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AkTyanbHble npobnembl
3HepProadhPeKTUBHOCTHU

U aHeprocoepexeHus



JL.H. babuu

Hayuonanenuuii uccneoosamenvcxkuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

KomnakTHbIe NIOMUHECLIEHTHbIE Namnbl
KaK CpeacTBO 3HeprocoepexeHus

AHHOTALHSA

B nanHO# cTaThe maH KpaTKuil 0630p mpoOiaeMbl 3HeprocoepekeHus. PaccMOTpeHb! BONIPOCH MOBBI-
HICHUsI SHEprodPEeKTUBHOCTH 32 CUET MCIIOIBb30BaHUs SHeprocoeperaromux jgamm. OcBelieHb! MpodIeMbl B
JAHHOHM 00JIACTH, B TOM YHCIIE SKOJIOTHYECKUE, U IPUBEEHBI IIYTH PEIICHNUS.

KuaroueBsble c1oBa: 3HeprodhHeKTHBHOCTH, IHEprocOepekeHre, dJHepreTHIecKas 0€301macHOCTh, KO-
JIOTHs1, OTPaBJIEHUE MapaMH PTYTH.

BBenenune

CoBpeMeHHbIN MUP MOCTOSIHHO CTAJIKUBAETCS € MPOOIeMaMuy, HECYIIIMMU TTI00albHbIN Xapak-
tep. OnHa U3 Haubosee 3HaYUMBIX MPOOJIEM YeJ0BeYeCcTBAa — MOUCK HOBBIX UCTOUYHUKOB SHEPTHUM.
Taxoii BUA 3HEpPrun JaeT NpeuMyIlecTBO YK€ Ha MUPOBOM YPOBHE — SHEPIrUs, MOJyUYeHHas U3 allb-
TEPHATUBHBIX UCTOYHMKOB, JICLIEBIIE, SKOJOTUYHEN, U, B IEPCIIEKTHUBE, 1a€T OTHOCUTEIIbHYIO HE3a-
BUCUMOCTb OT MHUPOBOM 3KOHOMHUKHU. [loaTOMy mMMeeT MecTo ObITh KOHKYypeHTHas O6opnba cpenu
CTpaH 32 Hay4HbIE JOCTUXKEHHUS B JaHHOU obJactu [1].

CrnemyeT OTMETUTh, YTO U MpobiieMa COEPEKEHMsI YKE UMEIOIICIHCS SHEPTUH HE MEHEee aKTy-
anpHa. [loTpebiieHne 3aeKTpOIHEPru HEMUHYEMO PACTET, LieHbl Toke. [1o TaHHBIM pernoHalIbHON
sHepreTruyeckoil komuccuu r. Mocksbl 3a 12 met (2001-2013 rr.) 11eHBI Ha 2JIEKTPOIHEPTUIO BhI-
pocau B 7 pa3 [2], a B IPOLIEHTHOM COOTHOILLIEHUH 3T0 nopsiaka 620 %, 4To NpUMEHUMO U ISl OC-
TaJbHBIX PETMOHOB. BIoOIHE JOrMYHO, YTO CHUKEHHE SHEPronoTPeOIeHHSI SKOHOMUT JEHBIHU.

B noroune 3a 3Hepro3gpgeKTUBHOCTHI0

B uccnenyemoii npobiemaTKe 1eJIbI0 CTAHOBUTCSI OCBEILIEHHE BOMPOCOB O PEHTA0EIBbHOCTH
U 0€30MacHOCTH MPUMEHEHUS IHeprocOeperaouX TeXHOJIOTH B MOBCEIHEBHOM XKU3HU, B 4acT-
HOCTH, KOMIAKTHBIX JIIOMMHECIIEHTHBIX JIaMIl. B HacTosIiee BpeMst OHUM U3 CIIOCOOOB MOBHIIIIE-
HUSl SHEProd(HHEeKTUBHOCTU SIBJASETCS UCIHOJb30BAHUE BBIIICYTOMSHYTBIX JIaMIl — aJbT€PHATUBbI
JaMraM HaKaJlMBaHUs, SIBISIONIMMUCS YCTapeBIIUM UCTOYHUKOM CBETA.

['MaBHBIM PEUMYIIECTBOM SHEProcOeperarluX JIaMIl sIBISETCS UX BbICOKAsi CBETOBas OT/a-
Ya, MpeBbILIAIOIIAsl TOT XKe MMOoKa3aTellb JIAMI HAaKaJUBaHUs B HECKOJIBKO pa3: MAaKCUMYM JJIEKTpPO-
SHEPrUM, 3alUTaHHON Ha 3HeprocOeperarollyro Jamily, MpeBpallaeTcsi B CBET, YTO HEJb3s CKa3aTb
0 Jammnax HakanuBaHus (mopsaka 90 % sHeprum pacxoayercsi Ha HarpeB BOJb(PPaMOBON HUTH,
pu 3TOM 00pa3yercsi HEeHY)KHas TerJjoBasi dHeprus). Takke K JOCTOMHCTBAM cClieyeT OTHECTHU
cpok cayk0bl (1-2 roma), BO3MOXHOCTh BhIOOpa IIBeTa CBEUYEHUS (TEIJI0€/XOJIOJHOE CBEUYCHUE
u ip.), Oojee MSITKoe M paBHOMEPHOE pachpefielieHdsi CBeTa MO BCEM MOBEPXHOCTHU JaMIIbl,
Y, KaK CJIEJICTBUE, YMEHBLICHHE YCTAJIOCTH YeJIOBEYECKUX Iu1a3 [3].

YV KOMNAKTHBIX JIOMHUHECLIEHTHBIX JIaMIT UIMEETCsl psii HEIOCTATKOB: JJIUTENNbHAs (baza pa3orpe-
Ba, BOBMOXXHOCTh HAHECEHUsI Bpea UyBCTBUTEIBHOW KOXE YeloBeKa Mpu OJM3KOM KOHTakTe (Osmxke
30 cM), HeCrTOCOOHOCTh (PYHKIIMOHUPOBATH NP HU3KUX TEMIIEpaTypax, OOJbIIOe KOJIMIECTBO HEKave-
CTBEHHOT'O TOBapa Ha PbIHKE, HE COOTBETCTBYIOIIETO MEXIyHApOAHBIM TPeOOBAHUSIM, BBICOKAs Li€Ha
B CPaBHEHHMHM C JlaMIlaMH HakajluBaHus. Ho riiaBHbIN HelOCTaTOK JAHHBIX JIaMIT — COJIEp KaHUe MapoB
pTyTH BHYTpH KOJOBI (3—5 Mmr.). [Tocne nonaiaHus B OKPYKAOILYI0 Cpey Mapbl pTYTH B3aUMOJIEHCT-
BYIOT C BJIaroil B Bo3[lyxe, 00pa3ysl upe3BbluaiiHO OMacHble COCAMHEHHs /sl YeJIOBeKa, opaXxarolue
LEHTPATbHYI0 HEPBHYIO CUCTEMY, TM€YEHb, TOYKU U JIPYTUe KU3HEHHO BaXKHbIe opraHbl. M3-3a pa3ou-
TOW B HENPOBETPUBAEMOM IOMEUICHUU 3HeprocOeperaromiell Jammbl BO3MOXKHO KpaTKOBPEMEHHOE
MpeBBIIICHUE MPEAETbHO JOMYCTHMAasi KOHIIEHTpalus pTyTH 6osee uem B 160 pa3 [3].
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Ocoboe 3HauYeHne B CBETE MMOCTABICHHON MPoOsieMbl IprodpeTaeT pa3padboTka 3P PeKTUBHBIX
nyTeil ”HPOPMHUPOBAHUS HACENIEHHs 1O MOBOJY MOTEHLUAIbHOM OMAaCHOCTH KOMIIAKTHBIX JIFOMHU-
HeclleHTHBIX Jam. [To cnoBam Urops [ToaropHoro, pykoBoauTesi MpOrpaMMBbI M0 dHEProdPdek-
tuBHOCTH ["puHnuc Poccun: «99 % rpaxxian He B Kypce TOro, YTO JIOMUHECLEHTHBIE JIaMIIbl OIlac-
Hbl U UX HYXHO KyJa-To cjaaBaTb. Ham ompoc mnokazan: iumb okoigo 1% TeXx, KTo B OBITY
HOJIb3YETCsl SHEProcOeperaouMy JJaMIaMH, CIAIT UX Ha YTHIIM3ALUI0, OCTaJbHbIE BbIOpachIBa-
10T. M 3TO He BUHa Jrofeil, a Oea: OHU HE MO/I03PEBAIOT 00 OMACHOCTH, KOTOPO# cels mojBepra-
1oT». OTclo/la MOXHO cjejaTh BBIBOJ, YTO HEOOXOAMMAa MOIIHAs TrOCyJapCTBEHHas KaMMaHUs
1o MH(OOPMHUPOBAHKIO HACETICHUS O TIPAaBHUJIaX OOpalICHHsI ¢ YHEProcOeperarnMMu JaMramMu [4].

CornacHo pacnopsbkeHuro mpaBuTenbcTBa MockBbl oT 19 mas 2010 roma, TexHHYECKue
CIIy OBl YNPaBISIOUIMX KOMIIAHUN 00s13aHbl IPUHUMATh Y HaceJaeHUsl oTpaboTaHHbIE SHEprocOepe-
raollye JJaMIbl ¥ OTHPABIATh UX Ha yTuiau3auuto. Eciu paceMotpers ciayvaii B Tomckoit o6nacty,
TO B Xo/€e nposepku npokypatypoit 3ATO r. CeBepcka UCMOJHEHUSI TPUPOIOOXPAHHOTO 3aKOHO-
JaTtenabcTBa TpeOOBAHUS 3aKOHA He MCIONHAOTCS. B pe3yabrare orpaboTaHHbIE PTYThCOAEPIKALLIME
JamIbl, OTHOCSIIMECA K O0TXoJaM | Kilacca OMacHOCTH, OECKOHTPOJIBHO HaKaIlIMBAKOTCS B OOLIMX
KOHTelHepax uisi cOopa OBITOBOr0 Mycopa WM BbIOPAChIBAIOTCS JKUWJIbLIAMU B MyCOpPOyOOpOUHBIE
mamuHbl. [Tpokypop ropona Anapeit Exumenko Hampasuil B ¢y 10 UCKOBBIX 3as1BJI€HUH K yNpaB-
JSIFOILMM KOMIIaHUSIM ¢ TpeOOBaHUEM 00 OpraHu3aliy NMpHeMa y HaceJeHMs ONAacHBIX JaMIil U 000-
PYZIOBaHUU MECT UX XpaHEHMsl, yKa3blBasg Ha HapylLIEHUE KOHCTUTYLIMOHHOTO IpaBa wureneil Ce-
BEpCKa Ha 0JIaronpusTHYIO OKpY Kalolyto cpeny [5].

Crnenyer ckasarh, 4TO B TIOTOHE 32 SHEProd(P(GEeKTUBHOCTHIO HE CTOUT MpeHeOperaTh dKOJ0-
IMYECKOW CTOpOoHOM Bompoca. U, mpexe ueM BHeIpsTh 4TO-I1M00 B MOBCEAHEBHYIO KU3Hb 00lIe-
CTBa, CJI€yeT M03a00TUTHCS O TOM, HE TIOHECET JIM ATO 3a COOO0 OMACHBIX MOCIEICTBUIN I Yeso-
BEKa M OKPY KaOLIEH cpeibl.

BeiBOa

N3 cka3zaHHOTO BBHIIIE CTAHOBUTCS O4YCBUAHBIM TO, YTO, HCCOMHCHHO, ¥ KOMIIAKTHBIX JIFOMH-
HECIIEHTHBIX JIaMIl ecTh Oymymiee. M3 MHOXecTBa TUTIOCOB KIIFOUEBBIM SIBIISIETCSl Malloe MmoTpediie-
Hue >Hepruu. Ho BBUIY CBOEll CKPBITOM OMAacCHOCTH HEOOXOIUM PSJl MEp, JAIOUIMX BO3ZMOXKHOCTh
ux m3bexarb. K Takum mMepaMm MOXHO OTHECTH MH(OPMUPOBAHWE HACEJICHHS O HEOE30MacHOCTH
PTYThCOAEPKAIIUX JIaMIl, 00eCreueHne JOCTYMHOCTH U OOIIEM3BECTHOCTU MyHKTOB cOOpa U yTu-
JW3alMY JaHHBIX OTXOJOB, CHWKCHHE IIeH W 0oJjiee MOJHOe PaclpoCTpaHeHHE allbTepHATHBHBIX
0e30MacHbIX dHEeprocoOeperamIux UCTOYHUKOB CBeTa (CBETOIMOIHbIE JIAMIIBI U JIp.), U, B MIEPCIEK-
THBE, 3aM€Ha PTYTH B JIaMITax 0€30TTacCHBIM BEIIECTBOM.
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Capamosckuii 2ocyoapcmeenHulii mexHudeckutl ynueepcumem umenu I aeapuna FO.A.
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Mpobnema aHeprocoepexeHns Npu CHabXeHMU noTpedbuTenen
B yAaneHHbIX pernoHax

B cooTBeTcTBUM ¢ «DHEPreTUYECKOM cTpaTeruei», He0OX0AUMBIM YCIOBUEM MOJAECPKAHUS
3aJlaHHBIX TEMIIOB YKOHOMHUYECKOTO Pa3BUTHsI CTPAHBbI ABISETCS CHU)KEHHE YHEPrOEMKOCTH KO-
HOMMKHU B 2 pasza. DHeproeMkocTh poccuiickoro BBII npeBblmiaeT nokasaTtenu pa3BUTBIX CTpaH
B 2,3-2,5 pa3a u Mo4YTH BABOE — CPEIHEMHUPOBOI ypoBeHb. [IpuMeHeHne sHEeprocOeperamImx Tex-
HOJIOTMI MOET YMEHbIIUTh HBIHEIIHUWA pacxoj]l 3HepropecypcoB B cTpaHe Ha 4048 %, wiu
Ha 360—430 MJIH T YCJIOBHOTO TOIUIMBA B TOJ. MICKyCCTBEHHO YCTaHOBJICHHAsi HU3Kash CTOMMOCTD
NPUPOAHOTO Ta3a U CBA3AHHBINA ¢ ITUM JUCMIAPUTET LEH Ha TOMJIMBO CTaJIM NPUYMHON HeoNpaBIaH-
HO BBICOKOH ra30BOW COCTaBJISIOLIEH B CTPYKType sHepreTHueckoro OanaHca crpansl. [{ons raza
B IIPOM3BOJICTBE JHEPreTH4ecKkux pecypcos yseanuwiack ¢ 40,1 % B 1990 r. mo 51 % B 2003 1.
NpY CHIKEeHUU aonu Heptu a0 32,5 % u yras go 13,1 % [1].

B HacTosiiiee BpeMsi OCHOBHBIM CIIOCOOOM 3HEprocHabkeHust 000CO0JeHHBIX MOTpeOuTeNei
SBJISIETCS. TPAHCIIOPTUPOBKA TPAJULMOHHBIX BUJOB TOIJIMBA B MPOOJIEMHbIE peruoHbl. ExxerogHo
B pernoHsl Cubupu, Kpaitnero Cesepa u JlaneHero BocToka mocrapisiercss 6—8 MJIH TOHH Ma3yTa
1 20-25 MaH ToHH yrias. CTOMMOCTh TOIJIMBA 3/1€Ch IOCTOSIHHO PAacTeT M MOXET JOCTUIaTh
350 nonn. u Gosee. Ilpu 3TOM y Hanbosee yAaaeHHbIX OT LEHTPAJIbHO HEProcHa0KeHHsl MoTpedu-
TeJel 3aTpaThl HAa TPAHCIIOPTUPOBKY TOIUIMBA cocTaBlisAloT 70—80 % OT cToMMOCTH TOIUIMBA. YKa-
3aHHOE OOCTOSATENIBCTBO MPUBOAUT K BBICOKOM CTOMMOCTH 3JIEKTPO — M TEIUIO3HEPruM JUIsl MOTpe-
OuTenell JaHHBIX PETUOHOB M CUCTEMATHYECKOMY pOCTY Tapru(OB Ha FHEPTHIO [2].

K onHUM M3 r1aBHBIX HalpaBiI€HUI pa3BUTHSL CUCTEM 3HEProcHa0KeHHs 000COOJIEHHBIX I10-
TpeOUTeNel, HAllpaBIEHHBIX HA MOBBILIEHWE KAaueCcTBAa U 3KOHOMMYECKOW 3(PPEKTUBHOCTH IHEPro-
CHa0>KeHMs 3a CYET CHU)KEHMs KOJIMYeCTBa MOTPeOIsieMOro TOIUIMBA, MOXKHO OTHECTH MOJKIIOUEHHE
000C00JIEHHBIX MOTPEOUTENIEN K CUCTEME LIEHTPATU30BAHHOTO JIEKTPO- U TEIUIOCHAOKEHUS; IPUMeE-
HEHUE aJbTEePHATUBHOMN 3JEKTPO3HEPreTUKU (BO30OHOBIISIEMbIX UCTOYHUKOB SHEPTUM); IPUMEHEHHE
MECTHBIX BHUJOB TOIIMBa O4€BUIHO, YTO JJI1 BHEAPEHUS TOIO WM MHOTO crocola peleHHs Mpo-
OJeM SHEpProcHad)KeHHs W30JMPOBAHHBIX MOTpeOUTeNel, HEoOXOAMMO JAETallbHOE H3yudeHHe
Y OLICHKa BCEX 0COOEHHOCTEW permoHa, B KOTOpOM OHM pacrnosiaratorcs. K Takum ¢gakropam Moryt
OBbITh OTHECEHB! YJAICHHOCTh MOTPEOUTENSI OT CETH LIEHTPAIM30BAHHOIO 3JIEKTPO- U TEIIOCHA0kKe-
HUS, Pa3BUTHE TPAHCTIOPTHON MH(PACTPYKTYpBI, IPUPOAHOE OOraTCTBO, KIMMATUYECKUE XapaKTepH-
CTUKU PErMOHA U MHOTHME JIpyrue. AHAJIM3 BO3MOXKHOCTH U LIEJIECOO0PA3HOCTH MOIKIIOUEHUS U30JIH-
POBaHHBIX MOTpPEOUTENEH K CETAM LIEHTPAIM30BAaHHOIO 3JIEKTPO- U TEMJIOCHAOXKEHHs MOKa3aj, 4To
KOHOMHUYECKHM OOOCHOBAHHBIMU TEPPUTOPHATIBHBIMU TPAHULIAMU SIBISItOTCSA paccTostHus 30-90 kv
(B 3aBUCHMOCTHU OT IpHCcOennHsIeMON MolHOCTH). K cokaneHuto, yialneHHOCTh O0IbIIMHCTBA 000-
COOJIEHHBIX MOTpeOUTeNe OT 3HeproceTel MPEeBOCXOAMUT yKa3aHHbIE 3HAYEHUs. YBEIMYEHHE HC-
N0JIb30BAHMSI MECTHBIX BUJIOB TOILIMBA (YIJIb, YIJIEBOJIOPO/I JOKAJIBHBIX MECTOPOKIACHUMN U T. J.) MO-
3BOJIIET CYILECTBEHHO CHU3UTh TPAHCIOPTHBIE 3aTpaThl, OJHAKO YKa3aHHbIE Mepbl TpeOyroT
CYLLECTBEHHBIX KaIllUTAJIOBIIOKEHUM, CBSI3aHHBIX C Pa3BUTHEM MPEANPUITUHN, JOOBIBAIOUIMX I10JIE3-
HbIE MCKOMAaeMble PErMoHa, a TaKKe MPOBEJEHUE JIONOJHUTENIBHBIX [€0JI0Oropa3BelouHbIX padoT Ha
NEPCIEKTUBHBIX MEJIKUX MeCTOopoxaeHusiX. Kpome Toro, 0e3ycioBHBIM (aKTOPOM BO3MOXKHOCTU
NPUMEHEHHs YKa3aHHOIro crocoda siBiisieTcs O0raTcTBO pernoHa ornpeeeHHbIMU BUIaMH TOIJIMBA B
o0beMe, HEOOXOIMMOM /ISl YJIOBJIETBOPEHHUS HYXJI OTpEOUTENEH, PaclioOKEHHBIX B HEMIOCPEICT-
BEHHOM OJM30CTH K MCTOYHUKY. [Ipr 3TOM 3ayacTyro MCTOUYHUKU SHepruu (OacceiiHbl TOIUIMBA, BOA-
Hble OaccelHbl U T. JI.) PAcIIOIOKEHbl BIAIM OT HACEJEHHBIX MMyHKTOB, 3aBOJIOB U JPYTUX LIEHTPOB
notpebaenus. B aTom cinyyae Ui nepeaayu TOMIMBAa HEOOXOIMMO COOPYIKaTh ra3oMpoBOAbl U Hed-
TEMPOBO/IbI, TPOKJIA/IBIBATD XKEJIE3HOJOPOIKHBIE ITYTH, YTO BEJET K JOMOJHUTEIbHBIM 3aTpaTaM.
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AHanu3 NpUPOAHO-KIMMATUYECKUX YCIOBHI CEBEpO-BOCTOUYHON TeppuTopuun Poccuiickoi
denepaluy MOKa3bIBaeT 11E€JI€CO00Pa3HOCTh MPUMEHEHHE Ha 0OJIbIIeH YacTH U3 HUX TeX MM MHBIX
albTEpHATUBHBIX UCTOYHUKOB SHEpruu. llepcrnekTuBbl MpUMEHEHUs allbTEPHATUBHON YHEPTreTUKU
B HACTOsIILIEE BPEMsl pacCMAaTPUBAIOTCS MHOTMMH YYEHBIMH KaK OCHOBHOM CHOCOO pelueHHs Mpo-
0JsieM sHeprocHaldXeHust 000co0IeHHbIX oTpeduTenei [1,2].

AnbTepHaTUBHBIE UICTOYHUKU SHEPIUU — MOHATUE, 00BEIMHSIOLIEEe HETPAAULIMOHHbIE U BO300-
HOBJISIEMbIE UCTOYHUKH AHEPruu. K HUM OTHOCST COJIHEUYHYIO, F€0TEpPMajbHYI0, BETPOBYIO U TUAPO-
SHEPrulo, a Takke OuomMaccy, TeMrneparypHblil rpagueHT MupoBOro okeaHa, NPWJIMBHYIO U BOJHO-
Byl0 BHepruwo. [IpoBeneHHbIM aHanM3 MOKa3aj, 4YTO B TOW WM WHOW CTENEHU IPUMEHEHUE
aJIbTEPHATUBHOM DHEPIeTUKU BO3MOYKHO NPAKTHUYECKU BO Beex pernoHax Poccuiickoit denepanu.
B HekoTopbix obnactsax, Takux kak PecryOnuka Bypsitus, Jlansuuii Boctok, AnTaiickuii kpait u apy-
r'Mie BO3MO)KHO aKTMBHOE UCIIOJIB30BAHUE Cpa3y HECKOJIBKUX BHUJOB aJIbTEPHATUBHOM JIEKTPO3HEpre-
TUKU. BpIOOp U 11€1€c000pa3HOCTh UCIOIB30BaHUS TOTO WJIM MHOTO BHJIA TOILJIMBA 00YCIaBIMBACTCS
ero reorpaUyeckuMu U MPUPOAHO-KIMMATUYECKUMU XapakTepucTukamu. Hanpumep, Ha apkTuye-
CKOM M BOCTOYHOM Modepexbsix Poccuiickoin Menepanyn Hanbosiee neperneKTuBHO OCBOEHUE BETPSI-
HBIX PECYpPCOB, B SIKyTUM — COJTHEUHOU 3Hepruu [2].

Jlureparypa

1. AwnapwxkueBckuit A.A. DHeprocOepekeHrne U IHePreTHUecKuii MeHeDKMEHT / ALA. AHjI-
puxueBckui, B.M. Bonoaun. — M. : Beic. k., 2005. — 294 c.

2. UYoxomemumze A.H. Kypc nekumii mo nucuuruiiHe DHEpPro- u pecypcocOepexenue /
A.H. Hoxonenunze. — TBepb: TBepckoil rocy1apCTBEHHbI TeXHUYECKH yHuBepcuteT, 2005. —
268 c.

Hayuynwiii pyxoeooumenwv: H.B. Bexpenes, 0.m.u., npogpeccop CI'TY umenu I'acapuna FO.A., Poccus
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U A. baxnanos, C.A. Epmonaes
Capamosckuii 2ocyoapcmeenHulii mexHudeckutl ynueepcumem umenu I aeapuna FO.A.
2. Capamos, Poccus

Mpobnembl 3HeprocoepexxeHns Ha permoHanbLHOM YPOBHE

[Ipobnema sneprocOepexeHust Ha pyOeke ThICSUEIeTUN MpeBpaTUIach B OJIHY M3 BaKHEUIIMX
o011euenoBeyeckux npoodsem. PaimoHanbHoe 1 SKOHOMHOE MCTOJIb30BaHKE TIPUPOTHBIX PECYPCOB, CO-
KpallleHHe BpeIHBIX BEIOPOCOB B aTMOChEpY ¥ IPPEKTUBHOE MCIIOIb30BAHUE AIIEKTPUIECKON U TETLI0-
BOIi HEPIHU MPUOOPETAIOT UCKITIOUUTEIBHO BXKHOE 3HAUEHHE B COBpEMEHHOM ob1iecTse [1].

['1aBHBIM MPUOPUTETOM pealn3alMi MOJUTHKU 3HEProcOepeKeHust B Kaxaou U3 obdsacteit
Poccuiickoit denepanuu sBAsSETCS AOCTHKEHHE MaKCHUMAalbHOW 3(PQPEKTUBHOCTU HCIIOJIb30BAHUS
TOIJIMBHO-YHEPTETUYECKUX PECYPCOB NP CYIIECTBYIOUIEH CTPYKTYpE MPOMBIIIJICHHOTO TIPOU3BO/I-
CTBa, a TAK)KE YMEHbIIIEHUE BPETHOTO BIUSHUS HA OKPYIKAIOLLYIO CPELy.

Cpenu OCHOBHBIX HamnpaBJIeHUI SHEProcOepeKeHust B 00JIaCTH MOXKHO BBIJIETUTh YMEHbIIEHHE IO~
TpeOieHss UMIIOPTHBIX YHEPrOHOCUTENEH; BHEPEHHE HOBBIX SHEProcOEperatolHX, SKOJOTMUECKH YKc-
TBIX TEXHOJIOTHI; PEKOHCTPYKIMIO HAPYKHOTO OCBEIICHUS C IPUMEHEHHEM SHeprocOeperaronmx ocBe-
TUTENIBHBIX MpPUOOPOB W  aBTOMATU3MPOBAHHBIX CHCTEM YIMPABJICHUS; MOJCPHU3AIMIO CUCTEM
TETUIOCHA0XKEHMS1; UCTIONB30BaHNE HETPAIUIIMOHHBIX U BO30OHOBJISIEMBIX UCTOUHUKOB SHEPIHH.

[Ton sHeprocOepexeHreM Moapa3zyMeBaeTCs Leblid PsiJl OPraHU3allMOHHO-TTPABOBBIX, MTPOU3-
BOJICTBEHHO-TEXHUYECKMX M HAYYHBIX MEPOIPHUATHH, 00ECIeUYNBAIOIINX YKOHOMHOE HCIOJIbh30Ba-
HUE SHEPropecypcoB, OCHOBHBIMU MOTPEOUTENSIMHU KOTOPBIX SIBJISIOTCS] IPOMBIIILIIEHHBIE TPeINpU-
atusi. Takke HeoOXOAMMO TOBBIIATH OOMIYIO KYJIbTYypy HaceleHMs, Kacalollylocs SKOHOMHOTO
pacxoia sHEpruM, — HECO3HATENbHOE OTHOIICHHUE K YHEProcOepeKeHUI0 BeJeT K 3HAYUTENIbHBIM,
HO HMYEM He 000CHOBaHHBIM TpaTam [1,2].

Pacumpenne macimtaboB peanuzaluy 3HeprocoOeperaimx NpoeKTOB CTABUT Mepe]] HaMU HO-
BbIE BOIIPOCHI M MPOOJIEMBI, Kacarolrecs SKCIUTyaTald 000pyA0BaHuUs, UCTIONb30BaHUs Pe3yJibTa-
TOB MOHUTOPHUHTA B MPAKTUKE JOTOBOPHBIX OTHOIICHUH U (PMHAHCOBBIX pacyeTax, HEOTIAXKEHHOCTb
HOPMAaTHBHBIX JIOKYMEHTOB, MPOTHBOPEYMBOE OTHOIICHHE HACEJICHUS, IKCILTYyaTallMOHHUKOB, YH-
HOBHMKOB MYHUUMMNAJIbHBIX CIy* 0 K HOBAalMSIM B KOMMYHaJbHOM KOMILJIEKCE, 4TO TpeOyeT MpHu-
CTaJbHOTO BHUMaHMA U MPOPAOOTKH C YUETOM MPEIbIAYILIEro ONbITa K HOBOM MPaBOBOM CUTYyaLlUH.

Peanuun npoBeneHus sHeprocOepexeHUsi B KOMMYHaJIbHOM KOMILJIEKCE MPUBOAST K CaMbIM
pa3IM4YHBIM pe3yJbTaTaM M BbIBOAAM. VIMEHHO KOMILUIEKCHBIH, MEXIUCLMIIMHAPHBIN MOJIXOA
K Ipo0JIeMaTHKe SHEPro- U pecypcocOepekeHusl, 3a0KEHHbIN B 1I€JIe€Bble TEPPUTOPHAIIbHBIE MTPO-
rpaMMBbl, crocoOeH MpUHECTH pe3yibTaThl. KojoccanbHoe pazHooOpasue pernoHoB Poccuu mno ka-
YECTBEHHBIM M KOJMYECTBEHHBIM MOKa3aTelsM, CPeid KOTOPbIX YUCIEHHOCTh HacelleHus, pa3mep
TEPPUTOPUH, NMOTpeOIeHNE TEMI0IHEPropecypcoB, U CUTYallMd B HUX OOYCIIaBIMBAIOT CI0XKHOCTb
B CO3/IaHUM M NMPUMEHEHUU aOCOJIIOTHO YHUBEPCAbHBIX MOJXOA0B WM MPOTPaMMHBIX 000J0YeK
B BUJIE CJIO’KHBIX MOJIEJIeH, MeKOTpacieBbIX TOMITUBO-IHEPreTUUECKUX OaaHcoB [1].

Takum 00pa3oM, BbICOKast CTENEHb OTBETCTBEHHOCTH B BOIIPOCAX, CBA3aHHBIX C SHEProcOepex eH -
€M, JISKUT He TOJbKO Ha PYKOBOJMTENSX OTPACIIU T'OCYJaApPCTBA, HO TAKXKE U HA PYKOBOAUTENSAX MECTHOTO
YPOBHSI, TaK Kak IMEHHO OHH C YYETOM OCOOEHHOCTEN CBOEr0 PeroHa JAOJDKHBI OCYILECTBIISITh KOPPEK-
TUPOBKY JIEATEIBHOCTH 10 PAMOHAILHOMY paclpeIelIeHUIO SHEPropecypcos [2].

Jlutepatypa

1. AngpwxueBckuil A.A. DHeprocOepexeHre U SHEPreTUUeCKuii MeHeKMEHT / A.A. AHJ-
pwxueBckuii, B.M. Bonoaun. — M.: Beicu. mik., 2005. — 294 c.

2. Yoxonemumze A.H. Kypc nexkumii mo aucuurimHe DHEpro- M pecypcocOepexeHue /
A .H. Yoxonenuaze. — TBepb: TBepcKoii rocy 1TapCTBEHHBIN TEXHUUECKUI yHUBEpeUTeT, 2005. — 268 c.

Hayuynwiii pykosooumenwv: U.B. 3n06una, accucmenm CI'TY umenu 'acapuna FO.A., Poccus
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O.B. I'pomunosa, A.P. Mycmaguna
Capamosckuii 2ocyoapcmeenHulii mexHudeckutl ynueepcumem umenu I aeapuna FO.A.
2. Capamos, Poccus

Mepbl Mo NOBbILWEHUIO 3Heproc6epe)|<e|-m;| B Poccum

[Tpobnembl sHEprocOepexeHns u IHEProdPHEKTUBHOCTH SIBIISIOTCS OJTHUMH U3 HauboJsee ak-
TyallbHbIX B MHUPOBOM 3HepreTuke. AKTYaJbHOCTb TEMbI OMpENeNseTcs 0CO00M POJIbI0 IIEKTPO-
SHEPreTUKHU B pepOpMHUPOBAHUM SKOHOMUKM CTpaHsl [3].

[Ton sHeprocOepexeHreM MOHUMAETCs CUCTeMa OpraHU3al[MOHHOM, HAYYHOU, MPaKTUYECKON
¥ MH(OPMALIMOHHOW BUJIOB JEATEIBHOCTH, HANpPABICHHAsl HA yYMEHbILIEHUE MMOTPEOJIeHUs 3HEpre-
TUYECKUX PecypcoB 0e3 CHUKEHUS UX M0Je3HOro 3ddexra ¢ NpUMEHEHHEM TEXHUYECKUX, SKOHO-
MUYECKHUX U MPABOBBIX METOJOB C COOJIIOICHUEM IKOJIOTMYECKUX TpeOoBaHuM [4].

DHepreruyeckasi 3QGEKTUBHOCTb — ATO OTHOIIEHHE MOJIE3HOTO 3 ¢eKTa, MOJYyYeHHOTO OT
UCIIOJIb30BAaHUSI PHEPIeTUUYECKUX PECYPCOB, K BEJIMYMHE 3aTPAuyE€HHBIX PECYpPCOB Ha IOJIy4YE€HHE
storo 3¢ dekra. DHeprodPpGHeKTUBHOCTh HANpPaBlieHa HA SKOHOMUYECKU U COLMATbHO OMpPaBIaHHOE
CHW)KEHUE 3aTpaT PHEPruM JJIsl IPOU3BOJCTBA €AUHMIIBI MPOAYKIUU WIK YCIYyT IPU CYLIECTBYIO-
1IEM YPOBHE Pa3BUTHsI TEXHUKHU U TEXHOJIOTUH [4].

['maBHOM MpoOIEeMOii SHEProdPHEKTUBHOCTH SBJSIETCS OTPAaHUYCHHOCTh BCEX BUIOB TOTUIU-
Ba, YTO MPUBOJAUT K YBEJIMUEHHUIO CTOMMOCTH 3JIEKTPOIHEPTUH, MOCKOJIbKY B OOJIBIIMHCTBE CBOEM
OHHU JINOO HEe BO300HOBIISIEMBI, JTMOO Ha UX BOCIPOU3BOJACTBO MOTPEOYIOTCS MUIINOHBI JieT. IMeH-
HO TIO9TOMY ajbTepHATUBHAS SHEPreTUKa — OJHO U3 CaMBIX aKTyaJbHBIX HANpPaBIECHUN Pa3BUTHUS
COBPEMEHHOW HAayKU U TEXHUKHU.

PaBHOayIMe nmoTpeduTenel IHEpruu K ONTUMHU3ALMU 3aTPaT MPUBOJUT K TOMY, YTO OTPOM-
HBbIi MOTEHLMAN SHEProcOepeKeHUs OCTAETCS HEepealu30BaHHBIM. DTO CBSI3aHO C OTCYTCTBHUEM
MaccOBOM KyJbTYpbl OBITOBOTO SHEProcOepekeH st 1 OTCYTCTBHE Y MOTPEOUTENsT JOCTATOUHON MO-
TUBALMU JJI MPUIOKEHUS KAaKUX-TMOO CEpbe3HbIX YCWIMW B 3TOM HalpaBieHud. Pa3zpaboTka
Y BHEJIpEHUE HOBBIX HHEProd(P@PeKTUBHBIX TEXHOJOTMH U 000pYyIOBaHMS B MPOMBIILIEHHOCTH,
CEJIbCKOM XO03HCTBE, TPAHCIIOPTE U COLMATIBHON cepe, BCECTOPOHHSS MOMyJIIpU3alus U LejleHa-
npaBlieHHAas Mporara’jia 6epeKHOro OTHOILIEHUS! K DHEPIeTUYECKUM pecypcaM — JIeHCTBEHHbINA Me-
TOJ1 OOPBOBI C PACTOYUTENLHOCTHIO.

Takxe 3KOHOMUS SDHEPTUU MOXKET JOCTUTAThCA [0 TAKUM HAINpaBICHUSIM, KaK peryJupoBaHue
ANEKTPUYECKON U TEIUIOBOM Harpy3KH MOTPEOUTENBCKUX YCTAaHOBOK; CHUYKEHUE TEXHOJOTMYECKUX
NOTEPh AJIEKTPUUECKON SHEPTUH NP NMpeoOpa30oBaHUU U TPAHCIIOPTUPOBKE; MOBBILICHHE HAIEAKHO-
CTH (DYHKIIMOHUPOBAHUSI SHEPTETUYECKUX YCTAHOBOK; YTHJIM3AIUS U UCIOIb30BAaHUE BTOPUYHBIX
HEPropecypcoB; MCIOJIb30BaHUE MPOU3BOJICTBEHHBIX YCTAHOBOK, TEXHOJOIMIM M MPOLECCOB, Tpe-
OYIOIIMX MEHBIIUX dHepro3aTpar [3].

Mepsl 1o 3HEprocoepekeHrI0 U MOBBIMICHUIO dHeprodddexkTuBHOoCcTH B Poccun cocpenora-
YUBAIOTCS HA TPEX KIIFOUEBBIX HAMIPABICHUSX.

Cdepa KUIUIIHO-KOMMYHAJIBHOTO XO35HCTBA, /1€ JOMUHUPYIOLIAs YacTh MOTEHIIMaIa YHep-
rocoepekeHusi CKOHIIEHTPUPOBaHA B CUCTEMAaX OTOIUICHHUS U MOI0TPEBA BOJIBI.

s ero peanuzauuu mpearionaraeTcs MOBCEMECTHOE BHEApPEHHE MPUOOPOB ydeTra; Mepexoj
K 00s13aTeNIbHBIM CTaHAapTaM SHepProd((HeKTUBHOCTH /sl HOBBIX M PEKOHCTPYUPYEMBIX 3IaHUN; MO-
JIEpHU3AIMS CUCTEMBI TETIJIOCHA0XKEeHUS 3/1aHuid U coopykeHnid (k 2030 T. yaenpHbIe pacxo/bl TOI-
JMBa Ha MPOM3BOCTBO Teria KoTtenbHbIMU U TOL OyayT cHuxkeHsl B cpeaneM Ha 10 %, mo cpaBHe-
Huto ¢ ypoBHeM 20010 r.); BHeapeHHE DHEProcOEperaroniMX CHUCTEM OCBEIIEHUS; BHEIPEHHE
sHeprocOeperaromx NpudOpPoOB U TEXHOJOTUI Ha KOTEIbHBIX, OUYMCTHBIX COOPY)KEHHSX, MpeIpH-
ATUSIX BOJIOKAHala; MpelocTaBiIeHne OI0KETHBIM OpraHMU3allvsAM MpaB PacHOPsLKEHUs] CPEeICTBAMMU,
COKOHOMJIEHHBIMM B PE3YJIbTaTe pealn3alliu IIPOEKTOB [0 YHEProcOEPEIKEHUIO HA CPOK J10 5 JIET.

Takxe HE0OX0IMMO paclIMpeHHEe MOJE3HOTO KCIOJIb30BaHUS TBEPJBIX TOIUIMB Ha 0asze co-
BPEMEHHBIX SHEPTrod(PPEKTUBHBIX U IKOJOTUUECKH YUCTHIX TEXHOJIOTHUH.
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Vike Ha TIepBOM dTare JaeicTBusi « JHepreTndyeckoit crpareruu Poccun no 2030 r.» koadpdu-
et yruauzauuu [THIT nomken gocturnyte 95 % 3a cueT ycTpaHeHusl MHPPACTPyKTYPHBIX, TeX-
HOJIOTUYECKUX U HOPMATUBHO-IIPABOBBIX 0apbepoB, MPEMSITCTBYIOLUX PallMOHAIbHOMY HCIIOJIb30-
Banuto [THI" u MunrMu3anuu ero cxxuranus B gaxenax. [IpoM3BoICTBO 351€KTPOIHEPTUU HA OCHOBE
BUD, B cBoto ovepenb, OyaeT yBenuyeHo Oosiee yeMm B 5 pa3 u gocturuer 120-150 mupa kBt-u
k2030 r. [1].

He mMeHee Ba)KHBIM HanpaBJIeHUEM SIBJISIETCS] PAllMOHAINM3A1IMS U TIOBBIIIEHUE Y HEKTUBHOCTH
UCIOJIb30BaHUs SHEPrOpecypcoB B MPOMBbILLIEHHOCTH. OCHOBHAs 4acTh MOTEHIMAla SHeprocoepe-
KEHUSI COCPEA0TOUEHA B UEPHOW METalypruu, LUeJI0I03H0-0yMaXKHON MPOMBIIIIEHHOCTH U MPO-
W3BOJICTBE LIEMEHTA.

[TpennpuHrMaemble MeponpusATUs OyAyT HaNpaBiIeHbl HE TOJBKO Ha CHUXEHHUE noTepb TOP
(3a cyeT MpsIMOro 3anpelieHus] UCIOIb30BAHUS SHEPropaCTOUUTENbHBIX TEXHOJIOTMIA U BBEICHUS
CTellMaIbHBIX HOPMATHUBOB dHEProd3((HEeKTUBHOCTH, MPEAYCMATPUBAIOIIUX CUCTEMY IITPadOB 3a UX
HapylLICHHE, @ TAaK)K€ CUCTEMBI HAJOIOBBIX JIBIOT 3a JIOCTHIKEHUE IOKa3aTesel, MPEBBIILIAONINX
HOpPMAaTHUBBI), HO U pa3BUTUE DHEPrOCEPBUCHBIX YCAyr (00bem koTopbiXx K 2030 r. JOCTUTHET
400 mupa py6. B ron) [2].

Jlng ocyuiecTBIEHUs MOCTABIECHHBIX 33a4 MOTPEeOYOTCs 3HaUYUTENIbHbIE MHBECTUIIMU. O/1Ha-
KO BaXXHO YYMTBIBATh, YTO BBICBOOOKIECHUE SHEPrOPECYPCOB 3a CUET MOBBILIEHUs 3(PPEKTUBHOCTU
UX UCIOJIb30BaHUsI 00O0MIETCSI POCCUIMCKON AIKOHOMUKE B TP pa3a JielleBlie, YeM HapalluBaHUE UX
npousBoAcTBa [3].

Jlureparypa

1. KoHuenuus ¥ OCHOBHbIE MapaMETpPhI LIEJEBOTO BUJIEHUS Pa3BUTHS 3JIEKTPOIHEPreTUKU
Poccunu Ha nepuon 1o 2030 r. — M.: UHDOH, 2006. — 19 c.

2. Konuenuus HagexHocTu B 3aekTposHepretuke. — M.: PAO «EDC Poccumn», 2004. —
48 c.

3. Kopmynosa JI.A., Ky3ssmuna H.I'., Ky3pmuna E.B. DddexTuBHOCTh HCMOIB30BaHUS
anexTpudeckoit sHepruu // Bectauk nHayku Cubupu. —2011. — Ne 1. — C. 481-485.

4. HapnexHocts cucteM 3HepreTuku / otB. pea. H.M. Bopomaii. — M.: UALl «DHeprus»,
2007.-191 c.

Hayunuwuii pykogooumenwv: H.B. 3nobuna, accucmenm CI'TY umenu I'acapuna FO.A., Poccus
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A.A. Kocuyvin
Capamosckuii 2ocyoapcmeenHulii mexHudeckutl ynueepcumem umenu I aeapuna FO.A.
2. Capamos, Poccus

MyTn noBbiweHuns aHeproadppekTBHoCcTU B Poccum

Hedbuuur s3HepropecypcoB — ojiHa U3 peajibHocTel coBpeMeHHoi Poccun. OT TOTO, HaCKOJIb-
KO JIMHAMUYHO Pa3BUBAETCS U YCTOMYMBO (HYHKUIMOHUPYET TOIUIMBHO-IHEPTeTUUYECKUI KOMILIEKC,
Kak OBICTPO OCBaMBAIOTCSI HOBBIE M 3(PPEKTUBHO IKCIUTYaTUPYIOTCS JIEHCTBYIOMME HedTera3oBbie
MECTOPOXKICHHSI, 3aBUCUT B KOHEYHOM HTOTe IKOHOMHUYECKUI POCT U OJiaronoiyyue HaceleHUs
cTpansl [1].

DkoHomHMKa Poccur Ha COBpeMEHHOM JTare XapaKTepU3yeTcsl BBICOKOM 3HEProeMKOCTBIO.
VY nenbHas sueproemkocts BBII ctpansbl (o mapureTy nokynaTeabHO#M criocoOHOCTH) B 2,5 pa3a BbllIe
CPeAHEMMPOBOIO MoKa3aTess, B 2,8 pa3a Bbllle cpenHero nokasarens no crpanam OOCP u B 3,5 paza
BhIle HeproeMkoctd BBII Anonuu. [IpuunHamMu Takoro nosiokeHusi, KpOME CypOBBIX KIMMaTHYe-
CKHUX YCIIOBUH U TEPPUTOPHATIBHOTO (haKTopa, SIBISIOTCS CPOPMUPOBABILIASICS B TEUEHHUE UIUTETHHOTO
Neproa BpEMEHHU CTPYKTypa MPOMBILUIEHHOTO MMPOM3BOJCTBA U HapacTarollas TEXHOJIOTMYECcKas OT-
CTaJIOCTh SHEPrOEMKHUX OTpaciel MPOMBIIUIEHHOCTH U JKWJIMIIHO-KOMMYHAJIbHOTO X0O3HCTBa, a TaKkKe
HEJIOOLIEHKA CTOMMOCTH SHEPropecypcoB, HE CTUMYJIUPYIOLLas SHEprocoepexxenue [2].

OTtcyTcTBUE TOMIKHOTO 00beMa MHBECTHUIIMA B OCHOBHBIE (DOHJIbI OTEYECTBEHHOW HHMKEHEP-
HOW MHQPACTPYKTYpPhl HA NPOTSHKEHUU TOCIEAHUX NECATUIIETUI, TPU OJTHOBPEMEHHOM POCTE 00b-
eMa Harpy30K Ha KOMMYHHKAI[MM CEPhE3HO TOPMO3ST Pa3BUTUE YIKOHOMUKHU.

Llenb sHEprocOepekeHusl, Kak IesTeIbHOCTH TI0 MOBBIIICHUIO YHEProdPPEKTUBHOCTH 3aKITIO-
4yaeTcsi B MOBBIIIEHUH 3HEProdpGeKTUBHOCTH BCEX OTpacieil, BO BCEX IMOCEJICHMSIX, a TaKxKe
B CTpaHe B LIEJIOM, T. €. BHUMaHUs TPEOYIOT HE TOJILKO KpYITHbIE TPOU3BOJICTBA U TEXHOJIOTUYECKUE
KOMIUIEKCHI, HO TaKXe JKUJIble U HeKUJIble 31aHus [3].

B cBsi3M ¢ 3TMM OCHOBHBIMM MPUHLMIIAMU MOJIUTUKU 3HeprocoepexeHus B PO spastorcs
npuoputeT 3¢pHEKTUBHOIO UCIOJIb30BaHUS TOTUIMBHO-IHEPIETUYECKUX PECYpPCOB; OCYIIECTBICHUE
roCyJIJapCTBEHHOTO HaJ30pa 3a APPEKTUBHBIM HCIIOIb30BAaHUEM IHEPTrOPECYpCoOB; 0053aTeNbHOCTD
ydeTa MPOU3BOJUMBIX, IOJYyYaeMbIX UM PACXOyEMbIX YHEPrOpECYpPCOB; BKIOYEHHE B TOCYAapCT-
BEHHbIE CTaHJapThl HA 000pPYyI0OBaHKE, MaTepHalbl U KOHCTPYKIMU, TPAHCIIOPTHBIE CPe/ICTBA MOKa-
3areneil sHeprodPekTUBHOCTH; pa3paboTKa rocyJapCTBEHHBIX U MEXKIOCYAapCTBEHHBIX HAyUYHO-
TEXHUYECKUX, PECyOJIMKaHCKUX, OTPAC/IEBBIX M PErMOHANbHBIX MPOrpaMM 3HEpProcOepex eHus
U UX (UHAHCUpPOBaHUE; MPUBEJACHUE HOPMATUBHBIX JOKYMEHTOB B COOTBETCTBUM C TpeOOBaHHEM
CHIDKEHHSI SHEProEMKOCTH MaTepUaIbHOTO MPOU3BOJICTBA, CHEPhl YCIYyTr U ObITa; CO3/1aHUE CUCTE-
Mbl (PMHAHCOBO-DPKOHOMUYECKUX MEXAHHU3MOB, OOECHEeUMBAIOIIMX SKOHOMHUYECKYIO 3aUHTEpeco-
BAaHHOCTb MPOM3BOJMTENEH U moJsib3oBaTeneil B 3dpdexTuBHOM ucnonb3oBanuu TOP, BoBneueHue
B TOIJIMBHO-IHEPreTUUECKUI OanaHCc HETPaJMLMOHHBIX U BO3OOHOBISIEMBIX UCTOYHUKOB DHEPIUH,
a Tak)Ke B MHBECTHMPOBAHUHU CPEJACTB B dHEprocOEperaroiue MeporpusaTus; OCyIECTBIEHHE TOCy-
JAPCTBEHHOM 3KCMepTU3bl HepreTnyeckoil 3(GeKTUBHOCTU MPOEKTHBIX PelleHul; cepTuduKaius
TOIJIMBO-, HHEPTOMNOTPEOISIONIEro, 3HEProcOeperalero u IMarHoCTUYecKoro o0opyaoBaHMs,
MaTepHuaoB, KOHCTPYKIIUMA, TPAHCTIOPTHBIX CPEACTB, a TaKXkKe dHepropecypcos [1-3].

CroxHble 1 MHOTOIpaHHbIe aCHEeKThl JIAHHOIO BOMPOCAa MOTYT OBITh JIOCTHXHUMBI Onarogaps
KOMIUIEKCHOMY IO/IXO/ly, BKIIIOUAIOLIEMY CO3/IaHHE€ M HIMPOKOE PaclpOCTPaHEHHE HKOJIOTMYECKU
YUCTBIX U OE30MaCHBIX PHEPreTUUECKUX TEXHOJOIHi, obecrneyeHrne 0e30MacHoro JJis HaceaeHus
COCTOSIHUSI OKpY’Kalolllel cpelibl B MPOLECCEe MCIOJIb30BaHUS (TOMJIMBHO-IHEPTETUUECKUX pecyp-
coB) TOP; peanu3aluio 1eMOHCTPALMOHHBIX POEKTOB BBICOKOM 3HepreTuyeckoi 3(h(heKTHBHOCTH;
nH(OpMAIMOHHOE OOecTieYeHUE ACSITEIBHOCTH M0 PHEProcOepeeHUI0 U Mporarania nepeaoBoro
OTEYECTBEHHOI'0 U 3apyOe’xHOro ornbiTa B 3TOM 00s1acTH; 00y4YeHHe POU3BOJCTBEHHOTO MepcoHaa
Y HaceJeHUs] METO/IaM SKOHOMUHU TOIJIMBA U SHEPTUU; CO3JIaHUE JIPYTUX IKOHOMUYECKUX, UH(OP-
MalMOHHBIX, OPraHU3alMOHHBIX YCIOBUHN JJIs pealn3aluy MPUHLIMIIOB dHeprocoepexenus [2].
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JIroboe pedopmupoBaHue TpeOyeT U3MEHEHUs] MUPOBO33pPEHHSI, BEIPAOOTKY HOBOT'O MBIIILIIE-
Husl. Poccuiickuii MeHTanureT (opMUpOBAJICS B YCIOBUSAX OTPOMHOM TEPPUTOPUHU CTpaHbl U 001a-
naHusi 6oratedmmmu pecypcamu. CTaB 4acThi0O MUPOBOM 3KOHOMUYECKOW CHUCTEMBI, POCCUICKasI
KOHOMHKA CETOJHs MPOCTO BBIHYXkJI€HA COBEPUIMTH TEXHOJOTMUECKUH PHIBOK, MHAYE OHA MOXET
OKOHYATEJIbHO MPEBPATUTHCS B TOIUIMBHO-CHIPHEBYIO MEpUBEPHUI0 Pa3BUTBIX CTpaH. DHeprocoepe-
KEHHE — KIJIF0UEBOE CJI0BO HOBOW SKOHOMMYECKOW MOJIUTUKU CTPAHBbI.

B Bompocax sHeprocoepexeHus U MOBBIICHUs YHEPro3(hPEeKTUBHOCTH BaKHO OPraHU30BaTh
YeTKOe B3auMOJIEHCTBHE ¢ OM3HEC-COOOIIECTBOM, a TAaK)Ke 3aJeiCTBOBATh YelIOBEUECKUIl (akTop,
obecrieynB H(POPMAIIMOHHYIO M 00pa30BaTEIbHYIO TIOIEPKKY MEPONPHUSATHIA 10 3HEprocOepexe-
HUIO U TIOBBILIEHUIO SHEProd(PeKTUBHOCTH UcHoib30BaHusl TOP Ha MexyHapoaHoM, denepanb-
HOM, PETMOHAJILHOM U MYHMLIMIIAJIbHOM YpPOBHSX [2,3].

B ycnoBusix ci10KMBIIMXCSI TEMIIOB Pa3BUTHS HAyYHO-TEXHUUECKOTO Mporpecca B MUpE, €Ciu
He TPOBECTH HacTosed pedopMbl B dHEPreTHKE CTpaHbl, B OJwkaiiieM OyIylieM TOIUIMBHO-
9HEPreTUYEeCKU KOMIUIEKC OKaXXeTCsl TOpMO30M ee pa3BuTHs. O0beMbl npoussojcTea TOP cMoryT
o0ecneymTh JIMIIb BHYTPEHHHE MOTPEOHOCTH CTpaHbl. B 3TOM cilyyae 3KcrnopT 3TUX dHEpropecyp-
coB u3 Poccun nosmkeH ObITh MPAKTUYECKH MPEKPALIEH ¢ MOTepel BHEIIHUX PHIHKOB, BAJIOTHOIO
JI0X0J1a ¥ ICTOYHUKOB (PMHAHCUPOBAHMSI OTEUECTBEHHOU MPOMBITIeHHOCTH [1-3].
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MepcnekTUBbI M Npobnembl NnepeBoAa YronbHbIX KOTeNbHbIX B Poccun
Ha TBepAoe bmoTonnmeo

CoctosiHue dHepreTudeckoil oTpaciau B Poccum ceroans nanexo ot uaeanbHoro. M3Hoc oc-
HOBHBIX (POHIOB B cpeqHeM cocTaBisieT 6omee 50 %, a B OTIaJeHHBIX CeTbCKUX MECTHOCTSAX MOXKET
nocturath 75 %. BoabIIMHCTBO paboTalOMIMX KOTEIbHBIX HYXAaeTcs B MojepHu3auuu. OmaHako
OTHOCUTEJILHO JICMIEBHIN ra3 JOCTYIEH JAJIeKO HEe BCEM, a YToJib U Ma3yT B psJie PETHOHOB, BBUILY
BBICOKHMX TPAHCIOPTHBIX U3JEepikKeK, Noporu. [ToaToMy mepeBo KOTeIbHBIX Ha TBEPAOE OMOTOILIU-
BO (TBepO€, KUJKOE WJIM ra3000pa3HOe TOIUIMBO, MOJydyaeMoe U3 OMOMAaCChl TEPMOXUMUYECKUM
Wik OUOJIOTMYECKUM CIIOCOOOM), MPU KOTOPOM BO3MOKHO HCIOJB30BaHUE KAaK HEMOCPEIACTBEHHO
JPEBECHUHBI, TAK M OTXOJIOB JIECHOM MPOMBIIINIEHHOCTH U CEJILCKOTO X0351CTBa, CTAHOBUTCS BCe 00-
Jee akTyanbHbIM [1].

TBepoe OMOTOTUIMBO B CpPaBHEHHM C TPAJAUIMOHHBIMU HMCKOMAEMBIMH YTJEBOJIOPOJIHBIMU
TOIJIMBaMHU 00JIaZlaeT psIOM MPEUMYILECTB: BO30OHOBISIEMOCTb, MEHbIIIEE HEraTUBHOE BO3EHCT-
BUE Ha OKPY’KaloIyto cpexy. s mpou3BoACTBa OMOTOIUIMBA MOTYT MCIIOJIB30BAThCSI OTXOJBI JIe-
PeBOOOPAOOTKU U CEIBCKOTO XO34KCTBA, UTO pelIaeT MpodsieMy MX yTUIU3alWU U MOJ0KUTEIbHO
CKa3bIBAE€TCs HA DKOJIOTHYECKOM oOcTaHOBKe [2,3].

[TepeBoa KOTENbHBIX HA OMOTOMIIMBO U OJHOBPEMEHHAS UX MOJIEPHHU3ALUS [TO3BOJISIIOT PE3KO
COKPATUTh 3aTPaThl HA 3aKyNKY MPUBO3HOIO TOILJIMBA, CHU3UTh CTOUMOCTh MIPOU3BEIEHHOTO TeIlIa
3a CYET CHUKEHUsI TOTUIMBHOM COCTaBJISIONICH, YMEHBILIUTh 3arps3HeHHe OKpYyxKatoliei cpeabl [1].

Tabnuua 1
Cpasnumenvras s¢hghexmuernocmo npoussoocmea 10 000 MBm-u/200 mennoeoii snepauu
NPU COHCUSAHUY PASTUYHBIX 8UO08 MONTUEA

HpesecHoe Yrons
HaumenoBanue TOILTUBO MazyTt laz (ITevopckuit
(oTX011BI) baccein)
1 2 3 4 5
XapaKTepUCTUKU TOIUINBA:
teruioTa cropaaus Q,;, MJx/Kr: 10,2 39,8 37,46 18,3
coxepxaHue cepsl S,, %o 0,05 1,8 0 1
coepxanue 306l 4,, % 0,6 0,05 0 29
KIIJI xotaa, % 85 i 87* 90* 82*
Heobxoaumslii pacxop TormBa 5281 .M 1040 T 1067468 um’ 2400 T
nnn 4146 T
CrouMocCTh eMHUIBI TOITUBa* * 1020 py6./mn.m’ | 10200 py6./t | 1,79 py6./um’ | 4250 py6./t
3arpaThl Ha TOIIKMBO, Py6.** 5386 620 10 608 000 1910 768 10 200 000
Croumocts 1 MBT9u
C YYETOM TOJBKO TOIJIMBHOMU 538,7 1061,1 200,7 1020
COCTaBJISIONIEH, py0.**
Bpe/tHble BHIOPOCL, T/3aTpaThl NO; 4,28/23540 10,16/55880 3,57/19635 5,51/30305
A CHIDKCHNE BI:I6p,OCOB grrk SO, 4,15/17015 37,5/153750 - 48/196800
’ CO, (FHH* 3277/144188 | 2412/106128 | 2293/100892

* ITpunsito B coorBercTBuU ¢ [[OCT-21563-93 «KoTiBI BOAOTpEIHEIC CTAIIMOHAPHBICY.
** []eHBI HA TOILIMBO C YYETOM MHJIEKCAINH yYKa3aHbl Ha KoHer 2011 roxa.
**% CTOMMOCTD 3aTpaT Ha CHIDKeHHE BRIOpOcOoB Ha 1 T mpunsita: st NO, — $5500, aiust SO, — $4100, anst CO, — $44

(110 eBpONENHCKIM TaHHBIM).

**%% TIpm coxuUraHuM JpeBecHOro TorumBa BEIOpockl CO, B atMocdepy YCIOBHO MPUHUMAIOTCS PaBHBIMH HYITIO, TI0-
CKOJIBKY OHH KoMIteHcUpYIoTcsi CO,, MOTTIOMEHHBIM paHee PH POCTe AEPEBhEB.
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Opnaxo ceronns B Poccuu cyuiectByeT psa npo6iieM, NpensTCTBYOLUMX MacCOBOMY ME€PEBO-
NIy KOTEJIbHBIX Ha OMOTOILITUBO.

OnHoM U3 HUX SIBIISIFOTCS OIPEEIeHHbIE aIMUHUCTPaTUBHBIE Oapbephl. SIpKUM MpUMEpOM CIty-
KHUT CUTYyalusi ¢ KOTeNbHOM, paboTatoieii Ha 1ene, B noc. [epessinHoe I[Ipuonexckoro paiiona pec-
nyonmuku Kapenus. JlanHblii TeroreHepupyrommidi o0BeKT oOKazajics HepeHTabeneH. M mpuunba
HE B KQUECTBE ChIPbs U HE B OLIMOOYHOCTH PAcCUeTOB, a B HEIJIaTeKaX HACEICHHUS U B TOM, YTO MaJlOMy
yacTHOMY OM3HECy He JaloT paboraTh Ha JaHHOM pbiHKe. 1o cnoBam AHnatonus IlerpoBa, KOTOpBIi
PEKOHCTPYMPOBAJl IaHHYIO KOTeNbHYI0 13 JieT Ha3aj U mepeBen ee ¢ yriid Ha LIeMy, MyHULUTATUTET
3a0pain y ero (bupMbl JaHHBIN SHEpreTUueckuil 00beKT. BMecTe ¢ TeM KOoTenbHasi UCIpaBHO paboTaer,
TEXHOJIOTUs He TMOoJIKavaja 1 JoKa3aia cBoo 3PQEeKTUBHOCTh — HUKAKUX HEMOJa 0K B paboTe 3ToM yc-
TaHOBKM HeT. EcTh unib nmpo0semMa ¢ HeriaTexamu, 10AraMmy nepes HBeICKUMUA KpeaIuTopaMu U cMe-
HOM cOOCTBEHHMKA, a TAK)KE CyIeOHBIMU JIelaMHi BOKPYT JTaHHOTO 00bekTa [1,4].

Tak>xe He pelieHa MpodieMa SKOHOMUYECKON OLIEHKH MCIOJIb30BaHUsl OMOTOIIMBA, KOTOpast
MorJa Obl IOMOYb OLIEHUTh PeabHYI0 BBIMOy MHBeCTULIMH. He pazpaboTaH KOMILIEKCHBIN MOAX0/I,
KOTOPBI y4YMTHIBAI Obl HE TOJIBKO 3KOHOMHYECKHUI pe3yJbTaT, HO U IKOJIOTMYECKYHO COCTaBIISAIO-
uryto [1,5].

[IpucyTcTBYIOT U (PUHAHCOBBIE MPOOJIEMBI, MOCKOIBKY MEpBOHAYANBHBIC 3aTPaThl HA PEKOH-
CTPYKLIHIO M MOJIEpHU3ALUIO 3HaUUTeNbHbBI. [103TOMY 000iiTHCh 0€3 MoAAepk KU rocyaapcTBa Bpsil
v ynacrtes [2].

Kak oTmeuaroT crienuanictbl OUOTOIIMBHON chepbl, JIEKTPOIHEPTUs U3 OTXO0B JECOIpPO-
MBILLIEHHOTO KOMILJIEKCA MOKET OBITh JJaXKe JIELIEeBIe aTOMHOM MpU ONPEIEIeHHbIX 00CTOSATENbCT-
Bax. [lonydyeHue roroBoii MPOIYKIUU U3 APEBECUHBI COMPSKEHO C OTPOMHBIMH MOTEPSMHU, KOTOPbIE
NPUHATO Ha3bIBaTh 0TXo4aMu. OTX0/bl Ha 3Tare 3aroTOBKH Jieca MOTYT AOCTUIaTh HECKOJIbKUX Jie-
CSITKOB MPOLIEHTOB (MHHU, Cy4bsl, XBOS U T. 1I.). B HacTosiniee BpeMs BCE ellle aKTUBHO KCIIOJIb3YeTCs
TEXHOJIOTHS CKUTaHUs OMUJIOK, IIETIbI, CTApOil JPEeBECUHBI. ANbTEpPHATUBON MPSAMOI0 MCIOJb30Ba-
HUS JPEBECHBIX OTXOJIOB B BUJIE TOIUIMBA SIBJISIETCS U3TOTOBJICEHUE U MPUMEHEHHUE TOIJIMBHBIX OpuU-
KETOB U TesuieT [2].
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Wind Power Generation, a Review of the Doubly Fed Induction Generator

Abstract

In recent years, there’s been a renewed interest in renewable energy sources due to environmental
problems and the eventual shortage of fossil fuels. Wind energy made considerable strides especially in
Europe, particularly Denmark and Germany [1, 2]. Wind is a source of energy which has gained popularity
in the last few years, coupled with the fact that it is a non-polluting and renewable energy source with
minimal costs involved in operating expenses. A lot of distribution systems use this energy source for their
power supply. A lot of generators are in use with wind as a source of energy, however the most commonly
used generator in modern times, and especially with units above 1 MW is the doubly fed induction generator
(DFIG). This paper aims to look at the features of the doubly fed induction generator which has made it an
enviable bride in wind power generation.

Keywords: Wind power generation, doubly fed induction generator

1. INTRODUCTION

Wind energy has gained a lot of global attention as an energy source in the production of
electricity. This is basically because, unlike other conventional energy sources, wind is harmless to
the environment and easily exploitable, hence it is very economical compared to other energy
sources and can be said to be the most viable source of electrical power.

Induction machines coupled with gearboxes and a wind turbine using a fixed speed operation
mode were designed to harness wind energy, this had its own drawbacks. They were relatively
inefficient and a lot of power fluctuations occurred as a result of fluctuations from the wind speed.
This anomaly was corrected by the introduction of variable speed power turbines whose control
could reduce power fluctuations and maximally extract power from wind by operating at an optimal
speed. One of the factors responsible for this improvement was the introduction of the doubly fed
induction generator in the setup of these kinds of turbines [3].

2. WIND POWER GENERATION

The term wind power or energy is used in the description of the process by which wind is used
in generating mechanical power or electricity. Kinetic energy in wind is converted into mechanical
power by the use of wind turbines, this mechanical power is in turn converted into electricity by the
use of generators. Wind turbines act like aircraft propellers, using the power of the wind to drive an
electric generator. Wind passes over the rotating blades of the turbines which turn a shaft, going into a
gearbox which in turn increases the rotational speed to a level appropriate for the generator, which
then uses magnetic fields to convert the rotational energy into electrical energy [4]. The magnitude of
energy generated from wind is dependent on the wind velocity and air density.

3. OPERATION OF THE DOUBLY FED INDUCTION GENERATOR

The doubly fed induction generator allows variable speed operation which is invariably makes
it possible for optimal power extraction from wind. This is the basic advantage this configuration
gives. They are variable three phase induction machines which have windings on both the stationary
and rotating parts, where both windings transfer significant power between shaft and electrical
system.

Rotor windings are connected to the grid via slip rings and back-to-back voltage source
converters that control both the rotor and grid currents. Adjustment of the active and reactive power
fed to the grid from the stator is made possible by control of the rotor currents using the converter
and this is not dependent on the rotating speed of the generator.
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The rotor side converter takes the variable frequency voltage and converts it into a dc voltage.
The grid side converter has the ac voltage from the dc link as input and voltage at grid parameters
as output. With the rotor-side converter it is possible to control the torque or the speed of the DFIG
and also the power factor at the stator terminals, while the main objective for the grid-side converter
is to keep the dc-link voltage constant regardless of the magnitude and direction of the rotor power.
Between the two converters a de-link capacitor is placed, as energy storage, in order to keep the
voltage variations in the dc-link voltage small. The stator is connected directly to the grid. The rotor
on the other hand needs a step down transformer in order to connect to the grid.

Wirnd turbine

Back=to-back
Comverter

BIEBE

Gearbox

—H

] ( I Grid

Fig. 1. Simple configuration of a doubly fed induction generator
4. BRAKING AND CONVERTER PROTECTION SYSTEMS

During the process of wind power generation, some abnormal scenarios such as over speed,
maintenance or fault conditions may arise; this requires the braking systems for the wind turbine
generation system to be able to reduce the speed of the aerodynamic rotor. Wind turbine design
standards require two independent brakes which must be capable of reducing the wind turbine to a safe
rotational speed in all anticipated wind speeds and fault conditions [5]. There are usually combined
conventional mechanical shaft (disk) brakes and aerodynamic brakes for wind turbine brake.

The typical protection scheme used for a DFIG is the crowbar protection scheme where a set
of resistor systems that are connected in parallel with the rotor winding on occurrence of an
interruption, the crowbar circuit bypasses the rotor-side converter. The active crowbar control
scheme connects the crowbar resistance when necessary and disables it to resume DFIG control

CONCLUSION

The DFIG system applied to wind power generation costs more than fixed-speed induction
generators without converters. However, the performance and controllability are excellent in
comparison with fixed speed induction generator systems; they allow the amplitude and frequency
of their output voltages to be maintained at a constant value, no matter the speed of the wind
blowing on the wind turbine rotor. As a result, DFIG can be connected directly to the ac power
network and remain synchronized at all times with the ac power network.
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Evaluation of numerical simulation when solving the problem
of eddy current thickness measurement of non-magnetic conductive pipes

Computer simulation and numerical methods are of great importance for the process of
creation, research, optimization and resource efficiency. Comsol Multiphysics is a powerful
simulation environment using the finite element method (FEM) to model and solve scientific and
engineering problems based on partial differential equations (PDEs). This software platform enables
conversion of standard models for one type of physics into multiphysics models that solve different
physics phenomena and perform this simultaneously. Any number of modules can be seamlessly
combined to handle challenging multiphysics applications. Accessing this power does not require
in-depth knowledge of mathematics or numerical analysis. The product features are geometry
modeling, meshing, finite elements, equation-based modeling, solvers, materials, physics-based
modeling, results, import/export and other discretization schemes. Thanks to the built-in physics
modes it is possible to build models by defining the relevant physical quantities such as material
properties, loads, constraints, sources, and fluxes rather than by defining the underlying equations.
Comsol Multiphysics automatically compiles a set of PDEs representing the entire model. Comsol
Multiphysics is a user-friendly platform, and it has links for Matlab and some CAD programs.

Some opportunities of Comsol Multiyphysics when solving the problem of eddy current
thickness measurement are described below. The effect of various influencing parameters in
interaction with the eddy current probe surface and non-magnetic conductive pipe are considered in
more detail.

The eddy current probe surface is widely used to solve numerous problems in nondestructive
testing: thickness measuring of conductive and non-conductive coating objects on a metal base,
control of metal and alloy electrical conductivity, inspection of products of different shapes and
structuroscopy of nonmagnetic and ferromagnetic alloy parts. The advantages of the eddy current
probe surface are its versatility, the ability to control objects of planar, cylindrical, and complex
shapes with one-way access to the test object, high resolution and pinpointing the defect area when
scanning the surface of the inspection object [1, 2]. One of the important inspection problems which
are effectively solved using the eddy current probe surface is the wall thickness measuring of
nonmagnetic conductive materials and thickness measuring of dielectric pipe coating or the air gap
between the probe and the pipe surface. A practical example where this probe is used is wall
thickness measuring of alloy drill pipes made of duralumin D16T. The advantages of these pipes
compared to those made of steel are low weight, low flow resistance and non-magnetic properties of
the material that are required for directional survey of wells.

Analytical models are also used to calculate the parameters of interaction between the
magnetic field of eddy current probe surface and electrically conductive object, and to find the
conversion function of the influencing parameters of the object and those of the probe signal with
sufficiently high degree of compliance with the theoretical and experimental results [2, 3].
However, these analytical solutions were obtained for a limited class of interactions. They involve a
typically axisymmetrical positioning of the probe and test object of a regular geometric shape
(planar, spherical, cylindrical, etc.) in contrast to numerical methods. These solutions do not allow
study of the impact of real factors on the output signal of the eddy current probe surface. These
factors are linear and angular displacements of the symmetry axis of the probe and the symmetry
axis of the test object, deviation from the symmetrical shape of the inspection object, local defects
such as cracks or local thinning and the end effect.

FEM accuracy is determined mainly by the mesh density in the computational domain. The
computing power of modern computers makes the drawback of FEM associated with a large
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amount of computations at high mesh density insignificant. The mesh density can be enlarged in the
areas with small values of the electromagnetic field gradient parameters and the areas of no
computation interest.

FEM allows the analysis of the effect of not only the material electrical conductivity, wall
thickness and pipe outer diameter, the gap between the probe and the pipe surface on the probe
output signal. In contrast to analytic models, it enables the analysis of the effect of linear and
angular misalignments of the eddy current probe surface and pipe, non-uniform thickness and the
presence of local thinning of the pipe wall and the end effect.

ﬁgr‘h

AVAY

Fig. 1. Partitioning of the calculation model into finite elements in COMSOL

The 3D model was created in COMSOL Multiphysics, version 4.3a, AC/DC module.

The experiment was carried out using the eddy current thickness device BT 15.01 which
provides measurement of the wall thicknesses in the range of (6...15) mm with an accuracy of less
than £+ (0.2...0.5) mm with the gap in the range of (3...12) mm and conductivity of the material
deviating from the nominal value by not more than £10 %. The device was made in the Institute of
Non-Destructive Testing, TPU.

The analysis of the results showed that quantitative discrepancy between the real and
numerical model within the tested range of changes in the influencing parameters does not exceed
7 %. It is considered to be a good result for further application of numerical methods and COMSOL
to solve a wide range of problems in NDT.
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Multifunctional elements for energy efficient jewelry design

The society is now characterised by profound economic and social changes, based on new
technologies usage in all spheres of human activity [1]. This problem concerns almost every branch of
production, so for a partial solution of this problem is to improve energy efficiency. We suggest to study
the steps of creating conceptual design, modeling and process design to reflect on some of the elements of
multifunctional products. This solution also minimizes wastes to optimize the production of a limited set
of standardized parts, which obtains a combination of an unlimited number of products [2].

In this paper, we set the problem of products cut from sheet metal by a laser cutting machine.
The aim of this work is to combine the ecological, aesthetic and economic elements into design
while not forgetting the functionality of the final product.

We set the following objectives:

1. Search for a multifunctional flat shape.

2. Development and modeling of a universal, functional, simple resource-element, which
may be scaled to change its functionality without infringing its ease of production.

3. Mapping the sheet cutting to produce the element in bulk

4. Selection of the optimal material.

5. Simulation and products based on a base element, including use of cutting wastes.

6. Manufacturing of products.

The main difficulty is to find the form of the element that gives us the maximum variance in
application. The most suitable materials for the creation of such elements are sheet materials. In our case
we take jewelry that consist of a small number of different components, they have an aesthetic design and
practical usage, the wastes from the production are minimized. These requirements are to select simple
products, that may be easily linked into elementary shapes that fit within the boundaries of the sheet
material. As a design tool a complex CAD is used. These products are designed with the most suitable
program SolidWorks, because it ensures product development of any complexity [3].

During the development of this project few simple forms suitable for different combinations
and suitable to a variant of jewelry are presented. With the help of this form optional set of jewelry
were designed in the SolidWorks software. As a material for manufacturing the product a 3 mm
thick plywood was selected. The layers of sheet are bonded by pins that are pressed into the holes.
Thus, it is not energy consuming and everything is kept securely without gluing or soldering.

This approach allows manufacture of products from the cut sheet applies not only to jewelry,
but also, for example, to the manufacture of furniture.

Undoubtedly, the development of multi-elements, which are designed not only to minimize
costs, the requirements maintaining the aesthetics and ecology have a positive impact on
productivity of an enterprise.

Summing up the work done, we note that in terms of technology this theme is profitable for
the further developments.
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Waste recycling as a problem of energy efficiency

Industrial waste consists of used packaging bags, bottles, household and industrial equipment,
paper, cans, food debris, rubble and other. According to the UN, amount of such waste
is 500-600 kg per capita annually. Throughout the world, there are old disposal sites, every year
there are more and more of it. Dumps spoil landscape and upset the balance of the environment.

Today, the question of the re-use of waste materials is burning. Western Europe and Japan
pay much attention to the issue of sorting. Therefore, their work in exporting of solid household
waste, its recycling and disposal is organized at the highest level.

To understand how effective the processing of waste is and how it pays off the cost of the
construction of facilities for such processing, you need to know about recycling methods. Initially,
there is sorting of solid waste. It is important to state special containers, which are designed for
different types of garbage. Containers should be organized in locations where the waste is formed
and where the garbage is gathered. When such containers are filled with pre-sorted waste they
should be sent to a special station where experts are engaged in re-sorting of waste for control. This
is done in several steps, many of which may be automated. At this stage, a variety of materials such
as paper, various plastics, glass and metals are sorted. Initially mixed refuse are removed from the
collection vehicle and are placed on a conveyor belt in a single layer. Next, automated machinery
such as disk screens and air classifiers separate the recyclates by weight, separating lighter paper
and plastic from heavier glass and metal. Cardboard is removed from the mixed paper and the most
common types of plastic by hand. A spectroscopic scanner is used to differentiate between different
types of paper and plastic based on the absorbed wavelengths, and subsequently divert each
material into the proper collection channel.

Strong magnets are used to separate out ferrous metals, such as iron, steel, and tin-plated steel
cans («tin cans»). Nonferrous metals are ejected by magnetic eddy currents This magnetic eddy current
is repulsed by a large magnetic field, and the cans are ejected from the rest of the recyclate stream.

Finally, glass is sorted on the basis of its color: brown, amber, green, or clear. It may either
be sorted by hand, or with the help of an automated machine that uses colored filters to detect
different colors.

Many people from different countries have found an unusual and creative way to solve
environmental problems. A lot of waste that we mindlessly throw away we can use again. So, many
designers use wood waste for creating new furniture designs. Almost all of these applications are
based on the sorting of waste, the accumulation of certain objects of the same type, which would be
otherwise thrown away and their subsequent use as elements of a new product. For example, from a
large number of old school rulers some of the designers create chest of drawers. Another designer
produces the armchairs from cork of the wine bottles. [2]

In addition to the practical application of such an approach (to collect a lot of similar parts
together) is used in the art. Consequently, the artists not only decorate the urban environment
(usually such works belong to the park sculpture), but also draw attention to environmental issues.
Fish from of plastic bottles polluting the ocean, sculptures of animals and humans, are made from
hard decomposing plastic and metal waste and become durable decoration of parks. [6] [3] One of
the most famous in this area are Subodh Gupta, an Indian artist from New Delhi and Joshua Allen
Harris from Lemmon, South Dakota. [7] [4]

Yet, the main focus is the deep processing, material separation and recycling. Many
supermarkets (unfortunately, in the West, but not in Russia) only use paper bags and only from
paper produced from recycled materials. Recycled materials can also be converted into new

28



products, which can be used again, such as paper, plastic, and glass. Dispose of waste second, not
only the cost of raw materials reduces, but also significant energy savings. Artificial fibers and
fabrics are obtained from recycled plastics, it is more economical than obtaining these fibers from
oil, as part of the process was complete during initial manufacture of, let us say, a plastic bottle that
is used as a basis in the secondary process. The clothing from these fabrics are produced in
conventional manner for everyday wear and for special occasions: shorts, shirts, evening dresses
made of nylon, Dacron and other synthetic fibers. [1] [8]

The above-described methods of disposal of secondary raw materials require infrastructure
and investments. Another method is the personal recycling: reuse of containers and refuse
components for other purposes. An example of such use is flowerbeds, sculptures and playgrounds
from old tires, numerous in our country. Many old items can be used in households for other
purposes, for example, convenient holder for a minor subjects towels, pens, letters is made out of a
torn tennis ball. [5S] Development of this area of utilization requires not only a change of mentality
user (someone may refuse to use products from waste, simply because they are not new), but also
the organization of exchange of creative solutions in the use of overage subjects.

The process of recycling and re-use of recycled materials turns out to be beneficial for many
reasons, the amount of waste sent to landfills decreases, natural resources are conserved, energy is
saved, greenhouse gas emission is reduced and new jobs are created.
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An overview of the development of quality standards for electricity
in Russia from 1997 to 2015

This theme is up-to-date because the electrical energy as a commodity is used in all spheres of
human's activity. It has a set of specific properties and is directly involved in creating other types of
products, affecting their quality. The concept of «power quality» differs from the concept of quality
of other goods. Power quality manifests itself not directly but through the quality of electric
receivers.

Currently, one can observe a tendency to tighten quality control in production in many
industries. The growing needs dictate their requirements and the quality of electric power. The
theme of power quality is also relevant in the space area in which the quality of all components is of
paramount importance. Therefore the purpose of this article is to identify the major changes in the
requirements for the quality of electricity in the last 20 years.

The objective of the article is to consider the basis on which the standards were created and
their main changes. The method of comparison was used.

The basis for quality control of electricity consists of the following aspects:

e Standards for methods of measuring the parameters of quality of electric energy;

e The standard for organizing and conducting quality control electricity, which includes a
form of reports;

e Standard quality electricity.

GOST 13109-97, the basic of electric energy quality, its normative values, steady voltage

deviation and other parameters was developed by the Technical Committee for Standardization in
the field of electromagnetic compatibility of hardware in 1997 [2].
Also in 2000 and 2002 there were developed and adopted «Guidelines for the monitoring and
analysis of the quality of electric power supply systems, general purposey. It defined the procedure
for control of electric energy quality. These standards became the basis for the creation of various
control devices CE in Russia and CIS countries.

A few years later there was a need of such standards in Europe, where document IEC 61000-4-30
was received, which later became the main international standard. On its basis in Russia in 2008 a
number of similar standards was adopted, and some of the provisions did not agree with the current
GOST 13109-97, that led to the creation of a new standard GOST R 32144-2013 EC. It was introduced
1 July 2014 and it is the main standard of control electric energy quality in Russia nowadays. It was
designed on the basis of all previous Russian and international instruments. On this basis, a number of
devices, such as «Energotester SCE-A-AX», «Break-CE-A» and their modifications.

Table 1
Stages of development of the electric power system control in the Russian Federation
Year of publication Name of standard
1997 GOST 13109-97
RD 153-34.0-15.502-2002
e RD 153-34.0-15.501-00
GOST R 51317.4.30-2008
2008 GOST R 51317.4.7-2008
GOST R 53333-2008
2013 GOST R 54149-2010
2014 GOST R 32144-2013
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If compare the old and the new GOST 13109-97 GOST R 32144-2013, it is possible to
identify some basic differences:

e In contrast to GOST 13109-97 GOST R 32144-2013 procedure of control carried out on
the basis of GOST R and GOST R 51317.4.30-2008 51317.4.7-2008. It is essential, because when
these standards are used in conjunction, then it creates a unified system of requirements for
maintaining control of CE. [1]

e The new standard has more stringent requirements for the averaging interval indicators
CE. For example, if the frequency deviation — averaging interval is 10 seconds instead of 20
seconds as in the previous.

e In GOST R 32144-2013 introduced interharmonic voltage components. [1]

e The standard 2013 added to the classification table of voltage dips, interruptions and
voltage surges.

e In accordance with GOST R 51317.4.30-2008 directly to GOST R 32144-2013 it
introduced the concept of tagging data for the following categories of events: frequency deviation,
slow changes in voltage, flicker, voltage unbalance, voltage harmonics. [1]

e An important difference between the old and new standards is the basis on which they
were formed. GOST 13109-97 was created through the provisions of the first Soviet standards of
the industry control. While the GOST R 32144-2013 already been developed on the basis of the
modern world standards.

In conclusion, we can observe that the growing demands on the quality of electrical energy
create the need for new standards. These standards are constantly being upgraded. In this article
there were considered standards of quality of electric energy in Russia over the past 20 years.
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Role of mechanoelectrical transformations in NDT of concrete

Concrete is the main construction material, which is used in all construction areas. The quality
of concrete structures depends on its structural composition and is determined by the porosity of the
cement stone, the quality of the contact between the cement matrix and the coarse aggregate, the
size and composition of the coarse aggregate. Various technological factors in concrete manufacture
may lead to deviations of the structural composition of a concrete mix from the design values.
Therefore, it is necessary to monitor the structural characteristics of concrete. This may solve the
problem of safe operation of concrete structures.

The methods of nondestructive testing of concrete currently used do not account for the effect
of structural characteristics when measuring its strength. Moreover, currently, there is no method
for nondestructive testing of concrete to determine the structural characteristics of the finished
product. Most of the studies abroad are devoted to the development of ultrasonic methods for
nondestructive testing of the concrete porosity [1-4]. However, all these methods are still under
development and have low accuracy.

To solve the problem of nondestructive testing of the structural characteristics of concrete, we
propose to use the phenomenon of mechanoelectrical transformations under elastic impact
excitation of heterogeneous non-metallic materials [5, 6]. The principle of the phenomenon of
mechanoelectrical transformations implies that under elastic impact excitation, acoustic waves are
formed in the sample. The acoustic waves affect the sources of mechanoelectrical transformations
and, as a result, alternating electric field arises. The electric field arises due to the charges arising at
the boundaries of piezoelectric quartz (contained in river sand and gravel) under its deformation
and due to the shift of these charges and the charges of the electrical double layers (at the
boundaries of the components in a heterogeneous material). The electric receiver is located near the
sample surface and records the change in the total electric field in the region of its location.
Therefore, the parameters of the electric response should reliably trace the processes of
transformation of the characteristics of the acoustic waves when they interact with structural
inhomogeneities of a heterogeneous material.

The effect of the composition of the coarse aggregate, the size of the coarse aggregate and the
quality of the contact between the cement matrix and the coarse aggregate in concrete on the
parameters of the electric response under elastic impact excitation were investigated. As a result, the
investigations identified the basic patterns of the effect of the concrete structural characteristics on
the parameters of the electric response under impact excitation. More detailed results of the
investigations are described in [7, 8].

The conducted investigations shows, that the phenomenon of mechanoelectrical
transformations can be used to develop the method to perfome input testing of the concrete
structural characteristics. This method will enable to grade the products by their quality and
increase the reliability of constructed structures. This will give an opportunity to increase the
service life of concrete structures and avoid negative consequences (including human victims) as a
result of their unforeseen destruction.
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Modelling of electrical characteristics
of a photovoltaic module Helios SFB-15-15 in Matlab/Simulink

Abstract

The paper considers a standalone model based on the mathematical relations between various
parameters in a photovoltaic (PV) module made up of a single diode, series resistance, and a shunt
resistance. The effect of solar radiation and temperature on I-V and P-V characteristics of the PV module has
been studied. Matlab/Simulink software package has been used for PV module modelling. The results
obtained are analysed and presented in the paper.

Key words: PV clectrical characteristics, single-diode model, Matlab/Simulink.

1. Introduction

Photovoltaics is the technology that generates direct current (DC) electrical power from
semiconductors under illumination by photons. Photovoltaic cells have one operating point (that is,
voltage and current) at which they are of maximum power. Thus, PV power electronics is to
maintain continuously the maximum power point. Therefore, the modelling of electrical
characteristics of PV cells I-V and P-V is important in order to determine this point. In this paper,
a photovoltaic module model, based on values provided by the manufacturer’s data sheet, suitable
for various values of temperature and irradiance is presented.

2. PV Module modeling

2.1. PV module Helios SFB-15-15

The PV module Helios SFB-15-15 (fig. 1) is monocrystalline silicon panels, produced by
Research Institute of Semiconductor Devices, JSC, Tomsk, Russia. The advantages of the module
Helios SFB-15-15 is a foldable design, easy to operate in different places.

Fig. 1. Photovoltaic module Helios SFB-15-15

2.2. Classical single-diode model

PV cells are usually represented by a simplified equivalent circuit model such as given in
fig. 2 or by equation as in formula (1) [1, p. 92]:

q-(U+1-Ry)
I=1,,-1Iy-(e AKT 1), (1)
where the symbols are defined as follows:
I,n 1s photocurrent, A
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Ip 1s saturation current, A

Rsn 1s shun resistance, Ohm

R, is series resistance, Ohm

U is thermal voltage, V

k is Boltzmann’s constant (1.38-1072%)

q is electron charge (1.602-10_19C)

Fig. 2. Simplified equivalent circuit of the photovoltaic cell

2.3. Modelling of the PV module Helios SFB-15-15 in Matlab/Simulink

The input parameters of the model contain the values from the data sheet of the PV module of
Helios SFB-15-15 type. These parameters are considered in standard test conditions (irradiance of
1000 W/m?, module temperature of 25 °C) [2]:

Maximum Power, Pmax=15 W
Voltage at Maximum Power, Vmp=18.5 V

Current at Maximum Power, Imp=0.81 A

Open Circuit Voltage, Voc=23.6 V

Short Circuit Current, Isc=0.84 A

Temperature Coefficient of Voc, Tv=-1.23x10"* V/°C

Temperature Coefficient of Isc, Ti=3.18x107 A/°C

The PV module model is shown in fig. 3:

: de Current P

G Power B
25 ——® Temp v Scopel
| Tref 4’:}

Fig. 3. Operational functional block diagram of the PV module model

3. Simulation results

The current-voltage and power-voltage of the PV module Helios SFB-15-15 with the effect of
changing temperature and solar irradiation level is given in fig. 4-7:
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Fig. 4. Current-voltage characteristics Fig. 5. Current-voltage characteristics
at different temperatures at different solar irradiation level

Fig. 6. Power-voltage characteristics Fig. 7. Power-voltage characteristics
at different temperatures at different solar irradiation level

4. Conslusions

This paper introduces the simulation model of PV module Helios SFB-15-15 to be used in
Matlab/Simulink environment. Modelling has been performed with changes in temperature and
solar irradiation level. This model will be used to develop an algorithm called the maximum power
point tracking to determine an optimal operation mode of the PV module.
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The framed resource efficient lamp design

A man is closely connected with the world at all stages of its development. Since the technical
progress has begun to develop, dangerous interference of human beings into the nature has
increased dramatically, the amount of the intervention increased. It became so huge that now it is a
global threat to humanity. The problem is that the limits of natural resources come closer.
Consumption of resources also has increased, more and more materials are used in the industry, and
the amount of waste has increased. The solution of this problem is to use the maximum of resources
with minimum wastes and to use environmental-friendly materials. It indicates the raise of resource
efficiency. Resource efficiency means that fewer resources are consumed for production of a certain
volume of products, thereby the amount of waste is reduced. The aim of our work is to design the
frame lamp in order to show a way to minimize waste. The problem of resource efficiency is
systematically solved.

In this article we would like to consider the resource efficiency on usage of flat-sheet
materials: plexiglass, steel, chipboard, plywood, etc. For flat-sheet materials the main parameter of
resource is efficient cutting from a prefabricated sheet. You can do it with the help of special
programs, such as SolidWorks, Autodesk Inventor, 3D max, Autocad, Compass 3D. The main aim
of the project is to obtain the least amount of wastes as well as the lowest cost. The frame lamp was
designed in SolidWorks with flat-sheet materials usage in mind. We compared it with the already
existing lamp designs. There are different variants of lamps: table and ceiling. At the beginning we
decided to design a table lamp that consists of the 10 square frame modules. The optimal type of
cutting is the laser cutting. We should think of ease of cutting, productivity, quality of cut before
selecting the cutting. One sheet of plywood with dimensions as 25%25%0,5 cm was selected for
cutting because this material is not expensive, simple to cut and easy to process. The 10 frame
modules are cut by the special machine, each of them is smaller than the previous frame and the
area of frame is reduced by 8 cm?. All modules are fastened with 2 rods: the lower is 3 mm and the
upper is 2 mm. The lower rod is attached to the stand 10x10x2 cm. The stand is made of metal, but
you can also use other materials such as plastic, wood, glass, etc. Lamp is attached to the hollow
lower rod through which the electric wire is routed. Another alternative of construction is a hanging
lamp, but the modules are located in several directions and as all ceiling lights it is fastened by a
hook. Square modules are placed under each other, but not a chaotically. It doesn’t depend on the
type of a lamp. We can use different materials for the frame construction: metal, plastic, glass,
plexiglas, plywood, etc. In order to show that the structure has a small percentage of wastes
in comparison with other lamps a pendant lamp is taken for comparison. The design consists
of 15 square wooden frames 10x10x1 cm and chrome-covered rods, inner dimensions are 6x6 cm.
There is also a platform on which modules are attached to framework 60x10x3,5 cm. The volume
of the original plywood is cut out of the modules with volume 1500 cm?. The final result of the
comparison is that the material wastes are 540 cm?, it means 36 % from all the flat-sheet material.
Also we have calculated the percentage of material wastes from all-plywood sheet for production of
another ceiling lamp. The construction of the luminaire consists of 36 modules in the form of a half-
square frame, the size of which is 20x3x28 sm. The area of the original sheet of plywood with a
width of 0.3 cm is 20160 cm?. The final result of the comparison is that the material wastes are
13464 cm” area and that 66 % of the total material wastes. Details are the same size and number as
framework modules. The volume of the original wooden sheet is 312.5 cm’, 12.5 cm® of material
wastes, that is 4 % of the total material volume. It means that the amount of material wastes are
reduced approximately by 13 times.
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In conclusion, we mention the importance to achieve resource efficiency. The effectiveness of
this method is demonstrated by the example of lamps. If we choose the economical cutting, we can
achieve the best effect. The main purpose of engineers and designers is to create such a construction
which spends less resources and generate less waste. Improving resource efficiency helps the state
of the environment. This method has little influence on the ecological, unreasonable consumption of
resources, not slows the growth of the economy, but may have a significant impact on a particular
company that focuses on resource efficiency. There’s a «boomerang effect» an economic term when
consumers invest in the purchase of additional equipment for increasing domestic comfort by
increasing the overall consumption of resources. Resource efficiency can't solve global problems,
but it can help to save resources.
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Recycling as a method to increase energy efficiency:
problems and solutions

In the modern world the issue of energy saving and energy efficiency is one of the more
challenging. While we often hear about energy saving, energy efficiency is not yet so well-known.

Energy efficiency is the field of knowledge combining engineering, economics, law and
sociology. It means rational use of energy resources, achievement of economically feasible
efficiency using existent power resources at the current level of technological development and
observance of environmental requirements. Sometimes energy efficiency is called «the fifth type of
fuel». First of all, it is a careful attitude to energy in any sphere and harmless energy production.
Effective use of energy prevents wastage of resources and protects the environment.

Recycling is an excellent way to increase energy efficiency.

Recycling of metals.

Metals are perfectly suitable to recycling and are used to produce the products of the same
quality, as initial product. Reprocessing of metal goods can preserve irreplaceable natural resources.
Processing of tin and aluminum cans preserves about 95 % of the energy necessary to produce
a new can from ore. The condition of scrap doesn't matter. Metal can be crushed, scorched or rusty.
Practically all metals can be recycled. The exception is made for radioactive metals. Energy saved
by recycling of a single aluminum can will be enough for 3 hours operation of a TV set. Processing
of 1 ton of scrap iron saves 1,15 tons of iron ore, 635 kg of coal and 54 kg of limestone. Processing
of scrap saves 75 % of the energy necessary to extract iron and produce steel from ore and is
sufficient to provide 18 million houses with energy.

Recycling of a glass bottle saves as much electricity as that 100vt glow lamps can work
for 4 hours. Some glass products can't be recycled. Glass is made of the same main materials (sand,
ashes, soda and lime), but glass for windows or light bulbs has different additives and coatings.
Therefore only bottles and jars are suitable for reprocessing.

Glass is one of the few materials which can be recycled multiple times without loss of quality.

Cardboard and paper are excellent materials for recycling. Each ton of the recycled paper
keeps 17 trees alive. Producing paper from the recycled material needs 40 % less energy and 30 %
less water.

Recycling waste paper is a multi-stage process aiming at extraction of paper fibers and other
components of paper (such as mineral fillers) and using it as raw materials to produce new paper.
Over time paper becomes yellow and usually to produce new paper products secondary fiber is
mixed with the new fibers. Correct processing allows using practically all types of paper in the
process. Some types of paper have a more difficult recycling path because they contain additives.
For example, envelopes with plastic windows are not suitable for the process, first plastic should be
removed first. Paper with a plastic coating can also become a problem.

The following types of paper are well-suited for recycling process:

e cardboard;

e dense paper;

e newspapers;

e  magazines;

e advertising leaflets, small brochures;

e envelopes (without plastic windows);

e paper for copiers;

e writing paper.
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Using recycled paper reduces energy consumption, however exact economy figures are
disputed. U.S. Energy information administration claims that the economy of energy due to recycling
in comparison with production of paper from virgin cellulose reduces energy costs by 40 % while the
Bureau of the International Recycling claims that energy costs are decreased by 64 %.

A question arises: if we know all these statistical data showing that recycling solves not only
problem of energy efficiency, but helps to decrease environmental pollution, why so little recycling
is done in Russia?

Firstly, from the economic point of view it is very expensive due to sheer size of Russia: there
are 85 Federal subjects in our country and vast distances. So, either transportation costs or costs of
building multiple recycling factories shall be included in the calculations.

Secondly, only few people will hand over container for free and nobody will hand them over
for cheap, and the state doesn't provide supportive policy to stimulate package return.

But it is possible to think over solutions to these problems, for example the problem of
stimulation.

e Using systems implemented in other countries. The most effective solution to such
situation was found in Greenpeace Australia. It is Container Deposit. It is a very simple system:
price of the drink includes artificially high price of bottle, thus making about 10 % of the total price.
To receive this deposit back the customer needs to return an empty bottle to shop. The principle of
such system is “pollutant pays”: even if the person doesn't bring a bottle to shop, there will be
somebody who will pick it up and receive money for it. Besides, the system makes the vendor
responsible for the package which he makes and sells. This system works in South Australia for
more than 30 years and it has impressive results. Today more than 80 % of all bottles are recycled.
So, only in 2012-13 about 595 million bottles and cans were recycled that saved nearly 60 million
dollars.

e Using social advertising. Social advertising is one of the brightest tools that make us pay
attention to the most important problems, to think over the world we will live tomorrow.

e Using system of discounts on electricity. Energy is saved by recycling. State can
introduce a standard system of discounts, which will be controlled by electronic cards and accounts.
Everyone will have personal card, which keep information about tare brought by person for
recycling. After achieving established level, person will be given a discount.

In our vast country a person generates on average about 445 kg of refuse per year, almost
half a ton, why is this huge potential not put into raising energy efficiency?
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Problems of intercultural communication in fashion design

The modern world is extremely diverse, and also highly separated. Difficulties of searching
and accepting the general trends, the lack of practice in conducting a dialogue between the
trendsetters lead sometimes to large conflicts and disagreements. At the same time, the development
of universal fashion space leads to increased communications between different cultures.

The aim of this work is to identify the main potential problems at the global level, and to
define the role of intercultural communication in the work of fashion designer.

Problems to achieve the goal:

1. Analyze the clothes as a cultural phenomenon: to interpret its creation as a kind of
language, sign system which is modified in the process of intercultural communication.

2. Show on real examples the existence of conflicts because of lack of knowledge of
specifics different cultures.

3. Detection trends at the development of this theme to solve it.

The relevance of the study related to the semiotics of fashion, namely clothing, in the context
of intercultural communication is due to several important factors:

Firstly, clothing(clothes) is a factor of culture, it almost has become a «second skin» of
human. Therefore, the fashion and clothing should be investigated from the standpoint of culture.

Secondly, the particular importance, fashion acquires in «East — West» communicative
context, which is currently in the process of becoming. A theoretical study of such wide scale
transition processes in culture through the prism of its individual phenomena (eg, clothing) can
significantly enrich cultural knowledge.

Thus, the study of meanings, signs; study of the socio-cultural and communicative parties sign
system formed on the basis of modern clothing, has become an important topic in today's world.

Emphasis in communication has an implicit level of the sign system of clothing, the meaning
and role of elements which members of society themselves are not recognized and identified only
by means of signs and symbols of analysis, linking fashion with other languages of culture. The
study of this level has to be comparatively, «intercultural».

Designer when creating any product should be guided not only by their imagination, but at
least should know national history and the history of other nations that will allow them to avoid
fatal errors, sometimes insulting the values of other cultures.

For example, Nike company and the Council on American-Islamic Relations signed an
agreement formally solve the problem, which began in April 1997 when CAIR objected to a shoe
design on the heel, similar to the Arabic word for «God» or «Allah». Whereat, Nike apologized to
Muslims for incidental crimes, and agreed to withdraw all products bearing this logo and also
undertook an investigation as to how and why it happened.

Designer of clothes for the international market shall consider difference in color coding in
different nations and shifts in it through time. For example, in the Western culture white color is
considered a color of joy and purity, we see white wedding dresses, the most formal wear for men is
so called white tie combining white shirt and white tie with black trousers and black tailcoat in
contrast to a bit less formal black tie. We even consider wedding dresses of color different from
white to be a deviation. On the other hand, in the Eastern countries white is the color of mourning,
so traditional Chinese peasant coming to Shanghai and seeing cosmopolitan (i.e. westernized) locals
celebrating wedding with the bride in white may look confused. Traditional bride clothing in China
is red, which may be seen as a traditional symbol of remarrying widow by the dying breed that is
conservative European.
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Different cultures also have different norms of what is age-appropriate to wear, so a grown-up
Thai man will never wear shorts in the city, while his counterpart from the Hawaii, USA sees
nothing special about it.

Thus, we see that the clothes as the language of culture in different countries have different
dynamics. In one culture, one symbol will be perceived good, as the other, it can cause a storm of
discontent. Therefore, the designer's work is to pay respect to local tradition, and to know and
respect other national traditions. Only then, we can talk about the really high-quality design,
demanded in the worldwide. And most importantly, meet the needs of all cultures. From the above
we can make a conclusion that intercultural communication is very important in today's world. Only
this can help to avoid the disorders and succeed. Especially, the most desirable in the fashion
industry are the processes of integration, creating a multicultural fashion, which leads to mutual
enrichment involved sides in this process through the feedbacks. But on the other hand, creativity
may be strictly limited by imposed cultural barriers.
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Modern spacecraft thermal control systems

Nowadays in the world there are many space programs to create a variety of spacecrafts.
Many equipments should be located on its board. It is necessary to keep a normal thermal condition
that the equipment operates without failure. The normal thermal condition of a technical system is
called such a mode when the temperatures of all materials and components do not exceed the
specification boundaries at all operating conditions, which are listed in the technical task.

Thermal conditions of a technical system depend on disturbing influence factors. The factors
are listed in the GOST RV 20.39.304-98 “Complex system of general technical requirements.
Military apparatus, instruments, devices and equipments. Requirements of resistance to external
factors”. In this standard all apparatuses shared between the four groups: 5.1-5.4. Functions and
operating conditions of an apparatus are the sign at defining a group.

An apparatus locating into domestic and improved protected compartments of a spacecraft
refers to the 5.1 group. An apparatus locating into sealed instrument compartments of a spacecraft
refers to the 5.2 group. An apparatus locating into spacecraft unpressurised compartments or on
spacecraft external surfaces with used protection measures refers to the 5.3 group. An apparatus
locating on spacecraft external surfaces without used protection measures refers to the 5.4 group.

Tendency of a modern spacecraft development is aimed at reduction in weight and size,
decrease power consumption, multifunctional, decrease development and production time and cost.
The tendency cause to new spacecraft creating principle based on unpressurized unit. Therefore,
modern spacecraft equipment belongs to the 5.3 or 5.4 groups.

Spacecrafts are used both on the ground and in space conditions. On the Earth a spacecraft
exposed disturbing factors on the tasting, transportation and storage stages. The space conditions
include the following stages of operation: orbiting; orbital flight; launching from an intermediate
orbit; flight on a track; orientation, maneuvers, correction, docking in orbit or a track; braking,
dropping, landing; operate on a planet surface of the solar system and the moon; launch from
planets of the solar system and the moon.

Therefore, space conditions such are different as conditions of the Solar system planets are
various. Unfortunately, the standard provides very little information about thermal conditions,
which listing in table 1.

Table 1
Space thermal conditions from GOST RV 20.39.304-98
External fact 1
External factor External factor characteristic 53 AL ues 1

Higher ambient Operation, °C (K) 50 (323) 125 (398)
temperature Critical, °C (K) 60 (333) 125 (398)
Reduced ambient Operation, °C (K) minus 50 (223) minus 150 (123)
temperature Critical, °C (K) minus 50 (223) minus 150 (123)
Solar radiation Integrated density flow, W/m” - 1400

*5.3, 5.4 are the groups of apparatuses

The data from the standard needs in addition. For instance, On Mercury and Venus ambient
temperatures may be higher than critical higher ambient temperature for 5.4 group. According to the
infrared measurement illuminated surfaces temperature of Mercury and Venus accommodation
equal 611 K and 743 K [8, p. 976]. But conditions of a planet are specified factors which taken into
account when a spacecraft is designed for rare special programs.
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Creators of a regular spacecraft are important to know values of radiations from Solar and
other object of the Solar system. For example, Earth thermal radiation power is equal 225 W/m? [9].

Also technogenic factors can to influence on equipment in space. These factors arise from an
operation of the apparatuses or a nearby spacecraft [5].

A temperature field of a technical system is a temperature values collection of all points in the
system at any time. This field characterizes a thermal mode. The latter should be evaluated at the
development. It is necessary to create a thermal processes model based on the external factors.
Thereafter it is possible to set analyzing and creating tasks for a thermal control system [3].

A thermal control system (TCS) is one or more devices which used to achieve the normal
thermal mode. TCS devices can to operate due to different physical and chemical principles. The
devices can be considered as active and passive by the power consumption. Also these devices can
be considered as heat transfer systems, thermo insulation systems, heat dropping systems, heaters
and coolers by functionality.

Several instances of spacecraft TCS devices are given from [2]. Conductive cooling systems, heat
exchangers and heat pipes are the heat transfer systems. Radiation cooling systems and space radiator in
other words are the heat dropping systems. Evaporative cooling systems, vortex tubes, gas expansion
machines and thermoelectric devices (Peltier elements). In addition the examples, multi-layer heat
shield and electric current heater are used together in the system [9]. It is also possible to create TCS
with used next physical and chemical effects: infrared radiation, conversion of mechanical energy to
heat (for instance, by friction), exothermic and endothermic chemical reactions.

There are points with emission and absorption of heat in spacecraft equipment. The heat
emission sources locate into spacecraft as a rule. The heat leak sources are outer exposed surfaces.
However, outer exposed surfaces absorb a part of the solar, planets and moons electrical magnetic
radiations.

Therefore, high-performance TCS creating for a modern spacecraft has next trends:

e increasing outer exposed surfaces or using space radiators;

e using high-emitting materials for space radiators surfaces;

e decreasing electrical magnetic radiations absorbing surfaces and using low-absorptance
materials;

e development special Sun tracking systems or other electrical magnetic radiations sources;

e providing high-performance heat transfer between the points with emission and
absorption of heat.

In modern spacecraft development fixed space radiators with using thermal pipes [6] are
common TCS. Flexible deployable-retractable space radiators [4] are used in TCS of high-energy
spacecraft such as the International Space Station. Cascaded heat pipes are used in precise satellite
thermal control systems [7]. Flat thermal pipes are often used in heat load electronic cells [1].
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Problems of implementation of the energy management system
in Russian companies

At present the problems of energy conservation and energy efficiency are actively solved at
the state and regional levels, as these areas contribute to the modernization of the Russian economy
and transfer it to an innovative way.

The international standard ISO 50001 supports organizations in all sectors in their efforts to
use energy more efficiently through the development of the energy management system. According
to the developers, the introduction of the energy management system will contribute to the
integration of energy efficiency in the overall concept of the organization's management and
increase the transparency of the management in companies. Also, the Russian government pays
great attention to energy conservation. For example the Federal Law Ne 261-FZ [1] «About energy
saving» was adopted in November 23, 2009. Study of the energy management system is actively
engaged by Akrapovich R.A., which determined the prospects for implementation of ISO 50001 in
Russia. Besides, Savin K.N. and Syshchikov G.N. consider quality management of electric energy
through ISO 50001.

This article focuses on the development of the energy management system in Russia as one of
the most effective ways to solve the problems of energy efficiency and resource conservation in the
country. The purpose of this article is to identify the main problems in the implementation of the
energy management system in Russian companies on the example of «Interregional Distribution
Grid Company of Siberia» (JSC «IDGC of Siberia»). The following tasks were set to achieve the
goal: an analysis of the new version of the quality manual of «IDGC of Siberia» to meet the
requirements of ISO 50001; Internal audit in the branch of JSC «IDGC of Siberiay —
«Khakasenergo» in the implementation SenM.

JSC «IDGC of Siberia» is a subsidiary company of «Rossetti», which provides transmission
and distribution of electricity in the Siberian Federal District. In December 2014, the company has
been certified by national standard GOST R ISO 50001-2012.

Energy Management System is a set of interrelated or interacting elements used for the
development and implementation of energy policy and energy purposes, as well as processes and
procedures to achieve these goals [2]. The main activity in the field of energy management is to
optimize energy costs by continuous improvement of the efficiency of production and technology
and related processes of development, support and management processes.

Several factors have contributed to the implementation of the energy management system in
accordance with ISO 50001 in JSC «IDGC of Siberia»: state regulation in the energy sector, aimed
to reducing the actual losses and energy consumption; strategic development of «Rossetti» which
requires to introduce SEnM at all subsidiaries [3].

The main problem in the implementation of energy management system in JSC «IDGC of
Siberia» is the necessity of refining and adaptation of the old version of the quality manual to the
requirements of ISO 50001 and corporate integrated management system. According to the analysis
of documentation, it was found that Section 7.11 «Energysupplysaving» had been undergone the
greatest changes. According to the new requirements an activity for ensuring and improving of the
energy management system has been in detail and consistently reflected in the schematic
description with SO 3,025 BP/0 «Energysupplysaving. Regulations» with regard of the functional
distribution of responsibilities.

Also it should be noted the development of a new version of the quality manual is not the only
stage in the creation of energy management system at the company. Besides, it was necessary to
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develop a series of new mandatory documents that contain the requirements of energy saving and
the basic provisions of ISO 50001:

e SO 3.145/0 «Energy conservation and energy efficiency. Regulations»;

e S0 2.149/ 0 «Procedure for energy analysis. Methodology»;

e S0 4.006 / 0 «Management representative for energy management. User Roley;

e S505.294 /0 «Group Energy Management. Position».

Pursuant to the order of JSC «IDGC of Siberia» from 14.07.2014 Ne 545 «About unscheduled
internal audit» in the implementation of an energy management system branch of JSC «IDGC of
Siberia» — «Khakasenergo» was audited for compliance with GOST R ISO 50001-201 2012
«energy Management Systems. Requirements with guidance for use».

During the audit, it has been found that the requirements of internal regulatory documents in
the field of transport and electricity metering in general correspond to the requirements of ISO
50001, but it should be noted that the introduction of personnel with the requirements of GOST R
ISO 50001-2012 were not made.

Thus, according to the audit incomplete conformity was revealed in activity of the branch of
JSC «IDGC of Siberia» — «Khakasenergo» requirements of GOST ISO 50001-2012.

In addition to these problems we can distinguish the following risks affecting the achievement
on the goals and objectives of the state program of energy efficiency.

1. Macroeconomic risks. Long global economic recession and the decline in world prices
for Russian exports may hinder the development of the fuel and energy complex.

2. Technogenic and environmental risks. Taking into account that the consumption of fixed
capital in the energy reaches an average of 6070 %, the probability of technogenic accidents is
quite high, as the probability of causing significant damage to the environment.

3. Insufficient level of budget financing. At present financing of the energy sector from the
federal budget is reduced.

In conclusion, it should be noted that at present standard ISO 50001 is gaining popularity and
becoming more common. Many enterprises make deliberate decisions about the implementation of
the EMS to reduce the use of energy resources, energy loss, as well as to improve performance
while minimizing harm to the environment [4]. Thus, to solve the problem of energy efficiency and
resource conservation it is necessary to create a meaningful system of energy management at the
enterprise according to the requirements of ISO 50001: 2011 and focus on the experience of foreign
companies that have provided an example of the introduction of this standard.
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Comparison of energy efficiency measures in glass production

Energy Saving is one of the most serious challenges of the 21* century. This problem comes
to the fore because natural resources while vast are finite and limited, so we will eventually run out
of them sooner or later. Of course, science is moving forward and tries to find the new ways how to
get energy.

Let us consider the problem of energy conservation on the example of the glass
manufacturing.

Glass manufacturing (Glass production) is highly energy-intensive process and the choice
of energy source, methods of heating and heat recovery is crucial for the development of furnace
design, energy efficiency and cost-effectiveness of the process. Also those factors define
the environmental performance of the process. Energy saving is not only connected to the economic
benefits, but to improving environmental performance of process as well, in particular by reducing
the specific emissions, including CO,, NOx and SO,, and particulate matter. [4] In accordance
with the range of product mix, as well as the climatic conditions, the glass melting consumes up
to 60—-80 % of the energy consumed by the enterprise. So, we should pay particular attention
to reduction of energy consumption in glass melting processes. The thermal efficiency of the best
Russian combustion furnaces is 25-28 % compared to 50 % of the best foreign examples. Energy
from fuel consumed for heating the furnace is divided into three main flows:

e melting glass (20-25 %),

e heat losses through the surface of the furnace (53-60 %),

e waste heat rejection (20-22 %)

Analysis of information materials, Russian and foreign experience suggests a wide variety of
technical tools and solutions that may help in energy saving in the glass industry. [3] Let us
consider some of the ways to save energy.

1. Combustion control and choice of energy source:

In recent decades, a liquid fuel was the main for the glass production in the European Union,
although the popularity of natural gas continues to grow. Natural gas leads to lower emissions of
SOX, but emissions of NOX usually become higher. This is due to the fact that the flame of natural
gas has a lower brightness and usually leads to a larger energy consumption, about 7-8 % more.
Although, if we use the natural gas, the level of productivity will increase and reach values
comparable to those with liquid fuels. Natural gas also has higher hydrogen to carbon ratio and thus
leads to lower emissions of CO, by 25 % at fixed glass melt. Developing systems with low release
of NOx in combustion also leads to energy savings [4]

2. Use of halides:

The method can reduce the temperature of the liquid phase emergence by 150-200 °C and
thus greatly increase productivity of glass furnaces. [3]

An example of halides may be calcium fluoride which contained in the mineral fluorite, which
is the main source of fluoride and its compounds. Many fluorine compounds are inflammable and
explosive. Fluorine reacts with almost all materials, including metal containers and pipes, if their
passivating films have been damaged. Interaction of metal with fluorine may cause release of
hydrogen. To prevent local reactions and the risk of fire in the transport systems it is necessary to
comply with strict cleanliness requirements.

This method can be considered as one of the most effective, because it increases efficiency of
the furnace by 15-20 %. [3] On the other hand, the use of chemical accelerators increases the
toxicity of the emissions from melting furnaces, so this method is difficult to call the best.
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3. The use of cullet:

Using a third-party cullet (recyclable glass which is obtained from consumers and other
industrial sources) in the glass production can significantly reduce energy consumption and can be
carried out on all types of furnaces whether they are using fossil fuels, forced oxygen blast or electric
heating. Most sub-sectors recycle all internal cullet in the normal mode. Cullet ratio in the feed is
typically in the volume range of 10 to 25 %. Cullet has lower requirements for the energy required for
melting than batch of raw material because cullet has already undergone endothermic reaction
associated with the formation of glass and the mass of cullet is about 20 % less as compared with an
equivalent amount of the batch. So, the increase of proportion of cullet in the feed material potentially
can save energy; as a general rule you can assume that every additional 10 % cullet lead to a reduction
in energy consumption furnace by 2.5-3.0 %. [5] Using cullet also usually leads to a significant
reduction in costs because we reduce consumption of energy and raw materials.

4. Also we will save energy if we use gas turbines that recuperate the heat of flue gas from

glass furnaces to produce high pressure steam. The generated electricity is used in the
production. Depending on the type of glass melting furnaces, electricity costs can be reduced by
25 % if such heat recovery is implemented. [3] The main advantages of the gas turbine plant (gas
turbine power plant) is its high electrical and thermal efficiency, which is achieved at the expense of
the basic mode of their work on the heat consumption (heating, hot water, supply of heat for
industrial purposes), low specific weight, compactness and ease of transportation and installation
easy to transport and easy to install that is a very important factor in the dynamics of the modern
world. Also the advantages of gas turbine power plant are that it has a short construction period,
improves the reliability of heat and electricity supply for consumers, and reduces the thermal inertia
of the regulation and heat losses. [2]

Comparing implementation of the above listed methods on an existing plant to reduce energy
consumption we may conclude that the most effective method is the use of gas turbines. With this
method, energy consumption is reduced by 25 %, thus outweighing 15 % to 20 % increase in
furnace capacity given by use of halides, while having much less impact on the environment than
that associated with the use of halogen compounds.
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Generating electricity in cold regions by using thermoelectric effect

The Thermoelectric effect can be used to generate electricity, measure temperature or change
the temperature of objects. Because the direction of heating and cooling is determined by the
polarity of the applied voltage, thermoelectric devices can be used as temperature controllers. The
thermoelectric effect is the direct conversion of temperature differences to electric voltage and vice
versa. A thermoelectric device creates voltage when there is a different temperature on each side.
Using this concept we are going to observe how a Peltier module changes its efficiency when used
with different materials and to understand the concept how to use this technique to harvest
electricity in the coldest regions even without heat source or with the heat that is being wasted.

Thermoelectric generators are devices that convert heat or temperature differences directly
into electrical energy, using a phenomenon called the Seebeck effect. In 1821, Thomas Johann
Seebeck discovered that a thermal gradient formed between two dissimilar conductors produces a
voltage. The flow of charge carriers between the hot and cold regions sequentially creates a voltage
difference. Electromotive forces modify Ohm's law by generating currents even in the absence of
voltage differences (or vice versa); the local current density is given by

J = U{—VV + Eﬂ'ﬂf}

where Vv is the local voltage and ¢ is the local conductivity. In general, the Seebeck effect is
described locally by the creation of an electromotive field

Bogt = =5V 1
where & is the Seebeck coefficient (also known as thermopower), a property of the local material,
and ¥T is the gradient in temperature 1'. The Seebeck coefficients generally vary as function of
temperature, and depend strongly on the composition of the conductor. For ordinary materials at
room temperature, the Seebeck coefficient may range in value from —100 pV/K to +1,000 uV/K.

a Heat nput b + Etectrical power input

Hotjunction

Cold Ceramic plate
Junction

A Peltier device has a plurality of P-type semiconductor devices and N-type semiconductor
devices that are alternately arranged in relation to each other. The top portions of the P-type and N-
type semiconductor devices are combined with a ceramic cooling plane, and the bottom portions
thereof are combined with a ceramic radiating plane. In the cooling plane, a current output from a
DC (direct current) power supply flows from the N-type semiconductor devices to the P-type
semiconductor devices. Considering the above current flow as a flow of electrons, electrons flow
from a P-type lower energy level to a N-type higher energy level. Consequently, the temperature at
places combining the top portions of the P-type and N-type semiconductor devices with the cooling
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plane decreases by absorbing the surrounding thermal energy and thereby a temperature of the
cooling plane decreases.

Material and methods of research

From the above paragraph we can understand in simple terms that by using this device we can
generate electricity but the amount of voltage generated cannot be constant and also sometimes it
might not be equal to 1 V. So now here we use an electronic device known as DC-DC booster
(AA Battery charger) which increases the output voltage to approximately 5.5 V with a minimum
input voltage of 0.8 V. This device plays a key role in this experiment as when there are not suitable
temperature conditions to give out the required temperature difference which is sufficient enough to
be stored in a Li-ion battery then this DC-DC booster boosts up the voltage sufficient enough to
charge a battery which is commonly used in cellular phones these days. All these components are
readily available in the market for economical prices.

At this normal setup when the heat is absorbed by the peltier element, the cold side also get
heated up and to reduce this effect we can use aluminium heat sink or aluminium foil on the cold
side of the element which helps the cold side to stay cool and a glass plate at the hot side of the
element if the heating temperature is very high, as glass plate acts as an insulator and prevents the
peltier module from being damaged by heat easily. This setup also increases the efficiency of the
peltier module i.e., even at lower temperatures the voltage generated would be rather varying
positively than compared with the previous setup which doesn’t include any extra materials.

Results and Analysis
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Graph 1: Table of voltage and current as a function
of temperature gradient (Beaker of Ice)
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Graph 2: Table of voltage and current as a function
of temperature gradient (Aluminum foil heat sink)

Table of voltage and current as a function of temperature gradient
(Aluminum foil heat sink) [2]
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As described above the voltage generated when the peltier element is just placed between a
hot source and a cold source is much lower when it is connected to an AA battery charger and also
when it is included with the materials like aluminium heat sink and a glass plate. As to prove this
there was an experiment conducted by Scott Lee, University of Hawaii [2], to demonstrate the
difference in the voltage occurred in different setups. According to the experiment, the peltier
module was placed on a heat source and on top of it there was a block of ice which acted a cold
source. The voltage and the current was measured using multi-meter which are shown in Graph 1.
After sometime it has been observed that with the increase in temperature on the hot side, the
temperature on the cold side also started to rise up which in turn melted the ice.

To minimize this effect there was an aluminium foil placed between the ice block and the
peltier module. To avoid over heating of the module from the hot side a glass plate was placed
between the heat source and the peltier module. After this setup the results were quite different than
the previous one. As we can see in Graph 2, there has been slight increase in voltage and the thermal
gradient was quite stable. It was also observed that, the block of ice that had the larger surface area
produced a reasonable voltage ranging from 2 volts to 3 volts, which was sufficient for running the
battery charging circuit, as long as a dc/dc converter was used to further step up the voltage.

Conclusion

Thermoelectric generation can be a suitable energy source in space, especially in situations
where other power sources cannot operate. An alternative energy source is photovoltaics, which
actually have a much higher efficiency (up to approximately 40 %, as compared to approximately
5 % for a thermoelectric generator). We can use this type of electricity generation for portable or
mobile generation. In rural areas where the setup costs of solar panels are expensive this kind of
energy can be very useful. In cold regions where the temperature is tremendously low we can create
electricity using this technique with the heat that is being wasted and save it.

In conclusion, this kind of energy is useful in every place where the heat is being wasted or
where there are extremely cold weather conditions.
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Saving heat energy with thermostats

When I moved to Russia, in a student dormitory of TPU I had problems with the sleeping well
through the night. Sometimes I wake up in the middle of the night and feel really hot. When I tried
to shut down the radiator I recognize that there is no possibility to regulate the heat output in our
room. Why is there no thermostat in the most facilities in Russia? In this article I want to inform
you about functions and advantages of thermostats.

Function of a thermostat

A thermostat is “a device that automatically adjusts the temperature in a room temperature to
a desired level [or] a similar device used for adjusting the temperature of a machine or system”[5].
The thermostat is a part of a control system to reach a predefined temperature, the setpoint. The
thermostat measures the temperature and turn the device on or off when the temperature exceeding
or fall below the setpoint. Thermostats can be found in cars, fridges and lots of other technical
devices and in buildings to regulate the heating. Analog thermostats using a thermal element with
a high coefficient of thermal expansion. This element opens a heat water inflow valve by
contraction and closes by expansion. When it’s getting colder the thermostats causes so the heating
of the room with opening the valve at the radiator. During the rise of the room temperature the
inflow of heat water drops continuously until we reach the setpoint. The loss of room temperature is
now equal the heating power of the radiator. A digital and programmable thermostat allows to
set a time dependent adjustment. You can set a low temperature during night or during your
working hours when you are not at home. Also extern temperature sensor can be used to measure
inside the room and not directly next to the radiator.

Saving energy

The usage of thermostats allows the occupier to decide about his room temperature.
The energy wasting practice to regulate the temperature with opening the window gets needless.
Especially during really cold winter days the temperature in rooms is often higher and the big
difference and bad isolation increase the loss of energy. When people want to live in cooler rooms
they can could save a lot of energy. Every degree less room temperature saves 6—8 % energy [3].
Using lower temperature in corridor and unused rooms is also a chance to heat. The use of
programmable thermostats saves in average 10 % of energy, in old buildings even more. This effect
rises when you have shorter time of occupancy. In business facilities this effect is even bigger,
because the average time of occupancy is shorter than in tenements.

Rise the comfort of living

Adjust the temperature of your rooms rise up the comfort of living. Everyone has his
individual wellness temperature. To high, to low or unstable temperatures can distract, annoy and
cause discomfort. With a temperature between 21-22 °C you can reach the highest productivity in
offices [1]. Some people have problems to sleep if it is getting to cold or to warm. A stable
temperature during night rises the quality of your sleep. An optimal temperature for the bedroom is
between 18 and 22 °C [4]. All in all thermostat are part of modern living and business facilities
rising up the quality of your stay.

My guidance

In Russia thermostat should be comprehensive used in business facilities and in homes. The
extreme low temperature during winter boost the energy saving effects, when we heat more
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targeting and reduce senseless heating in unused rooms. In compares with other northern countries
the costs of district heating is extreme low and the consumption is one of the highest. By example
the average unit cost in Norway is over 7-times higher than in Russia while the consumption is only
the half [2].

prices

Fig. 1. Three steps of making thermostats more popular

The first and most important step is to rise energy prices to give the people and the
companies a cash incentive to save energy with using a thermostat. With a low heat price the people
don’t see the point to save energy and aren’t concerned. Furthermore heating prices should cover all
costs that arise with producing and delivering this energy. This includes the heat plant and the pipes
but moreover also the negative effects of air pollution carbon dioxide emissions.

As second step we have to invest money to buy thermostats. With increasing energy prices
the time-to-value decrease. Companies and house owner should get support from banks or from the
government to make this investment. Only profitable circumstances will induce real estate
companies to invest in thermostats.

As last step the education of the people is necessary to show the advantages of using
thermostat at home and at their work places. The higher comfort of living, the environmental care
and, of course, the financial aspects should convince the people by arguing. But we have to inform
and show these benefits the people.

To put it in a nutshell using thermostats saves energy and helps to protect our environment.
The investment is low and the advantages are huge.
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BbixnonHble rasbl

BceeMm u3BecTHO, 4TO mpoOieMa 3arps3HEHUsl OKPYKatollei cpesibl akTyalbHbl B HALIM JIHU.
ATMocdepa mojaBepraeTcs aHTPOTOT€HHBIM BO3ICHCTBUSM CO CTOPOHBI YelloBeKa. 3arpsi3HseTcs
BO3/1yX, BOJa, MoYBa. M 1o 3TUM npuuMHaM yXyJlaeTcs 3J0pOBbe YEI0BEKa.

OauH U3 TaKMX MCTOYHUKOB SIBIISIETCS TPAHCIOPTHBIE CPEACTBA, T. K. B COCTaB BBIXJIOMHBIX
ra30B BXOJAT pa3/In4yHbIe BELIECTBA, KOTOPbIE YXY/IIAIOT 30POBbE YEI0BEKA.

B cBs13u ¢ 3TUM 11e1bI0 Halllel CTaThbU SBISETCS U3YYEHHE COCTaBa BBIXJIOMHBIX T'a30B U OTPHU-
HaTeabHOE BIMSHME HAa OKPY’KAIOUIYI0 Cpely M Ha opraHusM uesnoBeka. M Ha 3Toil ocHOBe pac-
CMOTPEHUE BO3MOXHBIX IyTEH perieHus MpoOIeMbl.

BoIxionHble ra3bl SBISIOTCA MOCTOSTHHBIMM CIyTHUKAaMU B Halled *HU3HU. B OCHOBHOM 3TO
3aTparuBaeT JIOJEH, KOTOpbIE KUBYT B OONBIIMX TOPOAAX, HO JIEPEBEHCKUE KUTEIU TOKE BCTpe-
YaloTCs C BBIXJOMHBIMU ra3aMH, HOTOMY YTO B HallleM COBPEMEHHOM MUpE JIFOJU HE MOTyT 000ii-
TUCh 0e3 aBToMOOMIIs. M ¢ KaXapIM AHEM aBTOMOOMJIEH B HalleM MUPE CTAaHOBUTCS BCE OOJblle
u Oosblie.

['opoackue )KUTENU CTAJKUBAIOTCS ¢ TaKOM MpobseMoil kak cmor. M3-3a cMora B OCHOBHOM
He BUAHO Heba. C Takoil mpoOieMoil CTaJKMBAIOTCSI MHOTHE TOpOJia U JUlsl peleHus 3Toi npooiie-
MBI UIIYT pa3jivuHble MyTH peuieHus. B npumep moxHO B3sTh @panumio, B [lapuixke B MOMEHTHI,
KOrJia BOKPYT CTOMT TyMaH MU HUYEro He BUAHO Jaiibllie 3—4 MeTpOB, IPUMEHSIOTCS Mephl B cepe
TPAHCIOPTHBIX MEPEABUKEHHUIN [IJI 3alIUThI JIIOJEH OT aBapuil Ha noporax. Boaurenei npomnycka-
IOT 110 HOMEpaM MallUH: TO ¢ HEYETHBIMU HOMEPaMH, TO ¢ YETHBIMU HOMEpPaMU. DTH Mepbl pUMe-
HSIOT J0 T€X MOp, MOKa ra3bl, KOTOPblE HAKOMUJIKCh B BO3/lyXe, HE paccetorcsl. Tonbko mnocie 3Toro,
€CJIM BUIUMOCTb HOPMAJIM3YeTCsl, TO Ha JI0porax BO300HOBISIETCsS CBOOOAHOE ABHIKEHHE, HO Yepes
HEKOTOPOE BPEMSI 3TO MPUBOJUT OMSTH K 3aTYMaHWBAaHUIO BO3lyXa.

B Hame BpemMsi OCHOBHBIMH 3arps3HUTENISIMU BO3lyXa SIBJSIOTCS TAKUE UCTOYHUKU KaK aBTO-
MOOWJIM U KpynHble npeanpusiTus. OCHOBHYIO 4acTh ra3oB, KOTOpPbIE HAXOAATCs B aTMOc(epe, Bbl-
OpaceiBatOT Oosibiive mpeanpusatus. [Ipu nmpousBoacTBe HEDTENPOAYKTOB W dHEPrUU aTtMocdepa
3arpsi3HseTCs B JiBa pa3a 0oJjblie, 4yeM MpH BbIOpOcax ra3oB TpaHCIOPTHBIMU cpeacTBaMu. [Tpuun-
Hbl 3arpsi3HEHUs] aTMOc(epbl MOKET ObITb U B APYroM, K IMpHUMEpY, YHHUTO)XKEHUE JI€PEBHEB,
T. K. JIepEeBbs, TOTJIOMasi YIJIEKUCIbII Ta3, BBIIESIOT KUCI0PO. 3aHMMasACh BBIPYOKOH JepeBbeB,
MBI caMU ce0sl JIMIIaeM YUCTOM U Oe301acHoM 9K0JIoruu. JleHb 3a 1HeM BbIpyOKa JI€pEeBbEB YBEIH-
YUBAETCS U COCTOSIHUE HAlIEeW 3KOJOTMU B CBSI3U € 3TUM YXYyALIaeTcs, T. K. BbIpyOaeTcst Takoe Ko-
JUYECTBO JIEPEBBEB, CKOJBKO HYXHO Ul TOTO 4TOOBI MOIJIOTUTh BECh YIVIEKUCIBIN Ta3, KOTOpoe
NOMaaAaeT U3 aBTOMOOMIBLHOM TPYOBI B BO3IYX.

BiusiHue BBIXJIONHBIX Ia30B HA OPTaHU3M 4YEJIOBEKAa OTPHULIATENIEH, T. K. Mbl CTAJKHUBAEMCS C
ra3aMu KaxxJblii J1€Hb U TOKCUYHBIE BEIIECTBA, KOTOPBHIE HAXOATCS B I'a3aX, BHI3BIBAIOT COHJIMBOCTD
¥ rojoBHele 6oau. U aTa npobiema kacaercs U BoauTeNel, U NaCCaXXUPOB, U MELIEXO0I0B.

OTU TOKCUYHBIE BElIeCTBAa MOTYT BbI3BaTh pasjMuyHble 3a00JIeBaHuUs, Jake MOTYT BbI3BAaTb
3J10KauecTBeHHbIe omyxoyd. Camblil ONacHbIM Ta3 JUls YeJIOBEYECKOro OpraHu3Ma — yrapHbli ras.
VYrapHblii ra3 npu MomnajaHuy B JIETKUE YEJI0BEKA MEPEKPBIBAET KUCIOPOLY AOCTYM K KieTkaM. [lo-
najlaHue yrapHoOro raza B OpraHu3M IPUBOJAUT K FOJOBHBIM O0JIIM, IOTEPE CO3HAHMSI, CUIIbHENIIE-
MY OTPaBJIEHUIO U J1a)K€ MOYKET MPUBECTU K CMEPTH.

A camoe cTpalllHOe B 3TOM Tras3e TO, 4TO HauboJjee OTPULATENbHO BO3JEHCTBYET UMEHHO Ha
netckuid opranusMm. Ilpu BapixaHuu rasza y peOeHKa B JIETKUX KOHLUEHTpUpPYyeTcs O0JbIIoe Koauye-
CTBO 3TOTO s1/1a, KOTOPBIA MOKET NMPUBECTU K CHWKEHUIO UMMYHHTETA, K 3a00J€BaHUAM, a TaKKe
K OTCTaBaHUIO B YMCTBEHHOM Pa3BUTHUHU.
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W yrapHslii ra3 3T0 He €IMHCTBEHHBIM BPEAHBIN a3, C KOTOPBIM CTAJIKUBACTCS YEJIOBEK, exkKe-
JTHEBHO JIBIIIAIIMI BBIXJIONHBIMU I'a3aMu. B BBIXJIOITHOM rase TaKKe COIAEP)KaTCs U TaKUE BPEIHBIC
BEIIeCTBa, Kak OeH3omupeH u Gpopmanbaerua. [lo cratuctuke, kotopas ObuIa COCTaBIeHA YUESHHBI-
MU BenukoOpuTaHuu, KaxJbplid roJl U3-3a BO3AECHUCTBUS 3THUX TA30B yMHUpaeT OoJiblle JroAeH, 4eM
norubaet mipu JTII.

DTy npobaemMbl MOXKHO PELIUTh C MOMOILBIO COKPAIIEHHUs pacxo/ia TOILIMBA:

e OpraHusanusi JBUKEHUS aBTOMOOWJIEH B TOPOJE CHJIBHO BIIMSET aH BBIOPOCHI Ira3oB
B atmMocdepy. [To mojacyeram Gosbluas yacTe BbIOpOCaA ra3oB MPOUCXOAMUT B MPOOKaxX, Ha CBETO(O-
pax. Ecau ydecth 3TOT (hakT, TO BO3SMOXKHO NIPUMEHEHHE MEHEEe MOIIHBIX JBUraTelNei, Py HEBHICO-
KHAX 9KOHOMHUYHBIX TPOMEKYTOYHBIX CKOPOCTSX.

e Eme oaHo peweHue 3Toil npoOiembl 3aMeHa ToIuiMBa. BMmecTo ToruMBa, KOTOPOE MbI
UCIIOJIB3YyEM Ccelvac, MOXKHO MCIIONIb30BaTh MPUPOIHBINA ra3, coAepKalluid yriieBOAOpOa B 2 pasa
MEHBIIIE, YEM B OOBIYHOM TOILJIMBE.

e Taxke Ha TOKCMYHOCTb I'a30B BJIMSET COCTOSHUE U HACTpPOMKa ABUraTesst (0COOEHHO AM-
3eJIbHOTO — BBIOPOCHI CaXH MOTYT yBeauuuBathes 10 20 pa3 u kapOropaTopHoro — a0 1,52 pa3 us3-
MEHSIIOTCS BBIOPOCHI OKHMCIIOB a30Ta).

e Takxe peKOMEHyeTCs CMEHUTh OOBIYHBIN JBUTATEIb Ha ra300aJIIOHHBIN.

e [lo pekoMeHAaUMsM CIIELMAIUCTOB CTOUT YCTAHOBUTH HA CBOM TPAHCIIOPTHBIE CPEACTBA
YCTpOICTBa 15l HEUTpaln3aluuy oTpabOTaHHBIX ra30B.

e Camblif 5KOHOMHBII BapUaHT — BEJIOCHUIIE]], HA KOTOPbIX YA00HO €31UTh. Tak Bbl M 00 OK-
py’xarolei cpeie 1o3adoTUTECh U OEH3UH COKOHOMUTE. YUMTHIBas BBICOKHE IIEHBI Ha TOIIMBO,
BCEr0O 3a Iapy HEJeNb €3/1bl Ha BEJIOCUIIENE MOXKHO HAKONUTh JIOCTATOYHO JCHEKHBIX CPENCTB,
4YTOOBI MPUOOPECTU HEUTpANTU3ATOD.

JlutepaTtypa

1. BbixjonHsle ra3bl [DaeKTpOoHHBIN pecypce| — pexxum noctyna: http://www.israpolicy.com/
rus/articles/EN_CAR_g2a22

Hayuynwiii pyxosooumenw: K.B. Az00xuna, npenooasamenv Tomckoeo Ilonumexnuueckoco
Yuusepcumema, 2. Tomck, Poccust
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AkTyanbHble NpobnemMbl 3arps3HeHUsl OKpyKaloLien cpeabl U NYTU UX PELUEHNUS

Kak 4acto mMbl Tymaem o0 Hamei 3kojoruu? 3amedaeM JIM Mbl TO, KaK CaMHU HEBOJIBHO 3arpsi3-
HsieM Hail Mup? Kak pemnts npoOiaemsl 3arpsa3HeHUs ?

3arpsi3HEHUE OKPY KAIOIIEH CPEIbl — OHO U3 MOCIIEIHUX JEHCTBUI YeloBeKa Ha 3emiie. Jbim
3aBOJIOB, BBIXJIOIBI aBTOMOOUJIEH, HOBBIE MH)KEHEPHBIE U300PETEHNUS, HEYIOBIETBOPSIOLIME IKOJIO-
TMYECKUM TPeOOBAHUSM.

SlnepHbie 0TX0ABI

OTXO0/bl SIIEPHOTO MPOM3BOJICTBA OYEHBb OIMACHBI JIJII BCETO JKMBOIO Ha IulaHeTe. SnepHbie
OTXO/JIbl MOTYT MPUBECTH K CIEIYIOIIUM MTpodieMaM:

pak;

m3Mmenenus JJHK;

CMepTh

OTxoapl MOTYT CTaTh O€3BpeHBIMU TOJBKO TOTJA, KOTJa MCUE3HET WX PaJuOaKTHUBHOCTH,
a JIJIs 3TOT0 JOJKHO TpoiTh Oosibiie 80 Thicsy jeT. CeroHs KUIKUe OTXO0/Ibl OTKAYMBaIOTCSI B MO-
ps, a ra3oo0pa3Hble MOMaAal0T B BO3AYX; HAKAIUIMBAIOTCS TBepJble OTXO0/bl. PajinoakTUBHBIN My-
COp YacTO 3aKallbIBalOT, YTO OYEHb OMACHO, BE/lb B JJHOOOM MOMEHT BPEMEHHM MOTYT IMOSIBUTHCS 11e-
7, 4Yepe3 KOTOpble MPOU30iIeT yTeuka BPEJHBIX BEIIECTB, U HE PEIKO XpaHSAT Ha 3eMiie B
CrielMajJbHbIX KOHTEeHHEepax.

WuxeHepsl peliday 3Ty MpodiieMy MpU MOMOIIM YTHIM3ALMU OTXOJOB: HU3KOAKTHBHBIN
KJIACC XPaHUTCSl HEKOTOPOE BPEMs Ha CIEMANIbHBIX TIOMIAKaX B TePMETUYHBIX KOHTEHHepax, Mo-
cJie pacrnajia OCTaBLIUICS MPOAYKT MOXKET ObITh YTHIM3UPOBAH KaK OOBIYHBIN MycCOp.

Hpyrue kjacchl OTXO0JIOB JIOJIFOTO paciajia XpaHsT B CHEUaIbHO MOATOTOBICHHBIX KOHTEMH-
HEpax ¢ MmpelBapUTelbHON 00paboTKOM [J1s1 YCTOWYMBOCTU BHEIIHUX (PAKTOPOB, a JJISl UX 3aX0pO-
HEHUS UCTIONB3YIOTCS CIIelUaNbHbBIE MOA3EMHbIC XPAaHWINIIA, T/I€ 32 HUMU JTOJKHBIM 00pa3oM Be-
JETCsl KOHTPOJIb.

IllymoBoe 3arpsi3HeHHe

[IymoBoe 3arpsi3HeHHEe BecbMa HEMPUSATHOE JUIsl YEIOBEUECKOro ciiyxa ouyueHue. ['pomkue
U pe3KHue 3BYKH, UcXosmine ¢ (padpuK, OT MaIMHHOTO 000pyIOBaHUs, OT TpecKa NPH HarpeBaHUU
U nipu B3pbiBax. OHU BBI3BIBAIOT pa3paxxeHue, IpodJieMbl CO CIYXOM U TOJNOBHYIO Ooub. [ maBHas
npoOjemMa B TOM, YTO HETPUSTHBIE 3ByKH MOTYT OBITh OU€Hb OINACHBI, U3-32 HUX YBEIMYMBACTCS
YPOBEHb XOJIECTEPHHA, CY)KAIOTCSl apTEPUH, YCUIMBAETCS IPUTOK aJpeHallnHa, yJalaeTcs cepue-
Oouenue. ITH (HaKTOPBI OMACHBI IS )KU3HH, OHU TTPUBOJAT K HHPAPKTY U HHCYJIBTY.

Jlns penieHuss JaHHOW MpOOIeMbl MHXKEHEPHI MPHUAyMald OTPaXkIaTh AOPOTH OT YACTHOTO
CEKTOpa IMpPH TOMOIIM CIENHATBLHOTO NIYMO3AIUTHOTO W ITyMOYJIaBIMBAIOMIET0 dKpaHa. Taxke
IIPU CTPOUTENHCTBE HOBBIX PAllOHOB YUUTHIBACTCS PACIOJIOKEHUE IIYMHBIX MECT B TOpoJie, U Jie-
JAr0TCs CTIeMATbHBIE MaTepHAITBI C BBICOKMM YPOBHEM 3BYKOHM3OJISIIHH.

ATMocdepHoe 3arpsi3HeHne

ABTOMOOUJIbHBIE BBIXJIOMBI-3TO OJIMH M3 HauOoliee paclpoCTpPaHEHHBIX (haKTOpOB BhIOpoca
BpeIHbIX BewlecTB B arMocdepy. Tak ke pasnuyHble OTpaciu MPOMBIIIJIEHHOCTH BbIOPACHIBAIOT
Bpe/IHbIe BellecTBa B aTMocdepy. DTOT BUJ 3arpsi3HEHUS BPEIUT 3alIUTHOMY O30HOBOMY CIIOIO
Halllel MIaHeTbl. DTOT CJIOW 3allUIIAeT 3eMJII0 OT BPEIHOTO BIMSHUS YIbTPadUOIETOBBIX JTyUeH,
C ero YTOHUEHUEM PacTeT OO0JIbIIasi BEPOSTHOCTh YTPO3bl UETOBEUECKOM JKU3HH.
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Henyratel ['ocayMbl HaMepeHbl YCUIIMTh CaHKLMU JIJIs1 aBTOMOOUIIMCTOB M OaliKepoB 3a mpe-
BBILLIEHNE HOPMATUBHOI'O IIIyMOBOT'O YPOBHH.

Takxe akTyajlbHa U JIpyras npodsiema, cBsA3aHHas C HalllUM TpaHCIopToM. BeceM M3BecTHO,
YTO aBTOMOOWJIb BPEIUT OKPY’KalOIIel cpesie CBOMMM BBIXJIONAMH, HO 3HAET JIM KTO, YTO 3JIEKTPO-
MOOWJIM TaK e BPeIsAT OKpyxkatouieil cpene. Bece neno B MOKpbIIKaX, CKOJIBKO UCIIOJIb30BAHHBIX
aBTOMOOMJIBHBIX ILIMH HAaKONWJIOCh 3a cTojbko jer? IlluHa — mpoayKT XMMHUYECKMH, a 3HA4MT,
BPEIHBIN 17151 OKpy»Katolel cpelibl. Ho kK cuacThlo, yueHble JaBHO YXKE PEeLINIU 3Ty NIpoOsieMy: OHU
NpUAyMaly nepepadboTKy IHH U MOJTy4YEeHUE U3 HEro BTOPUYHOI'O ChIPbS.

PanunoakTuBHOE 3arpsi3HeHUe

PangroakTuBHOE 3arpsi3HEHUE BCTPEUYAETCA PEIKO, HO HAHOCUT JOCTATOYHO OOJIBILON Bpen
OKpyXarollel cpene. DTO aBapuu Ha SAEPHBIX JJIEKTPOCTAHLMSX, HENpaBWIbHAs yTUIW3aLUA
SJIEPHBIX OTXOJOB, paOOThl HA YPaHOBBIX pPyJHUKaX. PajnoakTUBHOE 3arpsi3HEHUE BBI3BIBAET pak,
pa3uYHbIe BPOXKIACHHBIE OTKIIOHEHUS] U MHOTHE JIPyTUe Cephe3Hble MPOOIEMBI CO 3I0POBbEM.

Ha naHHBI MOMEHT yKe BEAyTCSl CEpbe3HblE padOThI MO YJIYULIEHUIO OKPY’KaloLEeH Cpelbl,
HarnpuMep: YBEJIMUYMBAIOTCS MecTa cOopa yTUau3aluu O6arapeek, Tak, Hanpumep, B ToMcke, MosB-
asieTcst 0oJIpIIe TOYEK UX YTUIM3ALMU, [TOC]IE€ YEro UCIOIb30BaHHbIE UICTOYHUKYU NMUTAHUS OTIPAB-
JSIIOT Ha nepepaboTky B YensOounck. K coxaneHuto, Ha HACTOSIIMI MOMEHT yTUIM3ALUsl SHEPro-
cOeperaroiux JamIo4ek ioxo pa3BUTa, HO B CKOPOM OyyLIEM 3TO U3MEHUTCS.
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Bo3peiicTBME pakeTHOro TONNMBA Ha COCTOSIHME OKpYyXatoLien cpeabl
B palOHax nageHusa CTyneHen pakeT-HocUTenen

AHHOTAIUSA

B nanHO# craThe paccMOTpeHBI OCHOBHBIE MPUYHMHBI 3arpA3HEHHS OKPY)KAIOIIEH cpelbl B palloOHax
MajieHUs CTyIeHeH paKeT-HOCUTENeH. ABTOpaMH TTPUBEACHBI OCHOBHBIE (PU3NYECKHUE METOBI OYMCTKH Tep-
pUTOpHUH OT BPEIHBIX KOMIIOHEHTOB. MartepuanamMu JJIsl TaHHON pabOoTHI MOCTYKUIU MCCIEIOBAHMS OTeUe-
CTBEHHBIX YUEHBIX, OCBAIIEHHbIE MPOOJIEMEe 3KOJOTO-THTUEHHYECKOW CUTYalluN B palilOHaxX MajJieHusl U Me-
JTUKO-COIMATbHBIE TIPOOIeMBI UCIIOIB30BaHUs PaKeT Ha JKUIKOM TOTLTUBE.

KuarueBsble cjioBa: PakeTHO-KOCMHIYeCKas OTPaciib, OKPYKaroIas cpea, paioHbl MageHus, pakeTHOE
TOILIUBO, TENTHI.

Abstract

This article considers the main reasons of environmental pollution in the areas of rocket stages falling.
The authors presented some of the methods of territorypurification from harmful components/ The materials
of the study were Russian scientists’ researches devoted to the problem of ecological and hygienic conditions
in the areas of rockets carrier stages falling, medical and social problems of using rockets with liquid fuel.

Key words: rocket and space industry, environment, areas of falling, rocket fuel, heptyl.

BBeaenue

NHTeHcuBHOE pa3zBUTHE PAKETHO-KOCMHYECKOW NIESITEIBHOCTH Ha TeppuTopun Poccuiickoi
®degepalvy B MOCJIEIHUAE TO/Ibl CTAJ0 MPUBJIEKATh BHUMAaHKUE KaK CHEI[MAINCTOB, TaK U O0OIECTBO B
LEJIOM M3-3a YBeJIM4YeHUs KosindecTBa Mpodsem. K 3TuM mpoGriemaM OTHOCHUTCS 3arpsi3HEHUE OK-
pyXatouieit cpenbl B paloHax MajeHusi OTAESIOIIMMUCS CTYNEHSIMHU PAKET-HOCHUTENIEeH, a TakkKe
TOKCUYECKMMH KOMIIOHEHTaMH PaKETHOTO TOIUIMBA (HAallpUMep, TenTuia). Y YUThIBasi, 4YTO paKeTHO-
KOCMHUYECKasl JesITeIbHOCTh aKTUBHO Pa3BUBAETCS B PsiJie TOCYAAPCTB, MPOOIEMbI 3arpsi3HEHUST OK-
py’Katolei cpe/ibl JaHHBIM BUAOM AESITEIbHOCTH MOTYT NMPUOOpPECTH T100aIbHbINA XapakTep.

Leanb padoTbi: paccCMOTPETh BIMSHUE BO3JCUCTBUSI PAKETHO-KOCMHUYECKOW OTpaciv Ha OK-

PY’Kalolyto cpeay.

MaTepl/laJ'lbl U METOJbI HCCJICA0OBAHUSA

Marepuanamu 1aHHOU pabOThI MOCTYKUIU UCCIEI0BAHUS U JOKJIA/Ibl OTE€YECTBEHHBIX aBTO-
POB 10 MpodIeMaM 3KOJOTUYECKOT0 MONT0KEHHS B perMoHax MaJeHusl CTyleHel paKkeT-HOCUTeNeH.

MeTtoaoM HcciaeoBaHus SBIsIETCs Co3/laHue 001Iel KapTUHBI 00 HKOJIOTHYECKOM MOJIOKEHUH
palloHOB Na/IeHUs TyTeM PaCCMOTPEHMsI Hay4YHbIX paboT MO JaHHOH TeMe.

PazButne paketHo-kocmuueckoit otpaciau (PKO) rocymapctBa ompenenser ero mojvTHue-
CKO€, JKOHOMUYECKOE M Hay4yHO-TeXHH4eckoe nojoxenue. B Poccun PKO sBasercst BeicokoTex-
HOJIOTUYHOM U HAYKOEMKOM OTpaciblo, KOTOpasi IMHAMUYHO U cTaOWIbHO pa3BuBaercs. @opmupo-
BaHME KOCMUYECKOH NEsATEeIbHOCTH BiI€YET 3a co0Oi HeraTMBHOE BO3/EHCTBHE HAa OKPYIKAIOLILYIO
cpeny. bousblie Bcero dKOJOrMYECKON Jerpajalyy MOABEPKEHbl paliOHbI MTAJICHUs OTACIIAIOLINXCS
YacTel paKeTOHOCUTEIIEH.

KoadduimeHT mone3Horo AeWCTBUSI COBPEMEHHONH KOCMUYECKON TEXHUKHU COCTABIISET BCETO
1-3 %. OcraBmascst MpoLeHTHas A0Js OT MACChl 3aIlyCKAaeMBbIX CUCTEM SIBJISIETCS] OTXOJAaMU IIPOU3-
BOJICTBA, KOTOPBIE HETATUBHO BIIMAIOT HA OKPYIKAIOLLYIO Cpeay

BozneiictBue PKO Ha okpyskaroliyto cpey NposiBIsSeTCsl Caely oM 00pa3oMm:

e 3arps3HEHHE MOYBHI B MecTax MajieHus: pparMeHToB pakeT-Hocutene (PH) TokcnunbiMu
BELIECTBAMY;
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e HesnauuTenbHbIe MOBPEXACHUS JaHImadTa U KPAaTKOCPOYHOE 3aCOpEHHE pailoHOB Ma-
neHus otpadoraBiux cryneHeit PH;

e Pazpymienue 030HOBOTO ciosi ipu cropanuu Toruea PH B atmocdepe;

e OOpa3oBaHK€ Ha OKOJO3EMHOM KOCMHUYECKOM MPOCTPAHCTBE KOCMUYECKOIO MycOpa TeX-
HOTE€HHOT0 MpoucXoxaeHus [1].

OOwee koiM4ecTBO pallOHOB MajieHust oTAesstomuxca yactei PH, 3amyckaeMbix ¢ kocMo-
npoma «baiikonyp» (npubnusutenbHo 40). Paiionsl maneHust pacrnionaraioTces kak B Poccuiickoit
®enepauun, Tak U Ha Tepputopun Pecny6nuku Kazaxcran. Beibop paiioHOB 1151 HEYIPaBIsSEMOIo
NpU3EeMJICHHUS SBJISIETCS TPYAHOM 3a/1a4eid, KoTopas TpeOyeT yueT reorpadguyeckix, TeXHUUECKUX U
couuasbHBIX GakTopoB. 1o KaxI0My MapuIpyTy MoJieTa pacroiaraercs 10 Tpex pailoOHOB MaJeHHUS,
PacroJIo’)KEHUE KOTOPBIX JKECTKO YUUTBHIBAETCSI OTHOCHTEIBHO MECTa CTapTa W IOJIOKEHUs Map-
HIpyTa onpeenseMon opouroii [2].

Mecta nageHus oTpabOTaBIIMX KOHCTPYKUMH MPUHATO Ha3biBaTh pailoHamu naaenus (PII).
Paznuuaror nepBblif 1 BTOpoil palioHbl MajeHus B 3aBUCUMOCTH OoT ctyneHeid PH. Pailonsl nagenus
pakeT-HOCUTENE pacroiaralTcs UCKIYUTEIbHO B MAJOHACEIEHHBIX MecCTaX, IJle BEJECHHUE XO-
351iCTBEHHOM JIeTEIbHOCTH CBEICHO K MUHUMYMY.

BblaenstoT mTaTHble U HEIITATHBIE CUTYallMU MONaJaHUsl KOMIIOHEHTOB PaKeTHOrO TOIJIMBA
(KPT) B okpy»katoliyto cpeay, cpeid KOTOPbIX ONpeessT:

1. IIITarHble onepauuu:

e cOpoc KPT npu nycke PH;
e BboiOpoc KPT npu nagenun OY PH.
2. HewraTHble cUTyaluu:
e  apapuiiHble CUTYyallUH;
e  pa3pylleHus DIEMEHTOB 000PY10BaHUS;
e B3pBIBbI Pa3IMYHBIX MACIITA0O0B;
e  BO3HUKHOBEHME T€YEH U Pa3pbIBOB.

Hekotopble naHHble MO HEBBIPAOOTAHHBIM OCTATKaM PAKETHOI'O TOIUIMBA B 0akax OTEJsto-

muxcs yacredt (OY) Hekoropeix PH npu mraTHoM najgeHuu npeacrasieHsl B TaodI. 1.

Tabmuma 1
Macca ocmamxoe KPT ¢ 6axax OY nexomopwix PH, ucnonwvsyiowux moxcuunvie KPT [3]
HanMmeHoBaHME KPT Macca ocratkoB KPT, xr

PH 1 ctyneHb 21 crynenn Bcero

Coros Kepocun T-1 1200 450 1650
Moutus Kucnopon 2300 1100 3400

Ilepekuchk Bogopoa 500 260 760

AK-27U 1364 - 1364

Kocmoc—3M HMT 667 _ 667
MpoTorK AT 3125 1003 4128
p HJIMI' 1751 517 2268

DKOJOrMYeCKU MOHUTOPUHT TEPPUTOPUA pailoHOB nasieHus otaenstouxcs cryneneit (P11 OC)
pakeT-HOCUTENEW MPOBOJATCS B COOTBETCTBUM C TEXHUYECKUMH 3aJaHUSIMU MO OOECIEUEHHUIO 3a-
nycka kocmuueckoro anmnapata (KA). JlaHHble TeXHUUYECKUE 3a/1aHUsl BKIIOYAIOT B ce0s KECTKUM
nepeyeHb MeponpuaTuii mo odecneuenuto 3anycka KA na teppuropuu PII u no tpacce nonera PH.
Hcnonb3oBanue pailoHOB majieHust Ha TeppuTopuu Poccun ocyiecTBisieTcs B COOTBETCTBUU € J10-
TOBOPEHHOCTSIMU MEXy OpraHamMH MCIOJIHUTENbHOM BiacTu cyOobekToB PO u Pockocmocom [3].

BeinonHeHnue yciaoBuil MO MPOBEJEHHUIO MEPOIPUATUH MO 3KOJIOTMYECKOMY MOHHUTOPHUHIY,
o0ecrnieueHnI0 OE€30MaCHOCTH, OXpaHE OKpY’Kawollel cpeabl U Ap. mpu KaxaoM 3anmycke PH. Bri-
noJjHeHue ycnoBuid 1 skcrutyartauus PII na teppuropun Poccuiickoit denepanun Beaercs coriac-
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Ho nopyuenuto ®I'YD «llenTpa skcrmyaranyuu 00bEKTOB Ha3eMHOW KOCMUYECKON HH(PPACTPYKTY-
pe» (IDHKN).

Paiionbl mafeHus nepBbIX CTYNEHEH PAKETOHOCUTENEN MPEACTABIISIIOT PEATBHYI0 YIPO3y OK-
pyKaroliei cpeze, 3a CUeT OCelaHUsl Ha MOYBY OCTATKOB TOKCHMYHOro pakeTHoro tomiausa (PT)
[IpumepoM CIy>KUT TOIIMBO-CYNEPTOKCUKAHT — HECUMMETPUUHBIN AUMETUIATHIpAa3UH (TerTui).
I'maBHBIM 00pa3zoMm, renTWi MOMajaeT B OKPYXKAIOLLYI0 cpely MpH €ro JAUCHEepCUd B aTMmocgepe
Y pa3JiuBe TOILJIMBA IPU MAJCHUU CTYNEHEN pakeT-HOcUuTeel. JlaHHbIe paliOHbI MPUHSITO HA3bIBATh
«30HaMH IKOJIOTUUECKOro Hebaromnonyuus», od1as mioaab KoTopelx cocraiser 77,09 miH ra.
[4] HaGnronaercs cucteMaTvka MOBBIIIEHUs 3a00J1€Ba€MOCTH HAcelIeHUs B pailoHax MajieHus pa-
keT-Hocutenel. K nmatonorusM, BeI3BaHHBIM Bo3JeiicTBueM octaTkoB PT, ciegyer oTHectu Hapy-
nieHue 6unupyOrMHOBOrO OOMEHA B OPraHU3Me YeoBeKa, aHEMUsI OEpEMEHHBIX, pa3BUTHE UMMYHO-
aepuuuta M Ip. ODKCIEPUMEHTAIBHO JI0Ka3aHO, YTO pPa3BUTHE 3a00JI€BAEMOCTH CBSI3aHO C
BO3/ICIICTBYEM IeNTHIIa HAa TEPPUTOPUH XKUIIBIX paiioHOB BOaM3M PII [5].

Ha ceroansumnuii 1eHb Noka He HaleHbl 3QQEKTUBHbIE METO/bl 00€3BPEKUBAHHS KOMIIO-
HEHTOB PaKeTHOro ToIuiMBa. [lepBbie paOGOThl MO BBISBICHHUIO 3KOJOTMYECKOr0 HEOJIaronoayyus
Obutn HayaThl B 80-X rojax Mpouuioro Beka. bbulo BBISBIEHO, YTO AJUTEIbHOCTh CAMOOYUIICHUS
[IOYB OT HEKOTOPBIX KOMIIOHEHTOB cocTaBiisieT 6osee 30 neT, kepocuHa — 5 JIeT.

[TpuMeHsiemMble B HACTOSIIMNA MOMEHT METO/bl OYMCTKU 3arpsi3HEHHBIX PAKETHBIM TOIJIMBOM
paliloHOB MOKHO pa3/iefNTh Ha (QU3MUECKHMe M XUMHUYeckue. DU3NUecKrue METOJbl OCHOBaHBI Ha
CHW)KEHUM KOHLIEHTPALIMU BEIIEeCTBA 3a CUET €ro yJaleHHsl, a TAaK)Ke Ha YMEHBIIEHUH CKOPOCTH I1e-
pexona BemectBa B OC 3a cueT yKa3aHHbBIX BO3JIEHCTBUHN WM M30JSLMU BEUIECTBA B MaTepuale.
XUMUYECKHEe METO/1bl OCHOBAaHbl HA CHM)KEHUHU KOHLEHTPAIMM TOKCUKAHTA 3a CYET €ro Pas3ioKeHHs
JI0 HETOKCUYHBIX (MaJIOTOKCUYHBIX) MPOyKTOB.

K ¢usnyeckum MeTogaM OYUCTKH MMOYBBI MOKHO OTHECTH:

e  YACTUYHYIO 3aMEHY 3arpsi3HEHHOM IMOYBBI HA YMCTYIO MOYBY C MOCJEIYIOIIUM IepeMe-
IIMBaHUEM;

e  HaHECeHHUe M30JIMPYIOLIMX MaTepHuajoB, 00J1aAal0IUX COPOUPYIOLIMMU CBOWCTBAMM;

e  TEPMHUYECKYI 00pabOTKY MMOYBBI HA MECTHOCTH MJIM Ha CIELMAIbHOM 000py10BaHUHU I0O-
CJI€ BBIEMKU;

e  BEHTWJIMPOBAHHE MOYBHI.

BhICTpBIi npoliece MHTErpau KOCMMUYECKON OTpaciii TpeOyeT yJIydIIEeHHUs IKOJIOTMUECKUX
XapaKTEePUCTUK KOCMUYECKOM TeXHUKHU. [[j1s1 3TOro HeoOX0IMMO pPEelIUTh CIIEAYIOLIME 3aauu:

e  YcuauTh NpaBOBOW MOHUTOPHUHT U KOHTPOJIb HaJl KOCMUYECKOW NEATEIBHOCTBIO;

e IIpoBoauTh cucTemMaTH4yecKHe HCCIENOBAaHUS IO CHOcOo0aM YIYUIIEHUs CIIOKUBLICHCS
JKOJIOTUYECKOM CUTYyaLUH;

e IIpuHATH MCTOPUYECKHUI OIBIT, yHACJEIOBAHHBbIE MPOOJIEMBI, pPEAbHYI0 CHUTYyalHUIo,
Y TEHJIEHIUH MTOTEHIMAIBHOTO Pa3BUTHS;

e  Pealn30BaTh SKOJIOTMYECKYIO MOJUTUKY B COOTBETCTBUU CO CTpaTerMel M MpUHUUIIAMU
YCTOWYMBOTO Pa3BUTHS.

Takum obpazom, B Onmxaiimue roapl epea Poccreld 1 MUPOBBIM COOOIIIECTBOM CTOUT 3aja-
4a pa3paboTKH HKOJOTMUECKOM MOJIUTUKHU, CO3/1aHUE U BBeJleHHE B JeiicTBUe 3((eKTUBHON cucTe-
MBIl 9KOJIOTUYECKOTO YIPABIEHUS] KOCMHUYECKOH MAEATENbHOCTBIO U Y)KECTOUEHHE TpeOOBaHUs
K npodeccuoHanam u TexHuke [7].
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Pa3BuTHe TEXHONOMMM pafnaLNOHHOrO MOHUTOPUHIA B rOPOACKON cpefe

3ameuarenbHblE WHAMKATOPHBIE CBOWCTBA PAJMOHYKJIMAOB M MOHU3UPYIOIIUX H3Iy4eHUI
W3BECTHBI U aKTUBHO UCIOJIB3YIOTCS C JABHUX BPEMEH JJIsl TIOJIyYEHUsI HOBBIX 3HAHUM O TUHAMMU-
YEeCKHX IMpolleccax, MPOUCXOASIIUX B atMochepe U auTocdepe, COBEpPIICHCTBOBAHUS MOJENei
nepeHoca ra3oB M a’po30Jieid, a Takke B LEeJsAX MPOTrHO3a OMAaCHBIX SIBJCHUNM MPUPOIHOTO U TEX-
HOTE€HHOT'0 XapakTepa. Bbicoka posib MOHU3UPYIOLIEH paaualii U eCTeCTBEHHON paJu0aKTUBHO-
CTH, OCOOEHHO PaJMOAKTHBHOTO Ta3a pajioH, B PaAMOIKOJOTHUU, CEMCMOJIOTUH, PU3KKE TIPHU3EM-
HOTO cJosi aTMoc(epbl, CTpPOUTENbCTBE. B CBA3M ¢ 3TUM Hay4yHBIMU KOJIJIEKTUBAMHU U
roCy/IapCTBEHHBIMU CTPYKTypaMu MPOU3BOJAT PaAUAllMOHHBIA MOHUTOPHUHI MPU3EMHON aTMO-
ctepsl U UccleloBaHUe JUHAMUKA aKTUBHOCTH HEKOTOPBIX PaJUOHYKIHUIOB B MPU3EMHON aTMO-
ctepe u TpyHTE.

K coxaneHuto, OCHOBHBIM HaIpaBlIEHUEM KOHTPOJS paguallMOHHONW OOCTAaHOBKH JI0 CUX MOP
SIBJISIIACh UCKYCCTBEHHAs paJlMOaKTUBHOCTb, BbI3BAHHAsI MCMBITAHUAMU SIIEPHOTO OPYKUSI, TEXHO-
TeHHBIMU aBapUsSMU U TEXHOJOTMYEeCKMMHM Mpolieccamu. [loaToMy, ocoboe BHUMaHUE YAEISIOCH
TOJILKO MOHHMTOPHUHTY ramma-gona. KoHTposieM Bapuaiuii XapakTepUCTUK TOJIeH IPYTHX BUIOB
WOHU3UPYIOUIMX U3ITy4eHUH (o-, B-M3TydeHHs) TPaKTUUECKU HEe 3aHMMAUCh, YTO OOBSICHSIIA HX
HU3KOW MPOHUKAIOIIEH CHOCOOHOCTBIO, COOTBETCTBEHHO WH(OPMATHBHOCTHIO. MOHUTOPUHIOM
MOYBEHHOT'0 PaJI0OHA U MJIOTHOCTH MOTOKA paJOHa C MMOBEPXHOCTU 3eMJIM 3aHUMAIOTCS, B OCHOBHOM,
C 1IeJIbIO MPOTHO3a 3eMJIETPSICEHUM, JINOO0, SMU30IUYECKU B PAIMOIKOJIOTMYECKUX U T€0IKOJIOTHYe-
CKHX M3BICKaHMSIX TIepe]] HauajaoM CTPOUTENIbCTBA.

Hayunbim kosuiekTtuBoM [1, c. 55] ObUT npeyiokeH KOMIUIEKCHBIN MOAX01 K paaualliOHHOMY
MOHHUTOPUHTY, KOTOPBIH peanusyetcs ¢ KoHia 2008 r. U TEXHOJIOTUSI KOTOPOrO MOCTOSTHHO COBEp-
nieHcTByeTcsl. PairialilmoHHBI MOHUTOPUHT BKJIIOYAET CUHXPOHHBIE HENPEPBIBHBIE aBTOMATU3UPO-
BaHHBIE C BBICOKOM YacTOTOM AMCKPETHU3ALMHU U3MEPEHUs] XapaKTePUCTUK MOJIe HOHU3UPYIOLEro
usnyuyeHus (o-, B-, U y-U3MyUYeHUs), €CTECTBEHHON PaJMOaKTUBHOCTU (pajioH, TOPOH U JOYEpHHUE
NPOAYKTHI MX pacrazia) B CUCTEME «TIpyHT-IIpU3eMHas aTMochepa» B BepTUKaIbHOM pa3zpese. [la-
pasienbHo, Ha 6a3e HCTUTYyTa MOHUTOPUHTA KJIMMATUYECKUX U dKojornyeckux cuctem CO PAH
(Axagemroposok, r. ToMck), BeeTcss MOHUTOPUHT aTMOC(EPHO-3JIEKTPUYECKUX U METEOPOJIOTU-
YecKuX BeJnyuH [1, c. 56].

OnHoll W 3amau HWCCleNOoBaHUs SIBISIETCS pa3padOTKa METOAMKHA TeMaTHYeCKOW 00paboTKH
ApXMUBHBIX JAHHBIX MOHUTOPUHIA METEOPOJIOTHUYECKUX U PAUALMOHHBIX BEJIMYMH, KOTOpasl OIpe-
nensercs 00JacTbio MPUMEHEHUs! Pe3yJIbTaTOB: paJuallMOHHAasi 3KOJOTUsl U OUOJIOTHS, CTPOUTENb-
CTBO; ceiicMoniorust win (usnka atMocdepsl. Pe3ynbTaThl paiualliOHHOTO MOHUTOPHHIA TaKkKe
UCIIOJIB3YIOTCS JIsl IPOBEPKU a/IeKBATHOCTH CYHLIECTBYIOLIUX MOJENEH nepeHoca paIuoHyKIUA0B,
a TaKke 0COOEHHOCTEH MepeHoca MOHU3UPYIOLIUX U3ITyUYeHUH B TOPOACKOM aTMocdepe.

KommuiekcHblt MOAX0A K pagualliOHHOMY MOHHTOPHUHTY MO3BOJMI MOJYYUTh P HOBBIX
BaXXHBIX HAYYHBIX HaxoJl0K. Hampumep, Obliia BhISBIIEHA WHAS, OTIMYAIONIASCS OT TPaTUIIMOHHBIX
MPEICTaBICHUN 3aBUCUMOCTh 00beMHOW akTuUBHOCTH (OA) pamoHa (MJIOTHOCTH TMOTOKa aybda-
U3JIy4eHUs1) OT BBICOTHI HaJl 3eMHOUM MOBEpXHOCThIO. TpaauumonHeie Mojaenu [2, c. 387] noka3sbl-
BAIOT HKCIIOHEHIIMAILHOE CHUXKEHHE 00bEMHON aKTUBHOCTH PajioHa ¢ POCcTOM BbICOTHI. Haium pe-
3yabTathl [3, c¢. 1] mokasanau, 4TO ¢ POCTOM BBHICOTHI 0 25-30 M MIOTHOCTH MOTOKa anbda-
U3JTyYeHUs] BO3pACTaeT B HECKOJIBKO Pa3, 3TO XK€ CIpaBeAJIMBO U [ pasoHa. OObsiCHEHHEM TaKon
0COOCHHOCTH TIOBE/ICHUS pajJlOHa SIBISIETCS BIMSIHUE TOPOACKOM MHPPACTpYKTyphl. BOMU3u oT sKc-
NepPUMEHTAIbHOMN IUIOIIAJIKK PACIIOI0KEHBI BHICOTHBIE 3[1aHUs, KOTOPbIE MOTYT BIMSTH Ha TypOy-
JIEHTHBIE MPOLECCHI U MEPEHOC BO3YIIHBIX Macc.
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TakuMm 00pazom, B ciiydae ropoJICKoi aTMocdepsl TpedyeTcsl yCOBEpIIICHCTBOBaHNE MOIelei
nepeHoca paJroOHYKINJI0B, C YYETOM MOJYyYEHHbIX HaMH pe3yibTaToB. Kpome Toro, yBennuenue
OA pazioHa ¢ BbICOTOM ClIelyeT yUUThIBaTh TaKXkKe U MPU MOJEIMPOBAHUN YPOBHEN pajioHa BHYTpU
MOMEIIEHUIT MHOTO3TaXHBIX 3AaHUM, MOCKOJIbKY, TPOBETPUBAHUE MOMELICHUN MOXET MPUBOJUTH
HE K CHW)KEHUIO YPOBHEH paJioHa, COIVIACHO TPAJAULIMOHHBIM MIPEJICTABICHUSM, a K UX YBEIMUEHHUIO.

Buusinue ropojickoii MHPPAacTPyKTypbl, COTJACHO HOBOM TEXHOJOTHMHU PaJAMAIIMOHHOIO MO-
HutopuHra [1, c. 59], mposiBUIOCE U B BEPTUKAJIBHBIX pa3pe3ax MJIOTHOCTEHW MOTOKOB raMma-
u O6eta-u3nydeHui npuzemHoi armocdepnl. CornacHo obiiepacnpocTpaHEHHBIM MOJENSIM pac-
npe/ieJleHne MOIIHOCTH J03bl WIM IUIOTHOCTH MOTOKA TaMMa- WM OeTa-u3J1ydeHUus MO BBICOTE
0JIN3KO K SKCMOHEHIIMAIbHOMY, U CHUXAETCS C POCTOM BBICOTHI. Pe3ylbTaThl Halllero MOHHUTO-
pUHra MOATBEPAWIM TAaKO€ PACIPEACIIEHUE, HO TOJIBKO B T€ CE30HBI I'0JIa, KOIJAa OTCYTCTBYET
CHEXHBI MOKpoB. Hainuue CHEKHOTro MOKPOBa MCKaXaeT 3Ty 3aBHUCUMOCTb, BIUIOTH /10 00pat-
HOM. 3/1eCh CKa3bIBaeTCsl BIWSHHUE TOPOJCKUX BBICOTHBIX coopykeHui. Takum oOpas3om, BKIaj
ramMmma- M OeTa-u3lydyeHHsl OT PaJUOHYKIUIOB, COAEpPKAIIMXCI B CTPOUTEIbHBIX Marepuajax B
CyMMapHbIi paJiMallMOHHBINA (OH Ha OOJBLIMX BBICOTAX CTAHOBUTHCS OOJIbIIE, UYEM BKJIad OT pa-
JUOHYKIIUJIOB, COJEPKAIIUXCS B TPYHTE.

AHanu3 pe3ysibTaTOB paJuallMOHHOTO MOHMTOPMHIA MOKa3aj, YTO MPU MOJIEIMPOBAHUU II€-
peHoca MOHUBUPYIOIIMX U3TYyYEHUN BHYTPU FOPOJICKON YepThl HEOOXOUMO YUUTHIBATH TOPOJICKHE
COOPYXEHUSI, KAK UCTOYHUKU MOHU3UPYIOLLETO U3JIyUYEHHUs, a TAK)KE U30TOIOB pajioHa U JTIOUEPHUX
MPOJyKTOB UX pacraja.

JanbHenniee pa3BUTHE TEXHOJOTMH PaAMALMOHHOIO MOHUTOPUHIA F'OPOJICKOM Cpe/ibl IT03BO-
JIUT MOJIy4YaTh HOBBIE JaHHBIE O CTPYKTYPE U IMHAMHUKE IM0JIEH MOHU3UPYIOIIMX U3JTyYEHUN U ecTe-
CTBEHHOW paJIMOaKTHBHOCTU B MPU3EMHON aTMoOc(epe U MOBEPXHOCTHOM CIIO€ TPYHTA, BBISBIISATH
0COOCHHOCTH M 3aKOHOMEPHOCTH B MX MOBEJICHHH, a TaK)Ke B3aMMOCBSA3M C METEOPOJIOTMYECKUMU
npoueccaMy BHYTPUCYTOUHOT0, CYTOYHOTO U CHHONTUYECKOr0 MaciiTaboB. OQHUM U3 pe3ysIbTaToOB
MOHMUTOpPUHIA SIBJISIETCS TOCTOSIHHO MOMOJHSIoNascs OUONIMOTeKa AAaHHBIX, BKIoyaromas 0asbl
JAaHHBIX O XapaKTEepUCTUKaX NoJed u3inydeHuit 1 OA paauOHYKJIWJIOB B TPYHTE U NPU3EMHOM aT-
Mocdepe, aTMOCHEPHO-INEKTPUUECKUX U METEOPOIOrHUECKUX BEJIMUMHAX, O TOBTOPSIEMOCTU U UH-
TEHCUBHOCTHU KCTPEMaJIbHBIX COOBITHI, CBA3aHHBIX C METEOPOJOTMYECKUMH SIBICHUSIMU B CEHCMMU-
YecKM 0€30IaCHOM pEeruoHe € Pe3KO-KOHTUHEHTAIbHBIM THUIIOM KJIMMaTa B YCJIOBUSAX €ro
COBpPEMEHHBIX M3MeHeHHH. ba3a naHHbIX MoxkeT ObITh BocTpeboBaHa B PocrorpeOHaazope, Pocru-
npomerte, ciayxk6ax MUC u 31paBooXpaHeHus.
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Mpobnembi nopbl u hayHbl B XXI Beke

CrpeMuTenbHbIA TEMN pa3BUTUSI OOLIECTBA OCTABJSET YEIOBEKY BCE MEHbILIE BPEMEHHU IS
pa3MBIIIEHHUs] HaJl BOMPOCAMHU TMOBCETHEBHON YEIOBEYECKOW KM3HH: COLUAIIbHBIC, YIKOHOMHYE-
CKHE, MOJUTUYECKUE U BOMPOCHl 00pa30BaHUs J10Jroe BpeMsl OTOJBUTAIM Ha BTOPOH IJIaH 3KOJIO-
TMYECKUI BOIPOC.

Ho B coBpemennom XXI Beke Bompoc o mpoOieMax 3KOJIOTMU MPHOOpeN He TOJbKO Bax-
HOCTb, HO W BCTaJl JOCTaTOYHO OCTPO IMepes counymMoM. Benb Tonbko ceifuac yesoBek Hayal cepb-
€3HO 3a/lyMbIBaThcs 0 MpoOIeMax OKpyXkKarollleill cpesibl, 0 TOM, KaK OH U €ro nocjieaoBaresu OyayT
JKWTh B JAIbHEUILIEM.

Cpenu cepbe3HbIX IKOJOTMUECKUX MTPOOJIEeM MOKHO 0003HAUUTh ClIEAYIOIIKE:

YHUUYTOXKEHUE QIIOPBI U PayHbI;

BbIpYOKa JIeCOB;

npo6JieMa JIECHBIX M0KapOB;

UCTOILIEHUE T0JIE3HBIX UCKONIAeMBbIX;

JNeQUIUT YUCTOTO BO3yXa, HACBHIIIEHHOTO KHCIOPOAOM 0e3 BCSIKOTO poj MpUMeceil U Bpe-
HBIX COCTaBJISIOILHUX;

HapylLIeHHE 030HOBOI'O CJI05, 3alUIIAIOIIEr0 BCE )KMBOE HA HAlLEH IIaHETEe OT IyOUTEIbHOTO
KOCMHMYECKOI0 U3JIy4Y€HUs U paualliu;

3arpsi3HeHue JaHamadra 3eMiu;

[TpoOGaemsl ¢opbl U dayHbl TakKe CTaIU aKTyaJlbHBIMM JUIsl COBPEMEHHOIO YeJIOBEYeCTBa,
MOCKOJIBKY MMEHHO YeJIOBEK SIBJISETCS, B OOJIbIICH CTENeHH MOTpeOUTeNeM H, KaK CIeJICTBUE, pa3-
pYLUMTETEM BCEro TOro, YTO LIEAPO MPEJOCTaBIsAET HaM PUPOAA.

B MexayHaponHoOM cOr03e OXpaHbl MpHpoJbl MMeeTcs: KpacHas kHHra, mpecTaBistomas
co00l aHHOTMPOBAHHBIN CIMCOK PEAKUX M HAXOIAIIMXCA MOJ YIpo30i UCUE3HOBEHUs )KMBOTHBIX,
pactenuil u rpuboB. KpacHble KHUTM OBIBAIOT PAa3IUYHOTO YPOBHS — MEXAyHapOIHbIE, HALIMOHAIb-
Hble U peruoHajbHble [1]; B HEe 3aHECEHbl BBIMMpAIOIIME U YXKE BbIMEpIINE BHU[bl JKUBOTHBIX U
pacTeHuil, U ¢ KaKIbIM T'OlaM YUCIIO CTPAHHULL B 3TOW KHUI'€ CTPEMUTENbHO yBeauunBaeTcs. Mimen-
HO YEJIOBEK, a TOUHEE €ro XO35iCTBEHHAs! I€ATEIbHOCTD, €r0 MOTPEOHOCTHU SABISIOTCS BUHON BCEMY
HBIHE TIpoucXosieMy ¢ Gaopoit u dhayHoi.

Jlronu, ¢ Uenblo BO3BEAECHUS KOMMOPTHBIX JKWINIL U3 IKOJOTMYECKU-YUCTOro OpycOBOIo
MmaTepuala, BbIpyOaeT rekrapsl jeca, U3-3a Yero, B CBOIO ouepelib, MOrudaroT COTHU HEMOBUHHBIX
KMBOTHBIX: UM HET/I€ 10ObIBaTh €1y, HET /1€ )KUTh.

3a nocineanue 200 neT miom@ab jeca Ha Halled IUIaHETE yMEHbIIWJIAch BJIBOE. 3a OAMH
JUIIb TOJ YHUYTOXkaeTcss 11 MumoHoB rekrtapoB Jieca. B Poccum exerogHo peructpupyercs
npumMepHo 30 THICSAY JECHBIX M0KapOB Ha 0OLIEH MI0Ia 1 2 MUJUIMOHOB IeKTapoB [2].

JKuBOTHBIE TOrMOAIOT HE TOJIBKO OT MOKAPOB, HO U OT PYK YEJIOBEKA, U ATO YXKE Ha3bIBAETCS
OpakoHbepcTBOM. Ha «4epHOM pbIHKE» MpOoJaeTcsi FpOMaJHOE KOJIMYECTBO LIEHHOTO MeXa JKUBOT-
HBIX, LIKYp, OMBHEN, pOroB, KocTel U T. A. JKHBOTHBIE MOTHOAIOT OT PyK YE€JIOBEKa MPOCTO TakK, pa-
JI1 YAOBJIETBOPEHUsI €r0 COOCTBEHHBIX NOTPEOHOCTEH, TAKMX KaK, HallpUMep, POCKOIIHO BBITIISAACTh
B 11y0€e U3 co00JIs1, HOPKU MJIU K€ HOCUTB KJIBIK O€JI0r0 aMypCKOIro TUIpa Kak aMyJIeT.

Eme onHol coctapistomieil mpodaemMbl SKOJOTUH SIBIISIIOTCS BBIOPOCHI B aTMocdepy Bpej-
HBIX OTXOJIOB, BBI3BIBAIOIIMX 3arpsizHeHHe 3eMid. B cBsA3M ¢ BEIOpocamMM OTXOJ0B pa3HOro MpPOMC-
XO0XKJIEHUs! CTPaJAl0T HE TOJBKO KMBOTHBIE U PACTEHUS, HO U CaM YeJIOBEK. 3/1€Ch CTOUT 33 yMaTh-
Csl O TOM, KaK COXPaHUTh MPUPOJLY, KAK YMEHBIINTh HEFATUBHOE BO3JEMCTBUE Pa3HbIX (PaKTOPOB Ha
OKpY’KaIOLIMKA HAC MUD.
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HMeHHO 4esloBe4YeCTBO CIIOCOOHO HE TOJIBKO MPENOTBPATUTh BCEMHUPHYIO 3KOJOTMUECKYIO
KaracTpody, HO U MUHUMHU3HUPOBATh yKacarolue Hudpbl BBIMUPAHUS )KUBOTHBIX, BRIPYOKH JIECOB,
3arpsi3HEHUs] aTMOC(EPHOTO BO3yXa U BOJBI. DTO MOXHO C/IEaTh JIMIIL B TOM Cllydae, €CIH Yelo-
BeK OyJIeT He TOJBKO MOJb30BaTHCS MPUPOIHBIMU OJlaraMu, HO U BHOCUTH B OKPY KAIOUIUI HAC MUP
TO, YTO MO3BOJUT (hJIope U (ayHe 0JaronosyyHo CyleCTBOBaTh, 8 MMEHHO:

e  CTPOUTH 3alOBEAHUKHU;

e  OrpaHUYMBATH OXOTY U JIOBJIIO EHHBIX MOPO/ KUBOTHBIX U PbIO;
e  MHUHHUMU3UPOBATH BHIPYOKY JIECOB;

e  YMEHBUIUThH BBIOPOC BPEIHBIX BEIIECTB B aTMOCheEpy.
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3arpasHEHHas BoAa M HeAOPOroi MeTo ee BbIABNEHUA

Bona — BaxxHelmnii KOMIIOHEHT Orocdepsl U OMH U3 HEOOXOJUMBIX (PaKTOPOB, CYIIECTBO-
BaHMsI BCEro )KMBOTO Ha 3emJje. Poccust Mo 3amacaM BOJIbI B MUpPE CTOUT B psijie TUAepoB. B aToM
OTHOIIIEHUH HAc omnepexaeT Tonbko bpasunus. KpynHeimum xpaHuiuiieM npecHoid Boasl B Poc-
cuM BhICTymnaet o3zepo baiikan. B o3epe comepxwurcs 1/5 Bcell mpecHoii Boabl B Mupe U 3/4 Bceid
npecHoi Boxbsl Poccun. OgHAaKO MpH COBPEMEHHOM YPOBHE 3arpsi3HEHUsI ITOYBBI BO3IyXa U BOJBI.
OTH 3amachkl MOKHO paccMaTpuBaTh, KaK HEUCUEpIaeMble TOJBKO MPHU pa3paboTKe W peau3aiuu
KpPYITHOMAcCHITaOHBIX MPOTPaMM HalpaBlICHHBIX Ha BOCCTAaHOBJIEHHE MX KadecTBa. PemieHue mpak-
THUYECKUX 3a/1a4 00ECTeYeHHs SKOJIOTUYECKON Oe30MacHOCTH aKBAaTOPHIA, 3aBUCUT OT pa3padoTKu
METOJIOB OOHAPYKEHUS 3arps3HEHHS BOIBI.

CBoeBpeMeHHOE OOHapy>K€HHE UpE3BBIYAMHBIX CHUTYallMii OKa3bIBaeTCs HEOOXOAUMBIMU
Y JOCTaTOYHBIMU JUIS TIOJIHOW JIMKBHIAUMU 3arpsizHeHusi. CoBpeMeHHbIE METOJbl OOHapyKeHHs
METO/Ibl OOHApYXKEeHHUsl 3arpsi3HUTENEH B BOJIE JOBOJBHO JAOPOTOCTOSIINE, TPYAOEMKUE U TPEOYIOT
CTelMaNbHBIX TEXHUYECKUX 3HaHWK. Ho yueHble u3 amepukanckoro JlemapraMeHTa XMMHYECKOTO
WH)XMHUPUHTA U bpucToabsckoii 1abopatopun poOOTOTEXHUKH O0BIBUIM O pa3paboTKe HEJJOPOroro
npubopa (JaTyrka), KOTOPbI MOYXKHO OBLJIO OBl HCIIOJIB30BATh B Pa3BUBAIOIIMXCS CTPaHAX Ui KOH-
TpOJIsi KayecTBa MUTHEBOM BOJBI B PEKUME pealbHOIO BpeMEHHU 0e3 oporocrodiiero Jadbopatop-
HOTo 000pyI0BaHMS.

JlaTuuK, Kak U OOBIYHBIA MUKPOOHBIN TOIJIMBHBIN 3JEMEHT, COAEPKUT OAKTEPUHU, KOTOPbIE
B aHa’pOOHOI cpelle MpeoOpa3yloT XMMHUUECKYIO0 SHEPTHUIO B AneKTpudecTBo. MccnenoBatenun 00-
Hapy’KWJIH, 4TO, KOTJa OaKTEpUU BCTYMAIOT B KOHTAKT ¢ TOKCMHAMH B BOJE, BBIPAOOTKA 3JIEKTPO-
SHEPTUH YMEHBILAETCS, YTO U SBJISETCS BEPHBIM NMPU3HAKOM MTPUCYTCTBHUS 3arPsI3HSIONIMX BEIIECTB.
[Tpuyem yem OoJbllle KOHIEHTPALKsI TOKCHHOB B BOJIE, TEM MEHbIIIE JIEKTPUYECTBA BhIpadaThIBa-
10T OakTepun. M 4TO camoe TiaaBHOE, BEIPAOOTKA AJIEKTPOIHEPTUU BOCCTAHABINBACTCS, KaK TOJIBKO
YPOBEHb COJIepKaHUsl TOKCUHOB B BOJE yMeHbIIaeTcs. Takum o0pa3oM, ydeHble MOIy4aioT BO3-
MOKHOCTh KOHTPOJIMPOBATh KOHIIEHTPAIMIO 3arps3HAIOMIMX BELIECTB B BOAE B PEXKHUME BPEMEHH
6e3 HeoOXoAMMOCTH cOOpa MHOTOUYHCIEHHBIX 00pa3LOB [ IPOBEPKH B J1a00OpaToOpUu.
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BnusHue fnoxaeBbix 0CagKoB Ha pagnauMoHHbIN hOH OKPYXaroLen cpeabl

OnHOIi 13 OCHOBHBIX 3a7]a4 KOHTPOJIS 32 PaallMOHHBIM (DOHOM MpU3eMHOM aTMocdeps! (B oc-
HOBHOM, raMMa-(hoHOM) sIBIIsieTCs oOecriedeHre paaualldOHHON Oe30MacHOCTH HacelIeHUs U OKpY-
JKarolle cpesibl MOCPEACTBOM MHAMKALIMM CIY4YaeB paJMallMOHHBIX aBapUil U PAaHHETO OMOBELICHUSI.
Kontponem armocdepHsIx noseit noHmsupyromux u3nydeHuit (M) pa3HbIx BUIOB 3aHUMAIOTCS TAKKE
C LIEJIBIO U3YYEHUS] TUHAMHUKHU aTMOC(EPHBIX MPOLIECCOB U TUTOCPEPHO-aTMOCHEPHBIX CBSI3EH.

MOHMTOPHUHI MOILIHOCTHU A03bl Y-U3JIy4E€HUs MIPOU3BOJAT YK€ HE OJHO JECATHIIETUE U K Ha-
CTOAILIEMY MOMEHTY HakoIlleHa cofiuiHas 6a3a AaHHbIX Kak B Poccuu, Tak u 3a pyOexom [1-5].
[Tosydeno, uTo aTMOoc(epHbIit y-hOH HE SBISETCS MOCTOSHHON BEIMYMHOMN, a U3MEHSIETCS B 3aBU-
CUMOCTH OT Teorpauyeckoro pacroyioKeHus MecTa HaOJIt0IeHus], BEICOTHI HaJl 3eMHOM MOBEPXHO-
CTBIO, C€30Ha rojia U BpeMeHH cyToK. HexoTopeie Bapuannu y-poHa CBS3BIBAIOT C aTMOC(EPHBIM
pPazioHOM, CYTOUHON TUHAMHMKOW TeMmrepaTypbl U aTMOC(epHOil TypOYyIeHTHOCTBIO [6], 1 0OBSICHS-
10T UX CIEAYIIKM 00pa3oM. PajioH, BBIXOAAIIMI HOYBIO U3 TPYHTA OCTAETCS OKOJIO 3€MHOM IO-
BEPXHOCTH MOKa BO3JIyX XOJIOAHBIN, IPU 3TOM Y-H3JIydarollue JaouepHue npoayTsl pacnaaa (JII1P)
pazioHa yBEJIMYMBAIOT OOIIMK Y-QOH MpU3eMHON atMocdepbl. J[HeM, Moj JeHCTBHEM COJHEYHBIX
Jy4del BO3yX HarpeBaeTcs, 4YTO MPUBOJUT K CHHIKEHHIO KOHLIEHTPALUM PaJioHa Y 3€MHOM MOBEpX-
HOCTH U, COOTBETCTBEHHO, Y-(poHa.

Ocazaxu (I0K1b U CHET), KaKk OTMEUYEHO BO padoTax [3—6] UrparoT riaaBHyIO polib B BapHalUsixX
aTMocdepHOoro y-poHa U MPUBOIAT K KPATKOBPEMEHHBIM CKauyKOOOpa3HBIM yBEITUYEHUSIM (BCILIe-
CKaM) B PErUCTPUPYEMBIX XapaKTepUCTUKAX MOJs y-u3inydeHus Ha 125 % [3] u naxe no 7 pas [5].
s onucanusi 3Toro (eHoMeHa 3a pyOeKoM Jake MPUAyMald ClelualbHBbIA TepMHuH «radon
washout» (BbIMbIBaHHE pajioHa), O3HAYAONIMK BbIMbIBaHUe Y-u3nydatomux [I1P pagona u Topona
0CaJIKaMM Ha 3€MHYIO0 MOBEPXHOCTh. OJHAKO, 0’KUJAEMOW 3HAYMMOMN CBSI3U MEX]Yy MHTEHCUBHO-
CTBIO OCAJIKOB U MOILIHOCTbIO J103bI Y-U3JIy4€HHUs 10 CUX Mop He ObLIo BhIsABIEHO [3, 5]. Bonee Toro,
HU B OJIHOM U3 TUX pabOT HE MPUBEIEHO HEOCTIOPUMBIX J0Ka3aTeIbCTB BbIIBUHYTOW BEPCUHU.

Jlo cux mop HUKEM He M3ydallach peaklys MOJIEW MOHU3UPYIOIIUX U3JyYeHHUI JPYruX BUJIOB
(B u a), a Takke peaklMs Bcel CUCTEMbl «TIpyHT-aTMocdepa» Ha J0KIeBble ocaiku. Mccienopa-
HUIO 3TUX BOMPOCOB W MOCBsIlleHA HacTosulas padota. JleTtanbHO 1end, 3aJaud U METOJ0JIOTUs
W amnmnaparypa i MpoBeJeHUs HuccienoBaHuid usnoxkeHsl B [7, 8]. [lanHble 00 ocankax B3sIThI €
caiita OOO «Pacniucanue noroas» http://rpS.ru/8218/ru.

B xone uccnenoBanuii 66111 0OHApYKEHbI BCINIECKH, CHHXPOHHO MPOSBISIONIMECS B pa3iny-
HbIE€ CE30HBI TOJla B psAJiax JaHHBIX O MOTOKax - U Y-U3JIy4eHMId, U3MEPEHHBIX Ha pa3HbIX BbICOTAX
oT 10 cm u 10 25 M. Bpems cyliecTBOBaHMsI 3apErMCTPUPOBAHHBIX CUHXPOHHBIX BCIIECKOB KOJI€0-
JIETCS OT €IMHULL YaCOB JI0 MOJIYCYTOK.

Ananu3 naHHbeix 2009-2011 rr. Ha npeaMeT ciay4aeB MOSBICHUS] CHHXPOHHBIX BCIIJIECKOB Ha
BHYTPUCYTOYHOM MacIiiTabe Bapualuuid - U y-U3Ty4eHU U TUHAMUKHA METEOPOJOTMYECKUX U aK-
TUHOMETPUYECKUX BEJIMYMH, a TAK)KE aKTUBHOCTU M30TONOB pajgoHa u ux [IIP, miotHocTH noro-
KOB 0~ M -U3]Iy4eHH B TPyHTE U MPU3EMHOM aTMocdepe mokaszai, 4To OOJBIIMHCTBO BCILIECKOB,
HOSIBJIAIOIIMXCS B «TEIUIBIM» CE30H rojia, KOPPEIUpPYyOT UMEHHO ¢ NEPUOAAMM BbINAJEHUS JOXKIE-
BBIX 0CaJKOB. HekoTOpble BCIJIECKH PETMCTPUPYIOTCS B OTCYTCTBHE OCAJKOB, OJHAKO IPU ITOM
HaOJIr0/1aeTCsl pe3Koe CHUIKEHUE aTMOC(EpPHOro JAaBieHUs, JIMO0 Bo3pacTaHue TypOyJEeHTHOTo 00-
MEHa U yCUJIEHHE BEPTUKAIbHOM CKOPOCTH BETPA, HAMPABIEHHOI'O K 3€MJIE.

Wronb 2011 r. oTMeyancss MHTEHCHBHBIM BBINIAIEHUEM OCAIKOB, IHTEHCUBHOCTb KOTOPBIX JOCTH-
raysia 47 MM B HOYb Ha 13 urons. B paccmaTpuBaemblii epro/i XOpOIIO BUIHBI CHHXPOHHBIE BCIUIECKH
B aTMOC(EpHOM 0-, B- U Y-(hOHE U UX CBsI3b C MEPUOJAMH BbINAICHUSI OCAIKOB Pa3HON MHTEHCUBHOCTH.
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K coxanenuto, nqaHHele 00 ocajkax cOOUparOTCsS ¢ YAaCTOTOM BCEro 2 pasza B CYTKH, TOITOMY HEBO3-
MOYKHO NMPOAHAIM3UPOBATh BHYTPU CYTOUHBIE CBS3M BCIUIECKOB M MHTEHCUBHOCTH OCaAKOB. BuInase-
HUe 47 MM 0CaJIKOB COMPOBOXK/IATIOCH IByMS HAJIOKEHHBIMU Berieckamu B 1,5—1,8 paza u 2,1-2,4 paza
B 3aBUCHMOCTH OT BBICOTBL. J[€TEKTOpPBI Y-U3ITyueHHs], pacIIOIOKEHHBIE Ha BbICOTaX 24 M BHYTpH IO-
MEILEHHs U 25 M Ha ME30HHMHE 3/1aHus], ropa3/io ciadee 0TpearnpoBalii Ha OCa/IKK C MOBBILLIEHUEM BCETO
Ha 15-30 %. XoTs MJI0THOCTb NOTOKA B-M3IIyYeHHsl Ha TOM ke BbIcoTe (25 M) yBeaMuMUIach 10 2 pas.

[TouBeHHbIe OIS O~ M PB-U3TyUeHHIA, U3MepsieMble B CKBakMHaX Ha riyouHax 0,5 u 1 m oT-
pearupoBalii Ha OCAaJKW MHTEHCHBHOCTBbIO 47 MM aHOMAaJbHBbIM CKauKOOOPa3HbBIM IOBBIIIEHUEM.
[Ipuuem, Ha ray6une 0,5 M MOBBIIEHHE MOTOKA O-U3IYYEHHUs] HA4aJlOCh BMECTE C POCTOM aTMO-
coepubix noneid MU u HemHoro panblie, yeM Ha riayouHe 1 M. Beanuuna anomanbsHoro ckauka OA
pamona cocraBuna ~4,5 pasa, MOTOKU O- W [-u3dydeHUd Ha riyOouHe 1 M yBETMUWIUCH B ~2,5
u ~1,6 pa3, cooTBeTcTBeHHO. [10TOK a-U3nydeHus Ha riayoune 0,5 M BbIpoc B ~2,8 pas.

®dopMa U JIUTENBHOCTh aHoMasuu nojied UM B rpyHTe Ha pa3HbIX TiIyOMHAX U aTMOC(hHEpHOM
BO3/lyX€ CWIIbHO paziuyaroTcs. [1oTok a-u3myuyenust Ha riryOuHe 0,5 M BOCCTaHOBMJICS /10 CBOETO
NepBOHAYAILHOTO 3HAYEHUS yepe3 2 CyTOK, a Ha TiyOuHe 1 M, Tak e Kak U MOTOK B-U3IydyeHus,
u OA pajoHa, TOJNBKO 4epe3 5 cyTok. JIOrMYHO MpeanosiokHuTh, YTO Ha HEOOJbIIMX TTyOMHaxX
710 50 cM AJIMTENIBHOCTh aHOMAJIUHU €11le KOpOoYe.

AHanu3 BAMAHUS aTMOC(EpHBIX OCaJKOB Ha mouBeHHble noiss MM nokazan, 4to TOJBKO
0CaJIKU UHTEHCUBHOCTBIO 00jiee 20 MM MOTYT BbI3BaTh aHOMAJIbHBIN POCT MOYBEHHBIX MTOTOKOB -
U B-u3nydeHuil. 3aMeYeHO TakKe, YTO MeHee MHTeHCUBHbIe (<20 MM) OCaJKH, MOTYT UCKa)XaTb
CTaHJIApTHBIA «CYTOYHBIN XO» MOYBEHHbIX noyiel MW, oqHaKo 3aKOHOMEPHOCTEN B UX BIMSIHUU HE
OBbLIO BBISIBJICHO.
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Vacuum moulding plants as a pollution-free way of manufacture

In this article we will try to tell about a pollution-free way to molding of products — vacuum
moulding plants. This type of molding was chosen for manufacture of elements styled after the
Kulay culture. This technology is used at many enterprises, as one of the universal ways of molding
where the ultimate goal is high detalization. Vacuum moulding is a recent and prospective method
of moulding.

For a start we want to pay attention to environmental friendliness of foundry production
which is maintained by means of introduction in production of this technology. Process of vacuum
moulding is silent, and also pollution-free as during filling and initial cooling the forms are under
vacuum venting, so all gases proceeding from a form may be filtered, and workers can work in
comfortable conditions.

In this work we will describe process of technology, we will consider its advantages and
disadvantages. The method is based on evacuating in a hollow submodel plate, and subsequently
and in shape, the vacuum provides the dense fitting of a contour of model with a thermoplastic film
and keeps stability of a form when filling and cooling.

The technology of vacuum moulding plants consists in creation of a casting mold by means of
a thermoplastic film. The main characteristic of this technology is use of dry quartz sand and a thin
plastic film with a vacuum pressure from 0,3 to 0,6 bars. Process of manufacture of a model
consists of several stages. For creation of mold piece it is required to prepare a molding box, a
submodel table, models for mold pieces and check operation of a vacuum pump. Then a choke is
fixed on a submodel table which is mounted on a vacuum chamber and the model is tightly attached
to it. The cavity of a vacuum chamber is connected by thin channels with the surface of a plate and
model. The synthetic film of no more than 0,1 mm thick with an area equal to that of a model plate,
is heated to plastic condition for some time. The warmed film is imposed over model and is
connected to the chamber cavity through a pipe and then to the vacuum pump. Then the vacuum
pump evacuates air from the cavity. Therefore, because of action of a vacuum pump the film
densely adjoins to a model, which becomes similar to the desired product. A double-walled flask
equipped with a pipe to pump air through a special filter is placed on top. Metal feeding riser is
installed onto the main feeder to feed metal. Next, you need to cover the film-covered model with
chromium oxide, to avoid burning of the molding sand and wait until chromium oxide dries. The
internal cavity is filled with a special dry molding sand. Small vibration helps achieve compaction
of sand, excess material is removed and the double-walled flask is covered over with synthetic film
(no heat) required to seal the molding sand. Then, the valve of evacuating air pipe is opened,
whereby there is a vacuum in the molding sand. To remove the double-walled flask from the table
of molding the vacuum chamber is disconnected from the vacuum pump. Next, the double-walled
flask should be covered with a refractory material, leaving a hole for the flood basin. Then molten
metal is poured into the funnel gating system. After solidification of the metal you want to disable
the vacuum pump, which causes the casting with gating system to fall out of the flask. This method
of vacuum moulding can be used to cast various products [2].

The advantages of this method:

e no pattern wear
high quality molding products
high and uniform hardness of the product
ease of extraction from the mold
ability to manufacture thin-walled castings
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e long life of the mold and flask

e simplicity of the equipment used

Vacuum film moulding is very efficient in manufacture of molds to cast housings for pumps
and gears for acid and caustic service, pressurized equipment. This method is also used to produce
sealing gaskets for industrial and marine parts [3].

The process of vacuum moulding is also well suited for the production of products with a
large range of sizes, from tiny up to 10 meters. It also allows the production of castings with a
guaranteed second class precision, and casting weight is reduced by 10—15 %. The manufacture of
one batch of parts by vacuum-film method takes 1-1.5 hours.

While studying this method of casting metals we have been able to make two bronze copies of
Kulay culture artifacts.

Such products can also be produced by lost-wax method of casting. This technology allows
very precise detalization of the model. But this technology allows only one copy per model because
the model drips out during the manufacture of forms, has a relatively high cost of molding
materials, increased release of harmful chemicals in the model thermic removal stage [1, c. 49].

At the same time, vacuum moulding allows the unlimited reuse of model, is rather
inexpensive and is very eco-friendly. Environmental friendliness of this process is that substance of
process of vacuum moulding plants it use as forming material only of clean sand without binding
chemical additives, and also forms during filling and initial cooling are under vacuum venting of all
gases proceeding from a form.

Also it was possible to use injection molding. It is very precise method of molding providing
the mold pieces, in many cases which are not requiring padding machining besides it is pollution-
free method of production. But injection molding is feasible only for mass production because of
difficulties and prohibitive costs of form manufacture [1, c. 51].

Vacuum moulding may be used together with another modern technology: 3D printing. 3D
printed models are still quite expensive, but if used as a model for small scale run of vacuum
moulding formed copies it is highly feasible. Also, it allows metal copies of 3D printed models to
be produced at ease.
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More than 200 thousands km of main oil pipelines and 350 thousands km field pipelines are
used on Russian territory. These field pipelines see about 40 thousands of emergencies happening
every year, most of them involve some oil spill. Oil losses constitute 25 million ton every year.
Biota are depressed, food chains, physical, chemical and biological properties are disturbed in the
polluted soil. Spilt oil is adsorbed into the ground and stays in its top level. Volatile oil fractions
leave the soil through vaporization while heavy fractions, tars, and asphaltens are not weathered out
and slowly trickle deep down under the topsoil level and may reach ground water table. Hence there
is a demand to develop new high effective technologies of cleaning, environment recovery and
recultivation of oil-polluted lands and water bodies. [1] Scientists are continuing to develop new
methods trying to find the most feasible solution for different conditions.

In case of an oil spill toxic substances will trickle deep down the earth, potentially reaching
ground water reservoirs and polluting surface waters. They cannot accumulate because they are
reprocessed by different microorganisms in the soil. But if oil reached the ground waters or to the
open air, oil cannot be reprocessed in a natural way because number of microorganisms is not high
enough there. When soil is polluted, oil covers pieces of ground and oxygen cannot come in.
Without enough oxygen aerobic bacterial population is trigging. [2], [3]

Soil reclamation is a process to revive the soil capacity lost due to human activity. One
method of fast and effective transformation of toxic substances into non-toxic ones is biological
detoxification by microorganisms. Below we consider two such methods.

Patent by I. Arhipchenko and others [4] pertains to biotechnology and microorganisms
industry. It is linked to a new culture of microorganisms that destroy oil and petroleum products.
Rhodococcus globerulus strain H-42 was obtained from Rhodococcus globerulus strain TCH-OK
which was subjected to cosmic radiation. This newly-discovered mutant variety allows speeding up
of oil elimination. Culture liquid after the growing phase was consolidated by separation to
concentration 10°~10'° cells/ml.

For bio treatment of water surfaces the culture liquid was diluted to concentration 10° cells/ml
with freshwater and then 0,2 % of ammonium nitrate phosphate was added as a fertilizer. The
prepared solution was distributed over the soil, 10 lit/m2. In 10-15 days there is a second bio
treatment of the polluted soil. In case high level of pollution, in 10—15 days after second there is a
third bio treatment. In case of overdrying, soil is watered and pronged, if it is possible. Pilot testing
was assayed on the surface of 1-2 m2 of the extremely polluted soil, where the level of pollution
was determined.

Method of biological reclamation oil polluted soil in natural settings of high north, that is in
patent A. Ukraincev and others [5], is based upon chalking and application of mineral fertilizers.
Then the polluted areas are treated with biological preparation that destroys oil, it includes
microbial fertilizer-carrier in terms of the fermented agricultural wastes and bacterial culture,
immobilized inside the carrier. After that the plot is seeded and harrowed. Treatment by dry culture
preparation is done once in a season during warm period on the basis of 100 g of culture per meter
squared. Bacterial culture of Bacillus cereus strain 3K is used in concentration of 10'? cells/g of
carrier. The culture is scattered during seeding or before it. The harrowing depth is 5-10 cm.
Mineral fertilizer “Bamil” or “Omug” are used as microbial fertilizer-carriers. “Bamil” is produced
from dried biomass of active silt microorganisms or from pig farming waste and contains native
microorganisms: Bacillus pumilus, Bacillus sphaericus, Micrococcus hylae, Arthrobacter viscosus,
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Bacillus licheniformis. “Omug” fertilizer is produced from dried poultry excreta and also contains
native microorganisms: Clavibacter michiganese, Bacillus amyloliquefaciens, Micrococcus varians.

The comparison of these different methods of reclamation of oil polluted soils shows that the
most success variant is patent by A. Ukrancev and others [5], which use chalking and application of
mineral fertilizers. This method exploits the natural peculiarities of high north soils which is a good
factor even if it used in another region because the user may not fear sudden change of weather. In
the same time the Rhodococcus globerulus H-42 strain needes special storage conditions to keep the
strain active. That strain was obtained by selection from another strain which was subjected to
cosmic radiation and has narrow temperature window for activity, thus this method has inherent
climatic limitations.
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Traffic intensity and lead content in the soil of Abakan

Soil is the fertile surface layer of the Earth's lithosphere, which is a heterogeneous open four-
part system (solid, liquid, gaseous phase and living organisms) formed by the weathering of rocks
and activity of organisms. Soil is the uppermost part of the lithosphere and thus in general inherits
its chemical composition. About 50-60 % of the volume and up to 90-97 % of the weight of the
soil are mineral components. [1]

Soil pollution — a form of anthropogenic degradation of soil, in which the content of chemicals
in soils exposed to anthropogenic impact exceeds the natural regional background levels of their
content in the soils. High levels of contamination of a wide number of metals and metalloids (Bi, Hg,
Sb, Pb, Cu, Se, Ag, As, Mo, Sn, Cr, Zn), which need different types of production is high. [2]

Technogenic pollution of soil is generally understood as accumulation, associated with
industrial or other human activities, of a number of substances and organisms in amounts that
reduce the technological, nutritional and sanitary value of crops, degrade the quality associated with
other natural objects (surface and ground waters, atmosphere, biocenosis) and leading to the
degradation of the soil.

Rationing of chemical contamination of soils is set to the maximum permissible
concentrations (MPCs). MPCs — this is such a concentration of a chemical (in mg per kg of soil in
the plow layer), which should not cause direct or indirect negative impact on contact with the soil
environment and human health, as well as the soil's ability to cleanse itself. [3]

Lead, aldehydes, sulfur oxide are among the most dangerous substances.

Contamination of soil with metals. Heavy metal pollution — an excess accumulation of
chemical elements of ecotoxic group in the soil, typically Pb, Cu, Zn, Cd, Cr, Ni, Co, Sb, Sn, Bi,
Hg, Mo, V, Mn, Ti, W.

Heavy metal soil contamination has two major downsides. First, it causes interruptions in the
food chain from soil to plants and from plants into the body of animals and humans. Heavy metals
cause serious illnesses thus impeding growth of population by raising morbidity and reducing life
expectancy, as well as reducing the quantity and quality of crop yields and livestock production [4].

Secondly, accumulation of large quantities of heavy metals in the soil may lead to change
many of soil properties. First of all, the changes affect the biological properties of the soil: reduced
total number of microorganisms, narrowed down biota variety (species composition), changes in
main microbiological processes and falling activity of soil enzymes, etc. Strong contamination with
heavy metals leads to changes in more conservative features of the soil, such as humus status,
structure, pH and others. The result of this is partial, and in some cases, complete loss of soil
fertility. [5]

We decided to analyze soil samples and find out level of heavy metal contamination in
Abakan.

Sampling. The soil was taken at a distance of 1-2 meters from the road with a depth of 20—
25 cm. The sample mass of about 0.5 kg.

For this study 7 sampling plots were defined in different directions of the wind rose and
characterized by different level of transport intensity. The south-western direction prevails during
the year. Dangerous direction of the wind in terms of air pollution to the residential areas of the city
of Abakan are West (13 %) and Northwest (4 %). Thus, the high frequency of calms and light winds
combined with temperature inversions in winter causes the most adverse weather conditions for
dispersion of pollutants in the atmosphere of the city. Lead ion content was determined using
standard procedure (see [6]) in a chemistry lab of school no. 43 of Abakan.
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Table 1
Lead ion content and traffic intensity in Abakan, 2013

) ] ) The presence of lead ions
Ne n/m Test area Cars per 5 min | Correlation coefficient
112(3]4]5 |Average
1 Central Park 2 0,55 111121111 1,2
2 South exit from Abakan 38 0,635 213121213 2,4
3 Central Market 115 0,65 213121313 2,6
4 Central Post Office 136 0,77 31341313 3,2
5 Krylov St 100 0,51 1|1 [2]1]2 1,4
6 Druzhba Hotel 109 0,74 2131213 ]|2 2,4
7 |MPS 89 0,53 212|122 1,8
AVERAGE 0,63

The lead content is low enough so that the differences in areas quite low. Possibly, a small
score is due to the fact that use of lead ethyl as a fuel additive is prohibited in Russia since 2002,
but, nevertheless, accumulated lead was found in all the sampled areas.

Today there are more than 40 thousand cars in Abakan, so traffic is quite intense. Since the
activity of transport should influence the composition of the soil pollutants we made counts of
cars passing by at the sampling areas. Three counts were made at each location and average
number was taken.

In order to determine whether there is a relationship between the number of vehicles and ion
content in the soil, we determined the coefficient of correlation using the Microsoft Office Excel
2013.

The contents of lead ions in the soil shows strong correlation with the transport activity
(0.63), probably, most of the lead in the soil is the exhaust gas of automobiles.

Concluding, soils contain various substances and its constitution is subject to change by the
vehicle exhaust gases. Especially dangerous is the accumulation of lead ions, which are
carcinogens, their presence leads to the death of soil animals, their accumulation in plants, as well
as and the possibility of getting them into the human body. Exhaust gases influence soils in the
presence of carbonate ions, a gradual acidification leads to a loss of fertility and subdued microbial
activity due to which the soil eventually lose the ability to repair itself.
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The Environment in Russia

Abstract

Russia faces serious ecological challenges, which are having adverse effects on both the natural
environment and the health of the population. We want this speech to attract your attention to the problem of
environmental pollution because we treat those who are not indifferent.

The Consequences of Environmental Neglect

Every year in Russia, approximately 490,000 people die as a result of environmental-related
diseases. Furthermore, experts claim that about half of Russia’s 180,000 miscarriages per annum are due
to environmental causes. Russia is the only developed country where life expectancy has declined over
the past 20 years. It is significant that the average life expectancy is 3—5 years shorter in the most
environmentally-unfavorable areas of the Russian Federation compared with less polluted areas. This
trend illustrates the huge impact that ecological contamination has on life expectancy.

Air Quality

According to official figures approximately 60 million Russians live in areas of “high”
or “very high” levels of air pollution. Industrial emissions have significantly increased since 2000.
In major cities and some regions, traffic accounts for 80-90 % of air pollution.

Water Quality

The use of environmentally unfriendly technology in industry and agriculture, the dumping of
inadequately treated waste and the uncontrolled flow of such polluted waters has led to widespread
water pollution. Water quality in the majority of Russia’s water-bodies does not meet normal
regulatory requirements. Only 12—-14 % of Russia’s lakes and rivers are ecologically clean. As a
result, every other Russian drinks water that does not meet hygienic standards.

Contamination of Land and Soil

The dumping of waste and contamination of soil and vegetation is a universal phenomenon in
Russia. On average, 11 % of Russia’s residential areas are contaminated by dangerous metals. In
some administrative units, such contaminated land comprises half of the inhabited areas. A major
ecological problem remains such as the storage and reuse of solid industrial and home waste, the
amount of which is growing. There are hundreds of thousands of unsanctioned dumping sites,
which have a negative impact both on air quality and the quality of groundwater.

Radiation and Chemical Contamination

Many areas in the particular Novosibirsk, Tomsk remain contaminated by radioactive fallout
from the production and testing of nuclear weapons. Dozens of radioisotope thermoelectric
generators, which were used in the 1990’s at meteorological stations and lighthouses, have been
abandoned or lost and are now the source of dangerous radioactive contamination.

Public Health and the Environment

The poor condition of the atmosphere, water and soil in Russia influences our health.
Environmental pollution is an important factor in the high mortality rate in Russia. Illnesses related
to poor environmental conditions touch the majority of the Russian population. A lot of people die
due to environmental causes which can be preventabled.
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Conclusion

During the analysis of the environmental situation and the survey among students, we found
what types are the most common contaminants and their impact on the environment, as it turned out
that the majority of respondents do not want to interfere, and it is very upsetting, because we have
to take care of the nature of the place where we live, even making a small contribution to the
preservation of the environment.

Literature

1. http://www.eco-oo0s.ru/biblio/sborniki-nauchnyh-trudov/ekologicheski-ustoichivoe-
razvitie-racionalnoe-ispolzovanie-prirodnyh-resursov/02/

2. http://www.novrosen.ru/Russia/nature/condition.htm

3. http://www.ecosystema.ru/07referats/zagr.htm

4. http://www.moreprom.ru/article.php?id=55

Scientific supervisor: M.A. Yuzhakova, Senior teacher, TPU (Tomsk polytechnic university), Russia

78



Li Haoliang

National research

Tomsk Polytechnic University
Tomsk, Russia

Measuring impurity of water by ultrasound and water treatment

Abstract

The aim of this paper is to demonstrate the idea of a system to measure the quality of water and treat
water. The impurities of water can be divided into two parts, solvable and insolvable generally. The devices
of measuring the impurity solvable and insolvable using different characteristics of acoustic wave,
propagating velocity in water and reflection of ultrasound, will be introduced respectively in this paper. Also
the device of treating water by pulsed discharge as the feedback of the system will be illustrated.

1. Introduction

1.1 Measuring impurity of water by ultrasound

1.1.1 Propagation of ultrasound in the water

Space filled with the substance, which extends the acoustic wave is called the acoustic field.
The acoustic field is characterized by alternating sound pressure at each point and the intensity of
the propagating wave.

P=pcVm, (1)
I=W/st, (2)

Where pc — acoustic impedance (c — speed, p — density),
Vm — vibration velocity (velocity movement of the particles around the equilibrium position),
S — area through which the ultrasonic wave passes
t — time,
W — radiation power
1.1.2 Ultrasonic attenuation

Attenuation is defined as the total loss of ultrasonic energy that passes through a medium.
Absorption, scattering, reflection and refraction are phenomena that contribute all to that loss [2].

A(z) =Ape “, 3)

where A is the attenuated amplitude of the ultrasonic beam, A0 is the initial amplitude of the
beam at distance 0, z is the distance (thickness of the sample) and a is the amplitude attenuation
coefficient. The accepted value of the amplitude attenuation coefficient of ultrasound in pure water
is 0.002 dB/cm/MHz.

1.1.3 Reflection of ultrasound

In order to determine the reflection coefficient R, which determines the proportion of the
wave is being reflected, the acoustic impedance is needed and is define as

Z=pc (4)

where c is the speed of sound and p is the density of the medium.
For fluids only, the sound reflection coefficient is defined in terms of the incidence angle and
the characteristic impedance of the two media as
2—2—\/1—[n—1]tan291

— z1
R=2Z —,
Hh/l—[n—l]tan 01

(5)
Cc2.2
where n= (H) .
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1.2 Treating water by pulsed streamer discharge

1.2.1 What is electrical discharge

An electrical discharge is the passage of electrical current through a material which normally
does not conduct electricity. When a sufficiently high potential difference is applied between two
electrodes placed in a dielectric medium, the latter will break down into positive ions and electrons
giving rise to a discharge.

1.2.2 Pulsed discharge technique

Wastewater treatment using electrical discharge plasma generating by the pulsed power
technology in water has been developed to improve that issue as an advanced water treatment
technique [4]. In gas phase, this reaction was occurred during discharge [6]

0+02+M—03+M (6)

In water these active species were generated during discharge via reactions (7), (8) and (9).
Because air was use as carrier gas O and e could reach the water and promote chemical reactions.

O- +H20 — - OH+ OH (7)
e —+H20 — - OH+ Ht e — (8)
OH+ OH — H202 (9)

2. Overview of the system of measuring and treating water

The system consisting of link of measuring insolvable impurities, measuring solvable
impurities and treating water as feedback is illustrated as fig. 2.1.

1 > 2 .
%

5 <

Fig. 2.1. The system of measuring and treating water.
Where 1 — the device measuring insolvable impurities; 2 — the device measuring solvable impurities;
3 — comparer; 4 — pure water, 5 — water treatment; 6 — water tank; 7 — buffer

3. Method

3.1 The device for measuring the insolvable impurities in water

The focusing method is shown as fig. 3.1. The next step shown as fig. 3.2 is the statistical
processing of the data. To obtain a tomographic image.

Information matrix Ay
i~ emitter
j = receiver

#

impurity 4
impurity 1 =
= impurity 3
impurity 2

==

—==impurity 6

impurity 5

Fig. 3.1. The focusing method Fig. 3.2. The tomographic image
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3.2 The device for measuring the solvable impurities of water

TS T i
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1
:

i

Fig. 3.3. the ultrasonic liquid level indicator circuit

4. Conclusion

Nowadays water pollution has become more and more serious. People have strong desire to
using clean water. The water treatment system I designed can be easily built and placed. The system
using the characteristics of ultrasound to test the impurities of water and the technique of pulsed
discharge to teat water. The finally produced water would be very clean and tasty.
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X-ray micro tomography of a nano-satellite

Abstract

X-ray computed tomography (CT) is being increasingly used in industry for dimensional quality
control purposes. This method is applies to study the internal structure of the object and to find defects
noninvasively [3, p. 495]. For this purpose, the high energy computed tomography scanner was developed at
Tomsk Polytechnic University. The voltage of the system X-ray tube is 20450 kV and the focal spot
is 0.4 or 1 mm in size. The x-ray micro tomography of a nano-satellite (CubeSat) is described in this paper.

Key words: computed tomography, CT-scanner, x-rays, nano-satellite, non-destructive testing

Introduction

The design and implementation of pico and nano-satellites is a new stage in the development
of space technology. Ultra-small Cubesat is one of the promising areas of engineering and
technology in the aerospace industry. Satellites are being constantly advanced and as a result
become a unique tool for scientific, educational and technological experiments in space.

Consequently, there is a need for non-destructive testing of nano-satellites. As a testing
method was chosen X-ray microtomography due to its advantages. The paper focuses on the
possibility of using X-ray microtomography to visualize internal defects nanosatellite.

Sample and method

The sample investigated in this research is a nano-satellite assembled by Astronomicon
Laboratory (Moscow, Russian Federation). The nano-satellite is a cube with sides of 100 x 100 x
100 mm made of aluminum alloy. The module weight is 1 kg, the payload weight is 10-70 % of its
the total weight, and resistance to overloads is up to 6 g. the The Cubesat made of different
materials: the structure (chassis, cover plate and base plate) and machined components (e.g. the feet,
spacers and Mid-plane Standoffs) are made from aluminum; all captive and loose fasteners and the
Remove-before-Flight Pin are made from stainless steel; the male/female threaded standoffs
supplied for development and prototyping are made from plated brass; printed circuit boards
(PCBs) are double- or multilayer designs using a composite material composed of
woven fiberglass cloth with an epoxy resin material. The physical configuration is shown in fig. 1.

Fig. 1. Nano-satellite equipped with solar panels
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Experimental set-up

The experiment has been carried out in TPU with the high energy CT scanner. This CT
scanner uses cone beam geometry and is equipped with tungsten target X-ray tube and TFT detector
with Csl scintillator [2, p.243]. The parameters of the object scanning as follows: X-ray tube
voltage is 300 kV, source current is 2.15 mA, data collection takes 45 minutes, and the resolution
of the system is 100 pm. To reduce artifacts, a 0.5 mm copper filter was used. In total, 900 shadow
projections were acquired to achieve voxel size of 200 pm [1, p. 379].

Results

According to the difference between the materials’ density, the 3D micro tomography of the
Cubesat is visualized using the special software for image processing and analyzing. Transfer
functions make volume data visible by mapping data values to optical properties (fig. 2) [4].

Fig. 2. X-ray micro tomography of a nano satellite:
a is a colored full volume; b is a color transfer function

The internal components of the satellite as cover plate, the feet, spacers, printed circuit boards
are segmented from the full volume [5]. The components are illustrated in fig. 3.
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Fig. 3. X-ray micro tomography of the nano satellite:
a is a segmented inner structure, b is a color transfer function

Summary

Industrial computed tomography is under development. This paper demonstrates the
importance of x-ray microtomography for non-destructive testing of the nano-satellite. The results
of this work prove the reliability of the developed computed tomography scanner.
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The algorithm for predicting reservoir properties of rocks based
on the mutual phase spectrum of reflected seismic waves

Nowadays, a number of methods for predicting the geological section have been created.
There are soft-ware systems for processing and interpretation of seismic data, which widely use
dynamic parameters of waves bound with the amplitude and the energy of reflections. The phase
characteristics of reflections are used to a lesser extent [2].

Thus, there is an increased relevance for searching new ways to analyze seismic records in
order to ex-tend the number of informative parameters. Among such parameters there is the mutual
phase spectrum (MPS) of reflected waves.

The law of signal phase spectrum change contains information allowing the most reliable
detection of signals against intense noise and assessment of their kinematic parameters. The MPS of
reflections carries information about acoustic properties, heterogeneity of absorption and dispersion
of geological environments [1].

The purpose of this work is the description of algorithm for predicting properties of
geological section basing on the MPS of reflected waves. To achieve this goal the following
objectives should be accomplished:

1. In order to isolate the information properties of MPS of reflected seismic waves a model
of layered absorbing media should be considered.

The algorithm for predicting geological section properties basing on the MPS of reflected
waves should be described.

S, (1) S, (1) S,
V S, (1) So(®) ki, ()
ki / : ] ) 4 Sz )
\ ! I EJ?—b
k:f\ J"]: / r:] ?’12 (f)
III H () [ by () H o () B 52
a b

Fig. 1. The model of plane-parallel layered absorbing formation

Where Sy(t) — the initial seismic signal; Si(t), Sa(t) — signals reflected from top and bottom of
the observed formation II; k;»(f) and kp3(f) — the reflection coefficients from top and bottom of layer
IT; r12(f) and ry1(f) — the refraction coefficients on the top of layer II; H(f) — frequency characteristic
of the absorbing layer.

Let’s consider the model of layered absorbing formations. The construction of such a model
with horizontal interfacial boundaries represents the whole thing in the form of a linear system,
which introduces some changes in the oscillation [3]. The example of a simple model of a plane-
parallel layered absorbing formation (fig. 1, @) shows the essence of the approach (fig. 1, b).

The spectra of the waves reflected from the top and bottom of the layer II:

S1(f) = k12 () So(f) = |S1(f)]- e/ N) (1)
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where ¢(f)= Pky, (f)+@o(f) defines the phase spectrum of the reflected wave S;(f), which

depends on the argument of the reflection coefficient @k(f), and the initial phase of the incident
wave @o(f).

Sy(f) =120 -H(f) kay3(f) -1 () So(f) = [S2(f)|- e/ 2) )

where (oz(f):(orlz(f)+goHs(f)+¢)k23(f)+(0,21(f)+go0(f) defines the phase spectrum of the

reflected wave Si(f), which depends on the arguments of the coefficients refraction ¢.(f) and
reflection @k(f), as well as the phase-frequency characteristics of the system ¢p(f), and the initial
phase of the incident wave @o(f).

An important factor used for the prediction of reservoir rock properties is the absorption. In
absorbent environments there is velocity dispersion. Absorbing and dispersive properties of layered
media can be measured by the MPS of a wave. Assuming that the processes S;(f) and Sy(f) are
deterministic, then the mutual spectral density is:

012(/) =81 (f)-S2(f) =|012(f)]- e/ 712 3)

where S;(f) and S,(f) complex spectra of the reflected waves S;(t) and Sy(t), |Q12(f)| — mutual energy
spectrum, @12(f) = @2(f) — @1(f) — is the mutual phase spectrum.
Substituting the values of (1) and (2), it is possible to obtain:

O12(f) = ISo(f)I2 k2 () ka3 () H(F) 1o () 11 (f) “4)
P12() = Pp,, (1) =04, () + 0, () + o () +9,,, () ()

From the expressions (4) and (5) it is possible to deduce that the absorbing and dispersive properties
of the environment II appear in the MPS of a wave. It should also be noted that distortion doesn’t
affect the evaluation of absorption and dispersion of the observed formation, calculated

through the MPS of waves. Therefore, the spectral characteristics of the mutual reflection of
the observed formation provide more reliable and stable estimates.

To assess the information content of MPS the following parameters can be introduced [2]:

1. Mean value of MPS:

E(f)=%z¢12(fz‘)
i=1

2. The central point of the 2" order for the MPS:
2 1 < — )2
op=——=2(212(/D-012())

n-15

3. The average value of the phase delay:
— 1
T¢) = ; gf(p (fz )
1=

where 7,(f;) = (0122—(;’) — mutual phase delay at the i-th frequency.
72' .

1
4. The central point of the 2" order for mutual phase delay:

1 < — )2
7 =i 27D =)

Thus, the parameters (1-4) may be used as informative while studying reservoir rock
properties using the MPS of reflected waves.
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Currently, the proposed algorithm is implemented on a computer and the research of its
effectiveness is carried out on the model of layered absorbing environments.
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Hardware and software
for monitoring heart in portable electrocardiograph

Portable electrocardiograph is intended for individual usage by human to reveal and follow
heart diseases. This kind of heart monitoring is necessary for people who work in harsh conditions
and are exposed to various negative factors. Usage of the device will help to detect the heart
diseases at early stage.

One of the features, implemented in the device, is the possibility of registration of the
electrocardiogram on the fingers of the patient. The ability to connect chest data transmitters is
implemented for more detailed checkup in the device. It will allow to make reading the
electrocardiography (ECG) in other projections.

The special feature of the device is a use of analog-to-digital converter (ADC) of high
resolution (sigma-delta 24-bit ADC), that gave possibility to use digital filters instead of analog
ones. Such design of the device was possible by using new components. List of the main elements,
used in the device, is described in table 1.

Table 1
List of elements with the interface interaction
Element name Interface of interaction

ADS1292 SPI

LCD Screen SPI

SD Card SDIO
Keyboard GPIO
STM32F152 SWD

Compute core of the device is the 7th family ARM-controller with built-in DSP and FPU
functions hardware. It’s power is sufficient for all mathematical calculations of digital filters and for
the activity of real-time system, which performs necessary functions and operations. The remaining
structural elements are standard for devices, which interact with human and a computer.

An embedded software deserves special attention. The development carried out in a
framework named CooCox ColDE, which is intended for software development of microcontrollers
of an ARM architecture. GCC compiler was used to compile the source code, it’s included in the
GNU Tools for ARM-embedded processors. These tools are free and they have a very good
support. The debug board STM32F4Discovery is used for debugging.

The software is built on the basis of real-time system named FreeRTOS v4.7.2 [1]. By using
of the real-time system it was able to reduce development time by creating relevant tasks. [2]. There
is a special set of API functions to control the task. Description of these functions can be found on
the FreeRTOS official website [3].

Besides using of the real-time system and creating its objectives, it’s required to create of
sub-functions of conversion from the ADC 24 — bit data format to 32 — bit format of the
microcontroller for the device’ work organization. This operation is necessary for the correct
work of the microcontroller with negative values obtained from the ADC. Among the required
functions for the work of the device there is a builder function of graphs. The function gathers
four values, completes the required values between the received values and sends the entire array
on the display by SPI interface. Similar organization is necessary because of the hardware
requirements of the display. Besides the above-described features it may be noted that the data are
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sent to the memory card with a frequency of 500 SPS, but the data, which are sent to the display,
have frequency of 125 SPS. This change of the sampling frequency was necessary to fit for about
two seconds of time on the display.

It is also necessary to note that there are two IIR digital filter used for correct displaying of
the ECG. High-pass filter with a cutoff frequency of 1 Hz removes baseline drift, which can be
about 300 mV, according to it, ECG graph does not go beyond the borders of the display. Low-pass
filter with a cutoff frequency of 45 Hz is meant for filtering power-supply noise and other high-
frequency noises that greatly distort the ECG graph on the display. The infinite impulse response
(ITR) filters were used due to they have greater signal attenuation at a intended frequency under the
small order of the filter in comparison with finite impulse response (FIR) filters.

As a result of all the above-described developments there is a graph of the data, imported
from the Secure Digital (SD) card, built with the help of a software package MatLab (fig. 1).
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Fig. 1. The patient's ECG Ne 1

Fig. 1 shows the electrocardiogram read out the fingers of the patient. It is possible to carry
out simple methods of analysis of the heart conditions in the form of registration of various
arrhythmias with the help of obtained data.
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Using of augmented reality for environmental monitoring

Many cutting-edge researches are focused on the development of environmental technologies
and the search for alternative, environment-friendly energy resources. The humanity diligently
monitors the environmental condition of the planet from satellites, using advanced technology of
environmental monitoring, measures the amount of harmful emissions from factories, and monitors
the purity of the oceans. There are several methods of environmental monitoring: remote, physic-
chemical and geographical. All these methods use ecomonitoring data methods of computational
and mathematical biology (including mathematical modeling) and a wide range of information
technologies for the data processing. Modern monitoring tools allow collecting large amounts of
data. Then there arises a new problem. How can we visualize these data to timely identify
dangerous trends and unexpected changes? How can we avoid information overload while not
limiting access to all the data? In other words there is the problem of data visualization. With the
current pace of development of information technologies there are several options for the
development of methods of processing the monitoring data [2].

Firstly, there is a technology of virtual reality. Virtual reality create by technical means a
world, in which a person feels close to how they feel in the real world. The degree of the freedom of
behavior and perception of a human in virtual reality is called the degree of immersion [4].
Technical means to achieve this technology are the virtual reality helmets, special screens, system
for tracking movements of body, head, eyes, virtual reality gloves, 3D controllers, etc. Such devices
can also be used in augmented reality technology, which in our day, along with the technology of
virtual reality, exists and is actively developed.

Augmented reality is an environment with direct or indirect addition of digital data to the
image of the real world in real time with the help of computing devices — tablet PCs, smart phones
and innovative gadgets and specialized software. Despite the name, this technology is able not only
to complement the surrounding world objects in the virtual world but to remove some objects from
it as well. In other words, possibilities of augmented reality technologies are limited only by the
capabilities of the respective devices and software. However, today all or almost all decisions based
on augmented reality have exclusively the functionality in its name, that is, adding data [4].

Augmented reality is already being successfully used in military applications, entertainment
and education (see overview of educational applications in [3]). Advanced development of
augmented reality technology can be applied successfully to environmental monitoring. It just need
to adapt existing models of monitoring for this technology.

Gadgets that use augmented reality technology contain a software which can support a variety
of applications. An example of such a gadget is Hololens augmented reality glasses, based on the
Windows 10 operating system [1]. In this case, we consider the use of augmented reality glasses
and the ability to use them to simulate a model of ecological conditions of the environment. The
solution of this problem would be creation of special applications, which parameters would include
the opportunity to visualize points environmental pollution, indicate the components that make up
the pollution and their percentage with different colors on the glasses' screen. Such devices can be
used not only with visual interface, but also with gestures and voice commands. With their help, it
will be possible to zoom in the object or area of pollution to see more detail and more detailed data.
Or vice versa, zoom out the object to assess the extent of contamination. It is also advisable to
supply the application with function of prediction, so that you can clearly see the dynamics of
pollution at specific emissions, access on-line databases of maximum permissible emissions and
maximum allowable concentrations, geo-location and wind rose data. Already existing
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developments in eco-analysis of data would simplify this task. Using available hardware for
augmented reality and adapting them to display the collected environmental data we would get
accessible and fast way to monitor without the need to build additional devices and equipment.

Advantages of this technology are compactness, visibility, advanced functionality (you can
clearly see the sources of pollution and the relationship between them, which may not be obvious in
the tabular data analysis), if you turn up the zoom function, you can get more accurate readings. The
disadvantage is cost of equipment which is still high.

In the future the technologies of virtual and augmented reality will help people organize and
visualize the collected data on the ecological state of the environment and allow to model the «what
if» scenarios and to simulate results in such visual form that will facilitate quick and correct
decisions.
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Effect of Rayleigh- Lumb Wave on AA2024 During the Static - Tensile test

Abstract: In the paper the results of ultrasonic technique utilizing Lamb waves for analysis of
AA2024T3 specimen during tensile testing are presented. The three PZTs used as an actuator and two
sensors were glued on the specimen surface using epoxy adhesive. Two frequencies of testing signals (50
kHz and 335 kHz) were used. The set of static tensile tests were performed. The recorded signals were
processed to calculate the informative parameters to evaluate the changes of the stress-strain state of the
specimen and its microstructure.

Key words: SHM, Ultrasonic testing, Rayleigh- Lumb Wave,

Introductions

Non-destructive testing played very important role in for industrial products. There are a lot of
NDT methods based on flow detection and inspection of the part or equipment. To control the
quality of the part, products & predilections for estimated life of component, now days NDT people
are involving to development of Structural Health Monitoring (SHM) systems (1) to implement new
structural change,

The SHM can be used to expand the inspection intervals if the system doesn’t register the
significant changes exceeding the defined threshold. There are different SHM principles proposed
by different research groups, e.g. the strain sensing using optical fiber [2]. The obtained value is
compared with the baseline of non-damaged structure thus revealing the damage. These systems
should register the data during whole operation time (e.g. during aircraft take-off, flight, landing
and taxiing). Another SHM approach [3] utilizes the network of ultrasonic transducers embedded in
the structure being applied for direct detection of discrete damage (BVIDs and delaminating for
CFRP, cracks in metal alloys, etc.). The online monitoring for such systems in unnecessary,
moreover it can be distorted due to noise and vibration, so the initial data is obtained after defined
lifetime intervals. These systems [4] are used for operational load monitoring and can expand the
inspection periods. There are a lot of papers dealing with the research of ultrasonic systems utilizing
Lamb wave principle and algorithms for damage detection. However in most of them the PZTs
without substrate are used. Such PZTs will be inappropriate for cyclic loading during operation due
to brittleness of piezoceramic. The aim of the present work is to assess the applicability of PZTs
with steel substrate for fatigue evaluation. The experimental results of ultrasonic evaluation using
Lamb waves of AA2024T3 specimens tested with static tension are presented in the paper.

Procedure:The investigation of proposed ultrasonic technique was performed during static
uniaxial tensile testing of the AA2024T3 specimens. The drawing of the dogbone-shaped specimen
used for testing is presented in fig. 1. The static tensile testing was carried out using
electromechanical machine Instron 5582 with the load rate of 0.3 mm/min. The piezoelectric
transducers used as actuators and receivers are piezoceramic discs with diameter of 9 mm and

thickness of 0.19 mm on steel substrate 115
AWI1E12G-190EFL1Z by B 57 I

Audio well Corp. The PZTs were = =i
glued on the specimen’s surface using 3M [ "7 | ln!
Scotch-Weld DP490 epoxy adhesive (the | .- .~ | ™™,
tests were carried out after full 45
polymerization of the adhesive during 7 T prT 3(5;;.59,- ) PZT 1 (actuator)
days). The 1st PZT was used as an actuator; o PZT 2 (sensor)
the 2nd (to characterize the changes outside 1

the highly stressed gage length of the 0
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specimen) and the 3rd (to evaluate the changes in the gage length) were used as receivers. The
ultrasonic signals were generated using arbitrary waveform generator AWG-4105 with the
amplitude of 10 V and the frequency in the range from 10 to 500 kHz. The 5-cycle sine modulated
by Hanning-window was used as a testing signal (fig. 2). The signals were recorded using USB
oscilloscope Handyscope HS4 with the sampling rate of 5 MHz and 12 bit resolution. To increase
the S/N ratio the averaging of 100 recorded signals was performed. The signal recorded straightly
from the generator by the 3rd channel of HS4 was used as the timing reference. The registered
signals were processed using band-pass 10-800 kHz filtering. The signal acquisition from sensor
PZTs was triggered by the reference signal. The recorded acoustic signals were processes to
calculate two parameters in order to characterize fatigue state on different specimen lifetime:
maximum envelope and variance of two envelopes difference (or second central moment). The
calculation of the maximum envelope of received ultrasonic signal was carried out using Hilbert
transform procedure in the frequency domain [5]. The signal amplitude is calculated as the
maximum its envelope — MaxEnv or Amplitude. There are two experiments performed for the
uniaxial static tension. In the first the step mode loading was used and the signals were recorded
when the specimen was fixed in grips but the load was withdrawn. Thus the influence of the
adhesive layer deformation and residual strain of the specimen were assessed using ultrasonic
evaluation. In the second the static uniaxial tensile loading was applied continuously with the stops
in defined points for data acquisition (the
specimen was fixed in grips and 0a e qop| |OUKE0SME0Y)
subjected to tensile load). So the ’ —— 153
dependence of the recoded signal
amplitude on the stress-strain state was

(60 kHz, 0,23488 V)

. . . . > 0.3
investigated. The main goal of the static g
. . . ie] (335 kHz, 0,16753 V)
tests is to investigate the response of the 2
actuator-receiver pairs during loading £o2- (30 kHz, 0,07484 V)
<

and to ensure the possibility of PZTs and
epoxy adhesive application for further
fatigue evaluation of the AA2024T3 0,14
specimens

Results & Analysis: The choice of
the frequency for ultrasonic tests was T ™ s s
based on the results of preliminary study Frequency, kHz
of the response of the actuator-sensor
pairs glued on the specimen’s surface in the range from 10 to 400 kHz. The signal registration was
performed with the frequency step of 1 kHz, the sensed signal amplitude was calculated and thus
the two graphs were obtained (fig. 2). They represent the signal sensed by the 2nd and the 3rd
PZTs. First of all, this dependence was plotted to characterize the amplitude-frequency response of
the PZTs used in the investigation. It is easily seen that the curves are similar to each other with
respect to the decrease of the amplitude due to attenuation of the signal propagated through the gage
length

This work deals with the investigation of the possibility of ultrasonic technique to characterize
the changes of the specimen dimensions due to the deformation as well as microstructure changes
of the material in the highly stressed gage length. Thus the frequency was chosen from the second
curve (1—3): for the static testing the values of frequency corresponding to the peaks of 50
and 335 kHz were used.

Discussion & Conclusions: This work deals with the investigation of the possibility
of ultrasonic technique to characterize the changes of the specimen dimensions due to the
deformation as well as microstructure changes of the material in the highly stressed gage length.
Thus the frequency was chosen from the second curve (1—3): for the static testing the values of
frequency corresponding to the peaks of 50 and 335 kHz were used.,

93



References

1. P.J. Schubel, R.J. Crossley, E.K.G. Boateng, J.R. Hutchinson Review of structural health
and cure monitoring techniques for large wind turbine blades / Renew Energ 51 (2013) 113—-123.

2. S Minakuchi, Y Okabe, T Mizutani and N Takeda Barely visible impact damage
detection for composite sandwich structures by optical-fiber-based distributed strain measurement //
Smart Mater. Struct. 18 (2009) — 9 p.

3. Qiu Lei, Yuan Shenfang, Wang Qiang, Sun Yajie, Yang Weiwei Design and Experiment
of PZT Network-based Structural Health // Chinese J Aeronautics 22 (2009) 505-512.

4. Pengfei Wang, Toshiyuki Takagi, Takanori Takeno, Hiroyuki Miki Early fatigue damage
detecting sensors — A review and prospects// Sensors and Actuators, 2013, V. 198, P. 46-60.

5. Hahn, S.L. Hilbert Transforms in Signal Processing (1996), Artech House, Norwood,
USA.

6. Investigation of Lamb wave based ultrasonic techniquefor AA2024 evaluation at static
tensile loading. By Byakov A.V, Eremin A.V.1, Shah R.T., Burkov M.V, Lyubutin P.S. and
Panin S.V, (Under the publications in Scopus)

94



Pasgen 3
[pobnembI U nepcneKkTUBLI
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B.B. Bonoapenko

Xapvroeckuii HayuonanvHulil
asmMoMoOUIbLHO-00POIICHBII YHUBEPCUMEM
2. Xapwvkos, Ykpauna

Ponb 1 mecto negarornyecknx ycnosun opMupoBaHms
KOHKYPEHTOCNOCOOHOro MHXeHepa-neparora

DPGheKTUBHOCTH COBPEMEHHOTO MHXEHEPHO-TIEArOrMYeCKOT0 00pa30BaHus CETOIHS YKe HE
MOXET 3aBHCETh TOJBKO OT Habopa NMpodeccuoHaNbHBIX KOMIETEHIMH, HEOOX0AUMBIX JJIsl epesa-
Y TEXHUYECKUX 3HAHUH OyIylIMM MPpOM3BOACTBEHHUKaM. KakuM Obl MaKCMMalbHO HEOOXOAUMBIM
HU ObLJ JTaHHBII HAOOp, OH HE MOXKET ObITh JOCTATOYHBIM U HEM3MEHHBIM, NTOCKOJIbKY KOHKYPEH-
1S U YCJIOBUSI COBPEMEHHOI'O PhIHKA TPYJa MPETEPHEeBAIOT IOCTOSIHHBIE U3MEHEHUS: 4acTh CHELH-
aJIbHBIX 3HAHWH ycTapeBaeT, YacTh OTMHUPACT M3-3a MU3MEHEHUs] TEXHOJIOTMYECKHX COCTaBIISIOLIMX
IPOU3BOJICTBEHHBIX MTPOLIECCOB U MOCTOSHHOIO OOHOBJIEHUS! HOMEHKJIATYPbl KOHEUHOTO MPOJYKTA.
B cBsi3u ¢ 3TUM 00BbeM 3HaHUM, HEOOXOAUMBIA COBPEMEHHOMY MHXXEHepy-lenarory s oymyuien
YCHEWHON MpopecCUOHaIbHON N1EATENbHOCTH, JIaBUHOOOPAa3HO YBEIMYMBAETCS, B TO BpEMs Kak
CPOKH 00yY€HUs! B YHUBEPCUTETE SABISIOTCSA (PUKCUPOBAHHBIMU BPEMEHHBIMU PaMKaMHU.

Eume oaHOW OTIMYMTENbHOW OCOOEHHOCTBHIO MOJATOTOBKM OyAyIIMX HMHYKEHEPOB-IIEAaroron
SBJISIETCS TO, YTO OHU SIBJISIFOTCS HOCUTEISIMU MOJAM(PYHKLIMOHANBHBIX 3HAHUH, BeJlb KpoMe cyry0o
TEXHUYECKOM MOJATrOTOBKH, OHU JIOJKHBI B COBEPILEHCTBE BJIa/€Th 3HAHUSMHU, YMEHUSAMU U HaBbI-
KaMU [ejjarora, a 3To y>ke ryMaHuTapHasi cocTasistomas. biarogaps naHHON 0coOeHHOCTH yued-
HOTO Mpoliecca, OTPOMHOE 3HaU€HHE MPUOOPETAET aKILEHTyalusl Ha JIMYHOCTHBIX KaueCTBaX KOHKY-
PEHTOCIIOCOOHOI0 Ha PhIHKE TpyJa MHXKEHEepa-Iearora.

JlocTuxkeHune pe3yabTaToB, KOTOpbIe Obl COOTBETCTBOBAIM BCEM TpeOOBAaHUSIM BPEMEHHM, Ce-
TOJIHSl YK€ HEBO3MOXKHO 0€3 ONTUMM3alMK BCero y4eOHOro npouecca o HanpaBiIeHUIO MOAT0TOB-
ku «IIpodeccuonanbHoe oOpa3oBaHue», 0€3 MEpEeHECEHUs] aKLIEHTOB C MOJArOTOBKM KJIACCHBIX, HO
y3KO OpPMEHTHPOBAHHBIX CHELMAIMCTOB, HA MOJArOTOBKY LI€JOCTHO pa3BUTON JMYHOCTU. Peub naer
0 TMOATOTOBKE MPO(PECCUOHAIIOB C THOKUM MBIIUICHHEM, O0Ied WHXKEHEPHOU M TeAaroruuyeckoi
KYJIbTYpO, KPEaTUBHO MBICISIIMX U CLIOCOOHBIX YCHEIIHO pelaTh Kak TEXHUYECKUE, TaK U IICHXO0-
Joro-neaarornyeckue npogpeccuoHaIbHble 3aJauH.

HMeHHO Takue BBICOKHE TpeOOBaHMs K JIMYHOCTU MHKEHEPOB-NIEIaroroB, KOTOPbIX TOTOBST B
BBICIIMX TEXHUYECKHX YUYEOHBIX 3aBEICHUSAX YKpauHbl, TPEOYIOT MOCTOSTHHOTO MOUCKA U BHEJIPEHUS
B IIeJIarOrMYECKYI0 MPAKTUKY WHHOBALIMOHHBIX TEXHOJOIMH U U3MEHEHUH B CTpaTerMy UX MOJrOTOB-
Ku. Bce BHMMaHKE COBpEMEHHBIX MEAaroroB (Kak TEOPETUKOB, TaK U MPAKTUKOB) KOTOpbIE padoTatoT
Ha/Jl pellieHUeM HaCYLIHbIX MPOoOJIeM BbICLIeH TEXHUYECKOM IKOJIbI YKpauHbl, HAlpaBJIE€HO Ha MOJro-
TOBKY CHELIMATINCTOB, CIIOCOOHBIX TBOPUYECKH PEATM30BATH CBOU MPO(PECCUOHATIBHBIE YMEHHUS.

AKCHOMAaTUYHBIM B MEJAroruke sBISETCs MOJIOKEHUE O TOM, YTO 3(PPEKTUBHOCTH J1H000ro
Nearorn4eckoro Mmpouecca B 3HAUUTENbHON CTENEHU 3aBUCUT OT YCJIOBUM, B KOTOPBIX OH OCYIIIE-
cTBIIsieTCs. VIMEHHO MOATOMY B COBPEMEHHBIX HAy4YHO-NEJAarorn4eckux HCCleOBaHUX, MOCBS-
IIEHHBIX BOIIPOCaM MOATOTOBKHM MHKEHEPOB-NIEAAroroB, Takoe O0NbllIoe BHUMAaHUE YeNsieTcs U3y-
YEHHI0 U 0OOCHOBAHUIO MEJarorn4eckux yCiaoBUil.

HecMoTpst Ha akTyanbHOCTh MPOOJIEMBI 10 CUX MOP OKOHYATEJIbHO HE ONPEJEIEHO MECTO Ie-
JIarorMYeCcKrX yCJIOBUH B caMOW cUCTeMe MOATrOTOBKU MHKEHEPOB-IEearoroB, MOCKOIbKY JHUCKYC-
CHUOHHBIM OCTaeTCsl BOIPOC MO MOBOJY TOr0, KaKMe 3HaHMs JOJDKHBI MPEBaIUPOBATh: Me1aroruye-
CKHE, TEXHUYECKHUE WIIM OHU JIOJKHBI ObITh MAPUTETHBIMHU.

[Toka3zarenaeM roTOBHOCTH K MPOGECCHOHATBHON NeSITeTbHOCTH SIBIISIETCS POoQeccuoHaIbHas
KOMIIETEHTHOCTh MH)KEHepa-leJarora, UHTerpaTUBHAs XapaKTePUCTUKA €ro JEJIOBbIX U JIMYHOCT-
HBIX Ka4yecTB, KOTOPbIE OTPAXKatOT HE TOJbKO YPOBEHb 3HAHWM, YMEHHMI W HaBBIKOB, JOCTATOYHBIX
JUIsl IOCTHXKEHHUs 1iesieil mpodeccCuoHaIbHON 1eATeIbHOCTH, HO M €r0 COLMaNu3alysl, 1 KOHKYpEeH-
TOCTIOCOOHOCTh Ha COBPEMEHHOM PBIHKE TpY/ia.
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B nenarornueckoil 1uTepatype KaTeropusi «kKOMIETEHTHOCThY MPEICTaBIeHa KaK LIEHTpalb-
HBId KOHCTPYKT, KOTOPBIH BKJIIOUAET pe3ysbTaThl 0OOyueHHUsl (3HAHMS, YMEHHS, HABbIKH), a TaK¥Ke
CUCTEMY LIEHHOCTHBIX OpUEHTALM — KOTHUTUBHYIO, ONEPALIMOHHO-TEXHOIOIMUYECKYI0, MOTHUBALIU-
OHHYI0, 3TUYECKYI0, COLMAJIbHYIO U MOBEJEHYECKYIO cocTaBistomue [3, c. 17].

Bragenue onpeneneHHON KOMIETEHTHOCTBIO MPeaycMaTpUBaeT HaJIMYME CIIOCOOHOCTU MO-
OWJIM30BaTh 3HAHUS, YMEHUS U OMbIT TIOBEJICHUS! B YCIOBUSX KOHKPETHOW CUTYyallMH, KOHKPETHOH
JesATeabHOCTH [S]. B Hamem ciiydae 9T0 MOXeT ObITh Kak IeJarornyeckasi, Tak U Mpou3BOICTBEH-
Hasl 1eATeIbHOCTb.

Jna npodeccroHallbHO-NIEIarOrMuecKol KOMIIETEHTHOCTH HHXKEHepa-Tearora XapakTep-
HBIM SIBJIIETCS HaJU4Me TAaKUX KayecTB, KOTOPbIE MOTYT O0ECIEUUTh pealin3alluio y4eOHOMH, BOCIIH-
TaTeIbHOM M pa3BUBAaIOLICH (QYHKIMIA: CrielualibHbIe HHKEHEPHBIE (TEOpeTUUeCKHUe 3HAHUS U TIPO-
W3BOJICTBEHHbIE HABBIKM), NI€IarOTMYEeCKUe 3HAHUS U YMEHUA (IUAaKTUUecKasi OJroTOBKa, 3HaHHE
npodeccruoHaIbHON MeNaroruku, BiaJeHe MEeTOJUKaMH OOy4YeHHUs] U BOCIIUTAHUS) U TICUXOJIOTH-
yeckasi MoArotoBka ((pyHaamMeHTanbHasi MCUXOJIOrHMYecKasi MOJAroToBKa, 3HAHUE BO3PACTHOM U Te-
JarOrMYeCcKoi MCUXO0JIOTUH, IICUXOJIOTUHN YIIPABICHMUS).

Takum oOpazom, kak otmeuaet JI.3. TapxaH, noa npodeccuoHanbHO-MEAarornyeckoi Komre-
TEHTHOCTBIO OyIyIIMX MHKEHEPOB-IIearoroB MOHUMAETCsi TOTOBHOCTh MOOMIIM30BaTh B Mpodec-
CUOHAJILHOW N1eATeIbHOCTH 3HAHUSA, YMEHUS, a Takke 0000IeHHbIe CIOCOObl peaau3anuu JeicT-
BUH, MOJY4YEHHBIX B TMpouecce oOyueHus. lccinenoBarenb BblaeNWIa J€CATh KOMIETEHLUH,
COCTaBISIOLIUX MPO(ecCHOHAbHYI0 KOMIIETEHTHOCTh WHKEeHepa-Tearora:

e  COUMAJIBbHO-IICUXOJIOTO-NIEJaroruyecKas;

e  JIUJaKTHYEcKas;

e creuuaibHas;

e  MeToAMYEeCKas;

e  UHpOPMALMOHHAS;

e  ympaBlieHYEcKas;

e  Hay4HO-MCCIIEJJOBATEIbCKAS;

e  OOIIEKyIbTypHAaS,

e  KOMMYHUKATHBHAas;

e peduekcuBHasi [3, c. 146].

Coyuanvho-ncuxono2o-nedazocuieckas KomnemeHyus — CIoCOOHOCTb MPOEKTUPOBATh, ajall-
TUPOBATh, OPraHU30BbIBaTh, MOTUBUPOBATh, UCCIIEI0BATh U KOHTPOJIUPOBATh 00yUEeHHE, BOCIIUTHI-
BaTh U Pa3BHUBATh y4YalIUXCs, a TAKIKE OPraHMU30BbIBaTh U MPOBOAUTH ayJIUTOPHYIO M BHEAYAUTOP-
Hyt0 paboTy, 3HAaHUE BO3pPACTHOM [CHXOJIOTWMH, BIAJEHHE NpPUEMaMU JIMYHOCTHOTO U
Nelaroruyeckoro OoOIEeHHs], KyJIbTypa OOLIEHUs M MeNarornyeckuii TakT, BiaJeHUe MpUeMaMu
podeCCHOHAIBHOTO OOIIIEeHMsI, COlMalbHass OTBETCTBEHHOCTh 3a pe3yJbTaThl CBOEH Mpodeccuo-
HaJIbHOM J1€ATEIbHOCTH.

Jluoakmuueckaa komnemenyus — €TUHCTBO TEOPETUUECKUX 3HAHWN U MPAKTUYECKOM MOAro-
TOBJICHHOCTH OYJylLIero MH)XeHepa-Ielarora, ero cnocoOHOCTb OCYIIECTBIATh BCe BHUJIBI Mpodec-
CUOHAJIbHO-MIEAArOrNYeCKOM NeSTEIbHOCTH.

Cneyuanvhas KomnemeHyuss — COBEPILIEHHOE BJIAJCHHE COJEPKAHUEM CIeLHUaTbHbIX yuyeO-
HBIX MPEMETOB, IO KOTOPBIM OCYILECTBIIsSIETCS 00yUeHHUE.

Memoouueckas komnemenyuss — 3HAHUS TUJAKTUKA U METOJIMKUA OOy4YEHHs MpeIMETy, yMe-
HUE JIOTUYECKM O0OOCHOBAHHO KOHCTPYMPOBATh Y4eOHBIH Mpoliecc Moj KOHKPETHYIO TUAaKTH4Ye-
CKYIO CUTYAalLIMI0 C Y4YETOM IICUXOJIOTMYECKUX MEXaHHU3MOB YCBOEHMsI, COBOKYIHOCTb METOJUYE-
CKMX 3HaHMW OyAylmMX HHXEHEpOB-NEeNaroroB, HAaBBIKOB, YMEHHUH, WHAMBUAYaIbHbIX,
CyOBEKTUBHBIX U JINYHOCTHBIX KaYeCTB.

Hugopmayuonno-komnviomepnas Kkomnemenyuss — CaMOCTOSITEILHOCTh MOUCKa UH(pOpMa-
L[MHU, €e TOoJy4YeHHe, XpaHeHue, npeodpa3oBaHue U MCIOJIb30BaHKE B Ipouecce yueOHOU mes-
TEJIbHOCTH.

Ynpaenenueckan komnemenyus — ynpapieHue nporeccaMy 00y4eHus: 1 BOCIIUTAHMUSL.
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ObwexynomypHas Komnemenyus — 3HaHWE 0COOCHHOCTEW HAIIMOHAJILHOW U oOlieuesoBeye-
CKOH KYJbTYpBI, TyXOBHO-MOPAJIbHBIX OCHOB >KHU3HENIESATENbHOCTH YEJIOBEKa, OTJEIbHBIX HApOOB,
KYJIbTYPOJOTHYECKMX OCHOB CEMEWHBIX, COLUATBHBIX, OOIIECTBEHHBIX SBICHUN W TPaIUIIUN, KOM-
NEeTEeHIIMs B OBITOBOM U KyJIbTYPHO-A0CYTOBOM chepe, ONbIT yCBOSHHUSI HAYYHOM KapTUHBI MUPA.

Kommynuxamuenas xomnemenyus — BlajieHue, Kak MUHUMYM, OJHUM M3 WHOCTPAHHBIX MHPO-
BBIX SI3bIKOB; 3HAHUE TICUXOJIOTHU U ATUKHU OOILEHNUS; BlIa/IeHHE HaBbIKAMHU YIIPABJIEHUsI KOJIIEKTUBOM.

Pedghnexcusnas komnemenyus — no3ponsieT 3GpPEKTUBHO U aIEKBaTHO OCYIIECTBISTH peduiek-
CUBHBIE IMPOLIECCHI, pealn30BaTh pedieKCUBHbIE CIIOCOOHOCTH, YTO MO3BOJIAET 00ECMEUUTh IMPO-
[[eCC Pa3BUTHUS U CaMOPa3BUTHSA, CONEHCTBYET TBOPUECKOMY IMOJIXOAY K MpOQeccHOHaIbHON aes-
TEIbHOCTH, TOCTUKEHUIO €€ MaKCUMaJIbHOUM 3(pPEeKTUBHOCTU U pe3yTbTaTUBHOCTH.

Mpbl cuMTaeM, 4TO B MpOIECCe MOATOTOBKM WH)KEHEPOB-TEIAroroB HaJl IMeJaroruyecKuMu
KOMIETEHIIUSIMU BCE-TaKU JOJDKEH MPEeBAIMPOBATH HAOOP MHIKEHEPHBIX KOMITETEHIH:

NPeOMemHO-KOCHUMUBHAS. KOMNemeHyuss — YMEHHUE BBITIOJIHATh MpodeccHoHalbHbIe (yHK-
IIMM Ha OCHOBE COBEPILEHHOTO 3HAHMs MpEeAMETa U HEMOCPEACTBEHHOTO TOBBIIIEHHUS YPOBHS 3Ha-
HUH B MpodeccuoHaibHON 00J1acTH;

MEeXHUKO-Memo00N02UYecKdss — COBOKYIMHOCTh 3HAaHUW U YPOBEHb OPUEHTAIMH B COBPEMEH-
HBIX UCCJICIOBAaHUSIX KOHKPETHOW TEXHUYECKOW OTpaciu, BIaJICHUE METOIMKAMHU dKCTIEPUMEHTAIIb-
HBIX MCCIIEJIOBAaHUN B OTpAcid, YMEHHUE BBIJIEISATh OCHOBHBIEC MOJIOKEHUS TEXHUYECKUX 3ajad U
pa3pabaTbIiBaTh KOHKPETHBIC METOIUKH ISl UX PEIICHMSI;

HAYYHO-UCCTIe008aMeNbCKasl KOMNemeHyus — YMEHHUE CaMOCTOSITENIbHO MOMyYaTh 3HaHUS, HE00-
XOZUMBIC JIJISI BBITTOJHEHUS MPOGECCHOHATBHBIX (DYHKIMH, YMEHHE MBICIUTH IIUpPE OOLICTIPUHSATHIX
KaTeropuid, ymeHue (hopMyaupoBaTh U BBIMOJHATH UCCIIEOBAHKE MPOOJieM, KOTOPbIE BOSHUKAIOT BO
BpeMsi UX U3yueHHs1, 00eCTIeYrBaeT MOTyYCHUE HOBBIX 3HAHUM Ha MPOTSHKCHUU BCEH KU3HMU;

KOHCMPYKMOPCKAsA KoMNemeHyus. — BBITIOJTHEHHE ICKU30B, YepTexel, HeOOXOUMBIX IS W3-
TOTOBJICHUSI M3/ICJIUH, CTPOTOE BBIMOJTHEHUE TEXHOJOTHYECKHX IMPOIIECCOB B COOTBETCTBUU C TEX-
HUYECKUMHU 3a/IaHUSIMU;

2HOCMUYeCcKas KoMnemeHyus — YTEHUE 3CKU30B, YepTEeKeH, TEXHOJOTMUECKUX KapT, onpee-
JIeHHe TEXHUYECKUX XapaKTepUCTUK 000pyJ0BaHUS U IPUHLIMIIOB €r0 IEHCTBUS;

NPOU3600CMBEHHO-MEXHONIOSUYECKAs KOMNemeHyus — HeTIOCPEACTBEHHO CBs3aHa ¢ OlepalioH-
HO-JIESITEIbHOCTHOM COCTaBJISIIOLIEH MPOM3BOACTBEHHOTO MPOLIECCca, KOHTPOJEM M OLEHKOM €ro Bbl-
MIOJTHEHUSI, C TIPOBEPKON COOTBETCTBUSI IPOESKTHBIX JAHHBIX U KAUECTBOM MPOU3BOAMMOTIO MPOAYKTA;

NONUMEXHUYECKAsl KoMnemeHyusi — 3HaHUe eCTECTBEHHO-HAYYHBIX OCHOB TEXHUKU U TEXHO-
JIOTUH, TPUHLIUIIOB (PYHKIIMOHUPOBAHUS aBTOMATU3UPOBAHHOTO MPOU3BOJACTBA, CUCTEM KOHTPOJIS
U YIIpaBJICHUS UMU;

0bwenayyHas Komnemenyus — 3HAaHUE OCHOBHBIX 3aKOHOB MPHUPO/Ibl, 00LIECTBA U AEATEIbHO-
CTH Y€JIOBEKa;

pe2iamMeHmHO-HOPMAMUEHAs KOMRemeHyus — 3HaHue Hay4HbIX TpeOOBaHUI U HOPMATUBHO-
paBOBOM 0a3bl OpraHU3aIMU Mpoilecca NMPodecCHoHaTbHOrO 00ydeHHs 1 MPOgecCHOHATBHOTO
BOCTIMTAHUS,

MEeXHOI020-0p2aHU3AYUOHHAS KOMNemeHYusl — CIOCOOHOCTh MHKEeHepa-Tenarora pa3padaThl-
BaTh CUCTEMbl MEPOIPUITUHN 110 00ECIeYeHHIO HEOOX0IMMOTro 00pa3oBaTeIbHON WM MPOU3BOJICT-
BEHHOM cpesibl B COOTBETCTBUU C HOpMaMH O€30MacHOCTU KU3HEAESTEIbHOCTH U COBPEMEHHBIX
TE€XHOJIOTHA.

Onpenenenue Menaroru4eckux YCJIOBHH OCYIIECTBISIETCS B COOTBETCTBUM C LEJbIO, MPO-
OJIeMHOU cUTyallyei, 3aKOHOMEPHBIMHU CBSI3IMU O0BEKTa, KOTOPbIe TPAKTYIOTCS B COOTBETCTBUU
C KOHKPETHOH Ne1arornyeckoil napaaurMoil 1 NposiBJsilOTCS B Mpoliecce Mo3HaHUs, AeSITeIbHOCTH,
obuienus. [lenarorudeckue yciaoBusi GopMyJIUPYIOTCS Yepe3 COBOKYMHOCTh JACHCTBUIA, HAlIPaBICH-
HBIX HA YCUJIEHUE T€X CBOWCTB CYyObEKTa, KOTOPbIE UMEIOT OTHOLIEHHUE K LEIH U JIOJKHBI ObITh aK-
TyaJlM3upoBaHsl [2, c. 163].

Hcxons u3 memarorndeckord M MmpogeccHoHaNIbHOW KOMIETEHTHOCTEH WH)KeHepa-Ieaarora,
MOKHO ONTHMHU3HMPOBATh U caM 00pa3oBaTelbHBIM MpoIlecC MOArOTOBKH WH)KEHEPOB-TEIAroros,
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UCTIONB3Ysl OIpe/IesIeHHbIE Mearorniueckue yclioBus. Beab UMEHHO yCIIOBHS ONPENeNsioT Pe3yib-
TaT MeJarorn4eckoro npoiecca, No3ToMy 0e3 10CTaTOYHbIX NMeJaroruuecKux yCiaoBUI Hellb3s pac-
CUMTBIBAThH HA €0 BBICOKYIO dPPEKTUBHOCTH [2, . 162].

B.W. Annpees, B CBOIO OYepeib, CUATAET, YTO MENArOrMYeckre yCIOBHs MPEACTaBISIOT CO-
001 pe3ynbTaT «IeJeHaNpaBIeHHOTO 0TOOpa, KOHCTPYUPOBAHUS M UCTIOIb30BaHUS 3JIEMEHTOB CO-
JiepKaHus, METOJIOB (IIPUEMOB), a TAaKXKe OPraHU3aLMOHHBIX GOpM OOyueHUs I JOCTHIKEHUS ...
uenei» [1, c. 124].

Mpl ke cuMTaeM, YTO «Ielarornyeckre yCJIOBUs» — 3TO HE TOJBKO Mpolecc oTdopa U uc-
MOJIb30BAHUS COJIEPXKATEIBHBIX 3JIEMEHTOB Y4eOHOr0 MaTepuana, HalpaBJICHHBIX Ha JOCTHKEHHE
KOHEYHOI'o pe3yJjbTara oOydyeHMsl, a 3TO, MpPeXkJe BCEro, MOTHBALIMOHHAS T'OTOBHOCTH OYIyLIMX
VMH)KEHEPOB-TIEJaroroB K o0yuyeHuto. Beap MMEHHO MOTHUBALMs SIBISETCS TOM JBHXKYILEH CUIION
y4eOHOro nporecca, KOTopasi TapaHTUPYET pe3ysbTaT: MOJAr0TOBKY MpodeccruoHana B KOHKPETHON
001acTH 3HaHUH.

Takum obpazom, nepsvim nedacocuveckum yciosuem 3PGEKTUBHON MOJITOTOBKU OyIyIIUX
WH)KEHEPOB-TIEIaroroB Mbl CYMTAEM MOTHBAIMIO K 00yuyeHHI0. B HamieMm ciydae oHa, Takke Kak
v Oynymas npodeccusi, HOCUT MONU(YHKIMOHAIBHBIA XapaKTep — 3TO HE TOJbKO JIFOOOBb K TEXHU-
K€ ¥ KOHKPETHOM 00JaCTH HaYYHBIX U TEXHUYECKUX 3HAHHI, HO M MHTEPEC K U3YyUSHHIO TUCIIUIUIMH
MICUXOJIOr0-TIe1JarOrnYecKoi HalpaBJeHHOCTU. FIMEHHO OTHOLIEHHE HAIIMX CTYJEHTOB K Oymaylien
CTELIMATBHOCTH SIBJISETCS KpaeyrojbHBIM KaMHEM OpraHM3allid Y4eOHOro mpoliecca, KOTopas
B CBOEM Pa3BUTUM 00ecreurBaeT Nepexo/l OT CTyIeHTa K OyJyleMy CleHalucTy.

Bmopuvim Heobxooumvim nedazocuueckum ycioguem, Ha Halll B3I, O0JIXCHA Obimb peanusa-
Yus TUYHOCMHO-0OPUEHMUPOBAHHBIX MEXHON02ULl UHHOBAYUOHHO20 00yYeHus OyAyIluX UHKEHEPOB-
nenaroroB. Mcnonp30BaHMe JaHHBIX TEXHOJIOTUH Hanbosee d3PPEKTUBHO MO3BOJIUT HaM «0OBEeaU-
HUTb (PU3UKOB U JJUPUKOBY» B INYHOCTH BBIITYCKHHMKA BBICILIETO TEXHUYECKOTO Y4EOHOr0 3aBEICHMUS.

B Teopum u npakTUKe COBPEMEHHOW NEAArOrMYECKOM HAyKW €Ile U CErOAHS HET €IMHOM
KJaccu(UKaluu JTUYHOCTHO-OPUEHTHUPOBAHHBIX MEAarorMyecKuX TEXHOJIOTUH 00yudeHUsl, XOTd MX
peanu3anys NO3BOJSIET KaK CTYJEHTaM, TaK M IMpernojaBaTessiM MpOosBUTH Oojiee M30UpaTeabHbIH
NOJXO0/l K KOHKPETHOMY y4yeOHOMY MaTepHuaily, OpraHu3allMOHHbIM (opMaMm ydeOHOro mporecca
¥ MeTosaM oOyueHus. JlaHHblil 3ddext nocturaercs OGmarogaps TOMY, 4TO B LIEHTpE BHUMAHUS
JUYHOCTHO-OPUEHTUPOBAHHOTO OOY4YE€HUsT HAXOAUTCS HENOCPEACTBEHHO O0OydaeMbld, KOTOPBIH
CTPEMUTCS MaKCUMalIbHO peain30BaThCsl B cBoel Oyayuieil npodeccun. Kpome Toro, TM4HOCTHO-
OPUEHTUPOBAHHbBIE TEXHOJOTMH CO3JIAI0T YCIOBHS AJIl COTPYIHUYECTBA, TBOPUECTBA U CAMOAKTya-
JY3aluy JUYHOCTH [4, ¢. 292-293].

Tpembum neoazocuveckum ycnoguem mvl cuumaem pazeumue JAATOTMYECKUX HABBIKOB KaK
OCHOBBI KOMMYHHMKATHBHOTO JIHJIepCTBA Oy IyIIMX HHXEHEPOB-11€aroros.

MMeHHO KOMMYHHKaTHBHOE JMJEPCTBO MBI PACCMAaTPUBAEM KaK HEOOXOIMMOE YCIIOBHUE HE TOJIb-
KO YCIEIIHOM Mpo(ecCHOHAIBHOM esTeabHOCTH Oyayero HHKeHepa-Teaarora, Ho U MpocTo ycrell-
HOI FapMOHUYHO Pa3BUTOM U KYJbTYPHOW JIMUHOCTU BBITYCKHUKA BBICIIEr0 TEXHUYECKOTO y4eOHOro
3aBesieHus. Benp 00e npodeccun, Kak yuuTess, Tak 1 UHKEeHepa sIBJSIFOTCS] KBUHTICCEHIIMEH «uenoBe-
Ka 3HAIOIIEr0», «YEJIOBEKa YMEIOIIEro», «UelloBeKa TyMAIOLIEro» U «4el0oBeKa KyJIbTYpPHOIO», TO €CTh
YeJI0BeKa C BHICILIMM 00pa30BaHUEM B CAMOM ILIUPOKOM M COBPEMEHHOM €ro MOHUMAaHHUH.

besyciioBHO, BbIJIeIeHHBIE HAMH TIEIarOTUYECKUE YCIOBUS HU B KOEM Cllydae He SIBISFOTCS
MCUEPIBIBAIOIMMH TIPU MOJIrOTOBKE MHKEHEPOB-IEIaroroB, HO, Ha Halll B3IJIs/l, OHU MO3BOJISIOT
CO3l1aTh TBOPUYECKYIO atMocdepy U 00ecreunTh HEOOXOIUMbIE YCIOBUS Il TPOPECCHOHATEHOTO
pa3BUTHs CTYAEHTOB, MPUOOpPETEeHHWE UMM JIMAEPCKOrO OINbITa, Pa3BUTHE MHTEIIEKTYyalbHO-
TBOPYECKOT'O Pa3BUTHUS JUUHOCTH, KOTOPOE MPOSBISAETCA B MO3HABATEIbHONW aKTUBHOCTH, KOMMY-
HUKaTUBHOCTHU, MPO(eCcCHOHATBHON KOMIETEHTHOCTH U OTBETCTBEHHOCTH.
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C.b. [lopoicuesa

Hayuonanenuuii uccneoosamenvcxkuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

Ponb Urpbl B U3y4eHun aHrNIMNCKOrO A3bIKA Ha 3aHATUAX
B TeXHN4YeCKOM BYy3€

... 8 USPE HEN0BEK UCNLIMbIBACT MAKOE JHCe HACIANCOCHUE
om c60000H020 OOHAPYICEHUSL CBOUX CNOCOOHOCEN

Kakoe Xy00J4CHUK UCNbIMbleAenm 80 8peMs MEopyecmad.
@. Ulunnep

Kaxiplif yeaoBeKk 3HaKOM € TaKUM MOHSATHEM KaK «UIpa, MOCKOJIbKY MMEHHO OHa sIBJsEeTCS
caMbIM OJIM3KUM M MPOCTHIM CIOCOOOM IMO3HAaHMsI OKpY»karouieil nedcrBurenbHocTu. Urpa npen-
CTaBJsieT cOO0M 0c000 OpraHM30BaHHOE 3aHATHE, TPeOYyIolee HAMPSHKEHUS] SMOLMOHAIBHBIX U yM-
CTBEHHBIX cui. OOLIEenpU3HaHHBIM SIBIISIETCSA TOT (DAKT, YTO UCIIOJIB30BAHUE UTPbl B 00pa30BaTEIlb-
HOM IIpolecce OueHb IPPEKTHBHO, MOCKOJIBKY HUIpoBble (OpMbI 00ydeHHs CHOCOOCTBYIOT He
TOJIbKO CO3/IaHHIO OJIaronpusiTHOrO KJIMMaTa Ha 3aHATHUH, HO U aKTUBU3UPYIOT MO3HABATEJIbHYIO
NesITebHOCTD y CTYJICHTOB.

CymiecTByeT 10CTaTOYHO OO0JIbIIOE KOJIMYECTBO KiacCUpUKaLUi Urp, TaK, HAIpUMep, Ucclie-
noBatelib AaHHoro Bonpoca CtpoHuH M.®D. noapaszaensieT ux cieayomum oopa3om:

e UIpBI, CIIOCOOCTBYIOIIKE (POPMUPOBAHUIO S3BIKOBBIX HABBIKOB (IpaMMAaTUYECKHUE, JIEKCHU-
yeckue, poHeTuueckue, opdorpaduyeckue);

e  UIPHI, CIOCOOCTBYIOIIME JajbHEUIIEMY Pa3BUTHUIO PEUYEBBIX HABBIKOB M YMEHH (poJe-
Bble U TBOpUeckue) [1].

OCHOBHBIE LIENIU 2pAMMAMUYECKUX USD:

1. OOyyeHun NpaBUIbHOMY YHOTPEOJEHHUIO pedyeBbIX 00pa3LoB, COAEpKAIUX OMNpeaeseH-
HBIE TPYTHOCTH;

2. IIpakTHyeckoe NpUMEHEHHE 3HaHUI 110 TpaMMAaTHKE;

3. Co3naHue eCTECTBEHHbBIX CUTYyallUid OOUIEHMsI U yNOTpeOIeHHs] TPaMMAaTUYECKUX KOHCT-
pykuuid. K Takum KaTeropusiMm Urp OTHOCSITCS, HalpuUMep, UTpbl HA TPEHUPOBKY YNOTpeOJIeHHs
Pa3IMyYHbIX TPaMMaTUYECKUX BPEMEH aHIVIMKMCKOIO TJaroJja.

Jlekcuueckue uepbi OpUEHTUPOBAHBI HA MTOMOILb B OBJIAJICHUU JIEKCUYECKUM MaTepUaIOM.
WX nenbio sABISIETCS MOMOILb B IPUOOPETEHNUH U PACIIMPEHUM CIIOBAPHOIO 3amaca, ynorpeoJe-
HUE JIEKCUKH B CUTYyalMsX, MPUOJIMKEHHBIX K €CTECTBEHHOM OOCTaHOBKE, pa3BUTHE peUYEBOU
NesATENbHOCTH.

Opgoepagpuueckue uepvr cnocoOCTBYIOT (OPMHUPOBAHUIO U PA3BUTHIO PEUEBBIX HABBIKOB.
OcHOBHasl LIeJb TaKOrO BUJa UIP — 3TO OCBOEHHE MPABOMMCAHMUS MHOCTPAaHHBIX ciioB. K urpam
JTAHHOM KaTeropuu OTHOCSTCS UIPbl C KAPTOUKAMM Ha UCHpaBlIeHUE OIIMOOK, Ha 3aloJHEHUe Npo-
NyILIEHHBIX OyKB, CJIOB, (pa3 B TEKCTE U T. 1. [1].

Ocob6oe BHUMaHUe B 00Y4YEHUU clelyeT YIAIUTb poiegoll uepe, NOCKOIbKY UMEHHO OHa I10-
3BOJISIET BOCIIPOM3BECTH YUYACTHUKAM MPAKTUYECKYIO JESATENIHOCTD JIIOJIEH U, BMECTE C TEM, CO3/a-
€T yCIJIOBHSI peaJIbHOr0 00YUYeHHsI.

B poneBoil urpe orpoMHOe BHUMaHHUE YJENAETCS PEUEBOMl MPAKTUKE, IPU 3TOM KaK TOBOpPS-
KA, TaK U CIYyLIAIOLIMI, aKTUBHBI B Mpoliecce 00yueHHsl, TaK Kak BO BpeMs Ipouecca oOLIeHus
BaYKHO MOHSATH U 3alIOMHUTH PEIIMKY MapTHEPA, COOTHECTH €€ C CUTyalMel U MpaBUIbHO OTpearu-
poBaTh Ha peruiuky. Mcnonab3oBaHWe POJIEBBIX UTP MPU U3YUYEHUU aHIJIMHCKOTO SI3bIKa MO3BOJISET
0oJiee TOYHO U OCO3HAHHO OCBOMTH CHELU(UKY €Tro UCTIOIb30BaHUS B PEUH.

Teopueckue ucpvl cnocOOCTBYIOT AajJbHEWIIEMY pPa3BUTHIO PEUEBBIX HABBIKOB M YMEHMH.
B aTux urpax tpeHupyeTcst BOoOpaxeHHe.
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Hcnonb30BaHue pa3IMuHBIX BUIOB UTPOBOM (OpMBI 00yUeHHs MPU U3yUYEHUH aHTIUHCKOTO
SI3bIKA [TO3BOJISAET:

e TIyOXe pacKphITh 00ydarolIeMycsi CBOM WHIWBUYaTbHBIM MOTEHIMAT U IMOJIOXKUTEIb-
HbIe KauecTBa (aKTUBHOCTb, 1I€JIEyCTPEMIIEHHOCTb, yMEHHE paboTaTh B KOJUIEKTHUBE);

o IMOBBICUTH YPOBCHb CAMOMOTHUBAIIMHU B U3YYCHHUU MHOCTPAHHOI'O SA3bIKA.

[TonBenst UTOTM, MOKHO CKa3aTh, YTO UMEHHO WIPbI SBISAIOTCA OJHUM M3 Haubosee >ddek-
THUBHBIX CMIOCOOOB 00yUEHMsI HHOCTPAHHOMY SI3bIKY CJIyIIaTesIe pa3HOro Bo3pacra.

JlutepaTtypa

1. Crponun M.®. «OOyuarouiye Urpsl Ha ypoke aHrIMHcKoro sizbikay; M.: IlpocBemenue,
2-e uzganue, 1984.
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Mo Txu Xanw

Hayuonanenuuii uccneoosamenvcxkuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

AKTyaHbeIe NHXEeHepHble I'Ip06HeMbI B COBPEeMEHHOM MUpe

B cratbe paccmarpuBaeTcsi posib HHKEHEPHON JesTeIbHOCTH B JKU3HM YeJoBeKa M 00l1ecTBa,
OCHOBHBIE pa3JIMyusi UHKEHEPHOU JESITeJIbHOCTH B UHAYCTPUATIBLHOM M MOCTUHIYCTPUAIBHOM 00-
niectBe. PaccMOTpeHbl OCHOBHBIE MPOOJIEMbl MHKEHEPHOH [EATEIbHOCTH B COBPEMEHHOM TJIO-
0aIbHOM MHMpe.

AKTyalbHOCTh HAYYHOTO MCCIE0BaHUSI MPOOJIeM WHKEHEPHOU NeATENbHOCTH CEeTOJIHs JI0C-
TaTOYHO O4YeBUAHA. B mcTOpUM CTaHOBIEHUS U PA3BUTHUS MPOU3BOJAMTENIBHBIX CHJI 00IleCTBa Ha
Pa3IUYHBIX dTanax MnpodieMa MHKEHEPHOH JeaTeTbHOCTH Beerja 3aHuMaer ocoboe mecto. Cero-
JIHSI, UH)KEHEpHasl JesTEeIbHOCTh MIPAeT OYE€Hb BAXKHYIO POJIb B JKU3HU Ye€JOBEKa U OOIIECTBa.
Jo konna XVI — nHayana XVII BekoB TexHUUecKasi 1€ATEIbHOCTh YEJIOBEKA OCYLIECTBIISIIACH ITPaK-
TUYECKU BHE CBSI3U C PA3BUTHEM €CTECTBEHHBIX HAyK U MaTeMaThku. M TobKO mociie Toro, Kak pe-
3yJbTaThl HAYYHBIX UCCIEIOBAHUM CTaNIM UCIOIB30BATHCS ISl CO3JaHUSI HOBOM TEXHUKHU U TEXHO-
JIOTHI BO3HUKJIAa UH)XKEHEPHAs JIESITENbHOCTh. biiarogapss akTHBHOM MHKEHEPHOM JEATEIIbHOCTH 32
noclie/IHUE YeTBEPTh BeKa ObLJIO CO3/1aHO MHOTOE, HE00X0IUMOe /1Jisi 0OecreueHus JKU3HeIes Teb-
HOCTH U TOBBIIIIEHUS] KaU4eCTBA KU3HU YesIoBeKa U 0011lecTBa.

B xoHTekcTe cOBpeMEHHON IKOHOMHYECKOW CUCTEMBI, NeATEeIbHOCTh MHKEHepa MpeCcTaB-
nsieT coOol COBOKYITHOCTb YCJIYT B 00JIACTH MHXKEHEPHO-TEXHUUECKOW JIeSITEbHOCTH. JlesTenb-
HOCTh MHXEHEpa SBJISIETCS] TPOU3BOAUTENBHBIM TPYAOM, HEMOCPEICTBEHHO YYaCTBYIOIIUM B CO3-
JAHUM HAlMOHAJIBHOTO J10X0J]1a. MHXkeHephl peanu3yloT CBOM HAay4yHble 3HAHHUS U MPaKTHUYECKUE
OTBITHI ISl CO3/IaHUsI UCKYCCTBEHHbBIX, TEXHUUYECKUX CHUCTEM — COOPYKEHUi, YCTPOICTB, MeXa-
HU3MOB, MalIUH U T. [I. TOCPEACTBOM HMH)KEHEPHOU NeATenbHOCTH [2]. B aToM 3akitouaercs ee
OTIIMYUE OT TEXHUUYECKOM JesITeIbHOCTH, KOTOpasi OCHOBBIBAeTCs OoJiee Ha OMbITE, MPAKTUYECKUX
HaBBIKaX, JIOTaJIKe.

Cnenyer OTMETUTh, YTO MHKEHEpHAas JeSTEIbHOCTh B UHIYCTPHAILHOM U MOCTUHYCTpHAllb-
HOM 00IIlecTBEe UMeeT pa3inuHbIi XapakTep. Eciu B uHAyCcTpranbHOM O0IIeCTBE MHXKEHEPHAS Jiesi-
TEJIbHOCTh MPEJICTABISIET COO0M Pa3HOBUAHOCTh TEXHUYECKOM €ATEIbHOCTH CTPOUTCS HA HAYYHOM
OCHOBE, TO B TOCTUH/IyCTPUAIBHOM OOIIECTBE UHKEHEPHAs e TEILHOCTh BCe OOJIbIIE CTPOUTCS Ha
CcBOOOJHOM OCHOBE: BEAYUIMM MPUHIMIIOM CTAHOBUTCS OpUEHTAlUs Ha cyOBeKT. [ 1aBHBIM pecyp-
COM B MMOCTHH/IyCTPUATIBLHOM OOIIECTBE 3HAHUE.

B noctunayctpuanbHOoM oOlecTBe HauOousbllee pa3BUTHE IMOJY4alOT HAyKOEMKHUE, pecyp-
cocOeperaroiie U UHGOPMALMOHHBIE TEXHOJOTUU. DTO, B YACTHOCTH, MHUKPOAJIEKTPOHHKA, MPO-
rpaMMHOe obecrieueHue, TeIeKOMMYHHUKAIMK, POOOTOTEXHUKA, POU3BOJICTBO MaTEpPHAIOB € 3apa-
Hee 3aJ]aHHBIMU CBOWCTBaMU, OMOTeXHOJIOTUH U T. 1. MHopmaTuzaiys mpoxoaut yepes Bee chepbl
KHU3HU 00IECTBA, HE TOJBKO MMPOU3BOJICTBO TOBAPOB U YCIIYT, HO U JIOMAIlIHEE XO3sICTBO, a TaKKe
KyJbTYpY ¥ UCKycCTBO [1].

WnxeHepHas AesiTeIbHOCTh B IOCTUHAYCTPUAILHOM 0011lecTBE 0OpeTaeT Bce Oosiee MHTErpu-
POBaHHbBIN, KOMIUJIEKCHBIM M MHHOBAIIMOHHBIN XapakTep. OHa HampaBiieHa Ha pa3padOTKy U co3ja-
HUE HOBOW TEXHUKU M TEXHOJIOTUH, JOBEJICHHBIX J0 BHJAa TOBAPHOW MPOAYKIIMH, OOECIeUNBaIOIICH
HOBBIH colMaNbHbIN U Oonee axkoHOMUYeckuit 3hdexT [2]. MHHOBaIMOHHAS UH)KEHEpHAs! JesTelb-
HOCThb paccMaTpHUBaeTcs KaK MHOTOYpOBHEBash M MEXAMCUMIUIMHAPHAS, OCHOBaHAa Ha TIIyOOKHX
(yHIaMEHTaNbHBIX U MPUKIAIHBIX 3HAHUSAX, TpeOyeT rIyOOKOro aHaiau3a M MOCTPOSHUs Mojenen
BBICOKOT'O YPOBHSI.

B kauectBe mpumepa MHHOBALIMOHHON MHXKEHEPHOU AEsTeNbHOCTU, B cepearHe 80-x roJioB
XX Beka erie He 0b110 MOOWIBHBIX TelehoHOB. JItoau nmoxyyanu nHGOpMAIKMIO U3 KHUT, MTOCKOJIb-
Ky He OblTa co3iaHa BceMupHas ceTh Internet. KommbioTep erie He BOIIeN B Hally MOBCEIHEBHYIO
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#U13Hb. CEero/iHsl BCe 3TO K HAILLUM yCIIyraM, a TaK)Ke CIIyTHUKOBOE TEJIEBUACHUE U paguo, ruOpui-
HbIe aBTOMOOWIIN, UCTIOJIB3YIOIIME pa3IMuHble UICTOUHUKH SHEPTUU.

bnarogapsi 0ypHOMY pa3BUTHUIO UHKEHEPHOU JEATENbHOCTH, dKU3Hb YEJOBEUECKOIo 001IecT-
Ba 3HAUUTEIHHO U3MEHWNIACh U cTana Oosee komdopTHO. Ho cnegyeT oTMeTUTh, YTO CYILECTBYET
ellle J0CTaTOYHO MpoOJeM, KOTOPbIE CTOST MEPE] YETOBEUECTBOM U TPEOYIOT, B TOM UHUCIE, UHKE-
HepHbIX penieHrnd. CyliecTBYIOT CleyIoIe OCHOBHbBIE POOJIEMbI YET0BEYECTBA, KOTOPHIE ClIETy-
€T pelIMTh ¢ yyacTueM UHKeHepoB B X XI Beke, U pa3ennia UX Ha YyeTblpe 00J1acTu:

1. VYcroitunBoe pa3BUTHE LIMBUIN3ALIUH.

[TpoGiiemMa ycTOHYMBOIO pa3BUTUSI UMBUIIM3ALMU CBSI3aHA C YBEJIMUYEHHUEM HacelIeHUs 3eMJIU
U BO3pacTaHHEM ero MoTpeOHOCTEe B MCTOUHMKAX JSHEPTUU, MPOAYKTaX MUTAHUs, MPECHOH Boje.
3emuid — MJIaHEeTa ¢ OTPaHUYEHHBIMU PECYpPCaMM, IO3TOMY MH)KEHEpaM clielyeT U300pecTH HOBbIE
crocoObl MPOU3BOJICTBA MPOAYKTOB MUTAHUS, HOBbIE TEXHOJIOTMHM CHAOXKEHUS HAaceIeHUs] YUCTOU
MUTHEBOM BOJIOM.

2. 3710pOBbE YENIOBEKa.

B HacTosiee Bpems, 310pOBbIO UEJIOBEKa BCETAa YrpoXkaroT 0osie3HU. B CBA3M ¢ 3TUM, HYX-
HBI HCCIIEIOBaHUs U pa3paboTKu B 00JacTH OMOMEAUIIMHCKOTO MHKUHUPUHTA, KOTOPbIE OBl MO3BO-
JWIN CO3[aTh «IEPCOHAIM3UPOBAHHYIO MEIULIMHY», PEalU3YIOLLyl0 WHIMBUIYAJIbHBIA TMOAXOA
K MAMEHTY B BOMPOCAaX IUArHOCTUKH, MOAOOpE JEKApCTB, ONpeAeIeHUN METOJOB JICUEHUS C HC-
M0JIb30BaHUEM KOMIIBIOTEPU3UPOBAHHBIX KAaTaJIOTOB.

3. VA3BUMOCTH YENOBEKA.

V3BUMOCTb YEJIOBEKA CBSI3aHA KAK C €CTECTBEHHBIMU (DaKTOpaMHU (3eMJIETPSICEHUs, HABOAHE-
HUSl, yparasbl, IlyHaMH1), TaK U ¢ BO3MOXXHBIMU TEXHOT€HHBIMU KaTacTpodaMu, a Takke ¢ MposiBiie-
HueM Tteppopusma. [loatomy, B Oyayuiee BpeMss HeoOxoauma pa3paboTKa HOBBIX TEXHOJOTHMA
npeJcKa3aHusi MPUPOJIHBIX KAaTaKJIM3MOB, ObICTPOrO0 OOHApYXKEHHsI Yrpo3 M OpraHu3allii KOHTP
MEPONPUITUNA, 00ECTICUNBAIOIIMX CIIACEHUE )KU3HU JIIOIEH.

4.  YI0BJIETBOPEHHOCTH YEJIOBEKA KU3HBIO.

Briciueil nenbto npedbiBaHus YeloBeka Ha 3eMJie SIBIISICTCS €ro yIOBIETBOPEHHOCTD KHU3HbIO.
BaxxHo Mcnonbp30BaTh BCE TEXHUYECKHE M TEXHOJIOTMUECKHE BO3MOXHOCTHU JUIsl TOTO, YTOOBI cle-
JaTh KU3Hb YeJoBeKka KoM(OpTHOW, HHTepecHOH U pagocTHOM. [ToaTOMy MH)KEHepaM HEeoOX0IMMO
noTpyAauThCs [3].

Takum 00pa3oM, 4TO BOZHMKHOBEHHUE, CTAHOBJICHUE U Pa3BUTHE MH)KEHEPHOW AEATENbHOCTH
BHOCSIT 3HaUUTEIbHBIN BKJIAJ B )KU3HU YesloBeKa U oOulecTBa. HxkeHepHas AesiTelIbHOCTD SBIISETCS
JBWKYILEH CUIION TEXHMKO-TEXHOJIOIMYECKOro pa3BUTHs OOILIECTBA M B 3HAUMTENIHOW CTEMEeHU
ompeeNsieT MPorpecc pa3BUTHSI MaTepUaIbHOM 0a3bl 001IeCTBA.
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V.E. Kynpusnoea

Hayuonanvhuiii uccnedosamenvcxuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomck, Poccus

CoBMecCTHbIe obpa3oBaTenbHbie nporpaMmbl TIMY ¢ HeMeLKUMKU yHUBEpCUTETaMK

B coBpeMeHHOM MUpe BMecTe CO CTPEMHUTEIbHBIM TEXHUYECKUM MPOrpPeccoM, BeJlb HOBUHKHU
U3 MUpa 3JEKTPOHUKH BBIXOJSAT KaXKbIi MecCsIIl, pacTyT U TpeOOBaHUs K MHKEHEPY KaK K Crelua-
aucty. Hy>KHO He TOJIbKO 3HaTh (pyHIaMeHTalbHble HAyKH, HO U YMETh JIOHECTU CBOIO MBICIb JI0
notpeduTesneit. A 4ToObl ObITh YCHEIIHBIM U BEAYIIUM CIEIUATUCTOM, HYHO BJIaJETh €Ille U UHO-
CTpaHHBIM SI3bIKOM JJ11 OOMEHA OIBITOM U 3HAHUSIMU C MHOCTPAaHHBIMU UHXEHEpaMu. DTUM U 00y-
CJIOBJIEHA aKTYaJIbHOCTh BEIOpAHHOW HAMU TEMBI UCCJIEIOBAHUS.

B 5T0i1 cBsi3U, LIeIbI0 HANIETO MCCleAOBaHUS SBIISETCS U3YyYeHHEe COBMECTHBIX 00pa3oBaTelib-
HBIX ITporpamMM TOMCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA C HEMEIIKUMH YHUBEPCUTETAMM.

3anaun paboThI:

e [IpoananusupoBath HHOOPMAIIMOHHBIC UCTOYHUKH;

e  BriaButh Haubomee ycrenHble COBMECTHBIE TPOTrPAMMBI.

s Havana pazbepemcsi, YTO TaKOe COBMECTHasi oOpa3zoBareibHas rnporpamma. CoBMecTHas
oOpa3zoBaTelibHasi MporpaMmMa — 3To 0OpaszoBaTelbHas MporpamMma, pazpaboTaHHas U pealuzyemas
JIBYMsI YHUBEPCUTETaMU-TIApTHEPAMU (POCCUMCKUMHU WJIM POCCUMCKUM U 3apyOeKHBIM), TIpernoa-
raroiiasi IpUCBOCHUE BHIITYCKHUKAM, YCIIEIITHO OCBOMBILIUM MporpamMmy, cTeneHei (kBanudukariuii)
JIBYX YHUBEPCUTETOB C BbIJIauy€l COOTBETCTBYIOIIMX JTOKYMEHTOB O BBICILIEM 0Opa30BaHUU (JAUILIO-
MOB, cepTU(UKATOB) MO JaHHOMY HampaBlieHUI0. Takue mporpaMMbl COCOOCTBYIOT MOBBILIEHUIO
KOHKYPEHTOCIIOCOOHOCTH KaK By3a, TaK U CAMOTO BBIITYCKHHUKA.

Jlns cryneHTa o0yyeHue o COBMECTHOM 00pa3oBaTeNbHOM Mporpamme — 3TO, MPEkIE BCEro,
pasBuTHE MPOGECCUOHATLHBIX KOMITETEHIUH, yBEIMUEHUE MPAKTUIESCKONW HANPaBIEHHOCTH TO/IO-
TOBKH, MOBBIIIEHUE YPOBHsI €r0 KOMMYHHMKATUBHOW KOMIETEHIIUU, pa3BUTHE AJAaNTUBHBIX HABbI-
K0oB. CTyJeHT puoOpeTaeT onbIT padoThl B KOMAHE, IPOEKTHOMU AESITENbHOCTH, PACIIUPSET CBOIO
pohecCHOHANIBHYIO 3PYIMLUIO U KPYT030p.

B Hactosiee Bpemsi B TOMCKOM MOJUTEXHUYECKOM YHHUBEPCHUTETE PEATU3YIOTCSI COBMECTHBIE
nporpammsl ¢ By3zamu ['epmanun, @panmmu, Bennkodbpurtanuu, Yemnickoii Pecnyonuku u Kazaxcrana.

EFepmanua

B ®paHuma

O BenukobputaHus

O KasaxcraH

EYewckan
Pecny6nuka

[To cratuctuke yarmie Bcero st oOydenus: cryaentsl TIIY Beibuparot ['epmanuio, Tak Kak oHa
o0Js1aiaeT OrpOMHBIM MOTEHLMATIOM ISl YCIEIIHOTO COTPYIHUYECTBa B chepe HayyHOro 0OMeHa.

B nacrosimee BpeMsi CylmEeCTBYIOT CIAEAYIOIIME COBMECTHBIE ITPOrpaMMBbl C HEMELIKUMH YHHU-
BEpPCUTETAMU:

e ®DuszMKa BBICOKMX TEXHOJIOTM B MAaIIMHOCTpOeHWH. J[aHHAs Mporpamma peaausyercs
kadenpoii ¢pu3uku BeicOKUX TexHomoruit B mamuHoctpoennu (MDOBT, TITY) u dakynbreTom Ma-
IMHOCTPOCHUS U TPAHCTIOPTHBIX cucTeM (TexHuueckuit yHUBEpCUTET, T. bepinn);
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e Ceru DBM u TenekoMMyHHUKaIMM. Marucrepckasi rmporpamma peanusyercsi Kapeapoi
ontumusanuu cucrem ynpasienus (UK, TITY) coBmectHo ¢ ¢pakynbreTrom nHpopmatuku (Texuu-
YECKUH YHUBEPCUTET, I. MIOHXEH);

e TexHuka u (usMka BeICOKMX HanpsbkeHUd. [Iporpamma peanusyercs kadeapoil TEXHUKU
1 2nekTpopu3uku Beicokux Hanpsbkenuid (MOBT, TIIY) u pakynabreToM sHeprotexHooruii (YHu-
BEPCUTET MPUKIIAJAHBIX HAYK, I. AaxeH);

e KomMmyHUKaIMOHHBIE U BCTPOEHHBIE cHcTeMbl. [laHHas mporpaMma peanusyercs Kadea-
poii undopmanronHo-u3meputenbHoit Texuuku (MHK, TIIY) coBmecTHO ¢ kadenpoii snexTpuye-
CKOH U 3JIEKTPOHHOW TEXHUKU (Y HUBEPCUTET NPUKIATHBIX HAYK, I'. AHXAJIbT);

e Hepaspymaromuii KoHTpoJb. Marucrepckas nporpamma peanusyercs Kapeapoi Gpusu-
YECKUX METOA0B U mpodopoB koHTpoJsi kauectBa (MHK, TITY) u MexayHapoHbIM yHUBEpPCUTE-
ToMm Jlpe3neHa.

Jlns By30B npu pa3paboTKe COBMECTHBIX 0Opa3oBaTeIbHBIX MPOrPaMM MPOUCXOAUT B3aUM-
HbIi OOMEH JTyYlIMMU MPaKTUKaMH U HapaOOTKaMH, MOBBILIEHUE KOMIIETEHTHOCTH, KaUeCTBa METO-
JMYECKOM W UCCIEN0BATENbCKOW NIEATENbHOCTU B By3€. [IpW 3TOM COBEpILIEHCTBYIOTCS CUCTEMBI
ynpaBieHus U oOecrieueHust KauyecTBa, MH(pacTpykTypa By3a; (GopMupyeTcs OmbIT peaau3aiuu
nporpaMM JJisi BBIXOJla Ha MEXAYHApOJHBIA PBIHOK 00pa3zoBaTeNbHbIX yciIyT. «COTpyIHUYECTBO
MEXJly HallUMHU Y HUBEPCUTETAMU SBJIIETCS B3AUMOBBITOJIHBIM ... B YACTHOCTH B 00JIaCTH 3HEpre-
TUKU, 3(G(HEKTUBHOIO MCIOJB30BAHUS MPUPOTHBIX PECYPCOB U MCIOJIb30BAHMS allbTEPHATHUBHBIX
MCTOYHUKOB 2Heprum» byprxapn Mroiiep, npodeccop YHUBEpcUTETa MPUKIAAHBIX HAYK I'. AaxeH,
I'epmanus. [2, c. 84].

[TocTosiHHBIE U OBICTpPBIE MEPEMEHBI B 00JaCTU TEXHUKU U TEXHOJIOTMI TpeOyIOT HENpepbIB-
HOro OOyuYeHHUsl U MOCTOSIHHOM MOJEPHU3ALMU YMEHHUI M COOTBETCTBYIOIIUX MPOo(eccHOHAIbHBIX
kBajudukanuid. OTHUM U3 MyTel perieHus: JaHHOW MPOoOIeMbl JIsl CTYJCHTOB SBJISIFOTCS COBMECT-
Hble 00pa3oBaTeIbHbIe MPOrPaMMbl, KOTOPbIE TOMOTAIOT HE TOJIbKO MOJIEPHU3UPOBATH YMEHHS, HO
Y TMOBBICUTh YPOBEHb KOMMYHHUKATHBHOM KOMIETeHUMH. bosbioi BEIOOp aKkTyajabHBIX HampaBie-
HUH, IIMPOKHUI MOTEHIIMAI TEXHUYECKOM 0a3bl, MPeCTKHOCTh 00ydeHusi B EBporie — BOT MpUYKHBI,
10 KOTOPBIM COBMECTHBIE 00pa30BaTesIbHbIE MPOrpaMMbl ¢ HEMELIKMMU YHUBEPCUTETaMH BOCTpE-
OOBaHBbI.
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E.JO. Jlobanosa

Hayuonanvhulii uccnedosamenvckuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

MHTepaKTVIBHbIe MeToAbl OGY‘-IGHVIFI B TeXHU4YECKOM BYy3e

[ToBcemecTHOE BHEJpEHUE COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTHI BHOCUT pa3UTEllb-
HbIe U3MEHEHHs BO Bce C(epbl UeTOBEUYECKOH JKU3HU: HAYKY, YKOHOMHKY, TEXHUKY, COILMATIbHYIO
cdepy u B oOpa3oBaHue. Y cllyliaTess BbICIIEro y4eOHOro 3aBe/IeHUs JOJKHA CTAHOBUTHLCS U paz-
BUBAThCS JIMYHOCTh. CTYyAEHT MOJIYy4YaeT HAaBbIKU, BEPHEE IIPUBBIUKY» YUUTHCS MOCTOSHHO, COBEP-
HIEHCTBOBATh cBOW 3HaHMs. OOpaszoBarenbHasi cpella CTaHOBUTCS Bce Oosiee MHTEPAKTUBHOM, MO-
CKOJIbKY HWHTEpPAaKTHBHbIE METO/bl OOy4YeHMs B HACTOsIIEe BpeMsl MPUOOpeTaroT OOoJbILIYIO
nonyasipHocTb. OJTHUM U3 COBPEMEHHBIX MOAXO0/I0B B 00JIACTU HOBBIX TEXHOJOTUN K O0YUYEHUIO 5IB-
JSIFOTCS. UHTEPAKTUBHBIE METObI O0yUEHUSI.

WuTepaktuBHbi («Inter» — 3TO B3auMHBIH, «act» — 1elcTBOBaTh) — O3HAYAET B3aUMOJACHUCT-
BOBaTh, HAXOAUTCS B pexuMe Oecenpl, Auanora ¢ keM-i1ubo. lHTepakTBHOE 00yUueHHEe — 3TO clie-
nuanbHas ¢opMa OpraHuM3allMd TO3HaBaTelbHON nesTenbHOCTH. [lo3HaHuWe ocyliecTBiseTCs
B ()OopMe COBMECTHOH JEATENBHOCTH CTYJIEHTOB. Bce ydyacTHUKM OOMEHMBarOTCs HMHG(OpMaIMei,
B3aUMOJEMCTBYIOT APYr C JPYroM, pemarT MpoOJeMbl, OLIEHWBAIOT COOCTBEHHOE MOBEICHUE
U JICHCTBUS JAPYTHX, MOACTUPYIOT cuTyaruu. Co3IaloTcsi yCIoBHs KOM(POPTHOTO 0OyudeHUs!, mpu
KOTOPBIX CTYJEHT YyBCTBYET CBOIO YCHEIIHOCTb, CBOIO MHTEIJIEKTYalbHYI0 COCTOSITeNbHOCTD. Pe-
HIAIOT CJIO’KHBIE MPOOJIEMBI, TPUHUMAIOT POAYMAHHBIE PEIIEHUs, YYaCTBYIOT B IUCKYCCHUSIX, ydaT-
csl o0uIaTbes ¢ APYTrUMHU JTIOABMH [S].

WHTepaKkTUBHbBIE 3aHATUS:

e [IpoOyxnaT y oOydaromuxcs HHTEpEC K 00pa3oBaTeILHOMY IMPOIIECCY U KOTHUTUBHOU
NeSITeNIbHOCTH;

e  Kaxplil CTYIeHT NpUHUMAET aKTUBHOE y4acTHe B yUeOHOM IMpoLecce;

e [Ipoucxonut 3peKTUBHOE YCBOSHHE YUeOHOTO MaTepralia 00y4atoluMHUCs;

e  VYyacTHHKHM 00pa30BaTeNbHOTO Mpoliecca ydarcsi pOpMHPOBAaTH COOCTBEHHOE MHEHME
Y OTHOILLIEHUE K JIEUCTBUTEIBHOCTU M KO BCEMY MPOUCXOAIIEMY BOKPYT HUX;

o  DopMUPYIOTCS )KU3HEHHbIE HaBBIKH;

T.C. Ilanuna u JI.H. BaBunoBa BbIIeNSIIOT cleytolye oomue pe3yabTaTsl U 3¢ (HeKThl HHTe-
PaKTHUBHOTO OOyYEHHUS:

1. HWutepakTuBHOE 00yueHHE MOBBIIAET MOTHBALMIO U BOBJIEYEHHOCTh YYaCTHUKOB B pe-
eHre 00CyKTaeMbIX TIPOOIIEM.

2. MHWHrepakTuBHOE 00yueHUe GOPMHUPYET CIOCOOHOCTh HECTAHAAPTHOTO MBILLIEHHS Y 00Y-
YalolIerocsi; pa3BUBaeT TakKUe YepThl, KAK YMEHHME BBICIYIIMBATh UHYIO TOUKY 3pEHUs, YMEHUE CO-
TPYAHUYATb.

3. HMHrepakTuBHas AESITENBLHOCTb O0ECIEUMBAET PACKPBITHE HOBBIX BO3MOXKHOCTEW 00Yy-
YaroIMXCH.

4. Hcnonp3oBaHUE MHTEPAKTUBHBIX TEXHOJIOTHIM 00yUeHUs MO3BOJISIET KOHTPOJIUPOBAThH YyC-
BOCHME 3HAHUNA U YMEHHUEM NIPUMEHATH UX B PA3JMYHbBIX CUTYALUAX.

5. PesynbTar ajig KOHKpeTHOro oOyuarormerocs [1].

YacTo ucnosb3yeMble METO/Ibl U TEXHOJIOIMU O0yUYEeHHUS:

e Jluckyccust — 310 myOaruHOE 00CyK/IEHUE WU CBOOOHBIN BepOasibHbIil OOMEH 3HAHUS-
MU, CYXJACHUAMHU, UAECSIMU UM MHEHUSMH I10 MOBOAY KaKOro-J11bo CIIOPHOTO BOMpoca, MPOOIEMBI.

e Keiic-rexHonoruu.

e MUrpa

e TpeHuHr
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e Meroa NPOEKTOB — cucTeMa 00y4YeHHUs, TIPU KOTOPOH ydaluecs mpuoOpeTaroT 3HaHUS U
YMEHHsI B MPOIECCe CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U BBITIOJHEHUS MOCTEIIEHHO YCIIOXKHSIO-
HIMXCSl MPAKTUYECKUX 3aJaHUM — POEKTOB. [2]

B TomckomM IlonurexnuueckoM YHuBepcutere B nmpouecce o0ydeHus no aucuumuinie «Muo-
cTpaHHbIi s3bIK» U «lIpodeccuoHanbHBIN S3BIK» aKTUBHO M JOCTATOYHO YCIEHIHO UCIOJIb3YeTCs
WHTEepaKTUBHOE 00yueHue, Oazupyroiieecs Ha ratdhopme Moodle.

[Tnatdpopma Moodle — cuctema ynpaBieHus Kypcamu (JIEKTPOHHOE OOYYEHHME), TaKKe H3-
BECTHAs KaK cHCTeMa yIIpaBJIeHUsl 00yUYeHHeM WU BUpTyalibHas oOyyaronias cpena (auen.) [4].

Kypc «HocTpaHHBIN s3bIK», pa3MelleHHbl Ha minaTtdopme Moodle, mo3BoisieT CTyIaeHTy
BBITIOJTHSTH 33JIaHUs Pa3IMYHOTO BUA: 3aJlaHUsl HA PabOTy C TEKCTOM, TPOCMATpUBaTh BUeodaii-
JIbl, pa3IMyHbIe 3aJaHUsI BOMPOCHO-OTBETHOTO XapaKTepa, MOJACTAaHOBOUYHOIO TUIA, 3aJjaHKsl Ha BbI-
OOpKy MpPaBUIBHOIO OTBETA, HA COOTHECEHUE YacTel NPEIOKEHUS U T. 1.

Oco0as poib B mpoliecce 00y4eHUss MHOCTPAHHOMY S3bIKY OTBOJMUTCSI POEKTHOM J1eaTeabHO-
CTH: 3TO MPAKTUYECKUE TBOPYECKHE 3a/IaHusl, TpeOYoIIUe MPUMEHEHHUs aHTJIMHCKOTO SI3bIKa B pe-
aNbHBIX yclnoBUsX. OHM MpeanoiaraloT UHAUBUIYalbHYI0, TPYIIOBYIO U KOJUIEKTUBHYIO JesTellb-
HOCTh C 00513aTeJIbHBIM «BBIXOJOM Ha MyOJIHUKY». [3]

[TpoekTHas MeToAMKa 3aHMMAET HEMAJIOBRKHOE MECTO B POPMUPOBAHUU KOMMYHUKATUBHBIX
KOMIIETCHIIMIA OYIyIIero BHIMMYCKHHUKA, MMOCKOJIbKY CTYJIEHT B MpOIlecce MOJTOTOBKU MPOEKTa pac-
KpbIBa€T CBOM HMHIUBHUIYyalbHbIe CIIOCOOHOCTH U pealin3yeT MpodecCUOHATbHBIA MOTeHIUan 0y-
TYIIETO MHXKEHEepa.

Takum  oOpa3oM, UWHTEpAaKTUBHbIE METOAbl OOY4YEeHUS MOTUBUPYIOT K  y4deOHO-
npodeccuoHaIbHON NIeSTeTbHOCTH U TOBBIAIOT COOCTBEHHYIO aKTUBHOCTH oOydarommxcsi. OHu
MO3BOJISAIOT MEPEUTH OT NMACCUBHOTO YCBOCHUS 3HAHUN CTYJAEHTaMU K MX aKTUBHOMY NMPUMEHEHUIO
B CMOJICJTMPOBAHHBIX WUJIM PeajbHBIX CUTYyalUsAX MPO(ECCUOHATBLHON IeATEeTbHOCTH, YTO TIOBBIIIAET
Ka4yeCTBO MOATOTOBKU Oy IyIIHX BBITYCKHUKOB.
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1. Ilanuna T.C., BaBunosa JI.H. CoBpemeHnHble ciocoObl akTMBU3aLUMU OOyueHus. — M.:
Axagemust, 2008. — 176 c.
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B.P. Manvyesa

Hayuonanvnolii uccnedosamenvcxuil
Tomckutl nonumexnuyeckull yHugepcumem
2. Tomcxk, Poccusa

COBpeMEHHbIe MeToAbl U3y4eHua aHrMMUUCKOro A3blKa

CoBpeMeHHbII MUP HEBO3MOXHO MPEACTaBUTh 0€3 3HAHMS aHIVIMKHCKOTO A3bIKa, BEJlb OH SIB-
JSIETCSL SI3bIKOM MEXAYHApOAHOI0 OOLIEHMSI, U3BECTEH U IIMPOKO PaCHpOCTPAHEH BO BCEM MUDE.

Ha naHHBIMI MOMEHT CYIIECTBYET BEJIMKOE€ MHOYKECTBO METOJUK M3YyYEHUs HHOCTPAHHOIO
a3blka B BY3ax. U ¢ ka/pIM IHEM WX CTaHOBUTCS Bce OoJble. Mbl KIMeeM OrpOMHBIN U IIMPOKUA
BBIOOp Y4eOHBIX MMOCOOMHA, CrielMaIbHBIX KYPCOB U Jlaxke MOOMJIBbHBIX NpuiiokeHui. Boibop 3aBu-
CUT JMILIb OT BKYCOB M BO3MOXKHOCTEH oOydaromierocs. OaHako HEOOXOJUMO 3allOMHUTh, YTO
HpeArnoyTeH!e TOH WM HHOW METOIUKU 00yUYeHHs] HHOCTPAaHHOMY fA3bIKY — 3TO Cyry0O MHAMBUIY-
aJbHasl Belllb.

Bce MbI abcoutoTHO pasHble: y KOro-To 0ojiee pa3BUTa 3pUTelIbHAs NaMsTh, a Y KOro-TO aKy-
ctuyeckas. Eciam paccmarpuBarh JaHHBIM (QakT B Oojiee HIMPOKOM CMBICTE, TO Y KaKIOro IMo-
Pa3HOMY pa3BHUTHI NOJYIIAPHs KOPBI TOJIOBHOIO Mo3ra. JIeBoe 0TBEYaeT 3a JIOTHYECKOE MBILIIEHUE,
a MpaBoe€ OTBETCTBEHHOE 3a TBOpUYECKOE BocpusaTHE. IMEHHO 1MO3TOMY JUIsl KOTO-TO Ta WM WMHAas
METOAMKA MOKET OBbITh OYEHb TPYAHOM [uid BocnipusiTus [1].

TBepo pelrB u3ydarb aHIJIMHACKUMN SI3bIK, 00yYarolMiics HENPEMEHHO CTOJIKHETCS C BbIOO-
poM >pdexTBHON MeToauKU. Ha uTo *ke cieayeT OpMeHTHPOBAThCS MPU BBIOOPE METOAMKH 00Y-
YEHUs] MHOCTPAHHOMY $I3bIKY?

e COOCTBEHHBII ypOBEHb BJIaJICHUS A3bIKOM;

e  (hMHAHCOBBIC BO3MOXHOCTH;

e  BpPEMEHHBIE PECYPCHI

e  JIMYHOE JKEJaHUE CIylIaTels.

BriOpaB Ty uiu MHY10 00ydYarollylo METOJIUKY, CIelyeT, MPEeXIe BCEro, BHUKHYTh B CYTh U
pemuTh i cedsl, KAaKUX pe3yJIbTaTOB CIEAYEeT JJOCTUYb, BOCIIOJIb30BABILKCH JAHHBIM METOAOM, U
OyZeT 1 BO3MOXKHOCTh Ha MPOTSPKEHUM BCET0 00YyYaroIlero mpouecca MNpuaepKuBaTbes BCEX Tpe-
OyeMbIX MpaBUJI.

E’xelHEBHO MBI YMTAEM Ta3eThbl, HOBOCTH B MHTEPHETE, CMOTPUM (PUIIbMBI, IIBITAsICh OTBIIEYb-
Cs1 OT HACBILIEHHOI'0, @ MHOT'J1a U BECbMa CII0KHOT'O TPYI0BOT'O JIHSI.

Tak mouemy ke HEe COBMECTUTh NPUATHOE C MOJIe3HBIM? Benb 0JHUM M3 caMbIX pacnpocTpa-
HEHHBIX METOAOB M3YyYEHUS] MHOCTPAHHOI'O SI3bIKa — 3TO MPOCMOTP (PUIBMOB M YTEHUE MEYaTHBIX
U3JaHUM Ha TOM CaMOM S3BIKE.

JlaHHBIN METOJ MOMOTraeT yJIy4lluTh 3HAHWE TPAMMATUKHU U ITMCbMEHHOW pedH, a TaKXkKe pac-
IUPUTH CIOBapHBIN 3amac. Ho camoe rimaBHOE OH CrIOCOOCTBYET pa3BUTHIO YCTHOHM (OpMBI 0OIIIe-
HUsI HA MHOCTPaHHOM si3blke. Kpome Toro, MCrosib30BaHusl ra3eT U )KypHalIoB B 0OYUYEHUU JieaeT
00pa30BaTeNIbHBIN MPOLIECC BECbMA YBJIEKATEIbHBIM 3aHATHEM, BAOXHOBJISIIOIUM 00y4aroUXcs K
COBEPLIEHCTBOBAHUIO CBOMX 3HAHMS MHOCTPAHHOTO fA3bIKa, B JAHHOM CJIy4ae aHIJIMKHCKOTO.

KoMMyHHMKaTUBHBII METOJ B HACTOAILEE BPEMsI LIMPOKO PACIPOCTPAHEH M HANpaBIEH Ha
pa3BUTHE CIIOCOOHOCTH BOCIPUHUMATh MHOSI3BIYHYIO KHMBYIO PeUb, YTO MO3BOJsIET 00yyaeMOMYy B
JIOBOJIBHO CKAThI NEPUOJI BPEMEH MPEOI0JIETh A3bIKOBOM Oapbep.

[Tocemas Kypcbl HHOCTPaHHOTO fA3bIKA, AaHTJIMHCKOTO SA3bIKA, 00YYarOIIMeCs MOTpykKaroTcs B
MHOs3bIUHYI0 aTMocdepy. [To okoHuaHMM Kypca caymaread MOTyT 10CTaTOYHO CBOOOIHO 001aTh-
sl Ha pa3HOOOpa3HbIe TEMbI B aHIJIOS3BIYHOM cpejie.

HrpoBoii MeToa UM METOJ MOTPYKEHUS: COTJACHO €My, aHTJIMMUCKUN WM KaKoh-11bo apy-
rOi MHOCTPAaHHBIN SI3BIK MOXHO M3YYMTh B HENMPHUHYXIEHHOW UrpoBoi oOctaHOBKE. OH LIMPOKO
UCIIOJIb3YETCSl B YUPEIKICHUAX JTOLIKOJIBHOIO 00pa30BaHUs, CPEIHUX M BBICIIMX y4EOHBIX 3aBefe-
HusX. brarogapsi BHeApeHHIO UTPOBOrO MeToJia B 00pa3oBaTeNlbHbIN Mpolecc, 00yyaromumecs: 4yB-
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CTBYIOT ce0sl IOCTaTOYHO pacciadiieHo U KOM(POPTHO, MOJHOCTHIO OTKPBITHI K OOIIEHUIO U UX PeUb
MOCTENEHHO CTAHOBUTCS [10X0Ka Ha OPUTHHAIBHYIO aHTJIOS3BIYHYIO PeUb, HAIIPUMED.

Eme oguH >QQPEeKTUBHBIN METOJ — 3TO TpaMMaTHKO-TiepeBoHOW. OH ompenesseT 3HaHue
AHTTUICKOTO S3bIKa KaK BIaJeHHE TPaMMaTUKON U CIIOBapeM U 3aKJI04aeTcs B MOJTOTOBKE MPErno-
JaBaTeJieM aHFHHﬁCKHX TEKCTOB C HCITOJIB30BAHHUEM onpeﬂeneHme I‘paMMaTI/I‘-IGCKI/IX CXEM, KOTO-
pbie 00yUarouiicst JOMKEH MEePEeBECTH CHavala ¢ aHIVIMKWCKOro Ha PyCCKUH, a MOTOM, Ha000pOT, C
AHIJIMUCKOTO Ha pyccKkuid. ['1aBHOE JOCTOMHCTBO 3TOTO METOJA 3aKJIIOYAOTCA B TOM, YTO JIETKO
ycBauBaeTcs rpaMMartuka. HeoctatkoM ke siBiisieTcsl BO3MOXKHOCTD TMOSIBIICHUS SI3BIKOBOTO Oaphbe-
pay obyuaromumxcs [2].

B 3akmitoyeHure cTOUT OTMETHUTD, YTO KaKoi Obl U3 METO/10B 00yueHUs He ObLI BBIOpaH B Kaue-
CTB€ OCHOBHOT'O MJIM €IJUHCTBCHHOI'O, HCO6XOHI/IMa CUCTEMATHUYHOCTH B H3quHHH MaTepI/IaJIa 1 BbI-
COKHI1 YpOBEHb MOTHBAIIMK 00YyYaroIIerocs.

Jlureparypa
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A.C. Henotipanos

Hayuonanvnuii uccnedoeamenvckuil
Tomckutl nonumexnuyeckull yHugepcumem
2. Tomcxk, Poccusa

A pekTUBHBLIE CNOCOOLI M3YYEHUS aHFMUMCKOrO A3blKa

B Hacrosiiiee Bpemsi Ha pbIHKE TPy/Aa LEHSTCS CIEeLMATUCThl BHICOKOTO YPOBHS, CO 3HAHUSMU,
KOTOpbIE HE OTPaHUYMBAIOTCS JIMIIb y3KOMPO(PUIHLHON HarpaBlieHHOCThI0. OJHON M3 CaMbIX BaX-
HBIX, a TIOpOi W 00s3aTebHBIX chep MpodeccuoHaTbHON AESITeNbHOCTH OYIYLIEro BBITYCKHUKA
ABJIIETCS 00J1acTh 3HaHUS MHOCTPAHHOIO si3blka. Kaapbl, Bilajeroniye HHOCTPAHHBIM, B YACTHOCTH
AHTTUICKUM SI3bIKOM, UMEIOT OOJIbIIIE IAaHCOB 0OpETEeHMs 3aBETHOW BBHICOKOOTIIAYMBaEMOii paboThl,
HEXeJIM COMCKATEeNIh TAKOM K€ BaKaHCHH, HO HE BJIAJCIONINM aHTIMUCKUM SI3BIKOM.

besycnoBHO, KaXKIbplii U3 HAC MEYTAET OOPECTH JOCTOIHYI0, XOPOIIO OIIadyuBaeMyto padoTy,
B KOTOPO# cMOXKeT 3((HEeKTUBHO MPUMEHUTH MOTy4YeHHbIE 3HAaHUS, YMEHHsI M HABBIKM HE TOJIBKO TIO
CHElMalIbHOCTH, HO ¥ B 00JaCTH 3HAHUS U BIAJCHUsS] MHOCTPAHHBIM SI3bIKOM. 31eCh ClIeyeT pa3o-
OpaTbcsl B BOIPOCE BbIOOpA pe3ysIbTaTUBHOTO COc00a N3YUEHUsl aHTVIMHCKOTO S3bIKA.

OnHUM U3 caMbIX IPOCTHIX, U, HA HAII B3IJIsI, IEHCTBEHHBIX CIIOCOOOB OCBOEHHUSI MHOCTPAH-
HOTO fA3bIKa SBJISAETCS OBJIAJICHUE UM C TIOMOIIbIO KBATU(PUIMPOBAHHOTO HACTABHUKA.

U 31ecs MHOTOE 3aBUCHUT OT MpErnojiaBaTesisi: Korjaa o0ydaroiuecs: 3aHUMaloTCs ¢ MeIaroroM,
Ha HEro JIOXKUTCS HEJIETKUM Ipy3 OTBETCTBEHHOCTH 3a JaJIbHEHIINE YCIEeXU CBOUX IOJIONEYHBIX.
OueHb BaXXHO HE OIIMOUTHCS U MPaBUIBHO BbIOpaTh HacTaBHUKA. [loapyra MaMuHON cecTpbl WK
3HAKOMOM, KOTOpas KOI/la-To, Kak-TO U I/Ie-TO MpernojaBajia Wil K€ HEMHOIO BIaJeeT MHOCTpaH-
HBIM $13bIKOM, HE MPE/ICTABISETCS HaM UJI€aIbHBIM BapUaHTOM.

Eciu Bbl XOTUTE AOOUTHCS OTIMYHOIO M YyCTOMYMBOIO Pe3yJibTaTa, TO 3TO JOJIKEH OBbITh BbI-
COKOKJIACCHBIH, KBAIU(DUIIMPOBAHHBIN CHEIIUMAIUCT, 1I0Ka3aBIIUNA CBOIO COCTOSITENIBHOCTh U XOPOIIIO
ce0sl 3apeKOMeH10BaBUIMM. VeanbHbIM KaHAMIATOM, C HAllleld TOYKHU 3peHusi, OyJeT negaror u3
Xopoluei mKoabl uiau By3a. [Ipo Hero (1M Hee) Bcerja MOKHO MOJYYUTh HE3aBUCHMYIO OIICHKY
(TOJOXKUTENIbHYI0, HEUTPAJIbHYIO WJIM OTPULATENIbHYIO) OT €ro K€ CTyAeHTOB. Takoil mpenonasa-
TeJb JIOCTATOYHO OIBITEH U CMOXKET CIPOEKTUPOBATDH JUIsl yHallluXCsl IeUCTBEHHYIO CUCTEMY 00Y-
yeHus. B ciayuae, eciau MOMCK KOMIIETEHTHOIO CIELMAINCTAa YBEHUYAETCsl YCIEXOM, TO PaHO WM
MO3/IHO 3TO J1aCT pe3yJbTaT U 00ydaroIUics JOCTUTHET OCTABIEHHON L.

3ayacryo, B polecce U3yUeHUs] HHOCTPAHHOTO sI3bIKa, 00Y4YarolInecs: CTaIKUBAIOTCs ¢ MpooJie-
MOM HEXBaTKM MHOCTPAHHOI'O CJIOBApHOIO 3amnaca AJsi 0ojiee KOPPEKTHOro uzbsicnenus. [loatomy mpo-
67eMy C HEeJJOCTaTOYHBIM 00beMOM BOKalyJisipa HE0OX0IUMO periaTh. OHAKO peleHre JaHHOTO BO-
npoca MOXKET ObITh J0CTATOYHO MpobieMaTuuHbIM. [lepen TeM, Kak YTO-TO MPOU3HECTH Ha YYXKIOM
JU1st o0ydvarolierocs si3bIke, CHauana UM (pOpMyJIMpyeTcs MbICIb Ha POJHOM JUIsi HErO CPEe/ICTBE KOM-
MyHUKalMU. O4eHb 4acTo ObIBa€T JIOBOJIBHO MPOOJIEMATHYHO TIEPEBECTU Ty WM WHYIO (pa3y Ha aHT-
JIMHACKUI S3bIK, COXPaHUB IPH TOM CMBICII U HE HA/IENaTh OIIMOOK B yIIOTPEOJIEHUN JIEKCUKHU.

Pemenue Beillieyka3aHHOM HAMM 3a7]aui JIE)KUT HA MIOBEPXHOCTHU: HEOOXOAMMO BCIKUMHU CIIO-
co0aMu pa3HOOOPa3UTh CBOIO peyb:

e  [POYTEHUEM KHWUT;

*  IIPOCMOTPOM (PUTBMOB;

e 00IllEHUEM C HOCUTEJIEM SI3bIKA.

C oaHoO# cTOpOHBI Ipoliecc 0OOralieHus CIOBApHOIO 3armaca BUAMTCS HaM JIOBOJIBHO MpoO-
CTBIM, HO C JIPYrod CTOPOHBI OKa3bIBa€TCSi OYEHb HYAHBIM, JOJTMM U YTOMHUTENbHbIM. [loaTomy
o0yyaroliemMycs CTOUT 3aacTUTh TePIICHUEM.

Br160op npaBusibHON CUCTEMBI O0yYEHHS.

311ech CTOUT OMpeNeIUThCs: Kak OyJeT opraHu3oBaH npotiecc oOyuenusi? byner au on opra-
HU30BaH CUJIaMM MpernojaBaTelis WIM perneTuTopa Mo MWHOCTPAHHOMY SA3BIKY WIIM K€ 00yyaeMbli
OpPraHMU3YET Er0 CaMOCTOSITENILHO?
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B nepBom citydae Bech Ipy3 OTBETCTBEHHOCTH JIO)KUTCSI Ha MpernojaBaTelis, a BO BTOPOM — Ha
CaMOro M3bSBUBLIETO JKeJIaHUE U3ydaTh aHTIMUCKUN s3bIK. TyT oOydaromemycs ciaenyer 3aHsIThCs
CaMOaHaJIM30M M pa3o0paThbCs, C UEM y HEr0 BO3HUKAET OOJbIlIE€ BCEro MpoOJeM U TPYIHOCTEW U
y’K€ Ha 3TO0 JenaTh yrnop B o0ydyeHuu. B ciiyuyae BOZHUKHOBEHHUS CIOYKHOCTEH € peublo (Kak MUCh-
MEHHOMW, TaK M YCTHOM), cieayeT 0oJjbllie MpOCIyllInBaTh TEKCTOB Ha MHOCTPAHHOM si3bike. [Ipo-
0JIeMBI C MMCHMOM PELIAIOTCS Yepe3 MPOUYTEHUE KHUT U IITYAUPOBAHUE YUEOHUKOB.

HemanoBaxkHo U kenaHue caMoro o0yvarouerocsi: 6e3 Hero npoiecc 00y4eHust He yBeHYaeT-
cs ycrexoM. MoTuBalust — 3T0 TO, OT YEro He MEHbLIE, a MOXKET JlaXe U 0oJbIle, 4YeM OT BCEro Oc-
TaJILHOTO, 3aBUCHUT YCIIeX B U3yUYE€HUH AUCUMUIUIMHBL. DTO TO, YTO B OOJbIIEH CTENEHM TOJIKAET Ka-
XKJI0T0 U3 HAC Ha Kakoe-110o JeicTBue.

Takum 006pazom, Mpouecc U3y4yeHuss MHOCTPAHHOTO SI3bIKa IOCTATOYHO TPYAO0EMKHI 1 Tpely-
€T BPEMEHH, YCUIMHA M )KeJaHUs CO CTOPOHBI 00ydYarolerocss u mnpogpeccuoHaln3Ma co CTOPOHbBI
oOyyaroliero.

Hayuynwiii pyxosooumenv: H.A. Tymakosa, cmapwiuti npenooasamens, TI1Y, Poccus
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A.E. IIponuna

Hayuonanenuuii uccneoosamenvcxkuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomck, Poccus

K Bonpocy 06 accpekTuBHbIX cpeacTBax o0yyeHus
MHOCTPAHHbIM fi3bIKaM «CMUTUHT U UHPOTENMEHT»

AKTYalbHOCTB. 3HaUeHHE YMEHUI MHOSI3bIYHOTO YCTHOTO OOIIEHUS /17151 OyAyIIMX UHKEHEPOB
OYeHb BEIIUKO, T. K. 3TH YMEHHUSI HE0OXOIUMBI B PEACTOsAIIEH NMPOpECCHOHATBHON IESTETbHOCTH.

Beenenue. CTyeHTbl GOPMUPYIOT YMEHUSI UHOSA3BIYHOTO YCTHOIO OOLIEHUS, HAPUMED, Ha
KOH(EpeHLUAX WM NpU MPOBEICHUH CEMHHAPOB. B 3THX yCIOBUSX CTyA€HTaM HEOOXOAUMO KOp-
PEKTHO COCTaBIISATh CBOIO pe€b, @ UMEHHO — HUCII0JIb30BaTh PACPOCTPaHEHHbIE KOHCTPYKIIUH, Tpa-
MOTHO 0opmiIsATh uX. CobIt01aTh JIOTUYHOCTh CBOCH peuH U ee TeMaTUYECKYI0 HanpaBIeHHOCTb.

CoBpemeHHOE 00y4YeHHE MPOUCXOUT B YCIOBUSIX CTPEMUTEIBLHOTO HapacTaHUsI 00bEMOB HO-
BOIl MH(pOpMalLMK, KOTOpasi Tak OBICTPO yCTapeBaeT, YTO CTYJIEHTaM HE yJIa&TCsl YCBOUThH HYXKHbIE
Y UHTEPECHBIE UM 3HAHUS, a 3HAHUS, UMU IIPUOOPETEHHBIE, OBICTPO TEPSIFOT CBOIO aKTYaIbHOCTb.

Takum o0pa3oM, s TOro YTOObI UMETh BBHICOKUI pe3ysbTaT B OOyYEHUU CTYJEHTOB MHO-
S3BIYHOMY YCTHOMY OOILEHUIO ClIeAyeT MPUMEHSTh Haubosiee d3PPEeKTUBHBIE CPEACTBA O0yUECHHUS.
Takumu cpeacTBaMu MOXKHO CUMTATh CIUTUHT U UHPOTEHMEHT.

['maBHOE Ha3HaUEHUE TAKUX CPEACTB 00yUEHUsl — YCKOpEHHeE Tpoliecca GOpMUPOBaHUS HaBbI-
KOB U Pa3BUTHsI YMEHHUUN HHOSI3BIYHOTO YCTHOTo oOuieHwus. [Iporiecc o0yueHUs MOKHO OpraHH30-
BaThb HE TOJIbKO B (hopMasbHOM 0OCTaHOBKE, HO MPEBPATUThH B pa3BiedyeHUE C MPUOOpPETEHUEM I10-
JIe3HBIX 3HAHUU OJTHOBPEMEHHO, YTO U 00ECeUnBalOT CIUTUHT U UHPOTEHMEHT.

Leab nanHOM pabOThl — pacCCMOTPETh U AaTh XapaKTEPUCTUKY CPEACTBAM CIUTHHI U UH(O-
TEHHMEHT 7151 00yUYEeHUs] HHOSI3bIYHOMY YCTHOMY OOIICHHUIO.

Marepuanbl 1 METObI MCCIeA0BAHUA. ECIM CIIOKUTH aHTIIUICKUE CI0BA TOBOPUTSH (speak)
U ecTh (eat), TO MONy4UTCs cnumune (speating), KOTOPbI MOKHO MCIOJIb30BaTh Kak 3¢ (eKTUBHOE
CPEJICTBO 00YUYEHHsI MHOCTPAHHBIM 3bIKaM, B YACTHOCTH aHIJIMICKOMY.

Hampumep, cTyneHThl, U3yyarolue aHTJIMACKUN SI3bIK MOTYT MPUIJIacuTh B Kade HOCUTENs
s3bIKa U B HepOpMaJIbHOM 00CTaHOBKE OOIIAThCS MO 3apaHee BRIOPAHHON TeMe WM OpraHW30BaTh
ceMUHap, TEMaTHYECKUIl Beuep, COCTsI3aHue Mo Kakoi-mubo urpe. B urore takue meponpusitus 0y-
YT CIOCOOCTBOBATH Pa3BUTHUIO MHOS3BIYHOTO YCTHOIO OOILEHUS.

CHnuTuHT, Kak CpeJCTBO OOyuYeHHUs MHOS3BIYHOMY OOIIEHHIO, cOocoOCTBYET d(h(heKTUBHOMY
pa3BuTHIO HEHOPMAIBHOTO HEMOATOTOBJIEHHOTO OOIIEHHUs. ITO JaeT CBOOOY B BHIOOPE sI3BIKOBBIX
CPEJICTB ¥ KOHCTPYKIIHMH, BKIItoUasi NpoheccHOHaNbHBIN dKaproH U Ja)ke MOJIOJICKHBIN CIeHT. [2]

CymiectByeT psaa npodJieM, yalle BCEro BCTpEYarolUXcsi IpU 00y4eHUH WHOSI3BIYHOMY YCT-
HOMY OOUICHUIO:

e  CTECHEHUE 'OBOPUTH HA U3YYaeMOM SI3bIKE;

e 0O0s3Hb cJelaTh OIIMOKH, MOJBEPTHYTHCS KPUTUKE B CUTYallMd HEXBATKHU SI3bIKOBBIX
Y pEYEBBIX CPE/CTB;

e  BBIIEPKATh MPOJIOKUTENILHOCTD OOIIIEHUSI HA HHOCTPAHHOM SI3bIKE.

COUTHHT MOXET MOMOYb PEIIUTh BCE 3TU MPOOJIEMBI.

Ha 6a3e Tomckoro I[lonuTexHn4yeckoro yHuBEpcUTETa CYIECTBYET CTy/IeHYeCcKasi OpraHu3a-
st 6anubunauar k1ad (Buddy Building Club). 3To coolriecTBO akTUBHBIX M KPEaTUBHBIX MOJIO-
JIBIX JIIOJIEH, 3aMHTEPECOBAHHBIX B U3YUYE€HUM MHOCTPAHHBIX SI3BIKOB U KYJIbTYp HapoJ0B MHpa, 00-
HIEHUU ¢ MHOCTPAHUAMU M Pa3BUTUM CBOEro Juaepckoro norenuuana. Knydo BBC cymectByer B
TITY ¢ 2009 roga, oH o0beAUHSET PeOAT, BIAACIOIIUX HHOCTPAHHBIMU SI3bIKaMU, JJIs1 IOMOIIU CTY-
JIeHTaM-UHOCTpaH1am, rpuesxatoimiuM B TIIY st oOydyeHus. SA3bIKOBbIE YPOKH, SKCKYPCHH, BeUe-
pa urp, GUILMOB M MpE3eHTalUi CTpaH, MPU MPOBEIECHUU OOJBIIUHCTBA KOTOPHIX cO3MaéTcs 00-
CTaHOBKa cHUTHHT (4aif, kode, MeyeHbe, KOHQPETHl Ha crosiax). Bce 3To cmocoOCTByeT
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COBEPILIEHCTBOBAHUIO MHOS3BIYHOTO YCTHOTO OOIIEHMS, a TaK )K€ MPUOOPETEHHIO HOBBIX YMEHUMN
B MPAKTUKE MHOCTPAHHOTO SI3bIKA.

Crnenytoiiee CpecTBO OOy4eHMsI Ha3bIBaeTCs urgomeiimenm. BriepBble TepMUH UHGPOTEN-
meHT nosiwicsa B CIIA B cepennne 1980-x. O6pazoBaH OH U3 aHIVIMHCKUX clloB information (MH-
(dopmarnus) u entertainment (pa3sieuenue). [1]

CpenctBo MHPOTEHMEHT MpeAnoaraeT UCrojib30BaHUE CPEJCTB MYyJIbTUMEIUA, YTO YacTHY-
HO CTHpAET rpaHb MEXJy pa3BiiedeHUeM U oOydeHueM. Takum oOpazom, mpolecc MoiaydeHus 3Ha-
HUI 1 TpUOOpETeHHs caMbIX TPYAHBIX YMEHUI MpeBpalaeTcs B Mojo01e yBiIeKaTeabHOMN UIpHl.

[Ipumepom cpeactBa oOyueHUs] MHPOTEHMEHT MOXET CIYXHUTb HEIaBHO MOSBUBIIMICS
B SlnoHuu apT-npoexTt «Ileva-kyuay.

OcHoBarensimu aBukeHus «lleua-kyda» cranum sxkcnatsl u3 EBponsl Actpun Knstiin u Mapk
Hutam. Pecha-kucha B nepeBojie ¢ snoHckoro — «6na-61a-61a», «00ATOBHS» WK «3BYKU Oecebl».
OcHoBHoe npaBuio 20%20. 20 cnaiinos, 20 cexyna, 20 ¢pororpaduii. ABTOp Mo oyepeau Mnokasbl-
BaeT 20 cnaiinoB no 20 cexkyHJ Kax/blid, CONMPOBOXIasi UX KOMMEHTApUSIMU B T€UEHHUE 7 MHHYT.
Cnaiiibl CMEHSIIOTCS aBTOMATHUUYECKH, TO €CTh HUKAKUX «CIEAYIOIIMN ciaif, nokaayicra» Wid
«MOHO Hazaa?»

®opmat «Ileya-kyua 20%20» no3BoJaMII J€daTh NPE3EHTALMU KOPOTKMUMU U JUHAMUYHBIMU.
N3 150 dororpaduii BeicTynatomemMy HyXHO 0ToOpaTh 20 caMbIX JTy4dlIMX U HHTEpecHbIX. 20-
CEeKYHJHOE OTpaHWYEHHE TOXe He MO3BOJIAET «PACTeKaThCs MBICIBIO MO JIpeBy». B pesynbraTe —
CKa3aHO caMO€ Ba)KHOE€, BHUMaHMe MMyOJIMKH HE MOTEePsIHO, MHTEpeC K MPOEKTY BO3poc. ['eHnanbHo.
[Ipocro.

Kpome orpannyenus «20x20» 6onbiie Hu4Yero HeT. [Ipe3eHTannu MoryT ObITh Ha JIOOBIE Te-
MBI WJIM Ha OTOBOPEHHYIO 3apaHee. [Ipe3eHTaTopaMu MOTYT OBITh KaK IIECTUJIETHSS JEBOYKA, TaK U
CEeMMJIECATUIIETHUI npodeccop, IIIaBHOE, YTOOB! ObLTIO MHTEPECHO U HeoObIYHO. [1o100HbIE Mepo-
NPUATHS TIPOXOJIAT B JIETKOM M HehopManbHOI 00CTaHOBKE TaK KaK MOTYT MPOBOAMUTHCS B Kade,
kiy0e, 6ubamoTeke u T. 1., 4YTO CIIOCOOCTBYET CBOOOJIE U MPOCTOTE OOIIEHUSI U, BEPHYBIIUCH K Te-
Me, 00yueHHsI UHOA3BIYHOMY YCTHOMY OOLIEHHIO.

B pamkax paccMoTpeHMsl cpeAcTB OO0y4eHHs MHOSI3bIYHOMY YCTHOMY OOLIEHHIO CIIMUTHUHT U
UHPOTEHMEHT ObLIO MPOBEIEHO aHKeTUpoBaHUe 25 cTyaeHToB Tomckoro [TonurexHuueckoro yHu-
BepcuteTa. PaHee 3TH cTyJIeHTHI ydyacTBOBaJIM B KOH(epeHuuu B popmate «Ileya-kyda», a Tak xe
ObUIO NPOBEIEHO HECKOJIbKO MPAKTUYECKUX 3aHATUHM B HedopMmalbHOW oOcTaHOBKe. 3a/laHbl Cie-
JYIOLIE BOIPOCHI:

— Kakoti 6uo sanamuii eam 6onvute Hpasumes?

BosbinHCTBO cTyeHTOB O0TBeTHI0: «lIpakTHueckue 3aHATHA B He(OpMaIbHOW 00CTaHOBKE
HOHPABUJIMCH 0OJIbLIE, YeM OOBIUHBIEY.

— Ilomoeaem nu 6am negpopmanvhas 06CmMano8Ka ayyuie yceausams Ho8yo uHgopmayuio?

[TouTtu Bce omnpoleHHbIE CTYEHThl OTBeTWIN: «/la, B HepopmMaabHOl 0OcTaHOBKE MOTyYaTh
HOBBIE 3HaHUs Jierye». Bee ocTanbHble CTYIEHThl HE CMOIUIN ONPEAEIUTHCS ¢ OTBETOM.

— Yeeounu nu ev1 umo-nuby0v Hogoe 0513 cebsl, 6 npoyecce NOO20MOBKU Npe3eHMayuy 8 Cmu-
qe «lleua-kyua»?

Bce ormpolieHHble cTyIeHThl OTBETHIIN MOJIOKUTENbHO. OCHOBHBIMU ITyHKTaMH OTBETOB OBLIH:
YyBCTBO BPEMEHH, YMEHHE BBIAEIATH TJ1ABHOE U YMEHUE YETKO U KPAaTKO BbIPAXKaTh CBOM MBICIIH.

— Xomenocw b6vl 6am uauje npakmuko8ams NOOOOHbIE 3aHAMUA?

Bce cTyaeHThl u3bsABUIN JKeTaHKUe TIOBTOPUTH JAHHBIA (hopMaT MEPONPUSATHIA.

Pe3yabTaThl Hccae10BaHUA M UX o0cyxkaeHue. /laHHOe Mccie0BaHUE MOKa3ano, 4To -
(hEeKTUBHOCTh TAaKUX CPECTB OOyUEHUs HEJlb3sl HE IPUHUMATh BO BHUMaHMe. Tak Kak NpUMEHEHHe
CIMTUHT U UH(OTEHMEHT MOMOraeT CTyJIeHTaM IMPeoaosIeTh TPYAHOCTH, BO3HUKAIOIME MPU WHO-
S3bIYHOM YCTHOM OOLIECHUHU.

C noMoIblo 3TUX CPEACTB CIOKHO MOJYYUTh (yHIAMEHTAlbHbIe 3HAHHs, HO C MOMOIIBIO
ATUX CPEJICTB 00yUEHUSI MOKHO 3(P(HEKTUBHO 3aKPETUIATh MOJYyUYeHHbIC 3HAHUS BO MHOTHUX oOJac-
TSX, 0COOEHHO B 00JIACTH BJIaIEHUS] MHOCTPAHHBIM SI3bIKOM.
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Takum 00pa3oM, COUTUHT U UHPOTEHMEHT, KaK CpeJCTBa 00YUYEHUS] MHOS3BIYHOMY YCTHOMY
OOIIEHUI0, BKJIIOYAIOT B ce0sl IMOLMOHAIBHO-MOTHBALIMOHHBIE YCTAHOBKH, YTO TIOMOraeT cOo34aTh
KOMQOPTHBIHA (HOH, HA KOTOPOM Pa3BEPTHIBACTCS OCHOBHOE COJICPIKAHUE 3aHSITHUS.
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KoHTekcTHOe 00yyeHUe 04HO U3 YCOBUM
AN (popMMPOBaHMA MHOA3LIYHON KOMMYHUKaTUBHON KOMMETEHLUM

OOycioBiieHHasi COLMANbHBIM 3aKa30M o00lIecTBa pa3paboTka BOMPOCOB OOYyYEHHUS MHO-
CTPaHHBIM SI3bIKaM CIIELIUAJIUCTOB SIBJISIETCS OJHOW M3 CaMbIX aKTyaJbHBIX MPOOJIEM MpenojaBaHus
MHOCTPAHHBIX s3bIKOB. B HOBOM KOHLENIMHM 00y4eHUs] HHOCTPAHHOMY SI3bIKY B HESI3bIKOBOM BYy3€
NOTYEPKUBAETCS, YTO MHOCTPAHHBIN S3BIK SIBISETCS HEOTHEMJIEMBIM KOMIIOHEHTOM MpOdeccro-
HaJIbHOW TIOJITOTOBKM COBPEMEHHOTO CHelHaIncTa JII000ro NpoQuis.

Jlg yerenHoro npogecCuoHaibHOrO B3aUMOIEHCTBUS, B OCHOBE KOTOPOTO JIEKUT €MHCTBO
npeaMeTa JesiTeIbHOCTH M HAMPaBJIEHHOCTh Ha pellieHue MPOU3BOJICTBEHHOM 3a/jauu, HEOOX0AUMO
coYyeTaTh JIMHTBUCTHUYECKYIO0 KOMIIETEHIMIO, NPOQPECCUOHANbHBIE 3HAHUA W  COLHUAIBHO-
MOBE/IEHYECKUI KOHTEKCT.

Dddekt n o0yueHHst U pa3BUTHS SBIISETCS HEMTOCPEICTBEHHBIM PE3yJIbTaTOM AESATEIbHOCTU
yyalmxcs, CBSI3bIBAIOLIEH WX ¢ OKpykawoiuM MupoM. Ee xapakTep, ¢ 0IHOI CTOPOHBI, U CTENEHb
yIpaBJeHUs €10 00yYaroluM — ¢ Ipyroi, — IJaBHbIE MyTH MOBBILIEHUS KaueCTBAa YCBOCHMUs, pa3BU-
Batolero agdekxra odyuenus. [4, c. 35]

B conepxanue 00pa3oBaHus, BXOJAT HE TOJIBKO 3HAHUS O JEHCTBUTEIBHOCTH, HO U caMa Aei-
CTBUTENILHOCTb, 3a()MKCUPOBAaHHASI B BUJE MUHUMAJIbHOIO MEPEYHsS peajbHbIX OOBEKTOB, MOJyIe-
KalllMX U3ydeHUto. B oTHOIIEHUH 3TUX 0OBEKTOB OPraHU3YETCs COOTBETCTBYIOLIAsl 00Opa30BaTEb-
Has IeATENbHOCTh yYallluXcs, KOTOpasi MPUBOIUT K (HOPMUPOBAHUIO Y HUX OOIIEYyUeOHBIX 3HAHUM,
YMEHMM, HABBIKOB M CIOCOOOB AESTENBHOCTH, CUCTEMATU3UPOBAHHBIX B MUHUMAJIbHOM IEpEYHE
KJIFOYEBBIX KOMMETEHIUH. [6]

Hanuuue peanbHON NEHCTBUTENBHOCTH — HEOOXOJUMOE YCIOBHE DPA3BUTHSI KOMIIETEHTHO-
CTel, KOTOpble OTHOCATCS K 00bekTamM. KoMrereHTHOCTH O0TaHMKA HEBO3MOXHO OCBOUTH, M3yyas
TOJIbKO KapTUHKHU I[BETOYKOB B y4eOHUKE, HY)KHBI peasibHble pacTeHus. M3yuaTb HEOOXOAUMO TO,
YTO OKpY’KaeT, C YeM OH PeabHO B3aUMOJICHCTBYET WJIM MOXET B3auMOjeicTBOBaTh. [Ipubopsl
MO’KHO M3Yy4aTh U KaK peajbHble 00BEKThI, U KaK CPEACTBA U3YUYEHUsI pealbHbIX 0OBEKTOB. [6]

Kak ormerun H. XoMckuii, «Mbl mpoBoAUM (PyHIaMEHTAIBLHOE pa3inuure MeXIy KOMIEeTEH-
uel (3HaHWEM CBOETO s13bIKa FOBOPSIIIUM — CIYIIAIONIMM) U yHOTpeOieHrueM (peaabHbIM UCTIOb-
30BaHHEM $SI3bIKa B KOHKPETHBIX CUTyalusix). ToJabKO B MI€aIM3UPOBAHHOM cliydae... ynorpeodJe-
HUE SIBJISIETCSI HETIOCPEICTBEHHBIM OTPAXKEHUEM KoMIeTeHUuu» [S]. B 1eldcTBUTENBHOCTH K€ OHO
HE MOXET HEMOCPEICTBEHHO OTpakaTh KOMIIETEHIHIO. 3]

[lenb 00yueHHs HHOCTPAaHHOMY $3bIKY B TEXHUYECKOM BY3€, 3aKJIHOYAETCS B CO3/IaHUE YCJO-
BUH J171s1 GOpMHUPOBAHUS UHOS3BIYHON KOMMYHUKATUBHOM KOMIETEHIIMU B 00y4YeHHH OOLIEHUIO Ha
MHOCTPAHHOM SI3bIKE HaJIM4YMe, KOTOPOl 00ecneyuT roTOBHOCTh CHEUUAINCTOB TEXHUYECKOTO MPO-
¢bus obmarbes Ha MHOCTPAHHOM SI3bIKE, @ TAKXKE CO3/1acT OCHOBY ISl JaJIbHEHIIEro caMmoCoBEp-
IIEHCTBOBAHUS B 00JaCTU MHOCTPAHHOTO fA3bIKA.

B xozme koHTeKcTHOro 0OyudeHHUsl MPOUCXOTUT TpaHchopMalvs yueOHOU 1edaTeIbHOCTH CTY-
JIeHTa B MPOo(eCcCHOHANBHYIO C TIOCTENIEHHONW CMEHOW MO3HaBaTeJIbHBIX MOTPEOHOCTEH U MOTHBOB,
Hesel, MOCTyNKOB U JACUCTBUM, CPENICTB, IpeaAMETa U pe3ybTaToB Ha MpodeccuoHanbHbie. [ naB-
HBIM 3JIeCh SIBIISIETCS pa3BUTHE (C OMOPOH HAa HAy4YHYI0 WH(OPMAIMIO) CIIOCOOHOCTEH CTYIEHTOB
KOMIIETEHTHO BBIMOJHSTH MpodeccuoHalbHble (QYHKIMM U 33/1ayu, pa3peniatb MnpoOieMbl U TO-
CPEJICTBOM 3TOr'0 OBJIa/IEBAThH LEIOCTHON MPO(ECCHOHAIBHOMN 1€ATENbHOCTBIO.

OcHoBHasl uJiess KOHTEKCTHOTO 00YUYEHUS] COCTOUT B TOM, UTOOBI HAJIOKUTh YCBOCHUE CTYI€H-
TOM TEOPETHUYECKUX 3HAHUW Ha KaHBY Oynyliei nmpodeccuoHanbHOM nesTenbHoCTH. [ 3 Toro He-
00X0UMO TOCHeA0BaTEIbHO MOJEIUPOBATh B Pa3sHOOOpa3HbIX ¢opMax yuyeOHOW AesTenTbHOCTH
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NpoQecCHOHATBbHYIO AEATEIbHOCTh CHEIMaINCTOB B €€ MPEIMETHO TEXHOJIOTHYECKUX (IpeaMeT-
HBIM KOHTEKCT) M COLIMAIIbHBIX (COIMAaIbHBIN KOHTEKCT) COCTaBIstonmX. [1, ¢. 69]

B yueOHbIX mpodeccuoHaNIbHO OPUEHTUPOBAHHBIX CUTYalMAX MPOUCXOISAT YCBOCHHE U aK-
Tyanu3aius NpopecCUOHaIbHBIX 3HAaHWN, KOMIIETEHIIMM, CTAaHOBJICHHE CMBICI000pa3yIOUMX Mpo-
(eccOHATBHBIX MOTHMBOB, pa3BUTHE MPO(ECCHOHANIBHO BAXKHBIX KauecTB, MPO(ECCHOHAIBLHOTO
MBIILUICHUS, TPUOOPETAETCsl OMBIT pealu3allii 3HaHWi, a Takke SMOIMOHATbHO-BOJIEBOI peryis-
uuu. [1, c. 77]

Enunuueit paboTbl B KOHTEKCTHOM OOYy4YE€HHUHU MpernojaBaTelis U CTYJEHTOB SBISETCS CUTya-
1Sl BO BCeW ee MPEeJIMETHOM M COLMaIbHOW HEOJHO3HAYHOCTH M MpOTHUBOpeuuBOCTH. CUTyauus
HeceT B cebe BO3MOXKHOCTU pa3BepThIBAHUS COJEpKaHUsI 00pa30BaHUs B €ro TMHAMUKE, [TO3BOJISET
3a/1aTh CUCTEMY MHTEIIEKTYaJbHBIX U COLMATIbHBIX OTHOILIEHUHU JItOJIEH, BOBJIEUEHHBIX B ATy CH-
Tyauuio (mpernojaBaTelissi U CTYJIEHTOB Kak CyOBbeKTOB 00pa30oBaTENILHOTO MpoIiecca), COCTABIISIET
O00BEKTUBHYIO NPEANOCHUIKY 3apO0KIEHUS MBILUIEHUS 00y4atoIerocs.

[TomuuHsIsick HOpMaM KOMIIETEHTHBIX MPEAMETHBIX IEHCTBUI U HOpMaM MOBEACHUS JIOJIEH, B
XOJIe aHaliu3a U pa3pelieHns CUTYyalluu, CTYJeHT (OPMHUPYETCs KaK CHEelUaTUCT B €IMHOM TOTOKE
AKTMBHOCTH HaIPaBJICHHOI Ha yCBOEGHHUE CoJiep:kaHusi o0Opa3zoBaHuH. [2, c. 60]
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Mpuémbl paboThl Hag aKTyanbHbLIMU TEKCTAMU HA 3aHATHAX
Mo PyCCKOMY f3bIKY KaKk MHOCTPAHHOMY

OO0yuenue pycckoMmy kak uHocTpaHnHomy (nanee PKUM) GasupyeTcst Ha cleyomuX JTUHTBO-
JTUIAKTUYECKUX U METOJAMYECKUX MPUHIUIAX:

1) pa3BUBalOIIMA M MHTETPATUBHBIA XapakTep OOyueHUs, aKTUBU3UPYIOUIMNA MHTEIEKTY-
aJbHbIE CIIOCOOHOCTU MHOCTPAHHBIX CTYACHTOB;

2) KOMMYHHKAaTUBHO-AEATEIbHOCTHBIN MOAX0]] K 00Y4YEHHIO, HAlleTUBAIOIIMK Ha MpaKTUYe-
CKO€ BJIaZICHHE SI3bIKOM KaK CPeJCTBOM OOIIEHMs B aKTyaJbHBIX JIJIsl OakajgaBpoB cdepax JesTeNb-
HOCTH;

3) mnpodeccroHanbHO-OPUEHTUPOBAHHbBIN XapakTep 00y4YeHuUs;

4) B3aMMOCBS3b O0YUYEHUS C Pa3IMUYHBIMU BUIaMU PEUYEBOI 1€ATEIbHOCTH;

5) mnpeeMCTBEHHOCTb B OTOOpE M pacrpe/ie]ieHUH sI3bIKOBOTO MaTepHalia Ha BCEM MPOTSIKE-
HUU 00yYEeHUSI.

MeTtoauka mpernojaBaHusl PyCCKOTO MHOCTPAHHBIM CTYJ€HTaM OCHOBaHA MPEXE BCEro Ha
JETYKTUBHOM METOJI€ NPEIbsBICHUs yueOHOro MaTepuasa, CUCTEeMaTUYECKOM UHCTPYKTUPOBAHUU
0 BBITIOJTHEHUIO 3a/IaHU, Ha pa3HOOOPA3HBIX TPEHUPOBOYHBIX YIIPAKHEHHUAX U HA MMOBCETHEBHOM
KOHTpOJIE 32 CAMOCTOSATEIbHOU JEATeIbHOCThIO CTYJIEHTOB. BCE 3TO HE BBI3BIBAET MCUXOJIOTHYE-
CKOTO HENpUATHS U CIOCcOOCTBYeT 3 (HEeKTUBHOMY OOyUEHUIO PYCCKOMY SI3bIKYy. B mporiecce uzy-
yeHust PKU y MHOCTpaHHBIX CTYJIeHTOB (OPMUPYIOTCS 3HAHUS CTUIIMCTUYECKUX CPEACTB SI3bIKa U
YMEHMsI IPABUJIBHO BbIOMpATh W yHnoTpeOJsTh 3TU cpencTBa B peuu [2, c. 172]. Ocoboe mecto B
npouecce o0yuenust uHoctpaniieB PKU 3anumaet pabota ¢ Tekctamu. [1aBHBIM yMeHHEM, KOTOpoe
(dopmupyetcst Ipu paboTe ¢ TEKCTaMHU, SIBISETCS KOMIpPECCHs. Y MEHUE CKaTh TEKCT — 3TO YMEHHE
BBIJICTIUTh TJIABHOE U3 MPEJI0KEHHOTO BBICKa3blBaHUsA. BO MHOTMX pekoMeHJalusIX 1Mo KoMmmpec-
CHH TEKCTOB UMEIOTCS TaKUe PEKOMEH AU

1. Tlpu nmepBOM UTEHUHU TEKCTa MEPBOMCTOYHHMKA OYEHBb BaXKHO OINpPEAEIUTh, KAKOBa MUKPO-
TeMa Kaxaoro ad3ara.

2. 3amucaTh KJIIOYEBbIE CI0Ba, MPUUEM JyUllle 3alUChIBATh, OCTABIISS TPOCTPAHCTBO MEXKTY
CJIOBaMH, YTOOBI TOTOM JIOTIOJIHUTD 3aIUCh.

3. OOBIYHO PUTOPUYECKHI BOIPOC MEIIAET CHKATHIO TEKCTa — €r0 MOYKHO MEPEBECTH B YT-
BEPIXKICHHE.

[ToroBopuM 0 TPYJIHOCTSAX, KOTOPbIE MPUXOJIUTCS MPEOAOJeBaTh CTYJEHTaM-UHOCTPaHIaM B
xoJie paboThl ¢ TeKCcTOM. C3kaToe U3J10KEHNE IEPBUYHOIO TEKCTA TOJIKHO MepeIaBaTh coAepKaHue
UCXOJHOT0 TeKCTa KpaTko W 00001EHHO. B HOBOM (ckaTOM) TEKCTE JOJKHBI OBITH OTpPa)KeHbI
[JIaBHBIE MBICIM aBTOpa, COOJIOJEHA JIOTMUYECKas MOC]Ie0BaTeIbHOCTh coObiTHil. HeoOxoaumo
YETKO COXPaHUTh BCe MUKPOTEMbBI UCXOJIHOTO TekcTa. [Ipy HanMcaHuu BTOPUYHOIO TEKCTa, OMOJ-
HEHHOI'0 COOCTBEHHBIMU OLIEHKAaMH, I0BOJIAMU U PacCyKJIEHUSMHU, HEOOXOIMMO ClIeI0BaTh 0CO00-
MY CTUIIIO, TO3TOMY TpeOyeTCsl OCBOUTH HEKOTOPBIE MPUEMBI CxKaTHsl TeKcTa. [Ipuémbl cikaTust Tek-
cTa — 3To 000011IeHue, UCKIItoUeHuE, yrpoiueHue. [Ipuém «obob1ieHne» npumMeHseTcs Toraa, Kormua
MBI 3aMEHSIEM OJHOPOJHBIC YJIEHBI MPEIJIOKEHUs O00O0OIIAIONIMM HAaUMEHOBaHUEM; O0beIUHsEM
NpeJIO’KEHMsI, CBSI3aHHBIE OJTHOW MBICIIBIO, UM 3aMEHsIeM (parMeHThl MPEATOKEeHU CUHOHUMUY-
HBIMU BbhIpakeHUsIMU. [IpuéM «ucKItoueHne» pacipoCcTpaHseTcss Ha BBOJHBIE CJI0BA, YTOUHSIOIINE
¥ 000cO0JIeHHBIE KOHCTPYKLMH, OJHOPOJHBIC YJICHBI MPEAJIOKEHHUs, OJHOTHITHbIE KOHCTPYKIIMH,
T. €. Ha BTOpPOCTENEeHHYI0 nHpopmanuoo. HakoHeln, MpuéM «ynpoiieHue» — 3T0 CAUsHUE HEeCKOJb-
KUX TPEJIOKEHU B OJHO, 3aMeHa CJI0KHBIX CHHTAKCHMYECKUX KOHCTPYKIHUH MPOCTHIMH (HAIpH-
Mep, OMNpeeNuTeNbHbIe MPUIATOYHbIE 3aMeHsIeM 000COOJEHHBIMU OMpeesIeHUsIMU) UM 3aMeHa
MPSIMOM peYX KOCBEHHOM, T. €. U3MEHEHUE CTPYKTYPhI MPEIIOKEHUMN.
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[Tocne cxxaTust MoOTy4YaeTcsl TEKCT, B KOTOPOM COXpaHeHa He TOJbKO CTPYKTypa MepBOMCTOY-
HUKa, HO U JIOTUKA PACCY>KICHHUI aBTOpa MCXOIHOTO TEKCTa. ITO JIETKO MPOCIEAUTh Ha MpUMepe
CKaTUs HAYYHO-TIOMYJIIPHOTO TEKCTa «DTAJIOH BPEMEHMU»:

B coBpemenHol (usuke, KOTOpasi OCHOBaHA Ha PENIITUBUCTCKON MEXaHUKe, €CTh JIUIIb OTHO-
CUTEIIbHOE BpeMsl; NIl ero U3MEPEeHMsI MCIOJB3YIOT MOBTOPSIOIMUiCS Gpuzndeckuii npoiecc. Ha-
npuMep, BpallleHHe CTPeNKM Ha PY4YHBIX Yacax, KojiebaHHs MasTHUKA, BpallleHue 3eMJIU BOKPYT
ConHua, KosiebaHus KBapLEeBOW MIACTUHKH, U3JyUYEHUE CBETa aTOMaMH.

Bri6uparot kakoi-To ¢puznyecKuil npoiecc U OObSIBISIOT: MEXKAY JABYMS €ro MOBTOPEHHUSIMU
MIPOXOJUT OJIMH M TOT K€ MHTEPBAJ BpEMEHU. DTOT BHIOPAHHBIN MPOIECC CYMTAIOT ITATIOHOM Bpe-
MeHH. C ero noMoIbo U3MEPSIOT BpeMmsl.

Ho xak onpenenuts, 4T0 BEIOpaHHBIN ITAJIOH AelcTBUTENbHO HaaéxeH? Eue HeloToH nucain:
«EcTrecTBeHHbIE COJTHEUHBIE CYTKH, KOTOPbIE Mbl CHUTAEM PaBHBIMU, B JCHCTBUTEIHLHOCTH, HE PaB-
Hbl». KakoB cMbIci 3THX cioB? Beap ecinu 000poT 3eMiu BOKPYT OCH BbIOpaH 3a 3TajJOH BPEMEHH,
CYTKM paBHBI 1o onpeaeneHuto. OTBET, U 3TO TUIMUYHO AJs1 (HU3UKHU, YUCTO IKCIIEPUMEHTAIbHBIMN.
Y4éHble pacroyiaratoT He OJHUM STAJOHOM, a IIeJIbIM Ha0OpOM CaMBIX pa3HBIX MO CBOEH (u3nye-
CKOI MpHpo/ie MOBTOPSIIOIIUXCS MPOLIECCOB. BBIACISAIOT Te U3 HUX, KOTOPbIE MTPOXOSAT CHHXPOHHO
NIPU CPaBHEHHUH JPYT C APYTOM, U UMEHHO WX OOBSBISIOT dTATIOHAMH M3MEPEHUS UICTUHHOTO Bpe-
meHu. Ecnu ke nipu 60s1ee TOYHBIX U3MEPEHMSIX OKaXKETCsl, YTO KaKOW-TO U3 STAJIOHOB HE corjacy-
€TCsl C MPOYMMH, OT Hero oTka3biBatoTcs. Ceiiuac HanboJee TOYHBIN ITAIOH BPEMEHU — aTOMHbBIE
4achl, paboTa KOTOPBHIX OCHOBaHA Ha U3MEPEHUH YACTOThI CBETOBBIX BOJIH, U3Ty4aeMbIX aTOMaMH.

[Tocne cxaTvs MOJYYIHIICS HOBBIH TEKCT, B KOTOPOM, OJIHAKO, COXpaHEHa CTPYKTypa MepBOUC-
TOYHHUKA, €ro JIOTUKa U OCHOBHas uHQopmalus: «B coBpeMeHHOI Qu3nKe, OCHOBaHHOM Ha pessiTH-
BUCTCKOM MEXaHUKE, €CTh JIUIIh OTHOCUTEILHOE BPEeMsl; Ui €ro U3MEPEeHHsI UCTIOIb3YIOT MOBTO-
pstoluiicss puzndeckuit mpoiecc. ITOT BIOPAHHBIN MPOLIECC CUUTAIOT ITAIOHOM BPEMEHH.

OnpenenuTh HaIEKHOCTh BHIOPAHHOTO ATaJOHA MOXKHO 1O CHHXPOHHOCTH €r0 C JPYTUMHU
stasnioHamu. Ceituac HanbOosiee TOUHBIN ATAIOH BpEMEHHU — aTOMHbIE Yachl».

Kak BuanMm, U3 NepBOMCTOYHHUKA «YIUIU» TPUMEPBI, HEKOTOPBIE OMpPEeeIeHUs, MOJAPOOHOCTH,
HE HeCyIllMe CyIIeCTBEeHHOW MH(pOopMaIMK, OJTHAKO BCs TJIaBHAs MH(OpMaLMsS JaXKe Moclie CyllecT-
BEHHOTO C)KaTHUsl BO BTOPUYHOM TEKCTE COXPAaHEHA MOJHOCTHIO.

Ha 3anstusx PKU ¢ nHOCTpaHHBIMH CTyA€HTaMU OCOOCHHO Ba)KHO MOCTOSTHHO padoTaTh C
aKTyaJIbHBIMHM TEKCTaMM MO crienuaibHocTu. [IpuBeném npumepsl 3aganuil mpu padoTte ¢ TeKCTaMu
1o 3koHOMMKe. PaboTa HauMHaeTcsl ¢ 3aJjlaHusl TPOUYUTATh TEKCT, COCTaBUTh Ha3bIBHOM M BOMpPOC-
HBIW TJIaHBI:

KoHnkypeH1ius — 3TO CTOJKHOBEHUE MHTEPECOB, BOSHUKAIOIIEE TaM, I'/ie KOJIMYeCTBO OJar uiu
CIpoC MOTpeOuTeNel SBISIOTCS OrpaHnYeHHbIMU. KOHKYpUpOBaTh MOTYT Kak MOTpeOUTENH, Tak U
¢upmbl. CTeneHb KOHKYPEHIUH pa3ivyHa Ha pa3HbIX PbIHKAX U 3aBUCUT OT KOJMYECTBA MPOJIaBLIOB
U MOKyMaTesiel, T0CTOBEPHOCTH M JOCTYIMHOCTH MH(POPMAIUHU, BOZMOXKHOCTH JIETKOTO JOCTyMa Ha
PBIHOK APYTUX (UPM, CTENIEHU OJTHOPOJHOCTH TOBapa. BhIIENSAIOT cliefyiolire TUIbI PIHKOB: CO-
BEpILIEHHAs! KOHKYPEHIIUs — MEJIKKe (UPMBI MOTYT CBOOOTHO BXOJIUTh U BBIXOJUThH HA PHIHOK U TO-
KAJAaTh €ro B 3aBUCMMOCTH OT YPOBHS LI€H (PbIHOK 3€pHa), MOHOMOJUS — MPOJIaXy Ha PhIHKE OCY-
HIECTBISET OJIMH 4YENOBEeK WM OAHAa ¢upMa (PBIHOK ajaMa3oB), OJHUIOMOJUS — TMPOJAABIIBI
KOHKYPHUPYIOT MEXIy cO00M MyTEM MOBBIIICHUS Ka4eCTBa, PEKJIaMbl (PBIHOK aBTOMOOMIIEH ), MOHO-
MOJUCTUYECKAs] KOHKYPEHIUS — MPOIYKIMs TPOU3BOIUTENICH 3alllUIIIeHa TOPTrOBOKH MapKoOul (PhIHOK
KOCMETHKH).

[TocnerekcToBble 3anaHus

3ananue 1. 3aoMHUTE yIpaBieHUE CAeAYIOUMX r1aroyioB. K BbIIEIEHHBIM KypCUBOM CYIlIe-
CTBUTENIbHBIM MOAOEpUTe MpuiarareiabHbie: 3aBUCUT (OT uero?) xoruvecmea (Koro?) mpoaaBIOB U
MOKyTaTele—2 maiex; MOKKUIaTh B 3aBUCUMOCTH (OT 4ero?) oT ypoeHs (4ero) 1eH — 2 majaex; 3a-
nuiieHa (yem?) mapkou — 5 najiex; BXOAUTh (Ha 4T0?) Ha pblHOK — 4 NAJeK.

3ananue 2. [lonOepute aHTOHUMBI K CIOBaM: MEJIKHH — ..., TOCTOBEPHOCTD — ..., JETKUN — ...,
MOBBIIIEHHUE — ..., OTHOPOJHOCTD — ..., BXOJTUTH — ....
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3ananue 3. YyactByeM B nauckyccuu. Tema nnst oOcyxieHusi: «Kakodl TUm pbIHKa, TO-
BalieMy, Haubosee mepcrnekTuBeH?» PexomeHnauuu: cieiuTe 3a CBSI3HOCTHIO M3JIOXKEHHS] U HC-
NOJIB3YHTE MpeJlaraéMble HUXKE CPEJICTBA CBSA3U U OPraHU3alMM LIEJI0ro TeKCTa!

Hauaino paccyxnenus: enauane, cnavana, npesicoe 6ce2o, 8 nepgyio ouepeos.

CBs13b ¢ mpenplayleld HHPOpMaLMeil: Kak ObLI0 CKA3aHO Gblule, KAK OMMEUAN0oCh, CO2NACHO
5MOMY, 8 COOMBEMCMEUU C IMUM.

Wnmoctpauusi, NOSCHEHUE: Hanpumep, OpyeuMu Cr08amu, MmMouHee 2080ps, UHAYE 2080ps,
8 YACMHOCTU.

Beenenue obo6matonieii MHGOpMaLUN. paccmMompum ciredyroujue Ciyuau, 8bIAICHUM OMHOULEHUE.

BoiBog, UTOT, 3aKIIIOUEHUE: MaKUM 00pa3om, umak, cie008amenbHo, 8 3aKitoyeHle, NOIMOMY.

3ananue 4. [lponomkure BeicKa3bIBaHUsl, UCIIOJIb3Ys MH(OPMALIMIO TEKCTA.

1) Tam, rae konauuecTBO Onar WM CHOPOC MOTpeOUTENell SBISIIOTCS OrpaHUYEHHBIMU,...
2) OT KonMyecTBa MPOJABILOB U TMOKYyMNaTese, J0CTOBEPHOCTH U AOCTYITHOCTH MH(MOpMAIMH, BO3-
MOKHOCTH JIETKOTO JIOCTYIa Ha PBIHOK APYTUX (UPM, CTEIIEHU OJHOPOAHOCTH TOBapa 3aBHUCHT...
3) Ha pa3nbIX pelHKax pasnuyHas...4) Tun peiHka, rae Meiakue (GupMbl MOTYT CBOOOJHO BXOJIUTH
Y BBIXOJIMThH Ha PHIHOK W MOKKU/IaTh €r0 B 3aBUCHMOCTH OT YPOBHS 1I€H, Ha3bIBaeTcs ...

3amanue 5. Breipasute cornacue/Hecoriacue ¢ BBICKAQ3aHHBIM MHEHHEM, HUCIOJb3Ysl KOHCT-
pykuuu «Hert, 3T0 He coBceM Tak... Jlymaro, 4To 3TO He coBceM Tak...[la, 1o Tak...»: Om Konuye-
cmea npooasyos u NoKynamenell Ha pblHKe CmeneHb KOHKYPeHYUul 3a8UCUm He3HAYUMETbHO.

3ananue 6. CocraBbTe MUKpoauanoru no reMe «Konkypenuus. Tunel peiHKoB». Mcnonb3yii-
T€ B IMAJIOTaxX yKa3aHHbIE BbILIE MOEIIH.

3ananue 7. HaiinuTte B TekcTe ornpeaeaeHus SKOHOMUUECKUX TEPMUHOB, BBIYUUTE UX U MPU-
TOTOBBTECH K TEPMHUHOJIOTUYECKOMY JUKTAHTY.

3ananue 8. [loaroroBbsTe pedepaTuBHYIO CTAThIO HA OCHOBE TEKCTA.

[Tpu npoBepke pedepaTUBHON CTaTbU YUYUTHIBAIOTCS CIEIYIOIIME KOMIIOHEHTBI: COJEprKa-
TEeJbHBIN, KOMITIO3ULIMOHHBIN U s13b1K0BON. Co/iepKaTenbHbli KOMIIOHEHT COCTOUT U3 YMEHUM:

e  OTpa3uTh OCHOBHYIO MH(OPMALIMIO UCXOJHOTO TEKCTA,

e  MpeAcTaBUTh MH(GOPMALIMIO B CXKATOM BUJAE (3aMEHUTH CIIOBOCOYETAHUS OJHUM CIIOBOM,
npeoOpa3oBaTh CIOKHBIE KOHCTPYKIMU B MPOCThIE, TPAaHC(HOPMUPOBATH JIBA MPEJIOKEHHUS] B OJTHO
UT. 1),

*  CTPYKTYpPHpOBaTh cOOpaHHYIO MH(OpMaLUIO (co3aaTh MPOYHBIM Kapkac, Ha OCHOBE KO-
TOPOTo Oy/E€T CTPOUTHCS BCsI HeOOXoauMas nHpopmaIus);

e  AHAJIM3UPOBAThH MPEJCTABICHHYIO HHPOPMALIUIO.

KoMno3uimoHHbIi1 KOMIIOHEHT COCTOUT U3 YMEHUI:

e  CTPOUTH TEKCT IO 33JJaHHOW CXEME;

e  WCIOJIB30BaTh CTaHIAPTU3UPOBAHHBIE CPEACTBa pedepaTUBHOTO H3JIOkKeHUs (pedepa-
TUBHBIE KJIULIE);

®  CIOJI30BATh KOMITPECCHIO MPHU CO3/IaHUU BTOPUUYHOTO TEKCTA.

B 513bIKOBOM KOMIIOHEHTE YUWTBIBAIOTCS TPaMOTHOCTH (Opdorpaduyueckrie U MyHKTyallMoH-
Hble OIIMOKH), a TaKXe S3BIKOBOE (TpaMMaTUYeCKHE OIMMOKH) M pedeBoe (peyeBbie OIIMOKH)
odopmieHue pehepaTuBHON CTAThU.

Kpome Toro, ocoboe mecto Ha 3ausatusax PKU orBogutcs acce. YacTo B TekcTax, Ha OCHOBE
KOTOPBIX IUILETCS 3CCE, BCTPEUYAOTCSl YCTOMUMBBIE COUETAaHUS, HY KIAIOIIHUECS B TIEPEBOE HA POJI-
HOM s13b1K. BO3bMEM 151 MprMepa TEKCT, COCTaBJICHHBIN 10 cTaThe «3emiist poaHas» M. Jluxauéra:

YenoBek ®UBET B ONPEIENEHHON okpydrcaroweti cpede. 3azpsasHerue cpedvl NenaeT ero 00Jb-
HBIM, YTPO’KAET €ro KU3HHU, 'PO3UT TMOEIbi0 YeloBeuecTBy. BeceM M3BECTHBI T€ eueanHmckue ycu-
JUsl, KOTOPbIE NpeOnpuHuUMAaiomcs OTACIbHBIMU CTPaHAMHU, YYEHBIMU, OOLIECTBEHHBIMU ACATEISIMH,
4YTOOBI cnacmu om 3azps3Henus: BO3IAYX, BOJIOEMBI, MOPs, PEKH, Jieca, YTOObl COXPAHUTh KUBOTHBIH
MUp Hallel MjaHeThl, CIACTH MeCTa CTOSHOK MEepeaETHBIX MTHILL, JEKOUIAa MOPCKUX )KUBOTHBIX.
UYenoBeuecTBO TPaTUT MUJUIMAP/ABI HE TOJBKO Ha TO, YTOOBI HE 3aJIOXHYTbCS, HE MOTMOHYTh, HO
YTOOBI COXpanums TaKKE Ty OKPYHCAIOWYIO HAC NPUpody, KOTopasi NAET JI0AIM BO3MOXHOCTb 3C-
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TETMYECKOT'O U HPABCTBEHHOTO OTAbIXA. [lerumenvHas cuia npupodsi Xopouio u3sectHa. Ho sxono-
2uueckyro pabomy Heb3s OIPaHUYMBATBH TOJBKO 3a/ladyaMU COXpaHEHUs NMPUPOAHOHN Ouojoruye-
CKOM cpenbl. JIJsl )KM3HU YeoBeKa He MEHee Ba)KHa Cpejia, CO3JaHHasl KyJIbTypOil ero MpeakoB U
uM camuM. CoXpaHeHHUEe K)1bmypHol cpedvl — 3aJjlaua HEe MEHee CYLECTBEHHas, YeM COXpaHEeHHe
OKpYXKarollei mpupoibl. YesmoBeK BOCIIUTHIBAETCS B ONMPEICIEHHOM, CIOKUBIIENCA HA TPOTSIHKEHUU
MHOTMX BEKOB KYJbTYPHOH cpeje, He3aMEeTHO BOMpas B ce0si HE TOJBKO COBPEMEHHOCTb, HO U
NpOIILTIOe CBOMX MpeAKoB. VicTopusi omkpuvleaem emy 0KHO 6 Mup, U HE TOJIBKO OKHO, HO U JIBEPH,
naxke BopoTa. JKUTh TaM, Ie UM MO3Thl U MPO3auKU BEIIMKON PyCCKOM JIUTEpaTyphl, )KUTh TaMm,
TZie J)KWIM BEIMKHE KPUTUKUA U (PUIOCO]BI, eXKEeITHEBHO 8nuUmMbl8ams eneyamieHus, KOTOpble Tak
WIM MHaYe MNOJY4YWJIM OTPaKEHUE B BEIIMKUX MPOM3BEACHUSAX PYCCKOW JIMTEpaTypbl, MOCEIIATh
KBapTUPBI-MY3€H, IOMa-My3€H — 3HAYUT OCTOSIHHO 000TaIlaThCs TyXOBHO.

3ananue. Hanummre, cornacHel i1 Bbl ¢ BBICKa3aHHBIM B TEKCT€ MHEHHUEM?

B nporiecce paboTsl Hajl 3cce BO3HUKAIOT TPYAHOCTU TPH MEPEBOAE BBIICICHHBIX KypPCHBOM
BBIPA)KEHUM, KOTOpble HYXIAIOTCS B JOMOJIHUTENIBHBIX KOMMEHTapusax. Tak, Hanmpumep, BapuaHT
nepeBoJia Ha BLETHAMCKHUI SI3bIK TO3BOJIWJ CTY/IEHTaM-BbeTHAMIIAM MOCTPOUTh aHAJIOTUYHYIO pa-
00Ty HaJl CIEAYIOUIMM TEKCTOM MOJTHOCTBIO CAMOCTOSATENBHO, T. K. JaHHbIE COYETaHUs YACTOTHBI:

OKpy»Xkatomias cpeaa — moi truong xung quanh,

3arpsi3HeHue cpensl — O nhiém moi truong,

TIpeINPUHUMATL THTaHTCKHIe yeumus— thuc hién nhitng nd luc to 16n,

CIacTH OT 3arps3HeHus— ciru thoat khoi su 6 nhiém,

COXPAaHMUTh OKPYXKAIOIIYI0 HAac Mpupory— bao v¢ thién nhién quanh ta,

LeTUTeNbHAs CHIa IPUPObi— siic manh phuc hdi cua thién nhién,

sKoJIoTHUecKas pabota— cong vige sinh thai,

KyJbTypHasl cpeia— moi trudong van hda,

OTKpBIBATh OKHO B MUP— M clia sO ra ngoai thé gidi,

BIUTHIBATH BIeyaTIeHns— thu hut nhitng 4n tuong.

Dcce TakkKe OLIEHHWBAETCs MO MapaMeTpaM: CojAep:KaTelbHbIA KOMIIOHEHT, KOMIO3ULIMOHHBIN
KOMIIOHEHT, SI3bIKOBbIE HOPMBI. B cozepkaTeIbHOM KOMIIOHEHTE YUUTHIBAIOTCS YMEHUS:

e omucaTh NpoOieMy Ha OCHOBE MCXOJHOTO TEKCTAa WJIM B CaMOCTOSITEJIbHO CO3/1aBa€MOM
TEKCTE;

e  [0Ka3aTh 3HAYMMOCTH MPOOJIeMBbl (aKTyallbHasl, OOIECTBEHHO 3HAYMMasi, JOKaJbHAasl WK
yacTHas mpooiema);

e 0003HAYUTH MPUYUHBI MOSBICHUS TEMbI (00BEKTUBHBIE WM CyOBEKTUBHBIE);

e  U3J0XWTb CBOE MHEHHE M apryMEHTUPOBATh €r0, OMUPasICh HA (GaKThl U YMO3AKIIOUEHHUS;

e  HAWTU MyTH peasn3aluu MpodJIeMbl WK MPEACTABUTH NEPCIIEKTUBY €€ pa3BUTHSL.

B KOMIO3MLIMOHHOM KOMIIOHEHTE YUUTBIBAIOTCSI YMEHHUSA:

e  U3NaraTh CoAEp)KaHHe B COOTBETCTBUM C 33/IaHHOU TeMOii, (hOpMOil U CTPYKTYpOil TeKCTa;

e  UCMOJb30BaTh pa3jiMyHbIE CPEACTBA OpPraHU3allMM TEeKCTa (JeJIeHUEe TeKcTa Ha ab3albl,
ynoTpebieHHEe CII0B, YKa3bIBAIOIIMX Ha CBsI3b MBICJIEH U T. [1.)

B s13bIKOBOM KOMITIOHEHTE YUMTBIBAETCS COOJIOACHNUE:!

e opdorpaduueckux HOpM;

e  IYHKTYallUOHHBIX HOPM;

e  S3BIKOBBIX HOPM (HaJIM4YMe/ OTCYTCTBUE IPaMMaTHYECKUX OLIMOOK);

e  pEuYeBBIX HOPM (HATMYMUE/OTCYTCTBHE PEUYEBBIX OIMUOOK).

['naBHas 3agaua npu oO0ydyenun PKM — qocTuub 10CTaTOYHO BBICOKOTO YPOBHS KOMMYHHKa-
TUBHOM KOMIIETEHLMH, KOTOPBIM AacT OakalaBpaM BO3MOXKHOCTb YAOBJIETBOPSATh KOMMYHUKATHB-
Hbl€ TOTPEOHOCTH B IIMPOKOM KPyre CUTYalui KyJbTypHOU U MpodeccCuOHaIbHOM cdep oOLIeHus.
B pe3ynbrare oOydeHust J0JKHBI OBITH CPOPMUPOBAHBI YMEHHSI CBOOOHOTO TOBOPEHHS (KOMMY-
HUKaTMBHO MOTHBHPOBAHHOI'O MOHOJOIMYECKOTO BBICKA3bIBaHMs) B pPaMKaX TUIMYHBIX OH3HEC-
KOMMYHHKaIMHA 0€3 OMOopbl Ha TEKCT, a TAaKXKe TBOPUECKON peasin3allul KOMMYHUKaTUBHBIX HHTEH-
LM B CTAaHJAPTHBIX CUTYalUsIX OU3Hec-KoMMYyHHKalui [ 1, ¢. 273].
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Hayuonanenuuii uccneoosamenvcxkuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

Mniocbl U MUHYCbI UHXEHepHOro obpaszoBaHus B Poccuu

CoBpeMeHHbIe MpobIeMbl MHKEHEPHOro oOpasoBaHusi Poccuu TecHeliMM o0pa3oM CBSI3aHbI €
MOJIMTUYECKUM Y SKOHOMHUYECKUM KpU3UMCOM KOHIA XX BeKa. B TOT Hellerkuii neproi Crpoc Ha MH¥kKe-
HEpHbIE CHEeLUaTbHOCTH Pe3Ko ynai. Moo/ple CrelMalucThbl BRIOUpaN Te MPEANpUsTUs U cepy aes-
TEJILHOCTU, KOTOpbIe o0ecrneyar MepcreKTUBY U MPeCTXHOCTb. B To BpeMsi MepCreKTUBHBIMU U UHTE-
pecHbIMH ObLTM MPO(ECCUM TEXHOJIO0ra, KOHCTPYKTOpa, MEHe/Kepa MO IMpojakaMm, crielualiicTa 1o
JIOTUCTHUKE, MAPKETHUHTY U CBSI35IM C OOIIECTBEHHOCTHIO. DTO OBLIO BpeMsl, KOT/1a MH)KEHEPhl MeCsALlaMU 1
roZIaMH He MOoJTy4ally 3apIuiary, U NepeKrUBaIIv NAJEHUE MPECTHkKA TEXHUYECKUX CIEHMaIbHOCTEN.

B By3ax coxpaHuinch paboune MecTa, HO COKpaTHJICS MPUTOK MOJIOJIBIX CIIEUATUCTOB.

[TpuuuHO TOMy sIBIIsieTCSl Takasi 0COOEHHOCTh, YTO B MEpBbIC JBa Tofa 00y4YeHHs B By3e 3a
NepBble KOJIMYECTBO OOYUaIOIIMXCS CYIIECTBEHHO YMEHBILIAETCsl U, KaK CJIeJICTBUE, 3aBETHBIN 1U-
oM 0OpeTaroT OTHIOb HE Bee oOyyvaromuecs. M TyT neno naxe He B CIOKHOCTH WM OTCYTCTBUU
WHTEpeca, a B TOM, YTO, JIOYYMBILIUCH JI0 BTOPOIr0, MHOT/Ia JI0 TPEThEro Kypca, CTyJASHT HauMHAeT
OTYETJIMBO MOHUMATh, YTO BbIOpaB AaHHYIO Mpodeccuto, OH BpPsi JU MOJYYUT TO, YTO €My Ipej-
CTaBJISIETCS UJCATBHBIM (B IJIaHe MPOoQecCHOHANTBHOM IeITeIbHOCTH) B OyAyIIeM U, KaK CIe/ICTBUE,
HE coBceM O0JIbIIYI0 3apaboTHYIO MIaTy.

OrnieHKa MUPOBOTO phIHKA MHKEHEPHOU MPOJYKIMHK Mokazala, yTo Poccus orcrana ot MUpo-
BBIX JIUJIEPOB BO MHOTMX HalpaBJEHUSAX TEXHUKU W TexHoJoruid. Eciam xe Poccus mombiTaercs
JIOTHATh WK 000THaTh B KOHKYPEHTHON O00pb0Oe MHOCTpaHHbIE FOCYIapCTBa, 3TO MPUBEIET K pa3o-
PEHHUIO CTPaHBI.

B Hacrositiee Bpemsi B cucTeMe BBICHIETO 00pa30BaHUsl €CTh Psiji HEroCyJapCTBEHHBIX BY30B,
YTO, BIIOJIHE 3aKOHOMEPHO, TpeOyeT Oe30TiiaraTelIbHOro Mpolecca akKKpeAUTallud U aTTecTaluu
3TUX BY30B B Poccum.

Ceituac, K c4acThlO, MPUXOJAUT TTOHUMAHUE TOTO, YTO 0€3 MPOM3BOJCTBA TEPSIET CMBICT BCE
octanbHoe. [Tpodeccuss nmkeHepa HaUMHACT 3aHOBO MPHOOPETATh MOMYIAPHOCTh. CIIpoc Ha ATUX
CTEIMATMCTOB HEYKJIOHHO pacTeT. iIMeHHO mosToMy B Haille BpeMsi BIOpaTh MPOQeccrio HHKEHe-
pa — 3TO OYEHb NPABUIBHOE U TPAMOTHOE PELIEHUE.

Kpome Toro, ecinu denoBek UMEET CKIIOHHOCTh K TOYHBIM HayKaM, ObITh TIpo(eccoHaioM B
TEXHUYECKON CIEelUabHOCTH, 110 MEHbIIeH Mepe, nHTepecHO. CyIlecTBYET MHOXKECTBO CIlelHalb-
HOCTEH BO BCEX OTpaCisiX HAYKH W TEXHUKU U KaXAbIA CIEIMAIUCT MOXET BbIOpaTh Hambosee
03Ky 7151 ce0s1 mpodeccHoHaIbHY0 chepy IesITeIbHOCTH.

[Ipu momomu coBpeMeHHbIE MH(POPMAIIMOHHBIX TEXHOJOTUM MOXXHO JOCTATOYHO OBICTPO M
KaueCTBEHHO M300pa3uTh JeTajlb, KOHCTPYKIIMIO WJIM YK€ OTJEIbHO B3SITOE COOPY)KEHHE BO BCEX
MPOCKIUAX UM O0BbeMe; TIoKa3aTh pa3pesbl U T. A. CHeruanucThl, BIaJICIONINe TAKUMH TEXHOJIO-
TUSIMU, TIOJIB3YIOTCSI OOJIBIIUM CITPOCOM B CaMbIX MPECTHIKHBIX KOMITAHUSX.

Eme ogHrM HeMalloBaKHBIM apryMEHTOM B T0JIb3y MH)KEHEpa MOXKET OBITh TO, YTO I'yMaHHU-
TapHbIA MpohuiIbL 00pa30oBaHUs SBISICTCS MEHee NMPUKIATHBIM, HEXKEIU WHKeHepHbIH. TexHuue-
CKHME BY3bl, B YaCTHOCTU TOMCKHI MOJUTEXHUYECKUN YHUBEPCUTET, BBIMYCKAOT HACTOSIIUX CIIe-
[IMAJTMCTOB, OBJIAJIEBIIMX Oa30BbIMH 3HAHMSMU W YMEHHUSMHU, JOCTATOYHBIMHM I TOTO, YTOOBI
JIOCTUYb B )KM3HU OIMPEJEIECHHBIX YCIeXoB. TakkKe y CTyIeHTOB-UHKEHEPOB €CTh YHUKaIbHAs BO3-
MO>KHOCTB IMOOBIBaTh 3a FPaHUIICH U MOJIYYUTh MIPAKTUKY OOIICHHUS Ha HHOCTPAHHOM SI3bIKE C HOCH-
TeJeM $SI3bIKa M, TEM CaMbIM, MOATSHYTb 3HAHUS MHOSI3BIYHOTO CPEACTBa KOMMYHHUKaiuu. Eciu
paHbIIe CTYJEHTHI MOIJIM IMPOXOIUTh MPAKTUKY TOJIBKO B POCCHUHCKHMX, HE UMEIOIINX 0CO00M 3Ha-
YHUMOCTH Y MPECTUXk A, KOMITAHUAX, TO CeMYac y CTYJIEHTOB €CTh YHUKaIbHAasi BO3MOKHOCTh MPOXO-
JIUTh IPAKTUKY JJaXkKe B APYTOM rOCyIapCTBE.

123



Ha cerognsininmii 1eHb MHOTHE MOJIOJIbIE€ TUIIIOMUPOBAHHBIE CIELIMATUCTBI IPOCTO MEUTAIOT
pealin30BbIBaTh CBOM JIMYHOCTHBIM U MpodeccHOoHaNbHBIN MoTeHIral 3a pyoexom. MHorue npea-
NpUATHS OXOTHO OEpyT Ha MPAKTUKY O0yyaroluXcs B TEXHUYECKOM BY3€ HE TOJIBKO JIJIsl TOTO, YTO-
Obl OHM Jenanu paboTy 3a HEBBICOKYIO 3apabOTHYIO IJIaTy, HO U JJI TOTrO, YTOOBI BHIOPATh U3 CTY-
JIEHTOB JYYIIMX U Y€pe3 HECKOJIBKO JIET PEJIOAKUTH UM MOJIHOLIEHHbIN KOHTPAKT.

Takum 06pazoM, cTaThb UHXXEHEPOM — 3HAUUT MPUOOPECTH HE TOJIBKO UHTEPECHYIO, MPECTHNK-
HYI0O U MOJb3YIOUIYIOCS CIPOCOM Mpo(eccuro, HO U peaanu30BaThb CBOM TaJaHThl U CIOCOOHOCTH,
MPUHECTHU peajbHYIO MOJb3Y.

Hayunwuii pykosooumenwv: H.A. Tymaxoea, cmapuiuii npenooasamens, TI1Y, Poccus
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Prospects and problems of specialty “quality control” in the USA

Everyone knows that the United States has high quality standards. First of all, this country has
high production requirements, and then, there are a lot of highly skilled professionals. However,
few people know and realize how important quality control in the modern world is. That is the
reason for the research. The aim of the research is to study the basic problems and prospects in the
area of quality control, and to consider possible methods of its improvement.

We studied the problems and prospects of a quality engineer, and considered ways of solving
these problems.

Major disadvantages in training of American specialists are the following:

e Lack of time studying professional disciplines

e Lack of self-education in higher institutions

e Lack of information about role of engineer in society

e Lack of interdisciplinary courses from the very beginning of student’s training

Taking into account the above-mentioned problems, as well as political, economic and social
changes that take place in modern society, the American Association of Engineering Education
gave a number of recommendations on the modernization of engineering education.

e A bachelor's degree, awarded after a four-year study at any institution of higher education
should be recognized as «pre-engineering» degree or “Bachelor of Arts” in engineering, depending
on the content of the courses and taking into account future career intentions of students.

e Accreditation Board of Engineering Education should take the proposal for accreditation
of master's programs in subspecialties and recognize that education received by students of
«professional» master's programs has the same level as a master’s degree.

e Educational institutions should promote investigations focused on cognitive activity of
students from the first year of training in vocational schools.

e Educational institutions of engineering profile should support research in the field of
engineering education to find out what pedagogical and methodological techniques are the most
effective.

e Universities should develop new requirements for the training of teachers. For example,
they should include the requirement of having work experience in manufacturing and to develop or
upgrade training programs for the teaching staff.

e In addition to main subjects, students should study the skills of lifelong learning.

e Educational institutions of engineering profile should introduce interdisciplinary courses
right from the start, than make them available at graduate level.

e Educational institutions should work more closely with public schools to improve
students’ achievements in science.

e Educational institutions of engineering profile should be more proactive with citizens to
explain the importance of engineers in society and spread engineering knowledge in general.

Due to the implementation of the plan, the US is one of the leading countries in the field of
engineering, and in particular in quality control.

The Quality Manager is a promising specialty all around the world, but in the US, all the
conditions for its development are met.

As everyone knows the US is one of the most developed countries, with a high demand for
production. In order to retain its position, it needs a high level of expertise. Therefore, in the US,
there are characteristics of quality control:

e Tight control of manufacturing

e Attention to the process of production planning in terms of volume and quality indicators
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e Self-improvement and self-education

Quality engineers in the United States specialize in various areas of the economic activity.
Often the professional growth of quality engineer is associated with the development of new
techniques and methods of work, as well as constant knowledge updating. In many cases we can
meet quality control professionals who have mastered the related professions, such as engineering
standardization and certification or certification of products and management systems, and others.

Product quality in the US is an important indicator of the company. «American» quality in
modern management is a systematic, multi-level category, which reflects the organization's ability
to meet the needs of stakeholders, and achieves the sustainable development in variable and
competitive conditions.

References

1. beno6parun B.f. CoBpemennble poOaeMbl Teopun ynpasieHus 3G (GeKTUBHOCTBIO MPO-
U3BOJICTBA M KaueCTBOM IMPOAYKLMHU B YCIOBUSX CTAHOBIEHHs pblHKa. — M.: M31-Bo cTaHapToB,
1994. 256 c.

2. Kpeuosa I'.JI. 3apyOexHblil onbIT ynpaBieHus: kadyecTBoM. — M.: M3a-Bo cTaHIapToB,
1992

3. XappunrroH J[x.X. YnpaBieHue KaueCTBOM B aMEPUKAaHCKHUX Koprnopauusax. — M.: Dko-
HoMHKa, 1990

Hayuynwiii pyxosooumenwv: K.B. Azo00xkuna, cmapwiuii npenooasamens, TI1Y, Poccus

126



A.A. Bystrova, V.I. Kirillova
National research

Tomsk Polytechnic University
Tomsk, Russia

What did the students expect from TPU
and what they have got: comparative study

The topic of our research is the comparison of student’s expectations from TPU and real
result.

We have taken this subject as we consider it is very topical at the moment. We became
interested in knowing the answer to the question “Problems of adaptation of the students at the
university”. We have developed a questionnaire objective of which was to draw conclusions if
student continues the education at the university, if he does not get what he wanted and how many
students’ expectation coincided with reality.

The aim of our research was to reveal the main differences between “what students expected”
and “what they have got”

In connection with this aim the following two tasks have been solved:

1) The questionnaire for students has been worked out.

2) The results have been analyzed and presented as a pie chart.

Now we proceed to the main part.

Our group performed questioning. We quested groups 1B31, 1B32, 1B41, 1B42 and those
who have already graduated it was 1B11.

Students have been asked 2 questions:

1) What did you want from TPU?

2) What did you get?

The results were analyzed. And we can present some answers.

1-” On entering TPU I expected a higher education, a good job in the future, but really I got
good new friends and a lot of new knowledge.”

2-” On entering TPU I was expecting good knowledge and the opportunity to develop both
studies and sport, to become a qualified specialist and popular. Person basically what I expected, I got.
We get knowledge, we learn our major and there are opportunities to reach success in the sport.”

Having analyzed the answers from this questionnaire we concluded.

Expectancy
1%
Ito get good
20% i i
o i technical education
20% | i to study hard

9%
L1 to have fun and
many friends

As a conclusion we can sum up that

1) As it is seen from the first graph the main objective of 50 % was a good technical
education.

2) As it is seen from the second graph the majority of students 60 % have received the
expected result.
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What have we got?

got the things they
had expected

9% 1%
11% \ little sport
19% 60% friends
- to many hard
lessons
not magic

Having analyzed this information, we can make a final supposition that the majority of
students are glad to study at TPU and will not give up their education.

Scientific supervisor: A.K. Ustyuzhanina, assistant professor, TPU, Russia
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Elite technical education: project oriented approach for studying

In today’s world there is a necessity of preparing the future engineering leaders in the fields of
innovation and entrepreneurship. The National Research Tomsk Polytechnic University has
launched a system of elite technical training since 2004. Elite technical education program
(hereinafter ETE) is a system of training new generation of engineers through deep fundamental
knowledge, development of personal qualities, skills, research and entrepreneurship, as well as
projects team work. [1, p. 36]

The goal of ETE is to prepare technicians who will have this set of knowledge and skills that
will allow them to solve problems of economic and technological modernization of industries
in Russia. Realization of this goal is achieved by developing the following competencies:

e in-depth fundamental knowledge (physics, mathematics, economics);

e professional competence;

e team and project work;

e foreign language communicative competence;

e creative and systematic thinking;

e leadership skills.

Review of existing elite technical education systems in Russia and abroad showed that they
appeared due to the economy's needs for highly skilled technical personnel, capable of solving
large-scale and non-standard tasks and navigating the modern information space. [2, p. 6,7]

The elite education includes the following steps:

1. Introduction to the project activity course. This course aims to enable students to:

e know project-management (how to make decisions to carry out certain project at the
certain time within limited budget and to the certain result);

e have basic knowledge of modern computer software;

e get skills of scientific research work.

2. Fair of ETE projects. It is a set of measures aimed at promoting and enhancing students’
project activities enrolled in ETE system. This fair usually includes:

e Presentation of current projects.

e Presentation of project experience, success stories, current grant programs.

e Master classes and business games, such as «Analysis of problems and resource
support projects», «Group dynamics and basic groups crises», «Value of the project»; role-
playing game «Path of experts.»

e Call for proposals — the ability to bring the idea of the project to a model that is ready
for implementation, and win the initial funding for implementation.

e Introducing to the scientific interests of research directors in an interactive format
TED (5-7 minute videos, freely available on the Internet).

3. Problem-oriented projects

At the 3rd year ETE students have an individual plan, which involves the mandatory
participation in the problem-oriented projects. Projects for students are suggested by the
departments of TPU and companies of Tomsk. There is a team of students for every project. The
results of the projects are: the patent application, reports at the conferences, presentations on the
All-Russian competition of scientific works, adoption deed, contracts with companies, making the
layout of the device and the device itself, the software.

Elite engineering education is developing with consideration given to the peculiarities
of engineering in post-industrial society based on knowledge. Engineering in modern society
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is becoming more integrated and innovative. Innovative engineering, while basing upon profound
fundamental and practical interdisciplinary knowledge, is aimed at design and development of
engineering and technologies that ensure new social and economic effect, and thus are highly
demanded and competitive.

The approaches to training the engineering elite are rather similar in Russia and abroad, but
there are some differences in the priorities of graduates’ expected professional and personal
competencies.

The designed elite technical education program on TPU meets the requirements of the CDIO
Syllabus in fundamental, professionalism, innovation, entrepreneurship and leadership, takes into
account the experience and best practices of training the elite specialists in leading domestic and
foreign universities and is aimed at the development of all the basic and universal professional
competencies of graduates in engineering and technology. [1, p. 44].
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Methods of Internet Self-Education

Nowadays role of online education is extraordinary great. Currently studying language with
internet is live issue, because classical education in school and university are not able to give an
opportunity to speak fluently. In my opinion if you want to talk and understand foreign speech you
must be engaged in self-education. In the article I will try to describe alternative ways of studying
languages. We can make the learning process not only easy and quickly but also very fun.

Internet resources and software for studying a foreign languages

Busuu.com — this site represents communications with native speakers. These courses are
very easy and have a nice graphic design. There is a chat and a video chat in this site. For instance:
lang-8.com, correctmytext.com — correction of texts;
sharedtalk.com — represents a video chat;
livemocha.com — exercises with native speakers, communication and so on. (completely free);
www.interpals.net — a specialized social network to communicate with native speakers;
chat.icq.com — language chats. (for practice);
sharedtalk.com — similar to the Busuu.com.

Anki — a multiplatform that is open to memorize words. The program is based on the technique of
spaced repetition. With this program you can remember new vocabulary quickly and permanently.

Also software’s and sites like an anki:

e Spindle Learning aka LearnThat.org;

e Flashonary;

e Memrise;

e  Mnemosyne;

e OpenCards;

e  Skritter;

e  SuperMemo;

¢ Duolingo;

e Linguistadores.

Television and radio

This recourse is used for passive extension of vocabulary:
www.streamingthe.net — radio in many languages;
spotlightenglish.com/listen — 5 broadcast on different topics. Speak slowly thereby suitable for
beginners;
englishtexts.ru/radio — different radio broadcast. Includes radios such as “Voice Of America—
Special English” (This broadcast specially for begginers);
BBC broadcasts — ideal variant for begginers because their speech slowly audible.
www.youtube.com — great video resource, including many different lessons for studying foreign
languages

Educational literature and forums

how-to-learn-any-language.com — largest forum of polyglots also have recommendations for
studying unusual and ancient languange;

uz-translations.su — a great number of materials for studying different languanges, from faroese to
esperanto;
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franklang.ru — abundance of bilingual books;
2ch.hk/fl — informal forum about foreign languange;
studynow.ru — have radio and colloquialisms handbook.
To sum it up, we dare say that there are many ways to study a foreign language and modern
technologies can make this process of learning much easier.
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Engineering education in China

With the continuous development of China’s national economy, social progress, great changes
are also taking place in the field of engineering education in China. Nowadays, China is the largest
producer of engineering graduates in the world, with nearly 2200000 engineering graduates of the
colleges and universities in 2014 while the total number of graduates in China is 7270000.

Concerning the engineering education in China, it is considered that it dates back to the time
when China restored the policy of holding the Entrance Exams for Universities 40 years ago. But as
far as I am concerned, engineering education remounts to the Westernization Movement of Qing
Dynasty. Certainly, engineering education has existed before Qing Dynasty, however, it did not
form a system. In other words, almost no one studied the engineering and neither engineering
education received publicity at that time.

Chinese society has started its long journey of modernization since the beginning of the
Westernization Movement and it convinced lots of Chinese to feel the importance of the
engineering. At the same time, many Chinese students started to learn engineering as the
establishment of Westernization College. In this way, China begins the path of engineering
education and constantly improves it. After restoring the policy of the Entrance Exam for
Universities, the number of the engineering graduates which belong to the fields of engineering
management, engineering science, and engineering physics increased continuously. Chinese
government put a great deal of effort and money into improving the development of the engineering
education. During the 1960s, many techniques have been devised by the scientists represented by
Hsue-shen Tsien, such as atomic bomb. These inventions of the techniques stimulate Chinese
students for studying the engineering. Engineering education developed rapidly after that and the
number of the engineering colleges and universities also increased greatly.

After entering 21st century, as the economy continues to expand and improving of the living
conditions, Chinese students can put more efforts into studying without living and economy
pressure. Therefore, more and more Chinese students select to learn engineering and most parents
believe that technology can make money and make life better.

There are hundreds technical colleges and universities in China and most of them locate in the
municipalities and provincial capital of China, like Beijing, Shanghai, Nanjing and so on. These
colleges and universities emphasizes the students’ automatic study and teachers connect the
students and multimedia as mediators. In addition, more and more well-known engineering colleges
and universities have gotten more recognition internationally and graduates from these universities
can also get a good job in the company or be engaged into scientific researches in universities, such
as Tsinghua University, Beijing Institute of Technology, Beijing University of Posts and
Telecommunications, Nanjing University of Science and Technology, etc.

China also has launched the engineering educational program accreditation in 2006 and began
to establish the accreditation system. Till 2011, there are 219 programs in 6 fields of Architecture
and Civil engineering have been accredited and 132 programs in Mechanical, Chemical, Electrical,
Computer, Hydraulic, Transportation, Environmental, Light Industry, Food, Safety, and Mineral
engineering education were accredited also.

In 2014, the number of engineering students in universities reached 2200000 which accounted
for nearly 30.2 % of all the undergraduate students in China, and made China the largest
engineering education country in the world. At the same time, 30 % of the educational programs in
universities are engineering programs. These professional engineers are really welcome in the job
market. I just want to make a few points that indicate this phenomenon. I studied science during
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high school because I could get good grades in Physics and Chemistry and my parents also thought
that I could get a good job and a good salary if I choose science. Another reason why many students
choose science is that all good students choose science and we can have better classmates in science
classes. After the college entrance examination, my parents chose the computer science as a major
for me and I accepted their decision. It is the present situation in China and parents decide
everything what they want concerning their children.

With the development of engineering education in China, some problems were beginning to
appear. | mainly divide these problems into two parts:

e Interests decide everything. If we choose the major we do not like, we would not have
any interests and ideas in doing that. Many students can finish their studies in universities, but they
do not work hard to dig into the technology, particularly the girls.

e Some outstanding Chinese youth in currently society don’t want to choose engineering as
their major. They are unlikely to be engineers and professional and many young people prefer to
choose hot specialties, such as Finance, Foreign language, Law and so on. Then think that
engineering study is dull and uninteresting and economic situation can make them more flexible.
Students currently are more fickle than settled down.

Of course, it is no need to deny that the development of the engineering education in China is
very successful. Fortunately, above mentioned phenomena have attached the attention of Chinese
government. Chinese people also reflect that why none of Nobel Laureates are from China
mainland and students are less diligent than previous students. The society needs better engineers
and better professional, so Chinese government advocate young people to be modern engineers in
the 21% century [2].

To exactly locate the higher engineering education is of vital importance to the engineering
education and the national economy construction. The aim of the Chinese engineering education is
very clear and accurate. The quality of the engineering education also has improved a lot compared
to the previous period. As far as I am concerned, currently Chinese people should know the
necessity of the reform of the engineering education and begin to do it. In addition, the
transformation of the educational thought is very important for innovations and the development of
the engineering education.
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Steps to better research

The research work of students is an integral part of the educational process. Scientific
conferences, laboratories and training practices — all these things allow the student to begin full
scientific work. Anyway, all students are involved into the research work. However, not every
student is willing to spend the time to write a deep research, which does not oblige to engage in the
curriculum. [1] The main reason for this attitude of students to research is the lack of motivation, as
more and more students do little research and write essays or coursework, being completely
uninterested in the subject of their work — all this leads to a deterioration in the quality of research
work. That is why the problem of increasing the motivation and productivity of the research work is
relevant today.

The purpose of this study is to examine the various ways of increasing students' motivation to
research work, the allocation of conditions conducive to a positive interest in writing a research
paper, as well as consideration of various options to improve the performance of scientific work.

During the study, two problems have been solved. Firstly, studied ways to improve
motivation and an environment conducive to the formation of a positive interest in the writing of
the research work. Secondly, considered possible options for increasing the effectiveness of
scientific work.

A leading role in improving the quality of training plays a scientific and research work of
students. Students engaged in scientific work, develop some critical qualities such as creative
thinking, the ability to defend their point of view, the ability to use different sources of information
and analyze data, as well as responsibility. Because of these qualities, each student becomes more
competitive specialist. However, not all students are ready to improve themselves and work — this is
due to the lack of motivation.

It is well known that motivation is of two types: external and internal. External motivation is
caused by external circumstances. For example, your friend bought a car and you have born the
motivation to make money and also buy a car. Internal motivation is not connected to external
circumstances, and grows within man himself. [3] So while writing the research work both kinds of
motivation play an important role.

Each university is trying to do everything possible to increase student’s motivation and
creates a variety of conditions helping to form of positive interest among students for research
work. Tomsk Polytechnic University is not an exception.

There is an involvement of students in research activities in the early stages of learning
among the ways to increase motivation for the research work. This is good because it helps to
instill a love for their future profession, to get the pursuit of knowledge, to increase an outlook in
the future. All these factors help to reveal in future graduates their professional talent, the ability
to solve any problem.

Nowadays, students are often involved in solving real urban, regional or federal issues in the
context of innovative education. Implementation of joint scientific work of students from senior and
junior courses, which makes it possible to attract potential new ideas in solving scientific problems,
as undergraduates, still not having basic knowledge of classical, can find the nonstandard
explanation of the problem. At the same time, they are learning to work together, overcome any
psychological barriers in communication, enhance their intellectual and research levels.

The conditions helping to form students' positive interest in scientific work, include: awareness
of the immediate and ultimate goals; awareness of the theoretical and practical significance in
acquiring knowledge; showing «promising lines» in development; professional guidance for the
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solution of scientific problems; range of tasks created problematic situations in the structure of
scientific activity; curiosity and «cognitive psychological climate» in the study group. [2]

Thus, the research work of students is a form of educational process, which combines training
and practice. The student first study a variety of theoretical skills, and then uses them to perform
practical tasks. Conducting research projects and experiments is an important factor in the training
of young professionals. Students acquire the qualities necessary for their future professional
activity: they generates some skills for focused and thoughtful work, acquire independence of
opinion, have a versatile point of view at various issues, as well as the ability to be concentrated.
That's why, each student should take the initiative in planning and conducting research projects, to
develop his internal motivation, because science is not a «boring processy, it is a huge world of
incredible and exceptional items and the student, going up the stairs of knowledge, not only learns
to work effectively and fruitfully, wasting a lot of free time and energy, but also receives a lot of
fun from the process of climbing, as acquired knowledge will help him in the work and study, as
well as in his personal life, and give him the opportunity to live life, not knowing the word
«boredomy [1].
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Win or lose: new technologies of admission to TPU

Tomsk Polytechnic University is one of the leading technical universities in the country.
National research Tomsk Polytechnic University is on the list of 15 universities getting special
financial support from the state government till 2020 to be included into the top universities in the
world. TPU today is one of the leaders of engineering education in Russia. As a rule, studying in
TPU guarantees getting a good job after graduation.

The University provides an additional exam preparation, pre-University training to its
entrants. TPU plans to use widely a new form of pre-tertiary training — ‘Internet Lyceum’ — which
will provide studying mathematics, physics, chemistry and other subjects using the computer game
approaches. It will give an opportunity to attract more future entrants to TPU. The TPU
Development Program is based on the principles of balanced scorecard and has a matrix structure
which includes 6 main routes of development and 7 task blocks. One of the main focuses is
improvement of the university positions in the world university rankings such as QS (Quacquarelli
Symonds) Times Higher Education (THE), SCImago, Webometrics.

Based on the results of previous years admissions the main activities to ensure the quality of
students' enrollment in TPU have been developed. The most part of them are unique and applied in
TPU for the first time.

Today TPU is the first among Russian universities which has developed and conducted
mediagame “Enter the TPU” to attract talented students to the University and promote the specific
benefits of the University using innovative Internet and gamification technologies.

Let’s analyze the stages of this game. To participate in the game, you should register on the
site http://postupai.tpu.ru/index.html, then you need to score maximum points in the online game
and apply for admission through the website of the game. It is noted that the registered participants
first have to pass an IQ test, then answer the video questions about TPU, chosen Institute and
Tomsk, and solve tasks from different fields of knowledge. At each stage you need to score the
maximum points for a limited time.

Admission department of TPU develops social network intensively. All of the major social
networks have some groups for TPU entrants. There are such groups as «Entrant of TPU» in social
networks Vkontakte, FaceBook, Twitter. Prospective students can also follow there the latest and
interesting events in TPU, it is very convenient. These are very popular groups: the number of
subscribers in 2014 was about 5500.

College entrants can participate in numerous competitions to be enrolled in the TPU. These
are Olympiads of TPU in such disciplines as mathematics, informatics, physics, foreign and
Russian language. For example, “The Breakthrough” is an annual Olympiad, where about 1000
bachelors from Kazakhstan, Kyrgyzstan and Russian universities participate to be admitted for
master’s programs.

«Higher test», «the Future of Siberia», «the Future of Russia» and Open regional
Intercollegiate competition — these are only a few events that TPU organizes, where a student can
receive additional score to be accounted for admission. Winners receive diplomas of the Russian
Council of school Olympiads, which may be presented in any University to be enrolled there on
special terms.

For parents interested in having their children enrolled in TPU, teleconferences are regularly
conducted. Consultants in the teleconference are representatives of the TPU’s institutes.

Every year the open days of all the departments of TPU are held. The open day is a traditional
event which universities conduct for students. This day only all doors of the Tomsk Polytechnic
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University are open for everybody. The students of the University will be able to get all the
necessary information about the rules of admission to TPU, the admissions staff will answer all
questions about the procedure of the exams and competitions. Applicants meet with representatives
of the University administration and consulted on all areas of studying and specialties. These
activities involve more than 2,000 students and their parents every year.

This is not the limit of TPU’s creativity in the development of different innovative methods
for admission to university. Grow, play, do; all is in your hands — these are mottos of TPU’s
entrants.

Scientific supervisor: E.Yu. Kosheleva, Associate Professor, TPU (Tomsk polytechnic university),
Russia

138



O.V. Lobankova, N.U. Merkulova
National Research Tomsk Polytechnic University
Tomsk, Russia

Content and language integrated learning
as a new educational approach in engineering education

Content and Language Integrating Learning (CLIL) as a flexible and dynamic approach
providing value-added educational outcomes for the engineering students is increasingly
applied at the National Research Tomsk Polytechnic University (TPU). This kind of
pedagogical approach has been chosen as an effective one for the teaching of both subject
content of a professional discipline and English as a foreign language in the engineering
graduate and undergraduate programmes. The dual focus on content and language allows a
foreign language and non-language subjects to integrate in some kind of mutually beneficial
way. It is obvious that content and language integrated teaching is not the same as a simple
integration of English language and content of any professional discipline. The new
methodology needed to improve the interdisciplinary educational process.

There is now a lot of interest in CLIL in higher education in many countries in the world.
CLIL is of particular interest to the authors of this paper, because some TPU postgraduates are
planned to be involved in content language integrating teaching after language training at
Southampton University. Thus, the aim of this paper is to articulate how the content subject
teachers of TPU realize CLIL approach in engineering educational programmes. It results from
selected interviews given by the CLIL teachers. The study, which was lasted for this academic year,
was conducted in the Institute of High Technology Physics, where various professional subjects are
offered in English for the third course undergraduate students and the first course graduate students.
9 CLIL teachers of the professional subjects participated in the study. Their teaching experience
differed and varied from 5 years to 30 years. All of them were fully qualified teachers with
university degrees in technical sciences. Some of them completed the training courses in English
and passed TPU certificate exams allowing them to teach a subject through English. All the teachers
were interviewed. The questions were open-ended and combined in two groups; all of them were
connected with CLIL teaching. The questions and their discussion presented below are the most
common ones provided by the CLIL teachers.

The first group essential interview questions was about the role of CLIL teacher and
especially they concerned the problem, if the CLIL teacher should be responsible for teaching
content of professional discipline through the English language or responsible for teaching the
English language through the discipline content, and how this should be done.

Three types of answers were obtained from the interviewees. These were:

1. ACLIL teacher should be responsible only for content instruction.

2. ACLIL teacher should bring both the English language and content matter to their
students in their classrooms.

3. A language teacher should be responsible for bringing content matter to their classes,
where CLIL teacher should bring the foreign language to their classes.

An analysis of the first two approaches to CLIL teaching indicates that both language and the
nonlanguage content on a continuum implying dominance of one over the other. The third approach
concerning the role of a CLIL teacher tends to the model existed at TPU before 2008 academic
year, when a foreign language teacher and a subject teacher worked together to form pairs called
‘tandem’. It was a model of ESP team teaching of undergraduate and graduate students created an
evidence base for successful not only teaching, but also learning. Such a range of approaches
suggests a continuum from language focus to subject content focus with team-teaching approach
between them. The team teaching approach could be useful as an introduction to interdisciplinary
work by encouraging teachers to experiment according to the demands of their own settings.
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The analysis of the literature on content language integrating teaching has showed that there is
no single recipe for CLIL and its success depends on a range of aspects, such as an analysis of
context, an evaluation of needs, the students contingent, the teaching and learning resources, and
material which are available[ 1-5].

The second group interview questions were about the methodology of CLIL applied in a
classroom. We asked the interviewees if any methodological changes were required in CLIL
teaching or not.

The interviewed teachers have remarked that they are unsure about the way they should
perform in the CLIL classes. The reasons are the following:

1. The methods of CLIL differ from the way they apply in professional discipline teaching.

2. The content teachers should have sufficient linguistic and methodic competences as well
as depth knowledge of their own subject to perform in CLIL classes.

Thus, there are two main problems for the content teacher in the use of CLIL methodology.

The first one is that the lack of a high level of linguistic competence and language
methodology could lead that the subject lessons conducted in the English language become those
that “summarize” content of a professional discipline, which has already been studied by the
students in Russian (native) language. A second problem is that a content teacher may want to help
students improve their knowledge of the English language by providing a lot of linguistic exercises,
which result in the content subject lesson becoming a language lesson. The international teaching
practice experience showed that it may be wrong to assume that a traditional teaching of the
language based on teaching structures and grammar in general should be part of the teaching of
subject content. It means that CLIL lessons will become traditional language lessons.

When we were exploring ways of giving CLIL in international practice [3, 5]we concluded
that CLIL is not just ‘teaching in a foreign language’. CLIL involves doing this using specific
methodology. Cooperation and teamwork of language teacher and a content subject teacher can lead
to CLIL outcomes. This is what will take the language competence of a content teacher to a new
‘pedagogic’ level. And, obviously, training programmes should be designed to take into
consideration the linguistic and methodic competences that will adequately prepare content teachers
for CLIL teaching. It is also very important for those teachers who know that their linguistic skills
are limited to adapt their content and methods accordingly. The essential is that both a content
teacher and a foreign language teacher can work together towards the common objective — content
and language successful integrated learning outcomes.
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Employment of Quality management students

The subject of our report is Employment of Quality management students. Who is such
manager? This specialty becomes very popular, it covers a large number of the directions in the
different industries. The specialist in quality management is necessary both in production, and in
services.

It is known that in the modern world there is a big competition and each organization seeks to
improve quality of all production phases of goods and services.

All this caused relevance of a subject of our research. The purpose of our research — to study
and analyse a real situation of employment of specialists in quality management. Due to this aim
two research tasks have been solved:

1. In what places can graduates of Quality management work?

2. What competences will be required from the graduate at real working place?

During our research we carried out the analysis of Tomsk labor market and revealed that the
specialty «Quality management» is demanded. The graduate can get a job of the enterprises of any
profile from machine-building, light industry, educational institutions and services sector and
leisure. For example, we found such vacancies as the HR manager, the specialist in document flow,
the specialist in management, the specialist in service of individuals, the HR specialist, the director
of a shop.

Our following task was to analyse the requirements and to compare them to competences
which we will possess by the end of training. Requirements say that the expert in quality should
possess such skills as introduction of Quality Management System at the enterprise and control;
consultation of staff on all questions; control of changes in standards; drawing up reports for the
management; carrying out internal audits; to provide introduction training for new employees; skills
of knowledge of the computer at the level of the advanced user; conducting personnel office-work;
analysis of the market of production and services; to participate in negotiation and to hold
presentations; knowledge of strategy and tactics of carrying out the correcting and preventive
actions directed on improvement of quality of processes; to diagnose the reasons of emergence of
problems.

In the course of our training the graduate can get all these skills. We decided to ask students
of 4 courses, whether they possess all competences which are required for employment. Having
studied the list of 100 % of students told that they possess these skills. The only minus consists that
students have not enough practice.

Thus we came to a conclusion that in labor market of the city of Tomsk for our specialty there
is enough vacancies. And to get a job is not so difficult if students have enough experience.

After carrying out the analysis, we can draw a conclusion that the demands made by the
employer and skills which are received by graduates of TPU coincide. And it means that the
employed graduates shouldn't experience any difficulties.
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E-learning in technical university — Moodle environment

Moodle is an open source Course Management System (CMS) that universities, community
colleges, K—12 schools, businesses, and even individual instructors use to add web technology to
their courses. More than 30,000 educational organizations around the world currently use Moodle to
deliver online courses and to supplement traditional face-to-face courses. Moodle is available for
free on the Web, so anyone can download and install it.

The word Moodle was originally an acronym for Modular Object-Oriented Dynamic Learning
Environment, which is mostly useful to programmers and education theorists. It's also a verb that
describes the process of lazily meandering through something, doing things as it occurs to you to do
them, an enjoyable tinkering that often leads to insight and creativity. As such it applies both to the
way Moodle was developed, and to the way a student or teacher might approach studying or
teaching an online course. [2]

Moodle was created by Martin Dougiamas, a computer scientist and educator who spent time
supporting a CMS at a university in Perth, Australia. He grew frustrated with the system and
learned that engineers, not educators, had built it. Martin realized that a system built by someone
who started with the educational process, rather than an engineering process, would be infinitely
better than what he had to work with. He put his postgraduate degrees in Education and Computer
Science to work and started developing Moodle as an alternative. Martin now works on Moodle
full-time. A community of dedicated open source developers from around the world works with him
in a collaborative effort to make Moodle the best CMS available. Martin lives in Australia with his
wife, daughter, and son.

What makes a web-based learning environment different from a web site? How is a web
learning environment different from Amazon or Wikipedia? The answer is: learning goals and
feedback.

Learning environments have very specific goals for students. Most other web environments
are there for users to achieve their own goals. They provide information, a way to buy things, or a
way to connect with other people. People come to these environments of their own volition and can
participate at whatever level they choose.

Learning environments are unique because they provide goals for students to achieve, goals
they are currently unable to meet on their own. Course objectives define a set of goals for students,
goals they would not normally set for themselves. These goals define how students will interact
with the material, other students, and teacher.

For example, if a professor is teaching a large survey course, the course goal will be to
introduce the main concepts of the field to students. In an advanced theory course, he will want
students to demonstrate the ability to reason critically about advanced topics, and possibly
synthesize their own ideas. These goals should be just beyond what students can achieve right now.
They may not even know what goals to set for themselves, so you need to at least suggest goals and
performance levels for them.

The second defining feature of learning environments is feedback. Feedback is critical for
students to monitor their progress as they pursue the course goals. Goal-oriented feedback is one of
the critical defining aspects of a learning environment. If a student doesn’t receive feedback, he has
no way of knowing if he is closer to achieving the goals of the class or not. Other types of
information environments can’t provide feedback to their users because the users, not the
environment, define their own goals. The only exception is an online game, which defines external
goals and measures the player’s progress toward them.
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Feedback in a learning environment can take many forms. Tests and quizzes are frequently
used tools for measuring student progress. They can provide feedback to students in the form of
right and wrong answers or a percentage score. Homework can also provide feedback to students
about their understanding of the materials. Less formal feedback might include interaction with
students in class, conversations with experts, or applying new knowledge in a work setting. The key
is to structure the feedback in useful ways so students can measure themselves against the course
goals.

These two features make learning environments unique. Moodle provides teachers with tools
to implement these ideas in unique ways. Moodle’s educational philosophy guides how those tools
are designed and can influence how you structure your learning environment. [1, c. 211]

Since the end of 2000 until 2011 years, all worked on the platform — WebCT, then changed it
to Moodle platform. Currently, integration of e-learning in the educational process is successful. In
plans develop virtual version of the all coerces in TPU. Particularly for 1-2 courses has developed
virtual course “Foreign Language”.

I have come to the conclusion — Education using e-learning is an essential part of learning at
the university. Contributes to the development of information and useful thinking skills.
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Innovative approaches to ESL learning through the example of TPU

In the conditions of the modern world, processes of globalization and europeanization, the
increase in mobility of experts of various profile, including technical, the insufficient attention to
training in foreign communication in technical college can lead to problems of future graduates in
their professional activity [2]. Along with good fundamental preparation, the ability to self-
education, non-standard decision-making, creative activity, knowledge of the effective organization
teamwork, abilities to be freely guided in information space for the modern expert are very
important. Foreign language provides the solution of all specified problems of training of the
modern professional, and professional foreign-language communicative skills are considered as an
important component of structure of professional competence of the engineer. Language becomes
real means of promoting on a career ladder. Thus, the foreign language as a subject makes a
positive contribution to the competencies of a modern engineer.

Nowadays the consecutive and steady movement to creation of information society which is
urged to create the best conditions for the maximum self-realization of each person is observed in
the world. The bases for such process are intensive development of computer and
telecommunication technologies and creation of the developed information and education
environment.

In general the Internet technologies are less expensive in use, high-speed, resource-saving,
and also allow providing extensive access for users at the same time. Changes in access and speed
of connection are followed by development of computer programs and their management. On this
basis, it is possible to establish the fact that transition to information society assumes deep
communication between three components: information, value of new information technologies and
socially structural changes in society.

These factors result in need of active use of the Internet resources in education. Introduction
of information technologies in educational process takes the increasingly larger role in teaching.
The introduction of information communicative technologies as means of an intensification of
process of training is carried out by TPU since 2002.

One of the effective instruments for independent work of students learning English was
application of the WebCT technologies. Now TPU gives preference to Moodle. Availability of the
Moodle technologies extends on educational process. The essential advantage of the Moodle
technologies is the possibility of an individualization of process of training by drawing up tasks and
expansion of an intellectual scope in specialty, and also the development of abilities in the field of a
foreign language [1]. Applying Moodle technologies increases motivation of students to learn
foreign language, and also provides active independent work of students.

Thus, successful realization of the Moodle technologies in performance of independent work
of students on a foreign language in technical college pursues the following important tasks:

e activity approach to the training material, more successful realization of the principle of a
professional orientation;

e formation the readiness for independent work, development of computer literacy;

e providing effective feedback on the basis of a combination of test computer control of
knowledge to performance and representation by means of the Moodle technologies of the
generalized knowledge.

When using the Moodle technologies it is necessary to consider some important conditions of
their efficiency. First, the competent use of information technologies in educational process
meaning gradual inclusion of the student in a process of independent work which constantly copes
remotely and regulated by the teacher. Secondly, well developed structure and the maintenance of
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tasks on discipline in the on-line mode. Thirdly, it is the mediated interrelation of the teacher and
student on the Internet.

Independent work of students acts as the most important form of educational process
providing formation at future experts the readiness for self-determination, the independent solution
of objectives. The independent work of students applying Moodle includes preparation for a
practical training, performance of homeworks, independent work on different subjects according to
the program, work with additional literature, writing the thesis in a foreign language, self-
examination of knowledge and skills.

Thus, use of information technologies in educational process significantly promote the best
mastering of new material, increase motivation in learning foreign languages.
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The comparative analysis of master’s degree curriculums in the major
of “Electronics and nanoelectronics” in TPU (Russia) and “Solid state systems”
in Czech Technical University (Prague)

For the first time two-level Bachelor-Master system appeared in European universities in the
XII-XIII centuries. At that time universities were connected with craft guilds. Faculty professors,
who acquired a right to teach the students from the guild, were called Masters. Actually this degree
was the professional certificate. A bachelor’s degree was an intermediate stage for the earning of a
master’s degree and was conferred on the candidates, who studied the three-year and four-year
course of education, which was called trivium (grammar, rhetoric, logic), and passed exams. In the
second part of XII century a university in the Bologna (Italy) for the first time conferred a doctor’s
civil law degree. Later the doctor’s degree began to be conferred in medicine, theology and
philosophy in other European universities. Firstly master’s and doctor’s degrees were equal but with
the course of time the term Doctor began to be used for the higher degree. Nowadays in Anglo-
Saxon and some other countries either bachelor’s, or master’s, or doctor’s degrees are spread. The
bachelor’s degree is the first academic degree and it is conferred after four years of education in the
USA and after three or four years depending on the university in Great Britain (usually after four
years in Scotland). The master’s degree requires one or two additional years of education in a
university and the doctor’s degree, which is usually the degree of Doctor of Philosophy (PhD),
requires the longer education and the research work'.

Nowadays many Russian universities also participate in the Bologna process. National
Research Tomsk Polytechnic University is among these universities. By now tremendous work on
curriculum of two-level education system development has been done. In this article curriculums by
similar directions of education in Russian and foreign universities are compared.

A master’s degree programs 11.04.04 (210100) “Electronics and nanoelectronics” of National
Research Tomsk Polytechnic University and “Solid state systems” of Czech Technical University in
Prague are used as an example. Table 1 shows all subjects of master’s degree programs, offered by
current universities.

Table 1
Subjects of master’s degree programs the major of “Electronics and nanoelectronics” in TPU
and “Solid state systems” in Czech Technical University

. Tomsk Polytechnic Czech Technical University
Subjects L0 .
University in Prague

Diploma project + +
Research project + +
Compulsory subjects

Advanced Analog Systems +
Advanced Computer Architectures +
Analog.Sig.Proc.&Digitalization +
IC Design +
IC Structures +
Microsystems +
Modern Sensors +

! Chubik, P.S. The transition of Tomsk Polytechnic University to the multi-level system of higher education:practices,
problems,prospects / Chuchalin A.L. // Tomsk Polytechnic. —2010. — Ne 16: Levels training. — C. 8-15.
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Subjects

Tomsk Polytechnic
University

Czech Technical University
in Prague

Nanoelectronics and Nanotechnology

+

Optoel.and Photonics

_I_

General scientific subjects

Philosophical and methodological
problems of science and technology

Methods of mathematical modeling

Actual problems of modern electronics
and nanoelectronics

Computer technologies in research

Design and technology of electronic
components

+ o+ + ||+

Elective course

Electronic industrial devices

Interfaces of microprocessor systems

Processing systems and display

Microprocessor control
and monitoring systems

Electronic devices and equipment

Hardware and software
for processing analog signals

Programmable logic integrated circuits

Automation equipment
and control techniques

o E e N A

Humanities subjects

History of science and technology 2

Managerial sociology

Philosophy 11

Psychology

Physical Education

Theology

]+

Language courses

English

+ Technical English
Course

+ Technical English Course

Technical English for Pre-Intermediate
Certificate of Advanced English CAE 1+3
English Conversation

English Grammar

French language

+ French language(0+2
Multimedia French

German language

+ German language(0+2

German Conversation

German Grammar

Preparation for zertifikat Deutsch
Technical German Course

Rhetoric

+

Russian language

+ Russian language0-+2
Russian conversation

Spanish language

+DELE
Spanish language 0+2

Professional Presentation

+

Physical Education

+ Physical Education0+2

student teaching
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As it is clear from the table, these two programs have many common things. A result of two-
year education is the research scientific work and the master's on it. It is necessary to know
professional English to write the master’s thesis, because some parts of it must be translated into
English, so both universities offer respective disciplines. Humanities are an important part too. TPU
provides the huge option in this direction. In Czech university you can choose humanitarian
subjects too, but their range is narrower.

Although curriculums have many common things, there is one important difference in
Russian program. It is the teaching practice. Students have to teach simultaneously with the study
and scientific effort. The other problem is a narrow option of technical subjects. The foreign
curriculum includes a broad list of technical subjects. One more difference is that Russian students
study not the nanoelectronics and concomitant subjects, but “philosophical and methodological”
problem without delving into the problem heart. The Master superficially studies all branches
without learning fundamentals. Such education doesn’t provide a base for the further development
of a student in the scientific field.

In Czech university electronics and nanoelectronics are divided into few branches and every
scientific group is engaged into one branch of electronics. Actually the course “Solid state systems”
is the part of a large program “Nanoelectronics”. But even such course has a large base and a
variable part. Also there is physical education in a Czech university master’s degree and there isn’t
in TPU. Much attention is paid to the learning of languages (there is a choice of three languages and
the variation of the course difficulty).

Summarizing aforesaid, we can say that the education on this curriculum is organized better in
Czech Technical University in Prague (it should be mentioned that we didn’t pay attention to such
aspects as the financial side and the receipt of visas). Also it is too early to say about the end of the
Bologna process because many other reforms must be done. Innovations may affect different sides
of education, for example, broadening of the curriculum (now there is opposite tendency) and
probably the education into the narrower directions. There is one more important thing. It is the
teaching practice. It provokes a question: “What can the person, who has recently superficially
studied the subject, can teach the students? And does he need it in his future life?” It is necessary to
study the chosen subject for many years and to know all novelties to teach the technical disciplines.
Postgraduate course fits better for it. When people enter postgraduate course, they are going to
pursue science and they get enough knowledge and the experience of performance to hand down
information to junior students.
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Self-management as a key tool for efficient training of a contemporary specialist

Introduction

Modern educational system is characterized by a significant emphasis on the development of
students’ self-suffiency and autonomy that have become the important constituents of a professional
competency of a contemporary specialist in any field. According to Soboleva A.V & Obdalova O.A.,
the individualization and differentiation is one of the most prominent features of educational
training nowadays [5, p. 110].

Self-management skills are those abilities that allow an employee to feel more productive
when doing daily routine regardless of the working environment. Well-developed self-management
skills help employees efficiently communicate with co-workers, managers and customers, make
right decisions, plan their working time, and keep their body healthy. Therefore nowadays more
than 50 % of the academic workload is devoted to self-study that aims to contribute to the
development of students’ personalities and to complete their professional competency. The article
aims to describe the notion of self-management, give an overview to its components and suggest
some steps to help students work on the development of all the necessary abilities for self-
organisation.

What is a self-management?

In general self-management deals with self-organization and self-governing of an individual.
In terms of educational process self-management plans are used to teach students to independently
complete tasks and take an active role in monitoring and reinforcing their own behavior. An
important goal in education is to foster self-reliance and independence. In fact, self-management
strategies can be implemented before any problem behaviors occur. Research studies show that self-
management strategies can be used to improve academic performance, productivity, time on-task,
and to decrease problem behavior. It has been proved that the ability to use self management
strategies effectively is a skill that becomes very important for success as children grow into
adulthood.

The analysis of contemporary works on self-management let us conclude that there are three
critical elements of self-management, namely setting goals, monitoring behavior, and evaluating
progress. Hence three major components of self-management are self-monitoring, self-evaluation,
and self-reinforcement (fig. 1).

-

Self Self
reinforcement monitoring

Self
evaluation

Fig. 1. The components of self-management
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When a student engages in self-monitoring, she/he observes her/his own behavior, records its
occurrence on a data collection form, and graphs the data to evaluate progress. Self-evaluation
strategies encourage students to set their own goals and compare their current performance as they
work towards those goals. Both self-monitoring and self-evaluation are often used with self-
reinforcement strategies. A student takes an active role in self-reinforcement strategies by
determining how he will evaluate progress towards a goal and delivering a reinforcer to himself
when he achieves the goal.

According to Koegel, R.L., Koegel, L.K., & Parks, D.R. [2] to acquire self-management skills
means to be able to operationally define the target behavior; identify functional reinforcers; design
or choose a self-management method or device; use the self-management device and have self-
management independence.

Self-management is closely connected with personal control which is one of the most
important ways in which people differ from each other [4]. It resides in the transaction between the
person and the world; it is neither just a disposition nor just a characteristic of the environment.
Personal control is a belief about how one can interact with the world; it may take the form of
believing that one can effect actual outcomes, choose among them, cope with their consequences,
and/or understand them. In a responsive environment, personal control is desirable; it encourages
intellectual, emotional, behavioral, and physiological vigor in the face of challenge. It is considered
to be catalyzed by novel and challenging events; similarly, lack of personal control becomes salient
in the face of overwhelming aversive events. Personal control can be thwarted by failure and
encouraged by success, although it does not bear a one-to-one relationship to past patterns of
success and failure.

What are self-management skills?

As far as educational process is concerned, there are a lot of pieces of advice in the Internet
that intend to help students manage their studying process. For example Brian Cain suggests the
following [1]:

1. Touch it once: One of the best ways to break the habit of procrastination is the concept of
‘touch it once.’

2. Lose the deadlines

3. Get an accountability partner

According to Daniel Linman [3] the key self-management skills required for a student to be
more productive include stress-resistance, problem solving, communication, time management,
memory, physical activity.

Stress-Resistance. The first and foremost skill of self-management refers to a personal ability
to resist any stressful situations. When you develop this self management skill, you can avoid many
mistakes that people usually make when being stressed out.

Because a stressful situation usually blocks our ability to think and make rational decisions,
we can’t cope even with the simplest tasks at the workplace, so our productivity goes down and we
get frustrated. That’s why you need to develop this ability in order to be a productive employee able
to offer resistance to a stressful situation.

Problem Solving. The second self-management skill requires you to use your brain as a
mechanism for making right decisions. Even the hardest tasks and challenges can be efficiently handled
if the mental process in your head is always in progress. Problem solving requires you to operate facts
and make right assumptions to analyze the situation, review problems, and find effective solutions.
Keeping your mind sober allows you to take right decisions even in the toughest situations.

Communication. The way how you can communicate information to others will determine
your success. Communication is one of the key self-management skills required for both personal
development and career advancement.

Being able to efficient communicate any information to other people means that you can share
information with the minimized possible distortion and in the fastest possible way. Productive
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employees always can efficiently communicate with their colleagues and management because they
comprehensively understand the value of clearly and timely delivered information. So be sure you
work on developing this skill for self-management.

Time Management. Producing expected results in a timely manner determines the success of
our effort. Time management is an extremely important self-management skill that makes an
employee be more productive. There’s a great variety of time management techniques that show
you how to develop this skill for self-management. Just use the web search to find plenty of them.

Memory. An ability to memorize events, names, facts, etc., allows an employee to remember
about everything he/she needs to do daily tasks and duties. Among other self-management skills
examples, committing to memory requires your personal effort for developing your mind abilities.
There’s a lot of techniques for improving memory, so use the web search to find them.

Physical Activity. Keeping your body in good shape is a critical self-management skill
example. When you feel healthy and have a robust nervous system, you can do more things and
cope with many challenges. Physical activity (like jogging, fitness, different sorts of sports, etc.)
allows you to strengthen your body, keep your muscles up, and be more productive.

Implications to academic process

The critical analysis of self-management constituents described above let us suggest some
procedures that can help students develop their self-management skills and abilities:

1. Make a to-do list. You can’t efficiently plan for anything having no to-do list. First you
need to make a task list and specify the key tasks for developing self-management skills examples.
Use task management software to create and manage your tasks.

2. Prioritize tasks. Your to-do list may have a lot of tasks. But which tasks to complete first?
To answer this question you need to consider all the tasks in your to do list and then set right
priorities. By prioritizing the tasks you can decide what examples of self-management skills you’ll
need to develop first (according to your current needs and employment requirements).

3. Schedule tasks. Scheduling allows you to set deadlines and timeframes for your tasks.
Use task management software to develop schedules and set task due dates relating to developing
the self-management skills.

4. Be flexible. Regardless of your intentions and wishes, there will be days (caused by
illness, vacation, holidays etc.) when the external world won’t let you develop your self
management skills. That’s why you need to be flexible to get everything done through putting your
tasks on hold and then returning back to the prioritized items on your to-do list. You shouldn’t be
frustrated and stressed out when you can’t do a task because of some external factor (e.g. illness) —
just put everything on hold and get back to your tasks as soon as you get an occasion for developing
self-management skills.

Conclusion

Self-management strategies are intended to build a student's independence and ability to engage
in self-monitoring, self-evaluation, and self-reinforcement. The power of self-management is its
emphasis on building a feeling of control over one's own behavior. Nowadays the application receives
a large e-learning, which improves student learning. The student appears flexible learner who is able
to learn according to an individual plan that aims to meet his own needs. He is independent from the
teacher and has the skills to investigate, perceive, process and evaluate information.
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Problems and perspectives of distant engineering education

Distance education is a new form of education that differs from casual full-time and postal
tuitions. The main distinction from othereducation types is that the plan of education is formed for
each student individually. The technology of distance education wasoriginally used by American
specialists in the mid-60s of the 20™ century. The demonstration of the courses was carried out with
the help of local TV-channels. Nowadays translation of educative courses can be made through the
Internet. The interaction is provided by various methods, for instance, paperwork exchange through
the mail and fax, audio, video, and computer conferences. By means of distance education you are
able to get a degree in technical, economical and humanitarian spheres.

Let us examine the process of distance engineering education.

Students of this education form are given video recordings for independent studying. The
intermediate check of thelearnt material is represented by electronic tests, writing tasks, course
works and examinations. At the end of the term trainees take exams. Institution of higher education
can also hold an examination in the form of online conference or a Skype-call. The results of each
control type are displayed in the personal student’s account.

Practical and laboratory studies are carried out in the virtual labs with computer simulators
and trainers. The final stage of education is extended by the state exams and thesis defense, which
are conducted directly in the university. And at the end, students get their diplomas by visiting the
institution of higher education or by means of a postal mail.

For distance learning it is relevant to have seamless and sufficiently fast Internet connection.
Besides, enrollee, who has decided to become a part of distant education program, should be highly
self-disciplined, organized and motivated. The lack or absence of these personal qualities will be
doomed to failure, regardless of the form.

Let us consider pros of distance education

e The ability to get a high-quality education, while being in any place on our planet;

e Students are able to work in any comfortable place they like, any time, any place;

¢ Distance education is accessible for medically fragile or disabled people;

e The cost of distance education is lower, than the cost of a traditional education form.

Naturally we come up with a question: are there any better variants than a distance learning?

Everything seems so convenient as if it perfectly fits every person’s identity. But knowledge
of engineer specialists that prefer distance form of education can’t be compared with knowledge of
engineers who preferred a traditional education system.

An engineer who got only virtual work experience will become a burden on a large scale
production, as theoretical basis, that he achieved during the distant learning time, is not enough for
carrying out qualified professional activities at a factory.

Distance education becomes more and more widespread. Therefore, in the short term you will be
able to get a degree not only as an engineer or a pedagogical specialist but also as a medical one. Due to
a drastic development of a distance education a questionnaire was held among students of TPU.

They were asked one single question: is there a need in distance education?

Respondents were given such variants:

e Yes, there is, but not in engineering;

e Yes, there is, but not in medicine;

e Yes, there is, in all spheres;

e No, there is not.

Out of 50 students:

e 5 students (10 %) think that they need distance education, but not in engineering
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e 16 students (32 %) think that they need distance education, but not in medicine
e 10 students (20 %) think that they need distance education applied to any sphere
e 19 students (38 %) think that they don’t need distance education

The results are represented on the diagram below

Is there need in distant

education?
10% H Yes, there is,
but not in
engineering

| Yes, there is,
but not in
medicine

As a result we can see that the majority of people consider that there is no need in distance
education.

Taking everything that was said above into consideration, you can make a conclusion that by
means of distance education you can get practical knowledge so essential at a large scale
production.

There is no doubt that distance education is very convenient taking into consideration
accelerated pace of life. However, you can get sufficient knowledge virtually only in humanitarian
sphere, which does not involve dealing with technical equipment, not mentioning surgical
operations and research in the field of medicine.
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XXaHpb! HayyHOro CTUNA.
AHHOTaUKA, HanucaHne aHHOTaLMKU Ha aHIMUNUCKOM A3bIKe

BBenenune

OnuH W3 acreKkTOB COBPEMEHHOro OOIIECTBA — HEMPEKPaIAIOUIMNACT HAYyYHO-TEXHUUYECKHUN
nporpecc. HUUTO He CTOMT Ha MecTe, U300peTatoTCs HOBbIE MAIllMHBI, MAaTepPHalibl, OTKPHIBAIOTCS HO-
BbIE JJIEMEHTapHBIE YACTHUIIBl. JTOMY COMYTCTBYET Hay4Has paOoTa, KOTOpass HaXOJUT OTpakeHHe
B Pa3IMUHBIX MyOIMUIMCTUYECKUX KaHpaX. Hamucanue HayyHOM cTaTby HEM30EKHO BelIeT K Hamuca-
HHIO aHHOTALIMKU. YMEHHUE NMPaBUIbHO HANMCaTh aHHOTALIMIO OYEHb aKTyallbHO B cepe HayyHOH Jies-
TEJIbHOCTH, BEIb MPaBUJILHO HAMKMCAaHHAs aHHOTALUS — 3aJI0T ycIieXa CTaTbu B MUPE HAYKH.

7KaHpbl Hay4YHOro CTUIIA

[Iupokoe ¥ UHTEHCUBHOE Pa3BUTHE HAYYHO-TEXHUYECKOTO CTHUJIS TIPUBENO K (POPMUPOBAHUIO
B €r0 paMKaX MHOTOYMCIEHHBIX KaHPOB, TAKUX, KAK: Cmambvs, MoHocpaghus, nameHmHoe onuca-
Hue, peghepam, aHHomayus, OOKYMEHMAYUs, CNPABOUHUK, CReYUuDUKayus, UHCMPYKYUs, peKiamd.
Kaxxnomy »xaHpy npuCyly CBOM MHIMBUIYalbHO-CTUJIEBBIE YEPThI, OJJHAKO OHU HE HAPYILIAIOT
€IMHCTBA HAYYHO-TEXHUYECKOTO CTWJIsI, Hacleaysl ero oblue mpusHaku U ocobeHHocTH. Llenbio
JTaHHOW paboThI siBiseTCs 0030p HEKOTOPBIX KAHPOB HAYYHOIO CTHJIS C YIOPOM Ha aHHOTALMIO
U €€ NpaBUJIbHOE HANMCAHUE Ha aHTJIMICKOM SI3bIKE.

OCHOBHBIMU XapaKTEpPUCTUKAMU HAy4YHOIO CTUJISl SIBIISIIOTCS JIOTMYECKas IMOCJel0BaTellb-
HOCTh (HAJW4YKMe CMBICIOBBIX CBs3eil Mexay OJOKaMu TEKCTa), CTPEMJIEHHWE aBTOPOB K TOUHOMY
(orpaHvyeHHe Ha UCIOJb30BaHUE METapOp, CPABHEHUHN U JIPYTUX A3BIKOBBIX CPEACTB) U CHKATOMY
U3J10KEHHUIO, OJTHO3HAYHOCTH MOHUMAHUS U SICHOCTH. 3a4acTyl0 HayuHble TEKCThI MMOJHbI TEPMUHO-
JIOTMH, YTO BIOJHE HOPMaJbHO U ompaBaaHHo. CieayeT BbIICIUTh HEKOTOpPhIE, HauboJsee BaKHbIe
¥ 4aCTO MPUMEHsSEMbIE CTYJCHTaMU JKaHPbl U OTMETUTh UX 0COOEHHOCTH [2].

Jloknao — ny6iiyHOEe pa3BepHyTOE COOOLIEHHE-MOHOJIOT Ha 3aJaHHYI0 TEMY, COCTOsIIEee U3:
BCTYIUTEIbHON YacTH (OCBelaeTcs npobdiiemMa 1 NpUBJIEKAaeTCsl BHUMAaHUE ClTyllaTesneil); OCHOBHOU
yacTu (B Hel Ma€TCsl aHATMTUYECKOE OCBEIICHUE MPOOJIEMBI); 3aKItoueHus (00001IeHne BCEro BhI-
II€CKa3aHHOT0 W BBIBOJ MO JAOKJIany). B nokmane ncnosib3yroTcs KIMILE HAyYHOTO CTHIIS PeYH,
BBOJIHBIE CJIOBA M 00OPOTHI, MPUBJIEKAIONINEe BHUMAHUE ayIUTOPUH (BUAUTE JIU, 0OpaTUTEe BHUMAa-
HHE, MOXHO MPEANONI0XKUTh, 3alyMalTeCh U T. 1.).

Cmameos — Hay4yHasi paboTa HEOOIBIIIOTO pa3Mepa ¢ OCTABICHHOW HAYYHOU TTPOOIeMOi, KO-
TOPYIO aBTOP pacKpbiBaeT B Hell. CTaThsi UMEET COCTaBHbIE YacTH (BBEACHHUE, LIETH U 334, METO-
JIbl, OCHOBHAsl 4acCTh, pe3yJbTaThl, 0OCYKJIEHHUE, 3aKI0YeHHe, 01aroJapHOCTH, CIIMCOK MCMOIb30-
BAaHHOM JIUTEPATYpPhl), B HEH UCMOIB3YIOTCS KIIMIIE HAYYHOTO CTUJISL PEUH, CJIOBA TOJIBKO B MPSIMOM
3HaY€HUU, MHOTO BBOJIHBIX CJIOB.

Ilpesenmayua — NOKYMEHT, NIPEJHA3HAUYEHHBIN AJI1 BU3YyaJlbHOTO MPEACTABIEHUS Yero-110o
(npoexTa, MPOAYyKTa, YCIAYyTr, OpraHU3allK U T. I1.), BBICTYNIAET B POJIM COIMPOBOXKJIEHUS K BBICTYII-
JeHuto. XapaKkTepHas yepTa Npe3eHTaluu — MHTEPaKTUBHOCTb.

AHHOTALUS KAK KAHP HAYYHOI0 CTUJISI

Annomauyun (agmopckoe peszome) — 3TO HE3aBUCHMBIA OT CTaThbU UCTOYHHMK MH(OpMannu
cxaroro oobema (1/10 oT craThy), BKIIOUAOLIHIA B ce0sl XapaKTepUCTUKY OCHOBHOM Te€Mbl, 00bEKTa
YicCIIeJOBAaHMS, 1IeTM paboThl U Pe3yNbTaThl. J{pyrumMu cioBamMH, 3TO BCTyIUIEHHE, TpeaMmOyJia, mpo-
YHUTaB KOTOPYIO, MOXKHO COCTaBHUTH IpeJcTaBieHne 000 Beel crathe. [109ToMy OT TOro, HACKOJIBKO
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IpaMOTHO COCTaBJI€HA aHHOTAIIUs, 3ABUCHUT, CTAHET JIM YNTATEJb CTAThbH WM KypHaIa 3HAKOMHUTHCS
C OCTAJILHBIM TEKCTOM. AHHOTAIMsI OTpakaeT HAYYHYIO HOBU3HY IyOJMKAIlMH, MOKa3bIBas, YeM
JaHHAsI CTaThsl OTIMYAETCS OT MOXO0XHUX MO COACPNKAHHMIO, TEM CaMbIM MPHUBIIEKass BHUMaHUE TO-
TEHIMAJIbLHOI0 ynuTaress [3].

Hamucanue aHHOTAIMM peryIaMeHTHUPOBAHO IIEJIBIM PSIOM MPaBWJ, HAPUMEP, B aHHOTAILIUN
JIOJDKHBI M3JIaraThCsl CyIIeCTBEHHbBIE (haKThl paObOThI, HE TyOIHUpys TEKCT CAMOU CTaThH, TaKXkKe He-
JIOMyCTUMO HAJIMYKMe MaTepuala, He MPeICTaBIeHHOT0 B OCHOBHOM TEKCTE.

Hanucanue aHHOTallMM UMeeT CBOM 0COOEHHOCTH. J1JIsl MpuMepa MOXKHO pacCMOTPETh Xapak-
TEpHbIC TIPUEMBbl Ha aHTIMICKOM S3bIKE, TaKue Kak: ci1oea-ceéaszku (consequently, moreover, for
example, the benefits of this study, as a result etc.), key-patterns (The article is of interest to... —
Ota cTaThs NpeJCTaBisieT UHTepec As...; As the title implies the article describes.... — CormnacHo
Ha3BaHUIO, B CTaThe OMUChIBaeTcs...; It is designed for .... — [IpegHa3HaveH A ... U T. 1.); peue-
evte knuwe (The article deals with ...; Much attention is given to...; The following conclusions are
drawn... u np.). Takke HEOOXOAMMO HCIIOJIB30BaTh aKTUBHBIN, a HE TTACCUBHBIN 3aior, T. €. «The
study tested», HO He «It was tested in this study» (d4acras ommOKa pOCCUICKUX aHHOTAIINN).

Heo0xoauMocTh TiepeBojia aBTOPCKOTO Pe3toMe Ha aHTJIMACKUHN SI3BIK OOBSICHSIETCS TEM, UTO
py MyOJIMKAIMKA B KAKOM-TTHOO0 KypHaJIe aHTJIOS3bIYHAST aHHOTAIMS BKJIFOUASTCS B aHTJIOS3BIYHBIN
0J10k MH(OPMAIIUK O CTaThe, 3arpy’KaeTCsl Ha aHTJIOS3BIYHBIN BapHAHT caiiTa XKypHalia U MOAroTaB-
JUBaeTcs s 3apyOexkHBIX pedepaTUBHBIX 0a3 JaHHBIX U aHATUTUYECKUX CUCTEeM (MHJIEKCOB IU-
TUPOBAHMS), TEM CAMBIM BBITIOJIHSISL (YHKIIMIO CIIPABOYHOTO HHCTpYMeHTa [1]

BeiBOa

B urtore paccMoTpeHusi JaHHOIO BOIIPOCAa MOXKHO CKa3aTb, YTO MCKIIIOUWUTH HAYUYHBIM CTHUIIb
B COBPEMEHHOM OOIIECTBE HEBO3MOXKHO, TaK KaK €ro UCMOJIb30BaHUE SBIISETCS HEOThEMIIEMO Ya-
CThIO HAay4HOH JESTENbHOCTU CTYACHTOB, YUEHBIX, MpernojaBaTesied U JIpyruxX 4jaeHOB OO0IIecTBa,
KOTOpbIE, TaK UM MHA4e, UMEIOT Aesio ¢ HayKoh. Co Bcel onpeeeHHOCTbI0 MOKHO YTBEPKAaTh,
YTO YMEHHUE IPaMOTHO U MPABUJIBLHO MHUCATh AHHOTALIMIO HA aHIVIMHCKOM f3bIKE Ja€T BO3MOYKHOCTb
NPOJIBUHYTh CBOM TPYJbl Ha MEXKIyHapOJIHbI ypOBEHb, 3aMHTEPECOBATH MHOCTPAHHBIX KOJUIET,
Y MOJIyYUTh MPU3HAHKUE He TOJbKO B Poccuu, HO U 3a pyOeoM.

Jlutepatypa

1. Kupunnosa O.B. PegakiionHas moAroToBka Hay4dHBIX KYpPHAJOB JJISI BKIIOYEHHUS B 3a-
pyOexHbIEe UHAEKCHI IUTUpOBaHUs: MeTonuueckue pekomenaauuu. — M.: 2012. 68 c.

2. Hayuynas peub // ®yHKIIMOHAIBHBIE CTUIM JuTepaTypHoro s3eika URL: http://funkcion-
stile.narod.ru/index.htm (nara o6pamenus: 15.04.2015).

3. 3auem HyxHa aHHOTamus k cratbe? // Crtymms konteHta URL: http://text-by-
text.ru/annotacia/ (nata oopamenus: 18.04.2015).

Hayuynwiii pykosooumenwv: H.A. Kobzesa, cmapwuii npenooasamenn, TI1Y, Poccus

157



0. A. Bepésxuna

Hayuonanenuuii uccneoosamenvcxkuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

Bo3moXHOCTb MCNONbL30BaHMA on-line nepeBoAYMKOB
ANA paboTbl C TEXHUYECKUMMN TEKCTaMK

WHTepHeT cTan HeOThbeMJIEMOM YacThO HALIEH KU3HU, OTKPBIB MEPCIEKTUBBI MHOTOSI3bIYHO-
ro MH(GOPMALMOHHOTO 00OMEHA, KOTOPbI CEro/iHsl OCYIIECTBUM TaK)Xe B MHTEPAKTUBHOM PEKUME.
I'no6anpHas CeTh M300UIyeT pazHOOOpa3HOW HMH(POpPMAIMEH, JOCTYIMHOM Ha CaMbIX Pa3TUYHBIX
A3bIKaX, HO YacTO Ha MyTH MoJib3oBareseil MHTepHeTa BO3HMKAIOT HEMPEOI0JIMMBbIE SI3bIKOBBIE
Oapbepsl, 00yCIOBIEHHbBIE HE3HAHUEM UHOCTPAHHBIX S3bIKOB.

3a mociegHue AECATWIETHs] CTPEMUTENBHO Pa3BUBAIOTCS pa3jIMyYHble TEXHOJIOTHMU. 3a He-
OO0JBIIOH, 0 MEPKaM UCTOPUH, IEPUO]T YeTIOBEUECTBO YK€ MPUBBIKIIO K IapaM mporpecca. Mbl yxe
HE MOXKEM NpeJCTaBUTh ceOs 0e3 KOMIbIoTepa, UK, HallpUMep, CMapT(POHa, OCKOJIbKY 3TH BEIlU
oOecreunBaroT yao00cTBa Jisi Hac. Y 100CTBa OOILEHUsI, CBSI3M, MTHOBEHHOI'O TIOJy4eHUs] HE0OXO-
auMoit nHdopManuu. B kakoM-To cMbIciie YenoBek pasieHuscs. biarogaps MHOXXECTBY Mporpamm,
Heo0s13aTeNIbHO YMETh MOJIb30BaThCs YEPTEKHBIMU WHCTPYMEHTAMHU, YTOOBI MOTYYUTh YEPTEK Je-
Tasu. He Hy)XKHO exaTh B aBMakacchl, YTOObl KyNUTbh OWJIET HA CaMOJET, 3TO MOXHO CAeNIaTh OH-
naiiH. Y y’k TOYHO He HY)KHO JIMCTaTh TOJCTBIN CIOBAaph 4TOOBI HANTH MEPEBOJ OJHOIO CI0BA — He-
00X0MMO BCEro JMIlb HareyaTaTb €ro B OHJaiH-cioBape. boiee Toro, oH-nailH nepeBOgYUKU
00€IalT KOPPEKTHBIN MEepeBOT LEBIX MPEAT0KESHUH.

B uenom, ucropusi cTaHOBJIEHUSI MAIIMHHOIO ME€PEBOAA HACUUTHIBAET 4yTh Oosblie 50 JeT.
3a Bce 3TO BpeMs OJHH CHUCTEMbl MAIIMHHOTO MEpeBOJa CMEHSUIMCh OPYTMMHU — HauMHas C Mpo-
rpaMM, OCHOBAaHHBIX Ha pecypcax MepBbIX MPOTOTUIIOB COBPEMEHHBIX KOMIBIOTEPOB M 3aKaHUYMBas
KOMMEpPYECKUMHU CHUCTEMaMHM, TMpeAjJaracMbIMU KOHEYHBIM IMOJB30BATEISIM U HCIOJB3YIOUIMMU
MOIIHbIE PECYPChl OHJIaliH-CEPBEPOB U MEPCOHAIBHBIX KOMIbIOTEPOB. B X0/1€ ycTpaHeHUs! TeXHU-
YeCKHX HEJO0CTaTKOB, CTAHOBUJIOCH OYEBUHBIM, YTO MEPEBOJ TEKCTOB C OJHHX S3BIKOB Ha JIpyrHe
HE OrpaHUYMBAETCsl IPUMUTHUBHOM MEepeKOAMPOBKOM CIIOB. [1]

CeroniHsi B MHTEpHETE MOKHO OTbICKaTh Oosiee 100 cepBUCOB OCYLIECTBIISAIOIIMX MAIUHHBINA
HepeBoJl TEKCTOB M UX KOJIMYECTBO MOCTOSIHHO pacteT. Kak mpaBuio, kauecTBa mnepeBoja 1Moao0-
HBIX CEPBHMCOB BIIOJIHE XBaTaeT JJisi TOHUMaHMs OOIIETO CMBICIAa UCXOHOTO TEKCTa, a MOTOMY MX
MOYKHO MCII0JIb30BaTh B OOJBIIOM KOJIMYECTBE MPOOIEMHBIX cUTyauui [2].

Ecnu 3apaTh B NMOMCKOBOW CHCTEME «OHJANH MEPEBOAYUK», TO MOKHO YBHUJETH JJIMHHBIN
CIMCOK npeanoxeHnid. Ha 1aHHBII MOMEHT caMbIMU MOMYJISIPHBIMU SIBJISIFOTCS CEYIOIINE CUCTe-
MbI TiepeBojia: Yandex Translate, Google Translate, PROMT, SDL FreeTranslation.com, Reverso,
Bing Translator, Worldlingo. IMeHHO ¢ MOMOILIBIO UX PACCMOTPUM BO3MOXHOCTb UCIHOJIb30BAHUS
NepeBOTYMKOB JIJIsl IEPEBOJIOB CTaThel, CBSI3aHHBIX C Hepa3pylIaolmM KoHTposieM. [lepeBox ocy-
LIECTBJISJICS C PYCCKOI'O HA aHTJIMUCKUN, U C aHTJIMKCKOIO Ha PYCCKHUU.

OnuH U TOT *e (parMeHT Tekcra: «lIpeumyIecTBa COBPEMEHHOM CUCTEMBI KOHTPOJISI Ove-
BUJIHBI: OOHApy>KEHUE MPOTEUKU MPOUCXOAMUT cpa3y IMocje €€ BOZHUKHOBEHHUS U MOMNaJaHus BlIaru
Ha KOHCTPYKIUH 3[aHUS; JaKe MEJIKHe HapyIIeHUS TePMETUYHOCTU MOKPBITUS OOHAPYKUBAIOTCS
OBICTPO M C BBICOKOW CTENEHbIO JOCTOBEPHOCTHU. JIOCTATOUHO OJJHOTO B3IJsi1a HA SKpaH JJs MOJy-
YyeHus: “HGopMalKi 00 aKTyallbHOM COCTOSTHUM TUPOHU30JISIIMOHHOTO MOKPBITUS M €r0 TepMeTHY-
HocTH. JlaHHBIE, TOCTyMaromme oT 000pyI0BaHUs MO OOHAPYKEHUIO MPOTEYEK, MOTYT ObITh BbI-
3BaHbl 4epe3 CeTeBOi 0003peBaTesib M Jake BU3YaJM3UPOBAHBI B AJIEKTPOHHOM BHJE.» ObLI
HepeBe/IEH C MOMOIIBIO KaXKA0H U3 EPEUUCICHHBIX CUCTEM

[Tonyuennsiii nepeBon B Google Translate: The advantages of modern control systems are
obvious: the detection of leakage occurs immediately after its occurrence and moisture on the
construction of the building; even minor violations tightness coverage detected quickly and with
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a high degree of certainty. Just one glance at the screen to get information about the current state of
the waterproofing coating and sealing. Data coming from the detection equipment leaks can be
caused by a network browser, and even visualized in electronic form.

Yandex Translate: The advantages of modern control systems is obvious: the detection of
leakage occurs immediately after its occurrence and moisture in the building structure; even small
leakage of the coating are detected quickly and with a high degree of reliability. One look at the
screen for information about the actual status of waterproofing and air tightness. Data from the
equipment to detect leaks that can be caused through a network browser, and even visualized in
electronic form.

Promt: Advantages of the modern monitoring system are obvious: detection of a leakage
happens right after its emergence and hit of moisture on a building design; even small violations of
tightness of a covering are found quickly and with high degree of reliability. One view of the screen
for obtaining information on an actual condition of a waterproofing covering and its tightness
suffices. The data arriving from the equipment on detection of leakages can be caused through the
network observer and even are visualized in electronic form.

SDL FreeTranslation.com: Benefits of modern control system are obvious: leak detection
occurs as soon as possible after its occurrence and moisture from entering the construction of the
building; even minor violations of the leak are detected quickly and with a high degree of
confidence. One look at the screen for more information on the current status and waterproofing
may not cover its sealing. Data received from the equipment to detect leaks, can be caused by a
network browser and even seen on the electronic form.

Revero: Advantages of modern monitoring system are evident: leakage detection takes place
immediately after her occurrence and hit of moisture on the building design; even small-sized
infringements of cover tightness are found out quickly and with high degree of the reliability. It is
enough one look at screen for getting information about urgent condition of waterproofing cover
and his tightness. The data deriving from equipment on leakages detection, can be caused through
network observer and even Bu3yaiau3upoBaHsI in electronic type.

Bing Translator: The advantages of a modern control system are obvious: leak detection
occurs immediately after it occurs and moisture on building construction; even minor violations of
seal coating are detected quickly and with a high level of confidence. Just one look at the screen for
information about the actual state of waterproofing coatings and its integrity. Data from equipment
to detect leaks, can be triggered via the network browser and even rendered electronically.

Worldlingo: The advantages of the contemporary system of control are obvious: the detection
of flow occurs immediately after its appearance and entry of moisture during the construction of
building; even the small damage of the airtightness of coating are revealed rapidly and with the high
degree of authenticity. It is sufficient one view on the screen for obtaining the information about the
urgent state of moisture-proof coating and its airtightness. The data, which come from equipment
through the detection of flows, can be caused through net reviewer and even they are visualized in
the electronic form.

[lepBoe uTo, Opocaercst B Iy1a3a MpH MPOYTCHUU TEPEBOIOB, TO CHHOHUMBI: «advantages —
benefits», «control — monitoring» u T. 1. «IIpeumyniectBa oueBuaHb» Yandex Translate mepesén,
UCTIONB3YS «iS» BMECTO «are», XOTsl CYIIECTBUTEIFHOE CTOMT BO MHOKECTBEHHOM umcie. Tak xe
CTOMT 00paTUTh BHUMAaHUE HA XaOTUYHYIO MOCTAaHOBKY apTHKIICH.

Ecnn paccmatpuBaTh npeanoKeHus B LIEJI0M, TO IOCTPOEHHE MPEIOKEHHUS SBIISETCSl HEBEp-
HbIM. MJIeT nepeBo/] pyccKuX CJIOB, TIPU 3TOM KOHCTPYKLUS TPEIIOKEHHUS HE MEHSIETCsI, HeT aJiar-
Talliyd HA aHTJIUUCKUM s3bIK. Bosbioit mpoOiaemMoit sIBIsieTCsl Tak k€ OTCYTCTBHE TU1aroyioB — «One
look at the screen for information about the actual status of waterproofing and air tightness». Ctour
3aMETUTh, YTO MPEICTABICHHBIC CHCTEMBI XOPOIIO MEPEBOST MpUIIaraTelibHble, MOKa3bIBAIOT 3aBU-
cuMocCTH — «state of moisture-proof coating», «a high degree of confidence». Emé ognum miaocom
SBJIETCSI OONBIION CIOBApHBINA 3amac, XOTS €CIM Y4eCTh YTO HEe COOMI0JAar0TCs MpaBuia TOCTpoe-
HUS TIPE/ITIOKEHUs, BCE IEPEUMCIICHHOE He UMeeT OOJIbIIOro 3HAYCHHUSI.
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Eciu npoBepuTh NOJyUYEHHBINH NepeBEAEHHBIN TEKCT MYyTEM KOIMPOBAaHUS €ro B OKHO M3Ha-
YaJlbHOIO TeKcTa, To noiyydaercs: «lIpeumyniecTBa coBpeMeHHON CUCTEMbl MOHUTOPUHIA OYEBU/I-
Hbl: OOHapy>KEHHUE YTEUKH MPOUCXOAUT Cpasy ke Mocie ee MOsBICHUs U NoNaJaHus Bjaru Ha KOH-
CTPYKLMHM 3/1aHUI M COOpYXEHUH; Aake ManorabapuTHble HApYLIEHUS TOKPBITUS T€pPMETUYHOCTU
oOHapy»eHbl ObICTPO U C BBICOKOM CTENEHbIO HAAEKHOCTH. JJOCTaTOUHO OAHOIO B3IUIA1A HA 3KpaH
JUIs TIOJTyYeHHs] MH(GOpMalMK O CPOYHOM COCTOSHUS TUAPOU3OJSALMU MOKPBITUS U €r0 repMeTHY-
HOCTb. J[aHHBIE, BBITEKAIOUIME U3 000PYI0BaHUS 110 OOHAPYKEHHUIO YTEUYEK, MOTYT ObITh BbI3BaHbI
yepe3 ceTh HaOro/1aTells U Jake BU3Yyalu3UpOBaHbl B 3JIEKTPOHHOM BUAe». Eciau roBoputh 0TKpo-
BEHHO, TIEPEBOJ] BO BCEX CHUCTEMAaX OKa3ajcsl MPaKTUYECKH OJIMHAKOBBIM, OJTHAKO HU OJUH MEPEBO-
nuuk He aan 100 % coBnageHus: ¢ opuruHaioM. XOTs 3TOMY €CTh JIOTHYecKoe 0ObsCHEHHE: Mepe-
BOJIUMK TEPEBEN KaXkJ10€ CJIOBO B OTAEIbHOCTU Oe3 m3MeHeHui. Ilo cyTu, umes Oosbluoii 3amac
CJIOB, CUCTEMA MOJKET [OMOYb B MEPEBOJI€ KOHKPETHBIX CIOBOCOYETAHHM, HO €ClIM JIeJ0 KacaeTcs
IPEJI0AKEHUM, BbI MOJTYYUTE HAOOp CIIOB, HE CBSI3aHHBIX MEXKIY COO0N rpaMMaTHUYECKH.

Pa3paboTuuku Bcsiueckr yCOBEPLIEHCTBYIOT CBOM OHJIAMH MporpaMMbl B 60pb0e 3a KIIMEHTOB.
OpHako He pelleHa OCHOBHAsl 3aJjaua — MPaBUJIbHOE MOCTPOEHUE NepeBeEHHOro Tekcrta. M noka
3Ta mpobiemMa He PelIUTCs, UCIOJIb30BAHNE OHJIAWH MEePEeBOTYMKOB MOXHO CUMUTATh MPUEMIIEMBIM
TOJIBKO B Ka4€CTBE CJIOBapeH.

JlutepaTtypa

1. OO630p onnaiiH-nepeBoauukoB. Yacts 1. [DnexTpoHHblil pecypc]. — Pexum pomycka:
http://www.primavista.ru/rus/catalog/online_translators_partl, cBoO0IHBII

2. O0630p Ny4lIMX OHJIAMH MEPEBOAYMKOB TE€KCTa. [ DIEKTPOHHBIH pecypc]. — Pexum nomyc-
ka: http://joomlamaster.org.ua/stati/175-obzor-luchshikh-onlajn-perevodchikov-teksta.html, cBo-
OOIHBIN

3. Omnaitn nepeBoquk Yandex Translate. [DnexktponHsiii pecypc]. — Pexkum npomycka:
https://translate.yandex.ru/, cBo601HBIN

4. OmnnailH nepeBoauk Promt. [DnexkTpoHHbli  pecypc]. — Pexum  pgomycka:
http://www.translate.ru/, cBo601HBIT

5. Owunaitn nepeBoguk SDL FreeTranslation.com. [Dnektponnsiit pecypce]. — Pesxxum momyc-
ka: http://www.freetranslation.com/, cBoG0oaHBIN

6. Owunaiin  nepeBoauk Revero. [DnektponHslii pecypc]. — Pexum  pgomycka:
http://www.reverso.net/, cBoOOAHBIN

7. Owunaitn nepeBomuk Bing Translator. [DnexktponHbli pecypc]. — Pexxum pomycka:
http://www.bing.com/translator/, cBoO01HBII
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E.A. Boponyosa

BYHI] BBC «BBA umenu

npogheccopa H.E. JKykoseckoeo u FO.A. I'acapuna
2. Boponeorc, Poccus

Mpobnema noHUMaHMA TeKCTa peKnambl
B KOHTEKCTe A3blKa N KOMMYHWKaLUK

[Tpu pabote nepeBoIUMKA C TEKCTOM PEKJIaMbl aKTyaJIbHbIM SIBJISIETCS] U3yUYE€HUE MEXaHU3MOB
BepOaTbHOTO BO3JECHCTBUSI PEKIAMHBIX TEKCTOB, aHAIIU3 SI3BIKOBBIX CPEJICTB, HA KOTOPBIX OCHOBBI-
BAIOTCS JIOTUYECKasi U AMOLIMOHANIbHAsA apryMeHTalusl B pekjame A yOeKJIeHUs] U MoOyKIeHus
ayJIUTOPUU K JIeHicTBUIO, 0OecrieueHus] BO3SMOKHOCTH PEKJIaMHOTO TEKCTa K 3allOMMHAHUIO. SI3bIKO-
Bble OCOOEHHOCTU PEKJIaMbl BBICTYMAOT U3/II00JEHHBIM MPEIMETOM U3YUYEHUS Kak B 3apyOeiKHOM,
TaKk U B OTEUECTBEHHOW NUHIBHCTUKe. McciaenoBaHusi BeAyTcs Ha MaTepuajie pasHbIX A3bIKOB B
CJIeIYIOIIUX HAMpaBJICHUSIX: OOIIUNA TMHTBUCTUUYECKUN aHAIN3 0COOEHHOCTEM PEeKJIaMHBIX TEKCTOB
(JI.A. Maesckas, C.2. MaprtsiHoBa, W.I1. MouceeHko u fp.), aHaJIM3 CTUIMCTUYECKUMX OCOOEHHO-
creil (C.U. bepuepa, H.A. MyrtoBuna, C.A. Cemenkuii u 1p.), ucciaeioBaHUE BepOaIbHbIX KOMIIO-
HEHTOB PEKJIaMHOro TekcTa: pekiamHoro 3aronoska (I'.[]. Jloumene) cinorana (A.B. JIuTBuHOBA).

CoBpeMeHHOE 0011IECTBO UCHBITHIBAET IIIyOOKUI MHTEPEC K CaMOMY IMpolieccy OOLIEHUs], YTO
CTAaHOBUTCS BO3MOKHBIM MMOBCEMECTHO OJarofaps MHTEPHETY, T00anu3allMOHHbIE MPOLECCHl 3a-
TparuBaioT Bechb Mup. [IpeacraBurenu pa3HbIX HallMOHAJIBLHOCTEW HAUMHAIOT aKTUBHO B3aWMOJICH-
CTBOBaTh JPYyr C APYroM, BO BpeMmsi yd4eObl, MyTelIeCTBUH, NEIOBBIX MOE3A0K W KOHTAKTOB.
B XXI Beke pe3ko yBEIMYWIOCH KOJUYECTBO MHOCTPAHHBIX CTYIEHTOB, MOMNAJAIOIIMX B JIPYTYIO
CTpaHy Onarojapsi pa3JiM4YHbIM IpaHTaM, COTJIALIEHUSIM MEX]y By3aMHU MX CTPaH WJIM MPOCTO Ke-
JarOIMX MOJYYUTh CTENEHb Marucrpa B BbIOPAaHHOM COOCTBEHHOPYYHO BY3€ IOCI]E MMOJyYEHHUs
BbICIIEro oOpa3zoBaHusi, HanpuMmep, B Poccun. Yceinyru kBaauuIMpPOBAaHHOTO MEpPeBOIYMKA HE0O0-
XOJUMBI KaK MocTynarouieMy o0yuyaThbcs 3a pyOexk Ha MepBOM dTale 03HAaKOMJIEHMsI ¢ Mporpamma-
MU MUHOCTPAHHBIX BY30B (XOTs Obl Ha MEpPBHIX MOpax, a MOTOM Bce ke OTHLIM(OBATH CBOM aHIJIMMA-
CKHI WJIM BbIYYUTh HHOCTPAHHBIN A3BIK, SBISIOIIMICS TOCYAapPCTBEHHBIM B CTpaHe, I/l MoJydaelllb
oOpa3oBaHue, PUAETCA), TaK U B OM3HECe, €CIIM YeIO0BeK JIeWCTBUTEIBHO CTPEMUTCS HAWTH MOJIX0-
JSIIIUX — UHTEPECHBIX U BBITOAHBIX MAPTHEPOB, BECTU C HUMHU MPOAYKTUBHBIN nuaior. [laxe myTe-
IIECTBEHHUKH BBIHYXKJEHbl 00pallaThCsi K KBaTU(PUIUPOBAHHOMY MEPEBOAUYMKY MJI MOJITOTOBKU
TEKCTOB sl TOJIy4Y€HHUsI BU3bI, 3alI0JIHEHUS Pa3IMUHbIX aHKET U T. 1. BaxkHyto posib BO Beex mnepe-
YHCIIeHHBIX cepax — Ou3Hece, 00pa3oBaHUU U Typu3Me Urpaer pekiama. IMeHHO ¢ pekilaMHBIM
TEKCTOM CTAJIKMBAETCsl YEJIOBEK Ha MEPBOM 3Tale MOMCKAa KOHKPETHOM HMHpopmauuu o0 MHTEpe-
CYIOIIUX ero Koprnopauuu, pupme, By3e u Ap. W yenoBek cTankuBaeTcs ¢ OrpOMHBIM KOJUYECTBOM
pexIamMHoON HHPOPMAIK, KOTOPYIO OH BBIHYKJIEH OTQUIBTPOBATH, YTOOBI JOCTUTHYTH KEJIAHHOTO
pesynbrarta. [loaTomy A5t COBpeMEHHBIX HccleioBaTeNnei 00beKTOM MPUCTAILHOTO BHUMAaHUS, Ha-
paBHE C CaMUM TEKCTOM, CTAaHOBUTCSI p€UE€BOE BO3/ICHCTBHUE PEKIIaMBbl.

DddexT BIUsHUS peKIaMbl Ha BOCIIPUHUMAIOILIETO €€ YeJOoBeKa OMpeessieTcs MPaBUIbHbBIM
U TOYHBIM HMH(POPMAIIMOHHBIM COJCPKAHMEM, a TaK)Ke BBI3IBAEMBIMU €0 3MOIMOHAIBHBIMH,
UMEIOUIMMHU TICUXOJOTMUECKU XapakTep, peakuusiMu. Cpeu TUIIOB TaKOro BO3JEHCTBUS BbIACIISA-
I0T MY3BIKY, BUJEOPs, M300pakeHUE, OTBEYAIOIIME 33 3MOLMOHAIBHYIO CTOPOHY BOCHPHUATHSA,
a CIIOTaHbl, Xe/1JaiiHbl, OCHOBHOM TEKCT OTBETCTBEHHBI 32 MH(MOPMHUPOBAHUE YEJIOBEKA O TOBApE.

Eciv npoBecTH cpaBHUTEIbHBINA aHAIN3 TEKCTOB PEKJIaMbl, TO MOKHO OOHApYXUTh Npeobiia-
JaHMe TaKHUX PEueBbIX aKTOB, KaK MpUTJAlIeHUe, peKOMEHAalMs, COBET, oOelllanue, npocsoa, mnpe-
NyTpexeHue, noxenanue. JlaHHble pedeBble aKThl OCYLIECTBIISIOTCS ¢ TIOMOIIBIO UCIIOJIb30BAHUS
COOTBETCTBYIOIIIMX T[JIaroJIOB: IMpUrjaiiaeM, coBeTyeM, kenaem, welcome, should, advise,
recommend, bienvenida, invitar, asesorar, conoser.

[TpoBens vcciaenoBaHUE HATMYUS PEUYEBBIX aKTOB B TOM WJIM MHOM PEKJIAMHOM TEKCTe, BbIsC-
HSIEM, YTO MNpPUIJIALLIEHUE, PEKOMEHJALMs U COBET MCIOJb3YHOTCS 4Yalle, YeM MperylpexacHue
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U Npoch0a, KaK B TEKCTaX PYCCKMX TYpPUCTUUECKMX OYKJIETOB, TaK U B AHIVIMHCKUX M MCHAHCKUX.
PeueBble akThl — peKOMEHIALMsl, COBET, OOCIAaHIe — MCIOJIb3YIOTCS JUIsl IPUBIICYEHUS] BHUMAHUS
azpecaTa K BakHOM uHpopmauui [1, c. 111-112].

Poccuiickue u aHrauiickue TeKCThl OOBEAMHSIOT CJI0BA CO 3HAUYEHUEM «HOBLLIECTBO», «IIpe-
BOCXO/ICTBO», KOMMYHHUKATUBHBIX XOJ0B «ITOT MPOAYKT — MOM JIFOOUMBI», «ITO TBOSI MEYTa, Thl
3TOro Xouelib». B poccuiickux TeKCTax Takke MCIoiib3yeTcs runepoosia. B aHrmuiickux — snuTeTsl
u metadopsl [1, c. 113-115].

YacTo B pekiiaMe Ha OJHOM SI3bIKE€ MOYKHO BCTPETHTh 3aMMCTBOBAHHBIE U3 JIPYIUX S3bIKOB
NOMYJISIPHbIE CIIOBa M YCTOHYMBBHIE BbIpaxeHHs. JlOCTaTOUYHO BCIOMHHTH aHriuiickoe «Oky,
«Hello!», «Welcomey, uyTh pexe ucnanckoe «!Adios!», «Amigo», «Hasta la vista!» u 1. 1. B nan-
HOM Cllyyae HaJMIO Ipouecc riodanu3anuu, Kotopas OepeT Ha BOOPY)KEHHUE CaMble pacipocTpa-
HEHHbIE U TOMYJISIPHbIE BBIPAXKEHUS! aHIVIOSN3bIYHONW M MCMAHOSA3BIYHOM JMHIBOKYJIbTYp. [lomymsp-
HOCTb aHIJIMHCKOTO $3bIKa OOBSCHSETCA €ro MOJIYJbHOCTBIO, JIETKOCTBIO CIOBOOOpA30BaHUs U
pauMoHanbHOCThI0. DAKT, UTO A3BIKM KOMIBIOTEPHOIO NPOrpaMMUPOBAHUSI BO3HUKAIOT B KOHTEK-
CT€ aHIJIMHCKON S3bIKOBOH cpenpl. CaMa KOMITBIOTEpHAs KyJbTypa ¢ MPUCYLIUM €il crenudude-
CKHUM SI3bIKOM IPSIMBIM 00Pa30M TpaHCIUPYETCs OT 3alaJHOr0 MHUpa JAPYTHM SI3bIKOBBIM MUpPaM, He
uMesl B HUX aJIeKBaTHOI'O NEPEBOJa, TaK KaK IOCJIEIHUE HE CTOJb PallMOHAIM3UPOBaHbI. SI3bIKK
JpyTUX HapoJOB, BKIOYas U PYCCKUH, BOUPAIOT B ce0sl HeMepeBOJAMMbIE 3aMMCTBOBaHMS U3 aHT-
JMIACKOTO si3bIKa [2], GOpMUPYsI HOBYIO «TJI00aTU3MPOBAHHYIO0 HAUBHYIO KapTUHY MHpa AJIsi CBOMX
Hocutenei» [3, c. 337-383]. HoBble peanuu oO0II€CTBEHHOM XU3HU, MO-BUIUMOMY, YacTO BbI3bI-
BalOT HEOJJHO3HAUHbIE PEaKLMU U MOPOXKIAIOT pa3Hble, JaxKe MPOTUBONOJ0KHbBIE 00pa3bl. Co Bpe-
MEHEM MepPBOHAYAIIBHO SPKUE HAUBHbIE KAPTHUHBI MPETEPIEBAIOT U3MEHEHUS: pa3HOoOpas3He 1 Kpa-
COYHOCTb, JOCTHMTaBIIMECS aKTUBU3ALMEH MIMPOKOTO Kpyra KOHIENTYalbHBIX MeTadop,
MOCTENEHHO CMEHSIOTCSl OTPaHMYEHHBIM HA0OpOM KOHBEHLMOHAIBHBIX 00pa30B, CTOJIb MPOYHO 3a-
KpEIJICHHBIX B TIOHSATUIHOM cucTeMe vesioBeka [4]. Beskoe moHuMaHue HOCUT OOBEKTUBHO OTBET-
HBII XapakTep, a BCSIKOE BBICKAa3bIBAHME OPUEHTUPOBAHO HA 3TO MOHHWMAaHHE, OTBETHYIO PEAKLIHUIO.
[TosTOMy BesIKO€ BBICKA3bIBAHUE BXOJUT B «AJEKTPUUECKYIO» CETh S3bIKa, KOTAa-I1u00 U rae-iuoo
MOMNABIIKUM B 3Ty BCEMUPHYIO LIEIb.

[Tponcxoasimuii B HACTOALIMI MOMEHT MpoLIecC rio0anr3aluu, B TOM Yucie, B chepe HayKu
1 00pa30BaHus, OCTPO CTABUT BOIIPOC O TOM, KaK COXPAaHUTh CBOIO HALMOHAIbHYI WIEHTUYHOCTb,
CBOE HALIMOHAJIBHOE JIMLIO, CleIaTh [IOHUMAaHKUE CBOEH HALMOHAIBHONW MEHTAJIbHOCTH OCHOBOW IS
YCIEUIHOM IeATeIbHOCTH, KaK BHYTPH CTPaHBbl, TaK U 3a €€ pyOekamH.

[IpodeccronanbHbI MEPEeBOJUMK, B CBOIO OYEpellb, TOJKEH HE TOJBKO 00J1aJaTh XOPOIIUM
3HaHUEM CBOETO JIeJa, HO U HaBbIKAMU MapKeToJiora M creuuanucra B oosnacti PR, ObITh Xopoino
OCBEJIOMJIEHHBIM 00 0COOEHHOCTSIX MOBEAEHUS MpeICTaBUTENEH TeX SI3bIKOBBIX KYJIbTYp, ¢ KOTO-
pBhIMU OH paboTaer.

3HaHME NPUHLUIIOB MEXKKYJIbTYPHOH KOMMYHHUKALIUU, CTPEMIIEHUE TIOHATh U Y4ECTb B JIEJIO-
BOM COTPYIHUYECTBE OCOOEHHOCTH HALIMOHAIBHON MEHTAJIbHOCTH MapTHEPA MPEACTaBIAIOTCS 00-
3aTeJbHBIMU I IEPEBOUMKA — MACTEPA CBOETO JIENA.
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Translation of multi-component terms in technical English

Investigation of scientific-technical articles from the viewpoint of terminology is the most
important and difficult part in researching of scientific-technical papers, and even the tiniest
inaccuracy and change of translated text can lead to incorrect content of the text.

Accurate and literate translation of these papers requires some specific qualifications from the
translators. They have to understand the terminology used in foreign language and know the
equivalent in the target language, and basic knowledge of both languages. As a result, on the one
hand the translator should poses in-depth knowledge of foreign language, methods and techniques
of technical translation and, on the other; he must be well up in microelectronics.

A term is a word or word combination from the specific performance field that names
scientific or engineering item and defines it.

“Scientific-and-technological” term can be defined as a nominative word group or a noun, or
a substantive word combination, connected with definite scientific-and-technological field
belonging to a certain text type and expressing a fixed set of item characteristics.

The aim of the article is to research multi-component word combinations, used in
microelectronics (by the material of English scientific-technical articles).

The material for the investigation are two English journal articles on microelectronics
“A comparative study of several control techniques applied to a boost converter” and “Static
performance and parasitic analysis of tapped-inductor converters”.

The research tasks are:

1) to find out word combinations, used in articles as terms;

2) to translate them;

3) to analyze their structure and classify according to the word combination formation
system, given below.

The results of the linguistic analysis have shown that the following models of
multicomponent terms can be singled out in the scientific technical articles:

1) term-model N + N:

Example: control circuit, integration time.

2) multi-component attributive word-combinations:

Example: boost DC-DC converter, input source voltage variations.

3) term-model (N + Part. I (Ving)) + N:

Example: man-operating machine.

4) term-model (N + Part. [I(Ved)) + N:

Example: current-controlled device.

5) term-model (Adj. + Part. [(Ving)) + N:

Example: low-loading landing gear

6) term-model (Adj. + Part. [I(Ved)) + N:

Example: low-powered transmitter — manomowHwiti npeoopazosamern.

7) term-model (Num. + Part. [I(Ved)) + N:

Example: rtwo-wheeled vehicle

Table 1 presents the basic types of formation of words combinations typical of scientific
technical articles.

There are a lot of single-component and multi-component terms that identified in journal
articles which can be classified into several groups:

e double-word terms

Example: control circuit — cxema ynpaenenus; linearized model-nuneapuzosannas mooens;
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e three-word terms

Example: pulse width modulation — wuupomno-umnynscuas mooynsayus;

e four-word terms

Example: switched mode power converter — umnynscHulii cunogoii npeoopazosamenv,

e five-word terms

Example: metal-oxide semiconductor field effect transistor — nonesoii mpauzucmop co
CMPYKmMypotl Memaii-oKCuo-noaynpo8ooOHUK.
Other examples are given in tables 2, 3, 4, 5.

Table 1
Formation of word combination (types)
Ving+ N Adv+Ving + N a decreasing number, an operating device
Ved + N achieved results, changed operations
Adv+Ved + N a low-powered transmitter, a round-shaped piece
N+NN+N+N control process, operation test
N -Ving+ N N—-Ved +N current-controlled device, man-operating machine
Table 2
N+N and N+ N+ N terms
Boost DC-DC converter [ToBsimaromuii mpeoOpa3oBaTeab MOCTOSHHOTO HATPSKEHUS
Control circuit CxeMa ymnpaBieHus
_y M3MeHeHns HalpsDKeHNsT HCTOYHHMKA BXOTHOTO CHTHAJa
Input source voltage variations
(MCTOYHMKA TUTaHUSA)

Component tolerance Honyck Ha 3nemMeHT

Pulse width modulation IupoTHO-UMITYTECHAS MOTYJIALIAS

Response time Bpewms peakiuu

Duty ratio Koadduument 3amonnenns

Zero-pole location Pacnionoxenue HyJel U MOIIOCOB

Integration time Bpems uHTErpHpOBaHUs

Differentiation time Bpems nuddepenuppoBanus

Voltage gain Koadduuuent ycunenus no HanpssKeHUIO

Compensator gain KoappuumenT ycnuneHus KOppeKIHOHHOTO YCTPOHCTBA

Voltage conversion range Jwnana3on npeoOpa3oBaHus HAMPSHKEHUS
Table 3

Ved + N terms

Tapped inductor controller [IpeoOpazoBaTenb ¢ OTBOIOM JIPOCCENs

Tapped connection CoenmHeHNE C OTBOJIOM

Closed loop performance XapaKTepUCTUKH 3aMKHYTOH CHCTEMBI

Linearized model JluneapuzoBaHHas MOJIENb

Switched mode power converter WMImy IeCHBIN CHII0BOH TTpeoOpa3oBaTeNb
Table 4

Ving + N terms

Switching signal
Setting time
Modelling mismatch
Operating point
Switching losses

Curnan nepexIro4YeHus
Bpewms ycranoBneHus
Ommbka MoIeTUPOBaHUS
Pabouas Touka

[ToTepu Ha nepekIOYeHNe
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Table 5
Adj+ N terms

Nonlinear model Henuueiinas mouens
Continuous current mode PexuM HempephIBHOTO TOKa
Discontinuous current mode PesxuM npepsIBUCTOTO TOKA
Feedback linearizing controller Perynsarop nuHeapu3aiiiy Mo oOpaTHOM CBS3H
Operational amplifiers OmnepaunoHHBIE YCUITUTEIH
Static gain Crarnyecknii KO3 PUIMEHT yCUITCHHS
Parasitic component [TapasutHas cocraBmstomas
Critical mode Kputnuecknii pesxxum
Steady state Y cTaHOBUBIIUICS PEKUM
Table 6
N —Ved+ N terms
Phase-shifted DC-DC converter CaBuHyTHIH 1O (aze npeodpa3oBaTeb MOCTOSIHHOTO HANIPSKEHUS

Computer-aided design (CAD) KoMmbproTepHOE TPOESKTHPOBAHHUE

The primary ways that are used for translation of terms are:

1. Descriptive translation. Word translation is represented by extended explanation of
meaning of English word. It’s used, when there isn’t corresponding meaning in vocabulary or in
Russian language.

Example: Hybrid system approach — cucmema annpoxcumayuu ¢ Henpepbl6HbIM U OUCKpem-
HbIM YNPAGTIeHUEM.

2. Translation with help of genitive case

Example: Modelling mismatch — owubxa mooenuposanus, duty ratio— kosgppuyuenm zanon-
HeHuUsl.

3. Transcribing. Word translation is represented by Russian letters. It’s used as a main
method to translate names, company’s and corporation’s names.

Example: MOSFET-transistor — mocghem-mpansucmop.

4. Calquing. Word translation is represented by exact reproduction of English word with
the help of the same Russian words (word for word translation).

Example: Nonlinear model — nenunetinas mooens.

5. Translation of terms with the help of prepositions

Example: Feedback linearizing controller — pecynamop nuneapuzayuu no odpammou cessu,
tapped-inductor — opoccenv ¢ omeooom.

As it can be seen from the tables, the major part of the word combinations is formed by
<N+N> way, and its different types (Table 2).

Moreover, other ways of formation of word combinations are typical of journal articles too.
For example, Part [I(Ved)+N (Table 3), Part I(Ving)+N (Table 4), Adj+N (Table 5), N-Part [I(Ved)
+ N (Table 6).

On the basis of the linguistics analysis it may be concluded that scientific-technical articles
are rich in multi-component word combinations. Preposition “of”, conjunctions “that” and “which”
are kept to a minimum. For example, the sentence “controller that linearize with the help of
feedback” 1is absolutely identical in meaning to word combination “feedback linearizing
controller”. This way of word formation makes the text more difficult for understanding, but at the
same time it makes the text more laconic and conforms to scientific-technical style.
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JI.B. Pazanyesa

Xapvkoeckuii HayuoOHaNbHbILU
asmMoMoOUIbLHO-00POIICHBII YHUBEPCUMEM
2. Xapwvkos, Ykpauna

O HeKOTOpbIX aKTyanbHbIX NPobnemax nepeBoga Hay4YHO-TEXHMYECKUX TEKCTOB
Ha aHrMUNUCKOM A3bIKe

Cpenu akTyalnbHBIX MPOOJIEM COBPEMEHHOTO MEPEeBO/Ia BAJKHOE MECTO 3aHUMAET Pa3BUTHE TaKOU
OTpaciy, Kak NepeBOJ HAyYHO-TEXHUYECKUX TEKCTOB. HayuHbIN CTHIb OTpakaeT MEHTAIbHYIO JEs-
TEJILHOCTh Y€JIOBEKAa B U3YUYEHUHU PA3JIMUYHBIX ACMIEKTOB OKpY’Karolled AeHCTBUTENLHOCTH, U BCE €ro
MKaHPBI CITy’KaT OMHCAHUIO O0BEKTa MCClIeI0BaHus. B cOOTBETCTBIM C OCHOBHBIMU TPeOOBaHUSIMH (J10-
TMYHOCTb, TOUHOCTb, OOBEKTUBHOCTD), PEABSIBISAEMbIMU CTUIIIO, HAYYHBII CTHIIb B COMOCTAaBIISIEMbBIX
SI3bIKAX MPOSIBIISIET YHUBEPCAILHBIE CTUJIEBBIE YePThl, HO BHIOOD JIEKCUKHU, POHETHUECKOro odopmiie-
HUS peyr, MOP(OIOrHYecKUX (HOPM, COYETAEMOCTH CJIOB, CHHTAKCUYECKOW CTPYKTYpHI clielnpryeH
JUISL KQKJI0TO si3bIKa. M3 Beeil COBOKYIMHOCTH MCCIIEAYEeMbIX YYEHbIMU MPo0ieM, BO3HUKAIOIIUX B CBSI3U
C U3Y4YEeHUEM (PYHKIMOHAJIBHOIO I3bIKa HAYYHO-TEXHUYECKOM JIUTEPATypbl, HAaUOOJIbIlIeE BHUMAHHUE 11O
npaBy YIENseTcsl UCCIeI0OBaHUI0 JIEKCUKU Kak Haubosee crelduiyeckoMy YpPOBHIO sI3bIKa HAYKHU U
texHuku [1, c. 81]. DTOT MHTEpec He ciayyaeH. MIMEHHO JiekcMYeckuii cocTaB HayYHO-TEXHUYECKHX
TEKCTOB HAaXO/IUTCS ceiiuac B cTalul HauboJiee MHTEHCUBHOM SBOJIOIMU. DTO OTHOCUTCS KaK K TepPMH-
HOJIOTUYECKOMY, TaK U K OOILEHAyYHOMY CJIOSIM JIEKCUKH HayYHO-TEXHUYECKUX TEKCTOB. B 3TOM cBsi3U
0c00yI0 Ba)KHOCTh MOJTy4YarOT MCCIIEIOBAHUS, HAMPABICHHBIE HA U3YyUYEHHE PEaTbHOTO (DYHKIIMOHUPO-
BaHUs JICKCUUECKUX €MHUL B HAYYHO-TEXHUYECKUX KOHTEKCTaX.

[lepeBon WMHOSA3BIYHOTO TEKCTa BCErJa COMPSKEH CO MHOTUMH TPYJIHOCTSIMH, BCTAIOIIMMU
Ha MyTU nepeBoauuka. [Ipu nepeBojie AOKHBI YUUTHIBATHCS BCE TOHKOCTH MHOCTPAHHOTO SI3bIKA.
OfHUM U3 CTIOXKHEUIIUX BUOB MEpeBoia SIBISAETCS HAyYHO-TEXHUUYECKHUI MepeBo/I, TaK Kak Jyis aje-
KBAaTHOI'O MHTEPIPETUPOBAHUS MaTepUaa Ha JPyroi si3pIK TpeOYIOTCS HE TOJIBKO JTUHIBUCTUYECKUE,
HO U TexHuyeckue 3HaHusl. OcOOEHHOCTHIO 3TOTO BHJA MEpPeBOja SABISETCS TO, YTO TEXHUYECKUN
TEKCT HE MOXKET ObITh CBOOOJHBIM MEPECKA30M, TaXKE MPU COXPAHEHUM CMbICIa MEPEBOAUMOIO J10-
KyMeHTa. B TakoM TekcTe He [OMKHO COJEPKaThCsl HUKAKUX AIMOIMOHAIBHBIX BBICKA3bIBAHUN
Y CyOBEKTUBHBIX OLEHOK. OCHOBHBIE OCOOEHHOCTH MEPEBOJA HAYUYHO-TEXHUUECKUX TEKCTOB IMPOsIB-
JSIFOTCSE B 00513aTeIbHOM 3HAHUU MEPEBOTYMKOM BCEX TEPMUHOB, KaCAIOIIMXCSl KOHKPETHON TeXHHUYe-
ckoit obnactu nepeoja. Crienuanuct, padoOTalONIMA ¢ HAYYHO-TEXHUUYECKUM TEKCTOM, JOJDKEH I0-
HUMAaTh HE TOJBKO CMBICI MEPEBOJMMBIX CJIOB, HO M YUYUTHIBATh BCE HIOAHCHI HUX MPUMEHEHHUS.
[lepeBouuk, paboTarolMil ¢ HAYYHO-TEXHUUECKUM TEKCTOM, JIOJIKEH pa30upaThCsi HE TOJIBKO B BO-
npocax JMHIBUCTUKHU, HO U B TEXHUYECKUX TucHMIUIMHAX. [Ipu nepeBosie HayYHO-TEXHUYECKOM JH-
TEpaTypbl CJEIyeT BCErJa BbIIEPKUBaThb CTWIb OpUTMHAIBHOIO JoKyMeHTa. [lpu HayudHo-
TEXHUYECKOM TEePeBOJie KaTeropuyecky MCKIIYaeTCsl MHOT0OOpa3ue SMUTETOB, TEXHUYECKUH mepe-
BOJI C OIHOTO sI3bIKA HA JIPYTOM JTOJIKEH ObITh TOYHBIM U JIOTUYECKH BBICTPOCHHBIM. OueHb BayKHO HE
TOJILKO MepeiaTh CYTh TEKCTa, HO U M30eKaTh MeNIKUX HeTouHocTell. Tak, Menkas omudKa B nepeBo-
JIe TEXHUYECKON MHCTPYKLMHU MO IKCILTyaTallud 0O0OpYJOBaHUS MOXKET MOMEIIaTh YCIEHIHOMY 3a-
MYCKY WJIM TIPUBECTU K HEMPaBUIBHOMY HCMOJBb30BAaHUIO 3TOro obopyaoBaHus. [lepeBonunk, 3aHu-
MalOIIMNACS TEXHUUYECKUM IE€PEBOJIOM Ha AHIJIMWCKUMN SA3bIK, JOJDKEH BJIAJeTh B COBEPIICHCTBE Kak
PYCCKUM, TaK M QHIJIMHACKUM SI3BbIKOM, Pa30UpaThCcsi B TEXHUYECKON TEPMHUHOJIOTUM, MPUCYIICH s
TOW WJIM MHOU cepbl IeATEIbHOCTH, YMETh padoTaTh ¢ MHPOPMAIIMOHHBIMUA UCTOYHHUKAMHU.

Takum 06pa3zoM, Jisl yCIEeUTHOro pelleH s MOCTaBIeHHBIX 3a/1ad, MepeBOAYMKY HEOOX0IUMO
OyJeT CTOJIKHYTBCS C BBIITOJIHEHUEM CIIEIYIOIIMX 3a/1ay:

1) 3HaHMe 001IeynoTpeOUTENbHOMN JIEKCUKHU;

2) 3HaHUE OCHOB PaMMAaTUKH MHOCTPAHHOIO SI3bIKa;

3) BiaJgeHUe TEeXHUKOU MepeBo/a;

4) 3HaKOMCTBO IEpPEBOIYMKA C TOW 00J1aCThIO 3HAHUS, K KOTOPOH OTHOCUTCS TEKCT.
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[TepeBo MHOCTPaHHOI'O TEKCTA BCETAA CONPSHKEH C MACCOM TPYAHOCTEM, KOTOPbIE BCTAIOT Ha
NyTHU NepeBOAYMKA. B COOTBETCTBUM ¢ OCHOBHBIMU TPEeOOBaHUSIMH, TAKUMHU KaK JIOTHYHOCTb, CHKa-
TOCTh, OOBEKTUBHOCTb, MPEIbABISIEMbIMU CTUIIIO, HAYUYHBIH CTUJIb QHTJUHUCKOTO SI3bIKA MPOSIBISET
TOJIBKO MPUCYLIME EMY YHHUBEpPCAJIbHBIE CTUJIEBbIE YepThl. CielIMaIUCTHI, MOJb3YIOIIMECS NepeBe-
JCHHBIMU TEKCTaMH, JTOJDKHBI 6€3 0CO00Tr0 3aTpyJHEHUS MOHUMATh WHGOPMAIIUIO ¥ HE OTBJICKATh-
csl Ha Gopmy ee nojnauu. [lepeBeieHHbIe HAYYHO-TEXHUYECKUE TEKCThI JOKHBI TOUYHO MEpeaBaTh
CMBICTT OpUTHHAJIA, ObITh HauboJee OJU3KUMU K NepBOHAaYaIbHON Gopme. OTCTYIICHHS B TIepeBe-
JIEHHOM TEKCTE MOTYT OBbITh OMpaBJaHbl «JIHIIb OCOOCHHOCTSIMU U TPeOOBAaHUSIMU CTHUIIS SI3bIKA, Ha
KOTOPBIN JaHHBINA TEKCT nepeBoauTcs» [3, c. 112].

AHrIMiickue Matepuaibl Hay4YHO-TEXHUUYECKOro cojepxaHusi OOHapy>KMBAIOT LIENbI psl
rpaMMaTH4YecKuX ocoOeHHOCTel. B peun HaydHO-TEXHUUECKOW HAMpaBiIE€HHOCTH UCIOJIb3YIOTCS T
e caMble CMHTaKCHUYECKHE CTPYKTYpbl U Mopdoiorudeckue Gpopmbl, Kak U B APYrux (GyHKIHO-
HaJbHBIX CTUJISIX. OJIHAKO psiJl TpPaMMaTUYECKUX SIBJICHUN OTMEUYaeTcsl B JaHHOM CTUJIE Yallle, YeM B
JIPYTUX, HEKOTOpbIE SIBICHUS, HAPOTUB, BCTPEUAIOTCS B HEM CPABHUTENIBHO DPEIKO, JAPYrue Hc-
MOJIB3YIOTCS JIUIIb C XapaKTEPHBIM JIGKCUUECKUM HAIMTOJIHEHUEM.

Eme oanolt u3 npoOieM Hay4HO-TEXHUYECKOTO MepeBoja SIBISETCS HEOOXOJIMMOCTh COBMeE-
HICHUS] 3HAHUSI UHOCTPAHHOTO S3bIKa CO 3HaHMEM TeXHUKH. [Ipu ocyniecTBIeHUU NEpeBoIa Hayy-
HO-TEXHUYECKYI0 TEPMHUHOJIOTMIO YacTO MCIOJB3YIOT B KayecTBe CBOEOOPA3HOTO CIIEHTa, CMBICI
KOTOPOT'0 HYHO 3HaTh U MOHUMATh MEPEBOJAUUKY, a TAKKe MPUMEHSTh COOTBETCTBYIOIIMM 0Opa-
30M. Crienuanu3upoBaHHbIE HAYYHO-TEXHUYECKHUE TEKCThl HA aHTJIMICKOM fI3bIKE M300MIIYIOT CIie-
MaJbHBIMU T€pMUHAMU, a00peBUaTypoOi, 0003HAYEHUSIMU U PA3TUYHBIMU COKpPAIIEHUSIMU, KOTO-
pble HEOOXOJUMMO 3HATh M MpPH MEPEeBOJIE MCMOIb30BaTh aJ€KBAaTHHIE HKBUBAJIECHTHl Ha POJIHOM
s3bike. [lepeBo HayYHO-TEXHUUECKUX TEKCTOB HEBO3MOXKEH 0€3 MCIOIb30BaHMsI HCTOUHUKOB JIMH-
IBUCTHUYECKON M TEXHUUYECKON MH(MOpPMALIUK, B KOTOPBIX MEPEBOAUMK JOKEH XOPOIIO OPUEHTHPO-
BaTbCsl U KOTOPHIMHU OH JIOJDKEH TOJIb30BaThCsl. Takue MmpueMbl, Kak J100aBieHus, MepecTaHOBKH,
3aMEHBI JIEKCUUYECKHUX U IPaMMaTUYECKUX €JIMHULI, OMYIIEHUs MOMOTaloT IOCTUYh aJeKBaTHOTO Tie-
peBojia TEKCTOB HAyYHO-TEXHUUECKOU JIUTEpaTyphbl U UX SKBUBAJIECHTHOCTH.

Takum 00pa3oM, camblii OJM3KHN B CMBICJOBOM OTHOIIIEHUH MEPEBOJ] aHTTMHUCKOTO TeXHUYE-
CKOTO TEKCTa Ha PYCCKHIA BO MHOTOM OTpe/eisieTcss 00IIeTeXHUYECKOW MOIMOTOBKOM MepeBOIYnKa,
3HaHWEM MM JIaHHOU 00JacTu 3HaHUIi, B IEPBYIO OUepeib, HO U IOMHUTH O TOM, YTO MEePEBOAUMAs
UM TE€XHUYECKas TEPMUHOJIOTHUSI B CHEIMATU3UPOBAHHOM TEKCTE M300MIYET Pa3IUYHBIMU MOAYAC
HEMPOCTBIMU CIIOXKHOCTSIMU. ToJIbKO 00s1ajiasi pa3HOCTOPOHHUMHU U CTI€LMaIbHBIMU 3HAHUSIMU, T1€-
PEBOTUYUK MOXKET JOCTUTHYTh MOJHOLEHHOIO MEepPEeBOJia, MOJHOCTHIO MepelaTh COAEp:KaHue mepe-
BOJIMMOT'O B COOTBETCTBYIOIIECH opuruHainy ¢opme, HEe Hapyllas MPU 3TOM HOPM sI3bIKA, HA KOTO-
pBIi Aenaercs nepeBo.

Jlutepatypa

1. bopucora JI.U. Jlekcuueckne ocOOEHHOCTH aHIJIO-PYCCKOTO HAYYHO-TEXHUYECKOTO Tie-
peBoja: yueb. nocobue. — M.: MITY, 2001. — 208 c.

2. Peuxep .M. Metoauka texaudeckoro nepesoga / S.U. Peuxep — M.: IIpoda, 2007. —
C. 14-20.

3. Hseitiep A.J. IlepeBon u nunreuctuka / A.Jl. llIsetinep. — M.: Boenusnar, 1973. —
280 c.

Hayunwiii pyxosooumenwv: T.A. Kocmeda, ookmop ¢hun. nayk, npogeccop, JIHY um. H. @panka,
Yxpauna
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OcobeHHOCTM Nnepeaayn KOMNO3ULMUN U MHOFO3HAYHOCTH
B CTUXOTBOPHOM nepeBoAe Ha npumepe «"Reminiscence" dHH BpoHTe»

[Tpo6Giiema paspelieHus JeKCHYeCKO MHOTO3HAYHOCTH SBJISIETCS OJJHOM U3 CaMbIX CIIOXKHBIX
NPUKJIAJHBIX 3314, CBSI3aHHBIX C JEKCUYECKUM 3HAYEHUEM. 3ajjaua aBTOMaTUUYECKOI0 pa3pelieHus
JIEKCUYECKOW MHOTO3HAYHOCTH Oblia BIEpBble CHOPMYIMPOBAHA B paMKax HamlpaBlIeHUs HAyKH U
TEXHOJIOTMH, CBA3aHHOIO C CO3JaHMEM CHUCTEM MAIIMHHOTO mnepeBoaa. [lockonbky, B OnmxkaiiiieM
OyIylIEM HE 0KHUJAETCsl MPOLECC MEXaHMU3AlMU MOATHYECKOIro MepeBoia, BBUIY TOTO, YTO JIIOJIU
MUIIYT CTUXU, HEOOXOJAUMOCTh B MOATHYECKOM TEePEeBOJIE€ HE YMEHbILAETCs, 0ATOMY TeMa UcClie-
JIOBaHMS XyJ10°)KECTBEHHOTO MEPEBO/Ia CTUXOTBOPEHUH SIBIISIETCS aKTyallbHOM U 110 CEH IE€Hb.

[To Jlotmany, «iekcuyeckass MHOTO3HAYHOCTh SIBISIETCSl OJTHOM M3 Haubosee CIOXKHBIX Mpo-
0JieM B OMMCAHUU $I3bIKA, U MIO3TOMY BCEI/Ia HAXOJWJIACh B LIEHTPE JUHIBUCTUYECKUX HCCIIEI0BaA-
HUi». B TMHrBUCTHKE UMEIOT MECTO TpU OJM3KUX TEPMUHA — MHOTO3HAYHOCTh, TOJUCEMUS U OMO-
HUMHS. TepMUH MHOrO3HAYHOCTh — CAaMbIM IIMPOKHM, OH YKa3blBa€T Ha CYIIECTBOBAHUE Y
HEKOTOPOW eIUHUIIBI 0oJiee OJHOT0 3HAYEHUS, COOTBETCTBEHHO BbIIIECTIEPEUUCICHHBIE TEPMHUHbI
MO>HO 0000IIUTH U Ha3BaTh MHOTO3HAYHOCTHIO, KaK B IPUHIIUIIE U JIeJatoT [2].

Jlis Toro 4toObl ONpeneauTh OCOOCHHOCTH Mepelayd KOMIMO3UIMM U MHOTO3HAYHOCTU Mbl
NpOBENIM aHaAJIM3 TEePeBOIOB CTUXOTBOpeHHs «A Reminiscence» which reprinted from Poems By
Currer, Ellis, and Acton Bell. Charlotte, Anne, and Emily Bronte. Philadelphia: Lea and Blanchard,
1848 [1]. Bepcuu nepeBoioB JaHHOTO CTUXOTBOpeHHUs npuHajuiexar nepy Hukonas Lllomryna
(2009) [3], Uunbl I'yposoii (2010) [4], FOpusa Epycanumckoro (2011) [5] u Kcenun CouHukoBoi
(2010) [6].

B pesynbraTe aHanuza nepeBogUecKUX TpaHChOpMalUili ObLTU BBISIBIEHBI CIEAYIOLIUE OCO-
OCHHOCTH INepeaadyn KOMIO3UIMKM: HECOOTBETCTBHE 00pa30B OpUTMHAja U MEPEBOJOB, T. €. B OpU-
ruHane — o0pa3 re’jiepHo-HeiTpaibHbli, a B nepeBoaax (H. [llomyna u K. ComnukoBoit) — obpas
weHiuHel;, (M. I'yposoii u 10. Epycanumckoro) — o0pa3 my>xuunsl. B nepesone H. Hlouryna npen-
noxenne «Tis still a comfort to have seen» Obl10 3aMeHeHo Ha «Ho ciex BoO MHE OCTaBHII ThI»,
a B nepeBozie 0. Epycanumckoro — «Co MHOI no npexHeMy TBOM cBeT». Habitonaercs Hapyie-
HUE MopsJiKa cienoBaHusi 00pa3oB «a soul so near divine, angel fair, humble sphere». Bo Bcex Ba-
pUaHTax MepeBo/ia YacTo UCIONb3YETCs MPUEM MOAYJISLUU, KOTOPbIH TOMOraeT pycCKOMY YMTaTe-
JI0 MOHATH cMBbIcA CTpok «thou art gone!» «Within a form, so angel fair, United to a heart like
thine» (mocnoBHO «Bbl yBenensl!» «B npeaenax oOpasa aHrena, COeIMHEHHOTO K ceplly kak Ba-
uie»). B nepeBoze 3TuM cTpokam cooTBeTcTBYeT «PaccTtanucek HaBceraa...» uin «a, Tol ymen!» u
«TBOSI IylIa COeIMHUIIACH ¢ BOroM BHOBBY UJTH «TBOM JIyX, 00KECTBEHHBIM MOYTH.

XoTtenoch Obl OTMETUTH MHOTO3HAYHOCTh B HEKOTOPBIX €IMHUIAX, KOTOPble BHOCAT CMbI-
CJIOBBIE M3MEHEHMs B CTPYKType komnoszuuuu. Hanpumep, cinoBo «pass» B Bepcuu H. IllomyHa
nepeBeieHO J0CIOBHO KaK «BXOJUThHY», a B nepeBoje K. ColtHuKOBOM HCMOIb30BaHa MHOTO3HAY-
HOCTb JIAaHHOW €MHULbI BO BCEH Kpace, T. €. UCIOJb30BAHO HE OJHO, a J[BAa 3HAUYEHMsI OJJHOTO U
TOTO € CJOBa: MEPEBOJ BBIMJISIUT CIEAYIOIUM 00pa3oM «BCTYILIIO, mpoiayck». [Ipumepom,
JEMOHCTPUPYIOLIMM HCKa)KeHHE o0pa3a WJIM U3MEHEHHE CMbICIOBOW KapTUHBI CIIY)KUT CIEIYIO-
mas ctpoka: «Yes, though I cannot see thee more» (nocnoBublii nepeBoa: «Jla, XoTs s HE MOTy
Te0s1 00JIbIlIe BUAECTHY») T. €. 3/IeCh OMPEEICHHO CKa3aHO O TOM, YTO OHU 0OJIbIlIe HE YBUIATCS U
9TO (aKT U co3/laercs BIEYaTIeHUEe, YTO UX pasiyuduiia cyab0a. A 4TO KacaeTcs MepeBe/IeHHbIX
BapUaHTOB, TO MPU UTEHUU MEHSETCS CMbICI OOLIeN KapTUHBI, («Y K, Thl MHE HE SIBUJICS» 110 BEp-
cuu K. ComrHukoBoit; «XoTh HbIHYE HET TeOsi co MHOM», o Bepcuu U. 'ypooit «M mycth TeOs
HE BUXKY 5») T. €. HE COXPAHAETCS Ta KOHKPETUKA, IPUCYILasi OPUTHHAIY, U BOSHUKAET HECKOJIbKO
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CIO’)KETOB MO MoBoy 001ieit kommnosunuu. Hanpumep, no Bepcuu WM. I'ypoBoit — oHa ero xpaaina,
HO OH HE MpHUIIET U BO3MOXXHO OHHU BCTPETSITCS B OyIyllleM, a YTO KacaeTcs Ipyroil Bepcuu —
3TOT CIOKET OJIM30K K CIOKETYy OpUI'MHalIa, HO BCE PABHO CO3JaeTcCsl BIEYaTIEHUE, YTO OHa CMHU-
puiIachk ¢ TeM, YTO OH yIIIell.

[ToaBonst UTOT, MOKHO CKa3aTh, YTO TOYHBIM MEPEBO] CMbICIA BO3MOXKEH, HO OH 0oJiee 00b-
€MHBIN, YeM CTUXOTBOpPEHHUE (MOCKOJIbKY pa3pelllaeT WM OMUCHIBAET pa3Hble UTPhl MHOTO3HAYHO-
CTI/I) M HC BbBI3BIBACT OCTCTUUCCKOI'O 4yBCTBaA. HpI/I KOMIIpECCUM M ajalTalyu 10J IMO3THYCCKYIO
(hopMy HEOOXOAMMO OTKA3bIBaThCsl OT T€X WJIM MHBIX AJIEMEHTOB, MOATOMY MOATHUYECKU MepeBol
BCEraa HETOUYCH, HO HETOUYCH OH MOXKCET OBITH B pa3H0ﬁ CTCIICHU U B OTHOLICHUHN PA3HBIX 3JICMCH-
TOB: KOMIIO3UIIMHU, pa3Mepa, BbIOOpa MpuiaraTeibHbIX, YaCTEPEUHBIX pEHIeHU (Ti1arosl BMECTO
CYILLIECTBUTENIBHOTO U T. I1.), OTKa3 OT UM 3aM€Ha KyJIbTYPHbIX peaianil. COOTBETCTBEHHO, PEILIECHUS
NEePeBOUMKA MO0 OTOPACBIBAHUIO JIMILIHETO SBISIOTCS 3HAUMMBIMH, TaK KaK MOKAa3bIBAIOT, YTO C
TOUKH 3pEHHMsI TIEPEeBOUMKA B OOJIbIIEH CTEeNIeHN JaHHAs TpaHChHOpMaIUs CIIYy)KUT (GOPMUPOBAHUIO
ACTETUYECKOT0 4yBCTBa. Beap 11e/1b MOATUYECKOTO MepeBo/ia 3aKII04aeTcs B TOM, YTOOBI BbI3BATh
9CTETUYCCKOC YyBCTBO CXOJHOC C TEM, UTO BO3HHUKACT IMMPU YTCHHUU OpHUIMHAJIA Y HOCUTEJIEN SI3bIKA
U KYyJIbTYpbl OpUTHMHAA.

Jlurepartypa

1. Anne Bront&, The Complete Poems of Anne Bronté, ed. Clement Shorter, introduction by
C.W. Hatfield (London: Hodder and Stoughton, 1920).

2. Jlotman FO.M. Tpynel mo 3HAaKOBBIM cUCTEMaM. JIeKIMM MO CTPYKTYpHOM MOATHKE.
Bein. I. — M., 1964. JIDC 1990

3. IMapnorra, OMunus u OHH bponte. Ctuxu cectép bponre. IlepeBonunk — Hukomnaii lo-
IIyH [371eKTpoHHBIN pecypce]. — pexkum poctyna: http:/www.lib.rt/INOOLD/BRONTE/r_stihi.txt

4. Morganas welt. Oun bponte BocrnoMuHanue [371eKTpOHHBIN pecypc]. — peXuM JocTyna:
http://www.morganaswelt.ru/library/poetry/anne-bronte/791-poetry-anne-bronte-verse08.html

5. «Cruxu.py» nurepaTtypHsiii nopran. 3 Oun bponte. Bocnomunanue. — pexxuM gocryna:
http://www.stihi.ru/2011/11/18/9900

6. «/30a-uuTanbHsa» JUTEPATYPHO-XYIOKECTBEHHBIH moprtan. BocnomuHanue (mepeBon
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OcbopmneHne Hay4yHOro CTUNA B NyGnuKaumax

B Hacrosmiee BpeMsi Hay4HbBIN CTHIIb, 00J1afast OOIMpPHOH cdepoil MpUMeHEeHHsI, OKa3bIBaeT
Pa3HOCTOpPOHHEE BIMSHUE HA JIMTEPATYypPHBIN A3bIK. HermpepbIBHOCTh HAYYHO-TEXHUYECKOTO TPO-
rpecca croco0CTByeT BHEIPEHHIO BO BceoOlee ynoTpedieHre 3HaYMTEIbHOTO KOJMYECTBa Tep-
MUHOB, MEPEXOAAIIUX CO CTPAHMIL CIICIIUATBHBIX U3/IaHUI B TTOBCETHEBHBIA OOUXO/.

Onucanne pa3BUTHIX S3BIKOB MUpa ceifyac HEBO3MOXHO 03 yueTa HayYHOTO CTHJISI M €r0 po-
JM B KU3HHU obuiectBa. [locratouno ckaszarb, yTo U3 600 000 ci10B aBTOPUTETHEHNIIETO aHTJIUICKO-
ro cioBapsi Ya6crepa (Beberepa) 500 000 cocTaBisieT crenuanbHast JeKCHKa.

HayuHblii cTuib mpejcTaBisgeT HayuyHYH 00JacTh peueBOi AedrenbHOCTH U oOmeHus. Oc-
HOBHas 1eJIb HAYYHOU pedr — cooOIIeHne HOBOTO 3HAHUS O AEHCTBUTEIBHOCTH M JI0KAa3aTelbCTBO
€€ UCTUHHOCTH.

JInsi HAyYHOTO CTHJISL XapaKTEePHBI CIIEAYIOIINE YepThI:

a) JIOTMYHOCTb (HaJMYME CMBICIOBBIX CBSI3E€H MEXKIY MOCIEI0BATENIbHBIMU OJIOKAaMU TEKCTA);

0) mocnenoBaTeNbHOCTh (BBIBOABI HEMPOTHBOPEUYMBHI, BBHITEKAIOT W3 COAEP)KaHMS, TEKCT
pa3fenéH Ha CMBICIIOBBIE OTPE3KH, OTPaKAIOIIME IBUKEHHE MBICIH OT YaCTHOTO K OOIIEMY WIJIU OT
00IIEero K 4YaCTHOMY);

B) SCHOCTB, NPeIoJararonas MoOHATHOCTh, TOCTYITHOCTb;

I) TOYHOCThH (OAHO3HAYHOCTH MOHMMAaHUS, OTCYTCTBHE 00pa3HbIX CPECTB s3bIKa: MeTadop,
STMHUTETOB, Xy10)KECTBEHHBI CPAaBHEHUH, MOCIOBHUIL);

J) HACBIIIEHHOCTh TEPMHHOJOTHYECKOH JISKCUKOM, KOTopasi 00bIYHO cocTaBiser 15-25 mpo-
LEHTOB O0IIeH JIGKCUKH, UCTIOIb30BaHHOM B paboTe.

HHTeHCcHBHOE pa3BUTHE HAyYHOTO CTWIIA MPHUBEIO K (OPMHPOBAHHIO B €r0 paMKax MHOTO-
YHCJICHHBIX JKaHPOB, TaKUX, KaK CTaThs, MOHOTpadus, y4eOHUK, MATEHTHOE OIMUCaHue, pedepar,
aHHOTAIMA, JTOKYMEHTAllMs, KaTaJlor, CIPaBOYHUK, crienuduKanms, UHCTpyKuus u ap. Kaxmgomy
KaHPY MPUCYIIM CBOM UHIMBUAYATIbHO-CTHIIEBbIE YEPThI, OJIHAKO OHU HE HApYyIIAIOT €AMHCTBO 00-
IIMX TPU3HAKOB M 0COOEHHOCTEH HAyYHOTO W HAyYHO-TEXHUYECKOTO CTHIIS.

L]envio naHHOW PabOTHI SIBISETCS PACCMOTPEHHE JIEKCUUYECKMX M MPaMMaTHUYECKUX OCOOEHHOCTEH
CTaThH, KaK yKaHpa HAYYHOTO CTUJISL, KOTOPBIN HanboJjee YacTo MCIOb3YIOTCS CTyIEHTaMH, 00yJaromy-
MMCsI TIO HaIPaBJIEHHIO MOArOTOBKH «MallMHOCTpoeHHe», TOMCKHIA MOTMTEXHUYECKUN YHUBEPCHUTET.

Hayynas crates mpezacTaBisieT co00il counHeHne HeOOBIIOro pa3Mepa, B KOTOPOM PaCKpPhI-
BaeTcs HayyHas MpoOseMa, U MMEeT ONpeAeiEHHYI0 CTPYKTYpY € YETKOM B3aMMOCBSI3bIO MEXKIY
BCEMH YaCTAMHU:

1) BBeaeHHE, U3 KOTOPOTO MOYKHO y3HATh CYTh MPOOJIEMbI HCCIIE0OBAHUS;

2) OCHOBHas 4acTh, B KOTOPOU MPECTABICHO pellieHne JaHHOU MPOOIeMBbl;

3) 3akiOYeHue, rae aBTop 006001aeT BeE BhIIIECKa3aHHOE U JIeTaeT BhIBOI.

[Ipn HanvcaHuy HAY4HOW CTaTbU HA AHTJIMHCKOM SI3bIKE HEIOIYCTHMO HCIIOIB30BATh CTPYK-
TYpY NpPeIOKEHUs, XapaKTEPHYIO JJIsl PyCCKOIo si3blKa: OHA MOXKET OKa3aTbCsl CIOKHOW W JJTUH-
HOM B BUJy HaJIMYUSI CUCTEMBI Ma/Ie)KHBIX OKOHYaHUH. ABTOpY ClielyeT CTPOro coOM0aaTh CTPYyK-
Typy aHrimickoro npeanoxenus: Subject, Predicate, Object, Modifier — nonnexaiiee, ckazyemoe,
JIONIOJTHEHHE, 00CTOATENHCTBO. HECKONBbKO PasnyHBIX OOCTOSITENBCTB JOJDKHBI pacrojiaratbesi B
cienyrouieM nopsiike how, where, when (kakum obpazom, rae, koraa), Hanpumep: [ talked to her
very briefly at university last afternoon.

OO6cTosTENbCTBO BPEMEHH YaCTO CTOUT B Havalle Mpe/uioskeHus. B mucbMeHHOM aHTuiicKoM
A3bIKE OOCTOSITEBCTBO MECTa TAaKXKEe MOXKET CTOSTh B Hayale MPEUIOKEeHHUsI, YTO XapaKTepHO s
obopota In this essay/paper/article/report.
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Hanpuwmep:

In his paper, the author considers principles and notes in laser welding, plasma welding and
mash seam welding.

Cratbst iuiiercs: GopMaibHBIM aKaJeMHYECKUM SI3BIKOM 0€3 COKpAaIlleHUH, MPUHSATBHIX B pa3-
TOBOPHOM aHIJIMHACKOM si3bIKe. [Ipy HamMCaHWUU CTaTbU UCIOJB3YIOTCS KJIMIIE HAYYHOTO CTHIIS pe-
YH, CJIOBA YHOTPEOJISIOTCS B PSIMOM 3HAYEHHUH, & HE B IEPEHOCHOM.

[Ipu moaroroBke Hay4HOW CTaThbU Ha AHTJIMMCKOM SI3bIKE MCMOJB3YIOTCS Kiuile ((ppaHirys3-
ckoe cliche), BbIpakeHHe, MEXaHUYECKU BOCIPOM3BOJMMOE B THUITMYHBIX PEYEBBIX KOHTEKCTAX;
nrabiaonHas ¢pasa. Hanpumep:

Cratps 0 ... The article/The paper is about
CraTbs BBIOBUTAIOT IPOOIIEMY ... The paper suggests the problem...
B craTtbe o6cyxnaercs. .. The paper discusses....

Lleanro Uccaen0BaHUS SBHIIOCK. .. The object of the study was
[IpoBomuTCS CpaBHEHHE ... A comparison of ... with... is made
Cratbs MpeACTaBISIET HHTEPEC. .. The paper is of interest...

TakuM 00pazom, Hay4Has CTaThsS B KA4eCTBE KaHpPa

[Ipy M3710KEHUU JIMYHON TOUKM 3pEHHsI aBTOpPA MJIM CCbUIKE HAa COOCTBEHHBIN OIBIT, YMECT-
HBIMH OyyT Takue O0e31u4IHbIe 000POTHI Kak

one may /might/should say that,

needless to say that,

it goes without saying that u m. 0.

Beenenue k cratbe (introduction) cCOCTOMT U3 MIPEAJIOKEHUH, MPEICTABIAIONIMX OO0 001IMe
BBICKa3bIBaHUsI MO Te€MeE, yKa3blBalollue Ha cneuuuKky MmpobiemMbl U 4acTo colepiKallle IUIaH
JATbHEUIIINX PacCyKICHHM.

Hanpuwmep:

o Inrecent times/Recently, there have been many discussions about arc welding problems.

e Recent welding economics research has focused on developing the reliable machinery
database to ensure optimum production. Research on welding of materials like steel is still critical and
ongoing. Welding input parameters play a very significant role in determining the quality of a weld joint.

o The aim of this study is to investigate the optimization process parameters for metal
active gas welding for 60x60%5 mm dead mild steel plate work piece using Taguchi method to
formulate the statistical experimental design using semi-automatic welding machine.

Kaxplii ab3aln ctaTbd UMEET MOATEMY, KOTOpasi yKa3bIBae€TCsl B IEPBOM IpeJI0KEHNH ab3a-
ua (fopic sentence).

YrtoObI caienaTh epexo (fransition) OT OAHOTO ad3alla CTaTbU K JIPYTOMY CBSI3HBIM U JIOTHY-
HBIM, HMCIIOJIB3YIOTCSI BBOJHBIE CJIOBA M BBIPAXKEHUS, UMEIOIIME XapakTep 00O0OIIeHUs, MOATBEp-
KJICHUS, COMOCTABJICHUs, IPOTUBONOCTaBICHUs U T. . Hanpumep: however, nonetheless, despite
the fact that, be that as it may (kak ObI TO HU OBLIO).

TUNUYIHBIM TSI HAYYHOW CTAaThU SIBJISIETCS HEOOXOIUMOCTh COTIOCTABIICHHSI PA3IMYHBIX TOUEK
3peHusl U BbICKAa3bIBaHMsI B MOJIb3Y OAHOM U3 HUX (a two-sided argument), IO3TOMY COCTaBIISIETCA
CIIMCOK apryMEHTOB 3a M MpOTUB (arguments for and against unu pros and cons; advantages and
disadvantages — nperMynIecTBa U HEJAOCTATKH).

B 3akmouenuun crathu (conclusion), OIBONS UTOT BCEMY CKa3aHHOMY, CIIEIyeT BBIPA3UTh
JIAHHBII BBIBOJ, IPYTUMU CIIOBaMU (restatement), UCTIONB3Ysl CIEIYIOIINE BBIPAKECHUS:

in brief BKpartIe

in conclusion B 3aKJIIOYEHHE

in sum UTAaK, MOABOIS UTOT BBIIIECKA3aHHOMY; B O0ILIEM, B LIEJIOM
to conclude 4TOOBI CAEIaTh 3aKII0UYEHNE
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Takum 00pa3oM, BBIILIEH3I0)KEHHbIE OCOOEHHOCTH CTAaThbU, KaK YKaHpa HAyYHOro CTUJIS, yKa-
3bIBAlOT HAa BA)KHOCTh M 3HAYMMOCTB JIEKCHKO-TPAMMATHYECKOM CTPYKTYphl sI3bIKa aHTJIMICKOIrO
HAy4YHOT'O TEKCTa.

Hayunwiii pyxosooumenv: H.A. Kobzesa, cmapuuii npenooasamenn, TI1Y, Poccus
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I'"A. Qununnos

Hayuonanvhulii uccneoosamenvckuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

OCHOBHbIE MeTOAUKKW, NPpUMEeHAeMble Npu nepesoae
aHrMosA3bI4YHbIX TEXHUYECKUX U crneunann3mpoBaHHbIX TEKCTOB Ha pyCCKVII7I A3bIK

Jlis pa3BUTHS HAy4YHO-TEXHUYECKOIO Mporpecca B COBPEMEHHBIX YCIOBUSX HEOOXOAUM Obl-
CTpblii 0OMeH MH(oOpMaLuell Ha pa3HbIX sA3blkaX. CrenuanucTaM pasidyHbIX OTpaciiedl MPOMBbILI-
JIEHHOCTH MPOCTO HEOOXOJIMMO €KE€THEBHO KOHTPOJUPOBATH BCE HOBOE, YTO MOSIBISIETCS B cdepe
HAYKH U TeXHUKH. [[1 opraHusanuuy 3Toro npoiecca OCHOBHBIM SBJISIOTCS KOMMYHHUKalMU. Takum
o0pa3om, niepe]l HaMU CTOMUT 3a/laya OCYILIECTBIECHUS NepeBoa TEXHUYECKON U creluaan3upoBaH-
HOM JIUTEepaTyphl C aHTTUICKOTO SI3bIKA HAa PYCCKHUIA.

Kak u3BecTHO, nepeBoji TEXHUYECKON U CHEeLMATM3UPOBAHHOMN JIMTEPATYPHI SIBISAETCS OJHUM
U3 CaMbIX CIIO’KHBIX BUJIOB IMepeBojia. ITOT BUJ MepeBojia TpedyeT 0coboro nojaxoaa, U ot o0bIu-
HOT'O SI3bIKOBOTO MEPEBOIa OH OTIUYACTCS CIIEIU(PUUECKON TEPMUHOIOTUEH U CTHIIEM H3JI0KEHHUSI.

HenocraTtouno npocTo «ymems» NepeBOAUTD; OT MEPEBOIUNKA TPEOYIOTCS 3HaHUS B 001acTH
TEMBI MIEPEeBO/JIa, a TaKkKe CBOOOHAs OpUEHTallUs B TepMUHAX. /{51 Toro yToObl CBOOOHO OmnEepu-
poBaTh creuuasbHOW TEPMHUHOJIOTHEH, He0OX0IMMO ObITh CHELMATUCTOM B TOH 00JacTH, K KOTO-
POl OTHOCUTCS MOJyIEXkKallas IEPEBOY JIMTEPATypa, C COOTBETCTBYIOLUM OOpa30BaHUEM WJIM OI-
penenéHHpIM CTaxkeM paboThl B oTpaciu. llepeBoAuuK MOMHKEH HE TOJIBKO OTIMYHO MOHUMATH
TEKCT, YMETh TOYHO U3JI0XKUTh €r0, KaK TOro TpeOyT CTaHIapThl JOKYMEHTOB, HO M OTJIMYHO BJa-
JIETh KaK S3bIKOM OPUTMHAJIBHOIO TEKCTa, TaK U S3bIKOM MepeBoja [1], TO ecTh OH Takke JOJKEeH
YMETb IPUMEHATh METO/BI U CPEACTBA JUIsl IEPEBO/Ia JAHHOTO BUAA JTUTEPATYPHI.

OcHoBHbIE TIPUEMBI, IPUMEHSIEMbIE TIPU MEPEBOJIE TEXHUUECKUX TEKCTOB, MOXHO pa3ieliuTh
Ha JIBE TPYIIIBL:

1) ™merox npsiMOro nepeBoja;

2) MeToj KOCBEHHOI'O NepeBoa.

K MeTtonam npsamozo nepeeoda MoKHO OTHECTU KallbKUPOBAHUE U JOCIOBHBIM MEPEBO/I.

Kanvkuposanuem npuHATO Ha3bIBaTh 3aUMCTBOBAHHME 0COOOr0 poja: Mbl 3aUMCTBYEM U3 UHO-
CTPaHHOTO SI3bIKA Ty WJIM MHYIO CUHTarMy ¥ OyKBaJbHO MEPEBOJIUM 3JIEMEHTHI, KOTOPbIE €€ COCTaB-
JSA10T. MBI IToJly4aeM TakuM 00pa3oM JIMOO KaJbKUPOBAaHUE BbIPAKEHMsI, IPUUEM HCIIOIb3YyEM CHH-
TAKCUYECKUE CTPYKTYpPbl fA3bIKa MEpeBOja, MPUBHOCS B HErO0 HOBBIE IKCIPECCUBHBIE IJIEMEHTHI,
A100 KalbKUPOBAaHHUE CTPYKTYpPHI, MPUYEM MPUBHOCHUM B SI3bIK HOBBIE KOHCTPYKIIMH, HallpUMep,
self-service (caM00OCTyKUBAHUE).

Llocnoemwiii nepesod, Ui NEPEBOJ] «C1080 8 C1060», 0003HAUAET MEPEXOJT OT UCXOIHOTO SI3bI-
Ka K SI3bIKY MepeB0/ia, KOTOPBIA MPUBOIUT K CO3AAHUIO MPABUIBLHOTO U UIUOMATUYECKOTO TEKCTa, a
NEPEBOJUUK MPU 3TOM CIEUT TOJIBKO 33 COOJII0IEHUEM 00s13aTENbHBIX HOPM SI3bIKA.

K meTonam koceennoco nepeeoda MOXKHO OTHECTH 3aMMCTBOBaHWE, TPAHCIIOZULIMIO, MOTYJIsI-
LU0 U aJlalTaluIo.

3aumcmeosanuem MPUHATO HA3bIBATh CUTYAIMIO, MPU KOTOPO B Mpoliecce MepeBojia 3auM-
CTBYIOTCSl 1 CEMaHTHKa, U CTPYKTYpa, U popma (3BYKOBOI COCTaB M HAIMCAHKUE) TEPMHUHA, MBI ME-
€M JIeJI0 ¢ 3aMMCTBOBAaHHMEM, KOTOPOE MO3BOJIAET 3aMOJHUTH Mpobdes, 0ObIYHO METaJIMHIBUCTHYE-
CKOI'0 XapakTepa (HOBasi TEXHHUKA, HEM3BECTHbBIC TTOHSITHS).

Tpancno3zuyueti Ha3bIBaeTCS COCO0, CYThIO KOTOPOTO SIBJISIETCS] 3aMEHa B OJHOW YacTH pedu
JIPYTOil 4acThio peun 0€3 U3MEHEHUsI CMBbICIIa BCEr0 COOOIIEHUS. ITOT CIIOCOO MOXKET MPUMEHSITHCS
KaK B Mpejesiax OJIHOTO s3bIKa, TaK, B YACTHOCTH, U MpH nepeBojie. OCHOBHOM M TpaHCIOHUPOBAH-
HBIA 000pOTHI HE 00s3aTENIbHO AKBUBAJEHTHBI CO CTUJIMCTUYECKOM TOUYkM 3peHus. llepeBomuuk
JIOJKEH TOJIb30BaThCsl CIOCOOOM TPAHCIO3UIIMH, €ClIU MOJIy4aeMblii 000pOT JIydllle BIUCHIBAECTCS
BO BCIO (ppazy WJIM MO3BOJISIET BOCCTAHOBUTH CTUJIMCTHUYECKHUE HIOAHCHI [2, ¢. 189]. Cnenyer oTme-
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TUTh, YTO TPAHCTIOHUPOBAHHBII 000POT OOBIYHO UMEET OoJiee TuTepaTypHbIi xapakTep. Ocobo va-
CTHBIM CJIy4YaeM TPAHCIO3ULUU ABISAETCS «nepeKpeuyusanue ).

Mooynayus npeactaBisieT coO0i BapbUpOBaHUE COOOIIEHHUs. DTOT0 MOXKHO JIOCTHYb, U3MeE-
HUB yTOJl WM TOUYKY 3peHust. K aToMy MeTo1y MOXKHO MpUOErHyTh, KOrJa BUAHO, YTO JOCIOBHBIN
WIN J1a)Ke TPAHCIIOHMPOBAHHBIN NEPEBOJ MPUBOAUT B pe3yJbTaTe K BbICKa3bIBAHUIO I'paMMaTHye-
CKH MPAaBUIILHOMY, HO MPOTUBOpEYalleMy IyXy si3blKa nepeBoja [3, c. 210].

Tak >xe KaK ¥ MpH TPAHCIO3UIIMU, MBI pa3nyaeM CBOOOJHYIO WU (aKyJIbTaTUBHYIO MOJY-
JSILMIO U MOZLYJISILMIO YCTOMUYMBYIO MM 00si3aTenbHy 0. PasHuna Mexay ycToifunBoid u cBoOOIHOM
MOJyJIALIMEN — 3TO MO CYLIECTBY Bompoc creneHu. Korzia Mbl uMeeM J1e10 ¢ yCTOMYUBOW MOJTYJIsA-
LMe, BbICOKasi YaCTOTHOCTb YNOTPEOJIEHUs, TIOJIHOE NMPUHATUE Y3YCOM, 3aKPEIMJIEHHOCTh B CJIOBa-
psAX (UM B rpaMMAaTHKE) NMPUBOJUT K TOMY, UTO JItOOOH 4eNOBEK, NPEKPACHO BIAJCIOLIUN JIBYMsI
A3bIKaMU, He KoJiebeTcs nepe Heo0X0AUMOCTBIO BEIOOpa JAaHHOTO crocoba.

Aoanmayus aBiseTCs KpalHUM IpPENeoM B Ipoliecce nepeBojga. OH NpUMEHUM, KOrjaa Cu-
Tyalusi, 0 KOTOPOH HJET peub B MCXOJHOM sI3bIKE, HE CYLIECTBYET B sI3bIKE MEPEBOJA M JIOJIKHA
OBITh MepejaHa Yyepe3 MOCPEICTBO JIPYrol CUTYyallMd, KOTOPYIO Mbl CUMTAaEM 3KBUBAJIEHTHOMN. DTO
npejcTaBisieT coOoi 0coOblii cilyyall SKBUBAJEHTHOCTH, UHBIMU CIIOBAMHU, SKBHBAJEHTHOCTb CH-
Tyauui [4, c. 47].

[Tponecc aganTauMy MOXKHO YCIOBHO Pa30UTh Ha HECKOJIBKO ATAIIOB:

1) MOATOTOBUTENBHBINA: COCTABISETCS CHUCOK MH()OPMAIMOHHBIX HCTOYHHUKOB, KOTOPBIE
MOTYT MOMOYb MEPEBOJUUKY B IMpolecce paboThl; MPOBOAUTCS aHAIU3 Haubosee TPYIAHbIX MECT;
COCTaBJISI€TCS MJIaH peaan3aluy BCeX CTaJAUN MPOEKTa.

2) nmepeBOA: COBMECTHas paboTa CHEelMaIM3UPOBAHHOIO NEPEeBOIUMKA, PEJAKTOPA U TEXHU-
YECKOTr0 CIEeLUaINCTA.

3) 3aBeplUAIOIIMA: CO3/1aHUE YETKOW JOIMUYECKOW CTPYKTYpPbl JOKYMEHTA, MOMCK BO BHELI-
HUX MCTOYHMKAX HeJOCTarollell nHOpMalluu U UHTErpalus €€ B IOKyMEHT, pa3pa0oTKa JOIOJIHU-
TEJIbHBIX IT1I0CCAPUEB, CIOBAPEN U CIIPABOYHBIX CHCTEM.

Kak noka3aHo BblllI€, CYIIECTBYIOT pa3jiMYHble METOJUKU MPU MEPEBOJE TEXHUUECKUX TEK-
cToB. Eciin cpaBHMBATh ¢ NEPEeBOIOM XYA0KECTBEHHBIX TEKCTOB, TO OH UMEET CBOIO MPUPOLIY: He-
00X0MMO JIOHECTH aBTOpPCKOe BHJeHHe TekcTa. [lepeBomgumnk paboTaeT ¢ TeM, «U3 YEro COCTOUT
TEKCT», U JIOJKEH NMPUMEHUTh TaKHE METOJIbl, YTOObI BOCIIPOM3BECTH JIOTHUKY IOCTPOEHUS TEKCTa
Ha JIPYroM si3bIKe, YTOOBI MEPEeBO/] COXpaHssl 3HaUeHUE, BIOKEHHOE aBTOpoM. B Haiem ciyyae, He-
00X0AMMO MPUIEPKUBATHCS CIIEUUATBHON TEPMUHOJIOTUH, CTAHAAPTOB TIOKYMEHTOB, HAKOILIEHHO-
'O OMbITA ¥ 3HaHMIA B 00JacTH NpeaMeTa epeBojia, a Takxke, 3a4acTyto, TpedyeTcst yuacTue B rnepe-
BOJIE HECKOJIbKMX CHELMaJMCTOB M3 Pa3HbIX HayudHbIX oOjacTed, BaXKHO yMETb NPUMEHATH
METOAMKH MepeBo/ia, MPUUEM WHOT/IA NEePEeBO TPEOyeT UCIOIb30BaHUs HECKOIBKUX METOJUK €1-
HOBPEMEHHO.

Jlureparypa

1. TpyaHocTH TEXHHMYECKOTO MepeBoa [ AneKTpoHHbIH pecypc], — http://www.techtranslater.com/
index.php?object=trud ([{aTa o6pamenus: 06.04.2015 r.).

2. Mumnsbsp-benopyues P.K. OOuiast Teopust nepeBoaa U ycTHbIN nepeBo. — M.: Boenusnar,
1980. — 237 c.

3. SI3bIK W CTUIb Hay4HOH nuTeparypbl: TeopeTnueckue U NMpUKIagHbIe MpodieMbl. — M.:
[Ipocemenue, 1977. — 296 c.

4. Oco0OeHHOCTH MepeBoJa HAyYHO—TEXHHYECKHUX TEKCTOB [DIEKTpPOHHBIM pecypc], —
http://knowledge.allbest.ru/languages/151fd1g15.html ([lata obpamenus: 06.04.2015 r.).

Hayuuwiii pykosooumens: O.B. I'anvyesa, k.m.H., ooyenm TI1Y, Poccus
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Xao L3anvuscyan
Hayuonanenuiii uccneoosamenvckuii
Tomckuti nonumexHuyeckull yHugepcumem

ConocraBuTenbHbIK aHanu3 ¢hpa3eonorusmMoB ¢ Ha3BaHNAMMU XUBOTHbIX
B KUTaNCKOM U PYCCKOM A3blKax

Dpazeonorust SBISETCS] OHON U3 CaMbIX CAMOOBITHBIX YaCTEH B KaXJIOM SI3bIKE. ITO KBUHTICCEH-
1Usl HApOTHOM MbIcTH. Yepes monryro numugoBKYy UCTOPUN (Ppa3eooruiecKuii 000poT CTAaHOBUTCS TH-
noBo# eaunuLiei. Pycckue u kutaiickue (pazeonoruueckre 000pOThl UMEIOT CX0KHE OCOOEHHOCTH.

OO6mue npru3HaKU:

1. Cnoxnas ctpykrypa. OHU COCTOST OoJiee YeM U3 IBYyX YacTeu.

2. Heusmensemas gpopma. Heawsst o6aBuTh 4T0-1100 B cocTaB (hpasbl.

3. CyTb BbICKa3bIBaHUs — MHOCKa3aTelbHasl. 3HAUYEHUE LEJNIOr0 He COCTOUT M3 3HAYEHUI OT-
JIEJIbHBIX YaCTEH.

OTnuyuTeNbHbIe MPU3HAKU

1. Pycckue ¢pa3eosoru3Mbl JUMUTHPYIOTCS HE CTPOTO, MHOTJIA KaK Pa3rOBOPHBIN S3BIK.
Kpowme atoro, pycckas Gppaszeonaorusi COAepk UT MOCIOBHULIbI, TOTOBOPKU U aOPU3MBI.

2. Kuraiickue ¢hpa3eosoru3mMbl 0OBIYHO COCTOSIT U3 YETHIPEX UEPOTTU(POB U HE BKIIOYAIOT B
ce0s MOCIIOBUIIbI, TOTOBOPKU U a)OPU3MBI.

B pycckoM M KMTaiiCKOM $I3BIKaX CYIIECTBYET MHOTO (ppa3eoOru3MOB ¢ HA3BAHUSIMH KHUBOT-
HbIX. OIHAKO OHU 3HAYUTENILHO OTIUYAIOTCS APYT OT APYyTra MO CMBICIIOBOMY KOHTEKCTY. 3J1€Ch OT-
pakaeTcsi pa3HHUIA KYJbTYPHBIX KOHHOTAIMHA MEXIY JBYMs HApOJaMH, CIOXHBIIAscCs Oiaromaps
Pa3IUYHBIM MPUPOAHBIM YCIOBUIM, KYJIbTYPE U TPAJAULIUSM.

Hanpuwmep, 1 1§7K — «kak pbiba B Boje» (YeNOBEK JENAET YTO-TO JIETKO), MOKpas KypHula —

B KUTalCKOM $I3bIKE€ O3HAYaeT, YTO 4YeJIOBEKa HAMOYMII JIOKIb, @ B PYCCKOM SI3bIKE€ O3HAYAET, YTO
YeJlIoBeK — TpsMKa. VM3 TaHHBIX MPUMEPOB OYEBUIHO, YTO OJUH U TOT ke (Hpa3eosioTu3M UMEET CO-
BCEM Pa3HOE 3HAYEHHE B KUTACKOM U PYCCKOM SI3bIKaX.
UToObl pemuTh 3Ty mpobiaeMy, HY»KHO HadaTh ¢ KIACCU(PUKALIUU KOHIENTYalbHBIX U KYJb-
TYPHBIX 3HAYEHHUI:
1. KoHuenryanbHO€ 3HaU€HUE, COOTBETCTBYIOIEE AHAJOTUYHOMY KYJbTYPHOMY 3HAYEHUIO;
Pycckuil 1 KUTaCKUI SI3bIK OTHOCSITCSI K COBEPILIEHHO Pa3JIMYHbIM SI3bIKOBBIM cuctemaM. Ho
B BOCIIPUSATUHU MIPUPOJIBI UMEETCSl HEKOTOopasi 001HOCTh. [103TOMY, B pyCCKOM U KMTalCKOM sI3bIKAX
CYILECTBYIOT aHaJoTu4Hble popmynupoBku. Hampumep,

XHUTEP Kak Jimca -BIE — R,

rpsi3eH Kak cBUHbS - {3 —HEAE,
CTaphlii KOHb GOPO3/IbI HE HCTOPTUT (CTAphIil ONBITHBIN YeJOBEK He MCTIOPTHT JEJI0), a B KUTaii-

CKOM si3bIKe CyllecTBYeT (ppaseosornsm EIRIR (crapblil KoHB XOpOIIO 3HAET A0pPOry). 31ech

CTapOMy KOHIO COOTBETCTBYET 00pa3 «UeJI0BEK C OOraThbIM OIBITOM.

®pazeor0ru3Mpl, KOTOPbIE UMEIOT OJIHU U T€ ke (OPMbI U 3HAUEHUSI, MOXKHO MEPEBECTH OyK-
BajbHO. OIHAKO TaKMe COBIAJIEHUS BCTPEYAOTCS PEIKO.

2. KoHuenrtyajlbHOE 3HaUE€HUE COOTBETCTBYET, @ KYJbTYPHOE 3HAUYCHHUE MPOITYIIEHO.

Tak xak Kutaii u Poccuss UMEIOT pa3inMuHylO KyJIBTYypy, HEKOTOPBIE JKUBOTHBIE HAJIEJICHbI
ONPEIEIEHHBIMU YepTaMU XapaKTepa, KOTOPbIE OTCYTCTBYIOT B PYI'OM SI3bIKE€ U HE UMEIOT JAHHOTO
CUMBOJINYECKOTO 3HAYEHHUSI.

2.1. OOpa3bl )KMBOTHBIX, 00JIaJJal0IME CMBICIIOBBIMM KOHHOTALIMSIMU, CBSI3aHHBIE C YepTaMU
XapakTepa 4ej0BeKa, CBOMCTBEHHBIMU TOJIBKO /ISl PYCCKOTO SI3bIKA.

e ['ycb — 4enoBek, He BHYILIAIOIINWNA 10Bepusi, XUTpblid. Hanpumep, «rycp gangarsiiiy Mo-
JKET 03HAYATh OKYJIUK».
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e TroneHs — HeyKOkUi yenoBek. Hanpumep: «IloBopaunBaiics sxuBee. TIOJIEHD Thl 3TaKUN»

e MopcKoii BOJK — OIBITHBIN MOPSIK

e [yXapp — I1yXoi 4enoBeK

2.2. O06pa3bl KUBOTHBIX, UMEIOIMX CMBICIOBbIE 3HAUEHUS], IEPEHOCUMBbIE Ha JIIOJIeH, Xapak-
TEPHBIE TOJIBKO JIJI1 KUTAWCKON KYJIbTYpPBI

e Turp — napp 3Bepel, MOKET CUMBOJIM3UPOBATh YEJIOBEKA CMEJIOr0 U JEP3KOT0, CUMBOJI

Bnacti. Hanpumep 715 F R E M — cmenbie KOMCOMOTBLIBL.

e [{unuHb (€AMHOPOT) — CUMBOJ MUPA U JIOJIFOM JKU3HHU. DTO JKUBOTHOE CYIIECTBYET TOJIb-
KO B CTaphbIX JIereHaax.

[TonoGHBIE (pa3eonoru3Mbl Mbl MOYKEM TIOJTHOCTBIO TIEPEHECTH B APYroi s3bIK. U, Takum 00-
pa3oM, He TOJbKO COXPAHUTh KUBOW 00pa3, HO M 0OOraTUTh CJIOBAPHBIN 3aMac CBOETO S3bIKa.

3. CooTBeTcTBYyIOLIEE KOHLENTYaIbHOE 3HaueHue. Paznuuaronieecs Wiy MpOTUBOIIOIOKHOE
KYJIbTYpHOE 3HaYEHHE.

Heckonbko 00pa3oB *KUBOTHBIX B CBOEM KYJbTYPHOM 3HAUEHMM COBEPIICHHO pa3jUyHbl B
pycckoi u kutaickoil KyabType. Copoka B Kurae — cumBoaI cuacTsbs, a B Poccun MokeT 03Ha4arTh
«Bop». Hanpumep, 06pa3 copoku-BopoBku. 3asi B Kutae — cumBoi 100poThl, a B Poccun oH cuMm-
BOJIU3UPYET TPYCOCTh — «OKaJIeH, KaK BOJIK; a TPYCJIUB, KaK 3asip».

Jist Takux (hpa3eoqoru3mMoB, KOTOPbIE MbI IIEPEHOCHM TMPSIMO B JPYTOM SI3bIK, HA/I0 100aBISATH
UX 3HA4Y€HUe, YTOObI HE BBOJIUTh YUTATENS B 3201y KICHHE.

4. PaznuuHOE KOHLIENTYaabHOE 3HAUEHHE, KYJIbTYPHOE 3HAUE€HHE COOTBETCTBEHHOE.

B pycckoMm u KuTaiicKoM si3bIK€ €CThb MHOT'O ()pa3eosioru3MoB, KOTOPbIE UCHIOIb3YIOT pa3iiny-
HBIX JKMBOTHBIX, AJI1 0003HAYEHUs] UACHTUYHOIO KyJbTypHOro 3HaueHus. Hampumep: B Poccun
uapsb 3Bepeil — neB, a B Kurae — turp; B Poccun roBopst: «aBa MeaBess B OHOM Oepiiore He XKH-
BYT», a B Kutae: «Ba Turpa He *UBYT Ha OJHOU ropey»; B Poccun cuMBOJ HecuacTbs y&pHast KOILI-
Ka, a B Kutae cuMBOJ HecyacThsl 1 CMEPTH — BOPOHA.

Takue ¢pas3eos0ru3Mbl Mbl MOXKEM 3aMEHUTH JAPYT Ha JApyra, 4ToObl KyJbTYpHOE 3HAUEHUE
COOTBETCTBOBAJIO.

Takum oOpazoM, pycckue U KuTalickue (Gppa3eosoru3Mbl C 300HUMaMU UMEIOT CBOKO CIIELH-
¢buKy, KoTOpasi onpezeseHa KylbTypoil U HallMOHAJIbHBIM MeHTanuteToM. [Ipu nepeBoze ¢paszeo-
JIOTU3MOB Ha JIPYIrOM sI3bIK CJEyEeT YUYUTHIBATh CONIOCTABUMOCTh KYJIbTYPHBIX CMBICJIOB, 3alIudpo-
BaHHBIX B HUX.

Jluteparypa
1. Hy6posun M.N. CroBaps (hpazeonoru3smMoB u uauom. — M., 1999.

Hayynwiii pyxosooumenw: E.FO. KOwenesa, k.u.1., ooyenm TI1Y, Poccus
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Banu Lionvu, E. Yorcubun

Hayuonanvhulii uccnedosamenvckuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

Teopusa nepeBoja cneLman3upoBaHHbIX TEKCTOB

S3bIK, KaK OJIMH U3 OCOOEHHBIX CIIOCOOHOCTEH YeIOBEYECTBA, UTPAET BAXKHYIO POJb B JKU3HU
yenoBeka. B mupe cymiectByet cBbiiie 5000 si36Ik0B M auanekToB. Kaxaplii M3 HUX OKa3bIBaeT
KyJbTYpY U cI0cO0 MBILIEHHUS CBOET0 Hapo/a.

[Ipobnema nepeBoaa ¢ si3bIKa Ha SA3bIK — OJIHA U3 CaMbIX aKTyaJbHbIX B Hayke. B HacTosimiee
BpeMsi, C pa3BUTEH TEXHOJIOTUI U HayKu, OoJiee OpicTpoe OOHOBIIEHUE S3bIKA, TAK)KE BHOCUT Ooliee
npobiemy niepeBoja. HoBbie ciioBa ¥ TEPMUHBI MOSIBATCS KaXKAble IeHb. TepMUH «IIOHUMaHUE) T10-
Ka3bIBaeT CaMblii I1aBHBIN LIeIb TEOPUU MEPEBOJIA, YTO BCe MpaBa nepeBoja uayT o0 stoM. [l ne-
peBoJa CrelnuaIu3MpOBaHHBIX TEKCTOB HYXHO MOHMMATh OTIMYHOE 3HAHHE SI3bIKA, TAK)KE UMETh
MPaKTUYECKUIA OTBIT B IaHHOM 00JsacTu.

Kak oObIYHBII NIEpeBO/I, YAaYHBIM MEPEBOAAM CIEIUAIN3UPOBAHHBIX TEKCTOB CUUTAETCS TOT
NEePEBO/, KOTOPBIM COOTBETCTBYET JIBYM KPUTEPUSIM:

1. TOYHOCTH WJIM JOCTOBEPHOCTb. XapaKTEPU3YETCs TEM, HACKOJIBKO TOYHO NEPEBOJ Iepe-
JTaeT CMBICI MCXOJIHOTO TEKCTa; AENAeT JU OH 3TO, MpUOaBJIsisl UM BbIYMTAs YTO-IMOO U3 CMbICTA,
YCUIIMBAsI WM 0cTalJIsisi KaKue-1100 3JIeMEHTHI CMbICTIA.

2. Tlpo3pauHocTb. 3/1€Ch peub UAET O Mepe, B KOTOPOH MepeBOj BOCIIPUHUMAETCS HOCHUTE-
JeM s3bIKa He Kak TepeBOJl, a KaK OPUTHMHAJIBHBIN TEKCT Ha MEpEeBOSIIEM SI3bIKE, COOTBETCTBYIO-
M TpaMMaTUYeCKUM, CHHTAKCUYECKUM U UIMOMATUYECKUM HOpMaM SI3bIKa.

Ho mepeBectu crienanu3upoBaHHBIX TEKCTOB OoJiee TPYAHO M3-32 TO, YTO €ro y3KOCIelH-
aNbHOTO TIOHATHUS, HATIPUMEP HETIOHSTHBIN KapTrOH.

Crienanu3upoBaHHble TEKCThl HA Pa3HBIX WHOCTPAHHBIX SI3bIKAX UMEIOT CBOM OCOOCHHOCTHU
CJIOB MU CUHTAKCHCOB. Y3HaTbh 3TU 3aKOHBI IOMOTAaET yAa4yu nepeoja. B nanHoil pabore npumepHo
CMOTpPUM TIEpEBO/I CTIEUATN3UPOBAHHBIX TEKCTOB C AHTJIMHCKOTO HA PYCCKHIA.

B cnenuanu3upoBaHHBIX TEKCTaX B aHTJIMHCKOM SI3bIKE YAcCTO OBIBAIOT TEPMHUHBI, MOTHBUPO-
BaHHbIE CJIOBA U a00OpeBUATYPBI:

1. TepmuH — clIOBO UM CIIOBOCOYETAHUE, SIBISIIOIIEECS HA3BAaHUEM HEKOTOPOTO TMOHSTHS
Kakoi-HuOyAb 00JacTW HayKH, TEXHMKH, UCKycCTBa M T. 1. UTOOBI mepeBecTH 3TH clioBa 00s13a-
TEJIHLHO UMETh CBEJICHHEe UMEHHO 3TOro crnernuaibHocTh. Hampumep tepmun «breadboard» cocrosit
u3 IByX cioBa «bread» u «board». IlepeBox «breadboard» Ha pycckuil — MakeTHas Iiara, a He
xyie6-mnata. Toxe ObIBaeT TEPMHUH, KOTOPOE MMEET pa3Hble 3HAUEHMs B pa3HBIX TEKCTax IO pas-
JMYHBIM CHEIUAILHOCTEH, HapuMep «carrier». TepMuH «carrier» uMeeT 3HadeHus: 1) HOCUIIBIIUK;
2) BO3UMK; MMEPEBO3YMK; 3) KOHTEHHEP; MaTpoH (B MHEBMOMOUTE), KarcyJa (sl cooOIIeHnH, mepe-
JTAaBAEMBIX C MOMOIIBIO MOYTOBBIX rofy0eil); 4) BOeHHOE AeNo: maTpoHHasi 00oiiMa; 5) GarakHuK
(Ha Bemocurmeie WM MOTOIMKIIE); 6) Kyphep, MOCBUIBHBIA U apyrue Bo obiiee 6osee 10 3HaUCHUH.
Kak onpenenauTs ero cMpICiau HY>KHO PacCMOTPETh COAEpIKaHUE TEKCT, T. €. 0 4éM pedb. MOTUBH-
pOBaHHBIE CJIOBa U aOOpeBHATYPHI YacTO OBIBAIOT HA AaHTJIUHCKOM SI3BIKE.

2. MoTuBHpPOBaHHOE CIIOBO BCEr/la COCTOMUT U3 2 4acTeW: OCHOBBI ITPOU3BOJISLIETO CJIOBA U
adbdukca. Hampumep «anti-», «micro-», «-logy», «-icsy.

3. AO6OGpeBuatypsl, Haripumep «APC» nMeeT 1Ba 3HaUYEHUS: «ACMHXPOHHBIM BBI30B MpoLie-
TYpbD» U «MEXaHHW3M aBTOMAaTHUYECKOI0 pa3pe3aHus», 4TOObl BEPHO MPHUBECTH TOKE HAJA0 MOCMOT-
PETb UX CBSA3U C KOHTEKCTOM.

CuHTaKkcHcaMy aHTJIMICKOTO CTEeUaIN3uPOBAHHOTO TEKCTA CIYXKaT ClEAYIOLIHE:

1) dYacTo MCHOJb30BaTh MACCHUBHBIN 3aJ10T;

2) UCMoab30BaTh HOMUHAIU3ALMIO, YTOOBI YIPOCTUTb CTPYKTYPY IPEIIOKEHHUS;

3) 4acTo MCHOJb30BaTh HEPUHUTHYIO (HOpPMY TJarosa;
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[ToHnMaTh XapaKTEPUCTUKHU CJIOBA U CUHTAKCHCOB IMIOMOTAeT MepeBecTH Oosee MpocTo U TOY-
HO. B BTOpOI#i, Takke BCIOMHUTB TpaBa MepeBoa:

1) MOCMOTPETH CBSA3M C KOHTEKCTOM, OMPEEIUTh LIEbIi CMBICIT TEKCTa;

2) TOHMMAaTh PAaMMAaTHKY B IPEIOKEHUH, 0COOCHHO B JITMHHOM TPEIOKEHHUH;

3) ompenenuTh TOYHOE 3HAUEHHUE CJIOBA U MPEAJIOKEHHUS B 3aBUCHMOCTH cojepkanusi. Ha-
IpUMeEp, CIOBO «eye» OOBIYHO 3HAUUT TJa3, HO B Pa3IMYHBIX CHELUATBLHOCTEH MMEeT pa3Hble 3Ha-
yeHus, kak «eye of the storm» — uentp Oypu (mereoposorus), «eye of flower» — neHTp LBeTKa
(dputonorus).

CrnenoBartenbHO, UTOOBI MEPEBECTH CIIEIUATN3UPOBAHHBIE TEKCTHI, HE TOJIBKO HYKHO XOPOIIIO
MOHMMAaTh OTJIMYHOE 3HAHUE S3bIKA, TAK)KE OYE€Hb BaXKHO Y3HATh 3HAHUE M CJIOBA MO PAa3HBIM CIICIH-
aJIbHOCTEM.
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The difficulties of translating scientific articles into English
on the example of the article on Sociology and Philosophy

International publications in high rating journals are very important factors for the work of
modern scientists in Russia and scientists should be able to cope with all the difficulties when
translating their articles into English. So, this theme should be of special interest for both Russian
scientists who do not have or have little experience in translating scientific articles and for
translators. My work is built on the difficulties that authors usually face when translating scientific
articles from Russian into English. The translated article on Sociology and Philosophy is called The
Political Role of Intellectuals. The article is planned to be publicized in the journal Political
Communication, one of high rating international journals.

When translating the text non-native writers usually face such common difficulties as using
the right grammar (verb tenses, prepositions, articles) [1, p. 221-223], finding the right terminology
correspondences, using the necessary structures and vocabulary blocks for the main parts of the
article (introduction or background), arguments and provements (aims, methods and results) and
conclusion), punctuating the text (commas, colons, semicolons and dashes) and using quotations.

American academic writing experts advise to use Present tenses in introduction part and Past
tenses in conclusion. These experts also find it a good idea to find some article (closely connected
to the topic of your article) of a native speaker and to use it as a sample.

Many scientists and translators like such Internet resources like Google, Wikipedia, Multitran
and some other useful sites but professional translators advise to analyze the source text and build a
glossary before translating. They offer such term-extraction and concordance tools as WordSmith
Tools, TextStat, n AntConc. The best choice is to use such terminology management tools as
MultiTerm and TermStar. The examples of terminology correspondences from the translated article
are: pazeopauusaroujuticss Mmuposoii kpuzuc — unfolding world crisis; yHusepcanvHoe co3HaHue —
universal mind, «norumuxa ucmunsly — “the politics of truth”; «pescum ucmurnviy — “the regime of
truth”; 83amo Ha cebs obs3amenvcmea nepeo oouecmeom — incur social liabilities.

When you have chosen all the right terms you start with the introduction part. The aim of this
part is to persuade the readers that the topic is worth discussing and writing about. So, Hartley and
Sykes [2, p. 316] have suggested that papers for the social sciences (and any other empirical work)
should contain: Introduction or Background; Aims; Method, Results and Conclusions. This
structure is rarely used in practice. In scientific articles on exact sciences there is a strict structure
and all the authors follow it. The most widely used verbs for vocabulary blocks in the introduction
are: compare, explore, investigate, clarify, describe, discuss, present, summarize, etc.

The next part of the article contains blocks for arguments and provements. This part of the article is
aimed to back up your thesis with evidence while taking counter-evidence into account, and to bring the
paper to a conclusion. Information in this part can be presented in logical form or be more indirectly
stated. Example 1 (logical): In this journal, Lora Grant argues that the significance of .... has been largely
overlooked. She bases her views on two fundamental ideas: ... and .... In this paper, I argue that she is
right in some respects but wrong in others. She is right to identify the characteristics of ... and to try to
relate it to.... However, she tends to overemphasize the impact that ... can have for.... Example 2
(indirect): In this journal, Lora Grant writes about .... She describes it as a kind of .... She does not falsely
idealize .... In fact, she is critical of .... Rather than detracting from the positive sense of her ..., however,
her critical perspectives make her work more real and lead the reader to want to get to know ....

One more difficulty for the authors of scientific texts is punctuation (commas, colons,
semicolons, dashes and hyphens) and quotations. Punctuation and properly used quotations help the
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article to be clearer and grammatically correct. Commas are usually used: to separate items in a list
of three or more; before prepositional phrases, transitions and adverbs in the beginning of
sentences; before and or or; after the phrases like however, therefore, currently, as previously
reported, before a conjunction introducing an independent clause; to “bracket” parenthetic
expressions in the middle of sentences [4, p. 8—12]. The examples: The theory, which was created in
1988, is of a special interest. The conference was held from April 10, 1998 to 21 April 1998.

Colons are mostly used when we give examples or describe the experiments to enumerate
something. The examples: James Wright, Jr.; Horace Fulsome, Ph.D.; presided February to July,
1972. The first (question): you are the outside observer save critical position in relation to...

Not only semicolons but also full stops can be used in the following example: The author
rests on Gramci's work and offers the following criteria: firstly, ... of a similar social group;
secondly, ....

Dashes (or m-dashes) are used the same way as commas used to bracket parenthetical phrases
but dashes add more interest and emphasis to the parenthetical phrase. The example: Many of
them — about half — are traditional intellectuals.

Hyphens are used to join words together. The examples: two-thirds, values-blessing, history-
makers, century-old remoteness.

When you want to use the quote to demonstrate or support your argument or the phrase is
unusual and would have less impact if paraphrased the following advice will be helpful [3, p. 1].
If the quote is short you should enclose the writer's words in double «quotation marks» within your
sentence. If the quote is long it should be separated from the body of the text and indented from the
left-hand margin. Quotation marks are not used. If you need to insert your own words into the quote
to ensure it makes grammatical sense in your work, write your words in [square brackets] to
distinguish them from the author's. The examples: Key causes of economic deprivation include low
income or unemployment which are often the result of «poor qualification levels and lack of basic
skills» (Thake and Saubach 1993, p. 18).

Charles Dicken' novel Bleak House opens with the following description to set the scene for
his story:

London, Michaelmas term lately over, and the Lord Chancellor sitting in Lincoln's Inn Hall.
Implacable November weather. As much mud in the streets as if the water had but newly retired
from the face of the earth, and it would not be wonderful to meet a Megalosaurus, forty feet long or
so, waddling like an elephantine lizard up Holborn Hill (Dickens 1853, p. 1).

The last part of the article is conclusion. Its aim is to show the most important outcome of
your work, restate the major results and help the reader to gain a sense of the logical flow and
rhythm of the paper. The conclusion may contain some summary of the findings, but it should not
merely reiterate the introductory or thesis paragraph. The examples of vocabulary blocks for the
conclusion: In reviewing the experiences of; issue was raised; in this regard,; however; thus; thanks
to; but again; that is; Not surprising; And lastly, it is clear that ...

In conclusion it should be noted that when translating scientific articles their authors not only face
different linguistic challenges but also should use all the knowledge of theoretical principals in translation
to convey the meaning in the original (Russian) text to make translation as appropriate as it is possible.
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TeKCT Kak MakcuManbHasa eauHuLa nepesoaa

OOyueHre HHOCTPAHHOMY SI3bIKY B HESI3bIKOBOM BY3€ MMEET Psiji OTIMYUTENIbHBIX TPU3HAKOB,
00yCIIOBJIEHHBIX crielupuKoil 00pa3oBaTeabHON MPOrpaMMBbl, OOJIBIIYIO YacTh KOTOPOM COCTaBIIs-
10T TouHble Hayku. OCHOBHAs 3a/1aya, Ha KOTOPYI COPUEHTHPOBAHO M3yUeHUE WHOCTPAHHOTO SI3bI-
Ka B HEA3BIKOBOM BYy3€, — 3TO HAYYHTh CTYJECHTOB MOJb30BaThCS WHOSI3BIYHONM JTUTEPATypoOil Mo
CHEIMAILHOCTH B TPO(ECCHOHANIBHBIX IIENIIX W YMETh BBICKA3bIBATHCS HA MHOCTPAHHOM SI3BIKE 10
BOMPOCaM CBsI3aHHBIM ¢ Oyayliei npodeccueil.

B coBpeMeHHOM TepeBOOBEICHUN TIPOOJIEMbI U3YyUEHUS TeCTa MO-MPEKHEMY OCTaIOTCS OJ1-
HUMU U3 Haubosiee akTyanbHbIX. JIMHIBUCTHKA TEKCTa BO-MHOTOM CIIOCOOCTBOBAJIa PAa3BUTHUIO TE€O-
pHUU ¥ MIPaKTUKE MIEPEeBO/Ia, OHA MHOTO JaJia CIIeIMaIMCTaM B TJIaHe 00pabOTKU MCXOIHOTO TEKCTa B
npolecce nepeBoja u ero opopMieHHsi Ha KOHEUHOM JTare. TeKcT opuruHaia u TeKCT nepeBoja —
3TO ABE (HOPMBI CYILIECTBOBAHUS OJIHOTO COOOIIEHMS, B pe3yJIbTaTe MepeBoia HeoOX0AUMO YCTaHO-
BUTh MEXJy HUMH OTHOILIEHUS KOMMYHHUKATHUBHOW pPaBHOLEHHOCTU. JIMHIBUCTHUYECKHI aHaIu3
OpUTHHAJA 0053aTeIbHO JOHKEH MPEAIIECTBOBATh MEPEBOY JIIOOOTO TEKCTa, B TOM YHUCIE U TeX-
HUYECKOro. AHallU3 TeKCTa JOIMyCKAaeT MHOXKECTBO MOAX0/10B U MeTouK. Ho B 1t060oM ciyuae me-
PEBOIYUK paccMaTPUBAET BHEIIHIOI U BHYTPEHHIO CTPYKTYPY TE€KCTa, CEMAaHTHUYECKUE U TIparMa-
TUYECKHE aclekThl [ 1, c. 4].

He ctouT 3a0bI1BaTh U O MO3UIUU TEPMHUHOJOTUH B HAYYHO-TEXHUYECKHX TEKCTaX. TepMUHBI
JOJKHBI 00€eCcreurBaTh YeTKOE M TOUHOE YKa3aHHE Ha peajbHble OOBEKThl U SIBICHHUS, YCTaHABIIM-
BaTh OJIHO3HAYHOE TIOHMMaHHWE CHeIHaTUCTaMH nepeaaBaemMoil nHpopManuu. [losTomy K TOMY
TUIY CJIOB MPEeAbABIsAIOTCS ocoObie TpeOoBaHus. [Ipexae Bcero, TepMUH JOKEH OBITH TOYHBIM,
T. €. UMETh CTPOTO ONpE/EICHHOE 3HAYCHUE, KOTOPOE MOXKET OBITh PACKPBITO MyTEM JIOTUYECKOTO
orpezieNieHus, YCTaHABIMUBAIOIIET0 MECTO 0003HAYEHHOTO TEPMUHOM TOHATHS B CHUCTEMEe MOHATUN
JTaHHOW 00JIaCTH HAYKU WM TeXHUKU. [1o TeM ke mpuuuHaM TePMHUH JOHKEH OBITh OJHO3HAYHBIM
U B 9TOM CMbICJI€ HE3aBUCUMBIM OT KOHTeKcTa. lHaue roBopsi, OH J0JIKEH UMETh CBOE€ TOUHOE 3Ha-
YeHue, YKa3aHHOE €ro OINpe/ielieHUeM, BO BCEX CIIydasiX €ro ynoTpeOaeHus B JIFOOOM TEKCTe, YTOOBI
MOJIB3YIOLIUMCS] TEPMUHOM HE HaJl0 ObLIO KaXKIbli pa3 pelaTh, B KAKOM K3 BO3MOKHBIX 3HAUE€HUMN
OH 3Jlech ymnoTpeOieH. HemocpeacTBEeHHO CBSI3aHO ¢ TOYHOCTBIO TEPMHHA U TpeOoBaHHE, YTOOBI
KaXXJ0OMYy [MOHSITHIO COOTBETCTBOBAJN JIMIIb OAMH TEPMHUH, T.€. 4TOObl HE ObUIO TEPMHHOB-
CUHOHHMOB C COBMAJAIONIMMK 3HaueHUsMU. [IoHATHO, 4yTO TouHas uAEHTU(DUKAIMS OOBEKTOB U
MOHATHUH 3aTPyAHEHA, KOTJa OJTHO M TO K€ UMEHYETCs TIo-pa3HoMy. [2, c. 243].

TepMuH 10J1KeH OBbITh YaCThIO CTPOTOM JIOTMUYECKOM CUCTEMBI. 3HAUEHHsI TEPMUHOB U UX OIpe-
JIeNIeHUsI TOJKHBI MOTYMHATHCS MTPaBUJIaM JIOTHYECKOH Kilaccu(UKaluu, YeTKO pazinyasi 0ObeKThl U
TIOHSTHS, HE JIOMTyCKasi HEICHOCTH WM MPOTUBOPEUUBOCTH. M, HAKOHEIl, TEPMUH JIOJIKEH OBbITh CyTYy-
00 OOBEKTHBHBIM HAaUMEHOBAaHHEM, JIMIIEHHbIM KaKHX-JIMOO MOOOYHBIX CMBICIOB, OTBIIEKAIOLIUX
BHUMaHUE CIIEIUATUCTA, IPUBHOCSIIUX dJIEMEHT CYOBEKTUBHOCTH. B CBS3M ¢ 3TUM TepMUHY TPOTU-
BOTIOKa3aHbl YMOIIMOHATIBHOCTh, METa(hOPUUHOCTD, HATMYUE KAKUX-TMO0 accolManui u T. 1. [2,].

Pazymeercs, B HQy4YHO-TEXHUYECKUX TEKCTaX UCIOIb3YETCs] OTHIOJb HE TOJBKO TEPMHUHOJIO-
ruyeckasl M creuuangbHas JieKcMKa. B HHMX BcTpedaeTcs OOJbIlIOe YUCIO OOIEHApPOJHBIX CJIOB,
ynoTpeOasieMbIX B THOOBIX (PYHKIIMOHATBHBIX CTUIISIX. BCTpedyaroTcss B HAyYHO-TEXHUYECKUX MaTe-
puanax M JEKCHMYECKHE HJIEMEHTHI, O0jee XapaKTepHble JJIsi pa3rOBOPHOTO CTHIISA, MPU MEpeBOe
KOTOPBIX CTYJCHTaM TPUXOIUTCS CTaJKUBAThCS C HEOOXOIUMOCTBIO BBIOOpPA IKCIPECCUBHO-
CTHJIMCTUYECKMX BapuaHTOB. HayuHO-TeXxHHUYECKOe U3JI0KEHUE OKa3blBaeTcs MOAYac OTHIOb He
HENTpaIbHO-00BEKTUBHEIM [4].

ToyHOCTh TEXHHWYECKOTO TEpMHMHA OOYCIIaBIMBAETCs, IVIABHBIM 00pa3oM ero OyKBaJbHBIM
3HaueHueM. bykBanbHOE 3HaUE€HHWE TEXHMYECKOTO TEpPMUHA (MM €r0 CMBICIOBas CTPYKTypa), Kak
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MPaBUJIO, COBMAJAET C €ro JICMCTBUTEIIBHBIM 3HAYEHUEM HE IMOJHOCTBIO, a JIMIIb YAaCTUYHO. byk-
BaJIbHOE 3HAYEHHE WJIM, TOYHEE T'OBOPS, CMBICJIOBAsI CTPYKTypa TEXHMYECKOTO TEPMHMHA JIOJKHA
OTpa)kaTh MO BO3MOXKHOCTH OJHO M3 HauboJjiee BaXXHBIX CBOUCTB mpeameTa. CMbICIOBasi CTPYKTYypa
B TEPMUHOJIOTMM HEPA3pPbIBHO CBA3aHA C MPABWJIbHBIM HayYHBIM MOHUMAHHEM, C YETKOW XapakTe-
PUCTUKOW JaHHOTO MOHATUA. [loHATHE, KOTOpOE HE MMEET YETKOrO HAay4dHOro OINpeJesieHUs, He
MOJKET MOJYYUTh YETKOTO Ha3BaHUsl, OTPAKAIOLIETro CelU(UKY siBieHus [4].

[IpaBuiibHBII BEIOOD CJIOBa ISl TIOJHOM Mepeauyn 3Ha4eHUs CJIOBa B MEPEBOAMMOM TEKCTE SIB-
JsieTcs OJIHOM M3 OCHOBHBIX M Haubouiee CIOXKHBIX 3a/1a4 nepeBoja. TpynHocTh 3TOM 3amaun 00y-
CJIOBJIMBAETCS CJIIOXHOW MPUPOJON CJIOBA, €0 MHOTOTPAHHOCTBIO M CEMaHTHUECKUM OOraTCTBOM.
CrnoBo Kak JieKcudeckasl €JMHMIIA B MHOCTPAaHHOM M PYCCKOM $I3bIKax He Bcerja coBmnaaaer. Yacro
OJIHOMY CJIOBY B PYCCKOM SI3bIKE COOTBETCTBYET COCTABHOE CJIOBO WJIHM 1ejoe ciioBocodyeTanue. Kak
W3BECTHO, CJIOBO BBIPAYKAET MOHATHE O MPEAMETE WU SIBJCHUM JIEHCTBUTEIBHOCTH COBOKYITHOCTBIO
cBoux (hopM ¥ 3HaueHui. [log 3HaYEHMEM ClIOBA UMEETCsl B BUAY MPEIMETHO-JIOTUIECKOE 3HAYCHHE
CJIOBA, HA3bIBHOE 3HAYEHHE M 3MOLMOHANIbHOE 3HaueHue. [IpeameTHo-Iornyeckoe 3HaueHne CIlIoBa,
KOTOPOE TaK»e Ha3bIBAETCS BEIIECTBEHHBIM, OCHOBHBIM WJIM MPSIMBbIM,— 3TO BbIpaK€HUE CJIOBOM 00-
LIEro MOHATHS O MPEAMETE WIH SIBICHUM Yepe3 OJMH U3 Mpu3HakoB. Ha3bIBHOE 3HaueHUE CI0Ba Ha-
3bIBAET €MHUYHBIN MPEMET — JTUI0 UK Teorpaduyeckoe MoHsATHE. IMOIMOHATBHOE 3HAUYEHUE CJI0-
Ba BbIpa)KaeT AMOLMHU M OUIYLICHUs, BbI3BaHHbIE NpeAMeTaMu, (akTaMU U SBICHUSIMU peallbHOU
JIEHCTBUTEIILHOCTH, 0003HaYaeMbIMHU JaHHBIM CJIOBOM [3, ¢. 216].

[Tpu TexHMYeCcKOM IMepeBoJieé MOHMMAaHHUE CTYJEHTAMU WHOCTPAHHOTO TEKCTa OOBIYHO HE
MPEICTABISIET OCOOBIX TPYIHOCTEH, U TJIaBHOM NMPOOIEMOI SIBISIETCS aJIEKBaTHOE B 9CTETUYECKOM U
UJEHHOM OTHOLIEHUHU BOCCO3JaHUE OpUrMHajia. B To jxe BpemMsi HIOHMMaHUEe MHOCTPAHHOTO HAYYHO-
IO WU TEXHUYECKOTO TEKCTa CBSI3aHO OOBIUHO C 00Jiee WM MEHEee 3HAYMTENIbHBIMU TPYIHOCTSIMHU.
[Ipu 3TOM Ha MepBBIX ATaMax 3aTpyIHEHUs] 00yCIaBIUBAIOTCS B OCHOBHOM I'paMMaTHUYE€CKUMHU OCO-
OCHHOCTSIMU HMHOCTPAHHOTO si3bIKa. [lo3/1Hee, ¢ TOBBINICHUEM KBIM(UKAIMKM TPAMMATUYECKUE
TPYJIHOCTH MEPECTAIOT UTPATh CKOJIbKO-HUOY]Ib 3HAUUTENbHYIO POJIb, TOTJIA KaK TPYJIHOCTHU, CBs-
3aHHBIE ¢ HEOOXOJUMOCTBHIO CaMOCTOSATEIBHOTO OMpe/eNeHHs] 3HAYeHUI HEU3BECTHBIX TEPMUHOB,
ocTaroTcsl. Jloramarbcsi 0 3HAUEHUM HEM3BECTHOTIO TEXHUYECKOI0 TEPMHUHA MOYKHO JIaJIeKO HE BCe-
raa. YacTo CTyIeHThI BEIHYKACHBI MPUOEraTh K CIEIMaIbHOMY aHaIn3y KOHTEKCTa U TepMuHa [3].

B oTnuuume ot Xy10’KeCTBEHHOIO TEKCTA, KAK U MHOTHX JAPYTHX, B OCHOBE NEPEBOJIa HAYYHO-
TEXHUUYECKOTO TEKCTA JIEKUT TOYHOE U YETKOE U3JI0KEHUE MaTEpHUasa Mpy MOYTH MOJHOM OTCYTCT-
BUU BBIPA3UTENIBHBIX AJIEMEHTOB, KOTOPbIE MPUAAIOT Halllel OOBIIEHHON peYr AYMOIIMOHAIIbHYIO Ha-
CBILIEHHOCTb, TJIaBHBIMA YIIOP JIEJIAETCS HA JIOTMYECKOM, & HE HA 3MOLIMOHAIbHO-4YBCTBEHHOW CTO-
pone uznaraemoro. [loaToMy ocHOBHOE TpeOoBaHuUe, MPEABIBIIEMOE K TEPMHUHY, — OJTHO3HAYHOCTH
3HaueHus ciaoBa. Kak pa3 Taku B 3TOM U COCTOUT TPYAHOCTb MEPEBOJIa, TOTOMY UYTO AaKe B Mpeje-
JaX OJHOM CTEIMAIIBHOCTH HE BCE TEPMHUHBI YIOBIETBOPSIOT 3TOMY TPeOOBaHHUIO.
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Problems of Machine Translation

Machine translation systems nowadays play only a supportive role since they are able to deal
only with relatively simple syntactic and lexical structures. They are unable to understand multiple
meanings, majority of epithets, metaphors etc. That is why they cannot replace professional
translators yet. On the other hand, it cannot be displaced because it is free (not all of them are free,
but the most) and available for everyone at any time. The main advantage of machine translation
systems is that they let us deal with large amounts of information extremely quickly and cheap. In
this paper, we have considered the main problems of machine translation, both solved and unsolved.

Machine translation is the process of translating language by computer [1]. It is a process,
sometimes referred to as Natural Language Processing which uses a bilingual data set and other
language assets to build language and phrase models used to translate text. Using of computer in
order to translate texts was suggested as soon as it was invented. The Georgetown-IBM experiment,
presented in 1954, was the first demonstration of the machine translation to public [2]. Despite the
fact that the system had a vocabulary consisting of 250 words, could use 6 grammar rules and
translate only a few phrases, it drew attention of people to prospects of computational linguistics.

Since then machine translation industry has experienced up and downs and now it is very
popular all over the world. People use it when they face the need to understand general meaning of
a text, multilingual information in the Internet, quickly correspond with people in social networks.
As can be seen, it is mainly used when something must be translated quickly or in case you do not
need to understand the information completely.

Machine translation systems work more efficiently on technical and specialized texts, which
are edited afterwards. It is possible to simplify the task significantly by preliminary text editing.
There is a simple rule that helps to improve the quality of machine translation from English into
another language: no passive voice, gerunds and compound sentences. Each sentence should consist
of one thought.

There are two types of machine translation: Rule-Based Machine Translation and Statistical
machine translation.

Rule-Based Machine Translation (RBMT) is based on linguistic information about original
and target languages, consisting of grammar rules, lexicon, morphological, and syntactic
regularities of each language. Algorithm of the systems is simple: rules are applied to the target text,
which are put in correspondence with structure of the original and target languages. Initial stage of
work includes morphological, syntactic, semantic analysis of the text for creating an internal
representation of it. Translation is generated by using bilingual dictionaries and grammatical rules.
Advantages include syntactic and morphological accuracy, stability and predictability of the
outcome. Disadvantages are complexity and duration of development, necessity to maintain and
update the linguistic database [3].

Statistical machine translation is based on finding the most probable sentences with using a
bilingual corpus of texts. Computer does not operate linguistic algorithms, but calculates the
probability of a particular word or phrase. A word or sequence of words, which have the optimal
probability, are considered the most appropriate translation of the source text and substituted by a
computer in the resulting text. Advantages include Quick Setup, easily addition of new translation
directions; numerous grammatical errors, instability of translation are considered as disadvantages [4].

Nowadays the most popular systems of machine translation are: Google Translate, Toolkit,
Systran, PROMPT, Freetranslation, Translate, etc. Their algorithms of works are different.

It is obvious that machine translation is still imperfect and people face with a lot of problems
during the process of translation. There is inaccuracy, grammatical and lexical errors, but the main
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difficulty is that it is hard to formalize natural languages. Therefore, there are so many jokes about
low quality of content, translated by computer.

We considered the problem of corresponding the translator database of words to the source
text contents by translating the same phrase from English into Russian with some machine
translation systems and inverse translation as well:

The number of Russian banks declined from 1000 before 2008 to about 900 in 2012. Many of
these are so-called pocket banks, serving the needs of their owners rather than retail clients.

Using translate.google.com

Psan poccuiickux 6ankoB cokparuiock ¢ 1000 no 2008 roga 1o 900 B 2012 rony MHuorue u3
HHX TaK Ha3bIBaEMbIX KAPMaHHBIX OaHKOB, 0OCITYKMBAIOIIMX MTOTPEOHOCTH CBOMX BJIaJIEIbIIEB, a HE
PO3HUYHBIM KJIIMCHTAM.

A number of Russian banks decreased from 1000 to 2008 to 900 in 2012. Many of these so-
called pocket banks serving the needs of their owners, rather than retail customers.

Using www.translate.ru

Yucno poccuiickux 6ankoB yMeHbiuioch oT 1000 1o 2008 k mpudauzutensHo 900 B 2012.
MHorue U3 HUX — TaKk Ha3blBaeMble KapMaHHbIe OaHKH, yIOBJIETBOPSS MOTPEOHOCTH WX BIajelb-
1IeB, a HE MPOAAIOT B PO3HUILY KIMEHTOB.

The number of the Russian banks decreased from 1000 to 2008 to about 900 in 2012. Many of
them — so-called pocket banks, satisfying needs of their owners, but do not sell at retail clients.

This example indicates that existing machine translation systems cannot provide required
quality.

Using of machine translation depends on the information and the quality that is required.
Machine translation is becoming popular, which means that machine translation systems are
evolving and being improved. In spite of continuous improvement of machine translation systems,
they are still imperfect and do not guarantee the absolute accuracy of the translation, that is often
required.
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Translation problems in quality management professional literature

Nowadays the topic is on the front burner because majority of primary source information in
quality management sphere are originally in English. That is why interpretation in the Russian
language is necessary for a quality management professional.

The purpose of this article is review of primary source translation problems from the English
language. There were set the following tasks: studying and analysis different options of translation
information sources in English.

In the course of the work the following methods were used: review diverse dictionaries,
comparison and analysis of existent options of translation, selection of own alternative options of
translation.

One of the main translation problems is selecting correct words. Frequently it is connected
with multiple meaning of a word. However in many respects context helps in solution this complex
task. Context gives a possibility to reduce variative range of meaning. It is customary to understand
context as language environment wherein used one or another word. This language environment
appear in the course of using a word in speech [1]. But not always context can solve problem of
choice meaning of a word.

In many respects our life depends on activity of translator. Sure all foreign films, books,
articles from magazines are translated in Russian with a specific manner of translator. That is why
work of translator is very painstaking and detailed. Translator shouldn’t express own opinion over
translating. He should string along with the main idea of author, not distort it or make any change,
even if it seems appropriate.

In this article we examine some examples of complex situation which appear translating an
article or a book from English in sphere of quality management.

A famous book of James Womack and Daniel Jones «Lean thinking: Banish waste and create
wealth in your corporation» is a spectacular example of controversy about correct translation. The book
had a great significance in quality management philosophy and needed adaptation of text into Russian.
True assignation of title of a book in the Russian language became the first task for a translator.

Translators encounter translation’s problem at the beginning, in the title of a book. The title for
book has significant part. Before buying a book a reader pays attention to a headline. The book of James
Womack and Daniel was designed for specific group of readers namely chief — managers of enterprise
in different spheres of human life, any patterns of ownership and sizes and prorated specialties [2].

Problems of the translation are connected with term «lean». If you translate English word
«lean» via online translator the most common translation is «xymoi». Also you can retrace
following variative range: «TOIIWMW, XyJ0M, MOCTHBIM, CKyIHBIM». Translator Translate.Ru adds
word «MUHUMM3MPOBaHHBII»[3], online dictionary Multitran adds words such as «Oeansblii, 6e3 u3-
auiiecTB, pannoHanbHBIN»[4]. Unfortunately neither of the above listed adjectives don’t make
word-group with word «mpousBoactBo» which is typical for the Russian language. That is why
difficulties with faithful translation of this term was appeared.

If we know that book is addressed to a direct set of people, namely quality management
professionals, we can suppose: when the authors offer such term they want to say that there are no
extra in this new type of production. In fact among idioms connected with word «lean» is croco6-
HBIN K TpyIHOU 1 dpdexkTrBHOM padoTte («lean and mean»)[2].

Following translation options occur in national renditions: «momxapoe HpPOU3BOJICTBOY,
«CTpOMHOE TIPOM3BOJCTBO», «CHHXPOHHOE IPOU3BOJICTBO», «THOKOE TPOU3BOICTBO», «TOHKOE
MPOU3BOJICTBOY, «MAJI03aTPATHOE MMPOU3BOJICTBOY, «COBEPILIEHHOE MTPOU3BOACTBOY.
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The most accepted and received options are translations of next authors. Yuri Adler uses in
articles the following translation — «massiiee nMpous3BOJICTBO» Or «OEpPEeXKIUBOE MPOU3BOICTBOY.
Other author Vladimir Shper offers a variant «paunTtensHoe npousBoacTBo». Also for the last time
option of translation «PanuonansHoe MbllLIeHHE: U30aBbTECh OT MYCTHIX 3aTpaT U co3gaauTe 0o-
raTcTBO Ballei koMmnanuu» has become popular.

It is interesting but virtually all known variants have reasons and rights for existence. But
unfortunately there are no variants which cover all aspects of term. Nevertheless the most
successful and established adaptation is kept «b6epexiiBoe TPOU3BOACTBOY.

Quality management professionals work not only books and articles but with specification
documents too. Major source of such documents is standard in a quality management sphere which
is renewed every 7 years.

Nowadays analytical treatment of a new standard is on the front burner as its version would
be accepted in September 2015. Even now translators speak about difficult interpretation of this
standard in Russian. It connected with the following reason. Terms which compact go into one
word in English have no univocal translation in Russian language. So it can be considered in divers
meanings at once. Certainly, if you based on context and last version you can understand which one
term or meaning the question is. But now delicacy and truly understanding the quick of the matter
of translator cut a great figure.

We shall consider the term «context». Adaptive translation of this term is «opranuzannoHHas
cpena opranuzanum». The authors of the article [5] sure that it will be a lot of controversy about its
correct interpretation and concede that the most acceptable variant will be found. It should be
understand that term context is a community of internal and external aspects of organization activity
relating to its strategic aim and effecting its quality management system capability to achieve
intended objectives. Also term «context» is usable in following significations: «KOHTeKCT, cuTya-
LM, CBSI3b, OKPY’KEHUE, Cpeia, 00111as OCTaHOBKay» [6].

Based on the given instance you can understand that translation problems are connected
inherently with development of society, advent of a new source of information. With business
development new terms and designation appeared. They can’t become famous all over the world.
That is why when we translate articles or books we can face unknown word and we risk to interpret
it wrong in native language.
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Machine Translation as a Way To Make Life Easier

Introduction

Nowadays, people all around the world collaborate with each other more actively and closer
than ever before in social cultural, economical environmental and political spheres through different
means of communication. Moreover, ever-developing technologies push the boundaries between
cultures, and the only thing that significantly complicates the process of cultural rapprochement is
language. For most people it is hardly possible to acquire the knowledge of several foreign
languages while knowledge of two or three languages does not suffice now. Under such condition,
using the machine translation (MT) can be treated as a possible way out. In the Information Age
that is the Translation Age, new ways of talking and thinking about translation which take full
account of the dramatic changes in the digital sphere are urgently required [1].

MT is often taken skeptically for a number of disadvantages, such as lack of superior
exactness and Inferior translation quality of the texts with ambiguous words and sentences. It is
obviously that machine translation quality is imperfect and it may never be perfect in our lifetime;
but it is continuously improving. The purpose of this paper is to estimate the benefits of MT and
consider the question why MT is demanded regardless of apparent drawbacks.

Machine Translation and Its Advantages

Machine Translation (MT) is an automated system that analyzes text from Source Language
(SL) and Produces “equivalent” text in Target Language (TL), ideally without human intervention.
MT is an area of applied research that draws ideas and techniques from computer science, Artificial
Intelligence (Al), translation theory, and statistics. Every machine translation system requires
programs for translation and automated dictionaries and grammars to support translation [2].

Machine translation is a tool designed to speed up the rate that documents can be translated,
as well as bring down overall costs. It is surely successful in doing these tasks. For example, one of
the advantages is that the translation is done faster helping understanding the content of original
text. The most popular of the MT are SYSTRAN, Ball Software FB-Active Translator, Google
Translate, Similis, SDL Enterprise Translation Server.

Machine Translation can provide a quicker translation of large texts, thus saving company’s time
and capitals. For example companies in the international business fields often encounter cultural
differences and when dealing businesses oversea, legal documents may require translation and machine
translation can quickly translate the text without time delay or the hassle of hiring a translator [3].

Not only is machine translation time-saving but also cost-saving too. Due to the popularity of
the translation, lots of translation programs can be purchase off the shelf, making it affordable to
majority. Also hiring a professional translator may be expensive since they can charge by hours or
by each page of translated text. When often we just need the general idea of the text, therefore MT
can be effective in this area. This is suitable in the working environment, when employees want to
translate a memo or an email, to get the general concept of the message [3].

Although human translators are a reliable source for translating texts, often people who want
to translate a private email or a personal financial documents, the issue of confidentiality can arise.
Since it is hard for some to entrust their private information in a stranger, therefore, a machine
translator will be suitable in this sensitive area.

Often professional translator is limited to the number of languages he/she can specialized in,
but a machine translator can specialized in a variety of languages, as long as it is program into the
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machine; and often machine translation can be customize to suit the context of the field. Therefore,
companies who deal formal business documents with more than one culturally different country, a
machine translator would be helpful and save the company the hassle of hiring one professional
translator for each culturally different country.

However it is still important to keep in mind that although machine translators have the
potential to replace human translators; in order to reassure the quality of the translated text/speech,
it is required to use a combined effort of a machine and a human translator; this is known as a semi-
automatic translation process. However, with further investment in MT, there is the possibility of
human translators being replaced completely by artificial technologies, allowing the process to
operate on a fully automatic level [4].

Conclusion

Despite the fact that the MP system remains imperfect, and there are a number of obvious
problems, but the machine translation still maintains some advantages. Firstly, machine translation
is much faster than human translation. Secondly, machine translation uses a much larger quantity of
vocabulary than human translation. Although post-editing is still needed by translators, they need
only adjust some words or grammar according to the ready-made target texts from machine
translation. This will greatly improve the speed and efficiency of translators. As a result,
undoubtedly, human translation should be integrated with machine translation to correct
deficiencies.
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Specialized text: semantic difficulties of translation

The language of science is governed by the aim of the functional style of scientific prose,
which is to prove a hypothesis, to create new concepts, to disclose the internal laws of existence,
development, relations between different phenomena, etc. The language means used, therefore, tend
to be objective, precise, unemotional, and devoid of any individuality; there is a striving for the
most generalized form of expression.

The first and most noticeable feature of this style is the logical sequence of utterances with
clear indication of their interrelations and interdependence, that is why in no other functional style
there is such a developed and varied system of connectives as in scientific prose. The most
frequently words used in scientific text are functional words; conjunctions and prepositions.

Speaking about the translation work with scientific and technical texts, first of all we should
allocate the scientific and technical terminology in the lexical-semantic system of language, their
relationship, relevant and irrelevant features of the term, structural and semantic features, analysis
of lexical-semantic processes taking place in the scientific and technical terminology.

The terms bear the main semantic load, occupying main position among other general literary
and function words. Since scientific and technical texts are full of terms carrying the main burden,
we will discuss the issues of terminology in more detail.

First of all it is necessary to mention the sources of English scientific and technical
terminology. The core group is terms borrowed from foreign languages or artificially created by
scientists on the basis of mainly Latin and Greek, as far as science and technology developed and
new concepts appeared.

To the terminological lexis relate words or phrases that denote a particular notion of a special
area of scientific knowledge or practical activities. They narrowly convey the concepts, processes,
and the names of things inherent in any manufacturing industry. That is, the main specific features
of the scientific term are accuracy, conciseness and uniqueness. The terms are combined in certain
terminological system, expressing the concept of a particular branch of knowledge. In each
terminological system terms form the specific groups, which have a particular feature in common it
can be their belonging to a class of objects or to a class of processes, properties and etc. Each of
these groups is divided, in its turn, into a narrow terminology group.

It is usual to denote five words groups of general scientific lexis that cause difficulties in
translation of technical texts [1]:

1) general scientific words that are not in the English-Russian dictionary — the neologisms;

2) false friends of translator;

3) words of wide semantics;

4) rarely used words of a narrow semantics;

5) stylistically colored lexical means.

When translating scientific and technical texts it is necessary to comply the following main
conditions for achieving the adequacy of the translation of the English terms [2; 1]:

6) knowledge of the peculiarities of interaction of the term with the context, as well as the
major occurrences of various structural and semantic types of terms;

7) knowledge of the basic methods of terms translation, as well as a sufficient acquaintance
with Russian terminology in this field, allowing to find the Russian equivalent for the English term.

Ability to choose and use the most appropriate way to create a new match for the translation of the
term, which has no Russian equivalent or reflect the specific phenomenon that is not in our reality.

Mistranslation of lexical-semantic component leads either to distortion of the meaning of the
original text, or to violations of stylistic norms of technical text language.
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The translation of scientific-technical texts shall give an exact meaning of the source text, of
course some deviations can be made due to the peculiarities of target language or stylistic issue, but
it is very important to prevent the loss of meaningful information contained in the source text.
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Understanding English instructions for fabric dying procedures

Nowadays the Internet is a great source for those who are interested in handmade. Here you
can find a huge amount of master classes and videos that can help you to learn some new skills. For
example, clothes with ethnic motives are fashionable for the last half century (see, for example [8]),
but usually they are created at home by enthusiasts, who follow instructions written by other
enthusiasts. Unfortunately, many of them are written in English and there is no good analog to it in
Russian. So sometimes it could be a bit hard to understand technical English texts. Let’s view the
difficulties that can appear during reading, for example, tutorial texts about batik.

Batik is a common name for different methods and ways of painting on fabric. To make batik,
selected areas of the cloth are blocked out by hot wax or special resist, and the cloth is then dyed. The
parts covered in wax resist the dye and keep the original color. This process of waxing and dyeing can
be repeated to create more elaborate and colorful designs. After the final dyeing the wax is removed
and the cloth is ready for wearing. For example, the artist may use different tools for waxing and
dyeing, wax recipes with different resist values and work with silk, cotton, wool, leather, paper or
even wood and ceramics. The ever widening range of techniques available offers the artist the
opportunity to explore a unique process in a flexible and exciting way. There are several types of
batik: hot, cold, free painting, they differ only in the method of reservation of the fabric.

Now we are going to consider a cold batik method. Cold batik is the easiest silk dyeing
technique. The name “cold” means that the resist does not have to be heated before applying. There
are so many kinds of resists; they could be water based, solvent based, rubber based, resist in bottles
and resists in tubes. The difficulty is that in different directions for use you can see different names
of it: the composition of reserving in single-purpose texts and reserve in Russian ones and even
washable gel blue glue in American ones. There is more to it, if you use the bottled resist you
should look up additional instruments such as a paint brush or the narrow spout of an applicator
bottle. There are also many versions of the applicator. For example, a glass Tjanting Tool, that is
bought in Russia. In Russia it is called ‘Glass Tube for Batik’ in daily use. It is difficult to find it
available in USA, but there is a great alternative — Tjanting batik tool from Indonesia, carefully
handmade in a small village with all copper parts and teak wood handles. Furthermore, such
applicators have to be cleaned up after their using. You can make it with the help of special liquids
like white spirit that is similar to petrol, in Russian. Americans use mineral spirit instead of it. And
Europeans have their own alternate, it is Varsol. Their constitutions are similar. They all are
petroleum solvent, just concentration or purification is different. After resist application we have the
next process — dyeing. Masters use silk dyes or silk paints, it does not matter where do you live.
Silk paints are pigment-based products that color the surface of the fabric, but do not penetrate into
the fabric's fiber. These colors can be used on a wide variety of fabrics (including synthetics) and
are set with a dry iron. Silk dyes color fabric by forming a bond with the fibers in the fabric. These
are a wonderful choice if you do not want to diminish the natural luster of silk. Colors are light-fast
and washable. Thereto, there is a great variety of methods to make painting more interesting and
attractive. For example, blending different dyes, blending dye with water, dye splashing, splashing
water, using effect salt and many others. After all the silk should be ironed and have a special bath.
American artisans usually use detergents, when Russians fix dyes with a spoon of vinegar.

As to the hot batik, that is done by advanced users, here a hot wax is used instead of resist to
protect fabric from dyeing. In some English instructions you can see the word “gutta”, which is a
mix of rubber and paraffin, however it can’t be used alone because it becomes hard and cracks after
dyeing. In Russia you have to use artificial or natural beeswax or Vaseline as a substitute. Melt your
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premixed Batik Wax in the little melting pot, or for bigger projects, in a double boiler, electric wax
pot, or old electric frying pan. Such appliances are rare in Russia, so Russian users prefer to adapt
the process and do it with the help of steam bath. You can use the same instruments to cover silk
with wax as in the cold batik. In Indonesia, wax designs are repeatedly stamped onto the fabric with
intricate metal stamps made of copper called Tjaps or Caps. The process of dyeing is also similar.
But to remove the wax out you have to proceed by trial and error. English tutorials advise just to
boil the wax out while Russian ones say to iron it like sandwich with absorbent paper. There is
more to it, if you use gutta you should place it into freezer so that the gutta is completely hardened
and fragile then take it out and break the gutta off and remove the excess with iron.

So the main problem of translating of specialized texts is a plenty of specialized terms, like
resist, blue glue, Tjanting batik tool and many other that hardly could be literally translated from
English into Russian without replacement with an equivalent item. In addition, different measures
of measurements play a great role in translating. For example, silk is measured in yards or inches in
some tutorial. And if Russian people know inches because of Thumbelina, the word, yard, seemed
to be unbeknownst to many of them. Moreover, technical literature in English is different in that the
sentences in the text are really long, personal forms of the verb are often used in the passive voice,
inversion is used.

In conclusion, I would like to say that understanding technical literature requires a person to
be attentive. The most important thing is to have at least some understanding of the process. Such
knowledge will help you to not just to understand the text, but to understand the function of
different ingredients and possibly adapt the process for practical realities of your country.
Knowledge of necessary terms and grammar helps deal with text structure well but may be not
enough without knowledge of the process described.
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Engineering technical translation

Introduction: Nowadays, the problem of breaking down the language barrier in professional
fields has become a matter of priority for the engineers of the future. This problem is not an exceptional
one for these future engineers, who are well versed in the “safety in the technosphere” directive. It is
very important that they have a genuine understanding of the different linguistic aspects in technical
fields in order to translate from their mother tongue to a foreign language, and vice versa.

Therefore, the real issue in this topic will be the establishment of correct interlingual
terminology for technical terms; and a clear understanding of said terminology by experts in both
national and international standards.

The aim of this work is to review the problems with technical translation the students on the
“safety in the technosphere” course have suffered.

Methods. Despite the fact that no-one now considers there to be a lack of technical literature
in translation, domestic scientific and technical literature is suffering hard times. The reason behind
this is the low quality of this already sufficiently expensive service. It is important to note that
translation within technical fields has become a race to make money. As a result, the sheer volume
of translations has come to harm their quality. Further problems arise as a result of this.

Firstly, while there are a huge number of specialists in technical fields, there are far fewer
professional translators in these fields.

While one could call upon additional professional translators, therein lies the second problem:
in order to produce a sufficiently accurate translation, it is necessary to have some specialist
technical knowledge over and above any linguistic knowledge, so it becomes a question of
combining knowledge of the foreign language with technical knowledge itself.

To begin with, the authors provided as an example the well known word “crazing”. The most
widespread translation of this word would be ‘to go out of one’s mind’. But not many people know
that this word is widely used in technical fields, and not to refer to a mad scientist or engineer.
Rather, in this context it refers to the formation of cracks:

1. Thermal crazing is the formation of a mesh of thermal cracks;

2. Gas crazing is the formation of cracks by drying something with a gas flame.

The second example is “cloud-point”. The individual words here are common knowledge, but
when they are put together they form the expression “turbidity point”.

As a third example, the authors chose the name of the reference book necessary for the study
of “The Physical Chemistry of the Technosphere”. It is called “Quantities, Units and Symbols in
physical chemistry”. However, when translated word-for word into Russian the meanings of the
separate words can be ambiguous:

1) ‘Quantity’ could refer to an amount or measure, mathematical volume; size; or
magnitude;

2) ‘Unit’ could refer to a single thing or person; or a mechanical part or integrated assembly
of parts.

Of course, with the help of a dictionary one could simply choose the most suitable term with
which to translate something. However, someone unqualified in technical fields could choose the
completely wrong word. And any inaccuracies in translation are impermissible in this field, as even
an incorrect interpretation of the title of a handbook can lead to serious computation errors, which
can in turn lead to disruption of important projects, developments, etc.

But it can be the case that a necessary word is not to be found in any dictionary, in which case
it may become necessary to look through methodological textbooks, use electronic resources or
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consult experts in order to find an equivalent term. As a result, at times it becomes clear that
adequate Russian terminology in this field either doesn’t exist or is still in the process of being
thought up. In this case, any success depends on the knowledge, intellect and readings of whichever
expert that did the translation; as well as on their understanding of the communicative and
professional particularities of the spoken word and of problems with translation. This is because any
decision a translator takes will be based on his knowledge and skills, acquired during his studies.

To find the best solution to this problem, one must choose one’s terminology based on the
presence and usage of the word in the original language; as well as clarify to what extent the
terminological systems for technical fields are identical or share a similar system of understanding.

The approach taken towards a comparison between languages plays a pivotal role in the
achievement of inter-language conformity, the goal of which is the discovery of identifying and
differentiating markers in morphology, phonology, functionality and semantics of the language in
question; the study of the linguistic particularities and the shared common terminology; and an
establishment of the similarities and differences between the two language systems, based on a
comparison of terminology in both languages, in various forms and in different areas of the
languages.

In Tomsk Polytechnic University, the problem of decision-making is covered by the course
‘Foreign Languages in a Professional Environment’. The class is available for third year bachelor
students and above. In the class, future engineers fill up their personal vocabulary with the up-to-
date professional terminology.

Also in Tomsk Polytechnic University, joint courses are run — that is to say, seminars taken
along with foreign students with the language in question as a mother tongue. These seminars
provide an irreplaceable experience of professional relationships, and of expanding stored
vocabulary, all within the university. Thanks to this, upon completion of the course, the graduate
will have a deep knowledge of a foreign language, as well as an extensive vocabulary necessary for
unhindered communication in industrial fields.

Conclusion: Therefore, it is necessary for future engineers to have a continuous education
and development in their translation in technical fields, in order to factor into account all the
different meanings words can have. This is because new terms will arise at a later date due to future
industrial development.

Scientific Adviser: N.A. Kobzeva, Senior Language Instructor, TPU, Russia
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Scientific-technical text: translation problem

At present time there is a great necessity to emphasize scientific-technical translation not only
as a special kind of translation activity and special theory that investigates this kind of activity but
as to assign scientific-technical translation a status of independent applied science. The main task of
scientific-technical translation is a possibly clear and precise bringing of the information to the
reader. This can be achieved by logical interpretation of actual material without explicit
emotionality. The style of scientific-technical materials can be identified as formally logical.

To ensure valuable translation, it is necessary to an interpreter to present the following
requests:

1. The substantial acquaintance to a subject, which is treated in the original text.

2. Good enough knowledge of language of an artwork and its lexical and grammatical
features in comparison to the native language.

3. Knowledge of the bases' theory of translation, and also receptions of technical translation
and skill to use them.

4. Legible introducing about the character of scientific and technical functional style both in
language of the original, and in the native language.

5. Acquaintance to accepted conventional signs, abbreviations (cuttings), systems of
measures and weights, both in language of the original and in the native language.

Having conducted the analysis of grammatical features of English scientific and technical
texts we may draw the conclusion that nouns, adjectives and non-finite verb forms prevail in such
texts. Finite verb forms are not as widely used in the scientific and technical texts as in the
belletristic literature and if used, as a rule, they take passive form. It is explained by the fact that in
the scientific and technical literature the close attention of the author is directed to the specific facts
which are to be explained. Thus the personality of the author is not so essential. It is important for
the names of the objects and processes to take the first place and become the subject of the
sentence. Also it can be explained by the fact that it is not accepted in such texts to use the first
person singular, secondly, most verbs that denote actions, processes or reactions are transitive. The
main ways of rendering English passive constructions are the following: using the similar
construction in Ukrainian; using the help of the non-finite verb forms and changing active form of
the verb into passive form [2].

The usage of simple sentences with a predicate, consisting of a verb-copula and a nominal
part is also common in such texts.

It is important to keep the word order in sentences (subject, predicate, object, adverbial
modifier) and to translate them in proper way [1: 19].

But the greatest difficulties in translating such a literature are caused by rendering the
meanings of nonequivalent grammatical units. This literature is full of grammatical units and words
which have no direct form of expression or meaning in any other languages. In our case these
languages are English and Ukrainian.

But we should remember that non-equivalence does not lead to impossibility of translation: it
only means that there are no ready-made variants of translation and decision concerning the
translation of these language units must be taken by a translator.

As we know, the translation is possible because a language unit has the same meaning in the
source and target languages. In the case of nonequivalence the word has a meaning which is absent
from the target language and to deliver this meaning a translator must base his translation on the
meaning and notions, familiar to the recipient. A translator, however, can resort to a number of
translation procedures to compensate.
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On the basis of our study we may draw the following conclusion: lexical, syntactic and
grammatical peculiarities of the scientific and technical texts influence greatly the communicative
aspect of these materials. The appropriate rendering of the communicative aspect, in its turn, is
essential during the translation of the scientific and technical literature.
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0030p anekTpohn3Monornyeckux METoA0B OLIEHKU COCTOSIHUSA YenoBeka

B naHHOU cTaThe paccCMOTPEHO MOHITHE «IICUXO3MOLIMOHATIBHOE COCTOSIHUEY» U €r0 BIUSHUE
Ha 3JI0pPOBBE U JEATEIBHOCTb Ye0BEKa. PacCMOTpPEHBI METO/IbI OLIEHKH TICUX03MOLIMOHAIBHOTO CO-
cTosiHUA 4enoBeka. MccrnenoBanbl MeTo/bl, UcHonab3yemblie B Jabopatopun Ne 63 Muctutyra Ha-
paspyumatomiero Konrposst Tomckoro [HonurexHuueckoro YHuBepcurera. B cratbe akueHTHpYETCst
BHUMaHUE Ha MPUMEHEHUU YYBCTBUTEIHLHOIO HAHOCEHCOpa i 0ojiee TOUHON OLEHKU MCUX0IMO-
LMOHAJILHOTO COCTOSIHUS YEJIOBEKA.

310pOBbE SIBISIETCA OJJHUM U3 KIIOUYEBBIX (PAKTOPOB yesoBevyeckoro Onarononyuus. CeroaHs
U3BECTHO, YTO MHOTUE OO0JIE3HM BBI3BIBAIOTCS CTPECCOM. ODMOIMOHATIBHOE COCTOSIHME 4YeJIOBEKa
BJIMSIET HA €r0 37I0POBbE, TaK KaK SIMOIUU UMEIOT MPSIMYIO U 00paTHYIO CBSA3b CO BCEMU CHCTEMaMu
U OpraHaMy 4YeJiOBeKa. OMOLMOHAJBHBIM CTpecc SBISETCS OJHOM W3 BaXKHEUIIUX MEIUKO-
COLIMATILHBIX MPOOsieM. DMOLMOHANBHBIN CTpecc MPeACTaBIseT PealibHyl0 ONacHOCTh ISl KU3HU U
3I0pPOBbS JIFOJIEH, TAK KaK BO MHOTUX CIIy4asiX SIBJIA€TCS NPUYMHON BHE3AIHOW CEPIEYHON CMEPTH,
uHpapKTa MUOKap/a, TUIEPTOHUYECKUX KPU30B, HAPYILICHUH CepJeYHOT0 U MO3TOBOTO KPOBOOO-
paiieHus, o0pa3oBaHUs S3B B KeJyJOYHO-KUIIEUHOM TpakTe. B cBOlo ouepenp, cocTosiHUE 3MO-
IMOHATBLHOTO (POHA TaKKe CIIOCOOHO BIUSTH HA KU3HEEATEILHOCTh Opranusma [1].

[IcuxosMonMOHATBHOE COCTOSTHHE — ocolasi ¢GopMa TMCHUXUYECKOTO COCTOSIHMS 4eJOBeKa
¢ npeobiaaHueM SMOIMOHATBHOIO pearupoBaHusi. IMOLIMOHANIbHBIE TPOSIBICHUS B pearnpoBaHun
Ha JIeWCTBUTENBHOCTh HEOOXOAMMBI YEJIOBEKY, TaK KAaK OHU DEryJMpYIOT €ro CaMOuyBCTBUE
U QyHKIMOHAIbHOE cocTosiHue. JlepuuuT sMouui CHUXKAET aKTUBHOCThH LIEHTPAIbHON HEpBHOMU
CUCTEMBI U MOXET SIBUTbCS MPUYMHONW CHUKEHUSI paboTocnocoOHOCTH. Upe3smepHoe BIUSHUE IMO-
IUOTEHHBIX (AKTOPOB MOKET BBI3BATH COCTOSIHME HEPBHO-TIICHXMYECKOIO HAMpPSKEHUS W CPBHIB
BbICILIEH HEPBHOMW JeATeNbHOCTH. ONTUMaIbHOE dMOLMOHATIBHOE BO30YKJIEHUE — YCIOBHE TOTOB-
HOCTH K JCSITEIBHOCTU U €€ OJIarOnpUsiTHOMY TSI 37J0pPOBbSI OCYIIIECTBICHHIO [2].

B MHXeHepHO-NCUXO0JIOIMYECKUX U MEAUKO-OMOJOTMUECKUX UCCIIEeJOBaHUSAX, OCOOCHHO MpH
OLICHKE YPOBHS IMCHXO3MOLMOHAIBHON HANpPsHKEHHOCTH MALMEHTA, IIUPOKO NMPUMEHSIOTCS JJIEK-
TpOo(U3UOJOrHUECKUE TIOKa3aTeau yenoBeka. Ha naHHBIE MOMEHT CYyIIECTBYET MHOXECTBO METO-
JIOB, TO3BOJISIFOLIMX BBISBUTH M 3a(PUKCUPOBATH MEKTPOPU3UOIOrHUECKHUE MOKa3aTelld YeloBeKa.
[IpaBunBbHBIN BHIOOP METOJMKH, aJeKBATHOE MCIOJIb30BaHMUE €€ MoKa3aTelleH, SABISIOTCS yCIOBUsI-
MU, HEOOXOJUMBIMU JJIsl TIPOBEICHHUS YCIIEUIHOTO MCUXO(PHU3NO0IOTHYECKOro uccienoBanus. Jlan-
Has 00J1acTh UCCIIEIOBaHMsl 3HaUMMa KaK B MEJIMLIMHE, TaK U B NHXKECHEPUU.

Ha cerogusiminuii genb U3 Hanboliee AMATHOCTUYECKU 3HAYMMBIX 3JEKTPO(OU3MOIOTHUECKUX
METOZI0B MOXHO BBIJICJIUTh CIEAYIOIIME: HUCCIEA0BAaHUE 3JIEKTPOIHIe(aTorpaMmMbl, KOKHO-
raJbBaHUYECKON pPEaKLUH, TEMIIEPATYPbI, AIEKTPOOKYIOTPaMMBbI, JIEKTPOMUOTPAMMBI, IIIETHU3MO-
rpammsbl [3]. Taxoke, yacto ucnosbdyetcs annekrpokapaunorpadus (OKI). DTu MeToabl MO3BONAIOT
perucTpupoBaTh Takhe MapameTphl, Kak BO30YKIEHUE MBI, Y4YalleHHOe cepAleOueHue, OTTOK
KPOBM OT KOKHOM IOBEPXHOCTH YEJIOBEKA, aKTUBHOCTh I'OJJOBHOIO Mo3ra U T. 1. CoriacHo uccie-
JIOBaHUSIM, MPOBOJIMMBIM MICUXOJIOIMYECKUMHU CITY:KO0aMU, 3TU METObl O3BOJISIIOT PETUCTPUPOBATD
MU3MEHEHHNE SMOLMOHAIBHOTO COCTOSIHUS YEJIOBEKA.

DnekTpokapauorpadus — 3T0 METOJ PEerucTpaluy Pa3HOCTU MOTEHIMAIOB 3JEKTPUYECKOTO
NOJIsl cep/ilia, BO3ZHUKAIOLIETOo MpH ero padore. Perucrpauust mpon3BOUTCS MPU MOMOIIU 3JIEKTPO-
kapauorpada. [IpuGop cocTouT U3 ycuauTens, U3MepUTeNls HallpsHKEHUs, CUCTEMBI IUTAHUS, 3al1-
CBIBAIOLIETO YCTPOUCTBA, IIEKTPOJOB U MPOBOJOB, COSUHSIOIUX O0BEKT UCCIEI0OBAHMUS C arnmapa-
TOM. 3anuchiBaeMasi KpuBas Ha3bIBaeTCs 3JeKTpoKapauorpammoil. Perucrpanuio pasHoOCTH
NOTEHLMAJIOB JIEKTPUUYECKOTO MOJISl CEPALA € IBYX TOUYEK MOBEPXHOCTHU MALMEHTA HA3bIBAIOT OTBE-
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nenvem. Yame Bcero DKI' 3anucbiBaloT B ABEHAALATH OTBEACHUAX, TPEX — JABYXIOJIIOCHBIX (TpU
CTaHJAPTHBIX OTBEJIEHHs) U AEBATH — OJHOMOIOCHBIX (TP OJHOMOIIOCHBIX YCUJICHHBIX OTBEACHUS
OT KOHEUHOCTEH U 6 OJHOMOIOCHBIX TPY/IHBIX OTBEJICHUN), puc. 1.

Puc. 1. Pacnonoocenue 21ekmpo0os npu pecucmpayuu 2pyoHuIx omeeoeHull,
20e 1 — npaeoii epyOuntoil, 2 — neeoii 2pyOUHHOI, 3 — 1e80U OKON0SPYOUHHOU, 4 — 1e601l CPEOHEKNIOYUYHO,
5 — nesotl nepeoneil noomviuteuHol, 6 — 1eeoll cpedHell NOOMbIUEUHOU

Ha DOKI' orpakaercss ycpelHeHUE BCEX BEKTOPOB MOTEHLMAIOB ACHCTBUS, BO3ZHUKAIOIIUX B
oIpeieIeHHbIi MOMEHT paboThl cepaua. [lpu 3a6oneBaHusAX cepaua B OAHOM WM HECKOJIBKUX OT-
BEJICHUSAX MOTYT OOHapy»KMBaThCs OTKJIOHEHHsI OT HopMmaibHOM (Gopmbl DKI', yTo cyriecTBeHHO
IIOMOTI'aeT IIPY NMOCTAHOBKE JUArHO3a.

DnektposHuedanorpadus — 3T0 METOJl UCCIEOBaHUS TOJIOBHOTO MO3Ta C MOMOILBIO PErUcT-
palyy pa3HOCTHU JJIEKTPUYECKUX NOTEHIMAIOB, BOZHUKAIOUIUX B MPOLIECCE €r0 KUZHEAEATEIBHOCTH.
O0T" XxapakTepu3yeT OINpENIETIEHHbIE COCTOSIHAE YEJIOBEKA — CIIOKOMCTBUE, HAINpPsHKEHUE, BO30YkKIe-
HME, TaK KaK pa3JIM4Hble YaCTHU MO3ra pearupyroT Ha Pa3IMyHble SMOLMOHAIBHbIE COCTOSTHUA [4].

[To yacToTe M MO aMIUIUTY IHBIM XapaKTEPUCTUKAM BBIIESAIOT Clleytomue putMbl D01

1) anwda-puT™m: ocHOBHOU puTM DI, mpeobaaaaroniuii B COCTOSHUM MOKOS,

2) OeTa-pUTM MOSIBJISETCS MPU PelIeHUH 3a/1a4, a TAKKe MPU POTOCTUMYJIISILIMUA U POHOCTH-
MYJISILIAN;

3) raMMa-puTM MOSIBISETCS MPH YPE3MEPHOM 3MOLIMOHATLHOM BO30YKICHUH;

4) Tera-puTM HaOJIOIAETCS MPU 3aCHITTAHNH,

5) JenbTa-puUTM PEruCTPUPYETCs MPH INTyOOKOM CHE WM MPU HapKo3e.

KoxHo-ranpBannveckas peakuus. YyBCTBUTEIBHENIIMM WHIUKATOPOM SMOLIMOHAIBHOIO CO-
CTOSIHMS YeJIOBEKa SIBISIETCS KOKHO-ranbBaHuueckas peakuus (KI'P), ona onpenensercs no uzme-
HEHUAM OMO3JIEKTPUUECKUX MapaMeTpoOB KOXKHM PYK — Pa3HOCTU MOTEHLUAIOB U umnenaHca. OHa
o0ycioBieHa Koje0aHUsAMU MPECEKPETOPHOM aKTHBHOCTU MOTOBBIX JKe€Je3, YNpaBsieMOH IeH-
TpaJIbHOW HEPBHOM CUCTEMBI. Y CTaHOBIIEHO, 4TO Ha KI'P nmpermyIecTBEeHHO OKa3bIBalOT BIIMSHHE
(akTOpbsl SMOLMOHANIBHO — NcUXUdyeckoi akTUBHOCTH. [lockonbky ammiutyaa KI'P 3aBucut ot
TPYZHOCTH 33J1a4¥ U YCIIOBUI OKPYIKAIOLIEW Cpelibl, OHA UCIIOJIB3YETCS AJI1 OLEHKU 3MOLIMOHAIb-
HOW HanpsbkeHHocTH yenoBeka. Curnan KI'P n3mepsiercs npu HanoKeHUU 3JEKTPOAOB Ha Majblibl
UCIIBITYEMOI'0, KaK MpaBUJIO, Ha yKa3aTeabHbId U Oe3bIMsiHHBIN nanblpl. VI.P. TapxaHoB Obl1 nep-
BbIM, KTO OOpaTWJI BHUMaHUE Ha MOTEHLUANbI KOKH, OH OBbLJI NEPBbIM OTKPBIBAET U3MEHEHHUE IIEK-
TPUYECKHX SIBICHUH B KOXKE YeJIOBEKa MPHU pa3IpakeHUH OPraHOB YYBCTB M Pa3IMUYHBIX (hopmax
NICUXUYECKOM 1EeATENBHOCTH.

Dnektpomuorpadust (OMI') — meTon uccienoBaHusi OUOAIEKTPUUECKUX MOTEHIIMAIOB, BO3-
HUKAIOIIMX B CKEJIETHBIX MBIIIAX YeJOBEeKa U JKUBOTHBIX NMPHU BO30Y>KJAEHUM MBILIEUYHBIX BOJOKOH;
perucrpanus MMEeKTPUIECKO akTUBHOCTH MbllL. Peructpauus SMI' no3BosisieT BbISIBUTH HaMepe-
HUE HaYaTh JIBUJKEHUE 32 HECKOJIBKO CEKYHJI 10 €ro peajnpHoro Havana. [lomumo 3toro, MmuorpamMma
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BBICTYINNACT KaK HMHAWKATOP MBIMICYHOI'O HAIPSAXKCHUA. HaanMep, Koraga 4YC€JIOBCK HCIBIThHIBACT
CHJIbHBIE DMOIIMU — OH HANpPsSDKEH, KOTAa OH CIIOKOEH MIJIM YCTall — €r0 MBIIIIBI pacciadieHbI.

Dnexrpookynorpadust (DOI') — rpaduueckas 3amuch pa3HOCTH MOTEHIIMATIOB, BO3HUKAIOIIEH
NpY M3MEHEHUH JIBWKEHUs Ti1aza. Y YeloBeKa MepeIHHid MOJI0C Tia3a 3JIeKTPUYECKU MOJT0KUTE-
JIeH, a 3aJHUI OTpUIATEJIeH, M03TOMY CYIIECTBYET Pa3HOCTh MOTEHIMAIOB MEXAY THOM TIJiaza U
POroBHIIEH, KOTOPYIO MOXKHO M3MepuTh. [Ipn moBopoTe ri1a3a mosnokeHue MoI0CcoB MEHSIETCs, BO3-
HUKAaIOLIas [PU 3TOM pa3HOCTb MMOTEHIUAIOB XapaKTepU3yeT HallpaBiIeHUe, aMIUIUTYAy U CKOPOCTh
JBMDKESHUS TI1a3a.

[ToBbllIeHKe pa3peniaromield crocoOHOCTH CPEJCTB IS OLIEHKH MCUX0AMOLMOHAIBHOTO CO-
CTOSTHUSI YeJIOBEKa sIBISIeTCS aKTyalbHOW 3anaveil. B ToMCKOM MOIMTEXHUYECKOM YHHUBEPCUTETE,
WNHetutyT Hepaspylaromero KoHTpotisi, jdabopatopusi Ne 63, paspabaTbiBaloTCsl MEAMLIMHCKHE
HaHOCEeHCOpHI. PazpabaTeiBaeMble HAHOCEHCOPHI MO3BOJISIOT CO3/IaTh HA UX OCHOBE BBICOKOUYBCT-
BUTCIIbHBIC U BBICOKOHOMCXOYCTOﬁqHBBIG HpI/I60pBI, KOTOPLIC Oal0T BO3MOXXHOCTb OLICHUTL IICH-
X0AMOIMOHAIEHOE COCTOSIHUE YelOBEeKa ¢ MCIIOJb30BaHMEM METOJIOB, PACCMOTPEHHBIX B JaHHOM
cTaThe.

[To pe3ynbraTam pabOTBl MOXKHO CIENaTh BBIBOJABI, YTO M3MEHEHHE TICHXO03MOIMOHAIBHOTO
COCTOAAHUS HAXOAUTCS B HpSIMOfI B3anMOCBA3HU C (bI/ISI/II-IGCKI/IM COCTOsIHHEM 4YCJIOBCKa, U OILICHKa
TICHX03MOIIMOHAIEHOTO COCTOSIHUS SIBIISIETCSl B HACTOSIIIIEE BPEMsI aKTyallbHOM 3aadeid.
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Teopusi AeNCTBUA YNbTPa3BYKOBOro KOHTPONSA

KoMmo3utHbIil MaTepuan — 3TO UCKYCCTBEHHO CO3JIaHHbI HEOJHOPOHBIN CIUIOLIHON MaTepu-
aJl, COCTOSIILIUM U3 IBYX WJIM O0Jiee KOMIIOHEHTOB, Pa3IMUHBIX MO (GU3MYECKUM U XMMUYECKUM CBOMi-
CTBaM, KOTOpPbIE OCTAIOTCS pa3/ieIbHbIMU Ha MAKPOCKOITMYECKOM YPOBHE B (DMHHUILIHON CTPYKTYpE.

Komno3uTHble MaTepualibl 3aBOEBAJIM CBOKO MOMYJSIPHOCTb, HECMOTpPSI HA BBICOKYIO CTOU-
MOCTb, B OTPacCIIsX, I/leé MEXaHWYECKHE CBOMCTBA JOJIKHBI COUETAThCs C HU3KUM BECOM M BO3MOXK-
HOCTBIO BBIJIEP/KMBATh BbICOKME Harpy3ku. Hanbosnee yacto ynoMuHaroTCs aBUAKOCMUYECKHUE KOM-
IOHEHTBI (XBOCTBI, KpbUIbs, (ro3essk, Mpomneiepsl), KOprnyca W Becla CyJAeH, Ky3oBa
aBTOMOOWJICH, BeJOCHIIE[HbIe paMbl, yauiuina. Kpeuiess u  ¢rozenspk HoBoro bownra 787
Dreamliner 6osiee yueM Ha 50 % BBINOJHEHBI U3 KOMIO3UTHBIX MarepuaioB. Takum obpazom, [uis
0€30MMaCHOCTH KU3HHU, HY’)KHO KOHTPOJIMPOBATh HACTOSIIIEE MOJI0KEHNE KOMIIO3UTHBIX MaTEPUAIIOB.

]
& Hzu. npe. é-l Hzu, npe.
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s 2 s HEs o, o e | PN AR
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HERNIHMBIH

Hop. nmnyiase

Puc. 1. IIpunyun deiicmeust y1ompazeyko8020 KOHMPOIs

TeHeBoil — UcMoNb3yIOTCs 1Ba MpeoOpa3oBaTeis, KOTOpble HAaXOASTCs MO JIBE CTOPOHBI OT MC-
cJeIyeMol JeTaly Ha OJHOM aKycTHYecKoW ocu. B maHHOM ciiydae ofauH M3 mpeoOpas3oBaTeneit
reHepupyer kojeOaHus (MepenaTyrk), a BTOpoil mpuHuMaeT ux (npuémHuuk). [lpu TeHeBoM MeTone
KOHTPOJI O HaJduuuu JedeKTa CyAsT M0 YMEHBIICHUI0 aMIUTUTY/ bl YJIbTPa3BYyK-KoJeOaHUi, Mpo-
HIeIIINX OT W3NydyaTensl K mpueMHUKy. Uem Oombie pazMep nedekTa, TeM MEHbIIE aMIUIUTY1a
MPOILIEIIIEero CUrHaia.
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Puc. 2. Coomnowenue mesicoy kodghgpuyuenmom 3amyxanus yiempaszeyka u 4acmomoti
6 KOMNO3UMHBIX MAMEPUANAX —HA 0CHOGe mehoHa (a) u Ha ocrose noaukapbonama (0)
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BunHo, uto yem Oouibllie YacTOTa yJbTpa3ByKa, TEM OOJIbIIE 3aTyXaHWE B KOMIIO3UTHBIX Ma-
tepuanax. Betbupaem 1 MI' n1s Hamero KOHTpouisi, Toraa Ko3(p@QUIMEHT 3aTyXaHusl yJIbTpa3By-
ka— 97.6-97.9 Ho/m u 49.1-49.4 Ho/m (puc. 2.). 3naem, uto 1 1b=1In10/20 Hn. BriGupaem maxk-
cuMmanbHbIl ko3 duument 3anpixanus 97.9 Hn/m, 1.e. 8.5 ab/cm. Iloayuum makcumanbHOE
3aryxanue 8.5 n1b/cm x 40 mm =34 nb.

B nanHoM aedekrockore Heoib3yeTcs TEHEBOM METO yJIbTPa3ByKOBOIO KOHTpOJIsl. BeiOu-
paeM mukpokoHTposuiep — STM32F4, notroMmy 4To OH MOXKET paboTaTh Ha BHICOKOM 4acToTe, KOTO-
past HaM HykHO. biiok-cxema nokasas Ha puc. 3.

MpHeMHHK mu
i |
I D
60T ! i
NepeJaTdHK I || AITIT f~ IIOIX i

STM32F4

Puc. 3. Bnok-cxema ynompazeyko6020 KOHmMpPOA

CHavasia MUKpOKOHTpOJIIEp nepenaeT curuaji. CUrHa J0CTUraeT nepeJaTuuK, U epelaTuuk
HauMHAEeT U31y4aTh yJibTpa3ByK. [Ipuémuuk nomyuaet curnan u nocie ycuiurens AL npeobpa-
3yeT aMIUIMTYAy 9TOr0 CUTHajla Ha TOYHYIO IUQPY U cpa3y nepenaeT e€ Ha MHAUKATop. BriOupaem
curHan 1 MI'n gys Hamero KoHTpoJisg. UToOBl HOpMaJIbHO TIOKa3aJld pe3yibTaT Ha WHIWKATOPE,
ALII padotaer Ha yactote 8§ MI'11 B pesxxrime — AL ¢ mOMOIIBIO IPSIMOTO JOCTYyTA K MAMSTH.

12V

U R2
VT1 )

PAO -

Puc. 4. Bnok nepeoamuyuxa

Nk

= MVTII-1
R1

bnok nepenatunka npeacrasieH Ha puc. 4. [IpencraBineHHbli 610K BBINOIHEH MO CXEME YCH-
JAUTENS ¢ O0LUM AMUTTEPOM, pabOTAIOUIET0 B KIIIOUEBOM pexkume. Tok Ha BbIBOAAX MUKPOMPOIIEC-
Copa He JOJDKEH MPEBBIIIATh MAKCUMAIIbHO Pa3pellieHHbId TOK BeIUYrHOU B 20 MA.
Boui6upaem VT1 KT603A.
E"iLkl}i-_ T B-LEE _

Toraa no 3akoH OMA: R1 = ; = ma = 175 0m, 1. e. R1 > 175 Om. U3 crpaBou-
EED: il

HukoB  [E-24], wmb1  BbiOupaem R1=180 Owm. Momuocts QUOTE  QUOTE
F1=U"/R=35/180 = 0068 BT Tox wuepes R2: [L=QUOTE PBumin*leex =10%3.5/180

5, 11E
A=0.194 A. QUOTE Torga R2 = ]—: = T = 2L¥ Ox U3 cipaBounnkos [E-24] BeiGupaem R2
ol
QUOTE=620m,P2= £ =2 = 2328¢

203



Tabnuua 1
Hapamempor KT603A4

Hanmen. |Tun Ugo(n), B |Iimax(n), MA P.max(t), Bt h,1, fp, MI'm Usen, B
KT603A  |n-p-n 30 300 (600) 0.5 10-80 200 1.5

Boi6upaem R1: C2 — 23 —0.125 — 180 Om EMBED Microsoft Equation 3.0 = 5 %, R2: P1 —
2P — 3 — 62 Om EMBED Microsoft Equation 3.0 = 5 %.

R4
L}
DD1
L te
' Ui
*—20

Puc. 5. brnok npuémnuxa

Bri6upaem ycunurens DD1 KP1407Y 1.

Tabnumna 2
Hapamempor KP1407Y/[1
Hanmen. U, B I,, MA Ku, n1b Ck, n® fp, MI'm
KP1407Y 1 5 8 100 2.2-15 6

Hnst koapdurmenta yeunenus 40—100, Beioupaem R3 10 kOm, R4 100 kOm. s R3 moxHO
BBIOpaTh  OJHOKaHaNbHBIM  wudpoBoii  moteHumomerp AD8400 10 kOm. QUOTE

= =
P4=2"= 2 _—0.25uBr
Bri6upaem R4: C2 — 23 — 0.062 — 100 kOm EMBED Microsoft Equation 3.0 = 5%
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1. Kimoes B.B. [Ipubops! 11 Hepa3pyluaromero KOHTpouis MarepuainoB U uzaenuid. Crpa-
BouHUK. KH.2. M.: Mammnoctpoenue, 1986, 351 c.
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Lean production as the road to success of modern industry

This article describes the necessity of applying the lean production concept by organizations
that want to «stay afloat» in an ever-changing competitive environment. Author has examined the
specificity of the concept for Russian enterprises and possible risks.

Keywords: lean production, concept, quality, workforce productivity.

Factories are like living organisms which are in continuous interaction with the environment.

In the business world, customer needs are constantly changing. Some of the technologies are
giving way to another technology, there are more and more new products. At all accounts,
companies tend to produce more sophisticated products at a lower price. In this case, competition is
increasing every year.

These trends are forcing factories to look for ways to survive. In order to adapt to changing
business conditions, it is necessary to discard outdated traditions and learn modern techniques
relevant to the new needs.

Applying the lean production concept is the starting point for changes aimed at improving and
ensuring the prosperity of any company. The staff will keep their jobs if the organization is resistant
to external changes [1].

Lean Production — is a concept of enterprise management, based on a constant quest to
eliminate all kinds of losses. It is supposed involvement in the process of optimization each
employee and maximum customer orientation. The main goals are, firstly, the minimization of labor
contribution and timing of new product development, secondly, guarantee of delivery product to the
customer.

In the implementation projects of lean manufacturing in Russia, we can talk about the
unwillingness to pay attention to the development of ideas and people. But for the sustainable
development of production systems, we should give only 20 percent of the effort, and 80 percent on
the transformation in the minds and feelings of employees [2].

The aim of the research is to reflect the specifics of the implementation of the lean production
concept at Russian enterprises, and estimate the possible risks.

Available Internet sources don’t provide the ability to fully assess the state of the production
systems in Russia, because it has no official statistics on the managerial innovations. Recent large
researches for identifying the prevalence of the lean production concept in Russia have carried out
only in 2008 by the Institute for Complex Strategic Studies. This Institute is one of the leading
Russian research centers in the field of economic policy. A survey have conducted among
767 domestic enterprises, most of which relate to the manufacturing industries. Two-thirds of
respondents are the enterprises with number of employees about 1002000 people. The majority of
respondents (70 percent) are senior management. The results of the survey are shown in fig. 1.

According to the results of this diagram it can be concluded that:

e 26 % — the number of enterprises using lean methods,

e 53 % — the number of companies, which don't make an effort to improve the organization
of manufacturing,

e 21 % — companies that use other methods to improve the organization of manufacturing.

In 2008, the most popular tools of lean production were «5S» (51 % of enterprises), flow
management (TFM) — 36 %, kanban — 23 %.

Nowadays, interest for using of the lean production concept is growing by enterprises that in
the branch of engineering industry, defense industry, iron industry. It is caused that this companies
are represented in the global market of medium and large businesses. Lean production concept is
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well developed in Russia in the Republic of Tatarstan, Irkutsk region and the Central Federal
District. The most popular tools of lean production are:

e Value stream mapping,

e 35S,

° Pull.

Condition of production systems in 2008

H53%
H26%

21%

Fig. 1. Condition of production systems in 2008

Top managers of enterprises, which adopt lean production concept, should remember about
the peculiarities of Russian mentality and estimate the possible risks of using the concept.

The main feature of the Russian mentality is «Russian maybe». It means that in an
unpredictable developments man hopes for a favorable outcome without considering the risks of
adverse outcome.

The head of organization must protect their workers and consumers from the consequences of
«Russian maybe». To do this, you must estimate in advance the risks that worker loses sight of, and
prevent them using various techniques:

e Analysis of critical failure mode and effects (FMEA),

e Evaluation of the risks existing in the work area,

e OHSAS 18000 series of standards.

After this analyze, risks should be eliminated or visualized. An excellent method to eliminate
the risk is «poka-yokay. It is a structural change in equipment or processes that do not allow the
employee to perform the operation is not the way it is written in the instructions.

All concepts of modern management mean the same, but differ in their emphasis,
terminology, and the degree of orientation on the various aspects of management. In this regard, it
is clear that the concept of lean production is focused on the fight against the loss of all kinds. It is
very important to understand that «the devil is in the detailsy.

Do not think that lean production has only advantages and no disadvantages. Of course, it can't be.
A number of special researches showed the following. Lean production makes such high demands on
the labor intensity of the people so a number of absenteeism due to temporary disability is growing.

Anyone unfamiliar path initially fright. But if you have a clear plan that you will achieve the
goal, you are unlikely to get lost.
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Current stabilizer of charging capacitive storage

For modern energy, intensive forms of development, nominating increased demands on quality
indicators of power plants, are important. In this regard, the energy storage role increases, providing
the solution of many problems of accumulation, storage, energy conversion, implementation of
optimal operating conditions of equipment, consumers with non-default settings, etc.

In general under energy storage we mean a device that allows accumulating energy of any
charge type during the period, and then transmitting a substantial portion of energy to the load
during the discharge period.

The times of charge and discharge can vary greatly. Accordingly, there are several uses of storage.

Firstly, their main role may be reduced to the accumulation of excess energy when
disconnecting a large part of consumers and the subsequent use of the stored energy during intense
energy. At the same time, charge and discharge time is approximately equal.

Secondly, the primary purpose of energy storage devices is conversion of various types of energy

Thirdly, the energy storage devices, in the corresponding modes, provide the necessary
parameters of transformation of a certain energy type.

If, for instance, in any type of storage the discharge time is much less than the charge time of
the discharge time, therefore the storage power is many times larger than the power consumed by
charging them with a primary source of energy, i.e. the storage device serves as the power
transformer. Capacitive storage device can make current many times greater than when it is
charging, and the inductive storage due to EMF when circuit commutation the voltage can be
obtained much higher than the supply voltage.

In describing the capacitive storage devices using, as a rule, standard capacitors, the focus has
shifted to the problem of optimal capacitor charging modes and rational matching characteristics of
the systems elements with savings in dynamic modes. [1]

Block diagram of a switch-mode current stabilizer is shown on fig. 1. The first block of the
power supply is called the rectifier and filter section. The second block in the diagram shows the
symbols of a MOSFET and bipolar transistor. This section is called the high-frequency switching
section and it uses either MOSFETs or bipolar transistors to convert the DC voltage to a high-
frequency AC square wave. The incoming AC voltage is rectified to DC and then the high-
frequency switching section changes it back to AC.
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Fig. 1. Block diagram of a switch-mode power supply (SMPS)
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The next section of the SMPS is the power transformer section. The power transformer isolates
the circuits and steps up or steps down the voltage to the level required by the DC voltage. The output
of the transformer is sent to a second rectifier section. The output rectification section is different from
the input rectifier. The frequency of the voltage in the second section will be very high.

The final section of the SMPS is the control and feedback block, which contains circuitry that
provides pulse-width modulated output signal. The pulse-width modulation provides a duty cycle
that can vary pulse by pulse to provide an accurate dc output voltage. [3]

Summarizing the results of the analysis, we can conclude that chargers, based on inverter with
an output transformer, have the best performance parameters under the research. Restrictions on
weight and dimensions chargers force developers to use semiconductor converters as part of
chargers, which reduce the dimensions and weight and increase efficiency.

The study of the work in this area proves that the use of high frequency converters can reduce
the dimensions and weight of the charger and also control the charging process precisely.
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Main Characterisics of Brain-Computer Interface

Brain — Computer interface (thereafter BCI) started with the development of
electroencephalography (EEG). In 1924 Hans Berger’s recorded an EEG signals from a human
brain for the first time. By analyzing that signals Berger was able to identify activity in the
brain, such as the alpha wave, also known as Berger's wave. The first recording device used by
Berger was elementary, which was in the early stages of development, and was required to
insert silver wires under the scalp of the patient. Sure it was not the best way for recording. In
later stages, those were replaced by silver foils that were attached to the patients head by rubber
bandages later on

Berger connected these sensors to a Lippmann capillary electrometer, with disappointing
results. More sophisticated measuring devices such as the Siemens double-coil recording
galvanometer, which displayed electric voltages as small as one ten thousandth of a volt, led to
success. Berger analyzed the interrelation of alternations in his EEG wave diagrams with brain
diseases. EEGs permitted completely new possibilities for the research of human brain activities.

At the moment we have 2 main types of BCI’s. It’s invasive BCI and non-invasive BCI.

Invasive Brain Computer Interface devices are those implanted directly into the brain and
have the highest quality signals. These devices are used to provide functionality to paralyzed
people. Invasive BClIs are also used to restore vision by connecting the brain with external cameras
and to restore the use of limbs by using brain controlled robotic arms and legs.

Partially invasive BCI devices are implanted inside the skull but rest outside the brain rather
than within the grey matter. Signal strength using this type of BCI is bit weaker when it compares to
Invasive BCI. They produce better resolution signals than non-invasive BCls. Partially invasive
BClIs have less risk of scar tissue formation when compared to Invasive BCI.

Non invasive brain computer interface has the least signal clarity when it comes to
communicating with the brain (skull distorts signal) but it is considered to be very safest when
compared to other types. This type of device has been found to be successful in giving a patient the
ability to move muscle implants and restore partial movement.

BCI is one of the exiting areas of research. This device has been developed to control the
thoughts of the different users. Some of the applications of this technology may seem interesting
such as the ability to control a video game by thought. If you think a remote control is convenient,
channels could be controlled by our mind.

BCI is one of the exiting areas of research. This device has been developed to control the
thoughts of the different users. Some of the applications of this technology may seem interesting
such as the ability to control a video game by thought. If you think a remote control is convenient,
channels could be controlled by our mind. The use of EEG signals as a vector of communication
between man and machines represents one of the current challenges in signal theory research. The
principal element of such a communication system is known as “Brain Computer Interface”. BCI is
the interpretation of the EEG signals related to the characteristic parameters of brain electrical
activity. This is the new emerging area which is mainly for the patients in the treatment bed (those
have lost their speech due to accident or with any reason). Over the past few years, numerous proof-
of-concept experiments have shown that people unable to move can use simple EEG-based BCI
systems for point-and-click, robot control, and even spelling at rates as fast as 20 words per minute.
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Application of alternate current for the welding
of magnetized details for special directs

Introduction. Manual metal arc (MMA) welding by direct current (DC) with basic coated
electrodes is a common method to produce permanent joints for pipelines repair [1-2]. To provide a
spatial and physical stability of the arc discharge, it is necessary to create conditions for eliminating
magnetic blow. This elimination is the most difficult to provide in the case of residual
magnetization of workpieces, which is caused by application of magnetic methods of inspection.
The solution of this problem, as a rule, is carried out with the help of preliminary demagnetization
of the workpieces. This approach involves the use of special equipment, the operation of which is
characterized by a long process of preparation for work and low labor productivity and requires a
highly skilled service personnel.

To eliminate these disadvantages an innovative solution to the problem of arc welding of
magnetized workpieces was proposed. The solution is in using a square wave alternate current
(AC), which polarity is changed at the moment of critical deflection of the arc from the axis of the
coated electrode (Patent RU2245231). Such an algorithm of the welding current polarity switching
helps to avoid arc extinction, to stabilize its spatial position and to ensure welding when the value of
magnetic induction in the welding zone is up to 0.1 Tesla. To implement the solution, the IST-201
semiconductor inverter was designed. This inverter is to be included into a load circuit of a welding
rectifier or a generator with constant current characteristic.

Research purpose is to confirm the suitability of square wave AC in arc welding with coated
electrodes of magnetized pipelines. It is necessary to determine the influence of the current type and
magnetic flux density in the welding area on the properties of welded joints.

Experimental procedure. Pipes made of 17GSU steel grade were used as samples, which
mechanical properties were presented in Table 1. Tube diameter was 1067 mm, wall thickness —
14 mm. Edge preparation (C17) was done according to the requirements of GOST 16037-80. Welding
was performed for a pipe in non-rotational position in three passes. Welding parameters are presented
in Table 2. Initial value of the magnetic flux density in the gap between the edges to be welded was
set by an external inductor. In the absence of a magnetic field in the welding zone (magnetic flux
density is equal to 0 mT), positive DC (electrode is connected to positive pole) was used, and if the
initial value of the magnetic flux density was of 100 mT, then square wave AC was used.

Table 1
Mechanical properties of 17GSU steel grade (GOST 10705-80)
Tensile strength, MPa Yield strength, MPa Elongation, %
490 343 20
Table 3
Chemical composition of the base metal (17GSU steel)
Chemical composition of the base metal, %
C Si Mn Cr Ni Co Cu Nb Ti \Y
0.13 0.42 1.46 0.12 0.08 0.01 0.15 0.05 0.01 0.06

Results and discussion. At first, the welded joints were inspected by visual and
radiographical methods. This inspection did not reveal any defects.
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Actual chemical composition of the base metal is presented in Table 3, and of the weld metal
is given in Table 4. The results show a negligible influence of welding conditions on the content of
alloying elements in the weld metal.

Table 4

Chemical composition of the weld metal
. . Chemical composition of the weld metal, %
Welding conditions - -
C Si Mn Cr Ni Co Cu A"
magnetized workpieces, square wave AC 0.12 | 0.3 1.07 | 0.02 | 0.01 — 0.07 | 0.01
demagnetized workpieces, DC electrode | o 15 | o3| 120 | 0.04 | 0.02 | 0.01 | 0.04 | 0.02
positive

To determine mechanical properties of the welded joints, the samples in accordance with the
requirements of GOST 6996-66 were made.

The results of the static tensile tests (Table 5) showed that the failure of the samples occurred
in the base metal regardless of the welding conditions. The results of tests on static bending strength
showed that for bend angles up to 413 K the destruction of specimens was not observed.

Table 5
The results of static tensile tests of welding joints
) . mechanical properties of welding joint
Welding conditions - - - -
Tensile strength, MPa | Yield strength, MPa | Elongation, % | Contraction, %
Worf{“aiigzgzseduare 633-657 520-534 12.2-16 61.6-65
P1eCes, 5q 645 527 14.4 63,3
wave AC
;;gaig;;zgzgic 628676 517-565 17-17.5 61.7-70
pieces, 1 647 535 17.2 65
electrode positive

Analysis of the results of the welded joint impact strength tests (Table 6) showed that at the

temperature of 293 K the value of the weld metal toughness did not substantially depend on the
welding conditions. At a temperature of 233 K and other experimental conditions the value of weld
metal toughness was 1.15...1.36 times greater, when square wave AC was used instead of DC. The
positive influence of square wave AC application on the magnitude of impact toughness of the heat

affected zone (HAZ) was revealed.

The impact toughness test results for zone of welding joint

Table 6

Welding conditions Stress raiser location CVNZ*¥ MJ/m? | CVN**¥ MJ/m*
105-143 2864
Weld metal 12 34
magnetized workpieces, square HAZ 168272 188258
wave AC 204 227
Base metal 181-194 191-248
191 216
105-142 23-56
Weld metal 117 Y
demagnetized workpieces, DC HAZ 217-265 64-241
electrode positive 220 196
Base metal 162-278 156224
228 207
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In order to identify what caused increase in toughness of the weld metal and of the HAZ
specimens obtained by magnetized workpiece welding with square wave AC, macro- and
microstructure of the joint and distribution of microhardness were examined. The results of analysis
show positive influence of square wave AC on the formed metal structure during welding of
magnetized workpieces. This influence led to smaller grain size and decreased overheat zone
dimensions. Furthermore, the microhardness distribution over width and height of the weld joint is
more uniform in this case.

Conclusion. The results of the experimental studies support the use of alternating current in a
rectangular arc welding with coated electrodes magnetized pipelines, because it provided high
quality and strength characteristics of permanent connections, and significantly simplifies the
process of repair of details with residual magnetism.
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Development and implementation of quality management system
in the management company

Nowadays, stable position of organization in the market of goods and services depends on the
level of competitiveness. Competitiveness is associated with indicators such as the level of prices
and quality of products [3, p. 76]. The concept of the national policy of Russia in the field of quality
products and services emphasizes that the main task of the national economy in the 21 century is to
increase competitiveness through improved quality.

Quality problem for a long time has been given much attention. The concept of «quality» was
first defined by Aristotle. GOST ISO 9000-2011 states: «Quality is degree to which a set of inherent
characteristics fulfils requirements [4, p. 3].

There are a number of researches of leading native and foreign specialists in the field of
quality, considering the global evolution of scientific ideas, forms and methods of quality
management, presented in Table 1.

Table 1

Author's approaches to periodization of the quality management evolution

Authors of the periodization, year Approaches to the periodization

. Individual Quality Control

. The Guild Quality Control

. Quality control of products

. Statistical Quality Control

. Total Quality Management [1, p. 49]

. Individual Quality Control

. The Guild Quality Control

. Quality control of products

. Statistical Quality Control

. Total Quality Management

. Standards ISO 9000 [8, p. 112]

. System of Taylor

. Statistical Quality control. Reliability theory. Design of experiments
. Total Quality Control, Company Wide Quality Control, quality
3. V.E. Shvets circles, seven quality tools, Zero defects; quality engineering

4. Total quality management. 14 principles of Deming

5. Universal Quality Management, Total Quality Environmental
Management [6, p. 90]

. Individual quality control

. The Guild quality control

. Industrial quality control

. The system organization of work on quality [2, p. 36]

. Individual Quality Control

. Statistical Quality Control

. Total Quality Control

. Total Quality Management

. Universal Quality Management [5, p. 106]

1. A. Feigenbaum

2.M.Z. Svitkin, V.D. Matsuta,
K.M. Rachlin

W=D AW~ WnhAWN—

4. A.V. Glitch

5.V.A. Lapidus

DN b WN =W~

The publication «Quality in the history of civilization,» edited by J. Juran, considers the
evolution of approaches to quality management [7, p. 103]. Table 2 summarizes the characteristics
and features of the stages of evolution of the global quality management in the XX century.
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Table 2
Stages of the evolution of the global quality management in the XX century

The name Basic characteristics

Responsibility for the production of goods lies with the

1. Individual Quality Control direct executors of work.

Responsibility for the quality of products and functions
2. The Guild Quality Control are distributed between individual employees and
managers shop

Formation of independent technical control services
with regular controllers headed by.

3. Acceptance Control of product quality

Ensuring the stability of the processes and reducing

4. Statistical lit trol ..
Statistical Quality Contro variation.

Service quality is an independent structural unit,
reporting to senior management of the organization. The
use of quality approaches at all levels of the company
and all of its functions

5. Total Quality Management

6. The quality management system that meets the |ISO standards are aimed at building relationships
requirements of ISO 9000 between/among producers and consumers.

Ensuring continuity of quality management among

7.P h o
rocess approac individual processes, departments and personnel.

In the early stages of the evolution of the world, the focus was on manufacturing quality.
However, in the fourth stage the scientific approach to quality management was used in the field of
statistical quality control methods. The fifth step is the transition from the control to quality
management. In the final stages there is a shift towards quality management.

At present, the quality management system is the part of the organization's management
system. The quality management system must be tailored to the specifics of the organization and
encompass all stages of the life cycle of a product or providing a service, to ensure involvement of
all the company's employees in the process of quality ensuring.

Quality management of utility services is a system of public and in-process control of
security, reliability and compliance with technical and sanitary requirements provided by service
users.

The need for implementation of the QMS at enterprises of housing and communal services is
determined by the following factors.

Firstly, the introduction of an effective quality management system will improve the
efficiency of the processes performed by the organization, thanks to the coordinated interaction of
processes and functions and clear assignment of responsibility and authority.

Secondly, an effective management system can help achieve the main goal of the company —
customer satisfaction. An important requirement of QMS in the interaction with the owners of the
houses is the feedback.

Finally, the most important advantage is to obtain ISO certification. The availability of this
document confirms that the company has all the technical and human capacity to provide services,
and confirms the quality and safety of services.

The main task of the QMS in the housing and communal services is the ability to eliminate
errors in the work. QMS is designed to provide quality products and services and exceed the
expectations of consumers.
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Definition of the moments of inertia of details and knots of devices
by means of the computer environment LabView

Today the given subject is actual because production of details and knots of devices is
accelerated as robots can quicker work for receiving any enterprise of the income. But the highest
precision can't be provided. Therefore, people work. Calculation of the moments of inertia is made
long, and thus the purpose of this article is to simplify these calculations.

Tasks of article are:

1) introduction of calculations to the LabView program,;

2) revealing algorithm of work of the considered algorithm.

First of all it is necessary to clarify what the inertia moment is. Moment of inertia J (kg'm2) —
parameter, which characterizes the measure of inertia of the bodies rotating rather rotation axis fixed.

The moment of inertia of a body is the sum of the moments of inertia of the material points
making this body. It can be expressed through the body weight and its sizes [1].

Methods of calculation of the moments of inertia [2]:

e Analytical method:

Analytically to calculate the moment of inertia of any body, it is necessary to know the extent
of the measured object and material density.

e Use of CAD systems:

The majority of CAD-systems (such as KOMPAS-3D, T-Flex) consider the moments of
inertia of flat profiles.

7. Experimental methods of definition of the moment of inertia

e  Method of the Atwood’s car:

The solid body is fixed on a motionless axis and brought into rotation by means of the falling
freight attached to the thread which is reeled up on the cylinder rotating together with a body.

e Method of a physical pendulum:

The moment of inertia is determined by the period of small fluctuations of a physical
pendulum or by its carried-out length.

e  Method of swing of a double pendulum:

The heavy material point is connected by an inextensible thread to a motionless point and a
thread with a heavy material point. Such system is brought out of an equilibrium state and makes
fluctuations in the vertical plane under the influence of the weight of points.

e  Method of tortional fluctuations [3]:

This method is used for definition of the moments of inertia of more difficult details.

Before measurement the detail is suspended on one or several elastic threads, so that the
center of mass of a detail lay on a subweight axis, and an axis round which it is required to measure
the inertia moment, coincided with a thread. Further measure the period of tortional fluctuations.

The moment of inertia of a body is defined by a ratio: J=J3*T2T5>2,

where T — the period of fluctuations of a body

Jo — the moment of inertia of the used standard (which it was earlier defined) 75 — the period
of fluctuations of a standard

This method of calculation was chosen for determination of experimental values of the
moment of inertia because it is simple and convenient, and also allows to define the inertia moment
with high precision.

Experimental definition of the moment of inertia of J details and knots.

The installation was originally collected for definition of the moments of inertia by method of
tortional fluctuations represented in fig. 1 [3]:
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Fig. 1. Installation for definition of the moments of inertia

All necessary measurements of the sizes of a standard were taken by an electronic caliper.
Standards 14 are presented in fig. 2:

Fig. 2. 4 samples of standards
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Further defined the periods of fluctuations of standards, data are presented in table 1:

Table 1
Characteristics of each standard
Standards

first second third fourth
Height, m 0,042 0,0496 0,059 0,09
Radius, m 0,016 0,0239 0,024 0,0242
Time of fluctuations, sec 10 10 10 10
Number of fluctuations 12 11 9 10
Body weight, kg 0,263 0,697 0,835 1,298
Frequency of fluctuations 1,2 1,1 1,2 1,2

Moment of inertia for standard:

Standard 1: 33.5*10 °kg-m2

Standard 2: 19.5%10° kg'm2

Standard 3: 38*10~ kg'm2

Standard 4: 24*10°> kg'm2

During the done work defined the inertia moment for 4 samples:

Rotor of a two stator gyromotor Gyro unit

Gyromotor GMA (gyromotor
asynchronous)-4000

Frame

Fig. 3. sample for definition of the moments of inertia

For these samples defined the periods of fluctuations.

For gyromotor 4000 there are chosen standards Ne 1 and Ne 2, and on a formula J=J3*T2T52,
the inertia moments are calculated.

J=3,93*10" kg'm?2 at a standard Ne 1 and J=1,95*10"* kg'm2 at a standard Ne 2.
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Table 2

The periods of fluctuations each samples

Frame | Gyromotor GMA-4000 | Gyro unit | Rotor of two stator gyromotor
Number of fluctuation 9 11 11 8
Time of fluctuation 10 10 10 10
Frequency 0,9 1,1 1,1 0,8
Period 1,1 0,9 0,9 1,25

Considering that the present moment of inertia gyromotor 4000 is equal 1,78%10™* kg'm2, that
it is possible to draw a conclusion that it is necessary to take a sample for a standard Ne 2.

The error of the moment of inertia made: 8.3 %.

The inertia moment for a rotor gyromotor was defined (standard Ne 3):

J=8,6%¥10" kg'm2
The inertia moment for gyro unit was defined (standard Ne 4):
J=2,8*10" kg'm2
The inertia moment for gyro unit was defined (standard Ne 2):
J=2,9%10"* kg'm2
All above-mentioned calculations it is possible to avoid if in advance to load the necessary
standards into the computer. For this purpose it is necessary to realize data processing on the
computer in the environment of graphic programming of LabView. In this program standards will
be initially put, and all intermediate calculations and calculation of the moments of inertia will be
made by the computer. The algorithm of work of the program consists in the following:
e The logical signal from an optopara arrives on the computer;
e The logical signal is processed by the computer and from its parameters, such as the
period, calculation of the moment of inertia;
e In the developed program in the environment of LabView the front panel of the virtual
device is created;
e  On this panel results of measurements will be displayed.
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Problems and prospects of process approach in organization

Everyone knows that the main purpose of business is profit. For getting more profit of
companies reduce the costs using different ways of business dealing. There are many methods and
approaches for improving activity of companies. They have to be simpler, more universal and easy
to use in any kind of activity. That's why there are many problems related with implementing and
using these methods and approaches in organizations.

The process approach is one of the business improving tools which gives a new look to the
companys activity. Also it helps to allocate resources evenly and to focus on strategic process.

Process approach didn’t find such an effective application in most Russian companies.

Company's activity after process approach implementation hasn’t changed. All processes are
fully described and this fact doesn't interrupt employees’ work the way they used to do. So we get
the system which lives her own life has nothing in common with main company's activity.

Process approach is the base for quality management system. According to the standard
ISO 9001-2011 [1] organization has to describe processes and defines their order and interaction.
But the standard doesn't contain the tips how exactly we should follow these requirements.

Such flexibility of a standard provides versatility and the same time makes it unique in use for
every organization. There are many different ways of explanation and interpretation of process
approach/ This depends on understanding of people who take responsibility for process approach
implementation. This is one of the main problems process approach implementation. Let’s consider
other problems.

Very often people in organizations seek to describe all processes in one time that's why there
are complications with determining the level of detail.

There is one more problem in the real practice. It's nonconformity of the organizational
structure to the processes map. [5] The consequence of this problem is uneven parceling of duties
and responsibility.

The social psychological problems include staff's resistance, unwillingness of extra duties, a
fear of the optimization of number and the reduction of employees. The top management could be
afraid that business process implementation’s and automation’s costs will not bring the result.

The transition to process approach with formal concern is almost impossible.

The absence of process approach implementation's plan can lead to attract extra recourses
which can be away in right time.

In this way we can say that the main sources of process approach’s problems are not the
methods and tools but people which use them. V. Repin suggests companies to develop a special
document “The concept of process approach’s implementing”. This document can contain the goals,
the result of implementing the process approach, the definitions and the principles of the process
approach. The concept is about philosophy and could be based on quality policy.

Everyone knows that new version of ISO 9001 standard has been realized in 2015. The
procedure “Preventive actions” is replaced by “focused on the risks thinking”. [2]

According to a new standard the process approach’s positions in QMS model are
strengthened. There are new requirements about inputs and outputs, the parceling of duties and
responsibility, and risk of each process. [6]

The most world's leading companies use a new method of business process's describing — the
Qualigrams. This method has been used in Russia not long time ago. The Qualigrams method helps
to write a document briefly, logically and easy for understanding. [3] The Qualigrams is the best
option when we have no time for explanation.
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A. Kamishev, Ph. d. suggests the process module approach for reduction of development time
of processes network. It could be helpful for adaptation a basic process system to the new
requirements. Such approach assumes the basic process system as typical module. [4]

The process approach’s implementing requires the heavy costs of time and material resources.
In Russia the process approach is used by a small amount of companies. However 90 % of the most
world’s successful organizations implemented the process approach in 2001 year, another 10 %
transited to process management in 2006 year. Despite on the above problems we can be sure that
the process approach is management of the future.

V. Repin supposes that effective process management can't be used without the modern tools
of automation. There is necessity of integration of three systems: effective management system,
process modeling system and electronic document management system.

In practice process approach supposes handling of large amounts of data about process
condition. We should monitor information continuously for increasing the effectiveness and
efficiency of process. However automation of collection, cultivation and analysis of process data is
costly goods and hardly formalized. This problem is about using the modern information
technology.

Despite a lot of scientific developments there are many theoretical and practical questions
about creation of QMS information support’s tools, making automated evaluation and efficiency of
QMS process. These questions require further research and development.
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Heart condition imaging with the help of hardware and software complex based
on the cardiographic equipment on nanosensors

The World Health Organization (WHO) published a report on non-communicable diseases
that affect humanity. This report was based on the statistics resulting from the studies conducted by
the health services from 193 countries. According to WHO, cardiovascular diseases (CVD) are the
reason for 48 % of deaths, various types of cancer — 21 %, chronic respiratory diseases kill 12 %
of people and diabetes — 3 %. In 2008, 36 of 58 million of deaths were caused by these diseases.
Statistics shows that cardiovascular diseases affect young people more often. Heart diseases are di-
agnosed in 10 % of population over the last 35 years. More than 5 million people were killed by
CVD at the fairly young age. Among them, 22 % were men and 35 % were women in economically
backward countries, and 8 % of men and 10 % of women in economically developed countries.
In 2008, 1 million 232 thousand 182 people died of cardiovascular diseases (CVD) in Russia [1-3].

Electrocardiography is a set of methods and techniques for recording and studying of electric
fields generated by the heart during its work. Electrocardiography is an inexpensive but valuable
diagnostics method in cardiology. The direct result of electrocardiography is an electrocardiogram
(ECG). ECG is a graphic representation of difference of potentials, resulting from the heart work
and projected on the body surface. Appearing at a certain moment of the heart work vectors of ac-
tion potentials are averaged and recorded on the ECG. The first cardiographic studies were carried
out in the late 19th century by the Scottish scientist Alexander Muirhead [4, 5].

In order to simulate the process of excitation propagation, one of the excitable medium models [6],
a two-component FitzHugh — Nagumo model is suggested. This model includes a fast variable u,
which corresponds to membrane potential in the full model, and a slow variable v.

3
%chl -(u—u?—v}rAu,

%:8-(u+ﬁ—7v),

where C, ¢, [, y, are model parameters, and € parameter is assumed to be small: ¢ << /. Com-

munication between cells of the heart muscle is described by the diffusion terms in the equations,
and the dynamics of a single cell — by the reactionary nonlinear terms of equations. After a series of
experiments, the model parameters of the system were determined for better reflection of the cardi-
ac muscle properties: C=1.0, £=0,1, #=0.004, 1=0.03.

The proposed method of assessment of the patient’s condition is based on the combined use
of the methods of analysis, modeling and imaging of cardiographic information that allows combin-
ing the solutions of direct and inverse problems of electrocardiography within one examination. The
main advantage of such a combination is the ability to use the modeling results for the analysis of
patient’s condition. A hardware and software complex is suggested to be developed, within the con-
cept of assessing the condition of the cardiovascular system (CVS), on the basis of the laboratory
No. 63 of the Institute of Non-Destructive Testing, in order to implement the modeling of heart ex-
citation propagation. HSC operating procedure is shown in fig. 2.

The analysis of the algorithm shows that it includes the following stages:

e analysis of cardiographic information;

e modeling of CVS condition;

e imaging of CVS condition.
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Fig. 1. Algorithm for simulation of heart condition imaging

Graphical imaging of the excitation propagation over the surface of the patient’s heart is made
on the basis of the modeling results.

Use of the cardiac electrical activity model ensures the determination of the “electrical
portrait” of the patient’s heart during the cardiac cycle, which enables to identify the diagnostic
features in the analysis of indirect parameters determined by simulating the electrical processes in

the heart and the output data from the electrocardiograph on nanosensors.

Definitely, the successful implementation of a new methodological approach to the
diagnostics of the patient’s CVS requires in-depth basic and applied studies of a wide class of
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mathematical methods for the analysis and processing of cardiographic data, modeling and imaging
of CVS condition, as well as clinical evidence.
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Value stream mapping as a basic tool of Lean manufacturing

The experience of lean manufacturing implementation in Russia cannot be called
unconditionally successful. Most often it is connected with putting lean manufacturing tools into
practical use in pilot production areas being only a part of produce manufacturing chain. At the
same time the losses eliminated on one manufacturing site turn to be negligible as compared to
those existing on other work sites. According to the algorithm proposed by James Womack and
often used in the course of lean manufacturing implementation, one of the determining factors of its
prosperous accomplishment is to follow the slogan: to begin transformations wherever possible
being not involved with strategic issues (Womack, 2003). [1] Using this system top management
expect instant effect, but they miss the necessity for continuous and systematic improvement of the
process.

Value stream mapping (VSM) is a lean-management method of analyzing the current state and
designing a future state for the series of events that take a product or service from its beginning through
to the customer. The VSM is probably the main analysis tool and the most used methood in the lean
toolbox. Easy to understand and handle, the VSM is the starting point of improvement workshops and
kaizen events. It helps focusing on wastes and improvement potentials in any process.

The VSM displays physical and information flows on the same map. Therefore an alternate
name is “Material and Information Flow mapping” or MIFA for “Material and Information Flow
Analysis”.

The map displays the current state and is only description. It needs to be analyzed in order to
understand what hinders the smooth, continuous and swift flowing of value towards the customer.

Value stream mapping comprises next steps:

1. Planning and preparation. Identify the target product family or service. Create a charter,
define the problem, set the goals and objectives, and select the mapping team;

2. Draw while on the shop floor a current state value stream map, which shows the current
steps, delays, and information flows required to deliver the target product or service. This may be a
production flow (raw materials to consumer) or a design flow (concept to launch);

3. Assess the current state value stream map in terms of creating flow by eliminating waste;

4. Draw a future state value stream map (fig. 1);

5. Work toward the future state condition.
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Fig. I The example of a Value stream map
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Also VSM help to cutting costs of manufacturing processes of product or service. The
quantity of losses that can be eliminated in the process of Lean-projects execution and estimated
based on the value stream mapping appears to be the best method of expressing its goals. In this
case they bear the achievable and measurable character what is very important at managing of any
object or process. The possibility to determine clearly defined success criteria of Lean-projects
which can allow judging of their execution quality is also extremely important. In the quality of
Lean-projects success criteria it is possible to use performance targets of value stream mapping for
instance, the stream efficiency representing the ratio of value addition time to order execution time
expressed in percentage. The time of value addition is the time when the value is added to a product
within its processing. The time of the order execution is the full time of the value passing through
the stream, from input to output. Depending on the features and quality of the production process
the stream efficiency after Lean- project accomplishment can grow in tens of times.

Lean is about more than just cutting costs in the factory. One crucial insight is that most costs
are assigned when a product is designed.

Value stream mapping, for instance, is perhaps the most widely used tool in lean programs
today. The prevailing assumption in virtually every plant is that a value stream map must be drawn
for each product family, a value stream manager anointed, and that it will somehow magically
reveal all of the plant’s problems. This practice has become a sort of litmus test for Lean.
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Method of a chronological series synchronization

An algorithm of temporary signals periodicities recovery is considered by dating of isotopic
chronology of ice cores known tree-ring isotopic chronologies.

Key words: Bioindication, dendrochronology, tree rings, seasonal growth, mathematical model, signal
analysis, dating.

Introduction

Owing to lack of direct measurements of traditional climate characteristics to a definite period
of time and for a definite territory possibility of this information recovery from the natural objects
which are indicators of climatic changes is actual. Long-continued series of bioindication data
create objective bases for the retrospective analysis and the forecast of such changes.

Restoring climate parameters chronologies an important task is establishment of time borders
and periodicity. Bioindication series not always have clear boundaries between separate/specific
years, also time-dependent information displacement caused by various natural processes and the
indicator features is present. Dating by various natural-science methods is used for a binding of the
corresponding chronology piece to a time scale.

In this paper distorted as the result of physical features and natural processes, received from ice
cores, isotopic &' *O-chronology is synchronized with long-continued isotopic tree-ring 8'*O-chronology
which is attached to a time scale within the year accuracy. Feature of this method is in that it gives the
opportunity of continuous data series dating on all time interval of a reference series.

Oxygen isotopes are fixed in yearly rings cellulose, in glaciers layers, and the relation of their
concentration depends on air temperature. As a result, the unique information about the climate
characteristics, including the atmospheric chemistry, composition of mineral and organic sediments etc.
in the past century, which is contained in ice cores, gets possible to compare in time and predict.

Problem formulation

Isotopic data are used in the form §'%0=10" (Rp — Rsmow)/Rsmow %o, reflecting their ratio in
the specimen of wood, Rp=("*0/"°0), in relation to the SMOW standard (Standard Mean Ocean
Water), Rspow = (180/16O)SMow.

Analyzed isotopic tree-ring and ice chronologies characterize changes of the same physical
quantity — concentration of an oxygen isotope "0 in time in two enough remote points on a earth
surface (fig. 1). The calculated correlation coefficient for these series equals — 0,07.

It is necessary to compare ice isotopic 8'*0-chronology received from ice cores of a borehole
GISP2 (Greenland) with the longest-continued (650 years) tree-ring isotopic 8'°*O-chronology of
DAV (Baikal Mountains). Taken into account the fact that tree-ring chronologies have absolute
calendar dating while ice chronologies don’t have real year-wise definition.

In spite of the fact that the described above experimental data are far-flung, they do not
contradict a hypothesis about existence of the mechanism of a natural synchronization chronologies
which can be caused by globality of a useful signal, and also its temporary and spatial averaging.

Isotopic characteristics of ice cores from Greenland borehole GISP2 are used to detect climate
changes in the Northern Hemisphere now and far back in the past [1]. Dating of ice cores was made
on the basis of the relation «depth/age» calculation with use of various methods and parameters: by
a visual stratigraphy, calculation of stable oxygen isotopes and the main anions and cations
concentrations, conductivity, radio-carbon dating etc. [2, 3]. Nevertheless, set up an exact
correspondence of an ice core layers to calendar years was failed. The error in estimate of ice layers
age gives toward 2 % for the period of time 0...11640 years from the present [2].
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Fig. 1. 11-year-old normalized the average values of oxygen isotope 6'°0 concentrations:
1) wood (silhouette), 2) ice (solid line)

Elimination of these errors is possible with the help of application of other long-continued
paleochronologies for ice chronology correction [4]. In this case tree-ring isotopic
8'*0-chronologies have absolute dating and can become a reference point for ice chronologies. Use
of such parameter as width of a yearly ring from the Eurasia Subarctic region tree-ring chronologies
for correction of Greenland ice isotopic chronologies showed a rationality of this approach [5]. Use
for these purposes tree-ring isotopic &'*O-chronologies which were received for Northern Eurasia
[6] is expedient.

Dating algorithm

Initial isotopic chronologies are considered as mixture of a useful climatic signal and noise.
Noise is associated with natural local fluctuations of oxygen isotope concentration, with seasonal
features of isotopes fixation in a glacier and in wood, etc. However, the error in dating of ice cores
layers is more significant source of noise [7]. Model of this error can be represented as some
transformation of a time scale, by its compression and extension, but without discontinuities and
displacements. Within the offered model it is assumed, that the wrong dating of ice cores leads to
desynchronization of chronologies which can be shown on fragments of both chronologies modified
by the least square method by a polynomial of the sixth order (fig. 2).
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Fig. 2. Fragments of "°0 isotopic chronologies:
1) tree-ring (solid line) and 2) ice (dash line)

The chronologies can be synchronized by application of the inverse transformation of a time
scale. Such approaches were discussed and applied earlier [7-9]. In this work for the solution of the
task new computational procedure on the basis of algorithm «compression-extension» [9, 10],
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which realizes one-valued, continuous and reversible transformation of oscillatory process is
developed. Application of this procedure to fragments of isotopic chronologies (fig.2) made
possible to increase correlation coefficient with 0,6 to 0,8.

At the first stage of procedure two sequences of both chronologies of significant extreme
coordinates are defined automatically. Nevertheless there is a possibility of interactive editing these
sequences. Then both sequences are interpolated by splines and receive the functions meaning
phases of ¢ chronologies as oscillatory processes. For the obtained functions of phases find inverse

functions by rotation of initial phases about a first quadrant bisectrix of the coordinate system
(fig. 3). All these operations are possible when phases functions are a priori monotonous and have a
limited derivative.

In fig. 3 years deep into from the present are plotted on the abscissa; offset value in fractions
of chronology duration is plotted on the ordinate.
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Fig. 3. Direct ¢ and inverse ¢_1 phase function of isotopic chronologies employed

in the operation “compression-extension”, quadrant bisectrix is removed:
1, 2) ice chronology (solid line); 3, 4) tree-ring chronology (dash line)

At the second stage of calculations the direct operation ‘“compression-extension” of ice
chronology (GISP2) is made. its inverse phase is used. Then the inverse operation “compression-
extension” is realized with use of a phase for tree-ring chronology (DAV). Thus both chronologies
are synchronized, via conversion of ice isotopic chronology to temporary coordinates of tree-ring
chronology (fig. 4).
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Fig. 4. 11-year-old normalized average values of concentrations of isotope 6'"°O:
1) wood (silhouette); 2) ice (solid line)

According to the results of dating using the proposed method the calculated chronologies
correlation coefficient increased from —0.07 to 0.66.

The last stage of calculations is destined for receiving a recalculation curve of ice chronology
initial dates into new time coordinates (fig. 5).
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Fig. 5. The curve of the translation of initial temporary coordinates
for ice isotope 6'O-chronology into the new time coordinates

Conclusion

Application of the algorithm “compression-extension” for dating of ice isotopic chronology
by absolutely dated tree-ring isotopic chronology is proved by a hypothesis about existence of the
mechanism of a natural synchronization chronologies.

The model of the dating inaccuracy simulates compression and extension during/in time an
oscillatory process representing the chronology.

The developed algorithm of chronology dating showed the possibility to correct ice isotopic
chronology by tree-ring isotopic chronology. The chronologies correlation coefficient which
increased from —0.07 to 0.66 was used as an assessment criterion of dating quality.

As a result of dating was established that the largest displacement of the transformed ice
isotopic chronology relatively initial made 50 years.
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Surface morphology of antiadgesive membranes obtained
by the electrospinning for medical application

Introduction. Adhesions impose a serious postoperative complication in cardiac surgery,
which increases the risk of reoperations. Polymer materials are widely used in modern
reconstructive cardiovascular surgery. Development of production and modification methods of
polymers and products based on them will be used to solve the important problems of theoretical
and practical cardiology [1].

Electrospinning is a promising method of producing antiadhesive membranes. The
electrospinning method allows obtaining thin polymer nanofibers, which may contain live cells or
special drugs for changing biological properties [2].

Nanofibers are of interest due to the fact that the mechanical properties of materials, such as
tensile strength, Young's modulus, elongation are increased when the diameter of the fiber is
reduced. The size effect may occur in the volume properties as a result of the additional interaction
between the polymer molecules caused by their orientation when the fiber diameter becomes
comparable to the length of the molecule. Therefore, reducing the fiber diameter to the submicron
level can improve their strength and order.

The aim of the research was to study the surface morphology and physical-mechanical
properties of antiadhesive membranes.

Materials and methods. The membranes were produced using 8 % polymer solutions in the
electrospinning apparatus Nanon 01A with addition of drugs and without them. Such polymers
were used as polyhydroxibutirate/oxivalerate (PGBV) and copolymer polylactic-polyglicolic acid
(PLGA). Dipyridamole (DP) was applied as a drug. The fibers structure was studied with the
scanning electron microscope Hitachi S-3400. The physical-mechanical tests were carried out with
the universal testing machine «Zwick / roell»-2.5N (Zwick GmbH & Co. KG, Germany).

Results and discussion. The membrane structure is essential in assessing the functional
properties of the product. The morphology of the membranes made under identical parameters is
largely different for coaxial fibers and for usual fibers. Coaxial fibers have a high degree of
orientation and larger thickness, as shown in fig. 1. Addition of the drug through the whole
thickness of the fiber does not influence the fiber size.
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Fig. 1. The surface structure of antiadhesive membranes without drugs (A)
and with addition of DP in all thickness of the fiber (B) and inside the fiber (C)

In cardiac surgery, it is very important that antiadhesive membranes could withstand the thrust
of moving organs. According to the table, addition of DP allows to reduce the membrane stiffness.
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In coaxial fibers, it decreases by 1.9 times, and in typical fibers, it decreases by 4.24 times.
However, the tensile strength in typical fibers is less than 1.52 times.

Table

Physical-mechanical properties of antiadhesive membranes

Membrane composition and structure

Tensile strength, MPa

Elongation, %

Young's modulus, MPa

PGBV+PLGA 3.63 3.025 289
PGBV+PLGA+DP (usual fibers) 2.39 28.32 68.1
PGBV+PLGA+DP (coaxial fibers) 3.69 10.01 152

Thus, addition of the dipyridamole inside the fiber can improve the properties of

biodegradable membranes.

Conclusion. Wide opportunities of the electrospinning process make possible to receive the
fibrous materials with the desired physical properties. Despite the complexity of the study and
understanding of the physical processes of electrospinning method, it differs by the instrumental
simplicity, high energy efficiency of the nanofiber production, versatility of the formable material
and the flexibility of the process parameter control. All this makes the electrospinning process
attractive for industrial production of nanofibers.

Nanofibers and materials obtained by electrospinning are used in a variety of areas. Using of
the different nozzle allows the desired change in the properties and variation of the morphology
structure. The ability of add drugs to form polymeric composition can facilitate rapid healing.
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Switching of gyroscope vibration

It is known that the gyro can have parasitic properties, especially in outer space. The topic of
our research is switching of gyroscope vibration in space. It is a parasitic property of a gyroscope
which determines the oscillation of the system when applying a short pulse. It can lead to the
system uncaging. These fluctuations can occur during docking of satellites. It could be possible, for
example, to use the phone to determine its position relative to the ground. But now in phones the
accelerometers are used. They have no parasitic properties which strongly affect system alignment.
But why not use the accelerometers in space? It is because of their feature: accelerometers require
the gravity. In orbit it is problematic. This fact determines the relevance of our topic — the method
of correcting the oscillations.

Therefore, the aim of our research is to study one of several possible ways to resolve the
problem. It is a short pulse applied to the system of gyro engine immediately before and after
docking. All this occurs in a certain time interval. During the study three tasks have been solved:

e The ways to get rid of switching ocscillations have been discovered.

e The theoretical length of the pulse has been determined.

e The experimental device for testing theoretical data has been prepared

It was found that when submitting a short time pulse with a time value equal to
22.2 milliseconds, nutation of oscillations can be avoided. In this regard, we have transgressed and
practically verified the data. Before submitting short pulses, we needed to change the signal source.
The analog signal has been changed into a digital signal. With this, the short pulse was the closest
match to the value of 22.2 milliseconds. After installing the microprocessor, the operating
parameters were set. Verification of the theoretical data was launched. In this regard, it has been
experimentally confirmed that the method of our approach to solving the problems is associated
with the commutation of oscillations. It has been experimentally proved that this method is
efficient. But we all still can not say whether this method can work in space. The weight of the
device will not be considered — so here will be no additional load on the system orientation. This is
the last time to the change the pulse supplied, and the verification in zero gravity is required.
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Development of Gyroscope with Gas-dynamic Suspension of Ball Rotor

Nowadays, the problems of metrological drilling support are very perspective problem. The
development of drilling technology is largely based on the application of the new and more
improved information and measuring equipment which used for construction of wells. For
realization of the perspective species of drilling are required to solve a number of problems: power
control of the pipe string movement and its underground navigation and orientation.

The main task of navigation and orientation under the ground is determination of location drill
body. Borehole navigation is based on the definition of orientation angles which are obtained from
the inclinometric inertial navigation systems (borehole orientation systems) [1].

There are two types of borehole orientation systems: gyroscopic and magnetic. In recent
years, magnetic systems have obtained the greatest distribution, because of their stability. But the
magnetic devices have not high accuracy and such systems so complicated. Whereas, gyroscopic
orientation systems have list of advantages, such as immunity to ferromagnetic masses and have not
so sophisticated algorithms of processing than magnetic. But their application is constrained by
presence of severe operating conditions.

As, the need in reliable and accurate borehole orientation systems very high, nowadays. And
the main problem of this task is creation of the device's heart — sensitive element.

During of developing inclinometric inertial navigation systems their size is rigidly limited —
typically, for the majority of the tasks the length of the devices does not matter, but the well's
diameter is decisive for the choice of scheme and system's sensitive elements.

The second decisive factor during of the developing is conditions of its operation: mechanical,
climatic and also baric. Values of acting mechanical and climatic factors are: propensity to intense
vibrations with frequencies which are found in the range from 10 to 300 Hz, with a maximum
acceleration of 300 m/s’; significant levels of blows (beats per minute from 10 to 50, with a
duration of beats from 6 to 12 ms); the ambient temperature — from minus 40 °C to 120 °C or more;
pressure up to 60 MPa or more.

The list of determined parameters for borehole orientation systems, typically a standard:
determination of the zenith angle, the angle of rotation tool and azimuth or course angle. Accuracy
requirement for inclinometric inertial navigation systems, especially for gyros, has value between
0,25-1 angular degrees, for storage's accuracy or other way of recreation the indicating inertial
direction.

Taking into account all the specific requirements, the construction of the ball gyroscope was
developed and reliability and resistance to acting factors we decided to achieve using a special type
of suspension — gas-dynamic bearings.

Ball gyroscope consists of the following main parts: the rotor is a standard ball bearing, which
is placed between of two hemispherical bowls. The ball has an axial hole in the pole, where the
movable elements of angle sensor are located. The response parts of angular sensor are mounted in
an axial bore of bowls.

Spherical surface of bowls treated with a ball diameter, which is more than the actual
diameter of the ball on 5 + 10 microns. Thereby, the initial clearance is necessary for working in the
regime of gas lubrication. The rotor is rotated by the electromagnetic field of the stator, which is
powered by three-phase 36 Volts, with the frequency from 500 to 1000 Hz.

As the rotor rotates, gas, due to its viscosity, is involved in the initial gap between the bowls
and the rotor. Further gas, which is inflow in the gap, creates an overpressure, whereby, the rotor
«floats», and during its rotation at nominal speed mode provides constant gas lubrication.

236



Hemispherical configuration of the working surfaces of gas-dynamic bearing was chosen
precisely because it is the most appropriate in terms of ensuring sufficient reserves for a bearing
capacity and stiffness of the gas-dynamic bearings, as well as the stability of the gyroscope rotation
axis [1].

The main principle of operation is: location of the drilling tool is determined in relation to
geographically-oriented coordinate system. The coordinate system origin is located at the wellhead
and the coordinates of its axis (well trajectory) are calculated by integrating the corresponding
increments along the length of the well. The accuracy of the final result depends on the accuracy of
the zenith angle, azimuth's plane inclination of the tangent to the axis of the borehole and removing
the measuring point from the wellhead (depth) [2]. For the implementation of geographically-
oriented coordinate system, it is necessary that spin axis maintains its direction to the geographic
North by the manner of a gyro compass. In this case, the gyroscope is an angular rate sensor
measures the angular rate of the Earth's rotation on the gyro sensitivity axis [3, 4].

The solution of the sensitive element development for borehole orientation systems will reach
a new level in the problems of metrological support of drilling. There are many ways to achieve the
main goal, but it is very important that sensitive element will be workable and maintain their
accuracy properties under the acting severe factors during the working of the drilling tool.
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Effect of mechanical milling duration
on the morphology of lithium ferrite powder

Lithium ferrites based on LiFesOg are important functional materials for modern microwave
electronics. Furthermore, lithium ferrite has the highest Curie temperature of the lithium-substituted
ferrites. Also it’s thermally stable and attractive material for use as a microwave ferrite material.
However, pure lithium ferrite without additives in practice is used rarely because the low values of
the electromagnetic characteristics are determined mainly microstructure of ferrite.

The perfection of traditional methods of synthesis and elaboration of new methods for lithium
ferrites were implemented realize in order to improve the quality of production. In most practical
applications, it is required to produce nanostructured LiFesOg of homogeneous composition [1].In
[2-3], mechanical activation of the initial reactants is shown to greatly increase its reactivity, and
allows us obtaining the lithium ferrites at significantly lower temperatures as compared with those
obtained by the conventional method.

Experimental

Lithium ferrite (LiFesOg) samples were prepared by standard ceramic technology. Lithium
carbonate (Li,COs) and iron oxide (Fe,O3;) were used as the initial reagents to product lithium
ferrite with a ratio of 1:5.

Before weighing, initial powders were dried for three hours at a temperature of 200 °C in a
drying oven. Synthesis of lithium ferrite was conducted at 800 °C for 120 minutes in standard
laboratory oven.

The obtained powder was milled in the SPEX 8000M planetary ball mill using tungsten
carbide balls. The milling time was 30, 60 and 120 minutes. After each milling stage, the particle
size was analyzed by laser diffraction with Fritsch analyzer. The micrographs of non-milled powder
and those for milled for 30, 60 and 120 minutes, respectively, were obtained.

Results and discussion

Fig. 1 shows the SEM micrographs for a non-milled sample A (fig. 1, a), milled lithium
ferrite 30 min (fig. 1, ), 60 min (fig. 1, ¢), and 120 min (fig. 1, d). The average particle size was
0.59 um for a non-milled sample. After milling, the average particle sizes were 0.57 um in milling
for 30 min, 0.54 pum in milling for 60 min, 0.42 pum in milling for 120 min.

As can be seen in fig. 1, mechanical activation of lithium ferrite powder leads to slight
reduction in particle size and higher powder homogenization. Thus, to obtain a homogeneous
composition of the lithium ferrite powder, the time of mechanical treatment should be at least
2 hours.

Conclusions

The results showed that mechanical activation of lithium ferrite powder in air at room
temperature causes slight reduction of the particle size and increases the homogeneity of the ferrite
powder.

In this case, the optimal conditions to obtain a homogeneous composition of the lithium
ferrite powder are:

1. mechanical activation in SPEX 8000M planetary ball mill;

2. atleast 2 hour milling duration.
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Fig. 1. SEM micrographs for non-milled sample (a), milled for 30 min (b), 60 min (c), and 120 min (d)
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Methods of registration of time of blood coagulability

The process of blood coagulability plays an important role in biomedical research because it
is the main link of haemostasis. This process is responsible for blood loss prevention when there is
a violation of integrity of vascular system.

Quantitative parameters are used for the assessment of characteristics of blood coagulability system.
Coagulation tests carry out for registration parameter in clinical diagnostic laboratory. Registration
methods are based on measurement of time period from the time of the addition of the reagent starting the
blood plasma coagulation cascade to time blood coagulation when a fibrinous clot is formed.

Such devices are called analyzers of blood coagulability, analyzers of haemostatic profile or
coagulometers. These devices are used for measurement time of clotting reaction in coagulation
tests. Today there is a huge set of the devices which are carrying out coagulation tests.

All existing devices can be classified by the method of registration of clotting time into:

1. Mechanical

2. Optical

3. Optical-mechanical

4. Turbidity method

One of the main difference in these coagulometers is the principle of detection of a fibrinous
clot in the tested admixture.

Mechanical method

The mechanical method is based on registration of stopping time of rotation magnetic mixer
(steel ball) at the cost of changing rheological properties of the probe in the course of reaction. The
mechanical way models formation of blood clot most physiologically because a stop of rotation of a
ball can be interpreted as the moment of formation of a clot. Therefore as a reference method it is
expedient to use a mechanical way of registration of clotting time [3].

The rotation of ball is controlled by sensors. There are transmitters which emit light and
receivers which detect a reflected stream of light in the ball rotation time. As soon as the ball stops
the movement, irrespective of localization of a place of its stop, motion cessation and time of
termination of an analysis is registered. Thus the optical density of the sample, and respectively, the
material for the analysis (plasma or whole capillary blood) does not matter.

The optical-mechanical principle

The optical system consists of a light source: transparent ditches on the one hand and a
photosensitive element on the other hand that provides passing of a light beam through the experienced
test. At first add the reagent starting blood coagulation to test. Then the ball is put down in the cuvette for
mixing and receiving homogeneous composition of mix. It rotates at the bottom cuvette. The registration
of coagulation happens on the basis of the use of the optical-mechanical effects:

The optical effect, the photosensitive element distinguishes change of optical density when
fibrin forms a clot.

The mechanical effect, the rotating ball increases the optical heterogeneity due to the shift of a
clot to the center ditches and, respectively, increases its concentration. Thereby the sensitivity of the
optical registration increases [2].

Optical method

The optical method consists in registration of light intensity variation that went through the
clear solution or diffusing liquid having form of drop. The intensity of the light stream getting on a
photoelectric receiver is defined by the optical properties of the illuminated sample and changes
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depending on the processes proceeding in drop test eventually. The source of radiation leaves a light
stream which passes through the ditch with the sample, changes the intensity of a light stream. The
photodetector registers change of the intensity and transfers values to the measuring device [9]

Turbidity method

The turbidity method is based on the registration of optical density change of testing sample thus
not intensity of a light stream, and light absorbance change is registered unlike the previous method.

The light absorbance is registered by special photocolorimeter. Usually short wavelengths are
used at the turbidimetric researches as a rule 340 nanometers. It is connected with the fact that at
smaller wavelength last light will make the most part from falling, so it will be more intensive [6].

The staff of the department of industrial and medical electronics developed the device for the
assessment of physical properties of biological liquids. [1] This device will allow to carry out
clotting tests, using a method of the drop photometric measurements. Now researches for the
purpose of optimization of parameters of measuring optical system of a coagulometer are being
conducted at the department of industrial and medical electronics.

Having analyzed scientific articles [4,5], and instructions to modern coagulometers [7], it is
possible to draw a conclusion that the device that we have invented has a great practical value and
advantage over already existing devices. The method of a photometric measurement of the drop test
and the measurement of the change of photocurrent during coagulation has not been used earlier
anywhere. As we investigate drop tests (up to 21 uL), the amount of initial material (the examinee's
blood) for the analysis will be significantly less, than in analogs [8]. Also lack of extras (metal balls,
disposable cuvettes) reduces the cost of expendables. And therefore the developed device
approaches for use in clinical diagnostic laboratories.
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The investigation of the optical characteristics of tissue samples
for creating a phantom head

Identification of intracranial hematoma is extremely important in traumatic brain injury. Our
task is to create a device that quickly detects the presence of intracranial injuries. Possible solution
of this problem is to use a diagnostic spectroscopy in the optical wavelength range. With proper
technical support is possible to investigate the organs and tissues of animals and humans, without
violating their integrity and without causing any damage to the body. First of all we need to design
the layout of the human head for investigation. This article presents the results of the study of the
optical characteristics of the tissues and substances samples that can replace them to create a
phantom head, by using a photometric sphere.

Oesan Oplics
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Fig. 1. The Scheme of the experiment.
1 — source of radiation in a wide range of wavelengths (halogen lamp), 2 — collimator, 3 — brackets;
4 — biotissue sample; 5 — optical bench; 6 — fiber; 7 — integrating sphere; 8 — photographic recorder

Using the bracket (3) an integrating sphere (7) is assigned on the optical bench (5). The object
of study (4) is in front of the entrance window of integrating sphere. The radiation from the (1)
halogen lamp shines through the biotissue sample (4). The light is supplied through the optical fiber
(6) to the sample under investigation. The intensity of the radiation trapped in the field after its
passage through the object is measured by an Ocean Optics spectrograph model USB4000-1VS-
NIR-ES (8). Halogen lamp is used as the source of monochromatic radiation (1). The luminous flux
is focused on a spot with a diameter of 1 cm using the colimator (2). The task of this empirical
study was: firstly, to determine the optical characteristics of the brain tissue and to pick up
substances capable of replacing them to build the phantom in an optimal way; secondly, to test how
the optical characteristics of the samples at all wavelengths change.

To determine the optical characteristics of the samples at all wavelengths, a monochromatic
source (halogen lamp) was used

The samples were placed in a rectangular cuvette made of a cover glass thickness of 0.1 mm.

From the above graphs we can conclude that due to the lack of distinct peaks in the intensity
across the wavelength range and the apparent similarity of the graphs of the absorption spectra of
brain tissue and mayonnaise, it can be concluded that firstly, mayonnaise is an acceptable
alternative for the modelling of brain tissue in phantom; secondly, specific wavelength for to these
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tissues has not been detected because the intensity distribution of the absorption by the sample

radiation is almost direct parallel in the whole range of wavelengths, indicating equal absorption of
any of them.
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Fig. 2. Samples:

1 —no clotted blood, 2 — clotted blood; 3—5 — different parts of the brain tissue of the pig
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Exception is when a brain tissue absorbs in the red range 10 % bigger than the mayonnaise,
which is caused by the blood supply to this organ. It will be taken into account, by adding organic
dye to the mayonnaise. Also this measure is necessary due to the fact that the amplitude of the
intensity of radiation absorptlon by the brain is shghtly higher than the mayonnaise.

Absorbance (OD)

»
h

o

il il

|
| | | | | | | |
' ' | | 1 I ' |
' | 1 ' | | ' I
| | | | | | | |
' ' I i | I | |
| | | | | | | |
| | | ' | | | |
i | I | | | | I
| | | | | | ' |
Lo Ao I L2 e e Lo R [
| l I | | | [ I
| | | ' | 1 | |
1 | | | | | | |
| | | | | | |
| | | | | | |
| | | | | | | |
| | | | | |
' ' | ' | | I
| | | | | | |
| | | | | | |
| | | I | |
' | I ' | 1 ' |
| | | | | | | |
! ! ! i n !

h
550 b 860 700 750 800 850 000
Wavelength (nr)

Fig. 5. Absorption Spectrum of coagulated blood

243



n
h

' | |
' i |
!
] |
'
]
i
o lil HM LIH li ﬂ || ’| | ‘ |

Fig. 6. Absorption Spectrum is not coagulated blood
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It is obvious that the resulting graphs are identical, the only difference is that the amplitude of
the absorption of clotted blood is more than not coagulated. The largest amplitude of the absorption
is in the red wavelength region, which is yet more proof that this region is specific for blood.
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Experimental study of the effectiveness
of energy efficiency of solar cells «CUBESAT»

The main objective of research was experimental determination of efficiency of development
of solar batteries energy at various orientation of the CubeSat case concerning a source of light
radiation.

For research the model of the satellite (fig. 1, a) was assembled. As converters of light energy
solar Solar Panel Cell Solar batteries were used: 80x85 mm; 6V; 0,8W.

The model of the satellite 1 (fig. 1, a) represents a cube with a size of edge of 100 mm. Each
panel of solar batteries was numbered (fig. 1, b).

Fig. 1. The CubeSat model with panels:
a — a general view of experimental installation: 1 — the model of the satellite, 2 — swivel bracket;
b — the scheme of an arrangement of solar panels on the satellite model.:
1 —top side; 2 — the right side; 3 — back side; 4 — forward side; 5 — the left side; 6 — lower side

The model of the satellite was installed on swivel bracket (fig. 1, a) which provides two rotary
degrees of freedom [2]. During the first experiment orientation of the model concerning a light
source changed only on antiaircraft corner, and during the second experiment — at the same time
both on antiaircraft and on azimuthal to corners.

As a source of lighting the usual luminescent lamp and a street daylight were used. Distance
from installation to a lamp of 65 cm. Tension from each solar battery was measured serially by
means of a multimeter (Mastech my 61).

The model turned on antiaircraft and an azimuth ranging from 0 to 90 degrees with a step
of 10 degrees. In fig. 3 schedules of dependences of tension at the exit of each of six solar panels from
angular situation concerning a light source are submitted, removal of data took place at a fluorescent
lamp. The arrangement of solar panels on the model corresponds to an arrangement in (fig. 1, @), thus,
an arrangement of the light source is located perpendicular to the top side of the model.

Then experiment on removal of tension from solar batteries, but already was made open-air at
day lighting (fig. 4).

For an assessment of efficiency of development of energy all panels of solar CubeSat batteries
made summation of tension (fig. 5) from each panel corresponding angular provisions, in both
conditions of carrying out experiment at a usual luminescent lamp and at a daylight respectively. In
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experiment 3 and 4 data at turn of the model on antiaircraft corner and on antiaircraft and on
azimuthal to corners respectively in street conditions and their total dependence on a corner is
shown graphically (fig. 5).
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Fig. 3. Schedules of dependence of tension on a corner at a fluorescent lamp:
a) on antiaircraft corner, b) on antiaircraft and on azimuthal to corners at the same time
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Fig. 4. Schedules of dependence of tension on orientation of panels of the model to the Sun at continuous
overcast: a) on antiaircraft corner; b) on antiaircraft and on azimuthal to corners at the same time
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Fig. 5. Schedule of dependence of total tension on a corner:
a) a light source — a fluorescent lamp; b) a light source — Sun overcast

246



From experimental data it is visible that at a perpendicular arrangement of one of panels of
solar batteries of the model concerning a light source, this solar battery gives out the greatest
tension. However, total tension from all panels thus is less than, at turn of the model on a certain
corner as in such situation other panels receive more light.

By changing only an antiaircraft corner the maximum total development of energy (fig. 5, a)
takes place at coal 40—45 a hail. When carrying out experiment in the conditions of continuous
overcast, light scattered. Thus obviously expressed extremum (fig. 5, b) it isn't observed.
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Ultrasound measurements with two-frequency sounding

The ultrasound measurement instruments capable of providing reasonable accuracy in the
whole measured area with an adjustable range of the measurement depth at an instrument frequency
shift are often preferred to measure the distance in the sphere of industry. The major error of the
ultrasound measuring instrument is caused by the error of the ultrasound pulse arrival. There are
two approaches to measure the distance by means of the ultrasound. The first approach is based on
the measuring phase deviation between an emitted signal and a received signal. The phase between
the emitted signal and the received signal is proportional to the measured distance. The applicability
of the described approach is restricted by the distance equal to the wave length. The second
approach is based on determining the moment of the reflected signal according to the set tension
level. For distance measuring, the time interval between the emitted signal and the time interval
required for the received signal to build up to the threshold point are used. The threshold point is
chosen to be higher than the noise level. Due to the complicated form of the ultrasound pulse, the
comparator response time does not coincide with the sound initiation. The error of this
measurement technique can be tens of the carrier cycles, and it cannot be taken it into account due
to unpredictable changes of the front echo signal envelope in waveguide propagation.

The task of determining the time echo signal position is very urgent for acoustic devices in
which the acoustic path dramatically contributes to the change in the signal envelope shape.

The authors of the present study offer a method which uses the signals of two different
frequencies to measure the distance. As a result, it will eliminate the major part of measurement
mistakes connected with the wave guided propagation of the ultra sound and provide increase in the
measurement accuracy.

The method principle implies the emission of two signals at different frequencies and
measurement of two time intervals between the pulse emitted and the pulse received when the
comparator comes into action (fig. 2).

UVA N U VA
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Fig. 2. Oscillograms demonstrating the beginning of two echo signals (solid line indicates
the first echo signal with the recurrence interval T2, dotted line refers to the second echo signal
with the recurrence interval T1), a is the operation time of a comparator, b is the correction work resullt,
where U.opy, is the threshold comparator voltage; t’; and t’, are time intervals after correction

For two received signals of different frequencies the comparator response occurs at different
time relative to signal stimulation — point #; and #,, and the calculation of the time position of an
echo pulse is estimated in relation to these points.

After the time intervals measurement between the emitted and received signals, these intervals
are compared, and the correction occurs according to the formula:
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(At,—i-T))—(At,—i-T,) =min, (1)
Where 7, is the fluctuation period of the first ultra sound wave, 7, is the fluctuation period of

the second ultra sound wave, / is the correction number, Az, is the first measured time interval, Az,

is the second measured time interval. The formula (A7, —i-7}) is used to determine the reflection

surface distance.
Algoritm of distance measuring by means of dual-frequency method

To obtain information about the distance being measured the following steps are efficient:

1)  Choosing search frequency. The first is to choose the highest frequency. This frequency choice
is determined by the maximum measured distance. The choice of the second frequency is determined by
the emitter properties. Generally, it is recommended to range the coefficients from 1.2 to 2.

2) Emitting of two signals and saving the comparator response time points for each of them,
1 and 1.

3) Derivation of the following matrix:

(n-T)-,-T,)
(tl _2]11)_(12 _ZTz)

(t1 _nﬂ)_(l‘z _nTz)

4) Determining i, the number of the smallest positive elements of the derivate time matrix.
5) Calculating the time interval according to the following formula:

ty=(At —i-T)—A,

where j=1i+ 1, i is the number of iterations, j is the number of the echo signal interval, during which
the comparator responds, 7, is the fluctuation period of the first ultra sound wave having greater

frequency, Af, is the time interval between the emitting signal and the moment of the comparator

response.

Processing a signal with the help of the described algorithm enables considerable
improvement of the distance measuring accuracy. The error of distance calculation via the given
formula makes not more than 1/12 of the smaller frequency interval. The presented method can be
used to measure the distance in the interval of 100 meters in the air.

Significant variations in measurement errors when using the single comparator are due to the
waveguide propagation of ultrasonic vibrations, which leads to a significant change of the pulse
shape at various distances. Based on these data, we can conclude a substantial increase in
measurement accuracy by increasing the measured distance. At distances greater than 12 m the
error frequency method does not exceed 1 % (confidential interval was + 0.2 %), while the error of
the method with one comparator is greater than 7 % (confidential interval of + 1 %).
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Data processing by FPGA chip-based SPA method

Ultrasonic testing is widely used in non-destructive testing due to its safety and versatility.
Advanced Phased Array systems with high speed scanning have become promising for 3D object
imaging.

A phased array system is a multi-channel ultrasonic system, which uses the principle of time-
delayed triggering of the transducer transmitting elements combined with time corrected receiving
of the detected signals. The main advantage of phased array systems is their ability to vary the angle
of insonification in the tested object (sound beam sweeping and focusing) [1].

One of the most common imaging techniques for the object control is SAFT (synthetic
aperture focusing technique). This method is based on creation a focused acoustic field for each
control point of the object. The disadvantage of SAFT is long duration of image reconstruction.

SPA technique is currently used to solve a large number of NDT problems.

An advanced SPA (Sampling phased array) technology was developed in the Fraunhofer Institute
for Non-Destructive Testing (IZFP). SPA allows obtaining sufficient reconstruction of defects at high
inspection speeds and inspection of anisotropic materials. The method implies alternate initiation of the
array elements and parallel receiving of the reflected signal by all the array elements.

The received ultrasonic signals for each transducer array for each position are saved.
Subsequently, they are used as baseline data for imaging of the area under control.

In the first tact of array operation, the first transducer is excited, and then all elements of the
array start receiving the reflected signal. The resulting A-scans are stored in memory for subsequent
processing. In the second tact, the second array element is excited, and all the arrays receive the
reflected signals. This process continues until all the elements of the array have been enumerated.

After saving A-scans for all combinations of the source/receiver, imaging starts. According to
the calculated signal propagation time to each of the object points, the required amplitudes are
sampled, from which the resulting amplitude of the point is obtained.

High demands to data processing speed make it necessary to perform many operations
simultaneously.

Concurrent use of several high-performance processors or the use of the programmable logic
matrix allows embodying streaming data from the sensor array.

Using FPGA, several channels are organized. All channels perform the same actions
simultaneously. This is done to increase the processing speed. The number of channels is
determined by the number of the elements in the array.

Block _|Time slots | Block of _|The A-scan o Image
enumeration “lblock “\calculating "lmemory ¥ processing

?

Fig. 1. Block diagram of the data processing channel

To increase the device operation speed, time intervals are calculated before processing. In its
memory, FPGA stores only the calculated results, which are required to construct the object image.

The Block enumeration is responsible for determining the estimated number of the current
point.

The Time slots block is a memory which stores the ultrasonic propagation time to each point
of the tested object.
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The Calculation block calculates the required addresses for the A-scan memory.

The A-scan memory stores the digitized signal reflected from the control object.

The Image processing block produces reconstruction of object control image, and information
transmission block is used to send the results to the display device.

The circuit for 4 channels without image-processing unit will be as follows:
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Fig. 2. Circuit realization of SPA on FPGA chip

The problem to be currently solved is minimization of the information processing algorithm
for the SPA method. Increase of the processing speed, an acceptable complexity of the process and
its cost are new challenges for scientists.
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Balanced scorecard as a management method and its integration
with the quality management system

Creating effective enterprise management systems is one of the most important problems of
modern managers. Any model of the company's management includes stages like planning and
analysis, for example, the PDCA cycle of Shewhart-Deming. As we know, the process of planning
preceds the implementation of all other administrative functions as it is intended to formulate goals
and objectives of the enterprise, ways and means and methods of achieving them. That is one of the
main aspects of the management system, the proposed standard GOST ISO 9001-2011 [1]. In order
to achieve the previously planned objectives director and managers must constantly monitor and
measure processes and products through the key performance indicators, consistent with the
balanced scorecard (BSC).

Currently, many companies use the balanced scorecard for performance assessment. BSC was
described at the beginning of the 1990s by American scientists R. Kaplan and P. Norton [2].
According to them, BSC provides managers a tool to achieve the desired results in a complex
competitive environment.

In essence, the BSC is a method of implementing the strategy of the organization. It can
become the basis for a balanced structuring of management subsystems and reorientation of their
strategy [3].

An example of the integration BSC with management system is furniture factory «XXX».
It is difficult to determine the «boundaries» of a control subsystem. This can be done only on the
basis of a very simplified model. Enterprise management system is based on the PDCA cycle. Fig. 2
presents a simple chain of furniture factory’s management. BSC ranks «control» as a motivating
and controlling system, but indicators for monitoring are formed on the stage of «planning.» QMS
at the enterprise is realized on the stages of «planning» and «realizationy.

QMS

~» Analysis » Planning P Realization ==
. Control l o
BSC

Fig. 2 Chain of management

Table 1 shows the interaction of some control subsystems of furniture factory with BSC and
QMS (based on standard GOST ISO 9001-2011) [1] [4].
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Table 1

oOMS BSC
QMS BSC
Management subsystem
g Y p. Note +/— Note
Personnel management:
nanag Present fully, BSC allows using staff
e motivation 6.2.1, . . ..
. . described the general | + |performance increase motivation,
e internal training 6.2.2 . .
.. requirements create transparent requirements
e examinations
Operative controlling: 5.6
. . -7 | Described internal .
e internal audits 8.2.2, e8¢ bed .te na BSC provides a measure of the
. audits, monitoring + oo .
e corporate Time Management | 8.2.3, work units, identify bottlenecks
. and measurement
e expertise 8.4
Document management: .
Contains full . .
e flow of documents 4.2.3, . Document control is carried out
. documentation + L
e organization network 553 . through certain indicators
- . requirements
resource information exchange
Business Process Management: . .
. . . Transformation of strategic
e strategic planning Planning based on R S o
. L 5.4 + |objectives into specific indicators
e rationalization proposals goals .
for each business process
e process approach

In general terms, all management subsystem interacts with the BSC through the following
channels:

e each of the subsystems contributes to the implementation of the strategy;

e cach of the subsystems of management must be adapted (aligned) by introducing
a strategy;

e cach of the subsystems of management can be a source of information for the BSC
(including other subsystems).

Based on the foregoing, the balanced scorecard can be easily integrated into the enterprise
management system, it complements the QMS (GOST ISO 9001-2011), as can be seen from the
table. Integrating BSC with management system of enterprise, managers are able to facilitate
communication between departments at all organizational levels, converting the huge flow of data
in the intelligible information, and provides an understanding of the BSC strategic objectives of all
the participants of the production process and helps to prevent critical situations. From the above it
can be concluded that the Balanced Scorecard is a tool for measuring the effectiveness of the
enterprise, based on a strategy that reflects the most important aspects of business.
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Acoustic method to measure the geometric parameters of pallets

Beer production is a complex process, which includes a large number of stages. The last step
is the delivery of beer from the producer to the consumer. Transportation of alcoholic beverages is a
complicated and important process. Consider an automatic line for bottling beer in a plastic bottle
with an average capacity of 40 000 bottles per hour. The raw material for the line is beer, a plastic
bottle, a cap, a package and a pallet. Impaired geometry of the pallet can cause an error in the
operation of the automatic device for packaging bottles on a pallet that can interrupt the line for at
least 30 minutes, during which the company produces 20,000 bottles. Thus, the enterprise will lose
money and customers.

Disposable trays are usually designed by the product supplier that their size is most consistent
with the size of the platform of the products to be delivered. Therefore, the sizes of disposable
pallets are not regulated and therefore, they should be controlled. The quality of pallets is also to be
monitored: board integrity, cracks, fracture, protruding nails etc. The purpose of the research is to
develop and produce a simple and easy-to-use prototype device to perform the control of
geometrical parameters and quality of pallets.

The measurement principle is based on the method of echolocation by means of ultrasonic
pulses. Ultrasonic echolocation allows determining spatial coordinates of the reflecting object.

Ultrasonic echolocation is methods and technical means to obtain information on the internal
structure of various objects and environments through the use of the phenomena of reflection,
scattering and absorption of ultrasonic vibrations. The first echolocation system sended a signal to a
certain point in space. The known speed of signal travelling in the environment and the ability of
the obstacle to reflect this type of signal made possible to determine the distance to the object
through the delay in response. Application of ultrasonic echolocation for practical use is of current
interest since it allows diagnostics of the optical and radiopaque structure. An important advantage
of ultrasonic echolocation is the fact that low-intensity ultrasonic vibrations are harmless to living
organisms. Methods of ultrasonic echolocation are widely used to perform control of industrial
materials and products, that is, in ultrasonic non-destructive testing.

Technical description of the device

The equipment is designed to measure the geometrical parameters of the pallet blocks for beer
bottles. The measurement principle is based on the method of echolocation by means of ultrasonic
pulses. The sensors are designed as separately combined searchers operating at a frequency of 40 kHz.

The device contains eight measuring channels. Each of the channels includes

1. ultrasonic generator;
2. emitter;

3. receiver;

4. amplifier;

5

. interface with a microcontroller.

The block diagram of the device is shown in fig. 1.

Each of the ultrasonic generators comprises a cascade transistor operating in a switching
mode. They switch in turn to avoid interchannel interference. The design of the sensor is shown in
fig. 1. The receiving and emitting transducers are placed at a distance of about 10 cm from each
other. Each of them is put in a special conical concentrator. This type of arrangement is caused by
two factors. Firstly, the acoustic zone to be controlled is reduced and this improves resolution. An
increase in the concentration of the acoustic field leads to an increase in signal-response. Secondly,
parasitic coupling between the receiver and the generator sharply decreases. The amplifier in each
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of the channels is assembled on a separate board, placed in a separate metal casing. This is required
to eliminate interchannel interference within the electron path. The input cascade is a differential
amplifier on transistors VT1...VT3. The second cascade is a band filter provided by the oscillating
circuit on elements L4, C3 included in the collector circuit. This combination significantly reduces
the noise caused by high-power operation of electrical machines. The third cascade harmonizes the
analog part of the receiver with the input circuit of the microcontroller. An amplitude detector is

placed at its output to increase ease of adjusting operations.
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Fig. 1. Block diagram

The prototype of the device to control the geometrical parameters of the pallet blocks for beer
bottles is to be built and tested.
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Portable electrocardiograph to diagnose heart diseases

The monitoring of vital physiological signals has proven to be one of the most efficient ways
for continuous and remote tracking of the health status of the patients. Electrocardiographs are often
used in many medical service centers and hospitals to diagnose and monitor person’s health status
by measuring their cardiac activity. Electrocardiography (ECG) is a non-invasive method, which
can be applied to evaluate the heart electrical activity, to identify any heart damage, the position of
the chambers, to measure the rate and regularity of heartbeats and investigate the effect of drugs and
devices used to regulate the heart activity. This procedure is very useful for monitoring people with
(or susceptible to) impairments in their cardiac activity. [2, p. 2].

In order to provide monitoring of the several physiological parameters, using only one device,
various biomonitors, introduced several years ago and used so far in hospitals, were created.
Although, these devices are commonly used to detect, treatment and record several physiological
signals simultaneously, they are not used in the conventional telemetry system because they limit
the freedom of movement of the subjects whose biopotentials are being measured. First, most of
these systems receive power from an electrical outlet and they are heavy, which makes casual
movements very difficult [3, p.2]. Moreover, besides limiting the freedom of mobility of the
subjects, the wires used to connect the electrodes are frequently a source of noise in a data
acquisition system.

The goal of our project is to design and fabricate a wireless portable electrocardiograph to
help eliminate the restrictions caused by lead wires in conventional systems used in hospitals. It will
allow you to record and transmit the signal from the sensor to the device through a wireless
connection. In hospitals, our device would readily be adaptable to any system used to monitor
physiological parameters, particularly with bedside ECG monitors, wireless capable computers and
portable ECG monitors. It will allow tracking patient’s vital signs of at all times despite his/her
proximity to a bedside monitor.

Together with its wireless capabilities, this system will have to meet several design
specifications including technical standards for portable bioinstrumentation devices to ensure safety
and functionality. Hence, this device will be battery powered, double insulated and isolated from
the ground to keep it from constituting an electrical hazard to the patients. The device susceptibility
to electromagnetic interference will be minimized to produce more accurate signals. In addition, the
device will be implemented audio and visual alarms to alert the user when the measured ratio
reaches a critical level. Furthermore, the plastic case will also make this device robust enough to be
worn during physical activities.

Currently, there are two different types of ECG systems that are used. The first one is the
standard ECG that generally involves twelve or fifteen leads that are connected to the patient’s
chest, arms and right leg through electrodes. The device records the ECG signal for almost thirty
seconds [1]. Possible ailments can be discovered from reading the ECG signal. However, due to the
short time for measuring, sporadic abnormalities that mostly occur in the intensive care unit (ICU)
can’t be discovered.

In order to solve problem mentioned above, continuous electrocardiogram telemetry is used
by many hospitals to monitor patients in the ICU. This device has three electrodes that acquire ECG
signal for an extended period and then the signal is displayed on a screen or printed on an ECG
graph paper. The Wireless ECG Monitoring System get into second category of ECG devices, and it
will be used to monitor the cardiac activity of subjects.

Both standard and continuous electrocardiographs are marketed as “portable”, but they are not
necessarily small and lightweight. In addition, most such appliances receive power from an
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electrical outlet and are sufficiently heavy, so they must be mounted on a cart in order to move from
one location to another. Wireless devices have the potential to significantly improve this situation
by reducing the weight and size of these devices and eliminating the necessity of using lead cables.

The purpose of this project is to develop a working prototype of the electrocardiograph, which
can be used by hospital patients and send measurement data over a wireless connection via GPRS to
a server for calculation, transmission and keeping by the doctor. This device will save time and
effort for the nurses who are constantly following the patients’ conditions and help them to operate
more efficiently. At the same time, the goal of this project is to minimize the cost of the device, so
hospitals can afford each one for every patient, especially the ones that are in the ICU.

Thus, a design of the handheld electrocardiograph for individual diagnosis was developed.

To ensure the requirements, the device has a simplified registration procedure first standard
ECG leads from your fingers and subsequent signal processing in the device and in the PC.

The device provides:

1) registration of ECG on the fingers;

2) display the ECG in real time on the screen;

3) saving the information on the SD card;

4) reading and automatic processing from SD card to PC;

5) definition of diagnostic indicators;

6) accumulation of data for further consultation with the doctor.

The measuring system follows all the requirements for electrocardiographs.

The main goal of this project is to create a device capable of measuring the ECG by
eliminating the necessity to use. This means that the system will be required to have specifications
which can encompass such ECG monitoring systems.

The integrity of the signal, which is wirelessly transmitted to the receiver or relayed to an
electrocardiograph via input cables, is a very important aspect of this system. It is important that a
doctor, who uses continuous ECG monitoring, will be able to objectively notice variations in a
subject health status based on the trends of the waveform of the signal. Moreover, a distorted signal
can cause erroneous medical diagnostic or inaccuracy of measured values (e.g. heart rate).

For this reason, the wireless biomonitoring system must have a signal to noise ratio (SNR)
deemed acceptable for ECG signals and possibly for other types of signals.

In order to optimize the performance of the signal acquisition system, the desired SNR will be
set at 60 dB. It will allow our system to receive useful and cut off unwanted signals.

We strive to make the system as little as possible, with weight about 100 grams and
dimensions about 5x10x2 sm. Now, the dimensions are slightly different from the planned (weight
is about 200 grams and dimensions are about 7,5%12x2,75 sm).

Now, work on the project continued.
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Increasing the quality of cable insulation control

Introduction

Insulation is an essential component of cables and wires used to prevent the electrical contact
between conducting parts of cables, to ensure the transfer characteristics of cables, to shield the
cable core from mechanical and other negative impacts. Thus, the qualitative control of insulation
over the entire cable length is required to provide the reliable transmission path.

The two methods to control the cable insulation are stated in the current regulatory
documentation: electrical discharge method [1, p. 4] and capacitance method [3, p. 1; 5, p. 1].

The electrical discharge method provides a high voltage to the cable insulation surface. The
controlled cable is moved through the bead chain electrode. Breakdown occurs when the defect of
insulation is moved through the control area. When using the other method, the controlled cable is
moved through a metallic cylinder filled with water. The metallic cylinder has a relatively small
length and is connected to a high frequency voltage source [5, p. 1]. The methods and their
drawbacks were considered in the papers [6, p. 1]. The stated drawbacks can be removed by using
both methods, and, thus, it allows us to increase the efficiency of control [6, p. 1].

Description of the control method

The observed method provides the test voltage application to the cable insulation surface
using the bead chain electrode (fig. 1) and the concurrent continuous control of the linear
capacitance.

A

bead chain
electrode

insulation

Fig. 1. The model of the bead chain electrode and a cable

The test voltage value is chosen depending on the insulation thickness and material [2, p. 4] as
ET-2 testing (spark testing). Thus, the change of capacitance per length and the breakdown
occurrence indicate the defect moving through the control area.

The purpose of research

The accuracy of capacitance measuring with this method depends on different factors. The
aim of the research is to analyze the effect of the test voltage parameters on the accuracy of
measurement. And the method to decrease the effect of the test voltage parameters is proposed.

Theoretical model of the control implementation

The method provides the application of test voltage to the controlled cable surface (fig. 2).
The area under control can be presented as a cylindrical capacitor. So, their capacity can be
calculated by the known formulae [4, p. 118].
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Fig. 2. Theoretical cable model with the area under control

In practice, the measured capacity of the controlled area differs from the calculated one
because of the test voltage spreading on the controlled cable surface. The test voltage spreading
occurs due to the partial discharges which propagate along the insulation surface. Thus, the length
of control area L is more than the length of bead chain electrode / (fig. 1) with high test voltage.

The length of the test voltage spreading depends on the test voltage parameters such as value
and frequency.

Test voltage parameters

The value of spark test voltage is considerably greater than the operating voltage. The test
voltage value is regulated by the national standard [2, p. 4] and it is chosen depending on the
insulation material and thickness. Fig. 3 illustrates the dependence of the test voltage spreading
length on the test voltage value for different frequencies. According to fig. 3, the length of the test
voltage spreading increases when the test voltage value grows. The comparison of dependencies for
the same test voltage value proves that the spreading length is greater for higher frequency. To
decrease the effect of test voltage parameters (value and frequency), it is necessary to consider these
parameters in software of the device when the cable capacity per length is measured.

Conclusion

The effect of test voltage parameters on the length of test voltage spreading has been considered
and the method to decrease this effect has been proposed. It allows us to obtain useful signal for
providing high quality of cable insulation control. The considered method is software-based and do not
complicate the device construction. The advantages of the proposed method are obvious.
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Fig. 3. The dependence of the test voltage spreading length on the test voltage value
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Design of the betatron body

The betatron — the accelerator of charged particles taking a special place among numerous
types of accelerators of the charged particles applied in the practical and scientific purposes. In the
betatron for acceleration of electrons on the circular use the electric field induced by the magnetic
flux changing in time, other accelerators use principle of action resonant. The movement of
particles and impact on them of the accelerating field are strictly synchronized.

Development of small-sized betatrons is capable to replace x-ray devices.

Advantage of small-sized betatrons in front of x-ray devices consists in higher power of a
dose of braking radiation. The betatron demands smaller costs of creation of biological protection
for the personnel and people around because in the switched-off state it as the source of radiation
doesn't constitute danger. Small-sized betatrons improve in two directions: reduction of the
dimension of installation and increase in intensity of radiation [1].

Project works at creation of every product, including bodies of the betatron having a difficult
geometric form take a long time, are involving in design engineers of different specialties.
Application of modern powerful tools of the computer equipment and the special software leads to
considerable reduction of time, spent for project works and, as a result, reduce labor input of these
works. Use of computer aided design systems (CAD-systems) allows not only to receive a set of
design documentation, but also to carry out virtual tests that also reduce costs of production of
prototypes. For this purpose the 3D model becomes. The 3D model of the lower part of betatron
body options is given in fig. 1 and 2. Creation of such 3D model — a labor-consuming task, but it
gives indisputable advantages at design. On the basis of a 3D model release of a set of design
documentation, development of technological processing is possible, and also this model can form a
basis for automatic generation of the operating program for the machine with numerical control
(CNC) for the purpose of further production.

Fig. 1. 3D model of the lower part of the case of the betatron (inside)

261



Fig. 2. 3D model of the lower part of the case of the betatron (outer side)

References

1. B.A. Mockanes, I'.1. CepreeB. IHAYKIIMOHHBIN yCKOPUTENH JIEKTPOHOB — OETaTPOH. —
Tomck: u3g-so HU TIIY, 2012. — 312 c.

Scientific supervisor: T.G. Kostyuchenko, Ph.D., Associate Professor

262



V.D. Than

National Research

Tomsk Polytechnic University
Tomsk, Russia

Improvement of accuracy in the extrusion process

Introduction

A rapid prototyping method makes it possible to produce complicated parts based on
computer 3D model. Most of the rapid prototyping methods can assemble models from a variety of
widespread and special materials. The modern additive technology for the most of 3D-printers
requires ABS-filaments or PLA-filaments, respectively, from ABS (Acrylonitrile butadiene styrene)
polymer or PLA (Polylactic acid) polymer, with a diameter 1.75 mm or 2.85 mm, which used as a
consumable material in 3D printing technology.

Filament obtained from plastic granules, which in case of ABS, are the products of oil and gas
industry. Accordingly, the price of granules is much cheaper than the price of the finished product,
even taking into account the cost of electricity consumed in the transformation of the granulate in
the filament.

In this article has been investigated factors affecting the diameter of the plastic filaments, as
well as considered the problem of improving the quality of the filament plastic in the extrusion
process.

Statement of the problem

A great deal of research has been conducted at universities and research institutions to expand
the applications of FDM technology and to improve the FDM process. Work has also been in
progress in some organizations to develop new metallic or ceramic materials for rapid fabrication of
functional components by FDM with higher mechanical properties [2, 3].

In operations of the 3D-printer basic parameters affecting the quality of the finished product and
fidelity digital models is diameter of the plastic filament. Therefore, to improve the production of plastic
filaments, it is necessary to investigate and correct the control loop diameter plastic filament.

In order to stabilize the diameter of the plastic filament, we must consider the dependence on
other parameters such as the temperature in the heating zone of the screw, the screw speed, the
pressure in each zone of the screw and others. Changing any of these parameters leads to a change
diameter of filament.

The most important parameters that have a permanent effect on the change in the diameter of
the plastic filament is heating temperature and screw speed. On the base of this parameters
experiment has been finished on the real object.

Fig. 1 and 3 show the graphs of the experiment conducted with an extrusion installation
indicating the temperature and speed of screw dependence of the diameter.

D. [mm] Dependence diameter on the temperature D, [mm] Dependence diameter on the speed of the screw

16 T.[0C]

g V. [rpm]
230 235 240 215 200 400 600 800 1000 1600

Fig. 1. Dependence of the diameter Fig. 2. Dependence of the diameter
on temperature on the speed of the screw
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From the graph in fig. 1, it can be concluded that the higher the temperature, the smaller the
diameter.

Analyzing the resulting graph in fig. 2, we can conclude that as an increase in the drive speed
causes increase in the diameter of the filament in the plastic extruder.

For a simple model of the extruder, the control parameters, i.e. drive speed and the heating
temperature are changed manually. The influence of external factors is not taken into account in the
system; therefore, the system is not able to respond to external perturbations in the form of changes
in ambient temperature, changes in the composition of raw materials, etc., thereby increasing the
range of variation of the filament diameter.

The arguments above lead to the need for a system of automatic control of the diameter of a
loop, which could provide the necessary accuracy and speed in the production process. Solve tasks
can fully developed algorithm of adaptive digital PID control. Fig.3 shows a functional line
diagram of an extruder feedback

: Diameter !
1
1

> Control Extruder

Diameter Sensor
regulation
jmmmmdaaaaa

Fig. 3. Functional diagram of the extruder line with feedback

This diagram shows the connection of the probe diameter and electric installation,
temperature sensor, and others. The controller is designed to form the control signal for diameter
regulation when a signal comes from the sensor.

Conclusion

In this paper, conducted a study of factors affecting the diameter of the plastic threads, as well as
consider the problem of improving the quality of the plastic thread in the extrusion process. The
theoretical rationale for developing a feedback system for extrusion plant, which will improve the
quality of the product, reduce the number of rejects, to ensure continuous operation for a long period.
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Active clamp for increasing efficiency of switching power supply

Switching power supplies are widely used in almost all spheres of life. The main reasons are high
performance, compact size, efficiency (80-90 %) and improved stabilization target. Virtually all modern
electronics, including IBM, audio, video and other devices, is powered by switching power supplies.
Nowadays, trend of electronics is aimed at miniaturization of electronic equipment, including power
supply, and improve the efficiency. Therefore the aim of the paper is to present way of increasing
efficiency and reduced dimensions through the use of mode active clamp in converter.

Principal of switching power supply construction

o = WL e

DC voltage Pulse
converter generator

Network 220V Transformer

DC voltage
converter

Output

Fig. 1. Block diagram

Consider the block diagram of a simple switching power supply, which is the basis of all
switching power supplies.

The first block converts AC to DC voltage. This converter usually consists of a diode bridge,
which rectifies AC voltage, and capacitor, with smooth ripple of rectified voltage. However the
block has additional elements: filters of mains voltage and thermistors for smoothing the current
surge during start up.

The next block — pulse generator obtained from DC voltage by closing and opening electronic
key (there will be use mode active clamp). This pulse goes to the primary winding of the
transformer. The frequency of generating pulses of different power supply is different and lies in the
range of 30-200 kHz. The transformer provides the main functions of the power supply: galvanic
isolated from the network and regulation voltage to the required values.

The last block converts AC voltage, obtained from the transformer, to DC voltage. Block
consists of rectifying diodes and voltage ripple filter. In this block filter ripple is much harder than
in the first block because it consists of a group of capacitors and inductor.

Mode active clamp

Active clamp of forward converter allows obtaining high efficiency and small size of the
transformer. Consider the working principle of this mode.
At first time transistor Q1 is turned on, the transformer converts the voltage Vin to the voltage

o . N, . .
across the secondary winding of the transformer ratio (U,, =V, FS ). Capacitance Cc is charged to
P
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a voltage equal to Vin / (1 — D), and no current through it flowing. The coefficient D shows how
full duty cycle conversion.
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Fig. 2. The working principle

Then (fig. 3) transistor QI closes and current flows through capacitor Cc charging it. The
value of the magnetizing flux in the core is reduced, since the energy is transferred to the circuit Cc
and Q2. In the secondary circuit load is supplied through diode D1. This stage will continue for as
long, as the capacity Cc not charged to a value larger than Vin, and the amplitude of the
magnetizing current reaches zero.
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Then current of primary winding flows in the opposite direction. This direction is caused by
excess energy on capacitor as a result of the discharge of inductor through capacitor. Physics steady
state results in the equalization circuit capacitor potential to the value Vin, and the magnetizing
current must take the same value as at the first time. Transistor Q2 is turned off and all process in
circuit repeat.

The main advantages of active clamp mode:

1) magnetization reversal transformer produces the optimum voltage. Accordingly, we have
the minimum overload voltage of components at the maximum possible transformation ratio;

2) greatly reduced noise when switching transistor, since the energy of his switching
significantly reduced;
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3) reduced dynamic losses;

4) on the power key there are no voltage surges caused by the leakage inductance;

5) power stroke is limited only by the maximum overload voltage elements.

Some disadvantages of this mode:

e Difficult implementation;

e presence of an additional transistor;

e complexity of generating the control signal.

The main reason that declines efficiency of the power supply is switching losses of transistor
key. Using active clamp mode these losses a disappear, because switching transistor key happens at
low voltage. Therefore dynamic losses are reduced and efficiency increases. Also active clamp
mode can work on high frequency. But this mode is not implemented.
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Photodynamic Therapy

Nowadays great progress has been achieved in basic researches that has given us a better
understanding of tumor biology. Despite it, there are many serious diseases, for example cancer,
effective treatment of which is associated with certain difficulties. Besides, the number of new clinically
approved drugs is extremely low. This information suggests that it is necessary to pay attention to
existing therapies, that can be used to fight cancer. One of them is photodynamic therapy.

Photodynamic therapy (PDT) was the first drug-device combination approved by the US Food
and Drug Administration (FDA) almost 2 decades ago, but even so remains underutilized clinically [1].

Photodynamic therapy (PDT) — a method of treatment tumors, in particular cancer, the
essence of which is the electoral impact on biological tissues as a result of photochemical reactions.
Light energy is the catalyst of these reactions [2]. PDT consists of 3 essential components:
photosensitizer, light, and oxygen. It is obviously that no one of these is individually toxic, but
together they initiate a photochemical reaction that culminates in the generation of a highly reactive
product termed singlet oxygen and number of free radicals. This singlet oxygen activates the
cytotoxic effects, which is a specific mechanism of damage vital cells functions by formation of
deep structural and functional changes of the cell membranes and processes occurring within them
and as result these cells die [1].

The earliest recorded treatments that exploited a photosensitizer and a light source, in this
case sunlight, for medical effect can be found in ancient Egyptian and Indian sources. Over
3000 years ago vegetables and plants were used as substances to produce photoreactions in skin and
caused therapeutic effect.

The first serious scientific evidence that agents, photosensitive synthetic dyes, in combination
with a light source and oxygen could have potential therapeutic effect was made at the beginning of
the 20th century by von Tappeiner and Rabb in Germany. Historically this was a time when
Germany was leading the world in the industrial synthesis of dyes. Subsequent work in the
laboratory of von Tappeiner showed that oxygen was essential for the 'photodynamic action' — it is
the term, which was coined by von Tappeiner. However, in the early twentieth century
technological progress was not developed enough to create medical devices for photodynamic
therapy [3].

Much later, in the 1990s the Russian scientists developed a laser copper vapor system,
radiation of which was able to provide clinical impact. Besides, one early Russian development was
a new photosensitizer called Photogem which was derived from haematoporphyrin in 1990 by
Professor Andrey F. Mironov and coworkers in Moscow. Photogem was approved by the Ministry
of Health of Russia and tested clinically from February 1992 to 1996. A pronounced therapeutic
effect was observed in 91 percent of the 1500 patients that underwent PDT using Photogem, with
62 percent having a total tumor resolution. Of the remaining patients, a further 29 percent had
a partial tumor resolution, where the tumour at least halved in size. In those patients that had been
diagnosed early, 92 percent of the patients showed complete resolution of the tumour [3].

PDT is a 2-stage procedure. The first stage is an administration of a light-sensitive
photosensitizer into biological tissues. A photosensitizer is used to make the cells sensitive to light.
The second stage represents the tumor irradiation by light. It should be noted that light sources for
the photodynamic therapy may be either laser or non-laser. It may be xenon and mercury lamps and
the latest developments represent a matrix of LEDs. The laser systems in turn are divided by type of
the active substance. There are gas laser systems developed in Russia, which are used to treat skin
diseases. For example, a laser medical device Yakhroma-Med copper bromide has a direct clinical
impact [4].
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There are also real laser systems (eg, Yahroma-2) in which the copper vapor lasers are used
for optical pumping dye lasers. There is dye Rhodamine B, which is characterized by high
efficiency, which is about 20 %. The wavelength at which the activated rhodamine B is 510.8 nm,
which corresponds exactly to the emission of copper vapor lasers [4].

There is another very important point: each photosensitizer is activated at a particular
wavelength. For example, Photofrin is a very widely applied photosensitizing agent, which is
activated by the light with the wavelength 628 nm. The radiation by laser beam can be delivered
with the help of optical devices. In this way, flexible light sources are more preferred embodiment
of the use due to the fact that it can deliver light energy to virtually any organ in the body with good
homogeneity of light delivery [2].

Optical fibers were originally developed to transmit light energy with minimum losses to their
distal ends which emit like semi-point light sources. If electromagnetic radiation is confined inside
the core of the fiber and propagates along the fiber, this type of optical fibers is called Distal End
Emitting Optical Fibers.

There is another type of this device, which has side-emission effect. This effect represents a
leaking light from the fiber's core to its cladding and further via the outer jacket to the surrounding
medium. It mean that conducting light can leak from the side of fiber. These optical fibers are called
Side-Emitting Optical Fibers (SEOF). The main effect of forming a leak path is changing of the
refractive index.

There are different types of creation this effect. For example formation of leakage channels by
changing the shape of the fiber or macro-bending in certain part of fiber because the decay of light
along the fiber depends on the bending angle. Also, the channel leakage can be created by the
optical tunneling method or by outside impact interference that may be cause a change refractive
index [2].

Paradoxically, the highly localized nature of PDT is one of its current

limitations, because the treatment is ineffective against metastatic lesions, which are the most
frequent cause of death in cancer patients.

As it was mentioned earlier, each photosensitizer has a high absorption peak at a particular
wavelength of light. Most of the photosensitizers, which are actively used for FDT, have a high
absorption peak between 600 and 800 nanometers. This is because absorption of photons with
wavelengths longer than 800 nm does not provide enough energy to excite oxygen to its singlet
state and in this case cytotoxic effects does not occur.

Almost all photosensitizers used in cancer therapy are based on a tetrapyrrole structure,
similar to that of the protoporphyrin contained in hemoglobin.
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Problems of the development and launch of the satellite at TPU

Not long ago, people started to explore the space expanse area. Nowadays, the development
of space industry has become very popular. People conduct a large number of works and the
development of various spacecraft. The development of the aerospace industry is very quick.
Progress reached such point that we can develop and launch into space satellites of volume 1 liter or
less, for example it is cubesat. Cubesat is a nano-satellite. This class of satellites is becoming
popular among those who want to design their satellites. But the creation of a satellite is a very
complicated process. It requires a special permission.

This area of activity is interesting to many technical universities. They have been actively
working in this direction and launch their satellites. For example MSTU, MSU, BSTU launched their
satellites. They have been actively working in this direction and even launch their satellites. Because
TPU is in step with the time, it needs to launch his satellite. It is planned to do for the anniversary of
TPU in 2016. The developer of the satellite is Department of Precision Instrument Making of Institute
of Non-Destructive Testing. At the moment, already is working on its development. It is planned to
launch the satellite type cubesat. As all projects, the launch of the satellite has some difficulties. We
figured out 6 main problems connected with satellite invention in TPU.

First problem is to prepare the documentation, and it is limited in terms. Even the ready satellite
is not allowed to go to orbit without the preparation of special documents and contracts. It is very
important to obtain the permission for the flight and communications. It will take a lot of time.

To carry out any project, you need to build a team of developers. Since this is a satellite of the
University, the team must be of students. However, a group of students can never design the
satellite themselves. Therefore it is necessary to involve people working in this industry.
Inexperienced developers can make a lot of mistakes, one of which is to buy parts that subsequently
don’t fit together.

The second problem is a lack of experience in launching satellites. Because of this, the
development team must be very careful to study and develop satellites.

Also a question with the financing may appear. The space industry is one of the most
expensive industries and launch of cubesat compared with other space projects is cheaper, but still
will have a pretty high price.

The hardest part is the output of the satellite into orbit. To do this, you must buy a Poly
Picosatellite Orbital Deployer or to launch to the International Space Station. Then TPU will need
to send a satheellite into series of tests. However, if the satellite does not pass at least one test, it
will not go into space. To start you must sign a contract with the Russian Federal Space Agency, or
other entity involved in the launch of carrier rockets.

To build the satellite, it is necessary to have a specially equipped room. Just we need a room
for the installation of communications equipment. But first it is necessary to make and install the
antenna. Though at this time it is absent.

The assembled satellite must be very durable and made for all rules. In case of any problems,
it cannot be repaired or modified in space. But as TPU is one of the best technical universities in
Russia, we are sure that all problems will be solved, and satellite of TPU will be sent with success
into space. The launch of satellites is a very important task for our University, though it has several
problems listed above. If we are aware of them all, we can prepare better to overcome it.

Linguistic adviser: A.K. Ustyuzhanina, assistant prof., TPU, Russia
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Digital radiography system

In 1895, German physicist Roentgen discovered x-rays. Over a hundred years, X-rays have
been used in different spheres of science. Today, X-rays are widely used in medicine, industry,
science, etc. X-ray is a short wavelength, high frequency electromagnetic radiation, and the
principle of X-ray detection is to use strong penetrating power of X-rays. The X-ray band penetrates
through the inspected object, and thus we gain the information on this object. We can detect and
evaluate the nature, size and distribution of defects inside the material or the final product by the
variation of the X-ray intensity. Digital radiography technology is widely used in X-ray non-
destructive testing [1].

The term «digital radiography» refers to a set of methods of nondestructive testing and
diagnostics, in which the radiation image of the inspected object is converted at a certain stage in a
digital signal. Next, this digital signal is stored in the computer's memory and there it is redistributed
in the two-dimensional array of measured data that can be subjected to various types of digital
processing (contrast calibration, preparation, smoothing, etc.) and finally, it is displayed on a graphic
display screen or a TV-monitor as a grayscale image perceived directly by the operator [2].

Digital radiography can be divided into CR and DR [3].

CR systems use storage-phosphor image plates, and they provide a separate image readout
process; DR is a way of converting x-rays into electrical charges through a direct readout process.
DR systems can be further divided into direct and indirect conversion groups depending on the type
of x-ray conversion used (fig. 1) [3].

Digital Radiography

—

CR DR
Computed Radiography Direct Radiography
[ Indirect conversion ] Indirect conversion Direct conversion
= Scintilator-TFT | [»{ " "00¢0nductor
’ Storage phosphors ]
-Ir| Sc:inlillaiur-GGD] Selenium-drum ;

=»| Image intensifier |

Fig. 1. Chart for various types of digital detectors [3]

Fig. 1 shows a chart for various types of digital detectors. In the chart, CCD = charge-coupled
device, FPD =flat-panel detector and TFT = thin-film transistor [3].

Radiation sources in these systems are usually X-ray machines, and sometimes (in the control
of large objects in particular) betatron and linear accelerators are applied [2].

In order to increase the informative value of the control (diagnostics), some digital
radiography systems operate in a dual-energy mode (implementing the method of dual energy),
when the object under control is X-rayed twice, at two different voltages of the X-ray tube (which
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corresponds to two different efficient radiation energies). Sometimes we need to obtain high-quality
images of an extended object, based on application of one or another digital radiography system.
In this case, the radiography of the object is performed in parts. The received image slices are
“linked” to obtain a full image by using special algorithm of digital information processing [2].

Currently, the digital radiography system is widely used in industrial inspection, medical
diagnostics and to inspect baggage, handbags, sealed containers, etc. in order to ensure the safety of
passenger and freight traffic [2].

In Nondestructive Testing Institute of Tomsk Polytechnic University was created Laboratory
of Technical Tomography and Introscopy in 2010 year by merging departments Ne 10, Ne 84 and
laboratory Ne 82 of Scientific Research Institute of Introscopy, whose existed from day of Institute
foundation in 1968 year. Its priority directions of research are Develoment and production of
hardware and software for systems of betatron and digital radiography. The base activity directions
of laboratory are: radiational introscopy, radiational albedo control, automation of radiational
inspection results [4].
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MpoeKkTHas MeToAMuKa B 00y4YeHNN aHIMUICKOMY A3bIKY B TEXHUYECKOM By3e

CoBpemeHHbIH 3Tan pa3BuTHs obiiectBa B XXI Beke XxapakTepuszyercsi HEOOXOAUMOCTBIO HE
TOJILKO COBEPIIECHCTBOBATh 00pa30BaTEIbHYI0 CHCTEMY, HO U HaXOJUTh HOBBIE, Oosiee 2 deKTHB-
HbIE CIIOCOOBI BeZIeHHsI 00pa30BaTeIbHOIO Mpolecca B y4eOHOM 3aBEICHUH.

[ToBeIIeHHe KayecTBa 00pa30BaTEILHOIO MPoIlecca UTPAET HEMAJIOBAXKHYIO POJIb B METOIUKE
npernojaBaHusl aHTJIUICKOro SI3bIKa, a KUCIOJIb30BaHWE HOBBIX (hopM oOyueHus: B Melaroruuyeckoin
JIESATELHOCTH CJIEJIyeT paccMaTpUBaTh KaK YCJIOBUE PAa3BUTHUSI U COBEPUICHCTBOBAHUS JIMYHOCTH
o0yuyaroierocs.

VyebHas nucumiivHa «MHOCTpaHHBIN s3bIK», B YaCTHOCTH aHTJMUCKHM, CTAaBUT CBOEH lie-
JbI0 TAPMOHUYHOE, LIEJIOCTHOE Pa3BUTHE JIMYHOCTHU CTYIEHTA-OyAylIero BbIMMYCKHUKA TEXHUYECKO-
ro By3a, KOTOPBIA CMOXET HE TOJbKO YYaCTBOBAaTh B MHOS3HIYHOM KOMMYHUKATUBHOM IpOIIECCE,
HO U COBEPILIEHCTBOBATHCS KaK B aHTIIOSI3bIUHON peyeBOil 1eATeNbHOCTH, TaK U B Y3KOMPOQUIbHBIX
JTUCHUTITUHAX.

B cBsi3u ¢ Tem, 4To TpaauIMOHHBIE POPMBI 0O0YUYEHHs B YMCTOM BUE MOCTENEHHO yTPauMBaIOT
CBOM TTO3UITNH, JIOTUYHBIM CTAHOBUTCS TIOUCK aKTHMBHOTO BHEIPEHUS U HE MeHee Y(P(EeKTHBHOTO HCIOJb-
30BaHUsI HOBBIX opM 00yueHust. K Takum rnporpeccuBHbIM hOpMaM OTHOCHUTCS MPOEKTHAsI METO/IUKA.

B Hacrosiniee BpeMs MpoeKTHasi METOJMKa BECbMa aKTUBHO MCCJIEIYETCSl CIEeLMAIUCTaMU B
obnactu Metonuku u neparoruku U.A. 3umueit, U.JI. bum, E.C. Tlonat, u apyrumu.

[TpoekTHas nesATENBHOCTh B 00pa30BaTEIbHON CUCTEME MPEACTABIISAET COOOM HECTaHAAPTHBIM,
HETPaUIMOHHBIN crocod opraHu3aluu mnpoiecca o0y4yeHHUs: ¢ UCMOJIb30BAaHUEM aKTHUBHBIX JeicT-
BUI, TaKUX KaK TUIAaHUPOBAaHME, MPOTHO3UPOBAHKE, aHAJIU3, CUHTE3, U MO3BOJISIFOIIUN JTUYHOCTHO-
OPUEHTUPOBAHHBIN MOJIX0/ B 00yUYE€HUU UHOCTPAHHBIM si3bikam [1)3].

[IpoexkTHass MeTONMKA MMEET MPAKTHUUECKYI0 HAMpaBJIEHHOCTb, MO3BOJISIET COYETaTh CaMoO-
CTOATEbHYIO padOTy ¢ rpyNIOBOM U KOJUIEKTUBHOW. MeTOI MPOEKTOB aKTUBU3UPYET BCE CTOPOHBI
JUYHOCTH Y4YEHHKa, €ro HMHTEJUIeKTyalbHble M TBOpYecKue crmocoOHocTH. [lpu Takom moaxome
K Ipoueccy oOydeHus, co3arorcest 0osiee MPOAyKTUBHbBIE OTHOIICHUS Y NIPENoAaBarels co CTyAeH-
ToM. C IOMOIIIBIO 3TOTO, JIMYHOCTHBIN MOAXO/ B TPYIINE CTYICHTOB C pa3HbIM 0a30BbIM (DyHIaMeEH-
TOM BJIaJIEHUS] aHTJIMHACKUM S3BIKOM, Ja€T BO3MOYKHOCTb MPOyKTUBHOTO MCMOIb30BaHUS yueOHOTr0
Bpemenu [ 1)1, c. 5].

Tak B Tomckom [lomuTeXHUYECKOM YHUBEPCUTETE CAMOCTOATEIbHAs paboTa CTYJIEHTOB
1-2 kypcoB no aucuuiinie « MHOCTpaHHBIN SA3bIK» YaCTUYHO MPEAYCMOTpPEHa B BUPTYaJIbHOU 00-
pasoBarenbHO# cpene Moodle.

OnaHuUM U3 BUIOB JIE€ATEIbHOCTH, MPEAJIaralolliuMcsl JUIsl BBIIIOJIHEHUS CTyAeHTaM, SBIISIETCS
MOJIOTOBKA MPOEKTa MO MU3YYEHHOMY MaTepHually U MpeanokeHHoi Teme. [IpoekT MoxkeT ObITh

1) uHOUBUIYabHBIM;

2) TapHBIM WU

3) rpymnmnoBsIM

B nponecce npumeHeHUs: METOJOB MPOEKTOB MPOUCXOAUT (OPMUPOBAHUE HCIOJB30BAHUS
3HaHUH U HaBBIKOB.

PaGoty Haj mpoeKkTOM CTYJIEHTHI BBIMOJHSIOT CAMOCTOATEIbHO, HO BCEr/la UMEIOT BO3MOXK-
HOCTh OOpaTUThCS K MeNarory, KOTOpoMy, B CBOIO O4epeflb, MPEJCTaBIsieTcss MpaKTHuecKasi BO3-
MO>XHOCTb pean3aliii KaKk JUYHOCTHO-OPUEHTUPOBAHHOTO 00y4deHus 1 BociuTanus [1)2].

TakuMm 00pa3oM, UCTOJIb30BaHKE MPOCKTHONW METOAMKH Ha 3aHSITUSX M0 aHTJIMHCKOMY SI3BIKY
B TEXHHUYECKOM BY3€ MO3BOJISIET 00yUaroueMycs HE TOJIbKO MCIOIb30BaTh MOJYyYEHHbIE 3HAHUSI, HO
Y BCECTOPOHHE Pa3BUBATHCA.
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Kopnycnble TEeXHOJZIONMN B U3y4eHUn aHrMUNACKOro A3blKa

B Hacrosiiee BpeMsi KOpITyCHasl JIMHTBUCTHKA HIMPOKO UCHOJb3YETCs AJsi U3YUYEHHUsS] UHO-
CTpaHHBIX SI3bIKOB. MIHTEpec K JaHHOW TeMe MOCTOSHHO OTPa)KaeTcsl He TOJIbKO B Pa3IUYHBIX KHU-
rax U y4yeOHHKaX, HO M B JOKJIaJax Ha KOH(EPEHLHUsX, MOCBSIIEHHBIX METOJIMKE O0yUYEeHUs] WHO-
CTpaHHBIM si3blkaM. OJIHUM U3 MPUMEPOB SBISIOTCSA COBPEMEHHBIE CJIOBapH, KOTOpBIE
(hopMUPYIOTCSI HA OCHOBE MOCTOSIHHO OOHOBISIIOIUXCS 0a3 — IMHIBUCTHYECKUX KOpITycoB. JlaHHbIE
CJIOBapy OYEHb YaCTO OTMEYAIOTCs HAJIMUCHIO «corpus based» — «co3maHbl HA OCHOBE KOPITYCHBIX
JTAHHBIX.

Henb3st He coryacuTbes, YTO KOPIyCHAs JIMHTBUCTHKA W3MEHWIIA HAIllle BOCHPUSATHE S3bIKa,
MO3BOJIsAS B3TIIIHYTh Ha MPOILEcC U3yUeHUsl U 00y4YeHHUs SI3bIKY B LIEJIOM C Jpyroi cTopoHsl. Llenbto
JAHHOM paboThl SBISETCS M3yUYCHHE Pa3IMUYHBIX BUJIOB KOPIYyCOB MHOCTPAHHOTO S3bIKa, a TaKXKe
UCCJIeIOBATh BO3MOXXHOCTh BHEJIPEHUS KOPIYCHBIX TEXHOJIOTHI B 00yUyeHUEe HHOCTPAHHOMY S3BIKY,
KakK JJIs CAMOCTOSITENTbHOT'O UCTIOJIb30BaHUsl CTYIEHTaMH, TaK U COBMECTHO C MPETo/IaBaTeNeM.

Hcnonb3yst JIMHIBUCTHUECKHUE KOPITYChI JIsl MOJTYYEHUsS] HOBBIX 3HAHUM W MHPOpMAIUH, CTY-
JICHTBHI HAXO/IAT OTBETHI Ha CJIEIYIOIIHE BOIPOCHI:

— Kakue cnoBa, rpaMMaTiyeckue KOHCTPYKIMU M (pa3bl yallle BCEro UCHOJb3YIOTCS B JIaH-
HOM H3Yy4YaeMOM si3bIKe?

— B uem ocHOBHas pa3HuIa MEKy MMCbMEHHOU U pa3roBOpHOM Gopmoii s3bika?

— CKOJIBKO CJIOB HYXHO 3HaTh M3y4alolleMy sI3bIK YEJOBEKY, YTOOBI OH MOT y4acTBOBaTh B
MOBCE/IHEBHOM Pa3roBOpPE Ha MHOCTPAHHOM SI3bIKE?

Takum 06pa3oM, S3bIKOBOI KOPITYC SIBJISIETCS] HE TOJBKO KOJUIEKIIMEH SMITUPUYECKHUX TaHHBIX,
HO U MOJXET CIIy’)KMUTb MHCTPYMEHTOM Uil CBOEOOpa3HOM MPOBEPKU HAIIETO BOCHPUSITHUS S3bIKA.
JIMHIBUCTUYECKHI KOPIYC OTpa)kaeT pa3lUYHble OCOOCHHOCTH si3blKa (HaIpUMeEp, YacTOTy YMOT-
pebiieHus ciioB, Gpa3oBBIX T1Aroj0B, CJIOBOCOUYETAHUM U T. 1.).

Takue yuensle kak I'. ActoH, C. bepnap, C. Konpan, JI. I'aBuoau, H. FOnowm [1] B cBoux pa-
00Tax yTOUYHAIOT, 4TO HanOosee d(PPEKTUBHO UCTIOIB30BATh JIMHTBUCTUUECKUE KOPIYCHI ISl pa3-
BUTHUS MPOJAYKTUBHBIX BUJIOB PEUEBOM JI€ATEIHHOCTH, B YACTHOCTH, MMCbMO U TOBOpeHUe. Pe3yib-
TaThl MPOBEIEHHBIX MMHU HMCCIEIOBaHUM MOKa3ald, YTO y CTYIEHTOB YJydllaeTcss MOHMMaHUE
CTPYKTYPHI SI3bIKa, & TaKXKe:

1) mnoBbImIaeTCs1 0CBEIOMJIEHHOCTb O TOM, KaK UCIOJIb30BaTh CJI0Ba U (Ppasbl B KOHTEKCTE;

2) pacuupsieTcsi BOCIpPHUATHE U MOHUMAHUE JEKCUYECKUX €IMHUII, a TaKKe UX COOTBET-
CTBYIOIIIME TpaMMaTH4eCKe GOpMBbI;

3) uHTeHcHUUMPYeETCS MPOLECC U3YUCHHUS S3bIKa 32 CUET MPEJCTaBICHUs JaHHbIX, Hau-
00Jiee YacTO UCIIOJIB3YEMBIX B U3yUaeMOM SI3bIKE;

4) mnoBbIIIAETCSI MOTUBALUS K U3YyUEHHIO S3bIKA, TaK KaK CTYJIEHT CaMOCTOATEIbHO CO-
CTaBJISIET U PEeJAKTUPYET MOJyUYEHHbIE BHICKA3bIBAHUS YE€PE3 KOPIYC JaHHBIX;

5) pacmmpsieTcsi CJOBapHBIH 3amac, BKJIIOYas ClEUUATM3MPOBAHHYIO JIEKCUKY B Cilydae
UCIIOJIb30BaHUS CTIELIMAIbHBIX KOPITYyCOB;

6) onTUMH3HpYeTCs pacnpeaeieHue BpeMeHH B paMKax ydeOHoro mpoiiecca [2, c. 81-83].

UccnenoBanue, mpoenenHoe B yHuBepcutere Yan-An (1O. Kopest), HanpaBieHo Ha uzyde-
HHME CIMIOCOOHOCTH CTYJIEHTOB CaMOCTOSITEIbHO UCMOJb30BaTh JAaHHbIE KOPMYChl. Bbl10 oTMeueHo,
YTO 00IIME S3bIKOBbIE KOPITYChl CIYXaT CTYJEHTaM B KayeCTBE MCTOYHMKA CIPABOYHBIX JaHHbIX,
B TO BpeMsi, KaK ClEeUUaM3UPOBAaHHbIE KOPITYChl SIBIAIOTCS HEMOCPEACTBEHHBIMU MOMOIIHUKAMU
npu paboTe ¢ HayYHOU JUTEpaTypoil. Bylyun He HOCHUTEISIMHU aHTJIMUCKOTO SI3bIKA, CTYJICHTHI WH-
KEHEPHBIX CHEIHMATBHOCTEN CTPEeMATCS MPUOIU3UTH CBOIO MPOQPECCHOHATIBHYIO PeUb K YPOBHIO HO-
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cuTenel s3blka. ABTOp MCCIEAOBaHHUs JENAeT BBIBOJ O HEOOXOAMMOCTH CIELHMAIU3MPOBAHHBIX
KOPITyCOB M MTOCTOSIHHOM MX MOJIEPHU3ALMK COBMECTHO €O CTyeHTaMmHu [3].

Ha cerognsimiHuii 1eHb M3BECTHO O HECKOJBKUX MPOEKTaX, € CTYACHTHI 3aJ€HCTBOBAHbI B
CO3JIaHMM Y3KOHAMPAaBJIECHHBIX S3bIKOBBIX KOpIycoB. [Ipumepom sBisgercs npoekT Tomckoro nosiu-
texHuueckoro ynusepcuteta (TITY) nox pykoBoactsom A.FO. @unbueHkKo, HaNpaBIeHHbINA Ha CO3-
JlaHWEe KOpITyca aHTJMICKOro sA3blKa B 00J1aCTH CUIIBHOTOYHOM 31eKTpoHUKH [4]. IIpoekT Obu1 pea-
JU30BaH CTYJIGHTaMU CTapiiux KypcoB U maructpamu TIIY. ABTOpoM mHpoeKkTa OTMEUEHO, YTO
paboTa cTyJeHTOB ¢ 0a30il TaHHBIX [MOMOIaeT UM CaMOCTOSTEIbHO (OPMHUPOBATH CBOE COOCTBEH-
HOE MMOHMMaHKUE U3Y4aeMOro S3bIKa; (OPMYIMPOBATH COOCTBEHHBIEC BBHIBOJIBI 110 OTHOIICHHUIO K pa3-
JUYHBIM A3BIKOBBIM aCIEKTaM; BBISIBIISATh ONpe/EIeHHbIE TPAaMMaTHYECKUE U JIEKCUYECKHE 3aKOHO-
MEpHOCTH. DTO crocoOCcTBYeT Oosiee 3(h(HEeKTUBHOMY M OBICTPOMY Pa3BUTHIO UX KOMMYHHUKAaTUBHON
KOMIIETEHIIMH, PA3BUTUIO X aBTOHOMHOCTH.

Kopnyc yuamerocs (learner corpus) siBAs€TCS HOBBIM MEpPCIEKTUBHBIM HaIpaBJIE€HUEM B
NPUMEHEHUH KOPIyCOB B M3YyYE€HUM MHOCTPaHHBIX s3bIKOB. C. I'peifHiKep, SBISASACH «IEpBONPO-
XOJEM» B JIaHHOM 00J1acTH, OoNnpeeseT KOPIyC ydallerocs: Kak «3JIEKTPOHHYI0 0a3y ayTeHTH4-
HBIX TEKCTOB, aBTOPaMM KOTOPBIX SIBJISIOTCS CTYAEHTHI, U3y4yalollMe s3bIK KaK BTOPOM MM Kak
WHOCTpaHHbIW» [5,60]. MexayHapoaHblii ydyeHHueckuil kopryc aHriuickoro si3bika (The
International Corpus of Learner English, 2009), coznannbiii B LleHTpe KOpmyCHON JMHIBUCTHUKH,
COCTOMT M3 2 MJIH CJIOB M BKJIIOYAET 3CCE CTYACHTOB, TOBOPSILIMX Ha 16 pa3sHbIX POAHBIX SI3bIKaX.
JlaHHBIH KOpIyc cOCTOUT U3 19 moaKopmycoB, Kax/Iblii U3 KOTOPBIX NPEACTABISET OMpPEAeIEHHYIO
A3BIKOBYI0 KOMOMHALIMIO (QaHTJIMICKUN U POJHON (paHIly3CKUMl, aHITIMHCKUNA M POJHOM PYCCKHi
U T. 1.). Takum 0Opa3zom, KOpIyC ydallerocs sBJIsS€TCS HE3aMEHHUMBIM MOMOLIHMKOM B M3YYEHHUU
TUIAYHBIX OMIMOOK CTYIeHTOB [7].

MHoro4uciaeHHble UCCIIeJOBaHUS JOKA3aIH, YTO KOPIYChI SIBJISIOTCS LEHHBIM MHCTPYMEHTOM
JUIsl U3y4YEHUS] THOCTPAHHOTO S13bIKA KaK B KAUECTBE CIPaBOYHOIO HCTOYHHUKA, TAK U OCHOBHOT'O Ma-
Tepuana sl CTYJEHTOB. BBIsBIEHO MOBBILIEHHE MOTHBALMK CTYAEHTOB K M3YUYEHMIO Si3blKa MpPU
CaMOCTOSITEJIbHOM HMCIIOJIb30BAHUM JaHHBIX JIMHIBUCTUYECKUX KOPITYCOB.
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Moldova and Transdniestria:
The Irresolvable Conflict over a Breakaway Region

The geopolitical unity and peace in several battlegrounds of cultural identity in the Soviet
Union were disrupted with the wane of the Soviet Union’s power and its dissolution in the early
1990s. Since the fall of the Soviet Union, much emphasis has been placed on explaining, predicting
events, and trying to once again establish peace in several of these self-declared independent nation-
states: Nagorno-Karabakh, Abkhazia, and South Ossetia.! However, the issue of Transdniestria
(officially referred to in Russian as Pridnestrovskaya Moldavskaya Respublika, appreviated PMR)
has largely been ignored and pushed to the side since the debate over its legitimate existence has
been in a peaceful stalemate since 2003. Transdniestria is a 100- by 15-mile sliver of land wedged
between Moldova and Ukraine which self-declared its independence from the Soviet Union in 1990
and from Moldova in 1991.%° It is a state which officially does not exist and is still actively seeking
international recognition.*” Furthermore, the “(in)direct support from external states, such as Russia
and Ukraine, is crucial for the survival of... Transdniestria.”® The Transdniestrian conflict in
Moldova initially “arose against a common background of internal reform and loosening of central
control within the Soviet Union,””® and its declaration of independence was triggered by an
emerging nationalist movement in Moldova in the latter days of the Soviet Union.”

Transdniestrians unquestionably view their state as one with legitimate sovereignty.
Transdniestria started issuing its own currency (still in use today) in 1994,' started issuing
Transdniestrian passports to its citizens shortly after independence, and has built a domestic
bureaucracy complete with customs services, internal police, border guard, and presidential and
parliamentary elections.'' Despite internal unity, on the international front, Russia and Moldova have
often used Transdniestria as a bargaining chip. While western-backed Moldova asserts that it retains
legal sovereignty over Transdniestria and that Transdniestria illegally declared its independence from
Moldova in 1991, the “European Court of Human Rights ... identified Russia as the ruling authority
over Transdniestria.”'? With such political chaos and differing views on the status of Transdniestria,
how and why did the ‘question of Transdniestria’ arise in the first place? Furthermore, why does the
conflict “still remain unresolved [more than] two decades™" after the fall of the Soviet Union?

In examining the history of this sliver of land, bound by the Dniester river on the west and
Ukraine on the east, two recent turning points can be used to establish the context for the situation
as it exists today in Transdniestria. By using the year 1990 as the first turning point, examining pre-
Soviet and Soviet historical events, policies, and social aspects of Transdniestria allows for the basis
of the Transdniestrian conflict to be established. The year 2003 serves as the next turning point; the
events from 1990 to 2003 give a clearer understanding why the issue has remained untouched and
somewhat ignored from 2003 to the present. In pinpointing explanations as to why the conflict has
never been resolved, four reasons can be suggested: the interests of Russia in Transdniestria, the
hesitation of Moldova to seek a solution, the Moldovan-Transdniestrian disagreement over the
political definition of Transdniestria, and the overwhelming internal support for the Transdniestrian
government. Since these reasons are so intertwined with historical and current events, international
players face a greater challenge at resolving the Transdniestrian conflict as time passes.

Pre-1990 Transdniestria

In all of Transdniestria’s history, the Dniester river has played an important role as serving as a
‘dividing line.” Indeed, the “disputed territory on the Dniester River has historically been a borderland
of shifting foreign influences.”’ Bessarabia, the western region on the right bank of the Dniester river
and the historic predecessor to the present-day Republic of Moldova, was part of the Romanian
Principality of Moldavia established in the 14™ century.? On the other side of the river, the eastern
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territory on the left bank of the Dniester (present-day Transdniestria) was never part of the principality
and was annexed by Russia in 1792.> The spheres of influence in Bessarabia (Romanian) and
Transdniestria (Russian) remained steady and uncontested until 1919 when Romania annexed the
territory of Bessarabia under its Treaty of Paris.* The newly established Soviet Union was “unwilling
to accept the loss of Bessarabia to Romania... [and] Soviet authorities believed that this region west
of the Dniester [Bessarabia] belonged inside the Soviet Union.”> In need of a “‘political magnet
drawing the Bessarabians away from Romania,””® the Soviets carved the territory of Transdniestria
out of the Ukrainian Soviet Socialist Republic and formed the Moldavian Autonomous Soviet
Socialist Republic (MASSR) in 1924.” Fifteen years later, Soviet rule was finally extended to
Bessarabia when the Soviet Union annexed the region in 1940 as part of the Ribbentrop-Molotov
Pact.® After annexation, the “Moldavian Soviet Socialist Republic (MSSR) was created, whereby
Bessarabia was joined with the already existing MASSR.” After World War II, the MSSR
experienced significant demographic changes when the number of Russians and Ukrainians moving
to the republic increased drastically in order to help with the sovietization process of the Moldovans.'’
This process of subjugating the Moldovans was unquestionably a success; the Soviets ‘invented’ the
Moldovan language and established a strong grip on the internal workings of the MSSR by appointing
only ethnic Russians as First Secretary of the Moldovan Communist Party until the 1980s."" Up until
the 1980s, the “influx of Russians to Transdniestrian Moldova continued and the Russian population
in the region of Tiraspol [the capital of Transdniestria] grew.”'? Though dominated by ethnic
Russians, these newly-Sovietized Moldovans never forgot their Moldovan cultural heritage.

Gorbachev’s introduction of perestroika in the mid-1980s gave the fourteen non-Russian
Soviet republics new freedoms to pursue limited forms of nationalism. In Moldova, these liberal
policies spurred the introduction of a new language law in 1988" and the call for reversing the
Molotov-Ribbentrop Pact.'* After years of being forced to learn Russian, “Perestroika offered
Moldovan nationalists an opportunity to press for [Moldovan] as the national language... The
communist regime resisted major changes, but could not prevent a new language law
acknowledging [Moldovan as the official language.”" In early 1990, the Popular Front party
replaced the Communist Party as the party in power in the MSSR.'® The Moldovan Supreme Soviet,
via the Popular Front party, re-evaluated the Ribbentrop-Molotov Pact and “denounced the pact as
an act of aggression and declared the incorporation of Bessarabia into the USSR in 1940
as illegal.”'” The Popular Front subsequently gave an “explicit call for unification with Romania™'®
and the MSSR was thus appearing to gravitate towards Romania.'” Such pro-Moldovan and
Romanian policies were “met with resistance from the largely Russian speaking, pro-Soviet
political-economic elite on the left bank of the Dniestr River [Transdniestria].”* Resistance came in
the form of local authorities in Tiraspol refusing to acknowledge the validity of the language law.’
Continuing to grow weary of the rising national sentiments within the MSSR, the local Soviet
congress in Tiraspol, with the help of the Soviet Ministry of the Interior protecting them,*
“declared the Pridnestrovian Moldavian Soviet Socialist Republic (PMSSR — the territory of
Transdniestria) a part of the Soviet Union, but separate from Moldova.”* Hence, such an action
was the first step in paving the way for Transdniestrian officials to further consolidate their
sovereignty over their territory and distance themselves from Chisinau (the capital of MSSR).

1990-2003 Transdniestria

Following the lead of other non-Russian Soviet republics, Moldova declared its independence
from the Soviet Union on August 27, 1991." Subsequently, in September 1991, Transdniestrian
authorities changed the name of their republic from PMSSR to PMR (Pridnestrovskaya
Moldavskaya Respublika),” declared their de facto independence,’ elected Igor Smirnov as
president, and created a national Transdniestrian armed forces, Council of Defense, police, judicial
bodies, a secret police, and other public institutions.” After independence in order to not isolate
portions of the population, Moldovan officials abandoned the idea of reunification with Romania —
but the Transdniestrians did not budge in their claim for independent sovereignty separate from the
Republic of Moldova.’
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In the midst of the collapse of the Soviet Union, the 14" Soviet Army, based in Transdniestria
and composed mainly of ethnic Russian soldiers from the Russian Soviet Federative Socialist
Republic (RSFSR) who were sympathetic to the Transdniestrian’s cause, found itself stranded
outside of the RSFSR.®” Only in April 1992 was the status of the 14" Army clarified when Boris
Yeltsin, Russia’s then president, declared that the army was under the jurisdiction of the Russian
Federation.® Thus, the 14™ army willingly assumed the role as peacekeepers and the official armed
forces in Transdniestria,” all while “reassur [ing] the Transdniestrians of the support of the Russian
state against Moldovan attempts to reestablish constitutional order on its territory.”'® Isolated border
clashes between Moldovan and Transdniestrian officials between September and December 1991'!
eventually led to the breakout of warfare in March 1992.'* Fighting between Moldovan and Russian
14™ Army forces centered on the city of Bendery, a disputed piece of land on the right side of the
Dniester river which Transdniestria claimed.”” Armed conflict lasted until a ceasefire agreement
was signed between Boris Yeltsin and the Moldovan President Mircea Snegur on July 21, 1992.'
Transdniestria retained control of Bendery, but the short war led to 1,000 deaths and about 130,000
refugees.”” To this day, the 1992 armed conflict remains the only violent confrontation between
Transdniestria and Moldova since independence.

The period of 1993 to 2003 was marked with peaceful negotiations initiated and led by the
Organization for Security and Co-operation in Europe (OSCE). In April 1993, an OSCE Mission
led by British, Canadian, American, Ukrainian, and Russian diplomats was established in
Moldova.'® Until 2003, they worked “together, often with relative harmony, to negotiate a special
status for Moldova’s breakaway Transdniestrian region and for the reunification of [Moldova].”"
The first major obstacle facing the diplomats was the removal of Russian arms and armed forces
from Transdniestria which had become “an especially sore point for both the Moldovan government
and just about the entire population on the right bank.”'® In October 1994, Moldova and Russia
signed a treaty providing for the withdrawal of Russian forces and military equipment within three
yealrs.19 However, by 1998, Russia’s forces in the region had only decreased to 2,600-3,000 men,
compared to 9,600 which were present in 1992.%° Nevertheless, by the middle of 2001, with the help
of OSCE diplomats, “[Moldovan president] Voronin conducted intensive, whirlwind negotiations
with [Transdniestrian president] Smirnov.”*' Despite making progress in 2001 on a number of
agreements between Chisinau and Tiraspol, the negotiations settlement was abandoned when
President Voronin introduced new customs documentation which threatened Transdniestria’s free
trade across its eastern border with Ukraine.*

The year 2003 saw a new desire to settle the Transdniestrian conflict coming from the Moldovan
side. President Voronin unilaterally sought out Russia’s help in trying to draft a new constitution for a
united Moldova.® Russia’s President Putin assigned the task of mediation to his close ally, Dmitry
Kozak.** Kozak, along with OSCE diplomats, worked for several months on drafting numerous versions
of a new, federal Constitution that would be acceptable to both Moldova and Transdniestria as part of
the Kozak Memorandum. Transdniestrian officials were most reluctant, as they contended that
Transdniestria had been part of the Soviet Union, but never part of the independent state of Moldova.
Hence, the Transdniestrians would only agree on a draft of the new constitution if it treated Moldova
and Transdniestria as two separate, independent states forming a third, new federal state.”> Conversely,
the Moldovans maintained that the creation of a federal state would be “formed by the devolution of
authority from the central authorities to the authorities of a region within an already-existing Moldovan
state.”?® After numerous debates, drafts, and rising tensions, Moldova conceded to the Transdniestrian’s
demands and agreed to accept the Kozak Memorandum .’

This memorandum, when signed by Voronin, Smirnov, and Putin, would create a federal
Moldovan constitution. This constitution would reintegrate Transdniestria as a sovereign entity into
the federal Moldovan state.”® Furthermore, both Moldovan and Russian would be the official state
languages.”’ Prospects looked positive for the implementation of the Kozak Memorandum until the
day before President Putin was supposed to come to Chisinau and witness the signing of the
memorandum.® The night before Putin was to arrive, officials from the United States and other
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OSCE states held a meeting with President Voronin and urged him not to sign the memorandum.’'
The western powers did not see the memorandum as an acceptable agreement, especially when
Russia had largely engineered it. On November 25, 2003, President Voronin “issued a declaration
explaining his decision not to sign the Memorandum: ‘a document of such strategic importance
cannot be adopted in a situation when there is resistance from one side or another.”*? Hence
President Voronin, the initial instigator of the process which led to the Kozak Memorandum, backed
out of the agreement and successfully angered Putin and Russia. These events of November 2003
“were as close as Chisinau and Tiraspol have ever been to reaching a comprehensive political
settlement™> on the Transdniestrian issue. In 2004, “Voronin abandoned his reliance on Moscow
and turned to the European Union and a policy of European integration as the primary path™* for
21% century Moldova. Since then, the conflict between Moldova and Transdniestria has yet to be
introduced again to the international spotlight for settlement.

The Underlying Issues

Having set the context for the status of the Transdniestrian conflict as it exists today, the
question as to why the conflict has not been resolved still lingers. In examining the events and
decisions made by officials in Moldova and Transdniestria over the past 25 years, four reasons can
be suggested for the stalemate of progress on resolving the status of Transdniestria: the interests of
Russia, Moldova’s hesitation, disagreement over the political status of Transdniestria, and the
domestic support for Transdniestria’s status.

As indicated previously, the territory of Transdniestria has historically been part of the
Russian empire since the 18" century. It was never a part of Romania, and even in the 1920s with
the establishment of the MASSR, Moldovans only represented 30 percent of the population of the
MASSR." After the MSSR was formed in the 1940s, the population of the Transdniestrian region
remained largely ethnic Russian; migrants from the RSFSR moved in masses to the region to help
with sovietization and the development of industrialization.” During the Soviet Union, Tiraspol was
“perhaps more typically Soviet than [Chisinau] and other towns in the republic... it is the only large
settlement within [Moldova’s] president-day borders that has always been within either the
[Russian] empire or the Soviet Union.”> With these points in mind, the RSFSR understandably
expressed no opposition when Transdniestrian officials decided to separate from the MSSR in 1990.
After Moldova’s declaration of independence, Yeltsin assumed the title of ‘protector’ of
Transdniestria for several reasons. In addition to protecting Russian compatriots whose livelihoods
were threatened by encroaching Moldovan/Romanian nationalism,” “Transdniestria is of
geostrategic importance for Moscow mainly as ‘the key to the Balkans.”””” Russia also wanted to
ensure that Moldova would not reunite with Romania, as “Moldova, in particular its Transdniestrian
region, remains for Moscow an area of important Russian interest, but even more a country where
Moscow considers Russian influence ought to be unchallenged.”® While Russia acted reluctantly in
removing its troops and arms from Transdniestria, it acted proactively to work with Moldova in
forming the Kozak Memorandum in 2003. Yet “what Western leaders in 2003 saw as a minor matter
of blocking [the Kozak Memorandum] in a small, remote post-Soviet divided state, Kremlin leaders
saw as a direct geopolitical challenge and defeat on turf that had been theirs.”” Voronin’s decision
to back out of the Kozak Memorandum rightfully insulted Putin,® and since then Russia has
effectively accepted the status quo of the situation in Transdniestria. Had Russia instigated further
negotiations, it would have risked suffering further humiliation by having to concede legitimacy and
sovereignty in Transdniestria to the Moldovans. While Transdniestria’s status has not been clarified,
Russia without doubt is pleased to have an ally in a region (Moldova and Ukraine) which is slowly
moving towards the European Union and NATO.

Like Russia after 2003, Moldova is also hesitant to make a move on trying to clarify
Transdniestria’s status. Moldova is still largely economically dependent on Russia. Furthermore,
Transdniestria’s “secession deprived Moldova of its heavy industry, electric power stations, and
railway connections to Russia.” The majority of Moldova’s electric power comes from the major
Cuciurgan power plant in Transdniestria, and Transdniestria retains the best of Moldova’s industrial
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facilities."” By controlling all of the supply lines from Russia to Moldova, including the direct
supply of Moldova’s energy, Transdniestria could easily ‘turn off the pump’ for Moldova if
threatened or annoyed by its leadership. For the time being, Moldova seems unwilling to disrupt the
steady supply of products and energy from Transdniestria and Russia in order to broker a deal on
Transdniestria’s status.

The next point of contention which has created obstacles for both sides even when they seem
willing to work together is the definition of Transdniestria’s political status. Self-convinced that
they hold independent and legitimate sovereignty over their ‘country,” Transdniestrian officials
repeatedly have insisted that any cooperation with Moldova is dependent on Moldova’s full
recognition of them as a separate entity from Moldova.'' Moldovan officials, on the other hand,
have continuously seen Transdniestria as a ‘region within an already-existing Moldovan state’
which seeks more independent authority over its territory.'? This contrast has proved difficult for
compromise by both sides, and could hinder future cooperation if and when Russia, Transdniestria,
and Moldova seek a resolution.

Finally, the population of Transdniestria has played a role in defining the future status of their
‘state.” No large grassroots movement for seeking a resolution or a change of national status exists in
Transdniestria. Local citizens are content, and a majority of Transdniestrians share the political views of
their leaders.”” In 1998, “83 per cent of respondents [in a Transdniestrian survey] expressed their
support for preservation of Trandniestrian statehood, and around 44 per cent believed that ‘a unique
community... of the Transdniestrian people existed.””'* Furthermore, in 1995, 80% of the
Transdniestrian population voted to become an independent member of the Commonwealth of
Independent States (CIS)."” Hence, Transdniestrians rightfully see themselves as a legitimate nation-
state and are unmoved by international actors trying to further clarify their status as such a nation-state.
With no initiative from the Transdniestrian officials themselves to further discuss their nation-state
status, it appears that the status quo of Transdniestria will remain for the indefinite future.

Transdniestria, a small piece of land stuck in between the influences of Russia and Romania,
remains one of several ‘frozen’ conflicts which arose during the collapse of the Soviet Union in the
1990s. Events predating the establishment of the Soviet Union in the early 20" century, further
complicated by policies and decisions made during the Soviet Union, gave Transdniestria legitimate
reason and means to separate from the Moldovan Soviet Socialist Republic in 1990. Transdniestria
declared its independence from the Soviet Union in 1991, and has yet to be recognized as a
sovereign state by the international community. Until 2003, cooperation between the OSCE, Russia,
Moldova, and Transdniestria proved to provide optimism for solving the conflict until Moldovan
President Voronin withdrew his support for the Kozak Memorandum, which would have provided
Moldova (and hence Transdniestria) with a new constitution. No progress has been made in
negotiating Transdniestria’s status since 2003. The difficulty in resolving the conflict dwells in four
explanations: Russia’s interests in the region, Moldova’s unwillingness to jeopardize its economic
security, the dispute over how Transdniestria and Moldova define the Transdniestrian state, and the
overwhelming support of the Transdniestrian people for keeping the status quo. While Russia and
Moldova both have immense interests in Transdniestria, the ‘Transdniestrian question’ is unlikely
to be answered in the near future.
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Pasnen /7
MeXKynbTypHas KOMMYHMKaLMA
B npochecCUOHaNbHOM OOLLEeHUM



b. Aboypaxmanos, H.C. Mopeynosa
XapvkoscKkuii HAYUOHATbHBIL ABMOMOOUNTLHO-00PONCHBIT YHUBEPCUMEN
2. Xapvkos, Ykpauna

OcobeHHOCTN npouecca MeXKyNbTYPHON KOMMYHUKaLUK MHOCTPAHHbLIX CTYAEHTOB
B 00pa3oBaTeNnbHOM NPOCTPaHCTBE YKPaUHCKOTO By3a

Ceroanst oHOM M3 BaKHEHMIIMX 3a7ay CUCTEMBI BBICIIErO O0pa30BaHMsl BO MHOTMX CTpaHax
MHpa, B TOM YMCIIE€ U B YKpauHe, sIBISETCS 3a/a4a MHTErpaldd B MUPOBOE 00pa30BaTelIbHOE IPO-
CTpaHCTBO. B 3TO#l CBsI3M aKTyalbHOM CTaHOBUTCS MpoOsieMa u3y4yeHusi ocoOEHHOCTEH mpolecca
MEKKYJIbTYPHOH KOMMYHUKALIMU U €T0 BIUSHUE HA YCIEIIHOCTh yYeOHON e TeIbHOCTH CTYIEHTOB.

[TonsiTe «MEXKYJIBTYpHAasT KOMMYHHUKALMS» TPAKTYETCS COBPEMEHHBIMU YUYEHBIMH Kak
«aJIeKBAaTHOE B3aUMOIIOHUMAaHHUE JBYX YYaCTHMKOB KOMMYHHMKAaTHBHOI'O aKTa, MPUHAICKALIUX K
Pa3HBIM HalMOHAIBHBIM KyJnbTypam» [1, c. 26]. A.Il. CanoxuH yTBepkKIaeT, YTO «MEKKYJIbTypHas
KOMMYHHUKaIUs [pecTaBiIseT co0oil oco0yto popMy KOMMYHUKALIMU ABYX WM OoJiee MpeacTaBu-
TeJIel pa3IMYHbIX KYJbTYp, B X0/€ KOTOPOW MPOUCXOAUT OOMEeH MHGpopMaluueld U KyJIbTypHBIMU
LHEHHOCTSIMU B3aMMOJIEUCTBYIOIIMX KYJIbTYp [4, ¢. 3]. .M. XaneeBa nmoguepkuBaeT, YTO MEKKYJIb-
TypHasi KOMMYHUKALHsI «IIPOMCXOAUT MEXy NapTHEpaMH MO OOILEHHIO0, KOTOPbIe HE TOJBKO MpH-
HaJJIeKaT K Pa3HbIM KyJbTYpaM, HO MTPU 3TOM M OCO3HAIOT TOT (DAaKT, YTO KaXKIBIH U3 HUX SIBISIETCS
"nmpyrum" ¥ Kaxablii BOCIPUHUMAET 4yKEPOJHOCTh "mapTHepa"» [5, c. 11].

[Tporiecc MEKKYIBTYPHOUW KOMMYHUKAIIMHA, HECOMHEHHO, SIBJISIETCS crielupudeckoi hopMmoit
JesITebHOCTH, KOTOpasi He OrpaHMYMBAETCs TOJBKO 3HAHUSAMU MHOCTPAHHBIX SI3BIKOB, a TpeOyeT
TaK)Ke 3HAHMs MaTepUaIbHOM U JIyXOBHOM KyJbTYpPBI IpYyroro Hapoja, pelurui, HUeHHOCTEN, HpaB-
CTBEHHBIX YCTaHOBOK, MMPOBO33PEHUYECKHUX IPEICTABICHUN U T. JI., KOTOPBIE B COBOKYITHOCTH OII-
peaensioT MOJENb MOBEAEHHUS MapTHEPOB MO KOMMYHUKalIMU. B mpouecce MexKyJIbTypHOR KOM-
MYHHMKAalLUU TPEACTAaBUTEIb TOM WJIM WHOW KyJbTYpbl PEIUAET JBE 3aJadyM: COXPAHEHUE CBOEH
KYJbTYPHON MUIEHTUYHOCTH U BKJIIOUEHUE B UHOPOJHYIO KYJBTYpY.

HanumonaneHbele MO€IM OBEIEHUSI MHOCTPAHHBIX CTYIEHTOB, IPUE3KAIOIINX B YKPaUHY AJIs
MIOJyYEHUs BBICILIEr0 00pa30BaHusl, KapAMHAIBHO OTJIMYAIOTCSA Apyr oT Apyra. CoriacHo Kiaccu-
¢ukauuu P. JIbtouca [3, c. 64—76], KyJIbTyphl M0 CIOCO0Y OpraHu3alliy UX JeATeIbHOCTH MOApa3-
JIENIAI0TCS HA MOHOAQKTUBHBIE, NOJUAKTUBHbIE UM pEaKTUBHbIE. MOHOAKTHUBHBIE KYJIBTYpPbl — 3TO
KYyJIbTYphbl, opueHTHUpoBaHHble Ha neno (['epmanus, CILUA, BenukoOpuranus, @panuus). OcHOB-
HbIE€ LIEHHOCTH 3TUX KYJbTYp — O€peKHOE OTHOILLEHHWE KO BPEMEHM, OPUEHTALIMs HA BBIIIOJIHEHUE
3a/1a4, CTPOroe CJIEJOBAHNE HaMEUEHHOMY IUIaHy, YBAKUTEJIBHOE OTHOILIEHME K BiacTd. [losnmak-
TUBHBIE KYJbTYPBl — 3TO KYJbTYpbl, OPUEHTUPOBAaHHbIE Ha uejoBeka (crtpaHbl FOxHoW EBporsl,
ctpanbl JlaTuHcKo AMepuKkH, apaOckue cTpaHbl, adppUKaHCKUe cTpaHbl). OCHOBHBIE LEHHOCTH —
OpHUEHTAlMsI Ha JIF0/IeH MPU BHIOJHEHUM 3aJ]a4, CBOOOJHOE OTHOILLIEHUE KO BPEMEHU U 3aKOHY. Pe-
AKTUBHBIE KYJBTYPBl — 3TO KYJbTYpbl, OPUEHTUPOBAaHHBIE Ha NPOLEAYPY B3aUMOJEWCTBUS, NPHU-
Jarolye HauboJbllee 3HaUeHHe BeXIUMBOCTH U yBaxkeHuto (Kutaii, BbetHam, Kopesi, Manaiizus,
OunnsHaus). OCHOBHbIE LIEHHOCTH — IapMOHUS B OTHOILLEHUSIX, OYTUTEIBHOCTb, TEPIEIUBOCTD,
OepexHOe OTHOILEHUE K CBOEH penyTaluy U penyTauuu Ipyrux. Ecium roBoputh 0 pycckux M yK-
pauHLax, To, N0 MHeHUIO P. JIpronca, Ha KOHTMHYyME€ MOHOAKTMBHOCTH — IOJIMAKTUBHOCTH OHM
HaXoAsTCsl OJIMKE K OJUAKTUBHOMY IOJIIOCY .

Cpenn MHOCTpaHHBIX CTYJIEHTOB, 00yYaroIMXcs CerofiHsa B YKpauHe, npeo0iajatoT npejacra-
BUTENU TOJIMAKTUBHBIX (apaOckue W adpukaHckue cTpaHbl) M peakTuBHbIX (KuTaii, BreTHam)
KyJbTyp. B cBsi3u ¢ Tem, 4TO yKpauHCKasi KyJbTypa OTHOCUTCSI K YMCIy MOJMAKTUBHBIX KYJBTYD,
IPOLECC MEKKYJIbTYPHOU KOMMYHHMKAlUMU B 00pa3oBaTEeIbHOM MPOCTPAHCTBE YKPAaWHCKOIO By3a
NPOTEKAET 3HAUUTENILHO JIerye y MpejacTaBuTenell apabckux U appUKaHCKUX CTPaH, YeM Yy KUTaii-
CKHX WJIM BBE€THAMCKHUX CTY/EHTOB.

«HeBunumblie» KylbTypHble Oapbepbl B IIPOLECCE MEKKYJIbTYPHOH KOMMYHUKALMU, B OTIMYHE
OT SI3bIKOBBIX OapbepoB, /JIsi MHOTHX JIOJIEH HE OUYEBUIHBI, HO OHU HE MEHEE CEpbhE3HO BIMSIIOT Ha
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yCIexX KakJ0i KOHKPETHOW KOMMYHUKaluK. BeTynas B KOMMYHHKALIMIO ¢ IPEJCTaBUTENISIMU APYTUX
KYJIBTYp — HOCUTEJISIMU APYTOr0 MEHTAJINTETA, YEJIOBEK CTAJIKUBAETCS C APYTOW «CUCTEMOU KOOPIU-
HaT», C IpyT'UMHU NPEJCTAaBICHUAMU O MUPE, JPYTUMU LIGHHOCTSMHU U HOpMaMu noBenieHust. U B aToi
CUTYAaLMHU IOJIE3HO 3HATh, HA KAKMX MPUHLMIIAX [IOCTPOCHO MOBEACHUE MPEACTABUTENS APYTON KyJlb-
Typsl. JIt01 ke 4acTo HaMBHO MOJIAraloT, YTO MHOCTpaHEL (MapTHEP MO KOMMYHHUKALMK) UMEET Te
K€ CaMble CXEMBbI MBILUIEHUS U MOBEJIEHMs, YTO U OHU CAMHU, U OTIMYAETCS TOJbKO CBOMMM TPaJu-
uusIMHM 1 oObryasiMu. Enie oHUM BaXKHBIM O0apbepoM MEXKYJIbTYPHON KOMMYHMKALIUU SIBJISIETCS CTe-
peoTUIiHOe U NpenyOexJeHHOe BOCIPUITHE JIF0AeH U3 APYrod KyibTypbl. HeraTuBHble HallMOHAb-
HbIE CTEPEOTHUIIBl U NPENyOeKIEHNs CYLIECTBYIOT MHOI'O BEKOB, a B HACTOSIIEE BPEMs 4acTo ellle
Y YCWJIEHBI TEM, YTO MOJUTUKU aKTUBHO MAaHUITYJIMPYIOT CO3HAHUEM JIIOJECH B CBOUX LIENAX.

Cucrembl 00pa3oBaHMsl B pa3HbIX CTpaHaxX KaK COLMAJIbHBIE MHCTUTYThl TAK)KE SIBISIOTCS
«IIpOyKTaMW» HALMOHAJIBHOTO MEHTAJINTETA, B KOTOPBIX HECKOJIBKO MO-WMHOMY IMOHHUMAIOT LIEJIN
00y4eHHUs1 M, COOTBETCTBEHHO, MO-Pa3HOMY OPraHU3yIOT Y4eOHBI MpoLecc, UCIOJIb3YIOT pa3Hble
CTHMJIM TPENojaBaHusl U MPEeINUChIBAIOT CTy/I€HTaM pa3Hble HOpMbI yueOHOro noseaeHus. M Bcem
y4acTHUKaM y4eOHOM MEXKYJIbTYpHOH KOMMYHHMKALMM HEOOXOAMMO COJIEWCTBUE B aJalTalluu
Apyr K 1pyry. CTyJeHTaM Hy»Ha MoMOUIb B alaTallii K HOBOW 00pa30BaTesIbHOMN cpelie, BBICTPO-
€HHOW Ha Jpyrux npuHuunax. [IpenonaBarensiM U aIMUHUCTPALIMK BY30B HE0OX0uMa KaK MUHM-
MYM HH(pOpMaLMsl O KyJIbTYPHBIX 0COOEHHOCTSIX MHOCTPAHHBIX CTYJEHTOB, KOTOpasi MO3BOJIMIIA Obl
s peKTUBHEE B3aUMOICHCTBOBATh C APYTUM KOHTUHIEHTOM YYal[HXCsl.

B umHTEpHAaUMOHANBHOW TpyINIE WHOCTPAHHBIX CTYIEHTOB MEXKKYJbTYypHas KOMMYHUKaLUs
OCYILECTBIIICTCA B MPOLECCE B3aUMOJEUCTBUS HE TOJIBKO IPEJACTAaBUTEIEH OIHOM KYJBTYPBI C
NPEJICTaBUTENIAMU IPYTUX KYJBTYp, HO U B ITPOLIECCE B3aUMOJEHCTBUS NHOCTPAHLIEB € MPENOIaBa-
TEJIEM, KOTOPBIN SIBJIAETCS HOCHUTENIEM KYJBTYpbl JTaHHOM CTpaHbl. B mpoliecce MEXKyJIbTYpHOM
KOMMYHHKAIMM HUHOCTPAHHBIX CTYAEHTOB B 00pa30BaTeIbHOM MPOCTPAHCTBE By3a OU€Hb BaKHBIMU
(akTopamu SBISIOTCS MOBEICHUE U MO3UIMS MPEToAaBaTelis, KOTOPhIA JOKEH MOMHUTH O HEJ0-
IIyCTUMOCTH JIaBJIEHUS, HA3UAATEIbHOCTU. ['JTaBHBIM B 3TOT NEPUOJ SIBIISIETCA HE INpolaraHjaa Ha-
LMOHAJIBHOT'0, HE IMPOTUBOIIOCTABIEHUE, A COIOCTABICHUE PA3IUYHBIX KYJIbTYp U YTBEPIKICHUE
MBICJIM O TOM, YTO KyJbTypa cOnmkaeT Haposl. [IpenonaBaTento HE0OX0AMMO PYKOBOACTBOBATHCS
B paboTe He TOJBKO 3HAaHMEM OCOOEHHOCTEeH KOMMYHUKAIMM MpPEJCTaBUTENIeH pa3HbIX HApOOB,
HO ¥ YYMTb UX TEPIMMOCTH MO OTHOLLEHHIO IPYT K JpYyTy, 00ydaTh CTYI€HTOB KOMMYHUKaTUBHOMY
MOBEJCHUIO HOCUTENIEN U3y4aeMOro s3bIKa.

BaxxHOCTh ycrenHON MeXKYyJbTYpHOH KOMMYHHUKALUK OOYyCIIOBJIEHA TEM, YTO B YCJIOBHUSAX
MEXKYJIbTYpHOTO 00pa3oBaHus GOpMUpPYETCs JIUYHOCTb, CIIOCOOHAsE MPOTUBOCTOSTh MEXKKYJIbTYP-
HBbIM KOH(JIMKTaM, KPUTHYECKH OCMBICIMBATh COOCTBEHHYIO KYJIBTYpY, MPOSBIATh NOHUMaHHE,
TEPNUMOCTb K HOCUTENISAM IPYTrOi KyJbTYpBHI.
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E.A. Boponyosa

BYHI] BBC «BBA umenu

npogheccopa H.E. JKykoseckoeo u FO.A. I'acapuna
2. Boponeorc, Poccus

I'Ipo6nema NOHMMaAHUA TeKCTa PeKnaMbl B KOHTEKCTe A3blka U KOMMYHUKaUUKn

[Tpu pabote nepeBoIUMKA C TEKCTOM PEKJIaMbl aKTyalIbHBIM SIBISIETCS] U3yUYeHUE MEXaHU3MOB
BepOaTbHOTO BO3JICHCTBUS PEKIAMHBIX TEKCTOB, aHAJIN3 SI3BIKOBBIX CPEJICTB, HA KOTOPBIX OCHOBBI-
BAIOTCS JIOTUYECKasi U AMOILIMOHAJIbHAS apryMeHTalusl B pekjiame IJisd yOeKJIeHUs] U MoOyKIeHus
ayJIMTOPUH K JIEHCTBHUIO, 0OecredeHs] BO3MOKHOCTH PEKJIAMHOTO TEKCTa K 3allOMUHAHUIO. SI3BIKO-
Bble OCOOEHHOCTH PEKJIaMbl BBICTYMAOT U3IIOOJEHHBIM MPEIMETOM U3YUYEHUs KakK B 3apyOexHOI,
TaK U B OTEUECTBEHHOW JTUHTBHCTUKE. McciaenoBaHusi BeAyTCs Ha MaTepuajie pasHbIX S3BIKOB B
CJIEIYIOIIMX HAMpaBICHUSX: OOIIMIA JIMHIBUCTUUECKHUM aHAIU3 OCOOEHHOCTEH PEeKJIaMHBIX TEKCTOB
(JI.A. Maesckas, C.O. MapteinoBa, W.I1. MouceeHnko u ap.), aHaJIU3 CTUIMCTUYECKUX OCOOEHHO-
cteit (C.U. bepuera, H.A. MyrtoBuHa, C.A. Cemenxuii u 1p.), uccieoBaHUE BepOaIbHBIX KOMIIO-
HEHTOB PEKJIaMHOT0 TeKcTa: pekjaMHoro 3arososka (I'.J1. Jloumene) cinorana (A.B. JIuTBuHOBA).

CoBpeMeHHOe O0IIeCTBO UCIBITHIBAET TTyOOKHI MHTEpEC K caMOMy Mpolieccy OOIIEHHS, YTO
CTaHOBUTCS BO3MOXHBIM MMOBCEMECTHO OJiarojapsi HHTEPHETY, IrI100aTu3allMOHHbIE MTPOIIECCH 3aTpa-
rMBalOT Becb Mup. [IpeacTaBuTeny pasHbIX HAIIMOHAJIBLHOCTEH HAYMHAIOT aKTHBHO B3aUMOJIEHCTBO-
BaTh JIpYI C JIpyroM, BO BpeMsl yueObl, IIyTEIIECTBUH, NEI0OBBIX MOe310K U KOHTakToB. B XXI Beke
PE3KO YBEIUYMUIOCH KOJIMYECTBO MHOCTPAHHBIX CTYJEHTOB, MOMAAAIOIIUX B APYTYIO cTpaHy Ojaro-
Japs pa3IMyHBIM TPaHTaM, COTJIAIICHUSIM MEXIY BY3aMH WX CTPAaH WM MPOCTO KEJIAIIUX MOJTy-
YUTh CTETIEHb MAarucTpa B BBIOPAHHOM COOCTBEHHOPYYHO BY3€ IMOCIIE MOJIYUYEeHUs BBICIIEro o0pa3o-
BaHUs, Hampumep, B Poccun. Yciyru KBaau(pHUIMPOBAHHOTO IMEPEBOMYMKA HEOOXOTUMBI Kak
nocTynaronieMy ooyyaThbes 3a pyOex Ha MMepBOM dTarie 03HAKOMIICHHUs C TPOrpaMMaMy MHOCTpPaH-
HBIX BY30B (XOTsI OBl Ha TIEPBBIX MOpax, a MOTOM BCE ke OTILIU(POBATh CBOM aHTJIMHACKUN W BBI-
YUUTh WHOCTPAHHBIN SA3BIK, SIBISIOIIUNACA FOCYAApCTBEHHBIM B CTpaHe, TJe MoJydyaenib o0pa3oBa-
HUE, MIPUJIETCS), TAaK U B OM3HECE, €CIM YeJIOBEK JACHCTBUTEIBHO CTPEMUTCS HAWUTHU TOIXOSMIINX —
WHTEPECHBIX M BBITOJHBIX MAPTHEPOB, BECTH ¢ HUMHM MPOJAYKTUBHBIN auajor. J(axke myTemiecTBeH-
HUKU BBIHYXJIEHbI 00pamiarbcs K KBaTU(UIMPOBAHHOMY TMEPEBOAUMKY MJsl MOJATOTOBKH TEKCTOB
JUTSL TIOJTYYeHUST BU3BI, 3aMIOJIHEHMs Pa3IMYHbIX aHKET U T. 1. BaxHyro poJsib BO BCeX MepeyuciieH-
HBIX c(epax — Ou3Hece, 00pa30BaHUU U TypHU3ME UTpaeT pekiama. IMEeHHO ¢ peKJaMHBbIM TEeKCTOM
CTAJIKMBAETCs YEJIOBEK Ha MEPBOM 3Tare MOUCKa KOHKPETHOW MHPOpMaIK 00 HHTEPECYIOIIUX €ro
Kopropauuu, ¢pupme, Byze U ap. M yenoBek CTaIKUBAETCS C OTPOMHBIM KOJIMYECTBOM PEKIaMHON
nH(dOpMaIU, KOTOPYIO OH BBIHYKJIEH OT(OUIBTPOBATh, YTOOBI IOCTUTHYTH JKEJTAaHHOTO Pe3yIbTaTa.
[ToaTomMy At COBPEMEHHBIX MccleoBaTeNneld 00beKTOM MPUCTALHOTO BHUMAHUS, HapaBHE C ca-
MHUM TE€KCTOM, CTAHOBUTCS PEYEBOE BO3ACHCTBHE PEKIAMBI.

DddexT BIusHUS peKIaMbl Ha BOCIIPUHUMAIOIIIETO €€ YeJOBEeKa OMpeessieTcsl MPaBUIbHBIM
U TOYHBIM WHGOPMAIIMOHHBIM COJACpP)KaHWEM, a TakK)Ke BBI3BIBAEMBIMU €10 SMOIMOHAIBHBIMH,
UMEIOIIUMH TICUXOJOTHUECKH XapakTep, peakiusiMu. Cpeau TUIIOB TaKOro BO3JECHCTBUS BBIACIIS-
0T MY3BIKY, BUICOPSJ, M300paKeHHE, OTBEYAIOIIUME 3a AMOIIMOHAIBHYIO CTOPOHY BOCHPHSITHS,
a CIIOTaHbl, XeIJaiiHbl, OCHOBHOM TEKCT OTBETCTBEHHBI 32 MH(MOPMHUPOBAHUE UETIOBEKa O TOBApE.

Ecnu mpoBecTH cpaBHUTENIBHBIN aHATU3 TEKCTOB PEKJIaMbl, TO MOXXHO OOHApY HUTh MpeodJia-
JaHWe TaKUX PEUeBBIX aKTOB, KaK MpUTIAIICHUe, peKOMEHAAINs, COBET, oOellanue, mpocsoa, mpe-
OyTpexaeHne, noxenanue. JlanHpie peueBble aKThl OCYIIECTBISIOTCS ¢ TTOMOIIBIO UCTIOIB30BaHMS
COOTBETCTBYIOIIIMX TIJIaroJIOB: TMpUrjamiaeM, coBeTyeM, xenaem, welcome, should, advise,
recommend, bienvenida, invitar, asesorar, COnoser.

[TpoBens ucciaenoBaHUE HATMYUS PEUYEBBIX aKTOB B TOM WJIM MHOM PEKJIAMHOM TEKCTE, BbIsC-
HsIeM, YTO TIpUTJAIEHUEe, PEKOMEHJAIMs W COBET HCIONB3YIOTCSA dYallle, 4YeM MpeaylpexaeHne
U poch0a, KaKk B TEKCTaX PYCCKUX TYPUCTUUYECKUX OYKJIETOB, TaK U B aHTJIMHCKUX U MCHAHCKUX.
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PeueBble akTbl — peKOMEHAALIMSA, COBET, 00CIaHUE — HUCIOJIb3YIOTCS JUIsl IPUBJIEYEHNsT BHUMAHUS
azipecaTa K BakHou undopmamuiu [1, c. 111-112].

Poccuiickue u aHrnmiickue TEKCTbl OOBEIUHSIOT CJIOBA CO 3HAUEHHUEM «HOBIIECTBO», «IIpe-
BOCXO/ICTBO», KOMMYHHMKATHUBHBIX XOJI0B «ITOT MPOJIYKT — MOH JTHOOUMBIi», «ITO TBOSI MeuTa, Thl
3TOro XO4ellb». B pocCUMICKUX TEKCTax TaKKe UCIoJIb3yeTcs runepoosa. B aHrmMiickux — anuTeTsl
u metadopsi [1, c. 113-115].

Yacto B pekiamMe Ha OJHOM SI3bIKE€ MOXHO BCTPETUTh 3aMMCTBOBAHHBIE U3 JPYTUX SI3BIKOB
HOIMYJISIPHbIE CJIOBAa M YCTOHYMBBIE BbIpaxeHHs. JlOCTaTOUHO BCIOMHMTH aHrauiickoe «Oky,
«Hello!», «Welcome», uyTh pexe ucnanckoe «!Adios!», «Amigo», «Hasta la vista!» u 1. 1. B nan-
HOM Clly4ae HaJIMLO Ipouecc riodanu3aluu, KoTopasi 6epeT Ha BOOPYKEHUE caMble pacipocTpa-
HEHHbIE U TOIYJIPHBIE BBIPAKEHUS aHIJIOA3BIYHONW M UCHAHOSA3BIYHON JMHIBOKYJIbTYp. [lomymsp-
HOCTh aHIJIMICKOrO si3blka OOBSICHSETCS €ro MOJYJbHOCTBbIO, JIETKOCTBIO CJIOBOOOpa3oBaHUs
Y pallMOHANBHOCTHI0. PAKT, UTO SI3bIKM KOMIIBIOTEPHOTO MPOrpPaMMUPOBAaHUSI BO3HUKAIOT B KOH-
TEKCTE aHITIMICKOMN s13bIKOBOM cpeibl. CamMa KOMIbIOTEpHAs! KYJbTypa ¢ MPUCYILUM el crieruduye-
CKHM SI3bIKOM MPSIMBIM 00pa30M TPAHCIUPYETCs OT 3alaJHOr0 MUPaA IPYTUM SI3bIKOBBIM MHpaM, HE
uMesl B HMX aJIeKBaTHOI'O IIEPEBOJA, TaK KaK IOCIEIHUE HE CTOJb PalMOHAIM3UPOBAHBI. SI3bIKK
JPYTUX HapoJOB, BKJIKOYas U PyCCKUH, BOMPAIOT B ceOs HENEepeBOAMMbIE 3aUMCTBOBAHMS U3 aHT-
JMHACKOTO si3bIKa [2], GOpMHUPYsI HOBYIO «IJ00aTU3MPOBAHHYIO HAUBHYIO KapTUHY MHpa AJIsi CBOMX
Hocutenei» [3, c. 337-383]. HoBbie peanuu OOIIECTBEHHOMN *U3HU, MO-BUIUMOMY, YaCTO BbI3bI-
BAIOT HEOJIHO3HAYHBIE PEaKLMM U MMOPOKAAIOT Pa3Hble, Jaxke MPOTHBOIOJOKHBIE 00pa3bl. Co Bpe-
MEHEM [E€pPBOHAYAIbHO APKHUE HAUBHbBIE KAPTUHBI MPETEPIIEBAIOT U3MEHEHUS: pa3HOOOpa3ue U Kpa-
COYHOCTb, JOCTHMraBIIMECS AaKTUBHU3aLMEHl MIMPOKOro Kpyra KOHLENTYaJdbHbIX MeTadop,
MIOCTENIEHHO CMEHSIOTCS OrPAaHUYEHHBIM HaOOpPOM KOHBEHI[MOHAJIbHBIX 00pa30B, CTOJIb MPOYHO 3a-
KpEIJICHHBIX B MOHATUIHON cucTteMe uenoBeka [4]. Beskoe noHMMaHue HOCUT OOBEKTUBHO OTBET-
HBIH XapakTep, a BCAKOE BbICKA3bIBAHUE OPUEHTHPOBAHO HA 3TO MOHMMAHUE, OTBETHYIO PEAKLHIO.
[ToaTOMy BesIKO€ BBICKA3bIBAHWE BXOJUT B «AJEKTPUUECKYIO» CETh S3bIKa, KOraa-au0o u rae-ioo
MIOTIABILIMM B 3TY BCEMUPHYIO LIENb.

[Ipoucxoasmuii B HACTOSIIIIMA MOMEHT TMPOIIECC II00aIM3aluu, B TOM Yucie, B chepe HayKu
¥ 00pa30BaHusl, OCTPO CTABUT BOIIPOC O TOM, KaK COXPAHUTh CBOIO HALMOHATbHYIO UIEHTUYHOCTb,
CBOE HALlMOHAJIBHOE JINLO, CAEJIAaTh TOHMMAHUE CBOEW HALIMOHAJIBHOW MEHTAJIbHOCTU OCHOBOW IS
YCIEUIHOM e TeTbHOCTH, KaK BHYTPH CTPaHbl, TaK U 3a ee pyOekamH.

[TpodeccronanbHbIil MEPEBOAUUK, B CBOIO OYEpEllb, NOJKEH HE TOJIBKO 00/1aJaTh XOPOIIUM
3HaHUEM CBOETO Jieja, HO U HaBbIKAMU MapKeToJsiora M creuuanucra B oosnacti PR, ObITh X0poio
OCBEJJOMJIEHHBIM 00 OCOOEHHOCTSIX MOBEAEHUS MPEICTaBUTENEH TeX S3bIKOBBIX KYJIbTYp, ¢ KOTO-
PBIMHU OH paboTaer.

3HaHUE MPUHLUIIOB MEKKYJIbTYPHOH KOMMYHUKALIUU, CTPEMIIEHUE MTOHATh U yUYECTh B JI€JI0-
BOM COTPYJHUYECTBE 0COOEHHOCTH HAllMOHAIBHON MEHTAJIBHOCTH MapTHEpa MPEACTaBIAIOTCS 005-
3aTeIbHBIMU I IEPEBOJYMKA — MACTEPA CBOETO JIENA.
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K Bonpocy o HoBoW thpaseonorun B fenoBon ciepe
Ha npumepe PE «oUCHbIN NNAHKTOH» (U3 OMbITa NNIEKCUKOrpapuyeckux,
KOPNYCHbIX U 3KCNepUMeHTaNbHbIX UCCNeA0BaHUN)

Cdepa nenoBoro obmieHus: (MoJ KOTOPOM I€JecOo00pa3HbIM KaKeTcss MOHMMaTh chepy
Ou3Heca, T. €. 3KOHOMUYECKYI0, (PMHAHCOBYIO, aJMUHUCTPATUBHYIO, YIIPaBIEHYECKYIO, TOPTrOBYIO,
TPYIOBYIO U JIp., CBA3aHHbIE C HUMHU 00JIaCTU KOMMEPYECKOU JesITeIbHOCTH) MPEACTaBISIET CO00M
OYeHb JMHAMHUYHYIO 00JIaCTh KM3HU, B KOTOPON MPOUXCOAST HEBEPOATHO OBICTPbIE M3MEHEHHS.
[TosiBasitoTCS HOBBIE SIBJIEHUSI, (POPMBI YIIPABJIECHUS, HOBbIE OPYAMS TPYAd, OTHOLUEHUS MEXAY yda-
cTHUKamMu O6uzHeca. Kak mpaBuiio, Bce 3TU (PakThl HAXOSAT CBOE OTpaxkeHUe B si3bike. CripaBeiiiBO
3ameyvaeT B.I'. KocromapoB: «®pa3eonorusi oTpaxkaeT Bce CYyIIeCTBEHHbIE COOBITHS MOJUTHYECKOM
KU3HHU [...], HO TUAUPYET ceroHs chepa SKOHOMUKHU U TOPTOBIIH, T/Ie KOPEHHas MePeCcTpoiiKa Bcex
OTHOILIEHUH TpeOyeT HOBBIX TEPMUHOB, 0003HaueHui u dpaz.» [1, c. 187].

Llenp HacTosimiel cTaTbu — BKpaTIe MPOJAEMOHCTPUPOBATH BOCHPHUITHE U YHOTpedlieHue
B PEUM OJHON M3 OTHOCUTENIBHO HEJABHO MOSIBUBLIMXCS B A3bIKe (hpazeosiornyeckux eaunull (OE)
cdepbl 1e70BOro o0IIeHus — «O(UCHBIN MIAHKTOH», cHOPMYIUPOBATH CIOBAPHYIO JeDUHHULIUIO,
(buKCUpYIOIIYI0 COBpeMEHHOE ToJKoBaHMe naHHOW DE, a Taxke MpeaioxKUTh JajJbHEHIINe uccie-
JIOBaHMsI B 00JIACTH HOBOM (Ppa3eosIoruu J1eJ10BOro OOIICHHUS.

Hanexo He Bce DE cdepsl nesnoBoro odiieHus 3apukcupoBaHbl Jekcukorpaduei. x mecto
B SI3bIKE €Ille HE OIPEENIMICHO: 3HAUEHUs JaHHBIX €IMHUI] MOKa BapbUPYIOT, MeHstoTcs. HoBbie
S3bIKOBBIE SIBJIEHUs ObICTpEE BCErO OTpa)katoTcs B MaTepuasiax ceTd VIHTepHET, B TOM 4YHCie B dJ€K-
TpOoHHBIX cioBapsix. OF «oduCHbI MIaHKTOH» OTMeueHa IBYMsl ciloBapsMu caiita dic.academic.ru:
Cnosapem cunonumos (ASIS. B.H. Tpummn. 2013) u Crnosapem cospemenHotl neKcuxu, dHcapeonda
u cnerea (2014). IlepBblii U3 HUX TPUBOAUT clieAyIONIMe CUHOHUMBI 1aHHOW DE: 6enbie BOpOTHUYKH,
KaHIEJIIPCKUE KPBICHI, KPUBETKO, MBIIO [3]; BTOPO# JaeT CleAyONIylo ICPUHUIUI0 «O(UCHOTO
TUIAHKTOHA»: «MEHEJKEepPhbl CPEIHEr0 3B€HA, OOBIYHO HE MMEIOIINE MOJIYMHEHHBIX, OOJBIIYIO YacTh
cBOero paboyero BpeMeHHU 'pacruBalOT 4au' M MPOBOJAST Ha pa3BiieKaTelbHbIX caiTax. M3berarot
OTBETCTBEHHOCTH U BCETrJia HE yJIOBIIETBOPEHBI pa3MepOM CBOEH 3apruiath» [4].

[Touck ®F «oducHbIi TIAHKTOH» B HayuonanbHom Kopnyce pyccko2o s3blka Jai CIeAyIoIme
pe3ynbtaThl: qanHas OF HaiineHa B 4 nokymeHTax (4 BXOXKIEHUs) OCHOBHOTO Kopiyca U B 60 J10Ky-
MeHTax (72 BXOXJIEHHs) Ta3eTHOrO Kopiryca. Vcrosb30BaHue JaHHOM AMHMIIBI B SI3bIKE (PUKCUpPYETCs
Mmarepuanamu kopityca ¢ 2007 r., mepruo/1 caMoid BBICOKO# MOIMYJISIPHOCTH B SI3bIKE MOXHO HAOI0AaTh B
2009 r., morom B 2011 r.; ¢ 2012 r. 4acTOTHOCTH YNOPTPEOIEHUSI B TEKCTaX 3HAYUTEIBHO TTOHMKAETCSI.

B kauecTBe mnpuUMEpHBIX KOHTEKCTOB YHOTPeOJEHUS MOXKHO TPUBECTH ClEAYIOIIHUE:
1) «OducHblii mIaHKTOH (OHU ke "oducHoe ObII0", "KaHIeNIpcKue KpbIch", "oBomu") — 3TO 00-
HIMpHAsl KaTeropusi HEYJaYHUKOB, MapasuTUPYIOIIas Ha padoueM MecTe U MpeCTaBIsAoIas cooon
BUHTHUK B MEXaHM3Max YIpaBlieHUs, ydeTa, Oyxranrepuu, (puHaHcoB.» [Amna AnekcanapoBa. Ye-
AsI0MHCKKME Y4YeHble HccieoBaiu Ou3Hec-(ONbKIOP: MOCIOBUIIBI, JIETEHAbl U MUGBI «O(PUCHOTO
rtankToHay // Hoserii pervon 2, 2011.02.03]; 2) «5 oOpaiaro BHUMaHUE, YTO €CJTU, CKaXeM, MOC-
KOBCKUIA O(UCHBINA MJIAHKTOH... S ynoTpeOsito 3Ty OCKOpOUTENbHYI0 (POPMYIHUPOBKY COBEPIIEHHO
CO3HATeNIbHO, TIOTOMY 4YTO 3HAal0 OYEHb MHOIO JIOAEH, MHE UX OUYEHb KaJKO, HO, K COXAJIECHUIO,
4acTo 3TO JIOAH, KOTOPbIE HAXOATCS MO Ty CTOPOHY J00pa U 3714, IO/, KOTOPbIE UCKPEHHE CUM-
TalOT, 4TO, NpUIs B opuc ¢ He Oosnee yeM 30-MHUHYTHBIM OIO3JAaHHWEM M TOCUAEB TaM 7 4acoB
B IpUATHOI Oecenie, B Oecefax Mo acbke U nocujieB B "OJHOKIACCHUKAX", OHU JIOJKHBI MOJy4YaTh
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He MeHee JIBYX Thicsiu AosutapoB.» [EBrenuit UEPHBIX. Dxonomuct Muxaun ensrun: «3a0yabre
B KpU3HUC Npo NMaHukKy u otyasiHue!» // Komcomonnbckas npasna, 2009.04.28].

[TpoBeneHO accHOLMATUBHBIA AKCIEPUMEHT CPElM YYACTHUKOB OM3HECA C LIEJbIO BBISIBICHUS
Bocripusitus u3bpanubix OE nenoBoro obuienus (B Tom umcie — OE «oduCHBIN MIAHKTOH») U CO-
MPOBOXKIAIOIINX UX acCOlMaly. B MUI0Ta)XKHOM BapHaHTe HKCIIEpUMEHTa y4acTBOBaslo 17 WHQOp-
MaHTOB, peUMYyIleCTBeHHO keHIMHbI (13) B Bozpacte 20-29 ner (13; 3 B Bozpacte 30-39, 1 — Go-
nee 50 yieT), B OCHOBHOM C BBICIIUM oOpaoBaHueM (16), 3aHMMAarONIMX pa3HbIe TOJKHOCTH B 00JIaCTH
ousHeca: cnieuuanuctsl (5), pykoBoautenu (3), menemkep (1), npyrue (6; B TOM uucie: pabOTHUKU
cdepsl poJaK, Moadopa nepcoHana, KyJbTypbl, apXUTEKTYphI U 1Ip.). B Xoz1e uccienoBanus nHpop-
MaHThI JJOJDKHBI ObUTH Ha3BaTh psijioM ¢ HazBaHHbIMU DE nepBbie crnoBa, MbICIH, MPULIEIIINE B TO-
70By. IH(OpPMaHTOB MPOJKCIOCH pearupoBaTh MpeIeibHO ObICTPO, HE pa3lyMbIBasl.

B xone skcniepuMeHTa ObUTH BBISBIEHBI OIMpe/ieJIeHHbIE CEMAaHTUUECKHE U acCUOIMaTUBHbBIC
cocrapisone OF «ohUCHBIN MITaHKTOH:

1) xapakpTep BBINOJIHSIEMOI pabOThI C €€ OCHOBHBIMHM XapaKTepUCTHKaMH (MecTo, 3apIiiara,
no3uiiusi): ohucHele paboTHHUKH (5); ouicHbIe Kiepku (2); ThMa HApOaYy 3a CTOJIAMHU; MaJIOOTIA4H-
BaeMble; paOOTHUKM HU3IIETO 3BEHA; MOTOK, Macca Jitojiel; Oeble, cepble, pO30Bble BOPOTHUYKY;

2) wMmecTo paboThl: open space (2); oduc; TECHbIE CTOJIMKH OTTOPOKEHHbIE CTEHKaAMH JIPYT OT
Jpyra; NeperopoaKu; MHOTO OJHOTUITHBIX paO0YMX MECT; KOMIBIOTEPHI;

3) SMoLMOHAJbHBIE XapaKTEPUCTHKU: a) pyTuHa (2); cepocTh (2); CKyka, MOHOTOHHBIH
TPYI; CepoCThb; OyHU; 0) IyM; OOITOBHS; CTpecc;

4) napyrue: TUQT; TOCTATOUHO MPEHEOPEKUTEITHLHOE OTPe/Ie/IeHNE; OUKApUK; OOTaHUK;

5) He uUMelolUe OTHOIIEHUSI K ceMaHTHKe paccMarpuBaemoid @E: Ouomycop; 3eleHbie Bo-
JIOPOCIIH; MSICO KPUJISL.

PesynbTaThl nmonyyeHHbIE B X0JI€ UCCIEA0BaHUS, MMO3BOJISIOT MPEATOKUTE CIOBapHYIO nedu-
Huiio OF «ohucHBIN IaHKTORY»: npenedp., 0ckopb. onpedenenue pabomHukos oghucd, KiepKos,
00bIYHO He UMEeIWUX NOOYUHEHHDBIX, NPeUMYUWeCcm8eHHO pabomarwux 6 open space; ux paboma
Yacmo cuumaemcsi HeHyJ*CHOU, CKYYHOU, MOHOMOHHOU; 3a4acmylo CYUmaemcs, 4mo um C0uUcm-
8eHHO He00bpPOCcosecmHOe OmMHOUle e K pabome, uzbezanue omeemcmeeHHOCMU, NOCMOAHHAS He-
Y0081€mBOPeHHOCMb C8Oell 3apNiamoll, CUHOHUMbL: Oelble 80POMHUYKU, KAHYENAPCKUE KpbiCyl,
Kpugemko, mvloo, oghucHoe 6v1010, KAHYeIAPCKUE KPbICbl, 080OUJU.

[IpuBeneHHbI npueMp MO3BOJISIET clenath Oosiee 06001EeHHbIe BBIBOABI 0 HOBBIX DE nerno-
BOi1 cdepbl. JlaHHbIE €AMHUILIBI HAXOISTCS B CTaTAMM (OPMUPOBAHHUS CBOEH CEMaHTUKHU, OMpe/ere-
HUsI CBOETO MecTa B sI3bIKOBOI cucteMe. Kak nmokasain npoBeieHHbII KCIIEpUMEHT, OHU He SIBJISIOT-
csli OOUIEMOHSATHBIMU, BOCHPUHHMMAIOTCSA I[O-pa3HOMY Jake CaMHUM YydacTHUKaM Ou3Heca, Mpu
OTHOCHUTENBbHOU nonysipHoctd B CMMU, 0 KOTOpoil cBUIETENbCTBYIOT KOPIyCHbIE NaHHbIe. Llene-
COOOpa3HbIM CUMTAETCSI MOBTOPHOE MPOBEACHUE aHAJIOIMYHOTO HCCIIEIOBaHUS 4Yepe3 OMpeesieH-
HBI TIPOMEXKYTOK BPEMEHH C LIEJIbI0 ONpee/eHUs U3MEHEHHU B ceMaHTHKe, NepUeniMU U YIoT-
pebnennn oTHocuTenbHO HOBBIX DE cheprl nemoBoro odmieHusI.
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U3yyeHmne KynbTypbl 3apy6exHbIX CTpaH
Kak (hakTop yNnyyleHns MeXKyNbTYPHOW KOMMYHMKaLUK

«Who does not know foreign languages does not know anything about his owny
«Kmo ne 3naem unocmpanHuix A361K08, HUYE20 He 3HAem U O C60EM COOCMBEHHOM Y
(I'éte)

B Bek BBICOKHMX TEXHOJIOTHH CIPOC Ha JUIUIOMUPOBAHHBIX CIICIIMAIIMCTOB PACTET BCe OOJIbIIE.
TexHuueckuii Mporpecc He CTOUT Ha MECTE, a pa3BUBAETCA U ABUKETCS Bepea. Bmecte ¢ HUM pas-
BUBACTCS KaK caM YeJIOBEK, TaK U BCE UEIIOBEYSCTBO B IICIOM.

Ha ceronnsminuii 1eH» MHOTHE BeIyIIMe KOMIAHUU Hamie crpanbl, Takue kak: OAO «['a3-
npom», Vimpelcom, bamnedTs u apyrue coTpyIHUYAIOT ¢ KOMIAHUSIMH APYTUX PA3BUTHIX CTpaH:
Awnrnueit, 'epmanueit, Qunnsaaueit, Kuraem.

OO01enpu3HaHHBIM SBJISETCS TOT (DaKT YTO, 3HAHUE U U3YYCHUE MHOCTPAHHBIX S3BIKOB BBICO-
KO OIICHWBAETCS TP TPYJAOYCTPOHMCTBE Ha PabOTy MOJOMBIX crenuanucToB. Ho kakuMm obpazom
COTPYJIHUKU TOM WJIM MHOW KOMITAHMM JOJDKHBI TOHUMATh, C Y4€M UMEHHO OHU UMEIOT JIeJIO: CTPOU-
TEJBHBIN MPOEKT JIM ATO, UCCeoBaTeNbCKass paboTa, pa3paboTka pa3BiieKaTEIHHOTO MOpTaia UIH
)K€ OTKPBITHE HOBOTO pecTopaHa 0e3 3HaHMSI SI3bIKa MapTHEPOB?

OTBeT OKa3bIBa€TCs JOCTATOYHO OUYEBHIAHBIM. [loKka MIET OCBOEHHE CTYJIEHTOM BBIOpaHHOM
npodeccuu U TOrpyKEHHE B CHEIHANIbHOCTh, CIEIYET YACIUTH OOJBbIIOC BHUMAHHE H3YUYEHHUIO
WHOCTPAHHBIX S3BIKOB. ITO Oy/IeT HE TOJHLKO OCHOBHBIM KJIFOUOM K YCTEeXy, HO ¥ MIOMOXKET pa3BH-
BaTh COOCTBEHHOE MBIIIJICHUE U MUPOBO33peHUe. M3yueHne MHOCTPAHHBIX S3BIKOB, B YaCTHOCTH,
AHTJIMICKOTO, JAaeT YHMKaJIbHYI0 BO3MOKHOCTH BBIMTH 3a T€ NMPHUBBIYHBIE TPEaesbl OOBIICHHOTO
croco0a 4eJIoBeYECKOro MBIIIICHHS, KOTOPhIE 3a4acTy YCTPauBarOT OOJBIIYI0 YacTh COLIMYMA,
MOMOTaeT MO/ COBEPIICHHO JPYTUM YTJIOM B3IVISIHYTh Ha MOBCEJIHEBHBIC, MPUBBHIYHBIC BEIIH;, pa3-
BHUBACT CIIOCOOHOCTH pelllaTh MPOOJIEMBI, a TaKXKe JieJaeT Hac 0oJiee HAXOMYMBBIMU M HM300peTa-
TeabHBIMHU. Bce 3To mpoucxonut 6yarogapsi TOMy, 4TO TIPW M3YYE€HUU aHTJIMMCKOTO SI3bIKA yIMBH-
TEJIbHBIM 00pPa30M COUETAIOTCS MPAKTUUYECKUE NEHCTBUS U UHTE/UICKTYaIbHBIC MTPOLIECCHI.

st b HEeKTUBHOTO M3yYEeHHs] HHOCTPAHHOTO sI3bIKa HEOOXOIMMBI HE TOJIKO SI3BIKOBBIC, HO U
KYJIbTYPHbIE HaBBbIKH, BEJb MEXKKYIbTypHAss KOMMYHHUKAIIUS, KaK U3BECTHO, MPEJINoJjaraeT He TOJIb-
KO 3HAHWE CaMoOT0 S3bIKa, HO ¥ HOPM TOBEJICHUS W TpaBUJI oOIIeHus U Tip. Pasymeercs, s mouy-
YeHUsl TaKWUX 3HAHUH TpeOyeTcs Macca BpEMEHU M YCUJINH, a COpMHPOBATH MPABUIIBHOE U JIOCTa-
TOYHO TIyOOKO€ MOHWMaHHWE HE OJHOM, a MHOXKECTBa KYJBTYp MPEACTABISIETCS MPAKTHUYECKU
HEBO3MOXKHBIM. TemM He MeHee, HU B KOEM CJIy4yae HeJb3sl CTPOUTh MOHUMAHUE JIPYTroil KyJbTYpPhbl
MOJ1 BIIUSIHMEM OBITYIOIIMX B Maccax MHEHHUH O HEel.

3adacTyro mapTHEPHI 10 KOMMYHHMKAIIMK HE TOJIYyYaroT YJIOBJIETBOPEHHE OT OOIICHUS ¢ Mpei-
CTaBUTEJSIMU JAPYTOU KYJIbTYpHL. [IpyuunH TOMy HEMaao — 3TO W B3TJISAl HA KYJbTYpY IJ1a3aMu «4y-
KOT0», U ONpEJEIICHHbIE CTEPEOTUIIbI, KOPEHsIIMecs: B HalleM co3HaHuu. Ho Bce aTu mpoOiembl
MO>HO pa3peninuTh NPOCTHIMU CIIOCOOaMU.

HeobOxonuMo paciimputh rpaHullbl BOCOPUATHS MOTOKa WHGOpPMALIMK, B TOM YHUCJIE U UHO-
SI3IYHOM, MOCTYMAIOIIEH CO CTOPOHBI TOTO WJIM MHOTO UCTOYHUKA.

Tak >xe HyX)HO M30eratb HHPOPMAIIMOHHOTO ITyMa, KOTOPBIM OKpYy»aeT Hac MOBCIONY, YKa-
3bIBasi HA TO, KaK MbI JIOJDKHBI OTHOCUTBCSI K TEM WJIM MHBIM CTpaHam, (GOpMUPYs ONpeJieSIeHHbIE
CTEPEOTHIIHI.

Kaxxaplil yBakaromiuii ce0si rpa’kJaHuH TOW WM MHOM CTpaHbl, MPEACTaBUTENb JIH000W Ha-
I[MU U packl JI0JDKEeH u3beratb MHPOPMalMOHHOTO JaBieHusi co ctopoHsl CMU, emy HeoOxonuMo
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caMOMY MPOBOAUTH OTOOP MH(GOPMALIMM U CaMO€ IJIaBHOE — YMETh €€ pa3rpaHU4uBaTh, BbIJIEIIss
rJIaBHOE, W MOJIBepraTh COMHEHHMIO U KpUTHUKE MH(POPMALIKIO, BBI3BIBAIOILYIO JHO00r0 poja HeJo-
BEpHE.

[logBons UTOrM, BaXHO OTMETUThH, YTO JJIsl YCHEIIHOIO0 U MPOAYKTUBHOIO W3YYEHUs WHO-
CTPaHHBIX SI3BIKOB TPEOYETCsl HE TOJIBKO €XEJIHEBHAsl MPaKTHKa B €ro MPUMEHEHUH, HO U MOoJIyYe-
HUE 3HAHUM O KYJIbType CTpaHbl, sI3bIKOM KOTOpoil Bbl oBnaneBaere. Ilonydare Takoro pojaa uH-
(hopMalrio MOXKHO M3 Pa3MYHbIX HCTOYHUKOB: Ta3eT, HOBOCTEU, KHUT, (GUIHLMOB, YeM Oosbiiie Bl
OyJleTe YuTaTh UM CIyIlaTh, TEM MIPOJYKTUBHEE U HHTEpecHee OyaeT Baiua padoTa.

N3yuas KyJabTypbl pa3HbIX, cTpaH Bbl pa3BuBaere cedsi, Kak JUYHOCTh: ¢ Bamu Oyner uHTe-
PECHO MOJUCKYTUPOBATh HA Pa3IMYHbIE TEMbI KaK MOBCEHEBHOTO OOIIIEHHUS, TaK U HA Y3KOHAIPaB-
JICHHBIE UM TIpo(dhecCHOHaNIbHBIC TEMBI, a Takke Bbl He OyaeTe onrymarts TUCKOMGOPT Mpu odIie-
HUU C HOCUTEIISIMU SI3bIKA.

Jlureparypa

1. FORBES: 2000 kpynHeiimux myoanunsix komnanuid mupa. URL: http://www.classs.ru/
persons/fortune/ (nara obpamenus 18.04.2015 r.).

Hayunwiii pyxosooumenwv: H.A. Tymakosa, cmapwiuii npenooasamens, TIIY, Poccus
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FO.B. Jlumioza
Cymckuti 2ocyoapcmeenHulil yHugepcumemn
2. Cymul, Ykpauna

WUHTepHaUMOHaNLHOCTL U 3THOCNEUU(NYHOCTL HeBepbasbHbIX KOMMNOHEHTOB
MEXKYNbTYPHON KOMMYHHMKaLUMK

DTHUYECKOE U KYJbTYpHOE pazHOOOpa3ue OTpaxaroTcs B s3bIKe, AUCKYpCe, KOMMYHHUKAIUU
(coOctBenHHbIN TiepeBon) [4, c. 144]. Ucxons u3 Toro, 4To HEBEpOAIbHYI0O KOMMYHHMKAITAIO MOYHO
OTpeIeNIUTh KaK COLUAIbHO 00YCIOBIECHHBIN CI10COO OpraHu3alMyi YCBOCHHBIX UHIMBUAOM HEBEp-
OalbHBIX CpeACTB OONIeHMs, MpPeoOpa30BaHHBIX B HMHIMBUIYaIbHYI0, KOHKPETHO-UyBCTBEHHYIO
dopMy neHCTBUH M MOCTYIKOB, KOTOPble UMEIOT MECTO B OINpPEECIIEHHOM KYJIbTYPHOM COLIMYME,
HeBepOaIbHbIH KOMIIOHEHT KOMMYHMKAIIMM MOKHO OXapaKTepu30BaTh Kak 0Opa3oBaHUE, B KOTO-
POM OTpaxK€Hbl €ro YHUBEPCAIbHbIN, STHOCTIEU(DUYECKUN U UHIMBUTYalbHBINA XapakTep.

OCHOBHBIM B HEBEpOaJIbHOM OOILEHUM SIBISETCS TO, YTO OHO JIa€T BO3MOXHOCTH OOILATHCS
JIOJSIM, KOTOpbIE HE 00J1aaloT 00IKUM BepOalbHBIM S3bIKOM, IOTOMY YTO HEKOTOpbIe HeBepOasb-
HbIE Cpe/ICTBA OOIIEHUSI UMEIOT OJTHH U T€ YK€ TeHeTUYEeCKHe KOPHU B Pa3IUUHBIX JIMHTBOKYJIBTYpax
U BCIIEJICTBHE ATOrO SIBJSIOTCS OJMHAKOBBIMU MO (opMe MCIOJHEHHUs M 3HaueHulo. be3ycloBHo,
Takoe OOILEHUE OrPaHUYEHO [0 MHOTUM MapaMeTpaM, HO B Clydyae HEOOXOJMMOCTH CTaHOBUTCS
HE3aMEHUMBIM JJIsI pElIeHNUs] KOMMYHUKATUBHOW 3a/IauH.

Ha neBepOasibHOE MOBEAEHUE JIMYHOCTU HAKJIAIbIBAIOT OTIEYATOK COLMAIbHBIE U KYJIBTYp-
Hble IICHHOCTH TOTO WJIM MHOro oOllecTBa, oObluau, TpaJulIMU, BepoBaHMs. BcnenctBue s3Toro
B 00J1acTH HEeBepOAIIbHOTO BBIPAKEHUS] KOMMYHHUKATUBHBIX HAMEpPEHHI TOSBISIOTCS 30HBI, KOTO-
pBI€ SIBJISIIOTCSI XapaKTEPHBIMU TOJIBKO ISl ONpe/IeIeHHONW HAapOJHOCTH U TPEOYIOT OT UHOKYJIbTYP-
HOT0 KOMMYHHUKAaTHUBHOTO TapTHepa JOTOJIHUTENbHBIX 3HAHWA U YMEHUH JEKOIMPOBATH ATHOCIIE-
nuduyeckue HeBepOaibHble KOMMYHUKAaTUBHbBIE KOMITOHEHTHI.

B kaxno# KynbType ecTb HaOOp MpaBuil, KOTOPbIE MO3BOJISIIOT WK 3aIIPELatoT UCII0JIb30BaHHUE
TeX WM MHBIX BUJOB HEBEpOAIbHBIX JEUCTBUI B OINpPEAEICHHON CUTyaluu OOIIEeHHs. 3HAaHUEe 3TUX
NpaBUJI OTHOCATCS K cepe KOMMYHHMKAaTUBHO-TTParMaTHUECKON KOMIETEHIIMU roBopsimux. Hocure-
JM sI3bIKa PE3KO HETaTHBHO OLEHMBAIOT WX HApYUIEHHUs, YTO MOXKET MPUBECTH K MOTepe B3aWMOIIO-
HUMaHHs MEXJTy KOMMYyHHMKaHTaMu. HecMOTpsi Ha oTaenbHbIe (PaKThl, OMMCAHHBIC B XY/10’KECTBEH-
HOW JuTepaType, MyOJUKaIMsIX [0 JUHIBUCTUKE, TMCHUXOJIOTHH, KYJIbTYpOJOTHH, AHTPOIMOJOTHH,
METOJIMKA MCCIIIOBAHUS PA3IMYHBIX OaphepoB, BO3HUKAIOMIMX MPU MEXKYJIbTYPHOH KOMMYHHKa-
LUK, OCTaeTCsl Hepa3pabOTaHHOM, a UCCeIOBaHUs B 11€JI0M UMEIOT (pparMeHTapHbIN XapakTep, OTMe-
yaet A.Jl. benoga. [Toatomy «... Moaenu BepOabHOIO U HEBEPOATBLHOIO MOBEACHHUS ... PUBJIEKAIOT
CeroJiHsi 0co00e BHUMaHUE SI3bIKOBEIOB, KYJIBTYPOJIOroB, ncuxonoros» [1, c. 50].

Wrak, HeBepOabHbIe KOMITOHEHTHI KOMMYHHUKAIMM OTPaKAIOT STHOKYJIBTYPHBIE OCOOEHHOCTH TOBO-
psmx. CyIIecTBYIOT CTEPEOTHUITHBIE MPEeICTaBIeH s 00 SKCIPECCHBHBIX KauecTBaX TOM MIIM MHOW HALUH.
J1s aMepuKaHCKOW KyJIbTYphl XapakTepHa OoJbllias OTKPHITOCTh B KOMMYHMKAaTHBHOM TOBE/ICHUH, YEM
JUIsi OpUTAHCKOM, MOBEJICHNE aMepUKaHIIEB JOCTATOYHO HEUTpalbHOE MO CPaBHEHHIO, HAMPUMEp, C IKC-
MPECCUBHBIM TMOBEICHUEM UTANIBSIHIIEB. B OT/IMuMe OT aHIIOSA3BIYHON KYJIBTYpBI, I7Ie JOMUHUPYIOT MUMH-
YecKHe HeBepOalbHbIe KOMIIOHEHTBI, B CIIABSIHCKOM KYJIBTYpe MpeodIaacT )KecToBoe OOpMIICHUE PEUH.

OnuH U TOT e HeBepOAIbHBI KOMIIOHEHT MOXKET UMETh OJJMHAKOBYIO (hOpMY BBITIOTHEHUS B
pa3HbIX KyJIbTypax, HO pa3HOE CEeMaHTUYECKOE HAIOJHEHHE, KOMMYHHUKATMBHOE U SMOLMOHAIBHOE
3HaueHue. C TOYKH 3peHHs] MEXKKYJIbTYPHONH KOMMYHHUKAIIMK UHTEPECHBI JIJAKyHapHbIE U OMOHHMHYE-
CKHE YECThl, KOTOPbIE MOTYT MPUBECTU K HETIOHUMAHUIO B MEXKYJIbTYpHOM 001ieHnu. Hanpumep, BbI-
CYHYTb SI3BIK — 3TO TIpOsiBIIeHHe THeBa B MHauuM, yrpo3a B Kutae, B HEKOTOPBIX MHICHCKUX TJIEMEH —
CUMBOJI MyJipocT. Takum 00pa3om, B MEXKYJIBTYPHOM B3aUMOJICHCTBIMM BO3HUKAET MPoOieMa UHTEP-
NpeTalyy MEXKYJIbTYPHOTO COOTBETCTBHSI HEBEPOATbHBIX KOMIIOHEHTOB KOMMYHHUKAIIUH.

Crenyrowmuii npumMep WILTIOCTPUPYET 3HAUMMOCTh J)KECTOB ITOBE/ICHUS B UPJIaHJICKOM cucteme
oOLIeHMsI, UTHOPUPOBAHUE IMPaBUJI KOTOPOM MOKET UMETh HEraTUBHBIE MOCIEICTBUS: She didn’t
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like the system in Ireland at all. They’d grab your hand and slap down on it so sharp it hurt, and
that meant you might have bought yourself a horse...[5, c¢. 367]

HeanexkBatHast uHTepripeTanusi HeBepOaIbHBIX KOMIIOHEHTOB KOMYHHUKAILIMU BEJIET K KOMMY-
HUKAIMOHHBIM COOSIM U KOMMYHHUKAaTUBHBIM HeyAauaM. Ha ypoBHE MEXKYJIbTYpHOW KOMMYHHUKa-
II1H, T0/I KOTOPOWl MOHMMAaeM OOIIEHHE SI3BIKOBBIX JTMYHOCTEH, MPUHAIeKAIUX K Pa3HbIM JIHH-
IBOKYJIBTYPHBIM COOOIIECTBaM, 3TH MPOOJEMbl MOTYT pa3pacTUCh A0 KOHGIMKTHBIX CUTYallMid
(cobcTBeHHBIN TIepeBon) [2, ¢. 23]. KeraTh, TepMUH «KOHGIUKT KyJIbTYp» U €r0 MPOU3BOIHBIE CTa-
HOBSITCSI KJIFOUEBBIMU B U3yUEHUH MPOOIEM MEXKYJIBTYPHOU KOMMYHUKAIUH.

Tak ke mpobieMy COCTaBISIET TO, YTO HeBepOalbHOE MOBEACHUE KAXKETCS MPEICTaBUTEIIO
OTpeieNIeHHOM KYJIbTYpPhl HACTOJIBKO €CTECTBEHHBIM, UTO OH JOBOJIbHO YacTO JIaKe He JIOMyCKaeT
MBICJIH O TOM, YTO B IpYTrOil KyJbTYpe KECThl, MUMUKA, MHTOHALIMU MOTYT TlepeiaBaTh APYroe 3Ha-
yeHue. M eciu ommOKU ceMaHTUKO-CUHTaKCHUECKOT0, JIEKCUYECKOT0 M CTHUIIMCTUYECKOTO XapakKTe-
pa BOCIIPUHMMAIOTCS MPEJICTABUTEISIMA PA3HBIX KYJIbTYp KaK HEIOCTaTOK 3HAaHUS WHOCTPAHHOTO
sI3bIKa, TO HECOOJII0/IeHHE MPaBUl HeBepOaTbHOTO MOBEEHUS paccMaTpPUBAOT OOBIYHO KaK Hame-
pEeHHOE HapylIeHUE IPABUI OOIICHHUS.

AHanu3 s3bIKOBBIX penpe3eHTalnii HeBepOalbHbIX KOMIIOHEHTOB KOMMYHHUKAIIUK B aHIJIOA-
3BIYHBIX XYA0)KECTBEHHBIX IMPOM3BEICHUAX U MX MEPEBO/IaX MOKA3bIBAET, YTO JJIsl COXpAaHEHHUs ajie-
KBAaTHOTO MpEJCTaBJICHUs O HeBepOaJIbHOM MOBEIEHUU TOBOPAIIUX B OMpPE/IeICHHBIX KOMMYHHUKa-
TUBHBIX CHUTYyallUsX MPOMCXOIAT TpaHCHOPMALIMU SI3BIKOBBIX penpe3eHTaluii HeBepOaTbHbBIX
KOMITOHEHTOB KOMMYHHUKAIIMU Ha SI3bIKE TIepeBOAA.

Ha peanuzanuio HeBepOaJbHUX KOMIIOHEHTOB HAKJIAJbIBAIOT OTIEYATOK TAK)KE WHIUBUY-
albHbIE KOMMYHHUKATUBHBIE CIIOCOOHOCTH ToBopsiiero. MHAMBUAYyanbHO ONpeeeHHbI ypOBEeHb
OTpaXkaeT CMOCOOHOCTh KOMMYHHUKATOpa K MOJU(HUKAIIMY YHUBEPCAIBHOTO U / UK eTHOCcTeudu-
YECKOr0 YpPOBHEH, UTO BBIPAXKAETCSl uepe3 BHECEHHE JMUYHOCTHBIX HIOAHCOB BBINOJIHEHUS HEBEp-
0aJIbHOrO JIEHCTBUS KOMMYHUKAaTOpoM. TakuM 00pa3omM, KOMMYHHUKATOp COXpPaHSE€T OCHOBHOM MO-
HSATUIHBIA TOTEHIMA [Tl TapTHepa M0 KOMMYHUKAIUMU, IPU 3TOM NPeI0CTaBIsis JOMOJIHUTEIbHOE
UHJIMBUAYaJIbHOE 3HAYEHHE 3TOMY KOMIIOHEHTY:

Alex Wood had a smile like a crocodile — wide, captivating and ultimately deadly. His smile
held him in good stead with the movie executives he was forced to deal with on a daily basis. Alex
was capable of making a lot of people nervous. Alex Woods and his lethal smile had written,
directed, and produced six big-budget major movies over a ten-year period [3, c. 21].

Bce yka3zaHHble YPOBHU B CTPYKTYype HEBepOaIbHUX KOMIIOHEHTOM KOMMYHHUKAIIMM HAXOMAT-
Csl B COCTOSIHUM OPIaHUYHOTO B3aUMOJICHCTBUS, BCIEICTBUE Yero 3TH KOMIIOHEHThI 00J1a1al0T CIO-
COOHOCTBIO K BBIPQKEHUIO PA3IUYHBIX CMBICIOB, MHOTAA MPOTUBOMNOJIO0XKHBIX. [lonudyHKIMOHANb-
HOCTh M MYJBTUMOJAJIbHOCTh HEBEpOAJIbHUX KOMIIOHEHTOB KOMMYHHKALIMU OOECIEeYMBAIOT HMX
BXOXJECHUSI B CTPYKTYpY HAMCKYypca, MHOTME MOMEHTBhl B HHTEPIIPETAllUd KOTOPOTO BO3MOYKHbI
JMIIb TIPY YCJIOBUHU y4yeTa BCEeX BHEIIHUX (DaKTOPOB, KOTOPBIE BBIMOJHAIOT pa3luyHble (YyHKIUH,
NPOAUKTOBAHHbBIE CTPYKTYPOH TUCKypca.

Jlureparypa
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HE. Oxonuna

Tomckuii 2ocyoapcmeenHbiii
neoazocuyecKutl yHugepcumem
2. Tomcxk, Poccus

MeTacpopusauus Kak 04HO U3 CPeACTB BbipaXeHus KoHuenTa «Jocyr»
B aMepPUKaHCKOMN NIMHTBOKYNbType

MoennpoBaHie KOHLENTOB B HACTOSIIIEE BpEMs CTaJI0 OJHUM U3 HanboJsee pa3BUBAIOIINXCS
HanpaBieHuil coBpeMeHHOH ¢uionoruu. MccnenoBanue ar0060ro KOHUENTa MpeAcTaBiseT coOoi
LEHHOCTb JIJIsl PEKOHCTPYKLUH S3bIKOBOM KapTHHBI MUpa. OJJHAKO CYLIECTBYIOT KOHLENTHI, UMEIO-
IIMe LIEHHOCTHYIO0 3HaYMMOCTb B KYJIbTYpE JII000r0 S3bIKOBOTO coolIiecTBa. Takue KOHLENTh Ha-
3bIBAOTCS JIMHIBOKYJBTYPHBIMHU [4, ¢. 5]. KynbTypHble KOHLIENTHI — 3TO, IPEXkAE BCEr0, MEHTAJb-
HbI€ CYIIIHOCTH, B KOTOPBIX OTpa)kaeTcsl AyX HapoJa, YTO ONpeAessieT X aHTPONOLEHTPUYHOCTh —
OPUEHTUPOBAHHOCTh Ha Ha AyXoBHOCTh. [lo onmpenenenuto FO.C. CrenaHoBa, iuHe80KYIbMYPHYLLL
KOHYenm — «yCJIOBHasi MEHTaJIbHAsl €MHUIIA, HAlpaBleHHAas Ha KOMIUIEKCHOE H3YyYEHHUE S3bIKa,
CO3HAHUA U KyJbTYphI» [5, c. 387]. JJocyr — 3To AyXOBHasi CYIIHOCTh, PEryJUpYIOIIasi OTHOIICHHE
YesloBeKa K YCHEIIHOCTH UM OCMBICIEHHOCTH cOOCTBeHHOMW ku3HU. [losiBneHue u ¢opmupoBaHue
KoHIuenTta «Jlocyr» cBs3bIBalOT ¢ nepuoaoM aHTuyHocTH (8—11 B. 10 H.3.). [loBcemecTHOE mpuMe-
HeHue padbckoro Tpyaa B JlpeBHeil ['penun nopoanio B 001ECTBEHHOM CO3HAaHUM HENpUsTHE K (Bu-
3udeckoMy Tpyay. PaboTa cuutanach ynenom paOoB — J0JieH, JIMIIEHHBIX BCEX MpPaB U CPECTB
NPOM3BOJICTBA, SIBJSIOIIMXCS IOJHOW COOCTBEHHOCTBIO Biajenblia-rocrnoaurHa. locyr cuwurancs
npuBUJIerue cBoOOHOrO vesioBeka. JlatnuHckoe licere «ObITh pa3pelieHHbIM» KaK HEeJb3sl JIydlle
nepeaaBago cofepKaHue JaHHOIO KOHLENTa: KpoMe padoThl 3aHUMaThCs KaKUM-JIMOO IPYTUM Je-
JoM pad MOT TOJBKO C pa3pelieHusi CBOEro Xo3siuHa (Cp. COBp. aHTI. license 1) «paspeleHuey,
«IHLICH3U»; 2) «naTeHT |8, ¢. 417].

Onucanue TOro WM WHOTO KOHIIETITa, 3HAYMMOTO JIJIsl ONpeAeNEHHON KYJIbTYpPbl, BO3MOYKHO
TOJILKO MPU UCCIIEI0BAaHUM MOJHOrO Habopa cpescTB ero BblpaxkeHus. B naHHON craThe paccMaT-
pHUBaeTCs OJIUH U3 CIIOCOOOB BhIpayKeHUs! KOHIENTa «J{ocyr», penpe3eHTUpyeMoro B aMepUKaHCKOM
JMHIBOKYJIBTYpe UMEHeM «leisure» — metadopuszauus. «Metapopa — 3TO €IMHCTBEHHBIH cOCOO
BOIUUIOTUTh B YYBCTBEHHOM 00pa3e OecTesecCHYI0 U TPYAHOJIOCTKUMYIO a0cTpakuuoo» [2, c. 93].
MpllIeHHe YeI0BeKa, B OTIMYUE OT )KUBOTHBIX, HE TOJbKO KOHKPETHO, HO U abcTpakTHO. Haubo-
Jiee TECHO C SI3bIKOM CBSI3aHO CIIOBECHO-JIOTHUECKOe MbIluieHHe. OHO caMoe CI0KHOE, MOCKOIbKY
onepupyeT He KOHKPETHBIMU 00pa3aMu, a CII0KHBIMU OTBJICUEHHBIMU MOHATUAMHU, 0003HAYEHHBIMU
CJIOBAaMH THIIA «YECTH», «TOPAOCTHY», «BEpa», «paaocTb» U T. A. «[lompobyiiTe mpeacraButh cebde
cuactbe, — nuuier H.@. Anepupenko. — B nyuniem ciiydae B HallleM CO3HAaHUM BO3HUKHET CHACTIIM-
BOE JIMII0, CYACTIMBOE COOBITHE, HO CaMO CYacThe HU YBUIETh, HU OCSA3aTh, HU MOMPOOOBATH Ha
BKYC HEBO3MOXHO [1, ¢. 32].

Jlocyr Toe OTHOCHUTCS K YUCITy aOCTPaKTHBIX MOHSATHH, U €0 TOKE HEeNb3sl «HU YBUJIETh, HE
ocsA3aTh, HU NMONPOOOBATh HAa BKyc». B ocHOBe 00pa3zoBaHMs 1t0OBIX aOCTPAKTHBIX SIBIEHUH, Mpea-
CTaBJISIFOIIMX COOOM rMnocTa3upoBaHHbIE KAUECTBA U OTHOILEHUs (KpacoTa, 0T, A0CYT U Ap.), KaK
CUMTAIOT yU&HBIE, JIEKUT MeTadopa.

Metadopudecknii moaxon OblT pa3paboraH aHrauiickuMu yuéHbiMu Jx. Jlakopdom
u M. Jl:xonconom. B knure «Metaphors we live by» («MeTtadopbl, KOTOPbIMU MBI KUBEM») OHU
mumyT: «Our conceptual system is largely metaphorical, then the way we think, what we experience
and what we do every day is very much a matter of a metaphor» («Haia obbiieHHast noHsaTuiinas
cucTeMa, B paMKax KOTOpPOW MBI JyMaeM M JIEHCTByeM, 1Mo CyTH cBoed metadopuuna. Meradopa
[POHU3BIBAET HAIlly [MOBCEIHEBHYIO KHU3Hb, IPUUEM HE TOJBKO SI3bIK, HO U MBIILJICHUE U AEATeNb-
HOCTbY») [7, c. 3]. Mcnonb3oBaHue B sA3bIKE HAIJISIAHOTO MOJEIMPOBAHUS aOCTPAKTHBIX KaTeropui
C MOMOUIbIO YYBCTBEHHBIX 00pa30B MO3BOJISIET OTPa3UTh ITHOKYJIBTYPHYIO clelM(UKY couuyma —
€r0 MEHTAJIUTET.
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Amnanuz o06pa3Hoii cocTapisitomiel KoHlenrta «J{ocyr» nmpoBoauiICcs M0 HECKOJIBKUM MapaMeT-
pam: 1) 1Mo cTeneHu sIBICHHOCTH CyObeKTa (IIPUCYTCTBYET JIM B TEKCTE €r0 UMs»; 2) MO THITY Ipsi-
MOTO, HEITPOU3BOJHOTO 3HAYEHUS JIEKCUUECKOM €UHUIIBI, KOTOPOU yrnoaobJsercs 10cyT; 3) 1no oc-
HOBaHUIO YI0J100JICHUs] — IPU3HAKY, 3aJIal0IIeMy 00J1acTh CXOJ/ICTBA CYObEKTOB METa(pOpHI.

Marepuanom s McclieoBaHus 00pa3HoW cocTaBistoled KoHuenTta «JJocyr» mocmyxunu
CTMXM aMepuKaHCKUX M aHrnuickux nostoB XIX—XXI BB.: Jean Ingelow («Grand is the Leisure
of the Earth»), William Michael Rossetti («Fancies at Leisure»), William Henry Davies
(«Leisure»), Amy Lowell («Leisure»), RoseAnn V. Shawiak («Leisure Time», «Leisurely Listen»,
«Leisure Travel»), Robert Rorabeck «Leisure of Housewives»), Duke Beaufort («Life of Piey),
Colin Mitchell Williams («A Covenant of Peace»), C. Calloway («Ago»), F. Purdum («Take»),
Jenny Stites («Heat»), Percy Bysshe Shelley («To The Men Of England»), Henry Vaughan «The
Shepherds» u ap.

Jocyr B 00OBIIGHHOM CO3HaHUM JIO00r0 aMepHuKaHIa acColMUpyeTcsi ¢ moHsTHeM «free time»
(«cBOOOIHOE BpeMs»), T. €. «leisure» u «free time» — cuHOHUMBI [3]. OHAKO MOJIHOW B3aMMoO3aMe-
HJEMOCTH 3TUX TEPMHHOB HeT. Jlocyr — 3T0 He mpocTo cBOOOIHOE OT PabOTHI BpeMsi, a BpEMsl, pac-
npeieiEHHOe MEX/Ty Pa3IMYHbIMU BUIAMH JIESITEIbHOCTH, OPUEHTUPOBAHHBIMU Ha yJIOBJIECTBOPEHHE
paznuYHbIX ((PU3MUECKUX, TYXOBHBIX, COLIUATIBHBIX) MOTpeOHOCTeH Mtoaei. COlMoIOTd CUUTAIOT, YTO
JoCyT — «ocobast hopma, 0coObIii XapakTep OCYIIECTBIICHHs JFOOOTO BHIA NESTEIBHOCTH, KOTOpast
o0Js1aiaeT caMOLIEHHOCTBIOY. JleaTelbHOCTh B CBOOOIHOE BpeMsi LIeHHA cama 1o ce0e CBOMM TMpOoLiec-
COM M TIOATOMY OIIYIIAeTCsl KaK CBOOOJHAs AEATENBHOCTh. [10 MHEHHIO aMEepHKaHCKOTO YYEHOTO
Kpuca Pomxeka, mocyr — 3TO cocTtosiHME ObITHSA, CBOOOAAa BbIOOpa, BHYTPEHHS MOTHUBAlLMs
[9, c. 422]. ®Dpa3eosornyecKkoe CoOUYeTaHue «MHE HEAOCYI» MEPEBOJUTCS Ha AHIVIMUCKHUMA SA3BIK Kak
«I have no time» «y MeHs HET BpeMeHM»; MpeIoKeHHe «s cenaro 3To Ha jgocyre» — «I will do it
at leisure» unu «I will do it at free time». Pa3BoguT noHsATHsI «CBOOOAHOE BpeMs» U «IOCYT» U ame-
pukanckuii yuénsiii C. ne I'paszus, cuMTaromuiics pojoHa4aJbHUKOM H3yudeHusi jaocyra («father
of leisure»). [1o ero Muenuto, nousitus «leisure» u «free time» «xkUByT» B pazHbix Mupax: «Free time
refers to a special way of calculating... time. ...Leisure refers to a state of being, a condition of many
«CB00OOHOE BpeMsi OTHOCHTCS K 0COOOMY CrocoOy pacuera... BPeMEHW», B TO BpeMs KakK «JI0CyT
OTHOCHTCS] K COCTOSTHUIO OBITHSI, COCTOSTHHIO YenoBekay. Jlocyr — 3To Gosblie, 4yeM pasBieyeHue, pe-
JaKcalys  T. I.: 9TO WJeall, CBSI3aHHBIA C Pa3BUTHEM MHTEIUICKTYaJbHBIX MM MOPAJBbHBIX CIOCO0-
HOCTEH, HeOOXOIMMBIX Ul CIIy:KeHHs oOmiecTBy. J[1si COBpEMEHHOr0 aMepHKaHCKOro oOIIecTBa,
no maeHuo C. me ['pasusi, mocyr He xapakTepeH. B OonbIIMHCTBE CBOEM peub MOXKET HITH TOJBKO
0 cBOOOJTHOM BpeMeHH [6, c. 284-285].

Jlocyr y aMepuKaHIIEB YacTO aCCOIMUPYETCSI ¢ HEKUM NPOCMPAHCMBOM, 20€ MONICHO OMOOX-
Hymo. 1IpeBbillle Bcero aMepHuKaHIlbl LIEHAT MpeObIBaHWe Ha OTKPBITOM Bo3ayxe: to play golf «mo-
urpathb B roiibd», to go for a walk «coBepmmth nporynky»: «Then, after that, they can have a walk
at their ease, Amongst the green shrubbery and tall pine trees» (McGonagall); «I walk'd the other
day, to spend my hour Into a field» (Vaughan); «She went upon the painted shore And there she
walks for ever more ... But I say she's a lucky one To walk for ever in that sun» (Stevie Smith); 7o
ride a bicycle «nokaratbcs Ha Benocunene»: «leisure ten-speed ride» (Kopp), fo have a picnic «mo-
exaTh Ha MUKHUKY; «to lay on the beach (have a sunbath)» «3aropath Ha mske (MpPUHUMATH COJ-
He4yHbIe BaHHBI)»: «Get your passport and your bikini, You need a holiday,...laying on a bright
white beach» (Rascal); to play beach volleyball «urpaTh B MIsKHBIA BOJUIeHOO0m», «to play
football» (am. soccer) «urpath B pyTO0m»: «imagination gives me a lot of leisure as I go out and
find a treasure, I dream big as if I play football in huge league» (Chirombo); lawn care «yxaxuBatb
3a ra3oHaMHu», «to go jogging» «OTIPaBUTHCI Ha MPOOEKKY», «t0 run» «3aHAThCS OErom»:
«Running later in her leisure» (Stevie Smith). [{axe 3akopeHesnbie Tpyoroauku (workaholics) Bbl-
KpauBalT BpeMsi, YTOOBI OOBITH HA CBeXeM Bo3ayxe. Cpen aMepruKaHCKONH MOJIONEKH TIOMYJIsip-
HBIMU SIBJISIFOTCS] BEUEPUHKU Ha OTKPBITOM BO3JIyXE — «Open air parties».

Jocyr, Ha HaII B3I, MPEACTABISET COO0N Pa3HOBUIHOCTH OIILYIICHHWH, MPEXIe BCEro, Ha
SMOLMOHANIBHOM ypoBHe. Kak Bce sMOLMHU B LIEJIOM, JOCYT YHOJOOJAETCS HEKOEMY COCTOSIHUIO
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JYUIH, 3aM0JHSIONIEMY YeIOBeKa U3HYTPH, B KOTOPOM OH CYACTJIMB, OTBIXAET, Pacciadisercs, mo-
ay4aeT yaoBosbcTBHE: «Basking at my leisure» (Stites); «Have ye leisure, comfort, calm, Shelter,
food, love's gentle balm?» (Shelley); «Crisp sips on cool white wine, Gentle leisure time»
(Williams); «Sweet, harmless lives! On whose holy leisure Waits innocence and pleasure»
(Vaughan). B nocnegnem npumMepe K clioBy leisure aBTopoM moaoOpan snuteT «holy» «cBsIIeH-
HBIN», YTO TOBOPUT O IIEHHOCTHU Jocyra. Jlocyr paccmaTpuBaeTcsi HApaBHE ¢ TAKUMU JHCUZHEHHBIMU
yeHHOCmAMY KaK 30J10TO, TIHIIA, TETIO:

«Take from me my leisure

Take from me my gold

Feed me with hunger

Bleed me with cold,

... Take from me all of the earth

Leave me my world in her arms» (Purdum).

Wnest mocyra Kak y006o1bcmeus B IOOTHYECKOW peur 0OBITPhIBACTCS C TOMOIIBI0 CPAaBHEHUS
c enoit: «Within great moments of leisure Pie is a measure of treasure» (Beaufort).

Mertadopa «pregnant with pure leisure» (0cI0BHBIN NEpeBO] «OEPEMEH YUCTHIM YAOBOJIbCT-
BUEM») MO3BOJISIET «YBUJETb» OJHO M3 3HAa4eHWH KoHuenTta «Jlocyr» — 6e33a00THOE BpeMsi, KOTO-
poe, Kak MpaBuIIo, ACCOLUUPYETCS C 0emCmeoM:

«Here I sit on the tree of treasure

With leaves of love at my leisure,

Fetching fruits with fair features,

For a mild mother beyond measure.

Ever pregnant with pure pleasure...» (Adeite);

«I have ascended so much more, but

Have not forgotten my childhood lore,

A leisure in our life as we then did dally

When all was good and we knew not sally» (Calloway);

«Seeing the grass and sun and children, say,

Is not this something more than idle play...?» (Shawiak).

B anrnuiickoii mos3uu cI0BO AETCTBO YaCTO COMPOBOXKIACTCS IMUTETOM «gentley «HEexXHBIN,
YTO MO3BOJISICT TOBOPUTH O TPEIIETHOM OTHOIICHUM aMEPHKAHIICB K JETSIM M JETCTBY. B3pocibie
JFO/IA — ATO TOXKE JETH, IETH 3eMHOTO Iapa, KOTOPBIE «CIISIT B KOJIBIOSTH MUPa:

«Gentle children sleeping

In the cradle of the world

Free to dream and meander through sunshine,

Drowsy smiles of play time» (Williams).

Wnest nocyra Kak c60600vl, 6e33a00mHocmu, Oe3mMameNcHoCmy OTPaXaeTcsl B CPAaBHEHUU HE
TOJIBKO C JETCTBOM, HO U C MOXOJKOW desnoBeka («leisure walk» «cBoOomHas, NErkas moxoaKay,
«HecrelHas nporynka»): « Taking a leisure walk all round abouty (McGonagall); «Leisure walking
Blast of warm breeze» (Guillermo); ckopocTsto e31pbl («leisure ride» «MeneHHas e3nay): «leisure
ten-speed ride» (Kopp) u ap.

WHornma B mos3uu BeTpeyaeTcs MepCOHUGUKAIMS JOCyTa — TOCYT MOXKET 3aroJHATh CBOOO/-
Hoe BpeMsi: «Abounding favorite leisure pastimes fill many people's calendars» (Shawiak); nocyr
npejcTaBisier co0oil 00pa3, KOTOPOMY TIOKIIOHSIIOTCS, Ha3bIBasi €r0 BEIMKAM U Jiaxke 00KEeCTBOM:
«Leisure, thou goddess of a bygone age» «locyr, Tel 6oruns ymenuiei snoxu» (Lowell); «Grand is
the leisure of the Earth» «Benuune — nocyr 3emnu» (Ingelow).

Takum 00pa3zom, KaTeropus J10Cyra — MHOTOMEPHOE MHTErpaTUBHOE MEHTaJbHOe 0Opa3oBa-
HHE, BKIIIOYAIOIee HHTEIUIEKTYyalIbHY0 00IIEaKCHOJIOTHIECKYIO OLIEHKY U OLIEHKY dMOIIMOHATIBHYIO
B (opme pamoctu unaM yaoBieTBopeHus. McciaenoBaHue UMEIONIUXCS CIOBAPHBIX TOJIKOBaHUMN
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KJIFOUEBBIX JiekceM «leisurey u «leisurely», penpe3eHTHPYIOMUX KOHIENT «J{ocyr», Mo3BOJIMIO BbI-
JIeNTUTh CJEyIOLUe CMBICIOBbIE XapaKTePUCTUKK KOHILenTa «Jlocyr»:

e  OTHBIX;

e  HHUYEM HE CTECHEHHOE MPOCTPAHCTRO;

e cB00013;

e  BO3MOXXHOCTB 3aHATHCS JTIOOMMBIM JIEJIOM;
e  TIPa3JgHUK AyLIU;

[ ]

MPOABJICHUC TBOPUYCCKUX CIIOCOOHOCTEM.
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H.C. ITuwux
Cymckoti eocyoapcmeenHulil yHugepcumen
2. Cymul, Ykpauna

MposBneHne cCMHKpeTU3Ma
B npoLecce NUHIBO-KOrHUTUBHOIO OCMbIcneHus kateropum «HUYTO»

B pabome uoenmupuyupyemcs cunkpemusm ¢ npoyecce oszvikosienus kamezopuu « HUITO»
Kak peanusayuu Hecayuu. Knoueswvie cnosa: kamezopus, "HHYTO", cunkpemusm, neecayus

AKTYyaJIbHOCTb TEMbI Ha3BaHHOI B 3arojIOBKE 3aKJIIOYAETCs B HEOCTaTOYHOM HMCCIIEI0BaH-
HOCTH MOHSITHS] CHHKPETHU3Ma IIPU OCMBICIEHUU BajopaTtuBHOCTU KaTeropuu «HUYTO». Leaw cra-
ThU — OCMBICJIEHHE MPOSIBJICHUsI CUHKpEeTU3Ma B Moayce Herauuu. O0beKToM Kccle0BaHus SIBIIsI-
€TCsl CUHKPETU3M B JIMHTBUCTHUKE, MPeIMETOM — OCOOEHHOCTH CHHKpPETH3Ma MpPHU PACCMOTPEHUU
kareropun «HUUTO» u ero sa3b1Kk0BOM SKCTEPUOPU3ALIIH.

B nnesne coBpemenHbix nccnenoBareneit B.A. bepecHeBa 3aHnManach BOnpocamMu JMHTBHC-
tuueckoro cunkpetusma, H.H. bonaupes paccmarpusan kareroputro «HUYTO» cpenu apyrux ka-
TEropuii, oopaiasi BHUMaHUE HA CUHKPETU3M IIPU OCMbICIieHUU AaHHOU karteropuu, H.M. Conony-
X0 — OCMBICIIEHHEM OHTOJIOITMUYECKOro craTyca HeObITusl. MeTogonorus uccienoBanus 0asupyercs
Ha CHUCTEMHO-(QYHKIIMOHATBHOM MOJXOJE K SI3bIKOBBIM SIBIICHUSIM, IPUMEHEHUU KOHIIETITYaIbHOTO
U JIOTUKO-CEMaHTHUYECKOro aHaiu3a. B paboTe Mcronb3oBaHa KOMIUIEKCHAs METOAMKA M3y4YEHUs
SI3BIKOBOM KaTEeropvu Heraluu, B OCHOBY KOTOPOM MOJ0KEH UHIYKTUBHO-/I€YKTUBHBIA METO/I.

Kateropusi — obmiee ¢punocodcekoe MoHsATHE, OTpaXKaeT YHUBEpCaIbHbIE CBOMCTBA U OTHOIIIE-
HUS OOBEKTUBHOM JEHCTBUTENHLHOCTH, OOIIME 3aKOHOMEPHOCTH Pa3BUTHUS BCEX MaTepHalIbHBIX,
NPUPOAHBIX U TyXOBHBIX siBieHuit [1, c. 18]. Heranust — onHa u3 (yHIaMeHTaIbHBIX KaTEroOpuH,
KOTOpasi MPUCYTCTBYET BO BceX si3bikax. OTpullaHue SBJISETCS OJHUM U3 JPEBHEHIIMX SIBICHUH,
KOTOpoe BepOallu3upyeTcss caMbIMU pazHooOpa3HbIMU cpeacTBamu [3, c. 109]. U3ydyenue Herauuu
CBSI3aHO C MPOOJIEMON CUHKpEeTH3Ma SI3bIKa, OBITUSI U HEOBITUS: MpenapupyeT riybokoe MOHUMaHue
JMHIBO-KOTHUTUBHBIX MPOLIECCOB B CEMUOTUYECKOMN CHCTEME SI3bIKA.

SA3bIk cnyxuT GopMoil MaTepuanu3aluu yXOBHOIO, BOIUIOMIAET B cebe, TakuM 00paszoM,
JNyXOBHOE Kak cojepkanue [2]. Ilpu uccnenoBaHuM JIMHIBUCTUYECKOW KAaTErOpUU CHUHKPETH3Ma
HE0oOXO0MMBbI TNpeIBapUTEIbHbIE 3aMEUaHUsl OTHOCUTEIbHO OHTOJIOIMYECKON CYIIHOCTH S3bIKA.
JlyXOBHOMY, KaK OJHOH M3 OCHOBHBIX cep ObITHs, BHYTpEHHE MPUCYIE €IUHCTBO, MOAXOJ
K A3bIKYy KaK €IMHCTBY MHOI000Opa3HOro, Kak «COBOKYMHOW (M pacuJIeHEHHOM) LIeIOCTHOCTH»
[4, c. 343] umeeT MecTO B Hayke U B si3blke. FIMEHHO B OHTONOTHYEeCKOM (OBITUIHOM) acrlekTe,
kateropus «HUYTO» nposBasieT yepThl CHHKpPETU3Ma, TpHOOpeTaeT HeXapaKTepHbIe IJis HeE To-
3UTHBHbIE KOHHOTAIMH, B TO )K€ BpeMs, BoIomas B cebe Heranuio no ¢popme. CeMaHTHUECKOE
OTpULIATEJIbHOE 3HAYEHUE C MapKepaMu Heranuuu B KOHTEKCT€ MOXKET BbIpa)kaTh KapAWHAJIbHO
IPOTHUBOIIOJIOKHOE IMOJIOKUTENBHOE 3HAUEHHE. BapbUPOBAHMS dMOLMOHAIBHOW OLIEHKU JEHOTa-
TOB U OOYCJIOBJIMBA€T CEMAHTHUUECKUE AEBUALMU, CUHKPETU3M IMOJOXKUTEIbHbIX U HEraTUBHBIX
(dakTopoB. B aHIUICKOM si3bIKE HEKOTOpbIE HEraTMBHBIE KIIMIIE BBIPAXKAaIOT HEOKUJAHHOE 3Ha-
yenue. Hanpumep: Whether or no «in either case»; no problem « OK», no end of joy «much joy»
[5, c. 72]. ®enomMeH cuHKpeTU3Ma (peanusaluu IByX U 0oJibllie 3HAaUeHUI ) cpabaThiBaeT B HOMU-
HATUBHBIX 1 KOMMYHUKATUBHBIX €IMHULIAX, YTO PEATU3UPYIOT MparMaTU4eCcKue UHTEHLIUU T0¥XKe-
JaHus, COBETA, 3aIpeTa:

Do, gentleman! Don’t forget your own girl, sir! (6, c. 217)

B 9T0if cUHTEHIIUU MBI MOXKEM MEePEOCMBICIIUTh U 3aMEHUTh OTpulateabHoe «Don’t forget»
Ha «Remembery, npu 3TOM B CBOEM IIMPOKOM CEMAHTUYECKOM 3HAYE€HUM OHA OCTAHETCS] HEU3MEH-
HOW W JIOHOCUTh Ty e MH(OpMaIuIo, MPU 3TOM JAa)ke YINPOCTHB €€ YCBOECHHUE. Y TBEpIUTEIbHbIE
CEHTEHIIMHU JIerye JJIsl BOCTIPUSITUS, HO Heralus (Tak jke Kak CTUJIMCTUYECKHE TPUEeMbl, OCHOBaHHbIE
Ha HEW) CIIy)KUT 3/1€Ch MapKEPOM XyA0KECTBEHHOIO TEKCTA.
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To xe camoe HaOIIOAAeTCA U B CIEIYIOIIEM CIyYau:

Don’t argue with him, Dixon, Cranly said brutally (6, c. 295).

JlaHast mparmMatuyeckass UHTCHIMS MMOYYEHHUSI C IKCIUIMIUTHBIM MapKepOM HETalud MOXKET
OBITh TMEPeOoCMbICICHa U MPUOOPECTH MO3UTHBHOE 3HAUeHUd, Korna «Don’t argue» TpeBpaTUTCS
B «Agree». DTH 3HaUYE€HMsI B3aUMO3aMEHsIEMbl B KOHTEKCTE, HO NIO3UTHUBHOE 3HAUEHHUE HE MepeaacT
JKCIIPECCUBHONW KOHHOTALMM CTPOTOCTH, KOTOPYIO OOecreurMBaeT Herauuss U He COOTHOCHUTCS
¢ «brutallyy. Takas 3ameHa OyJieT 3By4aTh JJisl pELIUIIUEHTA HEECTECTBEHHO.

CHHKpeTU3M MOXET MPOSBISATHCS B SI3BIKOBBIX UIPax, XapaKTEPHBIX AJIsI XyJI0KECTBEHHOTO
auckypcea. B npumepe:

— And thanks be to God, Johnny, said Mr Dedalus, that we lived so long and did so little harm.

— But did so much good, Simon, said the little old man gravely (6, c. 116).

Hapeuue «l/ittle», koTopoe BHe KOHTEKCTa HECET B ce0e HeraTUBHbIE KOHHOTAIMU, U UCIIOJb-
3yercst 1151 0003HaUEHUsl HElOCTaTKa UM OTCYTCTBUSI UETrO—TO, B COUETAHUU C JIEKCEMOU «harmy,
UMEIOIIe HeraTMBHOE 3HAa4YeHHe, NMPUOOpETaeT MO3UTUBHBIE KOHHOTALMU M TEpsieT MEepPBUUYHOE
3HayeHue. DTO OOBIrpbIBAETCS B ClEAyOIIeN ceHTeHUMU «but did so much goody», xotopas mo-
CTpOE€Ha Ha aHTOHUMUHU K «so little harmy. TN ABe CEHTEHIIMM B3auMO3aMeHseMbl 0e3 yTpaThl Oc-
HOBHOI'O CMbICJIa B JAHHOM KOHTEKCTE, HO X PACIOJIOKEHUE B aKTyaJIbHOM IOPSJIKE HEOOXOAUMO
JUIsL CO3JaHMsl HY>KHOTO 3(dekTa Ha pelUnUeHTa U YCUJICHHs JKCIIPECCUBHOCTH BBICKA3bIBAHMSI,
a TaK)Ke JJI1 COXPaHEHUsl €CTECTBEHHOCTH si3blKa. [[0j00HBIE SIBJIEHMSI CHHKpPETH3Ma JI€TePMHHU-
PYIOT OTpHIIAaHUSA KaK KOMMYHHMKATUBHO OOYCJIOBIEHHBIA MOJYCHBIA KOHIENT, OPUEHTUPOBAHHBIM
Ha TOBOPSIIETO U Ha ero si3bIk [1, c. 14].

Takum o6pa3zom, ocobeHHOCTH cuHKpeTu3Ma 3HaueHud «HUYTO» no3BoasioT cuenarb Bbl-
BOJI, UTO OTPUIIAHMS 110 CBOEH MPUPO/IE — KOHILENT, OPUEHTUPOBAHHBINA HAa TOBOPSIILIETO M HA CUCTE-
my s3bika. Kateropust «HUYTO» moxeT oToOpaxaTh OHTOJIOTHIO YEJI0BEYECKOTO CO3HAHUS, UMEET
UHTEPIPETUPYIONIYIO QYHKIINIO, KaK (JOpMY BBISIBJICHUS UHIUBUAYATHHOTO U KOJUIGKTUBHOTO OTIBI-
Ta, 3HaHWIA, OLIEHOK. B KOHTekcTe OoTpullaHMsl MOXET INepenaBaTh 3HaueHUe yTBepxkaeHus. [Ipo-
OemMa CMHKpeTH3Ma B acleKTe Heraluu OCTaeTcs >KMBOTPENEeUlylIMM BOIPOCOM B JIMHIBHCTHUKE,
3araZloYHbIM CBOMCTBOM $I3bIKa, OCMBICIIEHHE KOTOPOTO MPUOIMIKAET HAC K Pa3pellieHHuI0 OCHOBHbIX
OHTOJIOTUYECKUX MPOOJIEM.
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E.C. Pocmosa

Hayuonanvhulii uccneoosamenvckuii
Tomckuti nonumexHuyeckull yHugepcumem
2. Tomcxk, Poccus

CnoXHOCTN B BOCNPUATUMA UHOA3LIYHON PeYn Ha crnyx
U cnocoObl MX NPeoaoNeHNns

B OonblumHCTBE cily4aeB, KOrAa JIIOU U3y4al0T MHOCTPAHHBIN sI3bIK, HAIIPUMED B ILIKOJIE WK
B YHUBEPCUTETE, OHU OOIIAIOTCS TOJBKO C OJHUM IpErnojaBaTesieM B T€UEHUE JO0JITOr0 BPEeMEHH.
B pesynbrare npoucXoAauT MpUBBIKAHME K MaHEpe MPOU3HOUIEHUsI OJHOIO YelOBeKa, YTO He JIyd-
UM 00pa3oM CKas3bIBAeTCS HA KOMMYHHUKAaTUBHOW crocoOHocTH oOyuaromuxcs. Korma denoBek
CHIBIIIUT WHOCTPAHHYIO pe4Yb OT HEMOCPEACTBEHHOIO HOCHUTENS $3bIKa, OH TepsieTCsl M HMHOr/a
HE MOXET IMOHATh CYTH pa3roBopa. B Takux ciydasx MpUXOAUTCS CaMOMY MPeo0JieBaTh TPYIHO-
CTU B TOHUMAHUW UHOCTPAHHOW pPEeUH.

besycnoBHO, ueM yalie pasroBapuBaTh Ha MHOCTPAHHOM SI3bIKE, HAllpUMEP Ha aHTJIUHCKOM,
TeM ObIcTpee MpoucxXoauT u3baBiieHHe OT ayauo-Oapwepa. Kak roBoputcs, «Xouelib HayuYUThCS
4eMy-To — JieJiail 3To Kak MOoHO yaie» [2]. Ho Ha cerogHsimHuii 1eHb TakKe CYIIECTBYIOT ajlb-
TEpHATUBHBIE CMOCOOBI JJI MPEOAO0JEHHUs CI0XHOCTEeH B BOCIPUSITUU MHOSI3bIYHOM peuu. Hampu-
Mep, MHOTHE JIIOJIM CIYLIAIOT Pajiio, Ay JMOKHUTY HAa MHOCTPAHHOM SI3bIKE, a TaKkKe CMOTPST XYI0-
KECTBEHHBIE (PUIIBMBI C CYOTUTpaMH.

[To MHEHHIO MHOTUX METOJIMCTOB, OJHUM U3 CaMbIX 3(PPEKTUBHBIX CIIOCOOOB SBISETCS MPO-
CcMOTp mojkacToB B cetu MHTepHet. [loakacTsl npeacTaBisitoT co0oit 1100 OTAe/IbHbIE ayI10-, BU-
neodaiinel, 1100 peryasipHO OOHOBIIIEMYIO CepUi0 (aillioB, KOTOPYIO MOXHO 3arpy3uTh ¢ MHTep-
HETa Ha KOMIIBIOTEp WJIH TIeep.

Bonbi1oil momynspHOCTBIO Cpeu U3YYarollUX WHOCTPAHHBIN $I3bIK MOJB3YIOTCS MOJKACTHI
npousBoacTBa BBC [1]. IIpu nmpocMoTpe Buacodaiiios, Beliea 3a MpeIoKeHUsIMA Bbl BUIMTE Ha
JKpaHe KapTHUHKHU, KOTOpbIe MOMOTalOT MOHATH CO/AEpKaHUE TeKCTa. MOXKHO HalTH MOAKACTHI Ha
a0COJIIOTHO JTI00YI0 HHTEPECHYIO TEMY, HAITPUMED, PO UCTOPHUIO WM MYyTEHIECTBUE B CTPAHY, S3bIK
KoTopoii Bel u3yuaere. [ToaToMy Hcnonb3oBaHKe MOAKACTOB pa3BUBaeT He TOJbko Baiu croco6-
HOCTH K OBJIQJICHUI0 MHOCTPAHHBIM SI3bIKOM, HO M JaeT BO3MOXHOCTh Y3HAaTh MHOT'O HOBOH U IIO-
Je3Hoi nHhOopMaLIUK.

HecoMHEHHBIM MPEUMYIIECTBOM MPOCMOTPA XY10)KECTBEHHBIX (PUIBMOB CUMTAETCS OOWIINE
JTMAJIOTOB, KOTOPBIE MO3BOJSIOT MO3HAKOMUTHCS CO BCEBO3MOXKHBIMU KOHCTPYKLMSMU M BbIpaxe-
HUSIMH, YACTO YIOTPEOIIEMbIMU B PA3rOBOPHON peur MHOCTPAHIICB.

JlaHHbI# crioco0 npeacTaBisieTcs HaM OJJHUM U3 Haubosee MpeanoYTUTENIbHBIX U MPUSTHBIX.
K Tomy ke, cyOTUTpBI TOMOTAOT B JIt0O0OE BpeMsl IIEPEBECTH HOBYIO (pasy, 3aIOMHUTH €€ U aKTHB-
HO KCIOJIb30BaTh B CBOEH peuu B MOJATrOTOBIEHHBIX (HampuMep, Ha 3aHSATUU) U HEMOATOTOBIEHHBIX
(B OOlIEHUH C MHOCTpaHUAMHU) CUTyalMsX oOiieHus. Takke MOXKHO MOBTOPSITh PEIJIMKU T'epOeB
BCJIYX, YTOOBI YJIYYILIUTH CBOE MTPOU3HOIICHHUE.

C My3bIKOM MBI 3HAKOMHUMCS €Ill€ B paHHEM JIETCTBE, U OHA COIMPOBOXK/JAET HAC BCIO JKU3Hb.
[lecHu momoraroT pacciaOuThCsl, MOBBICUTh HACTPOCHUE U MOJYYUTh MHOTO IMOJIOKUTEIBHBIX IMO-
Ui, 4to, 0€3yCIIOBHO, OY€Hb BaXXHO Mpu 00yueHWH. [lo NaHHBIM MHOTOYHMCIIEHHBIX OIPOCOB,
OOJIBIIMHCTBO MOJIOJIBIX JIOJEH CUUTAIOT, YTO MPOCITYLIMBAHUE UHOA3BIYHBIX TIECEH MOMOTaeT MpHU-
BBIKHYTh K HHOCTPAHHOW peYH U, K TOMY e, pacClIMPUTh CBOM CJIIOBApPHBIN 3amac v yJIyqIllUTh Mpo-
u3HoleHrue. Ho 4to0Obl M3BieYb MOJb3Y OT TAKOTO MPOCIYIIMBAHUS, CTOUT OOpAaTUTh BHUMAHUE Ha
BBIOOp MY3bIKH. B COBpEeMEHHBIX MECHSAX CIMIIKOM TPOMKasi My3blKa 4acTO MepeOUBaeT clioBa U
otBiekaer. [losToMy ans Hayana Jydine BbIOMpaTh MEIJICHHBIE COJIbHbIE KOMITO3UIIMHU, a TaKkKe
NpeBapUTEIbHO 03HAKOMUTHCS C TEKCTOM MECHHU.

CTouT TaKkke OTMETHUTDH TO, UTO MPOCIYIIMBAHUE PA3TUYHbIX 3aMKCe SIBISETCS caMbIM yJ100-
HBIM CIIOCOOOM JIJIs YJIYUILIEHUsI BOCIIPUSITUSI MHOSI3BIYHON PEeUr Ha CIyX, MOCKOJIbKY 3aliCH MOX-
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HO CJIYIIaTh B JI000€ yI00HOE BpeMs: MPH 3aHITUU JIOMAIIHUMU JIeJIaMH, Ha TPOOEKKe, BO BpeMs
10€3/I0K B aBTOOYCE.

Crnenyer mOMHUTBH O TOM, YTO 3(PPEKTUBHOCTD 3aHATUN M MOTHBALIMSl OOYUYEHHS 3aBHCAT OT
NpaBUJIBHO BBIOpaHHOW TeMbl. J[JIsi MpocMoTpa M MpociyIiMBaHus (aiiioB Jydlie BBIOMpaTh TO,
yTo BaMm 1o ayuie, TeKCThl, KOTOpble Bbl Obl UMTaIM W CIyIIaid Ha POJHOM si3bike. Toraa mpoiiecc
o0yueHwust He OyJIeT TaKUM CKYyYHBIM, MOHOTOHHBIM U YTOMHUTEIILHBIM.

HayunThbcs moHMMaTh MHOCTPAHHYIO Pa3rOBOPHYIO pe€Ub OYEHB TSKEN0. MHOTME JFOIM OYTH
cpa3y OpocaroT HayaToe JIeJI0, OCKOJIbKY OHHM HE MOTYT IEepPeBECTH Ha POIHON SI3BIK OOJIBIIYIO
YHaCTb TEKCTa. 4| 3TO HE COBCEM BCpHI)If/'I moaxoa B BOHpOCG I/I3y‘-I€HI/IH I/IHOCTpaHHOI‘O sA3bIKA.
K npumepy, Bce MoAKacThl UMEIOT pa3HbIE YPOBHM CJIOXKHOCTH, YTO IMO3BOJISECT 1MOJA00paTh Haubo-
Jee MOAXOAUINI TEKCT, COOTBETCTBYIOLIMI MHAMBUAYAIbHOMY YPOBHIO 3HaHUN 00y4arolerocs u
BJIQJICHUsT UHOCTPAHHBIM SI3bIKOM. MHOTHE CIeNMAIUCThl OTMEYAr0T, YTO Ha IMEPBBIX 3Talax HC-
I0JIb30BaHUS I10JKACTOB, KOJHMYECTBO HE3HAKOMBIX CJIOB JIOJDKHO OBITh OK0JIO 45 % oTr oOmero
obbema Tekcta. [losToMy, eciii Bl XOTUTE MPUBBIKHYTH K MHOS3BIYHOM peuyd (B YaCTHOCTH, K Ba-
PUAHTY peYr Ha AHTJIMHCKOM SI3bIKE), CTOUT HE BAYMBIBAThCS B KaXk/10€ CIOBO TEKCTa, a MPOCTO M0-
BTOPSTH 332 TOBOPSIIKMM B €ro TeMIle M MHTOHAIMK. [Ipy 3TOM CHadajga BMECTO NMPAaBHIBHBIX CJIOB
MOXET HOJ'Iy‘-IaTI)CH JIMIIb KaKOﬁ-TO HaMECK Ha TO, 4YTO AJOJI?KHO 6I)ITI) B NJ1€aJIbHOM BapI/IaHTe.

be3ycinoBHO, yiydllleHue HaBbIKa BOCIPHITHS aHIJIOS3bIYHONM peYM Ha CIyX 3aHHMMaeT MHOI'O
BpCMCHI/I, HpaKTI/IKI/I )41 YCHHHﬁ. CaMOG TJIaBHOC — IIOMHUTD, YTO BOCHpI/IHTI/IC HHOCTpaHHOﬁ pelm Ha
CJIyX — 9TO HEe BPOXKICHHBIN Jlap WM COCOOHOCTh, a HAaBBIK, KOTOPBI HEOOXOJIMMO pa3BUBATh U
ITOCTOSSHHO COBCpHIGHCTBOBaTI) HyTeM perynﬂprlx TpeHI/IpOBOK.

JlutepaTtypa

1. URL: http://www.bbc.co.uk/podcasts (nara obpamenus 6.04.15 r.).
2. Jlenuc TpyHoB «Kak HayyuTbCsl BOCHPHUSATUIO MHOCTpaHHOW peun Ha ciayx?» URL:
http://shkolazhizni.ru/archive/0/n-45742/ (nara obpaenus 6.04.15 r.).

Hayunwuii pykosooumenwv: H.A. Tymaxkoea, cmapuiuii npenooasamens, TI1Y, Poccus
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H.U. Caxaposa
Cymckuti 2ocyoapcmeenHulil yHugepcumemn
2. Cymul, Ykpauna

JKcnnuKaums KaTeropuu oTpuuaHusa B aHrNMNCKOM fi3blKe

AKTYaJIbHOCTb CTaTbU OOBEKTHBHUPYETCS TIOBBIIIICHHBIM WHTEPECOM YUYEHBIX K CTAaTyCy He-
raiyy B MPOIECCe MEXKYIBTYPHOW KOMMYHHUKAIIMU U HOBU3HOW JTAHHOM TEMbI B HAyYHOMW JIUTepa-
type. Llesib cTaThu 3aKiIt0YaeTcsl B CUCTEMATH3AIMK PACIPOCTPAHEHHBIX MapKEePOB KaTErOPUH OT-
pUIIaHUS B aHIJIMKUCKOM si3bike. OQOBEKTOM WCCIICOBaHUs SIBISICTCS KAaTEropHs OTPUIIAHUS,
a MpeAMEeTOM — CIIOCOOBI €€ IKCIUTUKAIIUU.

CoBpeMeHHasl JTMHIBUCTHKA OPUEHTHPOBaHA Ha pa3pabOTKy KOMILIEKCHBIX MOJIXO0B K U3Y-
YEHUIO SI3bIKA HE TOJBKO KaK OTACIbHOW CEMHOTHYECKOW CHUCTEMBI, HO U KaK CPEJICTBA OOIICHMSI,
MBIIJICHHSI U TIO3HAHUSI MUPA B [IEJIOM.

Kareroputo oTpuiiaHusi IPUHITO CYUTATh YHUBEPCAIHUEH, TOCKOJIBKY B KaXKIOM SI3bIKE CYIIle-
CTBYIOT yTBEpAMUTENIbHBIC U OTpPHUIIATEIbHBIC (OPMBI BhIpaKkeHUs. McciaenoBaHueM Heraluu 3aHH-
Mmanuck AnuryceiinoBa @.111. [1], Kopo6ko A.O. [3], lennensc E.W. [4] u npyrue.

Otpunianue ObIBaeT pa3IMYHBIX BUIOB U MOXET TPOSIBISATHCS Ha JIFOOOM YpOBHE SI3bIKa
[4, c. 32] (nexcruyeckoM, TpaMMaTHUYE€CKOM, CHHTAKCUYECKOM, CTUIIMCTHUECKOM).

Jlekcuueckue cpecTBa BhIPAXKEHUSI HErallMu BKJIIOYAIOT B ceOsl 3HAMEHATEJIbHBIC U CITyXKeO-
Hble YacTH peud. Yaie BCEro HOCUTEISIMH OTPHIIATEIHHOTO 3HAYEHUS BBICTYMAIOT TJIAroJjbl
(to deny, to reject, to end, to banish, to antagonize, to abandon, to hate, to stop, to fail, to absent,
to lack), npunaratenbueie (wrong, silent, deaf, void), cymectButenbubie (objection, denial, silence,
refusal, dejection, reluctance, hatred, darkness) v napeuus (hardly, scarcely, never, barely), pexe
MapKepaMU HeTaluy CTAaHOBSITCS CTy)KeOHbIe yacTu peun. Harpumep:

«Words were failing him in his clogged throaty (5, c.31]. «Will you give up Heathcliff
hereafter, or will you give up me?» [6, c. 100]. «For curiosity’s sake he had tried the denial of self»
[8, c. 196]. «He turned, as he spoke, a peculiar look in her direction: a look of hatredy [6, c. 12].
«I did nothing deliberately» [6, c. 61].

MopdemHble cpelcTBa IKCIUIMKALMU KaTerOpuy HeTalliy MpeCTaBIeHbl OTPUIATEIbHBIMU
addukcamu, KOTOpbie OOPa30BBIBAIOT CJIOBA C MPOTHUBOMOJOXKHBIM 3HaueHueM (un-: unfair,
unbearable, undeserved, unpredicted, dis-, de-: disarmingly, dissatisfaction, disposition; anti-:
antisocial; in-: inconsiderate, indelicate; -less n —free: seedless, thoughtless, relentless, merciless,
heartlessness, carefree, moneyfree, duty-free). Hanpumep:

«l can stand brute force, but brute reason is quite unbearable. There’s something unfair
about its use» [8, c. 37]. «I asked for seedless grapes» (5, c. 48]. «Poor Harriet! — to be a second
time the dupe of her misconceptions and flattery» 7, c. 516].

Ha cuHTakcmveckoM ypoBHE BaKHBIMU MapKepaMH HEralliu BBICTYMalOT (GOPMAHTHI neither
... nor, unless u lest. IIpogyKTUBHBIM CITIOCOOOM JKCIUIMKAIIMU HETAI[MM Ha TPaMMaTHYE€CKOM YPOB-
HE CITY>KWT yactuua not [3, c¢. 110], koTopas codeTaeTcsi CO BCIIOMOTaTeIbHBIMU, MOJQIbHBIMHU TJIa-
rojlaMH U IJIarojlaMu-cBsI3IMU BO BCeX BpEMEHHBIX (popmax.

Tumosornyeckue MCCIIeOBaHUSI OTPHUIIAHUSI MPOBOMSATCS B MEXbB3BIKOBOM Iane. Kpome
pasaeneHus OTPUIATENIbHBIX KOHCTPYKUMN Ha pazIuYHbIE BUJbI aHATU3UPYIOTCS TaKKe B3alMO-
JIeiCTBUE OTPUIIATEIHLHBIX KOMIIOHEHTOB B TOM WJIM MHOM sI3bIKe. B 3aBUCMMOCTH OT KOMOWHUPO-
BaHUs IpaMMaTUYEeCKUX CPEJICTB BhIpaskeHus: oTpuiianust @. AnuryceifHoBa mpejiaraet kiaccudu-
KaIUIO S3BIKOB: SI3BIKM OJHOTO OTPULAHMS (ITPY HAJWMYUHU OTPULIATEIFHOTO CJIOBA OTPHIIATEIbHAS
YacTHIla TIPU TIIarojie He ynoTpeOsieTcs), sI3bIKU OJHOTO WM JABYX OTPHUIAHUN (TIpU HAIUYUM OT-
PHIIATEIBHOTO CclI0Ba 00s13aTebHA U OTpULIATEeNIbHAS YaCTHIIA, HO TTPU OTCYTCTBUU OTPHIIATEIEHOTO
CJIOBa YMoTpeOsieTcsi TOJAbKO OJIHA OTpHLATENIbHAS YacTHIA) U SI3bIKM JIByX OoTpHLaHuii [1, c. 74]
(oTpunaTenbHOE CIIOBO TpeOyeT OTPULIATEbHOW YaCTHUIlBl, HO TPU OTCYTCTBUH OTPUIIATEIHHOTO
CJIOBa YacTHUIla TOJKPEIUISIeTCs PYTroi, MOTHOBECHOUN YacTHUIIEH).

305



B aHrnuiickoM SI3bIKe JOMYCTHMO TOJIBKO OJHO OoTpHiaHue. OT4acTH 3TO OOBSCHSETCS aHa-
JUTUYHOTHIO IAHHOTO si3bIKa. Ho cymiecTByrOT ciydan, Korjaa yrnoTpeOisiFoTes Ba OTpULIaHUs. XO-
TS OHU U SIBIISIIOTCSI HOCUTENISIMU HETaTUBHOW KOHHOTAIMM, HO B pe3yJbTaTe 3TH JIBa OTPHUIAHUS
00pa30BBIBAIOT YTBEPXKICHHE, M, TAKUM 00pa3oM, HEUTpaIu3ytoT Apyr apyra. Hanpumep:

1 didn'’t dislike him [8, c. 55]. — On mue upasuncs.

JIBoliHOE OTpHIIaHWE Yallle BCETrO BBICTYIMAET MICHTU(UKATOPOM IKCIPECCHH, dMIATHH, JIO-
MOJTHUTEJbHOM SMOLIMOHAJIBHOM OKPacKH etc.

B OonbmuHCTBE cily4aeB OTpHUIIaHUE OTHOCUTCS K TPYIIIE CKAa3yeMOro, XOTs HETalusl MOKET
KacaThCsl KaK BCEro MpeuiokeHus (abCostoTHOE OTpULIAHUE), TaK U €ro OTAENIbHBIX YacTel — 0J10-
KOB (4actuuHoe orpuianue). KazakoBa T.A. cuuTaer, 4To OTpHIIATEIIbHBIE KOHCTPYKIIUU UMEIOT
sMdaTUYECKHI XapaKTep, €Cd OTpHUIlaTeIbHasl YacTUIa 70 HAXOJUTCS TMepe]] MpuiaraTeIbHbIMH,
CYIIIECTBUTEIILHBIMU U HAapEUUsIMHU, KOTOpasi IMEeT 3HAYeHHE «BOBCE HE, OTHIOJb HE, COBCEM HE»
[2,c. 115].

Kareropusi oTpuiianue MoxeT ObITh BBIpa)KeHa C MOMOIIBI0 BepOAIbHBIX U HEBEpOaTbHBIX
CPE/CTB, UTO, C TOUKH 3PEHHS MEXKYJIbTYPHOW KOMMYHHKAIIUH, MTPEJICTABISAET cO00M 0COOBINA MH-
Tepec. Benb B KaxIOM si3bike (DYHKIIMOHUPYIOT MHIVBHIyalbHbIE T€TEPOTCHHbIC HEBepOabHBIC
Cpe/CTBa BBIPAXKEHHS HETallMH, a CPeId HUX — KyJIbTypeMbl. Tak, Harpumep, B 60IrapckoM si3bIKe
NIOKaYMBaHKE TOJIOBOM CIpaBa HaJIEBO 03HAUYAET COTJIache, TOTa KaK JUIsl YKPAaHHCKOTO, PYCCKOTO U
AHTJIMKCKOTO SI3BIKOB 3TOT 3HAK WACHTU(QHUIUPYET BO3PAKEHUS:

«Dorian Gray shook his head. ‘No Harry, I have done too many dreadful things in my life.’»
[8, c. 162].

WHorna Takue cCeMUOTUYIECKHE 3HAKH MPEJICTABIISAIOT cO00M MpobiieMy i moHuMaHus. Benb
npuberas K HeBepOATbHBIX CPEJICTBAM, TOBOPSAIIMNA MOXKET YCHIIUTh CMBICI CKa3aHHOTO, €r0 dMO-
IIMOHAJIEHOCTh, @ MOXKET ¥ Ha00OpOT, MPUAATH CIIOBAaM HEYBEPEHHOCTH, CMSTYUTh CMBICI CKa3aH-
HOTO U TOoMYy nono0Hoe. OIHAKO CYIIECTBYIOT TOMOTEHHBIE O0IEYNOTpeOUTENbHBIE MAapKephl OT-
PHIIaHUS JIIS1 HEKOTOPBIX SI3BIKOB.
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H.B. Tayenxo
3anopoosrcckuii HayuoHANbHLLLL YHUBEPCUMEM
2. 3anopoacve, Yrkpauna

Peanusauus amnatuyeckux UMMJINKaTyp B COBpGMEHHOI?I KOMMYHUKaLlUKn

Kak n3BecTHO, KOMMYHHMKATHBHOE COOBITHE SIBJISIETCSI MHOTOCTOPOHHUM TPOLIECCOM, KOTO-
pBIii B pe3ysibTaTe U3MEHEHUs POJieil U B cillydyae KOMMYHUKATUBHOTO yCIexa MpeJroiaraet cooT-
BETCTBUE dMIATUYECKUX peakinii codeceTHUKOB. TeM caMbIiM UCTOKH (HUITO0CO(CKOTO, TICUXO0IO0TH-
YECKOro, a B KOHEYHOM WTOr€ U JUHTBUCTUYECKOTO ()EHOMEHA SMIIATHM JiekaT B IUIOCKOCTH
CTMIOCOOHOCTEH YeoBeKa BOCIPUHUMATh M OLIEHWBATh KOMMYHUKaHTA. [ 3MOIMOHAIBHOW Tap-
MOHMHU HY>KHa KOOTepalusi B MEXXITMYHOCTHOM OOILIEHUH.

HccnenoBaTenu moapasfessioT KOOMEpaluio Ha «IEpUENTYyalbHYI0» U «IMIIATHYECKYIO.
[lepuentyanbHasi Koormnepanus IeTEPMUHUPOBAHA BOCIPUITHEM TOBOPAILIUM JEHCTBUTEIbHOCTH
cobecemHrKa. DMMIaTudeckas KOOMepalusi HEMOCPEICTBEHHO CBsi3aHa C BBIpAKEHHEM 3a00ThI O
KOMMYHHKAHTE, COUYBCTBUS C L[EJIbIO YCTAHOBJICHHUS, MOAICP)KAaHUS U YIyUllIeHHs] B3aUMOOTHOIIIE-
HUHW B TIpoliecce peueBoro B3auMojenucTBus [2, c. 594]. Takum oOpa3zoM, HabJt01aeTCsl TEHICHUIUS
K YPOBHEBOMY MOHMMAaHUIO KOOTIEpallUH.

YpoBeHb 3MOLMOHATBHO-OLEHOYHON KOMIETEHIIMH YYaCTHUKOB KOMMYHHUKAaTUBHOW CHUTya-
UM, UX COLMAIbHBINA OMBIT, CHEHU(PUUHOCTL MUPOBOCIPUSTHUS ONPEAEISIOT CTeNeHb dMIaTHYe-
CKOM KOOIepalnu, KOTopasi MHTETPUPYET B TNIOCKOCTh KOMMYHHMKATHBHO B3BEIIEHHBIX BepOaIbHbIX
U HeBepOaJbHBIX JACWCTBUI, HAMpPABIEHHBIX HA JKCIUIMKALMIO SMIMATHYECKUX UMILIMKATyp. [lon
TEPMUHOM UMNIUKAMYPA TIOHUMAETCSI CEMaHTHKO-TIparMaTUYeCKUid KOMIIOHEHT BBICKa3bIBaHUS,
KOTOPBIM OTCHUIAET K €ro COAEpkKAHHUI0, HO HE BhIPAXKEH B HEM SIBHO W He 00ycioBieH uM. Brije-
JSIOTCS 1B TUIIA UMIUIMKATYpP: KOHBEHIIMOHAIbHBIE U KOMMYHUKATUBHBIE (peueBbie) [1].

[lepBblii TUIT UMIUTUKATYP KOPPEIUPYET C CEMAaHTHUUECKOMN MPECYMIO3UIIMe, KOTopasi IeTep-
MHUHHPYET YCJIOBHUSI CEMAaHTUYECKON COYETaeMOCTH DJIEMEHTOB BbICKa3bIBaHMsA. OHAKO B KOHTEK-
CTe Halllero HccieloBaHUsl OOJbIIUNA HMHTEpEC MPeACTaBlsieT BTOPOM THUI —KOMMYHHUKATHBHbBIE
(KOHBepCallMOHHBIC) UMILTMKATYpbl. OHM TOPOXKIAIOTCS HE TEM, YTO CKa3aHO, a CAMUM PEUYEBBIM
aKTOM M SIBJISIIOTCA BCET/1a CBOOOHBIMU, OKKA3MOHAIBHBIMU U KOHTEKCTYallbHO 3aBUCUMBIMHU.

JIns1 ycrienHo# sMnaTru3aiyi akTyallbHbIX CETMEHTOB OBITHS POJTb SMIATUYECKUX UMIUTHKATYD SIB-
JSIETCSI HE TOJIBKO BaYKHOM, HO M 0COOOM, TaK KaK B HEKOTOPBIX CITydasiX TJIaBHOW WM JaXKe €TMHCTBEHHOM
KOMMYHHUKATUBHOW 1I€JIbI0 TOBOPSILIETO CTAHOBHUTCS TPAHCIALMS MMEHHO MMILIMLMTHOTO cMbicna. [lpu
3TOM O] IMMNATUYECKOH KOHBEPCAUMOHHOW UMILJIMKATYPOIl Mbl IOHUMAEM TECHO CBA3aHHYIO C BEp-
OaJIbHBIM COJEPKAHUEM CKPBITYIO HH(OPMALIMIO, KOTOpasi ONIOCPEIYET CMBICIOBYIO 3aBUCHUMOCTb MEKITY
BBICKA3bIBAHUAMM M OpPraHU3yeT UX MHTEPAKTUBHYIO HAMPABIEHHOCTh HAa peaiu3aliio sMmnaTtii. OCHOB-
HBIMU TIPU3HAKAMH SMIATHYECKUX KOHBEPCALIMOHHBIX UMILIMKATYp CYMTaeM BO3MOXKHOCTh MX BBIBOJIH-
MOCTH, TO €CTb PEKOHCTPYKILIMH CKPBITOrO CMbICJIa HA OCHOBAHUM OYKBAJIbHOTO 3HAUEHHS BbICKA3bIBAHUS,
a TaKoKe COoCOOHOCTh K YCTPAHEHUIO MPU HATMYMK MPOTHUBOMOJIOKHOTO CYKICHHUSI.

DMIAaTUYECKUE UMILTUKATYPbl BHIYUCIISAIOTCS HA OCHOBE T€X KOMIIOHEHTOB CMBICIA, CYIIECT-
BOBAaHHE KOTOPBIX MpeaycMaTpUBaeTcsl Mpe3yMIueid cobaoaeHus npuHuuna koonepauuu. IIpo-
OJieMa KooIepaluyu paccMaTpUBaeTCsl Kak JKelaHue MOCTUYb UHTEPAKIMIO C TOYKU 3PEHUS IPYrHX
COOECEeTHUKOB, T. €. MOMbITKA MOHATh MX LEMU M MPEINOChUIKM, a MPUHLMI KOONepauuu — Kak
€MHCTBO MaKCHUM KOJIMYECTBA, KaueCTBa, PEJEBAHTHOCTU M MaHEphl PeUd, ONpeAeISIOIUX BKIa
Y4aCTHUKOB KOMMYHHUKAaTUBHOI'O aKTa B peueByto cutyauuto [1, c. 41-58].

Makcuma Koar4decTBa CBsi3aHa ¢ MOJIHOTOW (TOYHEe, JO3WPOBKOI) MHPOpMaIIUU, 3a/IeCTBO-
BaHHON B KOMMYHUKAaTHBHOM akTe. Makcuma KauecTBa MpeaycMaTpuBaeT HCTUHHOCTD BbICKa3bIBa-
HUsA. CyTh MaKCUMBI PEJICBAHTHOCTH (OTHOIICHHS) B TOM, YTO COOCCEAHUKHU JIJIsl TOCTUKEHUST KOM-
MYHUKAaTUBHOM 1€ HE [JOJDKHBI OTKJIOHATBCS OT TeMbl. Makcuma MaHepsl (crocoba)
JNETePMUHUPOBAHA HE TEM, O YEM TOBOPUTCS, a TEM, Kak rOBOpUTCs. KOMMYHUKAHT TOJIKEH BbICKa-
3bIBATHCS YETKO, JIAKOHUYHO, N30erasi HEMOHSTHBIX BRIPAKEHUM.
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[TpuHUIMTIT KOOTEpalMy MOJOKUI Hayalo MOUCKY TeX MpaBWJ PEUYeBOr0 B3aUMOJACHCTBUSA,
KOTOpBIE CIOCOOCTBYIOT MOJJICPKAHUIO TapMOHUYHBIX OTHOLICHUH MEXIy KOMMYHHUKAHTaMHU.
Tax, 11 TOCTHKEHHUSI CKOOPIMHUPOBAHHOTO AMIMATUYECKOTO B3aMMOJCHCTBHS aJpecaHT cTapa-
€TCsl KaK MOYKHO ToJIHee (MaKCHMa KOJMYECTBa), TOUHEe M MUCTUHHee (MaKcHMa KadyecTBa) mepe-
JaTh CBOE OIIEHOYHO->MOILIMOHAIIBHOE OTHOILEHHE K aJapecaTy B COOTBETCTBUH C €r0 3MOIMO-
HAJIBHBIM  COCTOSIHUEM (MakCMMa peJeBaHTHOCTH) C [OMOIIBI0  Pa3lIMYHBIX  CPEICTB
KOMMYHHKaIMK (Makcuma MaHepbl). KOMMyHUKaTUBHBIN cOO#, HEraTUBHAsI peaklysi CO CTOPOHBI
OJTHOTO M3 YYaCTHUKOB WHTEPAKIIMU UJTH JIaXKe e TPeKpalieHue IeTePMUHUPOBAHBI HEUETKOCTHIO
¥ HEOMPEeIeIEHHOCTHIO BHICKA3bIBAaHUM.

Jss sMIaTuveckoii KOMMYHHKAIIMK He Bceraa Tpedyercsi cTporoe coOirojieHue Beex chop-
MYJMPOBAHHBIX MakcuM. OHU MOTYT OBITh MJIM COOJIO/ICHBI, HJIM HAMEPEHHO M OTKPBITO Hapyllle-
HBI, YTO TIOPOXK/IAET IMITIATHYECKHE KOHBEPCAIIMOHHBIE UMILTUKATYphl. OOpaTHMCsl K WILTFOCTPAIUU
BBILIIECKA3aHHOTO Ha mpuMmepe peun bapaka O0aMbl, KOTOPBIA SBISETCS aJpecaHTOM SMIIATHH B
HIDKETPUBEAEHHBIX KOMMYHHKATHBHBIX KOMIUIEKCAX:

Q: Do we know yet if there are other Americans on board beyond the person you mentioned?

President Obama: At this point, the individual that I mentioned is the sole person that we can
definitively say was a U.S. or dual citizen [3]. DT0oT nprMep NOKa3bIBa€T, YTO B YETKOM OTBETE Ha
BOIPOC aJIPECaHTOM SMIIATHH COOJIIOJICHBI MAKCUMBbI KOJIMYECTBA, KAYECTBA, PEIICBAHTHOCTH U Ma-
Hepbl peyd. DMIaThyeckas UMIUIMKaTypa: Ha OOpTy camoJjera, KpoMe OJHOT0 MPU3HAHHOIO, HE
OBLIO IPYTHX aMEPHUKAHIICB.

Q: Tougher sanctions in Europe, will you push for --

President Obama: You know ... we have to be firm in our resolve in making sure that we are
supporting Ukraine’s efforts to bring about a just cease-fire, and that we can move towards a
political solution to this [3]. B 3ToM npumepe ajipecaHT 3MIMaTuu He Ja€T OTBETa Ha BOMPOC, OyJIeT
JH OH TOJJIEP’KUBATh CTPOTHME SKOHOMUYECKHUE CAaHKIIMU B OTHOIIEHMH Poccuu, TO ecTh, HapylleH
MOCTYJIAT KOJMYECTBAa. DMIIATHUYECKash KOHBEPCAIIMOHHAsS WMIUIMKATypa: TPE3UICHT He TMPOTUB
CaHKIIMiA, OJTHAKO MIOKA HE TOTOB UX MOAJEPHKATb.

President Obama: From the days of our founding, the Dutch have been close friends and
stalwart allies of the United States of America, and today I want the Dutch people to know that we
stand with you shoulder to shoulder in our grief and in our absolute determination to get to the
bottom of what happened [3]. 3necy anpecaHT >MNaTHHN UCIIONIB3YeT MeTadopy we stand with you
shoulder to shoulder in our grief, koTOopas HapyIIaeT MaKCUMy KayecTBa. DMIMaTHYeCKas KOHBEp-
callMoHHas umImkatypa: bapak O6ama nosHOCTBIO pa3jenser rope JaTCKOro Hapoia.

B naHHBIX KOMMYHHMKATHBHBIX KOMIUIEKCAX COOJIOACHUS MAaKCHM KOOIIEPAIlUH SIBIISIETCS MC-
TOYHUKOM COOTBETCTBHUSI AMIATUUYECKON peaklMu KOMMYHHKaHTOB. [lepBblii mpumep, rae coliro-
JICHBI BC€ MaKCHMBI, XapaKTepU3yeTCsl BHICOKON CTETIEHBIO AMITATUYECKOH pedIeKCHU CO CTOPOHBI
ajipecara, MOCKOJIbKY B HEM KOHBEpCallMOHHbIE UMILTUKATYpbl Pa3BOPAYUBAOTCS M OLEHUBAIOTCS
B COOTBETCTBHH C NparMaTHYECKOW IIeNbI0 anpecaHTa. [IpuHIMI Koomepanuy HaleleH TJIaBHBIM
00pa3oM Ha CMBICIIOBYIO CTOPOHY KOMMYHHKAIIUU, Ha CIIOCOOBI BBIPa)KEHUS] 3HAUEHUH U CI1OCOOCT-
BYIOT PETYJUPOBAHMIO U ONITUMH3AIINH TPOIIecca SMIMATHYECKON pedeBON HHTEPAKIINH.
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Intercultural communication in professional dialogue

Speaking about Intercultural communication in the professional dialogue and its problems, we
can imagine to ourselves different kinds of interaction forms. But any interaction associated with
different problems and issues. The larger and more studied human culture becomes, the more
complex and diverse its problems. For people more complex and diverse reality means uncertainty
and difficulty in the daily interaction. Sometimes it can be stressful and anxious. Many decisions
and paths of action had been faced by humanity in their natural desire to increase diversity.
Eventually, the modern portrait of diversity acquires chaotic and unbalanced kind. By diversity
implies multiple orientations in language, culture, nationalities, religion, specialization, cultural
integration, nature of globalization and etc. So, it is essential for managers, world leaders, countries
in common to put in order complexity and diversity by reducing chaos and taking clear course of
action in the development of modern intercultural communication mechanisms. But also we have to
keep so called chaos and clarity in balance to left space for creativity and ingenuity. At the head of
the corner stand up next problems:

1. Problem of migration. Here we can see the globalization in migration way, because main
part in increasing of diversity has been taken by it. 232 million of people are the migrants on the
world arena in the end of 2013. This number equals to 3,2 percents from amount of world
population. The frontier between cultures and nations becomes more blurred and nowadays we
can’t tell accurately about its next step. Even harder to control its wide spreading influence.

2. Problem of intercultural management. On this side we can speak about values of
strategies in controlling every aspect of diversity increasing. What do we need right now: reduction
and control or wide spreading, balance or certain trend? All these questions breed many instruments
for solving this problem.

3. Problem of misunderstanding. Intercultural features of nationalities create more space for
professional, spiritual interaction and exchange, but interpretation of many cultural aspects depends
on clarity and independence. Despite on the various intercultural convergences, misapplication and
substitution of basic concepts make conflicts between different cultural groups such as ethnic,
generation, religious, subcultutral, conservative, innovative groups.

To resolve these critical problems first of all we must know how human culture can develop
under influence of globalization and its features. As a key measure for achieving this difficult goal
our educational systems should provide us abundant fund of knowledge, information and
intellectual resources.

There is understanding for Intercultural communication as a discipline. It based on studying
cultural patterns of interaction in people’s behavior. As result of that kind of research we get
finished models of communication styles. Dialogue is the one of those styles. Like a constructed
national culture or company culture, it has deep tacit assumptions which are critical to maintaining
the style. It can help to frame and reframe itself and other communication styles for pragmatic
purposes and therefore support the decision making of managers. As conclusion dialogue
transforms things from implicit into explicit, the subconscious into the conscious, especially
professional dialogue. An arguing form of dialogue is discussion or in other words —adebate. As we
all know in a dispute truth was born. So these findings make dialogue a valuable form of
interaction. That provides us tools for intercultural communications.

But this is only a theory. Practically when people face barriers in communication they are
being stressed or frightened. Some may demonstrate aggression or other natural reaction.
Otherwise, their response can be very diverse. That’s because we have to do researches on
understanding how dialogue and communication in general cooperate with each other. It is crucial
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for regular people to train and experiment with their abilities to communicate. These actions should
be based on the scientific knowledge.

Studying basic forms of dialogue can be very interesting. As a progress —adialogue style of
atrained person or thesociety may become creative, religious, and professional in specific sphere
and can be very powerful tool in the communication between cultures. However we need more
space for exchange. For example in arts there are programs that aim to promote intercultural
understanding and artistic exchange:

e South Project of the City of Melbourne providing residencies in various southern
hemisphere spaces to initiate a south-south dialogue among artists, arts professionals, educators and
students;

e Visual Arts Residency runs by Asialink that takes place in several Asian countries;

e Residencies provided by the Thapong Visual Arts Centrel0 (Botswana) for artists at the
Centre and around Southern Africa.
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A new face of Russian engineering education

Introduction

Recent decades are characterized by a substantial change in all the spheres of science and
education due to the influence of world globalization, the growth of international contacts and
international cooperation [1]. An intensive global flow of information and technology as well as an
increasing competition for the quality of specialists training have led to the emergence of new
trends in education, which is currently marked by the growth of the value of higher education and
the transformation of higher education in the facility services.

Russia is making major progress towards globalization in the higher education system, together
with Europe, within the framework of the Bologna Process, which it joined in 2003 in Berlin.

The main objectives of the Bologna Process are the following:

e building a European area of higher education as a key development trend for citizens'
mobility and employability;

e formation and strengthening of intellectual, cultural, social, scientific and technological
potential of Europe;

e increasing the prestige in the world of European higher education;

e ensuring the competitiveness of European higher education universities with other
education systems;

e achievement of greater compatibility and comparability of national systems of higher
education;

e improving the quality of education;

e increasing the central role of universities in the development of European cultural values,
in which universities are considered to be carriers of the European consciousness [2, p. 207].

These trends entail both positive and negative consequences. Positive consequences are an
extension of the spectrum of educational services and greater access to students, support for the
knowledge efficiency, the development of joint degrees, fusion or convergence of cultures, enhancing
the comparability of qualifications, the development of new conditions for academic institutions [3].

Methodology

We have done a sociological research aimed at identifying the satisfaction with the quality of
education by students from different universities and specialties. For the purpose of the research the
questionnaire which included 4 yes-no questions and one open-ended question was created.
Generally survey was conducted at university, social network and Skype. The type of a
questionnaire was the list of 5 questions.

In the course of the research, we interviewed 15 respondents. The respondents are the students
of Tomsk Polytechnic University (TPU), majoring in Instrument — Making, Technosphere Safety,
Electronics and Nanoelectronics, Power Engineering, Electrical Engineering and Economics,
Tomsk State University (TSU), Tomsk, majoring in Psychology, Mechanical and Mathematic
Modeling and East Siberia State University of Technology and Management (ESSTU), Ulan-Ude,
majoring in Electronic Computing Systems, Automation and Electric Equipment of the Industrial
Enterprises, Tourism. The respondents were of the age from 18 to 23, the average age of
respondents was equal to 19 years old.

Analysis and discussion

As we can see from fig. 1, answering the question «Do you think that higher education will
help you in your future life?» most of respondents (93 %) talked about profitability. Some stressed
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that higher education opens up access to prestigious and well-paid job. But one man could not
answer accurately and abstained, citing the fact that in order to find a good job you need cronyism.
Quite often (100 %), the comment was that people aspire to higher education in order to make a

career, to improve their social status. And following from this, everybody believed that education
should be free.

M Yes, I do
M Difficult to answer

Fig. 1. Responses to the question «Do you think that higher education will help you in your future life? »

B Yes, I am
M No, I'm not
Difficult to answer

6%

Fig. 2. Responses to the question «Are you satisfied with the quality of the education provided? »

Fig. 2 shows that on the next question «Are you satisfied with the quality of the education
provided?» 10 respondents (67 %) gave a positive answer, 4 respondents (27 %) are not satisfied
with the quality of teaching. They explained this by difficulty in understanding training courses.
And this answer was given by the representatives from different universities.

M Yes, I do
B No, I don't
Difficult to answer

Fig. 3. Responses to the question «Do you think the curriculum provided
by the university gives a wide range of knowledge about your future specialty? »

The next question was «Do you think the curriculum provided by the university gives a wide
range of knowledge about your future speciality?». As we can see from fig. 3, 10 respondents

(67 %) answered ‘yes’, 3 people (20 %) have gone to practice their profession, 2 respondents
(13 %) did not answer this question.
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Yes, I do
M No, I don't
Difficult to answer

Fig. 4. Responses to the question
«Do you think e-learning courses help improve your level of knowledge? »

And the fifth question «Do you think e-learning courses help improve your level of knowledge?».
6 respondents (40 %) reported that online courses do give knowledge and that with the help of such
courses they learn a lot of interesting things. 4 people (27 %) gave a negative answer and commented
that performing the tasks in the course of such training everything can be found in the Internet and they
perform tasks using the COPY-PAST. 5 people (33 %) couldn't answer.

Conclusion

On the basis of our research with the participation of 15 respondents from various universities
in Russia it was revealed that the majority of respondents is satisfied with the quality of higher
education, and consider it an essential and indispensable foundation for their future lives.

Since 2003 Russia is linked to the Bologna Declaration, entering the European educational
system as a competent member and receiving the possibility of active influence on its development.
The transition to the three-cycle system with all other elements of the Bologna requirement will be
evolutionally with the preservation of the best traditions of Russian universities. [4]
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Problems of intercultural communication in professional activity

We are living in modern fast-developing world. Nowadays globalization and the Internet allows
us to interact with a completely different contingent of people, whether in the professional field or in the
entertainment industry. However, we should not forget that globalization does not erase all cultural
features. Sometimes we have to deal with someone who has completely different culture, different from
ours. To establish understanding and make a fruitful collaboration with such person, we need to
consider differences in the value system of a partner, to understand all the nuances of the culture
inherent to this man. Misunderstanding and ignorance of the most common modern cultures and their
peculiarities can lead to misinterpretation of actions or speech, misunderstanding, and curious situations.

Now we can consider freelancing as the most modern and popular way of working. Freelancer
is a private specialist. Freelancing is especially common in such areas as journalism, law, computer
programming, architecture, design in all its forms, translation, photography and videography,
various expert and advisory activities. The most common way to offer freelancer services is
Internet. That is why the customers could be totally different people, even from other continents,
and consequently belonging to other cultures.

For example, a freelancer who works in design sphere received an order to design a batch of
greeting cards for the holiday Fitr Eid al-Fitr. The customer was some citizen of the United Arab
Emirates. From the fact that the freelancer had no experience in creating art products for the customer,
who professes Islam, he probably could make impermissible and even abusive mistakes. For example,
to portray a happy family which celebrates holidays, or depict some funny animal. It is prohibited for
Muslims to create any image of man or animal to avoid possible idolatry and polytheism. Muhammad
and his followers zealously destroyed the idols in Mecca and elsewhere. Another reason to prohibit
images of living creatures according to Sharia is to prevent a person with their creativity to compete
with Allah. Islam believes that the creation of a living being is Allah's mission, He is the Creator. Man,
if he depict a living creature (sculpture or portrait), will never be able to animate it and set in motion.

Thus, freelancer may commit some mistakes because of his inexperience and incompetence
and ignorance of the basics of modern culture. Therefore it is important to have knowledge about
the features of different cultures, in our information age, especially if you are dealing with foreign
clients or employees at work.

This situation is more than hypothetical and we may show real life examples of intercultural
misunderstanding in wider areas, such as the fashion industry, advertising, television series.

Even the professionals can make mistakes. In 1994 the famous fashion house Chanel has
released dress with the image of the Arabic text on the corset. This caused a big scandal, as it turned
out, the inscription on the dress, was taken from the Quran. Such way of using quotes from the holy
book was insulting for Muslims. The designer of the fashion house, Karl Lagerfeld was shocked by
this news, because he believed that the inscription on the dress quoted some love poem. However,
he immediately apologized. [1]

Another incident occurred with Nike and organization CAIR (Council on American-Islamic
Relations) in 1997. Cause of the incident was a design of the Nike sneakers. The logo on the
sneakers looked like the word «God», which caused outrage among Muslims. The company Nike
apologized and promised to withdraw all products that might lead to such incidents. «We hope that
Nike will be now aware of the sensitive market that they have and the global issue that pertains with
the shoes,» said Nihad Awad, executive director of CAIR. [2]

Such confusions could be avoided if the manufacturer knew the basics of cultural specificities of
its consumers. That is why the large companies that focused on the broad markets should deal with great
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responsibility and they must think carefully about their products. Because it is meant for a wide range of
consumer and therefore they will be judged by people with different mentalities and points of view.

Such misunderstandings appear not only with Islamic culture, but also with other cultural
groups. Real example of the failure in the market because of cultural illiteracy is the case occurred
with cosmetics company Revlon, which factories located in 22 countries. The company has
launched a perfume with the camellias aroma. In Brazil, these flowers are used for ritual purposes,
and therefore the sale of these perfume had no success. [3]

Also, it is possible to assume the situation with a freelancer who was never interested in Japanese
culture, received an order for souvenirs from a Japanese customer, postcards for example. Freelancer
designed a postcard remembering all the associations with Japan. It depicts bowl of rice with chopsticks
which vertically stuck into it. For people who are not interested in Japanese traditions such postcard would
not seem strange or unpleasant. But for Japanese people such a postcard would be completely
unacceptable, because in Japan, a bowl of rice and chopsticks stuck in it, is traditionally part of the meal
that accompanies a funeral service. Of course such confusion will most probably lead to loss of client.

We could avoid such errors, if the manufacturer and the performer approach more responsible
to work, select materials, which appropriate to the needs of the consumer, and not contrary to its
traditional cultural contexts.

As has been previously said, misunderstanding and ignorance of the features of different cultures
can lead to various conflicts. As an example we can consider the popular media franchise “Pokemon”,
which was created in 1996 by Satoshi Tajiri. The images, which shown in this cartoon, has caused a
number of claims related to religion, racism, cruelty to animals, gambling, etc. For example, some images
of pokemon were perceived in the USA as the embodiment of racial stereotypes associated with African
Americans. Namely, it was pokemon Jynx, with black skin and big lips. For Japanese mentality such
comparisons are not typical. The Japanese people did not see anything offensive in this kind of images.
However, in the American version of the series they still had to recolor the character purple. [4]

Attitude to racism and sexism is different in different cultures. There we can give an example
with our freelancer who has received an order from the USA to create of video about the different
categories of citizens, who are driving a car. Freelancer decided to base this video on a Russian
stereotype that women drive car worse than men. This video will not cause the disturbance in
Russia. But in the United States and European countries such video would be offensive and
derogatory to women. Therefore, to avoid such confusion, you should pay attention to the
peculiarities of mentality and value system of the consumer.

Peculiarities of different cultures are important aspects in various types of professional
activities, more so if the job includes direct contact with the customers of different cultures, which
is frequent situation for free-lance designers. The development of communication systems
facilitated globalization, but it can't erase the cultural features of different nations. To avoid
misunderstanding, curious situations and conflicts they should be taken into account.
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Problems of intercultural communication in fashion design

The modern world is extremely diverse, and also highly separated. Difficulties of searching
and accepting the general trends, the lack of practice in conducting a dialogue between the
trendsetters lead sometimes to large conflicts and disagreements. At the same time, the development
of universal fashion space leads to increased communications between different cultures.

The aim of this work is to identify the main potential problems at the global level, and to
define the role of intercultural communication in the work of fashion designer.

Problems to achieve the goal:

1. Analyze the clothes as a cultural phenomenon: to interpret its creation as a kind of
language, sign system which is modified in the process of intercultural communication.

2. Show on real examples the existence of conflicts because of lack of knowledge of
specifics different cultures.

3. Detection trends at the development of this theme to solve it.

The relevance of the study related to the semiotics of fashion, namely clothing, in the context
of intercultural communication is due to several important factors:

Firstly, clothing(clothes) is a factor of culture, it almost has become a «second skin» of
human. Therefore, the fashion and clothing should be investigated from the standpoint of culture.

Secondly, the particular importance, fashion acquires in «East — West» communicative
context, which is currently in the process of becoming. A theoretical study of such wide scale
transition processes in culture through the prism of its individual phenomena (eg, clothing) [1] can
significantly enrich cultural knowledge.

Thus, the study of meanings, signs; study of the socio-cultural and communicative parties sign
system formed on the basis of modern clothing, has become an important topic in today's world.

Emphasis in communication has an implicit level of the sign system of clothing, the meaning
and role of elements which members of society themselves are not recognized and identified only
by means of signs and symbols of analysis, linking fashion with other languages of culture. The
study of this level has to be comparatively «interculturaly.

Designer when creating any product should be guided not only by their imagination, but at
least should know national history and the history of other nations that will allow them to avoid
fatal errors, sometimes insulting the values of other cultures.

For example, Nike company and the Council on American-Islamic Relations signed an
agreement formally solve the problem, which began in April 1997 when CAIR objected to a shoe
design on the heel, similar to the Arabic word for «God» or «Allah» [3]. Whereat, Nike apologized
to Muslims for incidental crimes, and agreed to withdraw all products bearing this logo and also
undertook an investigation as to how and why it happened.

Designer of clothes for the international market shall consider difference in color coding in
different nations [2] and shifts in it through time. For example, in the Western culture white color is
considered a color of joy and purity, we see white wedding dresses, the most formal wear for men is
so called white tie combining white shirt and white tie with black trousers and black tailcoat in
contrast to a bit less formal black tie. We even consider wedding dresses of color different from
white to be a deviation. On the other hand, in the Eastern countries white is the color of mourning,
so traditional Chinese peasant coming to Shanghai and seeing cosmopolitan (i.e. westernized) locals
celebrating wedding with the bride in white may look confused. Traditional bride clothing in China
is red, which may be seen as a traditional symbol of remarrying widow by the dying breed that is
conservative European.
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Different cultures also have different norms of what is age-appropriate to wear, so a grown-up
Thai man will never wear shorts in the city, while his counterpart from the Hawaii, USA sees
nothing special about it.

Thus, we see that the clothes as the language of culture in different countries have different
dynamics. In one culture, one symbol will be perceived good, as the other, it can cause a storm of
discontent. Therefore, the designer's work is to pay respect to local tradition, and to know and
respect other national traditions. Only then, we can talk about the really high-quality design,
demanded in the worldwide. And most importantly, meet the needs of all cultures. From the above
we can make a conclusion that intercultural communication is very important in today's world. Only
this can help to avoid the disorders and succeed. Especially, the most desirable in the fashion
industry are the processes of integration, creating a multicultural fashion, which leads to mutual
enrichment involved sides in this process through the feedbacks. On the other hand, creativity may
be strictly limited by imposed cultural barriers.
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Communication between students-sportsmen
and teachers

Communication is a two-way process of reaching mutual understanding in which participants
do not only exchange information, news, ideas and feelings but also create and share meanings.
Generally, communication unites people. However, it is often difficult to reach effective
communication. People of different age, educational level, religious views and believes differently
perceive the world. Ordinary people misunderstand athletes.

However, the problem of healthy nation take the first place. Sport becomes less attractive to
youth. The main hobbies of youth and students are computer games, watching soap operas, surfing
the Internet, communication in social networks.

Sport forms such competences as abilities to plan time, to show an initiative, to set the
purposes and to find ways for achievements. These qualities are necessary for experts in any sphere:
industry, business, science, policy, education.

I’ve been going in for sport since for 16 years: swimming, ballet making, chess, ballroom
dances, artistic gymnastics. The last 6 years I’ve been professionally engaged in track and field
athletics. Being a schoolgirl I started facing problems of misunderstanding with teacher.

Of course, sport takes a considerable part of any schoolboy or a girl a day is a source of
physical and mental forces as well, and prevention of diseases, depressions, suicides. Entering the
university not all athletes plan to connect the life with trainer's work, they choose different
specialties. They successfully combine educational and sports occupations. However, professional
sportsmen often have to be absent on lessons because of competitions or educational-training
camps. Without them serious achievements in sports are impossible. After long absences they
usually have many debts. Here is a conflict between a student-sportsman and a teacher. Many
teachers, fortunately, understand but some teachers don't believe students-sportsmen. They don't
give the allowance for examinations only because their absences. And after all the program of
training at TPU the considerable time is just for students’ independent work. These teachers make
students do overtime in spite of the fact that the student was engaged in a subject itself and material
mastered well, reduces the examination mark only because of absences. It is necessary to
understand that the ordinary student spends daily 2—6 hours’ for preparation while the sportsman
tries to combine his sport life and ordinary life to get high results in sports at the same time.
Unfortunately, not all students who don’t go in for sport spend their time in a proper way. In order
to avoid misunderstanding between the student-sportsman and the teacher, I think, first of all the
sportsman has to show the desire to be trained himself. He has to show an initiative to get rid of
debts. The student should be responsible, then the teacher won’t have chances to refuse the student
next time. Mutual understanding will be reached. Besides, the teacher should understand that
students-sportsmen are engaged in useful business which is important not only for their health, but
also for the status of the institute, city, country. I think, teacher should know about students’
significant sports achievements.

Recently the president of the country Vladimir Vladimirovich Putin declared about the need
of students’ sport. The 2016 is the Olympic’s Year. What Russia approaches it, depends on both the
state, sportsmen and teachers. Of course, nobody cancelled quality of the higher education, experts
are necessary in all spheres.
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Using authentic video to form cultural
and social competences in a technical university

In the modern globalized world we often meet people of different cultures. The people’s
continuous interaction from different countries and of different cultures is evident. This interaction
can be mentioned in almost any sphere, and every day it grows, involving new people into such
interaction. Of course, we understand that in order to maintain the communication people need to
have necessary set of skills and competences. It means the knowledge of the different cultural
aspects of any particular country, such as linguistic, aesthetic, ethical, etc. In other words, a person
must have formed the social-cultural competences for the country on the other side of
communication.

Before speaking of cultural competence it is necessary to find out the meaning of that term.
Referring to the various sources and having summorised the available information, we can conclude
that competence is a set of activity or sphere of questions in which the person is competent or well-
informed. Also, competence is the ability to live and interact in modern multicultural world. Thus,
social and cultural competence plays a unique role in man’s formation in society. It is necessary to
take into account many cultural peculiarities, such as customs, norms, social attitude, non-verbal
communication rules, social stereotypes, etc., which are suitable to a particular country. Thus, via
communication we can avoid some embarrassing situations that may happen due to our
incompetence. Also, the formation of social and cultural competences is supposed to overcome
xenophobia and existing stereotypes, which are formed irrespectively of our wishes. As a rule, these
real stereotypes interfere our communication with people of different cultures later. Besides this,
socio-cultural competence brings up tolerance towards the representatives of different cultures
inside us.

From the foregoing, it is clear that a person should have the basis of social and cultural
competences, that they can develop later, forming a stable construction of knowledge. No doubt, the
earlier a person starts to expand their knowledge in various cultural aspects, the better it will be. So,
the work on the elementary cultural peculiarities and aspects basis formation starts with the
introduction of educational process in life. After mastering the basic information takes place
subsequent competence formation. The basis and the subsequent formation of social and cultural
competences among the students is carried out directly during the English lessons (or lesson of any
other language). During the lessons students face either cultural peculiarities of the foreign language
or the country itself. Without references to the culture of studied language, the learning of foreign
language can be considered incomplete and even meaningless. Also, via study of another culture by
comparing both countries students begin to understand the peculiarities of their own culture, that is
useful and important for people who consider themselves as parts of the whole communication.

Discussing the relationship between the social and cultural competences formation and the
main objectives of education, such as developmental, educational or practical, we can say that they
are inextricably linked. In other words, learning a foreign language, a person forms not only the
culture of the world in the mind, but develops a desire to participate in intercultural communication.

What are the ways to achieve the social competence formation that is so necessary?

According to many experts, the most effective means of developing social and cultural
competences is to live in a country of studied language and to immerse in the atmosphere of its
culture, traditions, customs and social norms. However, in most cases, students do not have such
opportunity, and it’s necessary to find out effective ways and means to develop social and cultural
competences outside the language environment.

320



Of course, the major component of the competences formation is the educational material. It can
be expressed in the form of text, dialogue, poem, letter, etc. However, there are other options to develop
competences. One of the options is to use authentic video in the form of movies or TV series. Learning
a foreign language using authentic video has several advantages. Firstly, most of the actors use
«spokeny» language. That is, looking at such video, student will become familiar with the «living»
language, and not adapted bookish phrases. Secondly, the interest of watching a movie or TV series may
serve as a stimulus to language learning (see [1] for more motivation-forming techniques). That is,
unlike other sources of information, a lot of people have fun while watching videos. Video materials
with subtitles are precisely those that combine «pleasant and usefuly» at the same time.

In our case, we chose the US TV series of 60th's, and our choice was not accidental. Firstly,
the reason to use such video is that the television has not gone so far from the theater, and it has its
particular advantages. The «theatrical» series and little slang make it easy to understand foreign
speech. In addition, the pronunciation is more clear and legible, because it had to compensate for
poor quality of sound recording equipment of the time. That helps to assimilate the information
better. In order to verify this and to compare the differences a modern video was shown. The
difference was noticeable almost from the first minute. Speech in the modern authentic video
material was more difficult to understand because of different speech tokens that are inherent in the
culture. Also, speech didn’t consist of simple short sentences that facilitate the understanding of
what you heard, but of long sentences, in which words almost merged together and the meaning of
them was pretty hard at the same time.

Secondly, as the series shows some aspects of our lives, we can identify some specific moments
in communication between people through specific visual examples. For example, the non-verbal
communication between the characters is largely unchanged through time (gestures, facial expressions,
intonation, etc) but comparing gestures in modern video and 60ths, people can determine what is the
basis of a non-verbal communication in the culture and does not pertain to its temporary stage.

Thirdly, the possibility that students watched this video previously is very small. So, teacher
will simply find out who really understands the meaning of what they saw and heard and not who
simply remembers the contents of the video watched in Russian.

Of course, there are also disadvantages in this case. Firstly, the idea of racism that was quite a
normal situation is clearly reflected. African Americans and other ethnic groups that differ from
Americans were mostly absent in scenes of everyday life in those series or constrained to a set of
stereotypes (Chinese laundry, African American porter, etc). Although the reality was different. Now, in
modern times, the reality is displayed as it is. In other words, we can easily see the scene where people
of different nationalities participate. Secondly, another idea, as sexism, appeared in those series. In the
series, women played the secondary role in society. It means that women were simply housewives or
wives. In the series of those years we didn’t see any women in leading positions or working with men. If
women and men may be on the same level and have the same positions in society in the modern series,
in the series of the 60s a clear distinction was set between the role of men and women.

Well, we watched videos by small coherent segments, then discussed what happened to that
moment and what features were presented in speech, behavior, environment, etc. Watching series
helps expand the boundaries of social and cultural competences. Remembering the specific visual
examples and discussing the information makes our knowledge to grow and our intellectual
equipment to develop, which is the main aim of foreign language study.
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New Meaning of Russian Phraseological Units in Journalism

The study deals with the problem of new semantic components of Russian phraseological
units in the context of modern journalistic papers. These components manifest themselves
especially in modern political articles. The existing phraseological dictionaries do not reflect them,
and this fact presents us with actual task of creating a special new phraseological dictionary based
on today's usage of the phraseological units.

We pay attention to the units with an invective (abusing) component which are quite a
popular stylistic device in modern journalism. It helps the authors to describe clearly and
vividly someone's actions, real or imagined offenses or crimes, as well as to express the author's
attitude to the events.

Such journalistic utterances often become the object of debate and sorting out relationships:
whether it was legitimate to use this or that saying in relation to the actions of a public figure or a
popular personality [5, p.225-226]. In this case the exact definition of the phraseological unit
should be clear [4, p. 384], and all the connotations should be taken into account. This problem
becomes especially sharp when we face the task of linguistic examination, in which we need to find
out whether there was a personal insult by a figurative expression.

As an example, we have analysed several phraseological units with a potentially abusive
meaning. Their traditional definitions have been taken from the popular phraseological dictionaries
of Russian literary language of V.N. Telia [9], A.I. Molotkov [10], A.N. Tikhonov [11].

By analyzing the usage of this phraseology in modern media we have found out new actual
meanings not mentioned in the traditional dictionaries. On this base we attempt to create a
modernized definition which reflects real features of the figurative expression usage.

Let us have a look at the examples of the appearance of the positive values of a potentially
abusive phrase.

Belmo v glazu — “thorn in the eye”. Traditionally, this figurative expression was considered as
disapproving: it is a hindrance, something burdensome, irritating with its presence [10, p.35]:
“thorn in the eye of Russian secret services” [7]. But in modern media it often indicates someone
who resists violations in the society by his just actions: “I have sent dozens of letters to the Interior
Ministry, to the General Prosecutor... So I was like a thorn in their eyes” [6].

Such usage takes place quite often, so in the new definition we should say that “thorn in the
eye” is someone disturbing criminal activity.

The same we can see about the expression “lozhka dyogtya v bochke myoda” (a spoon of tar
in the barrel of honey) or “fly in the ointment”. Traditionally, it is associated with a minor nuisance
[9]. But in modern journalism is often shows a positive fact: “into the huge barrel of artificial honey
a significant spoon of the election campaign tar has been thrown” [2]; “however, the spoon of tar in
the barrel of fanfars is not clearly noticed, though the production and management success of
Mikhail Kubatov is exaggerated” [8].

The “honey” in these contexts is not at all “something good”, but the “spoon of tar” is
something which is aimed at revealing the truth to people. So we define this unit as “to reveal
(detect) the unpleasant details of someone's violations”.

In these two analysed examples the potentially invective expressions have acquired positive
connontations. In the next one we face the fact that a positive phrase becomes negative.

“The prodigal son” in the traditional dictionaries [10, 11] is a “repentant sinner”. In modern
media, though, this phrase indicates a person who left the motherland for reasons of personal profit,
but returned to it, eager to get some privilege or benefit [1, 3]. We see that a previously neutral
idiom now has an injective (accusatory) component.
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So, the modern definition of an idiom should be designed on the base of its usage in the
modern journalism. In this case it reflects the peculiarities and connotations of this phrase, which
corresponds to the tasks of our legal-linguistic phrasebook.
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