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M3!70)l(€HbI OCHOBHbIe /'IpMHLMﬂbI opraHmaaumA MPOEKTHO-OPHEHTIPOBAHHOIO 0BY4eHUS, Ha OCHOBE KOTOPLIX PACCMOTPEHBI NPUMEPS!
Mero,qmwecxoro oéecneqem/m CEMMHapCKVIX 3aHaTII, NabOPATOPHOIO NPaKTUKYMa No Pu3iKe ANA VIHXEHEPHOrO 06pasosarus

KoMribloTepu3ativist CoBpeMEHHbBIX 06pa30BaTeTbHBIX
TEXHOJIOTHH MO3BONAET LIKPOKO BHEAPSTH POEKTHO-
opuenTHpoBaHHoe o6yueHue (IT00) B Kype GU3HKHM TEX-
HWYECKUX YHHBEPCUTETOB. MOMYNBHO-KPEANTHAS CXe-
Ma Y4eOHOI IeSTeNBHOCTH B CBeTe HopMaTHBOB BosoH-
CKOro TIpolrecca [1] no3Bonsier U3MEHUTb CTPYKTYpY
NPaKTHYECKUX 3aHATHH U 1a60PaTOPHOTO fIPAKTHKYM4,
0COOGEHHO BUPTY&IbHOTO, MYTEM JOMOMHEHHS TIPOEKT-
HBIMH 3a/fa4aMit ¥ MHHOBALMOHHO-IIPOEKTHLIM COep-
XaHUEM B LeNoM. PasnmaHOro pola BapHaHTHl TIpoex-
TOB PEATIU3YIOTCA CIEAYIONIMMH crnocoBamu Npy X B3a-
MMHBIX COYETAHMAX.

1. Cucremno- opHeHmpOBaHHbm npoeKT KOLJA PO~
BOTUTCS MOIEMPOBAHME npO(beccpIOHaJILHon JesTeNs-
HOCTH.

2. Tex"onoro- opneHTHpOBaHHbm TIPOCKT, npu KOTO-
POM IHHPOKO HCTIONB3YeTCs MCCNeI0BAHNE Pa3IHYHBIX
BELLECTB, HATIPUMED, CTYAEHTH! CTPOMTE/bHBIX CrIELH-
TBHOCTEH U3Y4AIOT JNEKTPHYECKHE 110711 KOHAEHCATO-
POB, IUBNEKTPUYECKON CPENoH KOTODBIX CIYKHT KHP-
T4, GETOH ¥ T.1., XAMMKO-TEXHOJIOTHIECKHX CIELAATb-
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Puc. 1. MpyxuHkbiid MagTHK

HOCTEl — CTIeKTpHI HOI‘HO].HCHHH pa3anHb1x DACTBOPOB,
MaceJt, OEH3UHa U T.0. -

3. Tpaununonﬂo—opnemnposaﬂﬂblﬁ IIPOEKT, B KO-
TOPOM B OCHOBHOM IPUBUBACTCS TIONYYEHUE IKCHEPH-
MEHTAIBHBIX HAaBHIKOB.

K HacrosuieMy BpeMEHHU ITOJHOTO METOINYECKOTO
obecnieyenus mo duskke B pamkax ¥ cxemax I100 He
CO3aHO, XOTH OCHOBHBIE MOJIOXEHUS JaHHOTO METOza
00€CTIEYHBAIOT YCHIIEHHYI0 MOTHBALIMIO K OBYYEHHIO U B
Pa3HEIX BapyHaHTax MPUMEHSIOTCA B ctpanax Eporsl. He
BRI3bIBAET COMHEHUS LeJeCO00pasHOCTh NIPUMEHEHHS
[10O ans otkpeITorou 3muTHOTO 06pasosanud. Cyiie-
CTBYIOILAA Hay4yHO-METOmM4eCKas 0as3a 1o BCeM pasje-
J71aM QU3UKH, 2 TAKXKE CTAHIAPTHEIN BUPTYANbHbIIA Mpak-
THKYM |2, 3] HO3BOJIAI0T 3TO CENaTh cpaBHmeano npo-
CTO ¥ 3¢ deKTUBHO.

TakuM 06pa3oM, TPATUIIMOHHAS CXEMA METOAMYEC-
Koro ofecreyeHus npenogapaHus UMKy Tpebyer no-
TIOJIHEHMS, Ha Halll B3IJISIA, Ha OCHOBE IIPUHIIMIIOB,
Tpe/UIaraeMbIX B HACTOsILEH paboTe. AHAIIN3 THX TIPHH-
LMIOB COCTAB/SET HOBU3HY U HENTb TAHHOM CTATHH.
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Puc. 2. [IpyXuHHBIG-MAATHIK B MarHUTHOM fofle
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- TIpoeKxTHBIE 331a4 Y IPOEKTHEIC BUPTYATILHEIE Ja-
fopaTopHbie paboThl AOJXHBI COOTBETCTBOBATS, 110
KpaiiHeii Mepe, TpeM OCHOBHBIM IIPHHIIUIIAM:

1. momHOTH PUIKUYECKON CUCTEME; -

2. MOMCKa IPOTUBOPEYHi dmanecxon CUCTEMBI
METOJIOB MX Pa3peILCHHS; .

3. TEXHONOTMYHOCTH TEXHUYECKHUX . pemeHuu pe-
aTM3yeMBIX B TIPOEKTE.

PaccMOTPUM NPUMEHEHUE MPEANOXEHHBIX NIPUH-
umoB 1o cxeme OO g usyueHus xonebarebHbIX
cucTeM (puc. 1).

IIycTh npyxuHa MasgTHHUKA C XECTKOCTBIO K U IPy-
30M Maccol m 3aKpenieHa ¢ oMOIbIo cToitky I1. [py3
Ko7Ie6J1eTcs B FOPU3OHTAIBHOM IIOCKOCTH ¢ YacTOTOi

®, = /k/m. B THIINYHBIX 3aa4ax OFpaHHIMBAIOTCA
HMCCIEIOBAHUEM 3aBUCUMOCTH M OT k ¥ m. [IprmeHnM
copMyTHpOBAHHEIE TIPHHLIUIIB! IS U3YYEHUS JAHHOH
npocteieit cuctemsl no cxeme I100. CornacHo
MIPUHLMITY TOJHOTH GUINIECKOM CUCTEMBI PacIUpsi-
eM uccaenoBanus. IlmockocTs M B HallieM NPOEKTE
3aMeHsAEM MPOBONSIUEH HeMarHutHoi onopoit P. Ye-
pe3 NIPYXHKHY MPOMYCKAeM MOCTOAHHHINA ToK. B aTOM
Clly4ae IIpyXXHMHA CTAHOBUTCH COJIEHOHMIOM U B PE3yJib-
TaTe ACHCTBUS COOCTBEHHOTO MarHHTHOTO MOJis JUTMHA
NIPYXUHB YMEHBIIAETCS HA BETMYHHY
AL = un N3ST? [ 2k(?,

TAC L — MarHUTHas1 NPOHULGEMOCTb CPEALL, g — MACHUT-
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Puc. 4. HenviHeiHbi oCUMANATOP
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Puc. 5. MasatHuk ¢ noasmxHO ToYKon noaseca
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Has [IOCTOsAHHas, S — ceveHMe IPYXHHEL, £ — IyIMHa [Ipy-
XWHBI B HAYaTLHOM COCTOSTHUM,  — TOK, POTEKAIOLINH
110 IPYXKHE, UMEIOLLECH ONPEEIEHHYI0 NHIYKTHBHOCTD
L, yucno ButkoB N M oMuveckoe conpoTusieHne R. [Tpu
BKJTIOYEHMHU U BHIKTIOYEHMH TOKA HAPAaCTAHKE ¥ CI1AZ TOKA
€O BPEMEHEM  [IPOMCXOIMT 110 3aKOHY

el 4]

re I — cTalMoOHapHOE 3HAYEHUE TOKA B LETIH NPYXH-
HBI. '

DTO ABJIEHUE JIETKO MOJIEJUPYETCA, a B BUPTYallb-
HOM BapHaHTe ¢ nnpuMeHeHueM FLASH-texHonOrU#
XOPOIUO BUIHO KAK CXUMAETCS HPYXHHA ¢ TEYCHHEM
BPEMEHH £,

MarHuTHOE 10Jie MOXHO CO3HATh BHECIIHUMH HC-
TOUHMKAMH (pUC. 2), HApUMep, KaTyiukamu [enpM-
rojsua — I

B paccMarpuBaeMOM BUPTYAILHOM [IPOEKTe MPOU3-
BOJMTCH 00OCHOBaHHE BHIOOpA HCTOYHNKA MArHUTHO-
ro noJjs. [ns 3Toro Hamu co3gaH 0aHK BHPTYalbHBIX
MAarHMTHBIX TI0IeH U cUCTeMa MOICKA30K, Pa3MELIEH-
HEIX Ha OTAENBHBIX (ailyiax BEHIMONMHAEMOrO MPOEKTA.
BuemHue BO3AEHCTBHSA Ha H3YUAEMYIO TIPYXUHY MOX-
HO OCYILECTBUTE HHEIM CTIOCO00M, HATIPUMED, HA "MUK-
poyposHe". Tak, Ans CHATHUS HAMATHUYEHHOCTH TIpY-
XHUHBI €€ HYXHO HarpeTsh 1o TeMneparypsl Kiopu T;,
WIN NPOTYCKas TOK J,, WK BO3AEHCTBYS BHELTHUM Ha-
rpesareseM. BupTyanbHas KapTvHa 06eCieYHBaeT Npy
3TOM HANIAAHOE U3MEHEHME YaCTOTH KOJeOaHuit Ha-
Iero MpyXWHHOTO MasTHHKA. [IpoekT mponokaem,
3aMeHss MarHUTHOE MoJie NMEKTPHICCKUM (puUc. 3).

Ipy3 MasTHHKA m U301MPYeM M COOOLIAEM EMY NEK-
TPHYECKHIA 3apsi O M BCIO CUCTEMY TIOMELLAEM B DITEK-
TprYeckoe none £ I0CKoro KoHagHecaTopa, e F=
=0/gg;, 0 — NIOBEPXHOCTHAs IIOTHOCTD 3aps/a Ha I11a-
CTHHAX KOHIEHCATOPa, € — IUIACKTPHAUYECKas TIPOHU-
L1aeMOCTb CPE/IbI, €y — JEKTPUYECKAst OCTOsTHHAA. Ya-
CTOTa KOosieOaHMi MasTHUKA m B 3TOM CNIy4Yae paBHa

rae x, — aMiuTyna konebanus. IlonuepkHeM, uto B
3THX TIPUMEPAX HAMMU MCTIOJIb30BAH TIPUHLMI MOAHO-
Thi GUIHYECKON CUCTEMBE AT GOPMUPOBAHHS TEXHH-
YeCKMX PELICHH I IIPY OMTHOBPEMEHHOM U3YYEHUM CYTH
du3nyecKux ABNeHUH. 3aMETHM, 4TO TIPEUIOXEHHbIE
pelIeHks NO3BOJIAIOT CO31aTh BUPTYATbHELA HITH JaXe
peaybHbIi IpUGOP 110 M3MEPeHHUIO CTATHYECKOTO ek~
TPUYECTBA, HAKATUTMBAIOILIETOCH Ha TIOBEPXHOCTAX Tl
(npuGop A9 U3MEPEHHUS CTATHYECKOTO BJIEKTpHYE-
cTBa). [lnd 3T0r0 MeHseM NMOLIOXKH P, H3MepseM yac-
TOTY KoJieGaHuit u ompegenseM Q mo dopmyne
(*). ®opmyny (*) MOXHO Npeobpa3cBaTh A1 H3Mepe-
HUA 3apsAfa OpH HATMYHUY CYXOro TPEHHS.

[anee B npoexTe ofpalilaeM BHUMAHME Ha TO, YTO
CMeLIeHHE TOYKHU A (puc. 3) B monoxeHue A’ oKasaH-
HOE Ha PUC. 4, NPUBOANT K KaYECTBCHHBHIM H3MEHEHU-
SIM IBUXKEHHSA Tela m.




TéxHonoruu uHXeHepHoro 0bpazosanus

m

Puc. 6. CuHxpoHHbie konebarus Ten (CABUT (a3 paser Hymo)

ITycTs nMHa IPYXHHBI B HEPACTIHYTOM 1 ITosI0Xe-
HuH ¢ o» DACCTOAHHE 1O MEPIICHAMKYJEPY OT A 10 Npsi~
Mol xx' paBHO 4. IIpu £ > £, MOTOXEHHUIO PaBHOBe-
CHS COOTBETCTBYET PACTIHYTOE COCTOSTHHE ITPVXKHHBI
(mpyxuHa 3aduKcHpoBaHa B T. b), pacnonoxeHHOH
BepTHKanbHO. YacToTa KoneGaHuii B 5TOM Cllygae pas-
Ha

Ecnn € = £, xoneGanust XaK 6bI "OTCYICTBYIOT".
Ipn £<¢,, B BEpTUKATBHOM ndnoxcﬂnn NIpYyXUHa
cXaTa. ATO MOJOXEHNE NPYXUHB COOTBETCTBYET He-
YCTOIYMBOMY PaBHOBECHIO, ABHXEHYE BOIU3H KOTOPO-
IO He MOXET OBITh KoeOaTenbHEIM, OHAKO CYILECTBY-
10T 1Ba PAaBHOTIPABHEIX T10jI0XKEHMs1 pPABHOBECHS 2, pac-
TIOAOXKEHHBIE CHMMETPUYHO oTHOcHTEIbHO C. B 3TOM
cJly4ae yacTora KoaebaHUi pacCUUTHIBAETCSA MHAYE

73]

B curyanuu, xorma £={(, TIpYXUHa HE pacTAHyTa
1 He cxara, Touka C sBnsieTcs MojI0XeHHeM YCTOYH-
BOro paBHOBecusi. B atom cirydae

2nx

0= =

22,4\/Z -4
m

TIE Xy — MAKCUMANIBHOC CMEILICHUE TT0 OCH X.

Konebanus mepectaioT ObITh rapMOHMYECKUMH,
CTARHOBATCS IBHO HEMMHEHHBIMU, HECMOTPS Ha TO, YTO
cMetieHne x << £. IIpoucxomutr KauecTBEHHOE H3Me-
HeHUe OBIDKeHHs. D10 Hauboxee OIIYTHMO NpH Agi-
CTBHY BBIHYXJAI01EH TapMOHUIECKOM CHITBI, HATIpAB-
JIEHHO 10 OCH X. YpaBHEHMe ABIKEHUS IIPH 3TOM UMe-
T BuZ [4]

%+28 x+o5x’ =(F,/m)cosQ ¢

¥+28% + 0fx — o’ = 4 cosQyt + 4, cosQyt,
re 8 — ko3 dULMEHT 3aTyXanus, A, 4,, Fy— amIuu-
TYIb! KonebaHui BHEIHKX cull, Q, Q;, Q) — 4acToTH
KOJIe0aHMi BHEITHUX CHll, oL = @ /2 [5].

Haxe npu DeCKOHEYHO MaJIOM OTKJIOHEHHH TeJia U3
COCTOSIHUA PaBHOBECHS BO3HUKAIOT HEMMHEHHEIE 3(1)-
¢)CKTI>I. PazsuBaeTCS qUHAMUYECKHI Xaoc, TCXHUYCC-

Puc. 7. . AcurixporHbie konebaris Ten (casur (a3 paseH 180°)

Kast YHKLMS KOTOPOTO BEChbMa KPACHBA 1 HEOXHIaH-
Ha [6] ¥ IpOSRIAETCA KAK B MHUKPOCKOIIMYECKHUX, TaK U
MaKpPOCKOTIMYECKHX CHCTEMAX, B MEXAHMYECKHUX U OIl-
THYECKUX, KIACCHIECKUX U KBAHTOBBIX. DTUMM MpH-
MepaMU HaMu 0003HAYeH NPHHLUMIT IIPOTHBOPEYHBOC-
TH B GU3NYECKUX CHCTEMAX, BBIIEJICHB M OTMEYESHBI
3¢ dexThl, KOTOpBIE 3HAYUMBI KaK TeXHUYECKHAE HOBHH -
KH, U KOTOPBIE IIPOTHBOPEYAT YCTOABIIMMCS NIPEACTaB-
nenusiM. OueHb BAXHO, YTO MMEHHO B KJIACCHYECKOH
KonebaTenbHoM cucTeMe IIpH AX << £ BO3HMKAIOT He-
nuHeiHbIe 3¢ dexTh (ocimmmarop Jabdunra) umm
00pa3yroTCs KiIacTephl U (ppaKTajibl B CJIyIae ONTHIEC-
KOro ocumistopa [6]. .

B HaueM BUpTyansHOM npubope (puc. 3) Koneba-
HUSI TAKXE "TIPONafaloT” IIpM YBETHYEHUM Ha MasiTHH~
Ke m 3apsaa Q 0 3HAYCHUS O, a yacToTa XONnebaHmi
© CTPEMUTCA K HYJI0. I1p# COOTBETCTBYIOMIMX TapaMeT-
pax npubopa ¢ ero NOMOILIBIO MOXXHO MOJEAMPOBATh U
DETMCTPUPOBATh HAKOIUIEHME CTATHYECKOTO JMEKTPH-
yecTBa, KpoMe TOr0, ¥ 306Ch BOMOXHEI HEJIMHEHEIE
3¢dexrsl. [Ipubop MOXHO Ha3BaTh "AEKTPHYECKUM
ocuwuisatopoM Jadbgunra”. [1pu ananuse ero paboTh:
U3y4aeM U MoIenupyeM: 1) BIMAHKME TPSHUS; 2) BIHS-
HUe 3apsana O Ha BHellIHee 3IeKTpHUuecKoe 1osne; 3) 3a-
KOH COXDaHEHHs 3apsia; 4) BIUAHHE MaTepHana IToj-
aoxek. [losickasku mo 3TeM Borpocam ChopMHpOBa-
HBI B OTAENBHEIA Qaiin help 1, help 2 npoekra ¢ coot-
BETCTBYIOLIMM TTapOjIeM ¥ OTPaHUYEHHEM Ha JOCTYIL, U
MOTYT ObITh UCTIONB30BAHEI CTYAEHTAMH ITPH BBITTOHE-
HMH KaK JaHHOTO, TaK ¥ aHANOTHYHOI'O BUPTYANbHBIX
TIPOEKTOB. B pHBENEHHBIX IPHMEPAX JIETKO BBIAETUT
TPUHLMI TEXHOJIOTUIHOCTH (PH3NYECKOI CUCTEMBI TIPH
ee Mogudukauuax. [IpHHOMO IPOTHBOPEYMBOCTH U
TEXHOJNIOTMYHOCTH PeasiM30BaH MpU IIPUMEHEHWH YII-
pasjsonlero terstosoro agdekra (termo Kiopu). C
OJIHO# CTOPOHBI IIPH IIPOITYCKAHMH TOKA YePE3 TIPYKHU-
Hy CO37aeTcst COOCTBEHHOE MarHUTHOE II0JIE, KOTOPOE
V3MEHSET CBOHCTBA TIPYXHMHBL, 4 C IPYTOi CTOPOHH IIpU
60MBLIOM KOIMYECTBE IDKOYJIEBOTO TETLIA, BHIICHSIEMO-
IO TOKOM, 3T0T 3 (HEKT KCUe3aer.

W3 ckazaHHOrO CieyeT Takxke, YTO MHHOBALMOH-
HEIE Y TEXHHYECKUE PEILEHHS COBMEIIAIOTCA ¢ 00yda-
IOLIEH TeAaroryeckKoi JeATeABHOCTRIO, T.K. H3Y4YCHB
COOTBETCTBYIONIME Pa3Aenbl TPAIULIMOHHON paboueit
NPOTPaMME! 10 QU3UKE TEXHUYECKOTO YHUBEPCUTETA.

OcTaHOBMMCS Ha HEKOTOPBIX IEMOHCTPALOHHbBIX
BUPTYAIBHBIX IKCIEPUMEHTAX 4151 IEKIMOHHBIX, HpaK-
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TUYECKMX U TabOPaTOPHBIX 3aHATUH. PaccMOTpUM KO-
N1e0aTEABHYIO CUCTEMY, TIPEACTABICHHYIO Ha PHC. 5.

Bpycok M ckonb3ut 6e3 TpeHns. C HUM CoeluHEHa
Macca m C TIOMOLLBIO JISFKOTO CTEpXHS ¢. B 3amave Ha-
XOOAT YacToTy KOAeOaHHH TeNa m ¢ MOMOIIBIO 3aKOHA
COXPAHEHUS UMITYNbCa M NMOHATHS LeHTpa Macc. Ko-
J1ebaH1s TIPOUCXOAAT C YACTOTOM

[IE § — YCKOpEHUE CBOOOJHOTO MANEHMS. ‘

Hac untepecyer Momubuxanus 1aHHOM DU3MYEC-
KO CUCTEMBI 110 TpeIoXKeHHIM ipusnnam [100 B
BHPTYanbHOM Bufe. Llens BUpTyanpHOrO npoekTa co-
CTOMT B CO34aHUM 7abopaToOpHON paboThl M JEMOHCT-
DAUMOHHOrO SKCIIEPUMEHTA, NPUYEM pelIeHHe 10X~
HO OBITH TEXHOMOTHYECKUM. Ui M3MEHEHUS @ M3Me-
HaeM Maccsl M i m. [lpolecc n3MeHeHust Mace TOA-
YEPKUBAET TEXHOJIOTHYHOCT IPUEMOB MOTUDUKALIMK:

1) mamMeHeHue Macchl M TIPOM3BOINM T0OABIECHHUEM U

ChEMOM TPY3HKOB 11, C TIOMOLIbIO S/EKTPOMArHuTa
(peluaeTcs, B KAKOM CITYYa€e ¥ KaK MOXHO 106aBUTb WK
CHATDH OIMH IPY3 WIK OXHOBPEMEHHO jBa TPy3d ¥ T.0.;
2) Maccy M m3MeHsieM, Hachinas Mecox B Kop3uHy K
(cM. puc. 5); 3) U3MeHeHHEe MacChl m NPOM3BOAUM J0-
faBieHueM JOTIONHUTENBHEIX TPY3HKOB m,; 4) BEIsC-
HSIEM, UTO [IPOU3ONIET, €CNH K TeTy M pUIOXHTS fe-
PHOIHYECKYIO TOPU3OHTANBHO HANPAaBACHHYIO CHIY

F=FgsinQt, tae Fy— aMIUIATYAZ BHEIUHEH CHbl, Q —
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ee yactora. OTMETHM, 9TO 3KCIEPUMEHT MOXHO Opra-
HM30BATh KaK NPOEKTHO-OPUEHTHPOBAHHOE TECTUPO-
BaHHE,

Ha 3toMm xe npuMepe 114 JeKumit oCywecTBAEH
BUPTYaIbHAS WLTIOCTPAlMs (Ha30BBIX COOTHOIIEHHH
TIPU BRIHYXAEHHBIX Kone6anusx. Eciu Ha Teno M aeii-
CTBOBaTh CHIO# F ¢ yacToToit Q < ®;, TO BOSHUKAIOT
BBbIHYXIeHHBIE KoneOaHus, KaK ecid Obl ¢ CTano MIuH-
Hee M TOYKa ITO/BECa IepeMecTuiach B Toyky O', nipn
3TOM HallPaBICHUs JABUXEHUS Ted m U M COBIIAZAIOT,
T.€. KoneGaHUs IPOMCXONSAT B ONMHAKOBBIX (ha3ax (puc.
6). Ecnut Teno M xoneGiercs ¢ 4acToTOlM, NPeBLILIAI0-
e Q > oy, T0 ToYKa MoaBeca CMenIaeTest BHU3 (PHC.
7), otsocutenbHo Touky O. Touka O v Teno m IBIUXKYT-
sl B IPOTHBOTIOIOXHBIX (azax. ’

* 3aKnioyeHue

" PaccMoOTpeHHbBIE MPUELAIIEL opraHu3anuu 1100
TIO3BOJIAIOT COBEPLIEHCTBOBATH NPENoaBaHue (pU3M-
K1 B TEXHUYECKOM YHUBEPCHUTETE 1 IIPH 3HAYUTEIIBHOM
COKpALIECHUN ayfUTOPHBIX 3aHATHI aKTHBU3UPYIOT Ca-
MOCTOATEJIBHYIO PaBOoTy B BIIE MpejuTaracMhiX fIpoex-
TOB, KOTOPbIE B CBOIO OYepeab 00eCTIeYnBaloT oMo -
HUTENBbHYIO MOTHBALIMIO 00YYEHHS ¥ ¢ MHTEPECOM BOC-
IPUHUMAIOTCS CTydeHTaMy. Ha 0CHOBE NpUBEAEHHEIX
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POBaHHOE OOYYeHHE 110 KaxIoi 3axade H Jaboparop-

HO#i paboTe U3 CTaHHAPTHBIX TPAIUIUOHHEIX COOPHH-
KOB Y Y4eOHMKOB 110 QU3MKe.
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