MunncrepcrBo o6pazoBanusi 4 Hayku Poccuiickoii ®@enepanuu
denepanbHOE rOCYyIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs
«HAITMOHAJIbHBIA HCCJIEJOBATEJIbCKUM
TOMCKHU MOJIATEXHUYECKU YHUBEPCUTET»

Wuctutyr — Kubepueruku
Hanpasnenue noarorosku — CtanzapTusaus 1 METPOJIOTUS
Kadenpa — KoMImbrOTepHBIX U3MEPUTEIFHBIX CUCTEM U METPOJIOTUH

BAKAJIABPCKASA PABOTA

Tema pa6oTsI

Onenka MOrpemHOCTA BBIACJICHHUA CUTI'HAJIA U3 HIYMAa HA OCHOBE€ CHHXPOHHOT O

JeTeKTUPOBAHUS
V]IK 621.317.32
CryneHt
I'pynna (025 (0] IMoanuch Jara
821 [Tucapenko Sna OneroBna
PykoBourens
JloJzKHOCTH DdUO Yuenast cTeneHb, IMoanucn Hara
3BaHHUE
ouent kadenper TTIC
Jlon benp bapanos I1.®
HHK TITY K.T.H.
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JloJzkHOCTH DdUO Yuenasi cTeneHb, Hoanucn Jara
3BaHHUE
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MperoiaBaTeinb Xanepckas A.B.

kadeapbl MEHEPKMEHTA

Ilo pasacity «ConmanbHass OTBETCTBEHHOCTDY

JloJzKHOCTH DdUO Y4eHasi cTeneHb, Hoanucy Jara
3BaHHE

AccucteHT Kadenpsl
(benp Me3zenuena 1.J1.

OBbX
JOINYCTUTD K SAIIIUTE:
3aB. kadeapoii ouo YyeHasi cTeneHsb, Moanucek Hara
3BaHHUe
KHNCM I.T.H.,
Cryxau O.B. npodeccop

Tomck — 2016 r.



[Inanupyemsble pe3yabTaThl 00yueHus 1o Hamnpasienuto 27.03.01

((CTaHI[apTI/ISaHI/Iﬂ U MCTPOJIOTHS»

Kog
pe3ynbTara

Pe3ynpraT 00y4eHus (BHITYCKHUK JOJDKEH OBITH TOTOB)

TpeboBanue droc
KPUTEPHEB

3aNMHTCPCCOBAHHBIX CTOPOH

BIIO,
A/

Ipogheccuonanvuvie Komnemenyuu

P1 IIpumensTh coBpeMeHHBIE 0a30Bble M crhenuanbHeie | TpedoBanus ®I'OC (OK-12, 13, 15,

€CTECTBEHHOHAYYHBIE, MaTeMaTHyeckue W HmkeHepusle | 16, 19; TIK- 17, 18, 19, 21, 22, 26).
3HAHUS JInIE: peILIeHUS KOMIUIEKCHBIX 3amgau | Kpurepuit 5 AWOP (m.1.1, 1.3),
METPOJIOTHUECKOT0 00ECIeUeHUs, KOHTPOJII KauyecTBa, | COIVIACOBAHHBIA C TpPeOOBAHUSIMHU
TEXHUYECKOI'0 PEryJIMPOBaHUSI U NMPOBEPKU COOTBETCTBUS | MEXAYHAPOIHBIX CTaHJApPTOB
C UCTOJb30BAaHUEM CYIIECTBYIOMMX U HOBBIX TexHomorui, | EURACE u FEANI
W Y4YUTHIBAaTH B CBOEU MAESITENHOCTHM HSKOHOMHUYECKUE,
9KOJIOTHYECKUE ACTICKTHI U BOIPOCHI SHEPTOCOCPSIKCHUS

P2 BrmmonHATe paboTEl 1O MeTpornormdeckoMy obecnedenmo u | Tpe6oanus ®I'OC (OK-5, I1K-3, 4, §,
TEXHUYECKOMY  KOHTPOIIO, onpenenst  HoMmeHknatypy | 12, 23, 24). Kpurepuit 5 AUOP (m.1.4,
U3MEpSAEMbIX U KOHTPOJIUPYEMBIX MapaMeTpoB, ycTaHaBiuBarh | 1.5, 1.6), COTJIACOBaHHBIN c
ONTUMAJILHBIE HOPMBI TOYHOCTH M JIOCTOBEPHOCTH KOHTpOJs, | TPEOOBaHUAMM MEX TyHAPOIHBIX
BBIOMpATh CPEACTBAa M3MEPEHUH M KOHTPOJS, MpEIBApUTENIbHO | CTaHIApTOB EURACE u FEANI
OLICHUB SKOHOMHUYECKYIO 3((PEKTHBHOCTh TEXIPOIIECCOB, KPOME
TOr0, yMeTh TNPUHAMATh OPTaHU3AIMOHHO-YIIPABICHYECKUE
pEIICHHUsI HA OCHOBE SKOHOMHYECKOI'0 aHaIn3a

P3 Bemmonuate  paborsl B obmact  craHmapruzanuu  u | Tpe6osanus @I'OC (OK-17, 19; IK- 1,
cepTH(HUKAIMK: 1O  CO3JAHHI0  TMPOEKTOB  cranjaaptos, | 6, 7, 8, 11, 14, 16, 17, 18, 21, 24).
METOJMYECKHMX M HOPMAaTHBHBIX MaTepuaioB M TexHuueckux | Kpurepuit 5 AHWOP (m.1.5, 1.6),
JOKYMEHTOB, 110 HOPMOKOHTPOJIO M 3KCIICPTHU3C TEXHHYECKOH | COIJIAaCOBaHHBIH ¢ TpeOOBaHUAMM
JOKYMEHTAllMM, Y4acTBOBaTh B MpOBeAeHHH cepTHUKanuu | MexayHaponubix crangapros EURACE
NPOAYKIWH, YCIYT, CUCTEM KauyecTBa M cucteM skonormdeckoro | u FEANI
yHpaBleHHs NPEINpUATHEM, Yy4acTBOBaTb B AaKKPEAWTALMU
OpraHoB MO CEPTU(UKALNH, U3MEPUTEIIBHBIX M HCIIBITATEIBHBIX
nabopaTopuii

P4 Beimosnasate  paboTel B obnmactu  KoHTpois u  ympasienus | Tpe6osanus ®I'OC (OK-3, 9, 15, TIK-2,
Ka4yecTBOM: y4acTBOBaTh B omepaTuBHOW pabore cucrem | S5, 11, 12, 13, 15, 21). Kpwurepuit 5
Ka4yecTBa, aHAJIM3UPOBATh OLCHKY ypoBHs Opaka u mpemmtaratb | AUOP (m. 1.5, 1.6), cormacoBaHHBIH €
MEPOIPUATHA 10 €ro MpPeayNpeXACHUI0 U  YCTPaHEHHWIO, | TpeOOBaHUAMU MEXYHapOHBIX
y4acTBOBATh B MPAKTHYECKOM OCBOCHHHU crcTeM MeHemkMenTa | crannaproB EURACE u FEANI
KayecTBa.

P5 Hcnonb3oBate 06a30Bble 3HaHUHM B

007aCTH  DKOHOMMKH,
MPOEKTHOI'0 MEHE/DKMEHTA U NPAKTHKU BeJEeHHUs OU3HEca, B TOM
YHCIe MEHEUKMEHTAa DPUCKOB W W3MEHEHHMH, Ui BeICHHs
KOMIUIEKCHOW HWH)KEHEPHOH JAeATENIbHOCTH; MPOBOAMUT aHAIU3
3arpaT Ha obecrieueHue TPeOyeMOro KadecrtBa U JEATEIbHOCTH
NOJIPA3/IeNIeHNsl,  MPOBOAUTH  IIPE/IBAPUTEIILHOE
SKOHOMUYECKOe 000CHOBAaHHE MPOEKTHBIX PEILIEHHA.

TEXHHKO-

Tpebosanus ®PI'OC (OK-8, 9, 18, K-
10, 25). Kpurepmii 5 AUIOP (n.2.1, 1.3,
1.5), cormacoBaHHBIH ¢ TpeOOBaHHAMHU
MexayHaponubix cranmapros EURACE
u FEANI

YHueepcaﬂbele KomnemeHyuu

P6 ToHuMaTh HEOOXOIUMOCTh U YMETHh CAMOCTOSTENBHO YUuThCs U | TpeboBanuss DIOC (OK-3, 4, 5).
MOBBINIATH ~ KBAMM(HKAIMIO B TeuyeHWe Bcero mnepuona | Kputepuit 5 AHOP (11.2.6),
podheCCHOHANTBHOI ASSTENLHOCTH COTJIaCOBaHHBIH ¢ TpeOOBaHHAMHU

MexayHaponHbix crangapros EURACE
u FEANI

P7 D¢dexTuBHO paboTaTh WHAWBHAYaJIbHO, B KadecTBe wieHa | TpeGosanust ®I'OC (OK-3, 18, ITK-26).
KOMaHJBl 110 MEXIUCIMIUIMHAPDHON TemaTwke, a Taxke | Kputepmit 5 ANOP (m.2.3),
PYKOBOIMTH KOMAaH/IOH, JTEMOHCTPUPOBATH OTBETCTBEHHOCTh 3a | COIJIACOBAHHBIH € TpeOOBaHUSIMU
pe3ynbTaTel paboThl MexayHaponHbix crangapros EURACE

u FEANI
Kon Pe3ynpraT 00y4eHus (BBITYCKHUK JOJDKEH OBITH TOTOB) TpeboBanue OIrocC BIIO,
pe3ynbpTara KPHUTEPHUEB W/

3aMHTCPCCOBAHHBIX CTOPOH




P8

Bnagers HMHOCTpaHHBIM S3BIKOM Ha YPOBHE, IIO3BOJSIOILEM
paboTaTh B HHTCpHAIIMOHAJBLHOH cpede, pa3pabaTeBaTh
JOKYMEHTAIMIO, MPEJICTaBIATh U 3alUIIaTh  Pe3yIbTaThl
HMH)KEHEPHOH JIESATENBHOCTH

TpeGoBaHus orocC (OK-17,19).
Kpurepuit 5 ANOP (.2.2),
COrJIACOBAHHBIH ¢ TpeOOBaHUSIMH

MexayHaporHbeix crangaproB EURACE
u FEANI

P9 OpHUEHTHPOBATHCS B BOIpOCcax 0e30MacHOCTH n | Tpeboanus ®I'OC (OK-1, 13, 14, TIK-
3paBOOXPAHCHHS, FOPUINYECKUX U HCTOPHYECKHX acrekrax, a | 26). Kpurepuit 5 AUOP (m.2.5),
TaKKe pasIMYHBIX BIMSHUSAX HMHKEHEPHBIX pEIICHWH Ha | COIIacoBaHHBIE ¢ TpeGOBaHMSIMU
COLUAJIBHYIO ¥ OKPYKAIOIIYIO CPEY MeXIyHapoaHbix cranmapro EURACE
u FEANI
P10 CrenoBath

KOJZIEKCY po¢eCCUOHATBEHOM 9THUKH,
OTBETCTBEHHOCTH YU HOpMaM HHXKEHEPHOH JESTEIbHOCTU

TpeboBanust ®IOC  (OK-6, 7).
Kpurepnit 5 ANOP (m.1.6, 2.4),
COIJIaCOBaHHBIHN C  TpeboBaHMAMHI
MexayHaporHbeix crangaproB EURACE
u FEANI




MunncrepcrBo o6pazoBanusi 4 Hayku Poccuiickoii ®@enepanuu
®denepalibHOE rOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIETO 00pa30BaHUs
«HAITMOHAJIbHBIA HCCJIEJOBATEJIbCKUM
TOMCKHU MOJIATEXHUYECKA YHUBEPCUTET»

Wucturyt - Kubepuernku

Hamnpanenue noarotoBku (crenuanbHOCTh) - CTaHAapTU3AIMS U METPOJIOTUS
Kadenpa - KoMIbl0TepHBIX H3MEPUTEITBHBIX CUCTEM H METPOJIOTHH

YTBEPXAIO:
3aB. xadeapoit
Crykau O.B.
(ITomnuce)  (Hata) (®.11.0.)

3AJIAHUE

HA BBINOJIHEHHE BINMYCKHOI KBaIU(pUKALNOHHOI padoThl

B dopwme:

bakanaBpckoit paboThl

CryneHnry:

(bakamaBpckoi pabOThI, IUIIOMHOTO MPOEKTa/paboThl, MArUCTEPCKON TUCCEPTALIHN)

I'pynna

(0700}

821

[Tucapenko Ane OneroBue

Tema paboThI:

Bhoigenenue curHaJjia us HIyMa Ha OCHOBE€ CHHXPOHHOI'0 I€TCKTUPOBAHUSA

YTBepxkaeHa IPUKA30M JTUPEKTOpa (11aTa, HOMep) Ne958/c ot 11.02.2016 .

Cpok ciauu CTy/IEHTOM BBITIOJTHEHHOM paboThI:

TEXHUYECKOE 3ATAHHUE:

Hcxonnble JaHHbIE K padoTe

(naumenosanue 06bEKMAa UCCIEO08AHUS UU
NPOEKMUPOBAHUSAL; NPOU3EOOUMENLHOCTIb UNU HASPY3KA,
pesrcum pabomsl (HenpepulsHbiil, NepuUoOUecKull,
YUKIUYeCKULl U m. 0.); 8UO CbIPbS UL MAMEPUAT UZOEUL;
mpebosanus K npOOYKny, u30eauro Uil npoyeccy, ocoovle
mpeboBanus K 0COOEHHOCMAM (DYHKYUOHUPOBAHUSL
(akenayamayuu) 06vekma unu u30enus 6 niaHe
6e30nacHOCIU IKCRILYAMAYUY, GIUSHUS HA OKPYIHCAIOULYIO
cpedy, sHep203ampamam; IKOHOMUUECKUll AHAU3 U m. 0.).

Peanuzanus kommiekca MCp II0 BBIACJICHHUIO

CUI'HaJIa U3 IIIyMa U OLCHKa UX HOFpCH.IHOCTCﬁ.

IHepeyenb moaIexKamMx
HCCJIeIOBAHUIO, TPOCKTHPOBAHUIO U
pa3padoTke BONPOCOB

(ananumuyeckuii 0630p No AUMeEPAMYPHLIM UCHIOYHUKAM C
Yenvlo GblACHEHUs OOCIUICCHUTI MUPOBOLL HAYKU MEXHUKU 8
paccmampugaemotl 0o1acmu; NOCMAaHO8Ka 3a0ayu
uccnedosanus, NPOeKMupoSanus, KOHCMpYyuposanus,
cooepaicanue npoyeoypsl UCCIeO08aAHUSA, NPOEKMUPOBANUSL,

AHanu3 NpUHLKINA CUHXPOHHOTO JIE€TEKTUPOBAHMUSI.
AnanmuTHueckuii 0030p CpenCcTB H3MEpPEeHUH Ha
OCHOBE CUHXPOHHOTO JIETEKTUPOBAHHUS.

OneHka  COCTaBIAIOUIMX  MOTPEHIHOCTH  NpHU

OTKJIOHCHHUHN YaCTOT ACTCKTUPYCMOTO U OIIOPHOTO




KOHCMPYUPOBAHUSL, 0OCYICOeHUEe Pe3yIbNano8 6blNOJHEHHOU
pabomvl; HAUMEHOBAHUE OONOJIHUMENbHBIX PA30e08,
noonedxcawux paspabomie, 3aKuoYeHue no pabome).

CHUI'HAJIOB.

CUruajia, BJIMAHUC HCKOICPCHTHOCTU OIIOPHOIO0

CUrHajia, BJIMAHHUC HC OPTOIrOHAJIbBHOCTU OIIOPHBIX

Ilepeyennb rpaguyeckoro MarepuaJia

(¢ mounvIM yKazanuem 0653amenbHbIX yepmedicell)

(c yrazanuem pazoenos)

KOHcy.TIBTaHTbI 110 pa3aejamM BbIHyCKHOﬁ KBaJIH(l)HKaHHOHHOﬁ paﬁoTbI

Pazpen Koncyabranr
CoumanbHast MesenneBa Upuna JleonuoBHa
OTBETCTBCHHOCTh

pecypcodhPEeKTUBHOCTD
pecypcocOepexeHne

®OUHAHCOBBIA  MEHEIKMEHT,

u

Xamepckast Anena BacunbeBHa

A3BIKAX:

Ha3Banusi pa3jieoB, KOTOpble JA0JLKHBI ObITH HANKMCAHBI HA PYCCKOM M MHOCTPAHHOM

JlaTta BbI/IauM 321aHHUS HA BbINIOJHEHUE BbIITYCKHOI
KBAJTU(PUKANMOHHOMH PadoThI 10 JIMHEHHOMY IpapuKy

3agaHue BbIIaJ PYKOBOAUTENb:

Jlo1’KHOCTH ouo Yuenas cTeneHb, Ioanucey Jara
3BaHHUe
JloueHt bapanos Ilasen Kanmunar
®enopoBud TEXHHUY. HAYK
3agaHne NPUHSAJ K HCIIOJTHEHUIO CTY/ICHT:
I'pynna DPUO Moanucey Jara
821 [Incapenko Sna OneroBHa




3AJAHUE JUISI PA3JIEJIA
«COLMUAJILHASI OTBETCTBEHHOCTb»

Crynenry:
I'pynna DPUO
8121 [Tucapenko fIne OnerosHe
HucTuryr HNK Kadenpa KHUCM
Yposenn o00pa3oBanust 6aKaJIaBpI/IaT Hanpasienne/cnenuajbHOCTh CTaHnameaum[ "
METPOJIOTUS

Hcxoanble JaHHbIE K pasaeiny «COIII/Ia.]'lI)Haﬂ OTBETCTBEHHOCTDb)» .

1. Xapaxmepucmuxa ob6vekma ucciedosanus (sewecmeo,
Mmamepuan, npubop, areopumm, Memoouxda, pabodas 30Ha) u
obnacmu e20 NPUMeHeHUs

B paszoene « Coyuanvnas omeemcmeennocno»

paccmampueaiomecsi  60NPOCyHI,  CEA3AHHbIE C
opeanuzayuell pabouezo mecma uHdzICeHepd O
Kayecmey 6 COOMEEmMCmBUU ¢ HOPMAMU
NPOU3BOOCMEEHHOU — CAHUMAPUY, — MEeXHUKU
6e30nacHocmu U 0OXpaHsvl OKpYICalouweil cpeobl.

IlepeyeHs BONMPOCOB, MONJIEKALINX HCCIETOBAHUIO, IPOEKTHPOBAHUIO U pa3padoTke:

1. Ilpouszsoocmeennasn 6ezonacnocmo

1.1. Ananu3s evis181eHHbIX 8PEOHBIX PAKMOPOS NPU
paspabomxe u IKCHAYAMAYUU RPOEKMUPYemMo20 peueHus
1.2. Ananu3z 8vla61eHHbIX ONACHBIX PAKMOPO8 Npu

pa3pa6oml<e u skcniyamayuu npoeKkmupyemoco peuterusl.

IIposooumcs ananus 6vis6IEHHbIX BPEOHBIX
Ghaxmopos npoekmupyemou npou3eo0CmMeeHHOl
cpeovl 6 credyloujeli NOCIe008aAMeIbHOCIIL.

— OmKJIOHEeHUe nokazamerel

MUKpOKIumama,

—  NO8bIUEHHbII YPOBEeHb WYMA HA padoyem

mecme,

—  NOGbIUEHHDIU YPOGEHb

IJIEKMPOMACHUMHBbIX u3ﬂyqemui;

—  HedocmamouHas 0C6eU4eHHOCNb pa6oqed

30Hbl.

Ananus 6viA61eHHbIX ONACHBIX QAKMOPOs
NPOeKmupyemotl npou38e0enHHoll cpedbl 8
credyrowel nocie008amenbHOCIU:

- 9ﬂ€1<mp06e30nacnocmb
- noofcap033pblsoﬁe3onacyocmb

2. Dkonozuueckan 6ezonacnocmo

OxpaHa OKpyaHcaroueti cpeobi:
aHanu3z 8o3oelicmeus 00beKma Ha
auopocgepy (copocwi);

— aHanus 8o3oelicmeus 00beKma Ha
aumocghepy (omxoovt)

3. Bezonacuocms 6 qpesebmaﬁnblx cumyayuix

3awuma 6 upesgbluatinbIX CUMyayusx:

— evibop Haubonee munuynou 4C;

—  paspabomxa npesenmueHbIX Mep no
npeodynpexcoenuro 4C

4. Ilpasosvie u opzanuszayuontbvle 60NPOCHL 0DecneueHus
bOe3onacnocmu

IIpasosvle u opeanuzayuonnbie 60ONPOChL
obecneuenus 6e30nNaACHOCMU.

—  KOMNOHOBKAa pa6oueﬁ 30HbL.

\ JlaTa BbIIa4M 3a]aHus VI Pa3/ena no JHHeHHOMY rpaguky \




3anafme BbIJAJ1 KOHCYJIBTAHT:

Jo1KHOCTH DPUO Yuenasi cTenens, Moanucey Jara
3BaHHe
AccucreHr Mesennesa Hpuna
JleonnnoBHa
3az1a}me NMPUHAJ K HCIIOJIHCHUIO CTYJACHT:
I'pynna [025(0) IMoanucek Jara
8121 [Tucapenko Sna OneroBna




3AJAHUE JUISI PA3JIEJIA
«@UHAHCOBBIN MEHEUKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHHUE»
Crynenry:
I'pynna DPUO
8121 [Tucapenxo fAne Onerosue
HNucturyr HNK Kadenpa KHUCM
Yposens o0pa3oBaHus bakanaBpuar Hanpasienne/cnenuaibHOCTb Merponorus u
CTaHAapTU3aLHMA

Hcxoanbie JaHHble K pasaeay «DUHAHCOBBIH
pecypcochepeskeHne»:

MEHEIKMEHT, pecypco3dPpeKTHBHOCTH H

1. Cmoumocmo pecypcog nayunozo ucciedosarnus (HHU):
MAMepuanbHO-MeXHUYECKUX, IHEPLETNUUECKILY,
PUHAHCOBBIX, UHDOPMAYUOHHBIX U YETIOBCUECKUX

Paboma ¢ ungopmayueii, npeocmaenennoii 6
POCCUTICKUX U UHOCMPAHHbIX — HAYYHBIX
NYOIUKAYUAX,  AHATUMUYECKUX — MAMepuanax,

2. Hopmbvl u Hopmamuesl pacxo008anus pecypcos

CMamucmu4eckux OloLlemenax u uadaHuﬁx,

3. chozlwyeMaﬂ cucmema Ha]ZOZOO6]Z03iC€HM}Z, cmaeKku

HAl0208, OI’I’l‘lLlCJleHuLZ 0uc1<0Hmup06aHuﬁ u erdumoeaHuﬂ

HOpMAamueHo-npaeoesblx OOKymeHmax;
aHKkemupoearnue, onpoc, Habmooenue

IlepeyeHb BONPOCOB, MOJJIEKALNMX HCCIETOBAHUIO, POEKTHPOBAHUIO U Pa3padoTKe:

anemepnamug nposedenuss HU ¢ nozuyuu
pecypcoapexmusnocmu u pecypcocoepesicenusi

1. Ouel-ma KOMMepUueCcKoco nomeHyuaia, nepCcnekmusHocmu u

IIposedenue npeonpoexmnozo anaruza HU:
OYyeHKa — NOMEHYUAIbHbIX — nompebumeretl,
SWOT-ananus,  onpeodenenue  603MONCHLIX
anemepHamug npogedenusi HY.

2. [nanuposanue u popmuposanue O100dcema HayUHbIX
uccnedosanuil

Onpedenenue cmpykmypol u mpyooemMKocmu
pabom 6 pamKax — HAyYHO-MEXHUYECKO20
uccnedosanus (HTH), paspabomka epagura
nposedenuss HTHU, nnanuposanue 6100cema
HTU.

3. Onpeoenenue pecypchoti (pecypcocbepezaioweti),

aghpexmusrnocmu ucciedosanus

unancosotl, 6100dcemHol, COYUATLHOU U IKOHOMUUECKOU

Pacuem UHMESPaTbHO20 noxasames
@unancosoll s¢hpexmusnocmu, UHMESPATLHOZO
noxasames pecypcoddpgexmusHocmu 0na 6cex
61006 ucnoanenus HTH.

Hepeqeﬂb Fpaq)l/l'-leCKOFO MAaTEPHUAJIA (c mounvim yxasanuem obs3amenvHblx yepmedice):

Mampuya SWOT
Anvmepnamuguvl nposedernus HA
I'pagux nposedenus u 6r10docem HHU

aorLdOE

OHEHKLZ KOHKypeHWIOC}’lOCO6H00mM MQXHMUBCKMXPEWEHMIZ

Oyenka pecypcHoli, puHancosotl u s9KoHomuueckotl 3¢hgpexmuenocmu HU

‘ JlaTta BbI1auM 3a1aHu4 JJIs1 pa3jieia 1o JuHeliHoMy rpaduky ‘

3az[aﬂne BbIJIAJ KOHCYJbLTAHT:

JloJIZKHOCTH D®UO Y4yeHasi cTeneHb, Hoanucy Jara
3BaHHUE
Crapumnit Xanepckas AneHa
IIPENoJaBaTellb BacunbeBHa
3agaHue NPUHAJ K HCIIOJIHEHHMIO CTY/ICHT:
I'pynna DPUO Moanucey Jara
8121 IIncapenko fAna OnerosHa




Pedepar

Boinycknas kBanudukanumonHas pabora /5c., 10 puc., 23 tabn., 18
HUCTOYHUKOB, 1 MPUITOKEHUS.

KitoueBble ci0Ba: CHHXPOHHOE JCTCKTUPOBAHHE, NETEKTOP, CHHXPOHHBIN
YCHJIUTEIh, METOJI, CUTHAI, IITYM.

OOBEKTOM WCCIICIOBAHUS SIBIIICTCS METOJI CHHXPOHHOTO JCTCKTUPOBAHUS,
€ro MPUMEHEHHUE M OIICHKA MOTPEITHOCTEH MPH Pa3HbBIX IMapaMeTpax.

Ilens paboOTBl — aHaIU3 COCTABJISAIONIUX IOTPEHTHOCTH TPHU BBIICICHUH
CUTHAJIa METOJIOM CHHXPOHHOTO JICTCKTUPOBAHMUS.

B mpormecce ucciieioBaHus MPOBOIWICS aHAIM3 TPUHIIAIIA CHHXPOHHOTO
JICTCKTUPOBAHUS, AaHAJUTHYCCKUH 0030p CpEJACTB HW3MEPCHHMA HAa  OCHOBE
CUHXPOHHOTO JETCKTUpPOBaHUA. Takke TPOBOAMIACH OICHKA COCTaBIISIOIINX
MOTPEIIHOCTH TPU OTKIOHECHUW 4YacTOT JCTCKTUPYEeMOI'0 M OIOPHOIO CHUTHAa,
BJIMSHUE HEKOTEPEHTHOCTH OIIOPHOTO CHUTHAJA, BIMSHHE HE OPTOTOHAIBHOCTH
OIOPHBIX CUTHAJIOB.

B pesynbTate wWcciaeaoBaHUS OBUIM TIOJYYEHBI OLCHKH COCTAaBIISFOIIMX
HOTPEIIHOCTH TIPH OTKJIOHCHHUH YacTOT JCTCKTUPYEMOI'O W OIOPHOrO CHWrHaja, a
Tak)Ke ObUIO BBISBIICHO BIIMSHHEC HEKOT'CPEHTHOCTH ONMOPHOI'O CHTHAja, BIUSHHUE HE
OpPTOTrOHAIBHOCTH OTIOPHBIX CUTHAJIOB

DxoHoMHuYecKas 3()PEeKTUBHOCTH/3HAYMMOCTh PaOOTHI: peanu3amnus JTaHHOTO
HAayYHO-TEXHUYECKOTO  IPOCKTA, MO3BOJIICT  YBENMYHTh  3P(HEKTHUBHOCTH
MPOM3BOJICTBA, C pecypcocOeperameii CTOPOHBI IyTeM BHEIPEHHUS HOBBIX
CUHXPOHHBIX YCHIIMTEJICH ¢ MEHBIICH MOTPEIIHOCTHIO, 3TO IMO3BOJHUT IPOM3BOJINUTH

n3MepeHus 00see TOYHO.
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BBenenue

B nacrosiee BpeMsi CUHXPOHHOE IETEKTUPOBAHUE MPUBJICKACT BHUMAaHUE
MHOTHUX CHEHHAIMCTOB. OJTO OJHA W3 MEP IMOBBIILICHUS IOMEXOYCTONYMBOCTH,
MOATOMY BBI3bIBACT HMHTEPEC U Y PAAHOIIOOUTENICH, TaK Kak JIETEeKTUPOBAHUE
MO3BOJISICT YIYUYIIUTh KAUY€CTBO paguonpueMa: CHU3UTh KOADPUIIMEHT HEIIMHEHHBIX
VCKaXXCHHI, YMEHBIIUTh HUCKAXKECHUA MNpPU PAJUONPUEME B YCIOBUSIX 3aMUPaHUS
paauoOBENIATENbHBIX CHUTHAJIOB. METOJI CHUHXPOHHOTO JETEKTUPOBAHUS ULIMPOKO
UCIIONIb3YETCA JIJI1 BBIJCJICHUS M JETEKTUPOBAHUS CUTHAJIa MEPEMEHHOTO TOKa Ha
¢oHe OONBIIUX IMIYMOB, a TaKXKe B TeX CiIydasx, Korjaa (a3oBble KOMIIOHECHTHI

CUTHAJIa HECYT MOJIE3HYI0 HH(OPMAITHIO.
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1 CuHXpoHHOE JeTeKTUPOBAaHHE

1.1 Heo0X0AMMOCTH CHHXPOHHOT'0 1€TEKTUPOBAHUS

AKTyalIbHOCTh JJAHHOW PaOOTHI 3aKII0YAeTCs] B TOM, UYTO IPHU peau3aluu
METO/la CPaBHEHUSI C MEPOW MOJIC3HBIM CUTHAI MOXET OBbITh YaCTO CKPBIT IIyMamMu
pPa3IUYHON TIPUPOJBI, TOATOMY HEOOXOJUMO pealn30BaTh KOMILIEKC Mep II0
BBIJICJICHUIO CUTHAJIA U3 IIIyMa U OLEHUTh UX MOTPEIIHOCTb.

CMBICT CUHXPOHHOTO JETEKTUPOBAHMUS 3aKIIOYAETCS B JETCKTUPOBAHUU
BXOJIHOTO CHUTHaJla CUHXpOHHO ¢ (a3oii u wyactoToil. B cBow ouepenpb,
JNETeKTUPOBAHUE — OTO TPOLECC BBIACICHUS MOJYJIUPYIOLIETO CUTHAJIA W3
MOJYJMPOBAHHOTO KOJeOaHWs WiIM curHaiga. Takum o00pa3oM, CHHXPOHHOE
JNETEKTHPOBAHUE OCHOBAHO HA IMEPEMHOKEHUU OMOPHOTO U BXOAHOTO CHTHAJIOB C
noclieayromnei puiabTpauen s BeIJEICHUS CUrHaia nmoctostHHoro Toka [1]. Kpome
TOTO, CHHXPOHHOE JETEKTUPOBAHUE HCIIOJB3YETCS B TOM Cilydyae, KOrja MOJIE3HbIH
CUTHaJI, Hecylui uHGOpPMAIMI0 00 U3ydaeMoM (U3HYECKOM TpOoliecce, CPAaBHUM C
mymoM. [lociaegnuii MOkeT OBITH JMOO CIyYailHOM, HAampUMEp TEIUIOBOW IITyM,
TeHEPUPYEMBIN JETEKTOPAMH U YCWIUTENSIMU, JTHOO TEPUOIUYECKUM, HAIpUMEp
IyM, CO3/1aBa€MbIil NTAPa3UTHBIMU UHIYKTUBHOCTSAMU 3JIEKTPUYECKOUN LEIIH.

OCHOBHBIM MPEUMYILIECTBOM CUHXPOHHOI'O JIETEKTUPOBAHMS  SIBIIAECTCS
MOBBIIIICHHAS W30UPATENbHOCTh HM3MEPEHUsl CIa0BbIX CUTHAJIOB Ha (OHE IIyma
(ycTpaHsieTcsi B3aMMOJICMCTBHE CHUTHAJIa C TIOMEXOHW B HEJIMHEMHOM YCTPOMCTBE,

KaKOBBIM ABJISACTCA aMHJ'II/ITYI[HEJﬁ I[CTGKTOp).

1.2 IlIpyHUMI CHHXPOHHOIO 1eTEKTHPOBAHUS

[IprHIMIT CHHXPOHHOTO AETEKTUPOBAHUS OCHOBAH HA ONEPALlMM YMHOMXKCHHS

CUTI'HAJIOB, II0O3TOMY HCTPYAHO IIOKa3aTb, 4YTO IIpU IICPCMHOKCHHHN IBYX
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FapMOHUYECKUX CUTHAJIOB IIOJYYaeTCs CUTHAJI C KOMIIOHEHTaMH Ha Pa3sHOCTHOU U
CyMMapHOM 4yactorax. EciIM 4YacTOThl COBNANAKOT, TO PA3HOCTHBIA CUTHAII
[IOJy4aeTCsd B CHUTHAJI [OCTOSHHOIO TOKA, IIPONOPLUUOHAIBHBIN AaMILUIATYIE
JNETEKTUPYEMOI'O0 CUTHaJa W KOCUHYCY paszHoctu ¢a3. [nsg BwiaeneHus >Tou
KOMIIOHEHThl OT KOMIIOHEHThl Ha JBOWHOM (CyMMAapHOH) YacTOTe NPUMEHSIOT
(GUABTp HUAKHUX YAaCTOT. [ METO/a CHHXPOHHOrO JETEKTUPOBAHMS MPUMEHSETCS

CUHXPOHHBIN IE€TEKTOP, KOTOPHIN N300pa’keH Ha pUCYyHKel .

r(t) omopHbIi cUrHa

Y

X
VMHOXUTEb (t) dunbTp y(t)
»| HU3KMX |—
YacTOT
s(t) curman T

Pucynoxk 1 — CxeMa CHHXpOHHOTO JAETEKTOpa

IlycTp Ha BXOABI YMHOXKHUTENS MOJAIOTCS J1BA TAPMOHUYECKUX CUTHAJIA: TaK
HA3bIBAEMbIM OMOPHBIA CUTHAI C TIIOCTOSHHBIMM YacTOTOM W aMIUIUTYJIOU
r(t)=R-sin(w;-t)u curHans(t)=S-sin(w+¢). Torga BEIXOJHON CHIHAl YMHOKMTENS

OyneT UMeTh BUJL:

_ RS (cos((@— g )t+¢)—cos((w— ey )t +9))

x(t)=r(t)-s(t) 5 , (1.1)

rae R —wacrtora onopHoro curnana, ['m;

S — ammutyna cursana, B.

B pe3ynbTaTe yMHOMXEHUSI MOSIBISIOTCS TAPMOHUYECKHE COCTABIISIIOLIME HA
CYMMAapHOU (®w+ w,) U pa3HOCTHOM (w— @,)4YacToTax.

B cHHXpOHHOM HETEKTOpE B OCHOBHOM HCHOJIB3YETCS COCTABJISAIOLIAs HA
pa3HocTHOU yacToTe. Ee Bbiaenser QuibTp HU3KUX YaCTOT, BKIIOUCHHBIA Ha BBIXOJIE
yMHOXUTENSA. DUIbTP MPOMYCKAET CUTHAIBI C YACTOTAMHU HMXKE YacTOThI Cpe3a
bunpTpa ®c W MOJaBIgEeT OoJiee BBICOKOUACTOTHBIE cHUTHalbl. YacTtora cpesa

YCTaHABIMBACTCSI HAMHOTO MEHBIIEH, YeM ONOpHas dYacrora g. lloaTomy
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HEHYJIEBOM OTKJIMK Ha BBIXOJE GUILTpa JaayT JUIIb T€ CUTHAJbI, YACTOThI KOTOPBIX
OJIM3KK K OMOPHOM yacTtoTe (OTIMYAOTCS OT OMOPHOW YacTOThI HAa BEIIMYMHY, HE
MPEBBINIAIONIYI0 YaCTOTy cpe3a (UIbTpa HU3KUX YacTOT). TO €CTh, CHHXPOHHBIN
JETEKTOp JACHUCTBYET KaK IMOJOCOBOM (PUIBTP, HACTPOCHHBIM HA YACTOTY OMOPHOTO
CUTHaJIa U UMEIOLIUNA TOJIOCY MPOMYCKaHUS, PABHYIO YacTOTE cpe3a PUiIbTpa HU3KUX
4acToT [2].

CBolicTBAMHM ¥ OCHOBHBIMHU JIOCTOMHCTBAMU CHUHXPOHHOI'O JETEKTOpa
SIBJITFOTCSL :

— YYBCTBUTEJBHOCTH K (Da3e U aMIUIUTYEC U3MEPSIEMOTO CUTHANIA;

— BBICOKAs YaCTOTHAsI M30UPaTEIbLHOCTb.

[TpuHumn paboThl CHHXPOHHOTO JIETEKTOPa, KOTOPBIM IMOKa3aH Ha PUCYHKE 2,
COCTOMT B pErucTpanuy ciaaboro CUrHaja OT HCCIENyeMOM cucTemMbl Ha (oHe
uckaxxeHui. Ha cucremy mnomaercss NEpEMEHHOE BO3JCHCTBHE OT TEHEpaTopa.
Cnalblii 3a1TyMJIEHHBIN OTKJIMK CUCTEMbI YCHUJIMBAETCS U MOCTYNAeT HA CUHXPOHHBIN
netexkTop. ONMOPHBIM CUTHAJIOM CJIY>KUT BbIXOJ reHepatopa. [lpu HeoOxomumoctu
KOMIIEHCaluu (Ha3oBOT0O CABUTA, BO3HUKAIOIIETO B MCCIEAyeMOW CHUCTEME, B IIETh
CUTHAJIa WM B LIETIb OTMIOPHOTO CHUTHAJa BKIIIOYAIOT (ha3oBpaiiareib — yCTPOMCTBO,
MO3BOJIAIONIEE peryaupoBaTh a3y CcurHaina. BeigeneHue curHamza w3 IIyma
NPOUCXOJUT 32 CYET BBICOKOW YaCTOTHOM H30MPATEIBHOCTH CHUHXPOHHOTO
neTexkTopa. MoXXeT perucTpupoBaThCA KaK aMIUIUTY/Aa OTKIWKA, TaK U CABUT (asbl,

BO3HUKAIOIIUI B UCCIETYEMOU CUCTEME.

OTKJIMK + IIIYM

I'eneparop ™| Hccnenyemas *
CHCTEMA CHHXPOHHBIH
JIETEKTOP AMILIATYA
™ dasospamarens ! E)?iﬁd)xa

Pucynok 2 — Cxema peructpanuu ci1adboro curHajia

KpOMe TOrO, CHHXpOHHBIﬁ ACTCKTOP  MOXCT  HCIIOJIB30BATBCA  JIA

JNETEKTUPOBAHUSL C PA3JIMYHBIMU BHJIAMU MOIYJSIUUU — aMIUIUTYIHOU, (ha30BOM,
15



YaCTOTHOM. /[[JI1 3TOrO ONOpHBIM CHUTHAJ HACTPAaMBACTCA HA YacTOTY HECyLIeHu
MOJyJIMPOBAHHOTO CHUTHajla, a I[ojoca MpPONmyCcKaHus (uiabTpa HU3KUX YaCTOT
JeNaeTcs IIUMpe MOJOChl OOKOBBIX COCTAaBISIOIIMX CHUrHajza. B pesynbrarte
YMHOKEHUSI CIEKTP CHUTHAJla CMEIIaeTCs B HU3KOYACTOTHYIO 00JIacTh, MpUYEM
HECyIlas MEPEHOCUTCSA Ha HYJEBYKO 4acTOTy. PUIBTP HU3KHUX YACTOT ITPOITYCKAET
OOKOBBIE COCTABIIAIONIUE (MOIYIUPYIOIINN CUTHAN) U MOJABIISIET MOMEXU U IITyMBI,
JeXane BHE TMOJOChl YacTOT MOZAYJHpYHOWEro curHaina. ONOpHBIA CUTHANI
CUHXPOHHOTI'0 JIETEKTOPa HE 00s13aTE€NIbHO JOJKEH ObITh TAPMOHUYECKUM.

BaxxHo TOJIBKO TO, YTOOBI €ro 4acToTa COBMaJiaja ¢ YaCTOTON M3MEpsieMOTro
curiana. Torga BeIMYMHA MOCTOSIHHOW COCTaBIISIIOIIEH, BO3HUKAKOIIEH HAa BBIXOJIE
YMHOXUTEISI, OyJeT MpOMOPIMOHAIbHA aMIUIUTYE U3MEPSIEMOro CUTHajia (B CHITY
JUHEWHOCTHU OIEpalMi YMHOXXCHHUS MO OTHOIICHUIO K CHUTHAJy). 3aBUCUMOCTH K€
MOCTOSIHHOM COCTaBIISIIONIEH OT pa3HOCTH (a3 U3MEPSIEMOro U OMOPHOrO0 CUTHAJIOB

oTpeeNsieTcs] KOHKPETHOM (OpMOM 3THX CUTHAJIOB.

1.3 MaTtemaTnyecknii 0030p CHHXPOHHOTI'0 1€ TEKTUPOBAHUA

1.3.1 Moayasiuusi. CHHXpOHHAS 1eMOXYJISIIUS.

Mopynauusi — MpoLEecC HW3MEHEHHsS] OJHOTO WJIM HECKOJBKHX MapaMeTpOB
BBICOKOYACTOTHOTO  HECYIEro  Koie0aHus IO  3aKOHY  HHU3KOYaCTOTHOTO
uHpopMaImoHHoro currana (coodbmenus). Ilyctes S(f) — curHam, 3aHUMAarOIIANA
CHEKTPaJIbHbI UHTEPBAJ +AB BOKpPYT HYJIEBOU 4acTOThI: OOBIYHO AB Mano, a curHan
SABJSCTCS HU3KOYACTOTHBIM. llocnegHuii compoBOXKIAeTCs € MIyMOM, KOTOPBIU
3aHMMaeT OOJIBIIYI0 YaCTOTHYIO IMOJIOCY, TO €CTh, CIIeKTp curHaia S(t) HaxomuTcs
BHYTpH crekTpa myma b(t), mosromy Beimenuth S(t) mpoctoit QuiIbTpanmei
HEBO3MOXKHO.

[Tyctb x(t) =s(t)+b(t) — cymmaphsiii curaan. [Ipomoaymupyem curaamom X(t)
CHHYCOMIANbHBIM CUTHaN ¢ Hecyllel yactotoil vy. Ilocae momynsuuu curHan s(t)

OyZIeT 3aHUMaTh MOJIOCY YaCTOTV, —AB, v, +ABu mpumeT Gopmy s(t)cos2zv,t, rae vy

16



npespimaer  AB.  Takum o00pazoM, ¢yHKIMIO — S(t)C0OS27V,t MOXKHO — CUMTATh

CUHYCOUJIOM, TaK KaK B MEPBOM MPUOJIMKEHUN TPUHUMAETCS 32 KOHCTAaHTY. [ Toro

4TOOBI BOCCTAHOBUTH CHUTHAN S(t) HEOOXOMMMO JEMOJYJIHPOBATH KOPPEIALUOHHYIO
GyHKIMIO X (t)C0S 272Vt , TO €CTh, YMHOKHUTH S(t)COS 27Vt HA CUTHAJI TOH K€ YaCTOTHI

Vo U BBIYUCIUTL CPCAHCC 3HAUCHUEC 3TOI'0 IIPOU3BCACHU A

T T
TIim% X (t)cos 27zv,t cos(2zv, — @) dt =!im_|_l s(t)cos 27zv,t cos(27v, — ) dt +
0
17 17
+!im? b(t)cos 27zv,t cos(2zv, —¢)dt =!im§ s(t)[cos g+ cos(4nvt —)dt +
0
1 T
+TlimE b(t)[cosp+cos(4zv,t—g)dt (1.2)
0

o 1
[lepBbiiif MHTETpan paBeH Es(t)cow, TO €CTh MOJIYYMJIM CPEHEEe 3HAYCHHE

1.3.2 CunxponHoe aerekTupoBanue. OCHOBBI MeTO1a

OTOT METOJ MPEACTaBISET COOOM TEXHUYECKOE YIPOIIEHHWE CUHXPOHHOM

IeMOAYyJSIuuU. BMmecTo yMHOMXEHUS x(t)c0527rv0t Ha cos2zv,t MEepBYIO BEIIMYHHY
YMHOKAIOT Ha CHUTHAJN TPSIMOYTOJIHHOM (POPMBI C YACTOTOH, KPATHOU V,, KOTOpas
npeacrasisiercss B Buue Vit. Bmecto ymHOXEHHsT Ha cos2zv,t yMHOXAKOT Ha

byHKIMIO, KOTOpas MPUHUMAET 3HAa4eHUs -1 win +1, U 1e7I0 CBOAUTCS K CIIOKCHHUIO
uin  BbrYUTaHWi0. CHUHXPOHHBIA JETEKTOP TMOM00CH «IBOMHOMY WHBEHTOPYY,
YIPaBISIEMOMY 33JJaI0LIMM I'€HEPATOPOM C YaCTOTOM V.

CUHXpPOHHBIN JIEMOJYJISITOP, COOTBETCTBYIOLIMA OCHOBHOM 4YacTtoTe V, W
byHKIIMU vVt OyIEeT BBIACIATH B TOJOCE V,+AB KOMIIOHEHTY, OTHOCSIIYIOCS K V.

HOCKOHBKY HHTCIPUPOBAHHNC HHKOI'Ja HC IIPOU3BOAUTCA IIO 6eCKOHe‘-IHOMy
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HHTCPBAly, AEMOAYJIATOP BBIACIUT HE TOJIIBKO YaCTOTY Vg, HO U 4aCTOThI, JCKAIIHUEC B

v .
oJIoCe J_rAE , 3ABUCSIICH OT JUTMHBI HHTEPBaJIa HHTerprpoBanus 1.[3]

JleMoaynaTop, COOTBETCTBYIOIIMN TapMOHUKE 3V, MOTr OBl BBIICIATH

v
qaCTOTbI3v0iA§, HO Tak Kak v, mpeBbimaeT A B, To s(t) He COAEPKUT YaCTOTHI

\'
3VO iAE , 1 BCC IPOUCXOJHNT, KaK OOBIYHO B ACTCKTOPC. OI[HaKO Oonee 6HaF0paSYMHO

OPUMEHATh (QUIBTP, HACTPOEHHBIM Ha TOJIOCY 4YacTOT, OJU3KYyI0 K V. Bo Bpems

MOJIYJISIIIAM TIPOUCXOAUT yMHOKeHue myma b(t), Ha QyHKIMIO cos2zv,t , IPUBOIUT K
npeoOpa3zoBaHUIO0 YACTOTHOTO criekTpa myma. Ecnu nrym 3anuman nonocy B, To ms
HOBOT'O CrieKTpa rryma b (t)
B =v,+B. (1.3
Ecniu B poctatoyHo BENMKO JUIsl TOTO, 4TOOBI V,+B mpeBblmano 3v,

IEMONYNISATOp  Ha 3v, Oydger  BO3JEHCTBOBaATH  Ha  IIyM, XOTS

1 %1
lim— §b(t)COSG7Z'VO+dt=0. JInss KOHEYHOro HMHTEpBaJla HWHTETPUPOBAHUSA ITOT

Towo 2T

MHTETpal MOXET M HE OBbITh PaBHBIM HYNIO (OMIMOKA OIIEHKH), YTO MPUBOIUT K
NOSIBJICHUIO OmUOKKU. JIIsi yMEHbIIEHUS STOM OIMOKKM Tepel CHUHXPOHHBIM
JETEKTOPOM  paCIlOIaraloT  MPOMEXKYTOUHBIH  (QWIBTp WIM  U30UpaATEIbHBIN
YCWJIMTENb, TaKOW, YTOOBI SHEPrHsi OTPUIHTPOBAHHOTO IIyMa, MPUXOIAIIas Ha
4acToTy 3V, U BhIIIIE, OblJIa TPEeHEOPEKUMO Malia.

OTuU pe3yNbTaThl JIETKO nojyvatorca npu T — oo, Eciu xe unrepsan 7 uMmeet
KOHEYHYIO JIUTETbHOCTh, TO HYKHO BBIYMCIUTH OTHOIICHHE CUTHAI/IIYM TIOCIHE
CUHXPOHHOI'O IETEKTUPOBAHMUS.

Ycunenue (unu uwyecmeumenvnocms), 6HOCUMOE CUHXPOHHBIM OEMeKMOpPOM 8

3asucumocmu omt OMHOULEHUA CI/IZHCUZ/LM)/M.

HYCTB - aMIlIMTyJa HM3y4acMOI'0 CuUIrHalla M 0'2— MOIDHOCTb I1IyMa,

MMEIOIIETo MOCTOSTHHYIO CIEKTPaIbHYIO MIIOTHOCTh B MHTEpBasie —B, +B.

2

(24
OTHOWIEHNe CUrHan/myMm 10 00pabOTKM CUTHANA PaBHO R, =— .
O
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IIycte  AF - 5kBHBajeHTHass MOJoca  MPOMYCKaHUS  HM30MPATEIbHOIO
YCWINTENS, TOrJa OTHOILIEHUE CUTHAJ/IIIYM Ha €r0 BBIXOJIE, MJIM YTO TO KE caMoe, Ha

BXOJI€ CUHXPOHHOTI'O JIETEKTOPA, PAaBHO

R = “_z(ﬁj . (1.4)

o B
Jlanee OSICHUM OTIpe/ieNieHUe CUTHAIa, 3aHUMaroIero moyuocy AF.
ITycTe T - WHTEpBAJl UHTEIPUPOBAHUS, TOTJA, OTHOLICHUE CHrHaHthMiHa

BBIXOJC CUHXPOHHOI'O ACTCKTOPA paBHO

2
R = 2AFTR; = 2AFT —% __ —2BTR; . (1.5)

(AF/B)o

Bunano, uto ycuienue R /R sBnsercss pyHKIMEH 4aCTOTHOM IMOJIOCHI IITyMa
HAJIOKEHHOTO HAa CHUTHAJI O W MHTEpBajla WHTCTPUpOBaHMS T, HO HE IOJIOCHI
n3ouparenbHoro ¢GuiabTpa. Ecim, kak 3T0 uyamie ObIBacT, HCIOIb3YETCS
MPOMEXKYTOUHBIH HU3KOYACTOTHBIA (PUIBTP C TIOCTOSSHHOH T BMECTO WHTETpaTopa,
Nojy4yaeM YCWICHHE I10 MOIIHOCTH ¥ BO3pacTaHUE OTHOIIEHUS CHUTHAJ/IIYM
cocraBnier G=4Br, Tak kKak T 3aMeHseTca Ha 2r, 4YTO JlaeT YCHWICHHE
3¢ PeKTHBHOTO 3HAYEHHs, PaBHOE g = /4Br .

Bruanue onumenvhocmu unmezpuposanuusi Ha 6bIXOOHOU CUSHAIL.

[Mpeamonosxum, uro curHan S(t) MOXKHO pas3ioXuTh B psg Dypee:

s(t)=a,+ > A, cos(2zmAvt—g, ), (1.6)

_ RS (cos((@— g )t+¢)—cos((w— g )t +¢))

x(t)=r(t)-s(t) . . @)

rae Av, =1/T;.

[Tocne moxynsauu moyduM GopMyy:

$(t)C0s 27Vt =, C0S 27Vt + > A COS(2TMAV,t — g, ) cos 27Vt (2.8)

m=—o0

U TI0CJIC CHHXPOHHOT'O JICTCKTUPOBAHUS (BKIIIOYAIOIIETO CHHXPOHHYIO MOTYJISIIIH)

T T o
4 _[ @, COS 272Vt COS 272V, tdlt + ETI _[ D" A, cos 27Vt = &, €0s 277Vt cos(2mmAvt — g, )dt . (1.9)
7 0

T 0M=-0
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ITepBeIil HHTETPAI 3aIIUCHIBACTCSA B BUJE!

41
—— |, (1+cos4rzv,t)dt 1.10
e ) (1.10)
WM TOCJIE€ UHTETPUPOBAHUS
2 | 14 S0ATYL ) (1.11)
V2 4yt
sin4zxv,T
Ecmu v, T Benuko, TO 4ieHOM o MOXHO npeneOpeyb 1o cpaBHeHuto ¢ 1. Ecnu
7V,

T >10°/v,, omubKa HHTErpUpOBaHKs npesbimaeT 1073,

BTOpOﬁ HUHTCTPAJI MOKHO 3aITUCATh B BUIAC

Py J' Z A cos(2mmAV,t — ¢ )dt + I A, cos(2tmAVt — ¢, ) cos 4y tdt. (1.12)
7Tl Hm=—co

BtopsiM U3 3TUX HHTErpaJioB TmpeHeOperaeM Ha TOM OCHOBAaHHMH, KOTOpPOE

o T

YIIOMHUHAJIOCh BBIIIE, OCTAETCS UHTErPaJl % > A, J' cos(2zmAv, — g, )dt,
T m=—o0 0
KOTOPBIN paBeH
4 :
2T 2 Z [sin(27mAv,T — ¢, ) +sin g, ] (1.13)

0

NN

1 (1.14)

2 < sin2zmAv,T . 1-cos2zmAv,T
— > A [cosg, —————+sing,
27rMAV, T 27MAV, T

Tak kak 1010Ca, 3aHMMaeMass CHUTHAJIOM, OrpaHWYeHa uHTepBajioM TB, m

—-AB +AB o
U3MEHSIETCS OT N bi (o) N Uit HamOosbinedt vactotel curHaia S(t). Ilycts
VO VO
=lAv,. Torna
2 & . 1-cos2zmAv, T
=0 — COS ¢, +Sin ° 1. 1.15
@m 27Z' Z A[ ¢I (DI 27Z'mAVOT ] ( )

JIns mpOCTOTHI MONOXKUM @, =0 ¥ IPEAbIAYIIEE BEIPAKEHNUE 3alIUIIEM B BUJIE

2, sin2zmAv,T

2 (1.16)
27 27mAv, T
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Ecmu Ttpebyercsi, utoObl curHan s(t) HE HCKaXaucs W YTOOBI aMILTUTYAA
caMO# BBICOKOW 4YacTOThl curHana s(t), paBHOWl AB, coxpaHsiach C 3aJaHHOM
TOYHOCTBIO, HEOOXOAMMO MOAJEpPKUBaTh BeaMuuHy 2ABT manoil. [{ns nomyueHus
MOTPEIIHOCTH, He  mpeBblmarmiein 1%, TpebdyeT  BBINOJHUTH  YCIIOBHE

sin 2zmAv,T

>1-0,01=0,99, 1. €. 2ABT <0,075=«_, .
2mAV,T .
Jlns morpentHocTy, He npeBbimaronieit 5, 10, 20 u 30 %, HeoO6xoauMO, YTOOBI

0,250=«

107!

0,362=«

2ABT  paBHANOCH COOTBETCTBEHHO 0,175=¢ Sy

5072 !

0,473 = Ay
KoMnpomucc Mexay 4yBCTBUTEIBHOCTHIO U TOYHOCTBIO COCTOUT B TOM, YTO
UMEIOTCS JIBa B3aUMOUCKITIOUAIOIINX TPEOOBaHMS:
- T nomxHO OBITH MaKCHUMaJbHO OOJBIIUM JJIsl YIYUIIECHUS OTHOIICHUS

curHan/mym: G =4BT (unu 4BT B cllydae HU3KOYaCTOTHOTO (DUIIbTPA);

- T (umu T) HE JOJDKHO OBITh CIMIIKOM OOJBIIUM, TaK KakK YCJIOBHE

o a
BOCCTaHOBJIeHUs S(t) 0€3 MCKaKEHHH ecCTh ZAB-KE’ YTO B HUTOIE MPHUBOJIUT K

COOTHOIIEHUIO MEXIY KO3(P(PUIIMEHTOM YIIYUIIEHUsS OTHOIICHHS CHUTHAJ/IIyM U

TOYHOCTHIO BOCIIPOU3BEACHUS cUTrHaa S(t):

B
G=a—. 1.17
a2 (1.17)

1.4 CuHXpOHHBbIE YCWIHTEIH

Cunxponnbii  ycwmmrensb (lock-in amplifier) npubGopsr Ha  ocHOBe
CUHXPOHHBIX JETCKTOPOB, HCIIOJIB3YETCS JIJISl BBIJICIICHUS U JICTCKTUPOBAHUS CUTHAJIA
MEPEeMEHHOTO ToKa. JleTeKTHpoBaHWE BO3MOXXHO Jake, KOTJa YpOBEHb IIyMa
CYIIICCTBCHHO BBIIIIE TIOJIC3HOTO CHTHAIA.

JIIs BBIICNICHUS TIOJIC3HOTO CHTHAJIA CHHXPOHHBIM YCWJIHTEIh HCIIOIB3YET
MeTOJ (ha30-4yBCTBUTEILHOTO CHHXPOHHOTO JICTEKTUPOBAHUS HA YaCTOTE OTIOPHOTO

CUTHAJA. [IlymoBbIE =~ KOMITOHEHTHI CATHAJIa  HAa  JPyrMX  4acToTax
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OT(UIBTPOBBIBAIOTCSA BBIXOAHBIM (PUIBTPOM HHU3KHUX 4acTOT. B pe3ynbrare ynaercs
BBIJICJIUTH CUTHAJ B MOJIOCE YAaCTOT OMPEeIeNIIeMO BpEMEHHONW KOHCTAaHTON (DUIIbTpaA.
[Ipu 3TOM MOJIOCAa MOKET OBITH CY’KE€HA 10 BETUYMH HEJOCTUKUMBIX B YCUJIMTEISAX C
MIOJIOCOBBIM UJIU PE30HAHCHBIM (PUIIBTPOM.

Paznuuaior  CHHXpOHHBIE — ycunuTenu: 1UdpoBble  (0gHO(pA3HBIE U
nByx(dasHeie), ananoroBsle. Ha pucyHke 3 nmnpeicTaBieH BHEIIHUM  BHJ
COBPEMEHHOI0 CHHXpOHHOTO ycunutens SR865. B mem s u3MepeHus: mpocto
BbIOMpaeTcss TpeOyemas YyBCTBUTEIBHOCTb, @ 3aT€M BBIOMpAeTCs HaWMEHbIIUN
Juana3oH BXOJHOro curHana. Taxke ycunurenb SR865 mpemnaraer coBpeMeHHbIE
1 poBbie GUIBTPBI, KOTOPHIE MOTYT 3HAYUTEIBHO COKPATUThH BpeMsI U3MEPEHUS NPU
yBEeIMYEHNH curHaia k mymy. Kpome Ttoro, ycunurens SR865 mnpenmaraer
BBICOKOTOYHOE CUHYCOMIAIbHOE HAMNpPSIKEHHE Ha BBIXOJE, KOTOPOE MOXKET OBbITh
yCTaHOBJNIEHO ¢ 6 mudp paspemaroneid CnocoOOHOCTH MO YacTOTE W MO aMIUIUTY/IE
nuana3zoHe or 1 HB g0 2 B. Beixox curxana 3Toro yCUIMTeNs YHUKAJIEH TEM, 4TO OH
MO’KeT ObITh CKOH(PUTYpUPOBAH KaK HECUMMETPUYHBIN WK Kak AU PepeHInanbHbIN

(cOamranCcUpOBaHHBIH).

uuuuuu

TIME CONSTANT

e ; o
=85

VOLTAGE CURRENT

SR865 2 MHz DSP Lock-In Amplifier
Stanford Research Systems

Pucynok 3 — [lepennsis manenb CHHXpOHHOTO ycunuTens SR865

B Ilpwioxenun A npeACTaBIEHO CpPaBHEHUE TEXHUYECKUX XapaKTEPUCTHUK
pa3HbIX CHHXPOHHBIX ycuimuTenei [4-8].
OyHKIMOHANIbHAS OJIOK-CXEMa TUIIOBOI'O CUHXPOHHOTO YCHIIMTEN MOKa3aHa

Ha pUCYHKE 4.
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DSP - npornieccop
Hanpsoxenne
——| HY » PO — IIY |— ALl » CJI —{ ®HY »AU ¢
Tok -
OnopHbIi curHain AU A_U>
— QDAY= ALII2+ BI' — ©B 0
0 BH—
Y
» CI [~ ®PHUY > U

PI/ICYHOK 4 — (DYHKIII/IOHaHBHaSI 0J10K-cXeMa TUIIOBOT'O CUHXPOHHOI'O YCUIINTCIIA

HudpoBsie CHMHXPOHHBIE NETEKTOPHI, Takkue Kak SR830, yMHOXaOT CUTHA
Ha ONOPHYI0 CHHYCOMJAIbHYIO BOJIHY B LU(poBoil (dopme. YCUICHHBIH CHUTHAI
npeobpaszyercst B 1udpoByro ¢opmy c¢ mnomormisio 16-6utHoro ALl anamoro-
udpoBoro mpeodpazoBaresss Ha dacTtoTe 256 K['1. DTOT BXOMHOM MOTOK JTaHHBIX
YMHO>KA€TCs Ha BBIYHMCIICHHBIE JTAJIOHHBIE CUHYycOMbl. Kaxapie 4 MKC BXOJHOU
CUTHAJl OLU(POBHIBACTCS, a pe3ylbTaT YMHOXKAIOT Ha OMOPHBIE CHHYCOWJAJIbHBIC
BoiHbl (90° npyr oTHOcuTenbHO Apyra). Pa30-uyBCTBUTEIbHBIE JETEKTOPHI B
M(QPOBOM BHJI€ TMPEACTABISIOTCS B BUJE JIMHEHHBIX MHOXKHUTENEH; TO €CTh, OHH
YMHOKAIOT CUTHAJI Ha OMNOPHBIM CHHYCOWIANbHBIM CUTHaI. AHaIOTOBBIE (a3o-
YyBCTBUTEJIbHBIC JIETEKTOPHl MMEIOT MHOXECTBO NPOOJIEM, CBS3aHHBIX C HUMHU.
OcHOBHBIMH TIpO0OJIEMaMU SIBIIIOTCS TapMOHMYECKHWM OTKa3, BBIXOJ CMEIICHUS,
OTpaHWYEHHBIA JTHHAMUYCCKUI Jauara3oH, u omuOka ycwieHus. Lludpossie dhazo-
YyBCTBUTENIbHBIC JIETCKTOPHI YMHOXKAIOT OIUGPOBAHHBIA CHUTHAT Ha MH(PPOBYIO
MOCJIEI0BATENIbHOCTh, TMOJYYEHHYI0 W3 OINOPHOTO CHHYCOWJIAIbHOTO CHUTHAaja.
[TockomnbKy, OMIOPHBIN CHHYCOUAANBHBIN CUTHAT TOYHEE, TO TAKUE NETEKTOPHl UMEIOT

OYECHb HU3KUN ypOBEHb TapMOHHK, nopsiaka MuHyc 120 nb. 3JT1O0 03Ha4aer, 4To
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CUTHAJI YMHOJKA€TCA HAa OJHY OIIOPHYIO CHHYCOMAY M TOJBKO CHUTHAJI HAa 3TOU
€AMHCTBEHHOM OIIOPHOU YaCTOTE NETEKTUPYETCS.

[IpoBenenHbIit 0030p NPUHIMIIOB CHHXPOHHOI'O JE€TEKTUPOBAHUS U THIOBBIX
CUHXPOHHBIX YCHJIMUTEJIEH II03BOJIAET BBIACIUTL TPU OCHOBHBIE COCTABIIIOIINE
IIOI'PEIIHOCTY CUHXPOHHOI'O JIETEKTUPOBAHM: HEPABEHCTBO YAaCTOT JETEKTUPYEMOTO
U OIIOPHOI'O CHUIHAJIa, HEKOTEPEHTHOCTh OIOPHOIO CHUrHajla, HEOPTOrOHAJIBHOCTH
ONOpHBIX curHanoB. llenecooOpa3HO NpPOMECTH MATEMAaTHYECKUH aHAIW3 3THUX

COCTABAOIINX ITOTPCINHOCTHU.
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3 ®PUHAHCOBLIN MEHEIKMEHT

3.1 OuneHka KOMMepPYeCKOro TMNOTEHHHAJAa M MNEePCHeKTHBHOCTH
NPOBeJAeHNS HAYYHBIX HCCJIeI0BAHNI ¢ MO3UIUM pecypco3dPeKTUBHOCT
U 1 pecypcocOepeskeHust

3.1.1 lloreHuHAJIbHbIE MOTPEOUTEN Pe3yIbTATOB UCCJIEI0BAHUS

Jlnst Toro 4ToOBI ONpEeNeauTh MOTCHIMATBHBIX MOTPEOUTENel pe3yabTaToB
UCCJIEIOBaHUsA HEOOXOJUMO pPACCMOTPETh LEJIEBOM PBIHOK M TPOBECTH €ro
CErMEHTUPOBAHHUE.

[leneBbIM  PBIHKOM  BBIMIOJIHEHHOM  pabOTBhl  SBISIOTCS  HAy4YHO-
uccienoBarenbckue  MHCTUTYTHI (HUM) w  yupexieHus, 3aHUMAIOIIMECs
paIuOU3MEPEHUSMHU, TaK KaK CHHXPOHHBIC YCWJIMTEIM C Majol MOrpPelIHOCTHIO
MO3BOJISIET YIYUIIUTh KA4ECTBO PaIMONIpUEMa.

CerMeHTOM JTOTO pBIHKA SIBISIIOTCS HCCJIEI0BATEIbCKHE J1a00opaTopuH,

paanoCTaHlin, OTACIIbL TEXHUYECKOM JAUAarHoCTHUKHU U BBIYHCJIUTEIbHON TEXHUKH.

3.1.2 AHa/IU3 KOHKYPEHTHBIX TEXHUYECKUX pelleHuii

AHanu3  KOHKYPEHTHBIX  TEXHHMYECKHMX  pEeHIeHuH ¢ TIO3UIUHU
pecypcodPEeKTUBHOCTH U pecypcocOEpekeHUsl I03BOJIAET IIPOBECTH OICHKY
CpaBHUTENBbHON I(P(HEKTUBHOCTH HAYYHOU Pa3pabOTKU W ONPEACIUTh HAMPABICHUS
IU1s €€ OyyIIero MOBBIIICHUSI.

Tabnuna 3.1- OneHounas kaprta Juisi CpaBHEHUS! KOHKYPEHTHBIX TEXHUYECKHUX

peeHuii (pa3paboToK)

Bec BasLint Konkypenro-
Kpurepuu onenku KpuTe- CIOCcOGHOCTD
pust B(b BK] BK2 KKl KKZ K(b
1 2 3 4 5 6 7 8
TexHuYeCcKHe KPUTEPUH OLlEHKHU pecypcoddekTuBHOCTH
1. ToBeienue npousBogutensuoctu | 0,19 4 2 3 038 | 057 | 0.76
Tpy/ia MOJIb30BaTEIs
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IIpoooncenue mabauyor 3.1

Bec Baswint KonkypeHnro-
Kpurepuu oneHku KpuTe- CII0COOHOCTD
pus B(b BK] BK2 KKl KKZ K(b
1 2 3 4 5 6 7 8
2. Y100CcTBO B 3KCILTyaTaIlluu 0,17 5 3 4
(COOTBETCTBYET TPEOOBAHUSIM 0,51 | 0,68 | 0,85
noTpeduTenei)
3. DHEpPro’KOHOMUYHOCTh 0,13 4 4 2 0,52 | 0,26 | 0,52
DKOHOMHYECKHE KPUTEPHH OLeHKH 3(PPeKTHBHOCTH
1. KonkypeHnrocnocobHocTs mpojaykra | 0,1 5 3 3 0,3 0,3 0,5
2. YpoBeHb MPOHUKHOBEHUs Ha peiHOK | 0,09 3 5 5 0,45 | 0,45 | 0,27
3. Ilena 0,08 5 3 4 0,24 | 0,32 | 0,4
4. TIpenarmonaraeMelii CPOK 0,07 4 3 3 021 | 021 | 0,28
OKCILTyaTaI[|H
5. ®uHaHCUpPOBaHUE HAYUHOUN 0,09 4 4 5 0,36 | 0,45 | 0,36
pa3paboTKu
6. Cpok BBIX0J1a Ha PBIHOK 0,08 5 3 3 0,24 | 0,24 | 0,4
HUroro 1 3,21 | 3,48 | 4,34

AHanu3 KOHKYPEHTHBIX TEXHHYECKUX PEIICHHH orpeaensercs no hopmye:

K=2>BR, (3.1)
rae K — KoHKypeHTOCITOCOOHOCTh HAyYHOU pa3pabOTKH WIIM KOHKYPEHTA;
Bi — Bec mokazaresns (B JOJISIX €AUMHULIBI);
Bi — 6as1 I-ro mokasaress.
Taxum oOpazoM, KOHKYPEHTOCTIOCOOHOCTh pa3paboTku coctaBuia 4,34, B TO
BpeMsi Kak JByX Jpyrux anaioroB 3,21 u 3,48 cooTBeTCTBEHHO. Pe3ynbrarhl
MMOKa3bIBAIOT, YTO JIaHHAs HAyYHO-HCCJIEIOBaTeIbCKass pa3paboTKa SBISCTCS
KOHKYPEHTOCIIOCOOHON ¥ HMMEET TNPEHMYIIecCTBA II0 TAaKUM IIOKa3aTelsIM, Kak

yIOOCTBO B DKCIUTyaTaIllH, [ICHA.

3.1.3 Texnoaorus QuaD

JIna  u3MepeHuss XapakTepPUCTHK, MO3BOJSIONIMX OMNUCATh KayeCTBO
pa3paboTaHHBIX METOJUK W €€ TEPCIEeKTHBHOCTh Ha PBIHKE HMCIOIb3YyeTCs
texnonoruss QuaD. B ocHoBe TexHoimormm QuaD  JIeKUT  HAXOXKICHHE
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CPEIHEB3BELIEHHOM BEJIMUMHBI CJIEIYIOIINX IPYIII MOKa3aTeNen:

1) oka3zaTenu OIEHKH KOMMEPYECKOT'0 MOTEHIIMAa A pa3padboTKu

2) Tloka3zaTenu OLEHKH KauecTBa pa3padOTKH

B cootBerctBUM Cc TexHojorued QuaD kakaplii mMoka3aTellhb OICHHUBAETCS
HKCIEPTHBIM MyTeM MO CTOOAJUIbHOM IIKane, rae 1 — Haubonee cnabas mo3uuus, a
100 — nanbonee cunpHas. Beca mokasateineil, onpenensieMble SKCIEPTHBIM MyTEM, B
CYMMe JIOJKHBI COCTaBJIATH 1.

Pa3paboTtanHass oneHouHass KapTa JUIS  CpPaBHEHUS  KOHKYPEHTHBIX
TEXHUUYECKUX pelieHui (pa3paboTok) nmpuBeaeHa B Tabnuie 3.2.
Tabnuna 3.2 — OueHoyHass KapTa [JIsi CPaBHEHHS KOHKYPEHTHBIX TEXHUYECKHUX

perenuii (pa3paboToK)

Otnocute | CpenHeB3Bele
Bec Makcu-
JBHOE HHOE
Kpurepun onenkn kputepu | bamibl MaJbHbII
3HaYCHHE 3HaYEHHE
s Oan
(3/4) (3x2)
1 2 3 4 5
[Toxazarenu OlleHKH KadecTBa pa3paboTKu
1.JlocTymHOCTH (MMOHSATHOCTH ) 0.3 95 100 0.95 28.5
2. Y11006CTBO UCIIOJIB30BAHUS 0.3 90 100 0.9 27
3. IIpocToTa 0.08 80 100 0.8 6.4
4. YHuGUIUPOBAHHOCTH 0.02 75 100 0.75 15
5. [lonHoTa M3NMOXKEHUs 0.1 95 100 0.95 9.5

IToka3aTenu oneHKH KOMMCPYCCKOI'O IIOTCHIIMAa1a pa3pa60TKH

6. KonkypeHnTocnocoOHOCTb

0.06 75 100 0.75 4.5
IPOJIyKTa
7. IlepcIeKTUBHOCTb PBIHKA 0.06 85 100 0.85 5.1
8. Llena 0.08 95 100 0.95 7.6
Utoro 1

IIpoBeneM oIeHKY KadyecTBa M IMEPCIEKTUBHOCTH MO TexHosioruu QuaD mo
dbopmyne (2):

1I,=> B -5 =901, (3.2)
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rae 11, — cpeHeB3BEIIEHHOE 3HAUEHUE [T0KA3aTellsl Ka4eCTBa U
MEPCHEKTUBHOCTU HAYYHOH pa3pabOTKu;
Bi — Bec mokazarens (B JOJISIX €AMHUIIBI);
bi — cpenHeB3BelIeHHOE 3HAYEHUE I-T'0 TTOKa3aTeJIsl.
3HaueHue I, MO3BOISAET rOBOPUTH O MEPCHEKTUBAX PA3pPAOOTKU M KAUECTBE
IIPOBEJEHHOTO HcciieqoBaHus. [lepcnekTMBHOCTh B HalleM ciydae cocrasiser 90,1.
[lonnyyeHHoe pacyeTHOE 3HAYEHUE CBHJIETEIBCTBYET O TOM, UYTO MEPCHEKTUBHOCTH

JaHHOM pa3pa0OTKU OUYEHb BHICOKA.

3.1.4 SWOT-ananu3s

SWOT - Strengths (cunbHble cToponbl), Weaknesses (ciabbie CTOPOHBI),
Opportunities (Bo3moxHocTi) u Threats (yrpo3sl) — mpeacTaBiseT CcoOOM
KOMIUIEKCHBIM ~ aHaJlM3 Hay4HO-UcclenoBarenbckoro mpoekra. SWOT-anamms
MPOBOJUTCS B HECKOJIBKO JTAIOB.

[TepBblit TAl 3aKIFOYACTCS B OMMCAHUU CHIIBHBIX M CTa0BIX CTOPOH MPOCKTA,
B BBISBJICHHM BO3MOXXHOCTEH W yrpo3 Ui pealu3alud MPOCKTa, KOTOPBIC

IMPOABUIINCH UIIKN MOI'YT IIOSAABUTBLCA B €T'O BHEIIIHEH cpeac.

Ta6muma 3.3 — Matpunia SWOT

CuibHbBIC CTOPOHBI HAYYHO- Cnalble CTOPOHBI HAYYHO-
HCCJIeI0BATEIHLCKOI0 MPOEKTA: | HCCJIeJ0BATEILCKOI0 MPOEKTAa:
C1. IIpocroTa npumeHeHus Canl. OrcyrcTBHE IpOTOTUNA

C2. Dkonoruyeckre TeXHOJIOTHH. | HAYYHOU pa3paboTKu

C3. BO3MOKHOCTh 3KOHOMUU Cn2. Heo6xo1uMOCTh MPOBEACHUS
BPEMEHHU JIOTIOJIHUTEIbHBIX UCCIEA0BAaHUI
C4. KsanuduimpoBaHHbIH Cn3. OrcyrcTBUE HEOOXOIUMOTO
NIEPCOHAI. 000pyI0BaHUS U TPOTPAMMHOTO

obecneuenus (I10) ans nposeneHus
WCTIBITAHU I
Cn4. OtcyrcTBUE OFOIKETHOTO

(buHAHCUPOBAHMUSL.
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Bo3mo:xHoOCTH:

B1. Ucnonw3oBanue
MHHOBAITMOHHOMN
uHopactpykrypsl TITY
B2. Ucnonw3oBanue
MHPPACTPYKTYPHI
TOMCKOTO
PErHOHAIBHOTO IIEHTpa
KOJJICKTHBHOTO
nonb3oBanust (TPLIKII)
Hay4HBIM
000pyI0BaHUEM

B3. IloBsnmenne
CTOMMOCTH
KOHKYPEHTHBIX

pa3paboTok

Yrpo3sbl:

V1. OrcyrcrBue cripoca
Ha HOBBIE TEXHOJOTHU
MIPOM3BOJICTBA

V2. PazBuras
KOHKYPCHIIHS
TEXHOJIOTHI
MPOU3BOJACTBA Y 3.
HecBoeBpemenHoe
(hvHaHCOBOE
obecrieueHre Hay4yHOTO
HUCCIICI0BAHUS CO

CTOPOHBI IroCyAapCTBa

[Tocne Toro kak chopmynupoBanbl yerbipe obmactu SWOT nepexonst k
peanu3alry BTOPOrO JTama, KOTOPbIM COCTOMT B BBISBICHHUM COOTBETCTBUS
CWIBHBIX M CJA0bIX CTOPOH HAY4YHO-HCCJIEAOBATENbCKOIO MPOEKTa BHEIIHUM

YCIOBHUSIM OKPYIKAIOILIEH CPEBI.
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B pamkax gaHHOro stamna HeoOXOAMMO MOCTPOUTh MHTEPAKTUBHYIO MATPHILY

npoekTa. Ee ucnonap30BaHre NOMOraeT pa3oOpaThCs ¢ pa3IuyHbIMM KOMOMHALUSAMU

B3auMocBszeit oOmactedt matpuubl SWOT. Kaxneiii daktop momeuaercs JIu0o

3HAKOM «T» — CHJIBHOE€ COOTBETCTBUE CHIIBHBIX CTOPOH BO3MOXHOCTAM, 00

3HAKOM «-» — ciaboe cooTBeTcTBHE; «0» — €ciau ecTb COMHEHHMS B TOM, YTO

MOCTABUTD «+» HIIH «-).
Tabnmuua 3.4

BO3MOKXHOCTH IIPOCKTA

I/IHTepaKTI/IBHaH MaTpuma MIpOCKTa.

CunbHBIC CTOPOHBI

CunbpHBIE CTOPOHBI IPOEKTA

Bosmoxuoctn
MPOEKTa

Cl C2 C3 C4
Bl + + - +
B2 + + - +
B3 - + + 0

B1B2C1C2C4; B3C2C3.

Tabnuna 3.5 - aTtepakTrBHAs MaTpuila npoekta. CHUIIbHBIE CTOPOHBI U yTPO3BI

IMPOCKTa
CunbpHBIE CTOPOHBI IPOEKTA
C1 C2 C3 C4
Yrpo3sl Vi + + - +
MpOEKTa y2 + + - +
Y3 - - 0 0
V1V2C1C2C4.

Tabnuna 3.6 - atepakTuBHas MaTpuiia npoekra. Ciiadble CTOPOHBI U

BO3MOKHOCTH IIPOCKTA

Crnabble CTOPOHBI MPOEKTa

BosMmoxuoctn
MPOEKTa

Cnl Cn2 Cn3 Cn4d
B1 + + - -
B2 + + - -
B3 0 + + +

B1B2Cal1Cn2; B3Cn2Cn3Cn4

Tabnuna 3.7 - aTepakTuBHAs MaTpuila npoekta. Cirabble CTOPOHBI M YTPO3bI

MPOEKTa

Crnalble CTOPOHBI IPOEKTA

u
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Yrpo3b1
MPOEKTa

Cnl Cn2 Cn3 Cn4
Vi + - - +
V2 + + + -
V3 - - - 0

VICalCn4; ¥Y2CnlCn2Cn3.

B paMKax TPpEThETO dTalla JOJIKHA OBITh COCTABJICHA UTOTOBAS MaTpuiia

SWOT-ananu3za, koTopasi IpUBOJIUTCS B OakajlaBpCcKoi padore.

Ta6muma 3.8 — Utorosas matpunia SWOT

CuibHbIE CTOPOHBI HAYYHO-
HCCJIeI0BATETbCKOT0
NMpoeKTa:

C1. IIpocroTa mpumeHeHus

C2. Dkonoruyeckue
TEXHOJIOTHUH.

C3. BO3MOXHOCTh JYKOHOMHH
BPEMCHHU

C4. KpanmuduupoBaHHBIHA
HIepCOHAI.

Cnao0bie CTOPOHBI HAY4HO-
HCCJIeI0BATEIbCKOI0 MPOEKTa:

Cal. OrcyrcTBUE IPOTOTHIIA
Hay4yHOU pa3zpaboTKu

Cn2. Heo6X0MMOCTh  TIPOBENICHUS
JIOTIOJTHUTEIILHBIX UCCIIEJOBAHUI

Cn3. OrcyrcTBHE HEOOXOIUMOTO
000pyIOBaHUS M MPOrPaMMHOTO
ob6ecnieuenus (I10) mns mpoBeneHust
WCTIBITAHU N

Cn4. OtcyrcTBHE OO PKETHOTO
(bMHAHCUPOBAHUS.

Bo3moskHOCTH:

B1. Ucnonp3oBanue

UHHOBAIIMOHHOU

undpactpykrypsl TITY

B2. Ucnionp3oBanue
UH(PACTPYKTYPBl TOMCKOTO

PETHOHATIBHOTO LEHTpa
KOJUICKTHBHOTO
nosb3oBanus (TPIIKIT)

HayY4YHbIM O60py,HOBaHI/IeM

B3. IloBrimenue

CTOMMOCTH KOHKYPCHTHBIX

pa3paboTox

[Ipoctora mnpumeHeHUs U
a/IeKBaTHOCTD pa3paboTKku
MOJKET BBI3BATh CIIPOC HA Hee,
a 3T0 B CBOI odYependb
YBEJIIMYUT KOJIUYECTBO
cioncopoB  (B1B2C1C2C4).
Kpowme Toro,
YHU(PHUIIUPOBAHHOCTH U
aIeKBaTHOCTD pa3paboTku
MO’KET YMEHBIUIUTh
KOHKYPEHTOCIIOCOOHOCTh
JIPYTUX pa3paboToOK
(B3C2C3).

HuHoBaonHbeie UHGPACTPYKTYPbI
TITY wu TPUKII moryr oka3athb
MOMOIUIb B PMHAHCUPOBAHUU

MIPOEKTa, a TaK)K€ MOTYT IO3BOJIHUT
CHU3UTH (DMHAHCUPOBAHUE HAYYHOU

pa3paboTKu K MUHUMYMY
(B1B2CxalCn2).

[Tomexoii 715t TOBBIICHUS
CTOMMOCTH KOHKYPEHTHBIX
pa3pabOTOK  MOTYT  IOCIYXXHTh
OTCYTCTBUE HEOOXOIMMOTO
obopynmoBanus u 11O
NPOBEICHUS MCITBITAHUN
(B3Cn2Cn3Cn4).

TS
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IIpoodoncenue mabauyer 3.8

Yrpo3ssr:

V1. OrcyrcTtBue cmpoca Ha
HOBBIC TCXHOJIOTUH

MIPOU3BOJICTBA
V2. PazBuTtass  KOHKYpEHIIUSA
TEXHOJIOTHI MPOU3BOJCTBA

¥3. HecBoeBpemeHHoe
¢uHaHCOBOE 00OecnieueHne
HAYYHOTO HCCIIEIOBAHUS CO
CTOPOHBI TOCY/IapCTBA

B cuny Toro, 4ro B JaHHOU
paspaboTke HCIIOJIB3YETCS
Oonee HoOBas uWHpOpMAaNUs
HapsAly CO CTapoil, TO 3TO
MOJET TOBBICUTH CHPOC U
KOHKYpPEHLHIO pa3paboTKu
(Y1V2CI1C2C4).

KoHkperusanuss TOJIBKO Ha
OJIHOM CErMEHTE pbIHKa U
OTCYTCTBUM HEOOXO UM
MHCTPYMEHTOB JUISI
peanu3anny poeKTa
(Y2CalCn2Cn3).

OTtcyTrcTBUE IPOTOTHUIIA
HAay4YHOU pa3pabOTKH TOBOPUT
00 OTCyTCTBUM clpoca Ha
HOBBIE TEXHOJIOTHH U
OTCYTCTBUH KOHKYPEHIIHH
npoekta (Y1CalCn4).

3.2 OnpeaesieHue BO3MOKHBIX AJIbTEPHATHB MPOBeIeHUSA

HAYIHbBIX I/ICCJIGI[OBaHI/Iﬁ

I[J'I}I MMPOBCACHUSA CHUCTCMATHUYCCKOI'O HCCIICOAOBAHUA BCEX TCOPCTUUCCKU

BO3MOJXHBIX BAapHAHTOB,

BBITCKAIOIITHUX H3

BaKOHOMepHOCTGﬁ

(Mopdoiiorun) 06beKTa UCCIEIOBAHUS TPUMEHAETCS MOP(HOIOTHUECKHM MOIXO/.

CTpOCHUA

[Iytem KOMOWMHHpOBaHHUS BApPUAHTOB TMOJYYalOT OOJBIIOE KOJIMYECTBO

PA3IMYHBIX PEUICHUH, PSAJI KOTOPBIX IIPECTABISAECT IPAKTUYECKUI UHTEPEC.

Peanuzanust mMopdomornueckoro MeToja MpeaycMaTpHUBAET CIEAYIOIINE

OTallbl.

1) Tounas GpopMynupoBKa MPOOIEMBI UCCIIECTOBAHUS;

2) PackpeiTHe BceX BaKHBIX MOPQOJIOTHYECKUX XaPAKTEPUCTHK OOBEKTa

HCCIICOO0BaHMAI.

MOp(bOJIOFI/ILIeCKaf{ Marpuna AJIi aHaldn3a HCCICAOBaHMWA IIPUBCACHA B

tadymmre 3.9

Tabnuna 3.9 — Mopdonorudeckas MaTpuIla s aHaIU3a

1 2 3 4
A. Cnoco0 TEKCT; rpadukuy; BHJICO; ayJiuo;
MIpeICTaBICHHUS TaOJIUIIBL;
uHpOpMaIUU
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IIpoooncenue mabauywt 3.9

1 2 3 4
b. Conepxanue aHaJIU3 METOJQA; | aHaJIu3 aHamu3 paccMOTpeHHe
MeTo/1a aHaJN3 CPE/ACTB; | CYIIECTBYIOUIN | CYMIECTBYIOIIUX | APYIHX
X CpEJICTB; METOJIOB; METOJIOB;
B.Crpykrypa METOTI; METOI; CPEJICTBA; CPEJICTBA;
MeToJ1a criocoda CpelCTBa; busngeckoe dusnueckoe HKOHOMHUYECKOE
M3MEpEHUs aHau3; HOSICHEHHE; MOSICHEHHE; 000CHOBaHHE;
BBIOOD; aHajus; BBIOOD; BBIOOD);
I'. CriocoOsr WHTEPHET; SHIMKIIOTIETUH | TTOJTy4eHHE KOMOMHHUPOBAHH
MOJTyIEeHUS PYKOBOJUTEND; | ; uH(pOpMAIIUN U3 | BIA METO/T
nHpopmanuu KHWTIH; npudopa; MTOTY4ECHUS
nH(pOpMalnu;
J. TpeGyembie KOMaHa 1 cryneHr; 1abopaHT; 1 mpodeccop;
9YeJIOBEUECKHE WHXEHEPOB;
pecypcsl i
BBITIOJTHEHHUS
paboTHI

B pesynbrate

COCTAaBJIEHHOU

MOP(OJTOTUYECKONH — MaTPHIIBI

BBISIBJICHBI HanboJee 3 YAa4YHbIC KOM6I/IHaI_II/II/I COCTaBJICHUA ﬂaHHOﬁ pa6OTBI:

aHaJIn3a

1. Al1B4B3I'1JI3 - naumbosee memieBBI CIOCO0; TepBas KOMOWHAIUS

OTIINYacTCA

MPOCTOTOMN

peajn3aluu,

HanMCHBIITUMH

3aTpaTaMu

pecypcoB,

,HGHIQBHSHOﬁ BBITIOJTHCHU A pa60TI>I, BCJICACTBHUE YCTO KaK MHTOI' ACIICBasA, HO

HHU3KOKa4YCCTBCHHAsA pa60Ta.

2. A2Bb1B4T'3JI1 - 3aTtpartHbIi C€MOCOO; TPEThs KOMOWHAIIUS SIBISCTCS

CaMOW pecypco3aTpaTHOU,

KaueCTBEHHOMW U yIOOHOM ISl BOCTIPUSATHUS €€ MOJTH30BATEIIEM.

BCJICICTBHE BCErO0 M CaMOW JIOpOTOM, HO CamMou

3. AlB1BIT'4/12 - yHuBepcaibHbIi cIOCO0; BTOpasi KOMOWHAIIMS SBIISETCS

yHuBepcabHOU. [lomydennas paborta OyAeT BBIIONHEHA O€3 JUITHUX 3aTpaT

ABJIACTCA CpCI[HCfI I10 Ka4CCTBY.
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3.3 IlianupoBaHMe HAYYHO-UCCJIEI0BATEJIbCKHX PAdOT

B nanHoM paznene HeE0OXOIMMO COCTaBUTh IEpPEYEHb ATAloOB U padoT B

paMKax IMPOBCACHUA

Hay4YHOT'O

UCCJICI0OBaHMSI,

WCIIOJTHUTENECH 10 BUJaM padoT.

MIPOBECTH

pacrpeeneHue

JJist BBITIOJIHEHMSI HAYYHBIX MCCIeI0BaHUN QopMmupyerca pabodas rpymmna, B

COCTaB KOTOpOﬁ BXOIOAT B HAHHOM ClIy4dac Hay‘lH]':»Iﬁ PYKOBOAUTCIIb U CTYACHT.

CocraBieHHbI IepeueHb ATANnoB, padoT U pacHpeesieHue UCTIIOIHUTENEH MpUBEIeH

B Tabnuie 3.10

Tabnuua 3.10 — [lepedens 3TanoB, pabOT U pacnpeesieHle UCTIOTHUTENEH

OcHOBHBIE ATanbl Ne Copnepxanue paboT HomxHoCcTh
pab HCTIOJTHUTEIIS
Co3nanue Tembl 1 CocraBiieHHE U YTBEPKICHHE Hayunsrit
MIPOEKTa TEMBI MPOEKTa PYKOBOJIUTEID
AHamm3 aKTyaabHOCTH TEMBI
Bri6op HanpaBneHust 3 [Tonck u u3ydeHue MaTepuaa 1mo CryneHt
UCCIIEIOBAaHUS TeMe
4 Br16op HanpaBneHus Hayunsrii
UCCIIeI0BaHUM PYKOBOJIUTEID,
5 KanennapHoe rianupoBanue CTYAEHT
pabot
Teopernueckue 6 M3yueHue nureparypsl 10 TeMe
HCCIIeIOBAaHUS 7 [TonGop HOpMATUBHBIX
JOKYMEHTOB CryneHr
8 AHanu3 UCTOJIb3YIOIIMXCS CPEJCTB
U METOJIOB
9 Cucrematu3zanus u opopmiieHue
uHbopmaruu
OneHka NOJIY4EHHBIX 10 AHanus pe3ynbpTaToB Hayunsbiii
pe3yabTaToB PYKOBOJIUTEIb,
CTYCHT
11 3axiroueHue Hayunsrii
PYKOBOJUTEIID,
CTYJEHT

3.4 3aTpaTthl N0 OCHOBHOI1 3apadOTHOI MIaTe HCIOJIHUTEJIEl TeMBbI.

OnpenesieHue TPY10€eMKOCTH BbINIOJHEHUS padoT

Jl1s1 pacdeTa 3aTpaT Ha OIUIATy TPYy/a Ha 3Tare MPOSKTUPOBAHUS HEOOXOAUMO

CHa4daJia onpcacjinuTb NPpOAOJLKUTCIbHOCTD KEDKI[OfI pa6OTI)I, Ha4dynHas ¢ COCTaBJIICHHUA
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texuuyeckoro 3amanusa (T3) u 10 odopmiieHUS NTOKYMEHTAllMd BKJIIOYUTEIHHO).
[IponomxurenbHOCTh padoT (1) onpeaenseTcs MO0 MO HOPMATUBAM JJIA KaXJA0ro
UCIIOJIHUTENS B OTIEIBHOCTH, JIUOO PacueTOM C MOMOUIBIO IKCIEPTHBIX OLEHOK IO
dbopmyie:

_ i+ 2 (3.3)

t
o 5
r71€ tmin - MUHUMaJIbHAsI TPYI0EMKOCTh PaboT, YEIOBEK-/THH;
tmax ~-MaKCUMaJbHas TPYJA0EMKOCTh pa0dOT, YeIOBEK-IHHU.
Jlns pacyeta 3apabOTHOM TUIATHl OCHOBHBIX HCIIOJIHUTENIEH MPOEKTa
HEO0OX0IMMO OKMJaeMOoe BpeMs IIepeBecTH B paboyee no hopmyre:
tpa6 = tom . Kll! (34)
rie Ky - xoo@duuueHt, yuuThIBaIOIUNA JIONOJHUTEIBHOE BpeMs Ha
KOMIIEHCAIMK U cornacoBanue padot (K;=1,2).

JlanHbIe pacdeTsl puBeIeHBI B Tabauie 3.11.
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Tabmuma 3.11 — I'padux mpoBeaeHUsI HAYYHOTO UCCIEOBAHUS

Jtan

Hcnmomnn
TeJIH

IIpononxuTeJBHOCTH PadoT, IHA

JIMTesqIbHOCTE padoT, Ye1/IH.

Tei

Tk

tmin

tmax

T

HP

C

HP

ITocTanoBka
3aa41

Hcen

Hcen

Hcen

Hcen

Hcen
2

Hcen

Hcen

Hcn

Hcn

Hcn

Hcn

Hcn | Hen | Hen

3

!

Hcn

Hcn

Hcn

Hcn

Hcn

Hcn

Hcn

5

1,4

3,8

2,8

1,4

4,6

3,4

1,7

5,6

4,1

Paspabotka u
YTBEPKICHUE
TEXHUYECKOTO
samanus (T3)

HP, C

7,8

54

2,4

7,8

6,5

2,9

4,7

3,2

0,29

9,5

8,0

3,49

5,8

3,9

0,35

[Tonbop u
U3ydeHue
MaTepHaoB TI0
TEMaTUKE

HP, C

12

15

54

7,8

13,2

54

9,4

4,8

3,2

14,8

15,8

6,6

11,5

5,76

3,9

18,1

19,2

Pazpabotka
KaJICHIAPHOTO
IaHa

HP, C

10

12

54

14,8

2,8

54

3,4

3,2

8,9

0,34

6,6

21,7

4,07

3,9

10,9

0,81

OO0cyxaenue
JIMTEPATYPBI

HP, C

4,8

7,8

4,2

4,8

15

2,9

14,8

5,04

59

115

1,83

3,5

18,1

6,11

OKcriepuMenTa
JIbHBIE
HCCIIeIOBAHUS

HP, C

20

20

12

25

25

15

22

22

13,2

22

7,9

13,2 | 13,2

15,8

6,9

32,3

9,60

16,2

16,2

19,2

O60011EHNE U
OLICHKA
pE3yIBTATOB

HP, C

14

10

15

16

12

20

14,8

54

17

14,8

20,4

8,9

3,2

14,3

18,1

8,0

24,7

10,9

3,9

17,3

[IpoextupoBan
ue u
W3TOTOBJICHNE
1a60paTOPHOTO
cTeH/a

14

16

14

7,8

14,8

10,4

4,7

8,9

8,74

11

3,7

15,1

58

10,9

10,6

OdopmiteHne
pacdeTHo -
MOSICHUTEILHO
M 3aIHCKH

14

1,8

48

9,8

11

2,9

11,8

1,3

3,5

14,2
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IIpoooncenue mabauyor 3.11

JIMTeJqIbHOCTE padoT, Ye1/IH.
IIpononxuTeJBHOCTH PadoT, THA
Aran
tmin tmax tom C
H:}il;:ll Hcen | Hcn | Hcn | Hen | Hcn | Hcn | Hcen Hcn | Hcn Hcn | Hcen.
.3 A1 2 .3 A1 2 2 3
HUTOI'OB
7 15 | 5| o | 8 |44 26 | 14,8 18,1 gé
Wroro: 756 | 94,4 36,6 | 84,7 103 986
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Ha ocnoBe tabmuue 3.11 crpourca KajieHnapHbli miuaH-Tpaduk. ['paduk
CTPOHTCS JJIi MAaKCUMAJIbHOTO IO UIUTEIbHOCTH HCIIOJHEHHUS pabdoT B pamKax
Hay4YHO-HMCCJIEIOBATEIILCKOIO MPOEKTa HAa OCHOBE TaliuIibl 3.12 ¢ pa30uBKO# MO
Mecauam u aekanam (10 queit) 3a mepuon BpeMeHM IuIioMupoBaHud. [Ipu sTom
paboThl Ha rpaduKe CIEeNyeT BBIACIUTH PA3IUYHON IITPUXOBKOW B 3aBUCHMOCTH

OT  UCIOJIHUTENEH,  OTBETCTBEHHBIX 3a Ty WIM  HHYHO  pabory.
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Tabnuua 3.12 — Kanennapnsiii mnan-rpaguk nposeaenuss HUOKP no teme

Bun pabor

Ucnonaurenun

Ki’
KaJ.

JH.

HpOI[OJDKI/ITeJH)HOCTI) BBIIIOJIHCHHUA pa60T

dbep.

Mapt

anpeib

Maii

HUIOHb

2

3

1

3 1 2

Cocrasiienue
T3, mocra-
HOBKa 3aJa4yu

PykoBonurens

7

N3yuenue n
00CyXIeHNE
JTUTEPATyPHI

Pykos., cTyn.

21

OKCnepuMeH-
TaJbHbIE UC-
CJICIOBAaHUS

Pykos., cTyn.

15

O06001IeHNEe U
OIICHKA pe-
3yJIbTaTOB

Pykos., cTyn.

20

[IpoexTupoBa-
HUE U U3ro-
TOBJICHHE JIa-
0OpaTOPHOTO
CTeHJIa

Pykos., cTyi.

14

Odopmaenue
pacyeTHo -
MOSCHUTEIb-
HOM 3aIMCKH

HNuxenep
(IMTUIOMHUK)

14

Ilonsenenne
HUTOr'OB

Pykos., cTyn.

/) -

PYKOBOAUTENb

- UHXXeHep

39




3.5 BogkeT HAYYHO-TEXHUYECKOT0 MCCJIeI0BAHNS

[Ipu mnnanupoBaHuM OrOKETA HAYYHO-TEXHHUYECKOIO HCCIIEIOBAHUS
(HTHW) nomxHO OBITH 00ECIEUEHO MOJIHOE U IOCTOBEPHOE OTPAXKEHHUE BCEX BUJIOB

pacxoagoB, CBA3aHHBIX C €I'0O BBIIIOJIHCHUCM.

3.5.1 Pacuetr maTepuaibHbIX 3aTpaT

JlaHHast CTaThsl BKJIIOYAET CTOMMOCTH BCEX MaTEPHUANIOB, MCIOJIB3YEMBIX
npy pa3padOTKe MPOEKTa:

— mpuoOpeTaeMbIe CO CTOPOHBI ChIPhe M MaTEpPHaIbl, HECOOXOIUMBIC IS
CO3/7aHUs HAYYHO-TEXHUYECKON TTPOTYKIINH;

— TOKYITHbIE MaTepHalIbl, UCIOJIb3yeMble B IMPOIIECCE CO3JAaHHS HAYYHO-
TEXHUYECKOW MPOIYKIMHU JUIsl OOecredeHus: HOPMaJIbHOTO TEXHOJIOTHYECKOTO
npolecca;

— TMOKYIHbIE  KOMIUIEKTYIOLIME  W3Aenus W noiydabpukarsl,
MOJIBEpraroniuecs B JadbHEHIIIeM MOHTAXy WU JOTOTHUTEIbHON 00paboTKe;

— CBIph€ H MaTepuasbl, IMOKYIHbIE KOMIUICKTYIOIIUE W3IACHUS |
noyryabpukaTel, HCIHOJB3yeMble B  KadeCTBE OOBEKTOB  HCCIICIOBAHUI
(ucipITaHUi) W JUISL SKCIUTyaTalldd, TEXHUYECKOTO OOCTY>KHMBAaHHS M PEMOHTA
U3JIeTui - 00BEKTOB UCTIBITAHUN (MCCIIETOBAHMN);

Marepuanbl HEOOXOAMMBIE Ul JAHHOW pa3pabOTKU TPENCTaBICHBI B
tabsmne 3.13.

Tabnuna 3.13 — MarepuanbHbIe 3aTPaThI

Ennnuna Ilena 3a 3aTpathl Ha
HaumenoBanue U3MEpEHU KonmuecTBo eIUHUILY, MaTepuabl,
s pyoau pyo6u.
WUc | Ucn. | Ucno | Uc | Uc | Uc | Ucno | Ucn | Ucn
bymara s npunTepa n.1 2 3 |ml|n2|{n3| .1 2 3
1 1 210 | 350 | 400
ITeuats mHUCTOB 80 | 100 [ 100 |15|25| 2 | 120 | 275 | 200
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IIpoooncenue mabauyot 3.13

Kannenspckue TOBapsl 3 3 3 30 | 50 | 50
(pyuka, TeTpajb)
Hroro 360 | 675 | 650

3.5.2 Pacuer 3apa00THOI IJIATHI OCHOBHBIX HCIIOJIHUTEJIel MPoeKTa

Pa3mep ocHOBHOI 3apaOOTHOM MaThl onpeaesnsercs no Gopmyne:

r7e N - KOJIMYECTBO YYAaCTHUKOB B 1-0i1 paboTe,

311, = iTi .C301

i=1

(3.5)

T; - 3aTpatsl Tpyna (TpyJA0€MKOCTbh), HECOOXOAUMBIE sl BHITTOJTHEHUS 1-

ro Buja pabor, (1HM).

PacueT ocHOBHO# 3apaboTHOM TU1aThl IpUBEEH B Tabnuue 3.14.

Ta6muma 3.14 — 3aTpaTel Ha OCHOBHYIO 3apabOTHYIO IUIATY

CpenHenHeBHas
Tpynoem-
Ucnonau- Oxkuan 3apaboTHas OcHoBHas 3apaboTHas
KOCTb,
TeJb ( pyOan) njaTa maTa (py0n)
pabouune qHU
(pyOnu/man)
Ucn. | Ucn | Ucn. | Ucn. | Uc | Uc | Uc | Uc | Uc | Ucn.l | Ucn.2 | Hcn.3
1 2 3 1 n2 | n3 | m. | m2 | n.3
1
1.PyxoBoau | 2300 | 260 | 2500 | 945 | 10 | 113 | 34 | 45 | 53 | 54600 | 82112 | 60208
TeIb 0 0 0 47 6
2. Ctygent | 7800 | 100 | 1500 | 316 | 40 | 682 | 99 | 84 | 90 | 53200 | 57371 | 61380
00 0 2
3. UTOI'O 10780 | 139483 | 121588
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3.5.3 3aTpaThl 10 JONOJTHUTEIbHON 3apa00THOI TUIaTe

3arpaThl MO JOMOJIHUTEIBHON 3apaOOTHOI IJIaTe€ HCHOJHUTEIEH TEMBI
YUYUTBHIBAIOT BEIIMYUHY NPEAYCMOTPEHHBIX TpynoBeiM KoxekcoM Pd npormiar 3a
OTKJIOHEHHE OT HOPMAJBHBIX YCJIOBUU TPyda, a TAKXKE BBIIUIAT, CBA3AHHBIX C
oOecreyeHneM rapaHTuii 1 KoMIeHcauui (Ipu MCMOJIHEHUH TOCYapCTBEHHBIX U
OOLIECTBEHHBIX O0S3aHHOCTEH, MPU COBMENIEHUH paldOThl ¢ O0y4YeHUEM, NpH
IPEJOCTABICHUH €KETOAHOI0 OIJIAYMBAEMOI0 OTITYCKA U T.[1.).

Pacuer HOHOHHHTCHBHOﬁ Bapa60THOﬁ IJaTbel BECIACTCA 11O CJICI[YI-OH.IGﬁ
OpMVIIC:
pMy
3()0n = (1+ k()on). BHOCH ) (36)

rie Kyon — KO3 GUIIMEHT TONOIHUTEILHOM 3apa00THOM IaThl (HA CTauu
POEKTUPOBAHUS MPpUHUMaeTcs paBHbIM (,12).

JlononHuTeNnbHAs 3apaboTHAs IJ1aTa CTYJI€HTa B HCIIOJHEHUHU | cocTaBiseT
3,0n—=7980 pybiieii, a pyKOBOAUTENS COCTABISACT 3,0,=8190 pyOeit.

JlononHuTeNnbHas 3apaboTHAs IJ1aTa CTY/IEHTa B HCTIOJHEHUHU 2 COCTaBIISAET
3,0=8605,6 pyOiei, a pyKOBOIUTEINS COCTABIACT 3,0,=12316,8 pyOiei.

JlomonHuTeNnbHAS 3apaboTHAs IJ1aTa CTY/ICHTA B HCTIOJTHEHUHU 3 COCTaBIIsACT

3,0n=9031,2 pyGuieii, a pyKOBOIUTENS COCTABIACT 3,0,=9207 pyOieil.

3.5.4 OTuncjieHusi BO BHEOIOAKeTHbIE (DOH/IBI

B nanHO# cTaThe pacxollOB OTpa)karOTCs O00s3aTEIbHBIC OTYHCICHUS
opraHaMm rocyaapcTBeHHOro counuaibHoro crtpaxoBanus (PCC), IleHcHoHHOrO
dorma (I[1®) m wmemaummackoro ctpaxoBanus (denepanbapiM (OPDOMC) u
tepputopuanibibiM  (TOOMC)) ot 3aTrpar Ha omiaty TpyAa paOOTHHUKOB,
00beTMHEHHBIE B (POpPME €TUHOTO COIMAIBHOTO TIIaTeXa.

Benuunna otuucieHuidl BO BHEOOKETHbIE (QOHIBI OMPEACNISIETCS UCXOIS

U3 cienyrouei GopMyIbl:
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3 = (1+ kcou.)' (3Hocn + 3Hdr)n) : (37)

cmpaxavin,
Benmnuuna oruyucieHwii BO BHEOWJDKETHBIE (OHIBI CTyACHTa B

UCTIONHEHUH | 3crpax s =16579,8 py0., a pykoBoanuTens 3erpax sun=17016,09 py6.
Benmuuuna oryucieHWid BO  BHEOWJDKETHbIC (OHIBI CTyACHTA B

UCTIONHEHUH 2 3crpax som =17879,6 py0., a pyKOBOAUTENSA 3crpax s =29990,2 pyo.
Benmuumna oruyucieHWid BO BHEOMJDKETHbIE (OHIBI CTyACHTa B

UCTIOHEHHH 3 3rpax sn =20771,76 py0., a pykoBoAUTENS 3rpax. s =21176,1 pyo.

3.5.5 Pacuer aMOpTH3aIMOHHBIX PACX0/10B

K amoptuzupyembiM OCHOBHBIM (OHAAM OTHOCHTCS 000pYyI0BaHHE,
cTouMOCTh KoToporo Beime 20000 pyOseit u cpok dKcruryatanuu Oosee roja, B
IPOTUBHOM CJIy4ae OHO BKJIIOUAETCS B MaTepUabHBIE PACXO/IbI.

AMOpTI/I3aHI/IOHHI>I€ OTYHCJICHUA PACCUUTBIBAIOTCA I10 Q)OpMYJIG:

3 = (ll| ) Ha)
am 100% (38)

riae 3,y — eXKeMecsauHas CyMMa aMOPTU3AIMOHHBIX OTYHCIICHUN;
LT; — uena (banaHcoBas CTOUMOCTD) I-T0 000y IOBaHUS;
H, - HopMa aMOpTH3aIIMOHHBIX OTYUCIICHUM.
PacueT BenmuumHBI aMOPTU3AIIMOHHBIX OTYMCICHUIN B MECSI] U 32 BECh CPOK
peanu3aiuu IpoeKTa nmpeacTasieH B Tabmune 3.15.

Tabnuna 3.15— BenuunHna aMOpTU3AIMOHHBIX OTYNCIICHHM

3am 32
3am 32
Tuu., epHoJ
HaumenoBanune KonnuectBo |Creps, pyoiu H., % | mecsar,
MeCSIIbI 3,5 mec.,
pyou
pyoIH
[lepconanbHbIi 1 mT. 30 000 35 2,8 840 2940
KOMITBIOTEP
Hrtoro 30 000 840 2940
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3.6 Haknagnble pacxoabl

HaKJIaI[HBIG pacxoabl YUYWUTBIBAIOT HIPOYUC 3aTpaTbl OpraHu3anuuv, HE

IIoIIaBIINEC B npeAbIAYIINC CTaTbu pacxoaoB: oIjiaTta CBA3U,

yeuyr
ANIEKTPOIHEPTUH, TTOUYTOBbIE U TenerpadHbie pacxoabl, pa3MHOXKEHHE MATEpUAJIOB

u T.1. VX BennuuHa onpeaenseTcs no cueayoolen Gpopmyie:

3 = (mma cmamen1+7)-k, (3.9

rae Ky KOO (PUIIMEHT, YYUTHIBAIOIIMN HaKJIQJHbIe pacxoisl. B
SKOHOMUYECKON YacTH MPU OMPEACIICHUH BEIUYMHBI KO3(P(UIIMEHTa HAKIaTHBIX

pPacxoJI0B MOKHO OPUEHTUPOBAThCA Ha 3HaueHus 16 %.

B wucmomHenmm 1 HaKIamHBIE  pacXoJbl  CTYJAEHTAa  COCTAaBHWIIM
Bhaxn=12441,57. PykoBoauTens: 3y, =12768,97

B wucmonmHeHMm 2 HaKJIAJIHBIE ~ pPacXoJbl  CTYJAEHTAa  COCTAaBHWIIM
Bhaxr=13416,99. PykoBoaurens: 3., =19203,04

B wucmonmHeHmm 3 HaKJIAIHBIE  pPAacXoJbl  CTYJAEHTAa  COCTAaBHWIIM

Bhaxn=14589,27. PykoBoauTtens: 3, =14494,58

PaccunranHas BelMMUMHA CEOCCTOMMOCTH Pa3paOOTKH SBIISCTCS OCHOBOM
JUIsE 0OOCHOBAHUS €€ IIEHBI, KOTOpas nMpu (JOPMUPOBAHUH JOTOBOPA C 3aKa3UHKOM
3aIMIIACTCS HAyYHOM OpraHW3alled B KauyeCTBE HIDKHErO Ipejeiia IICHBI Ha
HAY4YHO-TEXHUYCCKYIO mpoaykiuio [10].

Pacder niensl pa3paboTku npuBeacH B Tadbnuie 3.16.

Ta6nuna 3.16 — Pacyer nensl pa3paboTku

HaumeHnoBaHue cratbu Cymma, pyo. [Tpumeuanue
1. Matepuansubsle 3atparel  (3a | Hcm.l Hcn.2 Hcn.3
BBIYETOM BO3BPATHBIX OTXOJIOB); 360 675 650 Mynxr 4.1
2. 3arpatsl 0 OCHOBHOM 107800 | 139483 121588 [TynkT 4.5.1
3apaboTHOI myare
UCTIOJIHUTENIEH TeMBI
3. 3aTpaTsl MO TOTOTHUTEIHLHOM 16170 | 20922,4 18238,2 [Tynxkr 4.5.2
3apaboTHOM Mare
UCTIOJIHUTENIEH TEMBI
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IIpoooncenue mabauywr 3.16

4. Oruucienus Bo BHeOOKeTHRIe | 33595, | 43469,8 | 41947,86 [Tynkr 4.5.3
hoHIBI 8
5. AMopTH3aIMs OCHOBHBIX 2940 2940 2940 [Tynkr 4.1.5
CpPEnCTB
6. Hakmagabie pacxoibl 25210, | 32620,03 | 29083,85 16 % ot cyMMBI
54 crarei 1-5
7. Cebecroumoctr HUP 186076 | 240110,2 | 2144479 CymmMa crarteit
3 1-6

Taxum oOpaszom, cebecTouMoCcTh pa3paboTku coctasisier 214447,6 pyOnei.

3.7 Onmnpenenenue pecypcHoii (pecypcocOeperaromnieii), ¢GuHAHCOBOI,

OIOJKEeTHOM, COLHMAJIbHOM

HCCJIEeJ0OBAHUA

Onpenenenne  3HPEKTUBHOCTH

H

IKOHOMHYECKOM

IMPOUCXOOAUT Ha

OCHOBC

UHTETpaIbHOTO TOoKa3zaTenss dS()QPEKTUBHOCTH HAYYHOTO MCCIEIOBAHUS.

3¢ PeKTUBHOCTH

pacdcTa

Ero

HaXO0XKJIACHUC CBA3aHO C OIpCACICHUCM ABYX CPCAHCB3BCIICHHBIX BCIHYMH!

¢buHaHCOBOM Y(PhEeKTUBHOCTH U pecypco3PHEeKTUBHOCTH.

WNuTterpanpHbiii  mokaszatrenb (QuHAHCOBOW 3(PPEKTUBHOCTH HAYYHOTO

MCCIIeIOBAHUS TIOJIY4alOoT B XOJIe OICHKH Oro/pKeTa 3arpaT Tpex (uiau Oojee)

BAPHAHTOB HCIIOJIJHCHHUSA HAY4YHOI'O HMCCIICOAOBAHUA. I[J'Iﬂ 9TOr0 HaWOOJBIINI

HHTGFpEU'IBHBIfI IIOKa3aTCJIb pcalin3alin TEXHUYECKOM 3aJa4 IIPHUHUMACTCA 3a

0a3y pacuera (Kak 3HaMEHATEIb), C KOTOPHIM COOTHOCHUTCS ()MHAHCOBBIC 3HAUCHHUS

I10 BCCM BapuaHTaM HCIIOJIHCHUA.

WNuTerpanbHblil GUHAHCOBBIN MOKA3aTENb Pa3paOOTKH OMPELISICTCS KakK:

)
bmunp

ucni __

pi

max

HCII.1 o o
rac Iqup — HHTCTPaJIbHbIN (I)I/IHaHCOBBH/I IIOKAa3aTcCJ/ib p33pa6OTKI/I;

(3.10)
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@, — CTOUMOCTB 1-TO BApUAHTA UCIIOTHEHNUS;
@max —  MakCHUMaibHasT  CTOMMOCTb  HUCIIOJIHEHUS  HAYy4YHO-

HCCJICA0BATCIBCKOI'O ITPOCKTA.

Lo =172, 13 =173, Iy =1,75. Takum 00pa3oM, NOIydEHHAs BEIMIMHA

MHTETPATLHOTO ¢buHAHCOBOTO MOKa3aTes pa3paboTku oTpakaet
COOTBETCTBYIOIIEE YNCICHHOE YBETUUCHHE OI0OKeTa 3aTpaT pa3paboTKu B pa3ax.
Omnpenenenre pecypcodPPEeKTUBHOCTH TMPOEKTa MOXKHO OIEHUTh C

IMOMOIIIBIO UHTCIPAJIBHOT'O KPUTCPUA pecprOS(b(beKTI/IBHOCTI/IZ

Li=2_3"b (3.11)

rae 7' - HHTerpabHbIA MoKa3aTeab pecypcodhHEeKTUBHOCTH;

a, y ,
- BecoBoM KodpduUIMEHT pa3paboTku; - OalbHas OIIEHKA

pa3pabOTKH, YCTAHABIMBAETCS OJKCIEPTHBIM TyTEM [0 BHIOPAHHOW MIKale

OLICHUBAHMII,

Pacuet unTerpanbpHOro nokazatens pecypcodpPekTuBHOCTH IPUBEICH B

tadymne 3.17.

Tabmuma 3.17 - CpaBHUTENIbHAS OIICHKA XapaKTEPUCTUK MPOEKTA

BecoBoii banpHag onenka
Kpurepuu B p— pa3paboTKu
Hcn.1 | Ucn.2 | Hcn.3
1.JoctynmHOCTh (TIOHATHOCTBD) 0,15 4 3 5
2. Y100CTBO UCIIOJIH30BaHUS 0,10 3 4 5
3. IIpoctoTta 0,20 4 3 5
4. YHu(uuupoBaHHOCTh 0,15 3 3 4
5. IlosmHOTA U3JIOKEHUS 0,25 3 5 5
6. MarepuanoemMKoCTh 0,15 3 4 4
Uroro: 1,00

Nuterpanpublii  mokazatenb  pecypcodPdEeKTUBHOCTH g TpeX

UCIOJTHEHUMN

I =0,15-4+0,10-3+0,20-4+0,15-3+0,25-3+0,15-3=3,35

p—ucnl

I =0,15-3+0,10-4+0,20-3+0,15-3+0,25-5+0,15-4=3,75

p—ucn2
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p—ucn3

=0,15-5+0,10-5+0,20-5+0,15-4+0,25-5+0,15-4=4,7

[Tokazarenbs pecypcodPhHeKTUBHOCTH MPOEKTa B HUCIOIHEHUU 3 HUMEET

JOCTaTOYHO BBICOKOE 3HaueHHe (Mo 5-0anbHOM MIKale), YTO TOBOPHUT 00

3¢ (PEKTUBHOCTH UCTIOIB30BaHUS pa3paOOTKU JAHHOTO MPOEKTa.

WuTerpanpHplii nokaszatenb 3(()EKTUBHOCTH HCHOIHEHUS pa3paboTKu (

l,... ) onpenensiercs Ha OCHOBAHUU

WUHTErPAIIBHOTO

ITOKAa3aTCiIA

pecypco3PpPeKTUBHOCTH U MHTErPAIbHOTO (DMHAHCOBOTO MOKa3aTess 1o ¢Gopmyiie:

p—ucni

I
ucn.i = Iucn_i )
punp

=213

| =194, |

ucn.l ucn.2

CpaBHEHME MHTETPAIBHOTO IMOKa3aTes

ucn.3

2,6.

3 PEeKTUBHOCTHU

(3.12)

BAPpHAHTOB

UCIIOJIHEHUSI pa3pabOTKU MO3BOJIUT OMPEACNIUTh CPABHUTEIbHYIO 3(PPEKTUBHOCTD

IMPOCKTa H BLI6paTI> HauoOosee HGJIGCOO6p&3HLIﬁ BapHaHT W3 MPCAJIOKCHHBIX.

CpasaurenbHast 3 GpeKTHBHOCTB MPoeKTa (Dgp):

|
_ ucnl
ucn.2
Tabmuma 3.18 - CpaBHuTenbHas 3QPEKTUBHOCTL Pa3pabOTKH
Ne
Iloka3zarenn Hcn.1 Hcn.2 Hcn.3
n/n
1 WHuTerpanbHblii (PMHAHCOBBIN MOKa3aTellb 1.72 173 1.75
pa3paboTKu
9 WuTerpanbHblil mokaszaTellb pecypcodpPeKTHBHOCTH 3.35 3,75 47
pa3paboTKu
3 HHTerpanbHbiii MokazaTenb 3()(PEKTUBHOCTH 1,94 2,13 2,6
4 CpaBHuTeNbHAS YPPEKTUBHOCTh BAPHAHTOB 091|074 10008128/ 122
HCIIOJHEHHUS

Takum 00Opa3oM, yHUBEpCAIbHBIM BapUAHTOM HUCHOJHEHHUS paboThl, OyAeT

ABJISIThCSA 3 BapuaHT. To ecTh, paboTa OyAeT BbINOJIHEHA O€3 JUIIHUX 3aTpaT U

ABJIACTCA cpe,uHeﬁ I10 Ka4CCTBY.
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3.8 Ouenka 3xoHOMHYecKOH 3 PeKTHBHOCTH NPOEKTA

B pesynbrare BHINMOMHEHUs TMOCTABICHHBIX 3aj]ad MO JAaHHOMY pasjelny,
MO>KHO CJ€NaTh CIEAYIOIIHNE BHIBOBI:

— B pesynbrate nposeneHus SWOT-aHanu3a ObUIM BBISIBICHBI CHUJIBHBIE U
cnabble CTOPOHBI MPOEKTa, TMPOBEIECHA OIEHKAa BO3MOXHBIX yrpo3 U
BO3MOXKHOCTEN MnpoekTa. bbijio ycTaHOBIEHO, UTO pa3paboTka KOMIUIEKCa Mep 0
BBIJICJICHUIO CUTHAJla U3 IIyMa M OIIEHKE UX TOTPENTHOCTH MMEET HECKOJIbKO
BaXHBIX MPEUMYIIECTB, O0ECIEUMBAIONINX TMOBBIIMICHUE MPOU3BOAUTEIHLHOCTH,
0€30MacHOCTH U SKOHOMUYHOCTU TEXHOJIOTUUECKUX MPOIIECCOB.

— B pe3yibTaTe CpPaBHEHUS KOHKYPEHTHBIX TEXHUYECKUX PEIICHHUH, OBLIO
BBISIBICHO, YTO JIaHHAas HAyYHO-HMCCIICOBAaTeNIbCKasi pa3paboTKa SBISETCS
KOHKYPEHTOCIIOCOOHOM M UMeeT PsiJl MPEUMYIIIECTB.

—  ObUT MPOBENEH pacyeT IIeHbI pa3paboOTKH, KOTOpbId coctaBwi 214447,6
pyOneit. Takum oOpa3om, 3TO MO3BOJIAIO OLEHUTH MEPBOHAYANBHBIN OHOIKET
3aTpaT Ha peaju3aluio HAyYHO-TEXHUYECKOTO MPOEKTa.

C ydeTroM BBIIIIEHATMCAHHOTO, MOKHO CJeNaTh BBIBOJ, YTO BBITIOJIHEHHE
HAyYHO-HCCIIEIOBATEILCKUX  pabOT  OLIEHMBAETCS  YPOBHAMH  JOCTHXKCHHS
HKOHOMHYECKOT0, HAyYHOTO, HAYYHO-TEXHHYECKOTO U COIUATBLHOTO 3((PEeKTOB.
Peanuzanus JaHHOTO HAYYHO-TEXHHYECKOTO IIPOEKTA, IO3BOJSET YBEIUYUTH
3 PEeKTHBHOCTh, TMPOU3BOJACTBA, C pecypcocOeperaronield CTOPOHBI  ITyTeM
BHEJIPEHUSI HOBBIX CUHXPOHHBIX YCUJIUTENIEW C MEHBIIEH MOTrPElIHOCThIO, 3TO
MO3BOJIUT TPOW3BOAUTH H3MEpPEHUs Oojee TOYHO, a COLMAIBHYIO, IyTeM

yiIyulieHrs 0€30MacHOCTH U YIYUYIIEHUU YCIOBUM Tpy/a.
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4 COHI/IaJIbHaﬂ OTBETCTBCHHOCTD

B nannOM pazzgene paccMaTpuBaeTCs KOMIUIEKC MEPOTIPUSTHH, C TOMOIIBIO
KOTOPBIX MPOWCXOAUT MHHUMHU3AIMS HETaTUBHOTO BO3JICUCTBUS (aKTOPOB,
BO3HHUKAIONIUX TIpH pabOTe ¢ KOMIBIOTEpOM. biaromapsi MpOBEICHUIO JTaHHBIX
MEPOTIPUATHH MOYKHO TOBBICUTh MPOU3BOAUTEIBHOCTh TPyAa COTPYAHHKOB,
KOTOpBIE 3aHUMAIOTCS MPOBEICHHWEM HCCIEAOBAaHUN M pealu3aluell KOMIUIEKCa
MEp TIO BBIJICJICHUIO CHTHAJa W3 IIymMa W OIEHKE HMX IorpemHoctei. JlanHas
pa3paboTka OyAeT OCYIIECTBIATHCS B KaOWHETE, KOTOPBIM OCHAIIEH padoyum
MECTOM, a Takke KommbloTepoM. OCHOBHOW  00JacThl0  NMPUMEHEHUS
pa3pabaThIBaEMOT0 PENICHUS OYIyT SBIATHCSA PAJMOTEXHHUYCCKUE HCCIICTOBaHMUS
Ha HaJIMYWE IITYMOB B CHTHaJjaX.

Pabota ¢ KOMIIBIOTEpPOM  BBI3BIBACT  3HAYUTCIIBHOEC  YMCTBEHHOC
HampsDKEHUE W HArpy3Ky II0JIb30BaTeNsl, BHICOKYIO HANPSDKEHHOCTHh 3PUTEIBHOM
paboThl W SABISAETCS MPUIMHON JOCTATOYHO ONIYTUMOW HArpy3KH Ha MBIIIIEI PyK
Npyu JUITEIBHOW paboTe C MBIIBI0 H KIaBHATypod. [l omTHManbHOTO
noJJepXaHusi pabouell TMO3bI  IMOJB30BATENsl HEOOXOIUMO  PpallOHAIBLHOE
pacroioKeHne TPeOyeMbIX 3JIEMEHTOB M pallOHAIbHAS KOHCTPYKIHS pabodero
Mmecta. Tarxke mpm paboTe C KOMIBIOTEPOM HEOOXOJMMO PpaAIMOHAILHO
pacmpenensiaTe BpeMs Ha pa0doTy W OTHbIX. [Ipu HEcoOMI0JeHUH TPaBHIBLHOTO
peXrMa BO3MOXKHBI TIPOSBIICHUSI 00JI€3HEHHBIX OIIYIICHHUH, YCTaIOCTH, HEPBHOTO

HaIIPAKCHUA 1 T.I1.

4.1 IlpousBoacTBeHHasi 0€30MACHOCThH

s naHHOW pabodeit 30HbI HEOOXOIUMO MPOAHAIM3UPOBATH CIEAYIOIINE
daktopsl. K BpenHbM (pakTopam oTHOCSTCS:

—  OTKJIOHEHHE MOKa3aTeslell MUKPOKINMATa;

—  TOBBILICHHBIA YPOBEHB IIIyMa HA paboueM MECTE;

—  TIOBBILICHHBIN YPOBEHB JJIEKTPOMATrHUTHBIX U3JTYYEHHU;
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—  HEIOCTAaTOYHasl OCBEIEHHOCTb pabo4eil 30HBI.

K onacHbiM ¢akTopoM paboueit 30Hbl OTHOCSTCS:

—  OIIaCHOCTH I[10Kapa;

—  ONACHOCTb MOPAXKEHUsI MIEKTPUUIECKUM TOKOM.
UpesBbplualiHble CUTYalMH XapaKTEepHbIE ISl JAHHOTO 00bEKTa:

—  ToXxap.

4.1.1 AHanu3 BpeAHbIX (PAKTOPOB

4.1.1.1 OTKy10HeHNe OKA3aTeleil MUKPOKJIUMATA

MukpokiumaTr SBJISETCS Ba)KHOW XapaKTEPUCTUKON TMPOU3BOJACTBEHHBIX
noMeinieHuid. B opraHusMe dYenoBeKa MPOUCXOJIUT HEMPEPHIBHOE BbIICICHUE
tera. OJHOBPEMEHHO C MPOLECCaMHM  BBIAEIEHUS TeEIja MPOUCXOIAUT
HEIpepbIBHAs TEIUIOOTJAaya B OKPYXaIIyl cpeny. PaBHoBecne MexIy
BBIJICJICHUEM TEILIA U TEIJIOOTAAYEl pEeryInupyercsa NpoleccaMu TepMOPETYIISALNH,
T.€. CIOCOOHOCTBIO OpraHuW3Ma NOJJIEPKUBATh IMOCTOSHCTBO TEIIOOOMEHA C
COXpaHEHHMEM IMIOCTOSSHHOW TemmepaTypbl Tena. OTaadya Temjga MPOUCXOIHUT
pPa3IMYHBIMU BUAAMU: U3IIYUYEHUEM, KOHBEKIIMEH, UCTIAPEHUE BIIarH.

Hapymenue temsoBoro OanaHca B YCIOBUSX BBICOKOM TeMIEpaTyphl
MOXET NPUBECTH K NEPErpeBy Tejla, U Kak CIEJCTBHE K TEIUIOBBIM yAapaMm C
oTeper CO3HaHMs. B  ycIOBHSIX HU3KOW TeMIEpaTypbl BO3JyXa BO3MOXHO
MEPEOXTAKICHNE OpraHu3Ma, MOTYT BO3HUKHYTH MPOCTYAHBIE OOJIE3HH,
PaUKYTIUT, OPOHXUT U ApYyrue 3a00J€BaHUSL.

K mapamerpam MukpokinMmaTa OTHOCSTCS: TeMIepaTypa BO3AyXa,
TeMIEepaTypa ITIOBEPXHOCTEM, OTHOCHTEIBHAS BIIAXKHOCTh BO3/1yXa, CKOPOCThb
JBUKEHUS BO3/TyXa.

OntuManibHble 3HAYEHUS OTHUX XapAaKTEPUCTUK 3aBHUCAT OT CE30HA

(X0noHBIN, TEMIBIN), a TaKXKEe OT KaTeropuu (puznueckoil Tsxectu padoThl. Jlis
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MHXEHEpa-MeTpoJiora OHa siBisieTca JErkoil (la), Tak kak paboTa MPOBOAUTCS
cujs, 06e3 CUCTEMaTUYECKUX (PU3NUECKUX HArPY30K.

CornacHo TpeOOBaHUAM, ONTUMAJIbHBIE U JOMYCTHUMBIE IMapaMeTpbl
MHUKpOKJIMMaTa B oricax nmpuseacHbl B Tadmuie 4.1 u tadbnuue 4.2 [11].

Ta6nuua 4.1 — OnTuManbHble 3HaYEHUS! XapaKTEPUCTUK MUKPOKIMMATa

Ckopoctb
Temmneparypa | OtHOcHUTENbHAS
ITepuon rona 4 R IBIDKEHUS
BO311yXa,’C BIAKHOCTB, %
BO3/1yXa, M/C
X010 1HBIH 22-24 40-60 0,1
Ténmerit 23-25 40-60 0,1
Tabnuma 4.2 — JlomycTuMble TTOKa3aTeIn MUKPOKINMaTa
[Iepuon Temmnepatypa Bo3nyxa, °C OtHocutenbHas | CKOpOCTh JBHKEHUS BO3/yXa,
roja BJIQ)KHOCTh Mm/c
Jnamazon Junamazon BO371yXa, %0 Jnamazon Jnamazon
HIDKE BBIIIIE HIKE BBIIIIE
ONTUMAJIBHBIX | ONTHMAJIBHBIX OINTUMANIBHBIX | ONITUMAJIBHBIX
BETMYHH BEJIMYHMH BEJIMYHMH BEJIMYHMH
TerbIi 21,0-22,9 24,1-25,0 15-75 0,1 0,2
XO0JIogHBIH 20,0-21,9 25,1-28,0 15-75 0,1 0,1

Jns  co3maHus  OnaronpusiTHBIX  YCJIOBUM TpyjJda U TOBBIIICHUS
MIPOU3BOIUTEILHOCTH, HEOOXOIMMO TMOAACPKUBATH ONTHMAIIbHBIE MapaMeTPhl
MUKPOKJIMMAaTa MPOU3BOJCTBEHHBIX NOMEUIEHUW. [ 3TOro MIOKHBI OBITh
MPEYCMOTPEHBI CIEAYIOIIME CPEJICTBA: LEHTPAJIBbHOE OTOIUICHUE, BEHTUIISALIMSA

(I/ICKYCCTBCHHEUI " eCTeCTBeHHaH), HCKYCCTBCHHOC KOHAWITNOHHUPOBAHUC.

4.1.1.2 IloBblIeHHBI YPOBEHb IIyMa HA padoueM MecTe

OnHOWM W3 BaXHBIX XapaKTEPUCTUK IPOU3BOJCTBEHHBIX IMOMENIEHUMN

SBJISIETCS YPOBEHD IIyMa.
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OCHOBHBIMH HCTOYHMKAMH IIIYMa B IIOMEIIECHUU SBJISIFOTCS :

—  CHCTEMa OXJIaXICHUsS LICHTPAJILHBIX IIPOLIECCOPOB;

—  JKECTKHUE JUCKHU;

—  1IyM C YJIULBL.

[loBbIlIEHHBIH ypOBEHb IlIyMa HEOJArompusITHO BO3ACHCTBYET Ha
OpraHu3M 4YeJIOBEKa B IIEJIOM, TAK M HAa HEPBHYIO CHUCTEMY M OpraHbl Cilyxa B
YaCTHOCTH, YTO BEJAET K IMAJCHUIO IPOU3BOAUTEILHOCTH TPYAA U MOXKET IIPUBECTHU
K pa3BUTHIO 3200JIEBAHUI HEPBHOM CUCTEMBI M CHIIKEHHUIO CITyXa.

[Ipu BBIMOTHEHUU OCHOBHOW paboTel Ha [IOBM ypoBenp myma Ha
pabouem mecte He foiikeH npebimath S0 n1BA. JlomycTuMble YpOBHU 3BYKOBOTO
JABICHUs B IIOMEIIECHMAX U1 IEPCOHANA, OCYLIECTBIAIOLICIO JKCILIyaTalUIo
OBM nipu pa3HbIX 3HAUCHHSIX YaCTOT, MPUBeAeHbI B Tabuie 4.3 [11].

Ta6nuua 4.3 — [lonyctuMble ypOBHU 3ByKa Ha pabodeM MecTe

Bun tpynosoi VpoBHM 3BYyKOBOro JaBieHuUs, 1B, B OKTaBHBIX | YPOBHU 3ByKa H
NeSATeNbHOCTH, II0JIOCAX CO CPETHETEOMETPUYECKMMHU 4aCTOTaMM, I'Il | SKBUBAJIEHTHOTO

paboyee MecTo 31,5 |63 [125 | 250 {500 | 1000 {2000 4000 |8000 |3Byka (B ABA)

KoncrpykTropckue
Oropo, mporpammu-|86 |[71|61 |54 |49 |45 42 40 38 50

CTbI, TabopaTopuun

JIngs CcHWKEHus YpOBHS IIyMa, MPOU3BOJUMOIO NEPCOHAJIBHBIMU
KOMIIBIOTEpAMH  PEKOMEHIYETCSl PEryJsIpHO MPOBOJAUTH MX TEXHUYECKOE
oOCIy)KMBaHHME: YHUCTKAa OT TbUIM, 3aME€Ha CMAa3bIBAIOIIUX BEIIECTB; TaKKe
MIPUMEHSIOTCA 3BYKONOTJIOMIAOIIME MaTepuansl. /[ CHUKEHUsT yPOBHS LIyMa C
YJIMLBI PEKOMEHYETCSl YCTAHOBKA F€PMETUYHBIX CTEKJIONAKETOB, & TAKKE MMOCAIKA

3€JIEHBIX HACAXKICHUM HA NPWIETAIOLIEN TEPPUTOPHUHN.
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4.1.1.3 IloBbIIEHHBIH YPOBEHDb 3JIeKTPOMATHUTHBIX H3JIy4eHH

I[Ipu  pabore Cc  KOMIOBIOTEPOM  MOJB30BaTEIb  HAXOAUTCA B
HEMOCPEJCTBEHHOM ONM30CTM K MOHHUTOPY, UTO BBI3BIBAET BO3JECHCTBUE
anexkTpoMarHuTHeIX moniei (OMII). BpenHoe BiausiHME TEpPEeMEHHBIX MAarHUTHBIX
MoJIeH TOJKHO OBITh YYTEHO IIPU OpraHU3alud pabovero Mecta ¢ IepCOHATbHBIMU
AIIEKTPOHHO-BBIYUCIUTEIHLHBIMEU MalinHaMu (IIDBM).

Korna na yenoBeka BO3AEHCTBYIOT MOJISI, HAMPSXKEHHOCTh KOTOPBIX BBIIIE
JOMYCTUMOW HOPMBI, TO BO3HUKAIOT HAPYIICHUS HEPBHOMW, CEPACYHO-COCYAUCTOM
CHUCTEMBI M HEKOTOPBIX OMOJIOrMUECKUX MoKa3aTeeit kposu [11].

PaGora mnpoBoguiack Ha COBPEMEHHOM KOMIIBIOTEpE, TJ/I€ 3HAYCHHS
AJIEKTPOMArHUTHOTO M3JIyYeHHs Majbl U OTBEYAIOT TpPeOOBAaHUSAM, KOTOPBIC
npuBe/ieHbI B Tabuie 4.4

Tabmuma 4.4 — Bpemenno qonyctumbie ypoBau OMII, coznaBaembix [I9BM

Ha pabounx mecTax [18].

HaunmeHnoBanue nmapameTpoB BIY
HanpsixkenHoctb B arana3oHe 9actoT oT 5 I'm go 2 kI’ 25 B/m
AJIEKTPUYECKOTO TOJISI
B auana3zoHe yactoT oT 2 xI'm mo 400 2,5 B/m
k'
II1moTHOCTE MArHUTHOTO B auamna3oHe 4actoT oT 5 'y mo 2 k' 250 uTn
MOTOKA
B auanasoHe yactoT oT 2 xI'm mo 400 25 uTn
Kl 11
HanpsikeHHOCTB JIEKTPOCTaTUYECKOTO OIS 15 xB/m

Jlnst obecrieueHrss HOPMAJIBHOW JEATEIHHOCTH TOJB30BATENS C YYETOM
HOPM MPEAENbHO JOMYCTUMON HampsikeHHOCTH OMII skpaH MOHMTOpa JOKEH

HaxoAauThcs Ha pacctossHum ot 0,6 10 0,7 M, HO He Oike, yem 0,5 M OT TJ1as.
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4.1.1.4 HenocTaTouHasi 0OCBEIIEHHOCTH padoyeil 30HbI

Oxkono 80% obmiero ob6bema HHPOpPMAIMKM YETOBEK TMOJIy4aeT uepe3
3puTenbHbINA KaHan. KayecTBo nocrynaromeid nHGpopManuu BO MHOTOM 3aBUCUT OT
OCBEILICHHSI, HEYJIOBIETBOPUTEIBHOE KAau€CTBO KOTOPOrO BBHI3BIBAET YTOMIICHHE
opranuzMa B 1enoMm. IIpu HeEynOBIETBOPUTEIbHOM OCBELIEHUU CHHXKAETCS
OPOU3BOJUTEIBLHOCTh TPYyJa M  YBEIMYHMBACTCS KOJHUYECTBO JIOMYCKAEMBIX
METPOJIOrOM OLINOOK.

Tak kak paboTa WMH)XEHepa-MeTpoJiora MOAPa3yMeBaeT 3PUTENIbHBIA THI
paboThl, TO OpraHu3alus MPaBUIBHOTO OCBEIIEHHUS MMEET 3HAUYUTEIBbHOE MECTO.
[IpeneOpekenre MaHHBIM (HAKTOPOM MOXKET MPUBECTH K MpodeccroHaTIbHBIM
OOJIE3HIM 3pEeHUSI.

B paGouem mnomenieHnn HEOOXOJUMO ECTECTBEHHOE OCBEIIEHHE (uepes
OKHA) U HUCKYCCTBEHHOE OCBEIICHHE (MCIIOJIb30BAHUE JIAMII TPU HEIOCTaTKe
€CTECTBEHHOTO OCBEILICHHUS ).

CBETWJIBHUKH B TOMEIIEHUU JIOJDKHBI PaclojliaraTbCsi PaBHOMEPHO 10
IUIOIIAM TIOTOJKA, TEM CaMbIM OOecredrBasi paBHOMEPHOE OCBEIEHHE pabounx
MECT.

Pazpsa 3puTenpHBIX paboT HHXKEHEpa-MeTpoJiora OTHOCUTCS K paszpsay I
nojpa3psiay r (BBICOKOM TOYHOCTH), HapamMeTpbl HCKYCCTBEHHOTO OCBEICHUS
yka3aHbl B Tabymne 4.5 [12].

Tabauna 4.5 — HopMmatuBHBIE 3HAYCHHUS OCBEIIEHHOCTH

HckyccTBeHHOE
OCBEILICHHE
Haumenpm OcBenEHHOCTB, JIK
170787011 KonTp ITpu cucrteme
Paspsan | Ilogpas
XapakTep | SKBUBAJIECHT acT KOMOWHUPOB
. 3pUTEeN | A Xapakrepu [Ipun
HCTUKA HBIN . 00BeK AQHHOTO
BHOMU 3puTen CTHKa CUCTEM
3pUTENBHO | pa3Mep . Ta C OCBEILEHUs
% paboT | bHOIA ¢doHa e
i paboThl | 0OBEKTA ¢doHo B Tom
Bl paboThI o0rero
pa3nu4eHus M qucie
Bceer OCBellE
, MM oT
0 HUs
oOmer
0
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IIpoodoncenue mabauyol 4.5

Cpenn
. i u | CBeTibIi
Bricokoit | Or 0,3 no n r Goms | << 400 | 200 200
toynoct | 0,5 o >
mou CpeaHNA
<<

4.1.2 Ananu3 onacHbIX GaKTOpPOB

4.1.2.1 OnacHocTh BOBHUKHOBEHHS MOKapa

B nomemennsix ¢ [I9BM mnoBbllIEH pHUCK BO3HMKHOBEHHUSI TOXKapa.
HeucnpaBHOCT,  27€KTpOOOOpPYAOBaHUSA,  OCBEIIEHUS, HEMpaBWIbHAS  UX
JKCIUTyaTalusi, HAJIMYUE CTATUYECKOrO DJIEKTPUYECTBA HEYIOBJICTBOPUTEIbHBIN
HAJ30p 3a TOXKAPHBIMH YCTPOMCTBAMH M TMPOU3BOACTBEHHBIM OO0OpPYAOBAHUEM
MOKET TOCITYKUTh IPUUUHOMN TToXkapa. [loxkap Ha peanpUsATHA HAHOCUT OOJIBIION
MaTepuaJbHBIH yIIep0 M YacTO COMPOBOXKIACTCS HECUYACTHBIMHU CIIYYasiMH C
JIIOJbMU.

[TosxapHast 6€30MacHOCTh BKJIIOUAET B ce0sl KOMIUIEKC OpraHU3aIllMOHHBIX
U TEXHHMYECKHUX MEPONPUITHH, HANpPaBICHHBIX Ha oOecreueHrne OE30MacCHOCTH
JFOJEH, MPEAOTBPAIICHHS TT0XKApa, OTPAHUYCHUE €r0 PACIPOCTPAHCHUS, A TAKKE
CO3JaHME YCIOBUU JIJI1 YCIICIIHOTO TYILICHHUS MOXKapa.

Jlns  mpoduIaKTUKA TOXKapa JOKHBI O0O0CCIIEUUBATHCS PETYISIPHBIC
MPOBEPKU TMOXKAPHOM CUTHAIM3AIWAK, IEPBUYHBIX CPEACTB MOKAPOTYIICHUS;
NPOBOJUTHCS MHCTPYKTAXXK U TPEHUPOBKHU MO JEHCTBHUSAM B CiIy4ae IO)Kapa; HE
3arpoOMOXKIAThCSl U HE OJIOKMPOBATHCS JBAKYallMOHHBIC BBIXOJbI; BBITTOTHSATHCS
TpeOOBaHUS TMPaBWJI TEXHUYCCKOW OKCIUIyaTalldd W  TPaBWJI  TEXHHKHU
0C30IMacHOCTH TMPH OSKCIUTyaTalldd dJESKTPOYCTAaHOBOK; BO BCEX CIIY)KEOHBIX
MOMEIICHUAX JIOJKEH OBITh ycTaHOBIIeH «IlaH sBakyaruu Jr0/Iei Mpu moxkape»,
perilaMEeHTUPYIOIIMIA JACUCTBUSI TEpPCOHAda B CJIydae BO3HUKHOBEHMS oOuara

BO3TOPaHMS W YKA3bIBAIOIIMI MECTa PACIIOIOKCHHSI TOKapHOU TexHuKH [13].
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Jlns mpenoTBpamieHust moxkapa nomemienue ¢ [[9BM  ngomkHO ObITH
000pyZAOBaHO MEPBUYHBIMU CPEACTBAMH MOXKAPOTYIICHUS: YTJIEKHCIOTHBIM
orHerymuteneM tuna OVY-2 wumu OV-5. Takke noMmenieHUe ITODKHO OBbITh
OCHAILEHO IIOKapHOW CUTHaiIu3anue. PekomeHayeMbli TUII — CUCTEMa Ha
OCHOBE omnThdeckux noxkapusix uiBemarenen JIUII-3CY u mynera Curnan-2011
SMD.C-2000. PexomenayeTcsi Takxke 000pya0BaTh MOMEIIEHNE aBTOMATUYECKOM
YCTAHOBKOM 0OOBEMHOr0 Tra30BOr0 IMOXKAPOTYUIEHUS, HANpUMEpP CHUCTEMOU

A30THOTO MOKAPOTYIICHUA «Fapcnc».

4.1.2.2 OnacHOCTb MOPAKEHUS FIEKTPUIECKHUM TOKOM

B cB3M ¢ HamuyueMm  3JICKTPOOOOpYMOBAaHHMS IS JIAHHOTO
IIPOU3BOJICTBEHHOTO0 O00BEKTa XapaKTEPHBIM SIBIISICTCS BO3MOXKHOCTH ITOPAKCHHS
DIIEKTPUYECKUM TOKOM. JIJIsi CHFDKEHUSI TaHHOTO PHCKa HEOOXOIMMO COOOAATh
HOPMBI JIEKTPOOE30MaCHOCTH.

DeKTpoOe30MacHOCTh — 3TO CUCTEMa OPTaHU3AIMOHHBIX M TEXHHYECKHX
MEPONPUATHH U CPEACTB, OOCCIICUUBAIONINX 3alIUTy JIOACH OT BPEAHOTO H
OIACHOTO ISl JKU3HHU BO3JEHCTBUS SJEKTPHUUECKOTO TOKA, DJICKTPUUYCCKOU IYTH,
AJIEKTPOMArHUTHOTO TIOJISt M CTATUYECKOTO JICKTPUUYESCTBA.

OnacHOCTh TMOPAKEHHS AJICKTPUYECKUM TOKOM, B OTIMYHE OT MPOUYHUX
OIMACHOCTEH, yCyryOJsieTCs TeM, YTO YEJIOBEK HE B COCTOSHMM 0€3 CIelraIbHBIX
npuOOpoB  OOHAPYKUTH  HANpPSDKEHWE  JUCTAHIIMOHHO, Kak, HalpuMmep,
JIBUKYIIEHCS YacTH, PacKaI€HHBIA OOBEKT, OTKPHITHIC JIOKH, HE OTpaxAEHHBIC
TJIOMIAJKKA HA OONBIINX BBICOTaX. OMAaCHOCTh OOHAPYKUBACTCS CIUIIKOM IO3THO
— KOT'/J1a YEJIOBEK YK€ MTOPAXKEH.

[lomemienre, TH€ PACTOJOXKEHBI TMEPCOHATBHBIC  BBIYHCIUTEIHHBIC
MalTuHbBI, OTHOCHUTCS K TOMENICHUSM 0€3 TMOBBINIEHHON OMAacHOCTH, TaK Kak
OTCYTCTBYIOT ciieayrommue ¢pakropsl [11]:

—  CBIPOCTH;

—  TOKOHIPOBOJIAIIAs ITbLIb;
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—  TOKOMNPOBOJSIINE MOJIbL;
—  BBICOKas TeMIlepaTypa;
— BO3MOKHOCTh OJIHOBPEMEHHOTO MPUKOCHOBEHHS YEJIOBEKA K MMEIOLIUM

COCUMHEHUE C 3eMJIEM METAIOKOHCTPYKLMAM 3JaHUN, TEXHOJIOTMYECKUM

anmnaparam U MEXaHU3MaM u MeTaNTNYECKUM KOpIycam

AIEKTPOOOOPYIOBAHMUS.

[lepcoHanbHbIll KOMIIBIOTEP NMUTaeTca OT cetu 220B mepeMeHHOro TOKa ¢
gactoroil 50['1. DTO HampsbKeHUWe OmacHoO MJisi KU3HM, MOATOMY O0O0s3aTeIbHBI
CJIEIyIOIINE MEPBI IPEIOCTOPOKHOCTHU

—  Tepea HayajJoM paboThl HYXKHO YOETUTHCS, YTO BBIKIIOYATEIH U

PO3ETKa 3aKPETUICHbl U HE UMEIOT OTOJIEHHBIX TOKOBEAYIINX YacTel

— 1pu OOHAapY)KEHHH HEUCIPABHOCTH OOOpyJOoBaHUS U TPHOOPOB

HEOOXOJIMMO, He Jeias HUKAKUX CaMOCTOATENbHBIX HCIpPABICHUM,

COOOIIUTH YEIOBEKY, OTBETCTBEHHOMY 3a 000py0BaHNE

K MeponpusaTusM 10 MNPEJOTBPALIECHUIO BO3MOXXHOCTU IOPAKECHUS
AIEKTPUYECKUM TOKOM CIIEAYET OTHECTH:

—  TpU NPOU3BOJCTBE MOHTAXKHBIX pabOT HEOOXOIMMO HCIOJB30BaTh

TOJIBKO UCITPAaBHBIM HHCTPYMEHT, aTTeCTOBaHHBIN ciryk00it KUITnA.

— € [N 3alUMTBl  OT TOPAXEHUS  DIIEKTPUYECKHM  TOKOM,
BO3HHUKAIOIUM MEXJy KOPIYCOM MPUOOPOB M HMHCTPYMEHTOM IpH Mpodoe
CETEBOI0 HANpPsDKEHUS Ha KOpIyC, KOpmyca NpUOOpPOB M HHCTPYMEHTOB
JOJKHBI OBITh 3a3€MJICHBI.

—  IIpU BKJIIOYEHHOM CETEBOM HAIPsDKEHHUM pabOThl Ha 3aJHEl maHenu
JOJKHBI OBITh 3aMpEIIeHBI.

—  Bce palboThl MO YCTPAaHEHUIO HEHCIPABHOCTEW JOJKEH MPOU3BOJIUTH
KBaJU(PUIIUPOBAHHBIN MTEPCOHAIL.

—  Heo0XoIHuMO MOCTOSIHHO CJIEIUTh 3a UCIIPaBHOCTBIO

AIEKTPOMPOBOJKH.
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4.2 JkoJorudeckas 0e30MacHoOCTb

[Ton oxpaHOW OKpYyXKAloIIe Cpenbl XapaKTepU3yeTcs Pa3IUuyHOro poja
MEPOTIPUATUSMH, BIUSIONINE HA CISAYIOMIUE TPUPOTHBIC 30HBI:

- atMocdepa;

- rugpocdepa;

- nmutocdepa.

[Tomemnienre ¢ MEpCOHATBLHBIM KOMITBIOTEPOM OTHOCHUTCS K TIATOMY Kjlaccy,
pa3Mep CaHMTapHO-3aIUTHON 30HBI KOTOPOTO paBeH 50 METpoB, Tak Kak paborta

Ha TICPCOHAJIbHOM KOMIIBIOTCPEC HEC ABIIACTCA 9KOJIOTUUCCKH OIIACHOM.

4.2.1 3arpsizHeHue ruapocdepsl

3an}13H€HI/I€ I‘I/I,IlpOC(bepBI OTPOMHBI U ITPOUCXOOAT JOBOJIBHO JaBHO.

OCHOBHBIMH HMCTOYHHMKAMH 3arpsi3HEHUH SIBIISIIOTCA IMPOMBIIUIEHHOCTh U
CEIIbCKOE XO3SIMCTBO. BHYyTpeHHME BOJOEMBI 3arpsi3HSIOTCS CTOYHBIMM BOJAMHU
Pa3IMYHBIX OTPACIEH MPOMBIIIJIEHHOCTH.

Crounast Bojla — 3TO B0/, ObIBIIAasi B OBITOBOM WJIM IPOW3BOJICTBEHHOM
ynoTpeOieHnd, a TakkKe TMpolIeAnas 4Yepe3 KaKyr-I1u00 3arps3HEHHYIO
TEPPUTOPHIO.

B mpomecce paboTel HMHKEHEpa-METPOJOTa BO3MOXKHO 00pa3oBaHHE
XO3SIICTBEHHO — OBITOBBIX BOJI.

BriTOBBIE CTOYHBIE BOJIBI TOMEIICHHS 00PA30BBIBAIOTCS TIPH IKCILTyaTalluH
TyaJIeTOB, CTOJIOBOM, a TAK)KE MPU MBITbE PYK, MOJOB U T.1. JlaHHBIE BOABI JOJKHbI

OTIPABJIATHECSA Ha TOPOJCKYIO CTAHIUIO ouncTKy [14,15].

4.2.2 OTxoanl

OcHOBHbIE BHJIBI 3arpsi3HEHUS JHUTOCPEphl — TBEpAbIE OBITOBBIE U

IIPOMBIINIJICHHBIC OTXO/IBI.
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B npouecce paboTel uHMXKeHepa-MeTpojora OyAayT oO0pa3oBbIBATHCS
pasTuYHBIE TBEpAbIE OTXO0Abl. K HUM MOXXHO OTHecTH: Oymary, Oarapeilkw,
JAMIIOYKH, WCIIOJIb30BAaHHBIC KAPTPUIKH, OTXOJIBI OT TMPOAYKTOB THUTAHUS U
JUYHOW THUTUCHBI, OTXOJIBI OT KAHIIEISIPCKUX MPUHAIICKHOCTCH U T. 1.

3amura MOYBEHHOTO TTOKPOBA U HEAP OT TBEPJBIX OTXOJ0B PEATU3YETCS 3a
cyer cOopa, COPTHPOBAaHUS W YTWIM3AIMH OTXOJOB W HMX OPraHW30BAHHOTO

3aXOPOHECHUS

4.3 be3onacHOCTH B Ype3BbIYAHHBIX CHTYaLMAX

Haubonee xapakTepHOil upe3BbIYaliHOW CuUTyalued Jyisi JaHHOTO
MPOU3BOICTBEHHOT'O TTOMEILECHUS SABJISIETCS MOXKap.

[To)xapHasi OMacHOCTb TEPCOHAIBHBIX  AJIEKTPOHHO-BBIUUCIUTEIBHBIX
MallinH, OOYCJOBJIEHa HAJIMYWEM B TPUMEHIEMOM 3JEKTPOOOOPYIOBAHUU
TOPIOYUX M3OJSIMOHHBIX MaTepuasoB. ['OpIOYUMU SIBISIOTCS M3OJSAIUS OOMOTOK
TpaHC(POPMATOPOB, PA3TUUYHBIX JIEKTPOMArHUTOB, MPOBOJIOB U Kabeeil.

CornacHo ompeaeeHUI0 KaTeropuil MOMENICHUH, 3JaHUM W HapyKHbBIX
YCTAaHOBOK II0 B3PBIBOIOXKAPHOW M moskapHOoW Oe3omacuoctu (HITB 105-03)
IPOU3BOACTBA MOJPA3ACIAIOTCA MO TMMOXKAPHOW U B3PHIBHOW ONACHOCTH Ha
kateropuu A, b, B, I, 1.

[ToMemenre no noXapHOM U B3PBIBHOW OIACHOCTHU OTHOCST K KaTteropuu [’
(ymepenHas M0KapOONaCHOCTD), XapaKkTePU3YOLIEHCs OTCYTCTBUEM
JIETKOBOCIUJIAMEHS FOLIMXCS BELIECTB U MATEPUAJIOB B TOPSYEM COCTOSTHUM.

[Ipn cTpouTenbCcTBE 3HaHUM W COOPYXEHHM C YYETOM KATErOpHU
MMPOU3BOACTBA NPUMEHSIOT CTPOUTEIbHBIE MAaTEPUAIBI U KOHCTPYKIMU, KOTOPBIE
MOAPA3AEISAIOTCS HA TPH TPYIIIIbL:

— CropaeMsbie;

— TPYAHOCTOpPaEMBbIE;

— HECTOpaeMmsle.

3I[aHI/Ie, B KOTOPOM HaXOAWUTHCA IMOMCIICHNC OTHOCHUTCA K HCCIOPaCMbIM.
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Jlns mpenoTBpamieHust moxkapa nomemienue ¢ [[9BM  ngomkHO ObITH
000pyZAOBaHO MEPBUYHBIMU CPEACTBAMH MOXKAPOTYIICHUS: YTJIEKHCIOTHBIM
orHerymurenem tuna OY-2 niam OY-5.

[Ipy HEBO3MO>KHOCTH CaMOCTOSITEJIbBHO MOTYIIUTh MOXKap HEOOXOAMMO
BBI3BaTh IOKAPHYIO KOMAaHHAy, IIOCJE€ 4YEero IOCTaBUThb B M3BECTHOCTb O

CIIyYHBIIEMCS MH)KEHEpa 10 TeXHUKHU Oe3omacHocTH [16].

4.4 TlpaBoBbIe M OPTaHU3ANUOHHBIE BOMPOCHI 00ecevYeHu s

0€30MaCHOCTH

3akOHO1aTeILCTBOM P® perynupyroTcsi OTHOIICHUS MEXK1Y OpraHu3aiuen
U paboOTHHKaMH, Kacalollhecss OIUIaThl TPyJa, TPYIAOBOIO pacropsjka,
COITMAIBHBIX OTHOIIEHWM, OCOOCHHOCTU PETYJIMPOBAHUS TPpyJa >KEHIIWH, JIETEH,
JOJIeH C OTPaHUYEHHBIMU CIIOCOOHOCTSAMHU U JIp.

[IpopomkurensHOCTh pabovero AHS He JOJbKHA mpeBbimaTh 40 yacoB B
Henento. [l pabotHukoB 10 16 neT — He OGosee 24 yacoB B Henmento, oT 16 1o 18
neT — He Oosiee 35 yacoB, kak W st mHBAIUAOB I u Il rpynmsl. [{ns paboTHHUKOB,
paboTarolrXx Ha MECTaX, OTHECEHHBIX K BPEIHBIM YCIOBUSIM Tpyaa 3 U 4 cTerneHu
— He 6osee 36 "acos.

Bo3MOXXHO yCTaHOBIIEHHE HEMOJHBIX pPabo4YMii JeHb Il OepeMeHHOM
KEHIIIMHBI; OJHOTO M3 POJAUTENCH (OMeKyHa, MOMeYUTeNs), UMEIOIero pedeHka B
BO3pacTe JI0 YETHIPHAAIATH JIET (peOCHKa-MHBAIN/IA B BO3PACTE 10 BOCEMHAIATH
net). Omnarta TpyJa Ipu 3TOM MPOU3BOIAUTCS MPOMOPIIMOHATEHO OTPAOOTAHHOMY
BpeMeHH.  OrpaHuyeHud  NPOAOJKUTEIBHOCTA  €XKErOJHOTO  OCHOBHOIO
OIUIAYMBAEMOTO OTIYCKA, UCYUCIICHUS TPYIOBOIO CTaXKa U APYTUX TPYJOBBIX MPAB
IIPU 3TOM HE UMEETCHI.

[Ipu paGote B HOYHOE BpeMsi MPOAOKUTEILHOCTH pabodeil CMEHbI Ha
onuH yac MmeHbiie. K pabore B HOYHBIE CMEHBI HE JOIMYCKalOTCs OepeMEeHHBIE
KEHIMHBI; paOOTHUKHU, HE AOCTUTIKE Bo3pacta 18 JeT; JKEeHIIUHbI, UMEIOIINE

JIeTe B BO3pacTe M0 TpeX JIET, HWHBAJIUIbI, pPaOOTHUKH, HMEIOIIHME AeTel-
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MHBAJUAOB, a TAK)XKE PAOOTHUKH, OCYIIECTBISIONIME YXO 3a OONbHBIMH YI€HAMU
UX CEMEW B COOTBETCTBUM C MEIULMHCKUM 3aKIIOYEHUEM, MATEPU U OTLHI —
OJIMHOYKM JIETEU 10 IIATH JIET.

Opranuzanus o0s13aHa PENOCTABIATD €KErO/IHbIC OTIyCKa
MPOJIOKUTEILHOCTRIO 28 KajneHIapHbIX JHeH. [[ns paOOTHUKOB, 3aHATHIX Ha
paboTrax C OMNAcHbIMM WJIHM BpPEIHBIMU YCIOBUSAMH, IHpeycMaTpUBAEeTCs
JNOTIOJIHUTEIbHBIN OTIYCK.

PaboTHrKy B TeueHue paboyero AHs JOIKEH MPEAOCTaBISATHCA MEpPEPhIB
He Oojnee AByX 4acoB MU He MeHee 30 MUHYT, KOTOpbIA B pabouee BpeMms He
BKJIOUaercs. Bcem paboTHHMKaM NpPeNOCTaBISIOTCS BBIXOAHBIE IHHU, paboTa B
BBIXO/HBIE THU TIPOU3BOJIUTCS TOJIBKO C IOCMEHHOI'O COTlacus pabOTHHUKA.

Opranuzanus BbIIUTAYMBAET 3apa0OTHYIO Mmiaty paboTHUKaM. Bo3MokHO
ylep:kaHue 3apab0oTHOM IJIaThl, B ciydasx, npeaycMoTpenusix TK PO cr. 137. B
cilydae 3a/lepKKu 3apaboTHOW miaTel Oojiee yeMm Ha 15 nHelt paOOTHHK HMMeeT
IpaBo NPUOCTAHOBUTH PabOTy, MMCbMEHHO YBEJJOMUB pabOTOATEIS.

3akoHonarenbcTBOM P®  3ampemieHsl AUCKPUMUHALUS 1O  JIFOOBIM

IpU3HAKaM, a TaK)Ke IPUHYIUTEIbHBIN Tpya [17].

61



3aKJIouyeHue

B pesynbrare BBINOIHEHUS BBIMYCKHOW KBaNU()UKAIMOHHOW pabOThl ObLI
MPOBEJICH aHAJIU3 MPUHIMIIA CHHXPOHHOT'O I€TEKTUPOBAHUS.

[IpoBenen aHanmuTUYeCKUd 0030p CPEACTB M3MEPEHUHM HA OCHOBE
CUHXPOHHOTO JIETEKTUPOBAHUS

Boigenensl  TpM  COCTABISIIOUIME  MOTPEUIHOCTH  CHUHXPOHHOIO
JETEKTUPOBAHUS U MPOBEICHA UX OlLEHKa. M3 MoydeHHBIX pe3yjbTaTOB MOXHO
cAenaTh BBIBOJ, YTO NPH OTKIOHEHHHM YaCTOT JETEKTUPYEMOrO W OMNOPHOIO
CUTHAJIa TOTPEIIHOCTh BBIJCJICHHUS] CHTHalla BO3pPAcTaeT MPAKTHUYECKH MPSIMO
IPOMOPLUHUOHATIBHO YBEITUYEHUIO PA3HOCTU 4YacTOT. [lorpemHocTs BbIACICHUS
CUTHaJIa Tpu pa3HOCTH (a3 a0 5° He3HAUUTeNIbHA, a 3aTE€M BO3pAcTaeT U NpH
pasHoctn ¢a3z B 45° cocrabusger okono 30 %. Ilpu wucnonb3oBaHUM JABYX
CUHXPOHHBIX JI€TEKTOPOB, €cilu (a3pl OMOPHBIX CUTHAJIOB H3MEHSIOTCS Ha
OJIMHAKOBYIO BEJIUUMHY, NOSIBISAETCS 3HAUUTEIbHAs MMOTPEIIHOCTh IIPH U3MEPEHUU
CUH(a3HOW M KBaJpaTypHON COCTAaBISIONIEH CUTHAJIOB, MPU ATOM Ha pe3yibTat

N3MCPCHUA MOAYJISA TaKasd (ba3OBa;1 IMOTPCHIHOCTD MMPAKTUYCCKU HC BIUACT.
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IIpunoxenue A

(cipaBo4HOE)

Tabnuua 1 — TexHnueckre XapakKTepUCTUKU CUHXPOHHBIX YCUIIUTENen

Hanme- . | Juna- Kospuun-
[Torper- Jwnamazon Cra- Bxonmuoii . €HT 0CJ1a0-
HOBaHue | Bxox mHanps- YyBcTBHU- MHuYe- OFE1):38171
HOCTh [Iym pabouunx OMIIB- uMIie- . . JICHUS CUH-
YCHITU- KEHUS TEBHOCTh CKHI pe- nperd
. YCHJICHHS 4acTOT HOCTh JTAaHC (dazHoro
Teneu 3epB
CUTHaJIa
SR&30 u | Hecummer- 2B 1ol B | +1% 6 uB / \V I'u Ha | or 0,001 I'rp | <5 1MOwm, |>100n1b|<0,01°°C 100 ;b  Ha
SR810 puublit (A) u gacrore | k['11 bi (0] 102,4 | ppm/°C | 25 1D (6e3 Hmwke 10 k', | gwacrote 10
mu nuddepen- 0,13 mA / N T'm | k' npensa- | < 0,1 °/°C, or | k[, cHu-
nuanbHbIA (A- Ha 4acTtoTe | pUTEIb- 10 xI'm mo 100 | >xaeTcs Ha
B) k[ (106 B/ A) HBIX k[ 6nb/ ok-
0,013 mA / \ I'n buib- TaBy BBIIIE
npu gactore 100 TPOB) 10 k'
I'u (108 B/ A)

SR865 | Hecummer- laBoo 1B | £1% (< 2,5 uB /I | or 0,001 I'g Hanps- 120 nb <0,002 °/° C 90 nb npu 1
puuHblii  (A) 200 xI'mr), |mpm wactore 1| g0 2 MIn JKEHHe Hwke 20 kl'n | k[ (mo mo-
wim  gudde- +2% (mo | k' (HeticTByer 10 Mowm, (M0  TOCTOSIH- | CTOSTHHOMY
peHIUATILHBIN 2 MI'm) i (o) 2,5 25 nd, HOMY TOKY) TOKY)

(A-B) MI'n) mo  1o- <0,02°/°C
CTOSTH- gxe 200 x['g
HOMY <0,2°°C
TOKY Hxke 2 MI'
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[Iponomxenue Tabauisl 1

Koaddumu-
Hanme- .
[orpem- Junanazon Cra- Bxonnoit . €HT oc1al-
HOBaHue | Bxox mHanps- YyBcTBHU- Jnnamuye- ®a3oBbIi
HOCTb [Iym pabouunx OmIIb- uMIie- o o JICHUS CUH-
YCHIIH- KEHHS TEJILHOCTh CKUH pe3epB apeid
N YCHUIICHUS 4acToT HOCTH JTaHC ¢dazHoro
Tenen
CUTHaJa
SR510 u | Hecummer- no Hamps- | 10 1% (ot | Hanpsbkenue | or 0,5 Ty | 200 ppm/ | Hampsi- | < 20 ab, ppm | 0,1 °/°C
SR530 | puuneni  (A) | xenuto 100 | 2 T'p 1o 7 B /'y o 100 x['m | °C JKEHUE /°C (1 MxB 1
wm  jgudpde- | HB mo 500 | 100 x['m) | Ha wacroTe 1 100 0 500 mB
peHuuaneHbl | MB k' MOwM + | uyBCTBH-
(A-B) 25 nd, TEITHLHOCTH)
mo me- | Hopma (40
peMeH- nb), ppm/°C
HOMY 100 8B o 50
TOKY MB uyBCTBU-
TEITHLHOCTH)
> 60 nb, ppm
/°C (100 B
10 5 MB uyB-
CTBUTEJIBHO-
CTH)
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[Iponomxenue Tabauisl 1

Koadduru-
Hanme- .
[orpem- Junanazon Cra- BxonHoit . €HT oc1al-
HOBaHue | Bxox manps- YyBcTBHU- Jnnamuye- ®a3oBbIi
HOCTb [Iym pabouunx OMIIb- uMIie- o o JICHHUS CUH-
YCHIIU- KEHUS TEIBHOCTh CKHU pe3epB nperid
Tenei YCHUIICHUS 4acToT HOCTH JTaHC ¢dazHoTO
CUTHaJIa
Mo- Hecummer- or 2 B mo | £0,5% Huzkuit ypo- | ot 1 mI't o <2,5 > 100 ob 0,1°°C > 100 nb
nenp727 | puunbii  (A) | 1B cTaHzapt- | BeHb 1myma | 250 kI’ kOM mpu mpu | k'l
0 wmn  udde- Hast, £ 13 A NIn 100 I'g > 6 1b c
PEeHIAIbHBII 1,0% mak- | mpu 500 ' pocToM 4a-
(A-B) CUMaJb- [Mnpoxas CTOTBI
Hast mnosjoca Tpo-
MyCKaHUS
130 pA /T
npu 1 xI'g
Mogens | Hecummer- or 3 HB mo | 1% or 10 I't mo | 200 10" Owm, | 0 ob o 0.1°/°C
441 puunsiii  (A) | 10 B 100 xI'1y ppm/°C | 1 1D 80 nb
OEM | wm  nudde-
pEHIIMATbHBII
(A-B)
UHFLI 1 8B o 1,5 or 1 MIu|05ppm |1 Mowm, | 100 1b 0.1°/°C
B o 600 MI' 18 u®d
i
ELOCKI | Hecummer- or 10 uB mo | = (0,0004 | <5 uB / Il | or 1 T 1o 1 MOwm, | 135 n1b 0.1°/°C
N204/2 | puunbtit  (A) | 10 B % or gua- | 0,5 mpu 100 | 1 MI'ny 10 nd
wmm  gudde- ma3zona, + | kl'11
PEHLIMATBHBII 0,5% wu3-
(A-B) MEPEHHUSI)
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