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Lens 1 3agaun H3YUEHHS JH CIIHIUTHHEI
OO0opyaOBaHHE H MaTEPHAJIEI
HanmMeHoBaHNe ITpaKTHYeCKHX padoT

Cozep KaHHe ITPaKTHYECKHX padoT

IIpaktiyeckas padora Nel OpraHmsaigis SKCIUTyaTalHi CHCTEMEI
3IIEKTPOCHA0KEHI S ITPOMBIIIIIEHHOTO ITPEAITPHSTHA.

[IpakTHueckasa padora Ne2 [1opsaoK MpoBeAcHHS OIIEPATHBHBIX ITEPEKITFOUEHHI.

IIpaktiyeckas padorta Ne3 TelmoBH3HOHHOE 00CIeIOBaHHE

3IIEKTPOSHEPT ETHYECKOT'0 000PYIOBaHH.

IIpakTHueckasa padora Ned [IposeeHIe paboT ITOBBIIIIEHHOH OIIACHOCTH.
ImoTpeduTenen METOAOM CTaTHCTHYECKHX HCITHITAHII

IIpakTtiyeckas padora Ned DKCIUTyaTaiis reHepaTopoB H CHHXPOHHBIX
KOMITEHCATOPOB.

[IpakTHueckasa padora Ne6 JKcIDryarais oO0OpYAOBAaHHS PaCIIPedeTENbHBIX
YCTPOHCTB.

IIpakTHueckas padora Ne7 DKcIuTyaTaiis BO3AVIIHBIX JIHHHH
BIIEKTPOIIEPEdAaYH.

IIpaktiyeckas padorta Ne8 DKCIuryaTal(is KaOelIbHEBIX IIMHHH 3IIEKTPOIIEpEeIayuH.

I IpakTiyeckas padora Ne9 [10HCK KOPOTKO3aMKHYTBIX BHTKOB B 3JIEKT PHYECKHX
MAaIIIHHAX.
Y4yeGHO-MeTOAHYECKOE H HHPOPMAIIHOHHOE o0ecIieueHHe JHCIIHITTHHEI

[lepeyeHpF OCHOBHOH M JOIIOIHHTEIILHOH JIHTEPATYPBI, HEOOXOIHMMOM Ul
OCBOEHHS JUCIHITTIHHEI

IlepeyeHsr Vy4eOHO-METOIHUYECKOIO OOECIIEYEHHS CaMOCTOSTEIIBHOH pPadoTEI
OOYYAIOIIHXCS 10 JHUCIHILIIHHE

[lepedyeHs pecypcoB HH(POPMAIHOHHO-TEIeKOMMYHHKAITHOHHOMH ceTH MHTepHeT,

HeOOXOIHMBIX JJ151 OCBOEHHS JH CITHIUTHHBI

OJOKYMEHT NoanmvucAH
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BrejieHue

[IpakTHUeckne B3aHSITHS CO3JAIOT  OITHMAalbHBIE JHAAKTHYECKHE YCIOBHS IS
IESTEIIBHOCTHOIO OCBOEHHS CTYAEHTAMH COJEPKAaHHSI H METOAOJIOTHH H3y4aeMOH JHCI[HILIHHBI
«OKCIUTyaTallisd  SJIeKTPOSHEPreTHYECKHX  CHCTEM»,  HCIIOJIb30BAaHHE  CIEIHAJIEHOIO
nabopaTopHOro OOOPYZOBAaHHS H TEXHHYECKHX CpeJCcTB. lIpakTHUecKHe 3aHSATHA 3aHHMAiOT
IIPeHMYIIECTBEHHOE MECTO IIPH H3Y4YeHHH OOIIEITpo(eCCHOHAIBHBIX H ITPO()eCCHOHAIBHBIX
THCIIHIUIHH. [IpaKkTHuyecKHe 3aHSTHS IIPOBOISTCS C I[EIIbI0 BEIPAaOOTKH ITPAaKTHYECKHX YMEHHH H
NIpHOOPEeTEHNS HABBIKOB B PEIIEHHH 3aJa4, OTPaOOTKH YITpasKHEHHIT, BBIITOJTHEHHH YepTekKel,
IIPOM3BOACTBE PACYETOB H T.II.

[{enpr0 IpaKTHYECKHX B3aHSATHI SBIAETCS (POPMHpPOBAHHE ITPAKTHYECKHX YMEHHH —
Npo()eCCHOHAIBHBIX (BBITIONIHATL OIpeie]IEHHBIE JOEeHCTBHS, OIepaly, HeoOXOJHMBIE B
IOCHEAVIOMIEM B NPOQEeCCHOHAIBHOM JeSTeIbHOCTH) HIIH Y4eOHBIX, HEOOXOJHMBIX B
IocHeyIomiell yueOHOI JeSTeNbHOCTH IO OOINeNpod)eCCHOHAIBHEIM H ITPO(eCCHOHAIbHBIM
ITHCIIHTUTHHAM.

bubGnuorpadHyecknii - CIIMCOK  COAEPKHT CBEIEHHS O CIIPAaBOYHOH JIHTEpPAaType H
ITOTIOITHUTEIBHBIX H3TaHHIX, HEOOXOINMEIX IS YIIIYOIIEHHOIO H3YYeHH OT/IEIIbHEIX BOIIPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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1. I[ens u 3a0auu u3yueHus OUCUUNIUHDL

L[E:HL JHUCITHITIIMHEBEI ABJIIACTCA
- (prhﬂIpGEElHIIE Y CTYACHTOB CHCTCMATHYCCKHX 3HaAHIH I10 BOIIPOCAaM ITPOCKTHPOBAHIA H
JKCIUIYaTall KOMIUIEKCHBIX CHCTEM BHEI{TPGCHaﬁ}I{EI—HIH IopoaoB H ITPOMBIHIIIICHHBIX ITPE/ -

TTPHSITHI.

3agavyaMH JHCI[HITIHHBI SBIISIETCS:
- OIIPEACIIATE BEIIHYHHDBI PACHCTHBIX HAI' PY30K,
- IIPOCKTHPOBATE Had EﬂpIIElHTHGfI OCHOBC SKCIUIVATAIIHIO KOMIUICKCHBIX CHCTCM 3JICK-

TPOCHAOKEHH L.

2. Obopyoosarue u mamepuaisl

ArmapaTHble CpecTBa: IIePeHOCHOH HOYTOYK, ITPOEKTOP, JOCKAa MarHHTHO-MapKePHasl.

YueOGHast ayIUTOPHS IS IIPOBEACHHS YUeOHBIX 3aHATHH, OCHAIIeHa O000pYIOBaHIEM H

TCXHHYCCKIIMI CPCICTBAMI Gﬁ}"‘IEHI[H.

3. Haumenosanue npakmuyeckux paoom

Ne TeMBI
TUCITHUIUIHHEI

HanmMeHoBaHIE TeM AU CITHITIOTHBI, HX KPaTKOC
COJCPAKAHHEC

O0BeM
YJAaCcOB

N3 Hux
IPaKTHYECKaSs
IIOATrOTOBKA, 4YaCOB

7 ceMecTp

IIpakTHdeckoe 3anarue Nel. Beeaenne.
Oprasmsanus YKCILIyaTalHi
3JIEKTPO0OOPYI0BAHH L.

OpraHu3aiis SKCITyaTal[HH CHCTEMEBI
3JIEKTPOCHAOKEHHS ITPOMBIIIIIEHHOTO
TTPEITTPHSITHSL.

Hayunurhcs opraHH30BEIBAaTh SKCIUTYaTaI[HIO
CHCTEM 3JIEKTPO CHAOKEHH S ITPOMBIIIIIEHHOTO
TTPEIITPHSTHAL.

1,5

IIpakTHyeckoe 3anarue Ne2, CTpykTypa
IKCILIYAT AIHOHHOI 0 00C Ty JKHBAHH A
WIEKTPOYCTAHOBOK.

[lopsimoOK IMpoOBEAEHNS OIlEPATHBHBIX
TEPEKTTIOY CHH .

[TOMyYHTE HABBIKH pacyéTa IOopsaKa
ITPOBEJEHHS OIePaTHBHAIX IEPEKITFOYEHHH.

1,5

AOKYMEHT [NOANMWCAH

IIpakTHdeckoe 3anarue Ne3. Cpeacrsa
WIEKTPOTEXHHYECKHX H3MEPEHHH U MeT 0/IbI
KOHTPOJIA B VJIEKTPOYCT AHOBKAX.

T ermmoBH3HOHHOE 00CIIEJOBAHHE
BIIEKTPO3HEPrETHYECKOr0 000PYIOBAHHA.
OCBOHTH TEIUIOBH3HOHHOE 00CiIeJOBaHHE
BIIEKTDOSHEDPI ETHYECKOI0 000DYIOBAHHS.

ANEKTPOHHOW MOAMMCHIO CLyRHBAHHE
Ceptudchmkar:  12000002A633E30113AD425FB50002000002A6
Bnapeneu; lebayxoea TatbaHa AnekcadapoBHa ¢B.
DIIACHOCTH.
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OCBOHTH TEOPHIO IIPOBEAEHHS Pad0T
TTOBBIINIEHHOH OITaCHOCTH.

IIpakTH4YecKkoe 3aHATHEe NoS, DKCILIyaT anus
YCTPONCTB CHCTEM YIIPABJICHHS, KOHT POJIA
pPeJIeHHOH 3AIMUTHI H ABT OMATHKH.
DOKCIUTyaTalisa reHEPaToOpPoOB H CHHXPOHHBIX
KOMIIEHCATOPOB.

OCBOUTH TEOPUTHYECKHE OCHOBBI AKCIUIYaTal[HH
TeHePaTOPOB H CHHXPOHHBIX KOMIIEHCATOPOB.

IIpakTH4eckoe 3anarue Ne6. JKcIyaranmus
BO3AYIIHLIX JIHHHA JIeKTponepeaadun
DKCIUTyaTaigiss 000pyA0OBaHH
PacCIIpeIelIHTEIIbHBIX YCTPOICTB.

[Tomy4dHTs HAaBBEIKH pacyéra 000pyIOBaHH A
pacIpeleHTENbHBIX YCTPOHCTB

IIpakTdeckoe 3anarue Ne/. Meroabl
olnpeaeIeHAA MOBPeKIeHHHA B CILIOBbIX
Ka0e/IfiX: 2A0COIIOTHBIE H OTHOCHTEJILHbIE
OKCIUTyaTalpsa BO3AYIIHBIX JIHHHH
3IEKTPOIlepeJayuH.

[IOMYYNTE HABBIKH PacyéTa BO3AYIIHBIX JTHHIII
3JIEKTPOIIEpeaayuH.

IIpakTH4ieckoe 3anarue Ne8. O0ciay:KnBaHue
WIEKTPHYECKHX MAIIMH.

OKcIuryaTalpa KaOeIbHBIX JTHHHH
3IIEKTPOIEPEIAYH.

[Iomy4yHTh HAaBBIKH pacuéTa KaOelbHbIX JIMHII
3IIEKTPOIEPEIAYUH.

IIpakTHyeckoe 3anarue Ne9. HeucnpasHocTH
MAIIHMH MOCTOSAHHOI0 TOKA, ACHHXPOHHBIX
JABHraTeJieH, CIoco0bl HX YCTPAHEHHSL.

[TOMCK KOPOTKO3aMKHYTBEIX BHTKOB B
AIIEKTPHYECKHX MaIIMHAX.

Hayuntscs onpenensars HEHCIIPAaBHOCTE
OOMOTOK 3NEKTPHYECKHX MAIITHH HCXOIS H3
ITOKa3arejieH IIPHOOPOB KOHTPOJIA.

HToro
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ITPAKTHYECKOE 3AHATHE Nel
Oprasuzanus SKCILIYaTAIHH CHCTEMbI 3JIEKT POCHAOKeHH S MPOMbIILIEHHOT 0
npepHATHSA

TEOPETHUYECKAA HACTD

1. Opfﬂﬂﬂ&ﬂlﬂlﬂ Iy ROBI IKCILJIYATAIOHH CHCTEMbI 3JICKT pﬂCHﬂﬁﬂEEHHH
Ilox TEPMHHOM WIOKCITIIYaTallH T ITOHHMACTCA CTaJIAd AHZHCHHOI'O ITHEKIIA
BHEHpﬂﬂﬁﬂp}"ﬂﬂEaHI[H, Ha KﬂTﬂpGﬁ PEAITH3YIOTCA, ITOLACPHHBAIOTCA H BOCCTAHABJIIHBAIOTCAH €TI0

TEXHHYECKHE XapaKTePHCTHKI.

g olecrieueHHS TpeOyeMBIX TEXHHYECKHX XapaKTEPHCTHK 3JIEKTPOOOOPYIAOBAHHS,
ITPOBOJIHUTCS €r0 TEXHHYECKOE OOCIYAKHBAHHE — KOMIUIEKC MEPOIIPHATHI, BKIIIOUAKOIIII B ce0d
OCMOTPBI, MeXPeMOHTHOe OOCIIy)KHBaHHe, ITPO(HIAKTHYESCKHE HCIBITAaHHSI H JHArHOCTHKY
00OpPYIAOBAHH A H COOPYKEHHH.

Ocmompest O00OPYAOBAaHHS BEITIOJIHAIOTCS C ILEJIBI0 BH3YAIBHOI'O KOHTPONIS COCTOSHHSI
3TOro oO0opyaoBaHHS. PasimH4yaroT IUIAHOBEIE H BHEOUYEPEJHBIE OCMOTPBI. llepHOIHYHOCTE
IUIAHOBBIX OCMOTPOB  pernaMeHtHpyerca I1ITD, H  HHCTPYKIIHSAMH  SKCIUIYaTHPYIOIIEH
OpraHH3al[HH, YYHTHIBAIOINEH CIelH(PHKY KOHKPETHBIX YCIOBHI paboThl. BHeouepemHbIe
OCMOTPBI TIPOBOJATCSA TIPH PE3KOM H3MEHEHHH VCIOBHH PadoOTEl 3NMeKTPoodOpyI0BaHI,
OTKIIFOUEHHS €r0 cpecTBaMH P3HA H T.1I.

[Ipn MENCPEMOHMHOM odcyxcueanul IIPOH3BOISITCS MEPOITPHATHS,
PEKOMEH/IOBAHHBIE 3aBOJOM-H3ICOTOBHTIEIIEM, B TOM YHCIE. YHCTKAa M30JLIIMH, CMasKa,
yCTpaHeHHe MeJIKHX Jie (peKTOB H HEHCITPaBHOCTEH.

B 1poriecce  SKCIUIvaTallHM  OCHOBHBIE  XAPAKTEPHCTHKH  OOIBINEH  YacTH
3IIEKTPOOOOPYNOBAHHSI MEHSIOTCS B CTOPOHY HX VXVMIEHHS. KM3MeHeHHS Takoro poja
HEBO3MOXKHO OIIEHHTh IIPH OCMOTpax OOOPYAOBAHHS, ITOATOMY IEPHOAHYECKH HEOOXOIHMO
IIPOBOJIHUTE €0 NP OPUIIAKMUYECKIE UCNBIMAHUA.

[To pesyimpratTaM OCMOTPOB, HNPO(HIAKTHYECKHX HCIBITAHHH HWIH JHATrHOCTHKH
3IIEKTPOOOOPYIOBAHHS JENAal0T BEIBOJ O €ro JalbHEHIIeH padoTOoCIIOCOOHOCTH I
HeOOXOANMOCTH ITPOBEACHH S PeMOHM L.

B cBOIO ouepeap 10 Ha3HAYEHHIO BRIJIEIISIIOT CIEAYIOIIHE BHIBI PEMOHTOB!

- BOCCTAHOBHTELHEIH peMOHT (0e3 H3MeHeHHS KOHCTPYKIHH OTJEIIbHBIX Y3JI0OB, TeX.
XapaKTePHCTHKH 000PYAOBAaHHS HE MEHSIOTCS),

- PEKOHCTPYKIIHS (H3MeHeHHe KOHCTPYKTHBHOI'O HCITOIMHEHHS OTAeIILHBIX Y3II0B, 3aMeHa
OTJeJIbHBIX MaTePHAJIOB ITPH ITPaKTHYeCKH HEH3MEHHBIX TeXHHYECKHX XapaKTepHCTHKAX);,

- TeXHHYEeCKOE IepeBOOPYKEHHe (HEKOTOphle VY3Ibl H JeTald 3aMeHSIoTcS Oolee
COBEPIIEHHBIMH, TeX. XapaKTePHCTHKH 371. 000PYIOBaHHSI YIIYYIIAKOTCH).

[To 0GbeMy pabOT, pEMOHTEHI JIEIISITCA Ha TeKYI[HE H KalTMTaJIbHBIE.

Texyuuii pemorm TIPOBOJHMTCS 1A MOAAePKaHHI pabOTOCIIOCOOHOCTH H 3aKIIFOYaeTCs
B 3aMeHe HWIH BOCCTAHOBJIEHHH OTJIeNIbHBIX YyacTel oO0bekTa (HaIlp. OBICTPO H3HAIIHBAIOIIIHXCS
JeTanei).

[Ipn kanumansHom pemorme ITPOBOJUTCA ITONTHAA pa30opka o0OpyIOBaHHS C 3aMeHOM
HIIM BOCCTAHOBJIeHHeM JIOOBIX €ro 4YacTei, B pe3yiabTale 4Yero JOCTHTaeTcd ITpaKTHYECKH
ITOITHOE BOCCTAHOBJIEHHE er'o pecypca paboTHI.

[IepcoHnar, OCVIIECTBJLSFOITI I TEXHHYECKYIO SKCIUTYaTaL[HIO CHCTEMEI
3JIEKTPOCHAOKEHHS TIPOMBIIIUIEHHOIO TIPEAIIPUSTHS, HEIMTCI, II0 CBOEMY HasHAYEHHIO, Ha
CIIEAVIOIIHE TPYIOIEI:

a) aIMHHHCTPAaTHBHO-TEXHHYECKHH  (OpraHM3yeT TeXHHYEeCKoe  OOCITYKHBAHHE

m%ﬁggﬁ:ggﬁ%ﬁﬂﬁ%im pPOOBOPYIOBAHHEM H PEMOHTHEIE PabOTEL,
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 XHHYeCKOoe OOCITyXHBaHHEe ¥ OINepaTHBHOE
Bnapeneuy: Llebayxoea TareaHa AnexkcaHapoBHa [BHBIX HEpEI{JIIDIIEHI]I"I: IOATI'OTOBKY pﬂﬁGIIEI‘ID
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B) PEMOHTHBIN (BBEIMIONHSET BCe BHABI pabOT II0 PEMOHTY 3IIeKTPOOOOPYIOBAHHS
YCTAaHOBOK,

OKCIUTYaTal[HOHHBIH IIepPCOHAl JIONIKEH HMETh COOTBETCTBVIOIIYIO BEITIOITHSIEMBIM
padoTaM IMOArOTOBKY H I'PYIIITY JOIIYCKA.

OOCIyKHBaHHE  CIOKHOIO  3MEKTPOTEXHOIOTHYECKOIO  OOOPYAOBAHHMS KakK  TO:
3JIEKTPOCBapKa, 3TEKTPOIIN3, MEKTPOTEPMHS H T.J., a TaK K& CIOKHOIO SHEPrOHACHOIEHHOIO
ITPOU3BOACTBEHHO-TEXHOIIOTHYECKOIO O0O0pyZIoBaHHA, IIpH pPadoTe KOTOPOro HeoOXOaHMO
IIOCTOSIHHOE  TEXHHMYeCKOe  OOCIYKHMBaHHE M PEryIHpPOBKa  SIEKTpoarmaparypsl,
3JIEKTPOIIPHUBOJIOB, 311. MAIIHH, JOJKEH OCYINECTBIIATH EKTPOTEXHOIOrHYECKHH ITIEPCOHAII.

JIIs TIPOBEPKHM 3HAHMIL  JMIEKTPOTEXHOJOTHYECKOIO IIEPCOHATA,  PYKOBOILHTEND
ITPEIIIPUSITHS JIOIKEH HasHAYMTh KOMHCCHIO B COCTaBe He MeHee 5 uelnoBeK. lIpexcemarenns
KOMHCCHH JOJKEH HMETh TPYIOIY II0 SIEKTpoOe3oIacHOCTH V Yy  IIOTpeOHTENEH C
3JIEKTPOYCTAHOBKAMH HaITpsKeHHeM 10 H Beilne 1000 B u rpyrory IV — ¢ aleKTpoycTaHOBKaMI
HanpspKeHneM TobKo 10 1000 B.

CHcreMa VIIPABIIEHHS 3IEKTPOXO3SICTBOM SBJISIETCS COCTAaBHOH YAacThIO CHCTEMBI
VITPaBJIEHHS SHEPTOXO3SIICTBOM, HHTEIPHPOBAHHOH B CHCTEMY VIIPABIEHHUS IIOTPEOHTENIS B
I[EJIOM, H JIOIKHA 00eCIeYnBaTh:

- OIIEpaTHBHOE Pa3BHUTHE CXEMBI 3MEKTPOCHAOKEHHS IS  YAOBIETBOPEHHUH
BO3PACTAFOIIX MTOTPEOHOCTEN B AIIEKTPOIHEPTHHA

- apdexTHBHYIO  paboTy  SIEKTPOXO3SHCTBA  ITYTEM  COBEPIIEHCTBOBAHHS
SHEPTETHYECKOTO IIPOMU3BOJACTBA H OCYIIECTBIIEHH I MEPOITPHSATHI 110 SHEPTrocOepeKEHHIO

- TIOBBIIIIEHHUE HAJEKHOCTH H Oe30ITaCHOCTH

- KOHTPOJIb 334 COCTOSIHHEM 3JIIEKTPOYCTAHOBOK H T.JI.

Y norpedurens qomkeH OBITh HalaXeH aHalIH3 TEXHIKO-3KOHOMHYECKHX ITOKa3aTelIeH
paboTEl  IMEKTPOXO3sricTBAa. HeoOxXommma  ITOCTOSHHAA  OLEHKAa  PEXKHMOB  pabOTEI
3JIEKTPOOOOPYIOBAHHS, COOTBETCTBHE HX OCHOBHBIX ITOKa3aTeleH ero padoThl HOPMHPOBAHHBIM
H PacUEeTHBIM 3HAUESHHSM.

Tak xe HeoOXOAUM Halla)KeHHBIH YYET OCHOBHBIX ITOKa3aTeleH 3MIEKTPOoo0OpYAOBAHHI
(CMEHHBIH, CYTOYHBIH, MeCSYHBIH, KBapTallbHBIH, TOJOBOMH) ITI0 YCTaHOBIEHHBIM (DOPMAaM.

HeoOxomiMbIN 00beM HOPMATHBHONH H TEXHHUYECKOH MTOKYMEHTAIMH Ha IIPEATIPHSTIHH
ycraHaBimBaeTcda [T D u gemrcesa Ha TpH THIIA:

- TeX. IOKYMeHTaI[HI 110 OOBEKTY,

- CTPYKTYPHOMY IOApa3elIeHHIO,

- paboueMy MECTY.

B IepByIO IpyIary BXOIHT:

- TeH. IUIaH NPEANPHATHS ¢ HAHECEHHBIMH 3JAaHHSAMH, COOPYKEHHSIMI, ITO3EMHBIMH
KOMMYHHKALHSIMIH,

- AaKThl HaJaJKH, HCILITAHHH W IIPHEMKH OCHOBHOI'O SIIEKTPOOOOPYAOBAHHSI B
SKCIUTYaTal[HIO

- TeX. IAcCIIOpTa 3TOro 000pPyAOBAHH

- IIPOM3BOJICTBEHHBIE HHCTPYKIIHH IT0 SKCIUIyaTaIl[HH JEKTPOYCTaHOBOK

- ITOJDKHOCTHEIE HHCTPYKIHMH IT0 paloyMM MecTaM, BKIIOYAas HHCTPYKIMH II0 OXpaHe
TPV/a.

OCHOBHas TeXHHYeCKasd JOKYMEHTALHS B CTPYKT YPHOM ITOApa3IelIeHHH:

- JKYPHAJIBI y4yeTa 3IeKTpooOOpYAOBAHHS C VKazaHHeM TeX. JAaHHBIX H HHBEHTAPHBIX
HOMEPOB;

- HCIIONHHUTEIBHBIE YepTeXH BO3AYIIHBIX H KaOelIbHBIX JIHHHH H 3a3eMIISIOIIHX
VCTPOHCTB,

OOKYMEHT NOANWUCAH )
SNEKTPOHHOW NOAMUCHIO BEKTY B IEIOM H TIO €ro CTPYKTYPHBIM

Ceprudomkat: 12000002A633E3D113AD425FB50002000002A6
Bnageneu; Leb3yxopa TateAHa ANeKkcaHapoBHa J OTA4BaTh PACIIOPSIKCHHNA, BblAABATE HAPAAbI-

ATHBHBIC IICPCKIIFOY CHIL AL
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Ha patounx mectax Heooxomume! (T1I, PII):

- OIlepaTHBHAS OJHOJIHHEHHAs CXeMa SJIeKTPHUYECKHX COeJUHEHHII, Ha KOTOPOH
oTMedaeTcs (paKTHYECKOe ITOJI0KeHHe KOMMYTAaI[HOHHOH armapaTyphl

- JKYpHaJI y4eTa 3JIeKTpooOopyI0BaHH,

- KaOeJILHBIN XKYPHAal,

- OTIEPAaTHBHLBIN KYPHAIl,

- JKypHaJl yyeTa paboT 110 HapsaaM H PacCIIOPSKEeHHSIM,

- IHCTKH OCMOTpa 311. 000PYAOBAHH S

- BeIoMOCTH nokaszaHui KMII uT.1.

2 OnepaTHBHOE YIIPABJICHHE JIEKTPOX03AHCTBOM

Y IIpoM. IIPeAlpHSATHH, HMEIOIMHX COOCTBEHHBIE HCTOYHHKH SIEKTPOSHEPTHH HIH
HMEIOIMHX B CBOEH CHCTEMEe  BIEeKTPOCHAOKEHHS  CaMOCTOSTEIBHBIE  IIPEATIPHSITHS
3IIEKTPHYECKHX CETEH, HEeOoOXOAMMa OpraHHM3aIsa CHCTEMBI OIIEPATHBHOIO IHCIIETYEPCKOIO
VITpaBJIEHHUS I O0eCTIeYeHH S

- pa3paboTKH H BeJIcHHS TPeOYEMBIX PEKIMOB PadbOTHI,

- OpraHM3aIs ITYCKOB H OTKIFOUEHHIT,

- JTOKAJIH3allUs aBapHHI H BOCCTAHOBIIEHHE TPeOYEMBIX PEKHMOB pabOTHI,

- BBITIOJIHEHHE TPeOOBAHIH KaueCTBA 3JIEKTPHYECKON SHEPI UM U T.JI.

CucremMa OIIEpaTHBHOTO VIIpaBIIeHHS, OpraHH3al[HOHHas CIPyKTypa H ¢dopMa
VIIPaBJIEHHS, YHCIIO PA0OTHHKOB B CMEHE OIPEICIIFOTCS PYKOBOIUTEIIEM M HYKIAIOTCS B
IOKYMEHTaJIbHOM O()OPMIICHHH.

CucreMa OIIEpAaTHBHOI'O VIIPaBIEHHS JOKHA HMETh UYETKYIO HEPAPXHYECKVIO
CTPYKTYPY, IIPHYEM IS KaXKJIOrO0 VYPOBHS HOJKHBEI OBITh YCTAHOBIIEHBI JBE KaTETOPHH
VIIPaBIEHHS SIEKTPOOOOPYIOBAHHEM M COOPYKEHHSMH — OIIEpaTHBHOE VIIPABIIEHHE U
OIEPATHBHOE BEJIEHHE.

B ornepatuBHOM yrmpagneru: CTapUIero paOOTHHKA, M3 YIHCIIa OIEPAaTHBHOIO IIEPCOHANa
HaxXOJITCS 0OBeKTHI (HaIIp. JTHHHH, TOKOIIPOBOBI, YCTPOHcTBa P3HA), onepaiii ¢ KOTOPBIMH
TPeOVYIOT KOOPJMHAIIMHM JEHCTBHI ITOJUHHEHHOI'O IIEPCOHAlA M COIJIACOBAHHBIX H3MEHEHHH
PEXKIMOB Ha HeCKOJIbBKUX OObeKTaxX. Takoro popma orepaiii HeOOXOIHMO ITPOM3BOJHTE IIOJ
PYKOBOJACTBOM CTapIero paboTHHKA.

B orepaTHBHOM gedenuut CTapiuero padoTHHKA JOIDKHO HAXOJIUTHCS OOOPYIAOBAHHE H
COOPYKEHHS, OIEPAI[MH ¢ KOTOPHIMH HE TPeOVIOT KOOPAHHAIMH IEHCTBUH TIEPCOHANIA Pa3HBIX
SHEPTETHYECKUX OOBEKTOB. OIlepal[MH JOIDKHBI OCVINECTBIIITRCSA C Pa3pelIeHHS CTapIlero
paboTHHKA.

Bce mMMHNH, TOKOIPOBOJBI, O0OPYAOBAaHHE H YCTPOHCTBA CHCTEM 3IIEKTPOCHAOKEHHA,
JOTKHEL OBITH PACITPEIETIEHEI 110 HEPAPXHYECKHM YPOBHSM OIIEPATHBHOIO VITPABICHH SL

OrnepaTHBHOE VIIPABIEHHE JOJIKHO OCVIIECTBIATHCS CO II[HTA VIIPABIEHHS WIH
IHCIIETYEPCKOTO ITYHKTa, OOOPYIOBAaHHOIO CPEACTBAMH CBS3H, IIPHYEM BCE IIEPETOBOPBI
PEKOMEHYETCS 3alIHCEIBAaTh HA MAar HUTHYIO JIEHTY. Ha 1prax yipaBieH s JOIKHBI HAaXOIHUTHCS
OINEPATHBHBIE CXEMBI  SNEKTPHYECKHX COSHUHEHHH VIIPABIISEMBIX 3IIEKTPOYCTAHOBOK. Bce
H3MEHEHHS PeKHMOB PabOTHI 3JIeKTPOOOOPYAOBAaHHS, a TaK K& MeCTa HaJIOXKEHHS H CHSITHA
3a3EMIIEHHH TaK K& HEOOXOIHMO OTOOpaKaTh B CXEME.

Bce mepekimroueHHsS HeoOXOAUMO IPOH3BOAUTH, IIPeABAPHTEIIBHO COITIaCOBAaB HMX C
BBIIIECTOSIIHMM OIIEPATHBHBIM IIEPCOHAJIOM B VIIPABIeHHH WIH BEIEHHH KOTOPOI'0 HAXOIHUTCH
naHHOe OOOpYJIOBaHHE I10 YCTAHOBIIEHHOMY Ha IPEMIPHATHH TIOPSIKY. IO YCTHOMY I
Telle(POHHOMY PacIlOPSKEHHIO C 3aITHCHIO B OIIEPAaTHBHOM JKypHalle. [lepeKiIroueHHs JOIDKeH
IIDOM3BOANUTE  PabOTHHMK W3  4YHCIIA  OIIEPAaTHBHOIO  IIEPCOHAA,  HEIIOCPEACTBEHHO

AOKYMEHT NOANMUCAH
SNEKTPOHHOWM NMOANMUCHIO
Ceptudukat:  12000002A633E3D113AD425FB50002000002A6 CTporoe COOMIOJEHHSI TIOCIEN0BaTEILHOCTH
Bnagenely LWebayxoea TaTbsaHa AnekcaHapoBHa [ 3d3CMJIAROIITHMH HD}I{EIMII) ITPOH3BOAATCA, KaK

Nencreutened: ¢ 20.08.2021 no 20.08.2022



IIPaBIJIO JABYMS paOOTHHKAMH IIO CIIEI[HAIbHBEIM OlIlaHKaM H ITporpaMMaM IepeKFOUeHHI,
KOTOPEIE JOJIKHBI pa3spadaThIBATLCS HA ITPEIIPHSTHI.

[Ipn rnepekmrouyeHHSIX JOJDKHA COOMIONATBCS — CIEAVIOINAS  IIOCIIeJOBATElIbHOCTH
JNEHCTBHH:

- pabOTHHK, ITOMYYMBIINMH 3aJaHHE Ha IEPEKIIFOYEHHEe, O0s3aH €ro YeTKO ITOBTOPHTEH,
3aICcaTh B ONePAaTHBHBIN KYPHAI U CelIaTh HEOOXOANMMBIE H3MEHEHHS Ha OINIEPaTHBHOH CXEME,
COCTaBHTh, eCIH TpebyeTcs, OlIaHK IePeKIFOUYEeHHH.

- €CIIH IEPEKIFOUEHHE BRIITOIHAIOT JIBa PaOOTHHKA, ITOTYYHBIIHH PACIIOPSKEHHE TOILKEH
ITOSICHUTH TIOPSJIOK IEPEKITIOYEHHH BTOPOMY PabOTHHKY, YUACTBVIOIIEMY B OIEPALIH

- IIPH BO3HHUKHOBEHHH COMHEHHI B IIPABIVIPHOCTH BBIIIOIHEHHH IIEPEKIIFOUYEHHH HX
HeOOXOMHMMO ITPEKPATHTE M IIPOBEPHTH TPeOYEMYIO IIOCIIEAOBATEIIBHOCTE II0 OIIepaTHBHOH
CXeMe

- TIOCJIE BBIMMONHEHHS 3aJaHHS HeOOXOIHMO CJHenaTh COOTBETCTBVIOIIVIO 3allHCh B
OIEPAaTHBHOM JKYPHAalIE

3. OneparuBHO-JUCIIET YePCKOe YIIPABJIeHHE NPH JHKBIJIAIMH ABAPHH B CHCTEeMAaX
JIEKTPOCHAOKeHH A

[Ipu MHKBHAAIMH aBapHil H B IIPOYHX CIIYYAsSX HE TEPIIAIIX IIPOMEUIEHH S IOTTYCKAETC S
B COOTBETCTBHH C HHCTPYKIHSIMH IIPEAIPUATHS IIPOBEACHHE IEPEKIIOUEHHH Oe3 BeaoMa
BBIIIIECTOSIIIETO OIIEPATHBHOIO IIEPCOHAIA, B VIIPABIEHHN HIIM BEIEHHH KOTOPOrO0 HAXOIUTCH
JTaHHBIH OOBEKT.

B crnyyae CIOKHBIX IEPEKITIOUEHHH HIIH IIPH TIEPEKIIOUEHHSIX Ha OOOPYIOBAaHHH HE
HMEIOIEM 3all[HTHBRIX OIOKHPOBOK, B VCIOBHSX aBApHITHOIO IIONOKEHHS JOIIYCKAETCs
ITPOM3BOAUTE TIEPEKIIOUEHHSA O€3 COOTBETCTBYIOMMX OIAHKOB, C ITOCIEAVIOIIEH 3aIlMChIO B
OITEPAaTHBHBIMN KYPHAI.

4. ABTOMATH3HPOBAHHbIE CHCTEMbI YIPaBJIeHHS YJIeKTPOCHAOKeHHEM INpeANPHATHA, HX
HA3HAYEHHE H NPABHJIA HX YKCILIYAT AIIHH

B Hacrosdmee BpeMs B CHCTEMaX 3IEKTPOCHAOKEHHS ITPOMBIIUIEHHBIX ITPEAIIPHSITHH
IIPHMEHSEOT CIIEAYIOIIHE BHIBI aBTOMATHKH. aBTOMaTHYECKOE ITOBTOpHOe BKIroueHHEe (AlIIB);
aBTOMAaTHYECKOe BKIIOYeHHe pesepBHOro muraHnsg (ABP); aBToMaTHYeckoe pPeryIHpOBaHHE
MOII[HOCTH KOMITEHCHPVIOIIIHX YCTPOHCTB, aBTOMaTHYECKasl aBapHiHas pasrpyska I10 4acTOTE
(AYP). YcTpolicTBa aBTOMAaTHKH BEITIOITHSIOTCS Ha IIOCTOSHHOM HIIH ITlepeMeHHOM OIePaTHBHOM
TOKe. Ha orepaTHBHOM ITOCTOSHHOM TOKE YCTPOHCTBA aBTOMATHKH B COC 1111 mpuMeHsIOT IIpH
HaJIMYHH 3JIEKTPOMAarHUTHBIX HIIH ITHEBMATHUYECKHX IIPUBOOB, Ha IIEPEMEHHOM — ITPH HAJIMYHH
NPYKHHHBIX TIpHBOAOB. CymHocth AIIB cocToHT B TOM, YTO SJIEMEHT CHCTEMEL
3JIEKTPOCHAOXKEHHST TIPOMBIIUIEHHOTO IIPEMIPHSTHS, OTKIIOUYEHHBIH B pe3yibTraTe pPadoThI
CPEICTB PEJIEHHOHN 3allUThl BKIIFOUYAECTCS ITOBTOPHO. OIBIT SKCIUIYaTallMH ITOKA3BIBAET, UTO
IOCTAaTOYHO OONBIINOH IIPOIIEHT IIOBPEXKIACHHUH HMEET HEYCTOMUYHMBBIH XapaKTep H IIOCIE
OTKJIIOUEHHS HalPsKeHHS CaMOVYCTpaHsSeTca. B wicle TaKMxX IOBPeXAcHHH MEPEeKPBITHSI
mzomsmpn. BJIDII B pesyibTaTe arMoc(epHBIX ITepeHalpsDKEHHI, CXIeCThIBAaHHE ITPOBOJIOB,
HEYCTOMYMBEIE IIEPEKPHITHS H30ISIIHH _BO BTOPHYHBIX I[EIIX,  HEIPABIJILHBIE JIEHCTBUSA
OIEPAaTHBHOIO MepcoHana H T.J. CleayeT YYHTHEIBaTh H TOT (PAaKT, YTO CTOHMMOCTH YCTPOMCTB
AlIB HHYTOXHO Majla II0 CPaBHEHHIO C VYOBITKAMH, IIPHHOCHMEIMH HEIOOTITYCKOM
SIIEKTPOSHEPTHM H TIPOCTOEM TEXHOIOTHYECKOro oOopyaoBaHHI. YcrpoHcTtBamMu AllB, kak
IIPAaBHIIO, OCHAINAIOTCS BO3AVINHBIE (peke KaOellbHBIE) JIHHHH, CEKI[HH H CHCTEMbI IIIHH,
IBHTATEH H OJHHOYHBIE TpaHC(OPMATOPBI, IIPH 3TOM B JIOTHKE 3allHTHI CTOHT 3arpeT Ha AlIB
IIpH pa0oTe ra30BOH H JH(P(PepeHIHATIbHOM 3auThL. Pa3mivaroT ogHo- H MHOrokparHeie AlIB,
IIPHYEM C VBEIIHYeHHEM KPaTHOCTH, 3((EKTHBHOCTE HX PaOOTH yMeHbImaercs (Tak a1 BJI 1 —

AOKYMEHT MNOAINMCAH I VCKODPeHHe AeiicTBHS 3anmThl mocie AIIB
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BTOPOH HCTOYHHK ITHTAaHHS. B TakHX CIIy4asx IIPH ITOBPEKISHHH BKIIOYAETCSA JOIIOIHHTE JIbHEIH
HCTOYHHK ITHTAHH S, HOPMAJILHO HAaXOISIIHIICS B pe3epBe. Halle IIPHMEHSIOT CXeMBI C PE3EPBOM,
paboTarIMM B HOPMAaJIbHOM peXuMe. [lpum BeImoimHeHHH vyerponcrBa ABP  momxHBI
COOIIOIATh CS CIIEAYIOIIHE YCIIOBHSL

- IS IIPEAOTBPAIICHHS BKIFOUEHH S PE3EPBHOIO HCTOYHHKA Ha K3 B HEOTKITFOUHBIIIEMCS
paboueM HCTOUYHHKe, cXemMa ABP He momkHa paloTaTh [0 OTKIIOUEHHS BBIKIIFOYATEIIS STOrO
HCTOYHHKA.

- nerctBHe ABP moimkHO OBRITH OJHOKPATHBEIM, IIPHUMeHSeTCS Y /|3 mocie cpabaThIBaHHS
ABP u np.

ABTOMATHUYECKOE PETYIIMPOBAHHE MOIIHOCTH K.

AYP orximroyaeTr yacTe ImoTpeOHTENIeH, KaK IPaBHIO JIMHHH OoTXoAsiupx oT I'IIIT
['PI1, ycraHaBmHBaeTcs 110 TpeOOBAaHHIO 3HEPIOCHCTEMBI.

Ycrponcrea P3HA, HaXoQsIIHecs B SKCINTYaTalHH JOJIKHEL OBITH ITOCTOSHHO BKIFOUEHEBI
B padoTy, KpOME TE€X YCTPOHCTB, KOTOPHIE JOJIKHEI BEIBOJAUTHECS H3 PadOTHEl B COOTBETCTBHH C
HazHAYEeHHEM M IIPHHIIIOM JCHCTBHS, PeXKHMOM PadoThl 3JIEKTPHUYECKOH CETH H YCIOBHSIMH
CelleKTHBHOCTH. [[IMaHOBEIH BBIBOJI O(POPMIISETCS COOTBETCTBVIOIIEH 3asBKOH H ITPOH3BEJECH C
paspellleHHs BBIIIECTOMIIErO IIEPCOHAIA B OIIEPATHBHOM VIIPABIEHHH HIH BEAEHHH HAXOIHTCS
JIAHHBIH OOBEKT.

B cnydae yrpossl HENMPaABIIBHON PadOThI, VCTPOHCTBO JOIKHO BBEIBOAHUTHECS H3 PadOTHI
HEMEUIEHHO, 0e3 pas3pellleHHS BBRIIECTOMIIErO OIl. IIEPCOHAla, HO C JAJbHEHIIHM €ro
yBeJOMIIEHHEM H o(popMIIeHHeM 3asBKH. IIpH 3ToM OcTaBIIHecS B paboTe YCTPOHCTBA JIOIKHBI
o0eclieynBaTh ITONMHOIEHHYIO 3alllHTy OOOPYIOBAHHSA OT BCEX BHIOB IIOBPeXJIeHUH. Eciau
YCIIOBHE HE COOMIONAETCS, HEOOXOAHMMO OTKIIIOYATh BCE IIPHCOEAHHEHHE.

Ha xaxmgoe yeTponcTBO P3HA vy ITOTpeOHTENS JOIIKHO XPaHHThCS:

- TTIACIIOPT-IIPOTOKOIT,

- METOIMYECKHE YKA3aHH I HIH HHCTPYKI[HA IT0 TEXHHYECKOMY OOCIIYKHBaHHIO,

- TEXHHYECKHE JaHHBIE H ITapaMeTPhl B BHAE KapT HIIH TalJHI[ YCTABOK,

- IIPHHIMUITHAJIbHBIE H MOHTAKHBIE CXEMEI;

Bce cinydyan HENpaBIIBHOH PadOThl YCTPOHCTB JOIKHEI TINATEIBHO AHATIH3HPOBATHLCS
3KCIUTYaTHPYIOIIHM IIEPCOHAJIOM.

5.0CHOBHbIE IYTH CHHKEHHSA MOTephb ieKTpo3Heprun. ACKY?)

Bce MEpPOITPHUSTHS IT0 CHHKEHHIO ITOTEPh MOJKHO Pas3JIEINTh Ha JBE OOJIBIIHE IPYIMIBL:

- OpraHU3aI[IOHHEIE

- TEXHHYECKHUE

OCHOBBI OPraHH3aIHOHHEIX MEPOITPHSTHI COCTABISFOT CIEMYIOIIHE:

- BHEIPEHHE ITPOrPAMMHOI0 OOeCIIEYeHH, IPOBEIECHHE PACUETOB I10 BHEISBIEHHIO TOYEK
C HaHOOJIBIIINMH TTOTEPSMI, PAaCUeT BEIIMYHUHEI TIOTEPH B IIETIOM,

- BBEJIEHHE Pa3/IMYHBIX CHCTEM KOHTPOJISI H CTHMYIIMPOBAHH S ITeP COHAJA,

- YCTAHOBJIEHHE B JIOTOBOPax 3JIeKTPOCHAOXKeHHS VCIOBHH IOTPeOleHNsI peaKTHBHOH
SHEPTHH ITOTPeOUTEISIMH H T. I,

OCHOBY TEXHHYECKHX MEPOITPHATHI COCTABIISET:

- pealmM3anisd ONTHMAIBHEIX PEKHMOB PabOTHl ceTeH (OIpeAeNeHHe TOYeK HOPMAalIbHOIO
pa3pheIBa, peryIHpoBaHHS HanpsokeHHS Ha 111, BeIpaBHMBaHHe Harpy3ok (a3 B ceTH 0,38kB,
ONTHMH3ALHA PpaldOThl JABYXTPAaHC(OPMATOPHBIX IIOJCTAHIIMI, TIIEPeBOJ] HepaOOTaOMIHX
reHepaTopoB B pexuM CK H T.1I.)

- PEKOHCTPYKIHS SIIEKTPHYECKHX ceTeH (pa3yKpyIHEeHHe ITOJACTAHIH, BBOJA KV, BBOA

PIIH, coopyKeHHe HOBBI JIHHHI, VBEJIHYEHHE CEYeHH I H MOIITHOCTH TPaHC()OpPMaTOpOB H T.1.)

AOKYMEHT MOANMWCAH |
SNEKTPOHHOM NOANUCHIO :pruu (padora UTT Ge3 meperpy3ok, ycTaHOBKa
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paiioHax B (paKTHUYeCKH SBISIeTCSA TeXHHUeCKOIH 0a30H pealH3allHH JOrOBOPHBIX H (DPHHAHCOBBIX
B3aHMOOTHOIIIEHHH MEXAY IIOCTABIIHKAMH H IIOTPEOHTEIIS SHEPropecypcoB, a TaKkKe
3(ppeKTHBHBIM HHCTPYMEHTOM IIO pealH3allHd 5SKOHOMHYECKHX METOJIOB YIIPaBJIEHHS
ITOTpeOJIeHHEM PHEPropeCcypPcoB, TaKKe IO3BOJIHT aBTOMATH3HPOBaTh (PHHAHCOBO-O0aHKOBCKHE
OIlEPAIlHH ITPH PACUYETE C IIOTPEOHTEISMH.

KOHEYHO, MOKHO OCVIIECTBIIATh VUET CTAPBIMH «JIEJOBCKHMI» METOJaMH, OJHAKO
pasyMHee H 3KOHOMHYHEE HCITONB30BaTh ACKYD.

B rnocnemHue rogael HaOMIOAAeTCs PE3KOE IOBHIIIEHHE HHTEpPeca K KOMIUIEKCHBIM
CHCTEMAM VYYeTa SHEPrOPECYPCOB, CBSI3aHHOE CO CTPYKTYPHOH IIEPECTPOHKOH 3KOHOMMKH
cTpaHbel. B Hactosmuee BpeMsa ACKYD crana yCIelmHo IIpHMEHSTECS Jaxke IIPH CTPOHTEIBCTBE
KIWIBIX JIOMOB B KPVIIHBEIX POCCHHCKHX TOpOJiax, H BHJHA TEHJCHIMH K TOMY, YTO CKOpPO
BHepeHHe ACKYD B IPOMBIIUIEHHOCTE H JKHIHIIHOE CTPOHTENBCTBO CTAaHET B PoccHu
ITOBCEMECTHBIM.

K HacTosmmeMy MOMEHTY Ha PBIHKE CYIIECTBYIOT MHOMKECTBO Pa3IHYHBIX CHCTEM
ACKY23. B OCHOBHOM HX OTJIMYHMS APYT OT APYra 3aKIFOYAIOTCSI B CIIEIVIOIIEM:

THIIT BBIXOJHOH TeleMeTPHYeCKOH HH(OPMAI[HH HCIIOIb3YEMBIX IIPHOOPOB yyeTa
(aHaJTOrOBasL, HMITYJIbCHAS, BCTPOESHHEIH HHTeP(EHC ¢ pa3ITIHBIM IIPOTOKOIOM 0OMeHa);

IIPHHIAIT TlepeJayd HaKOIUIEHHOH HH(pOpMalHH (BBIJeIIeHHBIH KaHal, Tene(OoHHasd
JIHHHA, CHUIOBas MHHHA, mini GSM HIH ’Ke MPAMOH cbeM HH(pOPMAaIHH Ha caMOM 00BEKTeE).

OIHaKO OIBIT ITOKa3ajl, YTO Iepedada JaHHBIX TOIBKO ITO OJHOMY H3 VKa3aHHBIX
BHJIOB CBSI3H HEHAJIEKHA, TaK KAK KaKIbIH KOHKPETHBIH OOBEKT HMEET CBOH OCOOEHHOCTH.

Kitaccudukaiiisg cHeTeM yieTa H 3IeKTPOCUYETUYHKOB

O06o006meHHasa cTpykrypa ACKY D COIepKHUT TPH YPOBHSL

HIDKHHIL - TIEpBHYHBIE H3MepHTeNbHbIe Ipeobpazoparemd (IIMII) ¢ TemeMeTpHyecKHMH
BEIXOZaMH, OCVILECTBISIOIHE HEMPEPLIBHO HIIM C MHHHMAILHBEIM HHIEPBAIOM VYCPETHEHHS
H3MepeHHe TIlapaMeTpoB »BHeproyyera IoTpeOHTelneH (pacxolJ, MOIMHOCTh, JJaBIIEHHE,
TeMIlepaTypa, KOIHYeCTBO SHEPrOHOCHTEIS, KOIHYECTBO TEIIOTHI C SHEPrOHOCHTENEM) IIO
TouKaM yueTa (puaep, Tpyoda);

cpemHHi - KOoHTpomepwl (K) - crenmanH3HpoBaHHBIE H3MEPHTEIBHBIE CHCTEMBI, HIIH
MHOT'O(PYHKIMOHAJIFHBIE ITPOrPaMMHpYyeMBIe IIpeoOpa3oBaTell C BCTPOSHHBIM ITPOrPaMMHBIM
Oo0ecCIleUeHHEM BHEProydyeTa, OCVYIIECTBISIOINHE B 3aJaHHOM I[HKIIE HHTEepBala YCPeIHEHIS
KPYITIOCYTOYHBIH COOpP H3MEPHTEINBHBIX JAaHHBIX C TEPPHTOPHAIILHO pacipeaeileHHbIX [IHMII,
HaKOIUIEHHE, 00paloTKYy H Ilepeauy 3THX JaHHBIX HA BEPXHHH YPOBEHE,

BepxXHHH - TnepcoHampHad OBM (II3BM) co chnenHamH3HpOBaHHBIM ITPOIPaMMHBIM
obecrieyeHneM ACKYD, ocymecTBisonas coop HHQOPMAIHH ¢ KOHTpoiIepa (HIH TPYIIIBI
KOHTPOIUIEPOB) CPeJHEr0 YPOBHS, HTOTOBYIO OOpabOTKY 3TOH HH(pOPMAIHH KaK II0 TOYKaM
y4eTa, TaK H 110 HX TpyInaM (110 Imoapa3felieHHsIM H o0beKTaM ITpeIIpHATHS), oToOpaKeHHe H
TOKYMEHTHPOBAHHE JAHHBIX V4YeTa B BHAE, VAOOHOM IS aHAlIW3a H TIPHHSATHS PellleHHI
(yIIpaBIeHHS) OIIEPaTHBHBIM IIEPCOHAIOM CIIY’KOBI TIIaBHOIO SHEPreTHKa H PYKOBOJCTBOM
TTPEAITPHSTHA.

KOHTPOJIBHEBIE BOITPOCHI:

1. OpraHmzaiiss  SKCIDIyaTallHH  CHCTEMBI — SIeKTPOCHAOKEeHHS  ITPOMBIIIIEHHOIO
IIpeAITPHSITH

OpraHu3aHs cIyKObI SKCILTyaTal[HH CHCTEMBI 3IIeKTPOCHAOKEHH S ITPe IITPHSITHS
OrnepaTHBHOE  VIIPaBIIEHHE  BJIeKTPOX03sSicTBOM.  OlepaTHBHO-IHCIIETYEP-CKOE
VIIPABJIEHHE ITPH JIMKBHIAIINH aBapPHH B CHCTeMaX AIEKTPOCHAa0KEHH S

AOKYMEHT NOAMUCAH | .
SNEKTPOHHOM NOAMUCHIO ICHITA BHEI{TPGGHE]ﬁ}KEHIIEM IMpEAIIPHATHH, HX
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5. OCHOBHBIE IIYTH CHHJKEHHSI TIIOTEPh  SMEKTPOSHEPIHH  IIPH  SKCIUIYyaTalllId
3JIEKTPOYCTAHOBOK. ABTOMATH3HPOBAHHBIE CHCTEMBI KOMMEPYECKOTO H TEXHHUYECKOIO
y4yeTa H KOHTPOIA 3lieKTposHeprud (ACKVYD).

HMcnonp3oBaHHAs IHTepaTypa

1. 3apangusa, K. A. OCHOBHBEIE BOIIPOCH TEXHHYECKOH 3KCIUIYaTALIH 3IEKTPOOOOPYIOBAHI
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TEOPETHUYECKAA HACTD

1. OneparuBHBIE pacnopsAzReH U

PaboTta omeparMBHOIO IIepCcOHanla JONHa OBITH TIOCTPOEHA TaK, YTOOBRl  KaXKIBIH
PabOTHHK CO3HATEIILHO, SCHO H YETKO IIPEACTABISI IIOCIIENOBATEIIBHOCTE ITPOBOIHMEIX
OIlepallHi, PEMOHTHBIX H IPYTHX padoT B AMIEKTPOYCTAHOBKAX.

Bce omnepaTHBHBIE IIEPETOBOPHI JOJKHBI BECTHCh IIEPCOHATIOM B SCHOH (DOPME,
ITOTHOCTBIO HMCKIIOYAIOIIEH BO3MOXKHOCTH  HEIPABIWIBHOIO  HCTOJIKOBAHHS  OIEPAaTHBHOIO
pacropsokeHHS. 11eperoBOphl JOMKHEL OBITH KPaTKHMH, B OCHOBHOM COCTOSIIHMH H3 TBEPIO
YCTAHOBJIEHHEIX OITPEAEIIEHHH.

[Ipn opMymHpoOBaHHH H ITPH ITOBTOPEHHH OIIEPaTHBHBIX PACIIOPSDKEHHH  JTOIKHBI
OBITh YETKO VKA3aHBI. HA36aHUEe CMAHYUIL U  HOOCMAHYUL,  COONIGeNnCMEVIOWUIl Homep
000pYOOEGaHlsa, HANPAXdCeHIle, NONOXNCeHlUe annapana € cxeme KOMMYMAuiil,  HasHadeHile
obopyooeariis.

Jlmita, otparonie M IMPHHHMAIOIIHE OIEPATHBHEIE PACIIOPSIKEHHS H  COOOIeHHI 00
HCITOJIHEHHH, 00s3aHbI Ha3BaTh CBOIO JOIDKHOCTh H (DaMIUIHIO.

[Ipn otpaue pacnopsswcenua Ha delicmetie ¢ 3auumoti NOIKHEL OBITh Ha3BaHBI:

- HaHMcHOBaHHe OOOpYAOBaHHS HIIM IIPHCOEMHHEHNS, Ha KOTOPOM VYCTaHOBIIEHA
3allHTa,

- HAaUMeHOBaHHe 3aIl[UTEl H 00heM JIeHICTBHS C HeH.

Bce y4acTHHKH OIlepaTHBHBIX IIEPETOBOPOB JOIKHBI TBEPAO 3HATh (DaAMIIIHH IIHIL,
HMEIOIIHX IIPaBO OTJaBark H IIPHHUMATE K HCIIOJIHEHHIO OIIePATHBHEBIE PACIIOPSDKEHIS.

JIMiry, HEINOCpeACTBEHHO ITPOM3BOASIIEMY OIIEPallHH, HAETCS MOIbKO OOHO 3a0aHlie,
B 00BEM KOTOPOI'O BXOISIT oHepaiiiil, HANpAeGleHHble K OOCHUNCeHIIO NIOAbKO OOHOIL 1enil,
HATTDUMED: BKITFOYEHHE WM OTKITHOYeHHe JTHHUH, IIePeBOJ JIHHHH ¢ OJHOH CHCTEMEBI IIHH Ha

OOKYMEHT NOAMNWUCAH -
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TpaHchopMaTOpa H T. JI.), 3anpelnaer co.

O0ObeM OIEPaTHBHOIO PACIHOPSDKEHHS OIpelieseTcs ITHIIOM, OTHAIOIHM  JaHHOE
pacriopspkeHHe, B 3aBHCHMOCTH OT MECTHBIX VCIIOBHH, KBalH(pHKAI[HH JeKYPHOIO
IIepcoHajIa H OT TEPPHTOPHAILHOIO PACIIONOKEHHSI 000PYIOBAaHHSA B CXEME.

DOneKTpoo0OpyIOBaHHE SIIEKT POCTAHIIHH H ITOACT aHIHH MOXKET HaXOIHTHCS:

- B padore (KOMMYTAaI[HOHHBIE armIapaThl OOOPYAOBAHHSA BKIIOYEHBI H HECYT HArpy3KH),

- B Tops4eM pesepBe (000pYIOBaHHE OTKITFOYEHO TOIBKO BRIKITFOUATEIISIMH);,

- B X0JI0JJHOM pe3epBe (000pyI0BaHHE OTKIFOUEHO BRIKITIOUATEIISMH H PazbefHHHTEISIMH),

- B peMoHTe (000pyZIOBaHHE OTKIIFOYEHO H 3a3eMIIEHO, YCTAHOBJIEHO OrpakKAeHHEe H ITOBEIEHBI
IIJIAKaThl B COOTBETCTBHH C ITPaBHIaMH TeXHHKH Oe30I1acHOCTH);

- B NPOMEXKYTOUYHOM COCTOSSHHM — TIOJ] HamnpsikKeHHeM (0OOpyJoBaHHE BKIIFOYEHO
KOMMYTAI[HOHHBIMH ariapaTaMH TOIIBKO ¢ OJHOI CTOPOHBI H He HECET Harpy3KH).

OnepaTHBHOE 3aJjaHHe MOXET OBITh HPOCMBIM U  CAOMHCHLIM, BKIIFOYAIOIIHM PSII
oneparfiii. THIIOBEIMH IIepeKIIOYeHHSIMH, Ha IIPOBeJeHHE KOTOPHIX TpeOyeTcsl  BEIJaya
CJIOKHBIX 3aJaHHMM, SBIIIIOTCS CIeAYIONIHE!

- TIepeBOJl 00OPYIOBAaHHS B OJHO H3 OCHOBHBIX YeTHIPeX OIEPaTHBHBIX COCTOSHHI (B paldoTy, B
TOPSTYHIT pe3epB, B XOIOIHEIN pe3epB, B PEMOHT);

- IepeBOJ, IIPHCO eAHHEHHI C OJTHOH CHCTeMBI pa0oTarOIIHX IIHH Ha JPYTYIO;

- TIepeBOJ, TPHCOEAHHEHHS CO CBOETO BBIKIIIOYATEII Ha OOXOMHOMH B pacIIpeAelTHTEIbHBIX
YCTPOHCTBAX ¢ OOXOTHBIMH CHCTEMAMH ITIHH,

- BBOJI B paloTy pe3epBHOH CHCTEMEI IITHH ¢ IIEPEeBOIOM Ha Hee YacTH HITH BCeX ITPHCOeTHHEHHIT,
- OTBICKAaHHE OJHOMOMIOCHBIX 3aMBIKAHHI Ha 3eMIIIO (B CETSIX C H30JIHPOBAHHOH HEHTPANbIO).

[IopsIOK  BHITIONIHEHHS  CJIOKHBIX THIIOBBIX 3aJlaHHil YKa3bIBAaeTCSI B MECTHBIX
HHCTPYKILIX. ECIIH CIIOKHOE IIEPEKITIOYEHHE HE THITIOBOE, TO PACIIOPSDKEHHE O €0 BBIITOIHEHHH
BBIJTAaeTCS ITO-OIEePAI[HOHHO.

[Tpu omneparusgx IO BEIBOAY B PEMOHT JIHHHII ¢ JABYCTOPOHHHM ITHTaHHEM ITOPSIOK
IeHCTBHS OIlepaTHBHOIO IIepCcOHala Ha OOOHX KOHI[AX OIpelelIsIeTcs COCTOSHHEM JIHHHH Ha
MOMEHT BBIJAYN 3aJaHH .

2. OneparuBHbIE NEePEKIIOYECHH S

[lepexnrodeHHsI B paclpelelIHTEIbHBIX  YCTPONCTBAaX  SIEKTPOCTAHIMH — H
IOJICTAHI[IIT IIPOM3BOAAICS TIO PacoOpsSKEeHHMIO MM ¢ BeJOMa  BBIIIIECTOSIIETO
OIIepPaTHBHOIO IIEpCOHAA.

B crnyyasx, He TepIMIIHX OTNararelbcTBa (Io)Kap, HeCYACTHBIM CIIy4aH C JIEOIbMH,
CTHXHITHOE OejJICTBHE), a TakkKe IIpH JIMKBHJAIMH aBapHH JOITYCKAaeTCs ITPOH3BOACTBO
IIEPEKIIFOUeHHT Oe3 BeJOMa  BBIMIECTOSINETO  IIEPCOHAIa, HO ¢ ITOCIEAYIOIIHM €ro

YBCIOMIICHHCM.
JImo , OTHAroHicc  pacllOp:LEKCHHE O  IIPOH3BOJCTBEC  IICPCKIIFOYCHI Iﬁ: 00S3aHO
IPpEABAPHTCIIEHO ITPOBEPHTD ITO OIICPATT IBHOH CXCMCE ITOCIICAOBATCIIBHOCTD

MIpeIIONIaraeMbIX  OIlepallii. Omoarmowuii  pacnopsxiceHile  MOXdCem  CYUMANMb €20
GOINO/IHEHHGIM TMOTL KO HROC/e CGGE?’H;E?HILE HCHOJMAHUmMEeTEM JIHYHO LT FlO HIEJ’IEQE?GH}? {?6
1ICHOJTH eH1iLL P ACHOPANCEHLIA.

Ha snexTpocTaHIMSIX H ITOJCTAHIHIX IIPH HAaJIHYHH HAa YCTaHOBKe JIBYX H Oojee IIHI]
BCE CJIOJKHBIE IIEPEKIFOYEHHST (T. €. NEPeKIIOYeHHS, IPOH3BOJHMBIE Oojee YeM Ha OJHOM
IIPHCOEAHHEHHI), a TaKXKe IIPOCThIE IEPEKIFOYEHHS B CXeMaX YCTAaHOBOK, He HMEIOIIHX
YCTPOHMCTB OINOKHPOBKH PazbeIHHUTENICH, ITPOH3BOIATCS JBYMS JIHI[aMH.

OIHO IHIIO HEMOCPeACTBEHHO IIPOH3BOJHUT IEPEKIIIOYEHHSI, a BTOPOE — OCYIIE CTBIISET
KOHTDOITh 33 TIDABUITPHOCTRIO W TIOCTIENOBATENIPHOCTHIO  ITPOH3BOJHMEBIX  OIIEPAL[HIL.

NOKYMEHT MNOAMUCAH | _ g
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OIepalMi Ha InuTaxX H cOopkaxX HampskeHHeM 500 B M HIJKE pa3pelllacTCcSd  BBIMTOJHATH
IIePCOHAITY €IHHOINYHO, HMEIIIEMY KBaIH(PHKAIHOHHYIO TPYITTY He Hike [V

HamoxeHne M CHATHE IIEPEeHOCHBIX 3a3eMIIEHMI JO/DKHBI ITPOM3BOAUTLCSI  JIBYMS
JIHIIaMH  HE3aBHCHMO OT IIOpSJIKA OIIEPaTHBHOIO  OOCIYKHBAaHHSA  3IEKTPOYCT aHOBOK.
OTKIIIOYEHHE M BKIIOYEHHE BBIKIIOYATEIIEH M PasbeAUHHTEIIEH CO IIHTa
VIIPaBIIEHHI BO BCEX CIVYASX MOT'YT IIPOH3BOIUTHCS €IHHOIHYHO.

Bce IpoCTHIE IepeKmOYeHHS B CXeMaxX SIeKTPHYECKHX YCTAHOBOK  HAIIpSDKEHHEM
BeIllle 1000 B, a TakXKe CIIOKHBIE IIEPEKIIIOYEHHS B PACIIPEJCIHTEILHBIX  YCTPOHCTBAX,
O0OPYIOBAHHBIX IIONMHOCTBEO  OIMOKHPOBOYHBIMH  YCTPOHCTBAMH  OT  HENPABHIIBHBIX
OIlepaIii ¢ pa3beIHHHTEISMH, IPOU3BOAATCS 03 OIIaHKOB IePeKIIFOYEHHT.

[lepeximroueHHs IIPH JIMKBHAAIIMH aBapHH TakXKe IIPOH3BOAATCA 0Oe3 OIIaHKOB C
ITOCIIEAVIOIEH 3allHChI0 OIlepallil B OIlepaTMBHOM JKypHaie. llopsimoxk mpom3BoACTBA
NepeKJIoYeHHl B PACIIPEEIHTEIBHBIX YCTPOHCTBAX VYCTAHABIIMBACTCS CIIEAYIOIIMI: JIHIIO,
IIOIIVUMBIIIEE PACIIOPSDKEHHE O IIPOM3BOJACTBE IIEPEKIFOUYEHHH, OOS3aHO ITOBTOPHTL E€TO,
3alliicaTh 3aJaHie B OIEPaTHBHBIN KYPHAII H YVCTAaHOBHTE ITOPSAOK IPEACTOSIIIX OIIEPAIfHI.

[Ip  BBINIONHEHHH  IIEPEKIIFOYEHMH  ABYMS  JIMI[AMH,  JIHI[O, TIOJIYUHBIIIEE
pacriopspkeHHne, 00S3aHO Pa3bSICHHTH BTOPOMY JIHILY, VYACTBYIOIEMY B  IIEPEKIFOYEHHH,
ITOPSIAOK H II0CIIEIOBATEIBHO CTh ITPOH3BOJICTRBA OIIEPALHH.

B cnyuae eo3HuUKHOGeHUS CcOMHeHUIl 6 NpasuUIbHOCHIL HNpPOU3B00CHEA
npeocmosujeil onepaifiill 8ce nepexriiodeHIs npeKpauyarnica 00 eblsiCHeHA.

Kak HM3BECTHO, TIOCIEACTBHS aBapHH, BO3HHKAIOINEH B IIEpHOJ MaKCHMyMa
Harpys3KH, OBIBAIOT IOPa3lo TSKEIEe, YeEM B IIEPHOJ MHHHMAIIbHBIX HAarpy30K. AHalIH3 aBapHi,
BO3HHMKAIOII[MX BCIEACTBHE I'PYORIX HAPYIIEHHH TIEPCOHAIIOM IIPAaBHI TEXHHUKH Oe30I1aCHOCTH,
ITOKa3BIBAET, YTO OOJIBIIYIO YaCTh HX JIOITYCKAaeT IIEPCOHAI B KOHIIE CMeHEBI. IIoaToMY € nepuoo
MAKCUMYMA HAZPVIKIL Il € KOHljeé CMeEHDbI Hpﬂﬂ?ﬂﬂaﬂﬂiﬂﬂ HEPEMI{}HEHHI? Hpil HOPMAIbHDBIX
VCIOBUSAX BKCHAYaAmMAayiiil He OONYCKAenics.

[Ipr 3a3eMIeHHSX B IIEMSIX IIOCTOSHHOIO TOKAa JO OTBICKAHMS H  JTHKBHIALHH
3a3eMJICHHMS 3allpelllacTcsd ITPOM3BOJINTL BCSKHE OIEpallHH, €CIIH OHH HE  JUKTYIOTCH
aBAPHIHBIM TTOJIOKEHHEM.

3. /lelcTBHA ¢ pasbeINHHUT eJISMHI

BriroueHne pasheQUHHHTENEH KaK PYYHBIMH IPHBOJAMH, TaK M INTAHTOH HaJJIEKHT
ITPOH3BOIUTE OBICTPBIM ABIDKEHHEM, HO 0€3 yaapa B KOHI[E XO/Ia.

[Ipon3BOAHTE OOpaTHBIH OTBOJ HOKEH PasbeAHHHTEIS IIPH IPHOMKEHHH HX K
KOHTakTaM (I'yOKaM) KaTerOpHYeCKH BOCIIPEINAeTCs, TaK KaK 3TO BeIeT K BO3HHKHOBEHHIO
aBapHI (IYTOBBIE pa3psIbl).

OTKIIIOYEHHE pazbeJHHHUTEIEH CIeAVET IPOH3BOMUTE MEUIEHHO H OCTOPOKHO. [IpH
BO3HHKHOBEHHH JIVTH B MOMEHT OTXOJa HOXKEH OT KOHTAKTOB Pa3beIHHHTEND JOIKEH OBITh
OBICTPO BKIIOUEH OOparHO, oIepaiusa IOKHA OBITh IIpeKpallleHa [0 BBISBIEHHS ITPHYHH
TTOSIBIIEHIS YT H.

B OTKIFOYeHHOM ITONOKEHHH HOXH Pa3beJHHHTENS JOKHBI OBITh ITOTHOCTBIO (10
OTKa3a) OTBEJEHEI OT KOHTaKTOB.

4. /leicTBHA C BBIKJIIOYAT eJISMH

BximroueHe BBIKIIHOUATEIIS PYYHBIM IIPHBOAOM  CIICAYET IIPOH3BOIITD 6LIETPG:,
JOBOJA XOJ HHTCPBAJId HJOI PbIvdl'da JO VYIIOPA, IIPH 3TOM [JOJIXKHA 3dlI'OPEThCA CHI'HAJIbHAA
JIdaMIIa «BEJITOYUCHOM .

TThu mucTAHTIIOHHOM RETHWUAHUW R 23aBHCHMOCTH OT THIIA KOHTAKTOPd HaXIM Had
AJOKYMEHT NoarnmncAH

ANEKTPOHHOM MOAMUCKIO NIEHHA HEG@KG,I[IIMG IIPOHU3BOAHUTL J0 MOMCHTaA
Ceptudchukart:| 1 12000002A633E3D113AD425FB50002000002A86
Bnapeneu: lLebayxora, TaTbAHa AnekcaHapoBHa HaJUIEKHUT ITPOH3BOIHTL JIETKHM ITOBOPOTOM

NeicreuTtenen: c 20.08.2021 no 20.08.2022 O IIPHBO/IA, a Takke BO3NEHCTBHEM Ha Salleliky



ITPHBO/IA, Ha)KaTHEM Ha CIEIHAIBHYIO KHOIIKY HIIH CEPASYHHK OTKIIFOUAOIeH KaTVIIKH. [Ipu
3TOM JIOIIKHA 3aTOPETHCS CHTHAIbHAS JIaMITa «OTKIIFOUEHO).

IIpy JUCTAHIMMOHHOM OTKIFOYEHHH COOTBETCTBYIOIEE MJEHCTBHE € KIHOYOM
VIIPAaBJIEHHS IWIH KHOITKOH HEOOXOAHMMO IIPOAOIKATh JO MOMEHTA 3arOpaHHS  JIAMIIBI
«OTKIIFOUEHOY.

[IpoBepKa IIOMOXKEHHS BBIKIIOYATENIS TIOCIE OTKIIOYEHHS OOs3aTelIbHa BO  BCeX
CIIyYasX, €CIM 3a OBTHM OTKIIIOUEHHEM TIIPEACTOHUT OIlepal[id ¢  PasbeIUHHUTEISAMI,  3a
HCKIIFOUEHHEM CIIYYAeB, KOI/la pa3beJHHHTEIN VITPABIISIOT CA JUCTAHI[HOHHO.

OmnepalsaM ¢ pazbeIUHHTEISIMH JIOJDKHO TIPEMIIECTBOBAThL CHATHE C BBIKIIIOYATEIIS
OIEPATHBHOIO TOKA, 3a HCKIIFOUEHHEM CIIYYAEB IIEPEBOJIA C OMHOM CHCTEMBI IIMH Ha APYIVIO
IIPH BKIIFOUEHHOM BBIKIIIOUATENIE JAHHOIO IIPHCOEMMHEHHS. OIEepaTrHBHBEIH TOK CHHMAETCH
IIPEIOXPAaHUTEIIEM B IIEIH COIEHOHAA BKIOUEHHS JIO ITPOBEPKH ITOIIOKEHHS BBIKITFOYATENS
CoOmoeHIe TaKOH ITOCIEN0BATEIbHOCTH ITPH BBIIOTHEHHH YKa3aHHBIX OIIEPAIlI ITOIHOCTHIO
o0ecCITeuHBaeT HAJeKHOCTh, IIOTOMY YTO HE BO BCeX pacIpelelINTeIbHbIX yeTpoHcTRax (PY)
ITPEIOXPaHUTEH IIETIEH OIePaTHBHOTO TOKA PACIIONOKEHBI PSJIOM C BBIKITFOUYAT €I SIMIL

[Ipu mpomsBoACTBe onepaiiid B PY, riae npeaoXpaHHUTENIN IENeH OIepPaTHBHOIO TOKa
PACIIOJIOKEHEI TAaJIEKO OT BEIKIIFOUATEIIS, 3a BPeMS OT IIPOBEPKH ITOJIOKEHHS BRIKIIFOYATEIS JI0
CHSTHS OIIEPaTHBHOIO TOKa C TIPHBOJA MOKET ITPOH30HTH H3MEHEHHE TTOJIOKEHH A
BRIKIIFOUATeIsd  (OmHOOYHOE  BKIIFOYEHHE  BEIKIIFOYATEILS, BKIIFOUEHHE BBIKIIFOYATEIIS
BCIIEACTBHE JBOIHOIO 3aMBIKAHHS Ha 3eMIIIO B I[€ITH OIIEPpaTHBHOIO TOKa H IIP.).

BEIITOITHEHHE IIPH  53TOM IIOCIEAVIOIIEH OIlepallii C PasbeIHHHTEISIMH  IIPH
BKIIFOUEHHOM BEIKITIOUATElle MOKET BBI3BATH TIOBPEXKICHHE OOOPYIOBAaHHS M  CEPBE3HVIO
TPaBMYy IIEPCOHAIIA.

[IpoBepKa ITIOJIOKEHHS ITOCIIE BKIFOUEHHSA OOSM3aTellbHA Y  IIMMHOCOEIMHHUTEIIHFHOIO
BeIKITrouarend (IIICB) mepen HavyaaoM IlepeBoja ITPHCOSTHHEHHI ¢ OJHOH CHCTeMBI IIIHH Ha
APYTYIO.

JIeNCTBUTEIIPHOE TIOJIOKEHHE BBIKIIFOYATEIIS CIIEAYET IIPOBEPSITH B OCHOBHOM  IIO
MEXAHHYECKOMY  YKa3aTellro. BcermoMorarenpHeIMH ~ CPeICTBAMH ~ MOLYT CIIY/KHTH
CUTHAJIBHEIE JIAMITBI M H3MEPHTEIBHBIE ITPHOOPEl JAHHOIO IIPHCOEAMHEHMS. Y  BO3AVIIHBIX
BREIKIIFOUATENIEH C OTHSIHMTESIMH M BBRIKTroUaTelen THma BMIT um MIT  mpoeepka
TTOIOKEHHS BBIKITFOUAT €IS IPOU3BOIHTCS ITYTEM OCMOTPa paboynX KOHTAKTOB.

S. /leAcTBHA € YCTPOHCTBAMH PeJIEHHOH 3AIIMTHI H ABTOMAT HKH

Bce omepaiiin ¢ YCTPOHCTBAMH PENEHHOHN 3all[UThl H 3JIEKTPOABTOMAaTHKH
ITPOM3BOAATCS TOINBKO C PaspelieHHS BBIIECTOSIIEO OIEPAaTHBHOIO IepcoHana. llpwm
JITHKBUAAIIMH aBapHH IIEPCOHANI MOKET JEHCTBOBATh CAMOCTOSIEIIBHO M YBEIOMHIBL 3aTeM
BBIIIIECTOSIIETO OIEPAaTHBHOIO pabOTHHKA.

Hemp3sg ocTaBisars 6e3 3aluThl OOOpYAOBAHHE, INMHHLI M JIMHHH, HaXOISIIHECS ITO]
Harpy3KOH HIIH ITTIOJ HaIpsOKEHHEM, TaKKe He JOJDKHBI OCTaBarhCcs 0e3 3aIl[UThl OT BHYTPEHHHX
IIOBPEXXAEHHII TI€HeparOphl, CHHXPOHHBIE KOMIIEHCATOPHI M TPaHC(pOPMaTOPEHI.

Ilepeq OTKIFOUEHHEM PeleHHOH 3alllMThI 110 3asgBKAM OIIEPAaTHBHBEIH II€PCOHAI
IOIIKEH YOeIUTHCS B TOM, UTO BKIIFOUEHA Jpyras 3aIura, oO0ecIeunBaronas HaJeKHVIO 3alHUTy
Oo0OpYIOBaHHMS, MM IIPHHATH MEPHI II0 3aMEHe OTKIFOYEHHOH 3all[HTHl Pe3epPBHOIH, JTHOO
00OpyIOBaHHE BKIIIOYAETCS Ha Pe3epBHYIO cHCTeMy IMHH 4Yepe3 IICB ¢ coorBeTcTBYIOIEH
3aII[HTOM.

[Ipn m3MeHeHHSIX B CXeMe  INMaBHOH  (TIEpBHYHOIM)  IIEMMHM  HeOoOXOTHMO
CBOEBPEMEHHO TIPOM3BOAHUTEL OTKIIIOUEHHE, BKIIOYEHHE HIIM H3MEHEHHE YCTaBOK YCTPOMCTB
DeJTeHON 3aITHTH U ANTeKTDOARTOMATHKH COTTTACHO MECTHBIX HHCT PYKITHH.

NOKYMEHT NOAMNUCAH 5
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JIOIIKEH YOeAHTHCSA B HMCIIPAaBHOCTH BBIKIIFOYATENIS, HAJIMYHH OIIEPaTHBHOIO TOKA Ha IIEITSX
3alHTEl H HA VIIPABIEHH X BRIKIIOUATENIS, a TAKKE B TOM, UTO HA OIPOOYeMOM IIPHCO &IHHEHHH
Bce (B TOM 4HCIe OBICTPOJICHCTBYIOINAS) 3allHThl BKIFOYEHBI H IIOCTABIEHBI B ITOIOKEHHE,
COOTBETCTBYIOIIEE OIIPOOOBAHHIO (€CIH 3TO HEOOXOHMO).

Hencteue AlIB 1 ABP ¢ BEIKIIFOUATENISI, KOTOPEIM ITPOH3BOIHTCS OIMPOOOBaHIE, HYKHO
OTKJIFOUHTh.

[Ipu ornpoboBanmu HICB min 0GXOMHEIM BBEIKIFOUATEIIEM HYAKHO BKIIOUHTL 3aIl[HTHI
[HIICB mm oOGXOQHOrO BEIKIIIOUATENS OT BCEX BHJOB KOPOTKHMX 3aMBIKAHHH C  YCTaBKAMH
COITIACHO YKA3aHHIO B MECTHBIX HHCTPYKI[IIX.

[Ipn aBTOMAaTHYECKOM OTKIIFOUEHHH HIIM BEKIIFOUEHHMH BBIKIIFOYATEJIEH OIEPaTHBHBII
TIEPCOHAI JOJIJKEH:

a) TII0 CHTHaJH3allHH YCTAHOBHTH H  3aIlHcark, KaKHe BBIKITFOYATEJIH
OTKIIFOUMJIMCh, H KBHTHPOBAaTh HX KIFOUM VIIpaBIeHHS. IIpH 53TOM Ha  BBRIKIIOYATEISX,
nMmerompx AllB, KBHTHpOBaHHE KIIFOYEH JOITYCKAETCS TOJBKO IIOCIE TOrO, KakK IIEPCOHA
yOeQWICS B TOM, YTO YCTPOHCTBO AlIB BEPHVIIOCE B HCXOQHOE TIOJIOKEHHE,

0) TIaTelIbHO OCMOTPETH H 3allHcaTh, HA KaKHX pelle OTIadH CHIrHAJbHbIEe (PIIaXKKH H
Kakoe BpeMsd 3a()HKCHPOBAHO YyKazaTelIMH peJle BpeMeHH, 3aTeM YCTaHOBHTH (PIaKKH H
yKa3aTelIH B HYKHOE IIOINOKEHHE M COOOIIHTL BEIIIECTOSIIEMY OIIEPaTHBHOMY IIEPCOHAITY
(IIpH HATHYHH Ha IIMHTE YIIPaBIESHHSI BTOPOIO JIHI[@ OCMOTP CHIHAlIbHBIX Pejle ITPOH3BOIUTCS
IIEPCOHATIOM COBMECTHO, T. €. C KOHTPOIHPYIOIHM JTHI[OM);

B) JIeONOKHPOBATh pelle, HMEIOIHe caMoylepkaHHe (HalpHMep, Ha T'a30BOH 3all[HTe
TpaHC()OPMATOPOB), H TIIOJHSATh TPY3bl  BBIKIIOYATEIel ¢  T'PY30BBIMH ITPHBOJAMH,
BKITroUarorpmvecd ot AlIB um ABP:

I') IPHBECTH B COOTBETCTBHE C IIEPBHYHOH CXeMOH COEIHHEHHH  YCTPOMCTBa
ABTOMATHKH M PeleHHOH 3allMThI, HMMEIOIHEe KIFOYM, OTKIIOYAIOIIME  YCTPOICTBA,
IIEPEKITOYATENIN H PYOIIBHHKH, IIOIOKEHHE KOTOPBIX  3aBHCHT OT IIEPBHYHOH  CXEMBI
COEqHHEHHH

1) TIOCIE ABTOMAaTHYECKOIO OTKIIFOYEHHS COOOINHTh B MECTHVYIO CIYKOY pelerHOH
3aIlMTEI H 3IeKTPOAaBTOMATHKH O BBINTABIIMX (PIakKaX CHTHAIBHBIX H JOPYTHX Ppele, O
TTOKA3aHHIX yKa3aTeleH BpeMeHH H 3alTycKe aBTOMaTHYECKHX OCIIHIIIOrpadoB H IIp.

[Ipu pesKHxX H3MEHEHHSIX HAIPSKEHHH H TOKOB B CETH, HE COIIPOBOKIAIOIIHXCS
OTKIIFOUEHHSIMH HJIH BKIIOUEHHSMH BBIKIIFOUATENIEH, IIEPCOHAT O0sS3aH OCMOTPETh  IIAHEIH
pelIeHON 3alMThl H 3IeKTPOaBTOMATHKH H 3a()HKCHPOBATb JIeHCTBHE BCeX CHIHAJIbHBIX
pee.

[Ipn TMOSBIEHHH CHrHala 3a3eMIEHHS B CETH IIOCTOSHHOIO OIIEPAaTHBHOIO  TOKA
IIEPCOHAI JOIKEH HEMENIEHHO IIPHHATHE MEPBI 110 OTBICKAHHIO MECTa HapVIIEeHHS
H3OJSIHH H €I0 YCTPAHEHHIO COITIACHO MECTHBIM HHCT PYKIIHSIM.

6. IlociieroBaTe/ILHOCTD MPOU3BOACTBA OIIEPAIIHH

[IpOH3BOJICTBO OCHOBHBIX OIEpallHH C BBIKIIOYATEISAIMH M Pa3beJHHHT eJISIMH
T OIKHO ITPOHCXOUTE B CIEAYIOIIEH MTOCIIEN0RATEIbHOCTH.

BrmoueHne JTHHHAM:

a) BKJIFOUHTH IIIHHHEBIE Pa3beTHHHTEIIH,

0) BKIIFOUHTh JTHHEHHBIE Pa3beqHHHTEIIH,

B) BKIIFOUYHTH BEIKIFOUATEIIb.

OTKII0YeHHe JJHHHA:

a) OTKITFOUHTH BRIKITFOUATETh
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a) BKIIIOUHTH INMHHHBIE Pa3beHHHTEIH,

0) BKIIOUHTH T'eHEPATOPHBIE Pa3zbeIHHHTENH (pa3sbeJHHHTEIH, YCTaHABIHBAacMbIE B
HEKOTOPBIX CIIyYasX MeXKJY BBIBOJaMH TI'eHepaTopa H BBIKIIOYATEIIEM);,

B) CHHXPOHH3HPOBATh I'€HEPATOP H BKIIFOYHTH I'€HEPATOPHBIH BHIKIIFOUATETID.

OTK/II0YeHHEe TeHepaTopa:

a) OTKIIFOYHTh T'€HEPaTOPHBIH BHIKIIOYATEIID,
0) OTKJIFOYHTh T'eHepaTOpPHbIE Pa3beJHHHUTENH,
B) OTKJIFOYHTh IIMHHBIE PA3beIHHHTEIIH.

BriIoueHHe TpexoOMOTOYHOro TpaHchopmaropa:

a) BKIIOYHTH INMHHHBIE Pa3sbeJUHHTETH BBICIIETO,  CPeJHEr0  H  HH3IIEro
HaITpPsKeHH,

0) BKIIIOYHTh TpaHC(OPMATOpHBIE Pa3beJHHHTEIN BBHICHIETO, CPEJHET0 H HH3IIETO
HalpsoKeHHT (eCclIH OHH ecCTh);

B) BKJIIOUHTH BBIKIIFOYATENH BBICIIETO, CPeIHErO H HH3IIETO HAMPSDKEHHS.

OTK/II09eHHEe TPEX0OMOTOYHOIO TpaHcopmaTopa:

a) OTKIIFOYHTL BBIKITIOYATEITH HH3IIETO, CPeJHEr0 M BBICIIErO HaIpPsOKEeHHT,

0) OTKIIIOYHTEL TpaHC(OPMATOPHBIE pazbeJHHHTEIH HH3INETO, CPeIHEr0 M BBEICIIETO
HaITPSDKEHHS,

B) OTKIIFOUHTH IIIHHHBIE Pa3beJHHHTEIH HU3IIEr0, CPeJHETO H BRICIIIETO HAITPSDKEHHSL.

OnmboyHOe HeHCTBHE IEPCOHAA ITPH IIPOM3BOACTBE OIIEPATHBHBIX IIEP eKIIFOUEHHIT
BBI3BIBACT IIOPaKEHHE IIOAEH TOKOM, IIOBpPEeXIcHIEe OOOpPYIOBAaHMS H  IIpeKpalleHHE
3IIeKT PO CHAOKEHHM S AIeKT POIIPHEMHHKOB. IIoCcneAICTBHS OT OIMHOOYHOIO BKIIIOYEHHS  HIIH
OTKIIFOUEHHS  TOKAa Pa3beAUHHTEIISMH 3aBHCAT OT TOIO, KaKHMH  pPa3beIHHHUTEIISMH —
IMHHHBIMH =~ HJIM JTHHEHHBIMH — IIPOM3BOMUTCS oOIepalis. IlosToMy nepewsimit  OondxcHbl
BKIIOYUANbCA, a MOCNeOHUMI OMKIIOUANLCA pPA3beOuHLmen, HenpasuibHoe  oelicimeélie
KOMOPbIX MOXNCem npueecniil K bonee maxcenviM HOCAeOCHGUIM.

Hcxomsa H3 3TOr0 SICHO, YTO BCEIfla CIEAVET CcHaYala 6KIIYAmb UllLIHHbIe, 3dieM
NUHellHble pazbeouHumentt i MoIbKo Homom evikiodamens. [IpH  OTKIIOYEeHHH CHayala
CIIEMVET OTKIIOYHTHh BBHIKIIFOYATEIb, 3aTeM JIHHEHHEIE PasbeIHHHTEIH, a IIOTOM IIHHHBIE.

B mpakTHke HMelIH MEeCTO CIIYYaH OTKIIOUeHHS paloTaroIero TpaHchopMaropa OT
JNEICTBHS PEIeHHONM  3allMThl, KOrga K ~ HOMHHAJIbHOMY  TOKY  paloTaroIlero
TpaHc(OopMaTOpa HaKIaAbIBalICSd HaMarHHYHBAION[HH TOK BKIIIOYAeMOIo TpaHcdopMaropa.
[TosTOMYy exnioueniie mparchopmamopoe cneoyenm NpouU3eoOUNb €O CHIOPOHBL  GbICULE2O
HANpPSAAHCeH .

Ilopsanok nmepesoga NpucoeJUMHEHHN ¢ OAHOH CHCTEMbI IIHH HA APYIYIO:

a) yoemuthcsa B ToM, yro 3amiura IIICB BKIIOUEHAa ¢ yCTaBKaMH, YKa3aHHBIMH B
MECTHBIX HHCTPYKIISIX II0 3aInuTe.(eClIH Ha  BBIKIIFOYATEJIe  HMEEeTCS  CIlel[HaIbHas
aBTOMATHKa, OTKIIFOYHTH €€);

0) yOeqHUTBCSI B TOM, YTO HANpPSDKEHHS O0eHMX CHCTEM IIMHH CHHXPOHHBI H PaBHBI IIO
BEJIHYHHE,

B) BKrouHTh 11ICB;

I') OTKITFOYHTD 3all[HTY H OIePaTHBHBIH TOK ¢ IpHBoja 11ICB;

I) ITI0 MEXaHHYECKOMY VKa3aTelr (WIH TII0 COCTOSHHIO palOYyHMX  KOHTAaKTOB
BBIKIIFOYATENS) IIPOBEPHTH BKIIFOYEHHOE IIONIOKEHHE BEIKIIFOYATEIIS,

AOKYMEHT TOANWCAH eIl BCeX  HaMEUEeHHEIX K  IIEDEBO
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TpaHCc(OPMATOPOBR HAITPSTKEHHS,

K) OTKIIOUHTh IMHHHBIE Pa3beJHHHTEIH ITEPEBOAHMBIX ITPHCOETHHEHHH OT CHCTEMEI
IIIHH, C KOTOPOH OHH PaHee IHT alliCh;,

3) BKIIIOUHTH OIIePaTHBHEIN TOK Ha IPHBOJ, ITOCIIe Yero oTKIounTs 1ICB;

1) MpoBepHTh oTKIrodeHHe 1TICB;

K) BKITFOUYHTE 3aruTy [1ICB H crielpaabHyI0 aBTOMAaTHKY.

[IopsimoOK IIPOM3BOACTBA OIEPAIHIl TIPH TIEPEBOAE BCEX ITPHCOEAHHEHHN ¢ paboueH
CUCTEMBI IIIMH HA PE3EPBHYIO IMIPH HAIHYHH IIHHOCOEAHHHUTEIBHOIO BRIKITFOYATE S

a) yOeKHaroTcs IO OIEPAaTHBHOM CXeMe, YTO CHCTeMa IIMH HaxXOQHTCS B Pe3epBe, H
ITPOM3BOMAAT BHEIIHHH OCMOTP Pe3ePBHON CHCTEMEI IIHH,

0) Bxmoyaror IIICB ¢ mogkmo4YeHHOH Ha HEM 3all[HTOH OT KOPOTKHX 3aMbIKaHHIH (c
HYJIEBOH YCTaHOBKOH I10 BpEMEHH);

B) TIIPOBEPSIOT HAIHYHE HaNpsOKEHHS Ha PE3epBHOM  CHCTEME  IIMHMH 11O
BOJIETMET PaM,

I') OTKIIIOYAIOT OIepaTHBHBIH TOK ¢ IpHBOJa H 3amuThl Ha [IICB (pyOHIBLHHKOM,
HaKIIaJKOH H IIp. );

1) TIPOH3BOJAT IIEPEBOJ IHTAHHS IIEIlel HAIIPSDKEHHS 3alllHThl IIPHCOSIHHEHHH C
TpaHC(OPMAaTOPOB HaIpsCKeHHS pa0doyell CHCTEMBI IMHH Ha TPaHC(POPMAaTOpPhl HaIllpPsSKEHHS
pe3epBHONH CHCTEMEI (COIMacHO MeCTHOHM HHCTPYKIHH ),

e) IPOH3BOJAT NEePeBOJ PazbeAHHHTEIEH IPHCOSIHHEHHI ¢ OXHOH CHCTEMEI IIIHH Ha
IPYTVEO (COITIaCHO MEeCTHOH HHCTPYKIHH, YYHTBIBAIOMIEH KOHCTPYKTHBHBIE OCOOEHHOCTH
PY u yrpapineHHs pa3beTHHHTEISIMH ),

’K) IPOBEPSIFOT KauyeCTBO BKIIFOYEHHS Pa3beJHHHUTEIIEH Ha PE3EPBHYIO CHCTEMY IIIHH,

3) IIPOBEPSIOT OTCYTCTBHE Harpysku Ha IIICB mo aMmepMeTpy;

1) BKIIIOYAIOT OIePaTHBHEIH TOK Ha mpHBoA U orkmovaror [HICB.

[Ipu orcyrereun HICB 4acTHYHEIHN ITEPEBO IIPHCOEMIHEHHI C OJHON CHCTEMBI IIIHH Ha
IPYTVIO 3aIPEIacT Csl.

IIpn IIOoMHOM IIepeBOJAE IMPHCOESIUMHEHMI, B ciaydae orcyrctBus IICB, BxiIroyaror
IIMHHHBIE Pa3zbeJUHHUTEIN Ha PE3EPBHYIO CHCTEMY IIMIT OJHOIO M3 MOIIHBIX HCTOYHHKOB H
HepKaTr HX B 5TOM COCTOSIHHH O KOHIIA TIEPEKIIOYEHHS. OTO IPHCOeJHHEHHE IEPEBOJINT CS
ITOCIIEIHNIM IIOCJIE TIMATEIILHOH IIPOBEPKH IEPEBOJIA BCEX OCTAIBHBIX ITPHCOSIHHEHHH.

[Ipu nepeBojie MPHCOETMHEHHH OCOOEHHO TINATEIIPHO HEOOXOAMMO CIIEAHTH 3a TEM,
YyTOOEl HE BKIIFOUHMTEL Pa3beAUHHUTEIN IIPHCOEIHHEHNN, HE HaXOISIIUXCS B paldoTe.

[Ipy T1mepeBojie TIPHCOEMUHEHHS  HeOOXOAMMO  IIPEAYCMOTPETH  COXPaHEHHE
IIPaBIJILHOTO IMMTAHUA IIEIIEH HallpsKEHHS H3MEPHTEIBHEIX ITPHOOPOB PEIEHHON  3allfUThI U
ABTOMATHKH.

Korpa HICB HaxomHUTCs B pe3epBe, ero pasbeAUHNUTEIIN, KAK IIPABHIIO, HOMIKHBI OBITH
BKIIFOUEHBI Ha 00e cHcTeMbl IMHMH. TpaHcopMaTOp HampsDKeHHS Pe3epBHOH CHCTEMEI IIHH
IOIIKeH OBITh TaKKe BKITFOUEH.

7. BJIaHK nepeKkJIIYeHns

bilaHK TEpeKIroYeHNs,  COCTAaBIISIEMBIH  UISA  TIPEAVIIPEKIECHHS  BO3MOKHBIX
HEMPAaBWIBHBIX  OIlEpali,  SBISETCI  OCHOBHBIM OITEPATHBHBIM JIOKYMEHTOM,
OITPENEIISIOINNM COJIEPKAaHHE 3aJaHHs M ITOCIIENOBATEIILHOCTE ITPOM3BOACTBA OCOOO0 OITACHBIX
H CIIOKHBIX IepekimroueHHi. [lo OGnmaHkaM IepeKmroueHHS IIPOM3BOASICS OIEPAIH B CXeMaxX
SIIEKTPOYCTAHOBOK HarpspkeHHeM Beime 1 000 B, xorma PY  He oOopymoBaHBI WM
000DVIIORAHRI HE TIOTHOCTRI) OMOKHNDOROYHRIMH  YCTPOHCTBAMH OT HEIPABHJIIbHBIX OIEPAIHH C
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* IIpPOBepKa OTCYTCTBHS HAITPSDKEHH,
*  QIIEpaIlHH C 3aIHTOH HIH CIIeI[aBTOMATHKOMH,

* OTK/IOYEHHEe H BKIIOYEHHE I[eTleH ITHTaHHI 3dIIThI., HSMCPHTCIIBHBIX l’[pHﬁDpDE H
dBTOMATHEIL,

 BBOX H BEIBOI AlIB, ABP, AYP;

*  HaJOXXeHHE WM CHATHE 3all[HTHBIX IIEPEHO CHEIX 3a3eMIISHHI.

biIaHK 3aroiHsgeTCsS HEINOCPEACTBEHHO Ilepell HayaloM IIEPEKIIOYEHIMIT  IIOCIIE
TIOIYYEHH S PACIIOPSDKEHHS TEM JIMI[OM, KOTOPOE IMOJIYUHIIO PACIIOPSKEHHE.

Kaxmass omnepaisis HIM AeHCTBHe, BHOCHMOEe B OlaHK,  JOJDKHO — HMETH
ITOPSAKOBBIN HOMED, KaKIbIH OJTaHK ITEPEKITIOYEHHH ITPOBEPSIETCS H IO CEIBACT CA.

KOHTPOJIBHBIE BOIIPOCHI:

1. OriepaTHBHOE PaCIIOPSKEHHE.
2. KakumM 00pas3oM IpOH3BOAATCS OIEPaTHBHBIE TIEPEKITFOUEHIT !
3. JIeHCTBHSA ¢ pazbeqHHHTEIISIMH.
4. JIeHCTBHS C BBIKITFOU AT EJISIMH,
5. JIeNCTBHA C YCTPOHCTBAMH PENIEHHON 3aI[HTEL H SIIEKTPOaBTOMATHKI.
6. [locnemoBare IbHOCTE ITPOH3BOICTRA OIIEPAL[HI.
7. Uto Takoe «biIaHK IepeKIIoueHH» ?

HMcnonp3oBaHHAs IHTepaTypa

3.  3apangus, JK.A. OCHOBHBEIE BOIIPOCH TEXHHYECKOH 3KCIUIYaTALMH 3IEKTPOOOOPYIOBAHIA
yyeOHoe 1mocobne / JK.A. 3apanmmga, E.A. MBaHOB ; MHHHCTepPCTBO 0O0pa3zoBaHHSI H HayKH
Poccurickonn @enepaimu, @eaepalbHOE TOCYAAPCTBEHHOE OIOMKETHOe 00pas3’oBaTelIbHOe
yUpexkKJeHHE BBICIIETO ITPOQecCHOHAIBRHOrO o0pa3zoBaHHS «TaMOOBCKHIT IOCyZapCTBEHHEIH
TEXHHYECKHH YHHBEPCHTET». - TamOoB : MsgatenmsctBO @I'BOY BIIO «TI'TY», 2015, - 129 c. :
HJL.,Ta0mI., cxeM. - buOmnnorp. B kH. - ISBN 978-5-8265-1386-6 ; To Ke [ D1eKTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php ?page=book&i1d=445120.

4. IlpuBanoB E.E. Okcrryarans BO3IVIDHBIX THHHI SIIeKTpoIlepenay ;| yueOHoe Imocolue /
E.E. IIpuBanoB. - MockBa ;, bepimmH : Jlupekr-Meamna, 2016. - 130 ¢. : mi., cxem., tadm. -
buGmiorp. B kH. - ISBN 978-5-4475-3884-2; To xe |[OneKTpoHHBIH pecypcl|. -
URL: http://biblioclub.ru/index.php?page=book&id=434748
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ITPAKTHYUECKOE 3JAHATHE No3

TenioBH3HOHHOE 00CJI€J0BAHHE WIEKTPOIHEPreT HUECKOI 0
OobopyaoBanus

TEOPETHUYECKAA HACTD

1. TemroBuaeHHE
TenmoBHacHe MOKHO Ha3BaTh YHHBEPCAIBLHBIM CIIOCOOOM ITOIIYYEHHS Pa3IHYHOIN

HH(pOpMaIHH 00 OKPYKAIOIIEM Hac MHpe. Kak H3BECTHO, TEIUIOBOE H3IIy4YEHHE HMEET IIF000E
TEJI0, TEMIIEpaTypa KOTOPOro OTIHYHA OT abOCONMIOTHOrO HYJIL. Kpome Toro, IojaBILSIOIINEe
OOIBIIMMHCTBO IIPOI[ECCOB IIPe0Opa3’oBaHHSI SHEPrHH (a K HHM OTHOCSICS BCE H3BECTHBIE
TIPOIIECCHI) ITPOTEeKaeT ¢ BBIASICHHEM HIH ITOrJIONIeHHEM Tella. TakK KaK CpeHsII TeMIlepaTypa
Ha 3eMIIE He BBICOKA, OOJBIIMMHCTBO IPOIECCOB IPOXOAAT ¢ MAIBIM VJIEIIBHBIM BEIJIEIICHHEM
TeIla M TIIpH HeOOJBINNX TemIiieparypax. COOTBETCTBEHHO M MaKCHMYM SHEPrHM H3ITY4YEHHS
TaKHX IIPOLIECCOB IIOIIaJaeT B HMH(paKpacHBI MHKPOBOIIHOBBIM AHaria3oH . WH]pakpacHoe
H3ITYYeHHE HEBHAHUMO I YEIOBEYECKOI'O IJla3za, HO MOXKET OBITh OOHApVKEHO Pa3IHYHBIMI
ITPHEMHHKAMH TEIUIOBOTO M3JIVUEHHS M TeéM HIIH HHEIM CIIOCOOOM IpeoOpa3’oBaHO B BHIHMOE
H300paKeHIe

TennmoBueHHe — 3TO HayYHO-TEXHHYECKOe HaIlpaBlIeHHe, H3y4aromiee (PH3HYECKHE
OCHOBBI, METOJBI H ITPHOOPHI (TEINIOBH30PHI), 00ECIIEYHBAIOIHE BO3MOKHOCTh HAOIIOJEHHS
cr1aboOHarpeThIX OOBEKTOB.
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[1n1Ha BONHLI, MKM

PHC}"HGI{ ] - 3aBHCHMOCTH IUIOTHOCTH ITOTOKa KBAHTOB, HCITYCKACMBIX a0COIMIOTHO
HEPHBIM TCIIOM IIPH JBYX TCEMIICPATVpaXx, OT JJIHHBI BOJIHBIL

AOKYMEHT NOAMUCAH aTypoi Beime -273 °C (0 °K), wm3mydaror

SNEKTPOHHOW NOAMNUCHIO ) I
Ceprucbukar: - 12000002A633E3D113ADA25FB50002000002A6 COOTBETCTBHH ¢ (opMymon IlmaHkKa MOXKHO
Bnapenew; | llebayxopa TatssHa AneKkcaHapoBHa [TOKa3aHbl 3aBHCHMOCTH SMHCCHH (POTOHOB OT

nevicretHERE 2R B B0 Ys 2855 COIOTHO 4YepHOro Tema). [IpH ITOBBIIIIEHHH



TeMIlepaTyphl OOBEKTOB YBEIHUHBAETCS WYHCIO HCITyCKaeMbIX KBaHTOB m3myueHHSI (HK-
H3Ty4YeHHe) IIPH (PHKCHPOBAaHHOH JJIMHe BONHBI. McITycKaeMble KBAaHTBI CBETa, B TOM YHCIIE
HeBHANUMBIE (HMH(paKpacHBIe) C JIHHOH BOITHBEI > | MKM MOIYT OBITh 3apelrHCTPHPOBAHBI
JaTYHKaMH HH(PaKPaCHBIX H3TYyYeHHH (ITOIYIIPOBOJHHKOBBIE (DOTOHHBIE JATUHKH).

TermmoBoe m300pakeHHe OOBEKTOB (OPMHPYETCS CIIEIHAIbHBEIM HH(pPaKpacHBIM
OOBEKTHBOM H PETHCTPHPYETCS C IIOMOMIBXO (DOKAIIbHOH MATPHIEI, YCTAaHOBIEHHOH B

(pOKATIBHOMH IITOCKOCTH 00bEeKTHRBA.
[Torok HK m3myuenus

POTOMYBCTBHTCIBHBIH
THTEKCHAIBHEH CAH0H

HMHuIMeRLIS
CTONOHKH

CHnsHONerHposaHHas noano#ksa InAs

Capnropmc
PETHCTPR

MynsTHIISECOD 51
PucyHok 2 - CtpoeHHe THOPHIHOH MHKPOCXEMEI

CIIEKTpalIbHBIA JHATIA30H IpeIaracMo MaTPHILI cocTaBiIgeT 2,65-3,05 MkM. C TOUKH
3peHHs Pa3paOOTUYHKOB, JUIS PelIeHHs psfa TepMorpaHYeCKHX 3aJad, 3TO OYeHb YIOOHEIMH
CIIEKTPaJIbHBIN JHAIla30H. OTO CBSA3aHO C TeM, YTO I (DOTOHHBIX ITPHEMHHKOB OTHOIIEHHE
yHCclIa HH()OPMAIHOHHBIX ITaJaloINX KBAaHTOB M3TydeHHT (HanpumMep A1g T=30 °C, HeKOTOpoH
TeMIlepaTypPhl ITOBEPXHOCTH KOKH YellOBeKa) H ITapa3sHTHHIX (JOHOBBIX KBAHTOB (TeMIlepaTypa
oKpyKaromiero ¢goHa T=25 °C) yBemnuHBaeTcS ¢ YMeHBIIEHHEM JIIHHBI BOJHBI ITaJalOINET0
H3ITyYeHHS. TaK IS CIIEKTPaJIbHOIO JHAaIla3oHa 8,5-12 MKM, XapaKTepHOr'o IS IIPHEMHHKOB Ha
OCHOBE COESMMHEHHH PTYTh-KaIMHII-TEIIIIVP OTHOIIHHEe cocTaBisgeT 1,08, misg muarazoHa 7,5-8
MKM (TIpHEMHHK Ha OCHOBe cBepxpemeTok AlGaAs/GaAs) - 1,1, mng mmamazoHa 4,5-5 MKM
(TpHeMHIKHN Ha ocHOBe InSb! m crymmipia roratuser) - 1,13, mra guamaszoHa 3,5-3,9 (IpHeMHHKH
Ha ocHOBe InSb m cmmmimiga roratHHbI) - 1,23, amg amama3oHa 2,65-3,05 mxM (MaTpHIla Ha
ocHOBe InAs martpmupl) - 1,3 B ang guamazoHa 1.4-1.8 Mxm - 1,6, B Imenom 53T0 Jgaer
BO3MOJKHOCTh MAaTpHI[AM B KOPOTKOBOJIHOBOH OOIACTH JIErYe PErHcCTPHPOBATh Mallble
TEMIIEpAaTYPHbIE KOHTpPAcThl Ha 0O0BeKTaxX. Kpome TOro, ¢ YMEHBIIEHHEM JIJIMHBI BOJIHBI
ITaJArOINero H3IITY4YeHHS YMeHbIAaeTCs IMapa3HTHBIH ITOTOK KOMHATHOIO (POHA, YTO YIIPOINAeT
CXEMBI CUMTEIBAHHS CHIHAJIOB.

DOneMeHTH (POKAIbHOH MaTPHIIEL ITPeo0pa3yroT KBAHTEI CBETA B SIIEKTPHYECKHE 3apsIbl,
KOTOpPBIE  CUHTBIBAIOTCS  KPEMHHEBBIM  MYIbTHIUIEKCOpOM  (pHC.2),  YCHIIMBAIOTCHL,
IIPEABAPHTEIIFHO 00pabaThRIBAIOTCS ANEKTPOHHOH CXEMOH H IepeJarorcsd B KoMimrorep. Ilocie
3aIllICH B ITaMSTH TEIUIOBH30pa HH(pOPMAIHH O TEMIIEpaTypax TOYeK OOBeKTa ITPOHCXOIUT

[AOKYMEHT NMOAMNUCAH OH TOYKE C OIIPEAEIIeHHONH TeMIlepaTypoH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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TIpHCBAaHBAeTCS CBOI I[BET: YeM BEIIe TeMIlepaTypa, TeM fApue IBET. B pe3yinbTare Ha SKpaHe
MOHHTOPA ITOITy4aeM TEIIOBH3HOHHOE H300pakeHHe 00beKTa (TEpMOTrpaMMYy).

2. Ter10BH3HOHHBII KOHT POJIb JIEKTPO00OPY,I0BAHHA

[Ipy TEIUIOBM3MOHHOM KOHTPOIe 3MeKTPpooOOpPYAOBAaHHSA CIEAYET IIPHMEHSITH
TEIUIOBH30PEL ¢ paspernaronied criocobHoctero 0,1...0,2°C. 310 03HayaeT, 4YTO JABE TOUYKH
00BEKTa ¢ pasHOCTBRIO Temrieparvypsl 0,1..0,2°C 6yayT oTiHMYaThCd LBETOM. BepXHHH ITpedelnn
TEMIIEPATYPHOI'O JHAIIa30HA TEIUIOBH30pa AOJKEH OBITh He MeHee 200°C, HIKHHI — OKOJIO
0°C.

OIleHKa TEIUIOBOI'O COCTOSHHS 3IeKTPOOOOPYAOBAHHS H TOKOBEAVIIHX 4YacTeH B
3aBHCHMOCTH OT VCIIOBHIT HX paOOTHl H KOHCTPYKIIHH MOKET OCYINECTBIISITHCS:

- TIO JOITYCTHMBIM TeMIIEpaTypaM Harpesa,

- TIPEBBIIIIEHNSM TEMIIEPATYPEL,

- H30BITOYHOH TEMIIEPATYPE.

- K03 (PHIIHEHTY Ae(peKTHOCTH,

- IMMHAMMKE H3MEHEHHS TeMITEPATYPBI BO BPEMEHH,

- IIYTEM CPaBHEHI S H3MEPEHHBIX 3HAUEHHI TeEMITEPATYPRI OOBEKTA C APYTUM, 3aBEIOMO
HCIIPaBHBIM O000PYIOBAHHEM.

IIpeeviutente memnepamypst - Pa3sHOCTh MEKIY H3MEPEHHOH TEMIIEPATYPOH Harpera H
TEMITEPAT YPOH OKPYKAIOINETO BO3AYXA.

Haubonvuie donycmumole memnepamypst Hazpeea o 1 IIPERBIIIEHHS TeMIIEPATYP5I
A®mon I HEKOTOPOro OOOPYIOBAaHHS, €r0 TOKOBEIVIIHX YacTeH, KOHTAKTOB M KOHTAKTHBIX
COEIHHEHHH IIPHBEICHEL B Ta0mI. 2.1.

Hsz6vimounas  memnepamypa -  TIPEBBINIEHHE  H3MEPEHHOH  TeMIlepaTyphl
KOHTPOIMPYEMOTO y3IIa HaJ TeMIlepaTyYPOH aHaJIOTHYHBIX Y3JIOB APYIHX (pa3, HaXOSIIIXCSI B
OJJHHAKOBBIX YCIIOBHSIX.

Kosghpryyuenm deghexmuocmit - OTHOIIEHHE H3MEPEHHOIO ITPEBBIMIEHHT TEMIIEPATYPhI
KOHTAKTHOI'O COEJHHEHHS K IIPEeBBIINIEHHIO TeMIIepaTyphl, H3MEPeHHOMY Ha IIeIIOM YYacTKe

IMHHEI (TIPOBOJIA), OTCTOSIIEM OT KOHTAKTHOTO COEHHEHH S Ha PaCCTOSHHH He MeHee 1 M.
Tabmmia 1 — HanGomeme goOImycTHMBIE TEMIIEPATYPEI

K OHT RTH Y EMAIE YRR [ A, O

ToOROREVITIHE HEMAOMHPORAHHRIS
PMASTAMHHYECETE SACTH 1200 =0
FoHTAKTE H3E MCIM H OC CTUIABOE Ta 35
ANAPATHBIC BRIBOMLL M3 MO, SJHIMHAHEHA M
KX CILIHBOR L) 2 ()
BooToBLIE KOHTAKTHEIE OO 11 HHE HES S} 20
INpenoxpaddreny Ha wanpamwerue 5 vl oo
BLILIE 75 33
Berpoemmae TT:
DOMOTKH - | )
FMATTTHTONPROGBO - | 5
ACHITRT CHIORRIY ratamed R PEHTFIME
FIOPRMATRHOAM ARAHITHOM ¢ HAATATIHCR
-HT MOTHX TOPREHHTI H MTOTHITHISHD FOR0D
- CTITHTAT AT YTHITATA Q130
- PEeATHET B5
- MPOMHTAAr e Svvard Tpy Aanaamerwn, 2l

lud a5

&) TRl

L0 (10

20 25

35 a2l

PHCCMGT'_[JIM OCHOBHBIC ITPHHIIHIIBI TCIUVIOBH3HOHHOI'O KOHTPOIJIA Gﬁﬂp}"ﬂ OBaHITA CHCTCM
OOKYMEHT NoarmcAH

SNEKTPOHHOM NOOMUCHIO 1 KOHMAKMHBIX CcoeOuHeHuii O000PYIOBAHHI
CepTucbvkat; |1 12000002A633E3D113AD425FB50002000002A6 paBOYNX TOKAX HATPY3KIL:
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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B KauecTBe HOpMaTHBA HCITONIb3YeTCSA 3HAaUECHHE TeMIIePaTyphI, IMpHBeAeHHOE K 0, 51,04

( 057
A@tl,ﬁ . A@]}Elﬁ ] ’

V2

rae A®g s —H30BITOUHAS TeMIIepaTypa IIPH TOKE 0,5 104
A®pa5 — H30BITOYHAS TEMIIEPATYPA IIPH pabdoyeM TOKE Harpy3KH.
TermoBH3HOHHBIH KOHTPOJIb ITPH Padoynx TOKaxX, MeHBINHX (), 31,0y, HE CIIOCOOCTBYET
BBISIBIIEHHIO JIe(DEKTOB Ha paHHEH CTaJHH HX Pa3BHTHL
CrelleHb HEHCIIPABHOCTH KOHNIAKINOE I KOHINIAKINHblX coeoLHeHl OIICHHEBACTCA
CIIeIVIOIINM 00pa3oM:
ABys = 5...10°C - HauanbHag CTENEHb HEHCHPABHOCTH, KOTOPYIO
CINCAYVCET JNCPHKaTh IO KOHTPOAEM H IMTPUHHHMAaThL MEPLI 110 €€ YCTPAHCHHKY BO
BpeMs TIPOBEJIEHHA PEMOHTA, 3aMJIAHUPOBAHHOTO 1O rpadUKy;

Ay s = 10...30°C - pazpuBIIHiica AeeKT. CNEAYET NPHHATE MEPHI MO

YCTPAHEHHIO HEHUCTIPABHOCTH IpH OJTHzKaIIeM BBIBO/JIE
NEKTPOO0OPYAOBAHHAA U3 PadOTHI:

ABys = 30°C - asapuiinelit  nedexr, TpeOYHOIMHHA HeMeJIEHHOTO
yeTpaHeHHs.

Toxoeedyvuye yacmu. IIpH OllEHKE TEIUIOBOIO COCTOSHHS TOKOBEAVIIHX YacCTEH

pPas3imiar0T CICIICHH HCHCIIPABHOCTH, HCXOAA H3 CJIICOYIOIIIX 3HAYeHHH KDB(bd)I]l[HEHTa

ne(peKTHOCTH:

0o 1,2 - HavalnbHasg CTEIeHb HEHCIIPAaBHOCTH, KOTOPVIO HYKHO JHepXKaTh IIOL
KOHTPOJIIEM,

L2... 1,5 - pa3BuBIIiica JedekT, clelyeT IIPHHSATH MEPHI II0 YCTPAaHEHHIO

HEHCITPABHOCTH ITPH OMHIKAMIIEM BEIBOJIE JIMHHH H3 PabOTHI,
bonee 1,5 - aBpHitHBIH Je(eKT, TpeOyeTcsa HeMeIJIEHHOE YCTPaHEHHE.
Cunoevie _mparncgopmamopsi. TellJIOBU3HOHHBIH  KOHTPOIIL  TPaHC(pOPMATOPOB

HanpsokeHneM 110 kB u BEIIIE IIPOH3BOMHUTCS IIPH PEINEHHH BOIIPOCA O HEOOXOAHMMOCTH HX
KaITHTAaJIbHOIO peMOHTa. CHHMAKOTCS TeIUIOrpaMMBI IIOBEPXHOCTH Oaka TpaHc(opMaropa,
3JIEMEHTOB CHCTEMBI OXJIaXJIEHH S, BRBOJOB H JIPYTHE.

Ilpu ananusze mennozpamm:

- CPaBHHBAOTCS MEXKIY COOOH HarpeBhbl BBOJIOB Pa3HEIX (pa3 TpaHC(OpMaTopa,;

- CPaBHHBAIOTCS HarpeBBI HCCIEAYeMOIr0o TpaHC(OpMaTopa ¢ HarpeBaMH OIHOTHITHBIX
TpaHC(pOpPMaTOPOB;

- IIpOBepsAeTCS AHHAMHKA H3MEHEHHS HarpeBOB BO BPeMEHH H B 3aBHCHMOCTH OT
HaI'Py3KH,

- OTIPEHEIISIIOTCS PACIIONOKEHI S MECT JIOKAJIbHBIX Har PEBOR;

- COIIOCTABJISEIOTCS MECTa JIOKAJIBPHBIX HArpeBOB C PACIIONIOKEHHEM BIIEMEHTOB
MarHHTOIIPOBOa H OOMOTOK,

= MATTNMaTTATIOaT™ 0o ':!!"]"!!"]"!P‘.[-:'TIT!:E‘!'—!'!"!!”ET'!'—. ﬂﬂﬁ!"!"]"“!’—,]: CHCTcSM GXJI&HEEHI[H

NOKYMEHT NOoAnmcAH
QNEKTPOHHOW NOANWUCHIO . TpaHc(opMaTOPOB U AT ITpoBepsIFOTCS:
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- CHCTEMBI OXNa KAeHH (PaJaHaTopsl, BEHTHIITOPHI, MacIIOHACOCHI);

- TepMocH(poHHBIE PHIBTPHL (T CD);

- KOHTAKTHBIE COeJHHEHH .

T ernmoBH3HOHHOE o0cIeI0BaHHE IUIST CHIIOBBIX TpaHCc(pOpMaTOPOB H
aBTOTPAaHC(POPMATOPOB SABIISICTCS JOIMOIHHTEILHBIM BHIOM JHATHOCTHKH K OCHOBHBIM METOJIaM
HCITBITaHHH. OJJHAKO, JOCTATOYHO JIEeTKO H TOYHO MOKHO OOHAPYKHTh CIIeAYIOIIHE Je(peKTHI:

- HarpeBbl BHYTPEHHHMX KOHTAKTHBRIX coeaumHeHHMH o0O0MoTOoOK HH ¢ BRIBOgamI
TpaHc(popmMaTopa;

- MecTa OOITOBOr0 KpeIUIEeHH KOJIOKOIIa 0aka;,

- OIIPeJEIHTh YPOBEHb Maclia B PACIIHPHTEIBHOM Oake, BBIXIIOITHOH TPyOe H BO
BBOJIAX,

- HapyloleHHe B pa0oTe CHCTEM OXIakIeHHS (BEHTHIIITOPOB, MAaclIOHACOCOB,
IIHPKYIIHI Macja B paJHaTopax) H pereHepalH Macia (TepMocH(POHHBEIX (GHIBETpOB (TCD)).
[Ipp  HCIIOTB30BaHHH MENKO3EPHHCTOIO CHIHMKArejls, IIIaMooOpa3oBaHHSI B (PHIIBTPE,
CIIVYaHHOM 3aKpbITHH ImHOepa (3aJBIDKKH) Ha TpPyOomnmpoBoje (HIbTpa, IIpH padoTte
TpaHc(pOopMaTopa B peKHMe XOJIOCTOrO XOJa HJIH MaJoH HarpyskH TpaHcpopmaropa (MeHee
50%) UHpKYILIHI Maciia B (PHIILTPe OyAeT He3HAUHTeIbHa HIIH OTCYTCTBOBATh BOOOIIIE.

HanGomnee pacrpocTpaHEHHBIM Jie(peKTOM, KOTOPBIH MO’KeT BCTPEeTHThCS Ha ITPaKTHKE,
sBIIIeTCS 00pa30BaHHE BO3AYIIHEIX ITPOOOK, KaK B CaMHX BBOJaxX TpaHc(OpmMaropa, TaKk H B
0akax BCTPOEHHBIX TPaHC(OPMATOPOB TOKa, OOpa3YIOMIHXCS II0 BHHE PEMOHTHOIO IEPCOHANIa
IIPH 3aMEHE BBOJOB, a TaK JKe CIHMBE M JOJIHBKe Maciha. IIpH ocMOTpe CHIIOBOIO
TpaHc(popMaTopa, HeoOXOJHMO TakK ke oOpalaTh BHHMaHHe Ha o0Opa3oBaHHE aHOMAJIbHBIX 30H
HarpeBa Ha TIIOBEPXHOCTH Oaka. OTH H JAPYTHEe BO3MOKHBIE Je(eKThl IIOKa3aHbl Ha
COOTBETCTBYIOIIHX TepMOIrpaMMax.

XapakTepHBIMH Je(eKTaMH 11 BBOJOB SBIIIOTCS VYBJIaXHEHHE, 0O0pa3oBaHHE
IIPOBOJISIIIMX OTIOXKEHHH Ha BHYIPEHHEH ITOBEPXHOCTH (pap(opoBOH IOKPBIIIIKH BBOJA,
CHIDKEHHE YPOBHSA Macla. Pa3BHTHE TakKHX JAe(PEKTOB IIPHBOAMT K HM3MeHEHHIO fg yIma
ITHANIEKTPHUECKHX TIOTEPh OCHOBHOH H3OJISIIHH. IIo Mepe pas3BHTHSA JeeKTa ITOSBILIIOTCS
yacTHYHBIE pa3psaasl (UP) 1 B JanpHeHINEM AIeKTPHYECKHH ITPOOOH.

Macnounanonnennsie _660odvi. (COCTOSHHE BBOJA OLEHHBAETCS IIO0 PaCIIPEdEIEHHIO
TEMIIEPATYPHI 10 BEICOTE BBOJA. Ha pHcyHKe 3 IMoKa3aH XapaKTep paclpelelIcHHSI TeMIIEPaTyPhI
II0 BBICOTE MACIOHAIIOIHEHHOIO BBOJA ITPH HOPMAIbHOM €r0 COCTOSHHH H HEKOTOPBIX

nedeKTax.
Ovar f
yP““E“‘:_,.-« NOKanbHOro
:gt::une HapYWeHus
WM P KYNALMM
Macna
[IOKYMEHT MOAMNMUCAH |
SMEKTPOHHOWM NOAMUCHIO
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6
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HOpPMAJIbHOE paclpefellecHHe TeMIlepaTyphl (A), pacmpefelleHHe TeMIIepaTyphl IIPH
HaIIMYHH KOPOTKO3aMKHYTOIO KOHTYpa B MaciopacimmpHTesle (B); IpH IeperpeBe BHYTPeHHHX
KOHTAaKTHBIX coefuHeHmii (B), mpu mnoHmKeHHMH YpoBHI Macrma (I7); mpH HapyllleHHH
IUPKYISIIHH ~ Macna (pa3Oyxanne OyMakKHOTO OCTOBa Ha TOKOBEIYINEM CTepiKHE,
ITaMoo0pazoBaHue H T.01.) ().

Hsmepumensuvie mparncgopmamopst. J7I1 OIeHKH COCTOSHHS BHYTPeHHEH H3OIISIHHI
H3MEPSIOTCS TeMIlepaTyphl HarpeBa ITOBepXHOCTEeH (papOpOBBEIX ITOKPHIIIEK, KOTOPBIE HE
IOIDKHBI HMETh JIOKAIbHEIX HArPeBOB, a 3HAYEHHS TEMIIEPATYPhI, H3MEPEHHBIE B OJMHAKOBBIX

30HAaX IMOKPBIIIEK TpeX (a3, He JOIDKHBI OTIIHYAThCSI MeK Ty coO0o Oonee yeM Ha 0,3°C.
AHHHI?HHI bl Sdfiinisvl O HRepPeH HF’II?HQ:‘EEHIH?. HPHBHHI{EIMII HCIIPAaBHOI'O COCTOMHITA

BEHTHIILHOI'O PA3PSAHHKA SBIISIOTCS:

- OJHHAKOBBIH HAarpeB BO BceX (pazaxX BEPXHHX SIeMEHTOB B MeCTaX PacITOIOKeHHS
IIIYHTHPYIOIIHX PE3HCTOPOB,

- MMPAaKTHYECKH OJHHAKOBOE PacIpelie]IECHIE TeMIIEPaTypPHI IT0 3IIeMEHTaM OJHOH (pa3bl
paspsaHHKA, OTIIHYHS TEMIIEPATYP AOJIKHBI HAaXOAHTHCA B Ipeaenax 0,5-5°C B 3aBHCHMOCTH OT
KOJIMYECTBA JIEMEHTOB B pPa3psSIHHKE.

OlLleHKa COCTOSHHS HEJIHHEHHBIX OrPaHHYHTEIIEH IIepeHalpsKeHHIH OCVIIECTBIIIETCS
ITyTeM Io}a3HOro cpaBHEHHS TeMIlepaTyp, H3MEPEHHBIX IO BBICOTE H IIEPHMETPY HMOKPBIIIKH
orpaHHyHTelsS. Ha IOKpBIIIKe He JOIKHO OBITh 30H JIOKAJIBbHOI'O HAarpeRa.

Konoencamopwvr. TeMrmepaTypbel HarpeBa KOPITYCOB KOHJEHCATOPOB OIMHAKOBOH
MOIITHOCTH ITPH OJHHAKOBOH 3arpy3Ke He JOIDKHBI OTIIMYAThCA MeXAay coOom Ooree yeM B 1.2
pasa.

Cunoevie rxabenu. TemIlepaTypa HarpeBa TOKOBeIYIIHX KHII KaOeJlel, H3MepeHHas B
MeCTaxX MX ITOACOSAHHEHH S K armiaparaM, He JOIDKHA IPEBRBIINATE JOITYCTHMOI'O 3HAUEHI S

BozovuiHvie aunu snexmponepedadil. OIleHKAa COCTOSHHS KOHTAKTHBIX COeJIHHEeHHH
AITFOMHHHEBBIX H CTaJeaIIOMHHHEBBIX ITPOBOAOBR ITPOBOAHUTCS IO KOA(P(HIIHEHTY Ae(PEKTHOCTH.
Hopmamu ycTaHaBIMBAIOTCS CIIEAYIOIIHE CTelleHH Ae(eKTOB B 3aBHCHMOCTH OT BEIIHYHHBI

Koa(prIrHeHTa JIePeKTHOCTH:

- no 1,2 - HavyampHas CTEIEHh HEHCIIPABHOCTH, KOTOPVIO HY/KHO JIepXKaTh IIOL
KOHTPOJIIEM,

- 1,2... 1,5 - pasBuBmmiica JAedeKT, clIeayeT IPHHATh MEPbl II0 YCTPaHEHHIO
HEHCITPABHOCTH ITPH OIMHIKAMIIIEM BBIBOJIE JIMHHH H3 PaboTHI,

- Gomnee 1,5 - aBpHIHBIH JedeKT, TpeOyeTcs HeMeJJIeHHOe YCTPaHEeHHE.

[Ipn 1poBeeHHH TEIJIOBH3HOHHOIO OOCIIeQOBAaHHS, MMEETCS BO3MOJKHOCTH OI[EHHTH
COCTOSHHe IToJBecHOH (papdopoBoi m3omamH JIOII (KOHTPOIbE IOJBECHOH H3OIISIIHH Ha
IIOJCTAHIMH He TpeOyeTcs), a TaK e OIOPHBIX H IMPOXOJHBIX H30I9T0poB OPY 1 sueex KPYH
TTOICTAHIIHH.

['HpnsHga TOABECHOH JMMHEHHOH M3OIISIHH COCTOMT M3 TapelbYaThIX H3O0JISTOPOB,
HaHOOJIBIIYIO TeMIIEPATYPY B KOTOPOH HMEKOT H30JISTOPBI, PACIIONOKeHHBIE Y (pasHOIO IIPOBOJA,
a HAHMEHBIIYIO - B 30HE METAUIMYECKOH 3a3eMJIEHHOH TpaBepCchl. OHH MOryr OBITH -
VWCTTNARHKIE  HVIIERKIE U UROTSTONRI ¢ WAMEHSFOIITUMHICS JHAIEKTPHYECKHMH CBOHCTBAMH T.€ V

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCEIO I TIOBEPXHOCTHBIX TOKOE YICHKH, COCTOMAHIA
Ceptudhmkat: . 12000002A633E30D113AD425FBS0002000002A6 CKHX HGEPE}I{,I[EHI]IUI (l)ap(bﬂpa H T.I. Hpﬂﬁﬂﬁ
Bnapeneu; lLlebGayxoea TateAHa AnekcaHapoBHa
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TeMIlepaTyphl OKPYJKaromieil cpeAbl T.K HaNpsDKeHHe PaBHO HYIIO (IIPOOHTBIE H3OISTOPBI
BRITTISIIAT Oollee TEMHBIMH Ha TepMor'paMMax). Kpome Toro, IOBBIMIEHHEIE HaIPEBBI H30IIATOPOB
B THPJISTHJIE MOT'YT OBITH BBI3BAHEI HX 3arPA3HEHHEM BBIOPOCAMH ITPOMBIIIITIEHHEIX ITPeIITPH SITHI.
[Ipn MajoMm 4mCIIe H30ISTOPOB B THPILIHAE HIH OONIBIIOM YHCIE IPOOHTHIX 3(P(eKTHBHOCTD
TEIIOBH3HOHHOTO KOHTPOIIS CYIIIECTBEHHO BO3PACTAET.

Y IpOXOJHBIX H30SATOPOB, IIPH IOSBIeHHH JedekTa, uYepe3 HEro HayHHaeT
ITPOTEKATH TOK, UTO BEIZBIBAET HArpeB. Y OIIOPHBIX HM3OJIATOPOB Pa3zbeIHMHHTENEH M IIIHHHBIX
MOCTOB OCHOBHBIM Je(eKTOM SBIISETCS HapyIlleHHe TeXHOJIOIHH 3alledKH H30ISITOPOB,
IIPUBOAMINEE K TIPOAOJIBHBIM TPEIMHHAaM M TIpodoro. Ha T1mpakTHke MOKHO BCTPETHTH
YBIAXXKHEHHE I[EMEHTHOH apMHPOBKH H30JIITOpa. B pesyibrare YBEIHMUHMBAETCS TOK YTEUKH,
IIPOTEKAIOIIETO Yepe3 Heé M "pa3orpeB” apMHPOBKH C IIOBBIIIEHHEM TeMIlepaTypel. llpu
HCITIPAaBHOM H30JIITOPEe, TeMIlepaTyphl (uaHIa H (apdopa MOYTH OJHHAKOBEI H ITPEBBIIIAOT
TEMIIEPATYPY OKPYKaIO- Iero Bo3Aayxa He dosee yeM Ha 0,5-0,7 rpax. lleperpes 3arpsasHEHHOIO
H30IISTOpa MOXKET JOCTUrarhk 2 rpaj. YHarne BCero MHMOBPEXACHHS H30ISTOPOB ITPOHMCXOIHUT B
MEKCE30HBE, KOIJla B TEUYEHHE CYTOK MOIYT HaOIIOMAThCS 3HAYWUTEIIBHEIE IIEPEITajlbl
TEMITEPATYPHI C IUIFOCA Ha MHHYC.

3. IlIpermmyinecrBa ucnoab3oBanusa UK — koHTpois

B 3akimroueHHe CIIeayeT OTMETHTh OCHOBHBIE IIPEHMYVILNECTBA TEIIJIOBH3HOHHOIO
KOHTPOIS IIepel TPAIHIIHOHHBIMI METOJAMH OL[EHKH COCTOSHHS 000D YIOBaAHHS.

TernmoBH3HOHHEIN KOHTPOIIbE IIPOMU3BOAUTCS B pabouyeM COCTOSHIHM OOOpYAOBAaHHSI, TO
eCTh ITOJ Har Py3KOH H HaITpsKeHHeM. Pe3ynbTrarsl 00CIeJOBaHHA B TAKOM COCTOSHHH SIBIISIOTCS
O0ojlee JOCTOBEPHBIMHM, 4YeM Pe3ViIbTaThl OOCIeHOBaHIIL TIIOCIE CHSATHS HarpysKH HIH
HalIpsDKEHHS. Tak, HalpHMep, IS THPISTHABI H30JSTOPOB HArpy3KOH SBIISIETCS HE TOIBKO
HaIIpsDKEHHE, HO M TSDKEHIEe ITPOBOJA. 3aMeYEHHOE TEIUIOBH30POM IIOBPEKIEHHE H30IIATopa
THPJISTHABL MOKET OKa3aThCS He3aMeYeHHBIM ITPH OCMOTPE THPIISHIEL ITOCTIe CHATHS C OTIOPHI.

TeIrIOBH3HOHHBIH KOHTPOJIb ITPOBOJUTCS 03 OTKIOYEHHS 000pYAOBaHHA H B JIFOOOE
BpeMd. [losToMy TeIIOBH3HOHHOEe OOCHedOBaHHE OOOPYAOBAHMS HE MEINAeT ITPEAITPHSITHIO
BBITIOJIHATE CBOIO OCHOBHYVIO 3a[auy I10 IIepeayue H PacIIpedeIeHHIO MeKTPOIHEPIHH.

[IOCKOIIBKY MOBPEKAEHHS BBISBILIIOTCS Ha padoTaroleM OO0OpPYIOBAHHH, TO HMEETCS
3aIrac BpeMeHH I ITOJATOTOBKH BBIBOJIA Je(DeKTHOro OOOpPYZOBAaHHS B PEMOHT, HE OTKIIIOYAs
3JIEKTPOYCTAHOBKY H COKpaIl[as BpeMs PEMOHTA 10 MIHHHMYMA.

Hapsagy ¢ gpyruMH  BHAAMH COBPEMEHHOH JHATHOCTHKH, B  YAaCTHOCTH C
XpoMaTorpaHUecKHM aHaIH30M TpaHC(pOPMAaTOPHOIO Macla, TeIUIOBH3HOHHBIH KOHTPOIb
TTO3BOJISET:

- IIPeAVIIPEAUTHh BOSHHKHOBEHHE aBAPHITHBIX CHTYALHI B AMIEKTPOOOOPYIOBAHHH H TEM
CaMBIM ITOBBICHTE HAJEXKHOCTD AEKTPOCHAOKeHH ITOTpeOHTEeNelH,

- 3HAUUTEIBHO CHH3HTH 3aTPaThl HA PEMOHTBI, ITIOCKOJIBKY ITOBPEKIEHHS BBISBIISIOTCS
Ha paHHHX CTaJIHIX,

- OLIEHHUTh AeHCTBHTEILHOE COCTOSHHE 3IeKTPooOOpyIOBaHHS C OIPeeIeHHEM 3araca

ero padoToCIIOCOOHOCTH, YTO OCOOEHHO aKTYaJIbHO 1T 000pYyAOBaHH A, OoTpadoTaBiero 15 mer
u Bomee:
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SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

[leiicTenTenen: ¢ 20.08.2021 no 20.08.2022 JE BOITPOCHEI:



1. YTo Takoe TerioBHIIeHHEe?

2. KaxymM o0pa3oM ITpoBOHUTCS TEIUIOBH3HOHHBIH KOHTPOJIb AIEKTPOO0OOpYI0OBaHH 17
3. OCHOBHBIE IIPEUMYILECTBA TETUIOBH3HOHHOI'O KOHTPOIIS.

HMcnonp3oBaHHAs IHTepaTypa

5.  3apangus, JK.A. OCHOBHBIE BOIIPOCH] TEXHHYECKOH SKCIUIYAaTAIHH 3IIEKTPOOOOPYIOBAHH
yyeOHoe 1mocobne / JK.A. 3apanmmga, E.A. MBaHOB ; MHHHCTepPCTBO 0O0pa3zoBaHHSI H HayKH
Poccurickon @expepary, OelepalbHOE TOCYIAPCTBEHHOE OIOMKETHOE 0O0pa3oBaTEIbHOE
yUpexkKJeHHE BBICIIETO ITPOQeCCHOHAIBLHOrO o0pa3oBaHHSA «TaMOOBCKHIT I'OCYZapCTBEHHEIH
TEXHHYECKHH YHHBEPCHTET». - TamOoB : MsgatenmsctBO @I'BOY BIIO «TI'TY», 2015, - 129 c. :
HJL.,Ta0mI., cxeM. - buOmnnorp. B kH. - ISBN 978-5-8265-1386-6 ; To Ke [ D1eKTpOHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&i1d=445120.

6. IlpuBanoB E.E. OkcrmmyaTaisa BO3IYIIHBIX JIHHHH 3IeKTporepenay . yieOHoe mocoldHe /
E.E. IIpuBanoB. - MockBa ;, bepimmH : Jlupekr-Meamna, 2016. - 130 ¢. : mi., cxem., tadm. -
buGmiorp. B kH. - ISBN 978-5-4475-3884-2; To xe |[OneKTpoHHBIH pecypcl|. -
URL: http://biblioclub.ru/index.php?page=book&id=434748
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MUHUCTEPCTBO HAYKH U BEICIIIET' O OBPAROBAHW S POCCUUCKOU OENEPAIINHU

DenepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE
00pa30BaTeNbHOE YUPEXKIEHHE BEICIIEIO 00pa3oBaHH ]
«CEBEPO-KABKA3CKHWH OEJJEPAJIBHBIM YHUBEPCHUTET»

[Iaruropckuit HHCTHTYT ((rmnan) CKOY

MeToanuecKkue yKa3zaHusl

ITo opranmamm caMOCTOSTEILHEIX PaboT
10 JUCHUIUINHE «OKCILIyaTaIlls SJIEKTPOIHEPIeTIUSCKIIX CICTEM
HaIlpaBIICHI [IOATOTOBKI
13.03.02 - OnexTposHepreTHka 1 3JIeKTPOTEXHIKA

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 COPCK
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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ComepKaHie

BeepeHie
1 OOIasg XapakTepHCTHKA CaMOCTOSTEIIbHOH pPaldoThl 0OyYaroIerocs IIpH
H3YUEeHHH ITUCITHITJTHHEBI «IOKCINIYATALIMA
SDJIEKTPOSHEPI'ETUYECKUX CUCTEMM»
2 [TmaH-rpadHK BRITIOIHEHHS CaMOCTOSTEIbHOH PaO0ThI
3 KOHTPOIIBHEIE TOUKH M BHIBI OTUETHOCTH I10 HHM
4 MeTtoauuecKie peKOMeHJAITHH 10 H3YYEHHIO TEOPETHYECKOTO
MaTepHaa
5 CIIHCOK PEKOMEHITYEMOH JIHTEPATYPHI.
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BBeaeHune

CaMocrosgrenpsHasgs pabdora — IDIaHHpyeMas vueOHas, Vy4ueOHO-HCCIIedOBaTelIbCKasl,
Hay4YHO-HCCIeJoBaTelIbcKast padoTa CTYIeHTOB, BBITIOJIHIEMAas BO BHeaYIHTOPHOE (ayITHTOPHOE)
BpeMsd 110 3aJaHHI0 M IIPH MeTOAHYECKOM PYKOBOJICTBE IIperiofgaBareiss, HO O0e3 ero
HEIOCPEJACTBEHHOIO0 y4YacTHSA (IIPH YaCTHYHOM HEITOCPEeJCTBEHHOM YYaCTHH IIperojgaBaTelld,
OCTaBJISFOIIEM BEAYIIYIO POIIb 3a pabOTOH CTYIEHTORB).

CaMocTosgrenbHasg padoTa CTYAEHTOB B BY3e gBIfSeTCS BaXKHBIM BHAOM VYeOHOH H
HaYYHOH JESTEIIBHOCTH CTYICHTA.

Begyimasg nemp opra’Hmsanuid M ocyinecTBiaeHHS CPC goikHa COBITAJaTh € IENBIO
00YUYeHHS CTYJeHTa — IIOATOTOBKOH OakajaBpa ¢ BBRICIIHM oOpaszoBaHHeM. IIpH opraHmsaigin
CPC BaXHREIM H HeOOXOJHMBIM  VCIOBHEM  CTAaHOBATCS  (OpMHpPOBaHHE  YMEHHSA
CaAMOCTOSTEIPHON PAadOTHL IJIS ITPHOOPETEHNSA 3HAHHUI, HABBIKOB M BO3MOKHOCTH OPTraHH3aIHI
yueOHOH H HAYYHOH JIESTEIIBHOCTH.

[{enpro caMOCTOSTENLHOH pabOTHl CTYAEHTOB SBIISIETCS OBIafleHHe (PyHIaMeHTaIIbHBIMH
3HAHHSIMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JIESTEIbHOCTH IO ITPO(HIIO, OIBITOM
TBOPYECKOH, HCCIIEJOBATEIIbCKOM JIeATenbHOCTH. (CaMocTosarenpHasd pabdoTra CTYAEHTOB
CITOCOOCTBYET PAa3BUTHIO CAMOCTOSTEIIPHOCTH, OTBETCTBEHHOCTH M  OPraHM30BaHHOCTH,

TBOPYECKOIO IOAXO0/A K PEHIEHHIO IIPoOIIeM y4eOHOro H ITpogecCHOHAIbHOIO YPOBHSI.
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O0nas XapaKTepHCTHKA CAMOCTOAT €JIbHOH PadoThl 00yYaroIerocs NpH H3yYeHN H

AJUICIIHIIVIHHBI {{BRCHJIF ATAOHA YJICKTPOIHEPI€cTHICCKHX CHCT €MD

CaMocTogrenbHasgs pabora - IUIaHHpyeMas VyuyeOHas, yuyeOHO-HCCIIedOBaTelIbCKasl,
Hay4HO-HCCIeJoBaTelIbcKas padoTa CTYIeHTOB, BEIIIOJIHIEMAas BO BHeayIHTOPHOE (ayTHTOPHOE)
BpeMsd TII0 3aJaHHIO0 M IIPH MEeTOAHYECKOM PYKOBOJCTBE IIpelojaBareis, HO ©0e3 ero
HEIIOCPEACTBEHHOIO Y4YacTHSA (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYaCTHH IIpeIojgaBaTelld,
OCTaBJISFOIIEM BEAYIIYIO POJIb 3a pabOTOH CTYEHTORB).

CaMocTogrenbHas paboTra CTYAeHTOB B BY3e gBIfeTcd BaXKHBIM BHAOM V4YeOHOH H
HAYYHOH JEATEIIbHOCTH CTYAEeHTa. CaMOCTOSTENIbHAs padoTa CTYAEHTOB HIPAET 3HAYHTEIIbHVIO
POIIb B PEHTHHIOBOH TEXHOIOIrHH 00yueHHS. B CBs3H ¢ 3THM, 00yueHHe B BY3e BKIIIOUAET B
cedd aBe, MPaKTHYECKH OMMHAKOBEIE IT0 OOBEMY H B3aHMOBIIHSHHIO YaCTH — ITPoIlecca OOyUeHH T
H 1porecca camoobyueHHs. [lostomy CPC gomkHa cTarh 3(p(eKTHBHOH H IieIeHaIlIpaBIeHHOM
paboTOH CTY/IEHTA.

K coBpeMeHHOMY CITEIIHAIIHCTY OOINECTBO IIPeABABISET JOCTATOUHO IIMHPOKHH IepeYeHb
TpeOOBaHHH, Cpedd KOTOPBIX HEeMalIOBAXXHOE 3HAYEHHE HMEeT HaIHYHE Y BHIITYCKHHKOB
OITPEMENEHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOATEIIFHO MOOBIBaTh 3HAHUS H3 Pa3IHYHBIX
HCTOYHHKOB, CHCTEMAaTH3HpPOBAaTh ITOIYYEHHYIO HH(OPMAI[HIO, JaBaTh OIIEHKY KOHKPETHOM
(pHHAHCOBOH CHTyalH. (DOPMHpPOBAaHHE TAKOI'0 YMEHHS ITPOHCXOAHT B TeUeHHe BCEro IIepHOjIa
OOYUEeHHS 4Yepe3 YYaCTHE CTYJEHTOB B IMPAKTHUYECKHX 3aHSATHSX, BBIITOIHEHHE KOHTPOIbHBIX
3aJaHHH H TeCTOB, HAITHCAaHHE KYPCOBBIX H BHIITYCKHBIX KBAIH(PHKAIITHOHHBIX padoT. [IpH 3TOM
CaMOCTOSTeIIbHAsE padoTa CTYIEHTOB HIpaeT PEMIAIYVIO POk B XOJe BCEro Vy4eOHOro
ITpoLIECCa.

Beayimas 1einp opraHmsaiiid M ocyinecTBieHHs CPC moKHa COBIIAgaTh C I[EJIBIO
00VYUYeHHS CTYJEHTa — IIOATOTOBKOHN CIIeI[HacTa 1 OaKajgaBpa ¢ BRICIIHM oOpa3zoBaHHeM. [Ipu
opranm3anui CPC BaXKHBEIM H HEOOXOJHMBIM YCIOBHEM CTAHOBSTCS (POPMHpOBaHHE YMEHHS
CaMOCTOSTEIFHON PadOTHI IS MTPHOOPETEHH S 3HAHWH, HABBIKOB H BO3MOKHOCTH OpraHH3aIHI
yuUeOHOH H HAaYVUYHOH AeSITEIIbHOCTH.

@QOpMBI  CAMOCTOSITEIIFPHOH PadOThl CTYIAEHTOB Ppa3HOOOpasHEL. B COOTBETCTBHH C
pabdoyeH IpOrpaMMON JUCIHIIUIMHEL TIPEAYCMOTPEHEl CIIEAVIOIHE BHIBI CAMOCTOSTEILHOM
palOTHI CTYIEHTA:

- CAaMOCTOMATCIIbHOC H3VUCHHEC JINTCPATVYPHI,
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Ilens camocmoamentbHOZ0 U3YUEHUA JWmMepamypslt — CaMOCTOSTEILHOE OBJIaJcHHE
3HAHHSIMH, OIIBITOM HCCIIEeA0BaTelIbCKOH AeIrelIbHOCTH.

3a0 auamu cCaMOCTOSTEIBHOIO H3YUEHH ST JINTEPAT YPHI SBIISIOTCSIL

o VIIIyOIIEHHE H PaCIIHPeHHEe TEOPETHYECKHX 3HAHHI,

o (OopMHPOBaHHE YMEHHH HCIIOIb30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPABOYHYEO
JOKYMEHTALIHIO H CIIEI[HATIBHYIO JIHTEPaTypy,

° Pa3BHTHE ITO3HABATEIBLHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuieHua 3adau - OBJIaJicHHEe IIPO(eCcCHOHAIbHBIMHI
YMEHHSIMH H HaBBIKAMH JeATEIbLHOCTH IT0 ITPOHITIO OYIyIEeH JesITeIbHOCTH.

3a0auamu caMOCTOSTEIBHOIO PEIIEHHS 3a/a4 SBIISIOTCS:

° CHCTeMaTH3allHd H 3aKpeIlUIeHHe IIONYYEeHHBIX TeOpeTHYeCKHX 3HaHHH H
ITPAKTHYECKHX YMEHHI CTYIEHTOB,

o (popMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIUIEHH, cItocoOHOCTEH K
CaMOPa3BHTHIO, CAMOCOBEPIIEHCTBOBAHIIO H CAMOPEaIIH AL,

o Pa3BHTHE HCCIIeJ0BATEIbCKINX YMEHHI.

Ilenvro camocmoamenvHoZ0 6bINOJIHEHUA KOHMPOJIbHOI padomst 110 ITUCHHIUIHMHE
SBIIETCS OBJajJieHHe (PYHAAMeHTAIbHBIMH 3HAHHSMH, ITPO(PeCcCHOHAIBHBIMH YMEHHSIMH H
HaBBIKAMH  JIeATEILHOCTH II0 TIPOQIUIIO, OIBITOM TBOPYECKOH, HCCIeJOBaTelbCKOM
IeITelIbHOCTH.

3ad auamu JaHHOTO BHAA CAMOCTOSATEILHON PaOOTHI CTYIAEHTA SBJISFOTCS

o CHCTeMAaTH3allMd H 3aKpeIUIeHHe IIONYYEeHHBIX TeOpeTHYECKHX B3HAHHH M
ITPAaKTHYECKHX YMEHHI CTYAEHTOB;,

° yIIIyOlleHHe H pacIIHPeHHe TEOPEeTHYECKHX 3SHAHHI,

° (opMHpOBaHHE YMEHHH HCIIOIb30BaTh HOPMATHBHYIO, ITPABOBYIO, CITPABOYHYEO
JOKYMEHTAIIHIO H CIIELIHAJIEHYIO JINTEPATYPY,

o Pa3BHTHE ITO3HABATEIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYAEHTOB. TBOPUYECKOI

HHHITHATHBEIL, CAMOCTOATCIIBHOCTH, OTBETCTBEHHOCTH H OPI'aHH30BAHHOCTH,

® (bﬂphﬂ [POBAHHC CAMOCTOATCIIBHOCTI MBIITIIIEHI A, CITOCOOHOCTEH K

CAMOPA3BHTHI, CAMOCOBCPIICHCTBOBAHHIO H CaMOPCAJIH3aIlHH,
® Pa3BHTHE HCCIICJOBATCIIBCKIX }’MEHIH‘T;

® HCITOJIL30B4AHIC MATCPHAIIA, cO 6pﬂHHGI‘G H ITOJIYVHEHHOI'O B XOJe

m“m”mw?ﬁﬁﬁéﬁ?ﬁaﬁﬁﬁ diay cenmrapay wm TIDAKTHYECKHX H Ta00PaTOPHBIX 3aHSATHSX, TIPH
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B pesymbTate OCBOEHHS JHCHMIUIMHBEI ()OPMHPYIOTCS  CIeXYFOITHIt

INIAHHPYCMBIX PC3VIIbTATOB Dﬁ}"LIEHI[H II0 JHCIHIIIIMHE, COOTHECEHHBIX C IIJIaHHPYCMbBIMI

IICPCHUCHD

pe3ylbTaTaMH OCBOEHHS 00pa30BaTEILHOH ITPOr PAMMEI:

[ImannpyeMble pe3ylbTaThl
0Oy4eHHS 110 JHCIIHITIIHHE
(MOZIYIIXO), XapaKTEPH3YIOIIHE
STaIbl POPMHPOBAHHS
KOMITETEHLIMI, HHIHKATOPOB

Kon, hopMymmnpoBKa
KOMITETE HITHH

Kon, hopMyItHpoBKa
HHIHKaTOpa

3HaeT: (PH3HYECKHE ITPOIIECCHL,
BO3HHKAIOIIHE B
AIIEKTPOYCTAaHOBKE B ITPOIECCE
SKCILTYaTaL[HH.

IIK-1 CrmocobeH yyacTBOBATh B

N J1-3nx.1 OG0CHOBEIBAET
BBIOOD ITapaMETPOB

YMeeT: OITPEACIATD
OITTHMAJIBHBIC PCAKITIMBI

AIEKTPOOOOPYAOBAHHS SKCILTYaTaI[H
ITPOEKTHPOBAHHH CHCTEM
CHCTEM 3NIEKTPOCHAOKEHHSL, BIIEKTPO3SHEPTETHYECKHX
3JIIEKTPO CHAOK EHI 4.
VUHTBIBAS TEXHHYECKIE CHCTEM.
OrPaHHYEHH . BrazeeT: HaBBIKaMH
obecrieueHHs Oe3aBapHITHBIX
YCIIOBHH
BIIEKTPO3SHEPTETHYECKHX
CHCTEM.
NOKYMEHT NOAMNMUCAH
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Il.1an-rpadguk BoIIO/JIHEHHS CAMOCT OSIT €JIbHOH PAdO0ThI

O0BeM YacoB, B TOM YHCIIE
Kompl
CpenacrBa H KonTakTHas
peanH3yeMbIX Bug gearembHOCTH
. TEeXHOJIIOTHH pabota ¢
KOMIIET €HI[HH, CTYIEHTOB CPC Bcero
HHmIKaTopa(oB) OLIEHKH TIperoaaBar
erneM
7 ceMecTp
CaMocCTOSTeILHOE CoBecenopa
H3YUYEHHE JTHTEPATYPEI 78.885 8,765 87.65
. HIIE
110 TemaM No1-18
IloaroToBka K CobeceloBa
| . A 0,405 0.045 0.45
[TK-1 TTEeKIH SIM HHE
NJI-3 ox- IIoaroroBka K
CobecelloBa
IIPaKTHYECKHM HH;[ 0,81 0.09 0.9
| paboTaM
[IoaroToBkKa K Cobeceonra 9 1 10
KOHTPOJILHOH padoTe HHE
HT1oro: 89,1 9,9 99
[JOKYMEHT MOANMUCAH
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KﬂHTpﬂ.]IthIE TOYMKH H BHIbI OTHETHOCTH ITO HHIM

No BHj nesarelIbHOCTH CTYAEHTOB CpoKH KomdyecTBO
VI BBITIOITHEHH 0aiU1oB
7 cemecTp
1. [ IpakTHyeckoe 3aHgITHE No | 0 Hexemns 25
2. IIpakTHyeckoe 3aHATHE Ne S 10 Hegensa 15
3. [ IpakTHuecKoe 3aHITHE No 8 20 Hepens 15
Htoro 55

MakcHMaIbHO BO3MOKHEBIH Oalll 3a BECh TEKVIIHI KOHTPOJIbF MakCcCHMaIbHO BO3MOKHBIH
0aur 3a BeCh TEKYIIHH KOHTPOJIb YCTAHABIHBAETCS PaBHBIM 5. Tekylee KOHTPOIBHOE
MEPOIIPHATHE CUYHTAETCS CHAHHBIM, E€CIH CTYAEHT IIONYYHII 3a Hero He MeHee 60% ot
YCTAHOBJIEHHOT'O JJII 53TOr0 KOHTPOIA MakCHMaiapbHOro ©Oamna. PeHTHHIOBBEIH — Oalil,
BEICTABJISIEMBIN CTYACHTY 34 TEKVIIEE KOHTPOJIBHOE MEPOIIPHATHE, CHAaHHOE CTYAECHTOM B

YCTAHOBJIEHHBIE TI'Pa(HKOM KOHTPOILHBIX MEPONPHATHH CPOKH, OIIPEJeIISIETCS CIIeAYIOIIHM

o0pasoM:
YPOBEHE BBIITOIHEHH I KOHTPOJIEHOT'O PeittunroBHIi 02101 (B % OT MaKCHMAJILHOTO
3aJTAHHST 0alUIa 3a KOHTPOJIbLHOE 3aJJaHHE)

OTIMYHBIA 100
XOpOoIiHit 30

Y IOBJIETBOPHTEIHHBIH 60

HeynosneTBOpHTEILHBIH 0
OOKYMEHT NOAMNUCAH
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MeToanueckne PEKOMERTAINN IO H3VUCHHIO TCOPETHYMCCKOTO MaTEpHaJIa

CamocrofrebHass padoTa CTYIEHTAa HauMHAeTCd C BHHMATEIIBHOIO O3HAKOMIIEHHUS C
coJiepKaHieM y4eOGHOI 0 Kypca.

M3ydeHne KaXI0H TEMBI CIIeAYeT HAYHHATh C BHUMATEIPHOI'O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHHM OPHEHTHPYIOT CTYIEHTA, ITOKA3BIBAIOT, YTO OH JIOJIKEH 3HATh I10 JIAHHOH TEME.
Borpockl TeMpl KaK Obl HAKIAILIBAIOTCS HA COOTBETCTBVIOIYIO I'IaBY H30paHHOIO yueOHHKa
WM yueOHOro 1mocodus. B HTore JTOmKHO OBITH SCHBIM, KaKHE BOIIPOCHI TeMBI Y4eOHOI'O Kypca H
C KaKOH I''TYOHMHOH PacKPBITHI B KOHKPETHOM yuyeOHOM MaTepHale, a KaKHe BOOOIIE OIIVIIEHEI.
Tpebyercs TROPUECKOE OTHOINEHHE H K CAMOMY COJIEPKaHHIO U CITHIUIHHEL.

BOITpoCHL, COCTABIISIIOIIIE €€ COAEp KaHHe, 00IaaroT Pa3sHOH CTEIEHBIO BaKHOCTH. ECTh
BOITPOCKI, BBITOTHSION[HE (DYHKI[HIO JTOTHYECKOH CBS3KH COJEPKaHHS TeMbI H BCEro Kypca,
HMEIOTCS BOITPOCHI OITHCATEIIBFHOIO WIH Pa3bSICHHTEIRHOIO XapaKTepa, a TAKXKE HCTOPHYECKOTO
3KCKypca B 00mMacTh H3y4YaeMOH IHCIMIUIMHEL. Bce 5TH BOIPOCHI HE COCTABIIIIOT CYTH
ITOHATHIHOIO, KOHIIENTYAIIbHOTO COJAEPKAHMS TEMBI, HO HEOOXOIMMBI [JI I[EIIOCTHOIO
BOCIIPHATHS H3YUAEMBIX ITPOOIIEM.

HM3yyaeMass QUCIIMIUIMHA HMEET CBOH KaTerOpHAIBHO-TIOHATHITHBEIN armiapar. HayuHble
IIOHATHSA — 3TO Ta 0a3a, Ha KOTOPOH CTPOUTCS KaKJaas HayKa. I [OHSITHSI — VY3II0BBIE, OITOPHBIE
ITYHKTBI KaK HAYYHOI'O, TaK H YUeOHOIO ITO3HAHMS, JIOTHUYECKHE CTYIIEHH JABHKEHHSI B yueOe OT
ITPOCTOrO K CIIOKHOMY, OT SBJIEHHS K CYIITHOCTH. be3 SICHOro IMMOHMMaHHS ITOHATHH yue0a KparHHe
3aTPYIHSETCS, @ COJEPKaHHE ITPHOOPETEHHBIX 3HAHUH CTAHOBHTCS TYCKIIBIM, PacIUIBIBUYATHIM.

CTYIEHT JIOIKEH IIOHHMATh, UTO CAMOCTOSTEIIPHOE OBIAJCHHE 3HAHHSIMH SBIISIETCS
IJIABHBIM, OIIPeAESIIIFOI[MM. BrIcINiasg IKola co3JaeT JUIS 3TOr0 HeOOXOAMMEIE VYCIIOBHSL
romMoraeT OyAyIIeMY BBICOKOKBAITH(HIHPOBAHHOMY CIIEL[HAIHCTY OBJIAJIETh TEXHOJIOTHEH
CaMOCTOSTEIFHOIO ITPON3BOICTRBA 3HAHIH.

B camocrosTenbHOH paboTe CTVYAEHTaM TIPHXOMUTCS HCIIONB30BaTh JINTEPATVPY
Pa3sIHYHBIX BHIOB: IIEPBOHCTOYHHKH, MOHOrpaduH, HaydHble COOPHHKH, XpeCTOMATHH,
yueOHHKH, YyueOHBIe IOcOoOMs, KypHalnbl M Ap. M3ydeHHe Kypca IpeAlionaracT 3HAKOMCTBO
CTYASHTOB ¢ OOJpIIMM OOBEMOM HAYYHOH M YUYeOHOH JINTEpaTyphl, YTO, B CBOIO OUYEpPEelb,
IIOPOKIAET HeOoOXOAMMOCTh BBRIPAOOTKH VYV HHX PaliOHAIbLHO-KPHTHUYECKOI'O IIOJAXOJa K
H3y4YaeMBbIM HCTOYHHKAM.

YToOBl HE «YTOHYTE» B OIPOMHOM OOBEME PEKOMEHJOBAHHBIX €MY IS H3YUESHHS

AOKYMEHT MNOANMUCAH HAVYHTELCS IPABIIFHO MX YHTAThL. [IpaBHIILHOE
SMEKTPOHHOM NMOANMUCHIO HayH 1P P
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[IpemBapHTENbHBIN IIPOCMOTP KHHTH BKIIIOYAaeT O3HAKOMIIEHHE C THTYIBHBIM JIHCTOM
KHUTH, aHHOTAIMEH, IIPEIHCIOBHEM, OITIaBIcHHEM. [IpH O3HAaKOMIEHHMH C OITIaBIIEHHEM
HeOoOXOAMMO BBIJEIIHTE Pa3eibl, ITIaBEI, Maparpadsl, IIpecTaBILIONIHE I Bac HHTepec, Oermo
HX IIPOCMOTPEeTh, HAaHTH MecTa, OTHOCSINHecS K TeMe (a03albl, CTpPaHHIBI, ITaparpadsl), H
ITO3HAKOMHTLCS ¢ HUMH B OOIIHX YePTax.

HayuHble H30aHIA COIIPOBOKIAIOTCS PAa3IMYHLIMH BCIIOMOraTeIIbHEIMH MaTepHaIaMH —
HayYHBIM aIlllaparoM, ITO3TOMY Ba’XHO 3HaTh, M3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTOMT,
KAaKOBBI €r0 (DYHKI[HH.

3HAKOMCTBO C KHHMIOH JIVYIIle BCErO0 HAYHHATHL C H3YYEHHS aHHOTAI[MH — KpaTKOH
XapaKTepHCTHKH KHHIH, PACKPBIBAIOIIEH ee COJepKaHHe, HIESHHYIO0, TEMAaTHUYECKYIO H
’KAHPOBVIO HAITPABIIEHHOCTh, CBEIEHHI OO0 aBTOpe, HAszHAUYeHHEe M APYIHE OCOOEHHOCTH.
AHHOTAIMI ITOMOTaeT COCTaBHTh IMPeABapPHTEILHOE MHEHHE O KHHTE.

['1yGke IOHATH COAEpKAaHHE KHHIHM ITO3BOIISIOT BCTYIIMTEIbHAS CTaThs, B KOTOPOI
HAcTCSd OIIEHKAa COJEpKaHMS KHHIM, 3aTparHBacMOM B HeH IpoOIeMaTHKH, COHEPKHUTCS
HH(pOPMaIHs O KH3HEHHOH H TBOPYECKOH OHOrpad)HH aBTOPa, BHICKA3BIBAIOTCS ITOJIEMHYECKHE
3aMeYaHMs, Pa3biACHSIIOTCS OTJAEIBHBIE ITOJIOKEHHS KHHIH, JArOTCSI KOMMEHTApHH H T.h. Bot
ITOYEMY 3HAKOMCTBO C BCTYIIMTEIBLHOM CTAaThEH IPEACTAaRISETCSI OUeHb BaKHBEIM. OHO ITOMOIAET
CTYIAEHTY COPHEHTHPOBATHCA B TEKCTe paboThl, OOpaTHTh BHUMAaHHE Ha €€ HaHOOJee IEHHEBIE U
Ba/KHBIE Pa3JIEIIbI.

Toit Ke LenH COMEHCTBYET 3HAKOMCTBO C OITIABIEHHEM, ITPEAHCIOBHEM, ITOCIECIIOBHEM.
BecbMa IMONME3HBIMHM 3IIeMEHTAMH HAy4YHOI'O arlrapara SBJISIOTCS CHOCKH, KOMMEHTApHH,
TaOIMIBI, T'paHKH, CIIMCKH IHTepaTypbl. OHH He TOIBKO HIIIOCTPHPYIOT OTJIENbHEIE
ITOJIOKEHHMS KHIUTH WIH CTaThH, HO M CaMH IO cele SBIIIIOTCS JOIIOIHHUTEIBPHBIM HCTOUHHKOM
HH()OPMAaILHH JJISI YHTATESL.

Ecim ynraTens 3aHHTEpecoBajla KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIlleIas
ITOAPOOHOI0 OCBEIIEHHS B JAaHHOM HMCTOYHHKE, OH MOXKET OOpaTHTIBCA K TeKCTY HCTOYHHKA,
YIIOMHHAEMOI'O0 B CHOCKE, THOO K HCTOYHHKY, KOTOPBIH OH MOJKET HAHTH B CITHCKE JIMTepPaTyphl,
PEKOMEHIOBAHHOH aBTOPOM IS CAMOCTOSATEILHOIO H3YUEHH.

CyIIeCTBYET HECKOIIBLKO (POPM BEJEeHH S 3aIHCEH:

— IUIaH (TIPOCTOH M pa3BEPHYTHIH) — HanOoJjee KpaTKas (popMa 3aIllHCH ITPOYHTAHHOI O,
IPEACTABILIIONIAS COOOH TIEpeYEHh BOIPOCOB, PacCMaTPHBAEMBIX B KHHIE€ MM CTaThe.
PaspepHYTBIH IUIaH IIPeACTaBIIET coOoM Oonee MOAPOOHVIO 3allHCh IIPOYMTAHHOIO, C

ACKYMEHT, NOANMUCAH YB. C BBEITIHCKOII ITHTAT. CTAaTHCTHYECKIX TaHHBIX
SNEKTPOHHOW NOANUCHIO ’ prat, A
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— Te3HCHl — KpaTKO C(OPMYIHPOBAHHBIE ITOTI0KEeHHS, OCHOBHEBIE ITOTOXKEHHSI KHHIH,
craThH. Kak ITpaBHIIO, T€3HCHI COCTABISIOTCS ITOCIIE IIPEABAPHTEIIbHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €r0 ITOBTOPHOM ITPpOoYTeHHH. OHH ITOMOTalOT 3allOMHHTh H CHCTEMAaTH3HPOBATh
HH(OPMAIHIO.

CocTaBlleHHe KOHCIIEKTOB

Borbnryto poilb B YCBOEHHH H IIOBTOPEHHH ITPOHIAEHHOr0 MaTepHalla HrpaeT XOPOIIIHH
KOHCIIEKT, COlep Kall[Hii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKIIHH.
KoHCITeKT — 3TO, TI0 CYIIECTBY, HAOPOCOK, pa3BEPHYTHIH IUIaH CBS3HOIO paccKasa IT0 OCHOBHEIM
BOITPOCAM TEMBEI.

B Kkakoii-ToO Mepe KOHCHEeKT paccYuTaH (B 3aBHCHMOCTH OT HHIHBH]YaJIbHBIX
0ocoOeHHOCTeH CTyJleHTa) He TOIbKO Ha HHTEIUIEKTYalbHYI0 H 5SMOI[HOHAIBHYIO, HO H Ha
3PHTEIBHYIO MaMSITh, NMPHYeM TeKCT KOHCIIEKTa HepeJKO aCCOIMHPYeTCS eIlle H C TeKCTOM
yueOHHKa IIH 3alliCchi0 JIeKIHH. [103TOMYy Jierde 3allOMHHAETCS COJEpP’KaHHE KOHCIIEKTOB,
HaITMCaHHBIX Pa300pPYHBO, ¢ MOJYEPKHBAHHEM IJIH BBIJIEIEHHEM Pa3pSAKOH KIFOUEBBIX CIOB H
hpas.

CaMOCTOSTEIbHO H3YYeHHBIe TeMBbl IIPeJOCTaBILIIOTCS IIpeloJaBaTelo B (opme
KOHCIIEKTa, IT0 KOTOPOMY ITPOHCXOAHT cobeceoBaHHe. TeopeTHUeCKHe TeMBI Kypca (OTIeTIbHEIE

EG]’[pDGBI):. BBEIHOCHMEBIC Ha CAMOCTOATCIIbHOC H3YVUCHHC, IIPCACTABIICHDBI HHKC.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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CnHcoK peKoMeHay eMOH JIHTEPATYPbI

Ilepeuers ocHO6HOU JIUMEPaAMYpPbL:

1. 3apanmms, K. A. OCHOBHBIE BOITPOCH TEXHHYECKOH 3KCIUIVATAIHMH 3IIEKTPO0OOPYIOBAHH
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MUHUCTEPCTBO HAYKH U BEICIIIET' O OBPAROBAHW S POCCUUCKOU OENEPAIINHU

DenepalbHOE TOCYAAPCTBEHHOE aBTOHOMHOE
00pa30BaTeNbHOE YUPEXKIEHHE BEICIIEIO 00pa3oBaHH ]
«CEBEPO-KABKA3CKHWH OEJJEPAJIBHBIM YHUBEPCHUTET»

[Iaruropckuit HHCTHTYT ((rmnan) CKOY

MeToanuecKkue yKa3zaHusl

T10 BBEIIOIHEHIIO KOHTPOJILHOH pabOThI
10 JUCHUIUINHE «OKCILIyaTaIlls SJIEKTPOIHEPIeTIUSCKIIX CICTEM
HaIlpaBIICHI [IOATOTOBKI
13.03.02 - OnexTposHepreTHka 1 3JIeKTPOTEXHIKA

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 COPCK
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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CogepxraHue

No Crp.
n/n
BBenenue
1. | Hean 3202494 H3YYEeHHA JHCITHILTHHbI
2. Oo0opyaoBanne 1 MaTepHAJIBI
3. | HaumeHoBaHHE KOHTPOJIbHLIX padoT
4. | CHOHCOK KOHTPOJILHBIX pador
5.1 | IllepedeHb OCHOBHOH M JONOJHHTEJIbHOI JMTEpPATYpPhbl, HEOOX0MMOH /15
OCBOCHH A JUCITHILIHHbI
NOKYMEHT MOANUCAH
ANEKTPOHHOWM NMOANUChLIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6
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BrejieHue

KonrpompbHass paloTra coO3Ha€T  ONTHMAalbHBIE  JHAAKTHYECKHE  YCIIOBHSA I
IEeSTEIIBHOCTHOIO OCBOEHHS CTYJEHTaMH COJIePKaHHSI H MeTOOIOTHH H3Y4aeMOH JHCI[HILIHHBI
« OKCITTyaTalHsg 3IEKTPO3HEPTeTHYECKHX CHCTEM». KOHTPOJIEHEIE PaOOTHL IIPOBOASTICS C IETIBIO
BBIPAOOTKH ITPAKTHYECKHX YMEHHH H IMpHOOpeTeHHS HAaBBIKOB B PEINEHHH 3aJay, OTPaOOTKH
yIIpakKHEHHH, BEITIOIHEHHH YepTekKeH, IIPOH3BOICTBE PacYETOB H T.11.

[{[e1pr0 KOHTPOJIBHEIX Pa0OT SBISeTCS (POPMHPOBAHHE ITPAKTHYECKHX YMEHHH —
NIPO()eCCHOHAIILHEIX (BBITIONIHATL OIPEJelIEHHbIe JEHCTBHS, OIlepallHH, HeOOXOJHMBIE B
IIOCIEAVIOMIEM B IPO(ECCHOHAIBHOM JAESATEIbHOCTH) IIH Y4eOHBIX, HEOOXOJAHMBIX B
ITOCHeAYIOMmeH y4eOHOH JeSTeIbHOCTH II0 oOIenpodeccHOHAIbHEIM H IPO()eCCHOHAIBHBIM
JTHCIIHIUTHHAM.

BuGmmorpaduyeckiii  CITHCOK COJEPKHT CBEJeHHS O CIIPAaBOYHOH JHTepaType H
JOIIOIIHHTEIIbHBIX H3JaHHSX, HeOOXOIHMBIX JUIS YITyOIIEHHOTO H3Y4YEHHS OTAEIIbHBIX BOIIPOCOB.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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3. METOJIMKA BBIITOJIHEHW I KOHTPOJILBHOU PABOTEHI

Harncanmne KOHTPOJIEHOH padoTEI - 3TO CBOe0OpasHBIH HTOT OBJIAJICHHS TEOPHEH.

[Ipemraraercsa 10 BapHaHTOB KOHTPOIBHEIX padoT, B KOTOPBIX IPEAYCMOTPEHHI Kak
TeOpeTHYECKHE 3aJaHH s, TaK H IPaKTHIYeCKHe. BOImpock! c(hopMYyIHPOBAaHEI TAKHM 00pa30oM, UTO
TPeOYIOT MBICIIHTEIILHOI'O ITOHCKAa OTBETOB B IIHTEPATYpPe H B PEalbHOH KH3HH. OT CTYIEHTa
TpebyeTcs pacKphITHE HAaHOOJIEE BaKHBIX TEOPETHYE CKHX ITOIOKEHHH.

[IpakTHueckoe 3aaHIie IIPEAIIONIaracT PelleHHe KOHKPETHBRIX 3aJay Ha OCHOBE
H3YVUEHHOT'O IT0 BCEMY KYPCY, YMEHHS IIPHMEHSITh TE€OPETHYECKIE 3HAHN S Ha IIPAKTHKE.

BapHaHT, 10 KOTOPOMY CTYAEHT JOJIKEH HaIlicaTh KOHTPOJIBHVIO padoTy, OIMpeHeIsaeTCs
B COOTBETCTBHH ¢ Ha4aJbHOH OYKBOH (paMHIIHMH CTYAEHTA.

HayampHas Homepa HauanpHas Homepa
OVKBa (amMIUIMH | BAPHAHTOB OyKBa (aMIUIHH | BADHAHTOB
CTYZAEHTa CTYZEHTa

APIAIO 1,7 JKHHOJE K 4,0

BIITXYVY 3 2,8 D0CY 5,9

BM O II 3,9 ' JATU 6.8

KoHTponbHasg paboTa BBIIIOMHAETCS B OOBIYHOH TeTpaaH oO0beMOM 18 IDICTOB H
ITPEACTABIIIETC S BEAYIIEMY IIPENIOAABATENI0 JAHHOH JHCIIHITIIHHEI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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3aaHIie Ha KOHTPOJILHYIO padoTy
TeopeTHyecKHe BOIIPOCH K KOHTPOIILHOH padoTe

Bapuanrt Ne |
YT0 Takoe cTpena IpoBeca IIporoaa?
HaseaThk OTHOCHTEIIBHEIE H a0COIIOTHEIE METOIBI OTHICKAHNS TIOBPEKISHHI.
KakxoBa nmepHoHYHOCTh OCMOTPa TPaHC(OPMaTOPOB?
Kakopa nepHoJHyHOCTE OCMOTPOB PY?

Bapuanrt Ne 2
KaK BRIMIOJIHAIOTCS COEMHEHHN A IIPOBOAOB BJI?
Kakora nepHognyHocTs ocMoTpa KJI?
HaspaTh 1 oxXapaKTepH30BaTh OCHOBHBIE PEKHMEI PaOOTHI TPAaHC(POPMATOPOB.
MOXHO JIM TIPOBOANTH PEMOHTHBIE PAabOTEI B CXeMe, OTKIIOUEHHOH CHJIOBBIM
BBIKJTIOYATEIIEM?

ol

2l A\

BapnaHt Ne 3
Kak BRITIOIMHSIOTCS COeJHHEHN S H30IIHPOBAHHBIX IIPOBOJIOB?
KaxoBo HazHauYeHHe KOHI[EBOH MY(THI?
[lo xakoMy 3HaYeHHIO TOKa (MOINHOCTH) ITPOH3BOAHTCS Ipeo0Opa30oBaHHE pPeallbHOIO
rpapuka Harpy3KH B SKBHBAJIEHTHBIHN II0 TEIIJIOBOMY BO3JECHCTBHIO JABYXCTYIIEHYATHIMH
rpadHuk?
4. KakoH KOMMYTAI[HOHHBIH aIlllapaT CIYKHT IS CO3JaHHS BHIHMOIO pPasphiBa

BIIEKTPHYECKOH LIETH ITPH BBIITOIHEHHH PEMOHTHBIX paldoT?
Bapuanr Ne 4

I —
.

Sl

[ —
-

YTo Taxoe oxpaHHas 30Ha BJI?

2. Kakomn rpuOop HyKeH IJIS OIpedeIeHI I XapaKTepa IOBpeKIcHH I KaOes?

3. Kakasg u30msius cylmurcsad B TpaHc(OpMaTOpe IIOCIe €ro PEMOHTA, CIIOCOOBI CYIIKH
H30ISIHH?

4., Kakoe JIoITycKaeTcs IepeXoqHOe COITPOTHBIEHHE Pa300PHBIX KOHTAKTHBIX COEIHMHEHHI
IIHH PY?

BapnaHT Ne 5
1. Kakopa nepuoguyHocTs ocMoTpa BJI?
2. Kakoe comnpoTHBIeHHEe H30IMIMH KalOelnsl Ha HanpskeHHe 10 |1 kB cumraercs

HOPMAaJIbHBIM?
3. Kakyioo poms B TpaHC(OpMarope BBINOIHSIOT TEPMOCH()OHHBIH (QHIBTP, a30THAS H
IIEHOYHAS 3aI[UTEI Macia?
4. Kakon npubGop Hambomnee vymoOeH IS H3MEPEHHS TEMIIEPATYPhl KOHTAKTHBIX
COeIHHEHHI?
BapuaHTt Ne©
[ Ipn Kakon TeMrieparype Ha nmpoBojgax BJI mpoHcxom uT romonemoodpazopaHie?
YTo Takoe paszjaenka Kadbessa?
Kakag pgomyckaercs Temieparypa HaHOoJjlee Harperol TOYKH OOMOTKH ITpH
CHCTeMaTH4YeCKOH H aBapHIHOH Ieperpy3kax TpaHC(POPMAaTOpPOB?
4. J]OImycKaeTcs JIM pa3sMbIKaHHEe BTOPHYHON OOMOTKH 1T 1o Harpyskom?
Bapmant Ne 7
B yeM oImacHOCTE ToojIe/la H KaKOBEI MePBI OOphOBI ¢ HIM?

I —
.

el

I —
.

2. Kakme MeTOoABI IMPHUMEHSIOTCS AJIS OTBICKAHH S IIOBPEXKICHHI B Kabelsax”?
3. Kakasg pgorryckaercs TeMIleparypa Macila IIpH CHCTEMAaTHUYECKOHM M aBapHIHOH
Ieperpy3kax TpaHchopMaTopoB?
an%ﬁggﬁnggﬁ%rﬁﬁaiim JIBaeTCA BEITIPSAMIIEHHBIM HaIIPSKEHHEM?
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6 ‘aHT No 8
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2. Kakasg pgorryckaeTcd TIeperpyska KabGelneH ¢ pasIHyHON H30ISIHEH,
HaIIPsDKEHHS Ha IIEPHOJT IIMKBHIAINH aBapHH?

Pa3InYHOI O

3. B xaxux equHHI[aX H3MepseTCsS H3HOC H30JISIHH TpaHcpopMaTopa?
4. C KaKOH IIEeNbIO 3a3eMISIOTCSI BTOPHYHBIE OOMOTKH H3MEPHTEILHBIX TPaHC(pOopMaTOpOB?
Bapnant Ne 9
1. Kak OTBEICKHBaeTCSI MECTO ITOBPEKACHI B Pa3BETBIIEHHON PacCIIpPeAeINTEIIbHOH CETH?
2. OxapaKTepH30BaTh OCHOBHEIE CIIOCOOBI ITPOKIAIKH KaOelIeH.
3. Kak u xaxuM IIpHOOPOM OITpeJelIeTcsI KO3 PHIHeHT a0copOIHH H3OIISIHH ?
4. Kakoe JI0IyCcKaeTcs IMeEPEXOTHOE COIIPOTHRIIEHHE OOJITOBBIX KOHTAKTOB 3Y?
BapuaHt Ne 10
1. Kak OTBEICKHBaeTCSI MECTO 3aMBIKAHH S Ha 3€MIIIO B CETH ¢ H30JIMPOBAHHON HEHTPAIIbIO?
2. Kaxue My(pTHI IIpHMeHSIOTCS IS COeqHHEeHHS Kabene?
3. lIpHBecTH CXeMY UCITBITAHH S H3OISIIHH ITOBRIIIIEHHBIM HAIIPSDKEHHEM.
4. Yro Takoe TeruorpaMma o0beKra?

Ilepen pemeHHeM KaXIOH 3aJauydl HeOoOXOAHMO IIpopaboTaTh COOTBETCTBYIOIIHH
TEOPETHUYECKHH MaTepHal H MeTOJHYECKHE YKA3aHH S K PEIIIEHHIO 3aJauH.

CTYIEHTHE JOIIYCKAIOTCS K 5K3aMEHY IIOCIE BBIIIOIHEHHS KOHTPOJIBHOHM pPaloThI, e
PELIEH3HPOBAHI S, HCIIPABIIEHHS 3aMeYaHHIT H 3aII[HTHI.

Jamaya 1. BosgymmHasgs nHHHA 3iekrponepefgayn (BJI) mmmHOH L, BHIIOIHEHHAS
CTalleaIFIOMHHEBEIMH  IIPOBOJAAMH ceueHHeM F, IIpoXoauT B paHOHE HMHTEHCHBHOIO
roionenoodpasosanis. IlimaBka romojiega Ha mnpoeojgax BJI MOXKET OCYIIECTBISITBCSA OT IIHH
HI3KOI'0 HaIpsoKeHHA 6... 10 kB roiTarore THHHIO KPYITHOH Y3II0BOH ITOICTaHIMH.

Paccuurare MOINHOCTE S H HampsokeHHe U, TpeOyeMmele IS IUIABKH TOJIOJIeda
IIEPEMEHHEIM H BEINIPSMIEHHBEIM TOKOM. PeEKOMeHI0BaTh U1 CBOEro BapHaHTa BJI KOHKpeTHBIN
CIT0COO0 IIaBKH TOIIONIEHA.

BapuaHTEI 3aJaHHI IIPHHATE 110 Ta0l. 1.1 B COOTBETCTBHH C IOCIIeAHEHN ITH(poi mmdpa.
Tabmima 1.1

Bapunanr | O 1 2 3 4 5 6 7 8 9

L, km 40 30 30 25 25 55 335 60 70 65

F, vv? 70 70 95 95 120 150 185 240 300 400

MeToqMuyecKne YKa3aHHSA K pelleHHI0 3aJa9M. [IpHHIMMITHAIBPHBIE CXEMBI IUIaBKH
roJI0Ie/ia IIepeMEHHBIM H BBIITPSMIEHHBIM TOKOM ITPpHBeJIeHEI Ha puc. 1.1. [Ipu rmaBke rosomnena
riepeMeHHBIM TOKOM (pHc. 1.1,a) B JI mogxmoyaercs K mmHaM 6... 10 kB HenmocpeacTBeHHO. [IpH
INIaBKe TONOJIe/la BRIIPSAMIEHHBIM TOKOM (pHe. 1.1,6) BJI moakmrouaercda k mmHaM 6... 10 kB
yepes BeHIpsMuTe UZ. B o0oMxX ciovyasx Ha APYIroM KOHIle IpoBoja BJI s3aMpIKaroTCs
HaKOPOTKO.

Tok 1U1aBKH Iz pPeKOMeHAyeTCsS IIPHHHMATh pPaBHBEIM 1,0 2,0 Izn. BemiunHa
IOITYCTHMOI'O JUIMTEIFHOIO TOKA Ijon M VAEIBHBIX COIPOTHUBIIEHHH T'o H JCop UIA ITPOBOJOB
Pas3IMYHBIX CEUCHHIH IPHUBEAEHBI B Tadm. 1.2.

Tabmma 1.2
F, M2 70 95 120 150 185 240 300 400
r'o, OM/KM 0.43 0,31 0,25 0,2 0,16 0,12 0.1 0.07
Ipon, A 265 330 390 450 510 610 690 825

CepTtudumkar:
Bnapeneu:

[TpuMmedanue: {11 MpoBOJOB BeeX ceyeHHH MPHHATh Xo—0,4 OM/KM

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6
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Prcynok 1.1 - [IpHHIHIIHAIBHEIE CXeMBI IIABKH T'OI0Nea IIEpeEMEHHBIM (a) H ITOCTOSHHEIM (0)
TOKOM

[TmaBKka rojonema mepeMeHHBIM TOKOM (pHC. 1.1,a).

1. [IpHHATE OMpeAcIeHHYIO BEMYMHY TOKA IINIABKH I'OJIoNeaa lq,.

2. Onpenemuts colpoTHBIeHHS ITpoBoAoB BJI (R, X u Z).

3. [lo BemmumHe TOKa I;; M TIOJIHOMY COITPOTHBIIEHHIO 7. BBIUMCIIMTL IJIMHEHHOE
HaIIpPsDKEHHE HCTOYHNKA ITHTaHU S U, IIpHHATE OMIKariiee HOMHUHAIIBHOE HAIIPSDKEHIE.

4.  Tlo BemmumHaM I; 1 U onpeemMTh MOTHYIO TPeX(pa3HyI0 MOIHOCTE S, TpeOyeMyTo
JULS TITIABKH TOJIONEa.

[TnmaBKa rojosea BRIIPSMIEHHBIM TOKOM (pHC. 1.1,0).

1. [IpHHATE TaKyIO K& BEIHYHHY TOKA IUIAaBKH I'OJIoNeaa Iq;.
2. OnpeleniTh aKTHBHOE COIIPOTHBIIEHHE ITPOBOIOB R.

3. 110 ITpHHATOH BEIIHMYHHE TOKA [;; H COIMPOTHBRIIEHHIO R BEIYHCIINTE HAIIPSDKEHHE Ha
BBIXO/ e BeIIPSAMHUTEILST Ug.

4, IIo BenmmumHaM I;; 1 Uy paccyHTaTh MOIITHOCTE Ha BEIXO/IE BBRIIIPSMHTEINS Py.

5. [Ipn ompeaeneHHH MOIHOCTH H JIMHEHHOTO HAIIPSKEHHS HAa BXOJIE BBIITPSIMHTEIIS

HCIIOJIb30BAaTh CIEAVIOIHE IIPHOIIMJKEHHBIE BBRIPAXKEeHHS. S = Pg, U=Uq+2 ., IIPHHSTH
OrmKaniee HOMHHAJIbHOE HAIIPSDKEHHE.

HMcxonsa u3 BEIHUHHBL MOIIHOCTH S, TpeOyeMOH IS IUIaBKH I'OJIONEfa, PEKOMEHIOBATH
IULSI CBOETO BapHaHTa KOHKPETHEIH CITOCO0 ITIaBKH.

3agaya 2. OT rJIaBHOH ITOHIDKAIOII[EH TOACTAHIIHI ITPOMBIIINIEHHOIO TIPEATIPHSATHS K
pacrpeaenurenbHoMy IYHKTY (PII) rmponmoxkena T neT Hazaj KaGelnbHas THHHS HallpsbkeHHeM U
= 10 kB, cocrosimas U3 » IapaielIbHBIX KaOelleH ¢ allFOMHHHEBEIMH KIJIaMH ceueHHeM F. B
HACTOIIEE BpeMs pacueTHasa Harpyska PlII cocraBnser Sp.

OLIEHUTE JOITYCTHMOCTE TIEPETPY3KH KaOelnelH B HOPMAIIBHOM PEXHME H ITPH aBapHIHOM
OTKJIFOYEHHH OJHOr0 M3 KadeneH. [IpH HegormycTHMOH Ieperpyske Kadejlen 1atk 000CHOBAaHHEBIE
pacyeTOM PEKOMEHIAIHH 10 YBEITHYEHHIO KOIMYECTBA KadeleH.

BapuaHTel 3amaHuil IIPHHATE 1o Tadm. 2.1 U 2.2 B COOTBETCTBHH C IIOCIETHEH H

IIpeArocie JHeH IH(POH M (pa cOOTBETCTBEHHO.

Tabmmira 2.1
Bapuanr | 0 1 2 3 5 6 7 8 9
SP:- MB_A 7 9 12 11 13 17 8 12 | 14 | 14
F, MM 70 | 95 120 | 150 185 [240| 70 | 95 | 120 | 150
n, IIIT. 4 4 4 3 3 5 5 5 4
Ta0Omuia 2.2
2 OIMERT nopCAH 213 4 ) 6 7 8 | 2
SNEKTPOHHOW NOAMUCHIO 19 8 12 6 18 17 1 20
Ceptudbmkar: 12000002A633E3D113AD425FB50002000002A6 P s T s P EM| B
Bnapeneu: ebayxoea TaTeAaHa AnexkcaHgpoBHa IKp OTI{p. Tp. OTI{p. OTI{p. Tp. Tp.
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[Tprveuanme. Uzomsmug: B - Oymara, mpoImTaHHAasS MacIOKaHH(OIEHEIM COCTaBOM;, B -
MOJMBHHHIIXIIOPHA, II - mommsruneH; 1B - comTem nommstHiieH, P - pesmHa. Criocod
ITPOKJIAJIKH: TP. - B 3€MJISIHOH TPAHIIIEE, OTKP. - OTKPHITO.

MeToanuecKkHe YKA3aHHA K PeIleHHI0 3a1a9M.

ITo pacueTHOI Harpyske S, H HanpsxkeHuro U oIlpefensieTcs: pacyeTHBIN TOK I;. I1o Tadm.
2.3 ommpedenseTcsa JOIMYCTHMBIH JIMTENbHBIN TOK OAHHOYHOIO Kadens [ ;o B COOTBETCTBHH C €TI0
H30ISIHEH H CITOCOO0M ITPOKIIA IKH.

Tabmma 2.3

F, m? 70 95 120 150 185 240
EM 130 155 185 210 235 270
165 205 240 275 310 355

1B P Fﬂ 170 200 235 270 320
> 210 255 295 335 385 430
e 235 285 330 370 425 505
210 250 280 320 360 415

[IprmMeyanne. B uyHciaurene vykKazaH Ipon IIPH  OTKPBITOH IIPOKIaAKe KaleneH, B
3HAMEHATEIE - IPH ITPOKIAJIKE B 3eMIITHOH TPAHIIIEE.

IIpn mapajulebHOH IIPOKIIAJKEe KalOeleH Ha BEJIHNYHMHY l;on BBOJHUTCS ITOITPABOYHBIH
KO3 (HIIHEHT K, YIUTHIBAIOIIII KOIHYECTBO IT KaOenei (Tadm. 2.4).

Tabmuia 2.4.
n , IIT 1 2 3 4 5 6
ki, 0.e. l 0.98 0.96 0.95 0,94 0,93
’ | 0,9 0,85 0.8 0,78 0,75

[IppMeyanne. B uHcnurene vVyKa3aH K, IIpH  OTKPBITOH IIPOKIAJKe KalOeleH, B
3HAMEHaTENe -TIPH MPOKIAIKE B 3EMIISIHOHM TpaHIlee. IIpH OTKPBRITOH ITPOKIAAKE ITapallielIbHBIX
KalOeleH B KOJIHYecTBe Ooee IMeCcTH IPHHMMATE Ky, =0,92.

[IpoBepka HOIMYCTHMOCTH HarpyskH KaOelleH B  HOPMalIbHOM peXHMe pPadoThI

BBITIOJIHACTCA ITO YCIIOBHIO

[IpH HEBBIMIOMHEHHH 3TOTO YCIOBHSA JAaTh PEKOMEHHAINIH IO VBEIMYEHHIO KOIHYECTBA
Kalbesled. /111 HOBOro Kojmm4ecTBa KalelneH M IIOBTOPHTH IPOBEpPKY. HeolOxomimMo HMETh B
BHY, UTO IIPH ITPOKIaJKe KabeleH B TpaHINee HOMOIMHHUTEIbHEIE Kabenu OYIAYT IPOIOKEHRI B
HOBOI TPaHIIIEe.

[IpH OTKIIXOUEHHH OJHOr0O M3 KadeleH JOITYCKAIOT CA CIIEAYIOIHE aBaAPHITHBIE IIePErPY3KI
Kpep OCTABIIMXCS B paboTe KabeneH:

Knep =1.3 - 111 xabested ¢ OyMaKHOH ITPOIIMTaAHHOH H30IISIHEH,

Kpep =1,23 (1,27) - s kabeneH ¢ H30JISIHEN H3 CIITHTOIO ITOIIMATHIIEHA ITPH ITPOKIIAIKE B
3eMIIe (BO3IYXE):;

Knep =1,18 - 1 xabesien ¢ pe3sHHOBOH H30IISIHEH,

Knep =1,15 - s xkabenien ¢ H30ISMIHEN M3 ITOITHBHHHIIXIIOPHAA H ITIOJIHATHIIEHA.

Jnsa xabenen ¢ J1r000H H3O0IAIMEH, HAaXOMSINMXCS B SKCIUIyaralu Oonee 15 1er,
JOITyCTHMas Ieperpy3Ka Jo/kHa ObITh cHIDKeHa 70 10% (Kyep =1,1).

JIOITYCTHMOCTE TIEPETPY3KH KaOelleH B aBapHIiiHOM PeKHMe IIPOBEPSETCS IO YCIIOBHIO

(1-1) K1 knep Lyon > I, (2.2)

AOKYMEHT NMOANMCAH
QNIEKTPOHHOUW MNMoArnncbio
Ceptudumkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu! Webayxoea TateaHa AnekcaHgpoBHa

endgercd 1mo tadm. 2.4 ang xommdecTBa KaOelleH
. PEKOMEHIAILMH II0 YBEIHYEHHIO KOIHYeCTBa

3TOPHTH ITPOBEPKY.
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B KauecTBe aBapHIHOIO CIeAyVeT IIPHHHMATh HaHOOIee TSOKENIBIH pexXuM. Ecii 110
ycnoBHSIM (2.1) u (2.2) xoimmdecTBO KaOeneH cleAyeT YBEIHYHTH, TO B KauecTBe aBAPHIHOIO
peXHMa IMPHHUMATh OTKIIFOUYEHHE JIOTIOJIHHUTEIBHO ITPOJIOKEHHOIO HOBOI'O KaOeTIs.

3agaua 3. [l ABYXCTYIIEHYATOIO CYTOYHOI'O I'paHKa Harpy3KH TpaHc(opMaropa (pHC.
3.1,a) TpeOyeTc4:

pacCUYHTaTh MePeXOHBII TEIUIOBOH peXIM TpaHCc(hOopMaTopa;

OLIEHHTH JOITYCTHMOCTDH CHCTEMATHYECKOH IEPETPY3KH,

OLIEHHTH OTHOCHTEIIBHBIN H3HOC BUTKOBOH H3OIISINH 33 CYTKH.

BapuaHTel 3aJaHHH IIPHHATE 10 Tadm. 3.1 M 3.2 B COOTBETCTBHHM C IIOCIETHEH H
IpeArocie JHeH U PO MI{pa COOTBETCTBEHHO.

0.€. B,DC =32,
Kzl — — ;
3
J—1 I EerNET
1 I I | EG | Jl I2
| | l . d | ‘1 .
0 24 0 At L 24
Lt—»l | t~J

Prucynox 3.1 - JIByXCTyNeHYaTBIHl CYTOYHBIH TI'pa)HK Harpy3kH (a) H IlepeXOJHBIH
TeIJIOBOH Pe’XHM B TpaHc]opMaTtope (0)

Tabmmia 3.1
0 1 2 3 q 5 6 7 8 9
Ki,oe. | 095 0,9 0,85 0,8 0,75 0.7 0,65 0.6 0,55 0,5
Kz,0.e. 1.5 1,45 1.4 1,35 1,3 1.3 1,35 1.4 1.45 1.5
t,u 2 2 3 3 4 4 5 5 6 6

Ta0Omuia 3.2

0 1 2 3 2! h) 6 7 8 9

Tp-Top | TMH | TJH | TMH | TAH | TMH | TAH | TMH | TAH | TMH | TJH

Ycemnorusg | Suma | Jleto ['ox SUMa JleTo ['on SumMma | Jleto ['ox SHMa

MeToanueckne YKA3aHAA K pelleHHro 3agaun. Ha puc. 3.1, © mokasaH rnepexoHbIH
TEIUIOBOH PeKHM B TpaHc(popmaTope NHpH ero padoTe IO 3aJaHHOMY JBYXCTYIIEHYATOMY
rpapHKy Harpy3kH (puc. 3.1,a).

TeMmeparypa Bo3gyxXa ®, B TedeHHE CYTOK IIPHHHMAETCS HEH3MEHHOH H PaBHOH
SKBHBAJICHTHOH TemilepaType (mpsmasa 1). MameHeHHe TemriepaTyphl Macia ®, Ha BBEIXOJE H3
OOMOTKH HIIIIOCTPHPYETCS 3aBHCHMOCTBIO 2, H3MEHEHHE TeMIlepaTypbl HaHOOJIee HarpeTom
TOYKH OOMOTKH &}, -3aBHCHMOCTBIO 3.

3HaueHNS SKBHBAIEHTHBIX TOJOBBIX, 3MMHHX M JIETHHX TeMIIEpaTyp IS TOPOJOB
CeBepo-3arnagHoro perHoHa IpHBeAeHBl B Talin. 3.3. CTyJIeHT BBIOHpPAEeT TEMIIEPATYPY B
COOTBETCTBHH C MECTOM ITPOKHBAHHS H 3aJJaHHEM (TOJI, 3HMa, JIETO).

B yCTaHOBHBIIIEMCS TEIUIOBOM PEXHME C HarpyskoH K IIpeBBIIIIEHHE TeMIIEPATYPEI
Maclla Ha BBIXOJIE H3 OOMOTKH HaJl TEMIIEPATYPOH BO3AyXa OIPEAEIISIETCS IO BRIPaKEHIIO

A@Dﬂfﬁ} — AG}D&I[( 1'+‘RK2)/(1 +R)]x. (3 l)
NOKYMEHT noanmnucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Tabmmra 3.3

OKBHBaJIEHTHAs TEMITEpPATypa Bo3ayxa ®, , C
HaceneHHBIN ITYHKT roJloBas 3HMHSA TIeTHSIS

ApXaHTeIIbCK 5.8 -11.4 14.0
Bomorna 7.4 -10,8 15.5
Bopkyra 0,5 -19.,4 0.4

KamuHuHrpan 9.9 -2.4 16,5
Kangamakiia 4.5 -10.6 12.5
KipoBck 2.9 -11.3 10,9
MypMaHCK 3.4 -9.5 10,7
Happsu-Map 2.0 -15.7 10,3
Horropopg 8.3 -7.6 16.0
IleTpo3aBojiCK 7.1 -8.8 15,1
[IckoB 8.8 -6,5 16,3
CankT-IleTepOypr 8.6 -6.8 16,4
CBIKTBIBKAp 6.5 -14,1 15,0
TBepb 8,1 -9,1 15,9
Yepernoselr IV -10,2 15.8

I10 3TOMY BBEIpAKEHHIO BEIYHCIISIOTCS 3HAUEHHS A® a1y M A® o xo), COOTBETCTBVIOIIHE
YCTAaHOBHBINIEMYCS TEIUIOBOMY PeKHMY TpaHcpopMaropa, paboTaromiero ¢ Harpy3koi Kl mmr
K2. HeoOxoaumele YHCIIOBEIE JaHHBIE IIPHBEIEHEI B Ta0mI. 3.4.

M3MeHeHHe TIPEBBOIIEHHS TeMIIEpAaTyphl Macjla Ha BBIXOJe H3 OOMOTKH Haj
TEMIIEPATYPOH BO3AyXa B IIEPEXOJHOM TEIUIOBOM PeXHME IIPH H3MeHeHHH HarpysKH OT
sHaueHHs K\ 10 3HaueHNa K> ornpeensercs SKCITOHEHIMATIEHOH 3aBHCHMOCTBIO

A® m(f)=ﬂ®mﬂ(1 )+[A®Dﬂ{K2)-A®ﬂa(K 1 )] [1 -B}lp(-f/ To)]. (3.2)

Jlng 3HaveHHH t =1,2,3...t IO 3TOMY BBIPpa)KEHHIO CTPOHTICS 3aBHCHMOCTE A®..(t) Ha
HHTEPBAIIE IIEPErPY3KH t, OMNPEeAeIIeTCs ITPEBBIIICHHE TEMIIEPATYPBRl Maclla Ha BBIXOJE H3
OOMOTKH HaJ[ TeMIlepaTypOil BO3AYyXa K KOHI[Y HHTEpBala Ieperpy3kn A®,, H TeMIlepaTypa
Maclla Ha BRIXOJIe H3 OOMOTKH K KOHIY HHTEpBala IIEPerpy3KH

Oor= Oy TAB oy (3.3)

M3MeHeHHe TIIpeBBOIEHHS TeMIIEpaTyphl Macla Ha BBIXOJAE H3 OOMOTKH Haj
TeMIIepaTypOil BO3AyXa B HHTEpBAJIe IIOCIIE IIePerpy3KH OIpelelseTcs SKCIIOHEHI[HATIbHOM
3aBHCHMOCTBIO

4&@03(:) =&@na(l{ | }+ [A@)nat = ﬁ@)naﬂ{ I )] [cxp (-UT(}) ] . (3 ‘4)

JInsg 3Havennii t =1, 2, 3 ... 319 MO 3TOMY BHIPaKEHHIO CTPOHTCS 3aBHCHMOCTE O, (1) Ha
HHTEPBAJIE ITOCTIE IIEPErPpy3KNH. CUHTAETCS, YTO YePe3 BPeMs, paBHOE 3T, IEPEeXOMHBIH TEIUIOBOH
ITPOIIECC ITOTHOCTRIO 3aTyXaeT.

[IpH HM3MEHEHHMH Harpy3KH H3MeHeHHEe TeMIlepaTyphl OOMOTKH ITPOHCXOJHT HaMHOTO
OBICTpEE, YEM H3MEHEHHE TEMIIEPATYpPhl Macia, ITOCKOIBKY TEIUIOBASA ITOCTOSHHAS BpPeMeHH
OOMOTOK 3HAYHTEIBHO MeHbIIe Tp. C HEKOTOPHIM IPHOIIKEHHEM MOXKHO CUHTATh, UTO IIPH
CKauYKOOOpa3HOM HM3MEHEHHH Harpy3KH H3MEHEHHe TeMIlepaTyphl Haubolee HArpeTol TOYKH
OOMOTKH ITPOHCXOJAHUT MTHOBEHHO.

B ycTaHOBHBIIEMCS TEeIUIOBOM pPeXHMEe C Harpyskon K, IIpeBBIIIIEHHE TeMITEpaTVphI

HaHBoRee Eﬁﬁﬁ%ﬁ? NORRRE ApfreoTIr AT oroaMIIepaTYPOH Maclla Ha BBIXOAE H3 OOMOTKH

SNEKTPOHHOW NOAMUCKIO

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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IIo aHaIIOrHYHO BBIPAKEHHIO BEIUHCIIACTCS 3HaUeHHE A®porx0), COOTBETCTBVIOIIEE HAT K<C
(K2)5

Ko.
Tabmmia 3.4

HaspaHiie nmoxasaress OO003H. TMH TJH
[IoKkazaTenp cTelleHH Macia X 0.8 0,9
IlokasaTenb CTENIEHH OOMOTKH y 1,6 1.6
OtHornenne APxs/APxx R 5 6
TemnmmoBas 1mocTogHHAsA BpeMEHH Macia To, U 3 2.5

HPEELIH_[EHIIE TEMIIEPATYPBI MAdCJId Hd BBIXOJIC H3

- A®gar, C 55 52
O0OMOTKH HaJi TEMIIEpaTypPOH BO3IyXa

[ IpeBrIlIEHIE TeMITEPATVYPhI HAaHOOIIee HArpeTOH
TOYKH B BEPXHEH YACTH OOMOTKH HaJ TEMIIEPATYPOH AB®per, C 23 26
Maclla Ha BBIXOJIe H3 OOMOTKH

HpE,[[EHLHHH TEMIIEPATVPa MacCila Hd BBIXOJEC H3

omax, C 105 105
OOMOTKH

IIpenenpHasa TeMiiepaTypa HandojIee HarpeToH

E')hnmx:.nc 140 140
TOYKH OOMOTKH

Temreparypa HandoJjiee HarpeTOH TOYKH OOMOTKH,
ITPH KOTOPOH OTHOCHTEIBHEIN H3HOC H30ISALHH C 98 98
PaBeH eJHHHI(E

[Tprmvevanne. MHgekcol h, o 1 a coorBercTBYIOT BepxHeil (high) yacTH 0OMOTKH, MaciTy
(o) m BO3MyXy (air) COOTBETCTBEHHO. HMHAEKC I COOTBeTCTBYeT HOMHHAIbHOMY (rated)
3HAYEHHIO ITapaMeTpa.

JlanpHeHIee H3MEHEHHE TEMIIEPATYPEI HanOoJIee HarpeTOH TOYKH OOMOTKH B HHTEPBAJIE
IIEPETPY3KH t OIpeenseTcd H3MeHeHHEM TeMIlepaTyphl Macia. OKCIIOHEHTHl YBEIIHYEHH S
TeMIlepaTypbl HaHOoOJIee HarpeTod TOYKH OOMOTKH ®, H Macla ® HAYT HapallelbHO (PHC.
3.1,6). Temmeparypa HamOojee HarpeToil TOYKH OOMOTKH K KOHI[Y HHTepBala IIeperpy3KH
COCTAaBUT

Ont = Ot + ABpox2). (3.6)

[Ipu ckaukooGpasHOM YMEHBINEHHH HAarpys3kH OO0 3HaueHHs K| Temreparypa HanbOomee
HarpeToN TOYKH OOMOTKH MIHOBEHHO VMEHBINAETCS Ha BEIMMYHHY AOnyx1y H B JaJIbHEHIIEM
SKCIIOHEHTHl YMEHBIIEHHS TEMIIEpaTyphl HaHOOIee HarpeToil TOYKH OOMOTKH M Maciia HAYT
ITapanieabHo (pHe. 3.1,0).

JlOITyCTHMOCTh ~ CHCTEMAaTHYECKOH  IIEPerpy3KH  TpaHc(OpMaropa  OLIEHHBAeTCS
COIIOCTABJIIEHHEM PAaCCUMTAHHBIX K KOHI[Y HHTEepBala IIEPErpPy3KH TeMIleparyp HauOoJee
HarpeTon TOYKH OOMOTKH ®y H Macia Ha BEIXOAE H3 OOMOTKH O C IIPeAcIbHEIMH 3HAUEHHSIMH
ATHX TeMIlepaTyp (Tadm. 3.4).

Jlst  ompefielieHHsT TepMHYECKOI0 HM3HOCA HM3OMSMIHHM  CIIEAVeT VYYAaCTKH H3MEHEHHS
TEMIIepaTyYPEl HaHOOIee HAarpeTol TOUYKH OOMOTKH ® pa3OHTh Ha HHTepBalbl Ati, B KOTOPBEIX
H3MeHeHHe TeMIlepaTypel ®, MOXHO cyHTaTh JTHHEHHBIM (pHc. 3.1,0). Ha KaXmoM H3 TakHX
HHTEPBAIIOB H3MeHEHHEe O 3aMEHSETCS CPEeIHHM 3HaueHHeM ®h YYacTOK C HEH3MEHHOH
TeMIIEPATYPOil Oy, IIPeAIIeCTBYIOIIHI IIEPEerPy3Ke, CUNTAETCSA OJHHM HHTepBaIoM Af;.

M3HOC HB0IIIMH 32 CYTKH OIPEeAelsIeTCs B COOTBETCTBHH C O-TpaJyCHBIM ITPaBHIIOM
CTApPeHM S H30JISIHH IT0 BEIPAKEHHIO

1

V= pr— Z AL 2{@]’“ - ngf'rﬁ‘ (3?)
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SNEKTPOHHOW NOAMUCHIO
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pabore TpaHc(]opMaTopa ¢ TAKHM ITOCTOSHHBIM

AeicTeyTonal: G RNISPREH 03 RPI0GAOF | Hanbolee HarpeToil TOUKH 0OMOTKH @, =98°C.



IIpumep pacuera
TenioBbIEe pesKHMBbI H HATPY304YHAS CIIOCOOHOCT b
TpaHchopMaTopoB

2.1. IIpeBbllliecHHE TEMIIEPATYPhI H MACJIA B YCTAHOBHBILEMCSH
COCT OSIHMH

CrangaproM 14209-85 VCTAHOBIIEHBI CIEAVIOIIHE TEMIIEPATYPEl W IIPEBBIIIIEHHA
TeMIlepaTyphl YacTel TpaHc(popMaTopa ITPH HOMHHAIIbHBIX YCIIOBHSX.

[IpeBrIllIEHHE TeMITEpaTYPhl Maclla B BEPXHHUX CIIOSX HaJ TeMIIepaTypOH OXilaKIarolIleld
CpeJbl IS TpaHc(OpMaTOpOB ¢ cHcTeMoH oxmakiaeHusI M u J[ cocraBnsger & = 60(55)°C; mig
cucreM oxnaxaeHus L[ u /]I - 6 = 40°C;

HommHansHas TeMIieparypa OXiaxxIaroen Cpeabl oy = +20°C.

JII1s1 yKa3aHHBIX YCIIOBHI OITPEIEIISIOTCS IIPEBRIIIIEHHS TeMITEPATYPhl 0OMOTKH B Haubolee
HArpPeTOH TO4YKe HaJ TEMIIEPATYPOH Macla IS TPaHC(OPMATOPOB € CHCTEMAaMH OXIIaXKIEHHS

MyJT - Buume = 18(23); a 1711 TpaHCPOPMATOPOB ¢ CHCTEMAaMH OXJIaKIeHHS 1L = 38°C.

YcrnoBHas TemriepaTypa OOMOTKHM B HauOOIlee HArpeToH TOYKe, ITPH KOTOPOH H3HOC
H30ISIIMH  Kilacca A paBeH 1, 4YTO COOTBETCTBYET HOMHHAILHOMY CPOKY  CIIYKOBI

TparcopMaTopa, Hen =98 oc.

HHIN
TeMmeparypa B HaHOO0JIee HarPETOH TOUKE:!
Suim = Goxa + Ou + Goman. (2.1)
st yCTaHOBHMBIIEIOCS peXHMa palboThl  IIPEBHIINIEHHE TEMIIEpaTyphl Macjia Hall
TeMIlepaT POl OXTIaKJaroIei cpeibl MOKeT OBITh OIPeJelIeHO BRIpaKeHHEM [3]:

X
1+ dK >
5.u :a.u Hom| T )

r7e d = Prs /Pxx — oTHomeHHe IoTeph XX K rotepsM K3 mpH HOMHHAIIBHOH HarpysKe;
K = S5/8.0. — OTHOCHTEIBHASI Harpy3Ka TpaHc(opMaTopa.
IIpeBrIIIeHHE TeMIlepaTyphl OOMOTKH B HaHOOJIee HAarpeTOH TOYKE HaJ TeMIIEpaTypPOH
Maclla B BEPXHHX CJIOSX IIPH OTHOCHTEILHOH Harpys3ke K B YCTaHOBHBIIEMCS PEXKIME MOKET
OBITH OITPEJIETIEHO H3 BRIPaKEHII

(2.2)

s, =0 K. (2.3)

HHM .M HHM . M.HOM

3HAUEHH S IMTOKa3aTelIed x M y B BRIPAXKEHHSIX 2.2 H 2.3 3aBHCAT OT CHCTEMEBI OXJIAXKICHH S
(Tabm. 2.1).

Tabmima 2.1
CHCTeMa OXJIaKIeHH I Mu J| I u ]I
X 0.9 1,0
y 1.6 1.8

Ilpumep 2.1. OnpenennuTs TeMIlepaTypy 0OMOTKH TpaHc(opMaTopa B HaHOOIIee HarpeToMH
TOYKE JIJIS CIIEAYIOIMX HCXOMHBIX JaHHBIX:

- m
e s  ma  mmen  Tmr i i s A o T

NOKYMEHT NOARVIGAH 25°C, Ko3(pHIMEHT 3arpy3KH TpaHcpopMaTOopa
SNEKTPOHHOWM MOAMUCHIO
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1+5 OSZDE

D X

0, =55 i -390,
o 1+5

ITo dopmyme 2.3:
6., =23.08°=161

HHINM

S =8 +0,+6,  =25+39,9+16,1=81°C.

2.2 Il peBbIIIIEHHE TEMIIEPATYPHI MACJIA H 0OMOTKH
TpaHchopMaTOpa B IMEPEXOTHOM PesKHMeE

[IpakTHyeckn Harpyska TpaHC()OPMAaTOPOB He OcTaeTcs HeH3MeHHOH. CyTOYHBIH I'paHK
Harpy3kH MOKeT OBITH ITpeCTaBIeH CTYIIEHYATBIM, C HarpyskaMH K; H IIPOJOIKHTEIBHOCTHIO
CTVIIEHEH At KOImm4ecTBO CTYIIEHEH BBIOHpPAcSTCS B 3aBHCHMOCTH OT TpeOyeMOH TOYHOCTH
pacyeTa M ocoOeHHOCTel (paKTHYeCKOro rpadika Harpy3KH.

[TpHn M3BeCTHOM 3HAYeHHH HavyaldbHOI'O ITPEBBIIIEHHS TeMIlepaTyphl Macla & (B Hadale
IIEPBOH CTYIIEHH), MOKHO OIIPEJIETINTh KOHEUHBIE 3HAUeHHT &), 6, ..., 6, VIS KaXKIOH CTYIIEHH
H3 CJIe IVIOIIMX BBIPA’KEHIH:

ALY
0,=0y+ (0, -6y Nl —e I,
At
O, =0,+(0,, -6 )1-e 1), » (2.4)
_ Al

0,=0,1+ (6]_}’}1 —O, )1 —e Y ),

rae 64, 6.2 ..., B, - TpPeBHIIEHHE TeMIEpaTyphl Macla HaJ TeMIlepaTypoH
OXIIAXKIAIOIEH CPEbl B VCTAHOBHBIIIEMCS PEKHME ITPH Harpyskax K, Ko, ..., Ky;

I’ — TemoBasl IIOCTOSHHASA BpeMeHH TpaHcpopmaropa. IIpH OTCYTCTBHH JaHHBIX
3aBOJIa-H3TrOTOBHTEIL AJI1 TPaHC(POPMATOPOB, BEITYIIEHHEIX ITociIe 1975r., cueayeT IIPHHIMATh:
I’ =3 y jgna rpaHcpopMaTOpPOB ¢ cHCTeMaMH oxnaxaeHHI [ i J[1].

TermoBas IMOCTOSAHHAS BpeMeHH OOMOTKH 1,5 3HAUHUTEIBHO MEHBIIE ITPHBEIEHHBIX BBIIIIE
3HAaYeHHH IIOCTOSHHBIX BpeMeHH TpaHcopmaropa 1. CormacHo I'OCT 14209-85
PEKOMEHYETCS B pacyeTax I10 ONPedelIEHHIO TeMIIEpaTyPhl HaHOO0JIee HarpeTOH TOUKH 0OMOTKH
IIPH  TIPOAOIIKHTEIBHOCTH CTYIIEHH Harpysku Oonee 0,5 y IIPHHHUMAaTh, YTO IIPEBBIIIEHHE
TEMIIEpPAaTYpPEl HauOoOlIee HarperoH TOYKH OOMOTKH HaJ TEMIIEPAaTYPOH MAacla  Ehumu
YCTAHABIIMBAETCS MTHOBEHHO.

IIpumep 2.2. OmnpefelnTs MaKCHMAJIBHYIO TeEMIIEpPaTypy HaHOOJIee HarpeToH TOYKH
0OMOTKH TpaHc(opMaTopa IS I'padHka Harpy3KH IIpHBeJeHHOro Ha pHc. 2.1. Temmeparypa
OKPYKAKOIIEH Cpelbl %,y = 20°C, a HaYaJILHOE IIPEBBIIIEHIE TeMIIEPATYPhl Macja COCTaBIISIET

Ounaw = 15°C. HcXomHOe TIIPEBBOIIEHHE TeMIIEPATYPhl HaHOOIee HArpeToH  TOYKH
TpaHcpopMaTopa By.m = 3,2°C. CHcTeMa OXITaXKJIeHHI TpaHcpopMaTopa /1.
e 2 0,9
OOKYMEHT NOAMNUCAH +5.04 o
SNEKTPOHHOW MOANMCHIO =18,6"C;
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6 1+5
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
Oz = 37.9°C.
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ITo gopMyme 2.3: Guwmi = 23:04'° = 5,3°C: Bz = 10,2°C;
@’HHHES = 16-.-1 °C.
13 BeIpaxeHnn 2.4:

2
0..=15+(18,6—15)(1—e 3 )=16,75°C;
_4
9M2:16,75 +(279-16,75)(1—e 3 ):2506‘;
2
0,3=25+(379-25)(1—-e 3 )=25+17,25 =31,27°C.
K
N
] £
02 T
; I : : > 1
2 2 6 8
8.0 °C Puc. 2.1. I'paduk Harpysku TpaHchopMaTopa
AN
70 67,37
61,1
60 - ‘gHHT obm
47,0 /
504 L T S
40 —
4013 42,5 31 12? .............
30 - Ou \
| —_— S
20 - 25
16,75
10
| | | > !
2 2 6 8
[OKYMEHT NOAMNUCAH
ANEKTPOHHOW NOANUCHLIO | -
Ceptuchukar: 12000002A633E3D113AD425F B50002000002A6 Tee HarpeTof TOYKH OGMOTKH TpaHc(popMaTopa
Bnapeneu: lWebayxoea TarbAHa AnekcadopoeHa HaI'PET OH TOYKH B KOHIIE TpETLEﬁ CTVYIICHII
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2.3. Temw1oBoe crapeHHe H30JIMAINHM, ABAPHIIHbIE H CHCTEMATHYECKHE Ieperpys3KH
TpaHc(hopMaTopoB

2.3.1. Tennosoe cmaperue U30AAUUU MPAHCHOPMAMOPOE

[IpM TIOBBOIIEHHMH TeMIlEpaTYPhl H3OIAIMH B COOTBETCTBHH C 3aKOHOM AppeHHyca
YCKOPSIEFOTCSA XHMHYeCKHe peakHH  (TIaBHBIM 00pa3oM OKHCIHTEIIbHBIE). 3aBHCHMOCTD
CPEJHETO CpOKa CIY:KOBI M3OIMIMH Ki1acca A OT TeMIlepaTyphl IIPH M3MEHEHHH TIOCIIEIHEN B
npeaenax oT 80 o 140°C moxkeT OBITH Ipe/icTaBIEHA CIeYIOMIEH () YHKITHER

V= Ao~ @hmm (2.6)

rjic A 1 a — IIOCTOSIHHBIE, 3aBHCSINIE OT BUAA H3OJISIIHH,
9 - TEMIIEpaTypa B HandoJjIee HarpeTOH TOYKE.
OTHOCHTEILHBIH CPOK CIIYKOBI 3OS

|
—al(.2—9
I, = — o4 Sau) (2.7)
VH&H
BEJ]IIIHIHH:. GﬁpﬂTHﬁH GTHGCHTEJ]LHGI\I}" GPGI{}" GH}GK@BI: HA3BIBACSTCH OTHOCHTCIIEHEBEIM

H3HOCOM H3OJLAIIH.
F* :Eﬂ('g_'gﬂam) — ZH(S_SH&M)/GFGQS — 2('9_'911.:1&-:)/*5‘ ; (2.8)

rae 1/0,693 =ne/Iln2; A=0,693/a.

[IpH olleHKe ITPOLIECCOB CTApPeHMI H3OISIIHNH ITIPHMEHSIOT IECTHIPALYCHOE IIPABHIIO. DTO
O3HAyaeT, YTO ITPH HM3MEHEHHH TeMIIepaTyphl Ha Kaxaple 6°C  OTHOCHTEJIIbHBIH H3HOC H
COOTBETCTBEHHO CPOK CIIYKOBI M3OJIALIMH H3MEHSIOTCS B J[Ba pasa.

IloctostHHAasS A mpUMeHSeTCS paBHOH 6°C.

A =0,693 /a =0,693/0,1155 = 6°C.

[Ipu Ttemrieparype H30IIMH Son = 98°C OTHOCHTENBHBIH H3HOC H3OJISI[HH PaBEH
e IHHHIIE.
M3HOC HM30MIAIHH ITPH TeMIlepaType 4 3a BpeMs t MOKeT ObITh OITPEJIETIEH:
F=Fit. (2.9)

C‘_’;"']TGIJHL]I‘T H3HOC H30JDAIHMH ITPH H3BECTHOM I‘pﬂ(l)I]I{E H3MCHCHI TCMIICPATYPBEI MOKHO
OIIPEACIIHTE, KdK CYMMY H3HOCOB Had VYHACTKAX, B IIPCACIIdAX KOTOPBIX TCMIICPATYPY MOMHO
CUHTAaTh HEeH3MeHHOH:

Fl
From= D Fuit;. (2.10)
i=1
M3HOCOM HM30IIIIMH Ha YyYyacTKax, Ijie TemIieparypa OOMOTKH MeHbIne S80FC MOKHO
ITpeHeOpErarTh.

Ilpumep 2.3.

OmnpenemTh H3MEHEHHE  TeMIlepaTyphl HanOojlee  HarpeTod TOYKH  OOMOTKH
TpaHc(opMaTOpa H CYTOYHBIH H3HOC H30/UIIHH, IS IIPHBEJAEHHOIO Ha pHC. 2.3
IBYXCTYIIEHUAaTOr0 TIpaduka Harpy3kH. CHcTemMa OXIaKJIeHHsI TpaHcpopmaropa JILI.

Temmeparypa okpyxaromieH cpeasl ¢ = 30°C. IlocrosHHas BpeMeHH 1 = 2 4.
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1’2 —— P
1.0 1 h 1
< >
0.8
K1 K2
v \
: i } i | : > t
4 8 12 PHGE3 50 o4
Pewuenue:
1+5-0,8°
ITo popmyme 2.2: 6, =40 — |=28°C;
o 1+5
1+5-1.27
0 2 =40 = |=54,7°C:
2 1+5

YCTAaHOBHBIIMICSA TEMIIEPATYPHBIH TIIepenaj Haubolee HarpeTom TOYKH OOMOTKH
OITPEIEIISIETC S 10 BRIPAKEHHIO 2.3:
Brwms = 38 x 0,8"* = 25,4°C; B> = 52.8°C.
Ilomaras, uro B Hayane CTYIIEHH Harpysku K> = 1,2 IIpeBBIINIEHHE TEMIIEPATYPHEL Macia
COCTABIISTIO 6B, = 28°C, oOIpeaenuM H3MEHeHHS TeMIlepaTypel OOMOTKH B TedeHHE

ITOCIIEAYIOIIHX YaCOBbLIX HHTCPBAJIOB BPCMCHI. HPEEBIH_[EHHE TEMIICEPATYPRI MdcCJla JJIA IICPBOIO
HdaCOBOI'O HHTCPBAJIA IIOCIIC VBCJIMYUCHHA HAI'PV3KIL OIIPCACIBICTCA B COOTBCTCTBHIL C

BEIpaKeHHEM 2.4:
1

6l =28 +(54,7-28 )(1—e 2 )=38,5°C.

Ilocnmepyronpe 3HaYeHHS IPHBEAEHBI B Ta0miile 2.2. B Hayaje TPHHAAIATOIO YaCOBOI'O
HHTEpBajIa ITpOM30LIel craj HarpyskH K=0.8 H, COOTBETCTBEHHO IIPOHCXOIHT YMEHBIIEHHE

ITPEBBIHMICHI A TEMIICPATYPBL MacClIa.
1

013 =54,7+ (33,6 —54,7)(1—e 2 )=46,5°C.

AHAITOTHYHO OITPeJelIIIOTCS 3HaYeH S, JJI ITOCIIEAYIOIHX IEPHOL0B BpeMeHH (Tadi. 2.2).
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PacueT OTHOCHTEIIBHOT'O H3HOCA H3OIISIHH TpﬂHCd)GpMﬂTﬂpﬂ

Tabmmia 2.2

Bpemsa

| 2 3 4 5 6 12 13 14 15 16 17 18 19 24
HHPHMETP
0., °C 38.5 44 9 48,7 51.1 52.5 53.4 54.6 44,1 37.8 33,9 31.6 30.2 29.3 28.8 28.1
Gorm, °C 52.8 52.8 52.8 52.8 52.8 52.8 52.8 25.4 25.4 25.4 25.4 25.4 25.4 25.4 25.4
Swmep °C 116.1 | 1245 | 1296 | 1327 | 1346 | 1358 | 136.8 | 104.8 | 964 01.3 88.2 86.3 85.2 84.5 83.8
F« o.e. 8.1 21.4 38.5 55.1 68.6 78.8 88.4 2.2 0.83 0.46 0.32 0.26 0.23 0.21 0.2

[NOKYMEHT NMOANMCAH

SNEKTPOHHOW NOANUCHIO

Ceptudukar:
Bnapeneu:
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H3MeHeHHe TCMIICPATVYPhI HaHbOoIee HElI‘pEETﬂﬁ TOYKH OOMOTKH OIIPEACIIACTCA B

COOTBETCTBHH C BBIPaKeHHeM 2.1: 9 =30+33,6+52,8=1164°C; & ,=1246°C

HHml HHN
H T.J. (Talm. 2.2).

OTHOCHTEIILHEIH M3HOC H3O0ILIMMH 334 pPacCMaTPHUBAEMBIH HHTEPBAI BPEMEHH IIO
BEIPAXKEHHIO 2.8

F, = 5(120,5-98)/6 ~13.45.

B COOTBETCTBHH C pe3ylbTaTaMH PacueTOB IPHBEASHHLIMH B TalOl. 2.2 SKBHBAJICHTHBIN
H3HOC M30ISIHH 3a PAaCUETHBIE CYTKH COCTABHIL:

Fz =858 u=35,8 CyT.
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