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[lens M 3agau H3yUYeHHS JUCI{HIUTHHEI
O6opyaoBaHHE H MaTEPHAIIE]
HamnmeHOBaHHE MTPaKTHYECKHX padoT
CoJiepKaHHe IIPaKTHYeCKHX padoT

IIpakTHyeckas pabora Ne] Opranmsanus IKCILIYATAIMH
3JIEKTPO00OPYA0BAHHA. OpraHuszais BKCIUTYaTal[H CHCTEMEI
3JIEKTPOCHA0KEHHS ITPOMBIIIIIEHHOTO ITPETTPHSTH L

[TpakTHyeckaq padoTa Ne2 CTpYKTYpa 3KCILIYATAIHOHHOI 0 00CIYKHBAHU A
WIEKTPOYCTAHOBOK. [[OpAIOK ITPOBEEHH A OIIEPAaTHBHEIX ITEPEKITHOYEHHI.
[IpakTHueckas padora Ne3 CpeacrBa 3JIeKTPOT EXHHYECKHX H3MepeHHH

T ermmoBH3HOHHOE O0CIeJOBAHHE AEKTPOIHEPIETHUECKOT O O0OPYIOBAHNA.
[TpakTiyeckad padora Ned OOcay:xkuBaHHe pacHpeae/MTedbHbIX YCTPOIICTB
HanpsereHneM 10 1 kB. [IposegeHie paboT IMOBBIIIEHHOH OITACHOCTH.
IOTpedHTENEH METOAOM CTaTHCTHYECKHX HCITHITaHHH

IIpakTHueckas padora Ned IKCIIyATAIIMA YCTPOHCTB CHCT €M YIIPABJICHH 5.
OKCIUTyaTarus reHEPATOPOB H CHHXPOHHEBIX KOMIIEHCATOPOB.

IIpaktiyeckass padora Ne6 HencnpaBHOCTH MAIIHMH IIOCTOSAHHOIO TOKA,
CIoco0bl HX YCTPAHEHHNA. DOKCIUTyaTalHs oO0OpyAOBaHHS pacIIpeJenTelbHbIX
YCTPOHCTB.

[IpakTHueckasa padora Ne7 Ixcmayaranusa Bo3AYIIHLIX JIHHHH
IEKTponepeaaun. DKCIUTyaTalis BO3AYIIHEIX JIHHIH 3IIEKTPOIEPEIAYH.
[IpakTHueckasa padora Ne§ Meroabl onpeaeieHHS MOBPERICHHH B CHJIOBBIX
Ka0efX: a0COIOTHbIE H OTHOCHTeJIbHbIE. OKCIUTyaTal[Hs KaOelIbHBIX JIFHHI
BIIEKTPOIlEpeJayuH.

[IpakTHueckas pabora Ne9 OdcayKHBaHHe JIeKTPHYIeCKHX MammH. [Tonck
KOPOTKO3aMKHYTBIX BUTKOB B 3JIEKTPHYECKHX MaIllHHAaX.

Y4yeOHO-MeTOAHYECKOe H HH( OPMAIHOHHOE 00ecIleYeHHE JTH CIIHIDIHHEI

IlepeyeHr OCHOBHOH M JOIIOJIHHUTEIIBHOH IJIHTEPATYPBI, HEOOXOAHMMOH IS
OCBOEeHHS JHCIHIUIHHEI

IlepeueHpr Yy4ueOHO-METOMHYECKOTO OOECIIEUeHHS CaMOCTOSTEIIBHOH PadoTEI
OOYYAIOIIHXC 10 JHCLIMIIIIHHE

[TlepedyeHs pecypcoB HH(OPMAIHOHHO-TEIeKOMMYHHKAIHOHHON ceTH MHTepHeT,

HeOOXOMHMBIX JUTS OCBOSHHS T CITHITTHHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BrejieHue

[IpakTHUeckne B3aHATHSI CO3JAlOT OIITHMAJIbHBIE JHAAKTHYECKHE YCIOBHS IS
IEeSTEIIbHOCTHOIO OCBOEHH S CTYAEHTAMH COJIeP KaHHSI H METOAOIOTHH H3y4aeMOH JTHCIHILIIHHBI
«OKCIUTyaTalusl  BIEKTPOSHEPreTHYECKHX  CHCTEM»,  HCIIOJIb30BAaHHE  CIIEIHAIIBHOIO
nabopaTopHOro OOOPYIOBAaHHS H TEXHHYECKHX CpeJcTB. lIpakTHueckHe 3aHSATHS 3aHHMAIOT
IIPeHMYIIECTBEHHOE MECTO IIPH H3Y4YeHHH OOIIeNpodeCcCHOHAIBHEIX H IPO()eCCHOHAIBHBIX
THCHHIUIHH. [IpakTHYecKHe 3aHSITHS IIPOBOASTCS C IEIBI0 BRIPAOOTKH IMTPAKTHYECKHX YMEHHI H
IIPHOOPETEHNS HABBIKOB B PEIIEHHH 3aJa4, OTPaOOTKH VIIpaKHEeHHI, BEITIOIHEHHH YepTErKeil,
IIPOM3BOJICTBE PACYETOB H T.II.

[{enpro IpaKTHYECKHX 3aHSATHIL SBIIETCS (DOpPMHpOBaHHE IIPAKTHYECKHX YMEHHH —
NTPo()eCCHOHAIIPHBIX (BBIMIOIMHATL OIpelelIEHHbIe JeHCTBHSA, OIlepallHH, HeOoOXOAHMBIE B
MOCIIEAVIOMIEM B INpPO(ecCHOHAIbHOH JeSTEIbHOCTH) HIIH Y4eOHBIX, HeOOXOJHMBIX B
IocIIeAyIomieH yuyeOHOH IeSTeIbHOCTH IO OOHIENpOo(ecCHOHAIbHEIM H IPO(eCCHOHATILHBIM
I CLIATIIIHAM.
buGmiorpadmyeckiii CITHCOK COEPKUT CBEJEHHS O CIIPABOYHOH IIMTEPATYPE H JOIIOJHHTENIbHBIX

H3JaHIX, HeOOXOMHMBIX I }TJIY@HEHHGI‘G H3VUCHHA OTACIIBHBIX BOITPOCOB.
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1. I[ens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enp DQUCIIMIUIMHEL SBISETCS

- ()OpMHPOBAHHE Y CTYAEHTOB CHCTEMATHUYECKHX 3HAHHH ITO BOITPOCAM ITPOEKTHPOBAHH S H
SKCIUTyaTal[MH KOMIUIEKCHBIX CHCTEM AIEKTPOCHAOKEHHS T'OPOIOB H ITPOMBIIIIIEHHBIX
TTPETIPHSTHH.

3amayaMH JHCIIHIUIHHEL SBIISIETCS

- OIIPEACIATE BEIIHYHHDBI PACHCTHBIX HAI' PY30K,
- IIPOCKTHPOBATE Ha EﬂpHﬂHTHGﬁ OCHOBEC SKCIUIVATAITHIO KOMIUICKCHBIX CHCTCM 3JICK-

TPOCHAOKEHH .
2. Obopyoosarue u mamepuaibl

ATmapaTHble CpeicTBa: IIePeHOCHOH HOYTOYK, IIPOEKTOpP, JOCKAa MarHHTHO-MapKepHasl.
YuyeOHas ayIHTOPHS IS IMPOBEAEHHS YUeOHBIX 3aHSATHI, OCHAIlleHa OOOpYyAOBaHHEM H

TEXHHYCCKIIMIH CPEICTBAMH Dﬁ}”IEHIIH.

3. Haumenosanue npakmuueckux paoom
Il 3aouHOH (pOpMBI OOYYEHHS IIPeAYCMOTPEHEI CHeAVIOINHE ITPaKTHYeCKHe PaOOTHI:

[IpaktHueckas pabdora Ne5. CpeacrBa WIEKTPOTEXHHYECKHMX H3MepeHHH — 1.5 wyaca,
[IpakTtiyeckass padora Ne9. DJKcemjayatamus YCTPONMCTB CHCTEM YHpaBJjeHHs. — 1.5 yaca.

[IpakTHueckas padora Nel5. O0cay:xuBaHHe JIeKTPHUECKHX MAIOMH. — 1.5 Jaca.

3 HHX
No TeMbl HanmeHOBaHIE TEM JHUCIIHIIIMHEL, HX KPaTKOe O0BeM IpaKTHYECKas
IHCITHIUTHHEI CoJlep KaHHe JaCOB TIOJITOTOBKA,
JacOB
7 ceMecTp
[IpaktHueckasgs padora Nel Opranmsanus
IKCILIY AT AIHH WIEKTPOOOOPYJ0BAHMA.
| OprasHusaius SKCILTyaTalH CHCTEMBI 3 —
BIIEKTPOCHA0KEHHS ITPOMBIIIJIEHHOT O

TIPETPH SATHA.
[IpakTHueckasg padora Ne2 CTpyKTYpa

IKCILIYAT AMHOHHOT0 00C Ty KHBAHHA
WIEKTPOYCTAHOBOK. [IopsmoK IIpoBeieHHA
OIl€paTHBHBIX IIePEKITIOYEHHH.
IIpakTiyeckas padora Ne3 Cpeacrsa
WIEKTPOT eXHHIECKHX H3MepeHHH 3
Teru1oBH3HOHHOE 00CIIeJOBaHHE
BIEKTPOSHEPIreTHUYECKOr 0 000PY/IOBAaHHS.

Ao grEmvEeckas pabora Ned OOcayKHBaHHE
ANEKTPOHHOW NOANMCHIO

CepTlld}HHaT: 2QPO00043ES PRAEHPEACINTGABHBIX YCTPOHCTB 3
new:  lWeBsyxosa TarcHAAPsKeneM 10 1 xkB. IlposeaeHne pador

TTIOBBIINIEHHOH OIMACHOCTIH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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]’[GTPEﬁHTEJIEﬁ METOJOM CTATHCTHYCCEILX

HCIThITaH I
[IpakTHyeckas padora NeS IKcmryaranus

5 YCTPOHCTB CHCTEM YIPABJICHHS. 3
DKCIUTyaTallis FreHepaTOpOB H CHHXPOHHBIX
KOMIIEHCATOPOB.
IIpakriyeckasgs padora Ne6 HeHCIIpaBHOCTH

6 MAIIHH IOCTOAHHOIO0 TOKA, CIOCO0ObI HX 3
YCTPAHEHHS. OKCIUTyaTalusd  OOOpPYIOBAHHS
pacIpeeiTebHbIX YCTPOHCTB.
[ IpakTHyeckas pabora N7 JKcCILIyaTranus

: BO 30y HIHBLIX JIMHHHA IeKTponepeaatn. 3
DKCITTyaTalHs BO3AVIIIHBIX JIMHII
BIEKTPOIEPETaYIL.
[Ipaktnueckass  pabGora  Ne8 MeToabI
ompeae/iecHHSI MNMOBPERICHHH B CHJIOBBIX

8 Kal0eAx: adCOIIOTHbIE H OTHOCHTe/IbHBIE. 3
DKCITTyaTals KaOeJIbHBIX JOMHHI
HIEKTPOIEPETAYH.
[TpakTHueckas paGora Ne9 OdcayKnBaHHe

9 WIEKTPHYEeCKHNX ManimH. [louck 3
KOPOTKO3aMKHYTEIX BUTKOB B 3IIEKTPHYECKIX
MaIllHHAaX.

HToro 27
AOKYMEHT MOANUCAH

ANEKTPOHHOW NOAMUCHIO
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ITPAKTHYECKOE 3AHATHE Nel
BBeaenne. O prasnmszanus SKCILIYaTANNH JI€KT Po000pPYA0BaAHHA.
Opraauzanus SKCILIYaTAl[HH CHCTeMbI WIEKTPOCHADKeHHN NPOMbIILIEHHOTO
IpeanpHaT Hs

TEOPETHUYECKAX HACTD

1. Opranmsanys cJIy7R0bI SKCILIYATAIHH CHCTEMbI 3JIEKT POCHAD ReHH A

[log TepMHMHOM  «3KCIUIyaTal[MsS»  IIOHHMAeTCS  CTaAHsd  KH3HEHHOIO  I[HKIIA
3JIEKTPOOOOPYAOBAHHS, Ha KOTOPOH PEATH3YIOTCS, MOQAePKHBAIOTCSA H BOCCTAaHABRIIMBAIOTCS €TI0
TEXHHYECKHE XapaKTEePHCTHKH.

g obecrieueHH TpeOyeMBIX TeXHHUYECKHX XapaKTepPHCTHK 3IIEKTPooOOpYyIOBaHHS,
ITPOBOAMUTCS €r0 TEXHHYECKOE OOCIYKHBAHHE — KOMILJIEKC MEPOITPHSTHI, BKIIFOYAIOIIHH B ce04
OCMOTPBI, MEKPEMOHTHOe OOCIYKHBaHHE, IPO(IIIaKTHYECKHE HCIIBITAHHSI H JHAarHOCTHKY
000pPYIOBAHN S H COOPYKEHHIL.

Ocmompst 0O0OPYAOBAHHS BBIIIOIMHSIOTCSA C IIEJIbI0 BH3YAIBHOIO KOHTPOIIS COCTOSHHSI
3TOro oO0OopyHoBaHHS. PasnHyaroT IUIAaHOBBIE M BHeOuepeAHBIE OCMOTPBL. [lepHOZHYHOCTH
INIAaHOBBIX OCMOTPOB  permaMeHTHpyerca IIT3, M HHCTPYKIMSAMH  SKCIUIYaTHPVIOIIEH
OpraHHM3allHH, YYHTBHIBAIOINEH CIIeIH(HKY KOHKPETHBIX VYCIIOBHH pPaboThl. BHeouepemHble
OCMOTPBI IIPOBOASATICS TIPH PE3KOM H3MEHEHHH VCIOBHII PpadOoTHl 3IIEKTPOOOOPYAOBAHHS,
OTKJIFOUEHH S IO cpecTBaMH P3HA U T.1I.

[Ipu mesxncpemormmom 0dciysncué AL IIpON3BOISATCSI MEPOIIPHSATHS, PEKOMEH TOBAHHEIE
3aBOJIOM-H3TOTOBHTEIEM, B TOM YHCJIE: YHCTKA H3OIISIHH, CMa3Ka, YCTpaHeHHe MeJIKHX J1e(DeKTOB
H HEHCITPABHOCTEMH.

B  rmporecce  SKCIUIyaTal[HH  OCHOBHBIE  XapaKTepHCTHKH  OONIBINEHl  YacTH
3JIEKTPOOOOPYAOBAHHS MEHSIOTCS B CTOPOHY HX VYXVALIEHHS. JM3MeHeHHsS Takoro poja
HEBO3MOJKHO OIIEHHTh IIPH OCMOTpax OOOpPYIOBAHHS, ITOATOMY IEPHOAHYECKH HeOoOXOAHMO
IIPOBOJINTE €TI0 NPOPUIAAKMUYECKUE UCNbIMAHUA.

[Io pesympraraM OCMOTPOB, ITPO(PHIIAKTHYECKHX HCIIBITAHHI HIH JHAIHOCTHKH
3IIEKTPOOOOPYAOBAHHS JIENIAIOT BBIBOJA O €ro JalbHeHIneH paldoTOCIIOCOOHOCTH — HIIH
HeOOXOIHNMOCTH ITPOBEACHIS pemM OHm .

B cBOIO 0ouepeib 110 Ha3HAYEHHIO BBIAEIISIOT CIIEAYIOIIE BHABI PEMOHTOB:

- BOCCTAHOBHTEILHBIH PEMOHT (0e3 H3MeHEeHHS KOHCTPYKIIHH OTJEJIbHBIX Y3JIOB, TeX.
XapaKTEPHCTHKH 000PYIOBaHHS HE MEeHSIOTCS),

- PEKOHCTPYKIHA (H3MeHEeHHEe KOHCTPYKTHBHOI'O HCITOITHEHHS OTJIETIbHBIX Y3JIOB, 3aMeHa
OTJeJIbHBIX MaTePHAJIOB ITPH ITPaKTHYEeCKH HEH3MEHHBIX TEXHHYECKHX XapaKTepHCTHKAX ),

- TeXHHYecKOe IIepeBOOpPYKEHHEe (HEeKOTOphble VY37l H JeTallH 3aMeHsIoTcs Oojlee
COBEPIIEHHBIMH, TeX. XapaKTEPHCTHKH 311. 000PYAOBaHHS YIYUIIAFOTC).

[Io oObeMy padoT, PEMOHTHI AEATCSA Ha TEKYIIHE H KallHTallbHEIE.

Texkyuquit pemorm ITIPOBOIHTCS IS ITOAAePKaHH PadOTOCIIOCOOHOCTH H 3aKIFOYAeTCI B
3aMeHe HIH BOCCTAHOBIIEHHH OTJEeIbHBIX 4yacTel oObeKTa (Hamp. OBICTPO H3HAIHBAIOIIHXCS
JeTanen).

[Ipn kanumansHom pemorme IIPOBOJHUTCH ITOIMHAS pa3z0opkKa 000OpyAOBaHHSA C 3aMEHOH
HIIH BOCCTAHOBJIEHHEM JIFOOBIX €r0 YaCTEH, B Pe3VyIIbTaTe YEro JOCTHIAETCS ITPAaKTHUYECKH TTOJIHOE
BOCCTAHORJIEHHE €TI0 pecypca padoTHI.

[IepcoHal, OCyIIeCTBISIOIIHIT TEXHIYECKYIO SKCIUIYaTal[HIO CHCTEMEI AIIeKTPOCHAOKEHH I
ITPOMBIIIIIEHHOI O ITPEATIPHSTHS, JeIIMTCS, II0 CBOEMY Ha3HAUYEHHIO, Ha CIIEIVIOIIHE I'PVYIIIIE:

a) aIMHHHCTPaTHBHO-TEXHHYECKHH  (OpraHH3yeT TexXHHYeckoe  OOCIyKHBaHHE
Gﬁﬂp}fﬂ@%ﬂﬁ%%ﬁﬁ@e yIIpaBIEHHE AIIeKTPOo00OPYAOBaHHEM H PEMOHTHBIE PaOOTHI,

Cepruchukar:  2CODY043 DTS PATHBHBEIS00(OCYIHECTBIIET TeXHHYeCKOoe OOCIYKHBAaHHE H  OIlepaTHBHOE
e paBTEHtTe, P OB ERIHE 8EMOTPOB, OIepaTHBHEBIX ITePEKITFOYEHHIT, ITOATOTOBKY pado4ero Mecra,

JIOITYCK K paboTe U T. 1.
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B) PEMOHTHEHII (BBITONMHSET BCe BHABI PabOT II0 PEMOHTY 3IeKTPOOOOPYAOBAHHS
YCTAaHOBOK,

OKCIUTYaTallHOHHBIH IIEPCOHAI JOJKEH HMETh COOTBETCTBYIOIIVIO BBIIOTHSIEMBIM
paboraM IMOATOTOBKY H I'PYIIILY JOITYCKA.

OOCIIyXHBaHHE  CIIOKHOIO  3JIEKTPOTEXHOJIOTHYECKOrO  OOOpYIOBaHHS KakK TO:
3JIEKTPOCBAPKA, 3JIEKTPOJIM3, NEKTPOTEPMHSI H T.A., a TAK K€ CIOXKHOIO SHEPrOHACHIIIIEHHOT O
ITPOH3BOJICTBEHHO-TEXHOIOTHYECKOrO O0OpYAOBaHHS, IIpH padoTe KOTOpPOro HeoOXOAHMO
IIOCTOSIHHOE ~ TEXHHYeCKOe  OOCIy)KHBaHHE M PErVIIMPOBKA  3JIeKTpoalmiaparypsl,
3JIEKTPOIIPHBOJIOB, 3J1. MAIIIHH, JOJIKEH OCYIIECTBIISITEH IEKTPOTEXHOIOTHYECKHH IIEPCOHA.

I TIpOBEpPKH 3HAHHH  3JIEKTPOTEXHOJIOTHYECKOrO IIEPCOHAla, PYKOBOJIHTETIH
IIPEAIIPHUATHS OOIIKEH Ha3sHAYUHTh KOMHCCHIO B COCTAaBE HEe MeHee S uenoBeK. I[Ipeacemarens
KOMHCCHH JOIKEH HMMETh TPYIOIY II0 3JIeKTpode3omacHOCTH V Yy IIOTpeOHTENneH C
3JIEKTPOYCTAaHOBKAMH HaIlpsyKeHHeM 10 H BeIle 1000 B u rpyrmy IV — ¢ 31eKTpoycTaHOBKaMH
HaIpsoKeHHeM TObKo 10 1000 B.

CHCTEMA VIIPABIEHHS HSIEKTPOXO3SHCTBOM SBISIETCS COCTAaBHOH YacThIO CHCTEMEI
VIIPABIIEHHS SHEPrOXO3SHCTBOM, HHTEIPHPOBAHHOH B CHCTEMY VIIPaBJIEHHS IIOTPeOHTENS B
I[EJIOM, H JOJIKHA 00eCIIeYnBaTh:

- OIIEPATHBHOE Pa3BHTHE CXEMBI NIEKTPOCHAOKEHHS ITI YVIOBIETBOPEHHH BO3PACTAOIIIX
ITOTPeOHOCTEN B 3JIEKTPOIHEPTHH

- 3(p(PeKTHBHYIO pabOTy 3IIEKTPOXO03SFICTBA ITYTEM COBEPIIEHCTBOBAHHS SHEPr eTHUECKOrO
ITPOH3BOJICTBA H OCVIIECTBIIEHHS MEPOIIPHATHH I10 3HEProcOepeKeHHIO

- TIOBBIIIEHHE HAJIEKHOCTH H Oe30ITaCHOCTH

- KOHTPOJIb 34 COCTOSHHEM 3JIEKTPOYCTAHOBOK M T.JI.

Y norpeOHUTENI OOIKEH OBITh HajlaKeH aHaIN3 TEeXHHKO-3KOHOMHYECKHX ITOKa3zaTelleH
paboTEl  BIEKTpoXo3sricTBa. HeoOxommma  IIOCTOSHHASA  OLEHKAa  PeXHMOB  padoTH
3IIEKTPOOOOPYAOBAHHS, COOTBETCTBHE HX OCHOBHBIX ITOKa3aTelleH ero padoTsl HOPMHPOBAHHEIM
H PaCUETHBIM 3HAUYSHHSIM.

Tak e HeoOXOAMM HaJlaKEHHBIH VUYET OCHOBHBIX ITOKa3aTeJIeH 3JIEKTPOOOOPYIOBAHHI
(CMEHHBIH, CYTOYHBIH, MeCSYHBIH, KBapTallbHBIH, TOJOBOH ) IT0 YCTaHOBIEHHBIM (DOPMaM.

HeoOxomuMeiii 0o0beM HOPMATHBHOH H TEXHHYECKOH MOKYMEHTAIHMH Ha ITPEAIIPHSATHH
ycTtaHaBMBaeTcs [T D u gemurcsa Ha TpH THIIA:

- TeX. JOKYMEHTAIHI 110 OOBEKTY,

- CTPYKTYPHOMY IIOApPa3AeleHHIO,

- paboyeMy MECTY.

B 1nepByIo rpyIiny BXOIHT:

- TeH. TUIAH IIPeJIPHATHS ¢ HAaHECEHHBIMH 3IaHHSMH, COOPYKEHHSIMH, ITOH3€MHBIMI
KOMMYHHKAITH SIMH |

- AKThl HaTaJKH, HCIBITAHHWH W TIIPHEMKH OCHOBHOI'O 3IIEKTPOOOOPYIOBAHUSI B
3KCILTyaTal[HIO

- TeX. I1acTIOpTa 3TOro 06OPYJOBAHIA
- IIPOM3BOLCTBEHHBIE HHCTPYKLIMH I10 SKCILTYaT aLH 3IEKTPOYCTaHOBOK
- JIOIDKHOCTHBIE HMHCTPYKIIHH IO paGOYHMM MecTaM, BKIIFOYAas HHCTPYKI[HH II0 OXPaHe
TpyZa.
OCHOBHAI TEXHIUeCKas JOKYMEHTAI[I B CTPYKTYPHOM ITOApa3AeIeHIH:
- JKypHaIbl y4eTa 3IeKTPOOOOPYLOBAHMA C YKa3aHHEM TeX. JAHHBIX M HHBEHTaPHBIX
HOMEPOB;
- HCIIOJHHTENBHBIE YepTeKH BO3AYIIHBIX H KaOESIIbHBIX JHHHH H 3a3eMISIOIINX
YCTPOHCTE;,
- oEREMBl N PBARINQSHAOKEHHS 10 OOBEKTY B 1I[EIOM H II0 €ro CTPYKTYPHBIM
CEETHd}ﬂﬂl[IEIBH:@HﬂHEiHEEEEEEDﬁETB#EDDDEDDDDDdEE
Srnanened: e O AR PACGTHIKOB, HMEeIOIIIX IIpaBO OTAaBaTh PACIOPSKEHMS, BBIJABAaTh HapsIbl-

HJOITYCKH, JOITYCKATh K pﬂﬁGTE:. BBIIIOJIHATE OIICEPATHBHBIC IIEPCK/IFOYCHH A.
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Ha patounx Mectax HeooxomuMel (TII, PIT):

- OllepaTHBHAs OJHONIMHENHAS CXeMa ASIEKTPHYECKHX COSIHHEHHH, Ha KOTOPOH
oTMedaeTcs (paKTHUYECKOe ITOIOKeHHe KOMMYTaI[HOHHOH arapaTyphl

- JKYPpHaJI y4eTa 3IeKTpoodopy10BaHH,

- KaOeILHEIN XKYPHAI,

- OINEPATHBHEIH KYPHAI,

- J)KypHaJl yueTa paboT I10 HapsgaM H PacIIOPSDKEHISIM,

- IMCTKH OCMOTpa 3J1. 000pYJ0BaHH

- BeOMOCTH ItokazaHuu KHMII u 1.1.

2 OneparuBHOE YIIPABJICHHE JIEKT POXO03HICT BOM

Y IIpoM. MPeAIPHATHH, HMEIOIHX COOCTBEHHBIE HCTOYHHKH 3SIEKTPO3HEPIHH HIIH
HMEIOIIHX B CBOEH CHCTEME AEKTPOCHAOKEHHS CaMOCTOSTEIILHEIE TIPEAIIPHATHS IIEKTPHYECKHUX
CETEN, HEOOXOMHMMA OPraHH3aI[MsS CHCTEMBI OIEPATHBHOIO JIHCIIETUEPCKOIO YIIPABIIEHUS IS
oOecIeueHN:

- pa3paboTKH H BeJIecHHUS TPpeOyeMBIX PeKHMOB PadOTHI,

- OpTraHM3aIM ITYCKOB H OTKIFOYEHHIT,

- JIOKAJIM3allMs aBAPHH H BOCCTAHOBIEHHE TPeOYEMBIX PEKHMOB PaOOTHI,

- BRIIOITHEHHE TPEOOBAHNH KaueCTBA 3JIEKTPHYECKOH SHEPTHN U T. .

CHCTeMa OIepaTHBHOIO YIIPaBIIeHHS, OpraHH3aI[HOHHAS CTPYKTYpa H (popMa yIIpaBIIeHHS,
YHCIIO paOOTHHKOB B CMEHE OIPEHeNIIOTCS PYKOBOAUTEIEM H HYKIAIOTCS B JOKYMEHTATIEHOM
0(hOpPMIIEHHH.

CHcTema ONepaTHBHOI'O VIIPABIEHHS JOJKHA HMETh UETKYIO HEPAPXHUECKYIO CTPYKTYPY,
IPUYEM IS KaKJIOI'O0 VPOBHS JOIDKHBEI ORITE YCTAHOBJIEHBI JBE KaTETOPHH VIIPaBIEHUA
3JIEKTPOOOOPYAOBAHHEM H COOPYKEHHSIMI — OIIEPAaTHBHOE YIIPABIIEHHE M OTIEPAaTHBHOE BEJICHHE.

B ornepaTHBHOM yrmpagneruit CTapUIero paOOTHHKA, M3 YICIIa OIEPATHBHOIO IIEPCOHANa
HaxXo[ITcs 0ObeKThl (HaIlp. JTHHHH, TOKOIIPOBOIBI, YCTpolcTBa P3HA), omnepallHH ¢ KOTOPBIMH
TpeOVYIOT KOOPJHMHAIIMHM JIEHCTBHH ITOJUHHEHHOI'O IIEPCOHAIa M COITIACOBAHHBIX H3MEHEHUH
PEXIMOB Ha HECKOJIBKMX OO0BEKTaxX. Takoro poga oreparii HeOOXOAHMO ITPOM3BOJHTE IIOJ
PYKOBOJACTBOM CTapIIero paboTHHKA.

B ornepatHBHOM gedenuiu cTapInero paboOTHHKA JOIDKHO HAXOIUTHCS OOOpVYIOBAHHE H
COOPVKEHHS, OIEpalMi ¢ KOTOPEIMH He TPeOYIOT KOOPAHHAIIMH JEHCTBHIL ITEPCOHANIA PasHBIX
SHEPreTHYECKHX OOBEKTOB. OIepaliMi JOMKHEI OCVINECTBIIITHCS C PaspelleHHs CTapIIero
pabOTHHKA.

Bce IMHHNH, TOKOIIPOBOIBI, OOOPYIOBAaHHE H YCTPOHCTBA CHCTEM 3JIEKTPOCHAOKEHUA,
JOTKHEL OBITH PACITPEIETIEHEI IT0 HEPAPXHYECKHM YPOBHSIM OIEPATHBHOIO VITIPABIEHHS.

OrnepaTHBHOE VIIPaBIeHHE JOKHO OCVINECTBIIATHCS CO IIHTA VIIPAaBIEHHS WIH
OHUCIIETUYEPCKOTO ITYHKTa, OOOPYIAOBAaHHOIO CPEACTBAMH CBS3H, IIPHYEM BCE IIEPETOBOPEI
PEKOMEHYETCS 3aIIHChIBATE HA MAarHUTHYIO JIIEHTY. Ha Iurax yrpasieHns JOMKHBI HAXOAHTHCA
OIlepaTHBHBIE CXEMBI  SIEKTPHYECKHX COSJIHHEHHH VIIPABIIEMBIX 3IIEKTPOYCTAaHOBOK. Bce
H3MEHEHHS PEXNMOB PaldOTHI 3JIeKTPOOOOPYAOBAHHS, a TaK K& MeCTa HaJIOXKEHHS H CHITHSA
3a3eMIIEHHH TaK K& HEOOXOAHUMO OTOOpakaTh B CXEME.

Bce mnepekmroueHHsT HEOOXOAMMO IIPOM3BOAMTE, IPEABAPHUTEIIBHO COITIACOBAB HX C
BBIIIIECTOSIIMM OIEPaTHBHBIM IIEPCOHAIIOM B VIIPaBIeHHH IIH BeJcHHH KOTOPOrO HaXOIHUTCH
IaHHOe OOOpYIOBAaHHE I10 YCTAHOBIIEHHOMY Ha MPEIIIPHATHH IOPSAKY: IO YCTHOMY HIH
Telle(pOHHOMY PaclOpsKeHHIO C 3aIllHCHI0 B OIlepaTHBHOM JKypHalle. [lepekimroueHHs JOIDKEeH
ITPOU3BOINUTEH PaOOTHHK M3 YK CIIa OIIEPATHBHOIO IIEPCOHAIIA, HEITOCPEACTBEHHO OOCTYKHBAFOLIHI
3JIEKTPOYCTAHOBKI.

@ﬁﬁﬁﬁﬁgg%ﬁ%ﬁ@qemm (TpeOyeTcsa cTporoe COOMOAEHHS TOCIeAOBATEIbHOCTH

Cepruh OFIC PATIID4CE KOMMYTAHOHHBIMID/AHIIapaTaMH H 3a3eMJITFOIIHMH HO’KaMH) IIPOH3BOISTCS, KaK
Y haBHITS ARV PAOGIHIIAMI 1T0 crenManbHEIM OlTaHKaM M IIpOrpaMMaM IIepeKIFOYeHHIl,

KOTOPBIC JOJIZKHDBI pﬂBpﬂﬁﬂTHEﬂTLGH Ha ITPpEAITPHATHH.
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[IpH repekmroueHH IX T0JIKHA COOMIONAaThCS CIEAYIOMAS IIOCIeJ0BAaTEIIbHOCTD e HCTBHI:

- pal0OTHHK, TOJYUMBINHI 3aJaHHe Ha IEPEeKMmOYeHHe, 00g3aH ero YeTKO ITOBTOPHTH,
3aIHCaTh B OIIEPATHBHEIN KYPHAII H CAelIaTh HeOOXOMMMbIE H3MEHEHHS Ha OIEPAaTHBHOH CXEME,
COCTAaBHTB, eCIH TpedyeTcs, OIaHK IEPEKITIOUYEHHH.

- €CIIN IIEPEKIFOUEHHE BBIIIOIHSIOT JIBa PaOOTHIKA, IIOTYUHBIIHIT PACIIOPsDKEHIE TOIKEH
ITOSICHHUTE ITOPSIOK IEPEKIFOUEHII BTOPOMY Pa0OTHHKY, YIACTBYIOIIEMY B OIIEpaIHH

- IIPH BO3HHKHOBEHHH COMHEHMII B IIPABIUIBHOCTH BBIIMOIHEHHH TIEPEKITIOUYEHHH HX
HEOOXOIMMO IIPEKPATUTE H IIPOBEPHUTH TPEOYEMYIO ITOCIIEAOBATEILHOCTE IT0 OIEPATHBHON CXEME

- TIOCIIE BBIMMOIMHEHHS 3aJaHHSI HeOOXOAUMO CHENaTh COOTBETCTBVIOIIYIO 3allliCh B
OIepaTHBHOM KYpHalle

3. OnepaTuBHO-THCIIETYEPCKOE YIIPABJAeHHE NMPH JHKBHAAIIMA aBapHil B CHCTeMAaX
JIEKTPOCHADKeHH A

[Ipu MTHKBHAAIINH aBapHil H B IIPOYHX CIIYYasX He TEPIIINX IIPOMEIEHH S TOITYCKAETCS
B COOTBETCTBHH C HMHCTPYKIISIMH IIPEANIPHATHS IIPOBEACHHE IEPEKIIOUEHHH 0e3 Bejgoma
BBIIIIECTOSIIETO OIIEPAaTHBHOIO IIePCOHAlIa, B VIIPABIEHHH HIIM BeJeHHH KOTOPOro HaXOJHTCHI
JTaHHBIH OOBEKT.

B ciy4yae CIOXKHBIX IEPEKIIOYEHHI IIH IIPH IEPEKIFOYEHHSIX Ha OOOpPYIOBaHHH HE
HMEIOIIEM 3all[MTHBRIX OIIOKHPOBOK, B VCIOBHSAX aBaPHITHOIO IIOMOXKEHHS JOITYCKAeTCs
ITPON3BOJUTE TIEPEKIIFOUYEHHS O3 COOTBETCTBVIOIIMMX OJAaHKOB, C IIOCIEAVIOIIEH 3aIliChI0 B
OTlepaTHBHEIH KYpPHa.

4. ABTOMATH3HPOBAaHHbIE CHCTEMbl YIPaBJIeHHS JIEKTPOCHAOKeHHEeM NpeANpHATHA, HX
HA3HAYEHHE H NPABAJIA HX SKCILIYAT AIIHA

B Hacrosiee BpeMs B CHCTEMaX 3IEKTPOCHAOKEHMS ITPOMEBIIIUIEHHBIX ITPEAITPHSTHIL
TIPHMEHSIFOT CIEAYIOIHe BHABI aBTOMATHKH: aBTOMaTHYeCKoe ITOBTOpHOe BKmIroueHHe (AIIB);
aBTOMAaTHYECKOe BKIFOYeHHe pesepBHOro muraHHsI (ABP), aBToMaTHYecKOoe perylIHpOBaHHE
MOII[HOCTH KOMITEHCHPVIOIIHMX YCTPOHCTB, aBTOMaTHYECKasl aBapHIHaAs pasrpysKa II0 YacTOTE
(AYP). YcrpoiicTBa aBTOMAaTHKH BEIIOIHSIOTCS Ha ITOCTOSHHOM HIIH IIEPEMEHHOM OIEPAaTHBHOM
TOKe. Ha omnepaTHBHOM ITOCTOSHHOM TOKE YCTPOHCTBA aBTOMATHKH B COC 11 mpruMeHsIOT IIpH
HaJIMYHH JIEKTPOMAarHHTHBIX HIIH ITHEBMATHUYECKHX ITPHBOJIOB, Ha IMEPEMEHHOM — ITPH HAJIMYHH
NPYAKUHHBIX IPpHBOAOB. CymHocth AlIB cocToMT B TOM, 4YTO SIEMEHT CHCTEMEL
3JIEKTPOCHAOXKEHHS ITPOMBIIIUIEHHOTO IIPEAIIPHSTHS, OTKIIOUEHHBII B pe3yibTare padoThH
CPEACTB PEIEHHOHN 3allUThl BKIIFOUYAECTCS ITOBTOPHO. OIBIT S3KCIUIYaTallHH ITOKA3BIBAET, UTO
JOCTAaTOYHO OOINIBIINON ITPOLIEHT IIOBPEKICHMI HMeeT HEYCTOHMYHBEIH XapakTep H IIOCHe
OTKIIIOUEHHS HAIPSDKEHHS CaMOYCTIpaHsSeTcs. B umcele Takux ITOBPeXIEHHH IIEPEKPBITHS
m3omsumu BJIDII B pesyiibTraTe arMocepHBIX IepeHallpsOKEHHI, CXJIeCThIBAaHHE ITPOBOJIOB,
HEYCTOHYHBRIE IIEPEKPHITHS H3OISIHH _BO BTOPHYHBLIX IIEISIX,  HEIPABIIBLHBIE JIEHCTBUSA
OIEPAaTHBHOIO IIepCOHala M T. 1. ClIeayeT YIUTEIBATh H TOT (paKT, YTO CTOMMOCTE YCTPOHCTB AIIB
HHUYTOKHO Mala IT0 CPaBHEHHIO ¢ YOBRITKAMH, TIPHHOCHMBIMH HEIOOTITYCKOM 3JIEKTPOSHEPTHH H
IIPOCTOEM TEXHOJIOTHYECKOrO 000pyaoBaHHS. Y cTporcTBaMi AlIB, Kak IIpaBHiIo, OCHAIIAIOTCA
BO3AYIIHBIE (peke KaOelbHblE) ITHHHH, CEKI[HH H CHCTEeMBl INHH, JABHTAaTelIH H OJHHOYHEIE
TpaHC(OPMaTOPEI, IIPH 3TOM B JIOTHKE 3allfUTHI CTOHMT 3arpeT Ha AIIB mpn paGore ra3oBoi H
T} depeHIIaTbHOM 3aIHThI. Pa3nH4aroT oJHO- H MHOTroKpaTHBIE AIIB, ImpHYeM ¢ yBeITHUEHHEM
KPaTHOCTH, 3(PPeKTHBHOCTh HX paboThl yMeHbINaeTcd (Tak ma1sa BJI 1 — 60-75%, a gg 2 — 30-
35%). YacTo nmpuMeHsIeTcs YCKOPeHHe JielcTBHS 3alHThI 1mocine AIIB.

ABTOMAarTHYeCKOE BKIIOUEHHE PE3EPBHOIO ITHTAHUSA TIPHMEHSIOT, KOrJa IIEPEPHIB B
3JIEKTPOCHAOXKEHHH BBI3BEIBAET YOBITKH ITO BEIMYHHE 3HAYHTEIIFHO IIPEBOCXOMSINHE CTOHNMOCTE
caMoro ycrporictea ABP. X IpHMeHSIIOT, KOTAa IMEETCS B HalIMYH e HIIH ITPOSKTHPYETCS BTOPOH
HCTOUHME l;ﬁ%ﬁ%%%&%ﬂ[}{ CIIyYasX IIPH IIOBPEKIASHHH BKIIOYAETCS JOITOIHHTEIDHBIN

CeprubHEET OM MR FFHPAHIPL “HOPMATIBHO HAaXO I AIIHICSI B pe3epie. Hallle IIPHUMEHSIIOT CXEMEBI C PE3EPBOM,
Pranea 5 oT ATV B HOPMATTEHE™ pesxrnve. [IpH BemTomHeHNH yeTpoiictBa ABP OIDKHEL cOOIIORaThCS

CIICAYIOIIHE YCIIOBHA.
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- I TIPEJOTBPAIllEHH BKIIOUYEHHS Pe3ePBHOI0 HCTOUYHHKA Ha K3 B HEOTKIIIOUHBIIIEMCS
paboueM HcTOUHHKe, cxema ABP He goimkHa paboTraTh 0 OTKIIFOYEHHS BBIKIIOYATEIIS BTOrO
HCTOYHHKA.

- nerctBHe ABP moimkHO OBITHE OJHOKPATHBIM, IIPHMeEHSETCA Y /13 1mocie cpadaThbIBaHH g
ABP u mp.

ABTOMAaTHUYECKOE PETYIIHPOBAaHHE MOIIHOCTH K.

AUP orkmo4aeT 4acTh NMOTPeOHTENIEH, KaK ITPAaBHIIO IHHUH OTXoApx oT I'TIIT v I'PIL,
YCTAHABIIMBAETCS 110 TPeOOBAHHIO SHEPIOCHCTEMBEL.

YcrponcTtea P3HA, HaXOmsImHecs B OKCIUTyaTal[HH JOKHEI OBITH ITIOCTOSHHO BKITFOUYEHEI
B padoTy, KPOME TE€X YCTPOHCTB, KOTOPHIE AOMKHBEI BEIBOJHTLCS H3 PadOTHl B COOTBETCTBHH C
HazHAYEHHEM M IIPHHIMIIOM JeHCTBHS, PEXHMOM PadOTHl 3IEKTPHYECKOH CETH H VCIIOBHSMI
celleKTHBHOCTH. [[1MaHOBEIH BBIBOJ, O(POPMIIIETCS COOTBETCTBYIOIIEH 3asBKOH H ITPOH3BEJEH C
paspelleHHs BBIIIECTOMIIErO IIEPCOHANIA B OIIEPATHBHOM VIIPABIIEHHH HIIM BEIEHHH HAXOIUTCH
IIAaHHBIH O0BEKT.

B cnydae yrpossl HEIMPaBHIILHOH padOThI, VCTPOHCTBO JOJIKHO BEIBOAUTHCS H3 PadOTHI
HEMEUIEHHO, 0e3 paspellleHHS BBRIOIECTOSIIETO OIl. IIEPCOHANIa, HO C JAJbHEHIIHM €ro
yBeJOMIIEHHEM H opopMIIeHHeM 3asBKH. IIpH 3TOM ocTaBIHecsS B paboTe YCTPOHCTBA JJOIKHBI
oOecIieunBaTh ITOIMHOIIEHHYIO 3aIl[HTy OOOPYAOBAaHHS OT BCEX BHIOB IIOBPeXJIeHUH. Ecim
YCJIIOBHE HE COONIOAAETCS, HEOOXOMNMO OTKIIFOYATh BCE IIPHCOSIHHEHIE.

Ha xaxgoe yCcTpoHCcTBO P3HA Yy ITOTpeOHTENS JONKHO XPaHHThCS:

- TIACTIOPT -IIPOTOKOII,

- METOAHYECKHE YKAa3aHHS WIH HHCTPYKIIH S II0 TEXHHYECKOMY OOCIYKHBAHHIO,

- TEXHHYECKHE JaHHBIE H ITapaMeTPHI B BHJIE KapT HIIH TaOJIHI[ YCTABOK,

- TIPHHL{MITHAIbHBIE H MOHTAKHBIE CXEMEI,

Bce cinydyanm HenmpaBHIBHOH padOTHl YCTPOHCTB JOIDKHEI TINATEIBHO aHAM3HPOBATHCS
SKCILTYaTHPYIOIIHM IIEPCOHAIOM.

S.OCHOBHBIE IYTH CHHZKEHH A IOTepb WiekTpos3Heprun. ACKY3

Bce MepoIpHsITHA 110 CHHKEHHIO ITOTEPh MOKHO Pa3AeiNTh Ha ABe OONBIIIE IPYIMIL:

- OpraHM3alOHHEIE

- TEXHHYECKHE

OCHOBBI OPraHH3aAIHOHHBIX MEPOIIPHSTHI COCTABRIISIOT CIIEAYIOIIE:

- BHEJIPEHHE MIPOrPAMMHOI0 O0eCIIeYEHH, ITPOBEAEHIIE PACUETOB IO BRISBIIEHHIO TOYEK C
HAHOONIBIIINMH ITOTEPSMH, PacueT BEIMYHHEI IIOTEPh B IIEJIOM,

- BBEJICHHE Pa3IIMYHBIX CHCTEM KOHTPOIIS H CTHMYIIHPOBAHHS IIEPCOHANIA,

- YCTAHOBJIEHHE B JOTOBOpPax SIEKTPOCHAOKEHHS YCIIOBHIH ITOTPeOIIeHHS PeaKTHBHOIMN
SHEPTrHH MOTPeOUTENSIMH H T 1.

OCHOBY TEXHHYECKHX MEPOITPHSITHII COCTABRILSIET:

- peanH3aIisa ONTHMAIbBHEIX PeKHMOB paboTHl ceTell (ompeieleHHe TOYeK HOPMalIbHOTO
pa3phIBa, PeryIIHpoBaHHS HanpsokeHHS Ha 1[I1, BelpaBHHBaHHe Harpy3ok (a3 B ceTH 0,38kB,
ONTHMH3AIMA PaldOThl JABYXTPAaHC(OPMATOPHBIX ITOACTAHIMMI, IIepeBOJI HepaOOoTarOIHX
reHepaTopoB B pexuM CK H T.1.)

- PEKOHCTPYKIHS 3IEKTPHYECKHX ceTeH (pa3yKpyIlHEHHE ITOACTaHIMH, BBOA KV, BBOZ
PITH, coopykeHIe HOBBI IIMHHIL, YBeIIMUEHHE CEYEHHS H MOIIHOCTH TpaHC(hOpMaTOPOB H T.1.)

- COBePIIEHCTBOBAHHE yyeTa 3lIeKTposHepruH (padora UTT Ges meperpy3ok, ycTaHOBKa
ACKYD, nnepuonmdyecKHe IMPOBEPKH H T.1.)

B ycrnoBmsax pedopMbl BCEH POCCHHCKOH SKOHOMHKH, BOITPOCHI KOHIIEIILIMH Pa3BHTHS
ACKYD3 Bctamm 1ocTaTovyHO OCcTpo. OHa 6e3YCIIOBHO HYKHA KaK I'OPOAY, TAK B CEJILCKIX pallOHax
151 @amg}wﬂlﬁ%m TeXHHYECKOH 0a30H pealH3alliHi JOTOBOPHBIX H (PHHAHCOBBIX

Ceprud BRANMOOTHOIIFCHIE 20 MESKIIVE0MOCTABIIHKAMH M TTOTPeOHTENIS SHEPrOpecypcoB, a TakKkKe
SRS e KTHBHBIN " HHETPYMERTOM IO  peamm3alyl SKOHOMHYECKHX METOHOB  YIIPaBIIEHHS
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ITOTPeOIeHHEM SHEPropecypcoB, TakkKe IO3BOIHT aBTOMATH3HPOBATh (PHHAHCOBO-OaHKOBCKHE
OTepalMH IIPH pacyeTe ¢ IIOTPeOHTETISIMI.

KOoHEeYHO, MOXKHO OCVILECTBIISATh VUET CTAPBIMH «JIETOBCKHMI) METOHAMH, OJHAKO
pasyMHeEE H SKOHOMHYHEE HCIIOJIb30BaTh ACKYD.

B rocrnemHie rogel HaOMIOZAETCS PE3KOE IMOBBIIIEHHE HHTEpPeca K KOMIUIEKCHBIM
CHCTEMAM VYYeTa 5SHEPrOPECYPCOB, CBSI3aHHOE CO CTPYKTYPHOH IIEPECTPOHKOH SKOHOMHKH
cTpanbl. B Hactosaee BpeMa ACKYD craja yCIIelHO IIPHUMEHSTHCS JaKe IIPH CTPOHTENBCTBE
KIWIBIX JIOMOB B KPVIIHBIX POCCHICKHX IOpojax, H BHJHA TEHACHIMH K TOMY, UTO CKOPO
BHeJpeHHe ACKYD B IIPOMBINUIEHHOCT, M JKHIIHMIIHOE CTPOHUTEILCTBO CTAaHET B PoccHu
ITOBCEMECTHBIM.

K HacTosIIeMy MOMEHTY Ha PBIHKE CVYIIECTBYIOT MHOKECTBO PasiIHMYHBIX CHCTEM
ACKYD. B 0OCHOBHOM HX OTIIHYHS APYT OT APYyra 3aKIIOYaroTCsa B CIEAVIOIIEM:

THII BBIXOJHOH TeIeMeTPHYECKOH HH(OPMAIMH HCIIOIb3YEMBIX ITPHOOPOB YydeTa
(aHAJIOrOBAsL, MMITYJIbCHASL, BCTPOEHHBIN HHTEP(EHC ¢ Pa3IIMIHEIM IIPOTOKOIOM 00MEHA),

TIPHHITHII TIepeJavl HaKOTUIeHHOH HH(OpMaIH (BRI eIeHHBIH KaHall, Telle()OHHAS IIMHI S,
cuyIoBast MHHUA, mini GSM HH e IIpsSMOH cheM HH()OPMAIHH Ha caMOM OOBeKTe).

OJIIHAKO OIBIT ITOKa3ajl, YTO Ilepejayvya JaHHBIX TOIBKO IT0 OJHOMY H3 YKa3aHHBIX
BHJIOB CBSI3H HEHAJIEKHA, TAaK KaK KaKIbIH KOHKPETHBIN 00BEKT HMEET CBOH OCOOEHHOCTH.

Kiraccuukalms CHCTeM y4eTa H AIIEKTPOCYETUHKOB

O06001eHHas cTpykTypa ACKY D coepx T TPH YPOBHSL:

HIDKHHH - TIepBHYHBIE H3MepHTeIbHbIe IpeoOpazoBarenu (IIMII) ¢ TeneMeTpHYecKHMH
BBIXOJIaMH, OCVIIECTBJISIOIINE HEMPEPRIBHO IIH ¢ MHHHMAJIBHBIM HHTEPBAJIOM YCPEIHEHHS
H3MEPEHHE IIApaMETPOBR SHEproydera IIOTpeOHTeleH (pacXoj, MOIIMHOCTh, J[JaBJIEHHE,
TeMIlepaTypa, KOIHYEeCTBO SHEPrOHOCHTEISL, KOJHYECTBO TEIUIOTEI C SHEPTOHOCHTEIIEM) IIO
ToukaM yueTa (pumaep, Tpyoda);

cpemHHii - KoHTpoiulepsl (K) - crienmammsHpoBaHHbBIE H3MEPHTEIbHBIE CHCTEMEI, HIIH
MHOI0(pYHKI[HOHAIbHBIE ITPOrpaMMHpPYeMbIe ITpe0o0pa30BaTeI ¢ BCTPOESHHBIM ITPOTPaMMHBIM
o0ecCIleUeHHEM SHEProy4yeTa, OCVYINECTBILIOIME B 3aJaHHOM IHKIE HHTEpBajla YCPEeIHEHHS
KPVYITIOCYTOUHEIH COOp HM3MEPHTIENBHBEIX JAHHBIX C TEPPHTOPHAIBLHO pacipencineHHbIX IIMII,
HaKOITIIEHHEe, 00paboTKY H Iepeady STHX JaHHBIX Ha BEPXHHI VPOBEHE

BepxXHHIl - mnepcoHanbHass OBM (IIDBM) co crenmami3HpOBaHHBEIM ITPOrPaMMHBEIM
obecrieyeHneM ACKVYD3, ocymiecTBIsmomas cOop HH(QOPMAIHH C KOHTpoiulepa (HIIH T'PYIIIBI
KOHTPOJLJIEPOB) CPEAHETO YPOBHS, HTOIOBYEO 00padOoTKY ATOH HH()OPMAI[HH KaK IT0 TOYKaM y4eTa,
TaK H TI0 HX IpyimaMm (II0 IToApa3felleHHsIM H oO0ObeKTaM IIPeIIPHSITHS), OToOpakeHHe H
NOKYMEHTHPOBAHHE JAHHBEIX Y4YeTa B BHJE, VAOOHOM IS aHalM3a M IIPHHSATHS PEIeHHIH
(YyIIpaBIIeHHSI) OIEPAaTHBHBIM IIEPCOHAIOM CIYKOBI ITIaBHOIO 5SHEpPreTHKa H PYKOBOACTBOM
ITPEMIIPHSTHS.

KOHTPOJIBHEBIE BOITPOCHEI:

1. OpraHmzais  SKCIDTyaTaIllHH ~ CHCTEMBI  3IIEKTPOCHAOKeHHS  ITPOMBIILIEHHOTO
IIPeATTPHSTHS

2. Opranmszaims cIyK0bl SKCIUTyaTal[H CHCTEMEBI IIeKTPOCHA0KEHIS ITPeAITPIATH S

OrnepaTHBHOEe  VIIPaBIEHHE  3IeKTPoxXo3siicTBoM.  OlepaTHBHO-IHCIIETYEP-CKOE

yIIpaBJIeHHE IIPH JTHKBHIAIHH aBapHH B CHCTEMaX 3IeKTPOCHA0KEHH S

4. ABTOMAaTH3HPOBAaHHEIE CHCTEMBI YIIPABIECHHS SIIEKTPOCHAOKEeHHEeM ITPeAIIPHATHH, HX
HazHa4YeHHe H IIpaBHJIa HX SKCILTyaTal[HH.

5. OCHOBHBIE TIIYTH CHWJKEHHS IIOTEPh  SIEKTPOSHEPTHH  IIPH  SKCIDTYaTalHH

amﬁmwmmmanpmmmle CHCTEMBI KOMMEPUYECKOTO M TEXHHYECKOTO
Ceprucpukar:  2COYHETaSIBROHPPOTBRAIERTpoaHeprii (ACKYD).

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

e
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IIPAKTHYUYECKOE 3AHATHE No2

Hﬂpﬂ,[[ﬂlﬂ NMPOBEACHHA OLICPAT HBHbIX ﬂEpElﬂ.ﬂlﬂ‘lEHHﬁ

TEOPETUYECKAA HACTD

1. OmepaTHBHBIE pACIIOPSAKEeHH A

Pabora oOIeparHBHOrO IIEpPCOHANIa MOIMKHA OBITH IIOCTPOEHA TakK, 4YTOOBl  Ka’KIbIH
palbOTHHK CO3HATEIILHO, SCHO M YEeTKO IIPEACTABIIUI IIOCIe0BAaTEIbHOCTh IIPOBOIHMBIX
OIlepali, PEMOHTHBIX H APYTHX paboT B 3JIEKTPOYCTAaHOBKAX.

Bce olepaTHBHEIE ITeperOBOPHI JOIDKHBI BECTHCh IIEPCOHAIOM B SICHOH (opMe,
IIOITHOCTHIO HMCKIIFOYAIOIIEH BO3MOXKHOCTH  HEINPABHIILHOIO  HCTOJIKOBAHHSA  OIEPAaTHBHOIO
pacropskeHHS. 11eperoBopel JOIKHBL OBITH KPaTKHMH, B OCHOBHOM COCTOSIIHMH H3 TBEPIO
YCTAHOBIIEHHEIX OIPeIelIeHH.

[Ipn popMyITHpOBaHHH H ITPH IIOBTOPEHHH OIIEPAaTHBHBIX PaCITOPSCKEHHIH JOIKHBI OBITH
YeTKO YKA3aHbI: Ha36aHiie CINaHtill 1 NOOCHIAHLULL COONMEenICIEVIouLil Homep 0bopyOoeaHiis,
HanpsxceHiie, NOJOXCeHe annaApanid é cxeme KOMMYMaiiil, HasHadeHie obopyooeaniis.

JImifa, orgaroinie M IIPHHHUMAIOIIHE OIIEPAaTHBHBIE PACIIOPSDKEHHSI H  COOOIIEHHS 00
HCITOJTHEHHH, 00s[3aHbI Ha3BaTh CBOIO JOIDKHOCTh H (DAMIUIHIO.

[Ipu oraue pacnopsswcerun Ha deiicmetie ¢ 3aujumoii TOJIKHBI OBITh Ha3BaHBI:

- HaNMMEHOBaHHe 000PYIOBAaHHS HIIH IIPHCOEJHHEHH S, Ha KOTOPOM YCTaHOBJIEHA 3all[HTa,

- HAaUMeHOBaHHe 3all[MTHl H 00beM JeHCTBHA ¢ Hell.

Bce y4acTHHKH OIlepaTHBHBIX IIEPETOBOPOB JOIKHBI TBEPAO 3HATh (DaMIUIMH JIHIL,
HMEIOIIMX IIPaBO OTAaBaTh H IIPHHHMATH K HCIIOJIHEHHIO OIePaTHBHBIE PACIIOPSTKEHHA.

JIMiy, HEINMOCPEACTBEHHO ITPOH3BOMASMIEMY OIEPallHH, HAETCS MOAbKO 0OHO 3adaHile,
B 00BEM KOTOPOrO BXOIST onepaijuil, HANpAaeieHHvle K OOCHIUNCEHUIO NIOAbKO OOHOIL 1eil,
HaIIpHMEDP:. BKJIIOUEHHE HIIM OTKIIOYEeHHE JIMHHH, TIEPEBOJ ITHHHI C OIHOH CHCTEMBI IIHH Ha
IPYIVIO, OTKJIFOUEHHE BCeX IPHCOSAUHEHHII C OJHOH CEeKI[HH IIH CHCTEMSBI IIIHH JJIS BBIBOJA
€€ B PEMOHT HJIH B PE3EPB H T 1.

B omHOM 3ajaHHH 00beJHHATH ONEpPAIHHM, He HalpaBIcHHbIE K ONHOH IemH (
HaIIpHMEP, BHIBOJA H3 PeMOHTA IJMHHM H BKIIIOYEHHE H3 XOJIOAHOIO Pe3epBa  CHIOBOIO
TpaHc(popMaTopa H T. JI.), 3anpeliaercs.

OOBEM OIEPATHBHOIO PACIIOPSIKEHHS OIPENEIsIeTCs JHIIOM, OTHAIOIMM  JaHHOE
pacIopspKeHHe, B 3aBHCHMOCTH OT MECTHBIX YCJIOBHH, KBaIM(PHKAIMH JeKYPHOIO IIepcOHala
H OT TEPPHTOPHAIILHOIO PACIIONIOKEHH S 000OPYAOBAHII B CXEME.

OneKTpoodopyaOBaHHE MEKTPOCTAHIIHH H ITOACTAHIINHI MOKET HAXOTHUTHCS:

- B pabdore (KOMMYTAIHIOHHBIE aIlIlapaTbl OOOPYIOBAaHHS BKIIOYEHBI H HECYT HarpPy3KH);

- B TopsrieM pe3epBe (000pyIOBaHHE OTKIIFOYEHO TONBKO BEIKITIOUATEISIMH)

- B XOJI0JHOM pe3epBe (000pyIoBaHHE OTKIIFOYEHO BRIKITIOYATEISIMH H Pa3belHHHT EIISIMH ),

- B peMoHTe (00OpYyI0oBaHHE OTKIIIOUEHO H 3a3eMJIIEHO, YCTAaHOBIEHO OrpakKJIcHHe H ITOBEIeHBI
TIaKaThl B COOTBETCTBHH C ITPaBHJIaMH TEXHHKH Oe30IIaCHOCTH);

- B INPOMEXKYTOUHOM COCTOSIHHM — IIOI  HampspkeHHeM  (0OOpyIoBaHHe BKIIFOYEHO
KOMMYTAI[HOHHBIMH aIlaparaMH TOIbKO C OJHOH CTOPOHBI H HE HeCeT HarPy3KH).

OnepaTHBHOE 3aJJaHHE MOKET OBITb MpPOCMBIM U CHAOHCHHIM, BEKITIOUAIOINIM PSITI
ornepali. THITOBEIMH TIEPEKTIOUEHHSIMH, Ha IIPOBEAcHHE KOTOPBHIX TpelyeTcs  BhIAaYa
CJIOKHBIX 32JAHHH, SBIISIOTCS CIIEAYIOIIHE:

- IICPEBOA DﬁDJ)EX‘I[DEﬂHH_H B OJHO H3 OCHOBHBIX HCTBIPCX OIICPATHBHDBIX COCTOSIHHH (E pﬂﬁﬂT}’; B
T

< JIOKY NOONWCAH. . _
TOPSTUNITIACREBs By UELHEIT PE3EPB, B PEMOHT ),

Ceptudbu e FEROA TP HCORITFEAEHPIITCOOAMOHECHCTeMBI padOoT arOIIHX IIIHH Ha JPYIVIO,
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- BBOJI B pabOoTy pe3epBHON CHCTEMEI IIHH ¢ IIEPEeBOJOM Ha Hee YaCTH HIIH BCeX IMTPHCOSIHHEHHI,

- OTBICKaHHE OJHOIIOIMIOCHBIX 3aMBbIKAHHI HA 3eEMIIFO (B CETSAX C H3OJIHPOBAHHOI HEHTPAlbIO).
[IopsimoK BBOIOMHEHHS CIIOKHBIX THIIOBBIX 3aJaHHIl  YKas3bIBaeTCS B MECTHBIX

HHCTPYKIHSX. EcI clnoXHOe IepeKIYeHHe He THIIOBOE, TO PAcIIOPSTKEHHE O €r0 BBIIIOIHEHHH

BBEIJACTCA ITO-OIICPALHOHHO.
Hp]?[ OIICpalisix 110 BBIBOAY B PEMOHT JTHHHI C ABYCTOPOHHHM ITHTAHICM IIOPIOJOK

IeHCTBHS OIICPATHBHOI'O IICPCOHAIIA H4A 000OHX KOHI[aX OITPpEACITACTCA COCTOAHHEM JIIHITH Ha
MOMCHT BbIOAAYH 3adaHIA.

2. OnepaTuBHBbIE NEPEKIIOYEHH S

[lepekmroyeHHSI B pacIpelelIHTElbHBIX  YCTPOHCTBAX  SIEeKTPOCTAHIMH  H
TTOJICTAHIMH ITPOH3BOAATCS IO PACIOPSHKEHHIO HIIH C BeJOMa BBIIIECTOSIIETO OIMEPAaTHBHOTIO
IIepCcoHala.

B ciyyasix, He TepHSIIHX OTJIararenbcTBa (IToKap, HECYACTHBIH CIIy4aH C JIFOJIbMH,
CTHUXHITHOe O€ICTBHE), a TakKke IIPH JIHKBHJIAIMH aBapHH JOITyCKaeTCs IIPOH3BOICTBO
IEPEKIIFOYEHNH Oe3 BeJOoMa  BBOIECTOSIINEIO  IIEPCOHAlIa, HO  C ITOCIEAYIOIIHM Ero

YBCAOMIICHHCM.
JImig O, OTAAIIcS  PacIlIOpsDKCHHE O IIPOH3BOACTBE  IICPCKIIFOYUCHI If[:, 00M3aHO
IPpEABAPHTCJIBHO IIPOBEPHTD ITO OIICPdTHEH OH CXCME ITOCIICAOBATCIIBHOCTD

IIPEAIIONaracMbeIX  ONepaliiil. Omoamwuili  pacnopsxceHiie  MOXCem — CHUMAMbL €20
GbINOMHEHHLIM MOTbKO HOCNe COODUleHUA UCHOAHUMeNeM AUYHO ual  no menegony ob
HCHOMHEeHUU PACHIOPDANCEHLIA.

Ha nrnekTpocTaHIMIX | ITOJACT aHLIH X ITPH HAJIMYHH Ha YCTaHOBKE JIBYX H Oojlee JIHI[ BCe
CIIOKHBIE TIepeKIoueHHS (T. €. ITepeKIIIOYeHHS, IIPOH3BOJHMEBIe Oollee 4YeM  Ha OJHOM
IIPHCOEIHHEHHH), a TaKKe ITPOCThIe TEePeKIIOYEeHHS B CXeMaX VYCTAaHOBOK, HE HMEIOIHX
YCTPOHCTE OJOKHPOBKH pasbeIHUHHTEIICH, ITPOH3BOLSITCS ABYMS JIHI[AMIL.

OJIHO JIHIIO HEITOCPEACTBEHHO IIPOH3BOAHT IEPEKIIIOYEHHS, a BTOPOE — OCYILECTBILIET
KOHTPOIb 3a IIPAaBIIbHOCTBIO H  IIOCIEAOBATEIIbHOCTHIO  ITPOM3BOAHMBIX  OIIEPALTHIL.
KOHTpOIHMpYIOIMMM  JIHMIIOM IIPH IIPOH3BOACTBE IIEPEKIIIOUEHHI SBISCTCS cmapuiiii  no
OONHCHOCIL 1 KEANLDUKALLIL.

Ha »51ekrpoycTaHOBKax, HMEIOINMX JAeHCTBVIOLIME  YCTPOHCTBA  OIOKHPOBKH
pasbeIMHHTENIEH OT HEIIPABHIILHBIX OIIEPALHH, ITPOCTHIE MEPEKIIIOYEHH S, a TAaK)XKe BCE OIEpal[HH
Ha IMUTaX M cOopkax HampspkeHHeM 500 B M HHIKE paspelllacTcs  BBIIOIHATL IEPCOHAITY
e JHHOIIMYHO, HMEIN[eMY KBAIIH (PHKAITHOHHYIO TPYILITY He HHXe V.

HamoxeHne M CHSTHE IIePEHOCHBIX 3a3eMIIEHHI JOIKHBI ITPOM3BOAUTLCS  JIBYMS
JTHI[aMH He3aBHCHMO OT ITOPSAKA OIlepPaTHRBHOTO OOCITYKHBAaHHA ANEKTPOYCTAaHOBOK. OTKIIFOUEHHE
H BKIIOUEHHE BBIKIIIOUATENIeH M paszbeJHHHTEJIEH CO IIHTa
VIIPABIEHHS BO BCEX CIIYYASX MOT'YT ITPOH3BOIHTE CS €HHOIIHMYHO.

Bce mpocThIe MepeKOUeHH A B CXeMaX AIEKTPHYECKHX YCTAaHOBOK HAaIPSIKEHHEM BBIIIE
1000 B, a TaKXKe CIIOXKHEBIE IIEPEKIFOUEHHSA B PACIIPEAEIIHTEIIBHEIX YCTPOHCTBAaX, 000PYIOBAaHHBIX
TTOITHOCTRIO OJIOKHPOBOYHBIMIH YCTPOHCTBAMH oT HEITPAaBIILHEIX OIEpallHi C
PasbeIMHHT JISIMH, IIPOH3BOASTCS 0e3 OIIaHKOB ITePEKITFOYeHHI.

[lepekimodyeHHI IIPH JIHKBHAALIHH aBapHH TaKke ITPOHM3BOAATCA Oe3 OIIaHKOB C
IIOCIIEAVIOIEH 3aIlCBIO OIEpallMH B OIleparHBHOM KypHaine. Ilopsimoxk mnpom3BoacTBa
nepeKJIYeHNIl B PaCIIPEICIHTENIBHEIX YCTPONCTBAX YCTAHABIMBASTCS CIIELYEIOIIII: JIHI[O,
IIONYYHBIIIEE PACIIOPSKEHHE O IIPOH3BOACTBE IEPeKIIOYEHHMI, OO0S3aHO IIOBTOPHTHL ErO0,
3aImicarb 3aJaHHe B OIEPATHBHBIN JKYPHAI H YCTAHOBHTH ITOPSAOK IIPeACTOSIIILX OITEPAL{HII.
;ém BBITIOITHEHHH  TIEPEKIOYEHHIT  ABYMS  JIHI[AMH,  JIHI[O, TIOIIYYHBIIIEE

OKYMEHT.NOANNCAH
pacriops WQMWMBHGPHITL BTOPOMY JIHITY, YHaCTBYIOII[EMY B ITIEPEKIIFOYEHHH, ITOPSIOK
Cepmdb I OETEROBATCPTHSHOCYE "HPOMSBOIE¢TBa OIIcpaLlH.
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Kak H3BeCcTHO, MOCIEACTBHS aBapHH, BO3HHKAIOINEH B IepHOJA MaKCHMyMa HarpysKH,
OBIBAIOT TOpa3J0 TsDKelee, YeM B IIEPHON MHHHMAaIbHBIX Harpy3oK. AHaJIH3 aBapHH,
BO3HHKAIOIIHX BCIIEACTBHE I'PYOBIX HAPYIIEHHI II€PCOHAJIOM ITPAaBHI TEXHHKH Oe30ITaCHOCTH,
ITOKA3BIBAET, YTO OOINBINYIO YaCTh HX JIOITYCKAeT IIEPCOHAI B KOHIE CMeHBI. [loaToMy € nepiioo
MAKCUMYMQ HA2PY3KU 1 € KOHIje CMeHbl HpOU3600CHIE0 NepeKNioYeHUil Npil HOPMAIbHbIX
VCN0GUAX SKCHAVAMAlfill He OONYCKaemcs.

[Ipn 3azeMiIeHHSIX B I[EIIX IIOCTOSHHOIO TOKAa JO OTBHICKAHHS M JIHKBHIAIHH
3a3eMIIeHHS 3alIpelnaeTcs IIPOH3BOAHTE BCAKHE OIePAaLHH, eCJIH OHH He JHKTYIOTCS aBapHIHBIM
TTOJIOKEHHEM.

3. /lelcTBHA C pa3beIJHHUT eJISIMHI

BximroueHHe pasbeJUHHTENIEH KaK PYYHBIMH IIPHBOJAMH, TaK M INTAHTOMl HaJIJIe KHT
ITPOH3BONHUTE OBICTPBIM ABIDKEHHEM, HO O3 yaapa B KOHIIE XO/a.

[IpoH3BOAHTE OOparHBIN OTBOA HOXKEH PasbeIHHHUTENS IIPH IPHOMMIAKEHHH HX K
KOHTaKTaM (I'yOKaM) KaTerOpH4YeCKH BOCIIpeIaeTcs, TaK KaK 5T0 BeJeT K BO3ZHHKHOBEHHIO
aBapHI (JYTOBBIE Pa3pSIIbI).

OTKIIIOYEHHE pa3beAUHHTEIEH CIEAYET ITPOH3BOAHUTE MEIIIEHHO H OCTOPOXKHO. IIpH
BO3HHKHOBEHHH JIVTH B MOMEHT OTXOJa HOXEH OT KOHTAaKTOB Pa3zbeIHHHUTEIL JONIKEeH OBITh
OBICTPO BKIIIOYEH OOparHO, OIepaiusd IoMKHa OBITh IIpeKpalleHa 10 BBISBICHHS ITPHYHH
TTOSIBIIEHHS JTYTH.

B OTKIIFOYEHHOM ITOJIO’KEHHMH HOXH Pa3beJHHHTENS AOJDKHBI OBITH ITOIHOCTBIO (IO
OTKa3a) OTBEJEHEI OT KOHTAKTOB.

4. ]]eHCTBHSA ¢ BBIKJIHOYAT €JIAMH

BxmroyeHHe BBRIKIIIOYATEIIS PYYHBIM ITPHBOAOM CIIEAVET ITPOH3BOAUTE OBICTPO, JOBOISA
XOI MHTEpBAJIa HJIM phIYara JO VIIOpa, IIPH 5TOM JOIDKHA 3aropeThCs CHTHalbHAas JIamila
«BKIJIFOUEHOY.

IIpH AHCTAHIIMOHHOM BKJIFOUEHHH B 3aBHCHMOCTH OT THIIA KOHTAKTOpa HaKHMM Ha
KHOIIKY «BKITIOUHTE» HJIH ITOBOPOT KIIFOYa VYIIPABJIEHHS HEOOXOMHMO ITPOH3BOAHTEL 0 MOMEHTA
3aropaHHs CHTHAJIbHOH JIaMIIBl «BKIIIOUEHO).

OTKIIIOYEHHE BBIKIIOUYATEIIS BPYUHVIO HAJIEKHT IIPOH3BOAHTEL JIETKHM ITOBOPOTOM
IITYpBala 0 OTKas3a HIIHM IIOBOPOTOM PBRMAXKHOIO IIPHBO/A, 4 TAKKE BO3JACHCTBHEM Ha 3aIlEIIKY
ITPHBOA, HaKaTHEM Ha CIIEIHATIBHYIO KHOIIKY IIH CEPACYHMK OTKIIFOYAIOINEH KaryIIkKH. [IpH
3TOM JOJIKHA 3arOPEThCSA CHTHAIBHAS JIaMITa «OTKIIFOUEHO)).

[Ipy [OHUCTAHIIMOHHOM OTKIIFOUEHHH COOTBETCTBVIOINEE JEHCTBHE C  KIIIOUOM
VIIPABIIEHHSA IJIH KHOIIKOH HeOOXOAHMO IIPOAOIIKaTh JO MOMEHTA 3aropaHHs  JIaMIIbI
«OTKIIFOUEHOY.

[ IpoBepKa MOIOKeHH S BEIKITIOYAT ]IS ITOCIIE OTKIIIOYEeHHS o0s3arellbHa BO BCEX CIIVUasiX,
€CIIM 34 3THM OTKJIFOUEHHEM IIPEJCTOHT OIEpald ¢ PasbeHHHTEISIMH, 34 HCKIIFOUECHHEM
CIIYYaEB, KOIJIa PasbeMMHHUTEIH YIIPARISIOTCS JUCTAHIIHOHHO.

OmnepaiisM ¢ pazbeIHHHTEISMH JOJKHO ITPEAIIECTBOBATh CHSATHE C BBIKIIFOYATEIS
OIIEPAaTHBHOI'O TOKA, 38 HCKIIFOUECHHEM CIIYUaEeB IIePeBOa C OMHON CHCTEMEBI IIIMH Ha APYIVIO ITPH
BKIIIOUEHHOM BBIKIIIOUATEJIE JAHHOIO TITPHCOEAHHeHHS. OIepaTlHBHBIH TOK CHHMAETCH
IIPEJOXPAHUTEIIEM B IIEIIH COJIEHOHMAA BKIIOUEHHS IO ITPOBEPKH ITOIOKEHHS BBIKIIFOUATE.
CoOmojieHHe TAKOH ITOCIIENOBATEILHOCTH IIPH BBIIIOIMHEHHH YKA3aHHBEIX OIEPAIHH ITOTTHOCTBIO
o0ecreynBaeT HaJeKHOCTh, IIOTOMY YTO HE BO BCEX PpacIpeJelHTelbHBIX YCTpoHcTBax (PY)
ITpeOXPAaHNUTEIH 1IETIEH OIEePaTHBHOIO TOKA PACIIONIOKEHEBI PSAOM C BBIKITFOUAT €J1SIMIL.

H;%I&y H%erﬁ%%ﬁ’ GEI_IBE ornepali B PY, rje mmpeqoxXpaHHTe M IIEIell OIepaTHBHOIO TOKa
PaCIIONIOAEKBIOHAMR KONORCBBIKITIOUATENIS, 34 BPEMS OT IIPOBEPKH ITOIOKEHH S BRIKITIOYATEIIS IO

g;g;ﬁgmﬁ%ﬁfﬁfﬁ%ﬁiﬁgﬂﬁfﬁ%‘%a MOJKET ITPOH30HTH H3MEHEHHE TIOJIOKEHNS BBIKIIIOUAT eI

OIIMOOYHOE BKIIIOUEHHE BBIKJIFOYATCIIA, BKJIFOUEHHE BBIKITIOUYATENS BCIIEACTBHE JIBOHHOIO

3dMbIKAHHA Ha 3CMIIIO B IICIT OIICPATHBHOI'O TOKd H Hp)
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BRITTOIMHEHHE TIpH 53TOM IIOCIHEAVIOIIEH OIEpallHH C PasbeAHHHTEIAMH  IIPH
BKJIFOUEHHOM BBIKITIOUATEJIE MOJKET BBI3BATh IIOBPEXIAEHHE OOOPYIOBAHHS H CEPBE3HVIO TPaBMY
IIEPCOHAJIA.

[IpoBepKa IIONIOKEHHS IIOCIIE BKIIFOUEHHS OOs3arellbHA Y IMHHOCOETHHHTEIIBHOIO
BeIKrouarensa (IIICB) mepen HayanoM IlepeBoma ITPHCOSIHHEHHI ¢ OJHOH CHCTEMBI IIHH Ha
APYTYIO.

JIeHCTBHTEILHOE TIONIOKEHHE BBIKIIFOYATEIIS CIEAYET ITPOBEPSTH B OCHOBHOM  IIO
MEXaHHYECKOMY VKa3arelr. BceImoMorarelIbHBIMH CPEACTBAMH MOI'VT CIYKHTH CHIHAJILHBIE
JIaMITBl M H3MEPHTEIIBHEBIE IIPHOOPEI JAaHHOTO ITPHCOEAHHEHHS. Y BO3AVIIHBIX BEIKIIIOUATEIIEH C
OTACIHTEIIIMH M BBEIKTROUarenen THrma BMIT m MIT 1poBepka MmonoKeHHs BRIKIIIOUATEIIS
ITPOM3BONHUTCS ITYTEM OCMOTPa PadouX KOHT aKTOB.

S. JleHCTBHA € YCTPOHCTBAMH PeJIEHHOHN 3aIIMTHI H ABTOMAT HKH

Bce omepaiii ¢ YCTPOHCTBAMH PENEHHOH 3all[UTHEl H IEKTPOAaBTOMATHKIH
ITPOU3BOMSTCA TONBKO C PpaspelleHHS BBIIECTOMIIEIO OIIEPAaTHBHOIO IlepcoHana. llpu
JIHKBHJALIMI aBapHH IIEPCOHAI MOKET MIEHCTBOBATb CaMOCTOSTEIIBHO M YBEIOMHUTEL 3aTEM
BBIIIIE CTOSIIETO OIePaTHBHOIO PabOTHHKA.

Henb3g ocraBisars 0e3 3allUTHl OOOPYAOBAHHE, IIIMHLI M JIMHHH, HAXOMSINHECS ITOL
Harpy3KOH IUIH II0J] HAIIPsSKEHHEM, TaKKe He JONIKHBI OCTaBarbcs Oe3 3all[UThl OT BHYTPEHHHX
IIOBPEXIEHHII TIe€HeparOphl, CHHXPOHHBIE KOMIIEHCATOPEI H TPAaHC(OPMAaTOPHI.

[Iepen OTKIIFOUEHHEM PEIEHHON 3all[UThl 10 3asBKaM OIlepPaTHBHBIN IEPCOHAN JOIKEH
yOemIHThCS B TOM, UTO BKIIOUEeHa Jpyrad 3allHra, oOeCIleuMBaloIlas HaJeKHVIO 3allUTy
O0OpPYIOBAHMS, MM IIPHHATE MEPHI II0 3aMEHe OTKIIOYEHHOH 3all[UTHI Pe3epBHOH, OO0
000OpyIOBaHHE BKIIFOYAETCS HAa PE3€PBHYIO CHCTeMy INHH dYepes ILICB ¢ coorBeTcTByIOIIEH
3aII[HTOM.

[Ipn H3MEHEHHSIX B CXEMe ITIaBHOH (IIEPBHYHOH) IIEMH HeOOXOIHMO CBOEBPEMEHHO
ITPOH3BONHUTE OTKIIIOUEHHE, BKIIIOUEHHE MM H3MeHeHHE YCTaBOK YCTPOMCTB PENEHHOIM 3aIlHTh
H 3IIEKTPOABTOMATHKH COITIACHO MECTHBIX HHCTPYKIIHIA.

B cioy4yae mpeBBIIIEHHS] TOKAa Harpy3KH ITPHCOEIHHEHHH (MaKCHMAJIbHO JOITYCTHMOE
3HaUeHHe II0 YCJIOBHSM HACTPOHKH 'PElIeHHOH 3aIlHThI) HeOOXOJHMO ITPHHSTH MEPHI K €r0
pasrpysKe.

[Ipu orpoboBaHHH OOOPYAOBAHMSA Iepell BKIOUEHHEM BBIKIIIOYATEIS IEPCOHAI
IOIKEH YOeQUTHCS B HMCIIPABHOCTH BRIKIIFOYATENS, HAIMYHHM OIIEPaTMBHOIO TOKAa Ha I[EIIX
3aII[HTHI H Ha YIIPABJIEHHSIX BRIKIIFOYATENS, a TAKXKE B TOM, YTO Ha OMPoOyeMOM IIPHCOeJHHEHHH
Bce (B TOM 4HclIe OBICTPOAEHCTBYIOMI[As]) 3alllHTHl BKIIFOYEHBI H ITOCTABJIEHEI B ITOJIOJKEHHE,
COOTBETCTRYIOIIEE OIMPOOOBAHHIO (€CIIH 3TO HEOOXOIHMO ).

Hencrerue AIIB n ABP ¢ BBRIKIIIOUATEIISL, KOTOPBIM IIPOH3BOAHT CS OIIPOOOBAHHE, HYKHO
OTKIIFOUHTE.

[Ipu onpoboBanrm HHICB min 0O6XOAHBEIM BBIKIIFOUATEIIEM HYKHO BKIIOUHTH 3all[HUTHI
[ITCB i 06X0MHOro BEIKITIOYATEIS OT BCEX BHIOB KOPOTKHX 3aMBIKAHHMIL C YCTaBKaMH COITIaCHO
YKa3aHHIO B MECTHBIX HHCT PYKIILIX.

[Ipr aBTOMATHYeCKOM OTKIIFOUEHHH IIH BKIIOYEHHH BBIKIIIOYATEIIEH OIepaTHBHBIN
TIEPCOHAII JOJIKEH:

a) IO CHrHAIIM3allHH YCTAaHOBHTh M 3alllicaTh, KaKHE BBIKIIFOYATEIIH OTKIIFOUHIINCE,
1 KBHTHPOBATh MX KIFOUM VIIpaBlIeHHS. IIpum 5»ToM Ha BHKIOYarerssx, uMerompx AllB,
KBHTHPOBAaHHE KIIOYEH IOIMYCKAaeTCI TOIBKO ITOCIE TOro, Kak IIepcOHall YOEIUIICSI B TOM, UTO
ycTpoHCTBO AIIB BepHYIIOCE B HCXOTHOE ITOJIOKEHHE;,

0) THIaTeIbHO OCMOTPETh H 3allicaTh, HA KaKHX Pele OTIIaIH CHIHAJIbHbIE (PIaKKH H
KaKoe EMEHTHW%@EHHG yKazareJsIMH pejle BPEMEHH, 3aTeM YCTAHOBHTHL (PIIAKKH H

Cepdnrgea 3 ATENTE B IIABIGIOE 0 TECITOMREHTITEOHE COOOIIHTEL BRIIIECTOMINEMY OIEPaTHBHOMY ITEPCOHATY (ITPH
A A T Ha  [Te  VITPABIEHIS BTOPOTO JIMI[A OCMOTD CHTHANBHBIX PENE TIPOH3BOIUTCS

IICPCOHAJIOM COBMCCTHO, T. €. C KOHTPOJIIHPYIOIIIHM J]IH_[GM);
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B) JIeOIMOKHpPOBATh pejle, HMEIoNHe caMoyAepkaHHe (HaIlpHMep, Ha Ta30BOH 3aIHTe
TpaHC()OPMAaToOpoB), H IIONHATh TIPy3bl  BHIKIIOYATeIeH ¢  T'PY30BBIMH IIPHBOJAMH,
BKITrOUarornumMeca oT AlIB wwin ABP:

I') IIPHBECTH B COOTBETCTBHE C IIEPBHYHOH CXEMOH COeJHHEHHH  YCTPOHCTBa
aBTOMAaTHKH M PEIeHHOH 3alllMThI, HMMEIOIMHE KJIFOYHM, OTKIIOYAKOIHE  YCTPOMCTBA,
TePEeKIIoYaTe Il H PYOHIBHHKH, IIOIOKEHHE KOTOPBIX 3aBHCHT OT IIEPBHYHOH  CXEMBI
COeqHHEHHH

1) TIOcJIe aBTOMAaTHYECKOIO OTKIIIOUEHHS COOOIMHThE B MeCTHVIO CIYKOy peleHHOH
3aIIMTEI H 3JIeKTPOAaBTOMATHKH O BBOIABIIMX (PIakKKkaxX CHTHAJBHBIX H  JPYTHX pene, o
TTOKA3aHMIX yKa3aTelel BpeMeHH H 3aITyCcKe aBTOMaTHUYECKHX OCI[HIIIOrpadoB H IIp.

[IpH pe3kHx H3MeHEHHSX HAIIPSCKEHHH M TOKOB B CETH, HE  COIIPOBOXKIAFOIIMXCS
OTKTFOUEHHSMH HJIH BKIIOUEHHSMH BBIKIIOUATEJIEH, IIepcOHal OO0g3aH OCMOTPETh  IIAHEIIH

pelleHHON 3alHThl H 3MIeKTPOaBTOMATHKH H 3a(HKCHpOBaTh JeHCTBHE BCEX CHIHAJIbHBIX
perlle.

HPH TTOABJICHHI CHI'HAJIA4 3a3CMIICHITA B CETIH ITOCTOAHHOIO OIICPATHBHOI'O TOKa ITICPCOHAII
JOJKCH HEMCIJICHHO IIPHHATDE MCPBI IIO OTBICKAHHIO MCCTAd HAPVYIICHHA H3OJIIIHH H €TI0
YCTPAaHCHHIO COITIdACHO MECTHBIM HHCT PYEKIIIAM.

6. IlociieoBaTE/ILHOCTD IIPOU3BOJICTBA ONEPAIHI

[IpOH3BOACTBO OCHOBHBIX OIIEPAI[HMH C BBIKIIIOYATEIISIMH H Pa3beIHHHTEISMH JOILKHO
IIPOHCXOINUTH B CIIEAYIOIIEH ITOCIEN0BATEIbHOCTH.

BrmoueHHe JHHHH:

a) BKIIFOUHTH IIIHHHBIE Pa3beTHHHTEIIH,

0) BKIIFOUHTh JTHHEHHBIE Pa3beHHHTEIIH,

B) BKIIIOYHTh BBIKIIFOYATE]ID.

OT1KI0ueHNe JTHHHAM:

a) OTKJIFOYHTH BEIKIIFOYATEIIh,

0) OTKIIFOYHTH THHEHHbIE pa3beIHHHTEIH,
B) OTKJIFOYHTH IIMHHEIE PA3beHHNTEIH.

Br1oueHHn e reHeparopa:

a) BKIIIOUHTH INMHHHBIE Pa3beHHHTEIIH,

0) BKIIOUNTH T'eHEPAaTOPHBIE Pa3beIHHHTENIN (pa3sbeAHHHTEIIH, YCTaHABIIHBAacMbIe B
HEKOTOPBIX CIIYYasX MeKIY BBIBOAAMH TI'eHeparopa H BBIKIIIOYATEIIEM);,

B) CHHXPOHH3HPOBATh I'eHepaTop H BKIIIOYHTh T'eHePaTOPHBII BEIKITIOUATEb.

OTk/II0YeHHEe TeHepaTopa:

a) OTKIIFOUHTH T'eHepaTOPHBIH BEIKIIOYATED,
0) OTKIIFOUHTh I'eHepaTOPHEIE Pa3beIHHHTENIH,
B) OTKITFOUHTD IIIHHHEIE Pa3beHHHTETH.

BriioueHHe TpexoOMOTOYHOro TpaHcdopMaropa:

a) BKIIIOYHTH INHHHBIE Pa3beJHHHTEIIH BHICIIETO, CPeJHEr0 H HH3IIErO HAITPSDKEHI,

0) BKIIIOYHTh TpaHC(OpMAaTOpHBIE Pa3beQHHHTEIN BBICHIETO, CPEIHETO0 H HH3IIETO
HaIpsOKeHHS (eCITH OHH eCTh);

B) BKJIIOYHTH BBIKIIFOYATEIH BBICIIETO, CPeIHErO H HHU3IIEr0 HalPSKEeHH.

OKYMEHT MOANUCAH
J%wwmﬁ%mmuﬁmumqﬂum Tpancopmaropa:

Ceptudpukat:  2CO00g Y SO RAFOAIEFPE  BBBIROTFOPATEIIN HHBIIETO, CPEIHET0 H BBHICHIETO HAaIIPSDKEHHT,
B : lleb T An
napeneu e aygjea G%Tﬁﬁaﬂ ﬁ[ﬁfiHﬂpEFﬁ%HC(bGPMTGPHLIE PasbEMHHHTEINT HHU3IICTO, CPEAHEIO H BBICHIETO

HaIIPSDKEHH S,
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B) OTKJIFOUHTH IIMHHEIE Pa3beTHHUTEIIH HH3IIEr0, CPeJHETO H BRICIIETO HAITPSDKEHHS.

OnmOo4YHOe JeiicTBHE IIepCOHala IIPH ITPOH3BOJCTBE OIEPaTHBHBIX IIePeKITHOYeHHI
BBI3BIBAET IIOPaKEHHE JIFOAEH TOKOM, IIOBpeXkIeHHe OOOpYIOBAaHHSI M  IIpeKpalleHHe
AIEKTPOCHAOKEHHNS JIEKTPOITPHEMHHKOB. 11OCIIEACTBHSA 0T OIMHOOYHOIO BKIIOYEHHS  HIH
OTKIIFOYEHHSI  TOKA Pa3beAHWHHTEIMH 3aBHCST OT TOIO, KAaKHMH  Pa3beJHHHTEILSIMH —
IMHHHBIMH ~~ HJIH JTHHEHHBIMH — IIPOH3BOMUTCS oOIlepaiisa. IlosToMy mnepevimit  Oondichul
GKIIOUAMBCS, A HOCACOHUMLL OMKII0UANTb CA PA3beOUHUIMeNll, HenpasiiibHoe oeticimealie KOmopulx
MOXMcen npueecmil k bonee msaxcenviM HOCAe0CMGUIM.

HMcxomst H3 3TOro SICHO, YTO BCEerda CIelyeT cHaYala eKMoHams UiliHHble, 3anem
J'IHHEI:‘EHI:IEPEI?T:E?@HHIHHEJHI 1 oL KO RHONOM 6b1KJAIYANENTD . HPH OTKIINOUCHHH CHaYalld CIICAVET
OTKJIFOYHTh BBIKIIFOYATEIIb, 3aTeM IJIHHEHHBIE Pa3beJHHHTEIIH, a ITOTOM IIHHHEIE.

B mpakTHKe HMeIIH MeCTO CIy4YaH OTKIIOUYeHHS paldoTaroInero TpaHc(opMaropa oT
JEHCTBHS PEIeHHON 3alfHThl, KOIrjJa K HOMHHAIbHOMY TOKY paboTaroIlero TpaHc)opMaropa
HaKJIaIbIBAJICS HaMarHIYHBAIOIIHI TOK BKIIFOYaeMOro TpaHc(popmaTtopa. lloaToMy exnrouenue
mpaucgopmamopoe cieodyen Npou3ooLNb €O CHOPOHbL GbICUIE20 HANPIANCEHLIA.

IHopsaaok nmepesoaa NpUcoeJHHEHHH ¢ OAHOH CHCTeMbI IIIMH HA APYIYIo:

a) yoeTuThCSa B ToM, uTo 3ampTa [IICB BKIIrOYeHa ¢ ycTaBKaMH, YKa3aHHBIMH B MeCTHBIX
HHCTPYKIMSAX I1I0 3aImuTe.(eClIM Ha  BBIKIIFOYATEJe HMMEETCS  CIIeI[HallbHas aBTOMAaTHKa,
OTKIIFOUHTE €e);

0) yOequThcs B TOM, YTO HAIIPsDKEHHS OOeHX CHCTEM IIHH CHHXPOHHBI H PaBHBI 110
BEJIMYIHE,

B) BKIrounTh 1IICB;

I') OTKIFOUHTH 3alUTY H OIlepaTHBHEIH TOK ¢ ImpHBoga IHICB;

I) TI0 MeXaHHYeCKOMY VKazaTelro (WIH TII0 COCTOSHHIO paboynxX ~ KOHTAaKTOB
BBIKIIFOYATENS) IIPOBEPHTH BKIIIOUEHHOE ITONIOXKeHHE BBIKIIIOYATells,

€) BKIIOUHTh IIHHHBIE pPa3beJHHUTE]IH  BCeX  HaMEYEHHBIX K  IIePeBOAY
ITPUCOSTHHEHHUH Ha TY CHCTEMY IIIHH, C KOTOPOH HAaMEYaeTCsS HX IMHMTAHHE, 3aTEM, €CIIH B 3TOM
€CTh HaJOOHOCTh, IEPEBEET IMTAHHE H3MEPHTEIBHBIX IIPHOOPOB, IIPHOOPOB VY4YEeTa, 3aIlHTEI
H  CHTHAIM3allMH,  IIEPEBOIHMBIX IPHCOETHHEHHI Ha COOTBETCTBVIOIIHE I[ETTH
TpaHC (OPMAaTOPOB HAITPSTKEHHS,

’K) OTKIIIOYHTh IITHHHEIE Pa3beJHHHTEIH IePEBOAHMBIX ITPHCOSIHHEHHI OT CHCTEMBI
IIIHH, C KOTOPOH OHH PaHEee IMHTAaINCE,

3) BKIIFOUHTE OIlePaTHRHEIHN TOK Ha IIPHBO, ITOCTIe Yero OoTKIIoYHTh ITICB;

H) MpoBepHTh oTKmoueHHe 111CB;

K) BKIIIOYHTH 3aiuTy 1IICB H crielpaabHyO aBTOMAaTHKY.

IIopsimOK ITPOM3BOACTBA OIIEPALlMIL TIPH IIEPEBOAE BCEX IPHCOSAMHEHHI C padoueH
CHCTEMBI IIMH Ha PE3EPBHVIO IMPH HAIHYHH IIIHHOCOEIHHHTEILHOIO BEIKITIOYAT eI

a) yOeXXITaroTCs IO ONEpaTHBHOHM CXeMe, YTO CHCTEMa IIMHH HaXOAHTICS B pe3epBe, H
ITPOH3BOIST BHEIIHHI OCMOTP PE3€PBHOH CHCTEMEI IIIHH,

0) BxmoyaroT IIICB ¢ NMOIKIIOUEHHOH Ha HEM 3allHTOH OT KOPOTKHX 3aMBIKAaHHH (C
HYJIEBOH YCTaHOBKOH IO BPpeMEHH ),

B) ITPOBEPSIOT HAIIMYHe HaNpsKeHHS Ha Pe3epBHOH CHCTEME IIHH ITO BOJIBTMETPaM,

I') OTKIIIOYAIOT OIlepaTHBHBIH TOK ¢ IpHBOoAa H 3amuTel Ha [IICB (pyOHIBHHKOM,
HaKIIaJKOH H IIp.);

1) TIPOH3BOASAT IIEPEBOJ ITHTAHHS IIEIeH HAIIPSDKEHHS 3alllHThl IIPHCOEQHHEHHH C
TpaHC(OPMAaTOPOB HaNpsDKEHHS padodell CHCTEMBI IIMHH Ha TPaHC(OPMAarOphl  HaIPSDKEHIS
pﬂ&pﬂHgﬁWﬂﬁéﬁ%@Hﬂ MECTHOH HHCTPYKIHH);

Ceprucukar:  2C000@ TPOHSBOMNSEY SABPEBOPA3BeHHATEIIEH TTPHCOSTHHEHHI ¢ OJHOH CHCTEMBI IIIHH Ha
YT VES Y (EOI A A “ METHOIT MHCTPYKIHH, YYMTHIBAIOIIEH KOHCTPYKTHBHEIE OCOOEHHOCTH

PY u ynpaBneHHS pazbeIHHHTEISIMHA ),
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’K) IIPOBEPSIIOT KaueCcTBO BKIFOYEHHS pa3beJHHHUTEIeH Ha Pe3epPBHYIO CHCTEMY IIHH,

3) IPOBEPSIOT OTCYTCTBHE Harpy3kH Ha IIICB 1o ammepMerpy,

1) BKIIIOYAIOT OIlepPaTHBHBIH TOK Ha mpHBoA U orkmouarot IICB.

[Ipu orcyrctBun HICB 4acTHUYHBIN IEPEBOA IIPHCOEAHHEHHH ¢ OAHOH CHCTEMSBI IIIHMH Ha
IPYIVIO 3aIPEINACTCS.

[Ipun TOMMHOM IIepeBOAE NPHCOEAHHEHHH, B ciydae orcyrcrtBug IIICB, Bxmoyaror
IIIHHHBIE PA3BEIIHUTEIN HA PE3EPBHYIO CHCTEMY IIIHIT OZHOIO M3 MOIIHBIX HCTOYHHKOB H JIepKar
HX B B5TOM COCTOSHHH JO KOHI[A IIEPEeKIFOYEHHSI. 3TO IIPHCOEOUHEHHE IIEPEBOIUTCS
ITOCIIEHUM ITOCJIE TIMATEILHOH ITPOBEPKH IMEPEBOAA BCEX OCTAIBLHBIX IIPHCOEHHEHIH.

[Ipu nepeBoie NIPHCOETMHEHHH OCOOEHHO TINATEIIBPHO HeOOXOOMHMO CIEIHUTH 3a TEM,
yTOOBl HE BKIIOYHTEH Pa3beIHHHUTEIN IPHCOSJHHEHHH, HE HaXOMMIIMUXCSI B padore.

IIpy T1mepeBome TIPHCOEAUHEHHS  HeOOXOOMMO  IIPEAYCMOTPETh  COXPaHEHHE
ITPAaBIUIBHOIO IMMTAHWA IIETIEH HallpsKEHHS H3MEPHTENBHBIX ITPHOOPOB PENEHHON 3all[UThl H
ABTOMATHKH.

Korpa HHICB HaxoguTcs B pes3epBe, ero pasbeJHHHUTENIH, KaK ITPaBHIIO, TOIKHEI OBITH
BKIIFOUEHEI Ha 00e CHCTeMBl INHH. TpaHc(opMarop HampsKEHHS Pe3epPBHOH CHCTEMBI IIHH
IOIIKeH OBITh TaKKe BKITFOUEH.

7. BJIaHK nmepexkJIrYeHus

BlIaHK TEepeKIFOYeHHS,  COCTABIIIEMBIN I IIPEAVIIPEKAEHHS  BO3MOKHBIX
HEIPABIWIPHBIX  OIlEpalfiil,  SBISETCA  OCHOBHBIM OIEpPaTHBHBIM IIOKYMEHTOM,
OIPEIESIOIINM COepKaHHe 3aJaHHSd H ITOCIIEQOBATEIbHOCTh IIPOH3BOACTBA OCO0O0 OIMACHBIX
H CIIOKHBIX TepekmroyeHHil. [Io OnaHkaM MepeKmoYeHHS ITPOH3BOASATCS OIEPalHH B CXeEMax
3JIEKTPOYCTAaHOBOK HarrpsikeHHeM BhITe 1 000 B, xkorma PY He oGopyaoBaHbl WIH 000OPYIOBaHBI
HE IIOTHOCTBIO OITOKHPOBOYHBIMHU YCTPOHCTBAMH OT HEMPABWIBHBIX OIIEpallii C
PasbeAUHUTEISIMI, H CIIOKHBIE TIEPEKTFOUEHHS.

B OmaHK TepeKIroYeHHS BHOCATCS HEe TOINBKO OIEpalHi C  TEPEKITIOYAOIIHMI
arraparaMi, HO TaKKe M JPYTHe OIlepalliii, KaK-To:

* BKIIIOYEHHE M OTKIIIOYEHHE OIePaTHBHOIO TOKA,

* IIPOBEPKa OTCYTCTBHS HAITPSKEHH S,

*  QIIEpalliH C 3aIMHTON UM CIIeI[aBT OMATHKOM,

*  OTKIIOYEHHE M BKIIFOUEHHE I[eTIeH ITHT AHHS 3alllHThL, H3MEPHTEILHBIX IIPHOOPOB H

aBT OMATHKI,

 BBOA M BRIBOA AIIB, ABP, AYP:

*  HAJIIOKEHHE WIH CHSATHE 3aIlHTHBIX IIEPEHOCHBIX 3a3€MICHHH.

BIIaHK 3alloNMHSeTCS HEellOCPeACTBEHHO IIepell HayvajloM IIEPEKMIOUYEHHI  TIOCIIE
ITOIIYYEHHS PACIIOPSDKEHHS TEM JIIHI[OM, KOTOPOE ITOIYYIIIO PACIIOPSIKEHHE.

Kaxmas omepaiisgd WM AeHCTBHE, BHOCHMOE B ONIaHK, JIOMKHO HMEThH ITOPSIKOBBIT
HOMED, KaKIblH OIIaHK ITePEeKITIOUeHHI IPOBEPSAETCSA H ITOIITHCHIBAET CAL.

KOHTPOJIBHLBIE BOIIPOCDI:

1. OneparuBHOE pacIIOpsIKEHIIE.
2. Kaxrmv 06pasoM IpOH3BOASATCS OINEPaTHBHEBIE ITEPEKITFOUEHI S
3. JIeHCTBHS C pasbeJHHHTEIISIMI.
4. JIeNCTBHS C BEIKIIFOUATEIISIMH.
KMMEHT NOANWUCAH .. ..
2rgkehSERIh SnNedPOTICT BAMH PENEHHON 3aII[UThI H AIIeKTPOAaBTOMATHKH.
Ceprudpmar:  2C00G0H SeAEROBATEARHOETH IO 3BOACTBA OIISPALIHII.

Bnaneneu: llebayxogs TaTeaHa Anekc OBHA
7910 Takoe «bIIaHK MEePEKITIOYEHILD)?
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IIPAKTHYUYECKOE 3AHATHE Ne3

TenioBH3HOHHOE 00CJI€I0BAHHE WIEKT POIHEPTreT HUECKOr 0
OobopyaoBanus

TEOPETUYECKAA HACTD

1. TenaoBuaeHne

TemnmoBHaeHE MOXHO Ha3BaTh VHHBEPCAIBHBIM CITOCOOOM IIONYYEHHS Pas3IHIHOH
HH(}OPMaIIHH 00 OKpY’KaroIleM Hac MHpe. Kak H3BeCTHO, TEIUIOBOE H3IIydyeHHe HMeeT JIF00oe
TEI0, TeEMIlepaTypa KOTOPOro OTIHYHA OT aOCOMOTHOrO HYII. Kpome TOro, ITOAaBIISIOINEE
OONBIIMHCTBO ITPOI[eCCOB ITpeoOpa3oBaHHS SHEPrHH (a K HHM OTHOCSTCS BCE H3BECTHEBIE
TIPOIECCHI) MPOTeKaeT ¢ BRIAeIIEHHEM HIIH ITOTTIOMIEHHEM TellIa. Tak KakK cpeJHSII TeMIlepaTypa
Ha 3eMJIe He BBICOKA, OONIBIITHHCTBO ITPOIIECCOB ITPOXOAST C MaJIbIM YAEIIbHBIM BEIJIEJIEHHEM TEIlIa
H IIpH HeOOJIBIMX Temreparypax. COOTBETCTBEHHO H MAaKCHMYM SHEPTHH H3IYUYeHHS TaKHX
IIPOIECCOB ITONAalaeT B HH(ppaKpacHBIH MHKPOBOITHOBBIH JHaIla30H . MH(]ppakpacHOe H3TydyeHHe
HEBHIHMO M1 YEITOBEUECKOI'O ITIa3a, HO MOKET OBITH OOHAPYKEHO Pa3IHYHBIMH ITPHEMHHKAMH
TEIIIOBOrO M3IIYUEHHS H TeM HIH HHBEIM CITOCOO0M ITpeo0pa3zoBaHO B BHINMOE H300paKeHHe

TemnmoBuaeHHe — 5TO Hay4YHO-TEXHHYECKOe HaITpaBJIeHHe, H3Yy4Yaromee (pH3HYECKHE
OCHOBBI, METOJBI H IPHOOPH (TEIIOBH30PHI), O0eCIIeYHBAIOIHE BO3MOKHOCTh HaOIFOJAEHHS
cr1aboHarpeThIX OOBEKTOB.
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PHC}*‘HDK ] - 3aBHCHMOCTE IUIOTHOCTH IIOTOKA KBAHTOB, HCIITYCKACMbIX aOCOIIIOTHO

HEPHBIM TCIIOM IIPH JIBYX TCMIICPATYypPax, OT JJIHHBI BOJIHBI.

Bce wmarepHanbHBIE Telna ¢ TemIilepaTypod Beome -273 °C (0 °K), m3mydaror

SIeKTPOMATHIMHGOE Oy ieHIle, KOTOpPOe B COOTBETCTBHM ¢ ¢opmynoi IImaHKa MOXHO
INEKTPOHROW NOQINTMCLIO

Ceprd TIPE LCTABHTE BBHIE, FIOKa3aHHOM Ha PHC. ] (TT0Ka3aHbl 3aBHCHMOCTH SMHCCHH ()OTOHOB OT JJIHHEI
Bnaneneu llebayxosa TareaHa AnekcaHapoBHa
" 'BormHBI TIPH ABYX TeMIleparypax aOCONIOTHO UYEPHOrO Tella). [IpH IOBBIIEHHH TeMIIEPaTypPh
OOBEKTOB YBEIIMYMBAETCS YHCIO HCITYCKAeMBIX KBAaHTOB m3imydeHHa (MK-H3mydeHme) IpH
ed: c 149.08. 20272
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(pHKCHPOBAaHHON [IHHE BOIMHBI. McITyckaeMble KBaHTBI CBeTa, B TOM YHCIE HEBHIHMBIE
(MH(pakpacHble) C JIHHOH BOMHBI > 1 MKM MOryr OBITh 3aperHCTPHPOBAHBLI JaTYHKAMH
HH(PaKPaCHBIX H3TYUYeHHH (TTOTYIIPOBOIHHKOBBIE (DOTOHHBIE TaTUHKH).

TermmoBoe m300pakeHHe OOBEKTOB (POPMHPYeTCS CIElHAIbHBIM HH(PaKpacHBIM
00BEKTHBOM H PETHCTPHPYETCA ¢ IIOMOIIBIO (pOKAIbHOI MaTPHITBI, YCTAHOBIIEHHOH B () OKaTbHOI

TIIIOCKOCTH OOBEKTHBA.
[Moroxk HK ninyvenwnn
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M YNETHIASKCOP S1
PucyHok 2 - CTpoeHHe THOPHIHOH MHKPOCXEMBI

CIIeKTpalbHBIH JHAIIa30H IIpeaIaracMOH MaTPHIIBI cocTaBisIeT 2,65-3,05 MkM. C TOUKH
3peHHs Pa3pabOTUYHKOB, IS PellleHHSI psfa TepMorpapHyecKHX 3ajlady, 3TO OYeHb YIOOHBIH
CIIEKTPaJIbHBIH JHAITa30H. OTO CBS3aHO C TeM, YTO I (DOTOHHBIX IIPHEMHHKOB OTHOIIIEHHE YH CIIa
HH()OPMAI[HOHHBIX MaJaloIHX KBaHTOB H3IMydeHHI (HarpuMep ana 1T=30 °C, HeKoTOpoH
TeMIIepaTyphl ITOBEPXHOCTH KOXKH 4eJIOBeKa) H ITapa3sHTHBEIX (POHOBBIX KBAaHTOB (TeMIlepaTypa
okpyxkarorero ¢goHa T=25 °C) yBemnumBaeTcs ¢ YMeHBIIEHHEM JJIHHBI BOJIHEI ITafaOIIEro
H3IYyUYeHHS. Tak Ui CrieKTpalIbHOr 0 JHariasoHa 8,5-12 MKM, XapaKTepPHOTO U1 IIPHEMHHKOB Ha
OCHOBE COSIHHEHHH PTYTh-KaIMHH-TEIUIYP OTHOIIHHe cocTaBideT 1,08, misg amaraszoHa 7.3-8
MKM (TIpHEMHHK Ha OCHOBe cBepxpemieTok AlGaAs/GaAs) - 1.1, mng mmamazoHa 4.5-5 MKM
(IMpHEMHHKH Ha ocHOBe InSb' u crmrrmaa roratumer) - 1,13, 11 quarasoHa 3,5-3,9 (IIpHEMHHKH
Ha ocHOBe INSb u curmimga mnaTtHHeI) - 1,23, m1g guamas3ona 2,65-3,05 MKM (MaTpHIla Ha OCHOBE
InAs matpmier) - 1,3 u g guamnasoHa 1,4-1.8 Mxm - 1,6. B 1iemom 53T0 JaeT BO3MOKHOCTD
MaTpHIl[aM B KOPOTKOBOIIHOBOH 0OOJIaCTH JIerye PerHCTPHPOBaTh Mallbkle TeMIIEpaTYpPHEIE
KOHTpAacCThl Ha 00beKTaxX. Kpome TOro, ¢ yMeHBIIIeHHEM JJIMHBL BOJIHBI IMAJAIOINEro H3IIYyUYeHH I
YMEHBIIAETCS ITapa3HTHBIN IIOTOK KOMHATHOIO (pOHA, YTO YIIPOINAeT CXEMbI CYHTBIBAHHS
CHTHAJIOB.

DOIeMeHTHI (pOKaJIbHOH MaTPHIIBI ITPe00pa3yroT KBAaHTEL CBETA B AIIeKTPHYECKHE 3apsiIpbl,
KOTOpPEIE CUHTBIBAIOTCSI KPeMHH eBBIM MYIIbTHIIEKCOPOM (PHC.2 ), YCHIIMBAKOTC S, IIPeIBAPHTEIIHFHO
00padaThIBAIOTCS AMEKTPOHHOH CXEMOH H IIEPENaroTCs B KOMITBIOTED. Ilocne 3armcH B ImaMsSTH
TellJIOBH30pa HH(OPMAITHH O TeMITepaTypaxX ToueK 00beKTa IPOHCXOIUT CO3JaHHe H300paKeHH S,
B KOTOPOM KaxKJIOH TOUKE C OIPEIEIeHHOH TEMIIEPAT YPOH IIPHCBAHBAETCS CBOH I[BET. UEM BBIIIIE
TeMIepaTypa; ren HHME%ET. B pesyieTare Ha SKpaHe MOHHTOpPA ITOIYYaeM TEIIOBH3HOHHOE

CeprupH300paKkeHIte 00BeKTa (TepMODPaMMY ).

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

Revcravt ApTuMOHUEA WHAKA) TOAYNPOBOAHWUK C NPOBOAUMOCTBLIO N-TUNA



2. Telu10BH3HOHHBII KOHTPOJIb JIEKTPO00OPYI0BAHHA

[IpM TEIIOBH3HOHHOM KOHTPOJE S3IEKTPOOOOPYIOBAaHHSA CIEAVET IPHMEHSTH
TEIIOBH30PEHI ¢ paspearoled crrocodHocThro 0,1...0,2°C. 310 03HaYaeT, 4TO JABE TOUKH O0OBEKTa
C pasHOCTRIO TemmiepaTrypel 0,1..0,2°C OyayT oOTIHMYaTtebCcqd IBEeTOM. BepXHHMH mnpenen
TEMIIEPATYPHOI'O JHAla30Ha TEIUIOBH30Pa JOIKeH OBITh He MeHee 200°C, HHKHHI — oxoio 0°C.

OlleHKa TEIUIOBOIO COCTOSHHS 3IEKTPOOOOPYAOBAHMA H TOKOBEAVIIHX YacTel B
3aBHCHMOCTH OT YCIIOBHI HX paOOTHl H KOHCTPYKIIHH MOKET OCYIIECTBISATHCS:

- TIO JOITYCTHMEBIM TeMIIEpaTypaM Harpesa,

- TIPEBBIIIIEHISM TEMIIEPATYPEI,

- H30BITOYHOH TeMIIEpaTVpeE.

- Ko pHuIEeHTY qe(heKTHOCTH,

- IMHAMMKE H3MEHEHHS TEMIIEPATYPEL BO BPEMEHH

- IIyTeM CPaBHEHH S H3MEPEHHBIX 3HAUEHHH TeMIIEpaTypPhl OOBEKTa C JPYTHM, 3aBEIOMO
HCIIPAaBHBIM 000DV OBAHHEM.

IIpeeviuteriie memnepamypst - PaA3HOCTh MEKIY H3MEPEHHOH TeMIIEPATYPOH HarpeBa H
TEMIIEPATYPOH OKPYKAFOIIETO BO3IYXA.

Haubonvuire oonycmumosie memnepamypuvl Hazpeea O nor H IIPEBBIIIEHHS TeMIIEPATYPhI
A®mnorn I HEKOTOPOro OOOPYIOBAHHMS, €r0 TOKOBEIVIIHX YAaCTEH, KOHTAKTOB M KOHTAKTHEIX
COEIHHEHHH IIPHBEIEHEI B Ta0m. 2.1.

Hsz6vimounas _ memnepamypa -  TIPEBBIIIEHHE  H3MEPEHHOH  TeMIlepaTypPhl

KOHTPOIHPYEMOI'0 y3/a HaJ TeMIIepaTypOH aHAaJIOTHYHBIX Y3JIOB APYIHX (pa3, HaXOMSIIHXCS B
OJIMHAKOBBIX YCIIOBHSIX.

Kosgpruyuenm oeghexmmnocmit - OTHOIIIEHHE H3MEPEHHOI'O IIPEBBIIIIEHHS TeMITePaTyPhl
KOHTAKTHOI' O COEMHEHH K ITPERBIIIEHHIO TeMIIEPATYPhl, H3MEPEHHOMY Ha I[EJIOM YYaCTKeE IITHHBI
(ImpoBOJIa), OTCTOSMIIEM OT KOHTAKTHOI'O COeJHHEHHS Ha PAcCTOSHHH He MeHee 1 M.

Tabmna 1 — HanbosbpIine JOIyCTHMBIE TEMITEPAT VPBI

FoOH T L TH Y ERBIE Y 30Tk [ TR AG L, O
T("I}-.‘ﬁﬁt"ﬂ}-: TG HEMIOMAPORAHH RIS

MMETAMHMYEC KT SACTH | 2200 bl

FKOoFTAKTR M3 MW H oC CTLTAROR s a5
ATTIAPATHBIC BRIBOMR M2 MO H, AHEIMEAHHH L

KX CILIHBOR L) 51)
BooToBLIe KOHTARKTHEBLS 06 I HHE HHE o0 50
INpenoxpandTeny Ha warpawenae 5wl o«

ALITTTE TE 35
Berpoenmeie TT:

ODMOTEH - 10
MATTTH TONPOGBO. - 15
AHITRT CHTORRIN Frafe e R PETAME

HO T AT RIS faRA 1 TTTHOM ¢ HAOTATIAEN;

-HT MOTHX TOPREFHITL H TOTHATATSHD FLL Y

-7 CTITHTAON TTOTHYTH TSHA G 1340
- PEART [ay
- MPOMHTAAEOE yvard rpd Fanarernyy, w3
Twuld S0 R0)
& 63/75
L Ll
20 22
32 20

PaccMOTpHM OCHOBHEIE ITPHHITHITEL TEIIIOBH3HOHHOI'O KOHTPOIIS O00PYIOBAHH S CHCTEM
3IIEKTPOCHAOKeHHI. (COCTOSIHHE KOHMIAKMOE 1L KOHMAKMHBIX coeluHeHuil 000PYIOBAHHS
OLIEHHBAETC IT0 H30BITOYHOH TeEMITEpAType IIPH padbouHX TOKAX HATPY3KH:

Ceprudmkar: 2C GDG%%?%M&E@@D &&EEGHBB}"ETGH SHAYCHHEC TEMIICPATYPERL, IIPHBCACHHOC K 0,51 o0

Bnaneneu:

JOKYMEHT MNMOANCcAH

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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rae A®p s — H30BITOUHAS TeMIIEpATYPa ITPH TOKE (), 3 xon
A®,a5 — H30BITOUHAS TEMIIEpPATYpPa IIPH padoYeM TOKE HAIPY3KH.
TernmoBH3HOHHBIN KOHTPOIL IPH pabouyHX TOKaxX, MeHBIIMX (), 31you, HE CIIOCOOCTBYET
BBISIBIIEHHIO Je()eKTOB Ha PaHHEH CTaIHH HX Pa3BHTHSL
CTeleHb HEHCIIPABHOCTH KOHMAKNOG 1L KOHIMAKNHBIX COoeOLH eHLtl OLIEHHBAETCS
CIIeIVIOIIINM 00pa3oM:

ABys = 5...10°C - HavyaJpHas CTElNEHb HEHCIPABHOCTH, KOTOPYIO
CHEAVET JACPKATH [10)] KOHTPOIEM U NPUHHUMATE MEPhI 110 €€ YCTPAHECHHUID BO
BpeMs MPOBEIEHH PEMOHTA, 3AMJIAHHPOBAHHOIO 11O IpaHKy:

ABys = 10...30°C - pasBUBIUMHCS ge(eKT, ClaeAyeT INPHHATE MEpPbI 110

YCTPaHEHHIO HEeHCIIPaBHOCTH TpH OnmMKAHIIEM BBIBO/IE
3JICKTPOOOOPYIOBaHHA B3 padOTHI,

ABys > 30°C - aBapuiiHelii jgedext, TpeOVIOIIUE HEMEIIEeHHOTO
YCTpPaHeHHS.

Toxogedyuyrie uacmu. 1IpH OLIEHKE TEIIOBOIO COCTOSHHS TOKOBEAVIIHX YacTeH
pa3mMYalOT CTeNeHH HEeHCIIPaBHOCTH, HCXOAS H3 CIEOVIOIMHX 3HaYeHHH Koa(]dHImeHTa
ne(peKTHOCTH:

00 1,2 - HayalIbHAas CTEIIEHh HEHCIIPABHOCTH, KOTOPYIO HYKHO JIEPKATE ITOJ KOHTPOJIEM,

1,2... 1,5 - pasBuBnmiica JedeKT, cleAyeT IPHHSITh MEPHl II0 YCTPaHEHHIO
HEHCITPABHOCTH IIPH OIIKAIIIEM BRIBOAE IIHHIH H3 PabOTHI,

Oonee 1,5 - aBpHitHBIH Je(eKT, TpeOyeTcsI HeMeJIeHHOe YCTpaHEeHHE.

Cunoevie _mpancgopmamopsi. TelIIOBH3HOHHBILI KOHTPOIb  TpaHC()OpMAaTOpPOB
HalpsokeHHeM 110 xB M BeIllle IIPOM3BOMUTCS ITPH PEINEHHH BOIIPOCa O HeOOXOAHMMOCTH HX
KallMTaJIbHOIO peMOHTa. CHHMAKOTCS TEIUIOrpaMMBI ITOBEPXHOCTH Oaka TpaHc(opMmaropa,
3JIEMEHTOB CHCTEMBI OXJIaXJIEHI, BBOJOB H JIPYIHE.

Ilpu ananuze mennozpamm:

- CpaBHHBAIOTCS MeKITY cOO0H HarpeBbl BBOAOB Pa3HEIX (pa3 TpaHC(popMaTopa,

- CPaBHHBAIOTCS HArpeBBI HCCIIEAYEMOrO TpaHC(OpMaTopa ¢ HarpeBaMH OJHOTHITHBIX
TpaHCc(pOpPMaTOpPOB,

- IIPOBepseTCS AUHAMHKA H3MEHEHHS HarpPeBOB BO BPEMEHH H B 3aBHCHMOCTH OT
Harpy3KH,

- OIPEHEISIOTC S PACIIONOKEHH S MECT JIOKAJIbHBIX HAI'PEBOB,

- COIIOCTABJISIIOTCS MECTA JIOKAIPHBIX HAarpeBOB C PACIIONOKEHHEM HSIIEMEHTOB
MarHHTOIIPOBOAA H OOMOTOK,

- orpeensgeTcsa 3P eKTHBHOCTh PaO0ThI CHCTEM OXIIAXKIEHHS.
[IpH TeTTOBH3HOHHOH ChEMKE CHJIOBBIX TpaHC()opMaTopoB H AT ITpoBepsIFOTCA:

peRSERF nognncan

SIRSZROHHOM MOANMUCHIO

CepTudukar: 2C0000043E9ABEB952205E7BAS00060000043E

Bnageney:  Webayxo€HGTSMBI @XIAKHAEHH (paJHaTOPBI, BEHTHISTOPEI, MacJIOHACOCHI);
- TepMocH(pOoHHBIE PHILTPEL (TCD);
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- KOHTAaKTHBIE COeQHHEHHS.

TelIoBH3HOHHOE o0cie0BaHIE IS CIUIOBEIX TpaHC(OPMATOPOB 151
aBTOTPaHC( OpMaTOPOB SBIISETCA JOIOIHUTEIIFHBIM BHIOM JHATHOCTHKH K OCHOBHBIM METOJaM
HCIBITaHHH. OHAKO, JOCTATOYHO JIETKO H TOYHO MOKHO OOHAPYKHTH CIeAYIOITHE Je(PeKThI:

- HarpeBbl BHYTPEHHHUX KOHTAKTHBIX coeJMHEeHHH oO0MoToK HH ¢ BRIBOmamMu
TpaHcpopMmaropa;

- MecTa OOJITOBOro KpeIUIeHH s KOIOoKoIa 0aka,

- OMPedelMTh YPOBEHb Macjla B PacIIHPHUTEIFHOM 0aKe, BEIXJIOITHOHN TpyOe H BO BBOJAX,

- HapylleHHe B paboTe CHCTeM OXIaKIeHHSI (BEHTHIATOPOB, MAacJIOHACOCOB,
IIHPKYILIHH Macla B paJHaTopax) H pereHepaliii Macia (TepMocH(pOHHBIX (HILTPOB (TCD)).
[Ipn HCITOIB30BaHMH MEJIKO3EPHHCTOIO CHIMKAreIsL, INIaM0o00pa30BaHHs B (DIUIBTPE, CITYYaHHOM
3aKpBITHH IHOepa (3aJBHKKH) Ha TPyOOIIpoBoAe (PHiIbTpa, IpH paboTe TpaHcpopMaTopa B
pPeKIMe XOJIOCTOrO XOJla HIIM MaJIOH HarpysKH TpaHcdopmaropa (meHee 50%) IMPKYILIIHS
Macia B (PHIbTPe OyAeT He3HAUYHTEIbHA HIIH OTCYTCTBOBATh BOOOIIIE.

HamnoOonee pacrnpocTpaHEHHEIM Ae(eKTOM, KOTOPEIH MOKET BCTPETHTLCS Ha ITPAaKTHKE,
SIBIIIETC S 00pa30BaHHe BO3AYIIHBIX ITPOOOK, KaK B caMHX BBOJlaX TpaHCc(opMaTopa, Tak H B 0aKax
BCTPOEHHBIX TPaHC(POPMAaTOpPOB TOKa, OOPa3VIOIMXCSI IO BHHE PEMOHTHOIO IIepPCOHala ITPH
3aMeHe BBOJIOB, a TaK JKe CIHBe H JOIHBKe Macia. [IpH ocMoTpe CHIIOBOro TpaHc(opmaropa,
HeoOXoanMo TakK JXKe oOpalnark BHIMAaHHE Ha OOpa3OBaHIE aHOMAaJIbHBIX 30H Harpera Ha
IIOBEPXHOCTH Oaka. OTH H JPyrHe BO3MOJKHBIE Je(eKThl ITOKa3aHBI Ha COOTBETCTBYIOIIHX
TepMOrpaMMax.

XapakTepHbIMH Je(eKTaMH I BBOJOB SBISIOTCS YBIIa)KHeHHe, oOpa3OBaHHE
IIPOBOSINNX OTJIOKEHHH Ha BHYTPEHHEH IIOBEPXHOCTH (papOpOBOH ITOKPHIOIKH BBOJA,
CHIDKEHHE YPOBHS Macja. Pa3zBHTHe Takumx JAe()eKTOB IPHBOAWT K H3MEHEHHIO tg yria
THAIIEKTPHYECKHX IIOTEPh OCHOBHOH M3OISHH. [lo Mepe paszBHTHS JedeKTa ITOSBIISIOTCS
yacTHYHBIe pa3psaael (UP) 1 B manpHeHIIIEM 3IeKTPHYECKHH ITPOOOH.

Macnonanonrennsie _6e6o0ei. (COCTOSHHE BBOMAa OILEHHBAETCS II0 PaCIpeAcIeHHIO
TeMIIEPaTYPHI IO BEICOTE BBOAA. Ha pHCYHKE 3 IMOKa3aH XapaKTep pacIpedelieHHs TeEMIIEPATYPhI
ITO BBICOTE MACJIOHAIIOIHEHHOI O BBOJ[a ITPH HOPMAJIbHOM €I'0 COCTOSHHH H HEKOTOPBIX Je()eKTax.

B
/ Ovar
ypoBeus NOKanNnLHOro
Macna . r
BO BBOJE HapyweHus
A LM P KYRS LM M
Hﬂmﬂ e

g

a

PrucyHok 3 - Xapakrep pacIpeelleHHs TeMIIEPaTyPhl II0 BEICOTE€ MacCIOHAIIOJIHEHHOI O
BBOJIA.

HOPNERRHON fdCipeiennene  TeMiepaTypsl (A), paclpe/ielieHHe TEeMIIEPaTyphl IIPH
Ceprud HATHATATO KOPOTHOSENK B/ TOPOROKEYPa B Maciopacimipurene (b); mpH meperpeBe BHYTPEHHHX

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHopo

KOHTAKTHBIX COEIHHEHHNH (B); IIpH TOHHKeHNH ypoBHs Macia (I'); TPH HapyIIeHHH IHPK YIS

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Macna (pazOyxaHHe OyMaKHOTO OCTOBa Ha TOKOBEIYILEM CTep KHe, IIDTaMoo0pa3oBaHHE M T.II.)

(0.

Hsmepumenwvusvie mparcgopmamopst. J[7I1 OIleHKH COCTOSHHS BHYTPeHHEH H3OJISIHH
H3MEPSIOTCS TeMIIepaTyphl HarpeBa ITOBEPXHOCTeH (hapOpOBBIX ITOKPBIINIEK, KOTOPBIE HeE
JIOIDKHEI HMETH JIOKAJIbHEIX HAIPEeBOB, a 3HAUEHHS TeMIIepaTyPhl, H3MEPEHHEIE B OJHHAKOBBIX
30HAaX MOKPHROIEK TpeX (a3, He JOIKHBI OTIHYaThCI MeKIy coOoit Oomee yeM Ha 0,3°C.

Annapamuvt _3aupimst _om nepenanpsdcexudi. 1IpH3HaKaMH HCIIPaBHOIO COCTOSHHSI

BEHTHIILHOI'O Pa3PSAHHKA SBIISIOTC:

- OJHHAKOBBIH HarpeB BO BceX (pazaxX BEPXHHX 53JIEMEHTOB B MecTaX PacIlONOKeHHS
IITYHTHPYIOIIHX PE3HCTOPOR,

- IMPaKTHYECKH OJHHAKOBOE pacIipelielleHHe TeMIlepaTyphl IO 3IeMeHTaM OJHOH a3kl
PaspsIHHKA, OTIIHYHS TeMIIEPaTVyp AOIKHBI HaXOAUTHCA B Ipeaenax 0,5-3°C B 3aBHCHMOCTH OT
KOJIMYECTBA BJIEMEHTOB B Pa3psSaHHKE.

OILleHKa COCTOSHHS HEIMHEHHBIX OTrPAaHMYHTEIICH IepeHalpPsDKEHIOI OCVIIECTRIISET CS
ITyTeM Moda3HOro cpaBHEHHS TeMIlepaTyp, H3MEPEHHBIX IO BBICOTE H IIePHMETPY ITOKPHIIIIKH
orpaHrmuuTess. Ha ImokpeIike He JOIKHO OBITH 30H JIOKAJIBHOI'O Har PERa.

Konoerncamopwi. TeMileparypbl Harpepa KOPIIYCOB KOHJEHCATOPOB OJHHAKOBOH
MOIIHOCTH TIPH OJHHAKOBOH 3arpy3Ke HE JOMKHBI OTIIMYAThCS MeXAY cobon Oornee yeM B 1,2
pasa.

Cunoevie xabenu. TeMIrepaTypa HarpeBa TOKOBEAVIIHX JKHII KaOelel, H3MepeHHasa B
MeCTax HX ITOACOSAHHEHH S K aIlllaparaM, He JOJKHA IMPERBIIATE JOITYCTHMOI O 3HAYEHHS.

Bozoywmnbie aunu saexmponepedayu. OILEHKA COCTOSHHS KOHTAKTHBIX COEIHHEHII
AITFOMHHHEBBIX H CTaJeaIFOMHHHEBBIX ITPOBOOB ITPOBOAUTCS IO KO3(P(PHIMHEHTY Je(eKTHOCTH.
Hopmamit  ycTaHaBIHBAIOTCS CIIEAVIOIHE CTeleHH Je(eKTOB B 3aBHCHMOCTH OT BEIHYHHBI
Ko3(prrrHeHTa JTe(peKTHOCTH:

- no 1,2 - HavanpHas CTEIEHh HEHCIIPABHOCTH, KOTOPYIO HYKHO Jep>KaTh IIOJ
KOHTPOJIEM,

- 1,2... 1,5 - pasBuBnmiica JAe(eKkT, cleayeT IIPHHSITP MEPBI II0 YCTPaHEHHIO
HEHCITPABHOCTH IIPH OIFIKAMIIIEM BBIBOAE JIHHHH H3 PaOOTHI,

- Oomnee 1,5 - aBpHIHBLIHN JleeKT; TpeOyeTcsa HEMeIEHHOE YCTPaHEHHE.

[Ipu 1poBefeHHH TEIUIOBH3HOHHOTO OOCIIEMOBAHHS, HMEETCS BO3MOKHOCTH OL[EHHTH
COCTOSIHHE IIoABecHOH (papdoporoi m3omsuH JIDII (KOHTpOib IOJBECHOH H3OJLIIHH Ha
TIOJICTAHIIHH He TPpeOyeTcs), a TaK JKe OIMOPHBIX H IPOXOAHBIX H30naTopoB OPY H sueexk KPYH
ITOACTAHI[HH.

['HpisHAa IMOABECHOH JIHHEHHON M30JIMIHH COCTOMT M3 TapelbyaThIX H30IISTOpPOB,
HaHOONIBIIYIO TEMIIEPATVPY B KOTOPOH HMEIOT H30JISITOPHI, PACIIONOKEHHEIE Y (Da3HOTO IPOBO/JIA,
a HAaHMEHBIIVIO - B 30HE METAJUIMYECKOH 3a3eMIEHHON TPaBepPChl. OHH MOT'YT OBITH - HCIIPABHEIE,
HYIIEBBIE H H3OISATOPHl C HM3MEHSIOIIMMHICS IHANEKTPHYECKHMH CBOHCTBAMH T.€¢ YV KOTOPBIX
3HAUEHHE TeMIIEpaTyphl 3aBHCHT OT ITOBEPXHOCTHHIX TOKOB YIE€UYKH, COCTOSHHSA I[EMEHTHOH
apPMHPOBKH, HAIHYHEM MeXaHHYeCKHX ITOBpexAeHHH (apdopa u T.A. IIpodoH m3omaropa B
THPIISH]IE p HBOTUT K YBEIMYEHHIO HAl[PSKEHHA Ha HCIPABHBIX H3OIATOPAX, IO BENET K

MEHT Nnogannc

ITOBEIIIC IR0 PO ENARPATYPEI, a Ha ITPOOHTHIX TeMIlepaTypa CHIJKAETCA OO0 TEMIIEpaTVPhI
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnanen QKD YIKAIQLHEH  GRERBL -1 HAIIDSDKEHIE PABHO HYIIO (TIPOGHTHIE H3OILITOPHL BBITTLLAT Oollee
TEMHBIMH Ha TepMorpamMmax). Kpome Toro, ImoBBIIIEHHBIE HAaIPEBBI H30IISITOPOB B THPIISHIE MOTYT

feiictevOBETls BHISBAHBI HXE3ArpASHEHHI CM EBIﬁpGGElIuﬂI ITPOMBIINUICHHBIX T[pE,I[]'[pI[HI‘Hﬁ. HpH MAIIOM YHCIIC



H30ISTOPOB B THPISHJE HIH OOIBINIOM YHCIIE IMPOOHTHIX 3(PPEKTHBHOCTH TEIUIOBH3HOHHOIO
KOHTPOJIA CYIIECTBEHHO BO3PACTaET.

Y IIPOXOIHBIX H30JISITOPOB, ITPH ITOSBIIEHHH Je(eKTa, Yepe3 Hero HauHHaeT IMPOoTeKaTh
TOK, UTO BEI3BIBAET HArpeB. Y OIIOPHBIX M3O0ISTOPOB Pa3zbeIHHHTENEH H IIMHMHHBIX MOCTOB
OCHOBHBIM Je(p)eKTOM SBJISETCS HapyIIeHHe TeXHOIOIHH 3alleYKH H30ISTOPOB, IIPHBOMSIEE K
ITPOAOILHEIM TPellHHaM H Ipo0or0. Ha IpakTHKe MOKHO BCTPETHUTH VBIIAKHEHHE I[EMEHTHOH
apMHPOBKH H30IATOpa. B pe3yibTaTe YBEIHUYHBAETCSI TOK YTEUKH, ITPOTEKAIOIETO Yepes Heé U
"pazorpes” apMHPOBKH C IIOBBIIIEHHEM TeMIIEPATYPRL. I [pH HCIIpaBHOM H30IATOPE, TEMIIEPATYPHI
¢mania 1 gapdopa IMOUTH OAHHAKORE H IMPERBIIAIOT TEMIIEPATYPY OKPY Karo- IEro BO3AyXa He
Oosee ueM Ha 0,5-0,7 rpajx. Ileperpes 3arpssHEHHOIO H30JISITOPA MOXKET JOCTHTATh 2 rpajx. Yarie
BCErO ITOBPEKIACHNS H30IISATOPOB IIPOHCXOAHT B MEXCE30HbE, KOrJla B TEYEHHE CYTOK MOI'YT
HaOIIOAAThCS SHAUNTENbHBIE TIEPEITaIbl TEMIIEPATYPEHI C IIOCA Ha MIHYC.

3. lIpermyiecrBa ucnoJib3oBanua UK — KoHT poJis

B 3akmouyeHHEe CIEIyeT OTMETHIh OCHOBHEIE IIPEMMYVIIECTBA TEIUIOBH3HOHHOIO
KOHTPOIA Iepe]l TPaaHIIHOHHBEIMH METOJAMH OL[EHKH COCTOSHHS 000pYyIOBaHHS.

TelmoOBH3HOHHBIT KOHTPOIL ITPOH3BOAUTICSI B pabodyeM COCTOSHHH OOOPYIOBAaHHUSL, TO
€CTh I1OJ] HaIrPY3KOH M HaIlpsKeHHEM. Pe3yibTarel 00CIeIOBAHHS B TAKOM COCTOSHHH SBIISIOTCS
Ooree TOCTOBEPHBIMI, YEM PE3YIILTATHI OOCIIENOBAHII IT0CTIE CHATHS HaIPY3KH HIIH HAITPSKEHH AL
Tak, HarIpuMep, IS THPILIHABI H30IATOPOB HAarPy3KOH SBIISETCS He TOIBKO HaIIpsDKEHHE, HO H
TSDKEHHE TIPOBOMA. 3aMEUYEHHOE TEIUIOBHM30POM IIOBPEXKICHHE H30ISITOpa THPISHABL MOKET
OKa3aThCs He3aMeUeHHBIM ITPH OCMOTPE THPIISHBI ITIOCIE CHATHS C OITOPHI.

TeIrIOBH3HOHHEIN KOHTPOJIb ITPOBOJUTCS 03 OTKIIOUEHHS O0OpPYAOBaHHS H B JIFOOOE
BpeMd. lIoATOMY TEIUIOBH3HOHHOE OOCIHedOBaHHE OOOPYAOBAHHSA HE MEIIAET ITPEAIIPHSTHIO
BBITIOJIHATE CBOKO OCHOBHYVIO 3a[auy IO Iepeaade H pacIpeaelIcHHIO IIeKTPO3HEPT HH.

[IOCKOIBKY IOBPEKIEHHS BRISBIISIOTCSA Ha paboraroieM OoO0OpYIOBAaHHH, TO HMEETCS
3aIrac BpeMeHH JUI ITOATOTOBKH BBIBOJA Je()eKTHOro OO0OPYAOBAaHHS B PEMOHT, He OTKJIFOYAS
3JIEKTPOYCTAHOBKY H COKpaIIas BpeMS PEMOHTA 10 MHHHMYMA.

Hapsgy ¢ agpyruMH  BHIAMH COBPEMEHHOH JIHAarHOCTHKH, B YacTHOCTH C
XpoMaTorpapHuecKHM aHaIIH30M TPaHC(OPMATOPHOI'O Macla, TEIUIOBH3HOHHBIH KOHTPOIIb
TTO3BOJISIET:

- TIPEAYIIPEINUTE BOSHHKHOBEHHE aBAPHIHBIX CHTYAI[MH B 3IIEKTPOOOOPYAOBAHHH H TEM
CaMBIM ITOBBICHTH HAJEKHOCTh MEKTPOCHAOKEHHS ITOTPeOUTENIEH,

- 3HAUHUTEIILHO CHHU3HTH 3aTPaThl HA PEMOHTEI, IIOCKOIBKY ITOBPEKIEHH I BRISBIISIOTCS Ha
PaHHHX CTaIHSIX,

- OLIEHUTH JIEHCTBHTEILHOE COCTOSHHE 3IeKTPOOOOPYIOBAHHS C OIPEAETIEHHEM 3araca
ero padboToCIIOCOOHOCTH, YTO OCOOEHHO aKTYaJIbHO M1 000PpYyAOBaHUS, OTpadoTaBIero 15 ner u
Oolee.

KOHTPOJIbBHBIE BOIIPOCHBI:

AOKYMEHT MOAMWCAH
THOT eHye?
Ceprvpukar: 2C0000043ESABBBOS52205E7BAS00060000043 -
Braneneu: ey :B-aKHM,©OPRAZOMIPOBOIHUTCSA TEIIOBH3HOHHBIH KOHTPOJIb 3IIEKTPO0OOPYAOBaHHA?
3. OCHOBHEIE IIPENMYIIECTBA TEIUIOBU3NOHHOI O KOHTPOIIA.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



8. YueOHO-MeTOqHYeCKOe H HH(popMANNOHHOE 00ecneveHHe JHCIHITHHDI

8.1. IlepeyeHn 0CHOBHOM H JIONIOJTHHTEIbHOH JIHT€PATYPbl, HE0OX0AMMOMH /151 0CBOEHHSA
JUCIHHILIHHbI

8.1.1. IlepeyeHb OCHOBHOH JIMTEPATYPHI:
1. 3apanmus, JK.A. OCHOBHEIE BOITPOCHL TEXHHYECKOH 3KCIUIYATALMH 3IIEKTPOOOOPYIOBAHHA

. yueOHoe 1mocobne / JK.A. 3apangusa, E.A. MBaHoB ; MuHHCTEpCTBO 00pa30BaHHSI H HaYKH
Poccriickon @epepaipi, QelepallbHOE TOCYAAPCTBEHHOEe OIOMKETHOE 0O0pa30oBaTelIbHOE
yUpEeXJeHHE BBICIIETO ITPO(QeCCHOHAILHOIO 00pa3oBaHHA «TaMOOBCKHII IOCYZapCTBEHHEBIMH
TEXHIMYECKHH YHHBePCHTET». - TaMOoB : U3marenscteo @I'BOY BIIO «TI'TY», 2015.-129c¢. :
HJL.,Ta0l., cxXeM. - Buomiorp. B kH. - ISBN 978-5-8265-1386-6 ; To xe [ O1neKTpOHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=445120

8.1.2. IlepeyeHb JONMOJHHUT €JIHOH JIMTEPATYPbI:
1 IIpusamnos, E.E. DKcruryaraliius JIMHHH 3JIeKTpoIiepeiad CHCTEM MeKTPOoCcHa0KeHH . yueOHOoe

nocoOue / E.E. [IpuBanoB. — 2-e u3f., ctep. — M.; bepimua: Iupexr-Meaua, 2017. — 214 c. Pe-
xHM goctya: http://biblioclub.ruw/index. php?page=book view red&book 1d=481650

8.2. Ilepedennb y1e0HO-MeT0AHIECKOr0 odecreYeHn sl CaMOCTOST eJIbHOH PadoThbI
00y4YaAKOIIHMXCHA [0 JUCIIHILIHHE

1. MeToanueckie peKOMeHIAIIH IS ITOATOTORKH K ITPaKTHYeCKHM padoTaM.

2. MeTtoanyecKHe peKOMEHIALIHMH ITO OPTraHH3allHH CaAMOCTOSTeIbHOM PadOoTHl CTYIEHTOB.

3. Meroanueckie peKOMEHAIMH 10 BEOTOITHEHHIO KOHTPOJILHOH PadoTHI.

8.3. Ilepedenns pecypcoB HHPOPMAINMOHHO-TEJIEKOMMYHHAKANHMOHHON ceTH «IHTepHeTY,

He00X0,JMMbIX /I/I1 0CBOCHHS JUCIHILIHHDLI
1. http://www.biblioclub.ru -ObC "YHuBepcureTckast OHOIHOTEKAa OHIAHH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6ubnuoreuyHas cucreMa IPRbooks

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
wchukat 21 A3E9ABBRO952205ETBAS 0043E

BHHE AJ1eKCaHODOBHS



MWHHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUPEXJAEHHUE BEICHIEI'O OBPASOBAHUA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[IaTuropckuii nHcTUTYT (prnan) CKOY

MeToanyeckue ykasaHus

I10 BBITIOJIHEHHIO KOHTPOJIbHOHM PadOTEI
1o qucriumiHe « SKCIIVATAILIMA SJIEKTPOSHEPI'ETUUECKHUX CUCTEM» mis
CTYAEHTOB HaITpaBJIEHH S ITOJT OTORKH /CITEIHATEHOCTH
13.03.02 DrnekTposHepreTHKa H 3IIEKTPOTEXHHKA, [lepemaya 1 pacmpeielieHHE 3I1eKTPHYECKOH
SHEPTHH B CHCTEMAX AJIEKTPOCHAGKEHI S

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBeaenne

1. Ileab M 3aJa49M H3YYEHHA JHUCIMIIJINHDI

2. OodopygoBaHe H MATepPHAJIbI

3. HanmeHoBaHHE€ KOHTPOJIbHBIX PadoT

4. CHHCcOK KOHTPOJIbHBIX padoT

5.1 Ilepeyenb OCHOBHOH H JONOJHHTEJIbHOH JIHTEPATYPbI, HE00X0MIMOH A
OCBOCHH A MM CIHILIHHbI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BrejieHue

KoHTpompHass paGoTra cO3MaéT  ONTHMAlbHBIE  JUHAAKTHYECKHE  YCIOBHSA IS
JEeSTEIIbHOCTHOIO OCBOEHH S CTYAEHTAaMH COJIeP KaHHSI H METOA0IOTHH H3y4aeMOH JTHCIHILIIHHBI
« OKCILTyaTaIHs 3IeKTPO3HEPTeTHYECKHX CHCTeM». KOHTPOIEHEIE Pa0OTHL IPOBOISATCS C LIEIBIO
BBIPAOOTKH ITPAKTHYECKHX YMEHHH H IIPHOOpeTeHHS HABHIKOB B PEeIIEHHH 3ajJad, OTPabOTKH
yIIpaKHEHHH, BEITIOIHEHHH YepTekeH, IIPOH3BOICTBE PacCYETOB H T.11.

[{[e1pr0 KOHTPONBHBIX Pa0OT SBISETCS (POPMHPOBAHHE ITPAKTHYECKHX YMEHHH —
NIPO()eCCHOHAIIPHBIX (BBIMIOIMHATE OIpeJeI€HHbIe JEHCTBHSA, OIlepal[HH, HeOOXOAHMEBIE B
MTOCTIEAVIONIEM B MNpOodecCHOHATbHOH AeSITEIbHOCTH) HWIIH Y4eOHBIX, HeOOXOIHMBIX B
IocIIeAyIomieH y4eOHOH JeSTEeIbHOCTH IO OOHIENpo()eCCHOHAIEHBIM H ITPOQeCCHOHAIbHBIM
ITHCLATLIIHHAM.

bBuGnuorpaduyeckiii CIIMCOK COHEPKHT CBEJEHHS O CIPaBOYHOH JIHTepaType H
IOTIOIIHU T EIIbHEIX H3IaHHSIX, HEeOOXOIHMBIX JUIS YIITYOJIEHHOIO H3YYEHHS OTIEIbHBIX BOIIPOCOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



3. METOJIMKA BLITIOJIHEHUS KOHTPOJILHOU PABOTHI

Harncanme KOHTPOIIEHOH padoTEI - 3TO CBOe0OpPa3sHBIH HTOI OBJIAJICHHS TEOPHEH.

[Ipemnaraercss 10 BapHaHTOB KOHTPOIBHBIX PabOT, B KOTOPBIX MHPEeIYCMOTPEHBI KakK
TeOpeTHYECKHE 3aJaHHs, TaK H IIPaKTHYeCKHe. Bompock! c(hopMyIIHpOBaHbl TAKHM 00pa30oM, UTO
TpeOYIOT MBICIIHTEILHOIO ITOHCKAa OTBETOB B IHTEPAaType H B PealbHOH KH3HH. OT CTYJAEeHTa

TpEﬁ}"ETGH PACKPBITHE HaH0oJIee BaKHbBIX TCOPETHUYECKHX TTOJIOXKEHHI.

HpElICI‘H‘IECI{GE 3aJJdHHC IIPCAIIONIAl'dCT PCIOICHHES KOHKPCTHBIX 3dJd41 Hada OCHOBC

H3VUCHHOTI'O IIO BCCMY KVYPCY, YMCHILA ITPHMCHATE TCOPCTHYUCCKIIC 3HAHITA Ha ITPAKTHKE.

BapnaHT, 110 KOTOPOMY CTYAEHT JOIKEeH HaIFcaTh KOHTPOIbHYIO PaboTy, ONpelelIseTcs

B COOTBETCTBHH C Ha4allbHOH OYKBOM (DaMHIIHH CTYAEHTA.

HavamsHas OykBa | HoMepa BapHaHTOB HauansHas OvykBa | HoMepa BapHaHTOB
(paMILIIHH CTYJIEHTa (paMIUTHH CTYJIeHTa
APIAIO 1,7 JCH O E K 4,10
BITXYVY3 2,8 DJIOCY 5,9
BM @ III 3,9 ' THATY 6.8

KGHTIJOJ]LHEIH pﬂﬁGTa BBITIONIHSIETCS Ha IIHCTaxX A4 C THTYIIEHBIM JIHCTOM H ITPEACTABIIACT CA

BeYILIEMY ITPEIIofaBaT ellt0 JaHHOH JHCIIHIDIHHEL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3ajlaHHe Ha KOHTPOIILHYIO paboTy
TeopeTHyecKie BOIIPOCKHI K KOHTPOIIBHOH padoTe

Bapuant Ne |
YTo Takoe crpena IpoBeca rmporoga?
HaseaTh OTHOCHTEIBHEIE H a0COFOTHEIE METOJIBI OTHICKAHH S TIOBPE K EHII.
KakxoBa nmepHoHYHOCTh OCMOTPa TPaHC()OpMaTOPOB?
Kakora nmepHoJHyHOCTE OCMOTPOB PY?
BapuaHt Ne 2
KaK BRIMTOJIHAIOTCS COEAMHEHH A TIPOBOAOB BJI?
Kakora nepuognyHocts ocMoTpa KJI?
HasBaTh M 0XapaKTepH30BaTh OCHOBHBIE PEKHMBI paOOTHI TPaHC(H OPMaTOPOB.
MOXHO 1M IIPOBOAWUTHE PEMOHTHBIE PaldOTEI B CXeMe, OTKIIOYEHHOH CHJIOBBIM
BBIKITFOYATEIIEM?
Bapnant Ne 3
Kak BEITIOJHSIOTCS COeQHHEHH 1 H30IIHPOBAHHBIX ITPOBOOB?
KakxoBo HazHauYeHHe KOHI[EBOH MY(THI?
[lo xakoMy 3HauyeHHIO TOKa (MOIMHOCTH) ITPOH3BOAHTCS ITpeoOpa3oBaHHE PeaIbHOIO
rpapuka Harpy3kH B SKBHBAJIECHTHBIHN ITO TEIIJIOBOMY BO3JECHCTBHIO JABYXCTYIIEHYATHIMH
rpadHuk?
Kakoil KOMMYTAI[HOHHBIH argrapar CIVKHT U1 CO3JaHMS BHJIHMOIO pPas3phIBa
3JIEKTPHYECKOH IIETH ITPH BEITIOTHEHHH PEMOHTHEIX padoTr?
Bapuanr Ne 4
YTo Takoe oxpaHHas 30Ha BJI?
Kaxkorm rmpnbop HyKeH I OIpeelIeHH I XapaKTepa IIOBPeXIcHI S Kabes?
Kakas wmz0msIus cymmrcsS B TpaHC(OpMarope IIOclIe ero PeMOHTa, CITOCOOBI CYIIKH
H30ISIHH?
Kakoe gorryckaercs IepexXOoMHOe COIMPOTHBIIEHHE Pa300pPHBIX KOHTAKTHBEIX COEIHMHEHHI
e PY?
BapuaHTt Ne 5
Kakora nepHognyHocts ocMoTpa BJI?
Kakoe comnpoTHBIIeHHE H30ISIMH Kalelsd Ha HanpskeHHe 10 1 kB cuHraercd
HOPMAaJIbHBIM?
Kakyro ponp B TpaHC(hOpMaTope BBIIOTHSIIOT TEPMOCH(OHHBIN (PIIBTP, a30THAS H
IJIEHOYHAS 3aIUThI Macia’?
Kakon mnpubGop Haumbonee vymobeH 11 H3MEPEHHS TEMIIEPAaTypPhl KOHTAKTHBIX
COEIHHEHHI?
BapuaHT Neb
[Ipn xKakon TeMrieparype Ha rpoogax BJI rmpoucxom uT romonemoodpazoBaHHe?
YTo0 Takoe paszaenka xadess?
Kakasg jgorryckaercsd Temiieparypa HaHOolee HarpeToH TOYKH OOMOTKH  IIPH
CHCTEMAaTHYEeCKOH H aBapHIHOH Ieperpy3kax TpaHCc()OpMaTOPOB?
JlonmycKaeTcs I pasMbIKaHHE BTOPHYHOH OOMOTKH 1T 1mojg Harpy3Kom?
BapuaHT Ne 7
B yeM OImacHOCTE ronojefa H KaKOBEI MePEI O0PhOBI ¢ HIM?
Kakme MeTOoABI IIPHMEHSFOTCS 115 OTBICKAHH S ITIOBPEKAeHHH B Kadersax?
Kakag pgorryckaercs TemIiepaTrypa Macia TIPpH CHCTEMATHYECKOHM M aBapHIHOM
IeperpyskKax TpaHc(opMaTopoB?
mﬁmﬁ%ﬂmﬁ@ﬂpyﬂﬂﬁa}mﬂ HCIBITBIBAET C A BEIIPSAMIIEHHBIM HaIIPsDKEHHEM?

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E BE],I)HEIHT NQ 8

Bnaneneu:

1 VeRAR® OTEICKIBAE % MecTo TTOBpeKIeHNI B CeTH ¢ OOIBIIMMHI TOKAMH 3aMBIKAHISI Ha

3eMITFO?

Nencteutened: ¢ 19.08.2022 no 19.08.2023



2. Kakag pgoIryckaercs IIeperpyska KalGelneH ¢ PpasIHyHON H3OJISIHER,

HalIpAAKCHHA Ha ITICPHOI JTHKBH IAITIH ElBElpI]II?

Pa3InTiHOI O

3. B xaxux eIHHHI[AX H3MEPAETCS H3HOC H30JISIHA TpaHc(opMaTopa?
4. C KakKoOH IIEeNbIO 3a3eMISIOTCSI BTOPHYHBIE OOMOTKH H3MEPHTEIBHBIX TPaHC(HOPMaTOPOB?
Bapuant Ne 9
1. Kax oTBRICKHBaeTCS MECT O IIOBPEKAEHNS B Pa3sBETBIEHHOH PaCIIpelelINTEIbHOH CETH?
2. OxapakTepH30BaTh OCHOBHELIE CIIOCOOHI ITPOKIIAIKH KaOeleH.
3. Kak u xakuM IpHOOpOM onpeieisteTcsa Koa(ppHITHeHT a0copOIHH H30IISIHH?
4. Kakoe JI0ImycKaeTcs IepeXoqHOE COIPOTHRIIEHHE OOJITOBEIX KOHTAKTOB 3 ?
BapuaHt Ne 10
1. Kax OTBEICKHBaeTCS MECT O 3aMBIKAHHS HA 3¢MIIFO B CETH ¢ H30JIMPOBAHHOH HEHTPAJIbIO?
2. Kaxme My(]THI IpHMeHSFOTCS VIS COeHHeHH I KaOeei?
3. llpuBecTH cXeMy HCIILITAHHUS H3OJISI[MH ITOBBEIIIEHHBIM HAITPSDKEHHEM.
4. Yrto Takoe TeruorpaMma o0seKTa?

Ilepen pemeHHeM KaXOoH 3aJayd HeoOXOMUMO IIpopadoTaTh COOTBETCTBYHOLI[HI
TEOPEeTHYECKHI MaTepHall H METOQHYECKHE VKa3aHH I K PEIIECHHIO 3aJauH.

CTYIEHTBI JOIYCKAIOTCS K 53K3aMeHY IIOCIIE BBIIIOIHEHHS KOHTPOIBHOH paloThI, €€
PELIEH3HPOBAHH S, HCITPaBIeHH 3aMeUYaHHH H 3aIl[HTHI.

Jamawa 1. Bo3gymmHasg JmHHS sSnekTpornepefaud (BJI) mmuHOH L, BEIIONMHeHHAS
CTallealFOMHHEBBIMH  ITPOBOJAMH ceueHHeM F, TIpoXoAUT B paliOHE HMHTEHCHBHOIO
roinoneaoodbpasopanis. IlmaBka rosmonega Ha mpoBogaxX BJI MOKeT OCYIIECTBIISITHCS OT IIHMH
HI3KOI'0 HAIpsKeHH 0... 10 KB rmTaromnen THHHIO KPYITHOH Y3JI0BOH ITOCTAHIIHH.

PaccuHTats MOIITHOCTE S M HanpspkeHHe U, TpeGyeMble 1718 IIaBKH IOI0JIe1a ITepeMeHHBIM
H BBEIIPSIMIIEHHBIM TOKOM. PeKOMeHI0BaTh JJIS CBOEr 0 BapHaHTa BJI KOHKPETHEBIH cItoco0 TUIaBKH
rOJIONE/A.

BapuaHThI 3aJaHHi IIPHHATE 110 Ta0n. 1.1 B COOTBETCTBHH C ITOCHEAHEH ITHPPOH M) pa.
Tabmma 1.1

Bapmanr | 0 | 2 3 4 5 6 7 8 0
L. KM 4) 30 30 25 25 55 55 60 70 65
F, m? 70 70 95 95 120 150 185 240 300 400

Metoanueckne YKa3aHHA K pelleHHI0 3aJauM. [IpHHIMIMMAIbHBIE CXEMBI IUIABKH
rOJIONE a TIEPEMEHHBIM H BBIITPSMICHHBIM TOKOM ITPHBEJIeHBI Ha pric. 1.1. IIpH ruraBke romonema
riepeMeHHBIM TOKOM (pHc. 1.1,a) B JI mogkmovaercsa k mmHaMm 6... 10 kB HenmocpeacTtBeHHO. [IpH
INIaBKe TOJIONIela BRINIPSAMIEHHBIM TOKOM (pHc. 1.1,6) BJI mopkmroyaercsa k nmHaM 6... 10 kB
yepes BeHIpAMHTEN, UZ. B obomx ciovyasx Ha ApyroM KOHIle IpoBoja BJI 3aMbIKaroTCs
HaKOpPOTKO.

TOK 1I1aBkH Iy pekoMeHayeTcs IIPHHUMATE paBHBIM 1.0 ... 2.0 Igon. BemnunHa gormyctumoro
JUIMTEIIBHOIO TOKA Inon M YIEIBHBIX COMMPOTHUBIIEHHH T'o M JCo U1 IIPOBOAOB PA3IMYHBIX CEUEHNUH
ITPHBEIEHBI B Ta0m. 1.2.

Tabmma 1.2
F, vm2 70 95 120 150 185 240 300 400
Ty, OM/KM 0,43 0,31 0,25 0,2 0,16 0,12 0,1 0,07
Ipom, A 265 330 390 450 510 610 690 825

CepTudukar:

Bnaneneu:

[ IpuMmedanue: /{715 TpoBOJOB BeeX ceueHHH IMPHHATh Xo=0,4 OM/KM

JOKYMEHT MNMOANCcAH

3NEKTPOHHOW NOANMCLIO

2C0000043E9ABEB952205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynox 1.1 - [IpHHIMITHAIEHEIE CXEMEBI TIIIaBKH IOJIONE A IIepeMeHHBIM (a) H ITOCTOSHHBIM (0)
TOKOM

[Tn1aBKa rojosena rmepeMeHHBIM TOKOM (prc. 1.1, a).

1. [IpHHSTE ONMpeAelIEHHYIO BENMHYHHY TOKA IUTABKH ronoinena Io.

2. Onpenemuts corporuBieHHS IMpopogoB BJI (R, X u Z).

3. Ilo BemmyumHe TOKa Inn M IIOJIHOMY COIPOTHBIIEHHIO 7, BBIUHCIIMTE JIHHEHHOE
HaIIpsDKEHHE NCTOYHNKA ITHTaHUS U IIpHHATE OMIKafIlee HOMHHAIIBHOE HAIIPSIKEHIE.

4.,  Tlo BemuumHaM In; 1 U ommpelemMTh IMOTHYIO TpeX(pa3HyI0 MOIHOCTE S, TpeOyeMyIo
JULS TUIAaBKH TOJIONIEA.

[TnaBKka rojoseaa BRIIPSIMIEHHBIM TOKOM (pHC. 1.1,0).

1. IIpHHATE TAKVYIO K& BENIHYHHY TOKA IUIaBKH TOIoIeaa In;.

2. OnpefendTh aKTHBHOE COITPOTHBIIEHIE ITPOBOIOB R.

3. 110 IIpHHATOH BEIHYHHE TOKA Ip; M COIMPOTHRIIEHHIO R BEIYHCIINTE HAITPSKEHHE Ha
BBIXO/ e BRIITPpsMHUTEIS U g.

4, IIo BermmmunHaM I, u Uy paccyMTaTh MOIIHOCTE Ha BBIXOJIE BRIIIPSIMHUTEIS Pa.

5. [Ipn ompeaeneHHH MOIITHOCTH M JIMHEHHOI'O HAIIPSDKEHHS Ha BXOJE BBIIIPSIMHTES

HCIIOJIb30BaTh CIIEAVIOIIHE ITPHOIMKEHHBIE BRIpaKeHHUS. S = Py, U=Uqy V2 , IIPHHATE OIIMKaHIIee
HOMMHAJILHOE HaIlPSKEHHE.

Mcxoms 13 BelMYMHEL MOIMHOCTH S, TpeOyeMOH I IUIaBKH TOJI0JIela, PEKOMEHIOBATh
JUUISI CBOETO BapHaHTa KOHKPETHEIN CIIOCO0 ITIIaBKH.

3agaya 2. OT I7IaBHOHM ITOHHZKAIOINEH ITOACTAHIIMH ITPOMEBIIIUIEHHOIO IIPEIITPHSTHS K
pacnpegemurebHOMY ITYHKTY (PII) nmponoxkeHa T ner Ha3ag KaOelnbHasI THHHSA HallpsbkeHHeM U
= 10 kB, cocrosas u3 » nmapajuielIbHBIX KadeleH ¢ aFOMHHHEBBEIMH XIUIaMH ceueHHeM F. B
HACTOsSIIEE BpeMs pacueTHas Harpyska Pl cocrariser Sp.

OILIeHHTh JOITYCTHMOCTE TIEPErpy3KH Kademnell B HOpMaJIbHOM PEXKHME H IIPH aBapHITHOM
OTKIIFOUEHHH OJHOr0 M3 KadeneH. IIpH HegoImycTHMOH Ieperpyske Kadenen gaTh 000CHOBAHHBIE
pacyeToOM PeKOMEHIAIIHH I10 VBEIIHYEHHIO KOITHYeCTBA KalbeeH.

BapuaHTel 3agaHHH IIPHHATE IO Tadm. 2.1 u 2.2 B COOTBETICTBHHM C IIOCIEOHEH H
IIpeATocIeIHeH ITH( PO I (pa COOTBETCTBEHHO.

Tabmmira 2.1
Bapuant | 0 1 2 3 4 5 6 7 8 9
Sp, MBA | 7 9 12 11 13 17| 8 |12 | 14 | 14

F, nv? 70 | 95 | 120 | 150 | 185 (240 | 70 | 95 | 120 | 150
1, IIIT. 4 1 4 3 3 3 5 5 5 4

Ta0Omuia 2.2
B@.R}J,@I:{Ir T THAY 1 2 3 1 5 6 7 8 9
ATEXTREHHON NOANUGLIOH 10 16 19 8 12 6 18 17 | 20
ool e dzomarma, . o fBMTTT | B | P | T8 |1 | M8 | P |EM| B
Crioco0l mpokmagku | Tp. | Otkp. | Tp. | Otkp. | Otkxp. | Tp. | Otkp. | Otxp. | Tp. | Th.
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[Tprmeuvarmie. Uzomsmug: b - Oymara, ImpoImTaHHasI MacJIOKaHH(OIbLHEIM COCTaBOM;, B -
ITOIMHBHHIIXJIOPH, 1] - monuaTiiieH;, 1B - CIMTEIN ITOTHATIIIEH, P - pe3uHa. Crioco0 MpOoKIa KH:
TP. - B 3¢ MJIISIHOH TPaHIIEE, OTKP. - OTKPBITO.

MeToan4yecKHe YKA3aHHA K PellleHHIO 3a1a4H.

ITo pacueTHOI Harpyske Sp U HanpsckeHuro U oIpefersieTcs pacueTHEIH TOK Ip. 11o Tadm.

2.3 onpeaensaeTcsa JOIIYCTHMBIH JJIHTEIBHEIN TOK OJHHOYHOI0O Kadeid Iy.n B COOTBETCTBHH C €r0

H30ISILHEN H CIIOCO00M ITPOKIIaIKH.

Tabmma 2.3

F, m? 70 93 120 150 185 240
M 130 155 185 210 235 270
165 205 240 275 310 355

1B P 140 170 200 235 270 320
» 210 255 295 335 385 430
e 235 285 330 370 425 305
210 250 280 320 360 415

[IprMeyanne. B uwncimTene yKasaH lgqn IIPH OTKPEITOH ITPOKIaAKe KabelleH, B 3SHAMeHaTele

- TIPH TIPOKJIAJIKE B 3€MIISIHOH TPAHIIIEE.
IIpn mapawiensHOH IIPOKIAJKe KaldelleH Ha BeIHNYHHY Ijon BBOJHUTCS ITOITPABOYHBIH

KO3(ppHIIHEHT K, YUHTHIBAIOIIII KOIHYeCTBO IT Kabenel (Tadm. 2.4).

Tabmuia 2.4.
n , IIT 1 2 3 4 5 6
K o 1 0.98 0.96 0.95 0.94 0.93
ne | 0,9 0.85 0.8 0,78 0,75

[IprmMeyanne. B uncmmTene ykasaH K, IIpH OTKPBITOH IIPOKIaJKe KaOeJleH, B 3HaAMEHaTelle
-TIIPH TIPOKJIAJKE B 3€MIISIHOH TpaHiee. lIpH OTKPBRITOH ITPOKIAJKe ITapaUIe/IbHBEIX KadeleH B

KOIMMYecTBe O0JIee IMECTH IIPHHUMATE kK, =0,92.
[IpoBepka IOMYCTHMOCTH Harpy3kH Kalenelh B HOPMAJIbHOM peXHMe PadoThI

BBITIOTTHSIETCS TIO YCIIOBHIO

[IpH HEBBIMMOIMHEHHH ATOr'0 YVCIOBHSA JAaTh PEKOMEHHAI[HMH IO YBEIHYEHHIO KOIHYECTBA
Kalesnen. /111 HOBOI' O KOIMYecTBa KabelleH H ITIOBTOPHTE ITPOBEPKY. HeoOXoauMO HMETE B BHIY,
YTO IIPH IMPOKIIaJKe KabeleH B TPaHIIEE AOIMOIHUTEIBHEIE KaOelIn OVAYT IMPOI0KEHEI B HOBOH
TpaHIIIEE.

[IpH OTKIIIOYEeHHH OMHOrO M3 Kadelei JOITYCKAaITCS CIEAYIOIIE aBapHITHBIE TIePErPY3KH
Knep OCTABIIMXCS B paboTe KaOemnen:

Knep =1,3 - 1711 xaOenel ¢ OyMaKHOH ITPOIMHTaHHON H30ISIHE,

Knep =1,23 (1,27) - ama xkabeneH ¢ H3OMSAIHEN U3 CIIMTOTO ITOMHMATHIIEHA IIPH IIPOKITAJKE B
3eMIIe (BO3IyXe);

Knep =1,18 - g5 Kabemnen ¢ pe3sHHOBOH H3OIISIIHEN,

Knep =1, 15 - 14 xabenen ¢ H30IAIHEN U3 MONMHBHHIUIXIIOPHIA U ITOIHATHIIEHA.

Hnsa xabenen ¢ OOOH H3OIMIMEH, HAXOMSIIHMXCS B SKCIUIyaralpmu Oonee 15 1er,
I OITYCTHMAsI IIeperpy3Ka ZoikHa ObITh cHIDKEHA 0 10% (kpep =1,1).

JIOITYCTHMOCTE TIEPErPY3KH KadeleH B aBapHIHOM PeXKHMe IIPOBEPSETCS IO YCIIOBHIO

(”"1) kn-l knep I.Iiﬂn = Ip- (2.2)

[orpalounbiit Kgshdurnent ko onpegensercs mo tadn. 2.4 s KomidecTa kKaderneit n-

il ] [prp HeBEHTOIHEHHI YeAoBHA(2:2) TaTh peKOMeHIal[HH 110 YBEIIHYEeHHIO KOJIYecTBa KaOemeH.
1 HOBOI'O KOIMMYECTBA Kabenen H ITIOBTOPHTH ITPOBEPKY.



B KauecTBe aBapHHHOIO CIEAVET IPHHHMATh Haudolee TSOKEIBIH pexiM. Ecm 1o
ycitoBsIM (2.1) 1 (2.2) xommdecTBO KaOeneH cleAyeT YBEIHYHTH, TO B KaueCcTBE aBApHIHOIO
peXxUMa IIPHHIMATE OTKIIFOUYEHHE JIOTIOJIHHTEILHO IIPOIOKEHHOIO HOBOT'O Kabers.

3agava 3. /719 IBYXCTYIIEHYAaTOr0 CYTOYHOI'O I'padpHKa Harpy3KH TpaHc)opMaTopa (pHC.
3.1,a) TpeOyeTrcA:

pPacCUYHTaTh IePeXOHBIH TEIIOBOH PeKHM TpaHCc(opMaropa;

OLIEHHTH JOITYCTHMOCTDh CHCTEMAaTHYECKOH IIEPErPY3KIH,

OLIEHHTh OTHOCHTEIILHBIN H3HOC BUTKOBOH H3OJISINH 3a CYTKH.

BapuaHTel 3agaHHH IIPHHATE IO Tadin. 3.1 M 3.2 B COOTBETCTBHH C IIOCIIEAHEHN
NIpeATnocaeIHeH Hdpoit mmdpa cOOTBETCTBEHHO.

H

& 0 ﬂ.t;

Kal- — —
I \ 3
K. e I I I
1 | I | Eafh | j fz
| | | d 1
+ i ; | i !
0 24 0 AT L 24
Lt——l | tJ

Prcynok 3.1 - JIBYXCTyIleHUaThIH CYTOYHBIH T'paHK Harpy3kH (a) H TIepeXOJTHBIH
TeIJIOBOH pe’XHM B TpaHc]opMaTtope (0)

Tabmma 3.1
0 | 2 3 4 5 6 7 8 9
Ki0oe. | 0,95 0.9 0,85 0.8 0,75 0,7 0.65 0.6 0,55 0.5
K»>.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
Tabmuia 3.2
0 | 2 3 4 5 6 7 8 9
Tp-top | TMH | TAIH | TMH | TAIH | TMH | TIH | TMH | TAH | TMH | TIH
YCIIOBHS | 3SHMa JleTo ['ox SHMa JleTo ['ox 3HMa JleTo ['onx SHMa

Bnaneneu llleGayxoea TaTes

MeToanyeckHe YKa3aHHA K pelneHnIo 3ajgaud. Ha puc. 3.1, 6 nmokasaH IepeXoaHbIH
TETUIOBOH Pe’KHM B TPaHC(pOpMaTOpeE IIPH ero padoTe 10 3aJaHHOMY JBYXCTYIIEHYAaTOMY I'pa]HKy
Harpy3kH (puc. 3.1,a).

Temmeparypa Bo3gyxXa ®; B TeUeHHE CYTOK IIPHHHMAETCS HEHM3MEHHOH H PaBHOH
SKBHBAIIEHTHOH TeMIlepaType (Ipsmas 1). M3meHeHHe TemIlepaTyphl Maclla ®, Ha BBIXOJE H3
OOMOTKH HIIIFOCTPHPYETCS 3aBHCHMOCTBIO 2, H3MeHEHHEe TeMIlepaTyphl HanOolee HarpeToH
TOYKH OOMOTKH &}, -3aBHCHMOCTBIO 3.

3HaueHN I SKBHBAIEHTHRIX T'OAOBLIX, 3HMHHX H JIETHHX TeMIIEpaTyp IS TOpoaoB CeBepo-
3arnaJ Horo peruoHa IpHBeAeHEl B Ta0i. 3.3. CTyAeHT BEIOHPAEeT TEMIIEPATYPY B COOTBETCTBHH C
MECTOM ITPOKHBAHHS H 3aJaHHEM (TOJI, 3HMMa, JIETO).

B yCcTaHOBHBIIIEMCS TEIUIOBOM PEKHME C HAaIrPy3KOH K IpeBBIIIEHHE TEMIIEPAT YPBI Maclia
Ha BBIXOJIE M3 OOMOTKH HaJ TEMIIEPAT VPO BO3IyXa OIPEIEISACTCS IO BEIPakeHHIO

A® () = AB [ (1+RKL)/(1+R)]'.

AOKYMEHT MNOANMCAH
NNEKTPOHROW NO4INMCBEHD

(3.1)

wdmkar: 2C0000043E9ABBBO952205E7BAS00060000043E
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Tabmmra 3.3

OKBHBaJIEHTHAS TeMIlepaTypa Bo3ayxa B, , C
HaceneHHBIH ITYHKT rooBas 3HMH SIS JIETHSIS
ApPXaHTeIbCK 5.8 -11.4 14.0
Borormaa 7.4 -10.8 15.5
Bopkyra 0,5 -19.4 0.4
KamHuHIpa 9.9 -2.4 16.5
Kangamakiia 4.5 -10.,6 12.5
KHpoBCK 2.9 -11.3 10,9
MypMaHCK 34 -9.5 10,7
HappsH-Map 2.0 -15.7 10.3
Hosropoxn 8.3 -7.6 16,0
IleTpo3aBoJICK 7.1 -8.8 15,1
[IckoB 8.8 -6.5 16,3
CaHkT-IleTepOypr 8.6 -6.8 16.4
CBIKTBIBKApP 6.5 -14.,1 15,0
TBeps 8.1 9,1 15.9
Yepernoselr 7,7 -10,2 15.8

[0 3TOMY BBEIPaKEHHIO BEIMHCISIOTCS 3HAYEHHSI AOoax1y) H A®oax2), COOTBETCTBVYIOIIHE
yCTaHOBHBIIEMYCS TEINIOBOMY PeXHMY TpaHc(] opMaTopa, padorarornero ¢ Harpyskoi K1 mm K2.
HeoOxomMBIe YHCIIOBRIE JaHHBIE IIPHBEIEHEL B Ta0lI. 3.4.

M3MeHeHHe IIPeBBIIIEHHS TEMITEPATYPhI Macia Ha BEIXO/E H3 OOMOTKH HaJl TEMIIEPATYPOH
BO3/IyXa B IIEPEXOAHOM TETJIOBOM PeKHME ITPH H3MEHEHHH Harpy3KH OT 3HaYeHH I K\ 10 3HaueHH
K ompepensgercsa 3KCIIOHEHIIHAILHONH 3aBHCHMOCTBIO

A® m(f)=ﬁ®mﬂ(1 )'l‘[f.’l@ua{l(g)-A@m(K 1 )] [1 -GXP(-I/ To)]. (3.2)

JInsa sHaveHHH t =1,2,3...t MO 3TOMY BBIPpa)KEHHIO CTPOHTICS 3aBHCHMOCTE A®4(t) Ha
HHTEPBAJIEC IIEPErPY3KH t, OMPEAcIIeTCs IIPEBBIIICHHE TEMIIEpPATYpPhRl Maclia Ha BEIXOHE H3
OOMOTKH HaJ[ TeMIIepaTypOH BO3AyXa K KOHIY HHTepBala Ieperpy3KH A®qy; H TeMIleparypa
Maclla Ha BRIXOJIe M3 OOMOTKH K KOHI[Y HHTEpBaja IIEperpy3KH

Op= O, TAO 4.

HN3MmeHeHHe ITPCBBIIICHIA TCMIICPATYPBI MdCJld Hda BBIXOAC H3 OOMOTKH HaJl TehﬂTEpﬂT}prﬁ
BO3QyXa B HHTCPBAJIC ITOCJIC IICPCIPY3IKH OIIPEACIIACTCA SKCITOHEHI[HATIbHOH 3aBHCHMOCTBIO

ﬁ@m(f) =A®ﬂa{]{ 1 ]+[A®mt - ﬂ@aa(g_] )] [C‘Kp(-tf"l'n)] . (3.4)

Jlnsg 3HaueHHN t = 1, 2, 3 ... 310 110 3TOMY BEIpaKEHHIO CTPOHTCS 3aBHCHMOCTh ®,(1) Ha
HHTEPBAJIE II0CTIE IePerpy3kH. CUHTAeTCs, YTO Yepes3 BpeMsL, PaBHOe 3Tp, IePeXOAHBIH TEIUIOBOH
ITPOLIECC ITOITHOCTHIO 3aTYXAET.

[Ipn M3MeHeHHMH Harpy3kH H3MeHeHHe TeMIlepaTyphl OOMOTKH ITPOHCXOIHT HAMHOIO
ObICTpee, YeM H3MEHEHHE TeMIIEpaTypPhl Macila, ITOCKOJIBKY TEIUIOBAs ITOCTOSHHAs BPEMEHH
OOMOTOK 3HAYMTEIIBHO MeHbBINE To. C HEKOTOPBIM IIPHOMIKEHHEM MOKHO CYHTATh, YTO IIPH
CKAaUKOOOpasHOM H3MeHEeHHH HArpys3KH H3MeHEHHE TeMIlepaTypbl Hanbojlee HarpeTo TOYKH
OOMOTKH ITPOHCXOAHUT MITHOBEHHO.

B yCcTaHOBHBIIEMCS TEIIOBOM PEXKHME C Harpy3koH K| IIpeBHIIIEHHE TeMIIEPaTypPhI

Haubornee HarpeToln TOYKH OOMOTKH HajJ TeMIlepaTypOH Macjla Ha BBIXOJE H3 OOMOTKH
OHPEACTHCTICA IO BHIPA KCHITIO

3NEKTPOHHOW NOANMUCLIO

(3.3)

Kat: Z2C00000043BE9ABBBY952205E FBASDODE0CTEH

(3.5)
Dayxopa TatekAHa AneKcaHaopoBHa

[To aHaJTorHIHOMY BEIPaKeHHIO BEIYHCIIIETCS 3HAUEHHE A@hor2), COOTBETCTBYIOIIEE HATPY3KE
Ko.
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Tabmmia 3.4

Haspanriie rmokasaresns OO603H. TMH TIH
[IoxaszaTenp cTelleHH Macia X 0.8 0.9
[IokazaTelm cTeleHH OOMOTKH y 1.6 1.6
OtHortreHHe APxs/APxx R 5 6
TermoBas IIOCTOSHHAS BPEMEHH Macla To, U 3 2.5

HPEELIH_[EHHE TEMIICPAT YPbI MACJId Ha BBIXOJC H3

y ABoar, C 55 52
OOMOTKH HaJ{ TEMITEPATYPOH BO3TyXa

[ IpeBrIlIeHHEe TeMIIepaTyphl HanOoIee HarpeToH
TOYKH B BEPXHEH YACTH OOMOTKH HaJ TEMIIEPATYPOH AB®por, C 23 26
Maclla Ha BBIXOJE M3 OOMOTKI

HpEI[EHLHﬂH TEMIICPATVYpPad MdCJIda Ha BBIXOJEC H3

@'@max:C 105 105
0OMOTKH

[IpenenpHasg TeMiiepaTypa HandoJiee HarpeToH

@'hmax:.ac 140 140
TOYKH OOMOTKH

Temrieparypa Hanbonee HarpeToOH TOYKH OOMOTKH,
ITPH KOTOPOH OTHOCHTEIBLHBIH H3HOC H3OIISIIHI C 98 98
PaBEH eIHHUIIE

[Iprvedannie. MHAEKCH h, 0 H a cooTBeTcTBYIOT BepxXHed (high) yacTH 0OMOTKH, MacIy
(o1l) 1 BO3IYXY (@ir) coorBeTcTBeHHO. MHEKC I COOTBETCTBYET HOMHHAIBbHOMY (rated) 3HaUYeHHIO
ITapaMeTpa.

JlalIpHEeHIIIee H3MEHEHHE TEMITEPATYPEI HaHOOJIee HArPETOH TOYKH OOMOTKH B HHTEPBAJIe
IIEPETPY3KH t OIpPEeaesercs H3MeHEeHHEM TeMIlepaTyphl Macia. OKCIIOHEHTHl YBEIMYEHHS
TeMIIepaTyphl HanOoJee HarpeTOH TOUKH OOMOTKH ®y, H Macita &g HAYT ITapauielIbHo (puc. 3.1,6).
Temrmeparypa HanOOJIee HarPeTOH TOYKH OOMOTKH K KOHIY HHTepBajla IePerpy3KH COCTaBUT

Ont = Ogt + ABpox2). (3.6)

IIpn cxkaukooOpazHOM YMEHBINEHHH HAarpys3kKH OO0 3HaYeHHA K| Temrieparypa Hamndoiee
HarpeTol TOYKH OOMOTKH MIHOBEHHO YMEHBIIAETCS Ha BEIHYHHY AGpox1) H B JAIbHEHIIEM
3KCIIOHEHTHI YMEHBINEHHS TeMIlepaTyphl HanOolee HarpeToH TOYKH OOMOTKH M Macia HIVT
ITapanieabHo (pHc. 3.1,0).

JloImyCcTHMOCTh ~ CHCTEMATHYECKOH  IIEPETPY3KH  TpaHC(oOpMaropa  OLEHHBAETCS
COTIOCTABJIEHHEM PacCUHTAaHHBEIX K KOHI[Y HHTEpBala IIEPerpy3KH TeMIlepaTyp HaHoOoIee
HarpeTod TOYKH OOMOTKH ®j; H Maciia Ha BEIXOAE H3 OOMOTKH ® C IIpee/IbHBIMH 3HAUYEHHSIMH
ATHX TeMIleparyp (Tabm. 3.4).

st orpefeleHHs TepMHYECKOro H3HOCA M3OIIIHMH CISIVET YYAaCTKH H3MEeHEHHS
TEMIIEPATYPhI HaHOOJIee HArpeTor TOYKH OOMOTKH Oy pa3OnTh Ha HHTepBalbl Ati, B KOTOPBIX
H3MeHeHHe TeMIlepaTyphl ®, MOXHO CUMTaTh THHeHHBIM (pHc. 3.1,6). Ha kxaXxgoM M3 TakHX
HHTEPBAJIOB HM3MEHEHHe ®) 3aMeHSETCS CPeIHHM 3HaueHHEM O YYacTOK C HEeH3MEHHOH
TEMIIEPATYPOH B, IIPEALIECTBYIOIIII IIEPETPY3KE, CUUTAETCS OJHIM HHTEPBAIIOM At;.

M3HOC H30IMSIMH 32 CYTKH OIPEAcIsSeTCs B COOTBETCTBHH C O-I'PaJlyCHBIM IIPABIIIOM
CTapEHN S H30ISAIHH 10 BEIPAKEHIIO

1

Y= __Ez E At; 2(@hi-98Y6 (3.7)
1

PEIBMEPHIDCTL H3HOCa H3O0JUIIIH - «HOPMAJIBHBIC)) CYTKIH. OIHH {(HOPMAJIbHBIC» CYTKH

GGGTEET%‘WQEW ol ]ﬁf{t;%%ﬂﬂmm 3a CYTKH IIpH paboTe TpaHc]opMaTopa ¢ TaKHM IIOCTOSHHBIM

o EpadbHKOM HaTpy3Ky IIPH, KOTOPOM TeMIlepaTypa HaHOoJIee HarpeToH TOYKH 0OMOTKH &), =98°C.

n
L0OBd iTeHHE Ad1eKCaHdDOBHLS



IIpamep pacuera
TenioBbIe pesXMbI H HATPY301HASA CIIOCOOHOCTD

TpaHc(hopMaTopoB

2.1. IIpeBblmieHHe TeMIePATYPbl H MACJIa B YCTAHOBHBILIEMCSH
COCTOSHHH

CrangaproM 14209-85 VCTAHOBIIEHEI CIEAVIOIHE TEMIIEPATYPRI M ITPEBBIIIIEHHS
TeMIlepaTyphl YacTel TpaHc(]opMaTopa IIPH HOMHHAIBHBIX YCIIOBHSIX.

[IpeRblllieHHe TEMITEPATYPhl MAcila B BEPXHHX CIIOSX HaJl TEMIIepaTYPOH OXJIaKIaroIleH
CpeIbl I TpaHc]opMaToOpoB ¢ cHeTeMoi oxnaxaeHHa M u I coctaBnsger & = 60(55)°C; nng
cucreMm oxmaxkaeHusa L u J]I] - 6 = 40°C;

HomrmHanpHasg TeMieparypa oxXJraxIarone cpeabl Jom = +20°C.

JI11s yKazaHHBIX YCIIOBHH OIPeAelISIOTCS IIPEBLIIIIEHHS TeMIIlepaTyphl OOMOTKH B HaHOOIIee
HarpeToH TO4YKe HaJ TEMIIEpATyYPOH Macla JJIS TPaHC(POpPMAaTOpPOB ¢ CHCTEMAMH OXIIaKJeHHS
MyJT - Gusme = 18(23); a 4111 TpaHCHOPMATOPOB € CHCTEMAMH OXJIAaKIEHHS I I = 38°C

YciioBHas TeMiiepaTypa OOMOTKH B HauOOJlIee HarpeTol TOYKE, IIPH KOTOPOH HM3HOC
H30III[MH  Kilacca A  paBeH 1, 4YTO COOTBETCTBYET HOMHHAIBHOMY CPOKY CIIYKOBI

tparcopmaropa, Hen =98 oc.

HHINn
TeMrieparypa B HaHOOJIee HAaIPETOH TOYKE:!
‘QHH!'?I —_ 19.:13:& + ﬁw + ﬂmﬂm. (21)
JIlI1  YCTAHOBHBIIIETOCS PeXHMa paldoThl IIPEBBIIIEHHE TEMIIEpPaTYpPhl Macila Hajl
TeMIIepaTypPOH OXJIaKHIaroIIeH cpeJbl MOXKET OBITEH OIpeJlelIEHO BEIpaKeHHEM | 3]:

X
1+ dK ?
6 = O inom | (2.2)

rJe d = Prs/Pxy— oTHomeHHe IoTepb XX K rmorepsM K3 1mpH HOMHHAIBbHOH Harpy3Ke;
K = S/Suon — OTHOCHTEIIbHASI Harpy3Ka TpaHchopMaTopa.
[IpeBrIIieHHE TeMIIEpaTyphl OOMOTKH B HaHOOJIEe HArpeTOH TOYKE HaJ TeMIIepaTypOH
Maclla B BEPXHHUX CIIOSX ITPH OTHOCHTEIILHOH Harpy3Ke K B YCTaHOBHBIIEMCS PeKHMe MOKET OBITh
OIPEIEIIEHO M3 BRIPAKEHHS

o =, K. (2.3)

HHN1.M HHML. M. HOM

3HaueHH TTOKa3aTelIeH X H y B BRIPAKeHISIX 2.2 M 2.3 3aBHCAT OT CHCTEMBI OXJIAXKIEHHS

(tabm. 2.1).
Tabmina 2.1
CHcTeMa OXJIaxIeHIIS Mu J| I u JIL
X 0.9 1.0
y 1,6 1,8

Ilpumep 2.1. OnpefenuTh TeMIIEpaTypy 0OMOTKH TpaHc(opMaTopa B HaHOOJIee HarpeToH
TOUYKE JUIS CIEAYIOIHNX HCXOMHBIX JTAHHBIX:

TeMIlepaTypa OKPY KaroIleH cpelibl 3o = 257C, ko PpHIHeHT 3arpy3KH TpaHcpopmaTopa K
= (),8. CucremMa oxXmnaxaeHus /J.

P erughirigie M Bpipaenis (2.2)
SNEKTPOHHOW NognMcbio []?9
Cepmwdoumkatr: 2C0000043E9ABEB952205E7BAS00060000043E 1 + 5 W 0 8 2
Bnapeneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa GM — 5 5 ’ p— 3959

1+5
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ITo dpopmyme 2.3:
6. =23.08"°=161;

HHINM
S =9+0,+6,, =25+399+161=81°C.

HHIM

2.2 IlpeBbIieHHe TeMIIEPATYPhI MACIA H 00MOTKH
TpaHcopMaTopa B IePEX0JHOM peKiMe

[IpakTHYecKH Harpyska TpaHC(OPMAaTOpPOB He OCTAETCA HEeM3MEHHOH. CyTOUHBIH I'padHK
Harpy3KH MOKeT OBITh IIPeJCTARIIEH CTYIIEHUYATHIM, ¢ Harpy3kaMH K; H IIPOJOIIKHTEIILHOCTBIO

CTVIIEHEH At KOIHM4YecTBO CTVIIEHEH BBIOHpPAeTCS B 3aBHCHMOCTH OT TpeOyeMOH TOYHOCTH
pacdeTa H ocoOeHHOCTeH (paKTHYEeCKOIO rpad)HKa Harpy3KH.

[IpH HM3BEeCTHOM 3HAYeHHH HA4YaJlbHOT'O ITPEBHIIICHHSA TeMIlepaTyphl Macila & (B Hayaie
TIEPBOIL CTYIIEHH ), MOKHO OIIPeJeIHTh KOHEUHBIE 3HAUeHHI &), 65, ..., 6, 14 KaXIO0H CTYIeHH
H3 CIIeIVIOIHNX BhIPaKeHHH

AL
O =0,+ (0, —6)1—e I,
At
0,=6,+(6,,-06))1—e I, > (2.4)
_ Aty

0,=0,1+ (eyn —,)1—e Y ),

rJe &1, G2, ..., By - IPEBHIIIIEHHE TEMIIEPATYPEI Maclla HaJl TEMIIEPATYPOH OXITa’KIaroIlei

CpeJbl B YCTAHOBHBILIEMCS PEKHIME ITPH Harpyskax K, Kz, ..., Ky

I’ — TemmoBas IOCTOSHHAs BpeMeHH TpaHc(opMmaropa. [IpH OTCYTCTBHH JaHHBIX
3aBOJIa-H3TOTOBHUTENS AJII TPaHC() OPMAaTOPOB, BEITYINEHHEIX ITocie 1975r., cieayeT MpHHHMATh:
I’ =3y jpna rpaHc]opMaTOpPOB ¢ cHcTeMaMH oxnaxaeHHI L u J[1].

TermoBas IMOCTOSIHHAS BpeMeHH OOMOTKH 1o 3HAUNTEIBLHO MEHBIIE ITPHBEIEHHBIX BEIIIIE
3HaYeHHH ITOCTOSHHBIX BpeMeHH TpaHcpopmaTopa 7. CornmacHo I'OCT 14209-85 pekoMeHIyeTCA
B PpacueraxX II0 OIPeIellcHHIO TeMIlepaTypel HauOolee HarpeTol TOYKH OOMOTKH ITpH
ITPOAOKHTEIIBHOCTH CTYIIEHH HAarpy3KH Ooriee (0, 5 u IMpHHIMATh, YTO IIPEBLIIIIEHHE TEMIIEPATYPhI
HauOoJlee HArpeTon TOYKH OOMOTKH HaJ TeMIIeparyporn wMaciaa Giumu VYCTAHABIIMBAETCH
MI'HOBEHHO.

IIpumep 2.2. OnpefemdTs MAKCHMAJIBHYIO TeMIIEPATypPy HauOoOIee HarpeTOH TOYKH
0OMOTKH TpaHc(opMaropa Ui IpadHKa Harpy3KH ITpHBeJeHHOro Ha pHc. 2.1. Temmeparypa
OKPYKaroIleH cpedbl Foipy = 20°C, a HaUaIbHOE IPEBBIIIIEHHE TEMIIEPATYPEI Macia COCTABIISIET
Bunay = 15°C. UcxotHOE IpeBBIIIEHHE TeMITepaTyPhl HaHOoIee HarpeTOH TOYKH TpaHCc(opMaTopa
Binm = 3,2°C. CHcTeMa oxXnaXaeHHS TpaHchopMaTopa /.

1+5-0,4°
1+5

OKYMEHT NOANWUCAH 6];‘"‘J-’i’ =27,9°C; 6?-@.-3 = 37.9°C.
H@wmlﬂm; = 23-04"°=5,3°C; Gnumz = 10,2°C;

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E @ . 16 l GC
Bnapneneuy: lLlebayxoea TaTeAHa AnekcavapoBHa HHM3 — ’ .

13 BeIpaxeHnn 2.4:

0,9

Pewenue. Tlo popmymne 2.2: 6,7 =55 =18,6°C ;
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2
0.,=15+(18,6—15)(1—e 3 )=16,75°C;

4
0,,=16,75+(279-16,75)(1—-¢ 3 )= 259C;
2
5M3: 254+ (379-25)(1-e¢ 3 )=25+17,25 =31,27°C.
K
N
1 4
0,8 +
0,6 T \
0.4
0.2 T
) I I I >
2 4 6 8
8.0 °C Puc. 2.1. I'paduk Harpysku TpaHc(opMaTOpa
N
70 | 67,37
61,1
60 - ‘-gHHT o0M
47,0 /
04 L S
¥ 1703 425 31,27
0
20
10 -
| | | > !

Puc. 2.2. U3sMeHeHHe TeMIIepaTyphl HaHOoJIee HarpeToH TOYKH 0OMOTKH TpaHc(opMaTopa
MakcuManbHasd TemIleparypa HanOolee HarpeTOH TOYKH B KOHIIE TPETheH CTYIIEHH

HarPY3KU B e Hoaitaky 2/ +16,1 = 67,37°C.

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

snapenen. WO FOT SiIfIOROE“¢TAfenne HM301IA0HH, ABApHiiHbIe H CHCTEMATHYeCKHE Ieperpy:skKu
TpaHcdopMaTopoB
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2.3.1. Tennosoe cmaperue U3oaAUUU MPAHCPHOPMAMOPOE
[IpH TIOBBIINIEHHH TeMIIEPATYPHl HM3O0IIMH B COOTBETCTBHHM C 3aKOHOM AppeHHYCca
YCKOPSIFOTCS XHMHYeCKHE peakKIHH (ITIaBHBIM 00pa30M OKHCIIHTEIbHEIE). 3aBHCHMOCTEL CPEHET O
CpOKa CIIYKOBI H30JIMH Ki1acca A OT TeMIIEpaTyPhI IIPH H3MEHEHHH IIOCIeMHEH B Ipeeiiax oT
80 mo 140°C MokeT OBITH IIPeJCTaBIIeHA CIIEeIYIOIIEH () YHKIHEH

A
J=A4e ~THim (2.6)
| (= A H @ —ITOCTOAHHDBIC, 3aBHCAHAIIC OT BILAA H30JLAIIIIL,

4 - TeMIieparypa B HauOoJee HarpeToH TOYKE.
OTHOCHTEJIFHBEIH CPOK CITYKOBI H3OJISI[HH

A ) 2.7)
VfﬂM
BEHIIIHIHH: GﬁpﬂTHﬂH OTHOCHTCIIbHOMY CPOKY GH}DK@BI:, HA3BIBACTCA OTHOCHTCIIBHBIM
H3HOCOM H30JIITH:
F, = Ea(.ﬂ—.ﬂﬂm) _ 2"-'1('9_ Syone )/ 0,693 — 2('9_ Syone )/ A : (2.8)

rae 1/0,693 =lne/In2; A=0,693/a.

IIpH orleHKe MPOIECCOB CTAPEHHA H3OMAIMH IPHMEHSIOT IIECTHIPALYCHOE IIPABHIIO. JTO
O3HayaeT, YTO IIPH H3MEHEHHH TEMIIEPATYPBl Ha Kaxaple 0°C  OTHOCHIENIBHBIH H3HOC M
COOTBETCTBEHHO CPOK CITYKOBI H3OIAIMH H3MEHSIOTCS B J{Ba pasa.

[TocTosHHasg A mpHMeHseTcs paBHOH 6°C.

A=0,693 /a=0,693/0,1155 = 6°C.
[Ipn TemmiepaType H30ISIHH $yox = 98°C OTHOCHTEIIBHBIN H3HOC H3OIISIIHH PABeH €IHHHIIE.
M3HOC H30IISLHH ITPH TeMIIEPATYpPe 4 3a BpeMs ¢ MOKET OBITh OIIPe/elIeH

F=Fit. (2.9)

C}f’I‘GIH-ILIﬁ H3HOC H3O0JLAIMH ITPH H3BCCTHOM I‘pﬂ(l)HI{E H3MCHCHHA TCNMNIICPATVPBhI MOMHO
OIIPEACIIHTE, KdK CYMMY H3HOCOB Hd YHACTKdAX, B IIPCACIIdAX KOTOPBIX TCMIICPATVYPY MOMHO
CUHTAaTh HEH3MEHHOH:

Fl
FET_}JJ'H:ZF*EIE . (210)
i=1
M3HOCOM H30II[MH HA VY4YacTKaxX, IJe TeMIeparypa OOMOTKH MeHbIne S80°C MOKHO
ITpeHeOperars.
Ilpumep 2.3.

OnpefennTh H3MeHEHHE TeMIlepaTypbl HaHOollee HarpeToH TOYKH  OOMOTKH
TpaHc(OopMaTopa M CYTOYHBIH H3HOC H3O/IIHH, JUIS IIPHBEAEHHOIO Ha pHC. 2.3
IBYXCTYIIEHYAaTOIrO0 TIpadukKa Harpy3kH. CHcTeMa OXJTaXAeHHS TpaHcpopmaropa JILI.

Temmeparypa okpyxaromier cpefbl 4 = 30°C. ITocTtosHHas BpemeHH 7 =2 4.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1.2
| -
1.0 L h |
0.8
K1 K2
Y I | : i A4 i F >
4 g 12 PEGé3 20 4
Pewenue:
1+5-0,8?
[To popmyne 2.2: 6, =40 =28°C;
1+5
1+5-1.2°
0,2 =40 = |=54,7°C:;
w2 1+5

YCTaHOBHBIIMHCSA TEMIIEPATYPHBIM IIeperaj] Haubolee Harperol TOYKH OOMOTKH
OIIPEJIEIISIETC S I10 BRIPAKEHHIO 2. 3:
Brirms = 38 x 0,8"% = 25.4°C: Grum>= 52,8°C.
Ilomarass, uro B Hayane CTYIEHH Harpysku K> = 1,2 IpeBbIlleHHEe TEMIIEPATYPHI Macia
COCTABILUIO 6Bhy; = 28°C, OIpemenuM H3MEHEHHS TeMIIEpPAaTypel OOMOTKH B TEYEHHE
ITOCIIEAVIOIIMX YaCOBEIX HHTEPBAJIOB BpeMeHH. [IpeBHIIlIeHHe TeMITEPAT VPRI Macia IJIs IIEPBOTO

HaCOBOI'O HHTICPEBAJIad ITOCJIC YEBCIOTYCHIA Hal' PY3KH OIIPCACIIACTCA B COOTBCTCTBHH C BhIPAKCHIHCM

2.4:
1

‘9.1,11 =28+ (54,7 — 28)(1 —e 2 ):38,SGC.
Ilocnmepyrorpe 3HaUYeHHS IPHBEAEHBI B Tabmiile 2.2. B Hayvane TPHHAAIATOIO YaCOBOI'O

HHTCPBdJIa ITPOH3OHICII CIIdJd HAI'PY3KH KZU:.S H, COOTBETCTBCHHO IIPOHCXOJHT YMCHBIIICHHC

ITPCBBIIICHH A TCMIICPAT YPbI MdCIIa.
1

63 =54,7+(33,6-54,7 )(1—e 2 )=46,5°C.

AHAJIOTHYHO OIpeelISFOTCS 3HAUeHH S, IS TIOCIeYIONIHX IIEPHOIOB BpeMeHH (Tali. 2.2).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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PacueT OTHOCHTEIIEHOT'O H3HOCA H3OMISIHH TpﬂHEd)DpMﬂTﬂpﬂ

Tabmiia 2.2

Bpemsa
| 2 3 4 3 6 12 13 14 15 16 17 18 19 24
[TapameTp
6., °C 38.5 449 | 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
Burim, °C 52.8 52,8 52.8 52.8 52,8 52.8 52,8 25.4 25.4 25.4 254 25.4 254 254 25.4
Sumep °C 116,1 | 1245 | 129,6 | 132,77 | 134,6 | 135,8 | 136,8 | 104,8 | 964 91,3 88,2 86,3 85,2 84,5 83.8
Fx o.e. 8,1 21.4 38.5 33.1 68.6 78.8 88.4 2,2 0,83 0.46 0,32 0,26 0,23 0,21 0,2

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABBBO52205E7BAS00060000043E

Bnageneu: Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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H3MeHeHHe TEMIICPAaTVPhI HaHOomIee H&I‘pETGﬁ TOUKH OOMOTKH OITPEACIACTCA B

—30+33,6+528=1164°C; &  =1246°C

COOTBETCTBHH C BRIpakeHHeM 2.1: %

0
HHm1
H T.71. (Talm. 2.2).
OTHOCHTEIBHBIH H3HOC H30JISIIHH 3a pacCMaTPHBAEMBIH HHTEPBaJl BPEMEHH ITO BRIPaKEHHIO
2.8:
F, = ~(120,5-98)/6 _ 3.45

B COOTBETCTBHH C pe3yibTaTaMH PAcUETOB IPHBEAECHHBIMH B TalOl. 2.2 3KBHBAJICHTHBIH
H3HOC H30JISIIHH 3a PAaCUETHBIE CYTKH COCTABHII:

Fr =858 u= 35,8 cyT.
Y4edHO-MeTOJHYECK0e H HHPOPMALIHOHHOE odecIevdeHHe HCIHILIHHDI

Ilepeyenb OCHOBHOH M [IONOJHHTEJbHOH JIHTEPATYPbl, HEOOX0JMHMOH /IS OCBOEHHA
JUCIHILIHHDI
IlepeveHb OCHOBHOM JINTEPATYPhbI:

1. Ilommkapriopa, T.M. DKOHOMHKA H OpraHM3alid 3IeKTPOIHEPTETHUYECKOrO IPOH3BOICTBA
| OnekrpoHHbli  pecypc]|: yueGHoe mocobme / T.M. IlommkaprmoBa, B.A. OHHOYEHKO;
MunrctepctBo oOpaszoBaHHsa H HavkH Poccurickon @eneparm, CubOupckim @OenepalibHBIH
yHHBepcHTeT. -  KpacHosapck: COY, 2017. - 88 c¢. : PexmMm  jgocryra:
http://biblioclub.ru/index.php?page=book&i1d=497453.

2. I'ycera, H. B. DxoHOMIKa 3HEPreTHKH |OIeKTpOHHBIH pecypce| : yueOGHoe mmocobue / H. B.

I'ycea, C. B. HOBHUYKOB. — DNIeKTpPOH. TEKCTOBBIE AaHHBIE. — Capatos . An IIn Ap Memia,
2019. — 198 c. PeximM goctyma: http://www.iprbookshop.ru/82568.html.

IlepeyeHs JOMOJTHHTEILHOH JIHTEPATYPLI:

1 DOnexkrpHyeckHe MAIIHHBI [ O7IeKTpOHHBIN pecypc]| : cOopHHK 3ama4d / B. M. IlapamoHo-Ba. —
OIEKTPOH. TEKCTOBBIE HaHHBIe. — M. : MOCKOBCKas rocygapCTBeHHass akKaIeMHs BOIHOIO
TPaHCIIOPTa, 2015. — 72 C. — 2227-8397. — Pexaim  pmocryria:
http://www.iprbookshop.ru/46905.html

Ilepeyennb YyueOHO-MeT0JHIECKOr0 odecnevueHH CAMOCT OATEIbHOH PadoThl 00YIaOIIHXCH
0 JMCIHIIIHHE

1. Metoanueckie peKOMeHAAIMH IS ITOATOTOBKH K ITPaKTHYECKHM padoTaM.

2. MertoanuecKkie peKOMEHIAIMH IT0 OPTraHH3aL[H CAMOCTOSTEIIBHOH PabOTHI CTYIEHTOB.

Ilepeyenn pecypcoB HHPOPMAITHOHHO-TEJIeKOMMYHHKAMOHHOR ceTH <«JIHTepHeT»,
He00X0MMbIX /IJI1 0CBOCHHSA UCIHILTHHbLI

1. http://www.biblioclub.ru -ObC "YHuBepcHTEeTCKasd OHOIIIOTeKa OHJIAHH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HbnuoreyHas cucreMa I[IPRbooks

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
=N __'I: : '::"I.'.'.[-';-": ::';'I:-.|;_.L_“|_-.I :_':.'_I'.I" & Ninninin -.[:

BHHE AJ1eKCaHODOBHS
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MHUHHUCTEPCTBO HAYKHU U ObPA3OBAHUAA

MUWHHCTEPCTBO HAVKHU U BBICIIET' O OBPA3SOBAHUS POCCUUCKON OE JEPALMU
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIEHOE
YUPEXJEHHUE BEICHIEI'O OBPASOBAHWA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIM YHUBEPCUTET»

[Issturopckuit ”HCTUTYT ((puinain) CKOY

MeToanyeckue ykasaHus

10 Opra”HH3alHH H ITPOBEAEHHIO CaMOCTOSTEIBHON padoTHl 00YYAIOIIIHXCA
mo gucHmnumHe « DKCITIIYATAILIMA SJIEKTPOSHEPI'ETHUYECKHUX CUCTEM»
IVISI CTYAEHTOB HaIIpaBJIEHH IIOATOTOBKH
13.03.02 DneKTposHEPreTHKA H AIEKTPOTEXHHKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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ComepKaHHE

BeeneHue
1 OOI1mast XapakTepHCTHKA CaMOCTOSATEIIbHOH paldoTel oOy4aromerocs IIpH
H3YUYEHHH JITHCI[HITITHHEBI « SKCIINIYATAILINA
OJIEKTPOSHEPTI'ETUUYECKHWUX CHUCTEM»
2 [ImaH-TpadHK BEOTOITHEHHS CAMOCTOSTEIIBHOH Pa0OTHI
3 KOHTpOIBEHBIE TOYKH H BHABI OTYETHOCTH 10 HHM
4 MeTtoanyeckie peKOMeHIallHH 10 H3YYEeHHIO TEOPETHYECKOTO
MaTepHana
5 CIHCOK PEKOMEHTYEMOH JIMTEPAT VPHI.
AOKYMEHT MOAMWCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBeaeHune

CamocTosTenbHasa padora — IjlaHHpyeMas yueOHas, yueOHO-HCClIeJ0BaTelb CKasl, HAayUYHO-
HCCIIeIoBaTenbckas padoTa CTYIeHTOB, BEITOIHAEMAasI BO BHeAYIHTOPHOE (ayITHTOPHOE) BPeMS I10
3aJJaHHIO M IIPH METOJHYECKOM PYKOBOJCTBE IIPENOaaBaTelsL, HO 0e3 ero HeIloCcpedCTBEHHOIO
y4yacTH (IIpH YaCTHYHOM HellocpeJCTBEHHOM Y4aCTHH ITpeItofaBaTellsl, OCTABIISIOIEM BeYIIYIO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosTEelIbHASA padora CTYAEHTOB B BY3e MBIMeTCS BaKHBIM BHIOM YV4UeOHOH H
HAYYHOH JEeSATeIbHOCTH CTYAEHTA.

Beayimas 1ens opraHusaiii U ocyinecTBiIeHHS CPC gomkKHa COBIAmaTh C IETIBIO
00yUYeHHS CTYAEHTA — IIOATOTOBKOH OaKaaBpa ¢ BRICIIHM oOpazoBaHHeM. [Ipu opranmsaiiim CPC
Ba)KHBIM H HeOOXOJZHMBIM YCIOBHEM CTAHOBATCA (POPMHPOBAHHE YMEHHS CaMOCTOSTEIbHOMH
paboTHI IS ITPHOOPETEHNS 3HAHHI, HABEIKOB M BO3MOKHOCTH OpraHH3aI[MH YueOHOH M Hay4HOH
HIESTEIILHOCTH.

[{enpr0 caMOCTOSATEIILHOH PaboThI CTYIEHTOB SBISIETCS OBJIaJieHHe (DyHJaMeHTalIbHBIMH
3HAHHSMH, ITPO(eCCHOHATBHBIMH YMeHHSIMH H HaBBIKAMH JeSTeIbHOCTH IT0 ITPO(HIIO, OITBITOM
TBOPYECKOH, HCCIIEeJOBAaTEIbCKON JeATelIbHOCTH. (CaMOCTOSTelIbHasg padora CTYIEHTOB
CIIOCOOCTBYET Pa3sBUTHIO CAMOCTOSIEIIBHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

TBOPYECKOIO MOAXO0/a K PEHIEHHIO ITpo0ieM yueOHOr 0 H ITPog) eCCHOHAIIEHOTO YPOBHSI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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O0nras XapakTepHCTHKA CAMOCTOAT €/IbHOH Pa00ThI 00Y4UaIOIIerocsi MpH M3y YeHHH

JUHCIHHILTHHBI «JK CIVIYATAIIHH VICKTPO3HECPIeTHYCCKNX CHCT CMVD)

CamocTosTelnbHasa padoTa - IraHupyemas yueOHa L, yueOHO-HCClIe0BaTeIbCKasl, HayUYHO-
HCClIeJoBaTelIbcKast padoTa CTYIeHTOB, BEIIOIHAeMasI BO BHEAYIHTOPHOE (ayJHTOPHOE ) BPeMSI 110
3aJlaHHIO M IIPH MEeTOJHMYECKOM PYKOBOJCTBE IIPEMoaaBaTelsl, HO 0e3 ero HeIOCPeICTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEICTBEHHOM YYAaCTHH ITPEIIOAAaBaTells, OCTABIISIOIIEM BEIYIIYIO
POIb 3a PabOTOH CTYIEHTOB).

CaMocTosTellbHAA padora CTYAEHTOB B BY3e gBIMeTCS BaKHBIM BHIOM YV4ueOHOH H
HAYYHOH JEATEIbHOCTH CTYIAeHTa. CaMOCTOSATEIbHAS padoTa CTYJIEHTOB HIPAET 3HAYHTEIIBHYIO
POJIb B PEHTHHIOBOH TEXHOIOTHH 00yUeHHS. B CBs3H ¢ 3THM, 00yueHHe B BY 3¢ BKIIroUaeT B ced4
IBE, MPAaKTHYECKH OAMHAKOBBIE ITO0 OOBEMY M B3aHMOBIIISHHIO YaCTH — IIpoIlecca OOYVUEHHS H
nporiecca camMoooyueHHs. [lostomy CPC pomkHa craTh 3(QQEKTHBHOH H IleIeHaIIpaBIcHHOM
paboTOH CTYIEHTA.

K coBpeMeHHOMY CITEI[HAIICTY OOINECTBO IIPedb ABISIET JOCTATOUYHO IMMHPOKHI IIEPEUYEHB
TpeOOBaHHH, Cpedd KOTOPBIX HEMAIOBAXHOE 3HAYEHHE HMEeT HaIH4Yie YV BBOTYCKHHKOB
OIPENIETIEHHBIX CIIOCOOHOCTEH M YMEHHMS CaMOCTOSATENBHO JIOOBIBaTh 3HAHHS M3 PasIIIUHBIX
HCTOYHHKOB, CHCTEMATH3HPOBATh ITOIYUEHHVIO HH(OPMAI[HIO, JaBaTh OIIEHKY KOHKPETHOM
(pHHAHCOBOH CHTYyalHH. (DOPMHPOBAHHE TAKOI'0 YMEHHS IIPOHCXOJHT B TeUeHHe BCEro IepHOAA
OOYUEeHHS 4Yepe3 yYacTHE CTYJIEHTOB B IIPAKTHYECKHX 3aHATHSX, BBOIONIHEHHE KOHTPOIBHBIX
3aJaHHH H TeCTOB, HAITHCAHHE KYPCOBBIX H BBITYCKHBIX KBaIH(PHKAITHOHHBIX pa0oT. IIpH s3TOM
CaMOCTOST eJIbHas padoTa CTYAEHTOB HIPaeT PEIArOIYIO POk B XO€ BCEro yueOGHOro IIpoIiecca.

Benyimasa 1ens opraHmzaipii M ocyinecTBiIeHHs CPC goimkHa COBIAmaTh C IIETBEO
00VYUYeHHS CTYAEHTa — IIOJATOTOBKOHN CIIEI[HAINCTa M OaKajlaBpa C BBRICIIMM OOpaszoBaHHEM. lIpu
opranm3anui CPC BaKHBIM H HeOOXOJHMEIM YCIOBHEM CTAHOBSTCS (DOPMHPOBAHHE YMEHHS
CaMOCTOSIT€JIbHOH PadOTHI IJIS IMTPHOOPETEHNS 3HAHUI, HABRIKOB H BO3MOKHOCTH OpraHH3al[iH
yueOHOH H HAYYHOH JIeSTEIIbHOCTH.

DOpPMEI CaMOCTOSITEIIFHOM PabOTHI CTYIEHTOB pasHOOOpasHEl. B COOTBETCTRHH ¢ paboyeH
IIPOrpaMMON  JHCIMIUIMHEL ITPEAYCMOTPEHEI CIEAVIOIHE BHIBI CAMOCTOSATEIBHONH PadOTHI
CTYICHTA:

- CAMOCTOSTEIILHOE H3YUEHHE IIHTEPATYPHI,

- CAMOCTOATCIIBHOC PECIICHHE 3a/a41.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Ilens camocmoamentbHOZ0 U3YUEHUA JUmMepamypsl — CaMOCTOSTEIILHOE OBJIaJeHHE
3HAHIAMH, OIIBITOM HCCIIeA0BaTEelIbCKOH AeIrelIbHOCTH.

3a0 auamu cCaMOCTOST €JIbHOI O H3VUEHHS JINTEPATYPHI SBILSTIOTC S

o VIIIyOIIeHHE H PACIIHPeHHE TEOPETHYECKHX 3HAHHI,

o (opMHpPOBaHHE YMEHHH HCIIOIb30BaTh HOPMATHBHYIO, ITPABOBVIO, CIIPAaBOYHVIO
JOKYMEHTALIHIO H CIIEI[HATIbHVYIO IIHTEPaTypy,

° Pa3BHTHE ITO3HABATEILHBIX CITOCOOHOCTEH H aKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuileHua 3a0au - OBJIAJIcHHEe ITPodecCHOHAaIbHBIMH
YMEHHSIMH H HaBBIKAMH JeATeIbHOCTH IT0 ITPO(IIo OyAyIIeH IesTeIbHOCTH.

3a0 auamu CaMOCTOST JIbHOI O PEIeHHS 3a1aY SBIISIOTCAL:

° CHCTeMaTH3al[Hd H 3aKpelUleHHe IIONYy4YeHHBIX TeOpPEeTHYECKHX 3HAaHMIL H
ITPAKTHYECKHX YMEHHH CTYIAEHTOB;,

o (pOpMHpPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPINEHCTBOBAHHIO H CaMOpeaTH3alHH,

o Pa3BHTHE HCCIIeJ0BATEIbCKHX YMEHHIH.

Ilenvrwo camocmoamenbHoZ0 6bINOJHEHUA KOHMPOJLHOU padomst 110 THCIHIIIHHE
SBIIIETCS OBNajJiecHHe (PYHAaMeHTaJIbHBIMH 3HAHHSIMH, IIPO(ecCHOHAIbHBIMH VYMEHHSIMH H
HaBBIKAMH JIeSITeIIbHOCTH ITO ITPO(PIITIO, OITBITOM TBOPYECKOH, HCCIIEJOBATEIb CKOH Jie ITeITIbHOCTH.

3adauamu JAHHOI O BHJIa CaMOCTOSATEILHON PalOThI CTYASHTA SBIISTEOTCS.

o CHCTeMAaTH3al[Hd H 3aKpelUIeHHe IIONYYeHHBIX TeOpPEeTHYECKHX 3HAHMIL H
ITPAKTHYECKHX YMEHHH CTYIEHTOB;,

o VIIIYyOIIeHHE H PACIIHPEHHE TEOPETHYECKHX 3HAHMI

o (popMHpPOBaHHE YMeHHH HCIIONb30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CIIPaBOYHYIO
JOKYMEHTALIHIO H CIIEI[HATIbHYIO ITHTepaTypy,

° Pa3BHTHE IO3HABATEIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYAEHTOB. TBOPUYECKOI
HHHIHATHBREL, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

o (OpPMHPOBaHHE CaMOCTOSITENFHOCTH MBIIIIIEHHS, CIIOCOOHOCTEH K CAaMOPa3BHTHIO,
CaMOCOBEPILEHCTBOBAaHHIO H CaMOpPeaH3alii,

o Pa3BHTHE HCCIeJ0BATEIbCKHX YMEHHI,

o HCIIOIB30BAaHHEe  MaTepHaiaa, COOpaHHOrO M IOIYYEHHOIO B XOeE

CaMOCTOST eJIbHBIX 3aHSTHI Ha CEMHHApP4dX, Ha IIPAKTHHYCCEKIHX H HﬂﬁﬂpﬂTDpHLD{ 3dHATHAX, IIPH

HaITHCaHHI KOHT lldmrpaﬁmm.

3NEKTPOHHOW NOANMCLIO
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B pesymbTare OCBOeHHS JAHCHHIUIHHEL (DOPMHPVIOTCS CIEAVIOI[HII IIepeyYeHb
IUIAHHPYEMBIX Pe3ylbTaTOB OOYYEHHS II0 JHCILHIUIMHE, COOTHECEHHBIX C IDIAHHPYEMBIMH

pe3ylbTaTaMH OCBOEHHS 00pa30BaTelIbHOH ITPOrPaMMEI:

[ImaHupyeMble pe3yIIbTaThl
00Oy4eHHS 110 JHCIUIUTHHE

Kon, ¢popmyrmipoBka Kon, opmymipoBka (MOIYIIIO),
KOMITETeHITHH HHIHKaTOpa XapaKTEePH3YIOIIHE STATIEI
(pOopMHPOBAHHSI

KOMITETEHI[HI, HHIHKATOPOB
3HaeT: (PH3HIECKHE
IIPOIECCHL, BOSHHKAIOIIHE B
BIIEKTPOYCTAaHOBKE B
IIpoIecce SKCILTYaTAIHH.

N J1-3mc-.1 OOG0CHOBEIBAET YMEET: OIPENEIISTh
BEIOOp IMapaMeTpoOB OITTHMAJILHEIE PEKIMEI
IIK-1 CrrocobeH yuyacTBOBATh b 11ap b P
BIEKTPOOOOPYIOBAHNA BKCILTYaTal[HI
B IIPOEKTHPOBAHHH CHCTEM
CHCTEM 3JIEKTPOCHAOKEHUS, | ANMEKTPO3HEPr ETHUECKHX
BIIEKTPOCHAOKEHH L.
VUHTHIBAS TEXHHYECKHE CHCTEM.
OrpaHHYECHHA. BrasieeT: HaBBIKaMH
obecrieueHH Oe3aBapHITHBIX
YCIIOBHH
3JIEKTPOSHEPT ETHYECKHX
CHCTEM.
AOKYMEHT MOANUCAH

ANEKTPOHHOW NOAMUCHIO
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IL1an-rpaduk BbINOJTHEHHS CAMOCTOSAT eJIbHOH PadoThI

O0BEM YacoB, B TOM YHCIIE
Koibr
Cpeacrsa H KoHTakTHas
peann3yeMbIX B negTelhHOCTH
- TEXHOJIIOTHH pabdorac
KOMIIET EHIHIH, CTYIAEHTOB CPC Bcero
HHHKaTopa(CE) OLIEHKH IIPENoAaBar
eleM
7 ceEMeECTp
CaMoCTOSTelILHOe CobeceIoBa
H3YUEHHE JTHTEPATYPBI A 32,31 3,59 35.9
| HHE
110 TeMaM Nel-18
| IloaroroBka K CobeceloBa 543 0.027 2.7
[TIK-1 TTEKITHSIM HHE
-3 mx-1 [IoaroToRKA K
IPAKTHYECKHM Cﬂﬁi;ffﬂﬂa 4.86 0.54 5.4
padoraMm
IloaroToBka K CobecelloBa 9 ’ 10
KOHTPOJIbHOH padoTe HHE
Hroro: 48,6 54 54
7 CEMECTP
CaMOCTOSTelIbHOE COBeceIoR
H3YUYEHHE JINTEPaTYPHI A 78.885 8.765 87.65
_ aHHe
110 TeMaM Nel-18
| [loaroToBKka K CobecemoB 0.405 0.045 0.45
[TK-1 JIEKIH SIM aHHe
NJI-3 k-1 [logrororka K
ITPaKTHYECKHM Cobecenor 0.81 0.09 0.9
aHHe
 paboTam
[logroToBKa K CobecelloB 9 I 10
KOHTPOJIIBHOH padoTe aHHE
Hroro: 89,1 9.9 99
[OKYMEHT MOANVUCAH
3NEKTPOHHOW MOANWUCHIO
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KﬂHTpﬂ.}IthIE TOYTKH H BHIbI OTHETHOCTH ITIO HHM

No Buja n1esrenbHOCTH CTYAEHTOB CpoKH KommuecTtBO
TI/II BBITIOITHEHH ST OaruIoB
7 cemecTp
I. [IpakTHueckoe 3aHgaTHE No | 6 Helemnsd 25
2. [IpakTHueckoe 3aHITHE No 5 10 Henensa 15
3. [IpakTHueckoe 3aHITHE No 8 20 Henenda 15
HNT1oro 55

MakcHuMaaIbHO BO3MOXKHEIN Oalll 3a BECh TEKVIIHH KOHTPOIbk MaKCHMaIbHO BO3MOKHBIH

Oall 3a BeChb TEKVIINHH KOHTPOIb VYCTAaHABJIMBAETCS PaBHBIM D). TeKyilee KOHTPOIBHOE

MCEPOIIPHATHE CHHTACTCA CIOdHHBIM, CCIIH CTVIACHT IIOIYYIII 34 HEIO0 HE MCHCC 60% ot

YCTAHOBJICHHOI'O I STOI0 KOHTPOIA MAKCHMAJIbBHOI'O Oamna.

PeHTHHTOBBIN Oaini,

BBICTaBIISIEMBIH CIVIACHTY 3d TCKYIICC KOHTPOJIBHOC MCPOIIPHATHE, CAdHHOC CIYVIACHTIOM B

YCTAHOBJIEHHBIE T'PAa(pHKOM KOHTPOIbHBIX MEPOIPHATHH CPOKH, OIPEIEISeTCS CIIe]YEOIHM

oOpaszoM:
YPOBEHD BEITIOJIHEHH I KOHTPOIBHOI'O PeirruaroBsni 0aimt (B % OT MaKCHMAJIBHOTO
3aJ1aHI S Oalla 3a KOHTPOJILHOE 3aJaHHE)
OTIMYHBIN 100
X OPOIIIFHH 80
Y;[GEHETBGPIHEHLHLH”I 60
HeyaoBineTBOpHTEILHBIH 0

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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MeTtomueckne PEKOMERIANNN IO NH3YUCHHIO TCOPETHYIECKOI'0O MAaTEepHaAJIA

CaMocTosTellbHAsA padoTa CTYJAEHTa HAYMHAETCS C BHHMATEIBLHOIO O3HAKOMIIEHHS C
coJiepKaHHeEM yueOHOro Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAIOT, YTO OH JOIDKEH 3HATh IO JaHHOH TeME.
BoIpocel TeMBI KaK OBl HAKIIAARIBAFOTCS HA COOTBETCTRVIOIIYIO I'JIaRY H30PaHHOr 0 YYeOHMKA ITH
yueOHOro rmocodus. B HTore JOIXKHO OBITH SICHBIM, KaKHE BOIIPOCHI TEMBI YUEOHOI0O Kypca H C
KaKOH T'JIYOHHOH PacKpBITEI B KOHKPETHOM YUeOHOM MaTepHalle, a KakKHe BOOOIIE OITYIIEHBHI.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CaMOMY COAEPKAHHIO JHCIIHITIIHHEI.

BOITpOCEL, COCTABILIONTHE €€ COJEpKaHHe, O0IaJar0T PasHOH CTEIIEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BBIOTOTHSIONIHE (PYHKIHIO JTOTHYeCKOH CBSI3KH COAep’KaHHSI TeMBl H BCero Kypca,
HMEIOTCS BOIIPOCH! OITHCATEIIFHOIO WIH Pa3zbsACHHTEIIFHOIO XapaKTepa, a TaKKe HCTOPHYECKOIO
SKCKypca B 00IacTh H3y4YaeMOH JHCHHIUIMHBEL Bce 53TH BOIPOCEI HE COCTABIIIIOT CYTH
IIOHSATHHHOIO, KOHIIENITYAJIBHOI'O COJEPKAHHSI TeMBI, HO HeOOXOMHMBI [IJIS IIEIIOCTHOIO
BOCIIPHATH S H3YYaeMBIX ITPOOIIEM.

HM3yyaeMass QUCIMIUIMHA HMEET CBOH KaTeTr OpHaIbHO-TIOHSATHIHEBLIN armiapar. HayuHble
IIOHSTHSA — 5TO Ta 0aza, Ha KOTOPOH CTPOHTCS Kaxkias HayKa. IIOHSATHS — VY3IIOBBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'0, TaK H YUYeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTVIIEHH JBIKEHHSI B yuebe OT
IIPOCTOrO K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SICHOrO ITOHMMAHHS ITOHATHH yyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PacCIl/IBIBYATHIM.

CTyIeHT OOIDKEH IIOHHMAaTh, YTO CAMOCTOSTEIBLHOE OBIAJEHHE 3HAHHAMH SBJISIETCS
TJIAaBHBIM, OITPEAEIISFONIM. BRICINIAS IIKOIA CO3MaEeT IS 3TOr0 HEOOXOMIMBIE VCIIOBHSL, ITOMOTaeT
OyayIIEMY BBICOKOKBAITH (DHITHP OBAHH OMY CITEI[HATIHCTY OBJIAJIETh TEXHOIIOTHEH
CAMOCTOSTEIBLHOI O ITPOU3BOACTBA 3HAHIIH.

B camocroarebHOH palore CTYAeHTaM IIPHXOAHTCS HCIIONB30BaTh JIHTEPATYPY
Pa3IHYHEIX BHAOB. IIEPBOHCTOYHHKH, MOHOIpa(HH, Hay4yHble COOpPHHKH, XpeCTOMAaTHH,
yueOHHKH, yueOHBIe ITOCOOHS, KYpHAIBI H ap. M3yueHHe Kypca MpearnoiaracT 3HaKOMCTBO
CTYIAEHTOB ¢ OOJpIIMM OOBEMOM HaVYHOH M Y4YeOHOH JINTepaTyphl, YTO, B CBOIO OYEPEelb,
IIOPOXKAAeT HeOoOXOAHMOCThE BBEIPAOOTKH VYV HHX PalfHOHAILHO-KPHTHYECKOIO TIIOAXOJAa K
H3YYAEMBIM HCTOYHHKAM.

YToOB HE «YTOHYTb» B OI'POMHOM o0BeMe PEKOMCHAOBAHHBIX C€MY I H3VHUCHHA

W
HCTOYHUKRR: poheks Hda ibGaKIE BCETO, JOMKEH HAYYHThCH ITPABIILHO MX YHTaTh. [[paBHILHOE
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YTeHHe PeKOMeHJOBAHHBIX HCTOUYHHKOB ITPeIIoNaraeT clieJOBaHHEe HECKOIBKHM HeCIIOKHBIM, HO
BEChMa ITOJIE€3HBIM ITPABHIIAM.

[IpemBapHTEILHBIIL ITIPOCMOTP KHHIH BKIFOYAeT O3HAKOMIIEHHE C THTYIBHBIM JHCTOM
KHHTH, aHHOTAI[Hei, IIpeJHCIOBHEM, OriaBlieHHeM. [IpH O3HAKOMJIEHHH C OIJIaBIEHHEM
HeOOXOIHMO BBIACIIHTD Pa3lellbl, IT1aBhL, ITaparpadsl, MpeAcTaB/IIIONIHeE JJII Bac HHTepec, Oerio
HX IIPOCMOTPeTh, HAaHTH MecTa, OTHOCSINHecd K TeMe (ab3allbl, CTpaHMI[BI, Maparpadsl), H
ITO3HAKOMHTECS ¢ HIMH B OOIIHX YepTax.

HayumHbie H3MaHHSI COITPOBOKAAIOTC S Pa3IMIHEIMH BCIIOMOraTe IbHBIMH MaTepHaIaMH —
HayYHBIM aIlIllapaToM, II03TOMY BaKHO 3HATh, H3 KAKHX OCHOBHBIX 3IIEMEHTOB OH COCTOHT, KAKOBHI
ero () YHKI[HH.

3HAKOMCTBO C KHHIOH IIy4YIlle BCerO0 HAaYHHATh C H3YYEHHS aHHOTAI[HH — KpaTKOH
XapaKTepHCTHKH KHHTH, pacKphIBaIONIeit ee coJlepkaHie, HACHHYIO, TeMaTHUECKYIO H JKaHPOBYIO
HaIlPpaBIIEHHOCTh, CBEJAcHHS 00 aBTOpEe, HaszHaYeHHEe H JpyrHe OCOOEHHOCTH. AHHOTAIH
IIOMOTaeT COCTaBHTH ITPeIBAPHTEIIbHOE MHEHHE O KHHTE.

['myGake TTOHSITH colepKaHie KHHIH ITO3BOIISIEOT BCTYITHTEIEHAS CTaThs, B KOTOPOIt JaeTcs
OIleHKa cOJlep:KaHHSI KHHIH, 3aTparHBacMOil B Heil ITpo0iIeMaTHKH, COJepPKHTCSI HHpOpMAaIHI O
KH3HEHHOI H TBOpUYecKOH OHOrpaMH aBTOPa, BBRICKA3BIBAIOTCS ITOIEMHYECKHEe 3aMedaHHd,
Pa3BIACHSIOTCS OTACIbHBIE ITONOXKEHHS KHHIH, JAIOTCA KOMMEHTAapHH H T.J. BoT mouemy
3HAKOMCTBO C BCTYITHTEILHOH CTaTheH ITpecTaBIIeTCsI OUYEHb BaKHBIM: OHO IIOMOTaeT CTYAEHTY
COPHEHTHPOBAThCI B TeKcTe paboThl, 0OpaTHTh BHHMAaHHE Ha ee HaHOolee I[eHHBIE H BaKHBIE
pas3eb.

Toit e 1emH cOAelCTBYeT 3HAKOMCTBO C OIJIaBJIEHHEM, ITPeJHCIIOBHEM, ITOCIECIOBHEM.
BecbMa MONE3HBIMH 53lIeMeHTaMH Hay4dHOIO aIllapara SBJISEOTCS CHOCKH, KOMMEHTapHH,
TaOJIHIEI, TpapHKH, CITHCKH JIHTepaTyphl. OHH He TOIIBKO WIIFOCTPHPYIOT OT/IeIIbHBIE TTOJIOKEHH
KHHTH HJIH CTaThbH, HO H caMH IO ce0e SBIISIOTCS JOMOIHHTEIFHBIM HCTOYHHKOM HH(OpPMAIHH
1T YHTaTENS.

Ecimn uynTaTelns 3aHHTepecoBalla Kakas-TO BhICKa3aHHAS aBTOPOM MEBICIIB, He Hallle[IIas
ITOAPOOHOr0 OCBEIlleHHS B JaHHOM HCTOYHHKE, OH MOKET O0OpaTHThCSI K TeKCTY MCTOYHHKA,
YIIOMHHAEeMOI'O B CHOCKe, THOO K HCTOYHHKY, KOTOPBIH OH MOKET HAaHTH B CITHCKE JINTePaTyPHI,
PEKOMeHJOBAHHOH aBTOPOM JIJISI CaMOCTOSITEIIbHOT O H3YUEHHS.

CyIecTBYeT HECKOIBKO (DOPM BeJIeHH S 3aITHCE:

— IUTaH (IIPOCTOH H pa3BepHYTHIH) — HanOolIee KpaTKas (popMa 3aImHCH IIPOYHTaHHOTO,

ITPeICTABHHII A RONOKLJIEPEYEHD BOMPOCOB, PACCMATPHBAEMBIX B KHHIE HIIH CTaTbe.

Cepmudygatr: 2C0000043E9ABEBS52205E7BAS00060000043E -
Bnanendy d3BEPH IO JId1aH ol TABIDICT cobon Ooree HGI[IJG@H}’TO 3allHCE IIPOYHTAHHOI'O, C
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JeTann3aleil oTJeIbHbIX ITOTOKEeHHI H BRIBOJOR, C BBITHCKOI I[HTAT, CTATHCTHYECKHX JaHHBIX
H T.0. Pa3sBepHYTBII IINTaH — HEOI[EHHMBIH IOMOIIHHK IIPH BBICTYIUIEHHH C JOKJIaJOM Ha
KOHKPETHYIO TeEMY Ha ceMHHape, KOH(pepeHIHH,

— Te3HChl — KPaTKO C(OPMYIHpPOBAaHHBIE ITOIOKEeHHSI, OCHOBHBIE IONOKEHHS KHHIH,
cTaThbH. Kak mpaBHIO, TE3HCHI COCTABILIIOTCS IIOCIHE IIPeABapHTEIbHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH er0 ITOBTOPHOM ITpoyTeHHH. OHM ITOMOTal0T 3alIOMHHTh H CHCTeMaTH3HPOBAaTh
HH(]pOpMAIIHIO.

CocTaBlleHHe KOHCIIEKTOB

Bompmryro pomb B YCBOEHHH H ITOBTOPeHHH NPOHJeHHOIO MaTepHaljla HT'paeT XOPOIIHIT
KOHCITEKT, COep Kallfiii OCHOBHBIE HJIEH IMPOYHTAHHOIO B YUeOHHKE H YCIBIIAHHOIO B JIEKITHH.
KOHCITEKT — 3TO, IO CYINeCTBY, HAOPOCOK, pa3BePHYTHIH INIAH CBI3HOIO paccKasa II0 OCHOBHBIM
BOITPOCAM TEMBEI.

B kakoH-TO Mepe KOHCIIEKT paccuuTaH (B 3aBHCHMOCTH OT HHIHBHIYaIbHBIX
0CcOOeHHOCTEH CTyJleHTa) He TOIBKO Ha HHTEUIEKTYalbHYIO H SMOIMOHAIBPHYIO, HO H Ha
3PHTEIIPHYIO ITAMSITh, IIPHYEM TeKCT KOHCIIEKTa HepeJKO acCOI[HHPYeTCS elle H C TEKCTOM
yueOHHMKa IIH 3allHChI0 JIeKI[HH. IIo3TOMy &erdye 3allOMHHAeTCS COJAepKaHHe KOHCIIEKTOB,
HaITHCaHHBIX Pa3z00pyHBO, C MOJUEePKHBAHHEM IIIH BBIJEIIEHHEM Pa3pSIIKOIl KITFOUEBBIX CIIOB H
(hpa3s.

CaMOCTOSTEIbHO H3YUYeHHBIE TeMBI IIPeIOCTARIIIOTCSA IIPeNoJaBaTelnio B (opme
KOHCITEKTA, TI0 KOTOPOMY ITPOHCXOIHT coleceoBaHHe. TeopeTHUecKHe TeMBI Kypca (OTIeNbHbIE

EGHPDGBI): BEIHOCHMBIC Hd CAMOCTOATCIJIbHOC H3VUCHHC, ITPCACTABIICHEI HHIKE.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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CnHcok peKoMeHIYeMoi JTHTEPATYPhbI

llepeuerns 0cHOGHOIL TUMeEP AMYPLL:

2. 3apanpus, K. A. OCHOBHBIE BOITPOCH TEXHHYECKOH SKCIUIYaTAIHMH 3JIEKTPOOOOPYIOBAHIA

1.
2.

CepTudM

Bnapneneu

yyeOHoe mocoOne / JK.A. Bapannnsg, E.A. MBaHoB ; MuHHCTEpCTBO 00pa3oBaHHI H HAaYKH
Poccurickon @epepaipm, @DefepalbHOEe IOCYAAPCTBEHHOE OIOKETHOE 0O0pa3OBaTelIbHOE
yupeKJIeHHe BBICIIEro IpodeccHOoHaTbHOro oopa3oBaHHI «TaMOOBCKHH IOcylapCTBEHHBIH
TEXHHYECKHH YHHBepPCHTET». - TaMOo0B : M3maremsctBo GI'BOY BIIO «TI'TY», 2015. - 129

C. . WI.,TalI., cxeM. - buOmuorp. B kH. - ISBN 978-5-8265-1386-0 ; To e [ O1eKTpOHHBIHI
pecypce]. - URL: http://biblioclub.ru/index.php?page=book &id=445120
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yyeOHoe nmocodue / E.E. IIpuBamnos. — 2-e u3x., ctep. — M.; bepmun: Jupekr-Meana, 2017. —
214 C. Pexyim IOCTVTIA:
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