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Conepxanue

BBenenue

Lenb 1 33124y U3y4EHUS TUCIUTLINHBI
OO6opynoBaHue U MaTepUalIbl
HanMenoBanwue npakTudeckux paboT
CopepxaHue MpakTUYECKUX padoT

IIpakTHueckas pabota Nel Opranuszanus IKCILIyaTALHHU
3JIEKTPO00OPYA0BaAHUS. Opranuzanus JKCIUTyaTaluuu CUCTEMBI
AJIEKTPOCHAOKEHUS POMBIIIIEHHOTO MPEATPUSATHS.

[Tpaktuyeckas pabora Ne2 CTPYKTypa 3KCIUIyaTAIIHOHHOI0 00C/IYKHBAHUS
3JIEKTPOYCTAHOBOK. [IopsA10K IpoBeAEHNS ONEPAaTUBHBIX NEPEKITIOUCHUMN.
[TpakTiueckas pabota Ne3 CpeacTBa 371eKTPOTEXHUYECKUX H3MepeHu i
TennoBU3HOHHOE 00CTIEIOBAaHNE HIIEKTPOIHEPTETHUECKOTO 000y I0BAHUS.
[Tpaktiueckas padota Ned OOciy:KuBaHHe pacnpeaeuTelIbHBIX YCTPOCTB
HanpskeHueM 10 1 kB. [IpoBenenne paboT MOBBIIICHHONW OMTACHOCTH.
noTpeduTeneii MeToA0M CTaTUCTUYECKUX UCTIBITAHUN

[TpakTrdeckas padbora No5 DkcniayaTanus yCTPOMCTB CHCTEM yIIPABIEHHUS.
DKCIUTyaTalysi FeHepaTOPOB U CUHXPOHHBIX KOMIIEHCATOPOB.

[TpakTnueckass pabora Ne6 HemcnmpaBHOCTH MAalIMH HOCTOSSHHOTO TOKA,
€Ioco0bl UX yCTpaHeHHMs. DKCIUTyaTaluss 000pyJOBaHUS pacIlpeeIUTEIbHBIX
YCTPOMCTB.

[TpakTuyeckas pabora No7 JkenryaTanus BO3AYIIHbIX JHHUH
3jeKTponepeaavn. DKCIUTyaTalys BO3AYIIHBIX JTUHUHI 3JIEKTpOIepe1adH.
[Tpaktuyeckas pabora Ne§ MeToabl onpeneneHus NOBPeKAeHUH B CHIOBBIX
Ka0eJsix: a0COJI0THbIE U OTHOCHTEJIbHbIEe. DKCIUTyaTalusi KaOeIbHbIX JTMHUN
AIIEKTPONEpPENAUN.

[TpakTiaeckast padota Ne9 O6cay:kuBaHue YJIeKTPUYECKHX MamuH. [Tornck
KOPOTKO3aMKHYTBIX BUTKOB B 2JIEKTPUYECKHUX MAIlINHAX.

Y4ebHOo-MeToin4Yeckoe U HH(POPMAIIMOHHOE 00ecrieueHIe TUCIUILIMHBI

[lepeueHr OCHOBHOM U JIOMOJHUTENILHOM JHUTEpaTypbl, HEOOXOIUMOM st
OCBOCHMS AUCIUIUIMHBI

[TepeueHp y4eOHO-METOAMYECKOTO OOECIEUEHUsI CaMOCTOSTEIbHOM paboThI
00yJaromuxcs Mo JUCUUIUINHE

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu MHTepHeT,

HeO6XOJII/IMI)IX I OCBOCHUS JUCITUITIIMHBI

Crp.



Bsenenue

[IpakTHyeckue 3aHATHS CO34AIOT  ONTUMAJbHBbIE JUAAKTUYECKHE YCIOBUSA IS
NeSITEIbHOCTHOIO OCBOEHHSI CTYAECHTaMM COZEP KAHUS U METOJ0JIOTUM U3y4yaeMOl JUCLUIUIMHBIL
«OKCIUTyaTausi  DJEKTPOIHEPreTUYECKUX  CHUCTEM»,  MCIIOIb30BAaHUE  CIIELUAIBHOIO
71a00paTOpHOro O00OPYAOBAHMUS M TEXHUYECKUX cpeAcTB. [IpakThueckue 3aHATHS 3aHUMAIOT
IPEUMYLIECTBEHHOE MECTO MpPHU H3YyYEHMH OOIIEeNpOopEeCCHOHATIBHBIX U MPO(EeCcCHOHANBHBIX
qucuuIuivH. [IpakTudyeckue 3aHATHS POBOASTCS C LIEIbIO BEIPAOOTKU MPAKTUYECKUX YMEHUH U
nproOpeTeHus] HaBBIKOB B PEIIEHUH 33Jad, OTPAOOTKH YNpPaKHEHUH, BBIOJHEHHH YEPTEKEH,
[IPOU3BOJACTBE PACYETOB U T.II.

Llenpto MpakTHUECKUX 3aHATUHN sBigeTcs (OPMHPOBAHHUE NPAKTUYECKUX YMEHUH —
npodecCHOHATBHBIX (BBIIOJIHATH OIpENesIEHHbIE JEHCTBUSA, oOmepaluy, HEeoOXOIuMble B
MOCIIEAYIOMEM B TPO(HECCHOHATBLHON JCATCIBHOCTH) WM YYeOHBIX, HEOOXOJUMBIX B
NOCJEayome y4eOHOW MesTeTbHOCTH 1O 00menpodecCHOHAIBHBIM U MPO(ECCHOHATEHBIM
JUCLUIUIMHAM.
bubnuorpaduyeckuii Ciucok COAEP>KUT CBEACHUS O CIIPAaBOYHOM JIUTEpPAType U JONOTHUTEIbHBIX

U3gaHusx, HCO6XOIII/IMI)IX JJIsA YFJIY6JI€HHOFO N3YUCHUA OTACIbHBIX BOIIPOCOB.



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

L{enb TUCIUIUINHBI SBIISETCS
- (hopMuUpoOBaHHE y CTYJACHTOB CUCTEMATHUYECKUX 3HAHUH 110 BOIIPOCAM MPOSKTHUPOBAHUS U
9KCILTyaTalluy KOMIUIEKCHBIX CUCTEM 3JIEKTPOCHA0XKEHUS TOPOIOB U MPOMBIIIIICHHBIX
IPEANPUATHI.
3amayamMu JUCIUIUIMHBI SBIISETCS:
- OTIPENIEIATh BEIMYMHBI PACUETHBIX HATPY30K,

- IPOEKTUPOBATH HA BAPUAHTHOW OCHOBE JKCIUIyaTallMI0 KOMIUIEKCHBIX CHUCTEM DJIEK-
TPOCHAOXKEHUS.

2. Obopyooeanue u mamepuanoi

ATmapatHble cpeicTBa: IEPEHOCHON HOYTOYK, MPOEKTOP, T0CKa MAarHUTHO-MapKepHasl.
VYyebnas ayauTopus AJig IPOBEICHUS] YUeOHBIX 3aHITHI, OCHAIIeHa 000pyIOBaHUEM U

TEXHUYCCKUMU CPEACTBAMU 06y‘IeHI/I$I.

3. Haumenoseanue npakmuueckux paoom
st ouHO-3204HONM (OpMBI OOYYEHHSI MPEAYCMOTPEHBI CIICAYIONIUE MPAKTHUYECKUE

pabotel: IlpakTuueckas pabota Ne2 CrTpykTypa 3JKCILIyaTAIMOHHOTO OO0C/IY:KMBAaHUS
3J1eKTPOYCTaHOBOK — 2 4aca. [Ipaktuueckas pabora NeS. CpeacrBa 3JeKTPOTeXHHMYECKHX
u3mepenuii — 2 wyaca, [Ipaktuueckass pabora Ne9. DkemiayaTaumusi yCTPOMCTB CHCTEM
ynpasJienus. — 2 gaca. [Ipaktudeckas pabora Nel5. O6ciy:kuBanue 3JIeKTPUYECKHX MAIIHH.

— 2 yaca.

N3 aux

Ne Temnbl HanmeHnoBanue TeM IUCHUIUIMHBL, UX KPAaTKOE O0beM MpaKTUYECKast
TV CITATIIMHEI coiepKaHue JacoB IMOATOTOBKA,
4acoB

7 cemecTp

[Ipaktuyeckas pabora Nel Opranuzanus
IKCILIyaTaluu 3J1eKTPO00Opy10BaHMS.
1 Opranuzanus IKCILTyaTaluu CHUCTEMBI 4 —
ANEKTPOCHAOKEHHS IIPOMBIIIIIEHHOTO
IPEINPUSATHSL.

[TpakTrueckas padota No2 CTpykTypa

5 IKCIIYATALMOHHOT0 00CIy>KMBAHUS
3JIEKTPOYCTAaHOBOK. [lopsiiok mpoBeaeHust
ONEPATUBHBIX MEPEKIIOYEHUN.

[TpakTrueckas padota Ne3 CpeacrBa

3 3JIEKTPOTEXHUYECKUX U3MepeHuii
TernoBu3noHHOE 0OCTIEIOBaHIE
AEKTPOIHEPTETUYECKOTO 00OPYTOBAHHSI.

[Ipaktuyeckas pabora Ned OOcay:kMBaHHe
pacnpeneTuTeIbHbIX YCTPONCTB




Hanpsizkenuem 10 1 kB. [Iposenenue pador
MMOBBIIICHHOM OMAaCHOCTH.

norpeduTeneli  METOJIOM  CTaTHCTHYECKHX
HUCIBITAaHUH

[IpakTrueckas padota No5 Ikemayarauus
YCTPOICTB CHCTEM yIPaBJIeHUS.
DKcIuTyaTanus reHepaTopoB U CHHXPOHHBIX
KOMIIEHCATOPOB.

[Ipaktrueckas padora Ne6 HeumcnmpaBHOCTH
MAIIMH IOCTOSIHHOTO TOKAa, CHOCOObI HX
ycTpaHeHMsl. OKcIUTyaTanus 00O0pYyAOBaHUS
pacupeeuTeIbHbIX YCTPOUCTB.

[TpakTrueckas padota No7 IkenayaTanus
BO31YILIHBIX JIMHUI JIEKTPoNepeIayn.
DKcCIutyaTauusi BO3AYIIHbIX JTUHUN
AJICKTPOIICPEIAUH.

[Ipaktnueckas ~ pabora  Ne® MeToambl
onpeaejieHUs1 MNOBPeXIeHUA B CHIOBBIX
Kalessix: a0COJIIOTHbIE W OTHOCUTEJIbHBIE.
DKCIuTyaTanus Ka0eIbHBIX JTUHUN
ANEKTPONEPEIaAUH.

[IpakTuyeckas pabora Ne9 O6cy:kKuBanue
JjIeKTpUYecKuX MammH. [Tonck
KOPOTKO3aMKHYTBIX BUTKOB B JICKTPUYCCKUX
MalIfHax.

Hrtoro
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HNPAKTUYECKOE 3AHATHE Nel
BBenenune. Opranu3anus 3KCIUIyaTALMHU 3JIEKTPOO0OPYA0BAHMS.
Opranu3anms IKCIJIYaTAUMU CUCTEMbI 3J1eKTPOCHAOKEHNSI NMPOMbIILIEHHOT 0
npeanpusTHs

TEOPETUYECKAA YACTDH

1. Opranu3anus cayK0bl IKCIUIyaTAllMH CUCTEMbI JIEKTPOCHAOKEHU I

[Ton TepMHHOM  «IKCIUTyaTalus» IOHMMAeTCs  CTagus O KM3HEHHOIO  IUKJa
3EKTPOOOOpYI0BaHUS, HA KOTOPOI peaanu3yroTcs, NOJACPKUBAIOTCS U BOCCTAHABIMBAIOTCS €TI0
TEXHUUYECKHUE XapaKTEPUCTUKHU.

Jns oOecrnieduenuss TpeOyeMbIX TEXHHUUYECKHX XapaKTEPUCTHK 3JIEKTPOOOOpYyI0BaHUS,
IIPOBOAMTCS €r0 TEXHUYECKOE 00CIy)KMBaHUE — KOMILJIEKC MEPONPUATUH, BKIIOYAIOINN B ce0s
OCMOTpBI, MEXPEMOHTHOE O0OCTyKMBaHUE, MPO(OUIAKTUYECKHE HUCHBITAHUS U JUArHOCTUKY
000pyTI0BaHUS U COOPYKEHUH.

Ocmompel 060pYAOBaHUS BBIMOIHSIOTCS C LENIbIO0 BH3YaJbHOTO KOHTPOJIS COCTOSHUS
TOoro oOopynoBaHus. Pa3nuuaroT MaHOBBIE M BHEOUepenHble OCMOTpbL. llepmoanyHoCTh
IUIAHOBBIX OCMOTPOB  pernameHtupyerca [ITD, u HHCTPYKUMAMH SKCILTyaTHUPYIOLIEH
OpraHu3alliy, YYHUTBHIBAIOMIEH Crennu(uKy KOHKPETHBIX YCIOBUH paboTel. BreouepemHbie
OCMOTpBI TPOBOJATCS MPU PE3KOM M3MEHEHHH YCJIOBHM pPa0OTHI 3IEKTPOOOOpYIOBaHUS,
OTKJIFOUEHUS ero cpeacramu P3uA u T.1.

[Tpu mexncpemonmnuom oécnyscueanuu NPOU3BOIATCS MEPONIPUITHS, PEKOMEHJOBAHHbBIE
3aBOJIOM-U3TOTOBUTEJIEM, B TOM YHCJIE: UNCTKA U30JISALIUHU, CMa3Ka, yCTPAaHEHHE MEJIKUX J1e(DEeKTOB
Y HEHCIPABHOCTEH.

B mpomecce  akcrulyaTanMu = OCHOBHBIE — XapaKTEpUCTHUKW  OOJbIIEM  4YacTu
AJIEKTPOOOOPYJOBAHUSI MEHSIOTCS B CTOPOHY MX yXyauleHus. V3MeHeHMs Takoro poja
HEBO3MOXKHO OIIEHUTh INPU OCMOTpax OOOpYIOBaHMS, MOITOMY HEPUOAMYECKH HEOOXOAUMO
IIPOBOAMTD €r0 npouiaKmuueckKue UCnbImaHuA.

[To pesynpTaTaM OCMOTPOB, NPOPUIAKTUUYECKHX MCIBITAHUA WIM JAUArHOCTHKHU
3NIEKTPOOOOPYJOBaHUS  JENaloT BBIBOA O €ro JajbHelnieil paboToCcrnocoOHOCTH WU
HEO0OXOJUMOCTHU IIPOBEJCHUS peMOHmA.

B cBor0 0ouepenb N0 Ha3HAYEHUIO BBIIEISIOT CIEAYIOLINE BUABI PEMOHTOB:

- BOCCTAHOBHTEJBHBI peMOHT (0€3 M3MEHEHUS KOHCTPYKLHUHU OTAEIbHBIX Y3IJIOB, TeX.
XapaKTEPUCTUKH 000pyIOBaHUS HE MEHSIOTCS);

- PEKOHCTPYKIIUS (M3MEHEHHE KOHCTPYKTUBHOTO UCIIOJHEHUS OT/IEIbHBIX Y3JI0B, 3aMEHa
OTJIEJIbHBIX MaTePUANIOB MPH MPAKTHUECKU HEN3MEHHBIX TEXHUYECKUX XapaKTePUCTHKAX);

- TEXHUYECKOE TIEepeBOOPYKEHUE (HEKOTOpble Y3Jbl W JETald 3aMeHsSIoTcs Oolee
COBEpPILEHHBIMH, TEX. XapaKTEPUCTUKHU 3J1. 000PYI0BaHUS YIyUIIAIOTC).

[To 06BeMy paboT, pEMOHTHI JICATCS HA TEKYIINE W KaUTaJIbHBIE.

Texywuit pemonm POBOAUTCS /IS TOAJIEPKAHUS pPaOOTOCIIOCOOHOCTH U 3aKJIFOYAETCs B
3aMEHEe WJIM BOCCTAHOBJIEHMM OTIENbHBIX YacTell oObekTa (Hamp. ObICTPO M3HAIIMBAIOIIUXCS
JIeTaJCH).

[Ipu kanumansnom pemonme NPOBOAUTCS MOTHASA pa3dopka 000pyIOBaHUSA C 3aMEHOMN
WM BOCCTAHOBJIEHUEM JIFOOBIX €r0 YacTel, B pe3ysbTaTe Yero JOCTUTaeTcs MPAKTUYECKH MOJTHOEe
BOCCTAHOBJICHHE €r0 pecypca paboThl.

[Tepconain, oCyIecTBISIOMNN TEXHUIECKYIO SKCIUTyaTallHI0 CHCTEMBI AIEKTPOCHAOKEHUS
MPOMBIIIJIEHHOTO IPENPUSIITHS, JEIUTCS, TI0 CBOEMY Ha3HAYEHHIO, Ha CJIEAYIONINE TPYIIIbL:

a)  aIMHUHHMCTPATUBHO-TEXHHYECKUH  (OpraHU3yeT TEXHHUYECKOe  OOCIIy>KUBaHHE
00opy/i0BaHuE, ONIEPATUBHOE YIIPABJICHUE AIEKTPOOOOPYIOBAHUEM U PEMOHTHBIE PAOOTHI;

0) omepaTuBHBIM (OCYIIECTBIIIET TEXHHUYECKOE OOCITYXMBaHHE U OIEPATUBHOE
yIpaBJieHHe, IPOBEICHNE OCMOTPOB, ONIEPATUBHBIX MEPEKITIOYSHHUI, TOATOTOBKY pabodero Mecra,
JOITYCK K paboTe u T.1.




B) PEMOHTHBIN (BBIMOJHAET BCE BHUIBI PA0OT IO PEMOHTY 3JEKTPOOOOPYHAOBAHHS
YCTaHOBOK;

OKCIUlyaTallUOHHBIA TEPCOHAN JODKEH MMETh COOTBETCTBYIOLIYIO BBIIIOJIHSEMbBIM
paboTaM MOATOTOBKY U I'PYIIy AOIYCKA.

OOcnyXMBaHWE  CIOXKHOTO  DJIEKTPOTEXHOJOTMYECKOTO  O00OpYIOBaHHMS Kak  TO:
JJIEKTPOCBApKa, JIEKTPOJIN3, DJIEKTPOTEPMHUS U T.J., a TaK XKE CI0KHOI'O 3HEPrOHACBILICHHOIO
IPOM3BOJICTBEHHO-TEXHOJIIOTHYECKOTO 000py/ZOBaHMs, IpH paboTe KOTOPOro HEOOXOIMMO
IIOCTOSIHHOE ~ TEXHMYEeCKoe  OOCIy)XHMBaHHE U  DPEryJIMpOBKAa  BJIEKTPOAInaparypsl,
AJIEKTPONPUBOOB, 1. MAIlIUH, JIOJKEH OCYIIECTBIIATh 3JEKTPOTEXHOIOIMUECKUN TEPCOHA.

Jlis mpoBepKHM 3HAHUM  DJIEKTPOTEXHOJOTMYECKOrO0 IIEpPCOHANAa,  PYKOBOAMTEIb
HOPENIpPUATHS JAOJKEH HAa3HAYUTh KOMHUCCHIO B cCOCTaBe HE MeHee 5 uenoBek. lIpencenarens
KOMHMCCUM [JOJDKEH MMeTh TIpynny @0 »3iekrpode3onacHocTy V y mnorpeOuteneil ¢
AJIEKTPOYCTaHOBKaMu HarpspbkeHueM 10 U Beie 1000 B u rpynny IV — ¢ anexTpoycraHoBkaMu
HanpspbkeHueM ToJbko 10 1000 B.

Cucrema ympaBlIeHUS JJIEKTPOXO3SHWCTBOM SIBJIIETCS COCTAaBHOM YacTblO CHCTEMBI
YIpaBJIEHUS] SHEProxX0o3aiCTBOM, HMHTETPUPOBAHHOW B CHCTEMY YIPABICHHMs NOTPEOUTENS B
LIEJIOM, U JOJIKHA 00eCIIeYnBaTh:

- OIIEPaTUBHOE PA3BUTHUE CXEMBbI 3JICKTPOCHAOKEHUS [JIs1 Y10BJIETBOPEHUH BO3PACTAIOLINX
NOTPEOHOCTEN B 3JIEKTPOIHEPTUU

- 3 PEeKTUBHYIO pabOTy JEKTPOXO03AHCTBA IyTEM COBEPIIEHCTBOBAHUS SHEPreTUYECKOTIO
IIPOM3BOJICTBA U OCYILIECTBIICHHUS MEPOIIPUATHH 110 SHEPTOCOEPEIKEHUIO

- IOBBIIIEHUE HAJEKHOCTH U OE30M1aCHOCTH

- KOHTPOJIb 3@ COCTOSIHUEM AJIEKTPOYCTAaHOBOK U T.J.

VY notpeduteins 10JKEH ObITh HaJaKeH aHaIU3 TEXHUKO-?KOHOMMYECKHX IOKa3aTeseil
paboTel  anekTpoxo3siicTBa. HeobOxoguma  moCTOSHHAs  OLIEHKA  PEXUMOB  pabOThI
3JIEKTPOOOOPYOBAaHUS, COOTBETCTBUE UX OCHOBHBIX IOKa3aTesiell ero padoTbl HOPMUPOBAHHBIM
Y paCYETHBIM 3HAUCHUSIM.

Tak »e HeoO0XOIUM HalaXEHHbIM y4eT OCHOBHBIX MOKazaTesel 3J1eKTpooOopy10BaHUs
(CMEHHBIH, CYyTOYHBIN, MECSIUHBIN, KBapTaIbHBIN, T0JI0BO) IO YCTAHOBIECHHBIM (hOpMaM.

Heo6xonumelii 00beM HOPMAaTHBHOM M TEXHMYECKOW JOKYMEHTAIMM Ha MPEIIpUATHH
ycranaBnuBaercs [1TO u nenurcs Ha Tpu THNA:

- TeX. IOKyMEHTalUs 0 00BEKTY;

- CTPYKTYPHOMY IO/Ipa3/IeJICHHUIO;

- pabouemy MecTy.

B nepByro rpynmny BXOAUT:

- T€H. IJIaH MPEANPUATHS C HAHECEHHBIMU 3[JaHUSAMH, COOPYKEHUSMH, IOJ3EMHBIMHU
KOMMYHHUKAIUSIMU;

- aKThl HaJaJKW, HUCHBITAHUA M TPUEMKH OCHOBHOTO 3JIEKTPOOOOpYIOBaHHUA B
AKCILTyaTaIHIo

- TeX. MacIopTa ITOro 000PYAOBAHUS

- IPOU3BO/ICTBEHHBIE HHCTPYKLUHU MO SKCILTyaTalluH 3JIEKTPOYCTAHOBOK

- JIOJDKHOCTHbBIE MHCTPYKLIUHM MO pabouumM MecTaM, BKIIIOYas MHCTPYKIUHU IO OXpaHe
Tpyna.

OcHoBHas TeEXHMYECKAs JOKYMEHTALUs B CTPYKTYPHOM IOAPA3/IEICHUN:

- J)KYpHaJlbl y4yeTa 3JIEKTpOOOOpYyIOBaHUS C yKa3aHUEM TeX. JAHHBIX M WHBEHTapHBIX
HOMEPOB;

- UCIOJHUTENIbHbIE YEepPTe)KU BO3AYIIHBIX M KaOENbHBIX JMHUN W 3a3eMIISIONINX
YCTPOMCTB;

- CXEMBbl DJJIEKTPOCHAOXXEHUsI MO OOBEKTY B 1LEJIOM U MO €ro CTPYKTYPHBIM
NOJIpa3eIICHUSM;

- CHHUCKH pabOTHHMKOB, MMEIOUIMX MPABO OTJaBaTh PaclOpPsSKEHHs, BblJaBaTh Haps/bl-
JIOITYCKH, JOMYCKaTh K paboTe, BHIIOJIHATH ONEPATHBHBIE TEPEKIIOYCHHUS.



Ha pa6ounx mecrax neooxoaumsl (TII, PII):

- omepaTHBHAas OJHOJMHEHHAs CXeMma »JJICKTPUUYCCKUX COCIUHEHUN, Ha KOTOPOM
oTMeuaeTcst PaKTUIECKOE TOJI0KEHNE KOMMYTAIMOHHON amnmapaTypsl

- )KypHaJI y4eTa 3JIeKTPOo00OpyI0BaHUS;

- KaOeJIbHBIN KypHAT;

- OTIIepaTUBHBIN KypHAT,

- JKypHaJI y4era padoT 1o HapsaaM B PaCIOPSIKCHUSIM;

- JINCTKH OCMOTpa 3J1. 000pyA0BaHUS

- Begomoctd nokazanuit KUII u T.1.

2 OnepaTuBHOe ynpaBJieHHe 3JIeKTPOX0351iicCTBOM

Y mnpoM. mOpeanpuaTUd, HMEIOIUX COOCTBEHHBIE HCTOYHHMKHU BJICKTPOIHEPTHH WIH
UMEIOIMX B CBOEH CHCTEME JICKTPOCHA0KEHHUS CaMOCTOATEIbHbIE MTPEAIPUATHS SITEKTPHIECKUX
ceTeil, HeoOXouMa OpraHu3alusl CHCTEMbl ONEPATUBHOTO JUCIETYEPCKOTO YHpPaBICHUS IS
o0ecrnie4eHus:

- pa3paboTKHU U BeICHUS TPEOYyEMbIX PEXKUMOB PabOTHI;

- OpraHu3alus IyCKOB U OTKIIIOYCHUH;

- JIOKaJIM3alKsl aBapuil ¥ BOCCTAHOBIICHUE TPEOYEMBIX PEKUMOB pabOTHI;

- BBITIOJIHEHUE TPEOOBAHUI KA4eCTBA AIEKTPUIECKON SHEPTUU U T. 1.

CucreMa onepaTUBHOTO yIPABJICHHUsI, OpPTaHU3allMOHHAs CTPYKTYpa U opMa yrpaBeHHUs,
YKCcI0 pabOTHUKOB B CMEHE ONPEACISIOTCS PYKOBOIUTENIEM M HYKIAIOTCS B JIOKyMEHTAJIbHOM
0(hOpPMIICHHH.

Cucrema OrepaTuBHOTO YIPABICHHS JJOKHA HMETh YETKYIO0 UEPAPXUIECKYIO CTPYKTYPY,
OpuyYeM [ KaXJIOTO YPOBHS JOJKHBI OBITh YCTAHOBJICHBI JBE KATErOpPHH YIPaBICHUS
AIIEKTPOOOOPYIOBAHUEM U COOPYKEHUSIMH — ONIEPATHBHOE YIIPABJICHUE U OTIEPATHUBHOE BEJICHHE.

B oneparuBHOM ynpasnenuu crapiiero paboTHHMKA, U3 4YHCIa ONEPATHBHOIO MEepcoHana
HaXOJATCsl 0OBEKTHI (HAIp. JIMHUU, TOKOMPOBOJIbI, YCTpoiicTBa P3uA), onepanuu ¢ KOTOpbIMU
TpeOYyIOT KOOpAMHALMU JeHCTBUM MOJYMHEHHOIO IMEpCOHala M COIVIACOBAHHBIX W3MEHEHWH
PEKMMOB Ha HECKOJIbKHX O0BEeKTax. Takoro poja omepanuu HEOOXOJUMO MPOU3BOAUTH MO
PYKOBOJICTBOM cTapliiero pabOTHHUKA.

B oneparuBHOM gedenuu crapuiero pabOTHHMKA JIOJDKHO HAXOAUTHCS OOOpYJAOBaHHE U
COOpY’KEHUsI, OIepallii ¢ KOTOPBIMU HE TPeOYIOT KOOpAMHAIMM JIEHCTBUN MepcoHasa pa3HbIX
DHEPTreTHYECKUX 00BeKTOB. Omepanuu JODKHBI OCYIIECTBISATHCS C Pa3pelieHUs CTapIIero
pabOoTHHKA.

Bce nuHHMM, TOKOMPOBOIBI, 00OPYIOBaHHE M YCTPOMCTBA CHUCTEM DJIEKTPOCHAOKEHUS,
JIOJDKHBI OBITh pacrpeieeHbl 110 HEPAPXUIYECKUM YPOBHSM OINEPATUBHOTO YIIPABICHHUS.

OmnepaTuBHOE YIpPaBIEHHE JIOJHKHO OCYIIECTBISTHCS CO MIMTA YIPABICHUS WIH
JIUCTIETYEPCKOTO IMYyHKTa, OOOpPYIOBAaHHOTO CpPEACTBAMHU CBSI3M, IPUYEM BCE IEPErOBOPHI
PEKOMEH/TyeTCs 3alMChIBaTh HA MAarHUTHYIO JIeHTy. Ha muTax yrpaBieHus! TOKHBI HAXOJUThCS
ONEpaTUBHBIE CXEMBbl  AJIEKTPHUUECKUX COCJUHEHUH YIpaBIsieMbIX 3JIEKTPOYCTAaHOBOK. Bce
U3MEHEHHS PEXKUMOB PabOTHI AJIEKTPOOOOPYIOBAHUSA, & TaK K€ MeCTa HAIOKEHHS M CHATHUS
3a3eMJICHUH TaK jke He0OX0IMMO 0TOOpaXKaTh B CXEME.

Bce mepexirodueHusT HEOOXOAWMO TIPOU3BOIMTH, MPEIBAPUTEILHO COTJIACOBAB HUX C
BBILIECTOSIIIUM ONEPATHUBHBIM MEPCOHAJIOM B YIPABICHUM WJIM BEJAECHUU KOTOPOTO HAXOIUTCS
JAaHHOE O0OpYIOBaHHWE MO YCTAHOBICHHOMY Ha TPEANPHITHU TOPSIKY: [0 YCTHOMY WA
Tese()OHHOMY PACHOPSDKEHHUIO € 3alHMChI0 B ONEpaTMBHOM >KypHaue. [lepeximroueHus T0KeH
MIPOM3BOJIUTH PAOOTHHK M3 YUCIIA OTIEPATUBHOTO TIEPCOHAIIA, HETIOCPEICTBEHHO 00CITYKUBAIOIIAN
3JIEKTPOYCTAHOBKH.

CrnoxHbie TiepekitoueHus (TpeOyeTcsi CTporoe COOJIOCHHS TOCIEI0BATEIbHOCTH
orepanuii ¢ KOMMYTALlMOHHBIMH amlapaTaMd U 3a3eMIISIOIIUMH HOXKaMH) MPOU3BOIATCA, Kak
MPaBWJIO JIByMsl pa0OTHUKAMM MO CIEHUANbHBIM OJaHKaM M MporpaMMaM MepeKIIOueHUuH,
KOTOpBIE TOJDKHBI pa3padaThiBaThCs Ha MPEIIPUATHH.



[Tpu nmepexmoueHusIX T0JKHA COOMI0aThCs CIEAYIONIAs TIOCIEJ0BATEIbHOCTD ICHCTBHIA:

- paOOTHMK, MOJIyYUBIIMH 3aJaHME Ha IMEPEeKIYeHue, 00s3aH €ro YeTKO MOBTOPHTb,
3anMcarh B ONEPaTUBHBIN KYpHAII U clielaTh HEOOXOAUMbIE U3MEHEHHUS Ha OlEpaTUBHON CXEME,
COCTaBHTb, €CIIU TpeOyeTcs, OaHK MepeKII0YeHUH.

- €CJIM TIEPEKIIIOUYEHHUE BBHITIOJIHSIOT JIBAa paOOTHHKA, OTYYHBIIUIN paCTIOPSDKEHHE JOKEH
HOSCHUTH MOPAJIOK NEPEKIOYEHNUH BTOPOMY paOOTHHUKY, YHacTBYIOIEMY B Ollepaluu

- IIpM BO3HUKHOBEHMM COMHEHUN B IPAaBWJIBHOCTU BBIIIOJHEHHUH IEPEKIIOYEHUN HX
HE00XO0IMMO IPEKPATUTh U IPOBEPUTH TPEOYyEMYIO N1OCIIEI0BATEILHOCTD 10 ONIEPATUBHON cXxeMe

- 10CJ€ BBINOJIHEHUS 33JaHHUs HEOOXOAMMO CJENlaTh COOTBETCTBYIOIIYIO 3alUCh B
OIIEpaTUBHOM JKypHaJe

3. OnepaTuBHO-IMCIIETYEPCKOE yIIPABJIeHHE NPH JUKBHIALMU aBapuil B cucTeMax
3JIEKTPOCHAOKeHM I

IIpu nukBUAALMM aBapuil U B IPOUYUX CIIydasX HE TEPIALIUX IMPOMEUICHUS JOIYCKAeTCs
B COOTBETCTBUM C MHCTPYKLMSIMM TPEANPHUITUS IPOBEJCHUE MEpeKsIoueHuid 0e3 BegoMa
BBILIECTOSAIIEIO ONEPATUBHOIO IEPCOHANIA, B YIPABICHUH WM BEJCHUM KOTOPOTO HAXOIUTCSA
IAHHBIIA O0OBEKT.

B cnyuyae cnokHBIX NEPEKIIOUEHUN WIM IPU NEPEKIIOUEHUsAX Ha 00OpYAOBAHUU HE
UMEIOILEM 3alUTHBIX OJIOKUPOBOK, B YCIOBUSX aBapUHHOIO TIIOJIOKEHHUS JOIyCKaeTCs
IIPOU3BOJUTH MEPEKIIOUEHUs] 0€3 COOTBETCTBYIOIIMX OJIAHKOB, C IOCIEAYIOLIEH 3alKChio B
OIlEpaTUBHBIN KypHaJI.

4. ABTOMATH3HPOBAHHbIC CHCTEMbl YNPABJICHHA JJIEKTPOCHAOKEHHEM MNpeINpUsTHs, HX
HAa3HaYeHHe U MPABUJIA UX IKCILTyaTAlMHU

B Hacrosimee BpeMss B cuUcCTeMax 3JIEKTPOCHAOXKEHHS MPOMBIIUICHHBIX MPEIIpUATHHA
IPUMEHSIIOT CIEAYIOUIME BBl aBTOMAaTHKU: aBTOMAaTUUYECKOE MOBTOpHOE BKiItoueHue (AlIB);
aBTOMATHUYECKOE BKJIIOUEHHE pe3epBHOro nurtanus (ABP); aBromarmueckoe peryianpoBaHue
MOIIIHOCTH KOMITEHCUPYIOUIUX YCTPOWCTB; aBTOMAaTH4YeCKas aBapuilHas pasrpyska MO 4acToTe
(AYP). YerpoiicTBa aBTOMAaTUKHU BBIMOJIHAIOTCS HAa MMOCTOSIHHOM HJIM TIEPEMEHHOM OIEpaTUBHOM
Toke. Ha onepatuBHOM noctossHHOM Toke ycrpoiicTBa apToMaTuku B COC IIII npumensoT npu
HAJIMYUU 3JIEKTPOMArHUTHBIX WM THEBMAaTUYECKUX IIPUBOJOB, HA IEPEMEHHOM — IIPU HAJIUYHUU
NpY>KUHHBIX TpuBoa0B. CymHocTh __AIIB coctouT B TOM, YTO DOJEMEHT CHCTEMBI
AIIEKTPOCHAOKEHUSI MPOMBIIIJICHHOTO TMPEANPHITHS, OTKIIOYEHHBIH B pe3yibTaTte paboThl
CPEICTB peNEeWHON 3allluThl BKJIIOYAeTCs MOBTOPHO. OMBIT AKCIUTyaTallMM IOKAa3bIBAET, YTO
JIOCTAaTOYHO OOJIBIION TNPOLIEHT MOBPEXKICHUNH HMeeT HEyCTOWYMBBIM XapakTep MU TOCie
OTKJIIOUEHHUS HaIlpsDKEHUs caMOycTpaHsieTcs. B uMcine Takux NOBpPEXACHUN INEepPeKpbITUs
3oy BJIOII B pe3ynbraTe arMocqepHbIX NepeHanpsHKeHUH, CXJIeCThIBAHUE MPOBOJIOB,
HEYCTOMYMBBIC MEPEKPBHITHS H30JS1IUU BO BTOPUYHBIX I€NSAX, HEOpPaBUJIbHBIC JEHCTBUS
OIIEpPaTUBHOIO NepcoHana u T.4. CleayeT yuuThIBaTh U TOT (haKT, YTO CTOUMOCTh ycTpoicTB AIIB
HUYTOXHO MaJjia 10 CPaBHEHUIO C yObITKaMH, TPUHOCUMBIMU HEIOOTITYCKOM AJIEKTPOIHEPTUH U
IPOCTOEM TEXHOJIOTHUECKOro o0opynoBanusi. YcrpoiictBamu AIIB, kak mpaBuiio, OCHaIIAKOTCS
BO3JyIIHbIE (pexe KaOellbHble) JUHHM, CEKIIMU W CUCTEMbl IIHWH, ABUTATETHd U OJUHOYHBIE
TpaHc(hOpMaToOpbl, IPU 3TOM B JIOTHKE 3aIUTHl cTOUT 3ampeT Ha AIIB mpu pabote razoBoit u
muddepeHManbHOM 3auThl. Paznuuaiot ogHo- 1 MHOrokpaTHble AIIB, npuyem ¢ yBennueHueM
KpaTHOCTH, 3(pekTuBHOCTS MX paboThl yMeHbmaetcs (tak i BJI 1 — 60-75%, a qna 2 — 30-
35%). Yacto mpuMeHsieTCsl yCKOpeHHe e cTBHs 3antuThl mocie AlIB.

ABTOMAaTHYECKOE BKJIIOYEHHWE PE3EPBHOIO IUTAaHUS IPUMEHSIOT, KOIJa IEpEPHIB B
AIIEKTPOCHAOKEHUH BBI3BIBAET YOBITKU IO BEIMUYMHE 3HAYUTEIHHO MPEBOCXOMASIINE CTOMMOCTh
camoro ycrpoiictea ABP. IX npuMeHsI0T, Korja UMEETCs B HATMYKME WIH IIPOEKTUPYETCSI BTOPOI
UCTOYHUK NHUTAaHHUA. B Takux ciydasx NOpU TOBPEXKIECHUU BKJIIOYAETCS JOIMOJHUTEIbHBIN
VCTOYHUK MMUTaHUs, HOPMAJIBHO HAXOIALIUICS B pe3epBe. Halle NpUMEHSIOT CXEMBI C PE3EPBOM,
paboTarImM B HOpMabHOM pexkume. [Ipu Beimonnennn ycrpoiictBa ABP moimkHBI coOmr01aThCst
CIIEIYIOIINE YCIOBUS:




- JUIsl IPEAOTBPAILEHUS BKIIIOUEHHS PE€3epBHOr0 UCTOUYHMKA Ha K3 B HEOTKIIIOUMBIIEMCS
paboueM ucTouHuke, cxema ABP He nomkna paboTaTh 10 OTKIIIOUCHHUS BBIKIIIOYATENIS 3TOTO
HCTOYHUKA.

- nerictBue ABP nomxHO ObITh OJHOKpaATHBIM, NpuMeHseTcs Y /(3 mocie cpabaThiBaHUs
ABP u np.

ABTOMaTHYECKOE peryaupoBanue MomHocTh KY.

AYP otkirodaet yacth moTpeduTenei, kak mpapwio auaui otxoasaumx ot ['TIT wmm T'PII,
yCTaHABJIUBACTCS 10 TPEOOBAHUIO YIHEPTOCUCTEMBI.

YcrpoiictBa P3uA, Haxoasiecs B SKCIUTyaTalllK JOJDKHBI OBITh OCTOSIHHO BKJIFOUEHBI
B paboTy, KpOME TE€X YCTPOWCTB, KOTOPBIC JAOJKHBI BBIBOJUTHCS U3 pabOTHI B COOTBETCTBUU C
HA3HAYCHUEM U TPHUHIIAIIOM JICHCTBHUS, PEKUMOM PAOOTHI IJIEKTPUUECKON CETH U YCIOBUSIMHU
celeKTUBHOCTU. [lmaHOBBIN BBIBOA O(OPMIIIETCS COOTBETCTBYIOMICH 3asiBKOM M IPOU3BEJICH C
paspelieHus: BBIIIECTOSIIETO EPCOHAIa B ONEPATUBHOM YIPABJICHUH WIM BEACHUU HAXOJIUTCS
IAHHBIA O0OBEKT.

B ciyyae yrpo3sl HenmpaBuIbHOM paOOThI, YCTPOWCTBO JTOKHO BBIBOJUTHCSA M3 PAOOTHI
HEMEJUICHHO, 0€3 pa3pelieHHs] BBIMIECTOSIIEr0 OIl. TepcoHaga, HO C JabHEHUIIUM €ro
yBeoMJICHHEM U oopmiieHueM 3asBku. [Ipu 3TOM ocraBmimecs: B paboTe yCTPOMCTBA JOJIKHBI
oOecrieunBaTh MOJHOLUEHHYIO 3alIUTy OOOpYIOBaHUS OT BCEX BHUJOB MOBpexiaeHuil. Ecmu
YCIIOBUE HE COOII0AaeTCsI, HEOOXOIMMO OTKITFOYATh BCE MPUCOSAMHCHHUE.

Ha xaxnoe ycrpoiictBo P3uA y nmoTpeOuTens A0IKHO XPAaHUTHCS:

- MacToOPT-TIPOTOKOT;

- METOJIMYECKUE YKA3aHUS WM HHCTPYKIHUS MO0 TEXHUUECKOMY 00CTyKUBAHUIO;

- TEXHUYECKHE JAaHHBIC ¥ TApaMETPhI B BUJIC KapPT WJIU TaOJIHI] YCTABOK;

- IPUHIUNHAIBHBIE 1 MOHTAXKHbBIE CXEMBI;

Bce ciywyam nenpaBuiibHOM pabOTHI YCTPOWCTB JIOJDKHBI TIIATEIBHO aHAIU3UPOBATHCS
AKCIUTYaTUPYIOLIUM [IEPCOHAIOM.

5.0cHOBHBIC MYTH CHUAKEHHUA MOTEPb dnekTpodHepruu. ACKYI

Bce MeponpusTHs 10 CHUXKEHUIO TOTEPh MOKHO Pa3JeJIUTh Ha JIBE€ OOJIBIINE FPYIIIbL:

- OpraHu3allOHHbIE

- TEXHUYECKHE

OCHOBBI OPraHU3aLMOHHBIX MEPONPUATHN COCTABIISAIOT CIIEYIOIINE:

- BHEJIpEHHE MTPOrPaMMHOT0 00eCTieueHusl, MPOBEACHNUE PACUETOB I10 BBISIBIECHUIO TOUYEK C
HauOOJIBIINMU MOTEPSMH, pacyeT BEIUYHHBI IOTEPh B LIETOM;

- BBEJICHUE PA3JIIMYHBIX CUCTEM KOHTPOJISI U CTUMYJIMPOBAaHUS IEPCOHAIIA;

- YCTaHOBJICHHE B JIOTOBOpax 3JEKTPOCHAOKEHMs YCIOBUI MOTpeOIEeHUs PEeaKTHBHOM
SHEPruM MOTPEOUTENSAMHU U T.JI.

OCHOBY TEXHUYECKUX MEPOIPUATHI COCTABIISET:

- peanmu3aiusi ONTUMAIBHBIX PEXUMOB pabOTHI ceTeill (onpeaeneHre ToYeK HOPMaJIbHOTO
paspbiBa, peryiaupoBaHus HanpspkeHus Ha L{II, BoipaBHuUBaHHMe Harpy3ok ¢a3 B cetu 0,38kB,
onTuUMM3alus paboThl JBYXTpaHCPOPMATOPHBIX IMOACTAHIUH, MEPeBOJ HepadOTarOIMIMUX
reHepaTopoB B pexum CK u T.1.)

- PEKOHCTPYKIIHMS 3JEKTPUUECKUX ceTel (pa3ykpynmHeHue nojactaHuui, BBog KV, BBojg
PITH, coopy:xeHne HOBbI JUHUHN, YBEIIMUEHUE CEUYEHHS U MOITHOCTH TPaHC(POPMATOPOB U T.1I.)

- COBEpIICHCTBOBaHUE ydeTa AnekTposHepruu (padora UTT Ge3 meperpy3ok, ycTaHOBKA
ACKYD, nepuoanueckne NpoBEpKHU U T.1.)

B ycnoBusix pegopMbl Bceil pOCCHUCKOW SKOHOMHKH, BOTPOCHI KOHIICTIIIMHM DPa3BUTHSI
ACKYD Bcranu goctarouHo octpo. OHa 6e3ycI0BHO HY)KHa KaK TOpOJ1y, TaK B CEJIbCKUX pailoHaX
U (pakTUYECKH SIBISETCd TEXHUYECKOM 0a30oil peanu3aliii JOTOBOPHBIX M (PUHAHCOBBIX
B3aMMOOTHOIICHUH MEXIYy IMOCTaBIIMKAMU M TOTPEOUTENs SHEPropecypcoB, a Takke
3G (EeKTUBHBIM HHCTPYMEHTOM IO peaau3alMd SKOHOMUYECKHX METOJIOB YIPABICHMS



NOTpeOJIEHUEM 3HEPropecypcoB, TAKXKE MO3BOJIUT aBTOMATH3UPOBAaTh (PUHAHCOBO-OAHKOBCKHE
oIlepalLyu P pacyeTe ¢ HOTPEOUTEIAMH.

KoHe4yHO, MOXHO OCYIIECTBIISATh YUET CTAPBIMU «IE€JOBCKUMU» METOAAMHU, OJITHAKO
paszyMHee U SKOHOMHYHee ucnoib3oBath ACKYD.

B nocnennue roasl HabmOAaeTCsl pe3Koe MOBBIIICHHE MHTEpeca K KOMIUIEKCHBIM
cHUCTeMaM Yy4yeTa 3HEpPropecypcoB, CBSI3aHHOE CO CTPYKTYPHOH NEepecTpOMKONH 3KOHOMHUKHU
ctpanbl. B Hacrosiee Bpems ACKYD crana ycnenHo npuMeHSThCs JaXe MPU CTPOUTEILCTBE
KHWIBIX JIOMOB B KPYIIHBIX POCCHHCKUX ropoJax, M BHJHA TEHAEHLUUH K TOMY, YTO CKOPO
BHeApeHne ACKVYD B IpOMBIIUIEHHOCTh M KWIHILIHOE CTPOUTENBLCTBO cTaHEeT B Poccum
IIOBCEMECTHBIM.

K HacrosiieMy MOMEHTY Ha PBIHKE CYILECTBYIOT MHOYKECTBO Pa3jIUYHBIX CHUCTEM
ACKY?D. B 0CHOBHOM HX OTJMYHSA JIPYT OT APYra 3aKIOYAIOTCS B CICAYIOIIEM:

THUI BBIXOJHOM TEJIEMETPUYECKON HMH(POPMALUU HCHOIb3yeMBIX NpUOOPOB ydera
(aHanoroBasi, UMIyJIbCHasl, BCTPOEHHBIN HHTEP(ENC C pa3InYHBIM IPOTOKOIOM OOMEHA);

MIPUHIUI TIEpeIayi HAKOTUIEHHOW nH(popManny (BeIIEICHHBIN KaHal, Teiae(OoHHAas TUHHS,
cuioBas uHusL, mini GSM nnu ke npsaMoit cbeM HHGOpMaIUU Ha CaMOM O0OBEKTe).

OpHako OmBIT MOKa3all, YTO IepeJaya AaHHBIX TOJIBKO IO OJHOMY M3 YKa3aHHBIX
BUJIOB CBSI3U HEHAJIE)KHA, TaK KAaK KaX/blii KOHKPETHBI 0OBEKT UMEET CBOU OCOOEHHOCTH.

Knaccudukanus cucrem yuera u JIeKTPOCUETINKOB

O606mmenHas ctpykrypa ACKYD conepkuT Tpu ypoBHS:

HIOKHUM - NIepBUYHbIE M3MepHuTenbHble npeodpazoBatenu (IIUII) ¢ Tenemerpuueckumu
BBIXOJIaMH, OCYILECTBJISIOIINE HEMPEPHIBHO MM C MUHUMAJIbHBIM HHTEPBAJIOM YCPEIHEHUS
U3MEpEeHHEe MapaMeTpoB JHEeproydera mnorpedutened (pacxol, MOUIHOCTb, JaBJICHUE,
TeMIepaTrypa, KOJIMYECTBO SHEPrOHOCHUTENS, KOJUYECTBO TEMJIOThl C IHEPrOHOCUTENEM) IO
ToYKaM y4dera (pumep, Tpyda);

cpeanui - xoHTposepsl (K) - cnenmanu3upoBaHHbIE W3MEPHUTEIbHBIE CHUCTEMBI, WIIH
MHOTO(QYHKIIMOHAJIbHBIE MPOTrpaMMHUPYEMbIE MPEOOPa30BaTEIN C BCTPOEHHBIM INPOTrPaMMHBIM
o0ecreyeHneM HHeproyyera, OCYIIECTBISIONIME B 33aJaHHOM IMKJIE WHTEpBala YCpPEAHEHUS
KpPYTIJIOCYTOUYHBI CcOOp M3MEPHUTENBHBIX JAaHHBIX C TeppuTopuanbHO pacnpeneneHHbix [TAUIN,
HaKoIJIeHHe, 00paboTKy U mepenavy 3TUX JaHHBIX Ha BEPXHUH ypOBEHb;

BepxHUH - mepcoHanbHas OBM (IIDBM) co cneumanu3upoBaHHBIM HPOrpaMMHBIM
obecnieuenneM ACKYD, ocymectinstomas coop uHpopMaMU ¢ KOHTpoJuiepa (WM TPYIIIbI
KOHTPOJIJIEPOB) CPETHETO YPOBHS, UTOTOBYIO 00pabOTKy 3TOM MH(OpMALIUU KaK [0 TOUYKAM y4eTa,
TaKk M MO MX rpymnmnaMm (10 HOApa3JesieHUusIM U 00beKTaM MpeanpusiTHs), OTOOpakeHue u
JOKYMEHTHUPOBAHHUE JAHHBIX ydeTa B BHJE, yJOOHOM [UIsl aHaiu3a M MPUHATHS pelIeHui
(ynpaBieHus1) ONEpaTHUBHBIM IEPCOHAIOM CIYXObl TJIABHOTO SHEPreTHKa U PYKOBOJICTBOM
HPEIPUSATHSL.

Bompocsr qiist cobecenoBanus:

1. OpraHmauHs{ OKCILTyaTallun CHCTCMBI BJ'ICKTpOCHa6)KeHI/I5{ IMPOMBIIIJICHHOT'O

IPEIIPUITHS
2. OpraHu3anus CIy>KObI SKCIUTyaTallid CUCTEMBI DIIEKTPOCHA0KESHUS TIPEATIPHUSITHS
3. OmepaTuBHOE  YNOpaBieHHE  dJEKTpoxo3siiicTBoM.  OmnepaTuBHO-TUCIETYEP-CKOE

yIIpaBJICHUE MIPH JTUKBUAAIMN aBapHi B CUCTEMaX AIIEKTPOCHAOKESHUS

4. ABTOMAaTHU3MPOBAaHHBIC CHUCTEMBI YIPABIEHHS HIIEKTPOCHAOKEHUEM MPEANpPUATHH, HUX
Ha3HAYCHHE U TPaBUJIa UX IKCILTyaTaIlHH.

5. OCHOBHBIE TYTH CHIDKEHUS  IOTE€Pb  DJIEKTPOIHEPTUH  TMPH  IKCIUTyaTaI[HH
AJIEKTPOYCTAaHOBOK. ABTOMAaTH3MPOBAHHBIE CHCTEMBI KOMMEPYECKOTO M TEXHHUYECKOTO
yudeTa ¥ KOHTpoJis tekTposneprun (ACKYO).



INPAKTUYECKOE 3AHATHE Ne2

HOpﬂ)IOK MMpoBE€ACHUSA ONEPATUBHBIX nepelcmoqeﬂm‘i

TEOPETMYECKAA YACTD

1. OnepaTuBHbIe pacnoOpsKeHHS

Pabora omeparuBHOTO mepcoHana AOKHA OBITh MOCTPOEHA TaK, YTOOBI  Ka)JIbIid
pabOTHUK CO3HATEIbHO, SICHO M YETKO NPEACTABISI IOCIeI0BaTeIbHOCTh MPOBOIUMBIX
orepanuii, pEMOHTHBIX U IPYTUX paboT B AJIEKTPOYCTAaHOBKAX.

Bce omeparuBHBIE MEeperoBOphl JOKHBI BECTHCh MEPCOHANIOM B  SICHOM  QopMe,
IIOJJHOCTBbIO MCKIIIOYAIOIIEH BO3MOYKHOCTb  HEIPAaBUJIBHOITO  MCTOJIKOBAHMSI  OIEPAaTHUBHOIO
pacniopspkeHus. [leperoBopsl JOKHBEI OBITh KPAaTKUMHU, B OCHOBHOM COCTOSIIIIUMU U3 TBEPIO
YCTaHOBJICHHBIX OIPEIEIECHUN.

[Tpu dopmynupoBaHUH ¥ TPU TOBTOPEHUH OTEPATHUBHBIX PACTOPSHKEHUN JTOJKHBI ObITH
YETKO yKa3aHbl: HA36aHUe CMAaHyuy U NOOCMAHYUL, COOMEEMCMEYIOWULL HoMep 000py006anUsl,
Hanpsjcenue, NOJLOJCeHUe annapama  cxeme KOMMymayuuy, HazHaveHue oOopyoo8aHusl.

Jluna, otharomye M NPUHUMAIOIIME ONEPAaTUBHbBIE PACHOPSKEHUS M COOOIIEHUs 00
WCIIOJTHEHHUH, 00s13aHbI Ha3BaTh CBOIO JODKHOCTh U (haMILIUIO.

[Tpu otnaue pacnopsoicenus na oeticmeue ¢ 3aujumoii JOIKHbI ObITh Ha3BaHBI:

- HAUMEHOBaHUE 000PYIOBAHMSI WM IIPUCOEIMHEHUS, HA KOTOPOM YCTaHOBJICHA 3allUTa,

- HAMMEHOBAHME 3aITUTHI U 00bEM JIEHCTBUSI C HEH.

Bce y4yacTHHMKM oOmepaTMBHBIX NEPETOBOPOB JOJDKHBI TBEPAO 3HATh (aMIIUU I,
MMEIOIINX MTPaBO OTAAaBaTh U MPUHUMATH K UCTIOJTHEHHUIO OTIEPAaTUBHBIC PACTIOPSIKEHUS.

Jluiy, HEemoCpenCTBEHHO MPOU3BOSIIEMY OIEpaIii, TACTCS MOAbKO 00HO 3adanue,
B 00bEM KOTOpPOTO BXOIST Onepayuu, HAnpasieHHvle K OOCMUNCEHUIO MOIbKO OOHOU yenu,
HaIpUMep: BKJIIOUEHUE WU OTKJIIOUEHHUE JIMHUU, MEepeBOJ JUHHUM ¢ ONHOM CHUCTEMBI IIMH Ha
JIPYTYIO, OTKJIIOUEHHE BCEX MPUCOETUHEHUN C OJIHOM CEKLUMH WU CUCTEMBI IIMH JJIs BBIBOJA
€€ B PEMOHT WJIU B PE3€PB U T 1.

B oanom 3amaHuu 00beIMHATHL ONEpalMU, HE HANpaBIE€HHblE K OAHOW 1enu (
HalpuMep, BBIBOJ M3 PEMOHTA JIMHUM W BKIIOUEHHE U3 XOJOJHOTO pE3epBa  CHIIOBOTO
Tpanchopmaropa u T. 11.), 3anpeniaeTcs.

OObeM OmepaTUBHOTO PACHOPSIKEHUS ONpeNeNseTcss JHIOM, OTAAIOUIMM  JaHHOE
pacnopsiKeHue, B 3aBUCUMOCTH OT MECTHBIX YCJIOBUHM, KBaJIW(UKAIMK AEKYpPHOTO IepcoHaia
U OT TEPPUTOPUATEHOTO PACTIONIOKEHUSI 000PYIOBaHUS B CXEME.

DneKkTpooOopPyI0BaHUE AIIEKTPOCTAHIINH U TMTOACTAHITUN MOXKET HAXOIUTHCS:

- B padore (KOMMYTAI[MOHHBIE ammaparbl 00OpYAOBaHUs BKIIOYEHBI W HECYT HATPY3KH);

- B ropsiuem pe3epBe (000pyI0BaHUE OTKIIFOUYEHO TOJIHKO BBIKIIFOUATEIISIMH ),

- B X0JI0[IHOM pe3epBe (000pyI0BaHNE OTKIIIOYCHO BHIKITIOUATETISIMU U PAa3beIUHUTEISIMHI );

- B peMoHTe (000pyI0BaHHE OTKJIIOYEHO U 3a3€MJICHO, YCTAHOBJIEHO OTPa’kJIEHUE U MOBEIICHbI
TUTaKaThl B COOTBETCTBUU C TPAaBUIIAMH TEXHUKHU 0€30MaCHOCTH);

- B TNPOMEXKYTOYHOM  COCTOSSHMM — TIOJ  HampshkeHHueM  (00OpyJoBaHHME BKIIIOYEHO
KOMMYTAIIMOHHBIMH arTiapaTaMu TOJBKO C OTHOIM CTOPOHBI U HE HECET Harpy3Ku).

OnepatuBHOE 3a/laHUE MOXET OBITb HPOCHMBIM U  CIOMHCHBIM, BKIIOYAIOIIUM DS
omeparuii. TUIOBBIMU TIEPEKIIOYCHUSIMH, HA TPOBEICHHWE KOTOPBIX TpedyeTrcss  BblAada
CJI0KHBIX 32/IaHM M, SBJISIIOTCS CIIEAYIOLIUE:

- TepeBo 00OPYIOBaHMS B OJHO M3 OCHOBHBIX YETHIPEX OINEPATUBHBIX COCTOSHUI (B paboTy, B
rOpsiYuid pe3epB, B XOJIOAHBII pe3epB, B PEMOHT);

- IEPEeBO/] MPUCOEAUHEHHH ¢ OAHOM cUCTeMbl pabOTaIONINX IMH Ha JPYTYIo;

- IepeBOJl MPHUCOEAMHEHHUs] CO CBOETO BBIKJIIOYATEIs] Ha OOXOAHOHM B pachpeneuTeNbHbIX
YCTPOMCTBAX C OOXOAHBIMHU CHCTEMaMHU IIWH;



- BBOJI B pabOTy pe3epBHON CUCTEMBI IIIMH C TIEPEBOJIOM Ha HEE YACTH WM BCEX MPUCOCTUHEHHI;
- OTBICKQHUE OJHOIOJIFOCHBIX 3aMbIKaHUI Ha 3eMIII0 (B CETAX C HM30JMPOBAHHOM HEHTPAJIbIO).

[Topsimok BBINOJHEHUS CIOXKHBIX THUIIOBBIX 33JlaHUM  YKa3bIBAETCA B MECTHBIX
MHCTPYKIUAX. ECM ClIOXKHOE NEPEeKIIIOUeHUE HE TUIIOBOE, TO PACHIOPSKEHHUE O €T0 BBIIOJIHEHUN
BBIZIACTCS T10-OIIEPALIUOHHO.

[Ipu omepamusix 1Mo BBIBOAY B PEMOHT JIMHUW C JBYCTOPOHHHUM IHUTAHHEM MOPSIOK
JEHCTBUS ONEPATHBHOTO TMIEPCOHANIAa Ha O0OOMX KOHIAX OMNPENENSIeTCS COCTOSHUEM JTMHUH Ha
MOMEHT BBIJIa4H 3a1aHUS.

2. OnepaTuBHbIE NEPEKIIOYEHUS

IlepexnroyeHuss B PACHPENCIUTENBHBIX  YCTPOMCTBAX  JJIEKTPOCTAHUUMH U
MOJCTAHLIMM IIPOU3BOAATCSA IO PACIOPSDKEHUIO WIM € BEAOMa BBIILIECTOAIIETO ONIEPAaTHUBHOIO
[epCcoHaIa.

B cnyuasx, He Teprmsiux oTiararenbcTBa (MOXKap, HECYaCTHBIN cilyyail ¢ JIIobMH,
CTUXUHHOE O€ICTBME), a TakkKe MpU JMKBUIALMM aBapUM JOIMYCKAaeTCsl IPOU3BOACTBO
HEepeKIroueHU 0e3 BeloMa  BBILIECTOSILIETO  MEpPCOHaja, HO € IMOCIEAYIOIIMM €ro

YBEIOMIICHUEM.
Jlumo, oTHaroliee  paclnopsyKeHHEe O IPOM3BOACTBE  MNEPEKIIOUEHHH, 00s3aHO
IpeIBapUTEIHHO IPOBEPUTH 1o OlepaTUBHOU cxeme IIOCIIEI0BATENILHOCTD

MpeanojaraeMplx  omnepanuii. Omoarowuili  pacnopsidjcerue  MOdcem — Cuumams €20
BbINOIHEHHBIM MOAbKO NOCNEe COOOWeHUs. UCNONHUMeNeM IUYHO Ulu Nno  menepony 00
UCNONHEHUU PACNOPAINCEHUS.

Ha snexTpocTaHuusax v MoJCTaHIUAX MIPU HAJIMYMU HA YCTAHOBKE JIBYX M OoJiee JIULL BCe
CIOKHBIE TEpeKiItoYeHust (T. €. TMEepEeKIoueHHus, MPOU3BOAMMBIE Oojee YeM  Ha OJHOM
IPUCOEANHEHNHN), a TAKXe IPOCTbIE MEPEKIIOUEHUS B CXEMax YCTAaHOBOK, HE HMEIOIINX
YCTPONCTB ONIOKMPOBKU pa3beAMHUTENEH, MPOU3BOAATCSA JBYMS JIMLAMH.

OnHO TUI0 HETIOCPEICTBEHHO MPOU3BOIUT MEPEKIIOUEHHS, @ BTOPOE — OCYLIECTBISET
KOHTPOJIb 3@ IPaBWIBHOCTBIO U  IOCJIENOBaTE€IbHOCTHIO  NPOMU3BOJUMBIX  OINEPALUM.
KoHnTponupyromum JMIOM TpU TMPOU3BOJACTBE NEPEKIIOYEHUN SBISIETCS cmapuiuti  no
O0MIAHCHOCMU U KANUDUKAYUU.

Ha »snextpoycraHoBkax, HMEIOIIUMX JEHCTBYIOLIUME  YCTpOHCTBA  OJIOKHPOBKHU
pa3beIMHUTENEH OT HEMPABUIIBHBIX ONEPALMA, IPOCTHIE IEPEKIIIOYEHMS], & TAK)KE BCE ONEPALUN
Ha mMTax U cOopkax HampspkeHHeM 500 B W HIMDKE paspemiaeTcsi  BBIMOJIHATH MEPCOHAY
€IMHOJINYHO, UMEIOIIeMY KBalu(DUKAIIMOHHYIO TpyNy He Hinke [V.

Hanoxenue u cHATHE NEPEHOCHBIX 3a3€MJICHUHM JOKHBI MPOU3BOAUTHCA  JIBYMSI
JIMIIaMU HE3aBUCUMO OT MOPSAKA ONEPAaTUBHOIO 00CITYKUBAHUS DJIEKTPOYCTaHOBOK. OTKIIIOUEHHUE
U BKJIIOUYEHHUE BBIKJIIOYATENeW M pa3belMHUTENEeH CcO IIuTa
YIPaBJIEHMS BO BCEX CIydyasX MOTYT IPOM3BOIUTECS €INHOINYHO.

Bce mpocTeie nepexioueHus B CXeMax 3JIeKTPUUECKUX YCTAHOBOK HAMpsKEHUEM BbIIIE
1000 B, a TakXke CIIOKHBIE IEPEKIIOUEHHUS B paCIpPEICIUTENbHBIX YCTPOHCTBAX, 000PYIOBAHHBIX
MOJTHOCTBIO OJIOKUPOBOYHBIMU yCTpONCTBaMHU oT HENpPaBWIBHBIX OIEepanuii ¢
pa3beAMHUTEISIMU, TPOU3BOIATCS O3 OIaHKOB MEPEKITIOUEHHH.

[lepexitoueHust mpu JIMKBUAALMK aBapuil TakKe Npou3BoadTcs Oe3 OlaHKOB ¢
MOCJICAYIOLIEN 3alMChI0 ONEpaluii B onepatuBHOM kypHaine. Ilopsimok mnpom3BoacTrBa
NepeK/JIIoYeHNii B paclpeeNUTeIbHbIX YCTPONCTBAX YCTAaHABIMBAETCS CIEAYIOIIUN: JIHIIO,
NOJYYMBIIEE DPACIOPSIKEHWE O MPOM3BOACTBE IEPEKIIOYeHUH, 0053aHO MOBTOPHUTH €TO0,
3amucaTh 3a/laHue B ONEPaTHBHBIA KYpPHAJ M YCTAaHOBUTH MOPSIOK MPEACTOSIIMX OTEepaIiHii.

[Ipy  BBIMOTHEHWHM  TEPEKIIOYEHH  JByMs  JIMLAMH,  JIHIO, MOJTyYMBLIEE
pacnopsbkeHue, 00513aHO Pa3bsICHUTh BTOPOMY JIMILY, YYAaCTBYIOIIEMY B MEPEKIIOUEHUH, TOPSIOK
Y TI0CJIEI0BATEIBbHOCTD IPOU3BOJCTBA ONIEPALINH.

B cnyuae 603HuKkHoGeHUs CcOMHEHUU 8 NPABUILHOCMU NPOU3BOOCMEA
npedcmosueli onepayul 6ce nepeKkIoyenUs NPeKpawaromcs 00 GblsAICHEHUSL.



Kak n3BecTHO, MOCIEACTBUS aBapuM, BO3HHUKAIOUIEH B NEPHOA MaKCUMyMa Harpy3KH,
OBIBAalOT Tropasfo TsDKelee, 4YeM B IMEpUoJl MHHHMMAJIbHBIX Harpy3ok. AHaiau3 aBapui,
BO3HHKAIOIIMX BCIEACTBUE TPYOBIX HAPYLIICHUH NEPCOHAIOM IpaBHJ TEXHHUKH 0€30MacHOCTH,
MOKA3bIBAET, YTO OOJBIIYIO YaCTh UX JIOMYCKAaeT MepcoHan B KoHLE cMeHbl. [loaTomy 6 nepuoo
Maxkcumyma Hacpy3Ku U 6 KOHYe CMeHbl HNPOU3B00CME0 NEPEeKNIOYeHU NpU HOPMATbHLIX
VCI0BUAX IKCHIyamayuu He OONYCKAEMCAL.

IIpn 3a3emiieHHAX B LENAX I[OCTOSHHOIO TOKa 1O OTBICKAHMS W JIUMKBUAALUHU
3a3eMJICHUS 3aIPEIAETCs IPOU3BOIUTD BCAKHUE ONIEPALIMH, €CIIM OHU HE JUKTYIOTCS aBAPUKWHBIM
IIOJIOKCHHUEM.

3. JleiicTBUS C pa3beIUHUTEIIMHU

Bxirouenue pazbequHHTENCH Kak PYYHBIMH NPUBOAAMH, TaK W INTAHTOM HAJUICKUT
POM3BOJUTH OBICTPHIM ABIKEHHEM, HO O0€3 yaapa B KOHIIE XO/a.

[IponsBomuTh OOpaTHBI OTBOA HOXKEH pa3beOUHUTENS NMpPU NPUONMIKEHHMH UX K
KOHTakTaM (IyOKaM) KaTeropM4ecKH BOCHPEIIAETCS, TaK KaK 3TO BEAET K BO3HUKHOBEHHUIO
aBapuii (IyroBble pa3psbl).

OTKIIIOYeHNE Pa3beNMHUTENCH CIeqyeT MPOU3BOAUTh MEIJIEHHO M OCTOpokHO. [Tpn
BO3HMKHOBEHHH JYTH B MOMEHT OTXOJa HOXEH OT KOHTaKTOB pa3beIMHUTENb JOJDKEH OBITH
OBICTPO BKJIIOYEH O0OpaTHO; oOmepamus JODKHA OBITh MpeKpalleHa 0 BBIABICHHUS NMPUYNH
HOSIBIICHHS JIYTH.

B oTKIIIOYEHHOM TOJNIOKEHUH HOXH Pa3beAWHUTENS JIOJDKHBI OBITH IOJHOCTHIO  (Z10
OTKa3a) OTBEJCHBI OT KOHTAKTOB.

4. JleiicTBHSI ¢ BBIKJIIOYATEJISIMHU

Bxurouenue BbIKITIOUATENsT PyYHBIM MPUBOJIOM CIIEAYET MPOU3BOIUTH OBICTPO, TOBOAS
XOJI MHTEpBaJla WIM pblyara IO YIOpa, NPHU OSTOM JOJDKHA 3aropeTbCs CUTHAJIbHAS JIaMIla
CBKITFOYEHO.

IIpn IUCTAaHIIMOHHOM BKIIIOYEHUU B 3aBUCUMOCTH OT THIIA KOHTAaKTOpa HAXXUM Ha
KHOIIKY «BKJIFOUMTb) WM [TOBOPOT KJIFOYA YIPaBIEHUs] HEOOXOJUMO MPOU3BOAUTH J0 MOMEHTA
3arOpaHys CUTHAJIBHOM JIAMIIbl «BKJIFOUEHO.

OTKJIIO4YEHNE BBIKIIIOYATENSI BPYUHYIO HAJUIEKUT MPOU3BOIUTH JIETKUM IOBOPOTOM
HITypBaja JO OTKa3a WU IIOBOPOTOM PBIYaKHOIO MPUBOJA, @ TAK)KE BO3ACHCTBUEM Ha 3alLEIKY
IIPUBOJIA, HA)KATUEM Ha CIEUMAJIbHYI0 KHONIKY WJIM CEpACYHUK OTKIIOUarollend Karymku. [Ipu
JTOM JI0JIXKHA 3arOPEThCs CUTHAJIbHAS JIaMIla OTKIIFOYEHOM.

IIpy OUCTAaHIMOHHOM OTKJIFOYEHUM COOTBETCTBYIOLEE JEHCTBHE C  KJIHOYOM
yIpaBJIeHUs] WJIM KHOMKOM HEOOXOOMMO MpONO/DKAaTh JO MOMEHTa 3aropaHusl  JIaMIlbl
«OTKJIFOUYEHOM.

[TpoBepka mosoKeHus BBIKJIFOUATENs MOCTe OTKIIOYeHHs 00s3arebHa BO BCEX CIIydasix,
€CIM 3a 3TUM OTKJIIOYEHUEM NPEJICTOUT OIepalus C pPa3beAMHUTEISIMHM, 33 HCKIIOYEHUEM
CIIy4aeB, KOTZAa pa3beIUHUTENN YIIPABIISAIOTCA JUCTAaHLIMOHHO.

OnepanusiM C pasbeIUHUTEIIMHU JOJDKHO TPEIIECTBOBATh CHATHE C BBIKJIKOYATENS
OIIEPATUBHOIO TOKA, 32 UCKIIIOYECHUEM CIIy4aeB I1IEPEBO/A C OHOM CHUCTEMBI LIMH Ha IPYrYIO IIpU
BKJIFOYEHHOM  BBIKJIFOYATeNie JAaHHOTO mpucoequHeHus. OIepaTuBHbII TOK CHUMAeTCs
MIPENOXPAHUTEIIEM B LIEMU COJICHOMJA BKIJIIOUEHHUS 10 MPOBEPKU IOJIOKEHMS BBIKIIIOYATEIIS.
CobmroieHre Takol MOCIeI0BaTeIbHOCTH MIPU BBINOJIHEHNU YKAa3aHHBIX OIEpalfil MOJIHOCTHIO
o0ecrneynBaeT HaIeXKHOCTh, IIOTOMY YTO HE BO BCEX paclpeleluTeNbHbIX ycrpoictBax (PY)
MIPETOXPAHNUTENH LENEN ONEPATUBHOTO TOKA PACIIOIOKEHBI PSIZIOM C BBIKIHOYATEISIMHU.

IIpu npousBoxacTse omnepauuii B PY, rae npenoxpaHurenn LENeil ONepaTUBHOIO TOKA
PAaCIOJIOKEHBI JAJIEKO OT BBIKJIFOUATEINSI, 3@ BPEMS OT IPOBEPKU ITOJIOKEHHSI BBIKIIIOYATENS 10
CHSATHSI OIIEPATUBHOIO TOKA € IIPUBOJA MOXKET IIPOM30MTU M3MEHEHUE MOJIOKEHUS BBIKIIIOYATEIIs
(ommOO4YHOE BKIIIOUEHHE BBIKJIIOYATENs,,  BKJIIOUCHME BBIKJIIOYATENs BCIEACTBHE JABOMHOIO
3aMbIKaHUs Ha 3€MJIIO B LIETIM ONIEPAaTUBHOIO TOKA U IIp.).



BolnonHeHne mnpu  3TOM NOCHEAYIOUIEH ONepaluud C pazbeAUHUTENIAMH  NIPU
BKJIFOYEHHOM BBIKJIFOYATEJI€ MOKET BhI3BATh MOBPEXKACHUE OOOPYIOBaHMS U CEPHE3HYIO TPABMY
nepcoHaIa.

[TpoBepka MOJIOXKEHHUSI TOCIE BKIIOUEHUS 00s3aTeNbHA Yy  IIMHOCOETUHUTEIBHOTO
Boikirouarens (LILICB) nepen HadanoM mnepeBoja NMPUCOECAUHEHMN C OJHOM CHCTEMbI IIUH Ha
ApYTYIO.

JIefiCTBUTENBHOE MOJIOKEHUE BBIKJIIOUATENS CJIEAYEeT NPOBEPATH B OCHOBHOM IO
MEXaHUYEeCKOMY YyKazaTeno. BcromorareiabHbIMH CPEICTBAMH MOTYT CIY>KUTh CUTHAJIbHbBIC
JIaMITbl ¥ U3MEPHUTEIIbHBIE PUOOPHI TaHHOTO NPUCOCAMHEHUS. Y BO3AYIIHBIX BBIKIIOYATENEH C
oTaenuTe sIMA M BbIkKItodarened tuna BMIT u MIT  mpoBepka mojoKeHUs: BBIKJIHOYATEIIS
IPOU3BOJUTCS IIyTEM OCMOTpPa pabOYMX KOHTAKTOB.

5. JdeiicTBusI ¢ yCTPOHCTBAMH pPeJieiHOM 3a1MThl 1 ABTOMATUKH

Bce onepanuu ¢ ycTpolcTBaMu pelNEVHOM 3aIUUTHI U 3JIEKTPOABTOMATHKU
IIPOU3BOATCS TOJIBKO C pa3pelieHUs BBIIIECTOSALIEIO OINEpaTUBHOrO mnepcoHana. [lpum
JUKBUJALUU aBapuM II€PCOHA] MOXET JEHCTBOBATH CaMOCTOSATENBHO U YBEAOMHUTH 3aTeM
BBIILIECTOSIILIEr0 OIIEPaTUBHOIO paOOTHHUKA.

Henb3st ocraBnate 6e3 3amuThl 000pYJOBaHUE, IIUHBI U JIMHUM, HAXOAIIUECS IOA
Harpy3KoW WJIM TOJ] HANpsDKEHUEM; TaKkKe He JTOJDKHBI OCTaBaTbesi 0€3 3aIUThl OT BHYTPEHHHUX
HOBPEXJCHUNA T'€HEpaToOpbl, CHHXPOHHBIE KOMIIEHCATOPbl U TPaHC(HOPMATOPBHI.

Ilepen OTKIIOYEHHEM PEIEMHON 3aIMTHI 110 3asiBKaM OIIEPATHBHBIN IEPCOHAN TOJIKEH
yOenuThCsl B TOM, YTO BKJIIOYEHA JApyras 3aluTa, oOecleuMBarolas HaAEKHYH 3alluTy
00OpyIOBaHUs, WIM TPUHATH MEpPHl IO 3aMEHE OTKIIOYEHHOW 3allMThl Pe3epBHOM, MO0
o0opyioBaHuE BKJIIOYAETCs Ha pe3epBHyr0 cuctemy muH uyepe3 IICB ¢ coorBercTByromeit
3aLUTON.

[Tpn u3MeHeHUsX B cxeMe INaBHOM (NEepBHYHOI) Lenu HeoOXOAMMO CBOEBPEMEHHO
IIPOU3BOJIUTH OTKJIFOUEHHWE, BKIOYEHHE WIM W3MEHEHHE YCTaBOK YCTPOMCTB PEIICHHOM 3aIUTHI
Y DJIEKTPOABTOMATUKH COITIACHO MECTHBIX MHCTPYKIUN.

B cnydae npeBblllieHHs] TOKa Harpy3kd MPUCOECAMHEHMH (MaKCHUMaJbHO AOMYCTHMOE
3HaYE€HUE IO YCIOBHMSIM HACTPOHKU 'peneiiHON 3amuThl) HEOOXOAMMO MPHUHATH MEPHI K €ro
pasrpyske.

[Tpu ompoGoBaHMM OOOPYHOBaHUS Tepel BKIIOYEHHEM BBIKIIOUATEIsl IepCOHall
JIOJKEH yOeTUTBhCS B MCIPABHOCTU BBIKJIIOYATENS,, HAIUYMM ONEPAaTUBHOIO TOKa Ha IIEeMsX
3alUTHI U HA YIIPaBIEHUAX BBIKIIOYATENs, @ TAK)KE B TOM, YTO HA ONPOOyeMOM MPUCOETUHEHUN
Bce (B TOM 4ucie OBbICTPOACHCTBYIOIIAs) 3alUThl BKJIIOYEHBI U MOCTABJIEHBI B MOJIOKEHUE,
COOTBETCTBYIOIIIEE ONTPOOOBAHUIO (€CIIH ITO HEOOXOIMMO).

Heticteue AIIB u ABP ¢ BeIkiTtogaresns, KOTOPbIM ITPOU3BOAUTCS OMIPOOOBAHUE, HY>KHO
OTKJIFOYUTb.

[Tpu onpo6oBanuu 11ICB niam 06X0nHBIM BBIKIIIOYATEIEM HYXHO BKJIIOUUTH 3aIUThHI
HICB niu 06X0JHOTO BBIKIIIOUATENS OT BCEX BUIOB KOPOTKHUX 3aMbIKAHUN C YCTaBKaMHU COTJIACHO
YKa3aHHUIO B MECTHBIX HHCTPYKIIUSAX.

IIpn aBTOMAaTM4YeCKOM OTKJIIOYEHUM WM BKJIKOYEHHM BBIKIIIOYATENIEd OIEPAaTUBHBIN
IIEPCOHAJT JOJIKEH:

a) M0 CUTHAJIM3ALMM YCTAHOBUTH M 3alUcaTh, KAaKUE BBIKJIIOUATEIN OTKIIOYUIINCH,
U KBUTHpPOBaTh MX KiIouu ymnpasieHus. Ilpy »Tom Ha BbIkmtouatensx, umerommx AllB,
KBUTHUPOBaHME KIIOYEH JOMYyCKaeTcs TOJNBKO MOCTe TOro, Kak IMepcoHal yoenusics B TOM, YTO
ycrporictBo AIIB BepHYIOCH B HCXOTHOE TIOJIOKEHUE;

0) TIIATeIbHO OCMOTPETH M 3alucarh, HA KaKUX pelieé OTHalld CUTHAJIbHBbIC (IIAXKKH U
Kakoe BpeMs 3a(pUKCUPOBAHO YKa3zaTelIIMHU pejie BPEMEHHU, 3aTeM YCTAaHOBHUTHh (JaXKUH U
yKa3aTeiu B HY)KHOE TOJIOKEHHE W COOOIIUTH BBHIMIECTOSIIEMY ONIEPaTUBHOMY MIEPCOHATY (TIpH
HaJIMYUW Ha IIUTE YNPABICHHWS BTOPOrO JIALA OCMOTP CHUTHAJbHBIX DPENE€ MPOU3BOAUTCS
IIEPCOHAJIOM COBMECTHO, T. €. C KOHTPOJHUPYIOLIUM JIULIOM);



B) 1e0JIOKUPOBATh pelie, UMEIOIUE caMoy/lep)KaHUue (HarmpuMmep, Ha Ta30BOH 3aluTe
TpaHcpopMaropoB), M TOAHATH  TPy3bl  BBIKIIOYATeNied C  IPYy30BBIMH IPHUBOAAMH,
BrIrouaromumucs ot AIIB unu ABP;

I) NPUBECTH B COOTBETCTBUE C MEPBUYHON CXEMOW COEAMHEHHUH  YCTpOilcTBa
ABTOMAaTUKM W PEICHHOM 3allMThl, HMMEIOUIME KIKOYM, OTKIIOYAKOIIME  YCTPOMCTBA,
NepeKIoyare U pyOUTIbHUKHU, TMOJIOKEHHUE KOTOPBIX 3aBUCUT OT  IMEPBUYHOM  CXEMBI
COCIMHECHM;

JI) TOCJieé aBTOMAaTHYECKOTO OTKIIIOYEHHSI COOOIIUTh B MECTHYIO CIyXOy peneiHoi
3alIUTHl M DJICKTPOABTOMATUKHA O BBIMABIIMX (DIa)KKaX CUTHAJIBHBIX M JPYTUX pene, o
MOKa3aHUsAX yKa3aTesield BpEMEHH U 3allyCKe aBTOMATHYECKUX OCHUIUIOrpadoB U Ip.

IIpyn pe3kux HM3MEHEHUsX HaIpsDKEHHMM M TOKOB B CETH, HE  COIPOBOXKAAKOLIUXCS
OTKJIIOYCHHUSIMH WJTM BKJIFOUEHHUSIMU BBIKJIIOUAaTesieii, mepcoHana o0si3aH OCMOTpPETh  MaHEIu
peNeiHON 3alUThl M SJIEKTPOABTOMATHKU U 3a(UKCHPOBATH JIEHCTBHE BCEX CUTHAIBHBIX
pene.

IIpu nosiBlIeHUM CUTHAIA 3a3€MIJIEHHS B CETH IIOCTOSIHHOTO OIIEPATUBHOIO TOKA IEPCOHAT
JIOJDKEH HEMEJJIEHHO IPUHATh MEpPbl IO OTBICKAHUIO MECTa HAPYIICHHs U30JISIUU U €ro
YCTPAHEHUIO COITIACHO MECTHBIM MHCTPYKLUSM.

6. IlocsienoBaTeIbHOCTH MPOU3BOACTBA ONlEPALIMiA

[Ipon3BOICTBO OCHOBHBIX OIEpalMil C BBIKIIOYATEISIMA U Pa3beAUHUTEIISIMU JOJIKHO
MIPOUCXOAUTH B CIEAYIOLIEH IMOCIIEIOBATEIbHOCTH.

BkiroueHne JUHUU:

a) BKJIFOUYUTH IIIMHHBIC pa3"beIII/IHI/IT€JII/I;

0) BKJIIOYHThH JIMTHCHHBIC PAa3beIUHUTEIIN;

B) BKJIFOUUTH BBIKJIKOYATCIIb.

OTKiII09eHHe JTUHUM:

a) OTKJIOYUTH BBIKIIIOUATENb;

0) OTKJIFOUUTH JIMHEHHBIC PA3bEAUHUTENY;
B) OTKJIFOYMTH IIMHHBIE PA3beTUHUTEIH.

BkJirouenne reneparopa:

a) BKJIFOUUTH IIWHHBIC PA3HEAUHUTCIIN,

0) BKIIIOUUTh T€HEPATOPHbIE DPa3bEAUHUTENN (pa3beAMHUTENN, YCTaHABIMBAEMbIE B
HCKOTOPBIX CIydadX MCXKAY BBIBOJaMH TI'CHEpATOpa U BI)IKJ'IIO‘-IaTeJ'IeM);

B) CHHXPOHHU3HUPOBATh F'€HEPATOP U BKIIOUUTH F€HEPATOPHBIM BBIKITIOYATEb.

OTk/04eHHe reHeparopa:

a) OTKJIIOUUTh TE€HEPATOPHBIA BBIKIIIOYATENb;
0) OTKJIFOYUTH T€HEPATOPHBIE PA3bEANHHUTEIH;
B) OTKJIIOUUTH HNIMHHBIC Pa3bCAUHUTECIIN.

BkJiilouenne TpexoOMOTOYHOro TpaHcdopmaropa:

a) BKJIIOUUTH IIMHHBIE PAa3bEeIUHUTEIN BBICIIETO, CPEAHET0 W HU3IIETO HANPSHKCHMUS;

0) BKIIOYUTH TpaHCHOPMATOPHBIE Pa3beIUHUTETN BBICIIETO, CPEAHETO W HHU3IIETO
HaTpsOKEHUS (€CM OHHM eCTh);

B) BKJIFOYUTH BBHIKIIOYATENN BBICIIETO, CPETHETO U HU3IIETO HAIPSIKEHUSI.

OTkJ/II0YeHHEe TPEX0OMOTOYHOI0 TPaHcdopmaTopa:

a) OTKJIFOUUTH BBIKJIIOYATCIIWM HU3MICTO, CPCAHCTO M BBICHICTO HAIPSAXKCHUSA,

0) OTKIIOYUTH TPaHCHOPMATOPHBIC PA3HECIUHUTEIN HH3IIETO, CPEAHETO M BBICIIETO
HaIPSKEHUS



B) OTKJIFOUUTH HNIMHHBIC PA3bCANHUTCIIN HU3UICTO, CPCAHCTO U BBICHICTO HAIIPSKCHUS.

OmmboyHoe nelcTBUE MMEepcoHaNa MPU MPOU3BOACTBE ONEPATUBHBIX MEPEKIIOYCHUIM
BBI3BIBACT MOPAKEHUE JIIONEH TOKOM, TMOBPEKICHHE OOOpYIOBaHUS H  IPEKpaIlIcHUE
ANEKTPOCHAOKEHHUSI ANIEKTPONpueMHUKOB. [locnencTBus oOT OMmMMOOYHOrO BKJIIOUEHHUS WU
OTKJIFOUYCHUA TOKa PasbCAUMHUTCIIAMU 3aBUCAT OT TOro, KaKUMHU Pa3bCAUHUTCIIAMU —
NIMHHBIMU ~ WJIM JIMHEWHBIMH — MPOU3BOAUTCS omepauus. [loatomy nepsvivu  Oondichol
BKAIOUAMBCA, A NOCEOHUMU OMKAIOYAMbCA PA3LEOUHUMENU, HENPABUTbHOE OelCEUe KOmopvlx
Modrcem npugecmu K 06oiee majicenvim noci1e0CmeUusMm.

Hcxonst U3 3TOro SICHO, 4TO BCErla CIENYET CHauald 6KIIoYamsv WUHHble, 3amem
JIUHelHble pa3beOuHUumenu U moibko NOmom Gvlkadamens. 1lpu OTKIIOYEHUHU CHadaja CleayeT
OTKJIFOYUTH BBIKJIKOYATCIIb, 3aTCEM JIMHEHHEIC Pa3bCAMHUTCIIN, a IIOTOM HIMHHBIC.

B mpakTuke mmenu MecTto ciydau OTKIIIOYEHMsI paboTaromiero TpaHchopmaropa OT
JNEHCTBUS PEJICHHON 3aluThl, KOTJa K HOMHHAJIBRHOMY TOKY paboTaromiero Tpancgopmaropa
HAKJIa/IbIBAJICSI HAMArHUYHMBAIOIIMKA TOK BKIIO4aeMoro TpaHcdopmaropa. [lostomy exirouenue
mpancgopmamopos ciedyem npou3eo0umsb cO CMOPOHbLL BbICUIE20 HANPHCEHUS.

IMopsiiok mepeBoaa NpucoeAMHEHMI ¢ OAHON CHCTEeMBbI IMH HA PYTIYIO:

a) yoenutbes B ToM, 4to 3amura [IICB BkitodeHa ¢ ycTaBKaMH, YKa3aHHBIMHA B MECTHBIX
UHCTPYKLHUSAX [0 3aliMTe.(eCIM Ha  BBIKJIIOYATee HMEETCs  CIeHUalbHAs aBTOMAarTHKa,
OTKJIIOYHTH €€);

0) yoeauTbCs B TOM, YTO HANPSDKCHUS 00X CHCTEM IIMH CHHXPOHHBI U PaBHBI IO
BEJINYMHE;

B) BKItounTh LIICB;

I') OTKJIIOUUTh 3alUTY U ONepaTuBHbIN TOK ¢ npusoaa IIICB;

) TI0 MEXaHUYECKOMY yKa3aTelltl0o (MU [0 COCTOSIHMIO pabouyux  KOHTaKTOB
BBIKJIFOYATENs]) MPOBEPUTHh BKIIOUEHHOE MOJI0KEHUE BBIKITIOYATES;

€) BKJIIOYUTHh IIWHHBIE pPAa3beAMHUTENIM  BCEX  HAMEUYCHHBIX K  IEPEBOILY
NPUCOETUHEHUH Ha Ty CUCTEMY IIMH, C KOTOPOM HamedaeTcsi UX IMUTaHHE; 3aTeM, €CIIM B 3TOM
€CTh HaJOOHOCTh, MEPEBEET MHUTAHWE H3MEPUTEIBHBIX MPHOOPOB, MPHOOPOB yUeTa, 3AIIUTHI
U CUTHaIM3allUM,  TEepeBOAMMBIX PUCOECTUHEHUI Ha COOTBETCTBYIOILME LEMH
TpaHCcPOpPMaTOpOB HAMPSIKEHHUS;

) OTKJIIOYUTH IIMHHBIE Pa3beAMHUTENN NEPEeBOAUMBIX MPHUCOETUHEHUNH OT CUCTEMBI
IIVH, C KOTOPOW OHU paHee MUTAIINCH;

3) BKJIIOUUTH ONEPaTUBHBINA TOK Ha MPHUBOJ, Mocie 4ero oTkiIouuTs LICB;

1) npoBeputh oTkitoueHue [HICB;

K) BKJIFOUMTh 3amuty LHICB u cnennanbHyro aBTOMaTuky.

[Topsimox NPOW3BOJCTBA OMNEpaluii MpU IEpeBOje BCEX NPUCOCTUMHEHUH ¢ pabouei
CHUCTEMBI IIMH Ha PE3EPBHYI0 MpPU HAIMYHAHA IIMHOCOECAWHUTEIBHOTO BBIKJIFOUATEIS:

a) yOeXJaroTcs 1Mo ONepaTMBHOM CXeMe, YTO CHUCTeMa IIMH HaXOAMUTCS B pe3epBe, U
IIPOU3BOJAT BHEIIHUIM OCMOTP PE3EPBHOM CUCTEMBI LINH;

0) BrmouatoT [IICB ¢ monkitodeHHON Ha HEM 3allUTOW OT KOPOTKUX 3aMbIKaHUH (C
HYJIEBOM yCTaHOBKOW MO BPEMEHM);

B) MPOBEPAIOT HAJIMYME HANPSDIKEHMs] HA PE3EPBHOM CHCTEME IIWH I10 BOJIBTMETpaM;

I') OTKJIIOYAIOT ONEpaTWBHBIA TOK ¢ mpuBojga U 3ammthl Ha IICB (pyOunbHuKOM,
HaKJIaJIKOM U T1p.);

1) TIPOU3BOMAAT IEPEBOJ MUTAHUS LENed HaNpsHKEHUS 3alUThl NMPUCOCIUHEHHH ¢
TpaHc(hOpMaTopoB HampsDKeHHUs padodel CHUCTeMbl HIMH Ha TpaHC(HOPMATOPHl  HANPSDKEHHS
pEe3epBHON CUCTEMBI (COITIaCHO MECTHOW MHCTPYKIIUN);

€) MPOU3BOIAT MEPEBOJ Pa3beIUHUTENCH MPUCOCAUHEHUN C OAHOW CHUCTEMBI LIMH Ha
Ipyryto (COIMacHO MECTHOW HWHCTPYKLUH, YYUTBIBAIOUIEH KOHCTPYKTHBHBIE OCOOEHHOCTH
PV u ynpasnenus pa3peqMHUTEISIMHN);




’K) IPOBEPSIOT KAYECTBO BKIIIOUEHHUS PAa3bEAUHUTENICH Ha PE3epPBHYIO CHUCTEMY IIHH;

3) IpoBepsItOT oTcyTcTBUE Harpy3ku Ha LIICB no amnepmerpy;

1) BKJIIOUAIOT ONlepaTuBHbIN TOK Ha npuBox U otkirouaror LIICB.

IIpu orcyrcTBum LIICB yacTUyHbIN NepeBO MPUCOSTUHEHUIN C OTHOM CUCTEMBI IIIMH HA
JPYTYIO 3allpelaeTcsl.

IIpy monHOM mepeBonie NpucoeauHeHui, B ciaydae orcyrcrBusa [IICB, BkirouaroT
HIMHHBIC Pa3beAMHUTENIN Ha PE3EPBHYIO CUCTEMY LIUTT OHOTO U3 MOIIHBIX UCTOYHUKOB U JIEpKaT
UX B OTOM COCTOSHUM JO KOHIA MEpeKIIoYeHUsl. OTO MPHUCOSAUHEHUE TNEPEBOAUTCS
MOCJICAHUM I10CJ€ TIIATEIbHON MPOBEPKH IEPEBOAA BCEX OCTAJIbHBIX MPUCOEIUHEHUM.

[Tpu nepeBojie nmpucoeTUHEHNIT 0OCOOCHHO TIATETLHO HEOOXOMUMO CJEIUTh 3a TeM,
9TOOBl HE BKIIIOYUTH PA3bCIUHUTENIM TMPUCOCIUHEHUH, HE HAXOISIIUXCS B padore.

[Ipu mepeBome MPHUCOCAMHEHHUS  HEOOXOAMMO  MPEIyCMOTPETh  COXpaHEHHE
MPABUJILHOTO THTAHMS IIETIed HAMPsDKEHUS M3MEPUTEIBHBIX MPUOOPOB pENIeHHON  3aluThl U
ABTOMATHKH.

Korga HICB HaxoguTcsi B pe3epBe, €ro pa3beAUHUTENHN, KaK MPAaBUIIO, JIOJDKHBI OBITH
BKIIIOYEHBI Ha 00€ cucTeMbl IMH. TpaHcdopmarop HampspKEHUsS Pe3epBHON CHCTEMBI IIMH
JIOJDKEH OBITH TaK)Ke BKIFOUYCH.

7. BJaHK nepeKJIYeHN s

bnank nmnepexmtoYeHus,  COCTaBIsI€eMbId Uil  HPEAYNPEXICHUS  BO3MOXKHBIX
HEMPABWIBHBIX  OINEpaluii,  SBJIAETCA  OCHOBHBIM OIepaTUBHBIM JIOKYMEHTOM,
OTIPEICTISIONIUM COJIepKaHUE 3a/JaHUs U TOCIEAOBAaTEIbHOCTh MPOU3BOICTBA 0COOO OMACHBIX
U CJIOXHBIX mepekimoueHuid. [lo OmaHkaMm MepeKsIIoueHus MPOU3BOAATCS ONEpaIi B CXeMax
3NIEKTPOYCTaHOBOK HampsibkeHueM Boitie 1 000 B, korma PY He 06opynoBaHbl Win 000pYIOBaHbBI
HE TMOJHOCTHIO OJIOKUPOBOYHBIMHU YCTPOMCTBAMHM OT HENPABWIBHBIX OIEpalnil C
Pa3bEeIMHUTEISAMHU, U CIIOKHBIE TIEPEKITFOUCHHUS.

B Omank mepexiroueHHsl BHOCATCS HE TOJIBKO OMNEpalMi C  TMEPEeKITI0YArOIUMU
arraparaMu, HO TaK)Ke U Ipyrue OIlepalnu, Kak-To:

*  BKJIIOYEHUE U OTKIIFOUEHHE ONEPATUBHOIO TOKA;

*  IIPOBEPKA OTCYTCTBHS HAIIPSKECHUS;

* ONEpalyH C 3alMTON WM CIIEIIaBTOMATUKOM;

*  OTKJIIOUEHHUE W BKJIIOUEHHE IIeTlel MUTaHMs 3allUThI, U3MEPUTEIbHBIX TPUOOPOB U

ABTOMAaTHKH;

* BBoj u BeiBog AIIB, ABP, AUP;

*  HaJIO)KCHUWE WJIM CHATHE 3alUTHBIX MEPEHOCHBIX 3a3€MJICHUH.

biiaHk 3amosiHAE€TCS HENMOCPENCTBEHHO MEpPEN  HA4yajaoM  IEPEKIIOYEHHUM  I0CIe
MOJYYEHHS PACHOPSHKEHUS TEM JIMIIOM, KOTOPOE MOTYYUIIO PACIOPSIKEHUE.

Kaxxpast omeparust wim AeiicTBue, BHOCUMOE B OJaHK, JOJDKHO HMMETh HOPSAKOBBII
HOMED, KK/l OJTaHK MEePEKII0YCHU TTPOBEPSAETCS U MOAMICHIBACTCS.

KOHTPOJIBHBIE BOITPOCBI:

1. OnepaTuBHOE pacmnopsKEHUE.
2. Kakum 006pa3om mpou3BoAATCs ONepaTHBHBIC IEPEKITIOUCHHS?
3. JleiicTBUS C pa3beAMHUTEIISAMM.
4. JIeiCTBUS C BHIKIIFOYATCIISIMHU.
5. [eiicTBuUs ¢ ycTpoHCTBaMU PEJIEHHON 3alIUThI M JIEKTPOABTOMATHUKH.
6. [locnenoBareabHOCTH TPOU3BOJICTBA ONIEPALIHIA.
7. Uto Takoe «biaHk MepeKITOYEHUsI»?






INPAKTUYECKOE 3AHATHUE Ne3

TenioBU3MOHHOE 00C/1eJ0BaHME IeKTPOIHEPreTHYECKOI0
Oo6opynoBanust

TEOPETMYECKAA YACTD

1. TenioBuaenue

TemnoBuaeHNE MOKHO Ha3BaThb YHUBEPCAJIBHBIM CIIOCOOOM IIOJIyYEHHUS DPA3JIMYHOU
uHpopManuu 00 OKpyKaroleM Hac Mupe. Kak M3BECTHO, TEIIOBOE M3JIydeHHE MMEET JIH000e
TEJIO, TEMIIepaTypa KOTOPOro OTIMYHA OT abcosroTHOro Hyms. Kpome Toro, mopaBisroriee
OOJIBIIIMHCTBO TIPOIIECCOB MPEOOpa3oBaHMsl SHEPrUM (a K HHUM OTHOCSTCS BCE H3BECTHBIC
IPOIIECChI) MPOTEKAET C BBIICICHUEM WIIH MOTJIONICHUEM Teruia. Tak Kak CpeHsisi TeMIeparypa
Ha 3eMJIe He BBICOKa, OOJIBITMHCTBO MPOIIECCOB MPOXOIST C MAJIbIM YICIbHBIM BBIJICICHHEM TETLIa
U npu HeOosbmux Temreparypax. COOTBETCTBEHHO U MAaKCHMYM 3HEPIrUU HM3JIYYCHUS TaKUX
IPOIIECCOB TOMNAAaeT B MH(paKpacHbIi MUKPOBOJHOBBIN quana3oH . HppakpacHOe U3ydYeHue
HEBHJIUMO JIJISl Y€JI0BEYECKOr0 IJ1a3a, HO MOXET ObITh OOHAPYKEHO Pa3IUYHBIMU MPHEMHUKAMHU
TEIUIOBOTO U3TYUYCHHSI U TEM HJIM UHBIM CITIOCOOOM IIPE0Opa30BaHO B BUAMMOE H300pakeHUE

TemnoBupeHne — 3TO HaydyHO-TEXHHUYECKOE HaMpaBieHHE, H3ydaroliee (pusmueckue
OCHOBBI, METOJIBI W TPHOOPHI (TEIUIOBU30PHI), 0OCCIICUMBAIONINE BO3MOXKHOCTH HAOJOICHUS
caboHarpeTbx 00BEKTOB.
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YEPHBIM TEJIOM IIPU JBYX TEMIIEPATypax, OT JJIMHBI BOJIHBI.

Bce wmarepuanbhbie Tena ¢ temmeparypod Beime -273 °C (0 °K), wuzmydarot
AJIEKTPOMArHUTHOE H3IIy4YeHHe, KOTOpPOE€ B COOTBETCTBHH ¢ Qopmynoii [lmaHka MOKHO
IPE/ICTaBUTH B BUJE, TOKa3aHHOM Ha puc. ] (TToKa3aHbl 3aBUCHMOCTH SMUCCUH (DOTOHOB OT JJTHHEI
BOJIHBI TIPH JIBYX TeMmIiepaTypax aOCONIIOTHO 4epHOro Tena). [Ipu MOBBIIIEHUH TeMIlepaTyphl
O00BEKTOB YBEJIMYMBACTCS YHCIO MCIycKaeMbIX KBaHTOB wusnydenus (MK-uznyuyenue) npu



(GuKcupoBaHHON JuMHE BOJHBL. lcmyckaemble KBaHTBI CBeTa, B TOM YHUCIIE HEBUIUMBbIC
(un(pakpacHble) C AIMHOH BOMHBI > 1 MKM MOTYT OBITH 3aperHCTPHPOBAHBI JAaTYUKAMU
UH(PAKPACHBIX U3ITy4YEeHUH (OTYIPOBOTHUKOBBIE (DOTOHHBIC TATUHKH).

TermnoBoe wu300paxkeHHe OOBEKTOB (HOpPMUpPYETCS CIEMUATBHBIM HH(PaKpacHBIM
00BEKTHBOM M PETUCTPUPYETCS ¢ IOMOIIBIO (POKATBHON MAaTPHIIbI, yCTAHOBICHHOM B (hOKATLHON

IUIOCKOCTH OOBEKTHBA.
[MoTox HK ninyuenus

OTOMYBCTBHTE I BHBIR
SITHTAKCHAIBHELT Ca0i

Huanesne

CTONGHEH CunwHonernposainas noatoka InAs

Casnropeie
PETHCTPR
MynsTHILIZECOD 51

Pucynok 2 - Crpoenue ruOpuaHON MUKPOCXEMbI

CriekTpalIbHBIN JTMAIIa30H MpejiaraéMoi MaTpuilsl cocrapiset 2,65-3,05 mkm. C Touku
3peHHs] pa3pabOTUYMUKOB, JUISl pEHICHUs psija TepMorpaduyecKux 3ajiad, 3TO O4YEHb YTOOHBIN
CHEKTPaJIbHBIN AMAaNa3oH. DTO CBSI3aHO C TEM, UTO AJIs1 (POTOHHBIX IPUEMHHUKOB OTHOIIIEHUE YHCIIa
MH(OPMALIMOHHBIX MaJalIMX KBAHTOB M3inydeHus (Hampumep s T=30 °C, HekoTopoi
TEMIEPATypbl MOBEPXHOCTH KOXH YEJIOBEKa) M Mapa3uTHBIX (POHOBBIX KBAHTOB (TemImepaTrypa
okpyxatomiero ¢gona T=25 °C) yBenuuuBaeTcsi ¢ YMEHbIICHHEM JUIMHBI BOJHBI MaJAIOLIETO
u3nydeHus. Tak A cnekTpanbHOro auamnasona 8,5-12 MM, XapakTepHOTO JJIs IPUEMHHKOB Ha
OCHOBE COEJMHEHUHN PTYTh-KaJMUH-TETyp OTHOIIHUE coctaBiser 1,08, mis nuanasona 7,5-8
MKM (ImpueMHHK Ha ocHoBe cBepxpemeTok AlGaAs/GaAs) - 1,1, mis auanasona 4,5-5 MM
(mpuemuyKM Ha ocHoBe InSb! n cummimaa nmatunen) - 1,13, n1a auanasona 3,5-3,9 (mpueMHUKH
Ha ocHoBe InSb u crimmnmna nnatunse) - 1,23, s nuamna3ona 2,65-3,05 MkM (MaTpuila Ha OCHOBE
InAs matpuner) - 1,3 u g auanazona 1,4-1,8 mxm - 1,6. B 1menoMm 3T0 maetr Bo3MOXXHOCTH
MaTpullaM B KOPOTKOBOJHOBOM OOJIacTH Jierde perucTpupoBaTh Mayble TeMIIEpaTypHbIE
KOHTpacTbl Ha 00bekTax. Kpome Toro, ¢ yMeHbIIEHUEM JUITMHBI BOJHBI MMAJAIOIIEro M3ITy4eHUs
YMEHBIIAETCS Mapa3UTHBIA MOTOK KOMHATHOrO ()OHA, YTO YHPOIIAET CXEMbl CUUTHIBAHUS
CUTHAJIOB.

OneMeHTH! (OKaTBbHONU MaTPHIIBI MPE0OPa3yIOT KBAHTHI CBETA B SJIEKTPUUECKUE 3apsIibl,
KOTOpBIE CUNTBIBAIOTCSI KDEMHUEBBIM MYJIBTUIIIIEKCOPOM (pHUC.2), yCUIIUBAIOTCS, IPEABAPUTEIBHO
00pabaThIBatOTCs 3JIEKTPOHHOM CXeMOH M mepeaaroTcst B kommbioTep. [locne 3anucu B mamaru
TEII0BU30pa HH(OPMALIMU O TEMIIEpPATypax TOUeK 00BbEKTa MPOUCXOIUT CO3JaHIe U300paKeHMUS,
B KOTOPOM Ka)J0W TOYKE C ONPEAEICHHON TEMIIEPATYPON MPUCBANBAETCS CBOM I[BET: YEM BBIIIE
TeMIeparypa, TeM spue IBeT. B pe3ynbrare Ha sKpaHe MOHHUTOpA MOJy4aeM TEIIOBU3MOHHOE
n300paxeHne 00beKTa (TepMorpamMmy).

L AHTUMOHMA VHAMA, NOAYNPOBOAHMK C NPOBOAMMOCTbIO N-TUNa



2. Ten10BU3MOHHBIN KOHTPOJIb 3JIEKTPO00OPY10BAHUS

[Ipy TEMIOBM3MOHHOM KOHTPOJE DJICKTPOOOOPYAOBAaHHS CIEAYeT IPUMEHSTH
TEIUIOBU30PHI C pazpemaromieii cnocooHoctsto 0,1...0,2°C. D10 03Havaer, 4To ABE TOUYKH 00BEKTa
¢ pasHocteio Temmeparypbl 0,1..0,2°C  Oynyr oTinuatbes UBETOM. BepxuHuil mpexaen
TEeMITepaTypHOTIO IMana3oHa TeII0BU30pa 1oJpKeH ObITh He MeHee 200°C, anmxuuit — okojio 0°C.

OneHka TEmIOBOrO COCTOSHUS JJIEKTPOOOOpPYNOBAaHUS M TOKOBEAYIIUX 4YacTeld B
3aBHCUMOCTH OT YCJIOBUI UX paOOThI U KOHCTPYKIIMU MOXKET OCYIIECTBISATHCS:

- 110 IOYCTUMBIM TEMIIEpaTypaM HarpeBa;

- PEBBIIICHUSIM TEMIIEPATYPhL;

- M30BITOYHOU TEMIIepaType.

- KO3 PuIHMeHTy aeeKTHOCTH;

- TUHAMUKE U3MEHEHUS TeMIIepaTyphl BO BPEMEHHU;

- IIyTeM CpaBHEHMsI H3MEPEHHBIX 3HAUEHU TeMIepaTypbl 00bEKTa C APYTUM, 3aBEIOMO
HCIIPaBHBIM 000pPYI0BaHUEM.

LIpesviwernue memnepamypsl - pa3sHOCTh MEXKAY U3MEPEHHOI TeMIepaTypoil HarpeBa u

TeMnepaTypoﬁ OKPYZKarouiero Bo3ayxa.
Haubonvwue 60nycmuﬂ4bze memnepamypbl Hazpesa @[[01‘[ W IPCBBILICHUS TEMIICPATYPLI

A@non s HEKOTOPOTO 00OPYIOBaHUS, €r0 TOKOBEAYIIUX YacTEW, KOHTAKTOB M KOHTAKTHBIX
COeIMHEHUH MpuBeeHBI B Ta0m. 2.1.
HUs30vimounas  memnepamypa -  TPEBBIILIEHHE  U3MEPEHHOM  TemmepaTypsl

KOHTPOJIUPYEMOT'O y3Jla HaJl TEMIIEPAaTypOil aHAIOTUYHBIX Y3JI0B APYrHX (a3, HaAXOAALIUXCS B
OJIMHAKOBBIX YCIOBHUSX.
Kosdppuyuenm depexkmnocmu - OTHOIIEHHE U3MEPEHHOTO MPEBBIIIEHUS TeMIIepaTypbl

KOHTaKTHOI'O COEJMHEHMSI K IIPEBBILIEHUIO TEMIIEPATYpPbl, U3MEPEHHOMY Ha LIEJIOM Y4aCTKE IIHHbI
(mpoBo/1a), OTCTOSIIEM OT KOHTAKTHOT'O COSIMHEHHS Ha pACCTOSIHUU He MeHee | M.
Tabnuna 1 — Haubonbiume gonycTuMble TeMIepaTypbl

KoHTpOIMpYeMBIe Y3kl Qo "C. A on, "C
Tokosenyune HEM30THPOBAHHBIE
MeTajluyecKHe 4acTH 120 80
KoHTaKTbl U3 MeH H ee CIIaBOB 75 35
ArnmapaTHEIE BRIBOJLI U3 MEJIA, aMFOMUHAS 1
MX CIUIABOB 90 50
BosiToBEIE KOHTAKTHBIE COCAHHEHHUS 90 50

Tlpenoxpanurenn Ha Hanpsskenue 3 KB u
BbILIC 75 35
Berpoennsie TT:

0GMOTKH - 10
MATHUTONPOBOJL - 15
st CHTIOBBIX Kabeneit B peKmMe
HOPMAaIEHOM/aBAPHHHOM ¢ M30JISIIHCH:
-3 ITOJIUXJIOPBHHUIIA H [TOJIM3ITHIIEHA 70/80
-H3 CITMTOTO MOIUATHICHA 90/130
-U3 PE3UHBI 65
-H3 TIPOTTHTAHHOM OyMarH IpH HaTIpsZKeHHH, KB:

lu3 80/80

6 65/75

10 60

20 55

35 50

PaccMoTpuM OCHOBHBIE IPUHIIUITBI TETNIOBU3MOHHOTO KOHTPOJISI 000pY/I0BaHUSI CUCTEM
anekTpocHaOxeHusa. COCTOSIHUE KOHMAKmMo8 U KOHMAKMHLIX COeOuHeHuti 000pyI0BaHMS
OLIEHUBAETCs N0 U30BITOYHOMN TeMmepaType Mpyu padboyrx TOKAaX Harpy3KH:

l'rpaﬁ - 013 Osﬁfumf

B kadecTBe HOpMaTHBa HCIIONIB3YETCsl 3HAUCHUE TeMIepaTypsl, npuBeneHHoe K 0,510,
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rae Ao s — n30pITOuHAs Temmneparypa npu Toke 0,510,
A®pas — M30BITOYHAS TEMIIEpATypa MpH paboyeM TOKE Harpy3KH.
TennoBU3MOHHBIM KOHTPOJb MpU pabounx Tokax, MeHbIUX 0,310y, HE CITOCOOCTBYET
BBISIBIICHHIO JISEKTOB HA pAaHHEW CTaUH UX Pa3BUTHSL.

CreneHb HEHCTIPABHOCTH KOHMAKMO8 U KOHMAKMHbIX COeOUHeHUli OLEHUBAETCS

CIEeIYIOIUM 00pa3oMm:

A®ys = 5...10°C - nHavanbHas CTENeHb HEMCIPABHOCTH, KOTOPYIO
CIIeIyeT JIep:KaTh 10 KOHTPOJIEM U NPHHUMATL MEpbl 110 €€ YCTPAHEHHI) BO
BpeMs MPOBEJIeHHS PEMOHTA, 3aIVIAHUPOBAHHOTO 110 Ipa(uKy;

AB®ys = 10...30°C - pazeuBimiica aedekT. cneayeT NPUHATE MEphbl MO

YCTPaHEHHHO HEMCIPABHOCTH pH OnuKaiem BBIBOJIE
3IeKTpoodopya0BaHuA W3 padoTHI;

A®ys = 30°C - aBapuiinelii pgedexT, TpeOylOIIHI HeMeIIEeHHOrO
YCTpPaHEHHS.

Toxosedyuue uacmu. Ilpu OlLIEHKE TEIJIOBOTO COCTOSIHMS TOKOBEIYIIMX dYacTel

pa3inyaloT CTENeHH HEUCHPABHOCTH, MCXONA U3 CIENYIOIIMX 3HadeHuil koddduuuenrta
ne(heKTHOCTH:

00 1,2 - navanpHas CTENEHh HEUCTIPABHOCTH, KOTOPYIO HY>KHO JIepKaTh O KOHTPOJIEM;

1,2... 15 - pasBuBmmiica paedekT; cleayeT NPHHATH MEpbl 10 YCTPAHEHHUIO
HEHCIIPAaBHOCTH TIPH OJIVDKANIIIEM BBIBOJIC JIMHUU U3 PabOTEHI;

0onee 1,5 - aBpuitHbiii 1edekT; TpeOyeTcss HEMEIJIEHHOE YCTPAHEHHE.

Cunogvie _mpancgopmamopbsi.  TenNOBU3MOHHBIA ~ KOHTPOJIb  TpaHc(HOpMaTOpOB

HanpsbkeHueM 110 kB u Bblle MpOM3BOAUTCS MPH PELIEHUH BOIPOCa O HEOOXOAMMOCTH HX
KaluTalbHOro peMoHTa. CHHUMAITCA TeIuIorpaMMbl MOBEPXHOCTH Oaka TpaHchopMmaTopa,
3JIEMEHTOB CUCTEMBbI OXJIQXKICHHS, BBOJIOB U JPYyTHE.
Ilpu ananuse mennozpamm:
- CPaBHUBAIOTCS MEXK/1y COOOM HarpeBbl BBOJIOB pa3HbIX (pa3 TpaHchopMaTopa;
- CpaBHHMBAIOTCS HArpeBHI MCCIENYyeMOro TpaHchopMmaTropa ¢ HarpeBaMH OJTHOTHITHBIX
TpaHchopMaTopoB;
- TpoBepsieTcs TUHAMHWKA HM3MEHEHHUS HAarpeBOB BO BPEMEHH M B 3aBHCHMOCTH OT
Harpys3Kku;
- OTIPEICTISIIOTCS PACIIONOKEHHSI MECT JIOKAJIbHBIX HAIPEBOB;
- CONOCTaBJIAIOTCS MECTa JIOKAIbHBIX HAarpeBOB C PACHOJOKEHHUEM HIIEMEHTOB
MarHUTONpPOBOJIa U 0OMOTOK;
- onpeaenseTcs 3PPEeKTHBHOCTh pa0OTHI CUCTEM OXJIAXKICHUSI.
[Ipu TennoBU3MOHHOMN ChEMKE CHIIOBBIX TpaHcopmaTtopoB u AT npoBepsroTcs:
- BBOJIBI,
- Oakw;
- CUCTEMBI OXJIKACHUS (panaToOpbl, BEHTUIATOPBI, MACIOHACOCHI);
- repmocuponnsie punbTpsl (TCD);



- KOHTAaKTHBIE COCIMHECHHS.

TemnoBu3znoHHOE oOcrieoBaHue TUISL CHJIOBBIX TpaHchopMaTopoB u
aBTOTPaHC(HOPMATOPOB SABISACTCS AONOTHUTEIBHBIM BUAOM TUATHOCTUKU K OCHOBHBIM METOJIaM
ucnbITanuid. OJTHAKO, JOCTATOYHO JIETKO U TOYHO MO>KHO OOHAPYKUTh CIEAYIOUIHE Ae(EeKThI:

- HarpeBbl BHYTPEHHHUX KOHTaKTHbIX coequHeHuit oOmotok HH ¢ BbiBomamu
TpaHchopMaTopa;

- MecTa OOJITOBOIO KpeIIeHHsI KOJI0KoJIa 0aka;

- ONPE/IEINTh YPOBEHb Macia B PACIIMPUTEIBLHOM OakKe, BBIXJIONHONW TpyOe M BO BBOJAX;

- HapyumeHue B paboTe CHUCTEM OXJAXICHHs (BEHTWJIATOPOB, MAacjIOHACOCOB,
UPKYISILUU Maclia B paanaTopax) u perenepanun macia (repmocudorusix uinbtpos (TCD)).
[Tpy HuCTIONB30BaHUM MEIKO3EPHUCTOTO CHITMKATeIIsl, IUIaM0o0Opa3oBaHus B GUIIBTPE, CIIydaiiHOM
3aKpBITUM mUbOepa (3aBIKKH) Ha TpyoOorpoBoae ¢uiubrpa, mpu pabore Tpanchopmaropa B
peXHME XOJIOCTOIO XOJa WJIM MajoW Harpy3ku TpaHcpopmaTtopa (menee 50%) unupkynsuus
Mmacia B (puiabTpe OyaeT He3HauuTeNbHa MIIM OTCYTCTBOBATh BOOOLIE.

Haubonee pacnpocTpaHEHHBIM J1e(hE€KTOM, KOTOPBIA MOXET BCTPETUThCS Ha MPaKTHKE,
ABJIsIeTCA 00pa3oBaHKe BO3YLIHBIX IPOOOK, KaK B CaMUX BBOJaX TpaHc(hopMaTopa, Tak U B 0akax
BCTPOCHHBIX TpaHCc()OpPMATOPOB TOKa, 00pa3yroluxcs MO BHHE PEMOHTHOrO IepCOHana Mpu
3aMeHe BBOJIOB, a TaK K€ CIIMBE M JoJUBKe Macna. [Ipu ocMmoTpe cmiioBoro tpanchopmaropa,
HEoOXOIUMO Tak e oOpallarh BHUMaHuE Ha oOpa3oBaHME aHOMAJbHBIX 30H HarpeBa Ha
NOBEpXHOCTU Oaka. DT U JApPyrue BO3MOXKHbBIE J1€(EKTHl MOKa3aHbl HA COOTBETCTBYIOIIUX
TepMOIrpaMMax.

XapakTepHbIMU JeeKTaMu JUId BBOJOB SBISIOTCS YBJIaKHEHHE, OOpa3oBaHUE
IOPOBOJAIIMX OTJIOXKEHUH Ha BHYTPEHHEH MOBEpXHOCTH (aphopoBOM MOKPHIIMIKA BBOJA,
CHIDKEHHE YypoBHA Maciia. Pa3Butue Takux JedeKTOB NPUBOAUT K M3MEHEHHUIO tg yria
JTURJIEKTPUYECKUX TOTeph OCHOBHOM wu3oisuuu. I[lo Mepe pa3BuTtus nedexTa MOSBISIOTCA
yacTuuHble pa3psaasl (UP) u B nanpHeiimem snekTpudeckuii mpoOoii.

Macnonanonnennvie _6600bi. COCTOSHUE BBOAA OLEHUBAETCA [0 PACHPEICIICHUIO

TeMIepaTypsl Mo BbicoTe BBoJa. Ha pucyHke 3 moka3aH xapakTep pacipeieleHus TeMIIepaTypbl
10 BBICOTE MACJIOHAINIOJIHEHHOTO BBOJIA P HOPMAJILHOM €r'0 COCTOSIHMM ¥ HEKOTOPBIX Je(peKTax.

Ouar
z:l;‘l’:lg"b g r NOKanbLHOro :
BO BBOAR i HapyweHus
- UMP KYNALMY

Macna
\

Pucynoxk 3 - XapakTep pacnpeaeneHus: TEMIEpaTyphl 10 BEICOTE MACIOHAMIOIHEHHOTO
BBOJA.

HOpMaJIbHOE paclpesielieHne Temreparypbl (A); pacmpeneneHue TeMmrepaTypbl Mpu
HAJIMYMU KOPOTKO3aMKHYTOI'0 KOHTypa B Maciopacimupurtene (b); npu neperpese BHYTPEHHHUX
KOHTAaKTHBIX coequHeHui (B); npu nonmkenun yposHs Macia (I'); mpu HapylmeHU LIUPKYJISALNAN



Macia (pazOyxaHue OyMa)KHOTO OCTOBa Ha TOKOBEIYIIEM CTEp)KHE, IIaMOOOpa3oBaHue U T.I1.)

().

Hzmepumenvhovie mpchd)opMamopbl. I[JISI OLCHKH COCTOSAHHA BHyTpeHHCfI H30JIAIUN

U3MEPSIOTCS TEeMIIepaTyphl HarpeBa IMOBEPXHOCTEH (aphOpOBBIX IMOKPHIIIEK, KOTOPHIE HE
JOJIKHBI UMETh JIOKAJbHBIX HAarpeBOB, a 3HAYCHHS TeMIepaTyphbl, H3MEPEHHbIE B OJIMHAKOBBIX
30HAaX MOKPBIIIEK TpeX (a3, He JOHKHBI OTIIMYATHCS MEXy co00i 6oiee yem Ha 0,3°C.

Annapamul 3awumvl _om_nepenanpsicenuti. IIpu3HakaMu HMCIPABHOTO COCTOSHUS
BEHTUJIBHOTO Pa3psIIHUKA SBISIOTCS:

- OJMHAKOBBIA HAarpeB BO BcexX (hazax BEPXHUX JJEMEHTOB B MECTaxX PacCIOJIOKCHUS
HIYHTUPYIOIIUX PE3UCTOPOB;

- MIPAKTUYECKH OJMHAKOBOE paCIpe/eICHNEe TEMIIEPaTyphl O 3JIEMEHTaM OAHOH (a3bl
pa3psAIHUKA; OTIMYHS TEMIIepaTyp AODKHBI HaXoauThes B npenenax 0,5-5°C B 3aBUCUMOCTH OT
KOJIMYECTBA 3JIEMEHTOB B pa3psiIHUKE.

OueHka COCTOSIHUSL HEIMHEHHBIX OTrpaHUYMUTENICH NEepeHAnpsHKEHUM OCYIIECTBIISIETCS
nyTeM no(a3sHOro CpaBHEHHsI TEMIEPATyp, U3MEPEHHBIX MO BBICOTE U MEPUMETPY MOKPBIIIKH
orpannuuTens. Ha mokpeliike He JOMKHO OBITh 30H JIOKAJILHOTO HAarpeBa.

Konoencamopwi. TemnepaTypbl HarpeBa KOpIIYCOB KOHJEHCAaTOPOB OJMHAKOBOM

MOIIHOCTH TPU OJMHAKOBOH 3arpy3ke He JOJKHBI OTIMYAThCS MEXIy coOoi Oonee yem B 1,2
pa3sa.
Cunosvle kabenu. Temrieparypa HarpeBa TOKOBEAYIIMX JKWJI KaOeled, m3MepeHHas B

MeCTax X MOJICOCTUHECHHUS K araparaM, He JOJDKHA MPEBbIIIATh TOMYCTHMOTO 3HAUCHHS.

Bozoywnvie nunuu snekmponepedauu. ONEHKAa COCTOSHHUSI KOHTAKTHBIX COEAMHEHUMN
ATIOMUHHUEBBIX U CTAJICaTIOMUHUEBBIX IPOBOJOB MPOBOAUTCA MO KO UIIMEHTY AePEKTHOCTH.
Hopmamu ycTaHaBnMBaITCs CIEIYIOIIME CTETeHH ASPEKTOB B 3aBHUCHMOCTH OT BEIUYHHBI
kodduimenTa 1eeKTHOCTH:

- 1o 1,2 - HavanbHas cTeNeHb HEUCIIPABHOCTH, KOTOPYIO HYXHO JAepXkaTb 0]
KOHTpPOJIEM;

- 1,2.. 15 - pasBuBmmiica nedekT; cieayeT MPHHATH MeEPbl 1O YCTPAHEHUIO
HEUCHPAaBHOCTH MpH OJMKalIeM BbIBOJE IUHUU U3 pabOThI;

- 6onee 1,5 - aBpuitHbIi 1edekT; TpedyeTcs HeMeUIEHHOE YCTpaHEHHE.

[Ipu mpoBefeHHH TEMIOBU3MOHHOTO 00CIEI0BAHUS, UMEETCS BO3MOXHOCTH OLIEHHUTH
cocrtosiHue TonBecHO dapdopoBort m3omsiuu JIDII (KOHTpONIb MOABECHOW H3OMISIUU Ha
MOJCTaHIIUHN He TpedyeTcs), a TaK e OMOPHBIX U MPOXOAHBIX n3oisTopoB OPY u siueek KPYH
MOCTAHIINH.

['upnsuga moABECHOW JIMHEMHOW M3OJALMM COCTOUT M3 TapelbyaThblX H30JSTOPOB,
HauOOJIBIIIYIO TEMIIEPATYPy B KOTOPOI UMEIOT U30JSTOPHI, PACIIOIOKEHHbIE Y (pa3HOTO MPOBO/Ia,
a HAMMEHBIIYIO - B 30HE METAJIIMYECKOH 3a3eMIEHHON TpaBepchl. OHU MOTYT OBITh - HCIIPaBHBIE,
HYJIEBBIE U H30JATOPBI C U3MEHSIOIMMUCS IUDIEKTPUYECKUMHU CBOMCTBAMU T.€ y KOTOPBIX
3HAQYCHHUE TEMIIEPATyphl 3aBUCUT OT IOBEPXHOCTHBIX TOKOB YTEYKH, COCTOSIHUS LIEMEHTHOU
apMUPOBKH, HAJMYUEM MEXaHWYECKHUX MoBpexJeHui ¢apdopa u T.1. IIpoboii uzomsTopa B
TUPJIAHJAE INPUBOJUT K YBEIWYECHUIO HANPSKEHHUs Ha HUCIPABHBIX H30JATOPAX, YTO BEAET K
MOBBIIICHUIO MX TEMIepaTypbl, a Ha NPOOUTHIX TeMIIepaTypa CHUXKAETCs A0 TeMIIepaTypbl
OKpY’Karollel cpenbl T.K HaNpsKeHHE PaBHO HyNIO (IpOOUTBIE M30JSATOpPHI BBINIALAT Oosee
TEMHBIMH Ha TepMorpamMmax ). Kpome Toro, moBbliIeHHbIE HATPEBBI U30JIATOPOB B TUPJISHAE MOTYT
OBITh BBI3BAHBI UX 3arpPSA3HEHUEM BBIOPOCAMU MPOMBINIUIEHHBIX npeanpuaruil. [Ipu manom uucne



W30JIITOPOB B THPJSHIE WM OOJBIIIOM YHUCIE MPOOUTHIX A()PEKTUBHOCTHh TEIJIOBU3HOHHOTO
KOHTPOJIS CYILIECTBEHHO BO3PACTAeT.

Y MMPOXOAHBIX U30JIAATOPOB, IIPU MMOABJIICHHUU I[e(beKTa, 4YCPEe3 HCI'0 HAUMHACT MMPOTCKATh
TOK, YTO BBI3BIBACT HAIpPCB. Y OINOPHLIX H30JIATOPOB pa3’beI[I/IHI/IT€JICI\/JI U IINWHHBIX MOCTOB
OCHOBHbIM I[e(beKTOM SABJICTCA HAPYHICHUC TCXHOJIOTHU 3aIlICUKHU HU30JIATOPOB, NPUBOAANICC K
NPOJIOJIBHBIM TpemuHaM U 1po0oro. Ha mpakTHke MOXKHO BCTPETUTH YBIIQKHEHUE IEMEHTHOU
aApMHUPOBKHU U30JIATOpa. B pe3ynbraTe yBenIu4MBaeTCsl TOK YTCUKH, MPOTEKAIONIETo Yepe3 He€ U
"pazorpeB" apMUPOBKH C MOBBIIICHUEM TeMIiepatypbl. [Ipu ncnpaBHOM H30JSTOPE, TEMIIEPATypPhI
¢uranna u papdopa MouTH OJUHAKOBHI U MPEBHIIIAIOT TEMIIEPATYPy OKPYKaro- MIET0 BO3AyXa He
6osee uem Ha 0,5-0,7 rpaa. [leperpeB 3arpsi3HEHHOTO U30JIATOPA MOXKET A0CTUTraTh 2 rpai. Yaie
BCCTO IMOBPCKIACHUA H30JATOPOB IMPOUCXOAUT B MECIKCEC30HBLC, KOIJa B TCUCHHUC CYTOK MOTYT
Ha6JIIOI[aTbC$I SHAYUTCJIbHBIC IIEPCIIaJibl TCMIICPATYPHI € IUIFOCAa HA MUHYC.

3. IpeumymiecTBa ucnoab3zopanus UK — koHTpois

B 3awitoueHue cieayer OTMETHTh OCHOBHBIE IPEUMYIIECTBA TEIMIOBU3MOHHOTO
KOHTPOJIS Nepe]l TPaJAULUOHHBIMUA METO/IaMHU OLIEHKH COCTOSTHHSI 000py10BaHHUS.

TennoBU3MOHHBIN KOHTPOJIb MPOM3BOIUTCS B pabo4yeM COCTOSSHUM O00OpYAOBaHUS, TO
€CThb 110 H&prBKOfI N HaIIPSAKCHUCM. Pe3y.HI)TaTI)I 06CJI€[[OB21HI/I$I B TaKOM COCTOSAHHMU SIBJISIFOTCSI
0o0J1ee TOCTOBEPHBIMHU, YEM PE3YIIbTaThl 00CIIEIOBAHUN ITOCIIE CHITHS HarPy3KH WA HAIIPSKCHHUS.
Tak, HarpuMmep, U1 TUPJISIHABI U30JIATOPOB HArPYy3KOM SIBISETCS HE TOJBKO HAIIpsDHKEHUE, HO U
TSOKCHHE TMPOBOJA. 3aMEUYEHHOE TEIUIOBU30POM MOBPEKICHHUE H30JSATOPA THPISTHIBI MOXKET
0Ka3aTbCs HE3aMEUEHHBIM IIPU OCMOTPE TUPJISHIbI 10CIIE CHATHUS C OIOPBI.

TennoBU3MOHHBIN KOHTPOJIb MPOBOAUTCA O€3 OTKIIOUEHHUs 00OpyJOBaHUS U B J1t000€
BpeMs. [loaToMy TemnoBH3MOHHOE OOCIEAOBaHHE OOOPYAOBAaHHUS HE MEUIAeT MPEeIIpUsTHIO
BBINOJIHATH CBOIO OCHOBHYIO 33/1a4y 110 Iiepeiade U PacupeeICHUIO 3JIeKTPOIHEPTUH.

[TockonbKy MOBpEXIAEHUS BBISABISAIOTCS Ha paboTarolieM o0OpyJOBAaHUHU, TO MUMEETCS
3armac BpEMCHU [JiA INOATOTOBKM BBIBOJA I[e(beKTHOFO 060py,I[OBaHI/I$I B PEMOHT, HC OTKJIIOYas
AIIEKTPOYCTAHOBKY M COKpAIIasi BpeMsi pEMOHTA 10 MUHIMYMaA.

Hapsiny ¢ n1gpyrumMum  BuJaMu  COBPEMEHHOM JIMarHOCTMKH, B YacTHOCTH C
XpOMaTOrpauUIecKuM aHaIMU30M TPAaHCHOPMATOPHOTO Macja, TEMJIOBU3UOHHBINM KOHTPOJIb
MO3BOJISIET:

- IpeAyNpPEeAUTh BOZHUKHOBEHNE aBapUIHHBIX CUTYallui B 3JIEKTPOOOOPYAOBAaHUH U TEM
CaMbIM MOBBICUTH HAJIEKHOCTh DJIEKTPOCHA0XKEHUSI TOTpeduTENeH;

- 3HAYUTEJIBHO CHU3UTh 3aTPAThl HA PEMOHTBI, TOCKOJIBKY MTOBPEXK/ICHHS BBISBIIAIOTCS HA
pPaHHHUX CTaaUuAX;

- OLICHUTH JACWCTBUTEIHLHOE COCTOSHHE DIIEKTPOOOOPYIOBaHUS C ONpEesICHIEM 3amaca
ero paboTocrnocoOHOCTH, YTO OCOOEHHO aKTyalabHO JJi1 000pyaoBaHus, oTpaboTasiiero 15 et u
Ooree.

KOHTPOJIBHBIE BOITPOCBI:

1.Yrto Takoe TeruioBuIeHIE?
2. KakuMm 00pazoM MpoBOAUTCS TEIUIOBU3UOHHBIA KOHTPOJIb 3IEKTPOOOOPYI0BaHUS?
3. OCHOBHBIE ITPEUMYILECTBA TEIUIOBU3UMOHHOI'O KOHTPOJIS.



8. YuebHo-MeToAMUYeCcKOEe M HHPOPMALMOHHOE 0O0ecneuyeHUe TUCIHILIMHBI

8.1. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOM JUTEPATYPbl, HEOOXOAMMOM /IJIsl 0CBOEHUS

AUCHHUILINHBI

8.1.1. IlepeuyeHb OCHOBHO JIUTEPATYPbI:
1.  3apanaus, J)K.A. OCHOBHBIC BOIIPOCH TEXHHYECKOM IKCILTyaTaIlMH dJIEKTPOOOOPYA0BaAHUS
: yueOHoe mocobue / XK.A. 3apangus, E.A. MBanoB ; MunucrepctBo 00pa3oBaHusl U HAYKH
Poccuiickoit ®eneparuun, DenepalibHOE TOCYAApPCTBEHHOE OIOKETHOE O00pa3oBaTeIbHOE
YUPEKJECHUE BBICIIETO MPOPECCHOHATBHOTO o0pa3zoBaHusi «TaMOOBCKUN TOCYHapCTBEHHBIM
TeXHUYECKUI yHUBEpcUTET». - Tamo60B : U3marenbctBo ®I'BOY BIIO «TI'TY», 2015. - 129 ¢. :
Wi1.,TalI1., cxeM. - bubnmorp. B kH. - ISBN 978-5-8265-1386-6 ; To xe [DnekTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=445120

8.1.2. IlepeyeHb 10NOJHHUTEIbHOI JIUTEPATYPHI:

1 ITpusanos, E.E. DkcrutyaTalys JUHAN 3JICKTPOIIepeaad CUCTEM JICKTPOCHAOKECHHS: yueOHOC
nocobue / E.E. IlpuBanios. — 2-¢ u3zn., crep. — M.; bepnun: Jupekr-Meaua, 2017. — 214 c. Pe-
*uM jpoctyna: http://biblioclub.ru/index.php?page=book view red&book id=481650

8.2. IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIeYeHUsI CAMOCTOATEIbHOI PadoThI
00y4YaKOIIUXCS M0 TUCHHUILINHE

1. Meroanueckue peKOMEHIAINH JIJIs IOATOTOBKH K MIPAKTHYECKUM paboTaM.

2. MeTtoandeckune peKOMEH I TI0 OPTaHU3aI[MH CAMOCTOSATEILHOM PabOThI CTYICHTOB.

3. MeTtoauyeckue peKOMEHIAlUY MO BBITOJIHEHUIO KOHTPOJIBHOM paboThI.

8.3. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
He00XOAMMBIX IJIsl OCBOEHHS TN CIIUTIIHHBI

1. http://www.biblioclub.ru -OBC "YHuuBepcuterckas 6ubinoTeka oHmaiH"

2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema IPRbooks


http://biblioclub.ru/index.php?page=book&id=445120
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BBenenue
1.  Heab u 3apa4u U3yYeHHUs TUCHUIIHHBI
2. OO6opynoBaHue U MaTepHAJIbI
3.  HaunMeHoBaHHMe KOHTPOJILHBIX PadoT
4, Cnncok KOHTPOJIbHBIX padoT
5.1 TIlepeyeHb OCHOBHOW M JONMOJHHUTEJILHON JUTEPATYPHI, HEOOXOAMMOM IJIsI

OCBOCHMA NTHUCHHUIIJIMHBI



Bsenenue

KonrponsHast pabGora co3maéT onTHUMajbHbIE JUAAKTUYECKHE  YCIOBHA IS
JEATEIIBHOCTHOIO OCBOEHUS CTYIEHTaMH COIEP)KAHUS U METOIOJIOTHH U3y4aeMOW JUCLUIIIMHBI
«DKCITyaTalyst 3EKTPOIHEPTeTHUECKUX cucTteM». KoHTponbHbIe paboThl IPOBOJATCS C IIETIBIO
BbIpAOOTKH NPAKTUYECKUX YMEHHH M NPHOOpPETEeHHs HABBIKOB B PEIICHUH 3aJad, OTPabOTKH
YIIPA)KHEHWH, BBIIIOJTHEHUHU YEPTEkKEH, IIPOU3BOICTBE PACYETOB U T.II.

Ilenbt0 KOHTPOJBHBIX paboT sABHseTcd (HOPMUPOBAHHE MPAKTHUUYECKHMX YMEHUH —
npodeCCHOHATBHBIX (BBIIOIHATD OINpPEACIEHHBIC JeHCTBUS, ONepanuy, HEOoOXOAUMbIE B
HOCJEAYIOWEM B MPO(ECCHOHAIBHOW JEATENBHOCTH) WM Y4eOHbBIX, HEOOXOAMMBIX B
HOCJIEAYIOMEH Yy4eOHOH NeATeNIbHOCTH IO OOMIEeNpOpeCcCHOHATBHBIM U MPO(ECCHOHAIBHBIM
JUCLIUILINHAM.

bubnuorpaduyecknii CIUCOK COAEPKUT CBEIEHHUS O CHOPAaBOYHOM JUTEparype U
JIOTIOJIHUTEIBHBIX U3JJaHUSAX, HEOOXOAUMBIX JUIs YIIIyOJEeHHOTO U3YYEeHUs OTJENIbHBIX BOIIPOCOB.



3.METOJIUKA BBITIOJTHEHM S KOHTPOJILHOM PABOTBI

Hanwmcanue KOHTpOJIbHOW PabOTHI - 3TO CBOCOOPa3HBIN UTOT OBJIAZICHUS TEOPUEH.

IIpemiaraercs 10 BapuaHTOB KOHTPOJIBHBIX pabOT, B KOTOPBIX IPEAYCMOTPEHBI Kak
TEOpPETUYECKHE 3aJaHHsl, TaK U MpaKkTH4YecKue. Borpock! copmMynrpoBaHbl TaKUM 00pa3oM, 4To
TpeOYIOT MBICJIIUTEIILHOTO IIOUCKA OTBETOB B JIUTEpAType U B peajbHOM kKu3HU. OT cTylaeHTa
TpeOyeTcst pacKpbITHE HanOoJIee BaXKHBIX TEOPETUUECKUX TTOI0KEHUH.

[IpakTHyeckoe 3agaHMe IPEANONAracT pEIICHHEe KOHKPETHBIX 3aJad Ha OCHOBE
U3Y4YEHHOT0 110 BCEMY KypCYy, YMEHHUsI IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

BapuaHT, 10 KOTOPOMY CTYZIEHT JOJKEH HalucaTh KOHTPOJIbHYIO paboTy, onpeaesseTcs
B COOTBETCTBUU C HAYAIbHOH OYKBOH (paMHIINU CTYACHTA.

Havansnas oykBa | Homepa BapranToB Havanbnas oykBa | Homepa BapuaHTOB
(bamMHIuK CTyIeHTa dbamMuIum cTyJeHTa
APIAIO 1,7 JKHIIIE K 4,10
bIITXVY3 2,8 QJIOCY 59
BM ®III 3,9 Ir1nTty 6,8

KOHTpOJ’ILHaﬂ pa60Ta BBIIIOJIHSIETCS Ha TucTax A4 ¢ TUTYJIBHBIM JIMCTOM U ITPEACTABIISICTCA

BEJIyIIEMY MTPENOIaBATENI0 JAHHOU TUCIUTLITUHBI.
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3agaHue Ha KOHTPOJIbHYIO paboTy
Teoperndeckue BOmpockl K KOHTPOJIBHOM padboTe

Bapuant Ne 1
Uro Takoe cTpeia nmpoBeca npoBojia’?
Ha3BaTh OTHOCUTEBHBIE U A0COIIOTHBIE METO/IbI OTHICKAHUSI TOBPEXKICHHH.
KakoBa nepruoguyHOCTh OCMOTpPa TPaHCHOPMATOPOB?
KakoBa nepuoandHocts ocMOTpoB PY?
BapuanTt Ne 2
Kaxk BpinosiHsitorcst coenuHenust npopoaos BJI?
KakoBa nepuogununocts ocmotpa KJI?
Ha3BaTh 1 0xapakTepu30BaTh OCHOBHBIE PEXHUMBI pabOThI TpaHC(HOPMATOPOB.
MOXHO IJIM TPOBOAWUTH PEMOHTHBIE pPAOOTBI B CXeMe, OTKJIIOYEHHOW CHJIOBBIM
BBIKJIFOYATEIEM?
Bapuant Ne 3
Kak BBINOJIHAIOTCS COEIMHEHNS N30JIMPOBAaHHBIX IPOBOJOB?
KakoBo HazHaueHue KOHIIEBOW MY(ThI?
[To kakoMy 3Ha4yeHHIO TOKa (MOILIHOCTH) IPOU3BOAUTCS MpPeoOpa3oBaHHE PEaTbHOIo
rpaduka Harpy3Kd B SKBHUBAJICHTHBIM 110 TEIJIOBOMY BO3JICHCTBUIO JBYXCTYIECHYATHIH
rpaduk?
Kakoil KOMMyTAalMOHHBIM amnmapar CiIyXHT Uil CO3JaHHs BUAMMOIO pa3pbiBa
JIEKTPUUECKON LEMH MPU BBIIOJIHEHUH PEMOHTHBIX paboT?
Bapuant Ne 4
Urto Takoe oxpanHas 3oHa BJI?
Kakoii mpu0op Hy>keH 115 ONpeieIeHUs XapaKTepa NOBpexAeHUsI Kademns?
Kakasg wzonsnus cymmrcs B TpaHc(opmaTope IMOcie ero peMOHTa, CHOCOOBbI CYIIKH
U30JISIUH?
Kakoe ponyckaeTcst mepexoaHOe CONPOTUBICHHE Pa30OPHBIX KOHTAKTHBIX COEIMHEHHUN
muH PY?
Bapuant Ne 5
KakoBa nepuognunocts ocmotpa BJI?
Kakoe conporuBineHue wuzonsuuu kalens Ha HamnpspkeHue 1o 1 kB cuwnraercs
HOpMAaJIbHBIM?
Kakyto ponb B TpaHchopMaTope BBINOJHSAIOT TEPMOCHU(POHHBIA (GWIBTP, a30THas U
IJICHOYHAs 3allluThl Macia?
Kakoii mnpubGop Haumbonee yno0eH i HM3MEpeHHs TeMIepaTypbl KOHTaKTHBIX
COEeIUHEHUT?
Bapuant Ne6
[Tpu kakoii TeMmneparype Ha mpoBoaax BJI npoucxonut romnonenoodpasopanue?
Yro Takoe paszenka kabdemns?
Kakas momyckaercs Temmeparypa HauOojiee HArperodl TOYKH OOMOTKH TpH
CHCTeMaTHUYeCKO! U aBapHiHO meperpyskax TpanchopmMaTopoB?
Jomnyckaetcs nu pa3mblkaHue BTopuuHoit oomMoTku TT nox Harpy3koit?
Bapuant Ne 7
B ueM omacHOCTB rosiosnenaa u KakoBbl MEPBI OOPHOBI ¢ HUM?
Kakue MeTobl IPUMEHSIOTCS ISl OTHICKAHUSI TOBPEXICHHUH B KaOensix?
Kakas pomyckaercss Ttemmeparypa Macia IMpU CHCTEMAaTHYECKOM U aBapHUITHOMN
neperpyskax TpaHcpopmaropo?
W3omsius kakoro 060py10BaHUS UCTIBITHIBAETCS BBHIIPSIMIEHHBIM HaNpsKeHUEM?
BapuanTt Ne 8
Kak oTbICKMBaeTCsi MECTO MOBPEKACHUS B CETU C OONBIIMMM TOKAaMH 3aMbIKaHUS Ha
3emito?



2. Kakas nomyckaercsa meperpy3ka kaOenell ¢ pasnuyHOM W3OJSALUEH, Pa3IUYHOTO
HaIpsDKEHUsS Ha NIEPUO/T TUKBUAALMY aBapUu?
B kakux enmuHHIAX U3MEPSIETCs U3HOC U3OISIMH TpaHchopmaropa?
C kaKoii 1enbo 3a3eMJISIOTCS. BTOPUYHBIE OOMOTKH U3MEPUTEIBHBIX TpaHCPOPMATOPOB?
Bapuant Ne 9
Kaxk oTbhicKkuBaeTcs MECTO IOBPEK/ICHUS B Pa3BETBICHHOMN pACIIPEEIUTEIbHON ceTu?
OxapakTepu30BaTh OCHOBHBIE CIIOCOOBI MTPOKIIAIKKA KaOeei.
Kak u kakum ipubopom onpeaensercst KodpGUuimueHT abcopOuu u30saun?
Kakoe nomyckaercst nepexoaHoe CONPOTUBICHNE OONTOBBIX KOHTAKTOB 3Y?
Bapuant Ne 10
Kak oTbIcKMBaeTCsI MECTO 3aMbIKaHHs HAa 3€MJIIO B CETH C N30JIMPOBAHHON HENTpasbio?
Kakue My Thl TpUMEHSIOTCS U1 COSTUHEHUS KaOeneu?
[IpuBecTu cxemy UCIBITaHUS U30JISILIMY [TOBBIIIEHHBIM HAIPSKEHUEM.
Uro Takoe TerorpamMmma o0beKTa?

how

PobdE

el el

[lepen pemieHneM Kaxaod 3agaud  HEOOXOAMMO MpopaboTaTh COOTBETCTBYIOIIMM
TEOPETUUECKHI MaTeprall U METOANYECKHE YKa3aHUs K PEILICHUIO 3a/JauH.

CTyneHTsl JOMYCKAIOTCS K 9K3aMEHY IIOCJI€ BBITIOJIHEHHS KOHTPOJIBHOW paboThl, €e
PEIEH3UPOBAHMS, UCTIPABIICHUS 3aMCUYaHUH M 3aIHUTHI.

3agaya 1. Bozaymnas nuHus anektponepenauu (BJI) pmiounolt L, BbImOgHEHHas
CTaJICAUITIOMUHEBBIMH  TIPOBOJIaMH  CeYeHHEeM F, mpoxoauT B palloHE HMHTCHCHUBHOTO
rosiosnienooOpazoBanus. [lnaBka rononena Ha npoBogax BJI MokeT oCyIIECTBIATHCA OT IIWH
HU3KOT0 HampskeHus 6... 10 kB nuTaroiield JMHUIO KPYITHOM Y3JI0BOM MOJACTAHIIMH.

Paccuurars MmomHOCTE S M HanpspkeHue U, TpedyeMbie 1S TIaBKH TOJI0JIe/1a TIEPEMEHHBIM
U BBITIPSIMIIGHHBIM TOKOM. PexoMeH10BaTh 11t cBoero BapranTa BJI KOHKpeTHBIN crioco0 MiIaBKu
rojoJyesa.

BapuanTs! 3aganuii npuHATH 10 Taba. 1.1 B cOOTBETCTBUM ¢ mocneaHel nudpoit mmdpa.
Tabmuma 1.1
Bapuanr |0 1 2 3 4 5 6 7 8 9
L, xkm 40 30 30 25 25 55 55 60 70 65
F, Mm? 70 70 95 95 120 150 185 240 300 400

MeToauyeckue yka3aHusi K peunieHuI0 3agauyu. [IpuHIMNHUATBHBIE CXEMBI TUIABKU
roJioyie/ia IepEMEHHBIM U BBIIPSIMIIEHHBIM TOKOM IpuBeeHbI Ha puc. 1.1. [Ipu niaBke rononena
nepeMeHHbIM TokoM (puc. 1.1,a) B JI moakmtouaercst k muHaMm 6... 10 kB nenocpenctsenHo. [Ipu
IJIaBKE ToJiofiefia BRIMPSMIICHHBIM TOKOM (puc. 1.1,6) BJI moaxmrouaercs k mmnHam 6... 10 kB
yepe3 BbimpaMmurenbr UZ. B oboux ciydasx Ha Apyrom KoHue mnpoBoja BJI 3ambikarorcs
HaKOPOTKO.

Tox mnaBku [ pekomennyercs npuHuMaTh paBHbM 1,0 ... 2,0 [on. Benmuunna qomyctumoro
JUTUTEIBHOTO TOKA Inon M YAENBHBIX COMPOTUBIIEHUM To M JCo AJI1 IPOBOJOB PA3IUYHBIX CEUEHUN
IpuUBeAEHbI B Ta0I. 1.2.

Tabmnnma 1.2
F, mm2 70 95 120 150 185 240 300 400
ro, OM/KM 0,43 0,31 0,25 0,2 0,16 0,12 0,1 0,07
Lion, A 265 330 390 450 510 610 690 825

[Tpumeuanue: /1s npoBo10B Beex ceueHuit mpuHATh X0=0,4 OM/KkM
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Pucynox 1.1 - IlpuHIIMIIHATBHBIE CXEMBI TUIABKH TOJI0JIEIa IEPEMEHHBIM (2) U TIOCTOSTHHBIM (0)
TOKOM

[1naBka rososnena nepeMeHHbIM TOKOM (puc. 1.1, a).

1. IIpuHATH ONpENENEHHYIO BEIMUYNHY TOKA IUIaBKU rosionena li.

2. Omnpexnenuts conporusieHus nposoaos BJI (R, X u Z).

3. [To BennumHe TOKa Iy M IOJHOMY CONPOTUBIEHUIO Z BBIUUCIUTH JIMHEHHOE
HanpsDKeHUe UCTOYHUKA MUuTaHust U; npuHATH Onnxkaiiliiee HOMUHAJIbHOE HaNpsKEeHHUE.

4.  Tlo BenmmunHaM Iy 1 U onpenesiuTh MOHYIO TpeXpa3HYI0 MOITHOCTE S, TpeOyemMyro
JUTS TUTABKH TOJIOJIE/IA.

[1naBka rososnena BeIMPAMICHHBIM TOKOM (puc. 1.1,0).
1. IIpuHATH TaKyIO ke BEIMYMHY TOKA IJIaBKU rojoieaa lyy.
2. OmnpenenuTh aKTUBHOE COMPOTUBIIEHUE MPOBOJIOB R.

3. ITo npuHsATON BeIMUMHE TOKA Inn ¥ COMPOTHBIEHNIO R BBIYMCIINTD HANPSKEHUE HA
BbIXOJIe BeIIpsmurens Ug.

4. ITo BenmmunHaMm Iy 1 Ug paccunTaTh MOIIHOCTE HA BBIXOJIE BBIIPSMUTENS Py.

S. IIpu onpeneneHnu MOLIHOCTH U JINHEWHOI'O HAIIPSOHKEHUS HA BXOJE BBIIPAMUTEISA

HCIIONB30BATh CIIEAYIONIHE NPHOIIKEHHbIE BhIpaxkenus: S = Pg, U=Uq+/2 ; npunsTh Gmmkaiimee
HOMUHAJIBHOE HampsKeHue.

Vcxons U3 BEeTMUMHBI MOITHOCTH S, TpeOyeMOH ISl TUTaBKH ToJI0JieNla, PEKOMEHI0BATh
JUISL CBOETO BapuaHTa KOHKPETHBIN CIOCO0 MIIaBKH.

3agaya 2. OT rJIaBHOM MOHMIKAIOLIEH MOACTAHIIMU MPOMBIIIJIEHHOTO MPEANpUATHS K
pactipenenutensHoMmy nyHKTy (PIT) nponoskena T net Ha3an kaOenbHas AMHUS HanpsbkeHueM U
= 10 kB, cocTosmas u3 n napauienbHbIX Kabeneill ¢ allOMUHHEBBIMU XuilaMu cedeHneMm F. B
HacTosiee BpeMs pacueTHast Harpyska PII cocrasmiser Sp.

OneHnTh JOMyCTUMOCTh TIEperpy3KH Kabemeil B HopMallbHOM PEXKUME U TIPU aBapHITHOM
OTKJIFOYEHUHU oJiHOTO U3 Kabeneil. [Ipu HenomycTumMoi neperpyske kadenei 1atb 000CHOBaHHbBIE
pacyeToM peKOMEHALNN 110 YBEIUUSHHUIO KOJIMUYeCTBa Kabemneil.

Bapuantel 3agaHuil npuHATE MO Tabna. 2.1 u 2.2 B COOTBETCTBMM C MOCIETHEH U
npennocineaHei nudpoit mmdpa cooTBETCTBEHHO.

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

F, Mm? 70 | 95 | 120 | 150 | 185 [ 240 | 70 | 95 | 120 | 150
A, 1IT. 4 4 4 3 3 3 5 5 5 4

Taomuma 2.2
Bapuant 0 1 2 3 4 5 6 7 8 9
T, net 5 10 16 19 8 12 6 18 17 | 20
M3onamusa BM I1 B P Il I1 IIB P BM | B
Crnioco6 mpoknanku | Tp. | Otkp. | Tp. | Otkp. | Otkp. | Tp. | Otkp. | O1Kp. | Tp. | Tp.




[Tpumeuanue. U3onsmus: b - Gymara, npornuTaHHas MacjaoKaHU(OIBHBIM COCTaBOM; B -
nonuBUHUIXJI0pUA; I1 - monmatunesn; [1B - cruuterit nonustunen; P - pesuna. Criocod mpokIiaaku:
Tp. - B 3¢eMJISIHOM TpaHLIEE; OTKP. - OTKPBHITO.

MetoauyecKue yKa3aHus K PelIeHUIO 3aJa4H.

ITo pacuetHoii Harpy3ke Sp u HanpspkeHuto U onpenensercst pacueTHsli Tok Ip. 1o Tabu.
2.3 omnpenensercs 1OMyCTUMbIH JUTUTENIbHBIA TOK OJUHOYHOTO Ka0ems Ijon B COOTBETCTBUM C €TI0
U30JISIIUEH U CIIOCOOOM TIPOKIIAJIKH.

Tabmuma 2.3

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

I B.P 140 170 200 235 270 320
> 210 255 295 335 385 430
s 235 285 330 370 425 505
210 250 280 320 360 415

[Tpumeuanue. B uncnurene ykaszat [ on TPH OTKPHITON MPOKIIAAKE KaOeneil, B 3HaMeHaTelNe
- IIpY IIPOKJIAJIKE B 3€MJITHOM TPaHILIEe.

[Tpu mapamiensHOM Tpokiaake kabenell Ha BEMUYHHY lion BBOIUTCS TMOMPABOYHBIN
k03 dureHT Ky, yIUThIBAIOLIHIA KOJHMUYECTBO I Kabeneit (Tadi. 2.4).

Tabnuua 2.4.
n, mr 1 2 3 4 5 6
Ky o.c. 1 0,98 0.96 0.95 0.94 0,93
> 1 0,9 0,85 0,8 0,78 0,75

[Mpumeuanue. B uncnurene ykazan Kn pu OTKpBITON MPOKJIAIKE Kabeleid, B 3HaMeHATENe
-TIpA TIPOKJIaJIKe B 3eMIITHOW TpaHmiee. [Ipu OTKpBITON MpOKiIajgKe MapajulelbHBIX KaOeneid B
KOJIMUeCTBE OoJiee mecT npuHuMaTth Ky =0,92.

[IpoBepka AOMYCTUMOCTH Harpy3ku KaOelneil B HOPMaJbHOM pPEKHUME pabOTHI
BBITIOJIHACTCS 11O YCJIOBUIO

n kylnon > I,. (2.1)

[Tpr HEBBIMIOJHEHUH ATOTO YCIOBUS JIaTh PEKOMEHIAIMH 110 YBEIHMUYCHUIO KOJIMYECTBA
kaOeneii. J[71s HOBOrO KomMuecTBa Kabemneit 1 MoBTOpUTH IpoBepKy. HeoOxoaumo nMeTs B BUAY,
YTO IPU MPOKIJIAJIKe Kabenel B TpaHIlee JONOJHUTENbHbIE Kabeau OyayT MpOoJIOKEHbI B HOBOM
TpaHIIee.

[Tpu OTKITFOYCHUH OTHOTO U3 KaOeJel JOIMyCKAIOTCs CIICIYIOIINE aBapUHBIC TIEPEeTPY3KH
Knep OCTaBIIIXCSI B paboTe Kaberneii:

Knep =1,3 - u1s Kabeneit ¢ OyMa)kHOM MPOMUTAHHOW U3OJISIHCH;

Knep =1,23 (1,27) - my1st kabeneid ¢ M30ISAIUeH U3 CITMTOTO MOJUATUIICHA MPH MPOKJIAIKE B
3emiie (Bo3ayxe);

Knep =1,18 - 715t kabeneii ¢ pe3MHOBOM U30JIAIHEH;

Knep =1,15 - st kaOereld ¢ M30JISIIMEH W3 TTOJIMBUHWIXKIIOPUIA U TTOJIITHIICHA.

Hns xaGeneit ¢ mo0O0W W30MSALMEH, HAXONAIMIMXCA B OKCIUTyaTanuu Oonee 15 ner,
JIOITyCTUMas Teperpys3ka gomkHa ObiTh cHIKeHa 10 10% (Kuep =1,1).

JonyctumocTs neperpy3ku kadesneil B aBapuitHOM peskrMe IPOBEPSIETCS 110 YCIOBHIO

(n'l) kn-l knep Inon = Ip- (2.2)

[TorrpaBouHbIi KO3 dHUIHEHT Kn-1 onpeaensercs mo Tabi. 2.4 1 KoaudecTBa kabenei n-
1. IIpu HeBBINONHEHNH yCI0BUs (2.2) AaTh pEeKOMEHJAIMHU 10 YBEINYCHHIO KOJINYEeCTBa KalOene.
Jlnst HOBOTO KOJIMUECTBA Kabenel U MOBTOPHUTH IMPOBEPKY.



B kauecTBe aBapuiiHOTO cieqyeT HNpUHUMAaTh HambOosee TshKenblid pexxum. Eciam mo
ycioBusaM (2.1) u (2.2) konudecTBo Kabenel ciienyeT YBEJIWYUTh, TO B KaueCTBE aBapUHHOTO
peKuMa MPUHUMATH OTKIIOUEHHE JOMOTHUTEIBHO MPOJIOKEHHOTO HOBOTO Kabedsl.

3agaua 3. [l IByXCTYNEHYaTOro CyTOYHOTro rpaduka Harpy3ku TpaHcopmaropa (puc.
3.1,a) Tpebyercs:

paccuuTaTh MepexoaHbIN TEIIOBOM PeKUM TpaHchopmaropa;

OLIEHUTH JOITYCTUMOCTh CUCTEMATUYECKOH Meperpy3KH;

OLICHUTb OTHOCHUTEIIbHBIN U3HOC BUTKOBOI M30JISIIUH 32 CYTKH.

BapuanTel 3amanuii npuHATh 1m0 Tabm. 3.1 m 3.2 B COOTBETCTBUU C TMOCIEAHEH U
npenanocineaHei nudpoit mmdpa cooTBETCTBEHHO.
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Pucynok 3.1 - JIByXcTymeHYaThlii CYTOYHBIH TpaduK Harpy3ku (a) W TEepexXOmHBINA
TEIJIOBOM pexxuM B TpaHchopmarope (0)

Tabmuna 3.1
0 1 2 3 4 S) 6 7 8 9
Ki,0.e. | 0,95 0,9 0,85 0,8 0,75 0,7 0,65 0,6 0,55 0,5
Ko,0ee. | 15 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

Taomuua 3.2

0 1 2 3 4 5 6 7 8 9

Tp-top | TMH | TAH | TMH | TAH | T™MH | TAH | T™MH | TAH | T™MH | TAH

Vcenosusa | 3uma | Jleto I'on 3uma | Jleto T'on 3uMa Jleto T'on 3uMa

MeTtoanyeckue yka3aHusi K pemenuio 3aaauu. Ha puc. 3.1, 6 moka3zaH nepexoaHbIi
TEIUIOBOM PEXUM B TpaHcpopMaTope pu ero paboTe Mo 3aJJaHHOMY JIBYXCTYIIEHYaTOMY TpaduKy
Harpysku (puc. 3.1,a).

Temneparypa Bo3gyxa ©®, B TeYeHHME CYTOK NPHHMMAETCS HEU3MEHHOM M pPaBHOU
DKBHUBAJIEHTHOU TemmepaType (mpsimast 1). Mi3MeHeHune temmepaTypsl Maciia ®, Ha BBIXOJE W3
OOMOTKM WJUTIOCTPUPYETCS 3aBUCUMOCTHIO 2; W3MEHEHHE TeMIIepaTypbl Haubosiee Harperoi
TOYKH OOMOTKHU ®h -3aBUCUMOCTBIO 3.

3HaueHUs SKBUBAJICHTHBIX TOJ0BBIX, 3MMHUX U JIETHUX TeMIepaTyp Juisi ropoioB CeBepo-
3amagHoro peruoHa npuseaeHs! B Tabd. 3.3. CTyaeHT BbIOMpaeT TeMIIepaTypy B COOTBETCTBUU C
MECTOM TIPOXKUBAHHMS U 3a7aHuEM (TOJ1, 3UMa, JIETO).

B ycranoBuBIIEMCS TETNIOBOM peXUMeE ¢ Harpy3koi K npespliienne remneparypsl Maciia
Ha BBIXO0JI€ U3 OOMOTKH HaJl TEMIEPaTypOil BO31yXa ONPEeIIeTcsl 0 BHIPAKEHUIO

A('Doa(l() B A®<>ar[( 1 +R-K2)/ ( 1 +R)]x- (3.1)



Tabnauua 3.3

DKBUBaJICHTHAS TEMIIEparypa Bo3ayxa @, , °C
HaceeHHBI# MyHKT rojoBast 3UMHSIS JIETHSIS
ApXxaHTeNbCcK 5,8 -11,4 14,0
Bosorna 7,4 -10,8 15,5
Bopkyra 0,5 -19,4 9,4
Kammuaunarpan 9,9 2,4 16,5
Kanpamakma 45 -10,6 12,5
Kuporck 2,9 -11,3 10,9
MypmaHck 34 -95 10,7
Hapbsa-Map 2,0 -15,7 10,3
Hogsropon 8,3 -7,6 16,0
[Terpo3aBojck 7,1 -8,8 15,1
IIckos 8,8 -6,5 16,3
Cankr-IlerepOypr 8,6 -6,8 16,4
CBIKTBIBKAp 6,5 -14,1 15,0
TBepn 8,1 9,1 15,9
Uepenosen 1,7 -10,2 15,8

[To sTOMY BBIpQKEHHIO BBIYUCISAIOTCS 3HAUCHUSI A@oak1) U ABoa(k2), COOTBETCTBYIOLINE
YCTaHOBUBIIEMYCS TEIIJIOBOMY PeKUMY TpaHchopMaTopa, padoTtaromiero ¢ Harpy3koii K1 umu K2.
Heob6xoauMeble uncnoBbie TaHHbIE TPUBEACHBI B Ta01. 3.4.

H3MeHeHune npeBbIlIeHus TeMIIepaTyphbl Macja Ha BBIX0JIEe U3 0OMOTKHU HAJl TEMIIepaTypoin
BO3/1yXa B [IEPEXO0THOM TCILIOBOM PEXKHME ITPH M3MEHEHUH Harpy3Kku oT 3HaueHus K\ 10 3HadeHus
K> onpenensercs 3KkCOHEHIIUATBHON 3aBUCHMOCTBIO

AB 44(H)=AB 5k 1y HAB pak2)-ABoa 1y ][ 1 -exp(-t/t,)]. (3.2)

Jnst 3nauenmii t =1,2,3...t mo 3TOMy BBIp@KCHUIO CTPOUTCS 3aBUCUMOCTh AB®c(t) Ha
WHTEpBaje Ieperpy3ku t, omnpenensercs NpeBBILICHHWE TEMIIEpaTypbl Macjla Ha BBIXOAE W3
0oOMOTKM HaJ TeMIepaTypoil Bo3lyxXa K KOHIy MHTepBajia meperpy3ku A®qa M Temmeparypa
Maclla Ha BBIX0JI€ U3 0OMOTKHU K KOHITy HHTEpBaJia Ieperpy3ku

Oo= Oy tAO . (3.3)

M3MeHeHue NpeBBIIeHUs TeMIIepaTypbl Maciia Ha BBIXO/I€ U3 0OMOTKH HaJl TeMIepaTypoit
BO3/yXa B MHTEPBAJIE N10CJIE MIEPErPY3KH ONPEAEISAETCS SIKCIOHEHIIMAIBHOM 3aBUCUMOCTBIO

A® oo (H)=AG a1y HA® a1 - AO@oucry][€XP(-t/To)]. (3.4)

Jns 3Havennii t = 1, 2, 3 ... 310 0 ATOMY BBIPAKEHUIO CTPOUTCS 3aBUCUMOCTh ®oa(t) Ha
MHTEpBaJIE TIocie neperpy3ku. CUnTaeTcs, 4To yepe3 BpeMsl, paBHOE 310, IEPEXOIHBIIN TEIIIOBON
IIPOLIECC MOTHOCTBIO 3aTyXaeT.

[Ipu m3MeHeHMM Harpy3ku H3MEHEHHE TeMIIepaTypbl OOMOTKM MPOUCXOAMT HAMHOTO
ObIcTpee, 4eM HM3MEHEHHE TeMIlepaTypbl Macia, MOCKOJIbKY TEIUIOBas IOCTOSHHAs BpEMEHU
O0OMOTOK 3HAa4YUTENBHO MEHbIE To. C HEKOTOPHIM MPUOIMKEHHEM MOXHO CUMTaTh, YTO IIPH
CKayKOOOpa3HOM HM3MEHEHUHU HAarpy3Kd W3MEHEHHE TeMIlepaTypbl HauOoliee HAarpeToil TOYKH
00OMOTKH MTPOUCXOUT MTHOBEHHO.

B ycraHOoBHBIIEMCS TEIJIOBOM peXMMe C Harpy3kod Ki mpeblieHue TemiepaTypbl
HanOosiee Harperol TOYKM OOMOTKM HaJ TEMIIepaTypoil Macia Ha BbIXOJE W3 OOMOTKHU
ONPENIENAETCS 1O BBIPAKEHUIO

ABhoc1y = ABpo Ky, (3.5)

[To aHamOrMYHOMY BBIPAXKEHUIO BEIYUCISETCA 3HaUY€HUE ABhor(k2), COOTBETCTBYIOINIEE HATPY3KE
Ko.



Tabauua 3.4

Hasanue nokasaresnst 00603H. TMH TAH
IToxa3zarens crereHn Macia X 0,8 0,9
IToka3sarens crenenn OOMOTKH y 1,6 1,6
Ornomenne APx3/APxx R 5 6
TemoBast MOCTOSIHHASI BpEMEHU Maciia To, 4 3 2,5

HpeBbIH_IeHI/Ie TEMIIEPATYPHBI MacCjia Ha BBIXOAC U3

. ABqar, C 55 52
0OMOTKH HaJl TEMIEpaTypol BO3ayxa

[IpeBsieHne TeMneparypsl Hanboiee HarpeTon
TOYKHU B BEpXHEH 4acTH OOMOTKHU HaJ TEMIIEPATypOu ABhor,”C 23 26
MacJia Ha BBIXOJI€ U3 OOMOTKHU

HpeHCHBHaH TEMIICpaTypa Macjia Ha BBIXOAC U3

0OMOTKH BOomax, C 105 105

[IpenenvHas TemnepaTypa HauboJee HarpeTou
TOYKUA OOMOTKHA

@hmax,oc 140 140

Temmneparypa HanboJiee HArPETON TOUKH OOMOTKH,
IIPHU KOTOPOI OTHOCUTEBHBIN U3HOC U30JISIIIUN °C 98 98
paBeH eIMHHMIIC

[Tpumeuanue. Munekcer h, o u a coorBercTBYroT BepxHeii (high) wactu o6MoTKH, MacTy
(oil) 1 BO3myxy (air) cooTBeTCTBEHHO. IHJIEKC I COOTBETCTBYET HOMUHAIILHOMY (rated) 3HAUEHHUIO
napamerpa.

JlanbHeliee n3MEHEHNE TeMIIEpaTypbl HauboJee HarpeToil TOUKU OOMOTKY B MHTEpBAJIe
neperpy3ku t ompenensercs HM3MEHEHHEM TEeMIIepaTyphl Macia. OKCHOHEHTHl YBETUYCHUS
TeMIepaTypbl HauboJee HarpeTor TOYKU 0OMOTKU O 1 Maciia Oo uAyYT napaensHo (puc. 3.1,6).
Temmieparypa Hanbo€e HarpeToi TOYKM OOMOTKHM K KOHILY HHTEpBaia eperpy3Ku COCTaBUT

Ont = Ot + ABpo(ic2). (3.6)

[Tpu cxaukooOpa3HOM YMEHBIIEHUM Harpy3ku 10 3HaueHust Ki temmeparypa Haubosee
HarpeTol TOuku OOMOTKM MIHOBEHHO YMEHbBINAETCS Ha BEMUUYMHY A®hoki) U B JalbHEHIIEM
HKCIIOHEHTHl YMEHbILIEHUSI TeMIIepaTypbl HanOojiee HarpeTol TOYKM OOMOTKM M Macia HAYT
napaniensHo (puc. 3.1,6).

JlomyCcTUMOCTh ~ CHCTEMAaTHYEeCKOM  Meperpy3ku  TpaHchopmaropa  OLIEHHBAETCs
COIIOCTABJICHUEM pACCUMTAHHBIX K KOHIy HHTEpBajla Neperpy3kd TemIeparyp Haubosee
HarpeToi TOYKUM OOMOTKU ®ht U Maciia Ha BBIXOJE U3 OOMOTKH Oot € NMpeAeIbHBIMUA 3HAYEHUSIMU
3TUX TemnepaTyp (Tabum. 3.4).

[nsa ompeneneHuss TEPMHUYECKOTO HW3HOCA W3OJLILUM CIEAYET YYacTKH W3MEHEHMS
TeMIeparypbl HanOoJiee HarpeToil TOYkM oOMOTKHM ®n pa30MTh Ha MHTEpBaJbl Ati, B KOTOPBIX
U3MEHEHHEe TeMmmepaTypbl ®h MOXKHO cuuTaTh JuHEHHBIM (puc. 3.1,6). Ha xaxmom u3 Takux
MHTEPBAJIOB HM3MEHEHHE ®n 3aMEHsETCA CPEJHUM 3HadeHHEM Ohj Y4acTOK ¢ HEU3MEHHOU
TeMnepaTypor ®Oh, MpeaecTBYIOIUNA MEPErpy3Ke, CANTAETCS OJJHUM UHTEPBATIOM Ati.

W3HOC M301MM 32 CYTKH OIPENEISETCS] B COOTBETCTBMM C 6-TpajlyCHbIM NPaBUIIOM
CTapeHUs U3OJISILIMU 10 BBIPAYKEHUIO

1

Y= 'EZ }1: Atl 2(®hi - 98)/6‘ (3'7)

PazMepHOCTh M3HOCA M3OJSIMH - «HOPMaJbHbIE» CYTKU. OHU «HOpPMAaJbHBIE» CYTKU
COOTBETCTBYIOT H3HOCY M30JISIMU 32 CYTKH MpH pabote TpanchopMaTopa ¢ TaKUM MOCTOSTHHBIM
rpaduKOM Harpy3kH, pu KOTOPOM TeMIlepaTypa Haubosiee HarpeTol TOYKH 0OMOTKH ®h =98°C.



IIpumep pacuyera
TermoBble pe:KUMbI U HATPY304YHASl CIIOCOOHOCTD
TpaHchopMaTOpoOB

2.1. IIpeBbIlIeHHE TEMIEPATYPHI H MACJIa B YCTAHOBUBIIEMCSI
COCTOSTHUH

Crangaprom 14209-85 ycraHOBJEHBl CIEAYIOIIME TEMIEPAaTypbl U  IPEBBILICHUS
TEMIIepaTypbl yactel TpaHcopmaropa Mpru HOMHHAIBHBIX YCIOBHUSX.

[IpeBbiIeHHE TeMIIEpaTypbl Maciaa B BEPXHUX CIIOSIX HaJ| TEMIIEPATypOH OXJIaXJIaroien
cpepl st TpanchopMaTopoB ¢ cucremoi oxmaxaenuss M u JI cocrasiuster 6 = 60(55)°C; mis
cucrem oxnaxaenus I u [ - 6 = 40°C;

HomuHanbHas Temneparypa oxXJIakaaroen cpeabl Jou = +20°C.

J1yis yKa3aHHBIX YCIOBUMN OINPEIEIISIOTCS TIPEBBIIICHHS TEMIIEpaTypbl OOMOTKH B HauboJiee
HArpeTo TOYKe HaJl TeMIIEpaTypod macia Juisi TpaHCPOPMATOPOB C CHCTEMaMH OXJIaXKIACHUS
MpJ] - Guume = 18(23); a ansa TpanchopMaTopoB ¢ CUCTEMaMHU OXJIAKICHUS L1] = 38°C.

VYcioBHas Temmeparypa OOMOTKM B HauOoJjiee HArperoidl TOUYkKe, NpPH KOTOPOH H3HOC
U30JI0UM  Kjlacca A paBeH 1, UYTO COOTBETCTBYET HOMHUHAJIBHOMY CpOKY CIIYKOBI

Tpanchopmaropa, F = 98°C.

Temneparypa B Haubosiee HarpeTol TOUKe:

l9HHI’VL = 190)6.'1 + GM + GHHWLM. (2.1)
JUis  ycTaHOBMBILIETOCs peXHMa pabOThl IPEBBIIIEHUWE TEMIIEpaTypbl Macila Haj
TEMIEPATYPOIl OXJIaXAAIOIIEN CpeIbl MOKET OBITh ONpPEENIEHO BhIpaykeHueM [3]:

2 X
0 -6 1+dK
1+d

rine d = Px3 /Pxx— oTHomeHue notepb XX k notepsim K3 nmpu HOMHHAIBHON HAarpy3Ke;
K = S/S,on — OTHOCHTENbHAS HATpYy3Ka TpaHChOpMaTopa.
[IpeBbllieHre TemmnepaTypbl OOMOTKM B HanOojiee HarpeTol TOYKE Haja TeMIepaTypoi
Maciia B BEpXHHUX CJI0SX IPH OTHOCUTENIHHON Harpy3ke K B yCTaHOBUBILIEMCS pEKUME MOXKET OBbITh
OTIPEIENIEHO U3 BBIPAKEHUS

: (2.2)

) K. (2.3)

0HHm.M Y HHmM. M.HOM

3HaueHMs MOKa3zaTenel X U y B BBIpPAKEHUSIX 2.2 U 2.3 3aBUCAT OT CUCTEMBI OXJIAKICHUS
(Tabm. 2.1).

Ta6mmma 2.1
CucreMa oxJaxaeHus Mu [ I u JI1
X 0,9 1,0
y 1,6 1,8

Ilpumep 2.1. Onpenenuts TeMIiepaTypy oOMOTKH TpaHchopMaTopa B Haubosee HarpeTon
TOYKE JJIS CIIeYIOIIUX UCXOIHBIX TaHHBIX:

TeMITEpaTypa oOKpy:aroriei cpeasl Jo = 25°C, koaddurpent 3arpysku Tpancdopmaropa K
= 0,8. Cucrema oxnaxaenus /.

Pewenue. N3 Boipaxkenus (2.2)

>

1+5x%0,82

0, =55
1+5

=39,9.



I[To popmyne 2.3:
0. =23.08"°=16,;

Sy =% +60,,+0,.. =25+39,9+16,1=81°C.

HHmMmM

2.2 IlpeBbllIeHNE TEMIIEPATYPbI MACIAa U 00MOTKH
TpaHcopMaTopa B IePeX0IHOM peKuMe

[TpakTruecku Harpyska TpaHchopMaTopoB He ocTtaercs Hen3MeHHOH. CyTouHbIN rpaduk
HArpy3Kd MOKET OBITh MPEACTABICH CTYNEHYATHIM, ¢ HAarpy3kaMu Ki U TIPOAOIKUTEIHLHOCTHIO
cryneHeil Ati. KoaudyecTBo cTyrneHel BBIOMpaeTCs B 3aBUCHUMOCTH OT TpeOyeMOH TOYHOCTH
pacueta 1 oco0eHHOCTel (PaKTUUECKOT0 rpaduKa Harpy3Ku.

[Tpr M3BECTHOM 3HAYCHHWHM HAYAJILHOTO MPEBBIMICHUS TEMIIepaTypbl Macia 6 (B Hagaie

MEPBOM CTYIEHH), MOKHO OTPEACIUTh KOHEUHbIC 3HaUeHUsI 61, 6, ..., 6h U KaXaA0W CTyNeHU
U3 CJIEIYIOIINX BhIPAXKCHHI:

MmN
0,=0,+(0,,—0,)(1-e )
_A
0,=0,+(0,,-0)1-e T > (2.4)
At

en :an—l + (eyn _en—l )(1 —e T)):

rae 61, 6,2, ..., Gn - IpeBBILICHUE TEMIIEPATYPHI Macia HaJl TEMIIEPATYpOl OXJIaXAarolen
Cpelibl B yCTaHOBUBILIEMCS pexume npu Harpyskax Ki, Ko, ..., Kn;

T — TenioBas IOCTOSHHas BpeMeHHM TpaHcopmaropa. Ilpu OTCYTCTBMM JaHHBIX
3aBO/Ia-U3TOTOBUTENS ISl TPAaHC(POPMATOPOB, BBIMYIIEHHBIX mocie 1975r., cnenyer npuHUMAaTh:
T =3y pnda TpanchopmaropoB ¢ cucreMamu oxiaxaenus L[ u JI11.

TemioBast mocTositHHAsE BpeMEHU OOMOTKU 7,6 3HAUMTEILHO MEHBIIE MPUBEJCHHBIX BBIIIE
3HaYeHUH MOCTOSHHBIX BpeMeHH TpaHchopmaTopa 7. CornacHo 'OCT 14209-85 pexomenayeTcs
B pacueTax II0 OIIPEIEICHUIO TeMIlepaTypsl HaumOojee Harperoil TOYKM OOMOTKH IpHU
IPOIOJDKUTEIBLHOCTH CTYIIEHU Harpy3ku 6osee (),5 ¥ IpUHUMATh, YTO MIPEBBIILIEHUE TEMIIEPATYPhl
HaubOosee HarpeTod TOYKM OOMOTKM Haja TemrepaTypol Maciaa Ouumy YCTaHABIMBAETCS
MI'HOBEHHO.

Ilpumep 2.2. OmpenenuTh MaKCUMaJbHYIO TeMIIEpaTypy Hamboiee HarpeTod TOUYKU
oOMoTKHM TpaHchopmaropa [uisi rpaduka Harpy3ku npuBefeHHoro Ha puc. 2.1. Temmepatypa
oKpykatomien cpenbl oy = 20°C, a HayanbHOE MPEBBIICHUE TEMIIEPaTypbl Macjia COCTaBIIET
Gunav = 15°C. VcxoHOE NIpEBBILLICHHE TEMITEPAaTyphl HanboJee HarpeToi TOUKH TpaHchopmaropa
Bum = 3,2°C. CucteMa oxiaxaeHus Tpaachopmaropa /.

1+5-0,4°
1+5

Ovy2 = 27,9°C; 6,3 = 37,9°C.
HO (bOpMyﬂe 2.3: @HHI’I’I] = 23'041'6 = 5,30C,' @/HHMZ = 10,2 OC;
eyHHmj’ = 16,1 OC.

il

Pewenue. TTo popmyie 2.2: (9My1 =55 =18,6°C;

N3 BeIpaxkenuii 2.4:



2
0,,=15+(18,6—15)(1—e 3 )=16,75°C;

4
0,,,=16,75+(27,9-16,75)(1—e 3 )=25°C;
2
0,,=25+(37,9-25)(1—e 3 )=25+725=31,27°C.
K
1 4
08 +
06 -
0,4
02 T
i i i i t

2 4 6 8
9.0 °C Puc. 2.1. I'pacduk Harpy3ku TpancdopmaTopa

20 67,37

Puc. 2.2. I3meHeHue Temneparypsl Han0oJiee HarpeTo TOYKM 0OMOTKH TpaHchopmaTopa
MakcumanbpHas TemIeparypa HaumOojee HarpeTod TOYKHM B KOHIIE TPEThe CTYNeHU
HATPY3KUA  Svum max = 20+31,27 +16,1 = 67,37°C.

2.3. TemyoBoe cTapeHue H30JSAILMU, ABAPUIHbIEe W CHCTEMATHYECKHE TMepPerpy3Ku
TpaHchopMaTopoB



2.3.1. Tennosoe cmapenue uzonayuu mpancgopmamopos

[Ipy TOBBIICHUH TEMIEPATYPhl H3OJSIIIMM B COOTBETCTBHH C 3aKOHOM AppeHHyca
YCKOPAIOTCS XMMHUYECKUE peakluu (TJIaBHBIM 00pa3oM OKUCIUTENbHbBIE). 3aBUCUMOCTH CPEIHETO
CpOKa CIIy>KObI U30JISIUHU Kj1acca A OT TeMIlepaTypbl IPU U3MEHEHUU TOCIEIHEN B Mpeenax OT
80 1o 140°C MoxeT OBITh TIPE/ICTABIICHA CIASAYIOIICH (yHKITUEH

—-a9
V=Ae “um (2.6)
rne A ¥ a — NOCTOSTHHBIE, 3aBUCSIIHME OT BHJIA U30JIAINH;

4 - Temneparypa B HauboJjee HarpeToil Touke.
OTHOCUTEIBHBIN CPOK CITY>KObI H30JISALUU:

V. -a9-9
V= —e ( hion) . (27)
VHOM
BeJII/I‘lI/IHa, O6paTHa}I OTHOCUTCIIBHOMY CpPOKY CHy)K6BI, Ha3bIBACTCA OTHOCHTCIIbHBIM

HN3HOCOM HU3O0JIAINM:
Fo =900 Z0a(8-810,)/0.693 _5(8-5,0,)/A . 28)

roe 1/0,693 =Ine/In2; A=0,693 /a.

[Tpu onieHKE MPOIECCOB CTapEHUsl U30JIALMUA NIPUMEHSIOT LIECTUTPAyCHOE MPABUIIO. DTO
O3HAYaeT, YTO MPU H3MEHEHHHM TeMIleparypbl Ha Kaxkaple 6°C  OTHOCUTENbHBIA H3HOC U
COOTBETCTBEHHO CPOK CITYKObI 30NN H3MEHSIOTCS B JIBa Pa3a.

[Tocrosinnas A npumensiercst paBHoit 6°C.

A=0,693 /a = 0,693/0,1155 = 6°C.

[Tpu remnepatype H30IIHHA S0y = 98°C OTHOCHUTENBHBIN H3HOC U30JISAIIUH PAaBEH EAUHUIIE.

W3Hoc u3onsnuu npu temmepaTtype & 3a Bpemst t MoXKeT ObITh ONpeIeNieH:

F=Fit. (2.9)

CyTO4HBII M3HOC M3OJISAIUU TPU W3BECTHOM TpaduKke M3MEHEHUS! TEMIIePaTypbl MOKHO
OTpeNieNIUTh, KaK CyMMY HM3HOCOB Ha YYacTKax, B Npeaerax KOTOPhIX TeMIepaTypy MOXKHO
CUUTATh HEU3MEHHOM:

n
Fcym :zF*iti : (2.10)
i=1
V3HOCOM W30JAIMM Ha ydyacTKax, Iyie Temmeparypa oOMoTrku Mmenbine 80°C MOXKHO
npeHeoperaTh.

Ilpumep 2.3.

Omnpenenuth W3MEHEHUE  TEMIEpaTypbl HamOojiee HArpeTol TOYKM  OOMOTKH
TpaHcopMaTopa W CYTOYHBIH HW3HOC M3OJALMM, I TPUBEAEHHOro Ha puc. 2.3.
JIBYXCTyleHuyaToro rpaduka Harpy3ku. Cucrema oxuaxzaeHus tpaHcpopmatopa JLI
Temmneparypa okpyxaroieit cpensl $ = 30°C. [locrosiHuas Bpemenu 7 =2 u.



12 |
1,0 L h
0,8
K1 K2
} f } P f 3 f t
_ 4 g8 12 PM9¢3 20 2
Pewenue:
1+5-0,82
I1 22: 0. ,=40 ————— |=28°C;
o hopmyne il 155
1+5-1,22
0,2 =40 ———=— | =54,7°C;
2 1+5

VYCTaHOBUBIIMIICS TeMIEpaTypHbId mepenan Hauboiee HArpeToil TOYKH OOMOTKH
OIpeAesAeTCs 10 BbIpaXXeHHIo 2.3:

Gnm1 = 38 x 0,818 = 25,4°C; Gyyyum> = 52,8°C.

[Tonarasi, 4yTo B Hayayne CTyneHU Harpy3ku Kz = 1,2 mpeBblllIeHHE TEMIIEpAaTypbl Macia
cocraBisuio  6,; = 28°C, omnpemenuM H3MCHEHHS TEMIIEPaTypbl OOMOTKH B TEUCHHUE
HOCJIEYIOIINX YAaCOBBIX HHTEPBAJIOB BpeMeHHU. [IpeBblleHHEe TeMIepaTypsl Maciia JUis IIepBOro
9acoOBOT'0 MHTEPBAJIA MIOCIIC YBEINYEHHSI HATPY3KH OIPEIENISAETCS B COOTBETCTBUH C BBIPAKEHHEM
2.4:

1
0l =28+(54,7-28)(1-e 2 )=38,5°C.

[Tocnenyromye 3HaYeHUs: NpUBEICHBI B Tabauie 2.2. B Havane TpHHAALATOrO 4acoBOTO

WHTEepBaja Mpou3oIeN cran Harpy3ku K=0,8 u, cOOTBETCTBEHHO MPOUCXOIHUT yMEHBIICHHE

IMPEBLINICHUA TEMIICPATYPhI MacCia:
1

0> =54,7+(33,6-54,7)(1—¢ 2 )=465°C.

AHaJIOTUYHO ONPEENSIOTCS 3HAUSHHUSI, JIJIs1 TOCJICYIOIINX ITePHUOJI0B BpeMeHH (Tadm. 2.2).






Tabnuua 2.2
Pacder 0THOCHTENBHOTO N3HOCA U3OJISAIUH TpaHChopMaTopa

Bpewms
1 2 3 4 ) 6 12 13 14 15 16 17 18 19 24
[TapameTtp
O, °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

Gnm, °C 52,8 52,8 52,8 52,8 |52,8 52,8 52,8 25,4 254 254 254 |254 |254 25,4 25,4

Gumep °C | 116,1 | 1245 | 1296 | 132,7 | 1346 | 1358 |136,8 | 1048 | 964 |[913 [882 (863 (852 (845 83,8

Fs ,0.e 8,1 21,4 |385 |551 |686 |788 [884 |22 083 |046 032 |026 |023 |0,21 0,2




V3meHeHne TeMIepartypbl HaumOojee Harperod TOYKHM OOMOTKH ONpENENseTcs B

COOTBETCTBUH C BBIpaXKEHHEM 2.1: 193 w1 =30+33,6+528 = 116,4°C; 19; =124,6°C

H.
u T.1. (Tadi. 2.2).
OTHOCUTETHHBIN U3HOC U30JISIIIAK 32 PACCMaTPUBACMbII MHTEPBAII BPEMEHH I10 BBIPAKCHHIO

uml

2,8:
Fy :2(120,5—98)/6 —13.45.

B coorBercTBHM C pe3yibTaTaMH PacyeTOB MPHUBEICHHBIMH B Ta0J. 2.2 SKBHBAJCHTHBIN
U3HOC U30JISIUH 32 PACYETHBIE CYTKU COCTABHIL:
Fx =858 u=35,8 cyr.

YuyeOHO-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE 0O0ecTiedeHue TN CIUTIITUHbI

IlepeyeHb OCHOBHOIl M JONOJHHMTEJNbHOH JIMTEPATYPbI, HEOOXOAMMON /s OCBOCHHS
JUCIHHUILINHBI
IlepeyeHb OCHOBHOI IUTEPATYPBI:

1. TlonukaproBa, T.M. DxoOHOMUKA M OpraHu3alus 3JIEKTPOIHEPreTHUECKOTO IMPOU3BOJCTBA
[DnexTpoHHbIii  pecype]: ydueOnoe mocodome / T.M. Ilommkaprioa, B.A. ®uHOYCHKO;
MunucrepctBo oOpa3zoBanuss u Hayku Poccuiickoii ®@enepannun, Cubupckuii denepanbHbiid
yHuBepcuter. -  Kpacnospck: C®OY, 2017. - 88 c¢. : Pexum  gocrymna:
http://biblioclub.ru/index.php?page=book&id=497453.

2. I'yceBa, H. B. DxoHOMUKA 3HEpPreTHKH [DNEKTPOHHBIN pecypc] : yueOHOoe mocobue / H. B.

I'yceBa, C. B. HoBuukoB. — DieKTpoH. TekcToBble AaHHble. — CapartoB : Ail Ilu Ap Meaua,
2019. — 198 c. Pexxum noctyna: http://www.iprbookshop.ru/82568.html.

Hepeqeﬂb }IOHOHHHTCJILHOﬁ JUTEPATYPLI:

1 Dnexrpuueckue MamMHbI [DIEKTPOHHBIN pecypc] : cOopHuk 3anad / B. W. Ilapamono-Ba. —
3J'ICI(Tp0H. TEKCTOBBIC HOAHHBIC. — M. : MockoBckas rocyaapCTtB€HHasd akKaJACeMHsl BOIHOTO
Tpancnopra,  2015. — 72 c. —  2227-8397. —  Pexum  jgocryna:
http://www.iprbookshop.ru/46905.html

Hepeqeﬂb y‘leﬁHO-MeTOJII/I‘{eCKOFO o0ecrmeYeHUus caMOCTOATEILHON paﬁoTbI Oﬁy‘{alOHll/IXCﬂ
o JTUCIUIIJINHE

1. MGTOI[I/IHGCKI/IG peKOMeHI[aIII/II/I JJIS1 TIOATOTOBKU K HpaKTI/I‘IeCKI/IM pa60TaM.

2. Mert OANYCCKUC PCKOMCHAAINHU 110 OpraHu3alun CaMOCTOSTEIILHON pa6OTLI CTYACHTOB.

Ilepeyens pecypcoB HMHPOPMALMOHHO-TEJEKOMMYHMKAUMOHHON cetH «HHTEepHeTY,
HEeOOXO0MMBIX /1151 OCBOEHMS M CIIUTIJTHHBI

1. http://www.biblioclub.ru -3BbC "YHuBepcurerckas Oubianoreka oHnaitH"

2. http://www.iprbookshop.ru/ - Dnexkrporto- 6ubnuoreunas cucrema IPRbooks
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MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykazaHus
110 OPTaHU3aIUH U IPOBEICHUIO CAMOCTOSTEIHHON pabOThl 00YJarOIUXCsl
o aucuunnuae «OKCIUIYATALUA SJIEKTPOSHEPTETUYECKUX CUCTEM»
JUISL CTY/ICHTOB HAIPaBJICHUS IOJATOTOBKU
13.03.02 DnexkTposHEpreTuKa 1 MEeKTPOTEXHUKA

ITsaturopck 2025 r.
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Conepxanue

BBenenue

OOmast xapakTepUCTUKAa CaMOCTOSTEIBHOW paboThl 0O0ydYaromerocs Impu
W3y4YECHUHU JIACLUIUIUHBI «OKCIUTYATALUA
SJIEKTPOOHEPI'ETUYECKUX CUCTEM»

[Tnan-rpaduk BBIIOIHEHUS CAMOCTOSTEIBHON pabOThI

KoHTpOJIbHBIE TOUKH U BHJIBI OTYETHOCTU IO HUM

MeTtoanyeckie peKOMEHIAUH 110 H3YYEHUIO TEOPETHIECKOTO

marepuasia

Cnucok peKOMEHTyeMOil JINTepaTypshl.
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BBenenne

CaMocrosiTenbHas paboTa — riaHupyemas yueOHas, yaeOHO-HCCIIeI0BaTeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHINOIHIEMAas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOro
ydacTus (IpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH IIPENO01aBaTENsl, OCTABIISAIOIEM BEAYIIYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrosiTenpHass pabora cTyneHTOB B BY3e sBisieTcs BaXKHBIM BHJIOM YYEOHOW H
HAyYHOU JeSATeIbHOCTH CTYICHTA.

Benymas nenp opranuzanuu u ocyuiectBieHuss CPC pomkHa coBmajgaTh C LIETBIO
00y4YeHHs CTy/IeHTa — MOATOTOBKOH OakaaBpa ¢ BeicIinM oOpazoBanuem. [Ipu opranuszammm CPC
BaXXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAHOBITCS (OPMHUPOBAHUE YMEHHUS CaMOCTOSITEIbHON
paboThl 11 IPHUOOPETEHNsI 3HAHNN, HABBIKOB K BO3MO>KHOCTH OpPraHu3allii y4eOHON U HAy4HOH
JESITEIIbHOCTH.

Lenbto caMOCTOSATENLHOM PabOTHI CTYACHTOB SIBIISICTCS OBJIAZICHNE (PYHIAMEHTATEHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOH, HCCIEI0BaTENbCKON JesaTenbHOCTH. CamocrosiTenbHas paboTa CTYACHTOB
CIOCOOCTBYET pa3BUTHIO CaMOCTOSATEIBHOCTH, OTBETCTBEHHOCTH U  OPraHW30BaHHOCTH,

TBOPYECKOTO MOIX0/1a K PEIIEHUI0 MPooOieM y4eOHOT0 U MPOPECCHOHAIIBHOTO YPOBHSI.
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O01mas XxapaKTepUCTHKA CAMOCTOSTEJIbHON PA00THI 00y4al0IIerocsi Npu U3y4YeHHH

AUCIHHUITINHBI «3Kc11.11yaTamm IJIEKTPOIHEPI€TUIECCKUX CUCTEM)

CamocrosiTenbHas paboTa - IilaHupyemMasi yueoHasi, yueOHO-UCCIIeJOBaTeNbCKas, HayYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHIIOIHIEMAas BO BHEAYTUTOPHOE (ayIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
ydactus (IpYU YaCTUYHOM HEMOCPEICTBEHHOM Y4aCTHUHU MIPENO01aBaTelis, OCTABIISIIOIEM BEIYIIYIO
POJIb 32 pabOTOM CTYICHTOB).

CamocrosiTenbHass pabotra cTyneHTOB B BY3e sBisieTcs BaXHBIM BHJIOM YYEOHOW H
HAay4YHOU JesATeIbHOCTH cTyaeHTa. CaMocTosTenbHas paboTa CTy/ICHTOB UIPaeT 3HAYUTEIbHYIO
POJIb B pEHTHUHTOBOM TeXHOIOTHH 00ydeHus1. B cBsi3u ¢ atum, oOydenue B BY3e Bkitovaer B cebs
JIBE, IPAKTUYECKH OJUHAKOBBIC 1O 00BEMY M B3aMMOBIUSHUIO YaCTH — Ipolecca o0ydeHus u
nporuecca camoodydenus. [loatomy CPC nmomxHa ctath >QQEeKTUBHOI U IeNeHaNPaBICHHON
paboToii cTyeHTa.

K coBpemenHOMYy crieniaincTy 0OIIECTBO MPEIBSBISAECT JOCTATOYHO IUPOKUH MTEPEUCHB
TpeOOBaHUIl, cpeAr KOTOPHIX HEMAJIOBAXXHOE 3HAUEHUE HMEET HaJIMuue Yy BBITYCKHUKOB
OTIpEICIEHHBIX CIHOCOOHOCTEM M YMEHHsI CaMOCTOSTENIbHO M0ObIBaTh 3HAHUS M3 PA3IUYHBIX
HMCTOYHHKOB, CHUCTEMAaTHU3UPOBATh TMOJYYCHHYIO HWH(OpPMAIMIO, /1aBaTh OIIEHKY KOHKPETHOMN
¢buHaHcoBOM cuTyanuu. PopMUPOBAHNE TAKOTO YMEHHUsSI MMPOUCXOIUT B TEUCHUE BCETO MEPUOa
oOydeHus Yepe3 ydacThe CTYJAEHTOB B MPAKTHMUECKUX 3aHITHUSX, BBITOJHEHUE KOHTPOJIBHBIX
3a/laHuil ¥ TECTOB, HAMKUCAHUE KYPCOBBIX M BBIMTYCKHBIX KBAIU(UKAIMOHHBIX padot. [Ipu sTom
caMocCTosITeNIbHasl paboTa CTYIEHTOB UIPAET PELIAIOIIYI0 POJIb B X0JI€ BCEro y4eOHOro mnpoiiecca.

Benymas nenp opranuzanuu u ocyuiectBieHus CPC pomkHa coBmajgaTh C LEJBIO
o0OydeHus CTyJeHTa — MOJrOTOBKOM crenuanicTa u 6akanaBpa ¢ BBICIINM oOpazoBanueM. [lpu
opraam3aii CPC BaXHBIM M HEOOXOAMMBIM YCIIOBHEM CTAHOBSITCS (OPMUPOBAHUE YMEHHS
CaMOCTOSITEIbHOW pabOTHI JUIsl TPHOOPETEHUSI 3HAHWI, HABBIKOB U BO3MOXXHOCTH OPTaHM3AIUN
y4eOHOM U HAyYHOU JESITEIIbHOCTH.

@DopMBI CAMOCTOSITENEHOM PabOThI CTYIEHTOB pa3HOO0pa3Hbl. B cOOTBETCTBUM ¢ paboueit
IpPOrpaMMOI JTUCHUILIMHBI MPEIYCMOTPEHBI CJEAYIONIHE BHUABI CAMOCTOSITENILHON pPabOThI
CTYyJICHTA:

- CaMOCTOSATEIbHOE U3YUEHHUE JINTEPATYPhI;

- CAMOCTOATCIIbHOC PCHICHUC 3a1aY.
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Ilenv camocmoamenvhozo usyvyenus Jaumepamypvl — CaMOCTOSTEIBHOE OBJAJCHUE
3HaHUAMHU, OIIBITOM HCCHGI[OB&TGJILCKOI\/JI ACATCIIbHOCTH.

3aoauamu caMOCTOSITEILHOTO U3yUYEHUSI INTEPATYPHI SIBIISIOTCS:

o yrIIyOJieHHE U pacIIipEeHNe TEOPETHUECKUX 3HAHUH;

° ¢dopmMupoBaHHE yMEHHI HCIIOIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIEHUAIBHYIO JIUTEPATYPY;

° Pa3BUTHUC MO3HABATCIIbHBIX CII0OCOOHOCTEH M aKTUBHOCTHU CTYACHTOB.

Ilenvs camocmoamenvnozo pewienus 3a0ay - OBIAJCHUE TNPO(HECCHOHATBHBIMU
YMEHHSIMHU M HaBBIKAMHU JEATEILHOCTHU 110 MPOQIITIO OyIyIIei 1esITeTbHOCTH.

3adauamu caMOCTOATEIIFHOTO PEILICHUS 33/1a4 SBIISIOTCS:

J CHCTeMaTH3alus ¥ 3aKpEIUICHHE TMOJYYEHHBIX TEOPEeTHYECKUX 3HAHUH W
IIPAaKTUYECKUX YMEHUH CTYJICHTOB;

J (dopMupoOBaHUE CAMOCTOSTEIBHOCTH MBIIIUICHUS, CHOCOOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CAMOPEATU3aLUH;

J pa3BHTHE UCCIIEIOBATEILCKIX YMEHUH.

Llenvio camocmoamenvHozo 6bINOIHEHUA KOHMPOALHOU padomsl 1O IUCLUIIIMHE
SABJIICTCA OBJIAaJACHUC q)YHHaMCHTaJH)HI)IMI/I 3HaHUAMHU, HpO(beCCI/IOHaJ'II)HI)IMI/I YMCHHUAMU U
HaBBIKAMU JIESITEIBHOCTH 110 TPOUITIO, OIIBITOM TBOPUYECKOH, HCCIEI0BATEIbCKON IESTETbHOCTH.

3adauamu 1aHHOTO BUJA CAMOCTOSATENILHOW PabOThI CTYEHTA SIBISIOTCS:

o cucTeMaTH3alMsg M 3aKpelUIeHHe MOJYYEHHBIX TEOPETUYECKUX 3HaHUM W
NPAaKTUYECKUX YMEHUH CTY/IEHTOB;

. yri1yOJeHue U pacliupeHre TEOPEeTHUECKUX 3HAHUH;

o dopMHpoBaHHE YMEHHI MCIIOJIB30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIUIO U CHIEIMATIbHYIO IUTEpaTypy;

o pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEM M aKTUBHOCTH CTYAEHTOB: TBOPYECKOI
MHHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

o (opMHpOBaHHE CAMOCTOSTETLHOCTH MBIIUIEHHUS, CIOCOOHOCTEN K CAaMOPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3aINH;

o pa3BUTHE UCCIIEIOBATEIbCKIX YMEHHIA;

o UCTOJb30BaHUE  MaTepuana, COOpaHHOTO W  TOJYYEHHOro B XOJe
CaMOCTOSITENIbHBIX 3aHATHH Ha CeMUHapax, Ha MPAKTHUYECKUX U JTAOOPAaTOPHBIX 3aHATUAX, TPU

HaIMCaHUH KOHTPOJIBHON paboOTHI.
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B pesynbrare

OCBOCHHUA

JUCHUIUINHEI

dhopmupyrOTCS

CIEAYIOIUA TEepeUYeHb

IJIAaHUPYEMBIX PC3YyJILTATOB OGy‘IeHI/ISI 110 AUCHUIIIINHE, COOTHECEHHBIX C IJIaHUPYCMBIMU

pe3yJbTaTaMHi OCBOEHUS 00pa30BaTEIbHOM MPOrpaMMBbI:

Kon, dopmynupoBka
KOMIICTCHIIH

Kopx, dopmymnupoBka
WHHKATOPa

[Inanupyemslie pe3ysbTaThl
00y4eHUS 10 JUCIUIIIIHE
(Monyiio),
XapaKTEPU3YIOLIHNE 3TaITbI
dbopmupoBaHus
KOMITETCHIMH, HHIMKATOPOB

[TIK-1 Cnocoben yuyacTBOBaTh
B IIPOEKTUPOBAHUU CUCTEM
3JIEKTPOCHAOKEHHUS.

N-3nk-1 O60cHOBBIBACT
BBIOOp MapamMeTpoB
ANEKTPOOOOPYIOBAHUS
CHCTEM DJICKTPOCHA0KEHHS,
YUYUTBIBAsA TCXHUYCCKHEC
OrpaHUYCHUS.

3Haer: (puzuueckue
IPOLIECCH], BO3HUKAIOIIUE B
JJIEKTPOYCTAaHOBKE B
npolecce SKCILTyaTaluy.
YMeer: onpenensirsb
ONTUMAJIbHBIE PEKUMBbI
HKCILTyaTaIH
JIEKTPOIHEPTETUUECKUX
CHCTEM.

Bnaneer: HaBbIKamMu
obecrieyeHns Oe3aBapUiTHBIX
YCIIOBUI
AJIEKTPOIHEPTETUICCKUX
CHCTEM.
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Ilnan-rpaguk BHINOJHEHUS CAMOCTOSATEILHOM padoThI

OObeM 4acoB, B TOM YHCIIC

Konpr
CpenctBa u KonTaktHas
pean3yeMBbIxX Bun nesrenbHOCTH
. TEXHOJIOTHH paboTa ¢
KOMIIETEHIIHH, CTYACHTOB CPC Bcero
OLIEHKH npernojaBaT
UHIUKaTOpa(oB)
elleM
7 cemecTp
CaMoCTOSTENBLHOE Cobeceona
H3Yy4YCHUE JINTEPATYPhI HHeI[ 43,11 4,79 47,9
mo teMaM Nel-18
IToaroroBka k CobecenoBa 3,24 0,36 3.6
TIK-1 JICKITUSIM HHE
N/1-3 k-1 IToaroroska x
MPaKTUYECKUM CO6?{CHG;IOBa 6,48 0,72 7,2
paboram
HOIIFOTOBKavK CobecenoBa 11,97 1,33 133
KOHTPOJIbHOW paboTe HHE
Hroro: 64,8 7,2 72
7 cemecTp
CaMoCTOSTENILHOE Cobecelon
W3Y4YEeHUE JTUTEPATyPhl a 101,21 11,69 112,9
aHue
o temaM Nel-18
Iloaroroska k CobecenioB 0,54 0,06 0.6
[1K-1 JIEKIIUSIM aHue
N-3 k1 IToaroroBka K
MPaKTUYECKUM Cobecenos 1,08 0,12 1,2
aHue
pabotam
HOZ[FOTOBKaVK CobecenoB 11,97 1,33 133
KOHTpPOJIbHOM paboTe aHue
Hroro: 114,8 13,2 128
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KOHTpOJ’[LHbIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne Bun nesrenbHOCTH CTYIEHTOB Cpoxku KomnuectBo
/1 BBIIIOJTHEHUS 0ajIoB
7 cemecTp
1. ITpakTrueckoe 3anstue Ne 1 6 Henmens 25
2. [TpakTrueckoe 3ansTue Ne 5 10 Henens 15
3. IIpakTnueckoe 3anarue Ne 8 20 Hepens 15
Hroro 55

MaxkcruMaabHO BO3MOXHBIN Oal 3a BeECh TEKYLUN KOHTPOJIb MaKCUMalIbHO BO3MOKHBIM

Oam1 3a Bech TEKyLIMH KOHTPOJIb yCTaHaBIMBaeTcs paBHbIM 55. Tekyliee KOHTPOJIbHOE

MEpPONPUATHUE CUYHUTACTCA CHAHHBIM, C€CJIM CTYACHT IIOJIY4YHJI 3a HETO HE MCHCEC 60% ot

YCTAHOBJICHHOI'O  IJId  3TOr0  KOHTPOJIA

MAaKCHMAJIbHOTI'O

OaJuia.

PeliTuHroBeii  Oai,

BBICTABIISICMbII CTYACHTY 3a TCKYLICC KOHTPOJBHOC MCPOIIPUATHC, CAAHHOC CTYIACHTOM B

YCTAHOBJICHHBIE TPa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISIETCS CIEAYIOIINUM

o0OpazoM:

YPOBGHB BBIITOJIHCHHA KOHTPOJIBHOT'O

PetitunroBeril 6amt (B % OT MaKCHUMaIbHOTO
OaJiia 3a KOHTPOJIBHOE 3aJIaHHE)

HeynosnerBopurenbHbIi

3a1aHus

OTIHYHBIN 100
Xopommuii 80

Y 10BIETBOPUTENBHBIN 60
0
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MeToanyeckue peKOMEH/IAMUH 10 U3YYEeHHIO TEOPETHYECKOr0 MaTepuasia

CamocrosiTenbHast paboTa CTyAEHTa HAYMHAETCS C BHUMATEIbHOTO O3HAKOMIIEHUS C
coJiepKaHueM y4eOHOro Kypca.

N3yuenue ka0l TeMbl CleyeT HauMHaTh C BHUMATEJIbHOIO 03HAKOMJIEHUS ¢ HAabOpoM
BOIPOcOB. OHU OPUEHTUPYIOT CTYACHTA, MOKA3bIBAIOT, YTO OH JOJKEH 3HATh 10 JAHHOU TEeME.
Bonpocs! TemMbl Kak ObI HAKJIQABIBAIOTCS HA COOTBETCTBYIOIIYIO TJIaBy U30paHHOTO YUeOHHUKA UITH
y4eOHoro nocobus. B utore 10mKHO OBITH SICHBIM, KaKH€ BOIPOCHI TEMbI Y4€OHOIO Kypca U ¢
Kakol I1yOMHOW PacKpbIThl B KOHKPETHOM Y4eOHOM Marepuaje, a Kakue BOOOIIE OIMYyILEHBI.
Tpebyercs TBOpUECKOE OTHOIICHUE M K CAMOMY COJIEPKAHUIO JUCIUTUIAHBL.

Bomnpocsl, cocraBnstomue ee coaepxkanue, o01aJaroT pa3Hol CTENEHbl0 Ba)KHOCTU. EcTh
BOIPOCHI, BBIMOJHSIOMINE (YHKLUIO JIOTHYECKON CBSA3KM COJEp’KaHMsl TEeMbl U BCEro Kypca,
UMEIOTCS BOIPOCH! ONUCATEIBHOIO MM Pa3bsICHUTENBHOIO XapaKkTepa, a TaKXKe UCTOPUYECKOTrO
JKCKypca B 00JacTh HM3y4yaeMOH IUCLMIUIMHBL Bce 3TH BONpOCHI HE COCTaBISIIOT CYTH
HOHHTI/IﬁHOFO, KOHLICHTYAJIbHOTO COACpKaHHUA TCMBbI, HO H€O6XOI[I/IMI)I JJIA LEJIOCTHOI'O
BOCIIPUSATHS U3y4aeMbIX IPOOIIEM.

W3yuaemasi TUCHMIIMHA UMEET CBOM KaTeropuajibHO-TOHATHHHBIA annapar. HayuHsle
MOHATUS — 3TO Ta 0a3a, HA KOTOPOM CTPOUTCS Kaxkaas Hayka. [IoHSITHS — y3JI0BBIE, ONMOPHBIC
IMYHKTBI KaK HAY4YHOI'O, TaK U yqe6H0ro MMO3HaHUsA, JIOTHYCCKHUE CTYIICHU JIBUKCHUA B yqe6e oT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIHOCTHU. be3 sicHoro nonuMmanus noHATHH yyeOa KpaiiHe
3aTpyAHSETCS, a coiepKaHue MPUOOPETEHHBIX 3HAHUI CTAHOBUTCS TYCKJIBIM, PAaCIIBIBUATHIM.

CTy,lIeHT JOJDKCH ITOHHMAaTb, 4YTO CaAMOCTOATCIIBHOC OBJIAJCHUC 3HAHUAMH SABJIISICTCA
[JIaBHBIM, OTIpeAEIAoNMM. Bhiciias 1mkoa co3naer it 3TOro Heo0X0AUMBbIE YCIOBHSI, TOMOTAET
Oyaymemy BBICOKOKBAIN(DUIIUPOBAHHOMY CHELUAIIUCTY OBJIAJIETh TEXHOJIOTUEN
CaMOCTOSITENIBHOTO IIPOU3BOACTBA 3HAHHUM.

B camocTosaTenbHON paboTe CTyIAEHTaM MPUXOJUTCS HCHOJIb30BaTh JIUTEPATYpPy
pa3IMyYHbIX BHUJOB: TEPBOMCTOYHHKH, MOHOTpauu, HaydHble COOPHUKH, XpECTOMATHH,
yuyeOHUKH, ydeOHbIe MOcoOus, XKypHaiasl M Jp. M3ydeHue Kypca IperosaraeT 3HaKOMCTBO
CTYACHTOB C OOJBIIMM OOBEMOM Hay4YHOH M yuyeOHOH JuTeparyphl, 4TO, B CBOIO O4Yepelb,
MMopoKaAaACT H€O6XOJII/IMOCTI) BI)Ipa6OTKI/I Y HHUX PpadduOHAJIBHO-KPUTHUYCCKOro IMmoaxoda K
HN3Yy4aCMbIM UCTOYHUKAaM.

YroObl HE «YTOHYTH» B OIPOMHOM OOBEME PEKOMEHJIOBAHHBIX €My JUIsl HM3y4YEeHHUs

HCTOYHHUKOB, CTYACHT, MPCKIC BCCro, NOJDKCH HAYYUTHCA MPABUIIBHO WX YUTATh. HpaBI/IJ'ILHOC

55



YTEHUE PEKOMEH/I0BAHHBIX HCTOYHUKOB MPEATIOJIAraeT cjae0BaHue HECKOJIBKUM HECI0KHBIM, HO
BECbMa I0JIE3HBIM MTpaBUjIaM.

[IpeaBapuTenbHbld MPOCMOTP KHUTH BKJIIOYAET O3HAKOMIICHHE C TUTYJIBHBIM JIUCTOM
KHUTH, aHHOTAI[MEH, MNpEeaucIOoBHEM, oOriaBiieHHeM. [IpM O3HAKOMJIEHHHM C OTJIaBJICHUEM
HEO0OXOMMO BBIICTUTH Pa3Jeibl, IJIaBkl, Maparpadsl, MPEACTaBIAIOMNE I BaC HHTEpeC, Oeriio
UX TIPOCMOTPETh, HAWTH MeECTa, OTHOCSIIUECS K Teme (a03albl, CTpaHUIbl, maparpadsl), U
MO3HAKOMHTHCSI C HUMU B OOIIHUX YepTax.

Hayunble u3ganus cOpoBOKIAIOTCS PAa3IMYHBIMU BCTIOMOTATEIbHBIMKA MaTepHalaMi —
Hay4HBIM aIapaToM, MOATOMY BaXKHO 3HATh, U3 KAKUX OCHOBHBIX 2JIEMEHTOB OH COCTOMT, KAKOBBI
ero QyHKIUH.

3HAKOMCTBO C KHUTOM JIyYIlle BCEro HAYMHATH C M3YyUYEHUS AHHOTAIIMM — KPaTKOU
XapaKTePUCTUKU KHUTH, PACKPBIBAIOIIEH €€ CoiepKaHNe, HACHHYI0, TEeMAaTHYECKYIO U )KaHPOBYIO
HAIpPaBIEHHOCTh, CBEACHUS 00 aBTOpe, HA3HAYCHHE W JAPYrue OCOOEHHOCTU. AHHOTAIUS
MOMOTAET COCTABUTH MPEABAPUTEIILHOE MHEHUE O KHUTE.

['y6sxe moHATH coliepKaHue KHUTH MO3BOJISIIOT BCTYITUTEIbHAS CTaThsl, B KOTOPOU JaeTCs
OIICHKA COJICp)KaHWs KHUTH, 3aTparuBaeMoi B HEH MpOOJIEMATHKHU, CONCPIKUTCS HHPOPMAIIHS O
JKU3HEHHOW W TBOpYECKOW Oworpadguu aBTOpa, BBICKA3BIBAIOTCS IMOJEMHUYECKHUE 3aMEUYaHMUs,
Pa3bICHSIOTCST OTNETBHBIC TIOJIOKEHUS KHUTH, JAIOTCS KOMMEHTapuu U T.J. BoT modemy
3HAKOMCTBO C BCTYIMHUTEIBHOM CTAThEH MPEACTABIISIETCS OU€Hb BAXKHBIM: OHO TIOMOTAET CTYACHTY
COPUEHTHPOBATHCS B TEKCTE€ pabOThI, OOpaTUTh BHUMAaHHE HA €€ Hauboliee IEHHBbIE U Ba)KHBIE
pazzienbl.

Toit e 1enu CoeUCTBYET 3HAKOMCTBO C OTJIaBJICHHEM, MPEAUCIOBUEM, MTOCIECIOBUEM.
Becpbma mone3HbIMH 3J€MEHTAMU HAY4YHOTO ammapara SBISIOTCS CHOCKH, KOMMEHTapHH,
TabnuIbl, TpaduKU, CIUCKU JIUTEpaTypbl. OHU HE TOJIBKO HILTIOCTPUPYIOT OTAENbHBIE TOI0KEHUS
KHWUTH WU CTaThU, HO M CaMU MO ceOe SBISIOTCS JOMOJHUTEIHHBIM UCTOYHUKOM HH(OpMALIUU
JUUTS YUTaTeNIs.

Ecnm ynratens 3amHTEepecoBasia Kakas-TO BBICKA3aHHAS aBTOPOM MBICITb, HE HaIIE/IIas
MOJPOOHOTO OCBEIIEHUS B JTAHHOM HCTOYHHKE, OH MOXET OOpaTUThCA K TEKCTYy HCTOYHHKA,
YIIOMHUHAEMOT0 B CHOCKE, THOO K UCTOYHUKY, KOTOPBI OH MOXKET HATH B CITUCKE JIUTEPATYPHI,
PEKOMEHIOBAaHHON aBTOPOM JIsl CAMOCTOSTEITLHOTO U3YICHUSI.

Cy1iecTByeT HECKOJIBKO (hOpM BEJICHHUSI 3aITUCEH:

— TuIaH (IPOCTOM M pa3BEepHYTHIN) — Haubosee Kkparkas (popma 3amucu MPOYUTAHHOTO,
MPEJICTaBISIIONIasi cOOOM TepeueHb BOMPOCOB, PACCMATPUBAEMBIX B KHUTE€ WU CTaThe.

Pa3BepHyThIli TUIaH TpencTaBiseT coOol Oornee MOAPOOHYIO 3amuCh NPOYUTAHHOTO, C
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JieTan3aliell OT/ACNbHBIX MTOJIOKEHUH U BBIBOJIOB, C BBIITMCKOM IUTAT, CTATUCTHYECKUX JaHHBIX
n T.AO. Pa3BepHyTBII>i ja"H — HGOL[GHI/IMBH‘/JI IIOMOIIHUK IIPpU BBICTYIUICHMM C OOKJIAAOM Ha
KOHKPETHYIO TeMY Ha CEMHHApe, KOH(PEPEHIINH;

— TE3UCHl — KPaTKO CHOPMYIMPOBAHHBIEC IOJIOKEHHS, OCHOBHBIC IOJIOKEHHUS KHHTH,
crathi. Kak mpaBmiIo, Te3UCHl COCTABIISIOTCS IMOCIE MPEABAPUTEIFHOTO 3HAKOMCTBA C TEKCTOM
HNCTOYHHKA, IIPpHU €TI0 IMMOBTOPHOM IPOYTCHHH. Onu noMoraroT 3allOMHHUTb U CUCTCMATU3UPOBATH
UHOPMALIHIO.

CocraBneHrne KOHCIIEKTOB

Bornbiryto poib B yCBOGHHWHM M TOBTOPEHHH IMPOIMIEHHOTO MaTepHaja MIpaeT XOPOLIMH
KOHCIICKT, coaepmamm‘/’l OCHOBHBIC UJICH ITPOYHUTAHHOI'O B y‘-IC6HI/IK€ M YCJIBIIIAHHOI'O B JICKIIUH.
Koncnekt — 310, 110 CymiecTBY, HAOPOCOK, pa3BEPHYTHIH IJIaH CBA3HOTO paccKas3a Mo OCHOBHBIM
BOIIPOCAM TEMBI.

B kakoli-To Mepe KOHCIEKT pacCuuTaH (B 3aBHCUMOCTH OT WHAWBUAYaIbHBIX
0COOEHHOCTEH CTy[eHTa) HE TOJIBKO Ha HWHTEUICKTYaIbHYI0 M AMOIMOHAIBHYIO, HO U Ha
3pUTENBHYI0 MaMsTh, MPUYEM TEKCT KOHCIIEKTa HEPEIKO AacCOIMUPYETCS €IIe U C TEKCTOM
y4eOHMKa WM 3alMChI0 JeKuuu. [losToMy Jerde 3amoMuHaeTcsi COAEp)KaHWE KOHCIICKTOB,
HAIMCaHHBIX Pa300p4MBO, C MOAYEPKUBAHUEM HJIHM BBIICICHHEM Pa3psIKON KIIOUEBBIX CIOB U
dbpas.

CamocCTOATeNbHO HW3YYEHHBIE TEMBbl NPEIOCTABISIIOTCA TIpenojaBareiio B (opme
KOHCIIEKTa, 10 KOTOPOMY IIPOMCXOIUT cobeceioBanue. TeopeTnueckue TeMbl Kypcea (OTAeIbHbIE

BOHpOCLI), BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHUE, IIPCACTABICHBI HUXKC.
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