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Hepeqeub Komnemeuuuﬁ u uHOuKamopoe 00CMUIICCHUA Komnemenum? C yKasanuem smanoes c])opmupoeanuﬂ 6 npoyecce 0C60€HuA ouc-
uuniuHsvl

Kommerenmus:

[IK-1 CnocoGeH pa3zpabaTbIBaTh OTEIbHBIE Pa3/Ieibl IPOEKTA HAa PA3IMYHBIX CTAIUSAX TPOCKTHPOBAHUS CHCTEMBI JICKTPOCHA0XKEHUS U

oQOpMIIATH TEXHUYECKYIO TOKYMEHTALIHIO.
WNHukaTopsl TOCTUKEHUS KOMITETEHIIUN:

[1K-1.1 3HaeT OCHOBHBIE HOPMBI, IPaBUJIA U MOJIOKEHUS, UCIIOIb3yEMbIE MPU TPOSKTUPOBAHUN CUCTEMBI AJIEKTPOCHAOKEHHS; Kilaccupuka-
110, KOHCTPYKIINU, TEXHUYECKHE XapaKTEPUCTHKH 000PYIOBAHUS CHCTEMBI JJIEKTPOCHA0KECHNUS ;

[TK-1.2 YMmeeT mpoBOAUTH TEXHUKO-3KOHOMHUYECKYIO OLIEHKY Pa3pa00TaHHOI CHUCTEMBI 3JIEKTPOCHAOKEHUS; UCTIONB30BaTh TEOPETUUECKUE
3HAHUS HA MPAKTUKE MIPU IMPOCKTUPOBAHUH CUCTEMBI AIEKTPOCHAOKECHHS;

[1K-1.3 Bianeer 6a30BbIMU 3HaHUSIMU B 00JIaCTU CUCTEM AJIEKTPOCHAOKEHUS; HAaBBIKAMH HCIIOIb30BAHMSI OCHOBHBIX METOJ/IOB pacyeTa Jis
IPOCKTHPOBAHUS CHCTEM JJICKTPOCHAOKEHHUS.

Kommerenus:

[IK-4 Cnioco0OeH pyKOBOAUTH CTPYKTYPHBIM MOAPA3/IEICHUEM 110 TEXHUYECKOMY 00CIIYy’)KHUBAHHUIO U PEMOHTY TPaHC(POPMATOPHBIX MOJACTAHLIUN

H paclpeCaACIIMTCIIbHBIX ITYHKTOB.
I/IHI[I/IKaTopI)I JOCTHKXCHHA KOMIICTCHIIMH

[1K-4.1 3naeT OCHOBHBIE IPUHIUIIBI 0€30I1aCHOM PabOThI B CTPYKTYPHOM I0/Ipa3i€IeHUN 0 TEXHUUECKOMY 00CTYKHBAHUIO U PEMOHTY
TpaHC(QOPMATOPHBIX MOACTAHIIUN U paCIPEIEIUTENbHBIX TYHKTOB,;

[1K-4.2 YMmeet oLieHUBaTh MPAKTUYECKYIO BO3MOXHOCTh 0€30MaCHOT0 UCTOIb30BaHUS 3JIEKTPOOOOPYI0BaHHS B TUIIOBBIX MPOU3BOJICTBEHHBIX
YCIIOBUSIX;

[1K-4.3 Bnaneer HaBbIKaMM UCIOJIb30BAHUS COBPEMEHHBIX METOJIOB U CPEICTB KOHTPOJIS 32 HOPMaJIbHOM paboToil 31eKTpoobopy1oBaHus
TpaHCQOPMATOPHBIX MOACTAHLUUN U paCIPEIEIUTEIbHBIX TYHKTOB.

I[J'I}I OYHOTI'0, OYHO-3a04YHOT'0 OTACICHU A

Huouxamopul 0o-
cmudcenus Kom-

Omanwl hopmuposanus 6 npoyecce 0c60eHUA OUCUUNTUHDBL

Hpakmultecxue 3anA- Haumenoeanue OUCHOYHO20

Jlabopamopnwie | Kypcoeoii npoexm

nemenyuu Jekyuu mus, 1a00pamopHbwlil sanAmus (pavoma) cpedcmea
HPAKMUKYM
Tema 3-4 Jlaboparopnas pabora

IIK-1.1 Tema 1-9 Tena 7-8 Tema 8 He mpenycmoTpeHb! PacuerHo-rpaduueckas padora
3ader ¢ OIeHKOMI




Tema 3-4 JlaGoparopnas pabota
IK-1.2 Tema 1-9 Tema 7-8 Tema 8 He npenycmoTpeHsl Pacuetno-rpaguueckas pabora
3a4eT ¢ OLEHKOH
Tema 3-4 JlaGoparopnas pabota
IK-1.3 Tema 1-9 Tema 7-8 Tema 8 He npexycmMoTpeHst PacuetHo-rpaduueckas pabora
3a4eT ¢ OLEHKOM
Tema 3-4 JlaGopaTtopHas pabota
IIK-4.1 Tema 1-9 Tema 7-8 Tema 8 He nipemycMoTpeHsl PacuerHo-rpaduyeckas pabora
3ayer ¢ OLEHKOMH
Tema 3-4 JlabopaTopHas padoTta
HK-4.2 Tewa 1-9 Tema 7-8 Tema 8 He npexycmoTpenst PacuerHo-rpaduueckas padora
3ayer ¢ OLEHKOM
Tema 3-4 JlaGoparopnas pabota
I1K-4.3 Tema 1-9 Tena 7-8 Tema 8 He npexycMoTpeHs! Pacuerno-rpaduueckas pabora
3ayer ¢ OLEHKOM

I[J'I}I 3a049YHOT'0 OTACIICHUA

Omanwl popmuposanus 6 npoyecce 0c60eHUA OUCYUNTUHDBL

Hnouxamoput 0o-
Ilpakmuueckue 3ana- . Haumenosanue ouenounoz2o
CHUMCEHUA KOM- . | /labopamopmuwsie | Kypcoeoii npoexm
Jexkyuu mus, 1a00pamopHulil cpeocmea
nemenyuu 3aunamusn (paboma)
RPAKMUKym
Tema 1 JlaboparopHas pabora
IIK-1.1 Tema 4 Tema 8 He npenycMoTpeHnst KonTposbHas padora
Tewma 4-5 N
3aueT ¢ olleHKOH
Tema 1 JlaGoparopnas pabota
[IK-1.2 Tema 4 Tema 8 He npenycmotpenst Konrponbhas pabora
Tema 4-5 M
3auer ¢ oreHKOn
Tema 1 JlabopaTtopHas pabota
[IK-1.3 Tema 4 Tema 8 He npenycmotpenst Konrponbhas pabora
Tema 4-5 .
3aueT ¢ oleHKOU
Tema 1 JlabGopaTtopHas pabota
I1K-4.1 Tema 4 Tema 8 He npenycMmoTpeHnsl KouTposnbHas pabora
Tema 4-5 .
3aueT ¢ OleHKOH




Tema 1 JlaGoparopHas pabora

[1K-4.2 Tema 4 Tema 8 He npenycmotpenst KontponbHas pabora
Tewma 4-5 .
3adeT ¢ oreHKOn

Tema 1 JlaGoparopHas pabora

IK-4.3 Tema 4 Tema 8 He npenycmoTtpenst KonTponbHas pabora
Tewma 4-5 .
3ader ¢ oreHKOn




Hepeueub OUECHOUHBIX cpedcme no 0MCL(MI’UIMH8 <<9J1el<mpultec1<ue cmanyuu u

noocmanyuu)

I[JISI O4YHOI'0, OYHO-3a04YHOI'0 OTACIICHHUA

OueHoYHbIE CPeICTBA Koa-Bo | Min, 6amioB | Max, 6a1108
JlabopaTopHas pabota 5 25 40
Pacuetno-rpaduyeckas pabora 4 12 20
3a4deT ¢ OIEeHKOMI 1 23 40
Hroro: 60 100

J1J1s1 3a09HOTO OTHCIICHUS

OueHoYHbIE CPeICTBA Koa-Bo | Min, 6aioB | Max, 6a/1s10B
JlabopaTopHas pabota 1 20 30
KonTponbHas pabota 1 20 30
3a4deT ¢ OIeHKOMN 1 20 40
Hroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIIM TEOPETUUYECKOE COJNEep-
J)KaHUE Kypca OCBOCHO TOJHOCTHIO, 0€3 MPOOEIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIBHO, YETKO M JIOTHYECKH CTPOHHO HM3JIaraeT MaTepHall; CBOOOIHO
CIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU W OPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJIBSYGT B OTBCTC I[OHOHHI/ITCJIBHBIﬁ MaTepI/IaII BCC Hpe,[[yCMOT-
PEHHBIE IPOrPaMMOU 3aaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLe-
HEHO YMCIIOM 0allioB, OJIM3KUM K MaKCHMaJIbHOMY; aHATU3UPYET TOTyUeH-
HBbIC pCSyJ'II)TaTI)I; HpO}IBH}IeT CaMOCTOATCIBbHOCTD HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
XKaH{Ee Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAUMBIC MPaKTHYECKHE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MTPOTPaMMOi
o0y4eHus1 ydeOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepuai, IPaMOTHO M IO CyIie-
CTBY M3JIaraeT €ro, He JOMyCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM TEOpPETHYE-
CKO€ CoJiep)KaHHE Kypca OCBOCHO YaCTHYHO, HO MPOOENbl He HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO NMPEIyCMOTPEHHBIX MPOTrpaMMOil 3a-
JMaHW BBIMIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, MpH OTBETe Ha
[TOCTABJICHHBIA BOIPOC CTYAEHT MAOMYCKAaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBUIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYIIECHHS JIOTUYECKOH Mo-
CJIEI0BATEIIbHOCTH B M3JI0KEHUHU IIPOrPAMMHOI0 MaTEpHAIIA.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OIIMOKH U I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIH OH HE
3HAET 3HAYMUTENIFHOW YacTH MPOTPaMMHOT0 MaTepHuaja, AOIMYCKaeT CyIie-
CTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSIMH BBITIOJHSET
MpaKTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIIETECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX NPOTrPaMMON 00ydeHHsI
y4eOHBIX 3aJ]aHUH HE BBITIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OIEHEHO YHC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAIEHOMY

OL[GHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepucTHKa OlleHOYHbIX CPEJACTB

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JIaGopatopHass |10 BuA yueOHOU pabOTHI, 1enbio KoTopoi|Temsl 1abopaTtop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpe-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIHHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabopaTOpPHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
n3y4aemMoil yueOHON NUCLMIUIMHBI; MPpUoOpe-|00Thl, BOIPOCHI K
TE€HHWE HABBIKOB IMPAKTUYECKOTO MPUMEHEHUS |KOJUIOKBUYMY
3HAHUW y4eOHOU NUCHMIUIMHBI (JIUACHIMILIINAH )
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs
2. |Kontponmpnass  |CpencTBO MPOBEPKH YMEHUN MPUMEHATH 1M0-|KomriekT KoH-
pabora JyYEHHbIE 3HAHUSA U PEUICHUs 3a7a4 OIpe-|TPOIbHBIX 3aJJlaHUN
JIEJICHHOTO TUIIA 110 TEME WJIN Pa3eiy. 10 BapHaHTaAM
3. |PacuertHno- CpencTBo NMpoOBEPKM yMEHHUW NPUMEHATH No-|KoMIuiekr  3anxa-
rpaguueckass  |Ty4eHHbIE 3HAHUS 110 3apaHee ONPEeICICHHON |HUM ISl BBINIOJIHE-
pabora METOJMKE JJIsl PELICHUs 3a/lad WINA 3aJJaHul |[HUS pacyeTHo-

10 MOAYJIIO WJIN JUCIHUIIJIMHE B IICJIOM.

rpaguueckoil  pa-
00ThI




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTETY

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

VYueOHbIM T1aHOM 110 HampaBieHHto noarotToBku 13.03.02 «3aekTposHepre-
THKa W 3JICKTPOTCXHUKA» IS 00YYaIOMIUXCs MPETyCMOTPEHO MpoBeacHue Tadopa-
TOPHBIX 3aHSATHUH MO JUCHUTUINHE «DICKTPUUSCKUE CTAHIIUU U ITOJICTAHITUIY.

JlaGopaTopHbIC 3aHATHS 0 JUCIHUILIMHE MPOBOAATCS B CICIHUAILHO 000pPY-
JIOBAaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOIUMBIX CPEJCTB OOyUeHHUs: Ja00-
paTopHOTO 000PYIOBaHHUS, 00PA3IOB I WCCIASAOBAHMMN, METOIMUECKUX MTOCOOHIA.
[{ens mpoBeneHus 1a00PATOPHBIX pabOT - MPAKTUIECKOE OCBOCHUE TEOPETUUCCKUX
MIOJIOKCHUH JICKIIMOHHOTO MaTepHalia, a TakKe BhIPaOOTKA CTYJAECHTAMHU OIpeIeIIeH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSTEIIEHOTO AKCIIEPUMEHTHPOBAHUS.

JlaGopaTopHasi padora Nel. «Beikitouarenyd BbICOKOTO HAIPsHKEHUS» (11 OYHOTO W 3a04-
HOT'O OT/ICJICHHI)

1.1 «MacisiHble BBIKJIIOYATE T

1. Kakoe Ha3HaueHUE UMEET BBIKITFOYATEIh?

2. Kakue (pyHKIIUM BBITIOIHSAET MACJIO B MHOTOOOBEMHBIX M MajTo00beMHBIX MB?

3. IlepeuncianTe OCHOBHBIE JOCTOMHCTBA M HEIOCTATKH MHOTOOOBEMHBIX U MaIOOOBHEM-
HbIX MB.

4. Ha3BaTh OCHOBHbIE TeXHUYECKUE JaHHbIe MB.

5. IosichuTh ipUHIUI TameHus 1yru B MB 6e3 racuTenpHBIX KaMep, a TaKkKe B KaMepax
MIPOJIOJIEHOTO U TIOTIEPEYHOTO Ty ThSI.

6. C KaKoil LIeNIbI0 UCTIONB3YIOT MHOTOKPATHBIN Pa3pbIB.

7. UeM BbI3BaHA HEOOXOAMMOCTH B pa3/iejeHUH (PYHKIIMN KOHTAKTOB MEXIy paObOuYuMU U
JTyTOTaCUTEIbHBIMU, B KAKUX BBIKIIFOUATEIISIX 3TO MEPOTPUATHE UCTIONIB3YETCS?

8. Kakoe HazHauenune umeet 0ydepnsiii 00bem B MB ceprn BMII?

9. KakoBbl 0COOEHHOCTH TallleHHsI IyTH B TacUTeNbHBIX kamepax MB cepun BMII npu
OTKIIFOUEHHUH OOJBIINX U MaJIbIX TOKOB?

10. Kakum o6pazom ocyiiecTsisieTcs: 3aMeHa Macia B MB cepun BMIT?

11. Kakum 00pa3oM OCyIIECTBISETCS KOHTPOJIb 32 ypoBHEM Macia B MB cepuit BMII u
MIT?

12. Kakum 06pa3om obecrieunBaeTcs 0TBOJ ra3oB u3 muinHapa MB cepun BMIT?

1.2 «Bo3ayuiHble BBIKJIKOYATEeIN»
1. Kak ocymecTBisieTcs MpOLECC ralieHus: AyT'M B BO3YLIHBIX BBIKIIOUATENAX?
2. Kakue THIbI raCUTENbHBIX KaMep UCTOIb3YIOTCS B BO3YIIHBIX BBIKIIOYATEIAX?
3. Kakoe Ha3HaueHue UMEIOT OT/IEIUTENIM B BO3AYIIHBIX BBIKIIIOUATENSIX?
4. TIoACHUTH YCTPOWCTBO KaMEpPbl C MHOTOKPAaTHBIM Pa3pblBOM, €€ Ha3HAYEHHUE U TIPUH-
LU BBITIOJTHEHUS.
5. Kakoe Ha3HaueHue UMEIOT aKTUBHbBIE U eMKOCTHBIE JCJIUTEIN HAMPSKEHUS?



6. Kakyro koHCTpyKIHIO nMeeT BeIKItouaTens BBH-35-2?

7. Kakyro KOHCTPYKIIMIO UMEET JIyroracuTeNnbHas kamepa Beikimodarenss BBH-35-27

8. [losicHuTh mporiecc BKIOUeHUs BhiKroYaTenss BBH-35-2.

9. [NosicHuTh mporiecc OTKIOUYCHHS BhIKIIouaTens BBH-35-2.

10. OOBSACHUTD SMEKTPUUECKYIO CXEMY COCIUHEHHS AJIEMEHTOB TMOJIFOCA BBIKIIIOYATEIIS
Y TIOCJIEIOBATENIbHOCTh PA0OTHl KOHTAKTOB B MPOLIECCE OTKIIOYECHUSI.

11. Ha3BaTh npenmyImiecTBa 1 HEJOCTATKX BO3YIIHBIX BhIKIIOUaTenei cepun BBH.

12. O0BsACHUTH OCOOCHHOCTH KOHCTPYKITMHU BhIKIodYaTessi BBb-110.

13. Kakum o0Opa3oM nmpou3BOAUTCS KOMILIEKTalUs BbIKItouaTeneid cepun BBb Ha pas-
HBIC HAIPSHKCHUS?

14. ITosicHuTh mporiecc BKIrOYeHUs BoikirodaTens BBb-110.

15. IosgcHuTh npouecc oTkiaroueHus Beikaouartenss BBb-110 u ramenus nqyru.

16. KakoBbI OTIUYUTENBHBIE OCOOCHHOCTH BhIKIIOUateneit cepuu BBbB?

17. KakoBbl 0cOOEHHOCTH KOHCTPYKIMHU BhikItouareneii BHB? IloscauTs mporecc pa-
6oTsI BeikItouaTenst BHB, nepemenienrs moABMXHBIX YaCTEH U TallleHUs! T1yTH.

18. Kakue 10cTOMHCTBA U HEAOCTATKU UMEIOT BO3YIIHBIC BHIKJIIOUATEIIN?

1.3 «2/IeKTpOMarHUTHbIE BHIKTIOYATETH»
1. Kakue HerocTaTKH, MPUCYILUE MACSHBIM U BO3YLIHBIM BBIKJIIOYATENSIM, HE IPUHA/I-
JIEKAT AIEKTPOMArHUTHBIM BBIKITFOUATEIISAM ?
2. Ha yem OCHOBaH MPUHLIUI pabOThI AJEKTPOMArHUTHOT'O BBIKIIIOUATENS?
3. OcoOeHHOCTh KOHCTPYKLIMH JIEKTPOMArHUTHOTO BhIKIIOUaTess Tuna BOM-6.
4. KoHCTpyKIMsI JyroracuTeIbHON KaMephl BeIKItouatesss BOM-6.
5. KoHCTpyKIMst KOHTaKTHON CHCTEMBI BBIKITIOUaTens: BOM-6.
6. I[Iporecc ramenus Ayru 3JeKTPOMarHUTHOTO BbIKIItoUaTesss BOM-6.
7. B ueM 0coOEHHOCTB Npolecca OTKIIOUEHHS MaJIbIX TOKOB?
8. JIOCTOMHCTBO ¥ HEAOCTATKU AJIEKTPOMArHUTHBIX BBIKIFOYATEIIECH.
9. HazoBute THMBI ¥ 00J1aCTh MPUMEHEHHUS AJIEKTPOMATHUTHBIX BBIKITIOYATENIEH.

1.4 «BakyyMHblIe BBIKJIIOYATEIW»

1. Kak npoTekaet mpolecc OTKIIOYEHHs] B BAKYYMHOM BbIKJIOUaTese?

2. YeM OOBSICHUTD OBICTPYIO CKOPOCTh BOCCTAHOBIIEHUS SJIEKTPUUYECKOM TPOYHOCTHU?

3. Yem ocioKHEH MPOIIECC OTKITFOYEHUS MAJIbIX TOKOB?

4. Kakue TpeOOBaHuUs MPEIBIBIAIOTCS K MaTepUaly KOHTAKTOB BAKYYMHOT'O BBIKJTIOUA-

Tens?

5. IIpenmy1iiecTBa BAKyyMHBIX BBIKIIFOUATEIIEH.

6. HenoctaTku BaKyyMHBIX BBIKJIFOUATENICH.

7. Uto mpeacTaBIisieT coOO0M yroracuTeNbHas KaMepa BaKyyMHOTO BBIKITFOUATENS?

8. Kak BBINTOJIHEHBI KOHTAKThI 1yroracuteabHoi kamepsl K/[B?

9. HazHaueHue MeTalNTIMYeCKUX 3KPaHOB FACUTENIbHON KaMephl.

10. YeMy paBeH X0/ OJIBU’KHOTO KOHTaKTa?

11. Kakue gakTopbl OrpaHIYMBAIOT BEIMYMHY OTKIHOYAEMOI0 TOKa?

12. Kak BBITIOJIHSOTCS BaKYyMHBIE BBIKJIFOUaTEIN Ha HanpspkeHuu 10 kB u Bpime?

13. PaccmoTpeTs KoHCTpyKIMIO Bhikitouarenss BBTD-10-10/630 V2.
JlaGopatopHnas padora Ne2. «M3meputenbHble TpaHCHOPMATOPHI TOKa» (JUIsI OYHOTO OTJIe-
JICHUS)

1. Ha3naueHne u3MepHUTeNbHBIX TPAaHCHOPMATOPOB TOKA.

2. Yto Takoe koapuimeHt tpanchopmaiiu Tpaacpopmaropa Toka?

3. Kakue yactu tpanchopmaropa Toka mojajexar 3a3eMJICHHIO, IS KaKOM 11eJId U Kak

ATO OCYILECTBISAETCA?
4. TTo KakuM TpHU3HAKAM U KaK MOKHO KJIacCCH(PHIMPOBATH KOHCTPYKLUUHU TpaHchHopma-



TOPOB TOKA?

5. Uto moHUMaeTCs 10T TOKOBOM MOTPENTHOCTHIO TpaHC(HOPMATOPOB TOKa?

6. Uto npezcTaBisieT coO0H yrioBasi MOrPeIIHOCTh TPaHCHOPMATOPOB TOKa?

7. YTo moHMMaeTCs o1 MOJIHOM MOrpelHOCThIO TpaHc(hopmMaTopoB Toka?

8. Uro mpexacrasnsieT coboit Tpancopmarop toka tumna TII0JI-107?

9. KakoBo Ha3HaueHHE U KOHCTPYKTUBHbIE OCOOEHHOCTH TpaHC(HOPMATOPOB TOKA THUIMA
TIIJI-10 u TI1JI-10?

10. Ilepeuncnuth NpeUMyIIECTBA U HEAOCTATKU BCTPOCHHBIX TPAaHCHOPMATOPOB TOKA.

11. KakoBa 0co0eHHOCTb TpaHC(HOPMATOPOB TOKA JIJIsl HAPY>KHOU YCTAHOBKH?

12. KakoBbl 3Ha4€HHsS] HOMHHAJIBHBIX BTOPUYHBIX TOKOB TpaHC(OpMATOPOB TOKa U U3
KaKHX COOOPaKeHUU OHU YCTAHOBJICHBI?

JlaGopaTtopunas padora Ne3. «3mepurensHbie TpaHcHOpMaTOPsl HAPSHKEHHUSD (111 OYHO-
T0 OTJICTICHUS )

1. Uto mpexacraBnsieT co0oil Kjacc TOYHOCTH U KaKHWe KJIACChl TOYHOCTH YCTAaHOBJICHBI
JUIS U3MEPUTENBbHBIX TpaHchopMaTopoB HanpspkeHus? [losicHuTe Ha3HAYEHHE U3MEPUTEIh-
HBIX TPaHC(POPMATOPOB HAPSKEHUS PA3IMUHBIX KJIACCOB TOYHOCTH.

2. UeMy paBHbI HOMUHAJIbHBIC BTOPUYHBIC HAIpPsHKEHHs] TpaHCHOPMATOPOB HampsiKe-
HUS, U U3 KaKUX COOOpaKEHUN OHHM YCTAaHOBIICHBI?

3. B gyem cocToAT oTIM4Hs KOHCTPYKIUH TpaHC(hOPMATOPOB HAMIPSKEHUST OT KOHCTPYK-
[IUHA CUJIOBBIX TpaHC(HOPMATOPOB?

4. Yem ompenensieTcsi HOMHUHAJIbHAs ¥ MaKCHUMallbHas MOIIHOCTH TpaHc(opmaTopa
HaIpsoKEHUs?

5. TloscHUTH B3aMMHOE€ PacHOJIOKEHUE U KOHCTPYKTUBHOE BBIIIOJIHEHUE NMEPBUYHON U
BTOpUYHOI 00MOTOK TpaHcopmaTopa Hanpsskenus HOM, HTMK, HTMU, HK®.

6. Uto naet mpuMeHeHHe B TpaHCHOPMATOpaX HANPSKEHUS KOMITAYHIHOW JTUTOW U30-
TSN ?

7. Ilouemy 3aBO/BI U3TOTOBIISAIOT MAaCISIHbIE TPAHC(HOPMATOPHI HAIIPSHKEHUSI C METaJITU-
YECKUMH KO>KyXaMHU TOJIbKO Ha HalpsikeHue He cBbiie 35 kB?

8. UeMm OTIMYAIOTCS KOHCTPYKIHMH TpaHcpopmaTopoB HampspkeHuss TunmoB HOM wu
3HOM? Kakue cxembl COeIMHEHHUS 0OMOTOK 3THX TPaHC(HOPMATOPOB BO3MOXKHBI?

9. Uem OOBSICHUTH, YTO Ha KPBIMIKY TpeX(pa3HOTO TPEXCTEPKHEBOro TpaHchopmaropa
Hanpspkenus Tuna HTMK He BeiBeieHa HyneBasi TOUKa EPBUYHON 0OMOTKH?

10. Ilouemy HelTpasib MNEepBUYHOM OOMOTKM TpaHcpopMmMaTopa HANPSDKEHUS TUIA
HTMMU nopnexut 3a3eMIeHUI0?

11. Yro OynyT moka3bIBaTh BOJIBTMETPHI KOHTPOJIS U30JSALUHU IpU coenHeHun ¢azbl C
yepe3 HeOOoJIbIIoe NePEeX0HOE CONIPOTUBIICHUE C 3eMJIeH?

12. KakoBbl OyAyT moka3aHusi BOJIBTMETpPA KOHTPOJI M3OJSILUHU MPU METAITUYECKOM
3aMmbIkaHuu ¢a3bl B Ha 3emitto, eciiu HyseBasi Touka IEPBUYHON 0OMOTKH TpaHchopmaTo-
pa HanpsHDKEHUsST 0Ka3ajaach OMMOOYHO HE 3a3€MIICHHOM ?

13. TlosicHUTh KOHCTPYKTHUBHOE HUCTIOIHEHHE TpaHchopMaTopa HanpspkeHust Tuna HJIE.

JlaGopaTtopuasi padora Ned. «llIluHHBIE KOHCTPYKIIMM M HM30JSATOPHI PACIPEEITUTEIBHBIX
YCTPOUCTBY (IJIs1 OUHOTO OTACIICHHUS)

1. Kakum TpeOoBaHUSAM JTOJKHA YAOBIETBOPATH pallMOHATIbHAs (opMa MOIEPEIHOTO
cedenust mmH? OOBSICHUTH, IOYEMY paliMOHANbHAs (hOpMa MOMEePEYHOTO CEUSHUS IIIHUH 3a-
BUCHT OT pabouero Toka?

2. Kak BBINOJHSIOTCS IIMHHBIE KOHCTPYKLUMH 3aKPBITBIX PAaCIpeleIUTEIbHbBIX
YCTPOWCTB?

3. Kakue mmHbBI — TPEXMOJIOCHBIE WIIM KOPBITHOTO CEUEHUS — MPHU OJMHAKOBOW 3aTpare
MeTajua OyayT o0nmagaTh OOJNbIIEeH HArPY309HON CIIOCOOHOCTHIO U TOYeMY?



4. Kak yCTpO€eHBI IINHOAEPKATEIN U KAKUE B HUX IPUHATHI MEPHI JJI1 YMEHBIICHHUSI T10-
TEpb Ha IEPEMArHMUYMBAHNUE U BUXPEBbIE TOKH?
5. Kakum crioco6om obecrieunBaercsi cCBOOOAHOE NepeMEILeHUE IUH BJOJIb UX OCH NPU
TEMIIEPATYPHOM YAJIMHEHUN?
6. Kakoe 3HaueHne uMeeT oKpacka IuH?
7. Ha3BaTb OCHOBHBIC BHUJBI BBIIIOJHEHUS KOHTAKTHBIX COCIUHEHHUM JKECTKUX IIMH U
CPaBHUTh UX MEXTy COOO.
8. KakoBbI 0COOEHHOCTH OTKPBITBIX TMOKMX IIMHHBIX KOHCTPYKIUI U 00JacTh UX MpU-
MeHeHus?
9. OCHOBHBIE THUIIBI JKECTKHUX IIMHHBIX KOHCTPYKLUH.
10. Kakue Marepuasl ¥ M30JATOPHI UCIIOIB3YIOTCSA B IIMHHBIX KOHCTPYKLHUAX.
11. JIaTh 3CKM3 KOHCTPYKIIUU KOMIUIEKTHBIX MO(a3HO-3KpaHUPOBAHHBIX TOKOIIPOBOIOB.
HazBatb 00s1acTh UX NPUMEHEHUS U UX JTOCTOUHCTBA.
12. Ha3BaTh TUIIBI H30JATOPOB, KOTOPBIE IPUMEHSAIOTCS B PaCIPEIEIUTENbHBIX YCTPOM-
CTBaXx 2JIEKTPUYECKUX CTAHUUHI U MOJCTAHIIMIMA.
13. O0BsICHUTD 0COOEHHOCTh KOHCTPYKIIUU OTIOPHO-CTEPKHEBBIX U30JISTOPOB.
14. I'ne ncnonp3yr0TCs ONOPHO-IUTHIPEBBIE U30JIATOPHI, UX YCTPOUCTBO U HENOCTATKH,
MpUCyIye um?
15. Yka3aTp BHEIIHMI NPU3HAK, 10 KOTOPOMY MOXHO CYJIUTHh O HOMHHAJIBHOM Hamps-
YKEHNH U MEXaHUYECKOU MPOYHOCTH U30JIITOPOB ISl BHYTPEHHEN YCTAHOBKHU.
16. YcTpoHCTBO ONOPHO-CTEP’KHEBBIX U30JIATOPOB U 001aCTh UX IPUMEHEHUSI.
17. Yka3aTb 0COOEHHOCTh KOHCTPYKLHU HMPOXOAHBIX H30JIATOPOB AJIsi BHYTPEHHEU U
Hapy>KHO-BHYTPEHHEN YCTaHOBOK.
JlaGopatopHasi paGora Ned. «Pa3zbenuHUTENH, OTACTUTENN U KOPOTKO3aMbIKATEIN» (IS
OYHOT'O OTJEJICHMS)
. Kakne onepanuy nmpon3BoasaTcs pa3beIUHUTEISIMU ?
. Kaknx TUIIOB M Ha KaKMe HOMUHAJIBHBIE HAIIPSKEHUS BBIITYCKAKOTCS Pa3beINHUTEIIN?
. ITosicHuTe YCTPONCTBO M Ha3HAYEHWE MarHUTHOTO 3aMKa y pa3beIUHUTEIICH.
. KakoBbI 0COOEHHOCTH KOHCTPYKLIMHU pa3beIUHUTEIEH HapyKHON YCTaHOBKH?
. Kak yctpoena 6okupoBKa 3a3eMsiolux Hoxell pazbenuuutens cepun PH3?
. B ueM Ha3zHaueHue rubkoi cBsizu B pazbeaunutene PH/(3-357
. B ueM cocTouT oTIM4Me OTAETUTENS OT pa3beINHUTENS?
. [Ins 4ero HyKeH OTAEIUTEND?
. [ToueMy KOpPOTKO3aMBIKATEIb MOHTUPYETCS HA U30JTOpax?
10. KakoBo HOpManbHOE MOJIO)KEHHE KOPOTKO3AMBIKATENsI U OTAEIUTENS B CXEME
AJIEKTPOYCTAaHOBKH C KOPOTKO3aMbIKaTENIEM U OTJEIUTENEM?
11. IToueMy B ceTsAX C M30JMPOBAHHON HEUTPAJIBIO YCTAHABIMBAIOT JBYXIIOJIOCHBIE KO-
POTKO3aMbIKaTEIU?
12. KakuM 00pa3oM MpOMCXOTUT OTKIIOYEHHE TpaHC(opMaropa B CXeMe C OTAEIHTe-
JIEM IIPH €T0 MOBPEXKACHUN?

O 001NN WN K

Matepuanbl 1ab0paTOpHBIX PaOdOT MPUBENCHBI B METOJMYECKOM YKa3aHUH,
pa3paboTaHHOM Ha Kadeape AMEKTPOTEXHUKH U YHEPTO0OeCIIeueHUs TPEATPUSITHIN

TymaeBa E.B. BbiCOKOBOJIBTHOE 37IEKTPOOOOPYIOBAHUE DIICKTPOCTAHIIUN U
noacranmmii: yue6. [locoone/ HXTU; E.B. TymaeBa. — Hmwxuexkamck: HXTH, 2015.
-93.

Januble MmeTonnueckue ykazanus umerorcs B Y HULl HXTU B konuuecTtse 23
DK3.



KpuTtepun oneHku J1adopaTtopHbIX padoT

[Ipu moaroroBke Kk JabopaTOpHOU padOTe MO AMCLUUIUIMHE «DICKTPUUYECKHE
CTaHLIMY U MOACTAHLHUUY» B 6 CEMECTpE CTYJIEHT OYHOT0,04HO-3a0UYHOT0 OTAEICHHUS
JIOJKEH BBIIIOJIHUTH CIEAYIOLIUE BUIbI padoT:

MunuMajbHbIi | MakcuMaabHbIN
Buabi pador
oaJs 0asn

CamocrosiTenbHas MpopadOTKa TEOPETH-
YecKOoro Marepuana K j1abopaTopHOM pa- 1 1
oote
O3HaKOMJIEHHE C YCTaHOBKOM, MpuOOpoM,
METOJMKOM BBITIOJIHEHUST J1abopaTOpHOU 1 1
paboThI
BolimonHeHnre HEO0OXOJIMMOIo  JKCIEpHU- 1 9
MEHTa
O6paboTka pe3yiabTaTOB HCCIEA0OBaHUA, 1 9
NOCTpOEHUE TpadUKOB
AHaJIn3 pe3ysIbTaTOB UCCIIEI0BaHUS U BbI- 1 9
BOJI 110 paboTe

UTOroO: 5 8

Takum 00pazoM, kaxpaas jJabopatopHas paOoTa OIEHUBAETCS MUHUMYM B D
6anoB, makcumyM B 8 OamnoB. Ilocie BbIMONHEHHsT BCeX PabOT PacCUUTHIBACTCS
UTOTOBBIN OaJlT MO TAaHHOMY OIIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTnyeckoe
10 BCEM JIaDOpaTOPHBIM paboTam.

[Ipu moxaroroBke K jgabopaTOpHO paboTe MO MUCHUIIINHE «IICKTPUYCCKUE
CTaHIIMU U TOJICTAHIIUUY» B 8 ceMecTpe CTYJEHT 3a0YHOTO OTIEJICHUSI TOJKEH BbI-
MOJIHUTD CIEAYIOIINE BUIBI padOT:

MunumajbHbId | MakcMMAJIbHBIN
Buabi pador
0an 0an

CamocrosTenpbHas TPOpadOTKa TEOPETH-
YEeCKOT0 MaTepuaia K JIabopaTopHOW pa- 4 6
oote
O3HaKOMJICHHE C YCTaHOBKOM, MprOOpOM,
METOJMKON BBITIOJIHEHUS JIa0OpaTOPHOU 4 6
paboTHhI
BolnonHenre HEOOXOJIMMOIO  3KCIEpH- 4 6
MEHTa
O6paboTka pe3yabTaTOB HCCIEAOBaHUS, 4 6
OCTpOEeHUE TpaduKoB
AHanu3 pe3ysbTaToB UCCIEAOBAHNS U BbI- 4 5
BOJI 110 paboTe

UTOroO: 20 30




Takum oOpaszom, kaxpaas jabopaTopHas paboTta orieHuBaeTcss MUHUMYM B 20
6anoB, MakcumyM B 30 GastoB. Ilocne BbIMOSHEHHS BCeX pabOT pacCUMUTHIBACTCS
UTOTOBBIN OalT MO JTAaHHOMY OILIEHOYHOMY CPEJICTBY, KaK cpeaHee apupmeTuyeckoe
10 BCEM JIa0OPaTOPHBIM padboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

Hanpapnenue noaroroBku: 13.03.02 «DneKTpOIHEPreTUKA U JICKTPOTEXHUKA
(k00 u HaumenogaHue)

[Ipoduib/mporpamMma «IEKTPOCHAOKEHHUE
(Haumenosanue)

PacueTrHo-rpadpuyeckasi padora
JJISE OYHOI'0, 0YHO-3204YHOI0 OTACJICHHS
0 JTUCHUIIINHE «DJICKTPUYECKUE CTAHIIUU U MOACTAHIIAN

1. PT'P Ne 1 «Bwibop uncia u MOITHOCTH TpaHC(HOPMATOPOB CBSI3U HA IJIEKTPO-
CTaHIIN.

2. PI'P Ne 2 «Pacuer JIDII u BBIOOp HEM3OIMPOBAHHBIX TPOBOIOBY.

3. PT'P Ne 3 «Pacuer u BBIOOp TpaHchopmaTopoB (aBTOTpaHCcHOpMaTOpOB) Ha
y3JI0BOM pacrpeaeuTeaIbHON MOACTaHIUN.

4. PI'P Ne 4 «Pacuetr u BbIOOp BBIKJIIOYATENIECH B LEMAX IEKTPHUUECKUX COENIU-
HEHUUN CTAHIAN.

MeTtonuueckue yka3aHusi K BBITIOJIHEHUIO pacyeTHO-rpauiyecKux padoT, Ba-
pUAHTBl M WCXOAHBIC NaHHBIE TpHUBEACHBI B yueOHOM mocobuu: Illexosror B.IL
Pacuer u npoekTHpoBaHHUE CXeM IJIEKTPOCHaOX)eHusl. MeTonuueckoe mocooue st
KypcoBoro mpoektupoBanus: yaeonoe nocoobue/ B.I1. llexosmos. — M: ®OPYM:
NH®PA-M, 2019. — 214 c. (OBC «ZNANIUM.COM»).

Kpurepuu ouieHKH NPaKTHYECKUX 3aHATHI

MakcumanvHulit 6a11 3a pacuemuo-zpapuueckyro paoomy 011 04HO20, 0Y4-
HO-3A0YH020 OMOENECHUA COCIABNACH:

3aganue Min, 6ana | Max, 6ai
3aganue 1 3 5
3amanue 2 3 5
3amanue 3 3 5
3amanue 4 3 5
HUTOTIO: 10 18

WTOroBeIli pEUTHHI 10 NPAKTUYECKUM 3aHATUIM IMPOCTABISAECTCSA KaK CPEIHEE
apru(pMeTHYeCcKoe MOJyUYEHHBIX 0aIoB 3a peuieHue 4 UHIMBUTyJIbHBIX 3aJJaHUH.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHONOSUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

Hanpapnenue noaroroBku: 13.03.02 «DneKTpoIHEPreTUKA U JICKTPOTEXHUKA
(k00 u HaumenoBaHue)

[Ipodunb/mporpamMma «IEKTPOCHAOKEHHUE
(Haumenosanue)

KommiekT 3ajaHuii 1Jisi KOHTPOJIbHOM padoThl
IS 3209HOI0 OTAEJICHUS

10 ANCHUIIIINHC ((3JI€KTDH‘-I€CKI/IG CTaHIIMH U ITOACTAHIINHN >

3apanme 1.
1. PT'P Ne 1 «Bp100op uncna 1 MOIIHOCTH TPAHC(POPMATOPOB CBSI3HU HA DIEKTPO-

CTaHIUUY.
2. PI'P Ne 2 «Pacuer JIDII u BBIOOp HEM3OIUPOBAHHBIX IPOBOIOBY.
3. PT'P Ne 3 «Pacuer u BBIOOp TpaHchopmaTopoB (aBTOTpaHCcHOpMaTOpOB) Ha
y3JI0BOM pacrpeaeuTeaIbHON MOACTaHIUN.

MeToauvecKkie yKa3aHHs K BBIIIOJHEHHUIO pacyeTHO-TpadhuIecKux padoT, Ba-
pUAHTBl W UCXOIHBIC JaHHBIE TpHUBEICHBI B yueOHOM mocoomuu: IllexosroB B.II.
Pacder u MpOeKTHPOBAHKUE CXEM 3JIEKTPOCHAOKEHUA. MeToIuIecKoe mocooue st
KypcoBoro mpoektupoBanus: yaeonoe nocoobue/ B.I1. llexosmos. — M: ®OPYM:
NH®PA-M, 2019. — 214 c. (OBC «ZNANIUM.COM»).

3ananue 2.
[TncbMeHHBIC OTBETHI HA TEOPETUICCKHUE OTBETHI COIJIAaCHO BapUAHTY:

1. IToTpeOuTenu 3MeKTPUUYECKON SJHEPTUU U IO0BOM IpauK IPOJOIKUTEb-
HOCTH Harpy3oK.
. CyTouHble rpadyKy Harpy3Ku pailOHHBIX MOJACTAHIMNA U 3JEKTPOCTAHLIUMA.
. DHEPrOCUCTEMBI.
. PesxxumMbl paboThl HEUTpaiel B 3JIEKTPOYCTaHOBKAX.
. CeTu ¢ HE3a3eMIIEHHOM HENTPAJIBIO.
. CeT ¢ KOMIIEHCUPOBAHHBIMU HEUTPAIIAMH.
. Cetn ¢ 5(pPeKTHBHO 3a3eMIICHHBIMA HEUTPAISIMHU.
. CeTH € Ir1yx03a3eMJICHHBIMU HEUTPAIIAMH.
. CUHXpOHHBIE T€HEPaTOPhl U UX HOMHHAJIbHBIE TaPAMETPHI U YCIOBHS pado-
Thl FTEHEPATOPOB.
10. CucreMbl OXJIaXIEHUS CHHXPOHHBIX T€HEPaTOPOB.
11. Bo30yk/1eHre CHHXPOHHBIX T€HEPATOPOB.
12. ABTOMaTH4ECKO€E ralieHue MarHUTHOTO MOJIsl CAHXPOHHBIX T€HEPATOPOB.

OO NOOTEWN



13.

ABTOMAaTHYECKOE PETyIMpPOBaHNE BO30YKIEHHUSI CAHXPOHHBIX T'€HEPATOPOB

U popcUpoBKa BO30YKICHUS.

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.

Pexumbl pabOThI CHHXPOHHBIX T€HEPATOPOB.

Tunsl CUIIOBBIX TpaHC(HOPMATOPOB U X MAPAMETPOB.

CxeMblI 1 TpyIIbl COEIMHEHU 0OMOTOK TpaHC(HOpMaTOPOB.

DeMeHTbl KOHCTPYKIIMH CUJIOBBIX TPaHCPOPMATOPOB.

CucTtemMbl OXJIaXIEHUS CHIIOBBIX TPAHC(HOPMATOPOB.

Harpy3ouHasi cHOCOOHOCTh CHIJIOBBIX TPAHC(OPMATOPOB.

Oco0eHHOCTH KOHCTPYKIMU U PEKUMBI pabOThI aBTOTpaHC(HOPMATOPOB.
PerynupoBanue HanpsikeHUs! TpaHCPOPMATOPOB.

CHHXPOHHBIE M CTATUYECKUE KOMIIEHCATOPbI PEAKTUBHON MOIIHOCTH.
Bupl, npUunHBI U OCIEACTBUSL KOPOTKUX 3aMbIKAHUN B 3JIEKTPUUECKUX

YCTAaHOBKaAXx.

24,
25.
26.
217,
28.
29.

TpexdazHoe KOPOTKOE 3aMbIKaHUE.

HecuMMeTpuyHble KOPOTKUE 3aMBIKAHUS.

DIEeKTPOAMHAMUYECKOE IEUCTBHE TOKOB KOPOTKOTO 3aMbIKAHMUS.
Tepmudeckoe 1eiCTBUE TOKOB KOPOTKOTO 3aMbIKaHUS.
TokoOrpaHMYHUBAIOLIUE PEAKTOPHI U UX BBIOOD.

PacueTHbie yClI0BHS AJIs IPOBEPKU AIEKTPUUECKHX aIllapaToB U TOKOBE-

AyHaiux JacTe 110 PCIKUMY KOPOTKOI'O 3aMbIKAHUS.

30.

PacueTHbIC YCIIOBHA IJIA BBI60pa IMPOBOAHUKOB M allIIapaTOB II0 ITPOaO0JI-

JKUTCIIbHBIM PCIKUMaM pa6OTBI.

31.

Turnsl IMPOBOAHUKOB, ITPUMCHACMBIX B OCHOBHBIX JJICKTPHUUYCCKHX ICILIX Ha

QJICKTPOCTAHIUAX U ITIOACTAHIHAX.

32,
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43.
44.
45,
46.
47.
48,
49,
50.
51.
52,
53.

BbI160p JKECTKUX IIUH U U30JSTOPOB.

Bb160p ruOKuX MIMH U TOKOTIPOBOJIOB.

Br16op kabenei.

Pazbenunurenu.

KopoTko3aMbIKaTeIn U OTACIUTENH.

Brlikiitouarenu Harpy3KH.

[InaBkue npenoxpanuten Beie 1 kB.

MacsiHble BBIKJIFOUATEIN BHICOKOTO HANPSYKEHHUS .
Bo3nyniHbie BHIKIIIOUYATENN BEICOKOTO HAPSKEHHUS .
DNEKTPOMarHUTHBIE BBIKIIOYATEIHN BBICOKOI'O HAIIPSKEHUS.
BakyymHbI€ BBIKIIOYATEIN BICOKOTO HAMPSIKEHHUS.
Dnera3oBble BBIKJIIFOYATENN BBICOKOTO HAPSIKEHHUS .

Br160op BbIKITIOUATEEH BRICOKOTO HAIIPSKEHUS.

Cucrema U3MEPEHU HA AJIEKTPOCTAHIMX U MTOJACTAHIMSIX.
OcHOBHBIE CBEICHHS 00 M3MEPUTEIBHBIX TPaHCPOPMATOPAX TOKA.
KoncTpykuuu TpanchopMaTopoB ToKa.
OnTUKO-3JIEKTPOHHBIE HU3MEPUTENIbHBIE TPAHCHOPMATOPHI.
OcHOBHBIE CBEICHHS 00 U3MEPUTEIBHBIX TPAHCPOPMATOPAX HATIPSHKCHHUS.
KoHcTpykiuu TpancopMaTopoB HAMPSKEHUS.

Bb160p n3mepurenbHbIX TpaHCHOPMATOPOB.

CTpyKTypHBIE CXEMBbI JIEKTPOCTAHIUNA U MOJACTAHIINM.
Bo16op unciia u MomHocTy TpancpopMaropos cBsizu Ha TILI.



54. Bri6op umcna u MomHocT TpancpopmatopoB cBsizu Ha KOC, 'DC u
ADC.

55. Bri0op umcna 1 MOUTHOCTH TpaHC(HOPMATOPOB HA MOACTAHIUH.

56. TeXHIUKO-2KOHOMHYECKOE CPAaBHEHNE CTPYKTYPHBIX CXEM JICKTPOCTAHITUI
Y TIOJICTAHIINH.

57. CxeMa ¢ 0THOM CUCTEMOI COOPHBIX IIHH.

58. Cxema ¢ aByMsl cucTeMaMu COOPHBIX IIUH.

59. Cxempl IIeKTPUIECKIX COCTMHEHUI Ha cTopoHe 35 kB u BhIIIIe,

60. Cxembl ¢ oJiHOM pabouel u 00XOHON CHCTeMaMU IITHH.

61. Cxema ¢ AByMs pabo4rMHU U 0OXOHOM CUCTEMaMH IITHH.

62. Cxema ¢ IByMsI CHCTEMaMU IIIMH U TPEMs BBIKITIOYATEIIIMU Ha JIBE TICTIH.

63. Cxema ¢ AByMsI CHCTEMaMHU IIIMH U C YETHIPHMS BRIKJIFOUATEISIMA Ha TPU
TETTH.

64. ['naBable cxembl KOC.

65. ['maBHBIC cxembr ADC.

66. I'naBHBIe cxembl TOLI.

67. I'maBabBIC cxembl ['DC.

68. [ maBHBIC CXEMBI TYITMKOBBIX U OTBETBUTEIBHBIX ITOACTAHITHH.

69. [ maBHBIC CXEMBI MPOXOAHBIX TOICTAHITHN.

70. 'maBHBIC CXEMBI MOITHBIX Y3JIOBBIX TOJCTAHITHH.

71. Cxewmsl a5iekTpocHaO)eHust coocTBeHHbIX HY) 1 KOC.

72. CxeMbl 2JIEKTpOCHAOXKEHHS COOCTBEHHBIX HY k1 TOLI.

73. CxeMblI 251eKTpocHaOKeHHs cOOCTBeHHbIX HY)1 ADC.

74. Cxempl 25ieKTpocHa0)keHust coocTBeHHbIX HYx 1 ['OC.

75. 3aKpbIThIE pacnpeeIUTelIbHbIE YCTPOMCTBRA.

76. KoMIuiekTHbIE pactpeIeIuTeNIbHbIE YCTPONCTBA BEICOKOTO HAPSKEHUS

77. OTKpBITBIE pacHpeleTUTEbHbIC YCTPONCTBRA.

78. Pa3mernieHne pacrpeaeuTeIbHbIX YCTPOHCTB Ha TEPPUTOPHH IECKTPO-
CTAHIIMU U MOJICTAHIINH.

Ne Ne Ne No
Bapuant Bapuant Bapuant Bapuant
BOIIpOCa BOITpOCa BOITpOCa BOIIpOCa

1 1,23,52 6 6,28,57 11 11,33,62 16 16,38,67

2,24,53 7 7,29,58 12 12,34,63 17 17,39,68

3,25,54 8 8,30,59 13 13,35,64 18 18,40,69

4,26,55 9 9,31,60 14 14,36,65 19 19,41,70

Ol WiN

5,27,56 10 10,32,61 15 15,37,66 20 20,42,71

MakcumanvHolit 6ain 3a KOHMPONLHYIO pabomy 6 8 cemecmpe cocmaeis-
em 30, munumanonoiit 6ann — 20 ona 3aounozo omoenenus. Uz nux:
— 3a0anue 1 —max 15 éannoe; min — 10 éannoe;
— 3a0anue 2 —max 15 éannoe; min — 10 éannos.
Ilpu noemopnom nepenucvléanHuu KOHMPOJIbHOU 6 UMO206bLIL PEUMmUHZ
uoem cpeoHuil 6an1 o 6cem NONLIMKAM.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

Hanpapnenue noaroroBku: 13.03.02 «DneKTpOIHEPreTUKA U JICKTPOTEXHUKA
(k00 u HaumenogaHue)

[Ipoduib/mporpamMma «IEKTPOCHAOKEHHUE
(Haumenosanue)

Cemectp: 6 — 04HOE, OUHO-320YHOE OTJICTICHUE
8 — 3a04HOE OT/IENICHUE
Bonpocsl k 3a4eTy ¢ OLEHKOMI
JJISL OYHOI'0, 0YHO-3204YHOI0 M 32049HOI0 OTAEJICHUN
N0 TUCIUIUINHE «DJICKTPUUYECKUE CTAHIIUU U TOACTAHIIUN

1. IToTpebuTenu 3NEKTPUUECKON SHEPTUU U TOI0BOM TpadUK MPOJOIKUTEIBHOCTH
Harpy3okK.

2. Cytounsie rpadvKu Harpy3KHd pailOHHBIX TOJICTAHIINHA U JIEKTPOCTAHIINH.

3. CUHXpOHHBIE TeHEPATOPHI U NX HOMHHAJFHBIC TAPAMETPHI U YCIOBUS PabOTHI
TE€HEPATOPOB.

4. Tunbl CUIIOBBIX TPpaHC(HOPMATOPOB U UX MAPAMETPOB.

5. OcoOeHHOCTH KOHCTPYKIIUU U PEKUMBI pa0OThI aBTOTPAaHC(HOPMATOPOB.

6. Bupl, npyUuMHBL U IOCTEACTBUSI KOPOTKUX 3aMbIKAHUN B 3JIEKTPUUECKUX YCTa-
HOBKAaX.

7. DNeKTpoaMHAMHUYECKOE IeWCTBUE TOKOB KOPOTKOIO 3aMbIKaHUS.

8. TepMuueckoe JeHCTBUE TOKOB KOPOTKOTO 3aMbIKaHUS.

9. TokoorpaHUYMBAIOIIUE PEAKTOPHI U UX BHIOOD.

10. PacueTHble ycaoBHs 111 NPOBEPKH 3IEKTPUUECKUX allapaToB U TOKOBEIYILIUX
yacTel Mo peXuMy KOPOTKOTO 3aMbIKaHHUS.

11. PacueTHble ycliOBUS JIJ1s1 BBIOOpa MPOBOAHUKOB U allllapaToB MO MPOJOJIKU-
TEJIbHBIM peXUMaM PabOTHI.

12. Tunsl TPOBOJHUKOB, MPUMEHIEMBIX B OCHOBHBIX 3JICKTPUUECKUX IIETISIX Ha
ANEKTPOCTAHLHUAX U NOJICTAHLIHSIX.

13. Bb160op KE€CTKHUX IIMH U U30JISITOPOB.

14. Bb160p ruOKuX MIUH U TOKOIIPOBOIOB.

15. Beibop kabeneii.

16. Pa3bpenunuTeny.

17. BeikarouaTenu Harpys3Ku.

18. TlnaBkue npepoxpanuteny Boime 1 kB.

19. MacsiHble BBIKTIOYATEIN BHICOKOTO HAIIPSIKEHHUS .

20. Bo3ayurHbie BBIKIIOYATEIN BBICOKOTO HAMPSKEHHUS .

21. DneKTpOMarHUTHBIE BBIKJIIOUATEIN BEICOKOTO HAPSKEHHUS.



22. BakyyMHbI€ BBIKIIIOUATEIN BICOKOTO HAIIPSKEHUSI.

23. DnerazoBble BBHIKJIIOYATENIN BEICOKOTO HAPSXKEHUSI.

24. Bp1OOp BBIKITIOYATENEH BBICOKOTO HAMPSKEHHUS .

25. V3meputenpHbie TpaHCPOPMATOPHI TOKA.

26. M3meputenpHbie TpaHCHOPMATOPHI HATPSIKEHUSI.

27. CTpyKTypHBIE CXEMBI AIEKTPOCTAHIIUN U TTOACTAHIIHN.

28. Bp10op 9mciia 1 MOIIHOCTH TpaHchopMaTopoB cBsizu Ha TIII,

29. Bo16op uncia u MmomHocty Tpancpopmaropos cBsizu Ha KOC, 'DC u ADC.
30. Be16op ymcia 1 MOIIIHOCTH TPAHCPOPMATOPOB Ha MOCTAHIINH.

31. TeXHHUKO-2KOHOMUYECKOE CPAaBHEHUE CTPYKTYPHBIX CXEM DJIEKTPOCTAHIINM U
HOJACTaHIIUH.

32. CxeMa ¢ o1HOM cucTeMoit cOOpHBIX MMH. CXeMa ¢ JByMsI CUCTEMaMU COOPHBIX
IIVH.

33. CxeMblI 2JIEKTPUUECKUX COeTMHEHHM Ha cTopoHe 35 kB u BhIIIIe,

34. CxeMsl ¢ 01HOM pabouel 1 00XOTHON CUCTEMaMU IITHH.

35. Cxema ¢ aAByMs pabovYrMH ¥ 0OXOHOW CHCTEMaMH IIHH.

36. CxeMa ¢ AByMS CUCTEMaMU IITMH ¥ TPEMS BBIKITIOUATEIIIMA Ha JBE TIETTH.

37. CxeMa ¢ AByMsI CUCTEMaMU IITMH M ¢ YETHIPHbMSI BBIKJTFOYATEIISIMHA HAa TPH TICTIH.
38. I'maBuBIE cxembl KOC.

39. I'maBHBIC cxembr ADC.

40. I'maBuble cxembl TOLI.

41. I'naBubie cxembl ['DC.

42. I'naBHBIE CXEMBI TYTUKOBBIX U OTBETBUTEIBHBIX MOACTAHIIHI.

43. ['maBHBIE CXEMBI MPOXOAHBIX TOJICTAHIIUMA.

44. ['naBHBIE CXEMBI MOITHBIX y3JIOBBIX MOJICTAHIUH.

45. Cxembl aeKTpocHab)keHus: coOcTBeHHBIX HYx 1 KOC.

46. CxeMmbl JIeKTpOCHA0KEeHHST COOCTBEHHBIX HYy k1 TOLI.

47. CxeMbl JIeKTpOCHAOKEeHUsT COOCTBEHHBIX HYk a1 ADC.

48. Cxembl aneKTpocHaOkeHHs coOcTBeHHBIX HY ) [ DC.

49. 3akpeIThIC pacTpeeINTEIIbHBIE YCTPONCTRA.

50. KommiekTHBIE pacnpeeuTeIbHbIe yCTPOWCTBA BEICOKOTO HATIPSKEHUSI.

51. OTKpbITHIE pacnpeleTUTENbHbIE YCTPONCTBA.

52. Pa3MernieHne pacipeeuTeNbHbIX YCTPONCTB Ha TEPPUTOPUH DICKTPOCTAHITHIA
Y MOJICTAHIIUH.

Maxcumanvnotit 6aan 3a 3auem cocmaensem 40, munumanovnvii 6ann — 23
0/151 OYHO02, OYHO-3A0UHO0200 OMOEC/ICHUA.

Maxkcumanvnviu 6ann 3a 3auem cocmaensem 40, munumanovuoiit 6aan — 20
07151 3A0YHO020 OMOE/ICHUAL.
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