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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney TemknHa P.B.
IIpenonaBarenb Waenmnbnatop R380C/6ab-TemkinaRv-bac1a’2 P.B. Temkunna
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K A M
00pa3oBaTebHOM Bragered Flonnos AM. Y
HpOFpaMMBI WaeHTuduraTop R4a9cc249-PoliakovAM-44585360 HOJ‘[}[KOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K B
3aBeHyIOH-IHH o Bnageney, MoHaKoB H0.B. IO. '
BBINYCKAIOIIEH Kadeapbl Viermndmrarop R4bfa2851-MonakovYV-407T6fea MoHakoB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoOeH npruMeHSITh METO/Ibl aHAIHN3a, Pa3paboTKH U 0OOCHOBAHUS TEXHUYECKHUX
pPELIEHUI B TPOEKTAX AJEKTPOCTAHIUI U MMOJCTAHIIUI
NI-3 I[Ipon3BOIUT OLICHKY PEKUMOB U TTOKa3aTesiel (PyHKITMOHUPOBAHMS SJICKTPOCTAHITUIN 1
MOJICTAHINI U UX 000pYyIOBaHUS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. KonTponbras padota Nel. 3amutel muHuUi anekrpornepenayn (KourponasHas padora)
2. KonTponbHas padota Ne2. 3amutsl TpancdopmaTopo (KonTponbHas pabota)
3. KonrposbHas padota Ne3. 3amute! reaepaTopoB (KonTpoiasHas padora)
4. KontponbHas padora Ned. 3ammrsl snexktpoasurareneii (KourponpHas padora)

BPC aucuunjanubl

2 ceMecTp
Beca KOHTPOJIBHBIX MEpOIIpUATUH, %
Pasnen IUCIUIUIMHBL Wnnexc KM- | KM- | KM- | KM-
ACT TUCOAILI KM: ) ) ; )
Cpok KM: 5 8 12 14
Paznen 1

OO6mue cBefeHus 0 peseitHol 3auuTe, TpeOOBaHUs K peeitHoN
3amure. Buabsl HOBpexc):[eHI/HTI 3JIEMEHTOB 3JICKTPHUYCCKHUX CUCTEM U + + + +
IIPUHIMIIBI UX BBIIBICHUS

Pazmen 2

38.IJ_II/ITI>I, YCTaHAaBJIMBACMBIC Ha JIMHUAX JJICKTPpONICpECaadIN PA3HBIX
KJIACCOB HAIIPSXKCHUSA

Pazgen 3

3ammThl, ycTaHaBIMBAaEMble Ha TpaHCHOpMaTOpax + + + +

Paznmen 4

3anuThl, yCTAHABIMBAEMbIE HA TEHEPATOPAX IIEKTPUUECKHUX
CTaHLIUHI

Paznen 5




3aHH/ITI>I, YCTaHABJIIMBAECMBIC Ha 3JICKTPOABUTATCIIAX

Bec KM:

25

25

25

25

$O6m1as yacts/[1s1 MPOMEKYTOUHON aTTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

I1K-2 N-3nk-2 [IpouzBoauT | 3HaTh: Kontponbnas padota Nel. 3amutel nunuii snexrponepenaun (KonrponbHas
OILICHKY PEXKUMOB U | TEXHUYECKHE CPECTBA pabota)

IIOKa3aTesen peanuzauuu ycrpoiictB P3A | KontposnbHas padora Ne2. 3amutsl TpancdopmaTopoB (KoHTpoiabHas
(GyHKIIMOHUPOBAHUS TIPUHITATIBI pabora)

AIIEKTPOCTAHLIUN U | QYHKIMOHUPOBAHUS KonTponbnas padora Ne3. 3amutel reneparopoB (KonrposbHas padora)
MOACTAHIINI U ux | komiiekcoB P3A KonTponbnas padota Ne4. 3amutel snextpoasurareneit (Kontponbhuas
000pyI0BaHUs YMeTb: pabora)

OLICHUBATh
YYBCTBUTEIHHOCTD
pPacCUMTaHHBIX YCTPOUCTB
pENEHHON 3aIUThI
pPaccUMTHIBATh MapaMeTphl
YCTPOMCTB peNeHON
3aIUThl U aBTOMAaTUKH
BJIEKTPUYECKUX CTAHIUHN U
MOJICTaHIIU I




1I. Cooepicanue oyenounvix cpeocme. ILllkana u kpumepuu oyenusanus

KM-1. Koutpoabnas padora Nel. 3amuThl JIMHUH 3J1eKTpoNepeaadn

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHHs1 KOHTPOJIbHOr0 Meponpusatusa: KoHrponbHas paboTta COAEPKUT OJIHY
3agady. Bpems Boinoanenust 90 Munyt

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
I[InceMeHHO OTBETHUTH Ha BOIIPOCBI U IJIA HpI/IBeI[eHHHﬁ CXEMBI CACIaTh PaCyY€ThI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: IIPUHIAIIBI 1.Ha3nauenue MT3

(YHKLMOHUPOBAHUS  KOMIUIEKCOB Kak nusier 3Hauenue kodpduirenta Bozspara ks UOT

P3A Ha 4yBCTBUTENBbHOCT MT3

3HaTh: TEXHMYECKHE CpEeACTBa 1. Kakue TexHHMUECKUE CpesICTBA UCHOIb3YIOTCS IPU

peanu3anuu yctpoicts P3A peanu3aluyy 3alUT JUHAN

YMerTs: OLICHUBATb 1.CpaBHuth uyBcTBUTENBHOCT, M T3, ycTaHOBIEHHOM Ha

YYBCTBUTEJIBHOCTh PAaCCUUTAHHBIX JVHHUM C OJTHOCTOPOHHUM IUTAHUEM, IIPU BHIIOJHEHUH

YCTPOMCTB PENIEHHON 3aIUThI €€ 110 CXEME HETIOJIHAs 3BE3/a» C IBYMs WM TPEMS
NOT u «HenoaHslid TpeyroiabHUK» ¢ oqHuM MOT

YMeTh: paccunThHIBaTh NapaMeTpbl 1.Onpenenuts BpemeHa cpabatsiBanust MT3 3amur 1-3,

YCTPOMCTB pEeNeiiHONW 3alMThl U eciu BpemeHa cpabareiBanus MT3 tc.3/] = 0,7c; tc.34 =

aBTOMATHUKU JJIEKTPUUECKUX I,1c;tc35=1,9c.

CTAaHIWW U MTOJACTAHINI

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Onucanue xapakxmepucmuku 8bINOJIHEeHUs. 3HAHUs: 3a]a9a PellieHa MMOJTHOCTRIO U BEPHO, 03
HEJI0YETOB; Y BCEX BEIMUYMH yKa3aHa pa3MEepHOCTh

Oyenka: 4
Onucanue xapaxmepucmuku 8bINOJHEHUA 3HAHUA: 3a/1a4a PEIICHa B II€JIOM BEPHO: JTHO0 He
nozaenano He 6oiee 20 % 3anaun, 1160 He OoJee ABYX MapaMeTpOB ONpeeNeHbI 0 CIIPaBOYHBIM
JAHHBIM HE BEPHO; JINOO MPUCYTCTBYIOT apu(pMeTHUYECKHE OMHUOKH B BHIYUCICHUSX, UCKAXKAIOIINE
pe3yJbTatr He Oojiee YeM B JIBa pa3a; HE y BCEX BEIMYHMH yKa3zaHa pa3MepHOCTh

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJHEHUs 3HAHUs: MO0 TPaBUIIBHO pereHo He MeHee 50 %
3aJa4uu, TMOO MCITOJIH30BAHbI MPABHIIbHBIE (POPMYITBI, HO MPH MOICTAHOBKE 3HAUECHHUH OIMYIIICHBI
OLIHOKH, JINOO MPUCYTCTBYIOIIHNE apu(METHUECKUE OIMOKH, NCKAKAIOIIUE PE3y/IbTaT O0Jiee UeM B
JIBa pasza




KM-2. KourpoJsbHas padora Ne2. 3amuTsl TpancpopmMaropos

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHHsi KOHTPOJIBHOI0 Meponpusitusi: KoHTponbHast paboTa COAEPKHUT OJHY
3ajauy. Bpems Bemonnenust 90 MunyT

Kpartkoe cogep:xxanue 3aganus:
Ha ITIC ycranosinen tpancdopmarop tuna TPJJHC — 63000/220/10,5 - 10,5 kB;
[Tapametpst PITH: £16% .
Toxu K3 npu nospexaenun Ha cekuuu 10,5 kB paBHbI: MUHMMaIIBHBIN - 10 KA;
MaKCUMaJbHBIN - 15 KA.
MakcumManbHOE BpeMsi CpadaThIBaHUs 3alIUT MPUCOCTUHEHHH, oTX0oAsmuX oT muH 10,5 kB
paBHo 0,4 ¢

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: MIPUHLUIIBI 1 .IlpunHimn aeicTBUs 3aUTH TpaHCHOPMATOPOB OT
(YHKIMOHUPOBAHUSI  KOMILJIEKCOB CBEpXTOKOB npu BHemHUX K3 u meperpys3ox

P3A

3HaTh: TEXHUYECKHME CpeJICTBa 1.Kakue TexHuueckue cpecTBa UCIOJIb3YIOTCS TIPU
peanuzanuu yctporcts P3A pean3aiyy 3amuT TpaHchopMaTopoB

YMmers: OIICHUBATH 1.PaccunTaiiTe 4yBCTBUTEIBHOCTD 3aIIUTHI
YYBCTBUTEIBHOCTh PACCUMTAHHBIX Tpancopmaropa

YCTPOMCTB PEJICHHON 3aIUThI

YMeTh: paccuMThIBaTh NapameTpbl 1.Paccunraiite ycTaBKH 3alIUTHl TpaHChOpMaTOpa
YCTPOMCTB pPENEHHON 3allUThl U

ABTOMAaTUKH 3IEKTPUUYECKUX

CTaHIMU W MTOACTAaHIIHNI

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Onucanue xapakxmepucmuku bINOJIHeHUsl 3HAHUA: 3a]a4a pelieHa MoJTHOCTIO U BEpHO, 0e3
HEJI0YETOB; Y BCEX BEJIMYMH yKa3aHa pa3MEpPHOCTh

Oyenka: 4
Onucanue xapaxmepucmuku 6bINOJHEHUsA 3HAHUA: 3a/1a4a PEIIeHa B II€JIOM BEPHO: 100 He
nozaenano He 6oiee 20 % 3amaun, 1160 He OoJiee ABYX MapaMeTPOB OMPEENIEHbI IO CIIPABOYHBIM
JTAHHBIM HE BEpHO; JTHOO0 MPHUCYTCTBYIOT apu(METHIECKUE OMIMOKN B BBIYHCICHUSAX, HCKAKAIOIITHE
pe3yibTar He Oojiee 4eM B JiBa pa3a; HE y BCEX BEIMYHMH yKa3zaHa pa3MEepHOCTh

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HaHUs: MO0 TPaBUIIBHO perieHo He MeHee 50 %
3aJa4uu, TMOO MCITOJIH30BAHbI MPABHIIbHBIE (POPMYITBI, HO MPH MOICTAHOBKE 3HAUECHHUH OIMYIIICHBI
OLIHOKH, JINOO MPUCYTCTBYIOIIHNE apu(METHUECKUE OIMOKH, NCKAKAIOIIUE PE3y/IbTaT O0Jiee UeM B
JIBa pasa

KM-3. KonrpoJbHas padora Ne3. 3alMTel reHEpaTOpPOB
®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 25




IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTusa: KoHTponbHas paboTa COAEPKUT OAHY
3agaqy. Bpems Boinoanenust 90 Munyt

KpaTkoe conep:kaHue 3a1aHusi:
I'eneparop tuna TBB-320-2EVY 3, tpanchopmarop tuka TI1-400000/500.
bnok noaxmrouen k cucreme ¢ momHocthio K3 10000 MBA

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: TPUHIIUIIBI 1.ITpunnmn nevictBust nuddepeHIuanbHON 3aUThI
(YHKIIMOHUPOBAHUST  KOMIUICKCOB reHeparopa

P3A

3HaTh: TEXHUYECKHUE Cpe/ICTBa 1.Kakue TexHuueckue cpecTBa UCIOJIb3YIOTCS TIPU
peanuzanuu yctpoiicts P3A peanu3anuu 3aluT reHeparopa

YmeTs: OLICHUBATh 1.PaccunTaiite 4yBCTBUTENBLHOCTD 3aIUTHI T€HEepaTopa

YYBCTBUTEIBHOCTh PAaCCUUTAHHBIX
YCTPOMCTB PEJICHHON 3aIUThI

YMeTh: paccCUMThIBaTh MapaMeTphbl 1.Paccuuraiite ycTaBKM 3alIUThl FeHEpaTOpa
YCTPOMCTB PENEHHON 3allUThl U
aBTOMAaTHKH SJIEKTPUYECKUX
CTaHIIMH ¥ MOACTAaHIINH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapakxmepucmuku 6bINOJIHeHUs. 3HAHU: 3a]a4a PellieHa MOJTHOCThIO U BEPHO, 0e3
HEJI0YETOB; Y BCEX BEIMYMH yKa3aHa pa3MEepPHOCTh

Oyenka: 4
Onucanue xapakmepucmuku 6bINOJHEHUsA 3HAHUA: 3a/1a4a PEIIeHa B II€JIOM BEPHO: 100 He
nozaenano He 6oiee 20 % 3anaun, 1160 He OoJee ABYX MMapaMeTpOB ONpeeNeHbI IO CIIPaBOYHBIM
JTAHHBIM HE BEpHO; JTHOO0 MPHUCYTCTBYIOT apu(MeTHIeCKre ONIMOKN B BBIYMCICHUSX, NCKAXKAIOIIIE
pe3yibTatr He Oojiee 4eM B JiBa pa3a; HE y BCEX BEIMYHMH yKa3zaHa pa3MepHOCTh

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HaHUs: MO0 TPaBUIIBHO perieHo He MeHee 50 %
3a7a4uu, JTMOO MCITOJIH30BAHBI TPABHIBLHBIC (POPMYITBI, HO MPH MOICTAHOBKE 3HAUCHHH JOMYIIICHBI
OLIMOKH, JINOO MPUCYTCTBYIOIIHNE apu(METHUECKUE OIMOKH, NCKAXKAIOIIUE Pe3yIbTaT OoJiee YeM B
JIBa pasza

KM-4. KoutpoabHas padota Ne4. 3amuThl 3JIeKTpPOABUTraTeJ1ei

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs: KOHTPOJIbHOr0 Meponpusitusi: KoHTponbHast paboTa COAEPKHUT OTHY
3agaqy. Bpems BoinoaHenust 90 Munyt

Kpatkoe cogep:xxanue 3aganus:
ACHHXPOHHBIN JBUTATETHF HOMHUHAIBHON MOIITHOCTHIO 400 kBT, Hanpshxkenuem 6 kB, Tokom 48
A, OTHOCHUTEJIbHBIM ITYCKOBBIM TOKOM 5.
Tpanchopmarop Toka 150/5 ycranosnen B ¢azax A u C.
Tok Tpexdasznoro K3 pasen 14 xA.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:




3HaTE: MPUHIIUTIBI 1.Kakue Buasl P3 ycranaBnuBatorcs Ha A/
(YHKIMOHUPOBAHUS  KOMIUIEKCOB HanpspkeHreM Beie 1000 B u moutHocTeio 10 2 MBT
P3A

3HaTh: TEXHUYECKHUE  Cpe/ICTBa 1.Kakue TexHuueckue cpecTBa UCIOJIb3YIOTCS IPU
peanuzanuu yctpoilcts P3A peanu3aluy 3aUT AJIEKTPOJBUraTeIIeH

YMmers: OIICHUBATH 1.Paccuntarh 4yBCTBUTEIBHOCTD 3AILUAT
YyBCTBUTEIBHOCTh PACCUYUTAHHBIX 3JEKTPOIBUTATENS

YCTPOMCTB PEJICHHON 3aIUThI

YMeTbh: paccuMThIBaTh IapameTpbl 1.PaccunTaTh yCTaBKH 3allIUT 3JIEKTPOJIBUTATENS
YCTPOMCTB PENEHHON 3allUThl U

ABTOMAaTUKH 3IEKTPUUYECKUX

CTaHILMHU U MTOACTAaHLINI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Onucanue xapakxmepucmuku 8blNOJIHeHUs. 3HAHUs: 3a]a9a PelieHa MOJIHOCThIO U BEPHO, 0e3
HEJI0YETOB; Y BCEX BEIMYMH yKa3aHa pa3MEepPHOCTh

Oyenka: 4
Onucarnue xapakxmepucmuxu 6bINOJIHeHUsA 3HAHU: 33]]a4a PEIlieHa B IIEJIOM BEpHO: JIN0O He
nonenano He 6onee 20 % 3agauu, b0 He Oosee IBYX MapaMeTPOB OMPEENICHBI 110 CIPABOYHBIM
JAaHHBIM HE BEPHO; JINOO MPUCYTCTBYIOT apU(PMETHICCKHIE OMIMOKH B BRIYHCIICHHSX, UCKAKAIOIIHE
pe3ysbTatT He 0oJIee YeM B JIBa Pa3a; HE y BCEX BEJIMYMH yKa3zaHa Pa3MEepHOCTh

Oyenka: 3
Onucanue xapakxmepucmuku 6blnoJIHeHUs. 3HaHus: TA00 MPaBUIIbHO penieHo He MeHee 50 %
3a7a4uu, JTMOO MCITOJIH30BAHbI MPABHIIbHBIC (POPMYITBI, HO MIPH MOICTAHOBKE 3HAUCHHU JTOIMYIIICHBI
OIIMOKH, JTNOO MPHUCYTCTBYIOIIUE apu(PMETHICCKUE OMHOKH, HCKAXKAIOIINE Pe3yibTaT Oojiee YeM B
JIBa pasza




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

N

Bapuasrst otoeton

1 1T,
Iucrammossoi
Toxopoh Eanpasnemmoi
orcrpoixa | 1. 3amacpene PHI.
2. Jupiepermparsmax roxosax orcenra
3. Jammmac pene J3T-21

1. mupepermpanssof orcenxn
zeqen Ha pacyaKe?
2 # sammTer Bes

3. i samer

4| Tio saxon P ‘ToRoEsIe HaOp: 1. H3-32 HATHINE 30 KACKANHOTO AACTEEE P34 8
ssie samres P31 n P32 aioryT me otsmomTs K3 5 Mecte yoranossn P37 PR
& ey 2. ms-3a namrma repTEED son y QHM sammt
P31 23,
3

u1 Kackazsoro geficrsma B33,

s OEN y B3

5| Kasmte carmans: zomann nprmmiats B T ot nep P np——
‘ansEo-gasmoi sameTs: MEHE? 2. 0T nepeaTImEA «TyEOTCH EORNa MHEE,

6 | Kanmu gom

5 | Kxamma somer 0 Ecex

CTYIeRES TOROBOH EaNpaBIeEHOH SAMATSI o7 MHOrodasEHx K37 PAEHOCTAN B eIIX HANDEHEHAR

2. K oTEasy cpaGaTHEaRN SAmETH NpH TpeNtas-
B K3 5 aecte ee yeramozke.

3. K voearmenmo spestenn samTs

10 | Kamax s sammr, 2 bitoke remcparop: I p——

remepatopa npn K3 Ges znr- 2. 3
P —) 3. Toxosax sampra ofpaTaoi NocaeoRaTETEHO-

IIpoueaypa nposenenus

[TpoBoauTcs B ycTHOM (hopme mo OmieraM B BUJE TECTHPOBAHUS (TECTbl MpUJIAraioTcs K Ouiery
OTJIEJIbHO) M TOJATOTOBKU U HM3JIOXKEHHs Pa3BEpHYTOrO0 OTBETa Ha cojeprKaliuecss B Ouiere JBa

TEOpEeTHUECKUX Borpoca. Bpems Ha moaroroBky orsetra — 50 MUHYT.

L. Ilepeuens Komnemenyuil/unOUKamopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3VIbINAN 08

0Cc60€nHUA 0ucuunﬂuubl

1. Komnerenuusi/Mnankarop: NJI-3nk-2 [Ipon3BoauT oLleHKY peKUMOB U TIOKa3aTenen
(GYHKIIMOHUPOBAHMSI SIEKTPOCTAHIIMM U OJICTAHIINI U X 000PYIOBaHUS

Bomnpocel, 3axanus

1.1. OcHOBHbIE BUJIBI TIOBPEKICHUHN B CETAX C 3a3eMiieHHON HelTpanbio (U? 110

kB). Bekropubie auarpamMmsl TokoB 1 Hanpspkenuit mpu K(3), K(2) u K(1) Ha nuausx
AIIEKTPONIepEeaaUH.

2. OcHOBHbBIE BU/IbI TOBPEXKICHUH B CETIX C M30JIMPOBaHHON HeWTpasbio (UL 35

kB). BexTopHble auarpaMMbl TOKOB U HanpsbkeHui npu K(3) u K(2) Ha nuHusx
AIIEKTPONEpPEaayn.

3. Bexropusie auarpammsr TokoB mipu K(3), K(2) u K(1) 3a tpanchopmatopom A/Y-

1 1c 3a3emneHHoOM HelTpanbio. COOTHOIIGHUS ISl pacyeTa TOKOB Ha CTOpOHE mUTaHus (A).
4. Bexropnsie auarpammsl TokoB mipu K(3) u K(2) 3a tpancdopmatopom Y/A-11.

CooTHoleHHs 17151 pacueTa TOKOB Ha cTopoHe nuTanus (Y).
S. OO6m1ast XxapakTepruCcTHKa TPEXCTYIMEHYAaTON TOKOBOM 3anuThl. HazHaueHne
cryneHeil. CeleKkTUBHAs U HECEJIEKTUBHASI OTCEUKHU.

10



6. XapakTepUCTUKA TPEXCTYIIEHYATOM TOKOBOM 3amuThl. HasHaueHue cryneHen.
Be10op mapameTpoB cpabaTbiBaHMs, OLIEHKA YyBCTBUTEIBHOCTU BTOPOM CTYIIEHHU U CIIOCOOBI €
IIOBBIILICHMUS.

7. HecenextuBHnas orceuka. Haznauenue. BeiOop Toka cpabarsiBanus. [loouepennoe
AIIB.

8. MaxkcuMmanbHas TokoBas 3amuTa. Haznauenue. Beibop mapamerpon
cpabartbiBanus. O1ieHKa YyBCTBUTEIHHOCTH. CXEMbI BBITIOJIHEHUS 3AIUTHI.

9. CenexTuBHbIE TOKOBBIE 0TceukU. CriocoObl o0ecredeHust CeJIeKTUBHOCTH

JeiicTBus oTceuek. BriOop Toka cpabaThIBaHUS OTCEUEK M CXEMBbI MOAKIIIOYCHUS PeJie TOKa.
3oHa nencTBusg orceuek. OLeHKA.

10. MaxkcuMaibHasi ToKoBas 3amuTa. [IpuHIun BeiOOpa BeIAEPKEK BPEMEHU
cpabareiBanusg MT3. HezaBucumble v 3aBUCUMBIE OT TOKA XapaKTEPUCTUKH BbIIEPIKEK
BpeMeHU. CTyIIEHb CEJIEKTUBHOCTH.

11. OcCHOBHBIE CXEMBI COEIMHEHUS U3MEPUTENIBHBIX OpranoB Toka MT3 u BTopu4uHbIX
00MOTOK TpaHc(opMaTopoB ToKa. PekoMeHganuy no NpuMEHEHUIO CXEM JUIS CeTH C
M30JIMPOBAHHOMN M 3a3€MJICHHOM HEUTPaJIbIO.

12. MaxkcruMaibHasi TOKOBasi 3aluTa ¢ yckoM 1o Hanpsbkenuto. Haznauenue IIOH.
Bei0op napamerpoB cpabarbiBanus 3amuThel. Cxema IIOH u neneit onepaTuBHOro TOKa
3amuThl. O6J1aCTh IPUMEHEHUS.

13. TokoBas HampaBieHHas 3amuTa oT MexaydasHbix K3. Beidop napamerpon
cpabaThIBaHMsI YyBCTBUTEIBHOM CTYIEHHU 3aIUTHI B PAAUAIbHON CETH C ABYCTOPOHHUM
IIUTaHUEM.

14. OcobeHHocTr BBIOOpa MapaMeTpoB cpabaThIBaHUS UyBCTBUTEIBHOMN CTYIIEHH
TOKOBOM 3allIUThI B KOJIBLIEBOW CETH C OJJHUM MCTOYHUKOM nuTaHus. KackagHoe neiicrsue
3aIIUTBHI.

15. Haznauenne OHM u ero BiusiHue Ha BBIOOP TOKa cpabaThIBaHUs HAIIPABICHHOM
3amuThl, 900 cxema BKIIOYEHUs OpraHa HarpaBjeHHsI MOIIHOCTH. «MepTBas» 3ona OHM.

16. Ocob6enHoctu BeIOOpa TokoB cpabarbiBanus | u Il cTynenel TOKOBOM 3alUThI B
paauanbHON CETH C JBYCTOPOHHUM ITUTAHUEM.

17. CpaBHUTB yCIIOBUS BBIOOPA BbIIIEPKEK BpeMeHH cpabaThiBaHus MT3 B
paauanbHOM CETH C IBYCTOPOHHUM ITUTaHUEM U B KOJIBLIEBOW CETH C OJTHUM HCTOYHUKOM
nutanus. [loscauts pacctanoky OHM.

18. TokoBas 3amuTa HyneBoi nocneaosareiabHocTy oT K3 Ha 3emutto. Haznauenue.
Be10op mapameTpoB cpabaTbIiBaHUs YyBCTBUTEIBHOM CTYIIEHU B paJHaIbHOM CETH ¢
OJIHOCTOPOHHUM IUTaHHEeM. CpaBHUTH BBIJIEP’KKU BpEMEHHU cpabaThIBaHUs TOKOBBIX 3allUT,
BKJIIOYEHHBIX Ha TOKM (a3 u Ha Toku HIT.

19. YcnoBust BEIOOpa mapaMeTpoB cpabaThIBAHMS TPEXCTYIIEHUYATON TOKOBOM 3aIUThI
HYJIEBOI1 ITOCJIEOBATEIBLHOCTH B PaIMajIbHON CETH C OJHOCTOPOHHUM NUTaHWEM. BinusHue Ha
BbIOOpP TOKOB cpabaTbIBaHUs TPaHC(HOPMATOPOB C 3a3€MJICHHON HEHTpabio.

20. OreHKa BIMSHUS CXEMbI BBIITOJIHEHHS (HETIOJIHAs 3Be3/1a ¢ ABYMS HJIU TPEMsI peie)
Ha YyBCTBUTEJIILHOCTh BTOPOU U TPEThel CTyIeHel TOKOBOM 3amuThl oT Mexaydazubix K3
21. Juctanuuonnsie 3amuthl. [Ipuniun aevicteus. [logsoaumeie k MOC Ben4HHBIL.
Xapaxrtepuctuku cpadareiBanus MOC.

22. Tpexcrynenuaras AUCTaHIMOHHAS 3alllMTa JIMHUU deKTponepenaun. Hasnauenue
ctyneneil. Beibop napamerpos cpabateiBanus | u Il ctyneneit. CpaBHeHHE ¢ TOKOBOM 3alIUTON
or M@ K3.

23. Br16op mapameTpoB cpabaThIBaHUS U OIIEHKA YYBCTBUTEIBLHOCTH TPEThEH CTYIIEHU
JMCTAaHLIMOHHOM 3alUThl TUHUH AnekTponepenaun. CpasHenue ¢ MT3.

24, Haznauenue u pynkuuu P3. Tpeboanus k ycrpoiictsam P3.

25. [ToHsITHE CEIEKTUBHOCTH. 3aIUTHI ¢ A0COIOTHOM M OTHOCUTEIIEHOM

CeJIEKTUBHOCTHI0. [IpuBecTr mpumepsl.
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26. OcHOBHBIE CTIOCOOBI BBIITOJHEHHS OBICTPOICHCTBYIOMINX 3aIUT JTMHUN
3JIEKTpOIIepeauu.

27. [Tpononbhas nuddepeHnnanbHas TOKOBas 3alIUTa JIUHUH 3JIEKTpOIIepeIayn.
[Tpunuun peiictBus. Tok HeGananca. OCHOBHBIE IPUYMHBI, OTPAHUYMBAOLIUE 00IaCTh
IPUMEHEHHUS 3aLUTHI.

28. Huddepennmansuo-daznas BY 3ammura nuHuii snexkrponepenayn. [Ipunmmmn
neiictBus. CTpykTypa KaHana cBs3u. HasHaueHue myCcKOBBIX OpraHoB.

29. [Tpunnun neficTBus U CTpyKTypHas cxema quddepennmnanbao-daznoit BU
3ammThl. Ha3HaueHHe OCHOBHBIX OPraHOB PEJICMHON YacTH 3aLUTHI.

30. [Tonepeunas nuddepeHanbHas TOKOBas HAIIpaBJIeHHAs 3alUTa apajljelbHbIX
auHAl. [IpuHIMD KefcTBrs 3amuThl. Be100p mapamMeTpoB cpabaThbiBaHHS U OLIEHKA
YyBCTBUTEIBHOCTH. «MepTBasi» 30Ha 3aiuThl. KackanHoe nelicTBUE 3alUThI.

31. [Tpunnun neiictBus nonepeyHoit nuddepeHnaaTbHOR TOKOBOW HapaBIeHHON
3aIUTHI NapAJIIENbHBIX JIMHUM. CXeMbl Lenel monepevyHon 3amuTel. Paccmorpers
¢ynkunonupoBanue cxembl pu K3 Ha oiHON U3 TMHUA.

32. Br16op mapameTpoB cpabaTbiBaHUs U OLIEHKA YyBcTBUTENbHOCTH MT3
napaJuleJIbHBIX JIMHUN HanpsokeHueM 35kB.

33. brnuxnee u ganbHee pesepBupoBanue. [IpenmyiiecTBa U HEAOCTATKU KaXI0TO
cnocoba. YPOB.

34. OcHoBHbIE BUBI TOBPEKACHUN U HECHOPMAJIBHBIX PEKUMOB pabOThI
TpaHcopmaropoB. TpeboBaHus K pereiHON 3aIuTe.

35. I"a3oBas 3amura TpanchopmaropoB. Haznauenue u npuniun aeicteus. OreHka
3aIUTEHI.

36. [IpononsHas quddepennmranbHas TokoBas 3amnmTa Tpancopmaropa. [puniumn

JecTBUS. YUeT pa3HbIX TPYIII COSAUHEHHSI 0OMOTOK TpaHC(OpMAaTopa MPH BHITIOTHEHUT
T depeHIanbHoM 3auThl. PacyeT TOKOB B LENAX UUPKYIISLMU 3alUTHI.

37. . OCHOBHBIE TPUYMHBI TTOSIBJICHUS TOKA HebaJlaHCca B MPOAOIBHOMN
TuddepeHIanbHON 3amuTe Tpanchopmaropa. Y ciaoBus BbIOOpa Toka cpabaThIBaHUS.
CnocoObl yMeHbIlIEHUs BIUSHUS TOKOB HebanaHca npu BHemHUX K3 Ha pa®oTy 3aluThl.

38. Crioco0b1 0TCTpOKH Ipo10sibHON AU epeHInanbHOM 3auuThl TpaHchopMaTopa
0T OpPOCKOB TOKa HAMarHMYMBAHHUSL.
39. [Tpunnun neiictBus auddepennnanbHON TOKOBOM OTCeUKH TpaHchopmarTopa.

CxeMbl coeTMHEHHST 0OMOTOK TpaHCchopMaTopoB Toka. BeiObop Toka cpabaTeiBanus. OrieHka
K03(ppHILIMEeHTa TyBCTBUTEIBHOCTH.

40. [Mpunuun neiictBus nuddepeHuantbHON TOKOBOI 3aIUThl TpaHchopmaropa.
Hcnonb30BaHue pele ¢ MpOMEXYTOUHBIM Hachlaomumces Tpancpopmaropom (tumna PHT)
JUTSI TIOBBIIIEHUS YyBCTBUTEIBHOCTH 3AIIUTHI.

41. [Tpunnun neiictBus auddepeHnnanbHOM TOKOBOH 3auThl TpaHchopMaTopa ¢
TopMokeHueM (pene tuna J[3T-11). Haznauenne TopMokeHHUS.
42. PezepsHble 3amuThl TpaHchopmaTopos oT BHemHuX K3. Beibop nmapamerpos

cpabaThIBaHUsI, CXEMbI TIOJKITIOYEHHS] 0OMOTOK pejie K TpaHc(hopMaTopaM TOKa U MTPOBEpKa
qyBCTBUTEIbHOCTH M T3 noHmxkaromiero 18yxooMoToqHoro rpancdopmaropa. (Unom >
110xB).

43. Pe3epBHbIe 3alIUTHI IBYX- U TPEXOOMOTOUYHBIX MOHMKAIOIINX TPaHC(HOPMATOPOB
ot BHeIHUX K3. OcOGEHHOCTH BBINOIHEHUS PE3EPBHBIX 3aIUT TPEXOOMOTOUHBIX
TpaHc(hOpMaTOPOB NMPHU HATUYUH JIBYCTOPOHHETO ITUTAHUSL.

44, OcHoBHbIE cTIOCOOBI BBITTOJIHEHUS peieiiHON 3auuThl KH. [IpuHnun gelictBus
TuddepeHIMaIbHOM 3aUThl KH. Y cIIOBHs BbIOOpa ToKa cpadbareiBanus J(3111.

45. Jlornueckas 3ammuTa muH. [IpuHIMn geicTBus 3amuThl. [IoSICHUTE paboTy CXEMBI.
46. Henonnas nuddepenunanshas 3amura muH. [Tpunnun neiictsus. Beidop

napameTpoB cpadaThIBaHUSI.

12



47. OcHOBHBIE BU/IbI TIOBPEXKICHUI 1 HECHOPMAJIBHBIX PEXHMOB paOOTHI T€HEPATOPOB.

TpebGoBanus k peneliHoi 3amuTe. OCHOBHBIE M pe3EPBHBIC 3AIIHTHI.

48. [TpononbHas u nonepeunas nuddepeHuaIbHbIe 3aUThH TeHEpaTopa.
Haznauenwe. [Ipunnumn nevicteusi. Beioop mapameTpoB cpabaTbiBaHuUs.

49. CpaBHUTH yCIIOBUS BBIOOpA TOKOB CpabaThIBaHUS MPOAOIBHOM

T epeHranbHOM 3alUThl FeHepaTopa u TpaHcopmaTopa.

50. 3ammTa OT 3aMBIKaHUs Ha 3eMJII0 OOMOTKH cTaTopa reneparopa. Hasnauenue.
CriocoOb! BBIIIOJIHEHUS 3AILUTHI.

ol. 3ammTa oT 3aMBbIKaHUsI OOMOTKH POTOpa TeHepaTopa Ha 3eMIII0 B OJTHOW U JIBYX
toukax. Haznauenue, TpeboBanus k 3amuTe. [Ipumepsl BbINOIHEHUS.

52. TpeboBanus k 3ammraM reueparopa oT BHeHUX K3 1 neperpys3ku pabounMu
tokamu. Buapl 3amut. HazHaduenue u Be1Oop napameTpoB cpadaTteiBanus MT3 ¢ [TOH.
53. TpeboBanus K 3a1UTe TeHEPATOpa OT MEPETPy3KH TOKaMU 00paTHOU
H0CJIE10BAaTENbHOCTU. BpIOOp MapaMeTpoB cpabaThIBaHus ABYX- (UETBIPEX) CTYIEHUATON
3amuthl Ol

54, 3amMra OT MOBBILLIEHUS HANPsHKEHUs Ha reHeparopax u 6iokax. Hasznavyenue.
Br16op napamerpoB cpabarbiBanust. HazHaueHue 1 BBITOTHEHHUE 3alIUTHI OT IOTEPH
BO30YXKICHHUS.

95. OcHoBHbIE BUbI HOBPEKIECHUN U HEHOPMAJIbHBIX PEKUMOB pabOThI OJI0KOB
re"eparop-Tpancopmarop. TpeGoBaHus 1 OCOOEHHOCTH BBIIOJIHEHUSI OCHOBHBIX U PE3E€PBHBIX
3aluT.

56. OcHOBHBbIE 3aIIUTHI OJIOKOB F'eHEpaTOP-TpaHC(HOPMATOP OT BHYTPEHHHUX
HOBPEXKICHHMN.

57. Haznauenue AIIB, TpeboBanusi, ciocoObl mycka. Bo3mosknoctu Y /13 mpu
Hanuuuu AlIB.

58. Ocob6ennoctu  BbinoiHeHust AIIB Ha IMHUAX C IBYCTOPOHHUM MHUTAHUEM.
59. Haznauenue ABP, tpe6oBanus k ABP, mapamerpsl cpabaTbiBaHUS IIyCKOBOTO

OpraHa HaIpsDKEHHUS.
ABTOMaTHUYECKOE peryarupoBaHue Ko3ppuiienTa TpanchopManuy MOHMKAIOILIETO
TpaHchopmaropa.

MaTepnanbl AJIA MIPOBEPKU OCTATOYHBIX 3HAHUI

1.Kakas u3 nepeuncieHHbIX 3aluT 00J1a/1aeT a0COTIOTHOM CeNeKTUBHOCTBIO?
OTBeThI:

1. ToxoBas.

2. JlucTaHIIMOHHAS.

3. IlpononbHast quddepeHnmanbHas

2. 1551 gero B nuddepeHnanbHON 3auTe IPUMEHIETCs] TOPMOXKEHHE?
OTBeThI:
1. Hns orctpoiiku ot BHT.
2. Jlis aBTOMaTHYECKOTO YBEITMYEHUS [C.3 Ipu yBenMYeHHN TOKOB BHEeITHHX K3.
3. JI71s1 aBTOMaTH4eCKOTr0 YMEHbIICHHSI TOKa cpadaThIBAaHU ITPH YBETUUEHUU TOKOB
BHyTpeHHUX K3.
3.KakuMm nomxkeH ObITh KO3((UIIMEHT YyBCTBUTEIBHOCTH NONIEPEYHOH uddepeHnanTbHONn
TOKOBOM HaIlpaBJICHHOM 3aIUTHI ITapaJuIeIbHbIX TUHUN pu K3 B TOuke paBHON
qyBCTBUTEIHHOCTH?
OtBerTsI:
1. Ku>1,5
2. Ku>1,2
3. Ku>2,0
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4.Kakue MeTopl UCTIONB3YIOTCS IJIsl TOCTPOCHUS CEIEKTHBHBIX 3AIIUT OT OJHO(MA3HBIX
3aMBbIKaHUM Ha 3€MJIO B CETSX C M30JUPOBAHHOM HEUTPAJIbIO, UMEIOIIMX HECKOJIBKO
IIPUCOEANHEHNI?

OTBeTHI:
1) KOHTpOJIb TOKA NPAMOI MOCIIE0BATENIBHOCTH
2) KOHTPOJIb HaIMPsHKEHHUS 00paTHON MOCIEA0BATEIbHOCTH
3) KOHTPOJIb TOKA HYJIEBOM MOCIEI0BATEILHOCTH

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Onucanue xapakmepucmuxu 6bINOJIHEHUS 3HAHUSL: BBICTABIIACTCS CTYACHTY, KOTOPBIH MOKa3aJl IPH
OTBETE Ha BOMPOCHI IK3aMEHAIMOHHOTO OMJIETa U Ha JIOMOJHUTEIIBHBIC BOIIPOCHI, YTO BIAIEET
MaTepHUAIOM U3YYCHHOMN JUCHIHUIUIMHBI, CBOOOHO MPUMEHSCT CBOU 3HAHUS JIJIs1 OOBSICHCHHS
Pa3NMUYHBIX SBJICHUHN U PEIICHUS 33129

Oyenka: 4
Onucanue xapaxmepucmuxu 6bINOJIHeHUs. 3HAHUS: BBICTABIIICTCS CTYJICHTY, B OCHOBHOM
NPaBUJIBHO OTBETHBILEMY Ha BOTIPOCHI SK3aMEHAI[HOHHOTO OMJIETa U HA JOMOJHUTEIbHBIC
BOTIPOCHI, HO JIOMYCTHBIIIEMY IPH 3TOM HEPUHITUITHAIBHBIC OITHOKH

Oyenka: 3
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs] 3HAHUSL: BBICTABIISICTCS CTYACHTY, KOTOPBIH B OTBETaX Ha
BOIPOCHI AK3aMEHAIIMOHHOTO OMJIeTa JIOMYCTHII CYIIECTBEHHBIC U JIaxe rpyObie OMMOKH, HO 3aTeM
HCIIPABHII UX CaM

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy
Onenka omnpexensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM CHUCTEME AJIS

crynentoB HIY «MOW» Ha OCHOBaHMM CEMECTPOBOW M 3K3aMEHAIIMOHHOW COCTaBislomUX. B
MIPUJIOXKEHUE K TUTIIIOMY BBIHOCUTCS OIICHKA 32 2 CEMECTP.
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