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Pabouas nporpamma AucHUIUIMHBL « OCHOBBI PEJIEMHON 3alUTHl M aBTOMAaTU3AINH
HYHEPrOCUCTEM) COCTABJIEHA B COOTBETCTBUU C YUE€OHBIM IJIAHOM IO HAMPABIICHUIO MO /1-
rotoBku 13.03.02 «DaeKTposHEpPTreTHKA U AJIEKTPOTEXHUKA», TPOPUIL «DIEKTPOIHEP-
reTu4ecKkue cucreMmsl U cetw» i 2023 roxa npuéma 1o OYHOM, 3a04HOM M OYHO-
3a049HOM popmam 0OydeHHUS.

CocraBureib:
3aBeayromuii kKapeapou
«INEKTPUYECKUE CTAHIIUNY, K.T.H. g Tkauenko C.H.

(noﬁnncn;)

PaGouas mporpamMmma paccMoTpeHa W MPUHATA Ha 3aceaHuu Kadenpsl «IJek-
TPUYECKUE CTAHIIUN.

[Ipotokos ot «Z¥» 03 2023 roma Ne 7
3aBeyromuii Kadeapoit i Tkauenko C.H.
(nog.umc:;) (®.1.0.)

Pabouas mporpamMma corJjiacoBaHa C BBINTyCKaroNien kageapoit «DIeKTpudeckue
CHCTEMBI».
[TpoTtokos ot «0» 03 2023 roga Ne 8

» 5 Y/
3aBenyromuid kadeapoit 'W [TonkoBanuenko J1.B.
(nG7HC) (®.1.0.)

Pabouas mporpamma ogoOpeHa ydyeOHO-MeToauveckoil komuccueit [[OYBIIO
«IOHHTY» no nanpaiennto noarotoBku 13.03.02 — «DnekTposHepreTuka U 3JeK-
TPOTEXHUKAY.

[IpoToxoit oT « 23 » 03 2023 roma Ne 3

IIpencenarens — Tkauenko C.H.

(no';LnMCb) (®.1.0.)

Pabouas nporpamma npoaJiena st 20 roja npuéma Ha 3aceqaHuu Kadeapbl
«DNEeKTPUYECKHE CTAHLIUI.
[TpoTOKOJ OT « » 20 rojaa Ne

3aBenyromuid kadeapoit

(noamnuce) (®.1.0.)

Pabouast nmporpamma mpoaJena s 20 roja npuéma Ha 3aceaHuu Kadeapol
«DJIEKTPUUYECKUE CTAHIIUM.
[TpoToKOJI OT « » 20 roma Ne

3aBeayronmii kadeapoi

(noanuce) (®.1N.0.)



1 OBBEKT, HEJIb U 3ATAYHN OCBOEHMUSA INCHUIIVINHBI

JlucuuniauHa paccMaTpuBaeT BOMPOCH (YHKIIMOHUPOBAHMS W TPUHIUIIOB MO-
CTPOEHHUS YCTPONCTB M CHCTEM PEJIICHHON 3allUThl U aBTOMAaTU3alUU OOBEKTOB 3JIEK-
TPOIHEPTETUUECKUX CUCTEM.

Llenv oucyunnumol:

dopMupoBaHue 3HAHUHN, YMEHUHN U MPEJCTaBIECHUN B 00JIaCTH TEOPUH U MPAKTH-
KU IPUMEHEHHUS CUCTEM PEJICMHON 3alUThI U ABTOMATUKU.

B pesynprare 0CBOCHUS JUCLUIUIMHBI CTYICHT JOJDKEH:

3HATh:

0COOCHHOCTH aBapUMHBIX U AaHOPMAJIBHBIX PEKUMOB PaOOTHI B 3JIEKTPOIHEPreTH-
YEeCKUX CHUCTeMaX Pa3IMYHbIX KJIACCOB HAIPsDKCHUN; Ha3HA4YCHHE, 3JIEMEHTHYI0 0a3y,
(yHKUIMOHAIBHBIE YaCTU M OPraHbl, OCHOBHbIEC NMPUHLMUIIBI JEHCTBUS YCTPOICTB U CH-
CTEM PEJICHHOM 3aIlUThl U aBTOMATUKH, (PYHKIMHU, CBOICTBA U TPEOOBAHMUSI, IPEBABIISA-
eMbIe K €€ YCTpONCTBaM; 0COOEHHOCTH UCTIOJHEHHUS 3alllUThl U aBTOMATUKHU KaOEJIbHBIX
Y BO3IYUIHBIX JMHUW JJIEKTpONEpenad, JIEMEHTOB JJIEKTPUYECKUX CTaHUUMWA W TOA-
CTaHIUM, TOTpEeOUTENeH PEKTPOIHEPTUH; CXEMBI PEJICHHON 3alIUThl HA OCHOBE aIla-
paTHBIX (PYHKIIMOHAJIBHBIX 3JIEMEHTOB; HM3-MEPUTENIbHbIE CHUCTEMbl CHUHYCOMJIATbHBIX
HaIPSDKEHUU U TOKOB, IPUMEHSEMbIE B YCTPOUCTBAX PEJICHHON 3aIUTHl U ABTOMATUKU;
JOCTIKEHUSI HAYYHO-TEXHUYECKOTO Mporpecca B 00J1acTy PEICHON 3alllUThl U aBTOMa-
TUKH, TIEPCIIEKTUBBI €€ Pa3BUTUS U COBEPIICHCTBOBAHUS; CIIOCOOBI COTJIACOBAHUS JICH-
CTBMS TOKOBOM 3aILUTHI U YCTPOUCTB aBTOMATHUKHU; BOIPOCHI MUKPOIIPOLECCOPHBIX CH-
CTEM pEeJIEUHON 3allUThl U ABTOMATUKU OOBEKTOB AJIEKTPUUECKUX CTAHIUNA U SIHEPTOCH-
cTeM;

YMeTh:

AHAJM3UPOBATh HAYYHYIO M TEXHUYECKYIO JIMTEPATYPY IO TEMATHUKE HUCCIIEIOBA-
HUS; TIOHUMAaTh U COCTABIISITh CXEMBI PEJIEUHOMN 3alIUTHI 1J11 OOBEKTOB 3JIEKTPOIHEPTe-
TUYECKUX CUCTEM U OOBEKTOB ANEKTPOCHAOKEHUS;

BJIA/ICTh:

BJAJIeTh METOJaMHU BBIOOpA U OOOCHOBAHMS PENEHHON 3alUThI IEKTPOIHEPre-
TUYECKUX OOBEKTOB, a TAKXKE pacuéTa rmapaMeTpoB uX cpabaTbIBaHusA, BIaJE€Th METO/IA-
MU BbIOOpA U3MEPUTENBHBIX TPAHC(POPMATOPOB TOKA U HAINPSIKEHUS, BIAJETh METO/1a-
MU TIPOBEPKH pabOTOCIIOCOOHOCTH YCTPOMCTB PENICHHOMN 3aIUTHI.

[Ipouecc u3yyeHHs] OUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIEAYIOLINX
komnerennuii: [1K-3; I1K-4; TTK-5.

2 MECTO JUCIHMIIINHBI B OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMME

JlucuuniauHa OTHOCUTCS K UKy Mpo(hecCHOHANBHBIX AUCIUIIINH BapUaTUBHOMI
YacTH y4eOHOro IJIaHa.

basupyeTcst Ha 3HAHUAX U YMEHUSX, KOTOPbIE CTYACHT MPUOOpPET MPH OCBOCHUH
NPEIIECTBYIONINX AUCIUIUINH: 00mas (U3uKa, TEOPETHUECKUE OCHOBBI JJIEKTPOTEX-
HHUKH, BBICIIAS MaT€MaTHKa, JEKTPOMArHUTHBIE MEPEXOHBIE MPOLECCHI, dIEKTpUYe-
CKHE MalINHbI, JIEKTPHUUECKUE aNIapaThl, HIEKTPOTEXHUUIECKNE MaTEPHAJIBL.



3HaHUS U YMCHMU, HpI/IO6peTCHHBIe IIpn OCBOCHUU I[aHHOﬁ AUCHOUILINHBI, pCain-

3YIOTCS CTYJACHTOM IIPU U3YYECHUHU IOCIEAYIOMUX JUCLUIUINH 3JIEMEHTBI CUCTEM aBTO-
MaTHKH{, aBTOMAaTH3alisl IMPOU3BOJCTBEHHBIX IPOILECCOB MPOTrpamMMbl OaKalaBPCKOM
IIOArOTOBKH, MUKPOIIPOLIECCOPHAs peJieiHas 3allUTa, UHTEIUIEKTY JIbHBIE 3aLUTHI [IPO-
rpaMMbl MaruCTe€pCKOW MOATOTOBKU; IMPOXOXKIACHUU I'OCYIAPCTBEHHON UTOTOBOW aTTe-
CTalLlH.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

3.1 Pacnpenesnenue yuyeOHbIX 4aCOB MO0 TeMaM JMCHHUIUIMHBI U BHJIAM 3aHS-

TUH
KomnuectBo yacos

Ne

T HanmenoBanue tem (ounasi/3aounas popma)

M:I (comeprKaTeTbHBIX MOJTYJICH) Beero B TOM uncne

Jlexuuu ITpakr. | JlaGop. CPC

1 | HasHaueHHC penCHHOM salHTEI 5/7/7 3/1/1 0/0/0 | 0/0/0 2/6/6
U aBTOMATHKH
OCHOBHbIC IPUHIIHIIBI TIOCTPOE-

2 | HUSI peTICWHOM 3alUThI U aBTO- 7/8/8 4/1/1 0/0/0 1/1/1 2/6/6
MaTHKH
OCHOBHBIC BUJIBI TIOBPEIKICHUI

3 Y aHOPMAJIbHBIX PEXHMOB pado- 5/8/8 2/1/1 0/0/0 1/1/1 2/6/6
TBI B QJICKTPOYCTAHOBKAX

4 | Toxomas oTceuKa OT MEKAYPA3- | 417/g 4/1/1 0/0/0 | 1/011 2/6/6
HBIX KOPOTKHX 3aMbIKaHHI.
MakcumanbHas TOKOBas 3al[uTa

5 | (MT3) or mesayasiieix kopot- | g/6/7 201 | 000 | 100 | 26/6
KuX 3aMbikaduii. CTyneHvaTas
tokoBas 3anuTa (CT3)

6 | HampasienHas TOkoBas 3alluTa 7/6/8 4/0/1 0/0/0 1/0/1 2/6/6
3aIIUThl OT 3aMBIKAaHHUI Ha 3eM-

7 |00 B COTAX € TNYXOSAICMICHHON | 2,69 4/0/1 0/0/0 | 1/0/0 2/6/8
1 3¢ HEKTUBHO 3a3eMIICHHON
HEUTPaAJIbIO
3aIUThl OT 3aMBIKAaHHI Ha 3eM-

8 JIFO B CETAX C U30JUPOBAHHOMN U 7/6/10 4/0/1 0/0/0 1/0/1 2/6/8
KOMIICHCUPOBAHHON HEUTPAJIBIO

9 | [ucrannmonnas 3ammra 5/6/10 2/0/1 0/0/0 1/0/1 2/6/8

10 | !IponomsHas tdpepenuars- 7/6/9 4/0/1 0/0/0 | 1/0/0 2/6/8
Hasi TOKOBasI 3aIlnTa

11 | Honepeunas mupdepenmmarns- 5/6/9 2/0/1 0/0/0 | 1/0/0 2/6/8
Hasl 3alluTa
Penelinas 3ammra 1 aBTOMaTHKa

12 | cunoBBIX TpaHC(HOPMATOPOB U 7/8/8 2/0/0 0/0/0 1/0/0 4/8/8
aBTOTpaHC(HOpPMaTOPOB
Peneitnas 3ammra CHHXpOHHBIX

13 | FEHCPATOPOB IICPEMEHHOTO To- 71819 2/0/1 0/0/0 | 1/0/0 4/8/8

ka. OcoOOEHHOCTH BBIMOTHEHUS
peeitHOM 3alUThl OJIOKOB re-




HepaTop-TpanchopMaTop

14

Penelinag 3amura CUHXPOHHBIX
U aCHMHXPOHHBIX JJIEKTPOJBHIa-
Tenein

7/8/4

2/0/0

0/0/0

1/0/0

4/8/4

15

OcoOeHHOCTH BBINIOJHEHUS 3a-
LIUT 0710KOB JUHUS-
TpaHcopmMaTop. Beicokoua-
CTOTHBIE 3ammThl. Juddepen-
IIaIbHO-(ha3Hasl 3aIIMTa

7/8/4

2/0/0

0/0/0

1/0/0

4/8/4

16

YCTpolcTBO  pe3epBUpPOBAHUS
otkaza BbeIkmouarens (YPOB).
3amra cOOpHBIX MIKUH. Y CTPOIA-
ctBo ABP u AYP

5/9/4

2/1/0

0/0/0

1/0/0

2/8/4

17

Penetinas 3ammra u aBTOMaTHKA
CUCTeMBbl COOCTBEHHBIX HYX]I
AJIEKTPOCTAHIIMN Y MTOACTAHIINI

7/8/5

2/0/0

0/0/0

1/0/1

4/8/4

18

[IpyHUMIIBI TIOCTPOEHUS U OCO-
OEHHOCTH MUKPOIIPOLIECCOPHBIX
CUCTEM PEJICUHOW 3alUThl U aB-
TOMaTHKH.

7/8/5

2/0/0

0/0/0

1/0/1

4/8/4

19

OCOOEHHOCTH  MOCTPOEHHUST U
(GyHKIIMOHUPOBAHUSI CUCTEM pe-
JICWHOM 3allUTHl U aBTOMATHUKU B
sHeprocucreMax ¢ OOJbIION J10-
Jel BO30OHOBIISIEMBIX MCTOYHH-

KOB DHEPruy KOHIENnuuu Smart
Grid.

6/7/4

2/1/0

0/0/0

0/0/0

4/6/4

Kypcosas pabora (IpoekT)

27127127

27127127

Htoro mo Bugam 3aHgITHI

144/144/144

51/6/12

0/0/0

17/2/8

52/128/116

KonTakTHas pabora (10NOJHUTEND-

Has)

6/8/8

Kontpoib

54/36/36

HUTOIo

180/180/180

(I)Ole/IpOBaHI/le KOMHeTeHHHﬁ B pe3yjgbTaTrTe 0CBOCHUA TEM NTUCHUITJIMHDBI

TeMbl JUCLUILIAHEL,
Komnerenmmn
HaIleJICHHBIC HA BBIPAOOTKY KOMITETCHIINU
[1K-3 Temsr 1-19
[1K-4 Temsr! 1, 5-10
I1K-5 Tewmsr 1, 4-12
3.2 JIlekuuu

Tema 1. HaznaueHue pesieiiHOM 3a1IUThl U aBTOMATHKH




Conepxanue TeMsbl 1: [lonstue penetnon 3amuthl. KpaTkue cBeaeHus U3 UCTo-
pun paszsutus P3uA. Knaccudukanus pene, cnocoOb1 n300pakeHus.

Tema 2. OCHOBHBIE IPUHLIMIIBI IOCTPOEHUS PEIEHHOM 3AIIUTHI 1 aBTOMATUKH.

Conepxxanue tembl 2: [IpuHiun noctpoeHust pesieiHoi 3amuthl. [lonarue myc-
KOBBIX OPIaHOB U JIOTMYECKOU 4acTH. lIoHATHE OCHOBHBIX M pe3epBHBIX 3auT. OyHK-
MK penerHoi 3ammuThl. TpeboBaHus K peneliHo 3amuTe. Kpatkue cBeeHus 0 aBTO-
MAaTUYECKUX BBIKJIIOUATENSAX U CXE€MaxX UX yIpaBieHUs. MICTOUHMKHM ONEpaTUBHOIO TO-
Ka.

Tema 3. OcHOBHBIE BHJIbI MOBPEXJICHUN M aHOPMAJIBHBIX PEKUMOB paOOTHI B
AIIEKTPOYCTAHOBKAX.

Conepxanue TeMbl 3: [IoHATHE HOPMAIBHOTO, AHOPMAJIBHOTO W aBapUHUHOTO pe-
KUMOB PaboThl. OCOOEHHOCTH AaHOPMANbHBIX PEKUMOB padoThl. Knaccubpukanus u
0COOCHHOCTH KOPOTKHUX 3aMmbikaHuii (K3) B anekTpoycTaHOBKaX.

Jluteparypa k Teme 3: [1,2,3,4,5,6]

Tema 4. TokoBas oTceuka OT MK 1y(ha3HBIX KOPOTKUX 3aMbIKaHUH.

Conepxxanue Tembl 4: OCHOBHBIE MPUHITUIIBI OCTPOCHUS 3AIMUT C OTHOCUTEIb-
HOM CEJIEKTUBHOCTHIO. [IpuHIUI neicTBUs TOKOBBIX oTceuek (TO) MrHOBEHHOIO Jeii-
ctBusi. TO ¢ BbIACPKKOI BpEMEHH.

Tema 5. MakcumanbHas TokoBas 3amuta (MT3) or Mexayda3HbIX KOPOTKUX 3a-
Mbikanuil. Ctynenuaras TokoBas 3amuta (CT3).

Conepxxanue TeMbl S: [loHATHE W NPUHLKIN JEWCTBUS MAaKCUMAJIBHOW TOKOBOWM
3amuthl (MT3) ot Mexayda3HbIX KOPOTKUX 3aMbIKaHUM. CXeMbl BKIFOUEHHS ITyCKOBBIX
opranoB MT3. Beibop ycraBok (mapamerpoB cpabarsiBanusi) MT3 ¢ He3aBUCUMOM BBI-
nepxkoil BpemeHu. CrocoObl MOBBIIIEHHs YyBCTBUTENbHOCTH MT3. BBIOOp BBIAEPIKKHU
Bpemenun MT3. Tlpunuun noctpoeHus 1 0COOEHHOCTH (PYHKIIMOHUPOBAHUS CTyIEeHYa-
Tol ToKOoBOM 3ammThl (CT3).

Tema 6. HampaBiieHHast TOKOBasi 3allluTa.

Conepxxanue tembl 6: [loHsTHE, TPUHIIUIT IEUCTBUS U 0OOCHOBAHHME HEOOXOH-
MOCTH YCTaHOBKHM HampaBieHHbIX TOKOBbIX 3amuT (HT3). Cxembl BkiItOueHHs pele
HaIpaBJIeHUs] MOIIHOCTU. TpeboBaHMs K cxemaMm BKItoueHus. Beibop ycraBox HT3.
TokoBbIE HANPABIICHHBIE OTCEUKH.

Tema 7. 3amuThl OT 3aMBbIKAHUN Ha 3€MJIIO0 B CETSIX C IIIyX03a3eMJICHHOU U 3(-
(heKTUBHO 3a3eMJICHHOW HEHUTpPaJIbIO.

Copepxxanue TeMbl 7: OOiue cBeeHrs U crienu@uka 3amuT OT 3aMbIKaHU Ha
3eMJII0 B CETSIX C TIIyX03a3eMJICHHON U 3(PPEeKTUBHO 3a3eMIICHHON. TOKOBBIE OTCEUKH




HYJIEBOW MOCIEA0BATEIbHOCTU. TOKOBBIE HANPABIECHHbBIE OTCEUYKU HYJIEBOM MOCIIEI0BA-
tenbHocTH (HIT). MT3 HII. Beibop mapamerpoB cpabatsiBanus MT3 HII. TokoBas
HarpasiyieHHas 3amurta HII. Crynenuaras ToxoBas 3ammura HII.

Tema 8. 3amMTBI OT 3aMBIKaHHWI HA 3€MIIIO B CETSIX C U30JIMPOBAHHON M KOMIIEH-
CHUPOBAaHHOW HEUTPAIBIO.

Conepxanue Tembl 8: OCOOEHHOCTH MEPEXOJHBIX MPOIIECCOB NPHU 0JHO(DA3ZHOM
3ambikanuu Ha 3emito (O33). OcHoBHble TpeboBanus 1Y k 3amute (033). YcTpoii-
CTBO OOIIEH HECEICKTUBHON CUTHAIM3AIMK OT 3aMbIKaHHS Ha 3eMIIIO. Y CTPONCTBO ce-
JICKTUBHOW CUTHAIIM3AIINH 3aMBbIKAaHUN Ha 3€MJII0 B KAOCIBHBIX CETSIX HANpPsHDKEHHEM 6-
10 kB. TokoBbI€ 3alIUTHI, pEarupyroNMe Ha EMKOCTHOM TOK CETH U Ha UCKYCCTBEHHO
CO3JaHHbIE TOKH HYJIEBOH MOCIe0BaTeNbHOCTH. CIIOCOOBI MOTYUYEHUS HCKYCCTBEHHOTO
Toka. TokoBasi 3amurta, pearupyromas Ha nonHbeii Tok HII. Ilpunuun pabGoTsel u
YCTPOUCTBO TpaHc(opMaTopa TOKa HYJIEBOU mocieaoBaTeabHOCTU. [IpuHiun paboTsl u
0COOCHHOCTH M peJie TOKa HyJleBOH mocieaoBaTeabHocTu Tuna PT3-51. Onpenenenue
napameTpoB cpabaThiBaHusi TOKOBOW 3amuThl oT O33. IIpoBepka 4yBCTBUTEIBHOCTH
3amuTel 0T O33. HampaBiieHHas 3amuTa, pearupyromas Ha EMKOCTHOM TOK CETH U Ha
HMCKYCCTBEHHO co31aHHble Toku HII.

Jlurepatypa k Teme 8: [1,2,3,4,5,6]

Tema 9. JIlucTaHIIMOHHAS 3aIIUTA.

Conepxkanue TeMbl 9: HazHaueHue ¥ MPUHIAN JICHUCTBUS JUCTAHIITMOHHOW 3aIl-
ThI ([13). XapakrepucTuku BhIICPKKU BpeMeHnu J[3. YmpolleHHas cxeMa JTUCTaHI[MOH-
HOM 3aIUTHl U 0COOEHHOCTH €€ paboThl. BJIOKMPOBKA OT HApYIICHUS IIETIEH HAMPsIKE-
HUs. baokupoBka oT kayaHuM. XapakTEPUCTUKU cpabaThIBaHUS pejie CONMPOTHUBIICHUS.
CxeMbl BKIIIOUEHUS pelie conpoTuBiieHus. OlleHKa TOYHOCTU PabOThI pejie CONMpPOTUB-
nenus. Beibop mapameTpoB cpabaTbiBaHUsI TUCTAHIIMOHHOM 3amuThl. O0IacTh MpUMe-
HEHUsI TUCTAHIIMOHHBIX 3alIUT Ha 00BEKTAX YHEPTOCUCTEM.

Tewma 10. IIpogonbHas nuddepeHnraibaas TOKOBas 3aIuTa.

Conepxxanue teMbl 10: Haznauenue u knaccuduxanus quddepeHnnanbHbIX 3a-
. [Tpunnun neictBus npoaonpHON auddepenuansaoit 3ammtel (I1/13). Toku He-
Oamanca B nuddepeHnmanpHoi 3amure. [Ipuniunel Beimognenus 13 nuauii smek-
Tponepeaad. OCOOEHHOCTH HCTOJIBb30BaHUs TH((EpEeHITNATBHBIX Pejie C TOPMOKCHHEM.

Tema 11. Ilonepeunas nuddepeHimanpHas 3anmra.

Copepxanue teMbl 11: HazHauenue m npuHUUI JEHCTBUA mornepeyHon nudde-
PEHLMAIBHON 3aIUTHI MAPAJIIENbHBIX JIMHUM deKkTponepenad. OnpeaeneHue napameT-
poB cpabatbiBaHusl. MepTBast 30Ha nonepedyHoil AuddepeHnnanbHon 3amuTel. OcobeH-
HOCTU CXEMbI TOKOBOM nonepeyHoi nuddepennumanbHoil 3amutel. Haznauenue, npun-
LU JIeHCTBUS U OCOOEHHOCTH MCIOJHEHMS HANpaBIEHHOMN momnepeuyHoil nuddepeHuu-
aJIbHOU 3aLLUTBHI.




Tema 12. Peneiinasi 3amuTa U aBTOMaTHKa CHUJIOBBIX TPAaHC(HOPMATOPOB M aBTO-
TpanchopmMaTopos.

Conepxxanue TeMbl 12: AHaJIN3 HOPMAJIbHBIX, AaHOPMAJIbHBIX U aBapUMHBIX pe-
XKUMOB pPabOThl CHJIOBBIX TPAaHC(POPMATOPOB M aBTOTpaHcPopMaTopoB. TpedoBaHUs
[TYD oTHOCHUTENBHO pENEeHON 3alUThl U ABTOMATUKU CHJIOBBIX TPaHCPOPMATOPOB U
aBToTpancopmaTopoB. OcoOeHHOCTH NPOAOJIbHON U depeHnaTbHON  3alUThI
TpanchopmaropoB. O60CHOBaHNE HEOOXOIUMOCTH U MEPHI 10 BHIPABHUBAHUIO BTOPUY-
HbIX TOKOB B Tuiedax [1J[3. Toxku nebamanca B auddepeHmanpHoi 3amure. ['azoBas
3amuTa. 3anmTa oT neperpysku u MT3 tpanchopmaropoB. Cxemsr P3 tpanchopmaro-
POB M aBTOTpaHC(HOPMATOPOB.

Tema 13. Peneiinas 3anmra CHHXPOHHBIX T€HEPATOPOB MEPEMEHHOTO ToKa. Oco-
OCHHOCTH BBITIOJIHEHUS PEICHHOM 3alUThl OJIOKOB TeHepaTop-TpaHchopmarop.

Conepxanue TeMbl 13: AHaIN3 HOPMAJIbHBIX, AaHOPMAJIBHBIX U ABAPUMHBIX pe-
KUMOB pabOThl CUHXPOHHBIX T'€HEPATOPOB MepeMeHHOro Toka. Tpeboanus I1YD ot-
HOCHUTEIIbHO PEJeHON 3alIUThl U aBTOMAaTUKU CUHXPOHHBIX reHepaTopoB. OcoOeHHO-
CTH MPOJAOJbHON Au(depeHIuaTIbHON 3Tl CHHXPOHHBIX T€HEPATOPOB M MOBBIIIA-
IOMMUX OJIOYHBIX TpaHchopmaTopoB. Toku Hebamanca B auddepeHInaIbHON 3aluTe.
[Tonepeunas auddepeHuanbHas 3allMTa CHHXPOHHBIX T€HEPaTOpOB. 3allluTa OT Mepe-
TPY3KH TOKaMU OOpAaTHOM MOCIEN0BATEILHOCTH, TUCTAHIIMOHHAS 3aIIUTa OT BHEIIHUX
cummMmeTpruHbix K3. 3amura ot O33 CHHXpOHHBIX TeHepaTopoB. OCOOEHHOCTH BBITIOJ-
HEHUS M CXEMbI PeNICHHON 3alUThl OJIOKOB TeHepaTop-TpaHcPopmMaTop.

Tema 14. Peneitnas 3ammra CHHXPOHHBIX M ACHHXPOHHBIX 3JIEKTPOJBUTATEIIEH.

Conepxanue TeMbl 14: AHaIN3 HOPMAJIbHBIX, AaHOPMAJIbHBIX U ABAPUMHBIX pe-
KUMOB pa0OThl CUHXPOHHBIX M ACHHXPOHHBIX 3JekTpoaBurarenei. Tpeboanus 11V
OTHOCHUTENIBHO PEJIECHHON 3alUTHl U ABTOMATUKU CUHXPOHHBIX M ACHHXPOHHBIX 3JIEK-
TponBurateneil. TokoBas oTceuka snekTpojBurateneil. OcoOEHHOCTH NPOAOIbHON
g depeHnnanbHON 3aIUThl CHHXPOHHBIX U ACUHXPOHHBIX AJIeKTpoaBurateneit. Toku
HeOaanca B qudpepeHnnanbHoi 3anmTe. 3anmTa OT Ieperpy3kn TOKOM cTaTopa. 3a-
mmta oT 033 npucoeauHeHnsT KaOenb-ABUraTeIb. 3alluTa OT aCHHXPOHHOI'O PeKuMa
CHHXPOHHOT'O 3JIEKTpOJBHUrareiid. ['pymnmoBas 3amuTa MUHUMAJIBHOTO HAMNpPsHKEHUS
CEKIIMU C JABUTATEIbHON Harpy3koil. CXxembl pesneiiHO# 3aluThl CHHXPOHHBIX M aCHUH-
XPOHHBIX IEKTPOJBUTATENEH.

Tema 15. OcoOGeHHOCTH BBITIOJTHEHHUS 3alIUT OJIOKOB JUHUS-TpaHCHOPMATOP.
BricokouactoTHbie 3amuthl. JJuddepennuansuo-paznas 3ammura.

Conepxxanue Tembl 15: OCOOEHHOCTH BBIMOJHEHUS 3alIUT OJOKOB JIMHUS-
TpaHchopmarop. AHamM3 OCOOCHHOCTEH CyIIEeCTBYIOIIUX pemeHui. HazHnauenwue,
OPUHIUI JIeACTBUSI U OCOOCHHOCTH HMCIOJHEHHUs BBICOKOYACTOTHOM nuddepenimaib-
HO-azHoi 3anuThl (JD3).




Tema 16. YcTpoiicTBo pe3epBupoBaHus oTKaza Bbikiatouarens (YPOB). 3amura
cOopHbIX mMH. Ycrpoiicteo ABP, AIIB u AYP.

Conepxxanue teMbl 16: [IoHsTHE, HA3HAYEHUE U NPUHIUI ACHUCTBHS YCTPOMCTBA
pesepBupoBaHus oTkaza Bbikiodatens (YPOB). IlpuHiunbel mocTpoeHUs 3aliuThl
coopubix muH. [lonstue nuddepenunansuoit 3amutel mwuH (J3L). Pacuér mapamer-
poB cpabarbiBanus JI3LLI. Tlonstue, Ha3HaUEeHUE W MPUHUUI JEHCTBUS YCTPOMCTB aB-
TOMAaTUYECKOTO BBOJa pe3epBHoro nutanus (ABP), aBromaTuueckoro moBTOPHOTO
BKiroueHus (AIIB) u aBTomaTudeckoi yacToTHOM pasrpy3ku (AUP).

Tema 17. PeneitHas 3amura U aBTOMaTHKa CUCTEMbl COOCTBEHHBIX HYXKJ DJICK-
TPOCTAaHLMK U MOACTAHIIHM.

Copepxanue TeMbl 17: AHanu3 pexXxuMoB pabOThl CETH COOCTBEHHBIX HYXK] CO-
BPEMEHHBIX 3JEKTPUUYECKUX CTaHUMHU 1 noAcTtanuuil. TpeboBanus [1YD u ocobeHHOCTH
pEJIeHON 3allUThl U aBTOMAaTHKa CUCTEMbI COOCTBEHHBIX HYXJ 3JIEKTPOCTAHUUN U
NOACTaHIUU.

Tema 18. IIpuHIUIIBI TOCTPOCHUS U OCOOCHHOCTH MHUKPOIPOIECCOPHBIX CUCTEM
pEIIEHOM 3aIUTHI U AaBTOMATHUKHU.

Conepxkanue Tembl 18: [lpuHuun AeCTBUS M KOHCTPYKTUBHBIE OCOOECHHOCTH
MUKPOIIPOLIECCOPHBIX CHUCTEM PEJICMHOMN 3aluThl U aBToMaTuku. Crienuduka HaCTpOi-
ki (HaJagku) NU(POBBIX TEPMUHATIOB. YTIpaBieHHUE U CB3b. CucTema 1udpoBoil peru-
cTpanuu aBapuitHbeix cutyauuii (PAC).

Tema 19. OcoOeHHOCTH MOCTPOEHUA M (PYHKIIMOHHPOBAHUS CUCTEM PEICUHON
3alIUTHl U ABTOMATUKHU B HEProcucTeMax ¢ OOJIBIION J10JIeil BOZOOHOBISIEMBIX UCTOY-
HUKOB 3Hepruu KoHuenuuu Smart Grid.

Conepxxanue Tembl 19: TloHsITHE SHEPTOCUCTEMBI C OOJIBIIION 10l BO30OHORBIIS-
€MbIX UCTOYHUKOB 3Hepruu KoHueniuu Smart Grid. OcoOeHHOCTH OpraHU3aliy KaHa-
JIOB CBSI3M JJII CKOPOCTHOTO oOMeHa MH(popMaleil Mexay TepMUHAJaMu pesieHOon
3amMThl B paMkax nmpotokosia MOK 61850. Mecto 1 poib MUKpPONPOLIECCOPHBIX TEP-
MUHAJIOB B HMEpapXuM YyIpaBieHus 1udpoBoil mojctaHiuu. [loHsITHE ananTUBHBIX
YCTaBOK.

3.3 IIpakTn4yeckne 3aHATUSA
[IpakTuueckue 3aHATUS HE TPETYCMOTPEHBI YUSOHBIM TIAHOM.

3.4 JIabopaTopHble padoThI

Ne OO0neM, yac. Jlute-
Tema paboThl
/o OYH/3209H patypa
HccnenoBanne SJIEKTPOMAarHUTHBIX M CTATHYECKHX
1 A P 2/1/2 [7]

peJie TOKa U HAMPSDKCHUSI
2 HWccnenoBaHre BCIIOMOTATEIbHBIX pejie:  BpPEMEHH, 2/1/2 [7]




MIPOMEKYTOYHBIX, YKa3aTEIbHBIX
3 VcnplTanne MHIYKIIMOHHOTO pene Toka tuna PT-80 2/0/2 [7]
4 VccnenoBanue pesie HanpaBaeHUs] MOITHOCTH 2/0/2 [7]
5 HccnenoBanne MakCMMaJIBHOW HANpaBIEHHOHW TOKO- 2/0/0 [7]
BOH 3aIIMTHI OT MEXTy(Pa3HbIX KOPOTKUX 3aMbIKAHHH
6 HCSJI@JIOB&HI/IG pene tuna JI3T-11 u quddepennnans- 2/0/0 [7]
HOM 3aIuThI TpaHchopmaTopa
HccnenoBanne TOKOBOM 3aIllUThl OT 3aMBIKAaHUHA Ha
3eMJII0 C MCMOJB30BAHUEM CTAaTHUYECKOTO pejie TUla
7 . . 2/0/0 [7]
PT3-51, npumeHsemoil B cCeTAX C H30JUPOBAHHOMN
HEUTPaJIbIO
8 HccnenoBanne MUKpPOIPOILIECCOPHOTO TEPMHHANIA pe- 3/0/0 7]
JIeliHo# 3amuThl 1 aBToMaTukn ABB® REF 541
HUTOI'O 17/2/8

3.5 CamocrosTejbHas padoTa CTyIeHTa

Ne Bunast camocTosiTensHON paboOThI CTYCHTA Obmem, Hac.
n/m 04H/320YH
1 M3ydenue JeKIMOHHOTO MaTepuraa 15/53/50

2 [ToaroroBKa K MPaKTUYECCKUM 3aHATHSIM 0/0/0

3 [ToaroroBka K J1a0OpaTOPHBIM paboTaM 10/48/39

4 BhInonHeHne KypcoBoro mpoeKTa 0/0/0

5 BrinonHenne KypcoBoii paboTsl 27127127

6 BrInonHenne nHAMBHYaIbHOTO 3a1aHUS 0/0/0
HUTOI'O 52/128/116

3.6 KypcogBoii npoekT (padora), HHAUBUIAYAJIbHOE 3a/laHUE

KypcoBasi pa6oTa 1o AUCIUIIIMHE TPEAYCMOTPEHA B /-M CEMECTPE U IMOCBsIIIIe-
HAa TMPOEKTUPOBAHHUIO peJeHHOM 3aluThl M aBTOMAaTUKM OJIOKa TreHepaTop-
TpaHchopmaTrop Wi TpaHchopmaTopa cOOCTBEHHBIX HYKJ sHeproosnoka TOC u aByx
snekTpoaBurateneii [6,8]. BeimonHenne KypcoBoi pabOThl CIIOCOOCTBYET yriIyOJICHHOM
POPabOTKE OCHOBHBIX TEM JUCIUTIIMHBIL.

Ilenp — 3aKkperieHne 3HaHUK N0 U3JI0)KEHHOMY JIEKIIMOHHOMY KYpCY W pa3BUTHE
HABBIKOB CaMOCTOSITEIILHON pabOThl IPH MPOECKTUPOBAHUM PENICHHOM 3allUThl U aBTO-
MaTHKU OOBEKTOB 3JIEKTPOIHEPTETHUECKUX CHCTEM.

B pe3ynbrate BInonHEHUs paOOTH 00yUYaOLIUIICs TOJKEH:

— 3HATh NPUHUUIIBI BEIOOpA CUCTEM PENEHHOM 3alUMThl U aBTOMAaTUKH SHEPTo-
0OBEKTOB;

— YMETb I0JIb30BATHCS HOPMATUBHOM U CHPABOYHOM JIMTEPATYPOU;

— BJAJETh METOAMKAMH BBIOOpAa PENEHHOMN 3allUThl AJIEKTPOOOOpPYNOBAaHUS H
pacuéra napaMeTpoB €€ cpabaThIBaHUS.

KypcoBas pabota opopmisiercs Ha muctax ¢popmarta A4. PekomeHayeMblit 00bEM
nosicuutenbHou 3anucku — 30-40 crpanun popmara A4.

O0bEM yueOHOU Harpy3Ku IPH BBINOJTHEHUH KypCOBOM paOOThl — 27 4acoB.

NupuBuyanbHOE 3a7aHue MO JUCLHMIUIMHE HE MPEIyCMOTPEHO Y4YeOHBIM Iula-
HOM.



4 POH/JI OHEHOYHbBIX CPEJACTB

4.1 Kputepuu uW mKajJbl i HWHTETPUPOBAHHOI OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH NI

Cocmasaaiowas komnemenyuy — nOJHOMA 3HAHUL

- HyJICBOW YpOBEHb: HEBEPHBIC, HE apPIYMEHTUPOBAHHBIE, C MHOYKECTBOM I'pyObIX
OIKUOOK OTBETHI HAa BOIIPOCHI. Y POBEHb 3HAHUHN HUKE MUHUMAIBHBIX TPEOOBAHU;

- MUHAMAJIbHBIM YPOBEHb: JaHbl HE MOJHbIC, HETOUHbIE U HEAPTYMEHTUPOBAHHBIE
OTBETHI Ha BOMPOCHL. J[omyieHo MHOTO TpyObIX OMMOOK. YPOBEHb 3HAHUI HUKE MU-
HUMAaJIbHBIX TPEOOBaHUIA;

- TIOPOTOBBIM YPOBEHB: JAaHBI HEJOCTATOYHO IIOJIHBIC, TOYHBIE U apPTyMEHTHUPO-
BAHHBIE OTBETHI HA BOMPOCHL. [110X0 3HAaET TEPMUHBI, ONIPEAETCHNUS U OHSATHS; OCHOB-
HbIE 3aKOHOMEPHOCTH, COOTHOIIICHUS, MPUHIUIBL. J[OMyIeHO MHOTO HErpyOBIX OIIIH-
0OK;

- CPEOHUN YPOBEHB: JAaHBI JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHbBIC
OTBETHI HA BOMIPOCHI. B 11€JI0M 3HAET TEPMUHBI, ONPEACICHUS U MOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIICHUS, TPUHIUIIBL. JIOMYIIIEHO HECKOJIBKO HErPyOBIX OIINOOK;

- IPOJABUHYTHIN YPOBEHbB: JaHBI MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. 3HAET TEPMUHBI, ONPEIECICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHHU S, MPUHIHUIIBL. JIOMyIIIeHO HECKOIBKO HETPYObIX OIIMOOK;

- BBICOKHM YPOBEHb: JiaHbl IIOJIHBIE, TOYHbIC U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHIL. 3HAET TEPMUHBI, ONPEACICHUSI U MOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOUIEHHUS], TPUHLIMIBL. J[OMYyIIEHO HECKOJIBKO HETOUHOCTEM.

Cocmasnarowas komnemeHyuu — yMeHus

- HYJIEBOM ypOBEHbL: MOJHOE OTCYTCTBHE MOHMMAaHUS CYTH METOIUKH PELICHUS
3a/1aud, JOMYIIEHO MHOXKECTBO IpyOeHIIINX OMOOK / 3a1aHuUsI HE BBIIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBI YPOBEHB: C1ab0€ MOHUMAaHUE CYTH METOJWKHU PEIICHUS 3aauH,
JONYIIeHbI TpyObie omuoOku. Pemenus He o6ocHoBaHbl. He ymeeT ucnonas30BaTh HOP-
MaTUBHO-TEXHUUYECKYIO JTUTEPATYPY;

- TIOPOTOBBIN YPOBEHb: JIOCTATOYHOE MOHUMAHUE CYTH METOJUKH PEIIeHUs 3a/1a-
Yy, JOIMYyIIEeHbI OmMMOKU. Pemienns He Bcerga 000CHOBaHBI. YMeEET HCIOIb30BaTh HOP-
MaTUBHO-TEXHHYECKYI0 JuTeparypy. Ciabo opHeHTUPYETCS B CICHMAIIBHOM HAyYHOU
JUTEPATYPE;

- CpEIHUI YPOBEHbB: B IIEJIOM IMOHUMAET CYTh METOJIMKHU PEIICHUS 3aJa4u, JI0IY-
mieHbl omuOKu. Pemenus He Bcerjia 0OOCHOBaHBI. YMEET MCIOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHHAIbHYIO HAYUHYIO JTUTEPATYpPY;

- IPOJIBUHYTHIM YPOBEHb: B II€JIOM MOHUMAET CYyTh METOJUKHU PEIICHUS 3aJ]ayH,
JONyIIeHbl HeTOYHOCTH. CriocoOeH 00OCHOBAaTh PEIICHMS. YMEET MCIO0JIb30BaTh HOP-
MaTUBHO-TEXHUYECKYIO U CICIUATBHYIO0 HAYUHYIO JIUTEPATypY;

- BBICOKUM YPOBEHB: NMOHHUMAET CyTh METOJUKHU perieHus 3amauu. CrocoOeH
000CHOBaTh PEIICHUS. YMEET HMCIO0JIb30BaTh HOPMATHUBHO-TEXHUYECKYIO U CIICIHAIIb-
HYIO0 HaAYYHYIO JIUTEpPaTypy, epe0BON MPOU3BOICTBEHHBIH OIIBIT.



Cocmasnsarowan KomnemeHyuu — 61a0eHue HaeblKamu

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBIITOJIHEHHUS IMPO-
dbeccroHaNbHBIX 33/1a4. He MOKeT BBINOTHUTD 3aaHus;

- MUHUMQJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBINIOJIHEHUS
npodeCCUOHANIbHBIX 3aJ1ayu. VICIBIThIBAE€T CYIIECTBEHHBIE TPYIHOCTH MPHU BHITIOJTHEHUU
OT/ICJIbHBIX 3aJIaHUH;

- TIOPOTOBBIN YPOBEHB: BJIAJCET HABBIKAMH BBITIOJHEHHS MPO(eCcCHOHATBHBIX 3a-
Jlay Ha MIOPOTrOBOM YPOBHE. 3a/1aHUS BBITIOJIHAET MEJJIEHHO U HEKAYECTBEHHO;

- CPeIHUH yPOBEHbB: BJIaJIceT HaBbIKAMU BBITIOJIHEHUS MPO(ECCHOHAIBHBIX 3a71a4.
3aaHus BBITIOJIHSACT HAa CPETHEM YPOBHE 10 OBICTPOTE U KA4ECTBY;

- MPOJBHUHYTHIA YPOBEHB: BJIAJCET YBEPCHHBIMM HABBIKAMH BBIIIOJHEHUS MPO-
(hecCHOHANIBHBIX 3aJ71a4. BRICTPO M Ka4eCTBEHHO BBINOJIHACT 3aJaHHUs, HHOTIa JOITYyCKas
HE3HAYUTEIIbHbIE OTPEIIHOCTH;

- BBICOKU YPOBEHbB: BJIAJICET YBEPCHHBIMU HABBIKAMU BBINOJIHEHUS npodeccuo-
HaJbHBIX 3a7a4. BBICTPO M Ka4eCTBEHHO BBIMOJIHSET 3aJaHus, TPU HEOOXOAUMOCTH Jie-
MOHCTPHUPYSI TBOPUYECKUH MMOIXO.

Obobwennas oyenxka cpopmuposanHocmu KoMnemeHyull

- HyJIeBOM ypOBEHBb: Ha HYJEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTaBIISIIOIINE;
OJTHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAaJIbHBIM ypOBEHb: HA MUHHMAaJIbLHOM YpPOBHE C(OPMHUPOBAHBI: BCE CO-
CTaBIIAIOIIME; OJHA WJIU JBE U3 TPEX, OCTAIBHBIC — Ha 00JIee BELICOKOM yYPOBHE;

- TIOPOTOBBIN YPOBEHb: Ha TTOPOTOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIO-
1e; OJIHA WJIM JABE U3 TPEX, OCTaJIbHbIC — HAa 00Jiee BLICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEJHEM ypOBHE CPOPMHPOBAHBI: BCE COCTABIISIIOILIUE;
OJIHa WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- IPOJIBUHYTHIN YPOBEHB: HA MPOJBUHYTOM YPOBHE CPOPMHUPOBAHBI: BCE COCTaB-
JIAIOLINE; OJTHA WJIA IBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpOBEHb: Ha BBICOKOM YpPOBHE C(OPMHUPOBAHBI BCE COCTABJISIONIME
KOMIIETCHIIHUH.

4.2 Bonipocsl K 3K3aMeHy U PpUMeP IK3aMEHALMOHHOI0 O1Jiera
Bonpocsl k 3k3amMeny:

1. Haznauenue peneiiHOM 3amuThl U aBTOMaTUKU. [loHsITHE penelHON 3alUThI.
Kpatkue cBenenus u3 ucropun pazsutus P3uA. Knaccudukanus pene, crmocoObr n300-
paXkxeHus.

2. ITpyHIMI MOCTPOEHUS peseHON 3auThl. [IoHsATHE MyCKOBBIX OPraHOB U JIO-
rudyeckor yactu. [IoHATHE OCHOBHBIX U PE3EPBHBIX 3aILUT.

3. ®yHkuuu peneitHoi 3amuThl. TpeboBanus K peneriHol 3amute. Kparkue cBe-
JIEHHSI O aBTOMATUYECKUX BBIKIIFOYATENSAX M CXEMax WX yrnpasiieHus. McTouHukH ome-
PaTUBHOTO TOKA.

4. TloHsiTHE HOPMAJILHOTO, AHOPMAJIBHOT'O M aBAPUHHOTO PEXKUMOB padboThl. Oco-
OCHHOCTH aHOPMAJIBHBIX PEKUMOB paboThl. Kinaccudukaius u 0coOEHHOCTH KOPOTKUX
3ambikanuil (K3) B 351eKTpoyCcTaHOBKAX.



5. OCHOBHbBIE€ NPHUHLMIIBI IOCTPOCHHUSI 3aIUUT C OTHOCUTEIBHONU CEJIEKTUBHOCTBIO.
[Tpunuun neiictBust TokoBbix oTcedek (TO) MmruoBenHoro neiictBusa. TO ¢ BbIIEpKKON
BPEMEHU.

6. IlonsTue W MPUHIMN JEHCTBUS MaKCUMaJIbHOM TOkOBOHM 3ammuThl (MT3) oT
Mex Ay (pa3zHbIX KOPOTKUX 3aMbIKaHUN. CXeMbl BKIIFOUEHHUS ITyCKOBBIX opranoB MT3.

/. BriOop ycraBok (mapametrpoB cpabaTbeiBaHusi) MT3 ¢ He3aBUCMMOM BBIIEPIK-
koi BpemeHu. CriocoObl MOBBINIEHUS YyBCTBUTEIbHOCTH MT3.

8. Bribop Bbiaepxkku Bpemenu MT3. [lpuHuun mocTpoeHuss U OCOOCHHOCTH
GyHKIMOHUPOBAHUS CTyIeHYaToN TokoBoM 3amuThl (CT3).

9. IlonsTHe, MpUHOUI JEHCTBUSA M OOOCHOBaHHWE HEOOXOJMMOCTH YCTaHOBKHU
HarpaBlIeHHbIX TOKOBBIX 3amuT (HT3). Cxembl BKIIIOUEHUS pelie HalpaBiIeHUsS MOIIHO-
ctu. TpeboBanus k cxemaM BkirodeHus. Bei6op ycraBok HT3. TokoBbie HanpaBieHHbIE
OTCEUKH.

10. OOume cBeaeHust M cnenuduKa 3alUT OT 3aMBIKAaHUN Ha 3EMIII0 B CETAX C
[IyX03a3eMJIEHHON 1 3Q(PeKTUBHO 3a3eMIeHHOW. TOKOBBIE OTCEYKH HYJIEBOM MOCIEN0-
BaTeJIbHOCTH. TOKOBBIE HaIlpaBICHHBIE OTCEYKH HyJeBOW mocnenoBarenabHocTH (HII).
MT3 HII. Bribop napamerpos cpabatsiBanust MT3 HII.

11. TokoBas HanpasnenHas 3amura HII. Crynenuaras TokoBas 3amura HII.

12. OcoOeHHOCTH MEePEXOIHBIX MPOLECCOB MPU OJAHO(DAZHOM 3aMbIKAHUH Ha 3€M-
mto (033). OcuoBublie TpeboBanus [1YD k 3amure (033). YerpoiicTBo 0011eii Hecenek-
TUBHOM CHUTHAJW3allMU OT 3aMbIKaHUS Ha 3€MJI0. Y CTPOMCTBO CEIEKTUBHOW CUTHAIIU-
3aIliy 3aMBbIKaHHMK Ha 3eMJTIO B KaOEJIBHBIX CETAX HampsokeHueM 6-10 kB.

13. ToxoBBI€ 3aLIUTHI, pearupyromre Ha EMKOCTHON TOK CETH U Ha HCKYCCTBEHHO
CO3JjaHHbIE TOKH HYJIEBOH MOCIIEA0BATENBHOCTH. CIIOCOOBI MOTYYEHUSI HCKYCCTBEHHOTO
Toka. TokoBasi 3amurta, pearupyromas Ha mnonHbeii Tok HIIL. Ilpunuun pabGoTsel u
YCTPOMCTBO TpaHCcHopMaToOpa TOKA HYJIEBOU MOCIEI0BATETLHOCTH.

14. Tlpunuun paboTsl 1 OCOOEHHOCTH M peJie TOKA HYJIEBOW MOCIEI0BATEIbHOCTH
tuna PT3-51. Onpenenenue mapameTpoB cpabaTbhiBaHHs TOKOBOM 3ammtel oT O33.
[IpoBepka 4yBCTBUTEIBLHOCTH 3alIMTHI OT O33.

15. Hanpasnennas 3amura, pearupyroiias Ha EMKOCTHOM TOK CETH M Ha UCKYC-
CTBEHHO co3J1aHHble Toku HII.

16. Ha3znauenue u mMpUHITUI JEHCTBUS JUCTaHIIMOHHOW 3amuThl (/13). Xapakre-
PUCTHUKH BBLICPKKU BpeMmeHu J13. YrpolieHHass cxeMa JUCTAHIIMOHHOW 3aIUThI U 0CO-
oenHoctu e€ paboThl. briokupoBka OT HapylieHus 1enel HanpsokeHus. biokupoBka oT
Ka4aHUU.

17. XapakrepucTuku cpabaTbiBaHUS pejie COMpOTUBICHUS. CXeMbl BKIIIOUCHHUS
pene conpotuBieHus. OleHKa TOYHOCTH pabOThI pesie conmpoTHBIeHUA. BriOop mapa-
METpPOB cpabaThIBaHUS JUCTAHIIMOHHOW 3amuThl. OOIacTh MPUMEHEHUS! AUCTAHIIMOH-
HBIX 3alIUT HA 00bEKTaX IHEPTOCUCTEM.

18. Ha3znauenue u knaccudukanus quddepeHunanbubix 3amuT. [punmun gei-
cTBUA npoaoasHoil auddepenuumansHoit 3amuThl (I1J13). Toku Hedananca B audde-
penimanbHoi 3amure. [Ipunuunel BeimosHeHus I3 nunHuii anextponepenad. Oco-
OCHHOCTH UCIOJIb30BaHUs U (PepeHInaTbHBIX Pelie C TOPMOKEHUEM.

19. HazHauenue U NpUHLINI ASUCTBUS nonepeuHoil auddepeHnaibHON 3auThl
napajyieNibHbIX JIMHUN anekTporepenad. OmnpeneneHue napameTpoB cpadaThIBaHUS.
MepTBas 30Ha nonepeuHoi audhepeHIuanbHON 3alIUTHI.



20. OcobeHHOCTH CXeMbl TOKOBOHM momepeuHoi auddepeHInanbHON 3amnThL.
Haznauenne, npuHIMN AEHCTBUS M OCOOCHHOCTH WCIIOJTHEHUS HAMPABICHHOUW IOTIE-
peuHoil quddepeHIrnanbHON 3aIUThI.

21. AHanu3 HOpMaJbHBIX, AaHOPMAJIbHBIX M aBAPUUHBIX PEKUMOB PabOThI CUIIO-
BbIX TpaHc(opMmaTopoB u aBToTpaHchopmaTopoB. Tpedosanus 1Y oTHOCUTENBHO pe-
JICITHOM 3aIMTHl U aBTOMATUKU CUJIOBBIX TPAHC(POPMATOPOB U ABTOTPAHCHOPMATOPOB.

22. Oco0eHHOCTH MPOAOILHON nuddepeHIInaIbHON 3aUThl TpaHCHOPMATOPOB.
O60cHOBaHNME HEOOXOIMMOCTH U MEPHI MO BHIPABHUBAHUIO BTOPUYHBIX TOKOB B IJIeYax
[T13. Toxu Hebananca B nudpepeHImanbHON 3aluTe.

23. T'azoBas 3amuTa. 3ammTa ot neperpy3ku u MT3 tpancopmaropos. CxeMbl
P3 tpancdopmaropoB u aBTOTpaHCHOPMATOPOB.

24. Ananu3 HOpManbHBIX, AaHOPMAJLHBIX U ABAPUUHBIX PEKUMOB paOOTHI CHH-
XPOHHBIX '€HEPaTOPOB MEPEMEHHOT0 Toka. TpedoBanus [1YD oTHOCUTENBHO peneiHon
3aIUThl U aBTOMATUKU CUHXPOHHBIX T€HEPATOPOB.

25. OcobeHHOCTH MPOJOIBHON AU depeHIINaTbHON 3alUThl CHHXPOHHBIX T€HEe-
paTopoB M MOBBIIIAIOUIMX OJOYHBIX TpaHcPopMaTropoB. Toku Hebananca B quddepeH-
nuanbHoM 3ammre. [lonepeunas muddepeHnnanbHas 3amuTa CUHXPOHHBIX T€HepaTo-
pOB.

26. 3amuTa OT Meperpy3kd TOKaMu OOpaTHOM MOCIe0BATEIbHOCTH, TUCTAHIU-
OHHAs 3allliTa OT BHEMHUX cuMMeTpuuHbIX K3. 3ammra ot O33 CUHXpOHHBIX reHepa-
TOpoB. OCOOCHHOCTH BBIMOJHEHUSI M CXEMbI peJeiHOM 3amuThl OJOKOB TeHepaTop-
TpaHchopmartop.

27. AHanu3 HOPMaJIbHBIX, AHOPMAJILHBIX U ABAPUUHBIX PEKUMOB paOOTHI CHH-
XPOHHBIX U ACMHXPOHHBIX 3JeKkTpoaBurareneil. Tpedoanusa I[IYD oTHOcuTEnbHO pe-
JIEWHOW 3alIMTHl U aBTOMATUKU CUHXPOHHBIX U ACUHXPOHHBIX 3JIeKTpoaBUrareneut. To-
KOBasl OTCEYKA AJIEKTPOBUTaATENEH.

28. OcobeHHOCTH TPOAOIbHON U (dEepeHINaTbHON 3alUThl CHUHXPOHHBIX W
ACMHXPOHHBIX 3JieKTpoaBurareneid. Toku Hebananca B audpepeHIHaTbHON 3alIuTe.
3ammTa OT MEeperpy3ku TokoMm crtaTtopa. 3amurta oT O33 mpucoenuHeHus kKabelb-
JIBUTATENb.

29. 3ammra OT aCMHXPOHHOTO pPeXHMa CHHXPOHHOTO 3JeKTpojaBUrarens. ['pyr-
NoBas 3alllUTa MUHUMAIBHOTO HANpPsHKEHUsS! CEKIMH C JBUTraTelIbHON Harpy3koi. Cxe-
MBI PEJIEUHON 3alUThl CHHXPOHHBIX U ACHHXPOHHBIX 3JIEKTPOJABUTATEIICH.

30. Oco0eHHOCTH BBIMIOTHEHUS 3aIIUT OJIOKOB JHHHUSA-TpaHCPopMaTop. AHamu3
0COOEHHOCTEH CYIIECTBYIONIUX PEIICHUM.

31. Ha3nauenue, MpUHIWN JEHCTBUS U OCOOCHHOCTH WCIIOJHEHHUS BBICOKOYA-
crtotHOU auddepennnansHo-pazHoun 3amuTsl (D3).

32. [lonsiTe, HAa3HAYCHWE U MIPUHITUII IESHCTBUS YCTPOMCTBA PE3CPBUPOBAHUS OT-
ka3a Beikirouatens (YPOB).

33. [IpuHuunel nocTpoeHus 3amuThl cOOpHbIX MHH. [lonaTue nuddepeHnuans-
Hoit 3ammTsl muH ([3111). Pacuér napamerpos cpabatsiBanus 3L

34. Tlonarue, Ha3HaYE€HUE M TMPUHIUIT JEUCTBUS YCTPOWCTB aBTOMATUYECKOIO
BBOJIa pe3epBHOro nutanus (ABP), aBTomarnueckoro nmoBropHoro BkitoueHus (AIIB)
¥ aBTOMAaTHYECKON 4acTOTHOM pa3rpy3ku (AYP).



35. AHanu3 peKUMOB PabOTHI CeTU COOCTBEHHBIX HY’KJ] COBPEMEHHBIX 3JICKTPH-
YecKuX CTaHui u nojactannuii. Tpeboanus [1YD u 0cobeHHOCTH peneHON 3aluThI
Y aBTOMAaTHKa CUCTEMbI COOCTBEHHBIX HYXJ 3JIEKTPOCTAHIIMI U MOJCTAaHIUH.

36. [IpuHuun neidcTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH MHUKPOIPOLECCOPHBIX
CUCTEM pesieiiHOM 3anuThl U aBToMaTtuku. Crenudurka HACTpOUKHU (HaAJIaIKu) nudpo-
BbIX TEPMUHAJIOB. YTpaBjeHUe U cBs3b. CucremMa HUPPOBON pEeruCTpaIiy aBapUIHBIX
cutyauuii (PAC).

37. IlonsTHE 3HEprocucTeMbl ¢ OOJIBLION 10J€H BO30OHOBISIEMBIX HCTOUYHUKOB
sHepruu koHuenuuu Smart Grid. OcoOeHHOCTH OpraHM3aluy KaHAJOB CBSI3U ISl CKO-
pocTHOro oOMeHa WH(poOpMaImendn MeXay TepMUHAJaMU PEJICMHOW 3alllUThl B paMKax
npotokosia MOK 61850.

38. MecTo u poJib MHUKPOIIPOLIECCOPHBIX TEPMUHAIOB B MEPApPXUU YIIPABICHUS
uuppoBoil nmoactanuu. [loHsaTHe aanTUBHBIX YCTABOK.

IpuMmep 7K3aMeHANIMOHHOTO OUJIeTAa:

TOYBIIO «IOHEIKWI HAITMOHAJIBHBIY TEXHUYECKWA YHUBEPCUTET»

VYpoBeHb BbIcHIero npogeccuo-

HaJIbHOTO 00pa30BaHUsL: OaxayaBpuaT
(bakanaBpuar, ClielIUATUTET, MATUCTPATYPa)

Hanpasnenue noarorosku (cre-

IUAJIBHOCTH): 13.03.02 — DneKTposHEpPreTHKa M JEKTPOTEXHUKA
(xoJ1, Ha3BaHUE)
ITpodus: DJEeKTPOIHEPreTUUECKUE CUCTEMBI U CETH
(Ha3BaHHE)
CemecTp: VII
VYdeOHas AUCIUIUINHA: OCHOBBI peNeiHO 3aUTHl M aBTOMATH3AIHMH YHEPTOCHCTEM
BUJIET Ne 1

1./Knaccudukanus HOPMAIbHBIX, aHOPMAJIBHBIX U ABaPUIHBIX PEKHUMOB PabOTHI OOBEKTOB
JSHEPTOCHUCTEM;

2./Bunel noBpexaeHnii acuHXpoHHBIX (Al) 1 cuaxponHbix (CJ]) amexTpoasuraresnei mepe-
MEHHOI'O TOKa U IPUYHMHBI UX BO3HUKHOBEHUS. Peneitnas 3amura n aBromatuka AJl u CJI;

3./PaccunTaTh TOK CpabaThIBaHHUs MaKCUMAJIbHOM TOKOBOH 3anmThl (MT3), ycTaHOBIIEHHON Ha
CTOpPOHE BBICHIETO HaIpsDKeHUs As TpaHcopmatopa I (cM. puc.l), U mpoBepuTh €€ 4yBCTBUTENb-
HOCTb.

4./Onpenenuth TOKU HebanaHca, cpabaThIBAHUS 3aIUTHI, JJIMHY MEPTBOM 30HBI MOMEPEYHOM
mddepeHnranbHO 3amuThl napamuienbHbix JIDI nanpspkenuem 110 kB (cM. puc.1), a Takke npose-
PUTH €€ YYBCTBUTEIHHOCTb.
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VYTBepkaeHO Ha 3aceiaHut Kadeapbl « DICKTPUIECKUE CTAHIHI
npotokois Ne 1 ot 31 aBrycra 2022 r.

3aB. Kadeapoit, Tkauenko C.H.
9K3aMEHAaTop (moamuce)

4.3 Kpurepuu onleHUBaHUs

Texymuii KOHTPOJIb 3HAHUN CTYJEHTa OYHOU (POPMBI OOYUEHUST OCYIIECTBIISIETCS
1o pe3yJibTaTaM JabopaTOPHBIX padoT; CTyJAeHTa 3a09HOM (POpMBI OOYUEHHS — TIO pe-
3yJbTaTaM BBITIOJIHEHUSI KOHTPOJIBHOU PabOTHI.

Brinonnenue n1abopatopHbIX padOT C 3alUTON OTYETA, BHIMOJHEHUE UHAUBUIY-
aJbHOTO 3aJaHus (KOHTPOJIBHOW paboThl C MOJTYUYEHUEM OTMETKH MPEToaBaTesisi O BhI-
MOJIHEHUU ), PETyCMOTPEHHBIX padoueil mporpaMMoi JUCHUIUIAHBI, SIBISIETCS HEOO0XO-
JUMBIM YCJIOBUEM JIOMyCKA CTYJIEHTA K DK3aMEHY.

IIpomexxkyTouHasi aTTecTalus 0 pe3ysbTaTaM OCBOCHUS JUCIUILUIMHBI B Ce-
MeCTpe MPOBOJUTCS B POpME CEMECTPOBOIO IK3aMeHa. DK3aMEH MPOBOJAUTCS MUChMEH-
HO 1o OmieTaM. B kaxoM OuieTe coaepKUTCs JBa TEOPETUUECKUX BOIpoca (3aJaHus
Nel u Ne2) u nBe 3amauu (3amanus Ne3 u Ned). 3aaHusiM IPUCBAUBAIOTCS CIICIYIOIINE
BecoBble kKoadduiments: 0,2 0,2, 0,3 u 0,3. Cymma BecoBbIX KO3((PHUIIMEHTOB paBHA
EANHULIE.

/OTBeT Ha Kax10¢ 3a1aHne oreHnBaercs mo 100-0ampHOM mIKase.

/1)1 KaXKJTOTO TEOPETHUYECKOTO Bompoca oreHka «100» cTaBUTCS B clTydae MOJIHOTO CH-
CTEMHOTO PACKPBITHS BOIpoca 0e3 KaKux-T1u00 HETOYHOCTEH. bamibl cHUMaroTCs, eciu
B OTBETE YMYIIEHbI KaKUe-I1M00 BTOPOCTENIEHHbIE MOMEHTHI (10 10 6aiioB), 1OMyIICHBI
HECYIIECTBEHHbIE HETOYHOCTH (10 10 0amioB), JOMYIIEHbI CYIIECTBEHHbIE HETOUHOCTH
MpU MPABWJIBHOM OTBETE B 11€JI0M (710 25 0asioB), Ipu HEJOCTATOYHOM MPEACTABICHUH
MarepuanoB (0aIbl CHUMAIOTCS KaK MPOIEHT HEJOCTAIOIIEro MaTepralia ¢ y4eToM €ro
3HAYMMOCTH). B ciiygae HEBepHOTro OTBETa Ha TEOPETUUECKUN BOMPOC O0ydHArOUTUHCS
MOJTy4YaeT 3a HEro HOJIb OAJIIOB.

/IIna 3amaun onenka «100» cTaBUTCS B Clydae NPEACTABICHUS ITOJIHOTO PELICHUS C
MpPaBWIbHBIM XOJOM M TOYHBIM OTBETOM, MPH BEPHOM YyKa3aHUU E€IUHUI] U3MEPEHUS
BCeX (MBMUECKUX BEIUYWH, HAIMYUU TOSCHSAIOMNX KOMMEHTApUEB K PACUYETy U BbI-
MOJIHEHHOM TIOJTHOM aHallu3e Pe3ysbTaToB (eciau TpeOyeTrcs B 3amaue). bamibl cHuMa-
I0TCSI, €CJIM B PEIICHUHU €CTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBIIUSIBIINE HA PE3YJib-
TaT (1o 15 6anIoB), HEBEPHO YKa3aHbI WA HE YKA3aHbl €AMHUIBI U3MEPCHUS (pU3HUe-
CKHUX BelIn4uH (10 15 6amioB), 1onyuieHsl OTAEIbHBIE HETOYHOCTH B XOJI€ PEIICHUS, HE
MCKa3UBIIIME X0/ PEIICHUS B 11eJI0M (10 25 0aioB), HETOUHOCTh YHUCIICHHBIX pe3yJibTa-
TOB (10 15 OannoB), ommOKK B aHaimu3e pe3yabTaroB (10 20 6amnoB). [lpu oTcyTcTBUU
BBITIOJTHEHUS 3aJaHus 00y4YaroNuics MoaydaeT HOJb 0aJjioB.

/WToroBasi olieHKa 3a SK3aMEH PacCUUTHIBACTCS KaK CyMMa MPOHM3BEICHHUN OICHOK 3a
KaXXJI0€ 3a/laHh€ HAa MX COOTBETCTBYIOIIMU BECOBON KOI(PPUIMEHT U OKPYTISETCS 10
IICJIOT0 3HAYCHHUS B OOJIBIIYIO CTOPOHY./

[Ipu olleHMBaHUU CTYyJEHTA Ha SK3aMEHE MPENOAaBaTelib PyKOBOJICTBYETCS KpHU-
TEePUSIMH, IPUBEICHHBIMY B Ta0ymie 1. MakcMMaabHO BO3MOKHOE KOJIUYECTBO 0aJI-



JgoB — 100.

IIpumep pacyeTra HTOrOBOH OLIEHKHU 10 IK3aMEHY.

B Ounere umeercs Tpu 3amaHus ¢ BecoBbMH Kodpdurmentamu 0,2, 0,2, 0,3 u
0,3. Ilycth oneHku 3a kaxaoe 3aaanue mno 100-6amnpHol mkane cocrasuiu: 60, 90, 90
u 85, COOTBETCTBEHHO. Toraa UTOroBast OrieHKa Mo 3K3aMEHY COCTABIISICT:

0,2-60+0,2-90+0,3-90+0,3-85=81,5~ 82,5 6amx.

[Tonyuennas onenka mo 100-0amibHON 1IKane ompeaenseT OLUEHKY MO HallKUo-
HabHOU miKayie u mKane ESTS. Jlyist paccMOTpeHHOTO TTprMeEpa 3TO OIIEHKH «XOPOIIIO»
1 «B» cOOTBETCTBEHHO.

Tabnuua 1 — Pacnipegenenue 6anioB 0 CEMECTPOBOMY 3K3aMEHY

MakcumanbHO
®opMa KOHTPOJIA
BO3MOKHOE KOJMYECTBO OAJIIOB
Borpoc 1 20
OTBeT Ha BOIIPOCHI U pelIeHUE
BOIPOC 2 20
3a/1a4M 2K3aMEHAIMOHHOT O
6ruIeTa 3agaua 1 30
3a7a4da 2 30
HUTOrO: 100
CymmMma GasioB Orenka Ornenka
no 100-6anpHOM 1mIKase no wkane ECTS 10 TOCYAAPCTBEHHOMU LIKAJIE
90-100 A OTIm4yHO
80-89 B XoDoLo
75-79 C P
70-74 D Y 10BIIETBOPUTENBH
60-69 E AOBTICTEOPHTCIBHO
3559 F HeynosnersopurenbHo
0-34 F yROBAeTROpHTEn

* — ¢ 00s13aTEILHBIM IMTOBTOPHBIM N3Yy4YCHUCM ANCHUIIIINHBL.

4.5 TlpuMep TeKyllIEero onpoca Ha 3aHATHSIX

Ha npumepe Tembl «HcciieqoBanue 31eKTPOMATHUTHBIX U CTATHYECKUX peJie
TOKA U HANIPSKEHUSD.

1./0O0bsicHUTE CYNIHOCTH 3JEKTPOMArHUTHOTO MPUHIIMIIA HA TPUMEPE MarHUTHOM
cucremsl pene PT-40?

2./TTouemy SIKOPb JIEKTPOMArHUTHOTO PeJie TOKA JABHIKETCSI YCKOPEHHO?

3./Uto Takoe Tok ycTaBku? UTo Takoe TOK cpabaThiBaHus (BO3BpaTa)?

4./Y9to takoe ko3 duimeHt Bo3Bpara? [loyemMy TOK BO3BpaTa MaKCHMAJIbHBIX Peiie
MEHBIIIE TOKa CpadaThIBAaHUS?

5./Tlouemy Tipy BTSTHBAHUH SKOPSI BOSHUKAET BHOpAIKs OBUKHON CHCTEMBI?

6./Kak oTperyimpoBaTh TOK cpabaTbIBaHus peie?

7./Kak u3MeHUTh TOK BO3BpaTa pejie 0e3 N3MEHEHHUS TOKa cpadaThIBaHUs?

8./Hazosure napametpsi pene PT-40/207?

9./Tlouemy Tpu MEPEKITIOUECHIUH OOMOTOK peJjie ¢ MOCJIEA0BATEIILHOTO COCTUHCHHUS
Ha NapajuiesibHOE TOK cpadaThIBaHUs yBEIMUYMBAETCS B JBa pa3a’?



10./Yro Takoe mpoBa KOHTAKTOB U KaK OH CBSI3aH C HA)KATUEM B KOHTAKTax”?

11./Yem orpanndeHa «MOUTHOCTH KOHTAKTOBY?

12./Tlouemy MarHuTHAsE CUCTEMA peJie MIMXTOBaHa, a IKOPb CILTONIHOMN ?

13./Ha30BUTE KOHCTPYKTUBHBIC OTIIMYMS PEJIe TOKA U PeJie HANPSIKCHHUS.

14./Yem oTIMYAOTCS MUHUMAJIBHBIE PEJie HAMPSHKCHUS OT MAKCUMAIbHBIX ?

15./Ha3zoBuTE KOHCTPYKTUBHBIC OTIHuus pene cepuid DT-520 u PT-40?

16./Tlouemy u3MeHEHHE TOIKIIOUYCHUSI OOMOTOK C IMOCJIEIOBATEIBLHOIO Ha Mapall-
JIeNIbHOE Pa3NIMYHO CKa3bIBAE€TCsl Ha MapameTpax cpabaThlBaHHsS y pefie TOKa M pelie
HanpsHKeHUs1?

Texkymuid KOHTPOJIb 3HAaHHWU CTYJICHTOB IMPOU3BOJAMTCSA MO PE3yJbTaTaM KOH-
TPOJBHBIX OMPOCOB B XOJI¢ MPOBEICHUS JTaOOpaTOpHBIX 3aHATUN (15 MUHYT BHavaie
n1abopaTopHO paboThI).

5 PEKOMEHAYEMAS INTEPATYPA
I Ocnoenasn rumepamypa

1. bormanoB, A. B. MukponpoueccopHble YCTPONUCTBA PEIEHHON 3aIIUTHI U aB-
TOMAaTU3allUd B 3JIEKTPOIHEPTreTUYECKUX cucTeMax: yuyeOHoe mocodue / A. B. borna-

HOB, A. B. bonmapeB. — OpenOypr: OpeHOyprckuii rocy1apcTBEHHbIN YHUBEPCHUTET,
OBbC ACB, 2016. — 82 c. — ISBN 8-987-903550-43-2. — TekcT: 2JeKTpOHHBIN // Dek-
TPOHHO-OMOTHOTEUHAS cucrema IPR BOOKS: [cailT]. — URL.:

http://www.iprbookshop.ru/69913.html —Pexxum foctyma: 1yt aBTOpU3HP. MMOJIB30BaTE-
Jew;

2. EpmioB, A. M. Peneiinas 3ammTa B CUCTEMaXx 3IEKTPOCHAOKEHUS HATIPSHKCHU-
em 0,38-110 xB: yuebHOe mocobue s mpakTudecknx pacdetoB / A. M. Epmios. — 2-¢
u3n. — MockBa, Bomorma: Uadpa-Umkenepus, 2020. — 608 c. — ISBN 978-5-9729-
0511-9. — TekcT: 37eKTPOHHBIN // DneKkTpoHHO-OMbIMoTeyHas cuctema [PR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/98353.html — Pexxum moctyna: ajis aBTopu-
3Wp. TMOJIH30BATEICH;

11 /lononnumensnan 1umepamypa

3. MansimeBa, H. H. Mukponpornieccopusie peneitabie 3amurtbl. Y.1 : yueOHOe
nocobue / H. H. Manbimesa. — HwuxueBapToBck : HukHEBapTOBCKUI TOCY1apCTBEH-
HbII yHUBEpcuteT, 2019. — 95 ¢. — ISBN 978-5-00047-512-6. — TekcT : 3neKTpOHHBIH //
OnekTpoHHO-OMOnnoreunass  cucrema [PR BOOKS : [caiit] — URL:
http://www.iprbookshop.ru/92802.html — Pexxum moctyma: ajis aBTOPU3HP. MOJIB30Ba-
TEJICH;

4. BcepexMMHOE MAaTEeMaTHUUYECKOE MOJCIUPOBAHUE PEIEHHON 3aLUTHI AIIEKTPO-
sHepreTuyeckux cucrem: Mmonorpadus / M. B. Anapees, H. 1O. Py6an, U. C. I'opauen-
ko [u nap.]. — Tomck: Tomckuii monmurexuudeckui yausepcurer, 2016. — 176 ¢. — ISBN
978-5-4387-0712-7. — TekcT: 3IEKTPOHHBINH // DJIEKTPOHHO-OMOIMOTEYHAsT CHUCTEMa
IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/83996.html — Pexxum mocty-
na: JJis aBTOPU3UP. MOJIb30BaTENEeH;



http://www.iprbookshop.ru/69913.html
http://www.iprbookshop.ru/98353.html
http://www.iprbookshop.ru/92802.html
http://www.iprbookshop.ru/83996.html

5. 3axapos, O. I'. HanexHocTs 1u(POBBIX yCTPONUCTB PEICHHOMN 3alIUTHl : MOKa-
3arenu. Tpebdosanus. Ouenku / O. I'. 3axapoB. — Mocksa : Uadpa-Unmxkenepus, 2014, —
128 c¢. — ISBN 978-5-9729-0073-2. — Tekct : D3JIEKTPOHHBIN // DIEKTPOHHO-
OoubIMoTeUHas cucrema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/23316.html — Pexxum moctyma: ajis aBTOPU3HP. MOJIB30BaA-
TEJICH;

6. Peneiinas 3amura 3J€KTPOIHEPreTUYECKUX CUCTEM. [IpUHIUIBI BBHIMOTHEHUS
3amuT. 3alUThl JIMHUM 35iekTporiepeaad : yuebnoe nocoodue / O. H. lllenymenuna, U.
U. Hobpocorckux, C. H. CunenbaukoBa, A. C. Benepuukos. — 2-e u3n. — Camapa :
Camapckuii TocyrapcTBeHHbIN Texuudeckuit yausepcutet, ObC ACB, 2015. — 237 ¢. —
ISBN 978-5-7964-1797-3. — TekcT : 3JIeKTpOHHBIN // DNEKTPOHHO-OMOIMOTEYHAS CU-
crema IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/90906.html — Pexum
noctyna: 1 apropusup. [lonp3oBarenei.

6 YYAEBHO-METOJNYECKOE OBECIIEYEHHUE JUCHUIIVINHBI
Y4eOHO-MeTOAUYECKUE U3aHus, paspadoTanubie B lonHTY:

7. Metoandeckue yKa3aHHUs K BBIIOJHEHHUIO JIAOOPATOPHBIX PabOT MO AUCIIHU-
winHe « OCHOBBI peJICiHOM 3aIlUThl M aBTOMATHU3AIlUU YHEPTOCUCTEMY [ DIIEKTPOHHBIH
pecypce] : (IS CTyZICHTOB JHEBHOW M 3a04HOM (hopM O0OydeHUS! HampaBlIECHUS MOJTO-
ToBKH 13.03.02 «DnekTposHepreTuka U AMEKTPOTEXHUKA», TPOGUiIN « IMEKTPUIESCKUE
CTaHIIMM», «DJICKTPOIHEPTCTUUCCKUE CHUCTEMBI H CEeTH», «JEeKTpocHaOxeHHue») [
I'OYBIIO "JOHHTY", Kad. «3Onextpuueckue cranium»; [coct.: C.H. TkaueHko,
C.B. lepkaués]. — 2,471 M6. — Jouenk : TOYBIIO "JIOHHTVY", 2021. — 1 daiin. —
Cuctem. TpeboBanusi: Acrobat Reader. : moctyn uepe3 TMUHBIN KAOUHET CTYEHTA;

8. Meroauueckue yKa3aHUs K BBIMOJHEHUIO CAMOCTOSATEILHOM pabOThl MO JAHC-
nurinHe «OCHOBBI peIeHHOMN 3alUThl U aBTOMATU3AIMUA YHEPTOCUCTEMY [DIEKTPOH-
HBIN pecypc] : (U1 CTYJIEHTOB THEBHOM U 3a04uHOM (popM O0O0yUEeHUST HAMPABJICHUS I10/1-
rotoBku 13.03.02 «DnekTpod’HEpreTUKa U SJAEKTPOTEXHUKA», TPOPUiIn «IeKTpule-
CKHE CTaHIUNY, « DIEKTPOIHEPIETUUCCKUE CUCTEMBI U CETH», «DICKTPOCHaAOKeHue») /
I'OYBIIO "JOHHTVY", Kad. «3nexrpuueckue cranuum»; [cocT.. C.H. Tkauenko,
C.B. Jlepkaués]. — 0,39 M6. — lonenk : TOYBIIO "AOHHTVY", 2021. — 1 ¢aiin. — Cu-
cteM. TpeboBanusi: Acrobat Reader. : qoctyn yepes Tu4HBIN KaOWMHET CTYACHTA,

9. MeTtonuueckue yka3zaHusl K BBIIIOJIHEHUIO KypCOBOM padOThI MO JTUCIUILIMHE
«OCHOBBI pENICHON 3alIUThl ¥ aBTOMATH3aIlMHd SHEPTrOCUCTEM» [DIEKTPOHHBIN pe-
cypc] : (A cTyA€HTOB THEBHOM M 3a09HOM (hOpM 00yUCHHUS HAMPABICHUS ITOATOTOBKH
13.03.02 «DnekTposHepreTuka M ANEKTPOTEXHUKA», NPOPUIb «IJIEKTPUUECKUE CTaH-
uuny») / FTOYBIIO "JOHHTY", Kad. «3Onexrpuueckue cranuumy; [coct.: C.H. Tka-
yenko, C.B. Jepkaués]. — 0,306 M6. — Jloneux : TOYBIIO "JIOHHTVY", 2021. — 1
daiin. — Cucrem. TpeboBanus: Acrobat Reader. : goctyn uepes TU4YHBIN KaOWHET CTYy-
JICHTA.

10. Meroanyeckue yka3zaHds K BBINOJTHEHUIO MPAKTUYECKUX paldOT MO AUCIH-
wirHe « OCHOBBI peJICHOM 3aIUThl M aBTOMATHU3AIMU YHEPTOCUCTEMY [ DIIEKTPOHHBIH
pecypce] : (s CTyCHTOB JHEBHOW M 3a04HOM (hopM OOy4eHHS HAIpaBICHUS IMOJTIO-


http://www.iprbookshop.ru/23316.html
https://www.iprbookshop.ru/90906.html

ToBKU 13.03.02 «DneKTposHepreTHKa U NEKTPOTEXHUKA», MPOPHUIN «DIEKTPUIECCKHIE
CTaHIUN», «DJEKTPOIHEPTETUUCCKHE CUCTEMBI U CeTW», «DJIEKTpOoCcHaOxeHue») /
I'OYBIIO "JOHHTY", Kad. «Onexrpuyeckue craniuu»; [coct.: C.H. TkaueHko,
C.B. Jlepkaués]. — 0,306 M6. — JJoneuk : TOYBIIO "JJOHHTY", 2021. — 1 daiin. —
CucreM. TpeboBanus: Acrobat Reader. : ocTyn yepe3 JIMYHbII KAOMHET CTYIEHTA.

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library;
IPR SMART - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JlekIIUOHHBIE 3AHATHS:

VYyeonas aynuropust Ne8.514 yueOHbIN KopIlyC 8 AJis MPOBEAEHUS JEKIHM, J1a0o-
paTOPHBIX PabOT, KYpPCOBBIX MIPOEKTOB U PabOT, CAaMOCTOSTEIHLHON padOThI CTY/ICHTOB,
IPYIIOBBIX U WHIWBUAYAJIbHBIX KOHCYJIbTAlUM, TEKYIIETO KOHTPOJS (MYyJIbTUMEIUM-
HOE 000pyJOBaHUe, CHeIMaIU3UpOBaHHAs MeOeb: JOCKa ayIUTOPHAs, MapThl, CTYJIbS
yueHudeckue, kommnbiotrepsl: Intel Pentium Dual Core 2,8 GHz, 2048 Mb dual, 320 Gb,
Windows 7 Professional, monutopsl TFT (Samsung 943N, 1280x1024), MmynsTUMeIUii-
HeIil mpoexktop EPSON, sxpan). Bo3moxxkHOCTh oAKIIIOUeHHS K ceTu «HTepHeT».

7.2 JIabopaTopHbie padoThI:

1. JlaGoparopusi peneiiHOW 3aIUTHl W aBTOMATHUKH SJICKTPUYCCKUX CHCTEM
Ne8.515 yueOHbIil KOpIyC 8 1715t MPOBEACHUS JICKIIMK M TAOOPATOPHBIX 3aHATHH, TPYTI-
MOBBIX U UHAUBUIYATbHBIX KOHCYJIbTALUM, TEKYILIETO KOHTPOJIS U TPOMEXKYTOUYHOM aT-
TecTalu (MyJIbTUMEIUHHOE 00OpYyJOBaHUE, CIEIUaTN3UpOBaHHas MeOenb: J1abopa-
TOPHBIE CTEHJIbI, JOCKa ayJUTOpHAs, MapThl, CTYJbs y4YeHHUYECKHUE, KoMmibioTep Intel
Celeron 1,0 GHz, 256 Mb single, 1 Tb, Windows XP Pro SP3, mynbTUMeIuiiHbBINA TIPO-
extop EPSON, skpaH.

7.3 CamocrosiTesibHasA padora:

[ToMemenuss AJisi cCaMOCTOSITENLHOM pabOThl C BO3MOXKHOCTHIO TMOIKIIOUCHUS K
cetu «MHTepHeT» M obOecmedeHueM JOCTyNa B AJIEKTPOHHYIO HWH(OPMAIIMOHHO-
00pa3oBaTenbHyIO Cpe/ly OpraHu3alllK: YUTAIbHbBIC 3aJbl, YueOHbIe Kopiyca 2,3 (Kom-
NBIOTEpHAS TEXHUKA C BO3MOXKHOCTBIO OAKIIOUEeHHS K ceTu «VHTepHeT» u obecreue-
HUEM JO0CTyla B JJIEKTPOHHYIO HWH(MOpMaIMoHHO-0Opa3oBarenbuyo cpeay (DUOC
JNOHHTY) u snextponno-6mbmuoteunyto cucremy (ObC IPRbooks), a Taxxke B03-
MO>KHOCTBIO WHIWBHUIyaIPHOTO HEOTPAaHWYEHHOTO nocTyma oOydaronmuxcs B ObC u
BOUNOC nocpenctBom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBEIX ycTpoiicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - odmectBennas aunensuss MPL 2.0, Grub loader for
ALT Linux - munensuss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nmunensus GNU GPL).
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