MWUHUCTEPCTBO OGPA3OBAHUA U HAYKH

JIOHELIKOW HAPOJUHOM PECIHYBJIMKU
'OCY JIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILIEI'O [TPO®ECCHOHAJILHOI'O OBPA3OBAHMSI
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pBLii IPOpEKTOp

PABOYAS ITPOI'PAMMA JTNCIUAITIMHBI

b1.B.08 OcHOBBI peJIeHON 3aIIUTHI 1 ABTOMATH3AIIMHA YHEPTOCUCTEM

HanpasJieHue moroTOBKIL: 13.03.02 DnexkTposHepreTHKa 1 AIEKTPOTEXHUKA

(Ko ¥ HAaMMEHOBAaHKE HANIPABJICHHUS / CIICLHATBHOCTH)

DNEeKTpUYECKUe CTaHIMU, DHEProyCTaHOBKH Ha

Hpodub: OCHOBE BO30OHOBJISIEMBIX HCTOYHUKOB SHEPTUU
(HanMeHoBanMe MPOQHIA / MATMICTEPCKOH MPOTpaMMBbl / CHIeLATH3aIH)
TTporpamma; OakanmaBpuaT
(6axanaBpuat, MarncTpaTypa, CICLHATHTET)
dopma 06yIeHUS: OYHasi, 3a0YHast
(0uHas, 3209HAL, OIHO-3209Has)
dopma oOydeHus OuHas 3aoyHas
Cemectp 7 9
OO0mas Tpy10EMKOCTb B 3.€./9acax 6/216 6/216
KoHnrtakTHas padoTa (4ac.), B TOM YHCIIC 91 26
Jeximu (Jac.) 51 8
nmabopaTopHbie paboThI (Jac.) 17 4
MpaKTUYECKHE (CEMUHAPCKHE) 3aHATHS (Jac.) 17 6
CamocTosiTenbHas padoTa (4ac.), B TOM YUCTIe 71 154
KypCOBOM MpOoeKT/padoTa (cemecTp) 21 21
KoHntpouib (3k3ameH, yac./3a4€T) 9K3., 54 9K3., 36

Jlonenk, 2023 r.



Pa6ouas mporpamma aucuurinHel « OCHOBBI peNIeHON 3allUThl U aBTOMaTH3aLUU
DHEPrOCUCTEM) COCTaBJIeHA B COOTBETCTBUH C yUYE€OHBIM IJIAHOM I10 HAIPABJIEHUIO MO/~
roroBkd 13.03.02 «DexTposHepreTuka M 3JIEKTPOTEXHHUKay (HAIpaBlIeHHOCTU (IIpo-
b)) «DIEeKTPUIECKUEe CTaHIUU» ¥ «DHEProyCTAaHOBKH HA OCHOBE BO300HOBIISEMBIX
HUCTOYHUKOB 3Heprum») mist 2023 roma mpuéma mo OoYHOM M 3a04HON (opmaM 00yue-
HUSL

CocTaBuUTEJIb:
3aBemyrommii kadenpoit
«ONEeKTpUYECKUe CTaHIIUNY, K.T.H. e A

(roAnuce)

Txauenxo C.H.

PaGouast mporpamMma paccMOTpeHAa H NMPHHSITA Ha 3acelaHuu Kapeapsl «Dex-
TPUUECKHUE CTAHIIUL.

IIpotokonor « 4 » 03 2023 roma Ne ¥

Trauenko C.H.
(®.1.0.)

. 3aBemyromwii kadeapoit

(moArucs)

PaGouast mporpamma ogooOpena y4debHo-meroguueckoii kommccuein 'OVYBIIO
«JIOHHTY» nmo nampaBieHuto moaroroBku 13.03.02 — «DneKTposHepreTuka u 3JIeK-
TPOTEXHUKAY.

[IpoToKOT OT « 23 » 05

T

(non’r’mcs)

2023 roga Ne 3

Txauenko C.H.
(®H.0.)

IIpencenarens

Pa6ouas nmporpamma npoaJiena ais 20 roza nmpuémMa Ha 3acefaHuu Kadenpsl
«ONEKTPUYECKUE CTAHLII).

HpOTOKOJ'I OT K« »

20 roga No

3aBenyromuii kadenpoi

(ronmuce)

(@1.0))

Pabouast mporpamma nmpoaJsieda mis 20 roja nmpuémMa Ha 3aceaHuu Kadeapsl

«DJIEeKTpUYECKUE CTAHIUN.
IIpoTokoun oT « »

20 roma Ne

3aBenyroumit kadempoit

(moaruck)

(@1.0)

Pabouas mporpamma npoasiena s 20 rojga npuémMa Ha 3aceqaHuu Kageapsl

«DNEeKTPUIECKUE CTAHITUN.
IIpoToxoma oT « »

20 roma Ne

3aBemyromuii kadheapoi

(noanucs)

(D10,



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIUIIJINHBI

JluciumiHa paccMaTpUBaeT BOMPOCHl (DYHKIIMOHUPOBAHUS W TMPUHLMUIIOB TO-
CTPOEHHUS YCTPOMCTB M CHUCTEM PEJICMHOM 3alUThl U aBTOMAaTH3allMd OOBEKTOB AJICK-
TPOIHEPTETUUECKUX CUCTEM.

Llenv oucyunaunol:

dopMupoBaHUE 3HaAHUH, YMEHUI U MpeJCTaBICHUN B 00J1aCTH TEOPUH U MPAKTH-
KU IPUMEHEHHUS] CUCTEM PEJIEHHOMN 3aIUThl 1 aBTOMATHKH.

B pesynbrare 0CBOEHUS TUCHUILUIMHBI CTYAEHT JOJDKEH:

3HATH:

0COOCHHOCTH aBapUUHBIX U aHOPMAJIbHBIX PEKUMOB PAOOTHI B AEKTPOIHEPTETH-
YECKHUX CHUCTEMaxX Pa3juYHbIX KJIACCOB HANPSIKEHU; HAa3HAUYCHHE, IIEMEHTHYIO 0asy,
(yHKIHMOHAJIbHBIE YaCTH M OPraHbl, OCHOBHbIC MPUHIIMIIBI JEUCTBUSI YCTPONUCTB U CHU-
CTEM PEJIEHHOM 3aIUTHl U aBTOMATUKHU, (DYHKIIMH, CBOMCTBA U TPeOOBAHHUS, IPEAbIBIA-
eMble K €€ ycTpoicTBaM; 0COOEHHOCTH MCIIOIHEHHUS 3aIIUThl M aBTOMATUKH KaOeJIbHbIX
Y BO3AYIIHBIX JIMHUM 3JIEKTPONEPENAY, JIEMEHTOB JJIEKTPUYECKUX CTAHUUW U MOA-
CTaHLIUN, TOTpEOUTENEH IEKTPOIHEPTHH; CXEMbI PEIEHHOM 3aIllMThl HA OCHOBE ara-
paTHBIX (PYHKITMOHAJIBHBIX 3JIEMEHTOB; M3-MEPHUTEIbHBIE CHUCTEMbl CHHYCOMJIATbHBIX
HaMpsHKEHUU U TOKOB, IPUMEHSIEMBIE B YCTPOUCTBAX PEIEHHON 3aIUTHl U aBTOMATUKU;
JOCTHKEHUSI HAYYHO-TEXHUYECKOTO Mporpecca B 001acTy pesIeiHOM 3alIUThl U aBTOMa-
TUKH, EPCIIEKTUBBI €€ Pa3BUTHSI U COBEPIICHCTBOBAHUS; CIIOCOOBI COINIACOBAHUS JIEi-
CTBHSI TOKOBOM 3aIIUTHI U YCTPOWCTB aBTOMATHUKU; BOIIPOCHI MUKPOIIPOLIECCOPHBIX CH-
CTEM PEJICMHOMN 3aIUThl U ABTOMATHUKU OOBEKTOB AJNEKTPUUECKUX CTAHIUI U SHEPTOCHU-
CTEM;

yMeTh:

AHAJM3UPOBATh HAYYHYI0 U TEXHUYECKYIO JINTEPATYPY MO TEMATHUKE MCCIEI0BA-
HUS; TOHUMATh U COCTABIIATH CXEMBbI PEJIEUHOMN 3aIUTHI 1J11 OOBEKTOB AJIEKTPOIHEPTe-
TUYECKUX CUCTEM U OOBEKTOB AJIEKTPOCHAOKEHUS;

BJIAJIeTh:

BJaJIeTh METOAAMM BbIOOpa M OOOCHOBAHHWS PEICHHON 3aIIMThI JIEKTPOIHEPTe-
TUYECKUX OOBEKTOB, a TAK)Ke pacuéra mapaMeTpoB WX cpabaTbiBaHUs, BIAJACTh METO/IA-
MU BBIOOpA U3MEPUTEIBHBIX TPAHC(POPMATOPOB TOKA U HAIPSIKEHUS, BIAJETh METO/Ia-
MU TIPOBEPKHU pabOTOCIIOCOOHOCTH YCTPONCTB PEIICHHOMN 3aIUTHI.

[Ipouiecc W3yyeHus: AMCLMIUIMHBI HAMpaBiieH Ha (OpMUPOBAHUE CIEAYIOIIHUX
kommereniuii: 11K-3; T1K-4; I1K-5.

2 MECTO JJUCIIUIIJIMHBI B OCHOBHOM OBFPA3OBATEJILHOM
IMPOTI'PAMME

JlucuuiiuHa OTHOCUTCS K IUKITY PpOo(decCHOHANBHBIX AUCIUILINH BapHATUBHON
4acTH y4eOHOrO IJIaHa.

basupyercst Ha 3HaHUSAX U YMEHUSAX, KOTOPbIE CTYIEHT MPUOOpEN Mpu OCBOCHUU
IPEIIIeCTBYIOUMX TUCIHUILUIMH: oOuas (pu3nKa, TEOPETUUYECKHE OCHOBBI JIEKTPOTEX-
HUKH, BbICIIAs MaTeMaTHKa, 3JIEKTPOMATHUTHBIE MEPEXOHBIE MPOILECCHI, JIEKTpHUYE-
CKHE MAIlIUHBI, SJIEKTPUYECKUE almapaThl, SIEKTPOTEXHUUECKUE MaTepUaJIbl.



3HaHUA ¥ yMEHHUS, TPUOOPETEHHbIE MPU OCBOCHUU JTaHHOW AMCLIMILINHBI, peaiu-

3YIOTCSl CTYICHTOM MPH U3YUYCHUHU TOCJIECIYIOMMNX JUCIUIUIUNH 3JIEMEHTBI CUCTEM aBTO-
MAaTHKH, aBTOMAaTHU3alldsl IMPOU3BOJCTBEHHBIX IPOIECCOB MPOrpamMMbl OaKaJaBPCKOM
MOATOTOBKH, MUKPOTPOIIECCOPHAs pelieiHas 3aIuTa, HHTEIJICKTyalIbHbIe 3aIUThI TIPO-
IrpaMMbl MarucTepCKoM MOATOTOBKH; MPOXOXKISHUH TOCYAapCTBEHHOM MTOTOBOM aTTe-
CTallHH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 Pacnpeue.ﬂe}me y‘leﬁHLIX 4acoB 110 T¢CMaM JUCHUIIJIMHBI 1 BUJAaM 3aHsA-

THH
KonunuectBo yacos

Ne

e HaumenoBanue tem (ounasi/3aounas popma)

ML (comepKaTenbHBIX MOJTyJICH) Beero B ToMm umcie

Jlexumn [Ipakr. | JlaGop. CPC

1 Hasznauenue peneitHoi 3auThbl 217 on 0/0 0/0 46
1 aBTOMAaTHKH
OCHOBHBIE IPUHIIUIIBI TOCTPOC-

2 | HUS peNCHOM 3aIUThI U aBTO- 9/9 4/1 2/0 0/0 3/6
MAaTHKH
OcHOBHBIE BUJIBI TIOBPEKICHUN

3 U aHOPMAaJIbHBIX PEXHMOB pado- 8/9 4/1 0/0 0/0 4/6
THI B 3JICKTPOYCTAHOBKAX

4 TokoBast OTCeuKa Ot Menczﬁy(pas— 10/8 41 212 o 46
HBIX KOPOTKUX 3aMBIKAHHIA.
MakcumManbHas TOKOBas 3aIuTa

5 (MT3) ot Mexayda3HbIX KOPOT- 8/7 41 212 on 4/6
KHX 3aMbIkaHuil. CTyneH4aras
tokoBas 3amnuTa (CT3)

6 HanpaBneHHaﬂ TOKOBas 3alliuTa 10/8 4/1 0/0 2/0 4/6
3aIuThHl OT 3aMBIKAaHUM Ha 3€M-

7 JII0 B CETAX € MTYyX03a3€MJICHHOMN 10/9 41 0/0 0/0 4/8
1 3¢ HEKTUBHO 3a3eMIICHHOU
HEUTPAIBIO
3aIuThHl OT 3aMBIKAaHUM Ha 3€M-

8 JIFO B CETAX C U30JUPOBAHHOM U 12/10 2/0 212 2/0 6/8
KOMIICHCUPOBAHHON HEUTPAJIBbIO

9 JlvcTaHIMOHHAs 3a1UTa 8/9 2/0 3/0 2/0 4/8

10 | ponombras uddepenimany- 10/8 2/0 0/0 2/0 4/8
Has TOKOBas 3alluTa

11 | Honepeunas mupepenumans- 8/8 2/0 0/0 0/0 4/8
Has 3alluTa
Peneitnas 3ammuTa ¥ aBToMaTHKa

12 | cunoBbIX TpaHCHOPMATOPOB U 8/8 2/0 4/0 2/0 4/8
aBTOTpaHCHOPMATOPOB
Peneitnas 3anmra CHHXpOHHBIX
TE€HEPATOPOB MEPEMEHHOTO TO-

13 ka. OCOOCHHOCTH BBIITOJTHCHUS 8/8 210 0/0 0/0 418
peNeiHOM 3aMThl OJIOKOB Te-




HepaTop-TpanchopMaTop

14

Peneitnas 3ammyra CHHXPOHHBIX
U ACHHXPOHHBIX 3JIEKTPOJIBUTa-
Teler

6/10

3/0

2/0

0/0

2/10

15

OcoOeHHOCTH BBITIOJIHEHHS 3a-
LIUT 0J10KOB JIUHUS-
TpaHcopmMaTop. Beicokoua-
cToTHBIE 3ammThl. Juddepen-
IMaJbHO-(ha3Hasl 3aIMTa

6/10

2/0

0/0

0/0

2/10

16

YCTpoCTBO  pe3epBUpPOBAHUSA
otkaza BbeIkmouarens (YPOB).
3amTa cOOpHBIX MIMH. Y CTPOIA-
ctBo ABP u AYP

6/11

2/0

0/0

3/2

2/10

17

Peneiinas 3ammra u aBTOMaTHKa
CUCTEMBl COOCTBEHHBIX HYX]I
AJIEKTPOCTAHIMHN U MTOACTAHLIHMI

8/10

2/0

0/0

0/0

4/10

18

[IpuHIUIIBI TTOCTPOECHUSI U OCO-
OEHHOCTH MHUKPOIPOIIECCOPHBIX
CHCTEM PEJICTHOMW 3aIlUThI U aB-
TOMATHUKH.

8/10

2/1

0/0

0/0

4/10

19

OcoOCHHOCTH TIOCTPOEHUS |
(YHKIIMOHMPOBAHUS CUCTEM pe-
JICHHOM 3alIMTHl 1 AaBTOMATHUKH B
sHEeprocucreMax ¢ 00JIbIIOH J10-
JIeH BO300HOBIIIEMBIX HCTOYHH-

KOB 3HEpPIruM KOHLENUuu Smart
Grid.

6/13

2/0

0/0

0/0

4/12

KonTtaktHas pabora (OMOJHUTENb-

Has)

6/8

6/8

Kypcosas pabGota (1poexr)

21/21

21/21

WToro no Bugam 3ausaTuii

162/180

51/8

17/6

17/4

71/154

Kontposns

54/36

54/36

UTOTrO

216/216

(I)opanOBaHne KOMIIETeHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHHUIIINHBI

TeMbl TUCLMIIIMHEI,
Kommerenimmn
HalleJIEHHbBIE Ha BEIPAOOTKY KOMIIETEHIIUN
[1K-3 Temsbr 1-19
[1K-4 Temsr! 1, 5-10
I1K-5 Tewmsr 1, 4-12
3.2 Jlexkuun

Tema 1. HazHaueHue peneiiHOM 3alMThl 1 aBTOMATUKH




Conepxxanue Temsl 1: [Tonstue peneiinoit 3ammTtel. KpaTkue cBeneHus U3 UCTO-
puu pazButus P3uA. Knaccudukanus pesne, cnocoObl n300paxeHus.

Tema 2. OCHOBHBIE TPUHIIUIIBI TIOCTPOEHUS PEICHHON 3aIUTHl U ABTOMATUKH.

Conepxanue tembl 2: [TpuHImun noctpoeHus penetHoi 3amuthel. [lonstue myc-
KOBBIX OPraHOB M JIOTMYECKOUN YacTu. [ToHATHE OCHOBHBIX M pe3€pBHBIX 3aIUT. DyHK-
MU penieiiHoi 3amuThl. TpeboBaHus K peneiiHon 3amure. Kpatkue cBefeHus o aBTo-
MAaTHYECKUX BBIKJIIOUATENSAX U CXEMaxX UX yHpaBlieHUsA. VICTOYHHKH ONEpaTUBHOTO TO-
Ka.

Tema 3. OcHOBHBIE BHJIbI MOBPEXKJIECHUNA M AHOPMAJIBHBIX PEXUMOB padOTHI B
JIEKTPOYCTAaHOBKAX.

Conepxxanue Temsbl 3: [ToHATHE HOPMAIBHOIO, aHOPMAJIBHOTO M aBapUMHOIO pe-
AKUMOB paboThl. OCOOEHHOCTH aHOpPMAaJbHBIX PEXUMOB paboThl. Kiaccuduxanus u
0COOEHHOCTH KOPOTKHX 3aMbIkaHuil (K3) B 35iekTpoycTaHOBKAX.

Tema 4. ToxoBas oTceuka OT MeXKIy(Pa3HbIX KOPOTKUX 3aMbIKaHUH.

Conepxanue temMbl 4: OCHOBHBIE NMPUHIUIIBI TOCTPOCHUS 3AIIUT C OTHOCUTEIb-
HOM ceNeKTUBHOCTHIO. [IpuHimn aeiicTBus TOKOBBIX oTcedyek (TO) MrHOBEHHOTO JieH-
ctBusl. TO ¢ BBIAEPKKON BPEMEHH.

Tema 5. MakcumanbHas TokoBas 3amura (MT3) oT Mexayda3HbIX KOPOTKUX 3a-
MbikaHui. Ctynenuaras TokoBas 3amnuta (CT3).

Conepxanue TeMbl S: [loHSITHE W MPUHLUN JEUCTBUS MAKCUMAJIbHOW TOKOBOM
3amuThl (MT3) o Mexayda3zHbIX KOPOTKUX 3aMbIkaHuid. CXeMbI BKIIFOUEHHSI ITyCKOBBIX
opranoB MT3. Bribop ycraBok (mapamerpoB cpabatbiBanusi) MT3 ¢ HE3aBUCHUMOI BbI-
nepxkkoit BpeMeHnu. CriocoObl MOBBIIEHHs YyBCTBUTENbHOCTH MT3. BBIOOP BBIIEPKKHU
BpeMenu MT3. Ilpunimn noctpoeHuss 1 0COOEHHOCTH (PYHKITMOHUPOBAHMS CTYIICHYA-
Tol ToKkoBoM 3ammuThl (CT3).

Tema 6. HanpaBiieHHast TOKOBas 3alUTA.

Conepkanue TeMbl 6: [loHsiTHE, TPUHIMT ACHUCTBUS U 0OOCHOBAaHUE HEOOXOHU-
MOCTH YCTAaHOBKM HarpaBieHHbIX TOKOBBIX 3amuT (HT3). Cxembl BKIIIOUEHHS pere
HaIpaBJjeHUs MOIIHOCTU. TpeboBaHMs K cxemaMm BKItoueHus. Beidop ycraBox HT3.
ToOKOBBIE HAIIPABJICHHBIE OTCEUKH.

Tema 7. 3amuThl OT 3aMBIKAaHUN HA 3€MJIIO0 B CETSIX C TIIyX03a3eMJICHHOW U 3(-
(eKTUBHO 3a3eMJICHHON HENTpasbio.

Conepxxanue Tembl 7: O0mue cBeAeHUus U crienuduKa 3aluT OT 3aMbIKaHUN Ha
3eMJII0 B CETSIX C IIyXo3a3eMJIeHHON U 3()(PeKTUBHO 3a3eMJIeHHON. TOKOBBIE OTCEUKU




HYJIEBOW MOCJIEIOBATENBHOCTH. TOKOBBIE HANPABJIEHHBIE OTCEYKU HYJIEBOM MOCJIEI0BA-
tenpHocTu (HIT). MT3 HII. Beibop mapamerpoB cpabatbiBanuss MT3 HII. ToxoBas
HanpasieHHas 3anurta HIT. Ctynenuaras TokoBas 3amura HIT.

Tema 8. 3amUTBI OT 3aMBIKAHHUI HA 3€MIIIO B CETSIX C U30JIMPOBAHHON U KOMIIEH-
CUPOBAHHOM HEMTPAJIBIO.

Conepskanue Tembl 8: OCOOCHHOCTH MEPEXOJHBIX MPOILIECCOB MPHU 0JHO(DA3ZHOM
3ampikanuy Ha 3emito (O33). OcHoBHble TpeboBanus [1YD k 3amure (O33). Yerpoii-
CTBO OOIIEH HECENEKTUBHON CUTHAJIN3alWU OT 3aMBbIKaHUS Ha 3€MJII0. Y CTPOMCTBO Ce-
JICKTUBHOM CHUTHANM3allMK 3aMBIKAaHUM Ha 3€MIIIO B KaOEIbHBIX CETSIX HANpPsHKEHUEM 6-
10 xB. TokoBble 3amUTHI, pearupyronme Ha EMKOCTHOM TOK CETM U Ha UCKYCCTBEHHO
CO3JaHHbIE TOKH HYJIEBOU nocieaoBaTeIbHOCTU. CrocOObI MOIYYEHHUS] UCKYCCTBEHHOTO
Toka. TokoBasi 3ammMTa, pearupyromas Ha noiaHeiii Tok HIIL. Ilpunumun paGoTel u
YCTPOMCTBO TpaHcopMaTOpa TOKA HyJIEBOU nocienoBaTenbHoCTU. [IpuHIMn paboTel U
OCOOEHHOCTH M peJie TOoKa HyJieBOM mocnenoBarenbHoctu tuna PT3-51. Onpenenenue
napaMeTpoB cpadaTbiBaHusl TOKOBOM 3amuthl oT O33. IIpoBepka 4yBCTBUTEIBHOCTU
3amuThl oT O33. HanpaBieHHas 3amuTa, pearupyrouas Ha EMKOCTHOM TOK CETH U Ha
MCKYCCTBEHHO co3aaHHble Toku HII.

Tema 9. /IlucTaHIIMOHHAS 3aIUTA.

Conepxxanue Tembl 9: HazHaueHne W IPUHLIMN I€MCTBUS JUCTAHIMOHHOW 3allH-
Tol ([3). Xapakrepuctuku BoIIEpKKK BpeMeHu /3. YmpoliueHHas cxema AUCTaHIIMOH-
HOM 3alIUTBHl U 0OCOOEHHOCTH €€ paboThl. blIOKMpOBKa OT HapyILIEeHUs LENeld HarpsKe-
Hus. biokupoBka oT KayaHU. XapaKTepUCTUKUA CpaldaThIBaHUSI PeJe CONMPOTUBIICHUS.
CxeMbl BKJIIOUEHHS pesie conmpoTUBIeHUs. OLEeHKa TOYHOCTU PabOThl pejie COMpPOTUB-
neHusi. Beibop mapameTpoB cpabaThiBaHUS AUCTAHIIMOHHOW 3amuThl. O0IacTh npuMe-
HEHUS IMCTAaHIIMOHHBIX 3alUT Ha 00BEKTaX SHEPTOCUCTEM.

Tewma 10. [IpogonbHas nuddepenimanbaas TOKOBasH 3aIHTa.

Conepxanue tembl 10: Haznauenue u knaccuduxanus muddepeHnnanbHbIX 3a-
T, [lpunnun peictBus npoaonbHOM auddepeniuansuoit 3ammtsl (I1J13). Toku He-
Oamanca B nuddepenumanbHoi 3amure. [Ipuniuner BeimonHenus 113 nuauil amek-
Tponepeaad. OCOOEHHOCTH UCTIOJIb30BaHUsI U(HEPEeHIINATBHBIX Pejie C TOPMOKEHHUEM.

Tema 11. Ilonepeunas auddepeHimanpHas 3anmra.

Conepkanue Tembl 11: HazHaueHue v npuHUUI JeHCTBUA mornepeyHon nudde-
pPEHUMAIBHON 3alIUThI NapauIeNIbHBIX JIMHUM 3JIeKTponepenad. OnpeaeseHne napaMmeT-
poB cpabarbiBanus. MepTBast 30Ha nonepeunoi auddepennnansHoit 3amuThl. OcoOeH-
HOCTH CXEMbI TOKOBOM TomiepeuHoil nuddepeHnuanbion 3amuTel. Haznauenue, npuH-
UM IeHCTBUS U OCOOCHHOCTH KCIIOJIHEHUS! HANpaBJICHHOW mornepedHoil nuddepeHiu-
aJIbHOM 3aILUTBHI.




Tema 12. Penelinas 3ammura U aBTOMaTHKa CHJIOBBIX TpaHC(HOPMATOPOB U aBTO-
TpaHchopMaToOpoOB.

Conepkanuie Tembl 12: AHanu3 HOpPMaJbHBIX, AHOPMAJIbHBIX U aBapUHHBIX pe-
KHUMOB DPalOOThl CHUJIOBBIX TpaHC(hOPMATOPOB U aBTOTpaHchopMaTopoB. TpeboBaHUs
[IYD oTHOCHUTENBHO pENeiHOMN 3alUThl U ABTOMAaTHUKU CHJIOBBIX TpaHC(HOPMATOPOB U
aBToTpanchopmaropoB. OcobeHHOCTH TPONOJIbHONW AudQepeHInaTIbHON  3aIIUTHI
TpanchopmaTopoB. O60CHOBaHNE HEOOXOIUMOCTH M MEPHI 110 BBIPAaBHUBAHUIO BTOPUY-
HeIX TOKOB B Tiedax [1J[3. Toku Hebamanca B auddepennuansHoil 3ammre. ['a3oBas
3anuTa. 3ammTa ot neperpy3ku 1 MT3 tpancdopmaropoB. Cxemsl P3 Tpancdopmaro-
POB U aBTOTpaHC(HOPMATOPOB.

Tema 13. Peneiinas 3anura CHHXPOHHBIX T€HEPATOPOB MEPEMEHHOTO ToKa. Oco-
OEHHOCTH BBIIIOJIHEHUS PEICHHOMN 3alIUThl OJJOKOB reHepaTop-TpaHchopmarop.

Conepxanue TeMbl 13: AHanu3 HOpMalbHBIX, aHOPMAJIbHBIX U aBapUIHBIX pe-
KUMOB PabOThl CUHXPOHHBIX T'€HEPATOPOB IepeMeHHOro Toka. TpeboBanus I1YD ot-
HOCUTEJIBHO PENIEWHOM 3alIUThl U aBTOMATHUKU CHHXPOHHBIX reHepaTtopoB. OcoOeHHO-
CTH NPOAOAbHON Tu((depeHIMaTbHON 3alUThl CHHXPOHHBIX T€HEPATOpPOB U MOBBIIIA-
foux OnouHbIX TpaHchopmaTtopoB. Toku Hebananca B nud@epeHInalbHON 3aluTe.
[Tonepeunas nuddepeHuumanbHas 3allMTa CHHXPOHHBIX T€HEPAaTOPOB. 3aIUTa OT Mepe-
IPY3KH TOKaMH OOpAaTHOM IMOCJEI0BATEIbHOCTH, AUCTAHIIMOHHAS 3allUTa OT BHEIIHUX
cumMerpuusblx K3. 3ammra ot O33 CHHXpOHHBIX TeHepaTopoB. OCOOEHHOCTH BBIMNOJI-
HEHUS U CXEMBbI peJieiHOM 3allUThl 0JI0OKOB TeHepaTop-TpaHchopmaTop.

Tema 14. Peneiinas 3anura CHHXPOHHBIX M @CHHXPOHHBIX 3JIEKTPOJBUTATEIICH.

Conepxanue TeMbl 14: AHanu3 HOpMalbHBIX, aHOPMAJIbHBIX U aBapUIHBIX pe-
KUMOB pabOThl CUHXPOHHBIX U aCMHXPOHHBIX AjeKkTpoaBurateneit. Tpeboanus 1Y
OTHOCUTEJIbHO PEJICMHOM 3allUThl U aBTOMAaTUKU CUHXPOHHBIX U ACUHXPOHHBIX JJICK-
TponBurareneii. TokoBas oTceuka dJekTpojBurareicii. OcoOeHHOCTH TPOIOJIBHON
mudpepeHnnanbHON 3aUThl CHHXPOHHBIX U aCHHXPOHHBIX JIEKTpoaBUrateneil. Toku
HeOanaHca B quddepeHInaIbHON 3auTe. 3aluTa OT Meperpy3Ku TOKOM cTaropa. 3a-
nmTta ot O33 npucoeuHEeHUsT KaOeab-IBUraTelb. 3aluTa OT ACHHXPOHHOIO peXuMa
CUHXPOHHOTO JJICKTpOABHUrareis. ['pymnmoBas 3alura MUHUMAIBHOTO HAMPSIKECHUS
CEKIMH C JBUTATEJIbHON Harpy3koil. CXeMbl peieiiHOM 3alUThl CHHXPOHHBIX M ACUH-
XPOHHBIX IEKTPOJABUTATEIECH.

Tema 15. OcoOEHHOCTH BBITIOHEHHUS 3alIUT OJOKOB JHMHUS-TpaHCHOpPMATOP.
BricokouactotHbie 3amuThl. Juddepennmanbao-daznas 3ammura.

Conepkanue TeMbl 15: OcoOCHHOCTU BBITIOJIHEHHS 3alIUT OJIOKOB JTHHUS-
Tpanchopmatop. AHaIU3 OCOOCHHOCTEW CYIIECTBYIOIMUX pemieHuid. Hasnauenwue,
MIPUHIINAIN JSUCTBUS U OCOOCHHOCTH MCIOJHEHHS BBICOKOYACTOTHOM IuddepeHInaIb-
HO-(azHo# 3anuTh (J1D3).




Tema 16. YcTpoiicTBO pe3epBupoBaHus oTkasza Bhikiatouarens (YPOB). 3amura
coopHbIxX mmH. YcTporicteo ABP, ATIB u AUP.

Conepsxanue TeMbl 16: [lonsTre, Ha3HaUYeHWE U TIPUHIUN JIEUCTBUS YCTPOUCTBA
pe3epBupoBaHusa oTkaza BbikiIouarens (YPOB). IlpuHumnsl MOCTPOEHHS 3alUTHI
coopubix muH. [lonstue muddepenunansuoit 3amutel muH (J3L). Pacuér mapamer-
poB cpabarbiBanus JI3LLI. [lonsTtre, Ha3HAaYEeHUE W MPUHIUI JEHCTBUS YCTPOMCTB aB-
TOMATUYECKOTO BBOJa pe3epBHOro nutanus (ABP), aBromMaTHyeckoro mOBTOPHOTO
BiitoueHust (AIIB) u aBTomaTuyeckoi yactoTHoM pasrpy3ku (AUP).

Tema 17. Peneiinas 3amura U aBTOMaTUKa CUCTEMbl COOCTBEHHBIX HYK]I DJICK-
TPOCTAHLHUN U ITOJCTAHIIUH.

Conepxanue Tembl 17: AHanu3 pekKUMOB PabOThl CETH COOCTBEHHBIX HYXI CO-
BPEMEHHBIX 3JIEKTPUYECKUX CTaHUMU U noacTaHuui. TpedoBanus I1Y3 u ocoOeHHOCTH
penerHoON 3aIuThl U aBTOMAaTHKa CHUCTEMbI COOCTBEHHBIX HYXJ AJICKTPOCTAHIIUA H
MMOJICTAHIIUH.

Tema 18. [IpuHUMnIBI HOCTpOEHUS 1 OCOOEHHOCTH MUKPOIMPOLIECCOPHBIX CUCTEM
pENENHOM 3aIUUThI U aBTOMATUKH.

Copnepxxanue Tembl 18: [lpuHUuMI AEMCTBUS M KOHCTPYKTHUBHBIE OCOOEHHOCTH
MUKPOIPOLIECCOPHBIX CHUCTEM PEJICMHON 3alIUuThl U aBTOMaTHKU. Crienndrka HaCTpOu-
KM (HaJIagKW) HU(QPOBBIX TEPMUHAIIOB. YTIpaBieHUE U cBs3b. Cuctema nudpoBoil peru-
cTpauuu aBapuiiHbix curyauuid (PAC).

Tema 19. OcoOeHHOCTH MOCTPOEHUS U (PYHKIIMOHMPOBAHUSI CUCTEM peEJIEHHOM
3aIllMThl U aBTOMATUKH B DHEProCUCTEMax ¢ OOJBIION J0Jiel BO30OHOBIISIEMBIX HCTOY-
HUKOB dHeprun koumenuu Smart Grid.

Conepxanue Tembl 19: [loHsSTHE SHEPTOCUCTEMBI ¢ OOJIBIION A0JIel BO30OHOBIIS-
E€MbIX UCTOYHHKOB 3Hepruu KoHnenimu Smart Grid. OcCOOeHHOCTH OpraHu3aIuy KaHa-
JIOB CBSI3U JUISI CKOPOCTHOTO OOMeHa MH(pOpMAaIMell Mexay TepMUHAIaMu PeJIeHHON
3aluThl B paMkax npotokosa MOK 61850. MecTo U pojib MUKPOIPOILIECCOPHBIX TEP-
MUHQJIOB B HMEpapXuu yrpasiieHus IudpoBod mnoactaHuuu. [loHsITHE aganTHBHBIX
YCTaBOK.

3.3 IlpakTnyecKue 3aHATUSA

Ne OObemM, yac. JInte-
Tema paboThl
/11 OYH/33209H paTtypa

Omnpenenenne Toka cpabaThIBaHUSI TOKOBOW OTCEUKU H
1 pacuér koadduimenTa yyBcTBUTeNbHOCTH. Onpesene- 2/1 [10]
HHUE 30HBI IEVCTBUS TOKOBOM OTCEYKH

Omnpenenenue Toka M BpeMeHu cpabateiBanust MT3. o [10]
Omnpenenenue kodpdurmenta ayBcTBuTenbHOCTH MT3

3 ITpoepka TpanchopmaropoB Toka Ha 10% mnorpem- 2/1 [10]




HOCTb
4 OHpe,Z[GJEGHI/Ie COIIPOTHBIICHUS CpabaThIBaHUS TUCTAH- o [10]
[IMOHHOM 3aIIUThHI
Pacuér muddepennuanbHoi 3amuTsl TpanchopmaTopa
5 2/0 [10]
¢ ucnosibzoBanueM peine PHT-565
6 Pacuér muddepennpranbHoi 3amuTsl TpaHchopmaTopa on [10]
Y TeHepaTopa ¢ ucmojab3oBanuem pene J[3T-11
Omnpenenenus Toka cpabaThIBaHUSI TOKOBOM OTCEUKH U
7 3alUThl OT MEPErpy3KH ACHHXPOHHBIX 3JEKTPOABHUIa- 2/1 [10]
Tenen
Omnpenenenue Toka cpabaThIBaHMs 3aIUTHI OT 3aMbl-
8 KaHWsS  HAa  3EMJIF0  TPHCOCIMHEHHS  KaOelb- 2/0 [10]
AJIEKTPOABUTATENb
UTOro 17/6
3.4 JlabopaTopHbie padoThI
Ne O0Bem, yac. Jlure-
Tema paboTsI
/1 OYH/3204H parypa
1 HccnenoBanue 3IIEKTPOMArHUTHBIX M CTAaTUYECKHUX 211 7]
pelie ToKa U HalpsHKeHUS
9 HccnenoBanne BCIOMOTATENBHBIX peEJie: BPEMEHH, 211 7]
MIPOMEXKYTOUHBIX, YKa3aTEIbHBIX
3 VcnipiTaHre HHIYyKIMOHHOTO pesie Toka Tuna PT-80 2/0 [7]
4 VccnenoBanue pene HanpaBJIeHNs MOITHOCTH 2/1 [7]
5 HccnenoBanne MakcMMaibHOW HANpaBICHHON TOKO- 2N [7]
BOM 3aIITUTHI OT MeXAY(Pa3HBIX KOPOTKUX 3aMBIKAHUHN
6 Hccnenoanue pene tuna JA3T-11 u nuddepenunans- 2/0 [7]
HOM 3a1uThl TpanchopmaTopa
HccnenoBanue TOKOBOM 3allUTHI OT 3aMBIKAHMM Ha
3eMJII0 C WCIIOJIb30BAaHMEM CTAaTHYECKOTO pelie THIla
7 . . 2/1 [7]
PT3-51, nmpumMeHseMoil B CETSIX C H30JIMPOBAHHOU
HEUTPAJIbIO
8 HccnenoBanre MUKPOIPOLIECCOPHOTO TepMHUHANA pe- 3/0 7]
nerHou 3anuThl 1 aBToMatuku ABB® REF 541
UTOT'O 17/4
3.5 CamocrosiTesibHasi padoTa CTyIeHTA
Ne . OOmbewM, yac.
Bunasl camocTosiTensHON paboThI CTYACHTA
/1 04H/3209H
1 W3ydeHne NeKIMOHHOIO MaTepuaa 30/75
2 [ToaroroBka K MPaKTUYECKUM 3aHATUSM 18/30
3 [ToxroroBka k 1a00paToOpHBIM paboTam 20/30
4 Beinonnenue KypcoBoro mpoexkTa —
5 BrimonmHenue KypcoBoid paboThl 217127
6 BrinonHenne nHAMBUYAIBHOTO 3a1aHUS 0/0
UTOIro 95/162

3.6 KypcoBoii npoekT (paboTa), MHAMBUAYAJbHOE 3a]aHHE

KypcoBasi pa6oTa 1o qucuuIuiiHe npeaycMOTpeHa B /-M CEMECTpPE U MOCBSIIE-
Ha T[POEKTUPOBAHUIO pEJICHHOM 3almuThl M aBTOMAaTUKU OJIoKa TreHepaTop-



TpaHchopMaTop Wi TpaHcpopMaTropa COOCTBEHHBIX HYXI dHeprodnoka TOC u aByx
anekTpozasurateneii [6,8]. BoimonHenrne KypcoBoil paboThl CIIOCOOCTBYET yrTyOJICHHOM
popabOTKE OCHOBHBIX TEM JIUCIHUILIIUHBI.

Lens — 3akperyieHue 3HaHUW 10 U3JI0KEHHOMY JIEKIIMOHHOMY KYpCYy U pa3BUTHE
HABBIKOB CaMOCTOSITEIbHON paOOThl MpU MPOCKTUPOBAHUU PENECHHOM 3alllUTHI U aBTO-
MAaTHUKH O0BEKTOB AJIEKTPOIHEPTETUUECKUX CUCTEM.

B pe3ynbTaTe BeInogHEHUST paObOThI 00YYaAOIIUNACS TOJKEH:

— 3HATh MPUHLMUIIBI BHIOOpA CHCTEM pPEJICHHOMN 3alllUThl U aBTOMATHKU YHEPIo-
00BEKTOB;

— YMETb MOJIb30BATHCS HOPMATUBHOW U CIPABOYHOU JINTEPATYPOU;

— BIAJETh METOJMKAMH BBIOOpA PEJNEHHON 3alUTHI SJIEKTPOOOOPYAOBAHUS U
pacuéTa mapaMeTpoB €€ cpabaThIBaHUSI.

KypcoBas pabora opopmisiercs Ha nuctax popmara A4. PekomeHryeMblil 00bEM
nosicauTenbHOM 3anucku — 30-40 ctpanni popmata A4.

O0BEM yueOHOW Harpy3Ku IPH BBIMOJIHEHUU KypCOBOM pabOThl — 27 4acoB.

NuauBuyabHOE 3a7aHUE MO JMCLUMIUIMHE HE MPEIyCMOTPEHO y4eOHBIM Iula-
HOM.

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu " WmKaJbl I HWHTETPUPOBAHHOM OLECHKH YPOBHSH
c(hopMUPOBAHHOCTH KOMIIETCHLNH

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUU

- HyJICBOW ypOBEHb: HEBEPHBIC, HE APTYMEHTHPOBAHHBIE, C MHOKECTBOM TPYObIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHb 3HAHUIN HI)KE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHUMAJIBHBIN YPOBEHb: JJaHbl HE ITOJIHBIE, HETOUHBIE U HEAPTYMEHTUPOBAHHBIE
OTBETHI Ha BOMPOCHI. JlomyIieHo MHOTO TPyOBIX OMIMUOOK. YPOBEHb 3HAHHMI HIKE MU-
HUMAaJILHBIX TPEOOBAHMIA,

- TIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO IOJIHbIE, TOYHBIE U APTYMEHTHUPO-
BAHHBIEC OTBETHI HA BOIPOCHL. 11710X0 3HaeT TEpMUHBI, ONIPEAETICHNS U MIOHATHS; OCHOB-
HbIE 3aKOHOMEPHOCTH, COOTHOIIICHUS, MPUHITUIILI. J[OmyllIeHO MHOTO HETpyOBIX OIIU-
0OK;

- CPEIHUI YPOBEHB: HaHbl JOCTATOYHO IMOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE
OTBETHI HA BONPOCHI. B 11€J10M 3HAET TEPMUHBI, ONPEICIICHUS U MMOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTHU, COOTHOIIICHUSI, TPUHIUIIBL. JIOMYIIIEHO HECKOJIBKO HErPYOBIX OIITHOOK;

- IPOJBUHYTHIN YPOBEHbB: JAHBI MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. 3HAET TEPMUHBI, ONPEJECICHUS U MOHATUS; OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHOIIICHHUSI, MPUHITUTIBI. J[OTyIIIeHO HECKOIBKO HETPYObIX OMIMOOK;

- BBICOKHM YPOBEHbB: JAHbI MOJIHbIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEACICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTHU, CO-
OTHOUIEHUSI, IPUHUMIIBI. J[OMYyIIEHO HECKOJIBKO HETOUHOCTEM.

Cocmasnsaowas KomnemeHyuu — yMeHus
- HYJIEBOM ypOBEHbB: IOJHOE OTCYTCTBHE IMOHUMAHUSI CYTU METOJWKH PEIICHHS
3a/1a4u, JOMYIIEHO MHOXKECTBO TPyOEHIIINX OMOOK / 3aaHus HE BBIMTOJHEHBI BOOOIIIE;



- MUHUMAQJIBHBIM YPOBEHB: CJIa00€ MOHUMAHUE CYTH METOJMKHU PEIIEHUs 3aauH,
JonyuieHbl rpyobie ommoOku. Pemenust He o6ocHoBanbl. He ymeeTr ucnonb3oBaTh HOP-
MAaTHUBHO-TEXHUYECKYIO JIUTEPATYPY;

- IIOPOTOBBIM YPOBEHB: IOCTATOYHOE MMOHUMAHUE CYyTH METOJIMKHU PELICHHS 3aa-
4M, TOMyIIEeHbl omuOKu. Pemenus He Bcerga 000CHOBAaHBI. YMEET UCIOJIb30BaTh HOP-
MaTHUBHO-TEXHUUYECKYIO JuTepaTypy. Cinabo OpuEHTUPYETCS B CIEIHAIbHON Hay4yHOU
JUTEPaTypE;

- CpEIHUI YpOBEHB: B LIEJIOM IMOHUMAET CYyTh METOJUKHU PELICHUS 3a4a4H, JOMY-
HIeHbl omMOKHU. Pemienus He Bcerma 000CHOBAaHBI. YMEET MCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIEUUATbHYIO HAYYHYIO JIUTEPATYPY;

- IPOABUHYTHIA YPOBEHB: B LIEJIOM IMOHUMAET CYyTh METOJMKHU PEIICHHS 3aJauH,
JoMyIIeHbl HeTouyHOCTU. CrocoOeH 000CHOBATh pEIICHUs. YMEET HMCIOJb30BaTh HOP-
MaTHUBHO-TEXHUYECKYIO U CIELMAIBHYIO HAYUHYIO JIUTEPATYpY;

- BBICOKMII ypOBEHb: MOHHUMAET CYTh METOAMKU penieHus 3anadu. CrnocobeH
00OCHOBaTh pelICHUs. YMEET MCHOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CIIELHAIb-
HYI0 HAy4YHYIO JUTEPATYPY, NEPEAOBON ITPOU3BOACTBEHHBIN OIIBIT.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

- HYJIEBOM YPOBEHb: HE JEMOHCTPUPYET BJIaJICHUE HABBIKAMHU BBIIIOJIHEHUS IPO-
deccruoHanbHBIX 337a4. He MOXKET BBIMOTHUTH 3a]JaHuUs;

- MUHUMAJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITIOJIHECHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBACT CYIIECTBEHHBIE TPYIHOCTH MPU BHITIOJTHEHUU
OTJICTBbHBIX 3aJlaHUI;

- MIOPOTOBBIA YPOBEHB: BIAJCET HABBIKAMU BBITIOJHEHUS! TPO(PECCHOHATBLHBIX 3a-
Jlad Ha MOPOTOBOM YPOBHE. 3a/1aHUS BBITIOJHSAET MEJJIEHHO U HEKAYECTBEHHO;

- CpeIHUH YPOBEHbB: BJIaJICET HaBbIKAMU BBITIOJIHEHUS MPO(ECCUOHAIBHBIX 3a7a4.
3agaHus BBINOJIHSAET HA CPEIHEM YPOBHE MO OBICTPOTE U Ka4eCTRBY;

- MPOJABUHYTHIM YPOBEHb: BIIAJICET YBEPECHHBIMU HABBIKAMU BBINIOJHEHUS IIPO-
dbeccroHanbHBIX 3a1a4. BRICTPO M KaUeCTBEHHO BBITIOJIHSAET 33J]aHus, HHOTAA JOIMyCKasl
HE3HAYUTEJbHBIE TIOrPEIHOCTH;

- BBICOKUI YPOBEHbB: BJIQJICET YBEPEHHBIMH HABBIKAMU BBHITIOJHEHUS MPOQECcCuo-
HaJBHBIX 3371a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusl, IPU HEOOXOUMOCTH JI€-
MOHCTPUPYSI TBOPYECKUU IMOJIXO.

Obobwennas oyenka cqhopmMupo8aHHOCmMu KoOMnemeHyut

- HyJICBOM ypOBEHb: Ha HYJIEBOM YPOBHE C(OPMUPOBAHBI: BCE COCTABIIAIONINE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHbIE — HA 00JIE€ BBICOKOM YPOBHE;

- MUHUMAJbHBIM YpOBEHb: HA MUHUMAJIbHOM YpPOBHE C(HOPMHUPOBAHBI: BCE CO-
CTaBJISIOIIME; OJIHA UJTU JBE U3 TPEX, OCTAJIbHBIEC — HAa 00Jiee BHICOKOM YPOBHE;

- TIOPOTOBBII YPOBEHb: Ha OPOTOBOM YpOBHE C(OPMHUPOBAHBI: BCE COCTABIISIO-
IIK€; OJHA WIH JIBE U3 TPEX, OCTAIbHbIE — Ha 00Jiee BHICOKOM YpPOBHE;

- CpeIHHUI ypOBEHb: Ha CpeHEM ypOBHE C(OPMHPOBAHBI: BCE COCTABJISIOLINE;
OJIHA WJIK JBE U3 TPEX, OCTAJIbHBIE — HAa 00JIee BBICOKOM YPOBHE;

- IPOABUHYTHIM YPOBEHB: HA MPOJBUHYTOM YPOBHE C(POPMHUPOBAHBI: BCE COCTAB-
JSIOLIKE; OIHA WITK JABE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;



- BBICOKHI ypOBEHb: Ha BBICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIOIINEC
KOMIIETEHITUH.

4.2 Bonpochl K IK3aMeHY U IpUMepP IK3aMeHAUMOHHOT0 Oujiera
Bomnpocsl k 3x3aMeHy:

1. HaznaueHue peneidHON 3alUThl U aBTOMATUKU. [loHATHE peleHOM 3alluTHhI.
Kpatkue cBenenus uz ucropuu pa3sutus P3uA. Knaccuduxarms pene, cnocodb! n300-
paXxeHus.

2. IlpuHiun nmocTpoeHus penerHoi 3amuTel. [loHsTHE MyCKOBBIX OPraHOB U JIO-
rU4YeCcKOM yacTh. [IoHsATHE OCHOBHBIX U PE3EPBHBIX 3ALIUT.

3. Oynkuuu peneitHoi 3amuTel. TpeboBanus K peneriHoi 3amute. KpaTkue cBe-
JICHHSI O aBTOMAaTHYECKUX BBIKIIFOYATENSAX M CXEMax MX ynpasieHus. McTounuku ore-
PaTUBHOTO TOKA.

4. IloHsATHE HOPMAJIBLHOTO, AHOPMAJILHOTO U aBapUUHOTO PEKUMOB paboThl. Oco-
OCHHOCTH aHOpPMAaJIbHBIX peKUMOB padoThl. Kitaccuukanns 1 0cOOEHHOCTH KOPOTKHUX
3ambikaHui (K3) B anekTpoycTaHOBKAX.

5. OCHOBHBIE PUHIUIIBI TOCTPOEHUS 3aLUT C OTHOCUTEIBHON CEIEKTUBHOCTBIO.
[Tpuniun nevictBusi TokoBbIX oTceuek (TO) mrHoBeHHOro neictBus. TO ¢ BhIIEPKKON
BPEMEHU.

6. [loHaTHe W MPUHIUTT JEHCTBUS MAaKCUMaJbHON TOKOBOW 3amuThl (MT3) or
Mex Ay (pa3HbIX KOPOTKUX 3aMbIKaHUW. CXeMbl BKIIFOUEHHUS ITyCKOBBIX opranoB MT3.

7. BriOop ycraBok (mapameTpoB cpabaTteiBaHusi) MT3 ¢ He3aBUCHUMOMN BBIIEPK-
Kol BpeMeHu. CriocoObl MOBBILLIEHUS YyBCTBUTEbHOCTH MT3.

8. Bribop Beiaepxku Bpemenu MT3. IlpuHmmn mocTtpoeHuss U 0COOEHHOCTHU
(yHKUIMOHUPOBAHUS CTYIEHYaTOl TOKoBOM 3amuThl (CT3).

9. Tlonsatue, mMpUHIUI JIEUCTBHS U OOOCHOBAHHWE HEOOXOIUMOCTH YCTaHOBKH
HanpasyieHHBIX TOKOBBIX 3auUT (HT3). CxeMbl BKIIFOUEHUS pelie HalpaBJICHUsI MOIIHO-
ctu. TpeboBanus k cxemaM BkiroueHus. Beibop yctaBok HT3. TokoBbie HarpaBieHHBIE
OTCEUKHU.

10. O6mue cBeneHus U crienu(uKa 3alIMT OT 3aMbIKAHUI Ha 3€MIIIO B CETSIX C
rIIyXo3a3eMJIeHHON 1 3P deKkTuBHO 3a3eMiIeHHON. TOKOBBIE OTCEUKH HYJIEBOW MOCIE0-
BaTEIbHOCTH. TOKOBbIE HaIpaBlIEHHbIE OTCEUKH HYJIEeBOMl mocnenoBarensHocTH (HIT).
MT3 HII. Bribop napamerpos cpabateiBanust MT3 HII.

11. TokoBas nanpasnennas 3amura HII. Ctynenuaras ToxoBas 3amura HIT.

12. OcoOeHHOCTH MEePEXOIHBIX MPOIECCOB MPU OAHO(PA3HOM 3aMBbIKAHUU HA 3E€M-
mo (033). Ocuouble TpeboBanus [1YD k 3ammre (033). YcrpoiicTBO o01Ieit Hecenek-
TUBHOW CUTHAJIIM3ALMU OT 3aMbIKAHUS HA 3€MIIO. Y CTPOMCTBO CEJIEKTUBHOW CUTHAJIU-
3allMM 3aMBbIKAaHUN Ha 3eMJTI0 B KAOEJIbHBIX CEeTsIX HampsikeHueM 6-10 kB.

13. ToxoBBbI€ 3alUTHI, pearupyromire Ha EMKOCTHON TOK CETHU U Ha HCKYCCTBEHHO
CO3/1aHHbIE TOKU HYJIEBOH MOcae10BaTeNbHOCTH. CIIOCOOBI MOTYYeHHS] UICKYCCTBEHHOTO
Toka. TokoBasi 3ammuTa, pearupytomas Ha noiubeli Tok HIL. Tlpunmun paGotsel u
YCTPOMCTBO TpaHc(hopMaTopa TOKa HyJI€BOU MOCIEA0BATEILHOCTH.



14. Tlpunanmn paboThl 1 0OCOOEHHOCTH U peJie TOKAa HYJIEBOW MOCIIEI0OBATEILHOCTH
tunma PT3-51. Onpenenenve mapameTpoB cpabaThiBaHUsS TOKOBOM 3amuthl oT O33.
[IpoBepka 4yBCTBUTEIBHOCTHU 3aIUThI 0T O33.

15. Hanpasnennas 3amura, pearupyroiias Ha EMKOCTHOM TOK CETH U Ha UCKYC-
CTBEHHO co3aaHHble Toku HII.

16. Ha3nauenve v MpUHIUI JEHCTBUS JUCTAHIMOHHOM 3amuThl (J13). Xapakte-
PUCTUKH BbLIepKKU BpemeHu [13. YrporieHHas cxema JUCTaHIIMOHHOM 3allUThl U 0CO-
OoenHoctu e€ paboThl. biiokrpoBKa OT HapylleHus Lienel HanpsbkeHus. biokupoBka oT
Ka4aHUM.

17. XapakTepucTHKu cpabaTbIBaHUs pesie CONMpOTUBIEHUSA. CXeMbl BKIIOUEHUS
pene conpoTtuBieHus. OeHKa TOYHOCTH paboThI pelie compoTHBIeHUs. Bribop mapa-
METpPOB cpadaThiBaHUS TUCTAHIIMOHHON 3amuThl. O0JacTh NPUMEHEHUS JUCTAHIIMOH-
HBIX 3alIUT Ha 00BEKTAaX YHEPTOCUCTEM.

18. Haznauenue u knaccupukanus nuddepeniumanbupix 3amut. [IpuHmmn neii-
cTBUA npoaoiabHo nuddepenmmansHoi 3ammTsl (I[1/13). Toku nebanmanca B nudde-
penmanbHoi 3amurte. [Ipunnunel BeimosHeHus IIJI3 nuHuil snextponepenad. Oco-
OCHHOCTHU UCIOJIb30BaHUs T (PepeHIIUATBHBIX PEJie ¢ TOPMOKEHUEM.

19. HazHaueHue ¥ NpUHIINI ASUCTBUS MonepeuHoi auddepeHnanbHOM 3aiuThl
napajUieIbHbIX JUHUN dnekTporepenad. OmnpenerneHue napameTpoB cpadaThIBaHUS.
MepTBas 30Ha nonepeuHoit nuddepeHInaIbHON 3alIUTHI.

20. OcoOeHHOCTH CXeMbl TOKOBOW mMomepeuHoi auddepeHInanTbHON 3aIHThI.
Ha3znauenue, mpuHIUN ACHCTBUS U OCOOCHHOCTH HCIOJHEHMS HANpPaBICHHOMW MoOIie-
peuHoi quddepeHnrnanbHON 3aIUThI.

21. AHanu3 HOpMaJbHBIX, AaHOPMAJIBHBIX M aBAPUHHBIX PEKUMOB PabOTHI CHIIO-
BBIX TpaHc(opMaTopoB U aBToTpaHchopmaTopoB. TpedoBanus 1Y oTHOCUTENBHO pe-
JIEHHOM 3alllUThl U aBTOMATUKH CHJIOBBIX TPaHC(OPMATOPOB U aBTOTpaHC(HOPMATOPOB.

22. OcoO6eHHOCTH MPO0IbHON auddepeHIHaTbHON 3amUTh TpaHC(HOPMATOPOB.
O6ocHOBaHNME HEOOXOIMMOCTH U MEPHI TTO BEIPABHUBAHUIO BTOPUYHBIX TOKOB B IJIEYaX
[113. Toxu Hebananca B nudpepeHIraibHON 3aiuTe.

23. T'a3oBas 3amuta. 3anmra ot neperpy3ku u MT3 tpancpopmaropos. Cxembl
P3 tpancdopmaropoB u aBTOTpaHCHOPMATOPOB.

24. Ananu3 HOpPMaJbHBIX, AaHOPMAJILHBIX U ABAPUWHBIX PEKUMOB PaOOTHI CHH-
XPOHHBIX TEHEPaTOPOB MepeMEeHHOT0 Toka. Tpeboanus [1YD oTHOCUTENBHO peneiHON
3aIUThl U aBTOMATUKU CUHXPOHHBIX T€HEPATOPOB.

25. Oco0eHHOCTH MPOAOIBHON U depeHIInanbHON 3alUTHl CHHXPOHHBIX T'eHe-
paToOpoOB M MOBBIIIAKOIIUX OJOYHBIX TpaHchopmaTtopoB. Toku Hebananca B quddepen-
nuaigbHoM 3ammre. [lonepeunas nuddepeHnnanbHas 3alyTa CHHXPOHHBIX T'€HEPaTo-
POB.

26. 3amuTa OT meperpy3ku ToKaMu OOpaTHOM MOCIeN0BATeIbHOCTH, AUCTAHIIH-
OHHAas 3aluTa OT BHEMHUX cUMMETpU4HbIX K3. 3ammra or O33 CUHXpPOHHBIX T'€HEpa-
TOpoB. OCOOCHHOCTH BBITIOJHEHUS M CXEMbI pEJICHHON 3aImuThl OJIOKOB TEeHEepaTop-
TpaHchopmaTop.

27. Ananu3 HOPMaJbHBIX, AaHOPMAJIBHBIX M aBAPUUHBIX PEKUMOB PAOOTHI CHUH-
XPOHHBIX M ACHHXPOHHBIX 3jekTpoasurateneil. Tpedosanus [1YD oTHOCHTENBHO pe-
JIEWHOM 3alUTHI U aBTOMATUKU CUHXPOHHBIX U ACUHXPOHHBIX 3JIeKTpoABUrareneit. To-
KOBasl OTCEYKA IEKTPOABUraTEIEH.



28. OcobeHHOCTH MpOJ0JIbHON auddepeHIanTbHON 3alUThl CUHXPOHHBIX U
ACUHXPOHHBIX 3JieKTpoaBurareneid. Toku HeOanaHca B Iud@epeHInanIbHON 3anuTe.
3amura OT meperpy3ku TokoMm cratopa. 3ammurta oT O33 mnpucoenuHeHus: Kabemb-
JIBUTATEIIb.

29. 3ammrTa OT aCHHXPOHHOTO pEeXHMa CHHXPOHHOTO 3JIeKTpoaBurarens. ['pymn-
MOBAasl 3aIIUTAa MUHUMAJIbHOTO HANPSHKEHUSI CEKUHUM C JBUraTelbHOW Harpyskoi. Cxe-
MBI PEJIEMHOM 3aIUThl CHHXPOHHBIX U ACUHXPOHHBIX AJIEKTPOABUTATEIEH.

30. OcoOeHHOCTH BBHIMOJHEHUS 3aIIUT OJIOKOB JHHUSA-TpaHCcPopMaTop. AHamu3
0COOCHHOCTEH CYIIECTBYIONINX PEIICHUH.

31. Ha3znauenue, mMpUHIMUN JEHCTBUS U OCOOCHHOCTH MCIIOJIHEHHUS BBICOKOYa-
cToTHOI muddepernnansHo-(ha3Hon 3ammrsl (JD3).

32. Ilonatue, Ha3HAYCHHE U MIPUHIINII ICHCTBUS yCTPOWCTBA PE3EPBUPOBAHUS OT-
ka3a Beikitouatens (YPOB).

33. IlpuHuunel mocTpoeHus 3amuThl cOopHbIX muH. [lonstue nuddepenuans-
Hoit 3amuThl mnH (J311). Pacuér mapamerpos cpabateiBanus J(3111.

34. Tlonstue, Ha3HAYEHWE W TPUHIUI JEUCTBUS YCTPOWCTB aBTOMATUYECKOIO
BBOJa pezepBHOro nuranus (ABP), aBTomatnyeckoro noBropHoro BkitoueHus (AIIB)
¥ aBTOMATHUYECKOM 9YaCTOTHOM pa3rpy3ku (AYP).

35. AHanu3 pexuMOB pabOThl CETH COOCTBEHHBIX HYKJ COBPEMEHHBIX 3JIEKTPH-
YeCKMX CTaHIUK U mojactaniui. Tpeboanus [1YD u ocoOCHHOCTH peneiiHON 3allUThI
Y aBTOMAaTUKA CUCTEMbI COOCTBEHHBIX HYXJ| JIEKTPOCTAHIMHN U MOICTaHIIUN.

36. [IpuHIMI IEHCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH MHUKPOIPOILIECCOPHBIX
CUCTEM peJieiiHOM 3amuThl U aBToMaThku. Crnenuduka HACTPOUKU (Haaaku) muudpo-
BbIX TEPMUHAJIOB. YTIpaBieHue U cBsa3b. CucremMa HUPPOBON perucTpaluy aBapHuiHbIX
cutyauuii (PAC).

37. TloHsiTHE PHEPTOCHUCTEMBI ¢ OOJBIION JOJIeH BO30OHOBIISIEMBIX HCTOYHUKOB
sHeprun Konuenuuu Smart Grid. OCOOEHHOCTH OpraHU3aluy KaHAJIOB CBA3M JJI CKO-
pocTHOTO OoOMeHa uH(pOpMAIEl MeXIy TepMUHATAMHU PEJIeHHON 3alllUThl B paMKax
npotokosia MOK 61850.

38. MecTo U posib MUKPOIIPOIIECCOPHBIX TEPMHUHAIOB B UEPAPXUU YIIPABICHUS
1udpoBoit moactaniuu. [loHsITHE aIaNTUBHBIX YCTABOK.

IIpumep 3K3aMeHalIMOHHOIO OMJIeTa:

TOYBIIO «TIOHEIKAN HAIITMOHAJIBHBI TEXHUYECKW YHUBEPCUTET»

VYpoBeHb BhIciIero npogdeccuo-

HaJIbHOI'O O6paSOBaHI/I}IZ 6aKaJIaBpI/IaT
(bakanaBpHaT, CIIELHAUTET, MAaTUCTPATYpa)

HaHpaBHCHI/IC HOATOTOBKHU (CHC-

LUATbHOCTB): 13.03.02 — DirekTpodHEPreTHKa B AIEKTPOTEXHUKA
(xox, Ha3BaHUE)
[Tpodumns: DJIEKTPUYECKUE CTAHIINHI
(Ha3BaHHE)
Cemectp: VI

Y4yeOHas TUCIHUIUINHA: OCHOBBI penieiiHOM 3alTUThl U ABTOMATU3AI[UU YHEPTOCUCTEM




BUJIET Ne 1

1. Knaccudukanus HOpMalbHBIX, aHOPMaJIbHBIX U aBapUITHBIX PEKHUMOB padOThl 00BEK-
TOB 3HEPTOCUCTEM;

2. Bunbr moBpexaenuit acuaxpoHHbIX (A/]) u cuaxponHubix (CJI) anekTpoaBuraTeneit me-
PEMEHHOT0 TOKa U IPUYMHBI UX BO3HUKHOBEHUS. Peneitnas 3amura u apromatuka AJl u CJI;

3. PaccunTtath TOK cpabaThiBaHUS MaKCUMaIbHOW TOKOBOM 3amuThl (MT3), ycraHOBIICH-
HOUW Ha CTOPOHE BBICILIErO HampshKeHUs i Tpanchopmaropa I (cM. puc.l), u mpoBepuTh €€ 4yBCTBH-
TEIbHOCTb.

4. Onpenenuth TOKK HebaaHca, cpabaThIBAaHMS 3aIIUTHI, JUTMHY MEPTBOW 30HBI HOTIEpEY-
Ho muddepeHpansHOi 3amuThl napamieabubix JIDII mHanpsukenuem 110 kB (cm. puc.1), a takke
MIPOBEPUTH €€ YYBCTBUTEIBLHOCTD.
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YTBepxkIeHO Ha 3aceJaHuU Kadeapsl «DIEeKTPUYECKHe CTaHLIUN
npotokost Ne 1 ot 31 aBrycra 2022 r.

3aB. kadeapoi, Tkauenko C.H.
9K3aMCHATOop (moarmce)

4.3 Kputepuu ouleHUBaHHUS

Texyuuit KOHTPOJIb 3HAHUN CTYIE€HTa OYHON (HOPMBI 00YUEHHS OCYILECTBIAETCS
Mo pe3yJibTaTaM JabOpaTOPHBIX paboT; CTyJEHTa 3a09HOU (POPMBI OOYUEHHS — TI0 pe-
3yJbTaTaM BBITIOJHEHUS KOHTPOJILHON PaOOTHI.

BrimotHeHHE Ta00paTOPHBIX PadOT ¢ 3aIUTON OTYETA, BHITOTHCHUE WHIUBHUTY-
IBHOTO 3aJIaHus (KOHTPOJIBHON pabOTHI C TIOJYYCHUEM OTMETKH MPENOaaBaTENs O BbI-
MOJIHEHUH ), IPEyCMOTPEHHBIX paboUdeil mpOrpaMMoi AUCIUIUIUHEI, SBISIETCSI HE00X0-
JMMBIM YCJIOBUEM JIOMYCKA CTYJIEHTA K YK3aMEHY.

IIpomeskyTouHasi aTTecTanMsl MO pe3yjbTaTaM OCBOCHUS IUCIMUIUIMHBI B Ce-
MeCTpEe MPOBOJIUTCS B OpME CEMECTPOBOIO IK3aMeHa. JK3aMeH MPOBOAUTCS MUChMEH-
HO 1o Ouneram. B kaxaoM OuiieTe coep KUTCs JIBa TEOPETUUYECKUX BOMpoca (3aJaHus
Nol u No2) u nBe 3amaun (3amanust Ne3 u Ned). 3amaHusiM IPUCBAUBAIOTCS CIEAYIOIINE



BecoBble kodPummentsr: 0,2 0,2, 0,3 u 0,3. Cymma BecoBbIX K03(hPHIIMEHTOB paBHA
eAMHHUIIE.

OTtBeT Ha Kax1aoe 3aaanue oneHuBaercs mo 100-0anpHOM mIKae.

JJ1st Ka)a0ro TeOpETHIECKOro Bompoca orneHka «100» cTaBuTCs B cilydae MoJHO-
ro CUCTEMHOT'0 PacKpBITHs BOIpoca 0e3 KaKuX-Iub0 HETOUHOCTeH. bamibl cHUMaroTcs,
€CJIM B OTBETE YMYILIEHbI KaKue-IM00 BTOPOCTENEHHbIE MOMEHTHI (0 10 6amoB), m0-
MYIIEHbl HECYIIECTBEHHbIE HETOYHOCTH (710 10 GaioB), AOMYIIEHBI CYIIIECTBEHHBIE HE-
TOYHOCTH MIPH MPABUIBHOM OTBETE B 11eJIOM (10 25 0ajuioB), IpH HEAOCTATOUHOM IIpe/-
CTaBJIEHUU MaTepHUasoB (0ayibl CHUMAKOTCS KaK MPOLIEHT HEJOCTAIOIIEr0 MaTepuaia ¢
YUETOM €r0 3HAYMMOCTH). B cilydae HeBepHOTo OTBETa Ha TEOPETUUYECKUIN BOMPOC 00Y-
YaIOMIMICS MOJIyYaeT 32 HEro HOJb OasuIoB.

Jlist 3apaun oneHka «100» ctaBuTcs B ciyyae NpeACTaBICHUS IMOJHOTO PEIICHHS
C MPaBUJILHBIM XOJIOM U TOYHBIM OTBETOM, IIPH BEPHOM YKa3aHHH €IUHHI] U3MEPEHUS
BCeX (PM3MYECKUX BEIMYWH, HAMYUH MOSICHSIONINX KOMMEHTApUEB K pacueTy U BHI-
MOJIHEHHOM IIOJIHOM aHaJIU3€ pe3ynbTaroB (eciu TpeOyeTcs B 3agaue). bamibl cHuMa-
IOTCS1, €CJIM B PEILICHUH €CTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBJIMABILNE Ha PE3Yib-
TaT (10 15 GayoB), HEBEPHO YKa3aHbl WM HE yKa3aHbl €IUHUIBI U3MEPEHUS (u3Hye-
CKUX BeJIMYMH (10 15 0amioB), JOMyIIEHb! OTJAEIbHBIE HETOYHOCTH B XOJI€ PELICHUS, HE
MCKa3MBILIKE XOJI PELIEHUs B LIeJI0oM (10 25 0ayioB), HSTOYHOCTh YHCIEHHBIX Pe3yJIbTa-
TOB (110 15 6anoB), ommOKU B aHanu3e pe3ysbTratoB (10 20 6amwioB). [Ipu oTcyTcTBUN
BBINIOJIHEHHUS 3aJaHUs OOY4YarOIIMIICS TOJy4aeT HOJIb OaJlIoB.

HToroBast oLieHKa 3a 3K3aMEH PAaCCUUTHIBACTCS KaK CyMMa MPOU3BEICHHUI OLIEHOK
3a KaX10€ 33J]aHie Ha UX COOTBETCTBYIOLINK BECOBOU KOIPPUIIMEHT U OKPYTIAETCS 10
L[€JI0T0 3HAYEHUSI B OOJIBIIYIO CTOPOHY.

[Tpu oneHMBaHMM CTyJ€HTA HA YK3aMEHE MPEToAaBaTelb PyKOBOJCTBYETCS KpH-
TEpUSIMHU, IPUBEJICHHBIMU B Tabiuue 1. MakcuMaJbHO BO3MOKHOE KOJIMYECTBO OaJI-
Jos — 100.

IIpumep pacyera UTOrOBOM OLIEHKHU IO IK3AMEHY.

B Ounere umeercs tpu 3amaHus ¢ BecoBbiMU Kodddunuentamu 0,2, 0,2, 0,3 u
0,3. Ilycth omenku 3a kaxaoe 3amanue 1o 100-6amnsHol mkane cocrapmu: 60, 90, 90
u 85, COOTBETCTBEHHO. Torjja UTOroBasi OLIEHKA 110 3K3aMEHY COCTaBJISIET:

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

[Tonyuennas onenka mo 100-0amipHOM IIKaje onpeaesseT OLEHKY MO Haluo-
HaJbHOM miKane u mkane ESTS. [[ns paccMoTpeHHOTO TTpuMeEpa 3TO OIEHKH «XOPOIIIO»
1 «B» COOTBETCTBEHHO.

Tabnuna 1 — Pacnipenenenre 0amioB 10 CEMECTPOBOMY DK3aMEHY

MakcumanbHO
®opMa KOHTPOJIA
BO3MOYKHOE KOJIMYECTBO OAJIJIOB

Borpoc | 20
OTBeT Ha BOIIPOCHI U PELICHHE

Borpoc 2 20
3a/1a4M dK3aMEHAIIMOHHOTO

3amaya 1 30
ounera

3aaya 2 30

HUTOroO: 100




Cymma GasmioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTinyHO
80-89 B %
75-79 C opotto
70-74 D N
60-69 E JIOBJIETBOPUTEIILHO
35-59 F He
0-34 =8 YIOBJIETBOPUTEIHHO

* — ¢ 00s3aTCILHBIM IMTOBTOPHBIM U3YUCHUCM NUCHHUILIINHBI.

4.5 IlpuMep TeKylIero onpoca Ha 3aHATHSIX
Ha npumepe tembl «McciieqoBanue 31eKTPOMATHUTHBIX U CTATHYECKUX peJie
TOKA U HANIPSIZKCHUS».

1. OOBsACHUTE CYIIHOCTH AJIEKTPOMArHUTHOTO TMPUHIIMIIA HAa TMPUMEPE Mar-
HUTHOU cuctembl pene PT-407

2. [ToueMy SIKOpB ANIEKTPOMATHUTHOTO Pelie TOKa IBUKETCS YCKOPEHHO?

3. Yro Takoe Tok ycraBku? YTo Takoe TOK cpabaThiBaHUs (BO3BpaTa)?

4. Yro takoe ko3P unureHt Bo3Bpara? [louemy TOk Bo3BpaTa MakKCUMaIbHBIX
pelie MeHbIIIe TOKa cpadaTbIBaHus?

S. [ToueMy mpu BTATMBAaHUU SKOPSI BO3HUKAET BUOpalLUs MOABHKHOM cHUCTe-
MBbI?

6. Kak oTperynupoBath TOK cpabaTbiBaHus peje?

7. Kak u3ameHuTh TOK Bo3BpaTa pese 6€3 M3MEHEeHUs TOKa cpadaThIBaHUS?

8. Hasosute napametpsi pene PT-40/207?

Q. [Touemy npu nepexsItoueHuu 0OOMOTOK pelie ¢ MOCJIEN0BAaTEeIbHOTO COeH-
HEHUS Ha MapalljieIbHOe TOK CpadaThIBaHUS YBEIMUMBACTCS B ABa paza’

10.  Yro Takoe mpoBaj KOHTAKTOB U KaK OH CBsI3aH C HAKATHEM B KOHTAKTax?

11. Yewm orpaHnyYeHa «MOLITHOCTH KOHTAKTOB)»?

12. [loueMy MarsuTHas CUCTEMA pENe MMUXTOBAHA, a IKOPb CIUIOIIHON?

13. HazoBuTEe KOHCTPYKTHUBHBIC OTIUYHS PEJIe TOKA U PENie HANPSHKEHUSI.

14.  Yem OTIMYArOTCSI MUHUMAJIbHBIC PeJie HAMPSHKEHHUS OT MAaKCUMATBHBIX?

15. HazoBute koHCTpyKTHBHBIC OTiIMuus pene cepuit 9T-520 u PT-407

16. [ToueMy U3MeHEHHE MOAKIIIOUEHUSI OOMOTOK C TOCJIEI0BAaTEIbHOIO Ha Ia-

pajUIeIbHOE Pa3IMYHO CKa3bIBACTCS HA MapaMeTpax cpabaThIBaHUS Yy pelie TOKa U pelie
HaIpsKeHUs ?

Texkymuid KOHTPOJIb 3HAHUM CTYJICHTOB MNPOU3BOAMUTCA MO pPE3yJibTaTaM KOH-
TPOJIHBIX OMPOCOB B XOJI¢ MPOBEICHUS JTa0OpaTOpHBIX 3aHATUN (15 MUHYT BHadase
nabopaTopHOil pabOTHI).

5 PEKOMEHAYEMAS JIUTEPATYPA
I Ocnoenasn rnumepamypa

1. bormanoB, A. B. MukponpouneccopHubie yCTPONUCTBA PEICUHON 3alIUThl U aB-
TOMATHU3alMH B JIEKTPOIHEPTETHUECKUX cHucTeMax: yueOHoe mocobue / A. B. borna-



HOB, A. B. bonmapeB. — OpenOypr: OpeHOyprckuil rocyJapCTBEHHBIN YHUBEPCUTET,
OBC ACB, 2016. — 82 c. — ISBN 8-987-903550-43-2. — TekcT: 37eKTpOHHbIN // DIek-
TPOHHO-OMOIMOTEUHAS cucrema IPR BOOKS: [caitT]. — URL:
http://www.iprbookshop.ru/69913.html —Pexwum goctyma: 1jist aBTOPU3HP. MMOJIb30BaTE-
Jei;

2. EpmioB, A. M. Peneitnas 3amura B cucTeMax 3JEKTPOCHAOKEHUS HaIPsHKCHU-
em 0,38-110 kB: yue6Hoe mocobue st npakTuyeckux pacyetoB / A. M. Epmios. — 2-¢
u3a. — Mocksa, Bonorna: Madpa-Unmxkenepus, 2020. — 608 ¢. — ISBN 978-5-9729-
0511-9. — TekcT: neKTpOHHBIN // DnekTpoHHO-OnbuoTeunas cucrema IPR BOOKS:
[caitt]. — URL: http://www.iprbookshop.ru/98353.html — Pexxum ngocrtyma: mis aBTopu-
3UP. NOJIb30BATEIIEH;

11 /lonoanumensnan tumepamypa

3. ManenneBa, H. H. Mukponpouieccopabie peneitabie 3ammTsl. Y.1 : ygebHoe
nocobue / H. H. Manbimesa. — HwuxkneBapToBck : HukHEBapTOBCKUI TOCYIapCTBEH-
HbIl yHuBepcuret, 2019. — 95 ¢. — ISBN 978-5-00047-512-6. — TekcT : 2JIeKTpOHHBIH //
DOnekTpoHHO-OMOMmoreunas  cucrema [PR BOOKS @  [caiit]. - URL:
http://www.iprbookshop.ru/92802.html — Pexxum moctyma: aiast aBTOpU3Up. MOJIb30Ba-
TeJeH;

4. Bcepe:xkMMHOE MAaTeMaTHYECKOE MOJACIIMPOBAHUE PEJIEMHOMN 3alUThI 3JIEKTPO-
sHEpreTuyeckux cucreM: MmoHorpadus / M. B. Anapees, H. 10. Py6an, U. C. I'opauen-
ko [u mp.]. — Tomck: Tomckuii monuTexHuyeckuit yauBepeutet, 2016. — 176 ¢. — ISBN
978-5-4387-0712-7. — Tekct: >NEKTPOHHBIM // DIEKTPOHHO-OMOIMOTEUHAsT CHUCTEMa
IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/83996.html — Pesxxum mocty-
na: JJis aBTOPU3HP. TOJIb30BaTeEeH;

5. 3axapos, O. I'. HaagexxHocTh U(PPOBBIX YCTPOUCTB peleHHOMN 3alIUThI : MOKa-
3arenu. TpedoBanus. Ouenku / O. I'. 3axapoB. — Mocksa : Uadpa-Nmxenepus, 2014. —
128 c. — ISBN 978-5-9729-0073-2. — Tekct : D3JIEKTPOHHBIM // DIEKTPOHHO-
OubMoTeuHast cucrema IPR BOOKS ; [caitT]. — URL.:
http://www.iprbookshop.ru/23316.html — Pexxum goctyma: aiast aBTOpU3Up. TOJIb30Ba-
TeJeH;

6. Peneitnas 3amura 3J€KTPOIHEPTETUYECKUX CUCTEM. [IpUHIUIBI BBHIMOTHEHUS
3aIuT. 3alUThl JUHUHN dJ1ekTponepenayd : yueoHoe nmocodue / O. H. lllenymenuna, U.
N. lo6pocorckux, C. H. CunensuukoBa, A. C. BenepaukoB. — 2-¢ uza. — Camapa :
Camapckuii rocygapcTBeHHbIN TexHudeckuid yausepcutet, 9bC ACB, 2015. — 237 c. —
ISBN 978-5-7964-1797-3. — TekcT : 3leKTPOHHBIN // DIEeKTPOHHO-OMONIMOTEYHAs! CU-
ctema IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/90906.html — Pexum
nocryna: st apTopusup. [onb3oBarenen.

6 YA EBHO-METOANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHo-MeTOAUYECKHE U31aHNs, paspadoTanHbie B JlonHTY:


http://www.iprbookshop.ru/69913.html
http://www.iprbookshop.ru/98353.html
http://www.iprbookshop.ru/92802.html
http://www.iprbookshop.ru/83996.html
http://www.iprbookshop.ru/23316.html
https://www.iprbookshop.ru/90906.html

7. Metoandeckue yKa3aHHUs K BBITIOJHEHHUIO JIAOOPATOPHBIX PabOT MO AUCITU-
inHe « OCHOBBI peNieHOM 3alUThl U aBTOMATU3alUd SHEPTOCUCTEM» [ DIEKTPOHHBIN
pecypce] : (IS CTyACHTOB JHEBHOM M 3a04HOM (hopM OOydeHMsI HANpaBJICHUS IOJIO-
ToBKH 13.03.02 «DneKTposHepreTuka U MEKTPOTEXHUKA», MTPOGUIn « INEKTPUIECKUE
CTaHIUN», «DIEKTPOIHEPTETUUCCKUE CUCTEMBI U CETW», «IJICKTpOCHaO)eHue») /
I'OYBIIO "JOHHTY", Kad. «Dnexrpuueckue cranium»; [coct.. C.H. Tkadenko,
C.B. JlepkauéB]. — 2,471 M6. — Jloneuk : TOYBIIO "JOHHTY", 2021. — 1 ¢aitn. —
Cucrtem. TpeboBanus: Acrobat Reader. : mocTymn yepe3 JTMUHbIN KaOUHET CTY/ICHTA;

8. MeTonuueckne yKa3aHUs K BBITIOJHEHUIO CAMOCTOSTEILHOW pabOTHI MO AWC-
nurinHe «OCHOBBI peJeHON 3alUThl U aBTOMATU3ALUA YHEPTOCUCTEM» [DIIEKTPOH-
HBIN pecypc] : (s CTYIGHTOB JTHEBHOM M 3a09HOM (popM 00yUEHUS HAIIPABICHUS IO/~
rotoBku 13.03.02 «DnekTpol’HEpreTuka U SIACKTPOTEXHUKAY, MPOPUIN «DIEKTPHUIC-
CKHE CTaHIUN», « DJCKTPOIHEPTETHUSCKAE CUCTEMBI M CETHY, « DJIEKTpOCHAOX)eHHEY) /
I'OYBIIO "JOHHTY", Kad. «Dnexrpuueckue cranuum»; [cocT.. C.H. TkaueHko,
C.B. lepkaués]. — 0,39 M6. — [loneuk : TOYBIIO "JOHHTY", 2021. — 1 daiin. — Cu-
cteM. TpeboBanus: Acrobat Reader. : qoctyn uepes mu4HbIi KaOUHET CTY/ICHTA,

9. Meroanueckue yka3aHusl K BBIMOJIHEHUIO KYpCOBOM pabOThI MO TUCHHUILINHE
«OCHOBBI PEIEHON 3alUThl U aBTOMATHU3AlMHA SHEPrOCUCTEM» [DIIEKTPOHHBIA pe-
cypc] : (A CTyIeHTOB THEBHOM W 3a04HOM (popM 00yUEHUs HAIIPABICHUS TOATOTOBKU
13.03.02 «DnekTpod’HepreTUKa M ANMEKTPOTEXHUKA», MPOPUiIb «DIEKTPUUECKUE CTaH-
uun») / TOYBIIO "JOHHTY", Kad. «3nekrpuueckue craniumy»; [coct.: C.H. Tka-
yenko, C.B. Jlepkauér]. — 0,306 M6. — Jlonenk : TOYBIIO "JOHHTY", 2021. — 1
¢aiin. — Cucrem. TpeOoBanus: Acrobat Reader. : qoctyn depe3 MuyHbIA KaOUHET CTY-
JICHTA.

10. MeTonuueckue yka3aHHs K BBITTOJIHCHHIO MPAKTHYECKUX 3aHITHH MO JUCITU-
mHe «OCHOBBI PEJNIEMHON 3aIUTHl M1 aBTOMATU3alUNA SHEPTOCUCTEM) [ DIIEKTPOHHBIN
pecypc] : (IS CTyA€HTOB THEBHOM M 3a04HOM (hopM OOydeHHsI HalpaBJiCHUS MOArO-
ToBKH 13.03.02 «DneKkTposHepreTuka U IEKTPOTEXHUKA», MTPOGUIn « IINEKTPUIESCKUE
CTaHIUN», «DIECKTPOIHEPIETUUCCKUE CHUCTEMBI U CETH», «DJCKTpOoCHaOxeHue») /
I'OYBIIO "JOHHTY", Kad. «Dnekrpuueckue craniumy»; [coct.. C.H. Tkadenko,
C.B. Jlepkaués]. — 0,306 M6. — Jlonenk : TOYBIIO "JOHHTVY", 2021. — 1 ¢aitn. —
Cucrtem. TpeboBanusi: Acrobat Reader. : mocTymn uepe3 THMUHbIN KaOUHET CTYJICHTA.

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

7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JleKIIMOHHBIE 3aHATHUS:

VYuebnas aynutropus Ne8.514 yueOHbIit Kopiyc 8 1151 MPOBEACHUS JISKIUH, J1a00-
pPaTOPHBIX PadbOT, KypCOBBIX MIPOEKTOB U PabOT, CAaMOCTOATEILHOM pabOThl CTY/ICHTOB,
IPYIINOBBIX U WHAWBUAYAJIBbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJsS (MyJIbTUMEINM-
HOEe 000pyJ0BaHUE, CHEIUATU3UPOBaHHAsS MEOeNb: JOCKA ayIUTOpHAs, MapThl, CTYJIbs


http://donntu.ru/library
http://www.iprbookshop.ru/

yaeHndeckue, kommnberotepsl: Intel Pentium Dual Core 2,8 GHz, 2048 Mb dual, 320 Gb,
Windows 7 Professional, MmoauTopsl TFT (Samsung 943N, 1280x1024), MmynbTUMe N -
HeIil mpoexktop EPSON, skpan). Bo3amoxkHOCTh oAKIIOYeHUS K ceTu «HTepHeT.

7.2 JIabopaTopHbIe padoThI:

1. JlaGoparopusi peneiiHOM 3allUThl MU ABTOMATHUKH DJEKTPUUYECKUX CHCTEM
Ne8.515 yueOHbIil kopryc 8 st MpoBeeHUS JEKIUNA U TaO0OpAaTOPHBIX 3aHATUH, TPyTI-
MOBBIX YU UHAUBUIYATBHBIX KOHCYJbTALUN, TEKYIIET0 KOHTPOJS U MPOMEKYTOUHOM at-
Tectauuu (MyJIbTUMEIUHOEe 000pYyJI0BaHUE, CIEIUATN3UpOBaHHAs MeOenb: Jiabopa-
TOPHBIE CTEHIIbI, IOCKAa ayJIWTOpPHAs, MapThl, CTyJbs y4YeHHWUYECKHe, KommbloTep Intel
Celeron 1,0 GHz, 256 Mb single, 1 Tb, Windows XP Pro SP3, mynbTumMe nuitHbIN mpoO-
extop EPSON, skpaH.

7.3 IlpakTHyecKkue 3aHATHS .

1. JlaGopatopusi peyieiHON 3alUThl M aBTOMATUKU JJIEKTPUUYECKUX CHUCTEM
Ne8.515 yueOHbIil Kopryc 8 niisl MpOBEAEHU JEKUMNA U TaOOpAaTOPHBIX 3aHATHH, rPyI-
MOBBIX U UHAUBUIYATbHBIX KOHCYJIbTALUM, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUYHOM aT-
TecTtanuu (MyJIbTUMEIUIHOE 000pYyJI0BaHUE, CHEIUATN3UpOBaHHAs MeOenb: Jiabopa-
TOpHBIE CTEH[IbI, IOCKAa ayJUTOpHAs, MapThl, CTyJbs y4eHHUUYECKHe, KommbloTep Intel
Celeron 1,0 GHz, 256 Mb single, 1 Tb, Windows XP Pro SP3, MmynbTUMeIUHHBINA TIPO-
extop EPSON, skpaH.

7.3 CamocTosiTesibHAs padoTa:

[ToMemenust Ajisi caMOCTOSITEILHOM pabOThl C BO3MOXKHOCTBIO MOAKIIOUCHUS K
cetu «MHTEepHeT» W oOecmedeHHUEM JOCTyla B JJIEKTPOHHYIO HWH(OPMAIMOHHO-
o0pa3zoBaTeIbHYIO CPEeAy OpraHU3alliu; YUTaIbHbIE 3ajbl, yueOHbIe kopryca 2,3 (Kowm-
MbIOTEpPHAsE TEXHUKA C BO3MOXKHOCTHIO TOAKIIOUEHUS K ceTu «HTepHeT» u obecrneye-
HUEM JIOCTyla B JJEKTPOHHYIO HHGOpPMaIMOHHO-00pa3oBarenbHyo cpeny (DUOC
JJOHHTY) u snexrponHo-6mbmuoreunyo cucremy (OBC IPRbooks), a Takxke BO3-
MO>KHOCTBIO HMHJIMBHIYaJIbHOTO HEOTPAHMYEHHOTo JocTyna oOydaronimxcs B OBC u
BUOC nocpencteom Wi-Fi ¢ nepconaabHbix MOOMIBHBIX yeTpoicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - oomectBennas muneasus MPL 2.0, Grub loader for
ALT Linux - muiensus GNU LGPL v3, Mozilla Firefox - nmunensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muriensust GNU GPL).
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