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IIpu pazpaboTke paboueit mporpaMMbl y4eOHOM TUCITATUIMHBI B OCHOBY ITOJIOKCHBI:

1) OI'OC BO mno nHampaBieHHIO MOATOTOBKM (cremmanbHOCcTH) 35.03.06 «ATrpoMHKEHEpHUs»
YTBEpKIACHHBI MUHUCTEPCTBOM 00pazoBanus u Hayku PD «23» asrycra 2017r., mpukas Ne 813

2) Y4eOHbIi TUIaH OCHOBHOM 00pa30BaTENbHOM MPOrpaMMBI «IIEKTPOOOOPYIOBaHUE H

anektpotexHonoruu AIIK» ono6pen Yuensim coBetom @PI'BOY BO I'AY CesepHoro 3aypainbs oT «23»
centsi0ps 2020r. IIporokoi Ne 2

Pabowas mporpamma y4yeOHOW JMCUMIUTMHBI (MOmynsi) omoOpeHa Ha 3acefaHud  Kadeapsl
«DHeproodeceUYeHus CebCKOro xo3saicTray ot «11» okrsaops 2020r. IIporokoa Ne 10

W.o. 3aBenyromero kadenpou 7 o 1 A.C. Kuzypos

Pabouas mporpamma yueOHON TUCITUTLTAHBI (MOIYJIs) 0100peHa METOINIECKON KOMUCCHEN HHCTUTYTA
ot «24» oxts16psa 2020 r. [Ipotokon Ne 2

f/,ﬁ e

[Ipencenarens METOAUYECKON KOMUCCUN UHCTUTYTA A A O.A Mensakosa

Pa3pabotruuk (u):

Caguyk U.B., nonieHt kadenpsr DHeproodecneueHus CeIbCKOro X035HUCTRa, K. T. H.
Hctomun E.C., Begymuii HHXeHEp IpyMIbl peleiHoM 3auTsl U aBToMaTUKH TroMeHckuit POC

JUpeKTop HHCTUTYTA: VZ%/ = I'A. HopHu



1. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHUS MO INUCHUILIHHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo
Komne-
meHyuu

Pe3ynbTatel ocBOCHUS

Nupukarop qocTUxReHUst
KOMIIETEHITHH

[lepeuenp mIaHUpyeMbIX
pe3yabTaToOB OOY4YEHHUS 110
JUCIUILTNHE

Crocoben
KOHCYJIBTUPOBATH 110
BOIpOCaM
TEXHHUYCCKOI'O
oOecrieyeHns u
IKCIUTyaTalluH
3IIEKTPOOOOPYIOBAHHUS

IIK-5

N /I-5nk-5s Onpenensier
HEHCTIPaBHOCTH U 1€()EKTHI,
MIPOBOUT U3MEPEHUS
rapamMeTpoB paboThI
obopynoBanusi P3A

3HATh.

- IPEICTaBIICHHE 00 OCHOBHBIX
TIPUHITUIIAX BHITIOTHEHUS
pENEeHHOM 3aIUUTBl, & TAKKE
0COOCHHOCTEH UX MCIIOJIb30BAHUS
JUTSL OCYILICCTBIICHUS 3aIUThI
OTIENbHBIX 2JIEMEHTOB
SJIEKTPUYECKON CUCTEMBI

YMeETh:

-ICIOJb30BaTh COBPEMEHHBIE
WHPOPMALNOHHBIC U
TEJIEKOMMYHHUKAIIHOHHEIC
TEXHOJIOTHH JIJIS IOBBIIICHUS
HAJIEKHOCTH, IYBCTBUTEIBHOCTH,
CEJICKTUBHOCTH U
ObicTponeiicTBus cpencTB P3uA;
BJIAJIETh.

- HaBBIKAMH MIPUMCHCHUS
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUM IS

HOJTy4eHUs1 HHpOpMaIuu B cepe
peneHOM 3aIMTHl U
aBTOMATH3AI[UU CUCTEM
AIEKTPOCHA0KEHNUS;

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jannass aucuMniauHa OTHOCUTCS K biroxy [ dactu, ¢GopMupyeMoil ydacTHUKaMU

00pa3oBaTeNbHBIX OTHOIIECHUH.
[nsa  wn3ydeHns
91eKMponpusoo.

JUCITUITIINHBI

HEOOXOOMMBI  3HAHUA

obnactu: asmomamuka,

Penetinas sawuma u asmomamuxa SBISETCS TPEAMICCTBYIOMICH JAUCIUTUIMHON ISt
JUCHUITIIUH: Pacuem 3H€p2006€€l’l€'{€H1/lﬂ x03;ulcm6a, AﬂbmepﬂamueHble UCMOYHUKU IHEPSUU.
Hucnurnnuna uzydaercst Ha 4 Kypce B 7 ceMecTpe 1o ouHoi ¢hopme o0yueHus, Ha 5 Kypce

B 9 cemecTpe - 3a04HOH (opMe.




3. O0beM TUCHUILUINHBI H BBl y4eOHOH padoThI

OO6m1as TpyA0EMKOCTh AUCHUILUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €MHUILBI).

Bun yae6HO# paboThI ®opma o0yyeHus
OuHas 3a04Hast

AynuTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JlekIMOHHOTO THUIIA 24 6
CeMHHaApCKOTO THIIA 24 6
CamocrosiTesibHas padoTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuana JEKIUH, 30 -
MOATOTOBKA K 3aHATHUSIM 72
CaMoCTOsITeIbHOE U3YUYEHUE TEM 6
KonTtposnbHbie paboThI - 16
Pedepar 14 -
WunuBuayanbHble 3a0aHUs 10 8
By npomeXyTo4HOM arTecTalnum: 3a4€T 3a4€T
OO0mas Tpy10eMKOCTh:
9acoB 108 108
3a4ETHBIX €IUHHUII 3 3

4. Conepskanue QM CHUANINHbBI

4.1. Conep:xanue pa3iesioB TUCHUIIMHBI

Ne HaumenoBanue pasnena Coneprxanue pasjiena
/1 JUCHUTUIMHBI
1 2 3

1. DyHKIMU U CBOWCTBA Enunas osneprernueckas cuctema EDC  Poccum.
ycrpoiicts P3. IIpuHIUIIBI TOCTPOEHUS aBTOMATU3UPOBAHHON
IlepBuunble cuctembl ympasienus (ACY) EDC. OcHoBHble BUIBI
WU3MEPUTEIIbHBIE aBTOMAaTUYECKUX YCTpoHcTB B DOC U UX Ha3HAUYEHUE.
npeoOpazoBarTenu TexHUYeCKnd, DHKOHOMHUYECKMH M  JKOJIOTHYECKHUI

s dexT BHeIpEeHUsT aBTOMAaTUYECKUX YCTPOMCTB. P3 kak

OIMH U3 BHJIOB NPOTUBOABAPUNHON aBTOMATHKH.
CrtpyKTypa YyCTpOICTB 3allIMTHI U €€ OCHOBHBIE

(GyHKLIMOHATBHBIE AJIEMEHTHI, WX peaju3alus Ha
pa3IMYHbIX JIeMEHTHBIX 0azax. @yHKuuu U cBoiicTBa P3,

oOIIMe NPUHIUIBI JeHCTBUS 3alUThl ¢ aOCOJIIOTHOM U
OTHOCUTEJIbHOH CENIEKTUBHOCTbIO, OCHOBHBIE U

pe3epBHBIE 3aIlUTHI, OmmKHee " JlaJIbHEE
pe3epBUPOBAHUE.

OcHOBHBIE BHIBl TOBPEKIECHUH UM HEHOPMAJIBHBIX
PEXXUMOB pabOTHI B CETSIX C U30JIMPOBAHHON U

3a3eMJICHHOM HeWTpaibio. TpeboBaHus, nperbsIBiIseMble
K P3 nuHuit snexrponepenay.

IlepBuunbIe WU3MEPUTEIIbHBIE npeoOpa3oBarenu
(TpancopmaTopbl TOKA ¥ HANIPSDKCHMS) B

yctporctBax P3. MicTouHMKYM onepaTHBHOTO TOKa

2. ToKOBBIE 3aLIIUTHI B CtpykTypHas cXeMa TOKOBOM 3amuThl. TOKOBBIE
CeTSAX C OZIHOCTOPOHHUM | CTyINEHYaThIe 3aIUThI: BEIOOp apaMeTpoB
MIATaHUEM




cpabaTbIBaHus, OLIEHKA  3aIUTOCIIOCOOHOCTH U
YYBCTBUTEIHHOCTH 3aIUT, BKIIFOUEHHBIX Ha ITOJTHBIE

¢dazabie TokU. CrocoObl BBIMOJTHEHUS W BKIIOUYCHUS
MU3MEPUTEINIBHBIX pelie TOKA. Y CIIOBHOE Ipaduueckoe

obo3nauenne B cxemax P3 B coorBerctBuu ¢ I'OCT.
O11eHKa TOKOBBIX 3aIIUT M 00JIACTh UX TPUMCHCHHUS.

3aIuTEl JIMHUH C
JIBYXCTOPOHHHUM
NUTaHHEM. 3alUThI
JIMHHUHI ¢ a0COJIFOTHOM
CEJIEKTUBHOCTLIO

TokoBbIC HAIIPABICHHBIC 3AIIUTHI: OCOOCHHOCTH BHIOOPA
apaMeTPOB TOKOBBIX HAIPABJICHHBIX 3aIlUT,

BKIIIOYCHHBIX HA MOJIHBIE TOKH (a3 M COCTABIISIOLIHC
HYJIEeBOH mocieaoBaTeibHocT. Coco0b!

BBIIOJIHEHUSI W BKIIOYCHHS  pelie  HaIpaBICHHS
mMouHocTH. O1ieHKa U 00JIaCTh MPUMEHEHHS TOKOBBIX

HaIPaBJICHHBIX 3aIUT.

JlMCTaHIIMOHHBIE 3aIIUTHI: CHOCOOBI BBHIMOJHEHUS H
BKITIOYCHUS PeJie COMPOTHBIICHUS, BEIOOD

napamMeTpoB cpabaThIBaHWs, BIHMSHUE KAayaHWHA B
YHEProCHCTEME Ha paOOTy AUCTAHIIMOHHOM 3aIlUTHI,

OLICHKA 3aIIUTHI U 00JIACTh MPUMEHEHHS.

[TpuHIMIBI ~ BBIOJHEHUs  3alllUT C  aOCOJIOTHOM
CEJIEKTUBHOCTBIO. BUIbI KaHAIOB CBSI3M.

Juddepenumanpaas ToKOBas 3ammra: [IpogoibHas
g depeHIanbHas TOKOBas 3aIIyuTa ¢ TPOBOTHBIMHU

KaHaJIaMU CBSI3M, TOK HeOajaHca B YCTAHOBHUBIIEMCS U
NEPEXOAHOM PEXUMaX, BBIOOP MapaMeTpoB

cpabaTbiBaHMss M CIHOCOOBI  TIOBBINICHHS €€
qyBCTBUTEIHHOCTH. [puHUIMT BBITTOJTHEHUS
nuddepenumanbHopazHON 3aIIHUTHI JUHUT c
BBICOKOYACTOTHBIM KaHAJIOM CBSI3H.

Pe3epBupoBanue npu
OTKa3ax 3aliuT U
BBIKJIFOUATEIEN

Buzpl noBpexxaeHuit 1 HEHOPMaJIbHbBIX

PEXKUMOB paboThI TpaHchopMaTopoB U
aBTOTpaHC(HOPMATOPOB, TPEOOBaHUS, NPEIbABIAEMBIX HX
3aluTe.

JuddepenumanbHas TOKOBas 3alluTa, OCOOEHHOCTU €€
BBITIOJTHEHMSI, TOBBIILIEHUE YYBCTBUTEIBHOCTH

U 3alIMTOCIIOCOOHOCTH TMPH MCIOJIB30BaHUU Pa3HBIX
METOJIOB OTCTPOHKH OT OPOCKOB TOKOB

HaMarHUYMBaHUS M TOKOB HeOajlaHCa MNpPH BHEIIHUX
KOPOTKHX 3aMbIKaHUsX. ['a30Bas 3ammura

TpaHc(hOpMaTOpPOB.

Bunel noBpexieHuit uH, TpeOOBaHUS, IPEIbIBISIEMbIE
K ux 3ammre. Crnoco0bl peanu3alnu 3auThl

muH. Beimonnenune  audgepeHunanbHON  TOKOBOM
3alUThI LIMH IPU PA3TUYHBIX CXeMaX COOPHBIX HIMH.

Bupl moBpexaeHN 1 HEHOPMAIBbHBIX PEXKUMOB PaOOTHI
AIIEKTPOJIBUraTeNEH. 3aliuTa OT

MHOTO(a3HbIX KOPOTKHX 3aMbIKAHMM M 3aMbIKaHUH Ha
3EMIIIO.

3ammra  2JEKTpOJBUTaTeNeldl  OT  IEeperpy3ok H
MOHMXKEHUs HanpspKeHUsl. OCOOCHHOCTH BBITTOJIHEHHS

peNeHON 3aIUThl CHHXPOHHBIX KOMIIEHCATOPOB.




5. ABTOMaTH3anus B ABTOMATHYECKOE PETyJIUPOBAHUE YACTOThl M AKTHBHOM
IIEKTPO3HEPreTHYECKuX | MolHocTU B DOC.
cucTemMax [IpoTtuBoaBapuiinas aBromarrka I9C:

HazHaueHune aBTOMaTHYeCKOIr0 peryaupoBaHus 4aCcTOThI
u aktTuBHOUW MoutHOCTH B DC (APY u AM),

nonyctumble 1o  ['OCT  orkjoHeHus
TpeboBanus k ycrpoiictBam APY u AM.

HaznaueHue 1 OCHOBHBIC TPEOOBAHHUSI, IPEIBSIBISEMBIC K
npoTuBoaBapuitHoi aBToMartuke (I1A).

ABapuiiHple CHUTyalluM W CIOCOObl BO3JCHCTBUS Ha
peXUM pabOTHI IHEPrOCUCTEMBI. ABTOMAaTHYECKas

yacToTHast pasrpy3ka (AYP): ocHOBHbIE MOHSATUA U
onpeneneHus, TpedboBanus Kk cucteme AYP,

CTaTUYECKUE U  JIMHAMUYECKHE  XapPaKTEPUCTUKHU
sHeprocuctemsl. [Ipumeps! GyHKIMOHUPOBAHUS

4aCTOThI.

KoMIulekca  yctpoictB  IIA  mpu  JnuKBUAauuu
HOCJEICTBUM aBapUHHBIX CUTYaIU.
4.2. Pazaenpl AMCUUIUIMHBI M BU/IBI 3aHATHIA
ouHasi hopma oOyueHus
Ne HaumenoBanue paznena Jlexumonnoro | CeMHHapCKOro CP Bcero,
n/n JMCLUIUIMHBI TUIA TUIA 4acoB
1 2 3 4 3) 6
1. | ®yHKuMu U CBOWCTBA yCTPOWCTB 6 4 12 22
P3. IlepBuuHble U3MEPUTETBHBIE
npeoOpa3oBarenu
2. | TokoBbl€e 3aIUTHL B CETIX C 4 6 12 22
OJTHOCTOPOHHUM NHUTaHHEM
3. | 3amuThl TUHUMA ¢ ABYXCTOPOHHUM 6 4 12 22
NUTaHUEM. 3alUThl JTUHUHA C
a0COJIIOTHON CeNIEeKTUBHOCTHIO
4. | Pe3epBupOoBaHUE IPU OTKA3ax 4 6 12 22
3alUT U BBIKJIIOYaTeNen
5. | ABTOoMaru3auus B 4 4 12 20
HIIEKTPOIHEPTETUUECKUX CUCTEMAX
Hroro: 24 24 60 108
3aoyHas (hopma oOydeHUst
Ne HaumenoBanue paznena Jlexumonnoro | CeMHHapCKOro CP Bcero,
n/n JICLUTUIMHBI TUIA TUIA 4acoB
1 2 3 4 S) 6
1. @DYHKIMM U CBOICTBA YCTPOICTB - 2 20 22
P3. IlepBuuHbIC N3MEPUTETBHBIE
npeoOpazoBarenu
2. ToKkoBBI€ 3aIIUTHI B CETSX C - 2 20 22
OJTHOCTOPOHHUM NHUTaHHEM
3. 3a1uThl TMHUHA C ABYXCTOPOHHUM 2 - 20 22
NUTaHUuEM. 3alUThl TUHUH C
a0COTIOTHON CENEKTUBHOCTHIO
4. PesepBupoBanue rnpu oTkaszax 2 2 16 20
3alIUT U BBIKJIIOUATEIeH




5. ABTOMaTH3a1IUA B 2 - 20 22
AIIEKTPOIHEPTETUUYECKUX CUCTEMAX
Uroro: 6 6 96 108
4.3. 3aHsATHS CEMHMHAPCKOI0 THNIA
Ne TpynoeMKOCTE
/i Ne pasnena Tema Y (dac)
JTUCIUTLTAHBI
OYHas 3a04Has
1 2 3 4 5
1. 1 ToxoBast oTceuka 2 2
2. 1 MaxkcumaibHasi TOKOBAs 3alliTa ¢ HE3aBUCUMOMN 2 -
BBIJICP’KKOW BPEMEHHU
3. 2 MakcumanbHasi TOKOBas 3allUTa C ITyCKOM TI0 2 -
HANPSDKEHUTO
4, 2 MakcumanbHasi TOKOBas 3aIIUTa C OTPaHUYEHHO- 2 2
3aBUCUMOM BBIICPKKON BPEMEHU
5. 2 3ammuTa oT 01HO(a3HBIX KOPOTKUX 3aMbIKaHUN Ha 2 -
3eMITIO
6. 3 [TpononpHas auddepeHnnanbHas 3anuTa JHHUN 2 -
QJIEKTpOTIepeaadn
7. 3 Huddepennmanpras 3anmra Tpanchopmaropa 2 -
8. 4 ABTOMaTHYECKOE PEryINpOBaHUE YACTOTHI 2 -
BpaIlleHUs CHHXPOHHOT'O TeHepaTopa
9. 4 ABTOMaTHYECKOE PEryInpoBaHue BO30YKICHUS 2 -
CUHXPOHHOTO TeHepaTropa
10. 4 ABTOMaTHYeCKasi CHHXPOHHU3AIMS TeHepaTopa ¢ 2 2
CEThIO
11. 5 ABTOMAaTHYECKOE IMOBTOPHOE BKIIOUEHUE JTUHUU 2 -
AJIEKTpOTIepeaadn
12. 5 ABTOMAaTHYECKOE BKJIFOUCHHUE pPe3epBa 2 -
MTUTAIONIETO MPUCOCTUHEHIS
Uroro: 24 6

4.4. IllpumepHasi TeMAaTHKA KYpPCOBBIX IPOEKTOB (pador)
He npedycmompeno OIIOII.

5. Opranu3anus caMmoCTOATEIbHOH PadoThHI 00yUYAIOIIUXCS M0 JUCHUNINHE

5.1. Tunsl caMmoCTOATE/ILHOI PA0OTHI M €€ KOHTPOJIb

Tun camocToATeIbHON PadoThI dopma 00yueHus Tekyimnii KOHTPOJIb
ouHas 3a04Has

[TpopaboTka MaTepuana JeKIHid, 30 - TECTUPOBAHUE

MOATOTOBKA K 3aHATHUIIM 72

CamocTosTeNbHOE H3YYCHHE TEM 6 TECTUPOBAHUE

KoHnTponbpHbIe paboTh - 16 cobeceloBaHUe

Pedepar 14 - co0eceloBaHNE

WupuBuayansHOE 3a1aHAe 10 8 cobecei0BaHNE
BCEr'0 4acOB: 60 96

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOSITEILHOMH PadoThI:

1. CaBuyk 1.B. JlabopaTopHblii MpakTUKYM peJieiiHas 3aluTa U aBTOMaTUKA:
Metoaunueckue ykazanust//I'AY C3 — Tromens, 2020 -76c¢.




5.3. TeMbl, BLIHOCHMbI€ HA CAMOCTOAATEIbHOE U3yUeHHUE:

1. IlepBuuHbIe U3MEpPUTENBHBIEC TIPe0Opa3oBaTenu (TpaHCcHOPMATOPHI TOKA M HATIPSKCHHUS)
B ycTpoiicTBax P3.

2. OrneHka TOKOBBIX 3aIlUT M 00JIACTh UX TPUMEHCHHUS.

3. [puniun BeinonHeHus auddepennuanbHoda3HoM 3aUThHI IMHUN C BBICOKOYACTOTHBIM
KaHaJIOM CBSI3H.

4. OcoOeHHOCTH BBITIOJHEHUS PeIeHON 3alUThl CHHXPOHHBIX KOMIIEHCATOPOB.

5. Ilpumeps! HyHKIIMOHUPOBAHUS KOMILIEKCa yCTpoicTB 1A mpu aukBUAaumn
MOCJIEJCTBUI aBapUMHBIX CUTYaAIIUI

5.4. Tembl pedepatoB:

1 3ammra TpanchopMaTOPOB U aBTOTPAaHC(HOPMATOPOB CPeIHEH U OOJBIION MOITHOCTH OT
BHEIIHUX KOPOTKUX 3aMbIKAHUHN U NTEPErPYy30K.

2. TpeboBanwus, IPEAbIBISEMBIE K YCTPOWCTBAM PEIICHHON 3aIIUTHI.

3. 3amuTa reHeparopa, paboTamoomero B 0yoke ¢ TpaHchOpMaTOpoM, OT 3aMbIKAHUN Ha
3eMJII0 B LIEMSIX CTATOpa.

4. Buapl NOBpEeXACHUN 1 HEHOPMAJIbHBIX PEKUMOB pabOThI TpaHC(HOPMATOPOB.

5. 3aimuTa KOH/IEHCATOPHBIX YCTAaHOBOK.

6. MukporporeccopHble yCTpoicTBa pesieifHON 3aIlInThl, aBTOMATUKU M JUCTAHIIMOHHOTO
yIpaBieHUsI.

7. MakcuManbHas TOKOBas 3alllUTa C OrpaHMYEHHO-3aBUCHUMOHM XapaKTepUCTHKON
BbIJIEP)KKU BPEMEHHU.

8. 3amuTa reHepaTopoB OT BHUTKOBBIX KOPOTKHMX 3aMbIKaHMi. CrocoObl MOCTPOEHUs
3aILUTHI.

9. 3amuTa reHepaTopoB OT MEKAY(a3HBIX KOPOTKUX 3aMbIKAaHHH.

10.TpeboBanus, npeabsaBiIsieMble K yCTPOMCTBAM PEJICHHOM 3aIIUTHI.

11.JuddepennmanpHast 3a1MTa ¢ UCIOJI30BAaHUEM MUKPOIPOLIECCOPHOTO OJI0KA.

12. JlucraHnmoOHHAs 3aIIATa JIMHAN JJICKTpOIIepeIay.

13. Peneiinas 3amuTa 1 aBTOMaTHKa TpaHC(HOPMATOPOB.

14.Bunpl TOBPEXICHUM 1 HEHOPMAJIBHBIX PEKUMOB PabOTHI TpaHCPOPMATOPOB.

15./lucTaHiimOHHBIE 3aIIUTHI TPAHC(HOPMATOPOB U aBTOTPAHC(HOPMATOPOB.

16.Bb160p 6JI0KOB MHUKPOTIPOIIECCOPHBIX 3ALTUT CUCTEM DIICKTPOCHAOKEHUSI.

17.0cHOBHBIE QITOPUTMBI  (PYHKIMOHUPOBAHUS 3alIUT, MOHATHE aOCONIOTHOW U
OTHOCHUTEJIBHOM CEJIEKTUBHOCTH.

18. TuddepennmanbHas 3ammra.

19. Anroputmbl (QYHKIIMOHUPOBAHMS 3aIIUTHI, TIOHATHE A0CONIOTHOM W OTHOCHUTEIHHOMN
CEJIEKTUBHOCTH.



6. DoHI OLEHOYHBIX CPEACTB /ISl TPOBEACHUS IMPOMEKYTOYHOH AaTTeCTAlMU
o0yyarommxcsi N0 JMCHHUIIMHE

6.1 Hepeqenb KOMIIETEHIIMIiT M OLleHOYHbIE cpeacrea HHAMKATOPA JOCTUKCHUSN

KOMIIETeHIM A

Koo
Komne-
meHyuu

NHnukatop A0CTHXKEHUS
KOMIIETEHIIUHN

[lepeuens mIaHUPyEMBbIX HanmenoBanue
pe3yabTaTOB OOYYEHHS 110 OLIEHOYHOTI'O CPEJCTBA
JUCITUTUINHE

N 1-5nk-5 Onpenenser -MCII0JIb30BATh COBPEMEHHBIE
HeHCHpaBHOCTI/I n I[e(l)eKTBI,
IIK-5 | nposoauT usmMepenus

IapaMeTpOB PabOThI HaJEKHOCTH, YYBCTBUTEIbHOCTH,
obopynoBanus P3A CEJIEKTUBHOCTH H

3HamMb:
- TpeICTaBIeHHE 00 OCHOBHBIX
TIPUHITAIAX BBITIOJTHEHUS
peneHOM  3alliuThl, a TaKkKe
0COOEHHOCTEN UX HCIIOJIb30BaHMS
JUISL  OCYIIECTBIICHUSI  3allUTHI
OTIENIbHBIX 3JIEMEHTOB
SJIEKTPUYECKON CUCTEMBI

ymembv:

nH(popMannoHHbIE u
TENEKOMMYHHKAI[HOHHBIC Tecr
TEXHOJIOTHM  JUIA  ITOBBILICHUS ATTecTalMOHHBIN OnteT

ObicTponeiicTBus cpencTs P3uA;
e1ademo:

- HaBBEIKAMU MIPUMEHCHHS
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH JUJIS

noJyueHus vHpopmaimu B chepe
peneiiHoi 3aIATHI "
aBTOMATH3ALMH CUCTEM
AIEKTPOCHA0KEHUS;

6.2. IlIkaJnl OoeHNBAHHUSA

[IIxana oneHNBaHUA 3a4YeTa

Orenka

Omucanue

3a4TCHO

JlocTaTouHbli 00BbEM 3HAHUI B paMKax M3y4eHUs AUCLUUIUINHBI
"Peneitnas 3ammTa 1 aBTomMatuka'. B oTBere ncnonb3yercs HaydHas
TEPMHUHOJIOTHSI DHEPreTUKH. Jlormdeckoe W3JI0KEHHE OTBETa Ha
BOIIPOC TpaBUIBLHOE. YMEET JeNiaTh BBIBOABI 0€3 CYIIECTBEHHBIX
omnOoK. Brageer WHCTpyMeHTapueM H3y4aeMOW JUCLUIUIMHBL,
YMEET €r0 HCI0JIb30BaTh B PEIIEHUU CTaHIAPTHBIX (TUIOBBIX) 3a7a4
1o 3JeKTpocHaOkeHHto. OpHEHTUPYEeTCs B OCHOBHBIX TEOPHUSX,
KOHLEMIUAX U HaIllPaBJICHUAX 110 U3y4aeMON JUCHUIUIMHE. AKTUBEH
Ha J1abOpaTOpPHBIX 3aHATUAX, IOMYCTHUMBIH YPOBEHb HCIIOJIHEHUS
3alaHUMN.

He 3aureno

He pocratouHo mnonHbli 00BEM 3HAHUH B paMKax H3yYEHUS
mucnninael  "Perreiinasg 3ammTa M aBToMaTtmka''. B oTBere He
HCIOJIB3YETCS TEPMUHOJIOTHUS JHEpreTuku. M3moxeHue orBera Ha
BONPOC C CYHIECTBEHHBIMU CTHJIUCTHYECKUMH M JIOTHYECKUMH
omuOkamMu. He ymeeT nenate BBIBOABI MO pe3ylbTaTaM H3y4YCHHS
nucturiuabel.  Crnaboe BiajeHHWE WHCTPYMEHTapHEeM HW3ydaeMoit
JUCLMIUIMHBI, HE KOMIIETEHTHOCTh B PELICHUM CTaHIAPTHBIX
(TumoBkIX) 3ama4u. He ymeeT oprueHTHPOBATHCS B OCHOBHBIX TEOPUSIX,
KOHUENUMAX W HANPABICHUAX [0 M3Yy4aeMOW JHUCIUIUIMHE.




IlaccuBHOCTh Ha J1a0OPATOPHBIX 3aHATHUAX, HU3KUH ypOBEHb
KyJIbTYpbl MCIIOJNIHEHUA 3afaHuil. OTKa3 OT OTBETa WU OTCYTCTBHUE
OTBETA.

IlIkana oneHMBaHKMs TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32JaHUS PesyabTar
50 -100 3aYTEHO
menee 50 HE 3a4TCHO

6.4. TunoBble KOHTPOJIbHbIE 32IaHUS HMJIM HHbIE MAaTepHAaJIbI:
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOII M JONOJTHUTEIbHOM YUeOHOM JTUTEPATYPHI, HE00X0AMMOI 1151
OCBOEHMS TUCIUIIHHBI
a) OCHOBHasI IUTepaTypa

1. Peneiinast 3ammra W aBTOMAaTHKa JJIEKTPUYECKHX CHUCTEM : ydebHOoe mocobue /
coctraButenu A. H. Koznos [u ap.]. — 4-e uzn., ucnp. — bnarosemenck : AmI'Y, 2017. — 160 c.
— Tekcr : oanektponnbld // JlaHb : 3neKTpoHHO-OMONMoOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/156460. — Pexxum moctyma: i aBTOPH3. MOJb30BATEIICH.

2 AradponoB, A. U. CoBpemeHHas peneilHas 3amUTa W aBTOMaTHKa
AJIEKTPOIHEPTETUUYCCKUX CUCTEM : yaeOHoe mocooue / A. U. Aradonos, T. FO. Bpoctmiiosa, H. b.
Jxa30Bckuit. — 2-¢ u3., nepepad. u gomn. — Bounorna : Uadpa-Umkenepus, 2020. — 300 c. —
ISBN 978-5-9729-0505-8. — Texkct : snexTpoHHbIA // Jlab : 31eKTpOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/148384. — Pexum mocTyma: it aBTOPH3.
II0JIb30BaTEIEN

0) TomoJIHUTENIBbHAS TUTEPATYPA
1. Managees, A. B. MukponporeccopHble ycTpoiCcTBa peneifHOM 3aluThl 1 aBTOMAaTHKH
: yuebHoe rocooue / A. B. ManageeB. — Maruutoropck : MI'TY um. I''1. Hocosa, 2020. — 65

c. — ISBN 978-5-9967-1884-9. — TekcT : anexkTpoHHbIH // JIaHb : 351eKTpOHHO-OMOIHOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/162556. — Pexum noctyma: aas aBTOPH3.
MOJIb30BaTENCH.

2. JlanctoproH, /1. X. Peneiinas 3amura u aBTOMaTH3aUs 3JIEKTPOIHEPTETHUECKUX CUCTEM
: yuebHoe mocobme / JI. X. Jlanctopton. — Keneun : Tysl'Y, 2018. — 84 c¢. — Tekcr :
AJIIEKTPOHHBIN // Jlanpb : 3JIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/156176. — Pexxum gocTyma: 1jist aBTOPU3. TOJIb30BaTEINEH.

3. ABepOyx A.M, Poibak X.A. 3agauu 1no penerHo# 3aiuTe 1 METOAbl UX pelieHus M.-
JI.: Tocaneprousznar, 1961.

4. Marypuna, E. C. PeneiiHas 3amura 3J€KTPOIHEPreTHUYECKUX CHCTEM B 3ajadax u
npumepax : yuebHo-MeTonudeckoe nocodue / E. C. lllarypuna, O. B. ®ponoBa. — MBaHOBO :
NIV, 2019. — 100 c. — TexkcT : anekTpoHHbIH // JlaHb : 31eKTpOHHO-0MOIMOTEeYHAas! CUCTEMA.
— URL.: https://e.lanbook.com/book/154599. — Pesxxum moctyma: Juis aBTOPH3. MOJIb30BATEICH.

8. IlepeyeHnn pecypcoB HH(POPMALHMOHHO-TEIEKOMMYHUKALMOHHOM CeTH
"UnTepuer"
1. http://www.electrolibrary.info./  DnekTpoHHas 3JeKTpoTexHHYecKass OuOIMoTeKa//
Electrolibrary.info
2. http://www.gaudeamus.omskcity.com/my PDF library.html./ DNEeKTPOHHBIE
6ubmuorexku Poccun /pdf yueOHMKHN cTyIeHTaM




3. http://eprussia. ru/lib/ DHepreTrka 1 MPOMBITIIIEHHOCTh Poccuu
4. http://forca.ru/ DuepreTuka, 000pyI0BaHNUE, JOKYMEHTAIUS

9. MeToauvecKkue YKa3aHUsA Il 00y4aI0IIUXCH M0 OCBOEHHUIO TUCIHILIHHBI
1. [TepaBun, B. A. Hane:KHOCTh TEXHHYECKUX CHCTEM U €€ MMPOTHO3UPOBaHUE : yueOHOE mocooue
/ B. A. IlepaBun, M. 1. Bonbaukos, U. A. [Ipommn. — Ilen3a : [lensI'TVY, [6. r.]. — Yactb 1 :
Hapnexnocts Texuuyeckux cucrem — 2012, — 79 c¢. — Tekcr : snekrponusid // Jlanp
sJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/62493  (mata
obparienusi: 26.05.2021). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

10. Ilepeyens HH(POPMALIHOHHBIX TEXHOJIOT U
1. Onepannonnsie cuctembl Windows XP/7 (IUIleH3MOHHOE TPOrpaMMHOE 0OCCIICUCHHE).
2. Maker mpuxiagaex nporpamMm MS Office 2007 (akagemudeckast TUIEH3HSA).
2. Compas-Graffic - maker s mpoeKTHPOBaHUS.

11. MaTepuajabHO-TeXHHYeCKoe o0ecnevyeHue AU CHMIIINHBI
Jlaboparopus "DnexTpocHabxkeHus" - 4 kopmyc 204 aynuropus:
- Crenpl COOCTBEHHOI O U3roTOBIIEHUS: «HarpeBaTebHbIE 2IEMEHThI»; «3alUTHAs anmnaparypa»
«KabenpHo-TIpoBOHUKOBas  mponaykius»  «lIpubopel  y4eTbl»  «DIEKTPOUHCTPYMEHT)
«Ilyckoperynupytoias annaparypa» «Apmarypa CUID».
4 xopnyc, 234 aynuropusi:
Crenapl AJ1g nnpoBeeHus 1abopaTopHbIX padboT «PeneitHas 3amuTa u apromatuka» «llepenaya u
KaueCTBO AJIEKTPUUECKON S3HEPrUn», «ABTOMAaTU3UPOBAHHBIE CUCTEMbI KOHTPOJIS U yyeTa
AIEKTPOIHEPrUum», «MOJIENb AIEKTPUUECKON CUCTEMBI

12. Oco0eHHOCTH OCBOEHHSI AUCHHUIUVIMHBI JISi WHBAJIMAOB M JHI € OrPaHHYEeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenne oOyyaromuxcs C OTPaHHYEHHBIMH BO3MOXHOCTSIMH 3[I0POBbS IPU HEOOXOOUMOCTH
OCYILECTBIISIETCS. HA OCHOBE aJaNTHPOBAaHHOM paboueil mporpamMMbl C MCHOJIB30BAHHEM CIHELMAIBHBIX
METOIOB O0ydYeHHs | JAHJAKTHYCCKHX MAaTepPHaloOB, COCTAaBIEHHBIX C YYeTOM OCOOCHHOCTEH
ncuxo(U3NYecKOr0 Pa3BUTHUS, HWHIUBHIYaJbHBIX BO3MOXKHOCTEH M COCTOSIHUSI 3IIOPOBBS TaKHX
oOyJatonuxcs (00yJaromierocs).

B mensix ocBoeHusi yueOHOW MporpamMMbl JWCIMIUIMHBL WHBAIWAAMH W JIMIAMH C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0POBbSI 00€CTICUHBACTCS:

* Ul MHBIWJAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbsI IO 3PEHHIO: pa3MEICHHE B
JOCTYNHBIX JUII OOYYalOUIMXCsl, SBISIOIIMXCS CJENBIMA WIM CIa0OBHIAIIMMH, MeCTax M B
aJlanTHPOBaHHOH (opMe chpaBoyHOH WH(OpMaMKM O paciucaHud y4eOHBIX 3aHATHH;, TNPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOLIEro 00y4aromeMycsi HBOOXOAUMYIO TMOMOIIb;  BBIIYCK  albTEPHATHBHBIX
¢dopmaros METOANYECKHUX MaTEePUAIIOB (KPYIHBINA PUQPT UK ayAUO(aiIb), HCIOIb30BaHUE BEPCUN
cadita s cnaboBusmux ObC IPR BOOKS u cnenpansHoro moowisHoro npuiioxkenuss IPR BOOKS
WV-Reader (mporpaMMbl HEBU3yaJIbHOTO JOCTYyNa K MHGQOpMAIUHK, TpeIHA3HAUYCHHOMN /IS MOOHIIBHBIX
YCTPOMCTB, paboTaromux Ha onepaunonHoi cucreme Android u i0OS, koTopas He TpeOyeT crenuaabHO
00y4eHHOT0 accucTeHTa, T.K. moau ¢ OB3 mo 3penuto paboTaioT cO CBOMM YCTPOHCTBOM MPHUBBIYHBIM
CIOCOOOM, HCHONB3YS CIlelUaibHbIC MITATHBIE MPOTPaMMbl JUIS HE3pAYMX JrojaeH, ¢ kotopeiMu IPR
BOOKS WV-Reader nmeeT NOJTHYIO COBMECTUMOCTB);

* Ul MHBAJHUIOB U JIML C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS IO CIIYXY: HaAJICKAILIUMH
3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEJICHE HH(OPMAIINY;

* Ul WHBAJIWAOB W JIMI C OIPAaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBBS, UMEIOMIUX HapyLICHUS
OTIOPHO-/IBUTATEIILHOTO afapara: BO3MOXXHOCTD OeCTIPEIITCTBEHHOT0 JOCTYIa 00ydJalomuXxcs B yueOHbIe
MIOMEIIEHUsI, TyaleTHble KOMHATHI M JPyTUe MOMENIeHUs KadeIphl, a Takke NpeObIBaHNEe B YKa3aHHBIX

MOMETIIECHUSIX.

OO0pazoBanue OOy4YalOUIMXCS C OrPAaHMYEHHBIMH BO3MOXKHOCTSAMH 3JIOPOBBSI MOKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYTUMH O0YYaIOLIMMUCS, TaK U B OTJICJIBHBIX TPYIIIAX WM B OTAEIBHBIX
OpraHU3aIHsIX.



[Tpunoxenue 1
MuHUCTEPCTBO CENbCKOro Xo3siicTBa Poccuiickon denepanun
®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHuBepcUTeT CeBEpHOro 3aypaibs
M HXeHEepHO-TEXHOJIOIMYECKUI UHCTUTYT

Kadenpa “Dueproodecrnedenne ceabCKoro Xo3saucTna’

OOH/I OHEHOYHbLIX CPEJACTB

1o yueOHol nucuuruinHe PeneitHas 3ammTa 1 aBTOMaTUKa

JU1s1 HaripaBJieHHst ToAroToBKH 35.03.06 «ArpomxkeHepus»
npopuis — «IneKTpoodopynoBaHue U neKkTpoTexHosoruu AITK»

VYpoBeHb BhICIIET0 00pa3oBaHus — OakagaBpuaT

Pazpabotuuk: noreHT Kadeapsl SHEProoOeCIeueHe CEIbCKOr0 X035HCTBA,
K.T.H., 1.B. CaBuyk

VYTBep:kIeHO Ha 3aceaHnu Kadeapsl
npoTtokos Ne 10 ot «11» okTsiopst 2020 r.

W.0. 3aBeyrommero kadeapoit 2 cc, A.C. Kusypos

Tromens, 2020



KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPUAJIbI OIEHKHA
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI
PEJIEHHAA 3AII[THTA H ABTOMATHKA

Bonpocsl ajs codecenoBanus

Pa3znen Oynkuuu u cBoiictBa yctpoicTB P3. IlepBuuHble M3MepUTENbHbBIE
npeobpazoBatTeu

1. TpeOoBaHusl, MPEABSIBISIEMBIE K PEIICHHON 3aIUTE.

2. TpeOoBaHMe CEICKTUBHOCTU B PEJICHHOMN 3aIUTe.

3. TpeOoBaHMe YyBCTBUTEIBHOCTH B peleiHON 3amute; Kod(hduimeHt
YYBCTBUTEIHHOCTH.

4. Knaccuduxkarus peine u yctpoiicts P3A.

5. YcnoBus paboTel TpaHCPOPMATOPOB TOKA U TPEOOBAHUS K HUM B CXeMax
P3A.

6. TunoBbIe CXeMbI COETMHEHUS TPAaHC(HOPMATOPOB TOKA.

7. Tpanchopmaropsl HanpsikeHUs B cxeMax P3A.

8. JlocToMHCTBa U HEAOCTATKU MaKCUMaIbHOM TOKOBOM 3al[UTHI.

Pa3nesn TOKOBBIE 3alIUTHI B CETAX C OJHOCTOPOHHUM MUTAHUEM

1. Tok cpabaTbiBaHUSI MAKCUMAJIBHOW TOKOBOM 3aIlIUTHI.

2.IlpuHuun BeIOOpa BBIAEPKKHM BPEMEHU CpadaThIBaHUS MaKCUMAaJIbHOM
TOKOBOM 3aIlIUTHI.

3. JIoCTOMHCTBA M HEAOCTATKHA TOKOBOM OTCEUKH.

4. Tok cpabaTbhiBaHUS TOKOBOM OTCEUKH.

5. CniocoObl pacIIupeHus 3alIMIIacMOi 30HbI TOKOBOM OTCEUKH.

6. TokoBas cTyneHuyaras 3anura.

7. HazHaueHue u NpuHUKIN JEUCTBHUSI MAKCUMAJIbHOM TOKOBOW HAIIPABJIECHHOU
3amutel (MTH3).

8. Haznauenuve v npuHUIUN ACHCTBUS TUCTAHIIMOHHOM 3aIl[UTHI.

9. Buapl nuddepeHimaibHbIX TOKOBBIX 3aIIUT.

Pasges 3amuThel JIMHUN C JBYXCTOPOHHUM ITUTAHMEM. 3AIIWATHI JUHUU C
aOCOJIIOTHOM CENEKTUBHOCTBIO

1. Ha3naueHue W NpuUHLUN JEHUCTBUS TNMPOAOIBHON nuddepeHranbHon
TOKOBOM 3aIlIUTHI.

2. Tok Hebananca B quddepeHuanbHON 3amuTe.

3. CriocoObl MOBBIIIEHUS] YyBCTBUTEIBHOCTH TU(PHEpeHIINaNbHON 3aIINTHI.

4. Ha3zHaueHue M NMPUHLMN JEUCTBUSL YCTPOMCTBA 3AIIUTHOTO OTKIIFOUEHUS
(Y30).

5. Haznauenue u npuHIun aecteus auddepeHmanbHo-(a3HoN 3ainThI.

6. Hasnauenne u mpuHIMN JeHCTBHUS mornepedHon auddepeHnmnansHon
TOKOBOM 3alUTHI.



7. Ha3znayeHnwe W OpUHLMI ACHCTBHUS momnepeuHoi auddepeHrnansHon
TOKOBOM HAIPaBJICHHOM 3aILMUTHI.

8. 3ammTa OT 3aMbIKaHHI Ha 36MJIIO B CETSIX C MaJbIM TOKOM 3aMbIKaHHs Ha
3EMJIIO.

Pa3nen PesepBupoBaHue Mpu 0TKa3ax 3allUT U BRIKIIOYATENIeH

1. Jduddepennuanpubie 3anuThl TpaHCPOPMATOPOB M OCOOCHHOCTH HX
BBIIIOJIHEHHS.

2. Bugel  yCTpOWCTB  peNeWHOM  3allUTHl, [PHUMEHSAEMbIE  Ha
AIIEKTPOJBUTATENSX.

3. Buasl ycrpoiictB P3A, npuMeHsieMble Ha CHHXPOHHBIX T€HEpAaTOpax.

4. Ocobennoctu P3A TpancopmMaropoB AYroBBIX 3IIEKTPOIIEYHBIX
YCTaHOBOK.

5. Bugsl ycrpoiicts P3A, npuMeHsieMble Ha KOH/IEHCATOPHBIX YCTAaHOBKAX.

6. Buasl ycTpoiictB P3A 1IMH U TOKOIPOBOJOB

Pa3nges ABroMatu3anus B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX

1. TpeboBaHus K yCTpONCTBaM aBTOMATHUECKOTO BKIIIOUeHH pe3epBa (ABP),
UX Ha3HAYCHHUE.

2. TpeboBaHus K yCTpONCTBaM aBTOMAaTHYECKOTO MOBTOPHOTO BKIIFOUCHHSI
(AIIB), ux Ha3HayeHUE.

3. TpebGoBaHus K YCTpPOMCTBAM aBTOMAaTHYECKOW YaCTOTHOM pasrpy3Ku
(AYP), ux HazHaueHue.

4. ToxoBbI€ 3aUTHI TPAHC(HOPMATOPOB.

5. l'azoBas 3amura Tpancpopmaropa.

6. YcrpoiicTBa pe3epBUpoOBaHus pu oTKase BeIktouareneit (YPOB).

7. HazHaueHue ¥ NpUHLKI JEUCTBUS YCTPOUCTB TEJIIEMEXAHUKHU.

8. CriocoOb! epeiaun nHGOpMAIH 10 KaHaJlaM CBSI3U.

9. OCHOBHBIE DJIEMEHTHI CHCTEM TEJIIEMEXaHUKH OJMKHEr0o W JajJbHEro
JIEUCTBUS.

10. UnTerpanus P3A B ACY TII 2Heproo0beKTOB.

Kpurepuu ouenku:

OneHka «3auTeHO», €CIM OOyJalolluiics 3HaeT Y4YeOHBId MaTepua,
rPaMOTHO M B I€JIOM JIOTMYHO €ro Hu3jaraj, He JOMyCKall CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE;

OueHka «HE 3a4T€HO», €ClIM OOy4YalolIMiiCsi HE pacKpbUl CYIIHOCTH
MOCTAaBJIEHHOTO BOIPOCA, HE 3HAET Y4eOHOro mMaTepuana, JIM0o TOMyCTHI IpyObie
OIIMOKHU B OTBETE Ha BOIIPOC, HE CMOT OTBETHUTH Ha JOMOJIHUTEIBHBIE BOTIPOCHI.

KoMmuiekT 3aganuii 1yt KOHTPOJIbHOM padoThI

Tema: OCHOBHBIC OPraHbl M YCTPOMCTBA PesIeHON 3a1UUTHI.



3amanue 1. B 3amaHum B COOTBETCTBUM CO CBOMM BapHaHTOM BBIOpATh
COOTBETCTBYIOIIIE YCTPOMCTBO WJIM OpraH peNeiHON 3alliuThl, MPUBECTH €ro
YIPOIIEHHOE N300paKeHHE, ONKICATh IPUHIIUT ACHCTBUS C IPUBEICHIEM Ipa(UKoOB
¥ BEKTOPHBIX JMarpaMM, yKa3aTh €ro Ha3Ha4eHHe U 00JacTb MPUMEHEHHUS.

BapuaHTel 3a1aHui ¢ yKa3aHUEM COOTBETCTBYIOUIUX OPTaHOB U yCTPOMCTB
peneiHoi 3auThl npuBeAcHb! B Ta0auie Nel

Tabnuma 1
BapwuanTs! 3ananuii o nocienaen nudpe
0 1 2 3 4 3) 6 7 8 9
O)50)
bTP Oun Oun
Pen Har bTP bTP
Tpa Pen e Pen psK TOK TOK Pea
Tpa HCh e MaK e €HU a a
HCh opM Mak CUM Har A HYII Pen o0p KTo
opMm aTo CUM anp paB o0p €BO e aTH e
aTo p aup HOT JIEH aTH 171 Bp€ o T;Ia
p Har HOT 0 us on oc MEH oc Hep
TOK psK 0 Har MO oc nen 17§ nen caKT
a €HU TOK pSK | IIHO nen OBa OBa opbI
A a €HU CTH OBa | Teb TEJIb
b TEJIb HOC HOC
HOC TH TH
TH

Tema: OcHOBHBIC BUBI PeJICiHON 3alUTHI.

3aganue 2. B 3agaHuM B COOTBETCTBUU CO CBOUM BapHaHTOM BBIOpaTh
COOTBETCTBYIOIIUM BUJ PEICHHON 3alUThI, ONUCATh NPUHIMI €ro ACHCTBUA,
pasMellIeHue, MPUBECTH BO3MOXHBIE MPUHIUIIMAIBHBIE CXEMbl U B MOPSAKE
TBOPUYECKOTO  CaMOCOBEPLICHCTBOBAHUSA  JaTh  MNPEMIOKEHUS MO0  HUX
YCOBEPILIECHCTBOBAHHUIO.

Bapuantel 3amaHuii C yKa3aHWEM COOTBETCTBYIOUIMX BHUIOB PEJICHHOU
3aIllUTHI MPUBEICHBI B Tabuiie No2

Tabmuma 2

BapuanTs! 3ananuii no nociaegHe nuudpe

o | 1 | 2 | 3 | 4 | 5 | 6 | 7 ] 8 | 9




3ar
ATa
IIpo | Ilom
3anr aBT hi (o) epe 3amnr
Mak oMma p
UTa bHA YyHa nTa 3amr
CUM TUY Hwnc 3ar
1a i P MUWH nTa
aJib Toxk €CK TaH ATa
BKU g hi47 (i) nMma JJIe
Has oBa " M de de LIHO BH Tpa T
TOK s BO3 P P HHa HC) p
npe €HII €HII oro OJIB
oBa oTCe Ty o opM
10X naj nan HaIl HArat
i YyKa HEBI 3aIL aTo
paH bHA bHaA PSIK eJie
3aI] M uTa poB .
UATE i i €HU 5
ura JIEM BBIK 3all] 3alL] i
JIIOY
ATa uTa
aren
eM

Tema: HayanbHbIN CBepXIIePeX0IHbIN TOK.

3aIlaHI/Ie 3. OHpG,Z[eJII/ITB HavyaJbHBIN CBGpXHGpGXOI{HBIﬁ TOK B I'CHCpPATOpPC

«I'» 1 Ha Bcex aneMeHTax npu MetanndeckoM Tpexdasznom K.3. na mmnax IV (Touka
K)

220 kB 35 Kt 10

r 71 220 kB 72 kb 73 0 kB
o i - R | %

-~ I | { ) I 1 { - { 1 : 1 :- \ [ ¥ /(

I : | . Il
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Jlo momenTa K.3. Harpy3ka reneparopa COOTBETCTBOBAJIA €T0 HOMUHAJIbHBIM
napameTpam

Tabnua 3 — mapaMeTpsl 2JIEMEHTOB CXEMBbI B 3aBUCMOCTH OT BapHaHTa
KOHTPOJILHOM pabOThI



Haumenosanue

SHAYEHUe NapaMempa ¢ 3agUCUMOCIE OM sapuanma

napamempa,
eounuya I 2 3 4 5 6 7 8 9 0
uimepenun
- 13,8 | 15,75] 18 20 24 10,5 | 13,8 | 15,75 18 20
S MB - A V17,5 132,51 132,51 1255 157,5] 97,5 | 112,5|117,5|132,5]127.5
COSP, 1 0,85 | 0,83 | 0,84 | 087 | 085 | 0,86 | 0,83 | 0,85 | 0,84 | 0,85
x.d 0,138 0,127 {0,132 | 0,137 [ 0,135 ] 0,130 {0,135 0,137 | 0,133 | 0,137
Ui wom, kB | 138 | 15,75 18 20 24 10,5 | 13,8 | 15,75 18 20
U 161 Hom, kB 242 | 242 | 230 | 242 | 242 | 230 | 230 | 242 | 230 | 230
S i tom, MB - A 125 | 160 | 160 | 160 | 160 | 110 | 125 | 125 | 160 | 132
— 11 11 10,5 11 11,5 | 10,5 11 11,5 11 10,5
[y km 140 | 145 | 150 | 155 | 160 | 135 | 125 | 150 | 155 | 175
x,, Al Os/km 04 | 04 04 | 04 | 035|035 (035|035 ] 035 035
Uyatint vomkB | 385 | 345 | 38,5 | 34,5 | 38,5 | 34,5 | 38,5 | 385 | 345 | 38,5
U a6n nomkB | 230 | 242 | 230 | 242 | 242 | 230 | 230 | 242 | 230 | 230
S patiom, MB - A 100 | 110 | 100 [ 110 | 110 90 100 | 90 100 | 100
Uppa Yo 12 (125 | 11,5 11 11,5 12 12,5 12 11,5 11
[y km 20 25 30 35 40 45 50 45 55 35
X5 12 Omfm 04 (035 04 (035 04 | 035 04 | 035 | 04 | 035
U sttt o, kB 11 10,5 11 10,5 15 11 15 15 11 15
U 60 nom kB 35 32 | 385 | 35 | 385 | 35 | A58 | 38,5 | 35 | 385
Spaton, MB - A 6,3 6,3 10 6,3 10 6,3 10 6,3 10 6,3
U %0 7,5 1,7 8,0 70 | 7.5 8,0 70 | 7.5 7,5 1,5
Kpurepuu oueHku:
OneHka «3auTeHO», €CIM OOyJalolluiics 3HaeT Y4YeOHBIA MaTepua,

I'paMOTHO W B MLICJIOM JIOTMYHO Cro wusjaraj, HC OOIMyCKaJl CYHICCTBCHHBIX

HETOYHOCTEH B OTBCTC,

OI_ICHI(a «HEC€ 3a4TCHO», CCJIH 06yanOHIHﬁCH HC paCKpblUl CYIIHOCTH
IIOCTABJICHHOI'O BOIIPOCA, HC 3HACT y‘-I€6HOFO Marcpuaiia, 1100 JOITYCTHII I’p}I6BIe
OIMOKH B OTBETE Ha BOIIPOC, HC CMOT OTBCTHUTH HA JOIIOJIHUTCIBbHBIC BOIIPOCEHI.

NuauBuayajbHble TBOPYECKHE 3aaHUS

1. OnpenenuTh Ha3HAUYEHUE, ONMKUCATh YCTPOMCTBO U MEPEUUCIUTH OCHOBHBIC
MapaMeTpbl YCTPOMCTB, MPEACTABICHHBIX Ha puc. 1.




Puc.1

2. OnpeaenuTs Ha3HAYCHUE
YCTPOMCTBA, MPEJCTABICHHOTO Ha PUC.2 U
Ha3BaTh €r0 OCHOBHBIE KOMIIOHEHTBI.

Puc. 2

3. OnpenenuTs Ha3HaYEHUE, ONKUCATh YCTPOMCTBO M MEPEUYUCIUTH OCHOBHbIE
napameTpbl yCTPOICTB, MPEICTABIEHHBIX HA PUC. 3.



Puc.3
TPUHITAT
apaMeTpsl

4. OnpenenuTh Ha3HAYEHUE, OINUCATh
JNEUCTBUS W TICPEUUCITUTH OCHOBHBIC
3aIlNT, IPEICTABICHHBIX HA puUC. 4- 8.

Piic. 5
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Puc.8
5. PykoBoacTBysICh puc. 9, pa3paboTaTh METOAUKY YCTaHOBKA JIaTUUKOB
JI121 n AI112 Ha BeIKIIOUaTENsax ciaeayromux Mapok MKII-220, V-220, MKII-
110, YV-110, BMO-35, MKII-35, C-35, V-35.
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Puc.9

6. PykoBonctBysice puc. 10 m 11 wu3yuuTe oprassl ynpaBieHUs
BUPTYaIbHOTO ociuiorpaga W pa3paboTaTh METOAMKY H3MEpEeHHs (ha30BbIX
CABUIOB MEXKIY BXOAHBIMA CUTHAJIAMH OJJICKTPOHHBIX pEJIE€ HaIpaBICHUS
MOIIIHOCTH.
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NameHeHune
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Mepekno4yaTtens
Mo BEpPTUKanNu

uccneayemoro

cWMrHana
McknioyeHue

NOCTOAHHOW
cocTaBnalLwWwen

WHBepTHpOBa-
HWe curHana

Puc 11. Bxognoii 6510k ocuuiorpada

Kpurepuu ouenkmu:

Onenka «3auTeHO», €CIM OOydJaromMiics 3HaeT Y4YeOHBI Marepual,
rPaMOTHO M B I1IE€JIOM JIOTHYHO €ro Hu3jarajg, He JOIMyCKajl CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE;

OneHka «HE 3a4TEHO», €CIM OOYyYaloIIMICS HE pPacKphUl CYIIHOCTH
MOCTAaBJICHHOTO BOIPOCA, HE 3HACT Y4eOHOro Marepuasa, Tu0o JOMyCTUI TpyObie
OIIMOKH B OTBETE HA BOIIPOC, HE CMOT OTBETUTH Ha JOMIOJTHUTEIILHBIE BOTIPOCHI.



Tembl pedepatoB

1 3amura TpanchopMaTopoB U aBTOTpaHCHOPMATOPOB CpeAHEl U OOJbIION
MOITHOCTH OT BHELIIHUX KOPOTKUX 3aMBIKAHUN U MIEPETPY30K.

2. TpebGoBanus, NpeabsBIsiEMbIe K YCTPONUCTBAM PEJICHHON 3aIUThI.

3. 3amura reHeparopa, padoTtaromiero B OJoke C¢ TpaHchOpMaTopom, OT
3aMBIKaHHUI Ha 3€MJIIO B LEISIX CTATOPA.

4. Buasl TOBpeXIEHMA W  HEHOPMAJBHBIX  PEXKUMOB  pabOTHI
TpaHcpOpMaTOpoB.

5. 3ammra KOHJIEHCAaTOPHBIX YCTAaHOBOK.

6. MuUKpONpoIEecCOpHbIE YCTPONCTBA pEIEHHON 3alllUThl, ABTOMATUKU H
JUCTAaHIMOHHOTO YIIPaBJICHUS.

7. MakcumanbHas ~ TOKOBAas — 3alldTa €  OIPAaHMYEHHO-3aBUCUMOU
XapaKTEPUCTUKOMN BBIIEP KK BPEMEHHU.

8. 3ammMTa TreHepaTOpPOB OT BHUTKOBBIX KOPOTKUX 3aMblkaHUU. CrnocoObl
IIOCTPOEHUS 3aIUTHI.

9. 3amuTa reHepaTopoB OT MEXAYy(Pa3HbIX KOPOTKUX 3aMbIKaHHI.

10.TpeboBanus, NpeIbsABIsIEMbIE K YCTPOUCTBAM PEJICHHON 3aIlUTHI.

11.Juddepenumanbias 3ammra ¢ UCHOIB30BAHUEM MHKPOIPOLECCOPHOTO
0J10Ka.

12. lucTaHIIMOHHAS 3aIUTA JIMHUI 3JIEKTPOIEepeiay.

13. Peneiinas 3amura U aBToMaTUKa TpaHCHOPMATOPOB.

14.Bunpl  TOBPEXIEHMH U HEHOPMAIbHBIX  PEXHMOB  pabOThI
TpaHC(HOPMATOPOB.

15.lucTaHIIMOHHBIE 3AITUTHI TPAaHCHOPMATOPOB U ABTOTPAHCHOPMATOPOB.

16.Bi00p 6JI0KOB MUKPOIIPOIIECCOPHBIX 3AIIUT CUCTEM IJIEKTPOCHAOKEHUS.

17.0cHOBHBIE aNTrOpUTMbl (YHKIMOHUPOBAHUS 3aIlUT, OHATHE aOCOIIOTHON
Y OTHOCUTEJIBHOM CEJIEKTUBHOCTH.

18. IuddepennnanpHas 3amura.

19. Anroput™bl (YHKIIMOHUPOBAHUS 3allUTHl, TOHSATHE aOCOJNIOTHOU H
OTHOCUTEJIBHOU CEJIEKTUBHOCTH.

Kpurepuu ouenkmu:

OrmeHka «3auTe€HO», €CIM OOyJaloIuics 3HaeT YYEOHBIM MaTepua,
rPaMOTHO M B I1IE€JIOM JIOTHYHO €ro Hu3jaraj, He JOIMyCKajd CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE;

OneHka «HE 3a4TEHO», €CIM OOYyYaloIIMICS HE pPacKpbhUl CYIIHOCTH
MOCTABJICHHOTO BOIMPOCA, HE 3HACT Y4eOHOro MaTtepuana, JJMO0 JOMyCTHI TPpyObIe
OIIMOKH B OTBETE HA BOIIPOC, HE CMOT OTBETUTH Ha JIOTIOJIHUTEIILHBIE BOTIPOCHI.



Bonpocsl k 3auéTty

Komnerenmms

Bormpocsl

I1K-5 CriocobeH KOHCYIbTUPOBATh
10 BOIIPOCaM TEXHUYECKOTO
o0ecreyeHus U 3KCITyaTaluu
ANEKTPOOOOPYIOBAHUS

NJI-5nk-s Onpenenser
HEHCIPAaBHOCTHU H Je(EKTHI,
MMPOBOAWUT UBMCPCHUA TAPpaMETPOB
paboTbl ob6opynoBanus P3A

1. CtpykTypa u KiaccupuKaius yCTPOUCTB pelieiHOM
3aIUTHI.

2. OcoOEeHHOCTH BBIIIOJHEHUS 3AIIUT Ha 3JIEKTPUUYECKUX
CTaHLUAX U MOACTAHIMSIX OCHOBHOTO 000PYIOBaHHUS.

3. TpeGoBanus, y4uTHIBaE€MbIE IIPHU MTPOSKTUPOBAHUN
3aIuT.

4. OcoOEHHOCTH BBIIIOJIHEHUS 3aLIUT Ha JIEKTPUUYECKUX
CTAaHLUAX U MOACTAHIMSIX OCHOBHOTO 000PYIOBaHMUS.

5. McxonHble JaHHbIE U1 IPOCKTUPOBAHMSL.

6. OcoOEeHHOCTH BBIIIOJIHEHHUS 3aIUT HA MIEKTPHUUECKUX
CTaHIMX U MOJCTaHIMIX OCHOBHOT'O 000OpYy10BaHUS.

7. CopepaHue OCHOBHBIX 3TAIlOB IPOEKTUPOBAHMUS.

8. [IpoexkTupoBaHue peaeiHON 3alUThl, aBTOMAaTUKH U
TEJIEMEXaHUKU KaK KOMIJIEKCHOM CHCTEMBI yIIpaBICHUS
AJIEKTPOIHEPTETUUECKUMHU OOBEKTaMH.

9. Kakue meronuku npoekTupoBanus B P3uA.

10. Cucrema aBTOMaTU3UPOBAHHOTO IIPOEKTUPOBAHUS B
P3uA.

11. Metozp! obecrieueHust TpedyeMbIX MoKa3aTesei
TEXHUUYECKOI'0 COBEPIICHCTBA U HA/I€KHOCTU
(YHKLIMOHUPOBAHUS peeHHON 3aIIUThl U ABTOMATHKH.
12. MakcumainbHbIe TOKOBBIE 3aIIUTHI OT MEKIY(Ha3HbIX
noBpexaeHnit. MT3 uHUI ¢ 0IHOCTOPOHHUM
MUTaHUEM.

13. [IpononbHas auddepeHnnanbHas TOKOBast 3alUTa OT
MeX1y(pa3HbIX MOBPEKICHUI B 0OMOTKE cTaTopa.

14. MT3 ot Mexay¢a3HbIX TOBPEKACHUH.

15. Tlonepeunas nuddepennranbHas TOKOBas 3aluTa.
16. JlucTaHIIMOHHAS 3al1Ta OT MEXIY(a3HbIX
MTOBPEXKICHUM.

17. JluctaHIIMOHHAS 3allIUTA.

18. MakcumainbHasi TOKOBas 3allluTa C
KOMOWHUPOBAHHBIM ITyCKOM 110 HANpPsHKEHUIO
TeHEePaTOpPOB, padOTAIOIIUX Ha COOPHBIE IITMHBI.

19. MakcumainbHasi TOKOBasl 3alllMTa OT 3aMbIKAaHUI Ha
3eMJIIO.

20. MakcumarnbHasi TOKOBas 3aluTa 00paTHON
IIOCJIEIOBATEIbHOCTH C MPUCTABKOM I NEUCTBHUS IIPU
CUMMETPHUYHBIX K.3. TEHEPATOPOB, padOTAIONINX Ha
COOpHBIE IIIUHBI.

21. MT3 ot 3aMbIkanuil Ha 3eMi1t0. Pacder ycraBok
cpabaTbIBaHMsI.

22. llpononbHas quddepeHnnanbHas TOKOBas 3alluTa ¢
pene tunoB PHT-560 u JI3T-11.

23. MT3 ot 3aMbIKaHU# Ha 3EMIIIO.

24. PacueT ycTaBOK 3allIUThI IPU MapajlIeNbHbIX JIUHUSX.




25. IlpononpHas auddepeHnnanbpHas TOKOBasH 3aIiTa C
pene Tuna J[3T-20.

26. MT3 ot 3aMbIKaHUI Ha 3€MJIIO.

27. MakcumainbpHasi TOKOBAs 3alIUTa OT MEKAY(a3HBIX
MOBPEXACHUN CUIOBOTO TpaHchopMaTopa.

28. KoMIuIeKTHBIE 3aIIUTHI OT BCEX BHUJIOB MOBPEXKICHHIA.
OO0mue 3aMeyanus U TpeOOBaHMS.

29. VcxonHble naHHbIE Ul IPOEKTUPOBAHMS 3aIUT Ha
AIIEKTPUYECKUX CTAHIMAX U MOJCTAHIIUSIX OCHOBHOTO
000pyI0BaHUA.

30. CocTaB NpUMEHSAEMBIX 3aITUT.

31. HenampaBieHHbIE TOKOBBIE OTCEUKH JIMHUM € 2-X
CTOPOHHUM MUTAHUEM.

32. Pacuer ycTaBOK cpaOaThIBaHHS.

33. PacueT ycTaBOK OJIOKHPOBKH NMPU KaYaHUSX.

34. Pacuet ycTaBOK cpabaThIBAHHS.

35. OcHOBHBIE XapaKTEPUCTUKHU 3aLTUTHI U peJie.

36. Pacuet oT O6pocka HAMarHMYMUBAIOIIETO TOKA.

37. AucTaHIIMOHHAS 3alIUTa aBTOTPAaHC(POPMATOPOB.
38. Ilonepeunas nuddepennmanbHas HallpaBIeHHAS
3alMTa NapauieIbHbIX JIMHUM.

39. PacueT KOMIIJIEKTa 3alUThI OT 3aMbIKAHUN Ha
3eMJIIO.

40. MakcumanbHasi TOKOBas 3alIMTa OT 3aMbIKAHUN Ha
3eMJII0 aBTOTpaHCpopMaTopa.

41. Ilonepeunas nuddepeHnnansHas HanpaBIeHHAS
3alIMTa napauiebHbIX JIMHUM.

42. PacueT KOMIUIEKTA 3aIIUThI OT MKy (ha3HbIX
ITOBPEXKICHHMN.

43. IIpogonsHbie AuddepeHinaIbHble TOKOBBIE 3aIIUThI
0J10Ka reHepaTopTpaHcGopmMarop.

44. TuddepennmanbHo-(pa3zHas BBICOKOYACTOTHAS
3aluTa.

45. PacueTr myCcKOBBIX OPTaHOB MPU CUMMETPUYHBIX
MOBPEXKICHUSIX.

46. IuddepennmanbHo-pa3zHas BBICOKOYACTOTHAS
3almTa.

47. PacdeT myCKOBBIX OPTaHOB MPU HECUMMETPUIHBIX
MTOBPEXKICHUSIX.

48. PezepBHbIe 3alIUTHI OJIOKA.

49. OCHOBHBIE yCIIOBUS BBITOJTHEHUS 3AIIIUT.

50. MakcumanbsHasi TOKOBas 3aIuTa 00paTHOM
MOCJIEIOBATEILHOCTH C HE3aBUCUMBIMU BBIJIEPIKKAMU
BPEMEHU.

Kpurepuu oueHku:

OleHKa «3auT€HO», €ciau OOydJaromuiicss 3HaeT Yy4deOHbId Marepuall,
rPaMOTHO M B IEJIOM JIOTHYHO €ro wu3jarajia, He JOMyCKajd CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE;



OneHka «HE 3a4TE€HO», €CJIM OOyYaroIIMicCd HE PaCKpbUI CYIIHOCTH
MIOCTaBJICHHOTO BOIMPOCA, HE 3HAET y4eOHOro marepuana, J1u00 JomycTui rpyobie
ouIOKM B OTBETE HA BOIIPOC, HE CMOT OTBETHUTH Ha JIOTIOJHUTEIbHBIE BOIIPOCHI.



