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[Ipu pazpabotke pabouel mporpaMMbl y4eOHOH JUCHUITUHEL B OCHOBY ITOJIOKEHBI:

1) ®I'OC BO mno HampasieHuto noAarotoBku (creruansHoctu) 35.03.06
«ATpOWHXEHepHs»yTBepKIeHHBII MuHICTEpCTBOM 00pazoBanus u Hayku PD «23» aprycra
2017r., npukas Ne 813

2) VYueOHpli mmaH ocHOBHOM  OOpa3oBarenbHas mporpamMma  "OIeKTpooOOpyHIOBaHHE U
AJICKTPOTEXHOJIOTHH TPEINPHUATHH W Tpon3BoucTB" omoOpeH YueneiM coBerom PI'BOY BO T'AY
CesepHoro 3aypanbs oT «31» mas 2024 r. [Ipotokon Ne 14

Pabouass nmporpamma = MpPOM3BOACTBEHHOW  MpakTHKH  oxoOpeHa Ha  3acefaHud  Kadempbl
«QHeproobecrnieyeHre ceabCKOTo X03aicTBa» oT «31» mas 2024 r. [Ipotokon Ne 9

Gl
3aBeaytrommii kadempoit N.B. CaBuyk

Pabouas mporpamma yaeOHOM TUCIUTLTAHBI (MOIYIs) 0100peHa METOUIECKON KOMHUCCHEH HHCTUTYTA OT

«31» mas 2024r. IIporoxomn Ne 8
% C.M. Katoruna

[Ipencenarens METOIUYECKON KOMUCCUU UHCTUTYTA,

Pa3pabotuuk (n):

CaBuyk U.B., nouent kadeapsl DHeproodbecneueHus CeIbCKOT0 X035 CTBA, K. T. H.
Ucromun E.C., Benymnii HHXEHEP MPyIIbI peleHON 3aUTh U aBTOMAaTHKU TromeHckuit POC

JAupeKkTop HHCTUTYTA: C e H.H. Yctunosn




1. IlepeyeHb NJaHMPYeMbIX Pe3y/JbTATOB 00y4eHHs 10 JUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH IPOrPaMMbl

Koo WNunukarop Ilepedens mIaHupyemMbIX
Komne- | Pe3ynbrarbl OCBOCHHS JOCTHIKCHUS pe3yabTaToOB 00y4EHUS 110
MmeHyuu KOMIIETCHIIUU JUCLUIIIMHE

3HATh.

- PE/ICTaBICHUE 00 OCHOBHBIX
MIPUHIUIIAX BBIIOJTHEHUS pesleitHON
3alIUTHI, @ TAK)KE 0COOEHHOCTEH nX
HCIIOJIb30BaHUS [l OCYIIECTBICHUS
3aIUTHI OT/IEBHBIX SJIEMEHTOB
3JIEKTPUYECKOM CUCTEMBI

Cnocoben MeTb!
N1-5nk-s Onpenensier ¥
KOHCYJIbTUPOBAThH 110 -MCII0JIb30BaTh COBPEMEHHBIE
BOIPOCAM HEUCIIPAaBHOCTH U MH(bOPMAIHOHHBIE 1
I[e(l)eKTbI, IIpOBOAUT TCICKOMMYHHUKAITMOHHBIC

TIK-5 | texanueckoro

I/I3MCpCHI/I$I HapaMeTp()B TCXHOJIOTHUHU JJIA MOBBIIICHU
obecrieueHus u

pa60TBI 060pyI[OBaHI/I}I Ha,Z[é)KHOCTI/I, YYBCTBUTCJIBHOCTH,

SKCIITyaTallu1 P3A CEJIEKTUBHOCTH U
SHeKTpooﬁopyI[OBaHI/ISI opIcTpoeiicTBUS cpencTB P3uA;
BJIAJICTD.

- HaBBIKAMU MPUMEHEHHSI COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA JIJIs
HOJTy4eHUs1 HHpOpMAIMK B cepe
peneiiHoM 3alUThl 1 aBTOMAaTHU3aluu
cHCTEM

AIEKTPOCHA0KEHUS;

2. MecTO IUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jannass aucuuiiMHa OTHocuTcs K broxy 1 wactu, QopmupyemMol y4yaCTHHKaMH
00pa3oBaTeNbHBIX OTHOIICHUH.

Jns  wu3ydeHus AUCUMIUIMHBI HEOOXOAMMBI 3HaHUS B O0JIaCTU:  asmomamuka,
9NeKMpPonpusoo.

Penevinas sawuma u asmomamuxa SIBISETCA NPEALIECTBYIOMIEH TUCIUIUIMHON aJs
JUCHHUIUIMH: Pacuem snepzoobecneuenus xo3aiucmea, AnbmepHamusHsle UCOYHUKU IHEPSULL.

Jucnurnnuna uzydaercst Ha 4 Kypce B / ceMecTpe 1Mo o4HoM (opme 00ydeHus, Ha S Kypce
B 9 cemecTpe - 3a04HOI popme.



3. O0beM QUCHUNJIMHBI U BHABI Y4eOHOI padoThl

OO11ast TPYA0EMKOCTh JUCHUILTHHBI cocTaBisieT 108 yacoB (3 3aueTHBIX eAUHUILIBI).

Bun yae6HO# paboThl dopma 00ydeHus
OYHas 3a04Has

AyauToOpHbIE 3aHATHA (BCEro) 48 12
B mom uucne: - -
JlekmmmoHHOTO THMA 24 6
CeMuHapCKOTO THIIA 24 6
CamocrosiTesibHas padoTa (Bcero) 60 96
B mom uucne: - -
[TpopaboTka MaTepuaia JeKIuH, 30 -
IOJTOTOBKA K 3aHATUSIM 72
CaMocTosTeTbHOE U3YUCHUE TEM 6
KoHTtposbHbIEC pabOTHI - 16
Pedepar 14 -
NuauBuayanbpHbIe 3a1aHUAS 10 8
Bu npoMexxyTo4HO#M aTTecTalim: 3a4eT 3a4eT
OO0mast Tpy10eMKOCTh:
4acoB 108 108
3a4ETHBIX €AUHUILL 3 3

4. Conep:xkanue T CHUTITIHHBI

4.1. ConeprxaHue pa3iei0B TUCHUIINHBI

Ne HaumenoBanue paznena Coneprxanue pazaena
/11 JUCIUTUTUHBI
1 2 3

1. @YHKIMH U CBOICTBa Enunas osHeprernueckas cucrema EOJC  Poccun.
ycrpoiicts P3. IIpuHIUIIBEI TOCTPOEHUS AaBTOMATU3UPOBAHHOU
ITepBuunbIe cuctemsl ynpasienus (ACY) EDC. OcHoBHbIE BUIBI
U3MEPUTEIIbHBIC aBTOMATUYECKUX YCTporcTB B DOC U X Ha3HAUYCHHE.
npeoOpazoBarenu TexHuueckui, HKOHOMHUYECKHH M  JKOJIOIMYECKUU

s dexT BHEIPEHUST aBTOMATHIECKUX YCTPOUCTB. P3 kak

OIMH U3 BHJIOB NPOTUBOABAPUHHON aBTOMATHKH.
CrtpyKTypa YCTpOICTB 3alUTHl U €€ OCHOBHBIE

(GyHKIMOHATBHBIE DJEMEHTBhl, WX pealu3alus Ha
pa3IMYHbIX JIeMEHTHBIX 0a3ax. @yHKuuu U cBoiictBa P3,

o0IIye MPUHIMIBI JeHCTBUS 3aIUThl C A0CONIOTHOW U
OTHOCUTEJIbHOH CEJIEKTUBHOCTHIO, OCHOBHBIE 1

pe3epBHBIE 3aIUTHI, OnmxHee u nalbHee
pe3epBUPOBAHUE.

OcHOBHbIE BHUIBl TOBPEKICHUN UM HEHOPMaJbHBIX
PEKUMOB PaOOTHI B CETAX C U30JIMPOBAHHON U

3a3eMJICHHOM HelTpasbo. TpeboBaHus, MpeabsBIsieMble
K P3 nmuauit snexrponepenay.

IlepBuunbIe U3MEPUTENIbHBIE npeoOpazoBaTenu
(TpancopmMaTOpbl TOKA M HANIPSDKCHMS) B

ycrpoiictBax P3. UCTOUHHMKH ONTEpaTUBHOTO TOKA

2. TokoBbI€ 3aIIUTHI B CrpykTypHas cXemMa TOKOBOM 3amuThl. TOKOBBIE
CETSIX C OIHOCTOPOHHUM | CTYIEHYAThIE 3alllUThI: BHIOOP MapaMeTpOB
MUTaHUEM




cpabaTbIBaHMs, OIlEHKa  3aIUTOCHOCOOHOCTH u
YYBCTBUTEIHHOCTH 3aIIUT, BKIIFOUEHHBIX HA ITOJTHBIE

¢dazabie Toku. CriocoObl BBHITIOJHEHUS W BKIIFOUYCHHS
HU3MEPUTENIBHBIX pelie TOKA. Y CIIOBHOE rpaduueckoe

obo3nauenue B cxemax P3 B coorBercTBuu ¢ I'OCT.
Or1eHKa TOKOBBIX 3aIIUT M 00JIACTh UX TPUMEHCHUSI.

3aIuThl JUHAH C
JIBYXCTOPOHHUM
[IUTAaHUEM. 3AIUTHI
JIMHUH ¢ a0COJTIOTHON
CEJIEKTUBHOCTBIO

TokoBbIE HANIPaBICHHBIEC 3AIIUTHI: OCOOCHHOCTH BBIOODPA
[1apaMeTPOB TOKOBBIX HAIPABJICHHBIX 3alLUT,

BKJIIOYCHHBIX Ha MOJHBIE TOKUA ()a3 M COCTABIISIOLIHE
HYJIeBOH nocieoBaTesibHocTH. Coco0bl

BBIIIOJJTHEHUSIT U BKJIOYEHHUS  pelle  HalpaBlICHUs
MouHocTH. O1ieHKa 1 00J1acTh IPUMEHEHHSI TOKOBBIX

HaIPaBJICHHBIX 3aLIUT.

JlMCTaHIIMOHHBIE 3AIUUTBI: CHOCOOBI BBIMOJIHEHUS U
BKJIIOYEHUS PeJIe COMPOTUBIICHUS, BEIOOD

napamMeTpoB  cpabaTbhlBaHUs, BIMSHHE KayaHUH B
sHEprocucreMe Ha paboTy AMCTaHLMOHHOMN 3alUTBHI,

OLIEHKA 3aIIUThI U 007aCTh NPUMEHEHUSI.

[IpyHUMIIBI ~ BBIMOJHEHHUS  3alUUT C  aOCONIOTHOM
CEJIEKTUBHOCTBI0. BU bl KaHAIIOB CBSI3H.

Huddepennmansaas TokoBas 3ammrta: lIpomonbHas
TuddepeHIanbHas TOKOBas 3alluTa ¢ IPOBOIHBIMU

KaHaJaMH CBsI3U, TOK HeOajlaHCa B YCTAHOBMBILEMCS U
HEPEeXOAHOM peKUMax, BHIOOpP MapaMeTpoB

cpabaThIBaHUS u CIoco0bl ITOBBIIICHUS ee
qyBCTBUTEIbHOCTH. [Tpunnun BBINIOJIHEHUS
g depeHnmranbHOGa3HON 3aIUTHI JVMHUM c
BBICOKOYACTOTHBIM KaHAJIOM CBSI3H.

PesepBupoBanue npu
OTKazax 3alluT 1
BBIKJTIOYATEIICH

Bubl noBpexI€HUI 1 HEHOPMAJIBHBIX

PEKUMOB paboTHI TpaHc(hopMaTopoB u
aBTOTpaHC(HOPMATOPOB, TPeOOBaHUS, NMPEABABIAEMBIX HX
3aIUTe.

HuddepenumanpHas TOKOBas 3allluTa, OCOOEHHOCTH €€
BBITIOJIHEHM S, TOBBIIIEHNE YyBCTBUTEIBHOCTH

U 3alllUTOCIIOCOOHOCTH TPU HCHOJB30BaHUU pPa3HBIX
METO/I0B OTCTPOMKH OT OPOCKOB TOKOB

HaMarHW4YMBaHUS M TOKOB HeOajaHca NpPHU BHEUIHUX
KOPOTKHX 3aMbIKaHUsX. ['a30Bas 3ammura

TpaHc(pOpMaTOpOB.

Buzpsl noBpexxaeHuit muH, TpeOoBaHUs, IPeAbsBIseMble
K ux 3amure. CrocoObl peasin3aluy 3aiuThl

muH. Beimonnenne auddepeHnmanbHO  TOKOBOM
3aIlUTHI HIMH [P Pa3INUHbIX cXeMax COOPHBIX IIMH.

Bupl moBpekaeHni 1 HEHOPMaJIbHBIX PEKUMOB PaObOTHI
ANEKTPOJBUIATENICH. 3alnuTa OT

MHOTr0()a3HbIX KOPOTKHX 3aMbIKAaHMHA M 3aMbIKaHWHA Ha
3EMIIIO.

3amuTa  JJEKTPOABUIATENE  OT  MNEperpy3ok U
MOHMKEHUs HanpskeHUs1. OCOOEHHOCTH BBIMTOJIHEHUS

peNeiHON 3alUThl CHHXPOHHBIX KOMIIEHCATOPOB.




ABTOMAaTH3aInus B
ANEKTPOIHEPTETUUECKUX
cUCcTEMAX

ABTOMAaTHYECKOE PETYIMPOBAHUE YACTOTHI U AKTUBHOMU
MotHocty B D9C.

[IpotuBoaBapuiinas aBromaruka 39C:

Ha3nauenne aBTOMaTHYECKOTO PETYIUPOBAHUS YACTOTHI
1 aktTuBHOU MotHOCTH B DDC (APY u AM),

nonyctumble  1no  ['OCT  oTkioHeHHs
TpeboBanus k ycrpoiictBam APY u AM.

HaznaueHue u oCHOBHBIE TPEOOBaHUS, PEABSBIIIEMBIC K
npoTtuBoaBapuitHoi apToMatuke (I1A).

ABapuiiHble CUTYaIlMH U CIIOCOOBI BO3/ICHCTBHS Ha
pEeXUM pabOTHI IHEPrOCUCTEMBI. ABTOMATUYECKAs

yactoTHas pasrpy3ka (AYP): ocHOBHbIE MOHATUS U
onpeneneHus, TpeboBanus k cucteme AYP,

CTaTUYECKUE U  JIMHAMHYECKHE  XaAPAKTEPUCTUKHU
sHeprocuctemsl. [Ipumeps! GyHKIMOHUPOBAHUS

HaCTOTHI.

KOMIUIEKCA  YCTPOMCTB ITA Npu  JINKBUJALNHA
NOCJIE/ICTBUM aBapUUHBIX CUTyaLUH.
4.2. Pa3esibl AUCUMIJIMHBI U BU/ABI 3aHATHIA
ouHast popma oOydeHUs
Ne HaumenoBanue pa3zzaena Jlexuumonnoro | CeMHHapCKOro CP Bcero,
n/n JVCIIATUTHHEI TUTA TUTIA 4acoB
1 2 3 4 5 6
1. | ®yHKuMU U CBOMCTBA YCTPONCTB 6 4 12 22
P3. [lepBuunble U3MepuTENbHbBIE
npeobpaszoBarenu
2. | ToKOBBIE 3aIUTEI B CETIAX C 4 6 12 22
OJTHOCTOPOHHUM MTUTAHUEM
3. | 3ammThl TMHUHN C IBYXCTOPOHHUM 6 4 12 22
NUTaHUEM. 3alUThl JIUHAHA C
a0COJIFOTHOM CEJIEKTUBHOCTBIO
4. | Pe3epBupoBaHHe MPU OTKA3ax 4 6 12 22
3alUT U BBIKJIIOYATENIeH
5. | ABTomaru3anus B 4 4 12 20
AIIEKTPOIHEPTETHUECKUX CHCTEMax
Hroro: 24 24 60 108
3ao4yHas (hopma 00yueHus
Ne HanmeHnoBanue pasnena Jlexumonnoro | CeMHHapCKOro CP Bcero,
n/n JVICTIATUTHHEI TUTIA TUTIA 9acoB
1 2 3 4 5 6
1. @YHKIMY U CBOMCTBA YCTPOICTB - 2 20 22
P3. IlepBuuHbIEC U3MEPUTETBHBIE
npeoOpazoBaTenu
2. ToxoBbBIE 3aIIUTEI B CETIX C - 2 20 22
OJTHOCTOPOHHUM MTUTAHUEM
3. 3aluThl IMHUN C IBYXCTOPOHHUM 2 - 20 22
MMATaHUEM. 3aIlIUTHI TUHUH C
a0COJIFOTHON CEJIEKTUBHOCTBIO
4. PesepBupoBanue mpu oTkazax 2 2 16 20
3aIIUT U BBIKIIOYATENIEH




5. ABTOMaTH3a1IUA B 2 - 20 22
IEKTPOIHEPreTUUECKUX CUCTEMAX
HUroro: 6 6 96 108
4.3. 3aHATHS CEMUHAPCKOI0 THNA
Ne TpynoemMkocThb
/1 Ne pasnena Tema pyz[(qac)
FMCHTHILITHHBL OuHas 3a04Has
1 2 3 4 5
1. 1 ToxkoBast oTceuka 2 2
2. 1 MaxkcumaiibHast TOKOBas 3aI1Ta C HE3aBUCUMOM 2 -
BBIZICP’KKOW BPEMEHHU
3. 2 MaxkcuMmanbHasi TOKOBas 3alIMTa C IIyCKOM I10 2 -
HaINpsHKSHUIO
4, 2 MakcumanbHasi TOKOBasi 3al[UTa C OrPAHUYECHHO- 2 2
3aBUCUMOM BBIAEPIKKON BPEMEHHU
S. 2 3ammTa oT 0JHO(A3HBIX KOPOTKUX 3aMbIKaHHHA Ha 2 -
3eMITIO
6. 3 [TpononbHas nuddepeHranbHas 3auUTa JHHUHN 2 -
AIIEKTpOTIepeaadn
7. 3 JuddepennmansHas 3ammra Tpanchopmaropa 2 -
8. 4 ABTOMaTHYECKOE PEryJIUPOBAHUE YACTOTHI 2 -
BpallleHUs CHHXPOHHOT'O TeéHepaTopa
9. 4 ABTOMaTHYECKOE PEryIupoBaHUE BO30YKICHUS 2 -
CHHXPOHHOT'O TeHepaTopa
10. 4 ABTOMaTHYECKasi CHHXPOHHU3AIMS TeHepaTopa ¢ 2 2
CEThIO
11. 5 ABTOMaTHYECKOE MIOBTOPHOE BKIIOYECHHUE JTMHUH 2 -
DIIEKTpOTIEpeaadn
12. 5 ABTOMaTHYECKOE BKITIOUCHHE Pe3epBa 2 -
MUTAOIIETO MTPUCOCTUHEHHUS
Hroro: 24 6

4.4. llpuMepHasi TeMaTHKAa KyPCOBBIX NPOEKTOB (padoT)
He npedycmompeno OIIOII.

5. Opranu3anus CaMoCTOATEIbHOH padoThl 00y4aIOIIMXCS MO IMCUMILIUHE

5.1. TunbI caMOCTOATEIbHOI PadoThI M €€ KOHTPOJIb

Tun camocrosite1bHON PadOTHI dopma 00yueHus Texkynui KOHTPOJIb
OuHast 3a049Hast

ITpopaboTka Marepuana JeKIHH, 30 - TECTUPOBAHUE

MOJArOTOBKA K 3aHATUIM 12

CamocTosATenbHOE U3YYEeHUE TEM 6 TECTUPOBAHUE

KonTtponsHbie paboTh - 16 cobeceoBaHne

Pedepar 14 - cobeceoBaHue

WupuBuayanpHOE 3aaHAe 10 8 cobeceoBaHne
BCET0 4aCOB: 60 96




5.2. YueOHO-MeTOoAuYecKHe MATEPHAJIBI 1JI51 CAMOCTOSITE/ILHOI padoThI:

1. CaBuyk U.B. JlaGopaTopHbIii TPaKTUKYM peJICHHAs 3al[uTa 1 aBTOMATHKa!
Metoaunueckue ykazanust//I'AY C3 — Tromens, 2020 -76c¢.

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yUeHHUe:

1. IlepBuuHbIe U3MEpPUTENBHBIC IPe0Opa3oBaTeNu (TpaHCcHOPMATOPHI TOKA M HATIPSIKCHHUS)
B ycTpoiicTtBax P3.

2. OrneHka TOKOBBIX 3alUT U 00J1aCTh UX MPUMEHEHHUS.

3. Ilpunuun BeimonHeHus auddepeHnranbHo(a3HoM 3alUThl JUHUHA ¢ BBICOKOYACTOTHBIM
KaHaJIOM CBSI3H.

4. OcoOGeHHOCTH BBINOJHEHUS PEICHHOM 3alUThl CHHXPOHHBIX KOMIIEHCATOPOB.

5. Ilpumeps! GyHKIMOHUPOBAHUS KOMILIEKca ycTpoiicTB [TA mpu nukBuaanum
MOCJICJICTBUI aBApUMHBIX CUTYaIMH

5.4. Tembl peepaToB:

1 3ammra TpanchopMaTopoB U aBTOTPaHC(HOPMATOPOB CPeAHENH U OOJIBIION MOIIHOCTH OT
BHEITHUX KOPOTKUX 3aMbIKaHUH U EPETPY30K.

2. TpeboBaHusl, IpeabABIsSEMbIE K YCTPOUCTBAM peCHHOM 3alUThI.

3. 3amuTa reHeparopa, padoraromero B 0Joke ¢ TpaHcHoOpMaTopoMm, OT 3aMbIKAaHHH Ha
3€MJIIO B LIEMAX CTaTOpa.

4. Busipl NOBpEXIEHUN 1 HEHOPMAJIbHBIX PEXKUMOB pabOThl TpaHC(HOPMATOPOB.

5. 3amMTa KOHJJCHCAaTOPHBIX YCTaHOBOK.

6. MUKpOIIPOIIECCOPHBIE YCTPOICTBA PEICHHON 3aIIUTHI, aBTOMAaTHKH U JUCTAaHIIHOHHOTO
yIpaBIEHUS.

7. MakcumanbpHasi TOKOBas 3alluTa C OTrPaHUYCHHO-3aBUCUMOM XapaKTEPUCTUKOU
BBIJIEP’)KKU BPEMEHH.

8. 3ammra reHepaToOpOB OT BHUTKOBBIX KOPOTKHX 3aMbIKaHUH. CHIOCOOBI MOCTPOCHHUS
3aIUTHI.

9. 3amuTa reHepaTopoB OT MEKAY(Pa3HBIX KOPOTKUX 3aMbIKAaHHH.

10.TpeGoBanus1, NpebsABISIEMbIE K YCTPOICTBaM peIeHOM 3alUThI.

11. lucdpdepennmanbHas 3amuTa ¢ UCIOIb30BaHUEM MUKPOIIPOLIECCOPHOTO OJI0Ka.

12. JIucTaHIIMOHHAs 3aIMTa JIMHUHN 3JIEKTpoIIepeiay.

13. Peneitnas 3amura u aBTOMaTHKa TpaHCHOPMATOPOB.

14. Busipl NOBPEXJICHUN U HEHOPMAJIBHBIX PEXKUMOB pabOThI TpaHC(HOPMATOPOB.

15. lucTaHIMOHHBIE 3aIIUTH TPAHC(HOPMATOPOB U ABTOTPAHCHOPMATOPOB.

16. Be160p 6;10K0B MUKPOIPOLIECCOPHBIX 3ALIUT CUCTEM JIEKTPOCHAOKEHHUS.

17.OcHOBHbIE ~QJITOPUTMBl (YHKIIMOHUPOBAHMSI 3alIUT, MOHSTHE aOCOJIOTHOM U
OTHOCHUTEJIBHOM CEJIEKTUBHOCTH.

18. luddepenunanbHas 3amuTa.

19. Anroputmbl (QYHKIIMOHHPOBAHHUS 3ALIUTHI, MOHATHE A0COIIOTHOM M OTHOCHTEIBHOM
CEJIEKTUBHOCTH.



6. @OHI OLEHOYHBIX CpPeACTB /Jsi NpOBeJeHHs IPOMEKYTOYHOH AaTTecTAHH
o0yyarommxcsi N0 JMCHHUIJINHE

6.1 IlepeyeHb KOMNETEHUUH M OIEHOYHbIE CPEIACTBA MHIAMKATOPA HOCTHKEHHS

KOMIIETeHIIM A

Koo
Komne-
meHyuu

Wnaukatop noctikenus | IlepedeHsb miiaHUpyeMbIX pe3ylbTaTOB
KOMIIETEHIINH o0OyueHus o JUCIUILINHE

Haunmenosanue
OILICHOYHOT'O
CcpeacTBa

K-5

P3A

N 1-5nk-5 Onpenensier ymemb:

HeI/ICHpaBHOCTI/I u -HUCII0JIb30BaTh COBPCMCHHBIC
neeKThl, IPOBOJUT
HU3MCPCHHA IIapaMCTPOB

paboTbI 060pyn0BaHus 4yBCTBUTENBHOCTH, CENIEKTUBHOCTH U

3Hambv:

- IPE€ACTAaBJICHUE 00 OCHOBHBIX TIpUHOUIIaX
BBITIOJIHCHUS peﬂeﬁHoﬁ 3alInUThl, 4 TAKXKC
0COOEHHOCTEH MX HCIIOIh30BaHMS JJIA
OCYIICCTBJICHUS 3allIUTHI OTACJIBbHBIX
OJICMCHTOB BHCKTpI/I‘{eCKOﬁ CHCTEMBI

nH(OpMaLMOHHbIE U Tect
TEJICKOMMYHHUKAIINOHHBIE ATTecTanoHHOM
TEXHOJIOTHH JUTS TIOBBIIICHNS HAIEKHOCTH, Ouner

OpIcTponeiicTBrs cpencTB P3uA;

enadems:

- HaBBIKAMH IPIMEHEHUSI COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH JUIs
MOTy4eHHsI HHPOpMaImu B cepe peneitHon
3aIIUTHl 1 aBTOMATH3AI[MH CHCTEM
AJIEKTPOCHA0KEHUS,

6.2. IlIkaabl oeHNBAHUSA

IIxana oneHNBAHUA 3a4Y€eTa

Orenka

Omnucanue

3a4TCHO

JocraTouHblil 00b€M 3HaHUN B paMKaxX W3Y4€HUS JUCIUILINHBI
"Peneiinas 3ammra 1 aBTOMaTuka". B oTBeTE MCNonb3yeTcs Hay4Has
TEPMHHOJIOTHS SHEpreTUKHU. Jlornueckoe M3JI0KEHHE OTBETa Ha
BOIPOC MPaBWJIbHOE. YMEET JAeaTh BbIBOABI 0€3 CYIIECTBEHHBIX
omnbok. Brnaneer nHcTpyMeHTapueM M3ydyaeMol AUCLMILIIUHBL,
YMEET €ro UCMOJIb30BaTh B PEIIEHUH CTaHAAPTHHIX (THUIOBBIX) 3a/1a4
10 3JIEKTpocHaOkeHuto. OpUEeHTUPYETCs] B OCHOBHBIX TEOPUSX,
KOHLENIMUAX U HAPABICHUAX 10 U3y4aeMOM ITUCLUIUIMHE. AKTHBEH
Ha J1a0OpaTOPHBIX 3aHSTUSX, JOMYCTUMBIN YpPOBEHb UCIOJHEHUS
3aJaHuH.

He 3auteno

He pocratoyHo mnonHbli 00BEM 3HAHUNW B pamMKax H3y4yeHUs
muciuIuinHel  "Penelinas sammra M aBroMatwka''. B oTBeTe He
UCIOJIb3YETCSl TEPMUHOJIOTHSI 3HEpreTuku. 3noxeHue oreera Ha
BOIIPOC C CYIIECTBEHHBIMM CTHJIMCTUYECKMMH M JIOTMYECKUMHU
omunbkamu. He ymeer nenarh BBIBOJBI MO pe3ysibTaTaM H3y4EHHS
mucuuiuineel.  Crnaboe  BiajieHHe WHCTPYMEHTapueM H3ydaeMoi
TUCIUIUIMHBI, HE KOMIIETEHTHOCTh B PEIICHUH CTaHAapTHBIX
(TunoBbIX) 3a7a4y. He ymeeT opueHTHpOBAThCS B OCHOBHBIX TEOPUSX,
KOHUENIMSAX M HaANpaBlIEHUSX 10 M3y4yaeMoOW JAMCLMILIMHE.
[TaccuBHOCTP Ha J1IaOOpAaTOPHBIX 3aHATHUAX, HU3KHH YpOBEHb
KYJIbTYpbl UCIIONHEHUS 3afaHui. OTKa3 OT OTBETA WJIM OTCYTCTBHE
OTBeTA.




IIkana oneHMBaHWsI TECTUPOBAHMS HA 3a4eTe

%0 BBINMOJIHEHUS 3aJaHUA Pe3yabTar
50 -100 3a4TEHO
meHee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbHbIE 32JaHUS WM HHbIE MAaTePUAJIbI:
VYka3zansl B npusioxxeHuu 1.

7. IlepeyeHb OCHOBHOI U IONOJHUTEJIbHON Y4eOHOM JUTEPATYPbI, HEOOXOAUMOM 1151
OCBOEHHS THCIUIIHHBI
a) OCHOBHas JUTEpaTypa

1. Peneiinas 3ammra W aBTOMATHKA S3JEKTPHUUYCCKUX CHUCTEM : ydeOHoe mnocobue /
cocraBurenu A. H. Ko3znos [u ap.]. — 4-e u3a., ucnp. — bnarosemenck : AMI'Y, 2017. — 160 c.
— Tekcer : oanextponnwii // Jlamp : anekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/156460. — Pesxxim gocTymna: 1jist aBTOPHU3. TOJIb30BATEIICH.

2 ArajponoB, A. U. CoBpemeHHas penelHas 3amMTa ©  aBTOMAaTHKa
JJIEKTPOIHEPTETHUECKHUX CUCTEM : yueOHoe mocodbue / A. Y. Aradonos, T. 1O. Bpoctumnosa, H. b.
Jlxa3oBckuit. — 2-¢ u3., nepepad. u gon. — Bouoraa : Madpa-Unxenepus, 2020. — 300 ¢c. —
ISBN 978-5-9729-0505-8. — Tekct : snekTpoHHbIH // JlaHb © 3J€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/148384. — Pexum poctyma: Juisi aBTOPH3.
[10JIb30BaTEIEH

0) JOMOJIHUTENbHAS JTUTEpaTypa
1. Manadees, A. B. MukpomporeccopHbie yCTpOHCTBa peNeiiHOMN 3alIUThl 1 aBTOMATHKH
: yaueOHoe nocobue / A. B. ManageeB. — Maruurtoropck : MI'TY um. I'.1. Hocoga, 2020. — 65

c. — ISBN 978-5-9967-1884-9. — TekcT : anmexkTpoHHbIH // JIaHb : 3IeKTPOHHO-OHOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/162556. — Pexum goctyma: s aBTOPH3.
MMOJIb30BaTEIICH.

2. lancropron, J. X. Penelinas 3ammra 1 aBTOMaTH3alMs 3JIEKTPOIHEPreTUUECKUX CUCTEM
. yueonoe mocodue / JI. X. Jauctopron. — Keiein : Tysl'Y, 2018. — 84 c¢. — Tekcr
snektponueli  // JlaHp : 3JIEKTPOHHO-OUOINOTEeYHAs cucrema. - — URL:
https://e.lanbook.com/book/156176. — Peskum gocTyma: i aBTOPU3. MOJIH30BATEIICH.

3. ABepOyx A.M, Pribak X.A. 3aaun 1o peneifHOMN 3amure U MeTobl UX pemeHus M.-
JI.: Tocaneproumsnar, 1961.

4. Illarypuna, E. C. Penelinas 3ammra 37€KTPOIHEPreTUUYECKUX CHUCTEM B 33Jayax U
npumepax : yuedHo-mMeronunueckoe nocodue / E. C. lllarypuna, O. B. ®ponosa. — MBaHOBO :
UI'DY, 2019. — 100 c. — Tekcr : 31eKTpoHHbI# // JIaHb : 37€KTpOHHO-OHOIHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/154599. — Pexxum gocTyma: it aBTOPH3. MOTb30BaTEIEH.

8. IlepeueHb pecypcoB HHPOPMAINHOHHO-TEIEKOMMYHUKANIMOHHOW CeTH
"HuTepHer"

1. http://www.electrolibrary.info./  DnexTponHas syekTpoTexHUYecKas OnOInorexa//
Electrolibrary.info

2. http://www.gaudeamus.omskcity.com/my_PDF_library.html./ DJeKTPOHHBIC
6ubmuorexu Poccun /pdf yueOnuku crynentam

3. http://eprussia. ru/lib/ DuepreTrka u MPOMBIIIIEHHOCTH Poccuu

4. http://forca.ru/ Duepreruka, o00opyaoBaHUE, JOKYMEHTAIIHS



http://www.electrolibrary.info./
http://www.gaudeamus.omskcity.com/my_PDF_library.html./
http://eprussia/
http://forca.ru/

9. Metoauyeckue yKa3aHus JJsl 00y4aOIIUXCS M0 OCBOEHUIO THCIUTLTUHBI
1. IlepaBun, B. A. Hane:xHOCTh TEXHUYECKHUX CHUCTEM M €€ POTHO3UPOBAHUE : yUeOHOE ocoomne
/ B. A. IlepaBun, M. . Bonbaukos, 1. A. IIpomun. — Ilen3a : [1en3I'TY, [6. 1.]. — Yactp 1 :
Hanexxnocts Texumueckux cucteM — 2012. — 79 c¢. — Teker : anektponnsiii // JlaHb
JJIeKTpoHHO-OMOmnoTeunas cuctema. — URL:  https://e.lanbook.com/book/62493 (xara
obpamienus: 26.05.2021). — Pexxum noctyma: 11 aBTOPU3. MOJIb30BATEIICH.

10. Ilepeuyenb HHGOPMAMOHHBIX TEXHOJIOT Wit
1. Onepanmonnsie cuctembr Windows XP/7 (JiuiieH3MOHHOE TPOrpaMMHOE 00eCIiCUeHHE).
2. IMaker npuknaausix mporpamm MS Office 2007 (akagemuueckast THUIIEH3HS).
2. Compas-Graffic - maker a1 mpoeKTUPOBaHHUSL.

11. MaTepuaJIbHO-TEXHHYECKOE 0O0ecneuyeHue JUCITUTNIMHBI
JlaGopatopus "DnekrpocHabxenus" - 4 kopryc 204 ayauropus:
- Crenzpl cOOCTBEHHOT0 M3rOTOBIEHHS: «HarpeBarenbHbIe 2JIEMEHTBI»; «3alllUTHAS annaparypa»
«KabenpHO-TIpOBOAHUKOBasT ~ mponaykius»  «IIpubopel  y4eTbl»  «DIEKTPOUHCTPYMEHT)
«[lyckoperynupytoias anmapaTtypa» «Apmarypa CUILI».
4 xopnyc, 234 aynuropus:
Crenppl 114 ipoBeeHUS TabopaTopHbIX paboT «Peneiinas 3amura u aBromaTtikay «llepegada u
Ka4eCTBO IEKTPUUCCKON SHEPTUN», «ABTOMATU3UPOBAHHBIEC CHCTEMbI KOHTPOJIS M y4eTa
AIEKTPOIHEPTUI», «MOAETh 2EKTPUIECKONH CUCTEMBI»

12. OcobeHHOCTH OCBOEHHMS TUCHHUILIMHBI JUI MHBAJIWAOB M JIHI C OTPAHMYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenne oOyuaromuxcs € OTPaHUYEHHBIMH BO3MOKHOCTSIMH 30POBbS IIPU HEOOXOAUMOCTH
OCYILIECTBIISIETCS. HA OCHOBE a/IalTHPOBaHHON pabodedl MporpaMMbl C UCIOJB30BAHUEM CIICIUATBHBIX
METOIOB OOyueHHMs ¢ JMJAKTHYECKHX MaTepHajioB, COCTaBICHHBIX C Yy4YeTOM OCOOEHHOCTen
NCUXO()M3UYECKOTO PA3BUTUS, WHAWBUAYAIbHBIX BO3MOXKHOCTEHl H COCTOSIHHS 3HO0POBBSl TaKuX
oOy4atonmxcs (00yJaromerocs).

B mensix ocBoeHusi yueOHOW MporpamMMbl JUCHUIUIMHBI WHBAIHJIAMH M JIMIAMH C OTPaHHYCHHBIMU
BO3MOXXHOCTSIMH 3/10pPOBbsI 00€CTICUNBACTCS:

* Ul MHBAIWAOB U JIMI C OTPAaHMYEHHBIMU BO3MOXHOCTSAMH 3[OPOBBS 10 3PEHHUIO: pa3MeIIeHUE B
JOCTYNHBIX JJIs1 OOYYalOLIMXCsl, SBIISIOIMIMXCS CHENBIMH MM  CIA0OBHIAIIMMH, MECTaX H B
aJIarTHPOBaHHOK (opMe CIpaBOYHONW WHGPOPMAIMM O PACHUCAHUM YYEOHBIX 3aHSTHH; MPHCYTCTBHE
ACCHCTEHTa, OKa3bIBAIONIEr0 OO0ydaromeMycss HEOOXOAMMYI0 TOMOIb; BBIMYCK allbTepHATUBHBIX
(GopMaTOB METOOMYECKHX MaTEepHaloB (KPYMHbIM MpUPT WK ayauodaiiisl), UCIOIb30BaHUE BEPCHH
catita s cnadousanmx OBC [IPR BOOKS u cnennansHoro MmoounbHoro npuiokenusi IPR BOOKS
WV-Reader (mmporpaMMbl HEBU3YaJbHOTO JOCTYNa K WH(pOpMaIuH, MpeAHa3HAYeHHON i MOOMIIBHBIX
YCTPOMCTB, paboTaromux Ha onepannoHHoi cucteme Android u i0S, koTopast He TpeOyeT crenuaibHO
00y4YeHHOr0 acCUCTEHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTaioT CO CBOMM YCTPOHCTBOM NPHUBBIYHBIM
CIOCOOOM, HCHOJNB3Ysl CIIEIHUAaIbHBIC MITATHBIE MPOTPaMMBI JJISl HE3psUUX Jojiel, ¢ kotopbiMu IPR
BOOKS WV-Reader umeer moJIHyI0 COBMECTUMOCTB);

* Ul WHBAJUAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsSI 110 CIYXY: HaJUIeXKalMMHU
3BYKOBBIMH CPEJCTBaMHU BOCIIPOU3BECHNE HH(POPMALINHY;

*  JUId WHBAJIWIOB W JIMI[ C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI, MUMEIOLINX HapyIICHUS
OTIOPHO-JIBUTaTEILHOTO aIapaTa: BO3MOKHOCTh OECIPENSITCTBEHHOTO AOCTYIAa O0Y4alOINXCsl B yueOHbIE
MOMEIIEHHs, TyaleTHble KOMHATHI U ApYrue NoMeleHus Kadeapsl, a Takke npeOblBaHuE B YKa3aHHBIX

MOMEIICHUSIX.

OO0pa3oBanue OOY4YAIOUIUXCS C OTrPAaHMYCHHBIMH BO3MOXKHOCTSMH 370POBbSI MOJXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C IPYTUMH 00y4arOIUMHUCS, TaK ¥ B OTAEIBHBIX TPYyMIaxX WK B OTAEIbHBIX
OpraHU3aIHsIX.



[Ipunoxenue 1
MuHHCTEpCTBO HAyKH U BBICIIEr0 00pa3oBaHus Poccuiickoit
®enepanun @I'BOY BO IN'ocynapcTBeHHBIN arpapHblil yHUBEPCUTET
Cesepnoro 3aypanbsilIHXeHEPHO-TEXHOIOTUYECKUI HHCTUTYT

Kadenpa “Dueproobdecnedenue cenbckoro xo3siicrea”

dOH/I OHUEHOYHbLIX CPE/ICTB

1o yueOHol aucturinae Penelinas 3amura u
aBTOMATHKaJIJIsl HarpaBiieHUs oaAroToBku 35.03.06

«ATPOMKEHEPUSD)
oOpazoBarenbpHas Mporpamma — « JIEKTpooOoOpy0BaHUE U
AIIEKTPOTEXHOJOTUUTIPETPUATHI U IPOU3BOICTBY»

YpoBeHb BrICIIEro 00pa3oBaHus — OakajiaBpuaT

Pa3zpaboTuuk: go1eHT Kadeapbl I HEProodeCneyeHne CeIbCKOro
X0341iCTBa,K.T.H., 1.B. CaBuyk

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl

npoTtokoa Ne 9 or « 31 »wmas 2024 r.

-
3aBenytomuii kadeapoit -—/f/""[/ __ N.B. CaBuyk

Tromens, 2024



KOHTPOJIBHBIE 3AJTAHUS 1 UHBIE MATEPUAJIBI OHEHKHU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (POPMUPOBAHUS KOMIIETCHIMIA B IPOLEcCe OCBOCHHS U CIUNINHBI
PEJIEHHAS 3AIIITUTA H ABTOMATHKA

Bomnpocsl ajs1 codecenoBanus

Pazgen @ynkuuu u cBorictBa yctpouctB P3. IlepBuuHbIE W3MEpUTEIbHBIE
npeodpazoBaTeu

1. TpeGoBaHusl, MPeIbABISIEMbIE K PEJICHHOM 3a1TuTe.

2. TpeOoBaHME CETIEKTUBHOCTU B PEJICHHOMN 3alUTe.

3. TpeOoBaHMe 4YYyBCTBUTEIBHOCTH B peJeiHON 3amuTe; KOd(pQOUIUEHT
YyBCTBUTEIHHOCTH.

4. Knaccudukarus pene u yctpoicts P3A.

5. YcnoBus paboTsl TpaHcPOpMaTOPOB TOKA U TPeOOBAHUS K HUM B CXeMax
P3A.

6. TunoBble CXeMbI COEIMHEHUS TPaHC(HOPMATOPOB TOKA.

7. TpanchopmaTopsl HarnpsikeHus: B cxemax P3A.

8. JlocToMHCTBA U HEJIOCTATKU MaKCUMAJIbHON TOKOBOM 3aIlUTHI.

Pa3znesn TOKOBBIE 3aIUTHI B CETSIX C OAHOCTOPOHHUM MTUTAHUEM

1. Tok cpabaThIBaHUSI MAaKCUMaIbHON TOKOBOM 3aIIIUTHI.

2.11punHiun BbIOOpaA BBIIEPKKH BPEMEHH CpalOaThIBaHHUS MaKCHMabHOM
TOKOBOM 3aIIUTHI.

3. JlocTonHCcTBa M HETOCTATKH TOKOBOM OTCECUKH.

4. Tok cpabaTbIBaHUsI TOKOBOW OTCEUKH.

5. Cnioco0OblI paciIMpeHus 3aUIAeMOI 30HbI TOKOBOM OTCEYKH.

6. ToxoBas cTyrneHJaTast 3aIIuTa.

7. HaznaueHue v MpUHUUI AEHCTBUS MAKCUMAJILHOW TOKOBOW HaINpaBJIeHHON
samutel (MTH3).

8. Haznauenue v mpuHIUT NEUCTBUS TUCTAHIIMOHHOM 3alTUTHI.

9. Bunsr quddepeHnnanbHbIX TOKOBBIX 3aIIHT.

Pa3znes 3amuTel TMHUN ¢ IBYXCTOPOHHUM MUTAHUEM. 3aIUTHI JUHUN C
a0COJIIOTHOM CEJIEKTUBHOCTHIO

1. HasnaueHue v MPUHIUI JEHCTBUS MPOAOIbHON nuddepeHmaibHoNn
TOKOBOM 3aLUTHI.

2. Tox Hebamanca B qudpepeHnnanbHOM 3auTe.

3. CiocoObl MOBBIIIEHUS YYBCTBUTENBHOCTH JU((PepeHInanbHON 3aIUThI.

4. Ha3naueHue W MPUHIUI JACHUCTBUS YCTPONCTBA 3aIIMTHOTO OTKIIFOUYCHUS
(Y30).

5. Haznauenwue u mpuHIun aeicteus auddepeHumaibHo-(pa3Hoi 3anuThl.

6. Hasnauenue u nmpuHLMN AEWCTBUS TonepeyHo nuddepeHaibHon
TOKOBOM 3aIIIUTBHI.



7. HasnaueHue W MPUHIIUI IEUCTBUSA MONepeyHon quddepeHnanpHon
TOKOBOW HAIPaBJICHHOW 3aIUTHI.

8. 3amuTa OT 3aMBIKaHUI Ha 3€MJTIO B CETSIX C MaJbIM TOKOM 3aMbIKaHHS Ha
3EMUIIO.

Paspnes PesepBupoBanue npu 0TKazax 3alIuT U BBIKIIOYATEIIEH

1. Juddepenunanbapie 3amUTh TPaHCHOPMATOPOB U OCOOEHHOCTH HUX
BBIIIOJIHCHHS.

2. Buasl  ycTpoWCTB  penedHOM  3alIuThl, [pPUMEHSEMble  Ha
AIIEKTPOJBUTATEIISIX.

3. Bunsi ycrpoiicts P3A, npumeHsieMble Ha CHHXPOHHBIX T€HEPaToOpax.

4. Ocobennoctu P3A TpaHcopMaTopoB AYroBBIX 3JIEKTPOIIECUYHBIX
YCTaHOBOK.

5. Bunel ycrpoiicts P3A, npumensiemble Ha KOHIEHCATOPHBIX YCTAHOBKAX.

6. Buasl yctpoiicTB P3A 1mMH u TOKONPOBOIOB

Pa3nen ABToMatu3anus B 3JICKTPOIHEPTETUUECKUX CHCTEMAX

1. TpeGoBaHus K yCTPOHCTBaM aBTOMaTHYECKOr0 BKIIOUeHHs pe3epBa (ABP),
UX Ha3HAUYCHHUE.

2. TpeboBaHMs K YCTpPOHMCTBAM aBTOMAaTHYECKOTO MOBTOPHOTO BKIIOUYEHUS
(AIIB), ux Ha3HayeHUE.

3. TpebGoBanus K yCcTpoOCTBaM aBTOMATHYECKOW YaCTOTHOM pasrpy3Ku
(AYP), ux Ha3zHaueHue.

4. TokoBbI€ 3aIUTHI TPAHC(POPMATOPOB.

5. lNazoBas 3amura Tpancpopmaropa.

6. YcrpoiicTBa pesepBupoBaHus IpH 0TKa3e BeikItouaTeneit (YPOB).

7. Ha3znaueHnue v mpuHITUI IEUCTBUS YCTPOMCTB TEIEMEXaHUKH.

8. CriocoOwI nepenaun nH(GpOpMAIMK IO KaHaJIaM CBSI3H.

9. OcCHOBHBIE IEMEHTHI CUCTEM TEJIEMEXaHUKHU OJIMKHETO U JAIBHETO
JICUCTBUS.

10. Unterpamus P3A 8 ACY TII sHeprooObeKToB.

Kpurepuu ouenku:

OneHka «3auTeHo», eciau OOydarluiicss 3HaeT Yy4deOHBbIM Marepual,
rPaMOTHO W B IEJOM JIOTHYHO €ro wu3jaraj, He JOIyCKal CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE;

OrneHka «HE 3a4T€HO», €CHM OOYyYarolIMiicsi He pacKpbhUl CYIHOCTH
MIOCTaBJIEHHOTO BOMPOCA, HE 3HAET y4yeOHOro MaTepuasia, Ju00 JAOMyCTUs rpyonie
OLIMOKHU B OTBETE HAa BOIPOC, HE CMOT OTBETUTH Ha JTOTIOJTHUTEIbHbIE BOIPOCHI.

KoMiuiekT 3agannii 1yt KOHTPOJIbHOI padoThI

Tema: OcHOBHBIE OPraHbI U YCTPOMCTBA PesIeiiHOM 3a1HUTHI.



3amanne 1. B 3agaHuM B COOTBETCTBHM CO CBOMM BapHaHTOM BBIOpaTh
COOTBETCTBYIOIIME YCTPOWCTBO WM OpPraH pEJIEMHOW 3allUThl, IMPUBECTH €r0
YIPOIICHHOE N300paKeHNe, OMMUCATh MPUHIINT ACHCTBUS C IPUBEACHUEM rpadKOB
Y BEKTOPHBIX JUarpamM, yka3aTh €ro Ha3HauY€HHUE U 00J1aCTh TPUMEHEHHS.

BapuaHThl 3a1aHUl C YKa3aHUEM COOTBETCTBYIOIIUX OPraHOB U YCTPOWCTB
peeiHOM 3aluThl IpUBeACHBI B Tabumie Nol

Taomuma 1
BapuanTsl 3aanuii 1o nociieiHen nudpe
0 1 2 3 4 5 6 7 8 9
)7 8]
bTP O)50) )7 8]
Pen Har bTP bTP
Tpa Pen e Pen psIK TOK TOK Pea
Tpa HCh e MaK e €HU a a
HCh opM MaK cUM Harl S HYII Pen o0p KTo
opMm aTo CUM anb paB o0p €BO e aTH Pl
aTo p anb HOT JIEH aTH 171 BpE ou Tga
p Harl HOT 0 us oit oc MEH oc Hep
TOK psIK 0 Har MO noc nen " e eaKT
a €HU TOK pSK | IIHO aen OBa OBa opbI
A a €HU CTH OBa | TEIb TEJIb
s TE€Ib | HOC HOC
HOC TH TH
™

Tema: OcHOBHBIC BUIBI PeJICHHOM 3a1LMTHI.

3amanue 2. B 3amaHuu B COOTBETCTBHMM CO CBOMM BapUaHTOM BBIOpATh
COOTBETCTBYIOIIIMM BUJ PEICUHOM 3alIUThI, ONMUCATH IPUHIUII €T0 JICUCTBHS,
pasmenieHue, IPUBECTH BO3MOKHBIC IPUHLMIIMAIBHBIE CXEMbl U B IIOPSAIKE
TBOPYECKOIO  CaMOCOBEPLICHCTBOBaHWSA  JaTb  IPEJIOKEHUS IO  UX
YCOBEPLICHCTBOBAHUIO.

BapuanTel 3amaHMii C yKa3aHHEM COOTBETCTBYIOIIMX BHJIOB PpEICHHOU
3aIlMThI MPUBEIEHBI B Ta0IuIEe Ne2

Tabmuma 2

BapwuanTs! 3a1anuii 110 oclieTHer mudpe

o | 1+ [ 2 | 3 [ 4 | 5 [ 6 | 7 [ 8 |09




3ar
nTa
IIpo | Ilom
3ai aBT JIOJI epe 3ain
Mak oMa
ATa bHA YHa HATa 3amg
CHM THY Jwnc 3a
mia ' i MHUH ATa
aJlb Toxk eCK TaH uTa
BKH mud | oud uMma e
Has OBa M 1185 (0) Tpa
M dbep dbep JbH KTp
TOK S BO3 HHA Heh
npe CHII €HII oro 0JIB
oBa 0TCE TyTI i opM
JIOX Hall Haj HaIl nurat
P YyKa HEBI 3alI] aTo
paH bHA bHa PSK elie
3aI1] M nTa poB 9
HUTE s ' €HH 5
HATa BBIK
JIEM 3aI 3aI] '
JIFOY
hTa HATa
aTen
eM

Tema: HayanbHbIi cBepXnepexoAHbIi TOK.

3amanue 3. OnpenenuTh HAYaIbHBIM CBEPXIIEPEXOAHBIN TOK B TeHEpaTope
«I'» 1 Ha Becex anemeHTax nmpu MetanuueckoM Tpexdaznom K.3. na munax IV (Touka
K)

220 kB 75 kB 10 !
4 Ip! L IpZ o p3 e
| . Vi - 2 | 7%
1 X N\ [N
(3 \V

o momenTa K.3. Harpy3ka reneparopa COOTBETCTBOBAJIa €T0 HOMUHAJIbHBIM
napameTpam

Tabnuna 3 — mapaMeTpbl JIEMEHTOB CXEMBI B 3aBUCUMOCTH OT BapHaHTa
KOHTPOJILHOM pabOThI



Haumenosanue Inavenue napamempa ¢ sagucumocmu om sapuanma

napamempa,
eounuya 2 3 4 5 6 7 8 9 0
UIMEpPeHun
U,y kB 138 | 1575 18 20 24 10,5 | 13,8 [ 15,75 18 20

S s MB- A 117,5(132,5[132,5]|125,5(157,5] 97,5 |112,5|117,5 [ 132,5| 127,5
COS P, o 085 (083 (084|087 085|086 |08 | 085|084 ]| 085
x.d 0,138 10,127 10,132 {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
Ugion nom,kB | 242 | 242 | 230 | 242 | 242 | 230 | 230 | 242 | 230 | 230
S g oM, MB - A 125 | 160 | 160 | 160 [ 160 | 110 | 125 | 125 | 160 | 132
Uiy % 11 11 10,5 | 11 1,5 10,5 | 11 11,5 [ 11 10,5
[, m 140 | 145 [ 150 [ 155 [ 160 [ 135 | 125 | 150 | 155 | 175
X,y 1 Om/km 04 | 04 | 04 [ 04 | 035] 035|035 (035] 035|035
U vom,kB | 385 | 34,5 | 38,5 | 34,5 | 38,5 | 34,5 | 38,5 | 38,5 | 34,5 | 38,5
UgoonnomkB | 230 | 242 | 230 | 242 | 242 | 230 | 230 | 242 | 230 | 230

SpatomMB-A 1100 | 110 | 100 | 110 | 110 | 90 100 | 90 100 | 100
Upp2 % 12 | 125 | 11,5 | 11 1,5 | 12 125 ] 12 | 11,5 | 11
[ KM 20 25 30 35 40 45 50 45 55 35

X, 42 OMKM 04 1035] 04 [035] 04 [035] 04 | 035]| 04 | 0,35
U tn Hom, KB 11 10,5 | 11 105 [ 15 11 15 15 11 15
U, 64 nom,xB 35 32 | 385 35 | 385 35 |358 | 385 ] 35 | 38,5
SpromMB-A | 63 | 6,3 10 | 63 10 | 63 10 | 63 10 6,3

Uim % 75 | 7,7 [ 80 [ 70 [ 7,5 | 80 | 70 | 7.5 | 7,5 | 7.5

Kpurepuu ouenku:

Onenka «3auTeHo», €clu OO0ydJalouiuiicss 3HaeT ydeOHBI MaTepual,
rPAMOTHO W B II€JIOM JIOTUYHO €ro u3jaraj, He JONyCKal CYHIECTBEHHbIX
HETOYHOCTEH B OTBETE;

OneHka «HE 3a4TEHO», €ClIM OOy4aroUuIuiicss HEe pPacKpbUl CYIIHOCTH
MOCTaBJIEHHOTO BOIPOCa, HE 3HAET y4yeOHOro MaTepuasia, Jub0 JAOMycTus rpyonie
OLIMOKHU B OTBETE Ha BOIIPOC, HE CMOT OTBETUTH Ha JOTIOJIHUTEIbHbIE BOIPOCHI.

NuauBuayajbHble TBOPUYECKHE 3aaHUS

1. Onpenenuth Ha3HAYEHUE, OMUCATH YCTPOMUCTBO U MEPEYUCIUTh OCHOBHBIE
napameTpbl YCTPOMCTB, MPECTaBICHHBIX Ha puc. 1.



Puc.1

2. OnpenenuTh Ha3HAYCHHE
YCTpOMCTBA, MPEACTABIECHHOIO HAa PUC.2 U
Ha3BaTh €r0 OCHOBHBIC KOMITIOHEHTHI.

Puc. 2

3. OnpenenuTh Ha3HAUYEHUE, ONKUCATh YCTPOUCTBO M TIEPEUHCIUTH OCHOBHBIC
napaMeTpbl yCTPOUCTB, IPECTABICHHBIX Ha puc. 3.



Puc.3
TIPHHIIHTT
napaMeTpsl

4. OnpenenuTh Ha3HAYEHUE, OINMMUCATH
JEUCTBUS W TIEPECUUCITUTH OCHOBHBIC
3aIlNT, IPEICTABIICHHBIX Ha puC. 4- 8.
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Puc.8
5. PykoBojacTBysCH puc. 9, pa3paboTaTh METOIWKY YCTAaHOBKA JATYUKOB
JAI121 u JI112 Ha BeIKTROUaTensx ciaeayromux mapok MKII-220, V-220, MKII-
110, Y-110, BMO-35, MKII-35, C-35, V-35.
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Puc.9

6. PykoBonactBysice puc. 10 u 11 wu3yuuTh oOpranbl YIpaBieHUS
BUPTyaJIbHOTO ocumwuiorpada u pa3paboTaTh METOIUKY H3MepeHus (ha30BbIX
CIABHTOB MEXIYy BXOJIHBIMUA CHUTHAJAMH DJICKTPOHHBIX peJie HaIpaBIICHHUS
MOIIIHOCTH.
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Puc 10. [lepennsis maHenb BUPTyaIbHOTO OcILIorpada

N3meHeHune
maclutaba

KHonka
dukcaumnm
macwtaba

Coxpa-
HeHue

BEpTUKanb- TanbHOro doHa crnaxvea- Maccusa
HOro OTKMO- OTKIOHE- (4EpHBIA - roLwero OaHHbIX
HeHuA ny4a HUA nyya Benbii) unbTpa B (hanne

Mepeknioyarens
uccnesyemoro

curHana

NcknioyeHne
NOCTOSAHHOWN
COCTaBnsaLLEN

WHBepTupoBa-
HWe curHana

Puc 11. Bxoanoii 610k ociiusuiorpada

Kpurepuu ouenku:

no BEpPTUKaun

OueHka

«3a4YTCHO»,

eclu O0yYaromuiicss 3HAeT Y4YeOHBIH

MaTtepual,

rPaMOTHO M B LEJIOM JOTHYHO €ro u3jaraj, He JONYCKal CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE;

OueHka

«HEC€ 3a4YTCHO»,

ecnu OOydYarIIMICS HE PacKpbUl CYITHOCTH

MOCTAaBJIEHHOTO BOINpPOCA, HE 3HAET Y4EeOHOro Marepuana, JIM0o JTOmyCTHI Irpyobie
OITUOKHU B OTBETE HA BONPOC, HE CMOT OTBETUTH HA JIOTIOTHUTEIHHBIC BOMPOCHI.



Tembl pepepaTon

1 3ammra TpaHnchopmMaTOpOB U aBTOTPAaHCHOPMATOPOB CPEAHEH U OOJIBIION
MOIIIHOCTH OT BHEIIHUX KOPOTKUX 3aMBbIKaHUHM U TIEPETPY30K.

2. TpeboBanusi, mpebsABIsIEMbIe K yCTPOWCTBAM pEJICHHON 3alUTHI.

3. 3ammra reHeparopa, paboTaromero B 0JIOKEe ¢ TpaHC(POPMATOPOM, OT
3aMBIKaHHI Ha 3€MJIIO B LIETISIX CTATOPA.

4. Buapl  TOBpPEeXIEHUA W  HEHOPMAJBHBIX  PEXKUMOB  pabOTHI
TpaHcpOpMaTOpoB.

5. 3ammTa KOHJIEHCATOPHBIX YCTAHOBOK.

6. MuxkpomnpoliecCopHble YCTPOHCTBA pelieiHON 3alllUThl, aBTOMAaTUKU U
JVCTAHIIMOHHOTO YIPABJICHUS.

7. MakcumaiibHasi ~ TOKOBas  3allUTa C  OTPAaHUYECHHO-3aBUCHUMOI
XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHHU.

8. 3amura reHepaTOpoB OT BHUTKOBBIX KOPOTKHX 3aMbIKaHHK. CIIOCOOBI
IIOCTPOEHUS 3aIUTHI.

9. 3amuTa reHepaTopoB OT MEXAY(Ha3HBIX KOPOTKUX 3aMBbIKAHUI.

10.TpeGoBaHus, IpeAbABISIEMbIEC K YCTPOUCTBAM PEICHHON 3aIIUTHI.

11. lucpdepennmanbHas 3ammTa ¢ UCHOIb30BAHUEM MUKPOIPOLECCOPHOTO
0J0Ka.

12. JIucTaHIMOHHASA 3alllMTa JIMHUMA 3JeKTporepeaay.

13. Peneitnas 3ammTa u aBTOMaTuka TpaHchopMaTopoB.

14.Bunbl  TOBPEXKICHUNW W HEHOPMAJIBHBIX  PEKHUMOB  pPabOTHI
TpaHCc(hOpPMaTOPOB.

15. JIuCTaHIIMOHHBIE 3aIUThI TPaHC(HOPMATOPOB U aBTOTPaHCHOPMATOPOB.

16.Bs160p 6JI0KOB MUKPOIIPOIIECCOPHBIX 3AIMUT CUCTEM IJICKTPOCHAOKEHHUS.

17.0cHOBHBIE aNTOPUTMBbI (PYHKIIMOHUPOBAHUS 3AILUT, TOHATHE a0COTIOTHOM
Y OTHOCHUTEJIBHOUN CEJIEKTUBHOCTH.

18. duddepennnanpHas 3amura.

19. Anroput™mbl (QYHKIIMOHUPOBAHUS 3aIlUTHI, TMOHATHE AaOCONIOTHONW U
OTHOCHUTEJIbHOMN CEIEKTUBHOCTH.

Kpurepuu ouenku:

OneHka «3auTeHO», eciau OOydalllMiics 3HaeT Yy4deOHbIM Marepuan,
IPaMOTHO M B LEJOM JIOTMYHO €ro u3jarajl, He JOMYyCKal CYHIECTBEHHBIX
HETOYHOCTEH B OTBETE;

OneHka «HE 3a4TeHO», €cCiAu OOydYaroUIUMiCs HE pacKpbUl CYIIHOCTH
MOCTABJICHHOTO BOIMPOCA, HE 3HACT Y4EOHOr0 MaTepuana, JIM0o JTOMyCTHI TpyObie
OLIMOKHU B OTBETE HAa BOIPOC, HE CMOT OTBETUTH HA JTOTIOJTHUTEIbHbIE BOIPOCHI.



Bomnpocs! k 3auéry

Komnerenmms

Bompocsl

ITK-5 CniocoOGeH KOHCYIBTHPOBATh
10 BOITPOCAM TEXHHUYECKOTO
o0ecTeYeHNs U IKCILTyaTaluu
AIIEKTPOOOOPYI0BAHHS

N/1-5nk-5 Onipeenser
HEHCIPAaBHOCTHU H Je(EKTHI,
IMPOBOAUT U3MEPCHUS MMaPaMECTPOB
paboTel obopynoBanus P3A

1. CtpykTypa u kinaccudukanus yCTpOoUCTB peleiiHOM
3aIIUTHI.

2. Oco0eHHOCTH BBIMOJIHEHUS 3alIUT HA JIEKTPUUYECKHUX
CTaHLUAX U MOACTAHIMAX OCHOBHOTO 000pPYIOBaHHUS.

3. TpeboBanusl, yuuThIBa€MbI€ PU MPOSKTUPOBAHUU
3aIIHT.

4. OcoOEHHOCTH BBITIOJTHEHUS 3aIIUT Ha AIEKTPUYECKUX
CTaHLUAX U MOACTAHIMIAX OCHOBHOTO 000PYIOBaHHUS.

5. Ucxoaubie faHHbIE ISl IPOSKTUPOBAHUS.

6. OcoOEHHOCTH BBHITIOTHEHUS 3AIIUT Ha AJIEKTPUIECKUX
CTAHIIMSIX U MOJACTAHILIUAX OCHOBHOTO 000PYAOBaHHUS.

7. CogepxaHue OCHOBHBIX TAllOB IPOEKTUPOBAHHUS.

8. [IpoekTupoBaHue pereHO 3aIUThI, ABTOMATUKH U
TEJIEMEXaHUKN KaK KOMIUIEKCHOW CHCTEMBI YIIPABIICHUS
ANEKTPOIHEPTETUUECKUMHU O0BEKTAMHU.

9. Kakue meTomuku nmpoekTupoBanus B P3uA.

10. Cucrema aBTOMAaTU3UPOBAHHOTO MMPOESKTUPOBAHMUS B
P3uA.

11. Metonasl obecrieueHus TpeOyeMBbIX TTOKa3aTenen
TEXHUYECKOTO COBEPIICHCTBA M HA/ICKHOCTH
(YHKIIMOHUPOBAHHUSI PEJICHHOM 3aIIUTHI U aBTOMATHKHU.
12. MakcuMabHBIC TOKOBBIC 3aIIUTHI OT MEXTy(a3HbBIX
nospexaeHuii. M T3 nuHui ¢ 0THOCTOPOHHUM
MTATAaHUEM.

13. IlpononbHas nuddepeHranbHas TOKoBas 3aluTa OT
MeXTy(ha3HBIX TOBPEXKICHUN B 0OMOTKE CTaTopa.

14. MT3 ot Mex1y(ha3HbIX TOBPEKICHUH.

15. Tlonepeunas nuddepeHiranpHas TOKOBast 3alUTa.
16. IlucraHnroHHas 3amuTa OT MeXKAyha3sHbIX
MTOBPEXKICHUM.

17. JIlucraHIiMOHHAS 3aIIuTAa.

18. MakcumasbpHas TOKOBast 3aIuTa ¢
KOMOMHHPOBAHHBIM ITYCKOM I10 HAMPSKEHHUIO
TE€HEPATOPOB, pabOTAIONINX Ha COOPHBIE IIUHBI.

19. MakcuMasbHasi TOKOBas 3al[uTa OT 3aMbIKaHHUH Ha
3eMJIIO.

20. MakcumainbHas TOKOBas 3allMTa 00paTHOM
MOCIE0BATEIBHOCTH C MPUCTABKOM JJIs1 ICMUCTBUS TIPU
CUMMETPUYHBIX K.3. TEHEPATOPOB, padOTAIONINX HA
COOpHBIE IHUHBI.

21. MT3 ot 3ambIkaHMii Ha 3eMiTi0. PacueT ycTtaBok
cpabaTbIBaHMS.

22. MpononpHas auddepeHnranbaas TOKOBas 3a1uTa ¢
pene tunoB PHT-560 u 13T-11.

23. MT3 oT 3aMBIKaHUI1 Ha 3EMITIO.

24. PacueT ycTaBOK 3allUThI TIPH NapauUIeIbHBIX JTHHUAX.




25. IlpononpHas auddepeHimaibHas TOKOBas 3alluTa ¢
pene tuna J[3T-20.

26. MT3 ot 3aMbIKaHHi1 Ha 3eMITIO.

27. MakcumalibHasi TOKOBasl 3alUTa OT MeXKAY(Ha3HBIX
MOBPEXKICHUM CUIIOBOTO TpaHchopMaTopa.

28. KoMIIIeKTHBIE 3aIIUTHI OT BCEX BUJIOB IMMOBPEKICHUH.
OO6mue 3amevyaHust U TpeOOBaHMUS.

29. Ucxoanble JaHHBIE I TPOSKTUPOBAHUS 3aIIUT HA
ANEKTPUYECKUX CTAHIUSAX U MOJICTAHIUSIX OCHOBHOTO
o0opyIoBaHUsI.

30. CocTaB MpUMEHSIEMBIX 3aIlIHUT.

31. HenanpaBieHHbBIE TOKOBBIC OTCEUKH JTUHUM ¢ 2-X
CTOPOHHHUM ITUTaHUEM.

32. Pacuer ycTaBOK cpabaTbIBaHHS.

33. Pacuer ycTaBOK OJIOKMPOBKH MPU KauaHUSX.

34. Pacuer ycTaBOK cpabaTbIBaHMS.

35. OCHOBHBIE XapaKTEPUCTUKHU 3aIUTHI U pelie.

36. Pacuer ot 6pocka HAMarHUYUBAIOIIETO TOKA.

37. lucTaHiMOHHAs 3alKMTa aBTOTPaHCHOPMATOpPOB.
38. [lonepeunas nuddepeHimanbHas HapaBICcHHAS
3al1UTa MapauiebHbIX JIMHUH.

39. PacueT KoMIIJIeKTa 3alUTHI OT 3aMbIKAaHUN Ha
3eMITIO.

40. MakcumanbHas TOKOBas 3alIUTa OT 3aMbIKAHUN Ha
3eMJTI0 aBTOTpaHchopMaTopa.

41. ITonepeunas qudpepeHnmranbpHas HalpaBaeHHas
3alIUTa MapayuiebHbIX JIMHUH.

42. PacdeT KOMIUIEKTA 3alIUThI OT MEX1y(a3HbIX
MTOBPEXKICHUM.

43. IlpononpHbie nuddepeHInaibHbIe TOKOBBIC 3aIIUThHI
0Ji0Ka reHepaTopTpanchopMarop.

44. TuddepennmanbHo-pa3Hast BBICOKOYACTOTHAS
3aIuTa.

45. PacdeT mMyCKOBBIX OPTraHOB NMPU CUMMETPUYHBIX
TTOBPEIKICHHSIX.

46. TuddepennmanbHo-pa3Hast BBICOKOYACTOTHAs
3aIuTa.

47. PacdeT myCKOBBIX OPraHOB MPU HECUMMETPUYHBIX
TTOBPEKICHHUSIX.

48. Pe3epBHbIe 3aIIUTHI OJI0KA.

49. OCHOBHBIE YCJIOBHUS BHITIOJTHEHUS 3aIIIHT.

50. MakcumarnbHas TOKOBas 3aluTa o0paTHOH
MOCJIEZIOBATEIIFHOCTH C HE3aBHCHMBIMH BBIJICPIKKAMU
BPEMEHH.

Kpurepuu ouenku:

OneHka «3auTe€HO», €cau OoOydyarouuiicss 3HaeT ydeOHBbId MaTepual,
rPaMOTHO W B IEJIOM JIOTHYHO €ro wu3Jjaraj, He JOIyCKal CYIICCTBEHHBIX
HETOYHOCTEH B OTBETE;



OneHka «HE 3a4TeHO», €ciAu OOydYaroUIUMiCs HE pacKpbUl CYIIHOCTH
MOCTAaBJIEHHOTO BOIMPOCA, HE 3HAET Y4EeOHOro Marepuana, JIM0o TOmyCTHI Ipyobie
OIMOKH B OTBETE HAa BOMPOC, HE CMOT OTBETUTH Ha JOMOTHUTEIIBHBIC BOITPOCHI.



