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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[lenp aucnMTUIMHBEL: (HOPMUPOBAHUS KOMITJICKCA 3HAHWK B 00JACTH PENCWHON 3allUThl U aBTOMATHKH
cucreMm s3iekrpocHabxeHuss (COC), B TOM 4uciie BBIOJHEHUS M TEXHUYECKOW peann3aluyl yCTPOUCTB
peeiHOM 3aUThl ¥ ABTOMAaTHUKN OCHOBHBIX 3JIEMEHTOB CUCTEMBI 3JICKTPOCHAOXKEHHUS

3aaun yaeOHOUW TUCIUTIITNHBL:

* M3y4EHHUE TEOPETUYECKHX OCHOB DPEICHHON 3alIUThl M ABTOMATHKH, METOAOB pacuyéra IapamMeTpoOB
HACTPOMKH YCTPOMCTB pesieHON 3alIUThl 1 aBTOMATHUKH JIEMEHTOB CUCTEM 3JIEKTPOCHAOKEHHUS;

* (hopMHpOBaHUE yMEHHUS MPOCKTHPOBATH KOMIIOHEHTHI CHCTEM DEJCHHOW 3aIlUThl M aBTOMATHU3AIUH
PIIEKTPOIHEPTETUYECKUX CUCTEM;

* (QopmupoBanue ymeHHs paOoTaTh HaJ NPOEKTAMH CHUCTEM pEJICHHOW 3allUThl W aBTOMATU3AINH
DIIEKTPOIHEPIETUYECKUAX CUCTEM;

* (popMupoBaHHE HABBIKOB UCIOIb30BAHUS MH(YOPMALIMOHHBIX TEXHOJIOTUI NP IPOSKTUPOBAHUH CPEJICTB
pEJIeHHON 3alUThl M aBTOMATH3ALUHU DIIEKTPOIHEPIETUUECKUX CUCTEM.

1.2. U3yuyaemble 00beKTbHI M CHUIIINHBI

* XapaKTEpUCTUKH TOKOB M HANPsKEHUH B HEHOPMAJIbHBIX M aBAPUHHBIX pEXUMax paclpeneuTeNbHbIX
PIEKTPUYECKUX CETEN U OCHOBHBIX JIEKTPOIPUEMHHUKOB;

* OCHOBHBIE THIIBI PEJICHHBIX 3AILNT;

* pacu€ThI U BBIOOP TTApaMETPOB PEICHHOM 3aIIUTHL;

e obOmactu ABTOMATU3UPOBAHHOI'O YIPABJICHHUA COCTOSAHUAMU CXEM IIUTAaHUA HOTpe6I/ITCJ'I€I\/'I 41
DJIEKTPOITPUEMHHKOB;

* XapaKTEpUCTUKU W BHIOOpP ammapatoB aBTOMATHUYECKOTO TMOBTOPHOTO BKJIIOYEHHS, BBOJA PE3EPBHOTO
HIIEKTPOOOOPYAOBAHNUS, CAHXPOHHU3ALMH U JP.;

* OCHOBHBIE CBEICHMSI O TEJIEMEXAHU3ALMH U JUCIIETYEPCKOM YIPaBIECHUU.

1.3. Bxoanbie TpeGoBaHNS

|He IIPEYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AMCUHUILIMHE

Nunukatop nOCTHKEHUS
KOMIIETEHIIUH, C KOTOPBIM Cpencrtsa
COOTHECEHBI IJIaHUPYyEMbIE OLICHKU

pe3ynbTaThl O0y4YCHHUS

[Tnanupyemsbie pe3ynbTaThl
00y4eHHs 0 TUCIIUIUINHE
(3HaTh, yMETh, BIAJIETh)

Nunexc

Kommerenmnus
WHJIUKATOpa




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[1K-2.3 MJI-1T1K-2.3 |3HaeT cocrTas, ATallbl, 3HaeT COCTaB, ATaIkI, Ox3aMeH
MOCTIeI0OBATEILHOCTD U MMOCIIEI0BATEIBHOCTD U
0COOEHHOCTHU 0COOEHHOCTHU
[PEIIPOECKTHOTO [PeIPOECKTHOTO
oOcieoBaHus U oOcieoBaHus U
IPOEKTUPOBAHUS CUCTEM [IPOEKTUPOBAHUS OOBEKTOB
pENEeHHON 3aIIUTHI, podeccuoHaIbHON
ABTOMAaTUKU U NESATELHOCTU B
aBTOMAaTH3allMU B COOTBETCTBHH C TEXHUIECCKUM
COOTBETCTBHH C 3alaHuEeM U HOPMATHBHO-
TEXHUYECKUM 33/IaHUEM U [TEXHUYECKOU
HOPMAaTHBHO-TEXHUYECKOW [TOKyMeHTalnuen, coomoaas
JOKYMEHTAalMel, co0o1as |[pa3inyHble TEXHUUECKUE,
pa3IuyHble TEXHUYECKHE,  [dHEprod((eKTUBHbIE U
hHEeprodddexkTuBHbIC U HKOJIOTHYECKHE TPEOOBAHHS
HKOJIOTHUYECKUE TPEOOBAHMSL.
[1K-2.3 N/I-211K-2.3 [YMmeeT npuMeHATh YMeeT mpuMeHsTh ocHOBHBIE |KypcoBoii
OCHOBHBIE IIOJXO/bI U [OIXO/bl U METOAMKH, [IPOEKT
METOJIUKH, TIPOTPAMMHBIE U |TPOTPAMMHBIE 1 TEXHHYECKUE
TEXHUYECKUE CPE/ICTBA CPEICTBA MPEANPOSKTHOTO
MIPEAITPOECKTHOTO o0creI0BaHMs 1
oOcieoBaHus U MPOEKTUPOBAHUS OOBHEKTOB
MPOEKTUPOBAHUS OOBEKTOB |IPO(ECCHOHANBHOI
peseiHOM 3aluThI, NeSTEIbHOCTU B
ABTOMAaTUKU U COOTBETCTBHH C TEXHUUECKUM
aBTOMAaTHU3allUU CUCTEM 3aJaHUEM U HOPMATHUBHO-
PIIEKTPOCHA0KCHHUS B TEXHUYIECKOU
COOTBETCTBHH C NOKYMEHTaIuen, coomoaas
TEXHUYECKUM 33/IaHUEM B |pa3JInYHbIE TEXHHUUECKUE,
HOPMAaTHUBHO-TEXHUYECKON |[9HEprorp(heKTUBHBIE U
JOKYMEHTAIMe!, coOto1as [9KoJIornyeckue TpeOoBaHus
pa3IMyYHbIe TEXHUYECKHE,
HHEeprod(hHeKTUBHEBIE U
PKOJIOTHYECKUE TPEOOBaHUS.
[1K-2.3 MJI-311K-2.3 (BiajmeeT HaBbIKaMHU BitageeT HaBBIKAMH Kypcosoit
UCIOJIb30BaHMSI OCHOBHBIX  [MCIIOJIb30BAHUS OCHOBHBIX  |[IPOEKT

POTPaMMHBIX U
TEXHUYECKUX CPEIICTB
MPEPOSKTHOTO
o0cieroBaHus U
MPOCKTUPOBAHUS 00BEKTOB
peNeHON 3aIIUTHI,
aBTOMAaTHKU U
ABTOMAaTHU3aIIUU CHCTEM
PIIEKTPOCHA0KCHUS B
COOTBETCTBHH C
TEXHUYECKUM 3a/IaHUEM H
HOPMAaTHBHO-TEXHUYECKON
TIOKyMEHTAIMeH, coomonas
pa3IYHbIC TEXHUYECKHE,

MPOrPaMMHBIX H
TEXHUYECKUX CPEJICTB
[PEIIMPOCKTHOTO
o0cie1oBaHus U
[MPOCKTUPOBAHMS OOBEKTORB
MpoQeCCUOHATTLHOM
NeSITeIbHOCTH B
COOTBETCTBHH C TEXHUYCCKUM
3aJlaHUeM U HOPMATHBHO-
TEXHUYECKOMN
JTOKYMEHTAIHen, CoOIo1as
Pa3iIUYHBIC TCXHUYCCKUC,
HHEprod(HeKTUBHbBIE U
PKOJIOTUYECKUE TpeOOBaHM




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
HHEprod(hheKTHBHEBIE U
PKOJIOTUYECKUE TPeOOBaHUS.
[1K-2.4 N/-111K-2.4 [3naeTr HOpMaTUBHbBIE 3HaeT HOpMaTUBHBIE JK3aMeH
TpeOOBaHMS U OCHOBHBIC TpeOOBaHMS U OCHOBHBIC
KpUTEPUU OLEHKU KpUTEPUU OLEHKU
MPUHUMAEMBIX TPOSKTHBIX  [PUHUMAEMBIX MMPOCKTHBIX
pelIeHuil; CTPYKTypy U peIIeHUi; CTPYKTYpy U
rpaBuiia ohopmMIICHUS mpaBuia ohopmIIeHHS
MPOEKTHBIX M OTYCTHBIX MPOEKTHBIX M OTYCTHBIX
JTOKYMEHTOB B 4acTH TTOKYMEHTOB.
peeHHOM 3aIUTh U
ABTOMATHUKHU.
[1K-2.4 N/1-211K-2.4 [YmeeT popMupoBaTh YMeer hopMHpOBATH JK3aMeH
000CHOBaHHbBIE TIPOEKTHBIE [00OCHOBAaHHBIE MPOESKTHHIE
pelieHust 1o 00beKTaM pelieHus 1o 00beKTaM
peNelHON 3alIUThI, MpoQeCCUOHATTLHOM
ABTOMAaTHKU U nesTeIbHOCTH;, OQOPMITATh
aBTOMATHU3AINH CHCTEM [MPOCKTHBIE U OTUYETHBIC
DIIEKTPOCHAOKEHUS, TTOKYMEHTBHI.
0 OpPMIIATH IPOCKTHBIE
OTYETHBIE TOKYMEHTHI.
[1K-2.4 MJ1-311K-2.4 |Bnageer HaBEIKaMHu BrnaneeT HaBbIKaMHu Kypcogoii
MyOJIMYHON 3aIIUTHI MyOJIMYHON 3aIIUTHI MPOEKT

MMPOEKTOB M OTYETOB;
[IPOBOJIUTH JOPAOOTKY
MPOEKTOB M OTYETOB C
YYIETOM BBICKa3aHHBIX
3aMeYaHUH.

[IPOEKTOB M OTYETOB;
[IPOBOJUTH JOPAOOTKY
[IPOEKTOB U OTYETOB C yUETOM
BBICKA3aHHBIX 3aMEYaHUM.




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
7
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 81 81
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 27 27
- naboparopusie padoTsl (JIP) 36 36
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 14 14
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 99 99
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer
Kypcosoii npoext (KII) 36 36
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 216 216
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX

Hanmenosanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

3aHATHH I10 BHJaM B Hyacax

3aHATHH 10 BUAAM

B Hyacax
1 | gp | m3 CPC
7-11 cemecTp
Pexumbl paboThI CUCTEMBI HJIEKTPOCHAOKEHUS 4 2 12

Tema 1 Buapl noBpexaenuii B COC u TpeboBaHus K
P3uA

[ToBpexeHuss 1 HEeHOPMaJbHbBIE PEKUMbI paOOTHI
CHCTEMBI DJICKTPOCHAOKEHHUS U €€ OTAEIbHBIX
2JIEMEHTOB. BeKTOpHBIE TuarpaMmbl TOKOB U
HaIPsKEHUH TPU KOPOTKUX 3amblkaHuAX (K3) B cucreme
hiieKTpocHaOkeHus. TpeOoBaHus K yCTpOHCTBAM
[peneHOM 3a1UThl U ABTOMATUKU. XapaKTEPUCTUKU
TOKOB U HalIPsLKEHU B HOPMAJIbHBIX aBapUUHBIX
peXUMaxX pacupeleIUTeNbHbIX JEKTPUIECKUX CETEN U
OCHOBHBIX 3JIEKTPOIPUEMHUKOB.

Tema 2 Bonpochkl aBTOMaTHYECKOTO YIIPABICHUS
CHCTEMaMH DJIEKTPOCHAOKEHHS

OO01re BOMPOCH TEOPUH M MTPAKTHKU aBTOMATHIECKOTO
1 aBTOMaTU3UPOBAHHOTO YIIPaBJICHHS B CUCTEMaXx
hiieKTpocHa0keHus. HasHauenue u BUIbI yCTPOUCTB
[peeHOM 3alUThl U aBTOMATUKU B CUCTEMAX
HIIEKTPOCHAOKEHUSI.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

OKOBBIC 3aIlIUThI CUCTEM 3J'I€KTpOCH36)KeHI/IH

6

8

4

19

Tema 3 IlepBudHbIE H3MEPUTENBHBIE TPEOOPA30BATENN
TpanchopmaTopsl TOKa B yCTPOMCTBAX peIeHHOM
3amuThl. I3MepUTEnbHbIE U TOTUYECKUE PETIE.
VcTOUHMKY ONlepaTUBHOTO TOKa. [I[puMeHeHune
OCHOBHBIX THIIOB PEJIEHHON 3aIUThI; pacu€Thl U BIOOP
[apaMETPOB aIlapaToB.

Tema 4 Buabl TOKOBBIX 3aIl[UT

‘ToKOBBIE 3aIUTHI JIMHUNA C OJTHOCTOPOHHUM MUTaHHUEM
ot Mexxaydazubix K3. MakcuMaibHas TOKOBast 3alMTa.
ToxoBast oTceuka. TOKOBas 3alllUTa CO CTyNEHYaTON
XapaKTEPUCTUKON BBIAEPKKH BPEMEHU. TUIIOBBIE CXEMBI
M3MEPUTEIBHBIX OPraHOB TOKOBBIX 3aIlIMT.
[IppHIMNIIATBHBIE CXEMBI TOKOBBIX 3aIUT. TOKOBBIE
3AIIUATHI C UCIIONIB30BAHNUEM IIPENOXPAHUTENEH C
[JTABKOM BCTaBKOW M aBTOMATHYECKHUX BBIKIIFOYATENCH.
Tema 5 TokoBbI€ 3aLUTHI CETEH HMEKTPOCHAOKEHHUS
ToxoBas 3a1UTa JIMHUMA OT 3aMbIKaHUW Ha 3€MJTIO B CETU
C 3a36MJICHHOM, N30JIMPOBAHHOM U KOMIIEHCHPOBAaHHOM
HelTpaypto. PeneliHas 3amidta TMHUM ¢ IBYXCTOPOHHUM
nuTaHueM. TokoBasi HalpaBJIEHHas 3allXTA.
JlucranumonHas 3amura TMHUKA. CONpOTUBICHUE U
BpeMsl cpabaThIBaHUs CTYNEHEH IUCTaHIIMOHHON
3aIMATHI, PEJie HApPaBJICHUS! MOIIHOCTH,
«JleBstHOCTOTpayCcHAs» cXxema BKIIOUEHUS pelie
HaIlpaBJIeHUs] MOILHOCTH.

3aHII/ITa SJIEMECHTOB ceTel 3J'I6KTpOCHﬂ6)KeHI/IH

18

Tema 6 Buabl nuddepeHnmanbHpIX TOKOBBIX 3aIIUAT
[TpononsHast quddepenmanpHas TOKOBas 3alUTa
nmuHnu. [lonepeunas nuddepennmanbHas TokoBas
3amyTa caABoeHHoW JuHuM. [lonepednas
nuddepeHLnanbHas TOKOBasi HallpaBJeHHAas 3alluTa
napasuieabHbIX JTHHUMA.

Tema 7 Penelinas 3amura TpancGpopMaTopoB
Peneiinas 3ammra TpanchopmaropoB. OCHOBHBIE
3aIUTHI TpaHchopMaTopa (IByXCTyHeHYaTas TOKOBAs
3aIuTa, Ta30Bas 3aIUTa, TPOAOTbHAS
muddepennnanpHas TokoBas 3amuTa). PesepBHble
3aIuTH TpaHchopmaTopa.

Tema 8 Penelinas 3amura dIEKTPUUESCKUX JABUTATENCH
Penelinas 3amuTa 3JIEKTPUYECKUX JABUTaTENEH.
JIByXCcTyrneH4arTas TOKOBas 3alUTa, IPOA0JIbHAs

i depeHnnanbHas TOKOBas 3aIuTa. 3auTa
BUTaTEIe OT MEPErpy3KH, 3alIUTa OT HCYE3HOBEHUS
MUTAHWS, 3alIATa JBUTATENICH OT OTHO(PA3HBIX H
IBOMHBIX 3aMbIKAHUM Ha 3eMJIIO B LIETIH CTaTopa. 3aliura
CHHXPOHHOTO JIBUTATENS OT ACHHXPOHHOTO X0/1a.

ABTOMaTI/I3aLII/IH yHpaBJCHUA CUCTCM 3J'ICKTpOCH36}K6HI/I$I

15




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

Tema 9 ABTOMaTH3MPOBAaHHOE YIIPABIEHUE COCTOSTHUEM
CXEM MUTaHMs oTpeduTesne

O0nacTu aBTOMAaTU3UPOBAHHOTO YIIPABICHHS
COCTOSIHUSIMH CXEM IUTaHUs OTpeduTeneit u
DIIEKTPOTIPUEMHHUKOB; XapaKTEPUCTUKH U BBIOOP
anmnapaTroB aBTOMaTHYECKOT0 TTOBTOPHOTO BKJIIOUYEHUS,
BBOJIA PE3EPBHOTO JIEKTPOOOOPYI0BAHMS,
CUHXpOHU3AUMU U Ap. OCHOBHBIE PUHLUIIBI
PEryIUPOBAHUS YACTOTHI B DJIEKTPOIHEPTETUUECKUX
cuctemMax. Bo3MoxHbIe MOCIEACTBUS BOSHUKHOBEHUS
nedunnTa aKTUBHON MOIIHOCTH B cUCcTeMe. «JIaBruHA»
qacTOThl. Perynupyromnuii 3 peKT Harpy3Kku, IpUHINIBI
OpraHU3alMKd aBTOMaTUYECKON YaCTOTHOM Pasrpy3Ku
(AYP). beicTponeiicTBytomas 1 MeJIEHHOIEHCTBYIOIIAs
kateropuu AYUP. AIIB nocine AYP. Pene yactorsl,
npuHIunuaibHas cxema AYP.

Tema 10 ABTOMaTHYECKOE TOBTOPHOE BKIIFOUECHHUE
B03MO0XXHOCTH yCKOpEHMsI IEHCTBHS 3allUThl IMHUN TpU
naymmunn AIIB. TpeboBanus k ycrpoiictBam ATIB.
Mexanudeckoe u anektpuueckoe AIIB. AIIB
Tparchopmaropa. AIIB nmuHUIT ¢ 0THOCTOPOHHUM
[MUTAHUEM.

[IpoTBOaBapuiiHas aBTOMAaTUKA MMOICTaHIINI

15

Tema 11 ABTOMaTH4eCcKUi BBOJ| pe3epBa
TpeboBanus k ycrpoiictBam ABP; omHocroponnee u
nByxcroponnee ABP. ABP tpancdopmatopa. ABP
JIMHUY.

Tema 12 [IpoTtrBoaBapuiiHas aBTOMaTHUKA CUJIOBBIX
TpaHc(hopmMaTopoB

ABTOMAaTHYECKOE OTKJIIOUEHHE TpaHchopmaTopa Ha
[MOJCTAaHLINH, BBINOJHEHHON M0 YIPOIIEHHON CXEME.
ABTOMAaTHYEeCKas aBapuiiHas pasrpy3ka
TpaHchopmaropa. ABTOMaTUYECKOE YIPABICHUE
pexxruMaMu TpaHchopmaTopa. ABTOMAaTHYECKOE
perynupoBanue Ko3dduirenTta TpaHchopmanuu
MOHMKAIOIIETO TpaHchopmaTopa.

Tema 13 [IpoTuBoaBapuiiHas aBTOMaTHKa CHHXPOHHBIX
MallvH

ABTOMaTHYECKOE PETYIUPOBAHUE BO30OYKICHHS
CHHXPOHHBIX MAIllMH, PETYJINPOBaHNE BO30YKIIEHUS 110
BO3MYILAIOLIEMYCSI BO3AECHCTBUIO U 110 OTKJIOHEHUIO
HaIPsIKEHUs! OT YCTAHOBJIEHHOTO 3HaYEHUSI.
ABTOMAaTHYECKOE YNPaBJIE€HUE KOHAEHCATOPHBIMU
OarapesiMH.

TenemexaHnzanys 1 AUCIETYEPCKOE YIIPaBICHUE
CHCTEMaMH JIEKTPOCHAOKEHHS

20

Tema 14 ABromaTn3auus AUCIIETYEPCKOTO YIPABICHUS
CHCTEMaMH DJIEKTPOCHAOKEHHS

OCHOBHBIE CBEJICHUS O TEJIEMEXaHU3aLUU U
TMCIIETYEPCKOM YIIPABJICHHUHU. TeneMexann3aius Kak
OCHOBa aBTOMATHU3AIMH IUCIIETYEPCKOro YIIpaBiIeHUs




O0BemM
O0BeM ayTUTOPHBIX BHEAYIUTOPHBIX
HanmMenoBanue pa3fenoB JUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
copep)KaHuEM B gACAX
JI JIP 113 CPC
cuctemoi anextpocHabxkenus. [Torsitue coodmenms,
CHTHaJIa, TOMEXH, KaHajla CBS3H, HH(pOpMaIuu.
KomnuectBennas mepa nnpopmaruu. Bussr
TeneMeXaHndecKol nHpopmarum.
Tema 15 Ilepenaua naHHBIX B CHCTEMaX
DIIEKTPOCHAOKEHUS
Hecymmit mporiecc, BUIBI MOTYJISIAH, KOJO-
MMITyJIbCHAsI MOy sanus. [lomexo3amuTHbIe KOIbI.
[[puHIUIIBI TOCTPOEHUS U CTPYKTYpa KOJI0-
MMITYyJIbCHOT'O YCTPONCTBA TelneMexaHuku. [Ipumepsl
COBPEMEHHBIX KOJIO-UMITYJIBCHBIX YCTPONCTB
TeJEMEXaHUKU OJIM)KHErO JeHCTBHS.
WUTOI'O o 7-my cemecTpy 27 36 14 99
WNTOI'O no nucuuIninge 27 36 14 99

Temartuka MMPUMCPHBIX IIPAKTHYCCKUX 3aHATUHI

Ne
- HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS
1  |BeiOop u mpoBepka U3MEpUTEIbHBIX Ipeodpa3zoBareneii: TpaHc(HhOpMaTOPOB TOKA U HATIPSKEHHS
2 [Pacuér mapameTpoB (ycTaBok) HeHarnpaBieHHbIXx MT3, TO
3 [BwiOop ycTaBOK 3aIIUTHI JTMHHUIA C OJJHOCTOPOHHUM U JIBYCTOPOHHUM ITUTAHUEM ITOCPEICTBOM
MaKCUMaJIbHBIX (Da3HBIX TOKOBBIX OTCEUYEK 0€3 BBIICPKKHU M C BBIICPKKONH BPEMEHHU U
HAIPaBJICHHBIX MAaKCUMaJIbHO TOKOBBIX 3aIIIUT
4  [Pacuér mapameTpoB (ycTaBok) auddepeHIranbHON 3auUTh TpaHC(POPMATOPOB
5  |Pacuér mapameTpoB (yCTaBOK) peleiHOM 3aIMThl aCHHXPOHHBIX DJIEKTPOABUTATEICH
6  |Pacu€r mapameTpoB (yCTaBOK) pelicHHOM 3allMThl CHHXPOHHBIX 3JICKTPOJIBUTATEIICH 1
reHEPATOPOB
7  |Pacuér yctaBOK MecTHBIX U ceTeBbiX ycTpoicT AIIB u ABP
8  |Pacuér ycraBok AIIB u ABP, B T.4. Tpanc)opmMaTopoB 1 CHHXPOHHBIX MAIIUH

Tematnka MpUMEPHBIX TA00PATOPHBIX padbOT

Ne .
_ HanMeHoBaHue TeMbl J1a00PATOPHOIl padoTHI
1 |UccnenoBanue yCcTpoHCTBA M IPUHLIMIIA JEHCTBUSA 3JIE€KTPOMAarHUTHBIX peJie
2 |HccrnenoBaHue U3MEPHUTEIBHBIX TPAaHC(HOPMATOPOB TOKA B PEICHHOMN 3aIInTe
3 |HccnenoBaHue BTOPUUHBIE LIENH PEIEHHON 3allUThI HA IEPEMEHHOM OINEPAaTUBHOM TOKE Ha
npumepe KPYH tuna K-59
4  |[AccnepoBaHue MUKPONPOLIECCOPHBIX PEJE 3aIUT




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

5 MccrnenoBanne MakKCUMaIbHBIX TOKOBBIX 3aIIUTHI B paaualibHOM ceT 6-35 kB ¢ oqHOCTOpOHHNM
MUTAaHHEM

6 HCCHCI{OB&HI/IC HanpaBJICHHBIX MaKCHUMAJIbHBIX TOKOBBIC 3allIUThI JIMHUU CETHU C JABYCTOPOHHUM
IIUTaHHCM

7  [MccnemoBaHue pesieiiHOM 3alUThI TIOHMKAIOIIETO TpaHCchopMaTopa

8  |OO6cnyxuBaHUE M HaJlaJIKa CPEJICTB PEJICHHOM 3aIUThl U aBTOMAaTHUKU

9 [PaboTa ¢ ocumiLTOrpaMMaMy aBapUUHBIX TIPOIIECCOB

10 |MccnenoBaHue MporpaMMHBIX CPEJCTB aBTOMATU3allMK IPOEKTUPOBaHUs cpeacTB P3nA

TemaTrka MPUMEPHBIX KYPCOBBIX MPOEKTOB/padoT

HauMeHoBaHMe TeMbl KypPCOBBIX IPOEKTOB/padoT

1 Peneiinas 3anmra 1 aBTOMaTHKA ITOACTAHIIAN

5. Opranu3zanoHHO-NeAaroru4ecKue ycjaoBus

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 17151 (OPMHUPOBAHUSA
KOMIIeTeHIIU I

[TpoBeaeHME NEKIMOHHBIX 3aHITHIA M0 AUCIHUILIMHE OCHOBBIBAETCS HA aKTHBHOM MeETOJ]e OOy4eHWs,
[pY KOTOPOM YydYalllMecsl He MAacCHUBHBIE CIyIIATENH, a AKTUBHBIE YYACTHHUKHU 3aHSITHSA, OTBEYAIOIINE HA
BOIIPOCHI TpenofaBaresid. Bompockl mpenogaBarend HaleleHbl Ha aKTUBH3AlHIO MPOILECCOB YCBOEHHUS
MaTeprualia, a TaKK€ Ha pa3BUTHE JIOTMYECKOro MblnuieHus. [IpenonaBarens 3apaHee HaMedaeT CIHACOK
BOHpOCOB, CTI/IMyHPIpy}OHII/IX aCCOIMAaTUBHOC MBINMIJICHUC U yCTaHOBJ'ICHI/Ie CB${3GI>'I C paHee OCBOCHHBIM
MaTEpPUAIIOM.

HpaKTquCKI/Ie 3aHATHS IPOBOJITCS Ha OCHOBE pealusalud MeEToha 06yquH51 JIEUCTBUEM:
oTpeIeNsoTCs MpobaeMHbIe 00s1acTh, (OpMHUPYIOTCS Tpynmbl. [Ipu mpoBeeHNN TPAKTUISCKUX 3aHATHN
MpEeCIEaYIOTCA CIEAYIONINE LEeNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AWCIUIUINH U KPEaTUBHBIX METO/OB
TUTSE peIieHusT IPOoOJIeM M MPHSITHS PEIICHUH; 0TpadoTKa y 00yJaronIMXxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKIINYHOCTHBIX KOMMYHUKAIMA U Pa3BUTHE JUIACPCKUX KA4ECTB; 3aKPEIUICHHE OCHOB TEOPETHYECKHUX
3HAaHWH.

IIpoBenenne naboOpaTOpHBIX 3aHATHII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJE€ OOYYEHUs, INpH
KOTOPOM 00y4Jaromuecs: B3auMOICHCTBYIOT HE TOJIBKO C MperoaaBareieM, Ho U ApyrT ¢ Apyrom. [Ipu stom
I[OMI/IHI/IpyeT AKTUBHOCTH yqaumxc;l B Hpouecce 06yqu1/1;1. MCCTO HpeHOI[aBaTCJISI B I/IHTepaKTHBHBIX
BaHATHUSIX CBOJUTCS K HAMTPABJICHHIO JACSITEILHOCTH 00yUYalOINXCsl Ha TIOCTHKCHUE TIeJIeH 3aHATHS.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHH UCTIONIB3YIOTCSI MHTEPAKTUBHBIC JICKITUH, TPYTIIOBBIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIN3 CUTYallnil 1 HMUTAlHOHHBIX MOJIEIIEH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 Anppees B. A. Peneiinas 3amura u aBTOMaTHKa CUCTEM 19
HIIEKTPOCHA0KEHMS : yueOHHK JuIs By30B / B. A. AHapees. - M.: Brici.
mk., 2008.

2 Omnonesa I'. H. Cxembl 1 OACTaHIINH JEKTPOCHAOKEHHS | CIPABOYHHUK : 16

yaeOHoe mocooue st By30B / I'. H. Ononesa. - MockBa: ®OPYM,
NHOPA-M, 2009.

2. lonoiHUTEIbHAS JJUTEPaTYypa

2.1. YueOHble U HAYYHbIEe U3JaAHUSA

1 ABepOyx A. M. Penelinas 3amura B 3a/1a4ax ¢ PeIICHUSIMHI U IPUMEPAMHU 7
/ A. M. ABepOyx. - Jlenunrpana: Dueprus, 1975.

2 UepnoOpoBoB H. B. Peneitnas 3amnura : yaebHOE mocooue st 12
TexHukyMoB / H. B. UepaoOpoBoB. - MockBa: DHeprus, 1974.

2.2. llepuonnueckue u3aaHus

He HCIIOJIB3YCTCA

2.3. HopMaTUBHO-TeXHUYeCKHeE U3TAHUS

1 [IpaBria TEXHUYECKOHN SKCIUTYaTalluy JIEKTPUUECKUX CTaHIUI U ceTel 3
Poccuiickoit @enepanuu. - M.: HI] DHAC, 2006.
2 [IpaBuia TEXHUYECKOM SKCIUTyaTalluy 3JEKTPOYCTaHOBOK MOTPEOUTEICH. 4

- Mocksa: IIpocnekr, 2020.

3 [IpaBumna ycTpoiicTBa 3JEKTPOYCTAHOBOK : Y TBEPKJAeHH MUHHUCTEPCTBOM 19
sHepretuku Pocculickont @enepannn. Bee neiicTByronue pasneisl
[IECTOr0 U CeapMOTro u3ganuil. - Mocksa: IIpocnexr, 2019.

3. MeToaudeckue YKazaHud AJd CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

| He ucnonp3yercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CaMOCTOSITeIbHOM padoThl CTyleHTa

| He HCIIOJIB3YCTCA |
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6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

HocTynHoCcTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bua smteparypst pa3palboTku rH(pOPMAITMOHHBIN pecypc JIOKANIPRA CETE;
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)
OcHOBHas Penen?nas 3anura http://elib.pstu.ru/Record/ipr |1okanpHas ceTh;
uTepaTypa DIIEKTPOIHEPTETHUECKUX cUCTEM :  [books98969 CBOOOJIHBIN JTOCTYTI
yaebHoe mocodue / M. B. Annpees,
H. 1O. Py6an, A. A. CyBopos [u
1p.]. - Tomck: Tomckun?
MOJUTEXHUYECKUU? YHUBEPCUTET,
2018.
OcHOBHas [ermoB A. U. Peneitnas 3amurta  |http://elib.pstu.ru/Record/lan [mokanbnas cetp;
nmuTepaTypa PIICKTPUYCCKUX ceTel : yueO. RU-LAN-BOOK-118170  |cBoOOAHBIN AOCTYI
rmocooue / Illerios A. 1.,
benornazos A. B. - HoBocubupck:
HI'TY, 2015

6.3. JIuneH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecredyeHue,
HCII0JIb3yeMoe MPHU 0CYIIeCTBJIeHHH 00pa30BaTeJbLHOI0 Mpolecca mo JUCHUTIINHE

Bun I1O Haumenosanue I[10
OnepalmoHHbBIE CUCTEMBI MS Windows 8.1 (moan. Azure Dev
Tools for Teaching )
OducHBIC TIPUITOKESHHS. Adobe Acrobat Reader DC. 6ecrmaTtHOe
10 npocmotpa PDF

OcucHble TPUTOKEHHUS.

Microsoft Office Professional 2007. muir.
42661567

CucTeMBl yIIpaBlIeHUS TPOCKTAMH, UCCIIET0BAHHUSIMH,
pa3pabOTKOM, TPOSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

LabVIEW (NI Academic Site License
Ne 469934 )

6.4. CoBpeMeHHbIe NIpoeccOHANIbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHBbIE
CIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble NPH OCYIIeCTBJIEHUN 00Pa30BaATEIbHOI0

nmponecca nmo ImCuuIinue

Haumenosanue

Ccpuika Ha MH()OPMALIMOHHBIN pecypc

Hayunas 6ubimoteka [lepMckoro HalimoHaIbHOTO
MCCJIEZIOBATEIBCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA

http://lib.pstu.ru/

DIeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

DnexTpoHHO-O0nbmoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynpsrantllntoc

http://www.consultant.ru/

NHpopmanmoHHO-CcIIpaBoYHast CUCTEMa HOPMATHBHO-
TEeXHUUECKOUN JOKyMeHTauuu "TexsKcnepT: HOPMBI, ITpaBuia,
cTaHJapThl ¥ 3aKOHOAaTeIhcTBa Poccun"

https://Texakcnepr.caiit/
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7. MarepuaibHO-TeXHHYECKOe o0ecnevyeHne 00pa3oBaTeibHOI0 nmpomecca mno

JTUCIUIIIINHE

Bun 3anaruit

HaumeHoBanue H606XOI[I/IMOFO OCHOBHOI'O O6OPYI[OB3HI/I}I
U TCXHUYICCKUX CPCACTB OGy‘ICHI/IH

KonnuectBo equHui

KypcoBoii npoekt

Komnbrotep ¢ MOHUTOpOM (HOYTOYK), TPOEKTOP C
HKpPaHOM, MapKepHast JocKa

1

JlaGopaTopHas [1K ¢ ycranoBneHHBbIM [1O B KOMITJIEKTE: CHCTEMHBIN OJIOK, 10

paboTa MOHHTOp, KJIaBHATypPa, MBIIIIb

Jlexuus Kommbrorep ¢ MOHUTOPOM (HOYTOYK), IPOEKTOP C 1
HKPaHOM, MapKepHasi T0CKa

[IpakTuyeckoe KoMrmbroTep ¢ MOHUTOPOM (HOYTOYK), POEKTOP C 1

3aHATUE HKpaHOM, MapKepHast JocKa

8. ®oH OLIEHOYHBIX CPEICTB AMCUUIIMHBI

|OanaH B OTACJIBHOM JJOKYMCHTC
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@oHI OLEHOYHBIX CPEeICTB /i NPOBEACHUS MPOMEXKYTOUHOM aTTeCTalUU
oOyyJaroumxcst Mo JUCIHUIUIMHE SBJSETCS 4acThio (MPUIIOKEHHEM) K padoueil mporpamme
aucUIUINHbBL. DOHJ OIIEHOYHBIX CPEJCTB MJIsi MPOBEACHUS MPOMEXYTOUHON aTTeCTallUU
oOyyJaroumxcsi Mo JUCHUIUIMHE pa3paboTaH B COOTBETCTBUHU C OO0mIeH 4YacThio ¢doHaa
OLICHOYHBIX CPEJCTB Il MPOBEACHUS MPOMEXKYTOUHOM AaTTECTAllUM OCHOBHOM
0o0pa3oBaTEIbHOM  MOpOrpaMMbl, KOTOpas yCTAaHaBJIMBAE€T CUCTEMY  OIICHUBAaHUS
pe3yJbTaTOB MPOMEXKYTOYHOM aTTECTAllMM U KPUTEPUM BBICTABICHHS OIECHOK. DOoHJ
OIICHOYHBIX CPEACTB JJIsl MPOBEIACHUSI MPOMEKYTOYHOM aTTeCTalluh OOy4YaroluXcs IO
TUCITUTUIMHE YCTaHABIUBAECT ()OPMBI U MPOIEAYPHI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTeCTAMU O0YYaIOMUXCA 10 JUCHUILINHE.

1. IlepeyeHb KOHTPOJMPYEMBIX PpPe3yJbTATOB O0y4YeHHsl IO JAUCHHUILIMHE,
00beKThI OLCHUBAHNUS U BH/IbI KOHTPOJIA

Cornacao PIIJ[ ocBoeHne y4yeOHOro Marepuajia AMCUMILIMHBI 3alJIAHUPOBAHO B
TEUeHHe OmHOro cemectpa (7-ro cemectpa ydeOHoro 1uiaHa). [IpemycMoTpeHbI
ayIUTOPHBIC JIEKIIMOHHBIE, IMPAKTUUYECKHME M JAOOpaTOpHBbIE 3aHATHs, KypCOBOE
IPOEKTUPOBAHUE, A TAKXKE CaMOCTOsITeNlbHAs paboTa CTyIeHTOB. B pamkax ocBoeHus
yueOHOro MaTepuana JUCLUIUIMHBL (OPMHUPYETCS KOMIIOHEHTHl KOMIETEHLMH 3Hamb,
ymemsw, 6nadems, ykazanubie B PIIJ[, KoTOpbie BBICTYNAIOT B Kau€CTBE KOHTPOJIMPYEMBIX
pe3yNbTaToOB 00yUYeHus 1Mo qucuuruimae (tadm. 1.1).

KoHTponb ypOBHsSI YCBOEHHBIX 3HAaHMI, OCBOEHHBIX YMEHHU U TNPUOOPETEHHBIX
BJIaJICHUI OCYLIECTBISIETCS B pAMKaX TEKYIEro, pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS
IIpU U3YYEHUU TEOPETUUYECKOTr0 MaTepHaa, cadye OTYETOB IO JIaDOpAaTOPHBIM padoTaM,
3alUTe KypCOBOTO MPOEKTa U dKk3aMeHa. Bubl KoHTposist cBeAeHbI B Tadbumiry 1.1.

Tabmuma 1.1. [lepedeHb KOHTPOIUPYEMBIX PE3YJITATOB OOYUESHUS IO TUCITUTIIINHE

Bup xkoHTpOJIs
KoHnTpoJsinpyembie pe3yabTaTbl 00y4eHusl M0 Texkymmid Py6exHblii HUTorosslii

aucuuminHe (3YBbi) C TO OJIP | T/KP JK3aMeH

YcBoeHHbIE 3HAHUS

3.1 3HaThH COCTaB, ATAIIbI, ITOCIE0BATEILHOCTE K Cl TO1 TB
0COOEHHOCTH MPEANPOCKTHOIO 00CIIEIOBAHUS U
MPOEKTUPOBAHKS 00BEKTOB MPO(HECCHOHATBHOM
JIEATENBHOCTH B COOTBETCTBMHM C TEXHUYECKUM 3aJaHUEM U
HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIIHEH, COOoaast
pa3IHYHbIC TEXHUYECKHUE, SHEPrOdPPEKTHBHEIC U
9KOJIOTHYECKUE TPeOOBaHUS

3.2 3HaTh HOPMATHBHBIC TPEOOBAHUS U OCHOBHBIE C2 TO2 TB
KPUTEPUH OLIEHKH IPUHUMAEMBIX MPOCKTHBIX PEICHNUH;
CTPYKTYpY | HpaBuiia 0hpOpMIIeHHUS IPOSKTHBIX U
OTYETHBIX JIOKYMEHTOB.

OcBoeHHbIE YMeHHUSI

¥Y.1 ymeTb NpUMEHATh OCHOBHBIE TOJXO/bI U METOIUKH, OJIP1 113
MIPOTPaMMHBIE U TEXHUYECKHE CPEACTBA MPEAIPOSKTHOTO OJIP2
00creIoBaHus U POSKTUPOBAHUS OOBEKTOB OJIP3
po¢heCCHOHATBHO JeSITETFHOCTH B COOTBETCTBHH C OJIP4
TEXHUYECKHUM 3aJIaHUEM U HOPMATHBHO-TEXHUYECKOU OJIPS
JIOKYMEHTAIUEH, COOII0Iast pa3InYHbIC TEXHUICCKHE, OJIP6

3H€p1"03(1)(1)CKTI/IBHI)I€ X 3KOJIOTUYCCKHUC Tp€60BaHI/I$I

¥.2 ymerb opMHpoBaTh 000CHOBAHHBIC TPOECKTHBIC OJIPS 113




peteHus 1o o0beKTaM NpodheccHoHaNBHOM IeTeIbHOCTH; OJIP6
0 OPMIISITh NPOEKTHBIE U OTYETHBIC TOKYMEHTBHI. OJIP7

OJIP8

OJIP9

IlpnoOGpeTeHHbIE BJIaJeHUs

B.1 BrazeTp  HaBBIKAMH  HCIIOJIB30BAHHMA  OCHOBHBIX OJIP1 K3
MIPOrPAMMHBIX M TEXHHYECKUX CPEICTB MPENIPOECKTHOTO OJIP2
obcienoBaHUsA u MIPOEKTHPOBAHUS 00BEKTOB OJIP3
Mpo(eCCHOHANPHON HEATENFHOCTH B COOTBETCTBHU C OJIP4
TEXHUYECKUM 33JaHMEM M HOPMAaTHUBHO-TEXHHYECKOM OJIPS
JIOKyMEHTaliel, coOyoaas pasinyHble TEXHUYECKHE, OJIP6
9Hepro3¢hPpeKTUBHBIE U HKOJIIOTHYecKHre TpeOOBaHUA OJIP7

OJIP8

OJIP9
B.2 BnaseTh HaBBIKAMU ITyOJIMYHOM 3aIUTHI IPOEKTOB U OJIP7 K3
OTYETOB; IPOBOAUTH NOPAOOTKY HPOEKTOB M OTYETOB C OJIP8
Y4ETOM BBICKA3aHHbIX 3aMCUaHUM. OJIP9
C — cobeceoosanue no meme; TO — ronnoxsuym (meopemuueckuil onpoc);, K3 — keilc-3a0aua
(unousudyanvnoe 3adanue); OJIP — omuem no nabopamopuou pabome;, T/KP — pybedchoe

mecmupogarue (koumpoavhas paboma);, TB — meopemuueckuil eonpoc, 113 — npakmuueckoe 3adanue;
K3 — xomnaexcroe 3a0arnue 3K3amMeHa.

WTOoroBoil OILIEHKOM JTOCTUXKEHUS PE3YyJAbTaTOB OOYYEHUS M0 JUCHUIUIMHE SBIISCTCS
MPOMEXKYTOUHAsI arTecTalMs B BUAE 3K3aMEHA, MPOBOAMMAs C YYETOM pe3YyJIbTaTOB
TEKYIIEro U pyOeXHOTO0 KOHTPOJIS.

2. Buabl KOHTPOJIS, TUIIOBbIE KOHTPOJIbHbIE 32JaHUSI M IIKAJbI OllEHUBAHUS
pe3yJIbTaTOB 00y4eHMsI

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH HMEET IIeJIbI0 O0ECleUeHUEe MaKCUMaIbHOMN
3 PeKTUBHOCTH y4eOHOTO Mpoliecca, yIpaBieHue mpoieccoM (HOPMUPOBAHUS 3aJaHHBIX
KOMIETEHIIUM O0Oy4yaeMbIX, TOBBIIIIEHUE MOTHBAIMM K Yydebe U mpeaycMaTpuBaeT
OIICHMBAaHUE X0Jla OCBOCHMS AUCHUIUIMHBL. B cooTBeTcTBUU ¢ [lomokeHneM o mpoBeAeHUN
TEKYIIETO0 KOHTPOJSl YCIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTallMh OOyYarolUXCs IO
oOpa3oBaTeIbHBIM MPOTpaMMaM BbBICIIETO OOpa3oBaHUsS — MporpaMmaM OakajaBpuara,
ciequamurera u wmarucrtparypel B IIHUIIY npegycmorpensl cieayromme BUIbI
Y IEPUOIUYHOCTh TEKYIIIETO0 KOHTPOJIS YCIIEBAEMOCTH O0YYArOIINXCS:

— BXOAHOM  KOHTPOJb, TPOBEPKA HCXOJAHOTO YPOBHA  IOATOTOBIEHHOCTH
00y4aemMoro U €ro COOTBETCTBUS MPEIBSIBIAEMbIM TPEOOBAHUAM JIJISi U3YUYCHHs JTaHHOMN
TV CUUTUIAHBL;

— TEKYIIUA KOHTPOJIb YCBOCHHS MaTepuaia (YpOBHsS OCBOCHUSI KOMIIOHEHTA «3HATh)
3aIaHHBIX KOMIIETEHIIMI) HAa Ka)KJIOM TPYNIOBOM 3aHATHM W KOHTPOJb MOCEIIAEMOCTH
JICKIIMOHHBIX 3aHSITHM;

— MIPOMEXKYTOUHBIH U PYyOEXKHBI KOHTPOJIb OCBOCHMS OOy4aeMbIMU OTAEJIBHBIX
KOMIIOHEHTOB «3HAaTh», «YMETh» 3aJIaHHBIX KOMIIETEHIIUA TyTEM KOMIIbIOTEPHOIO
WU OJJAHOYHOTO  TECTHUPOBAHMS, KOHTPOJIBHBIX  ONPOCOB, KOHTPOJBHBIX  paldoT
(MHAUBUIYAJBHBIX JIOMAIIIHUX 3aJaHui), 3alllUThl OTYETOB IO JIAOOpPATOPHBIM paboTaM,
pedeparos, acce u T.1.

PyOexxHpIli KOHTPOJIb TIO JAWCIHMIUIMHE TPOBOJIUTCS HA CIEIyIONIEH Heene
MOCJIE MPOXOXKACHUS MOMYJSl NUCIUIUIMHBI, @ MPOMEKYTOUYHBIM — BO BpEMsI KaXKJIOTrO
KOHTPOJIBHOTO MEPOIPUSATHSI BHYTPU MOAYJIEH JUCUUILIAHBL;



— MEXCECCUOHHAsl aTTecTalus, €IMHOBPEMEHHOE MOJBE/ICHHE HUTOTOB TEKYIlen
YCIIEBAEMOCTH HE MEHEE OJIHOTO pa3a B CEMECTpP MO BCEM IUCHUIUIMHAM JI KaXKI0ro
HaIpaBJIeHUs MOJTOTOBKH (CIEUATBHOCTH), Kypca, TPYIIIbL;

— KOHTPOJIb OCTAaTOYHBIX 3HAHUU.

2.1. Tekymuii KOHTPOJIb YCBOCHHS MaTepHaja

Texkymuidi  KOHTpOJIb  yCBOEHHMS  Marepuasia B  (Gopme  cobeceqoBaHUs
WA BBIOOPOYHOTO TEOPETUYECKOTO OMpOca CTYIEHTOB MPOBOAUTCS MO KaXIOM TeMe.
Pesynbprarel mo 4-0ajibHOM IIKaje OIEHWBAHUSI 3aHOCATCS B KHIDKKY MpernojaBaress
Y YYUTBHIBAIOTCS B BHUJI€ HHTETPAJbHOM OIEHKM NPU TMPOBEIACHUU IPOMEKYTOUHOU
aTTeCTalUU.

2.2. PyOexxkHbIil KOHTPOJIb

PyOexxHbIil KOHTPOJIb JUIsi KOMIUIEKCHOTO OIIEGHHWBAaHMUSI YCBOCHHBIX 3HAHUMH,
OCBOCHHBIX YMEHHMM M TNpUOOpeTeHHBIX BiaaeHuit (tadn. 1.1) mpoBoautcs B ¢opme
3aIUTHI JIJAOOPATOPHBIX PAOOT.

2.2.1. 3amuTa JadbopaTopHbIX padoT

Bcero 3armmanupoBano 9 maGoparopHbix paboT. TumoBble Tembl JaOOpPaTOPHBIX
pab6ot npuseaens! B PI1JI.

3amnuTa 1a00paTOpHONM pabOThl MPOBOAUTCA HUHAWUBUIYATBHO KaXKIbIM CTYJIECHTOM
WJIY TPYIIION CTyAeHTOB. THUIIOBBIE ITKaJla U KPUTEPUH OLICHKU MPUBEACHBI B OOIIECH YacTu
®OC obpazoBarebHON IPOrPAMMBI.

2.3. IIpomexyTouHasi arrecTauust (MTOrOBbIi KOHTPOJIb)

Jlonyck K MpOMEXYTOYHOM aTTeCTAIMU OCYIIECTBISCTCS MO pe3ybTaraM TEKYIIEro
U pyOEKHOrO KOHTPOJIA. YCIOBUSAMM JIONyCKa SBISIOTCA yCHEIIHas caada Bcex
1a00paTOpHBIX PaOOT U MOJOKUTEIbHAS UHTETPAJIbHAS OIICHKA 0 PE3yJabTaTaM TEKYIIETO
U PyOEKHOTO KOHTPOJIS.

[Ipomexyrounast arrecrtamus, comiacHo PIIJ[, mpoBoauTcss B BHAE 5SK3aMEHA
M0 TUCIMIUIMHE YCTHO 1o Oumseram. buner comepkut teopermueckue Bompochl (TB)
JUTSI MPOBEPKM  YCBOGHHBIX 3HaHWM, mpaktudyeckue 3amanus (I13) mns mpoBepku
OCBOCHHBIX YMEHUH U KoMIUIeKCHbIe 3aaanus (K3) nist KoHTposist ypoBHS TPUOOPETEHHBIX
BJIaJICHUHN BCEX 3aBJICHHBIX KOMIICTCHIINN.

buner ¢dopmupyercss Takum o0pa3oM, UYTOOBI B HEro TOMajdd BOMPOCHI
Y MIPAKTUYECKUE 3aJaHus, KOHTPOJUPYIOIIME YPOBEHb CHPOPMHUPOBAHHOCTH  6CeX
3asBJIECHHBIX KommeTeHiui. ®opma Owmiera mnpencraBieHa B oOmeid uvactu DPOC
o0Opa3oBaTebHOU MPOrpaMMBI.

2.3.1. TunoBbie BONPOCHI U 3aJaHNUS VIS IK3aMEHA 10 AUCHUIIUHE

TunoBble BONPOCHI 1JI KOHTPOJISI YCBOCHHBIX 3HAHMM:

1. O6mue cBeneHUsT O peENEHON 3amuTe (OCHOBHBIC TOHSTHS, OIPEACIICHUS,
TpeOOBaHMS K PEJICHHON 3allIUTE U OCHOBHBIC IPUHITUIIBI €€ TIOCTPOCHMS).

2. CxeMbl BKIIIOYEHUS JUCTAHITMOHHBIX OPTraHOB Ha TOK M HampspkeHue (TpeboBaHus
K CXeMaM BKIJIIOUCHHS, XapaKTepUCTHKU cpabarbiBanusi J[3 W ux wu3o0paxkeHWe Ha
KOMIUIEKCHOW TIJIOCKOCTH, Tpaduueckoe H300pakeHHWE XapaKTePUCTUK cpadaTbiBaHUS
pene).

3. Oranbl pa3pabOTKU CHCTEMbl 3alllUThl AJIEKTPUYECKON ceTu (ompeaeseHue
CUCTEMBI 3aIIUThI, APXUTEKTYpPa IIMEKTPUUECKUX CETEH, CENIEKTUBHOCTD 3aILIUTHI).
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4. ATIB nunuii ¢ BBIACICHHOW HArpy3KOu.

5. Tpanchopmatopsl TOKa (OPUHIUIT JAEUCTBUS, TMOrpemHOCTH 1T, CXeMbI
COCTMHEHUA).

TunoBble BONPOCHI M NPAKTHYECKHE 3aJaHUSl A KOHTPOJIS OCBOCHHBIX
YMEHMM:

1. ITpoBepuTh BBIOOp MapaMeTPOB cpadaThIBAaHUS TOKOBBIX 3AIUT OT MEXIY(Da3HbIX
KOPOTKHUX 3aMBbIKaHUM.

2. O60CHOBATH BHIOOP CXEMBI COSTMHEHUS 0OMOTOK TpaHC(HOPMATOPOB TOKA U PEJIe
3aILIHT.

3. CocTtaBp IMJIaH NPEAIPOEKTHOTO OOCIENOBAaHUS CYIIECTBYIOIIEH CHCTEMBI
pPEIEHOMN 3aIUTHI.

TunoBbie KOMILUIEKCHbIE 3aJaHNS AJI51 KOHTPOJISI IPHOOPETEHHbIX BJIAICHHUIA:

1. BBIOJIHUTB BBIOOP U IPOBEPKY U3MEPUTENBHBIX TPaHC(HOPMATOPOB TOKA.

2. BoimonmHUTh BBIOOP YCTABOK 3alllUTHl JIMHUU C OJHOCTOPOHHHM MHUTaHUEM
MOCPEJICTBOM MaKCUMAaJIbHBIX TOKOBBIX 3aIIUT 0€3 BBIACPKKH U C BBIIACP>KKOW BPEMEHU.

3. Boimonauth pacu€r mapameTpoB cpabarbiBaHUsI (YCTAaBOK) PEJCHHON 3alUThI
ACHHXPOHHOTO 3JIEKTPOABUTATENS

4. BeImoaHUTH pacuéT MapaMeTpoB cpabarbiBaHUsi (YCTAaBOK) PEJICHHON 3alUThI
CUJIOBOTO TpaHchopMaTopa

IlepeyeHp THUIIOBBIX CUTYallMOHHBIX 33JaHUM M KEMCOB A INPOBEPKH YMEHUU
Y BIIQJICHAW NPEJICTABIICH B IPUIOKEHUH 1./lonnHbiii nepeyens meopemuueckux 60npocos u
NpAaKmMu4eckux 3d0aHuti 6 @opme YMmEepI’HCOeHHO020 KOMNIAEKMA IK3AMEHAYUOHHBIX
OUIemo8 xpanumcs Ha gvlnyckarouel Kageope.

2.3.2. lllkanpl OleHMBAHUSI Pe3y/1bTATOB 00yUeHHsI HA IK3aMeHe

Onenka  pe3ynbTaToB  OOy4YeHUss 1O JAWCHUIUIMHE B (GOpMe  YpPOBHS
c(hOpPMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, yMembv, Glademsb 3asBICHHBIX KOMITETEHIIUN
MpPOBOIUTCA TO 4-X OayuIbHOW IIIKaje OLICHUBAHUS MYTEM BBIOOPOYHOTO KOHTPOJIS
BO BpEMsl DK3aMEHa.

TunoBsle MIKaga U KPUTEPUH OIEHKH PE3yabTaToB 0OyUeHHUs NP cAade dK3aMeHa
IUI1 KOMIIOHEHTOB 3Hamb, yMemv U 61ademy TpuseneHsl B oOmeil vyactu DOC
o0pa3oBaTeIbHON MPOTPaMMBI.

3. Kputepun ouneHuBaHusi YypoBHS C(OPMHUPOBAHHOCTH KOMIIOHEHTOB
M KOMIIETEeHIINI

3.1. Ouenka ypoBHsi cGpOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIeTEeHIM A

[Ipu onenke ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH B paMKax BBIOOPOYHOTO
KOHTPOJIS TIPU DK3aMEHE CUUTAETCS, UYTO NOJIYUEeHHAsI OYEHKA 30 KOMNOHEHM Npo8epsemou
8 Ouneme KomMnemeHyuu o0000ujaemcs Ha COOMBEMCMBYIOUULL KOMHOHEHM 6Cex
KoMnemeHyul, hopmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

TunoBeie KpuUTEpUM W IIKAIBI OIEHUBAHHUS yPOBHS C(HOPMHUPOBAHHOCTH
KOMITOHEHTOB KOMIIETCHIIMM TpuBeaeHsl B o6meld yactu POC o0pazoBareabHOM
MPOTPaAMMBL.

3.2.01eHKa yPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIMIA

OO6mrast orieHKa ypoBHs C(hOPMUPOBAHHOCTH BCEX KOMIIETEHITUI MTPOBOIUTCS ITyTEM
arperupoBaHUsl OLIEHOK, MOJYUYEHHBIX CTYACHTOM 32 KaXKIblii KOMIOHEHT (POPMUPYEMBIX
KOMIIETEHLIMHA, C YYETOM pe3yJbTaTOB TEKYIIEr0o M PyOeKHOro KOHTPOJS B BHIE



MHTETPAJIbHON OLEHKU IO 4-X OamnpHOM mKane. Bce pe3ynbTaTbl KOHTPOJIS 3aHOCSTCS
B OLICHOYHBIM JIMCT M 3aIOJIHAKOTCSA IPENOJaBaTeIeM II0 HWTOraM IPOMEKYTOYHOMN
aTTECTALUH.

dopma OLEHOYHOTO JIUCTa U TPeOOBAHUS K €ro 3al0JHEHUIO IPUBEJIEHBI B 00IIeH
gactu POC 00pa3oBaTeNbHON POrpaMMBI.

[Ipu QopmupoBaHMM HUTOTOBOM OIEHKM MPOMEKYTOYHOW aTTeCTallid B BUJC
9K3aMEHa MCIOJB3YIOTCA THUIIOBBIE KPUTEpHH, MpuBeAcHHbIe B o00meid yactu DOC
00pa3oBaTeNbHON MPOrPaMMBI.



Ipuaoxenne 1.
Tunoewvie cumyayuonnvle 3a0aHUA U Kelcol 0151 NPOBEPKU YMEHUIL U 81A0CHUTL

3aoanue Ne . (ananus Keiic-cmaou)

[IpoBepsiembie pe3ynbTaThl 00yueHus: y2; 82

3aganue. BHUMATEIbHO NPOYUTANUTE TEKCT MPEIJIOKEHHOIO Kelica U OTBEThTE Ha
BOIIPOCHI 3aJaHUSI.

Kputepuu oleHKH CHTYAIIHOHHBIX 3a1aHMii

Ouenka «namov» cmasumcsa, eciu o00YYAIOWULCS OCO3HAHHO U3ldzaem U
OYyeHusaem Cymov OAHHOU CUmMyayuu, ¢ apeymeHmayuel ceoeli MOuKU 3pPeHus, ymeem
ananuzuposams, 0000wWamv U npeoiazaem 6epHvle NYMU pPeuleHUs: CKIA0blearouelicsl
cumyayuu.

Ouyenka «uemuipe» cmasumcsa, eciu 00YYAIOWUNCA NOHUMAEm CYMb CUMYayul,
JIOCUYHO CMpoum C80U omeem, HO OONycKdem He3HAYUMeNbHble HeMmOYHOCMU Npu
onpeoeneHuu nymet peuleHus.

Ouyenka «mpu» cmagumcsa, eciu o00y4AOWUNCA OPUEHMUPYEmcs 8 CYWHOCU
CKIAObIBAIOWENCST  CUMYAYUY, HO HYHCOAemcss 6 HABOOAWUX BONPOCAX, He ymeem
AHAIUBUPOBAMD U HE COBCEM BEPHO Hamedaem NYymu peuleHus Cumyayuu.

Ouyenka «0ea» cmasumcs, eciu 06y4arOUulics He OPUEHMUPYemcs U He NOHUMAaem
Cymb OQHHOU CUMYAYUU, He MOAICEN NPeoaoA*CUMb nymel ee peueHus, 1bo oonyckaem
2pyovle ouuoKu.

Curyauus 1. PaccuurtaTh TOK B 0OpaTHOM MpOBOJIE TOKOBBIX LIETIEH NpPHU HArpy3ke B
nepBuyHOM 1ienu, paBHou 250; 200; 210 A (cootBerctBenHo s ¢az A, B, C). Cxema
BTOPUYHBIX LIETIEH MPUBEJEHA Ha pUCYHKE. BBIMOMHUTH BBIOOp TpaHCHOPMATOPOB TOKA
JUTsl YCTAHOBKH B KaOenbHOM oTceke sueiku KPY, BbIOOp MOSICHUTB.

TTa

100/5 ] 1FT

TTE —

100/5 FT

TTc
10005
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Cxema BTOpHuHBbIX 1lenield P3uA

Curyanus 2. Tpebyerca KaueCTBEHHO MOCTPOUTH BEKTOPHYIO IMAarpaMmy TOKOB B
MECTE MOBPEXKACHUS U CO CTOPOHBI MCTOYHUKA MUTAHUS MPU 33aJaHHOM BHJE KOPOTKOTO
3aMBbIKaHUSl HA CTOPOHE HU3KOTO HAIPSKEHUSI CUJIOBOTO MOHMXKAIOLIEro TpaHchopmaTopa
Y BBIOpaTh TUI 3alllUT U CXEMY COEIUHEHHUs TPaHCHOPMATOPOB TOKA AJIA MOJIKIIOUEHUS
TOKOBBIX 3amuT . Cxema ceTu, Ha KOTOpOH JlaHbl O0O3HAYEHHS TOKOB CO CTOPOHBI
MCTOYHUKA MUTAHUs, IPEICTABIICHA HA PUCYHKE.



©)

CxeMa ydacTka CUCTEMbI AJIEKTPOCHA0KEHUS U TTOHIKAIOIIETO CHUIIOBOTO
Tpancdopmaropa: A/Y-11

Curyanus 3. Ha nmuHUM ¢ IBYCTOPOHHUM NuTaHueM HamnpsbkeHueM 110 kB ycraHoBieHbI
MeX Ty pa3Hble TOKOBBIE OTCEUKH 0€3 BBIIECPKKH BpeMeHHU. BriOpaTh TOKU cpabaThIBaHUS
orceuek l.; u lc;» W cmemaTe BBIBOA O HEOOXOJAMMOCTH MPUMEHEHHUsS HaIPaBICHHBIX
orceuek. [Ipuuare X, =10 Om, X,=28 OM, TOTOHHOE COMPOTHBIEHUE JMHUHA Xq=0,4
Owm/xm, nmHa simauM 1=50 kM 1 K03 UIHEHT OTCTPOHKH Kore=1,2. OHONMMHEHHAS cXemMa
y4acTKa CHCTEMbI 3JEKTPOCHAOKEHHsS TMpEJCTaBiI€HAa Ha pHCYHKe. BpBox o
HEO0OXOJMMOCTH U MECTE YCTAaHOBKU OpraHa HalpaBJIEHUs MOIIHOCTHU JJIsi MEXIy(}a3HbIX
TOKOBBIX OTCEYEK MOSCHUTD.

MNncA Nnc b

OnHonuHeNHas cxema y4yacTKa CUCTEMbI AJIEKTPOCHAOKEHUSI



