OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE
33[HI/ITa 1 aBTOMAaTHKa BHGKTpOSHQpFGTHLIeCKI/IX CHUCTEM

Kox monyis Moayanb
1160250(1) 3amuTa 1 aBTOMAaTHKa 3JIEKTPOIHEPTreTUYECKUX
CUCTEM

Exarepun0Oypr



OI_ICHOLIHBIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Damunns, nm, Yd4eHasl cTeNneHb, IMoapa3nenenue
Ne ni/m JomxHoCcTh
0T4eCTBO yueHoe 3BaHHe

1 borpanosa Jlapuca KaHauaaT JloueHt aBTOMAaTU3UPOBAHHBIX
denopoBHa TEXHUYECKUX MEKTPUIECKUX CUCTEM

HayK, JIOIICHT
2 MyxneiauH Hukura KaHgugaT JloneHT ABTOMAaTHU3UPOBAHHBIX
JmuTtpueBuy TEXHUYECKUX ANEKTPUUECKUX CUCTEM

HayK, 0€3 y4eHOTo
3BAHUS
3 IInecusaes EBrenni KaHIuIaT JlonieHT ABTOMATU3UPOBAHHBIX
AHaTOJIbEeBUY TeXHUYECKUX NMEKTPUUECKUX CUCTEM
HayK, 0€3 y4eHOIo
3BaHMS

4 CyBopoB AHTOH KaHaugaT Houent ABTOMAaTU3UPOBAHHBIX
AJekceeBUY TeXHUYECKUX MEKTPUUECKUX CUCTEM

HayK, JIOLEHT
5 ®enortoB Biagumup KaHaugaT JlomieHT ABTOMAaTHU3HPOBAHHBIX
[TaBnoBuy TEXHUYECKUX AIEKTPUUECKUX CUCTEM

HayK, JOLCHT

CoraacoBaHo:
VYrnpasnenue 06pa3oBaTeNbHBIX MPOTPAMM 1O.J1. MaeBa




ABTOpBI:

Ilnecusies EBrennii AHaTOJIbEeBUY, J{OIIEHT, ABTOMATH3UPOBAHHBIX JJIEKTPHUUECKUX

CUCTEM

CYBO])OB AHTOH A.HelcceeBnq, I[OIICHT, ABTOMATH3UPOBAHHBIX JICKTPUICCKHUX

CHUCTEM

CTPYKTYPA U OBBEM JUCIUIIJINHbI

3amura "

AIEKTPOIHEPIE€THYCCKHUX CUCTEM

aBTOMaTHKaA

1. O0bem AUCHHUILIMHBI B| 10
3a4eTHBIX eINHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexunn
[IpakTHueckue/ceMuHApCKUe 3aHATHS
JlaGopaTopHble 3aHATHS

3. IIpome:xxyToyHast aTTecTalusd 3auer
OK3aMeH
KypcoBoii npoexT

4. Texkymas arrecrauus KontponrHas pabora 4
Pacuernas pabora 2

2. NIVIAHUPYEMBIE PE3VYJIbTATDBI

OBYYEHUAA MHIAUKATOPBI) IO

JAACHUIIVIMHE MOJAYJIA 3amuTa n aBTOMATHKA JIEKTPOIHEPIeTUICCKUX CUCTeM

Wupukatop — 3TO mpu3HAaK / CUTHAN/ MapKep, KOTOPBIM IOKa3bIBAaeT, Ha KaKOM YPOBHE

00yJaronuics T0JKEH OCBOUTD Pe3yJIbTaThl 00YUSHHS U UX MPEABSIBICHUE JOJKHO TTOITBEPIUTH

(hakT OCBOCHHS MPEAMETHOTO COACPIKAHUS TaHHOW MTUCIUIUIAHBI, yKa3aHHOTO B Tabd. 1.3 PIIM-

PIII.

Tabmuua 1

Koa 1 HaumeHoBaHue

[Lnanupyembie pe3yJabTaThl

KonTposbHO-011cHOYHBIE
cpeacTBa /1 OLleHHBaHUSA

KOMIIETeHIIM U o0y4eHHs1 (HHIMKATOPHI) AOCTHIKEHUS pe3yabTara
o0y4eHus 1o AMCHHUILINHE
1 2 3

[TK-38 -Cnocoben

OCYIIECTBIISATH BBIOOD
TEXHOJIOTHYECKOTO
00opyI0BaHUs
00BEKTOB
AIIEKTPOIHEPTETHKH,
y4aCTBOBAThH B €TI0
o0CITy’)KMBaHUU U
peMoHTe

3-14 - OnuceIBaTh Ha3HAUYCHUE,
MPUHIUIIBI BBITIOJTHEHUS
YCTPOWCTB PEIIEMHOMN 3aIUTHI TSI
pPa3IUYHBIX 3JIEMEHTOB
AIEKTPOIHEPTETUUECKUX CUCTEM
3-15 - XapakTtepu3oBaTh 00J1aCTh
MIPUMEHEHHUST KOHKPETHBIX
YCTPOWCTB peJICHOMN 3alIUThI
3-16 - OnuceIBaTh COBPEMEHHBIE
3JIeMEHTHbIE 0a3bl yCTPOUCTB
pEeJIEHOM 3alIUThI

3-17 - OnuceiBaTh Ha3HAYCHME,
MIPUHITUTIBI BBITIOJTHEHUS
YCTPOWCTB CETEBOM

3auet

KonTponbnas padora No 1
KontponbsHas pabora Ne 2
Kontponbhas padora Ne 3
KonrtponbsHas padora Ne 4
KypcoBoii nmpoekT
JlaGopaTtopHble 3aHATHS
Jlexiuu
[IpakTyeckue/ceMruHApCKUE
3aHATUS

Pacuetnast pabora No 1
PacueTtnas padota Ne 2
DK3ameH




MPOTUBOABAPUMHON aBTOMATUKHU
JUISL pa3JIMYHbBIX JIEMEHTOB
AJIEKTPOIHEPIETUUECKUX CUCTEM
3-18 - XapakrepuzoBaTh 001aCTh
MPUMEHEHUsI KOHKPETHBIX
YCTPOWCTB CETEBOU
MPOTUBOABAPUHON aBTOMATUKH
[1-7 - OcyecTBasATh
000CHOBaHHBIN BHIOOP YCTPONCTB
pEeJIEMHOM 3aIIUTHI U CETEBOU
MNPOTUBOABAPUMHON aBTOMATUKHU
IEKTPOIHEPTETUUECKUX CUCTEM
I1-8 - HactpauBarth ycTponcTBa
pEeJIEHOM 3aIUTHI U CETEBOU
MPOTUBOABAPUHON aBTOMATUKHU
Ha pacu€THBIC 3HaYEHUS paboUnX
napameTpoB

Y-10 - BeiOupatsb ycTpoiicTBa
CETEeBOM MPOTUBOABAPUNHOMN
ABTOMATHUKHU JIJIS1 PA3JIMYHBIX
3JIEMEHTOB
IEKTPOIHEPTETUUECKUX CUCTEM
V-11 - OcyiiecTBasTh pacuér
YCTaHOBOK JJIsl pa3JIUYHBIX THIIOB
CETEeBOM MPOTUBOABAPUINHOMN
aBTOMATUKH

VY-8 - BeiOuparh ycTpoicTBa
pEeIIENHOM 3aIATHI TSI
pa3IUYHBIX 3JIEMEHTOB
IEKTPOIHEPTETUUECKUX CUCTEM
V-9 - OcymiecTBasiTh pacuér
YCTaBOK ISl Pa3JIMYHBIX THUIIOB
peNeHOM 3alTUuThI

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAU 11O
JNCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOTUYECKAS KAPTA BPC)

3.1. [Ipouenypsl Tekyuieid U1 NPOMeKYTOUHOM aTTEeCTAUMHU MO JUCIUNJINHE

1. Jleknum: KOZ)([)(])I/IIIHeHT SHAYUMOCTHU COBOKYITHBIX PE3YJbTATOB JEKIIUOHHbIX 3aHATHI

—0.6

Texkymas arrecTanus Ha JEeKIUAX Cpoxu — Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHast B 0aJj1ax
Heest

KOHMPOJbHASL paboma 1,7 20

KOHMPONbHASL paboma 1,12 20

pacuemuas paboma 1,9 30




pacuemuas paboma | 1,15 | 30

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJbTATOB TeKYIel aTTecTannu no Jekuusam — (.4

IIpome:xxyTouHasi aTTecTANMS MO JEKIUAM — JK3aMeH
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTALMH 10 JEeKIUAM
- 0.6

2. IIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
pe3yabTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHATH — (.2

Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumaib

3aHATHAX ceMecTp, | Has OLlEHKa
y4yeOHas B 0as1ax
HeeJIs

Boinonnenue 3a0anuil Ha npaKmu4ecKux 3aHsAmusix 1,16 100

BecoBoii kK03 (puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyLlel aTTeCTAlUM 110
NPaKTHYECKUM/CEMUHAPCKUM 3aHATUAM— |

IIpomexyToOYHAsA ATTECTANMA 10 NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM—HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB MIPOMEKYTOYHOMN ATTECTALHMHU 110
NPAKTHYECKHM/CEMHHAPCKUM 3aHATHAM— HE IIPEe1yCMOTPEeHO

3. JlabopaTopHble 3aHATUSA: KO3 (PUIIHEHT 3HAYMMOCTH COBOKYNHBIX Pe3y/IbTaTOB
JadopaTopHbIX 3aHsaTHil —.2

Texyuiasi aTTecTalus Ha JJAG0PATOPHBIX 3aHATHAX Cpoxun — | Makcumajiab
ceMecTp, | Has OleHKAa
yueOHasi | B 6ajiax

HeeJst

Buinonnenue u 3auuma omuemos no 1ab60pamopHuiM padbomam 1,16 100

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TEeKYyILIeH ATTECTALMH 110 JIA00PATOPHBIM
3aHATHAM -

IIpomexyTouHas aTTecTANMA 110 JJA0OPATOPHBIM 3aHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOYHON aTTECTALMH 110
JIA00PATOPHBIM 3AHATHAM — He I1PeIyCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB OHJIANH-3aHATHH
—He NPeIyCMOTPEHO

Texymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax

HeJeJIs

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleill aTTeCTAUNH 110 OHJIANH-
3aHATHAM -He [IPelyCMOTPEHO

IIpomexyTouHasA aTTeCTAUMA M0 OHJIAWH-3AHATHAM —HeT
BecoBoii k03¢ puumeHT 3HAYUMOCTH Pe3yJIbTATOB MIPOMEKYTOYHOM aTTeCTALIMHU 110 OHJIANH-
3aHATHAM — HE NIPeYyCMOTPEeHO

3.2. [lpouenypsl Tekyuieid M1 NPOMeKYTOUHOI aTTECTALIMUA KYPCOBOI padoThI/IPoeKTa

Texkyumas arrecranys BbINOJTHEHHUS KyPCOBOi Cpoku — cemectp, | MakcumanbHas
paboThI/MpPoeKTa yuyeOHasi HeJleJisl | OLlEHKA B 0ajliax

BecoBoii k03¢ punueHT TEeKyed aTTeCTAIlUN BLINOJHEHUS KYPCOBOii padoThl/IpoeKTa— He
MPEAYCMOTPEHO

BecoBoii kK03(p)(puIHEeHT MPOMEKYTOUHOM ATTECTALMU BHINIOJIHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIUUTHI — He NPeIyCMOTPEeHO

3.1. lIpouenypsl TeKkyuieid 1 MPOMeKYTOYHON aTTEeCTALMHU 110 JUCIHUIIMHE




2. Jlekumum: KOZ)(l)q)l/IHI/leHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHATHI

—0.65

Texkymas arrecTanus Ha JEeKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OLlEHKA
yuyeOHast B 0aJsiax
HeeJIs

KOHMPOJbHAA paboma 2,6 35

KOHMPOJIbHASL paboma 2,7 35

Paboma Ha nexyusx 2,7 30

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYLIeH aTTecTalUM 10 Jekuuam — 0.4

IIpome:xxyTouHasi aTTecTAlUS MO JEKIUIAM — 3a4eT
BecoBoii kK03(p)(puHeHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOUYHOM ATTECTAIUM I10 JIEKIMAM
—0.6

2. [IpakTHYecKkue/ceMUHAPCKHE 3aHATHS: KOO(P(PUIMEHT 3HAYUMOCTH COBOKYIMHBIX
pe3yJbTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHsiThii — (.1

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OLlEeHKA
yueOHast B 0aJsax
HeeJIs

Boinonnenue 3a0anuti Ha npakmu4ecKux 3aHsamusx 2,7 100

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIled aTTecTaluH 110
NPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— |

IIpomexyTouHas aTTecTALMA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [IPe1yCMOTPEeHO

3. JIaGopaTopHbIe 3aHATHS: KOIQ(PHUIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
Ja0opaTopHbIX 3aHsaTHil —.25

Texkymas arrectauus Ha Ja00PATOPHBIX 3aAHATHAX Cpokn — | Makcumaib
ceMecTp, | Has OLleHKa
yueOHas B 0as1ax

He/eJIs

Buinoanenue u 3auwuma omuemos no 1abopamopHuvim pabomam 2,7 100

BecoBoii kK03()(puHEeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTANNH 10 Ja00PATOPHBIM
3aHATHAM -1

IIpomexyTouHAast aTTeCTALMSA MO0 JAOOPATOPHBLIM 3aHATHAM —HET
BecoBoii k03¢ GuUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI aTTECTALMHU 10
JIA00OPATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3aHaTus: K03QPUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIAWH-3aHATHI
—He NMPeAYCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAMH-3aHATHAX Cpoxn — | Makcumaib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajiax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He 11PeyCMOTPEeHO

IIpome:xxyTouHasi aTTecTANNS M0 OHJIAMH-3aHATHAM —HET
BecoBoii k03¢ (puHeHT 3HAYNMOCTH Pe3YJIbTATOB POMEKYTOUYHOM ATTECTAIUM 110 OHJIAWH-
3aHATHAM — He [IPeyCMOTPEeHO0




3.2. [lpouenypsl TeKyuieid ¥ NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThl/MpoeKTa

Tekymasi aTrecTauusi BbINOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajabHast

padoThI/MpoeKTa

yuyeOHasi HeJleJisl | OIleHKA B fajliax

BecoBoii k03¢ ¢uLMEHT TeKyllell aATTeCTAllMN BbINOJHEHUsSI KYPCOBOI pa0oThl/IpoeKTa—

BecoBoii k03 GuUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHUS KYPCOBOM
padoThI/MPOEKTA— 3aIUUTHI —

4. KPUTEPUU U YPOBHU OLEHUBAHUSA PE3YJIBTATOB OBYYEHUA 110
JUCHUIVIMHE MOAYJIA

4.1. B pamkax BPC npuMeHst0TCS yTBEpK/A€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TPU3HAKH)
OLICHUBAHUS JOCTHKEHUH CTYJEHTOB IO TUCIUIUINHE MOIYJs (Tabis. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOINpPUATUI Ha COOTBETCTBME YyKa3aHHbIM B Tabn.l pesynbratam oO0ydeHus

(MHAMKATOpaM).

Taonuua 4

Kputepun onenuBanns y4eOHbIX JOCTHKEHUH 00yYAIOIINXCS

PesyabTaTsl Kpurepun oneHnBaHusi yueOHbIX JOCTH:KeHHUI, 00y4aromuxcs Ha

00y4eHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPAM

3HaHUs CTyeHT 1eMOHCTpUPYET 3HAHUs ¥ IOHUMaHUe B 00J1aCTH U3YUYEHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOAUMBIE IS MPOAOIDKEHUS
oOy4eHUsT W/WIW BBIIOJHEHUS TPYIOBBIX (YHKUUMNH U JEHCTBUH,
CBSI3aHHBIX C NPO(ECCUOHATBHOM I TEITbHOCTBIO.

Ymenus CTyeHT MOXKET MPUMEHATh CBOM 3HAHUS M TIOHMMaHue B KOHTEKCTaXx,

IPEJCTaBICHHBIX B OLICHOYHBIX 33JaHUSX, JEMOHCTPUPYET OCBOEHHUE
YMEHHM Ha ypOBHE YKa3aHHBIX HHAWKATOPOB U HEOOXOJUMBIX ISt
NPOJOJKEHUsT OOYYEeHUsI W/WIM BBIOJHEHUS TPYIOBBIX (YHKUUH U
JIeICTBH, CBSI3aHHBIX C MPOodecCHOHATbHOM 1eTENbHOCTHIO.

OunbIT /BiIageHUE

CTyneHT AEeMOHCTPHPYET ONBIT B OOJAacCTH H3Y4YEeHUS Ha YPOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyIeHT AEeMOHCTPHUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIHTATOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHUKATOPOB.

CtymeHT CcnocoOCH BBIHOCHTH CYXXICHHS, JIel1aTh OICHKH U
(hopmyIHUpOBaTh BBIBOBI B 00JIACTH N3YUYEHUSI.

CTyAeHT MOXKET cOO0IIaTh MPETOAaBATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHE U YMEHHS B 00JIACTH M3YYCHHUSI.

4.2 ]Ins olleHUBaHUS YPOBHSI BBIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEIEHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJAYJIA) HCIOJIb3yeTCs
yHHMBEpcalibHasl mKaa (Tadi. 5).

Tabmauma 5

Ixaja oueHUBAHUA JOCTHKEHHUS Pe3yJIbTAaTOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapaKkTepuCcTHKA YPOBHeEH J0CTHKEHHS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conep:xaHue ypoBHA IkaJia oneHUBAHUA
n/n BbINIOJIHEHHUS KPUTEPHUSs
OlLIEHUBAHMS Pe3yJIbTATOB




o0y4eHHs Tpaguuuonnas KavecTBenHasn
(BBINOJIHEHHOE OILIEHOYHOE XapaKTepUCTHKA YPOBHS XapaKTepucTH
3ajaHue) Ka YPOBHSI
1. Pe3ynbrarel oOydeHmst OTan4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) JOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMeE, 3aMeUYaHUll HET
2. PesynbTarel o0yueHus Xoporto Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEUYaHMSI,
KOTOpbIE HE TPEOYIOT
00513aTeITLHOTO YCTPaHEHUS
3. PesynbTatsl o0yueHus Y 10BIIETBOPUTEIIBHO [Toporoserii (IT)
(MHIMKATOpPbI) JOCTUTHYTHI HE B (40-59 6annos)
TIOJIHOM Mepe, ecTh 3aMeUaHusl
4. OcBoeHue pe3ynbTaToB 00yUEHUS HeynosnerBopurens He HenocraTounsrit
HE COOTBETCTBYET UHAMKATOPAM, HO 3a4TEHO (H)
MMEIOTCS CYIIECTBEHHBIC OMMOKU U | (MeHee 40 6aymioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa
5. PesynbraT 00y4eHus HE JOCTUTHYT, HemocratouHo CBUIETENHCTB Her pe3ynbrara

3aJaHNC HEC BBIITOJTHCHO

JJI ONCHUBAHUWA

5.

COAEPKAHME KOHTPOJILHO-OIIEHOYHBIX MEPONPHUATHI 1O
TUCIUATITAHE MOTYJISI

5.1. Onucanue ayAWTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE
MOYJIfl

5.1.1. Jlekuun

CaMocTOsATeIbHOE HW3YYECHHE TEOPETHUECKOT0 MaTepuana IO TeMam/pasfelaM JeKIUui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. lIpakTHYecKkne/ceMUHAPCKUE 3aHATHS

[IpumepHBbIi IEpeyYeHb TeEM

.

MakcuMaabHbIE TOKOBBIC 3AIIUTHI

2. HHCT‘JHIIHOHHBIC 3alUTHhI

3. duddepenunanbubie 3aUThI

HpHMCthle 3alaHuA

. [e /] [e [e A\ A\ = —i [e ¢ .
1. PaccuuraTh yctaBku TOKOBBIX oTceuek Nel u No2 B coctase 3amut JIOII

2

c1 S &
(~foe e

1. OnpegeTHTs: YCTREKH TOKOEEX oTceder MaMel, 2:

Hexodusle Oauubie:
C 2 E=E-=150 kB

A=10 O, Ap=15 Om

x=20 Oum

2. PaccunTaTh yCTaBKY MEPBBIX CTYIIEHEN TUCTAHIIMOHHBIX 3aIluT JIMHUK Nel 1 Ne2.




1 2 - Hexoounvire oarmvie:
C1 e T L Eq=Eo—=121 kB
@_I_D é ﬁ i .Xl:l:].s OM, Xc}_‘_:ll] OM
Xm=10 Om, X =15 Om
C2 ,
@ i Im H.p.=2?0 A

3. Paccuurath TOK cpabarsiBanus AU depeHIManbHON 3auTh Tpanchopmaropa tuna TPJIH-
25000/100.

HcxonHble naHHBIE:

1) nByxoOMoTtounslii Tpanchopmatop TPIH-25000/110, U BH=115 kB, U HH=10,5 kB,
Uk(%)=10.5%, PITH +/- 9*1,78%

2) 'cuctema: Ec makc=123 kB, Ec mua=118 kB, Xc makc=5 OM, Xc mMua=8 OM

LMS-nmnatdopma — He mpeaycMOTpeHa

5.1.3. JlabopaTopHble 3aHATHUS

[IpuMmepHBIil IEpEeUYeHb TEM

1. UcnbiTanue TpancopMaTOpOB TOKA U PUIBTP pejie HaupsHKeHUs U TOKa 0OpaTHON
II0CJIE0BATEIBLHOCTH

2. KombunupoBanHoe TokoBoe pene PT-80

3. Pene MakcuManbHOM TOKOBOW 3aLUThI C HE3aBUCUMOM XapaKTEPUCTUKOM

4. Pene HanpaBiaeHHUs] MOLTHOCTH

5. HampaBneHHas MakcuMasbHasl TOKOBas 3alllUTA CETH C JBYXCTOPOHHUM ITUTAaHUEM

6. JIByxcTyrneHuaTasi TOKOBas 3alATa PaJUAIBHON CETH HAa IEPEMEHHOM OIEPaTUBHOM TOKE C
JICITYHTUPOBAHUEM KaTYIIKH OTKIIFOUEHHUS

7. TokoBbIe pene ¢ OpicTpoHackIatonMucs Tpaacpopmatopamu cepuit PHT u [I3T

8. Peneiinas 3amura MOHMKAIOMIETO TpaHChopMaTopa

9. 3amuTa CHHXpOHHOT'O F'eHepaTopa OT OAHO(pA3HBIX 3aMbIKAaHUH Ha 3eMJII0 B OOMOTKE
craropa tuna 33I'-1 u B ooOMoTKe poTopa Tuna P3P-1

10. ABTOMaTu4eckoe NoBTOpHOE BKItoueHue JIOII

11. ABP tpanchopmaropa coOCTBEHHBIX HY K] 3JIEKTPOCTAHIUH

12. Pene yacrotel PU-1 1 aBTOMaTnka 4actoTHOM pasrpy3ku AUP

LMS-mmaTdopma — He mperycMOTpeHa

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHbIX MEpPONPHUATHH H CPeACTB
TeKyLIero KOHTPOJIsl 0 AUCHMIIINHE MOAYJIS

PaznoypoBHeBoe (quddepeHnnpoBaHHOe) 00yUeHHE.

BasoBbIii

5.2.1. KouTpoabHas padora Ne 1
IIpuMepHBIi TIepeYeHb TEM
1. Pacder ycTaBOK TOKOBBIX 3aLIUT OT MEKIY(Pa3HbIX KOPOTKUX 3aMbIKaHUI
[TpumepHbIe 3a1aHus



1. Pmycranm TOKOBBIX oTceqex NoNel (2 crymenn), 2 m MT3 NaNe 1 1 2:
2 Hcxoonsle oaxnble:
0+ n1 o 12 E.=E.=37 B

@—I—Dw - |- xam15 0 xm20 0
R_m=3 On, Rm=4 Om

Xm=6 On, X=8 Om
Imep=320A

Im s =400 A
Imes=250A
Imuae=325A
tearn2=0.,5 C

Paccuntath ycTaBKHM MakCcUMabHBIX TOKOBBIX 3amuT JIDIT (TO, TOB, MT3) mst 3ananHOM

CXEMBI
LMS-matdopma — He perycMOTpeHa

5.2.2. KonTpoJsbHas padora Ne 2
[IpuMmepHBIil IEpEeUYEeHDb TEM
1. Pacuet ycTaBOK nucTaHIMOHHBIX 3amuT JIDIT
[TpumepHbie 3axanust

1. Paccumtats Z.; H I, 119 AHCTAHIHOHHEIX 3amHT Nel (3 crynenn) B Ne2 (2
CTyTeHH):
1 2 Hexoonwie 0anwbie:
1 e 111 > N2 Ec;=121 kB, Ec;=121 B
ot

& Xe1=5 Om, Xez=4 Ou
XAm=12 OM, X;=10 Om
Im wp=250 A (Maxc.)
Im up=200 A (Maxc.)
lemme=2 C

Paccunrats ycraBku /3 JIDII s 3aganHOM cXeMbl ceTH
LMS-nnatdopma — He npeaycMOTpeHa

5.2.3. KonrpoJsbHas padora Ne 3
[TpumepHBIil IEpeUeHb TEM
1. ABTOMaTHu4€CKO€ MOBTOPHOE BKIFOYEHUE
IIpumepHble 3anaHus
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1. TpeGosarma x AITB
2. YEasaTe UeNH DOATCTOEEH B Imycka ATIR
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3. VEazate cbnacte npenenermrs HATIB

4. Paccumrarts veTaery t, ogEorparsore ATIE BT 110sB.t,=014 ¢

5.2.4.
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(D v D%

Pue. 14, Cxema ABP cunoporo Tpanciopuaatopa cobcTaerHLE Wy
(Cxewma B COCTOAHMM roToBHocTs K pabore, T Q1 » Q2 sncwess,a 03 n Q4 otemsouens )

3. ¥rasaTe o0macTh npeuerernt ABP
4. PaccewstraTh yeTaERY to.. ABP cesammommoro srmmouatend 10 8B, o, cn =06 c.
3. VEasaTte BHIE veTpoHeTe P3RA . ¢ KoTOpEDME coriacyeTed JeficTere ABP.

LMS-miardopma — He mpexycMOTpeHa

5.2.5. PacueTrnas padora Ne 1

IIpuMepHBIii IepeYeHb TEM

1. Bo16op TUIOB M pacy€T mapaMeTpoB cpadaThIBaHUSI MAKCUMAJIbHBIX TOKOBBIX 3aIUT OT
Mex 1y ha3HbIX KOPOTKUX 3aMbIKaHHH

[TpumepHble 3a1aHuA

Pa3paboTaTh cXeMbl, pacCUUTaTh MapaMeTphl cpadaThiBaHUS (YCTaBKH) M OLICHUTH
BO3MOXKHOCTbH (3()(heKTUBHOCTH) MPUMEHEHHSI MAKCUMAIIbHBIX TOKOBBIX 3aIIUT OT MEXAy(ha3HbIX
KOPOTKHUX 3aMBIKAHHUH C Pa3IMYHBIMU CIIOCOOAMH 00ECTICYeHUS CEIEKTUBHOCTH (OTACTBHBIX
THUIIOB 3aIIUTHI: TOKOBAsl OTCEYKAa MTHOBEHHAs!, TOKOBAsl OTCEUYKA C BBIIEPIKKOM BPEMEHHU
cpabatbiBanus, MT3 ¢ HE3aBUCUMOI WM C 3aBUCUMOM BBIIEP>KKOW BpEMEHU cpabaThIBaHUS;
CTYNEHYATHIX 3aIUT) HA dJIEMEHTaX dJEKTPUUIECKOM ceTn 6-35 kB.

PacueTHyio paboTy BBIIIOJHUTH AJISl BapHaHTa peaju3aluy 3aliUT Ha 6a3e
ANEKTPOMEXAHUYECKUX pelie TOKa, HanpskeHus (Mpu HeoOX0IUMOCTH) ¥ BpEMEHHU.

HNcxoaHble TaHHBIE:

CxeMa 3JICKTPUIECKOM CETH M IMapaMeTphbl 000PY0BaHMS JIJIS CO3/IaHUs PACUETHONW MOJICITH H
JIOTIOTHUTEIIHHBIC TTApaMeTPhI ISl PAaCYETOB MPEICTAaBICHBI HA PUCYHKE U B Ta0muiie 1.

Tabmuna 1 — Ucxognas nuadopmanus
OxBuBaieHThl 3Heprocucremsl Cucrema (U_HOM=35 kB)

S xk3=1000 MBA,E C=1,05-U nHom

JIvuaum snextponepenaun JI1, J12, JI3 — BJI 35 kB

12



JI1 — AC-120, [r_0=0,244 Om/km,x[]_0=0.414 OmM/kM,I=7,5 kM

JI2 — AC-70, Tr_0=0,422 Om/xm,x[1_0=0.432 Om/kMm,1=3,2 xm

JI3 — AC-120, [1r_0=0,244 Om/xkm,x[]_0=0.414 Om/xm,l1=4,5 xm

Tpanchopmaropsr 35/6(10) kB T1 — TMH — 2500/35/6,3, u_(x%)=6,5%,AP_K=26,0 kBT
T2 — TMH - 6300/35/11, u_(x%)=7,5%,AP_K=46,5 kBT

Tpanchopmaropsr /6(10)/0,4 kB T3 — TM — 1000/6/0,4, u_(x%)=5,5%,AP_K3=12,2 kBt
T4 - TM - 630/6/0,4, u_(x%)=5,5%,AP_K3=7,60 kBT

Bpewmst cpabaTeiBaHUs 3aIIUTHBIX YCTPOUCTB (OTKItoueHus) Harpy3ku H1 — 0,5 ¢; H2 — 0,1 ¢;
H3-0,12¢
ABToMaTnueckue BeIKItouaTean — 0,2 ¢

[Tpu BeIMONTHEHNH PabOTHI HEOOXOAUMO:

1) BEIOpaTh THITBI 3AIIUT;

2) BbIOpaTh cxeMmbl coenunenus TT;

3) paccuuTaTh TOKU CpadaThIBaHUS 3aLIUT C YYETOM XapaKTEPUCTHK MPUMEHSIEMbIX pelie;

4) npoBepUTH UyBCTBUTEIBHOCTD 3aILIUT;

5) onpenenuTh BpeMs cpabaThIBaHUsI 3aIIIUT;

6) IOCTPOUTH KapThl CEIEKTUBHOCTH (TpaprKu COTIIACOBAHUS 3AIIUT MO BPEMEHH) JIJIs
BapMAHTOB UCIIOJHEHMS 3aIUT C HE3aBUCUMON 1 3aBUCHMOM XapaKTEpPUCTUKAMU BPEMEHU
cpabaTbIBaHuUs;

7) cnenaTh BBIBOJBI IO PE3YJIbTaTaM pPacyETOB.

JlononHuTeIbHBIE YKA3aHUS:

[Tpu paccmoTrpenuu 3amuT TpaHchopmaTopos 6/0,4 kB Ha knacce HanpskeHust 6 kKB 3amuTsel
BBITIOJIHUTH Ha 0ase pese Toka npsmoro nericteus (pesne tuna PTB (MT3) u PTM (otceuka)).
Samutsl JIDIT u Tparnchopmaropos 35 kB BeimoaHuTh Ha 6a3e pene TunoB PT-40 (3amuTa ¢
HE3aBUCUMOM XapaKTepUCTUKOW BpeMeHH cpabaThiBaHus1) U PT-85 (3amuTa ¢ 3aBHCHMOA
XapaKTePUCTHKON BpEMEHH cpabaThIBAaHUS U OTCEUKOM).

[Ipu HEyAOBIETBOPUTENBHON YyBCTBUTENBHOCTH MT3 BBIIIOJIHUTE C IyCKOM IO
HaPSKEHUIO.
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Cucrema 35 KB

: @D m

LMS-mmaTdopma — He mperycMOTpeHa

5.2.6. PacueTrnas padora Ne 2

[IpuMepHBIil epeyeHb TeM

1. Pacuér mapametpoB cpabarbiBaHus nuddepeHanbpHoi 3amuThl TpaHcopMaTopa Ha 0aze
pelie ¢ HaChIAIUMUCS TpaHCHOPMATOpPaMH TOKa

[TpumepHbIe 3a1aHus

PaccunTath napameTps! cpabaTbiBaHus (YCTaBKH) U OUEHUTH 3PPEKTUBHOCTD MPOJOIbHBIX
nuddepeHranbHbIX TOKOBBIX 3alUT TpaHC(HOPMaATOPOB, BHIIIOJHEHHBIX Ha Oa3e pelie ¢
HACBHIILAIOIIMMUCS TpaHc(hopMaTopaMu TOKA.

PacuetHyto paboTy BBHINOJIHUTH JJIs BApHAHTA PEANM3aLUU 3aIIUT Ha O6a3e pene ¢
HachIIaIMMucs Tpancopmaropamu Toka TunoB PHT-565 u I3T-11.

Hcxonublie nanHble:

[TapameTpsl 000pyAOBAHUS I CO3AAHHS PACUETHON MOCIN U JIONIOJHUTEILHBIC TapaMeTPhI
JUTSL pacuETOB MPeECTaBICHBI B Ta0IHIIE 1.

Ta6muma 1 — Mcxoanas uabopmarus

Bapuant Hanpspkenue BHenHel cuctemsbl, KB ConpoTusnenue cuctembl, Om Tun
TpaHncpopmaropa HomunansHoe Hanpspkenue oomotkn HH, kB Bpems cpabatbiBaHus 3alUThI
NpHUCOEIUHEHUs, ¢ VIcTonp30BaHue paciierIeHIsl 0OMOTKH HU3IIETO HAPSHKEHUS

1 220 4.35 TALI-80000/220 10.5 0.2 —

21109.13 TAH-16000/110 11 1.0 —

3121 13.89 TPZIH-40000/110 10,5/10,5 1.8 ucronb3yercst

41109.15 TAH-16000/110 11 1.0 —

5121 13.11 TPJIH-40000/110 6,3/6,3 1.7 He ucnonb3yercs

6 220 4.19 TPIH-40000/220 11/11 0.2 ucnoas3yercs

7 220 4.33 TPALIH-63000/220 11/11 0.2 ucnons3yetcst

[Tpu BbIOIHEHUH PaOOTHI HEOOXOIUMO:

1) U3yunTh IPUHIUIIBI IEUCTBHS pacCMAaTPUBAEMbl B paboTe peie;

2) BbIOpaTh cxembl coenunenus TT;

3) paccuuTaTh TOKM cpadaThIBaHUS 3aLIUT C YYETOM XapaKTEPUCTHK MPUMEHSIEMBIX pelie;
4) npoBEepUTH UyBCTBUTEIBHOCTD 3aIIIUT;

5) cnenaTh BBIBOJBI IO PE3yJIbTaTaM pacyEToB.

LMS-matdopma — He IperycMOTpeHa
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5.3. Onucanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOUYHOT0 KOHTPOJISI 1O
AUCHHILTAHE MOTYJISt

5.3.1. 3auer
Crnncok npuMepHBIX BOIIPOCOB
1. ABromatuueckoe noropHoe BkiodeHue (AIIB) anementoB 93C. Haznauenue u
ocHOBHbIe TpeOoBaHus Kk AlIB.
2. OcHoBHble THNBI ycTpoiicTB AIIB, 061acTs ux npuMeHeHusl.
. Cxembl AIIB u ux pabora, pacuér ycraBok AIIB
. AIIB o1HO- ¥ ABYKpaTHOTO ACHCTBHUS.
. Tpexdaznoe AIIB (TAIIB).
. Onnodaznoe AIIB (OAIIB).
. Ocobennoctu peanuzanuu AIIB Ha TMHUAX C IBYXCTOPOHHUM IMUTAHUEM.
. Hecunxponnoe AIIB (HAIIB).
9. AIIB c xontpoisieM cunxponusma. AIIB ¢ oxxunanuem (AIIBOC) u ynaBiuBanuem
(AIIBYC) cunxpoHusma.
10. Beictponeiictyromee AIIB (BAIIB).
11. ABTOMaTH4eckoe MOBTOPHOE BKIIFOUEHUE IIMH 3JIEKTpoCcTaHui U noactanuuii (ATIBII).

0 3 N L W

12. ATIB (myck) a5meKkTpoiBUraTesnei.

13. ABTomartuueckuii BBo1 pe3epBa (ABP) B OOC. Haznauenue u ocCHOBHbIE TPeOOBaHHUS K
ABP.

14. OcHoBHbIe TUIBI ycTpoiicTB ABP, 001acTh UX npuMeHEHus.

15. Cxemsl ABP 1 ux pabota, pacuér ycTaBoOK.

16. ABToMaTuueckas yactotHas pasrpyska (AUP) B DOC. Haznauenue, obiacthb
npuMeHeHus, Tpeboanus k AUP.

17. Ilpunnun pabotsl u cxembl AYP.

18. JlnanazoHsl ycTaBoK Kareropuit / ouepeneit AUP.

19. Onpenenenue 06béMoB AYP.

20. YacrotHoe AIIB.

21. Obecnieuenne B3aMMOJEHCTBUS YCTPONCTB CETEBOM aBTOMATUKU U PEJICHHON 3alllUThI

LMS-matdopma — He perycMOTpeHa

5.3.2. Ok3amen

Cnucok NpUMepHBIX BOIPOCOB

1. Haznauenue peneiinoit 3aumuTtsl (P3).

2. [IpyHIMITBI BBITIOJIHEHUS 1 OCHOBHBIC TPeOOBaHUS, MPEABIBIIIEMbIEC K ycTporcTBaM P3.

3. YerpoiictBo u koaddunmeHT Tpanchopmaru Tpanchopmaropon Toka (TT).

4. Iorpemnoctu TT u pakTOpHI, BAUSAIOMINE HA UX BEJIUYUHY, KIacchl TOYHOCTH. Boi6op TT
Juts yetpoiuicts P3.

5. Cxembl coetuHeHUs TpaHCHOPMATOPOB TOKA U X aHanu3. [lonstue kex u ero uncneHHbie
3HAYCHMUS.

6. YctpoiictBo u k03 duirert tpancopmanuu tTpancpopmaropon Hanpspkenus (TH).

7. Horpemrnoctu TH 1 pakTopsl, BAUSIONINE HA X BETUYHUHY, KJIACCHI TOYHOCTH.
Omnpenenenue MOIHOCTH BTOpUYHOM Harpy3ku TH u npoBepka ee Ha JOIyCTUMOE 3HAUECHHUE.
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8. CxeMbl coeIMHEHUs OAHO(Aa3HBIX TPAHC(HOPMATOPOB HANIPSHKEHUS M UX aHAIIU3.
Tpexdasnbie TpanchopMaToOpbl HAMPSIKEHUS U CXEMBI COSAMHEHUS] UX 0OMOTOK.

9. Haznauenue GpuiIbTpOB CHUMMETPHYHBIX COCTABIISIFOIINX TOKOB U HATIPSKEHUH, BUIBI
(¢uIbTPOB.

10. ®unbTpbl ¥ PUIBTP-pesie TOKOB 00paTHON MOCIEA0BATENBHOCTH (CXEMHOE UCTIOJTHEHHE,
BEKTOpHAas JuarpaMma

11. ®unbTpsl ¥ PUIBTp-penie HanpsHKEHUN 00paTHOM MOCIe0BATENFHOCTH (CXEMHOE
WCIIOJIHEHHE, BEKTOPHAsI IMarpamma).

12. TlpuHiun nelcTBUs, CXEeMHOE UcronHeHue, pacuér lc.3, Ic.p, ku, tc.3 u cormacoBanue
3aIUT OTACNBHBIX AJIEMEHTOB 1O BpeMeHu cpabareiBanust MT3 ¢ He3aBUCHMON
XapaKTEPUCTUKON OT KOPOTKUX 3aMbIKaHUN

13. TlpuHIun KelcTBUsA, CXEMHOE HUCIoNHeHue, pacuér Ic.3, Ic.p, k4, tc.3 u cormacoBanue
3alUT OTAENIbHBIX JIEMEHTOB 10 BpeMeHU cpabateiBanust MT3 ¢ 3aBuCMMON XapaKTepUCTUKON
OT KOPOTKHX 3aMbIKaHUH.

14. MT3 ¢ myckom (6JIOKHPOBKOIA) OT pesie MUHUMAJIBHOTO HanpsbkeHus. HazHaueHnue mycka
u ero cxemHoe ucnonuenue. Pacuér Ic.3 u Ie.p, Uc.3 u Uc.p, mpoBepka ku.

15. MT3 ¢ KOMOMHHPOBAaHHBIM ITyCKOM IO HamnpshkeHHto. HazHaueHue mycka u ero CXeMHoe
ucnonnenue. Pacuér Ic.3 u Ic.p, Uc.3 u Uc.p, nposepka Ku.

16. HasnaueHne, NpUHIMI BBIIIOJHEHUS M CXEMHOE UCIIOJHEHUE HarpaBieHHon MT3.

17. Pacuér TOKa 1 BpeMeHHU cpabaThIBaHUs, MEPTBast 30Ha HarpaBieHHOH MT3.

18. YerpoiicTBO M pUHIMI JEHCTBUS, BEKTOpHAs AMarpaMMa U ypaBHeHue st MBp,
BHYTPEHHUH YroJl U yroJl MaKCUMaJIbHOM YyBCTBUTEIbHOCTH HHAYKIIMOHHOTO pelie
HaIlpaBJICHUS MOIIHOCTH.

19. CxeMbl BKIIIOUEHHSI pejie HaIllPaBJICHUs MOIIHOCTH U MIPEIbsBIseMble K HUM TpeOOBaHMS.

20. Ha3znaueHue, NpUHIUI ACWCTBUS, CXEMHOE HCIIOTHEHHE, PACUET TOKA CpadaThIBAHMUSA,
OIpeJieJIeHUe 30HbI ACHCTBUS U BPEMEHHU CpabaThIBaHNsI MTHOBEHHOM CENEKTUBHOM TOKOBOM
OTCEUKH.

21. HazHauenue, mpuHLIUT JIEHCTBUSA, CXEMHOE HCIIOJIHEHHE, PacUET TOKA CpabaThIBAHUS U
BpEMEHU CpabaThIBaHKUSI MTHOBEHHOU HECEJIEKTUBHOM TOKOBOM OTCEUKH.

22. Ha3naueHue, IPUHLUII JEHUCTBUSA, CXEMHOE MCIIOJHEHNE, PACUET TOKA U BPEMEHU
cpabaThIBaHUS TOKOBOW OTCEUYKHU C BBIIEPKKON BpeMeHU. CTyrneHuaTble TOKOBBIE 3aIUTHI.

23. IlpuHuun nelcTBUs, CXeMHOE HCIIOIHEHUE, pacy€T Toka U BpeMeHu cpabatbiBanus MT3
HYJIEBOI1 MOCJIEIOBATENILHOCTH B CETAX C OOJBIIMM TOKOM OAHO(})A3HOTO 3aMbIKaHUS.

24. Ha3zHaueHue, IPUHLUI IEHCTBUS, CXEMHOE MCIIOJTHEHUE U PacYET MTHOBEHHBIX U C
BBIIEP’)KKON BPEMEHH TOKOBBIX OTCEUYEK HYJIEBOH MOCIEe10BaTENbHOCTH. CTyleHUaThle TOKOBBIE
3alUThI HYJIEBOH MOCJIEI0BATEILHOCTH.

25. OcobGeHHOCTH 01HO(A3HBIX 3aMBIKAHUN M IEHCTBHUS 3aIIUT B CETAX C U30JIMPOBAHHBIMH U
KOMIIEHCUPOBaHHBIMU HEUTPAISIMHU.

26. HecenextuBHas 3amuTa (CUTHAIM3AIMS ), CTIOCOOBI €€ CXEMHOTO BBITIOJTHEHUS.

27. CenekTuBHAas 3aIIUTa OT OJHO(DA3HBIX 3aMBIKAHUIN B KOMIIEHCUPOBAHHBIX CETSX,
pearupyrouas Ha BbICIINE TAPMOHUKH €MKOCTHOTO TOKA.

28. CenexkTuBHAs 3alIUTa B CETSIX C MAJIbIM TOKOM OJHO()A3HOTO 3aMbIKaHUs, pearupyromas
Ha BEJIMYMHY €CTECTBEHHOT'O €eMKOCTHOT'O TOKa OHO(a3HOr0 3aMbIKaHuUs, pacuéT Ic.3 u
npoBepka ku.

29. TpancdopmaTop TOKa HYJIEBOH TOcIe0BaTENbHOCTH. CelleKTUBHAS 3aIUTa,
pearupyroias Ha HalpaBJIeHUE €CTECTBEHHOTO eMKOCTHOTO TOKa OAHO(pa3HOTO 3aMbIKaHHUSI.

16



30. Jucranumonnas 3ammra (/13). HasHauenue, npuHIUn 1eiCTBUS, 0COOCHHOCTH
BBINOJIHEHMsI. CXeMa ¥ BpeMEHHBIE XapaKTepuCTUKH Tpexcrynenuaroit J[3 JIDII (naznauenue
3JIEMEHTOB CXEMBI, X BBIIIOJIHEHUE).

31. IlpuHIUN BBINOJIHEHUS pefie cONpOoTUBIeHHs. CXeMbl HEHAIIPaBJICHHBIX U HaMpPaBICHHBIX
pele conpoTHUBIIeHUs Ha OanaHce HanpsbKeHui. XapakTepucThKa cpadaThIBaHUS U TOK TOUYHOM
paboTHI pesie COMPOTHUBIICHHUS.

32. CxeMbl BKIIOYECHHUSI pEJIe CONPOTUBIICHUS B JUCTAHIMOHHBIX 3aiiuTax. [Ipuunnsl,
UCKa)KaIOLIHE 3aMePbI peJie CONPOTUBIICHUS, U X BIUSHUE HA pPa0OTy JUCTAHIIMOHHBIX 3aIIUT.

33. Pacuér nuCTaHIMOHHOM 3alUTHI (Ha MPUMEPE TPEXCTYNEHYATON TUCTaHIIMOHHON
samuthl JIDII). Onpenenenue Zc3 u tc3 s OTIETbHBIX cTyneHel, nposepka Ku.

34. IlpuHuun neicTBus, Ha3HAYE€HNE U 00J1IacTh IPUMEHEHUS TPOJOJIbHON
Qg QepeHIraIbHON 3aIUThI.

35. Onpenenenue Toka cpabaThiBaHUS U KOG (ULIMEHTa YyBCTBUTEIbHOCTH MTPOOJIBHOM
nudepeHIaIbHON 3aIIUTHI.

36. ok HebasaHca NPoAoIbHON AudepeHInanbHON 3aUThl U CIIOCOOBI €0 YMEHbILICHUSI.

37. Pene c ObicTpoHackimaronumucs Tpanchopmaropamu (BHT) u ¢ Topmoxenuem,
Ha3zHa4yeHMe U BeinoiaHeHue pene tuna PHT-565 u JI3T-11.

38. Ha3znauenue, 00:1acTh IPUMEHEHUS M BU/IbI BBICOKOYACTOTHBIX 3aIIUT, IPUHLIUI OOMEHa
uHopmanueit no BY xananam cBs3u.

39. Ha3znauenue, MpUHIUI JEHCTBUS, CXeMHOE HCIIOJTHEHHE U paboTa B Pa3IUYHBIX peKUMax
HaIpPaBJIEHHON 3alUThI C BBICOKOYACTOTHON OJIOKHPOBKOM.

40. Haznavyenue, NpUHLMIT ACHCTBUS, CXEMHOE UCIIOJIHEHHE U padoTa B pa3IMYHBIX peKUMaX
muddepennmranbHo-(ha3HOM BRICOKOYACTOTHOM 3amuThl. Mickakenne (a3 cpaBHUBaeMBIX TOKOB,
(a3oBas XapaKTepUCTHKA.

41. IlpuHuun aeicTBusl, 001aCTh NPUMEHEHUS, MEPTBask 30Ha MOMEPEYHOMN
muddepennmansbHoit 3amuTsl JIDII. Pacuér Toka cpabarsiBanus u kodpduireHra
YYBCTBUTEJIBHOCTH 3aIUTHI.

42. Ha3nayenue, 006J1aCTh MPUMEHEHHSI, CTIOCOOBI BBITTOJIHEHHS TPOOIBHOMN TU(3aIIUTHI 15
TE€HEPATOPOB PA3IMYHON MOIIHOCTH.

43. Pacuér qudzamutel reaeparopos ¢ pene PHT-565 u ¢ pene tuma [I3T-11

44. Ha3znavyeHue, NpUHLMIT ACHCTBUSI, 00JaCTh IPUMEHEHHMSI, CXEeMHOE UCIIOJTHEHUE U PacuéT
HONEPEYHON TM(3aUTEI TEHEPATOPOB.

45. 3amuTa OT 3aMbIKaHMH Ha 3eMJII0 OOMOTKHU CTaToOpa reHepaTopa, paboTaroIero Ha
cOopHble muHbl. HazHaueHune, cxeMHOE HCIIOJIHEHHE U pacuéT TOKa U BpEMEHHU cpabaThIBaHUS.

46. Haznauenue, npunuun aeicteus, ucnoiaHenue THII ¢ nonMarHnumuBanuem.

47. Ha3nauyenue, 061acTh MPUMEHEHHS, CXEMHOE UCIIOJIHEHHE, PACUET TOKA, HAMIPSDKEHUS U
BpeMeHH cpabaThIBaHus, onpeaeneHrne Kkoddduimenta ayBcTBUTeIbHOCTH MT3 € myckom
(070KMPOBKOIA) 110 HAIPSHKEHUIO TEHEPATOPOB.

48. 3ammThl pOTOpa reHepaTopa OT 3aMbIKaHUM HA 3€MJTIO: KOHTPOJIb M30JISIIUN LIETICH
BO30YK/ICHHSI, IPUHIIUATI BHITTOJTHEHUS 3alIUTHI OT 3aMbIKaHHS Ha 3eMJTI0 B 01HOM Touke (K3P-3),
IIPUHLIMI BBINIOJIHEHNS U CXEMHOE MCIIOIHEHHE 3aIIUThI OT 3aMbIKaHUS HA 3€MJIIO B IBYX TOYKaX
oOMoTKu B030yxaenus (K3P-2).

49. 3amuThl pOTOpA reHepaTopa OT Meperpy3ku TOKOM Bo30yskaeHuss. CXeMHOE UCTIOIHEHUE
U pacuéT 3aIuThl, pearupytomeid Ha Hanpsbkenue UPOT, 610k-cxeMa 1 mapaMeTpsl
cpabaThIBaHUS OT/IEIbHBIX OPraHOB 3aUThI TUa P3P-1
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50. Haznauenue, 00:1acTh NPUMEHEHUS, 0OCOOCHHOCTH BBINIOTHEHUS AU epeHnanbHoM
3alIUTHI TPAHC(HOPMATOPOB.

51. Pacuér nuddepennmanbroii 3ammThl TpanchopmaTopos ¢ pere PHT-565 u ¢ pene [13T-
11.

52. T'a3oBas 3amuta TpanchopmaropoB. Haznauenue, mpuHIMN 1eHCTBHS, OCOOCHHOCTH
BBITIOJTHEHHUSI, TUTIBI TA30BbIX pelie, KOHCTPYKIUS ra3oBoro pene tumna PIY3-66.

53. TokoBas otceuka TpanchopmaTopoB. HazHaueHue, ciocoObl BHITOIHEHUS, pacYET TOKA
cpabaTbIBaHUs, onpeeneHue K03 PuireHTa 4yBCTBUTEILHOCTH.

54. Haznauenue, criocoOsl BeinosiHeHust M T3 TpancdopmaTopoB, pacyér TOKa, HaMPsHKEHUS
¥ BPEMEHHU cpabaTbIBaHMs, OlpeiesieHue KO PHUIIMEHTa YyBCTBUTEIILHOCTH.

55. OcoOEHHOCTH BBITIOJIHEHUS U ICUCTBUS AU(3AIIUT OJIOKOB TeHEepaTop - TpaHchopmarop.
[Ipunuuns! BeIOOpa TOKa cpadbarbiBaHUs AU(3aIUT OJIOKOB.

56. Ocobennoctu BeImoJIHEHHSI U ericTBust MT3 G10k0B renepaTtop - Tpancpopmarop.
[TpunHIumel BEIOOpA TOKA U BpeMeHu cpadbaTeiBanust MT3 G10Ko0B.

57. OcoOGeHHOCTH BBITIOJIHEHUS, IEUCTBUS U pacy€Ta 3allUT OT 3aMbIKaHUI Ha 3eMIIIO B
00MOTKe cTatopa OJIOYHBIX TeHepaTopoB: 3amuTa ¢ pene Turna PHH-57, 3anuTa 6€3 30HbI
HE4yBCTBUTENBHOCTH THMA 331-1.

58. 3aumThl 0JI0KOB reHepaTop-TpaHchopMaTop: OT 3aMbIKAHUN HA 3eMJIIO Ha CTOPOHE
BBICILIETO HAIPSKEHUS, OT MOBBIICHNS HAIPSDKEHUS, OT aCHHXPOHHOI'O PEKUMA, OT
cummeTpuyHbIX K3 B 0OMOTKE cTaTOopa ¢ TOMOIIBIO pejie COMPOTUBICHUSI.

59. CocoObl BBINMOIHEHUS U pacy€Ta 3allluT JIEKTPOJIBUraTeNel OT MEX Ty pa3HbIX
3aMbIKaHUN B BUJIE MPOJIOJIBHOM 1H(3aIIUTEl U TOKOBOW OTCEUYKH.

60. CriocoOblI BBITIOJIHEHUSI M pacd€Ta 3aIuT dJICKTPOABUTATEIICH OT 3aMBIKaHHI Ha 3€MJIIO U
NEepPErpy30K B 3aBUCUMOCTU OT MOLIHOCTH W HAMPSYKEHUSI SJIEKTPOABUTATEIIA.

61. 3a1KThI 37IEKTpOABUTATENIEH OT NOHMKEHUSI HANPSHKEHUS U OT aCUHXPOHHOTO PeXUMa
CUHXPOHHBIX IEKTPOABUraTeNIel. 3alUTa HU3KOBOJIBTHBIX 2JIEKTPOABUTATEICH.

62. IIpunuun neicTBrs, CXeMHOE MCIIOTHEHHUE U pacuéT noiHou auddepeHunanbHoil
3alUThl COOPHBIX MIKH. KOHTPOJIb UCIIPAaBHOCTH TOKOBBIX LIETEH.

63. [IpuHIun neicTBUs, CXeMHOE HCIIOTHEHNE M Pacu€T HENOIHOH nuddepeHnanTbHON
3alUThl COOPHBIX ILIUH.

64. PezepBupoBaHue JEeUCTBUS PEICHHBIX 3aIUT U OTKJIOYEHHUS BbIKIIroUaTesne. JlansHee u
ommkHee pesepBupoBanre, YPOB 1 0cOOEHHOCTH MX BBITIOJIHEHHS C PA3IMYHBIMU Ty CKOBBIMHU
opraHaMu (TOKOBBIMU M HANPSKEHUECKUMH).

65. MukponpoueccopHble yCTpoHCcTBa 3alIUThl. CTPYKTYypa MUKPOIIPOIIECCOPHBIX YCTPOUCTB
3alUThI, (PYHKIIMA OCHOBHBIX y3710B. [IpenMyiiecTBa MUKPOIIPOILIECCOPHBIX YCTPONUCTB 3alIUTHI.

LMS-mnatdopma — He peycMOTpeHa

5.3.3. KypcoBoii nmpoekTt
[TpuMmepHBIil IEpeUEeHb TEM
1. [IpoexkTupoBaHue peNeiHOM 3alIUThl U aBTOMATUKH 31eMeHTOB nojctanimu 110/10 kB
2. 3ammTa 1 aBTOMAaTHKA 3JIEMEHTOB OHWKAIOIIEN MO CTaHIINHA
3. Be1bop u onpezeneHue mapaMeTpoB CpadaThIBAHUS YCTPOMCTB 3aIUTHI U aBTOMATHKHU
3JIEMEHTOB YHEPTOCUCTEMBI

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM 1€ TeIbHOCTH
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HHas CaMOCTOSATENbHON V-10
0€ BOCIIUTAHHE
NesITeIbHOCTD paboTHI I1-7
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