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1. leau 1 3a7a9u TUCHUILJIHHBI

Pabouas nporpamma nuctuiuinael «Peneiinas 3amurta» (b1.B.16) (nanee —
JTUCIUIIIMHA) COCTABJIEHA B COOTBETCTBUU C TpeOOBaHUSAMU (eAepalibHOTO ToCy-
JApCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa BBICIIErO 00pa30BaHUS — CIEIUATH-
TeT 1o crenraabHoCcTH 23.05.05 «CucremMbl 0oOecIieUeHUsT ABUIKEHHUS II0€30B)
(manee — ®I'OC BO), yrBepxaeHHoro «27» mapta 2018 r., npukaz MunoO6pHayku
Poccun Ne 217, ¢ yuerom mpodeccuonanbHoro crangapta 17.027 «3Ouepromauc-
MeTYep KEJIE3HOIOPOKHOTO TPAHCIIOPTa», YTBEPKAECHHBIN MpUKa3oM MUHHCTED-
CTBa TpyJa U couuanbHOU 3amuThl Poccuiickoit denepanuu ot 3 nexadps 2015 r.
Ne 993H, Ha OCHOBE ONBITa MOATOTOBKH CIICIIMAJIMCTOB B 00JIACTH CHCTEM obecrie-
YEHUSI IBUKEHUSA MOE3/10B.

Lenpro U3yueHUs TUCHUILUIUHBI SBISIETCS MPUOOPETEHUE CTYACHTaAMH 3Ha-
HUW, YMEHUI U HABBIKOB, MO3BOJISIONIMX UM CHOPMHUPOBATH KOMIETEHTHOCTH B
00JIaCTH 3aIUTHI YCTPOMCTB AJIEKTPOCHAOKEHHUSI CUCTEM OOECTICUCHUsI TBUKCHUS
II0E370B OT aBapUNHBIX U HECHOPMAJIbHBIX PEKUMOB.

JIns toCcTHKEeHU LENU JUCHMIUIMHBL PEIAIOTCA CIIEAYIOLIME 3a0a4u:
— BbIPaOOTKAa HABBIKOB U OCBOCHHE CPEJICTB CAMOCTOSITEILHOTO OOHOBJICHUS 3HA-
HUW B 00JIACTU PEJNICMHON 3alIUTHl YCTPOUCTB AJIEKTPOCHAOKEHUS KEIE3HBIX J10-
por;
— MOJY4YEHUE MPAKTUYECKUX HABBIKOB pacueTa yCTABOK 3alIUT OT ABAPUNHBIX U
HEHOPMAaJIbHBIX PEKUMOB PabOTHI CETH;
— BBIpa0OTKA YMEHUM HCMOJb30BAaHUS KOMIIBIOTEPHBIX MPOTrpaMM JJisl aHajau3a
CEJIEKTUBHOCTHU U YYBCTBUTEIBLHOCTH PEJICMHBIX 3aIUT TATOBOU CETH;
— TOJIyYCHHUE MPEACTABICHUNW O TEHICHUHUSIX MOCTPOCHUS COBPEMEHHBIX W TEP-
CIIEKTUBHBIX CUCTEM PEJIEHHOMN 3aLLHUTHI.

2. IlepeyeHb MIIAHNUPYEMbIX Pe3yJIbTATOB 00yYeHHS 0 JUCHHUILINHE, COOTHe-
CEHHBIX C YCTAHOBJIEHHBIMHU B MPOrpaMMe CHeNUAJINTeTa HHAUKATOPAMHU J10-
CTUKEHHUs KOMIIeTeH N

[InanupyeMbIMu pe3yibTaTaMu OOYYCHUS 10 JUCIUTIINHE SBISIOTCS TIPH-
oOpeTeHue 3HaHWM, YMEHUH, HABHIKOB W/WJIM OMbITA ACSATEIbHOCTH, IPUBEICHHBI-
MU B Tabue 2.1.



Tabnuna 2.1. [lepeueHs miaHupyeMbIX pe3yiIbTaTOB OOYyYEHHS IO IUCIUIUIMHE,
COOTHECEHHBIX C YCTaHOBJICHHBIMH B IIPOTPaMM€ CIELUAIMTETa WHAUKATOPAMMU

JOCTHKCHU A KOMHGTGHHI/Iﬁ

NHaukaTopbl 10CTHKEHUS
KOMIIeTeHITU I

Pe3yabTaThl 00yUeHH MO TUCHUIIUHE

1IK-1 Opeanuzayus evinonnenus pabom no mexHuvyeckomy 00CIYICUBAHUTO, PEMOHMY, 60CCMAHOGe-
HUIO, YCUNLEHUIO, PEKOHCIMPYKYUU U MOHMANCY 000pYO08aHUsl, YCIPOUCMS U CUCIeM 3JIeKmpOoCcHab1ce-
HUSL J1CENe3HO00POACHO20 MPAHCNOPA

[IK-1.1.1 3naeT HOpMaTUBHO-
TEeXHUYECKUE U PYKOBOIAIINE
JOKYMEHTBI TI0 OpTraHU3aIIN
paboT 1o TEXHUYECKOMY 00CTy-
JKUBAHUIO, PEMOHTY, BOCCTaHOB-
JICHUIO, YCHJICHUIO, PEKOH-
CTPYKIIMU ¥ MOHTaXy 000py10-
BaHMsI, YCTPOMCTB U CUCTEM
AIIEKTPOCHAOKEHUS JKEJIE3HOI0-
POXKHOTO TpaHCIIOPTa

OO0yyarommuiics sHaem.

- IIpaBHJIa YCTPONCTBA IIEKTPOYCTAaHOBOK;

- HOpMaTUBHYIO 0a3y B 007acTH peneifHON 3aIUTHI AIEKTPOYCTaHO-
BOK H DJIEKTPUYECKUX CETEH;

- OCT u cTangapThl OpraHu3aniii Ha CXeMBbI JJIEKTPOYCTaHOBOK,
METO/IbI pacyéTa aBapUHHBIX PEKUMOB, METOJIBI pacyéra mapameT-
POB cpabaThIBaHUs 3aINT;

IIK-1.2.3 YMeeT yHuTaTh CXEMBI
000pyJOBaHMsl, YCTPOWCTB H
CHUCTEM DJIEKTPOCHAOKEHHUS JKe-
JIE3HOAOPOKHOTO TPAHCTIOPTA

OO0yyaroiuics ymeem:

- UUTATh U AaHAIU3UPOBATH CXEMBbI PEJICHHOM 3allUThI;

- AHAJIM3UPOBATH AJITOPUTMbI PaOOTHI MHTEIICKTYAIBHBIX YCTPOICTB
peNerHON 3alllUThl U aBTOMAaTHKH;

I[IK-1.3.4 HMMmeer HaBBIKM 1aHa-
THOCTUKH PabOTHI OOCTyXHBae-
MOTO 000pYIOBaHUS, YCTPOHCTB
U CHCTEM YCTPOMCTB 3JIEKTPO-
CHaOKEHUS KEJNE3HOJOPOKHOTO
TpaHcHopTa

IIK-1.3.5 Wmeer HaBBIKHM IO
pa3paboTKe MEpONpUSTHH MO
COBEPILEHCTBOBAHUIO TEXHOJIO-
TMM OOCIYXUBAaHUS M Tpeay-
IMPEXICHUID  HEUCIPABHOCTEH
o0opynoBaHUs, YCTPOWCTB U
CHCTEM D3JIEKTPOCHAOXKEHUS >Ke-
JIE3HOJIOPO’KHOTO TPAHCIIOpTa

OOyyatomuiics umeem HasbIKu:

- TOMCKA U aHAJIN3a HOPMaTUBHON TOKYMEHTALNY;

- MPOBEPKHU U3MEPUTENBHBIX LIETIEH PEIeHHON 3alUThL;

- aHaJIM3a CTATUCTUKH OTKA30B YCTPOMCTB PEJICHHOMN 3aIUThI;

1IK-2: Koumpoab npou3600cmeeHHOU U XO3AUCMBEHHOU 0esIMENbHOCIU YYACTNKO8 NPOU3E00CHEA NO
MEXHUYECKOMY OOCIYIHCUBAHUIO U PEMOHNTY 000PYOO0BAHUSL, YCMPOUCIE U CUCIEM DTIeKMPOCHADICEHUs

9!C€]l€3HO()OpODfCHOZO mpancnopma

[IK-2.1.2 3maer Meromnl aua-
THOCTUKH TEXHUYECKOI'O COCTO-
sHUASL 000pYyIOBaHUS, YCTPOWCTB
U CHCTEM DJJIEKTPOCHAOXKEHUS
JKETIE3HOIOPOKHOTO ~ TPAHCIIOP-
Ta, CXEMbl W TPHUHIHWIEI Jei-
CTBUS IPUOOPOB JUATHOCTUKU

OO0yyaroiuiics sHaem.

- OCHOBHBIE COOTHOIIEHHS TOKOB U HAIPSHKEHHUM MPH Pa3IUIHBIX
BHJ]aX MOBPEXICHUH B dJIEKTPUUECKHX CETAX;

- OCHOBHBIE TIOHATHUS ¥ MPUHIMIIBI TOCTPOEHUS PEIEHOMN 3aIUTHl U
OTpaHUYEHUsI, HAKJIJbIBAEMbIe PeJIeHON 3aluTol Ha paboTy Tex-
HOJIOTHYECKOH aBTOMATHKH M PEKUMBI pabOThl CUCTEMBI JIEKTPO-
CHaOKEHMUS;

- QITOPUTMBI Pa0OTHI PYHKIMH 3aIIUTHI AIEKTPOHHBIX HHTEIJUIEKTY-
aJIbHBIX YCTPOMCTB;

- CIOCOOBI B3aMMOACHCTBHS YCTPOUCTB U (DYHKUMI peneitHoi 3amm-
ThI C yCTPONWCTBAMH aBTOMAaTH3AINY U YIIPABICHU

[IK-2.2.2 YMmeeT npuMeHsTh Om-
TUMaJIbHbIE BAPHAHTBl PELICHUH
HECTAaHAAPTHBIX CUTyaluH, BO3-
HUKAIOIUX TPU DKCIUTyaTaluu
o0opyOBaHMs, YCTPOWCTB U

OOyuatomuiics ymeem:

- POU3BONTH MOJICTHPOBAHUE ABAPHITHBIX PEKUMOB B AJIEKTpHYE-
CKHX CETSX;

- aHAJIM3UPOBATH OCIMJLIOIPAMMbI TEPMUHAJIOB 3aIMThI U ONPEJIe-
JISITh 110 HUM XapaKTep MOBPEXkKACHHUS 3al[MIIAEMOr0 dJIEMEHTA,




CHUCTEM DJICKTPOCHAOKEHHUS Ke-
JIE3HOZIOPOKHOTO TPAHCIIOPTA

- CTPOUTH U aHAJIU3UPOBATH AUATrpaMMBbl CCIICKTUBHOCTH,

IIK-3: Ananuz pezyibsmamos npouzso0CmeeHHOU 0esimeIbHOCMU YYaACmKa NPOU3e00Cmed no mexHuye-
CKOMY OOCTYIHCUBAHUIO U PEMOHMY 0O0PYOOBAHUS, YCMPOUCME U CUCTEM INEKMPOCHAOICEHUSL Jicenes3-

HOOOPOXCHO20 MPAHCNOpMA

I1IK-3.3.4 MimeeT HaBBIKK aHAJH-
3a pe3yabTaTOB OCMOTPOB H
MPOBEPOK COCTOSIHUSL 000pYyI0-
BaHMs, YCTPOHCTB U CHUCTEM
AIIEKTPOCHAOKECHHS JKETIE3HOI0-
POXHOTO TPaHCIOPTa

OO0yJaromuics: UMEEM HABbIKU:

- HapamMeTPUPOBAHUS YCTPOMCTB PENCMHOM 3alUTHI;

- IPOBEPKU YCTPOMCTB PENECHMHOM 3aLIUThI C TOMOILBIO CIIEHUATU3H-
POBAaHHBIX AHATHOCTUYECKHUX MPUOOPOB;

1IK-4: Oxazanue npakmuueckol NOMOWYU OUCAHYUAM DNEKMPOCHADICEHUS NO NPEOYNPENHCOeHUTO NO-
8pedcOeHUll YCmpOoLUCcma 1eKmpuurayuy U 31eKkmpoCHadI*CeHUs

TIK-4.1.2 3HaeT MOHTa)XHbIE H
MPUHIIUITHATBHEIC CXEMBI
YCTPONCTB aBTOMATHKH, TEIeMe-
XaHUKH, PEICHHBIX U JJICKTPOH-
HBIX 3aIllUT

OOyyvaromuiics 3Haem:

- OCHOBHBIC TIOHSITHA U MIPUHIUIBI Pa3paOOTKH Pa3/ieioB peseiHOM
3aIIUTHI B 3JIEKTPUUECKON YaCTH IPOEKTOB;

- TIPUHIUIBI BEIOOpA 3JIEMEHTHOM 0a3bl IS peanu3aniyl (yHKIHA
pENEUHON 3alUThI;

- CXEMOTEXHHYECKHE M AITOPHUTMHYECKHE pPeaTn3aliu (QYHKIUHA
pENeHHOM 3aTUTHI IS PA3THIHON AIEMEHTHON 0a3bl;

- crmocoObl 0OMEHa CHUTHalaMU MEKAY OTACIbHBIMU (YHKIUSMH
peneitHol 3ammThl, MEeXIy (QYHKIUSMH PeJIeHHON 3aIluThl, (QyHK-
IUSIMH YIPABJICHUS, aBTOMATH3aLUH, CUTHAU3AMK U CEPBUCHBIMU
(GYHKITHSIMIL.

- CpeICTBA IOBEPKH U HACTPOUKHU (DYHKIUI peNeHOM 3alIUThI

[IK-4.3.2 VMmeeT HaBBIKM MOH-
Ta)Xa BBICOKOTEXHOJIOTHYECKOTO
AIIEKTPOTEXHUUYECKOTO 000PYI0-
BaHUS  JUCTAHLMN  3JIEKTPO-
cHaOKEHUS C MOCIEAYIONIEeH ero
HaJaJKou

OOyyatomuiics umeem HasbIKu:

- pacyera yCTaBOK 3alHUT TSATOBOI'O 3JEKTPOCHAOKEHHUSI B COOTBET-
CTBHH C TpeOOBaHUSIMH HOPMATHBHBIX JTOKYMEHTOB,;

- METOJMKAMHM MOCTPOCHHUS AUArpaMM CEJEKTHBHOCTH 3alllUT TSro-
BBEIX ceTel U ceTer 6-10 xB;

- HACTPOIKHU MapaMeTPOB TEPMHUHATIOB PEJICHHON 3aIIUTBHI;

- MOHTQXa BTOPHUYHBIX LIENIEH YCTPOWCTB aBTOMATUKU U PEICHHOU
3aIUTHL.

3. MecTo IMCHUILIMHBI B CTPYKTYpPe OCHOBHOM NPO(ecCHOHATbHOMI
00pa3oBaTeJIbHOM NPOrPaMMbI

JlucruruinHa OTHOCUTCSL K 4acTH, OPMUPYEMON y4acTHHUKaMU 00pa3oBa-
TeJIbHBIX OTHOIIEHUH OsioKa 1 «/ucuummuuen (MOIyIH).

4. O0beM NMCHUIIMHBI M BUIbI Y4eOHOH padoThI

Jist ouHOM PopMBI 00yUEHHUS:

Tabnuua 4.1.
Bup yuyeOHoii padoTsl Bcero yacos geMeCT%
KonrtaktHas padota (Mo BumaMm y4eOHBIX 3a-
HSTHH) 120 56 64
B Tom uucie:
— nexruu (JI) 60 28 32
— npaktudeckue 3ausaTus (113) 32 - 32




— nnabopaTtopHbie paboTsl (JIP) 28 28 -
CamoctostenbHas padota (CPC) (Bcero) 128 52 76
Kontpoian 40 36 4
]?;If)Ma KOHTPOJIS (IPOMEKYTOUHOM aTTecTa- 9,3, KII 5 3, KII
OO6mast TpyT0EMKOCTB: 4ac / 3.€. 288/8 144/4 | 144/4
Jlnis 3a04HOM (OPMBI 0OYUCHHUS:
Tabmnura 4.2
Bun yue0Hoil padoThI Bcero yacos 5 Kype 5
KonrtaktHast pabota (1o Buaam y4yeOHBIX 3a-
HSTHN) 32 16 16
B Tom uucre:
— nexuuu (JI) 16 8 8
— npaktudeckue 3ausaTus (113) 8 - 8
— maboparopHsie padboThI (JIP) 8 8 -
CamocrositenbHas padota (CPC) (Bcero) 243 119 124
KonTtponb 13 9 4
EDI/?PII))Ma KOHTPOJIs (MPOMEKYTOYHOM aTTecTa- 9.3.KI1 5 3.KI1
OO0mast TpyT0EMKOCTB: 4ac / 3.€. 288/8 144/4 | 144/4

5. CTpyKTypa U cofepkaHue Q1 CHUITHHbI

5.1. Paznenbl AUCHMIUIMHBI U COJIEpKaHUE pacCMaTPUBAEMbIX BOIIPOCOB

Jist ouHOM PopMBI 00yUEHUS:

Tabnuma 5.1.
yo | Haumenonanne g
n/n pa3aesaa Conepmanne pa3aesia KOMIIeTeHI Ui
AUCHUTLIMHBI
Jexkyusa 1.
TexHomoruyeckas M cHcTeMHas aBromaruka. Pe- | IIK-2.1.2
JIeiHas 3aluTa Kak CPeJICTBO CHIDKCHHUS yiiepda OT To-
BPEXJIEHUN U HEHOPMAJIbHBIX PeXXUMOB. ['pad cocTosHus
AIIEKTPUICCKON CETH M TEXHHUYECKUE CPeJICTBA oOecreye-
OcHOBHBIE 10~ | HUS )KUBYYECTU CETH. DTarbl Pa3BUTHUS peNeiHON 3alu-
1 HATHUSA PeJIeHHON | THL
3alUThI ¥ aB- | Beoonoe 3anamue no nabopamopuvim pabomam (2/2).
TOMATHKH. BBomHoe 3amsrme. Cxema dIEKTPOCHAOKEHHS
cTeHaoB Jnabopatopun. IlpaBuna Ge3omacHOW pabOTHI.
OxpaHa Tpy/ia Py BBITTOJHEHUH JTA00OPATOPHBIX padoT.
Jexyus 2.
Peneiinas 3amura (P3) 1 mpoTuBoaBapuiiHas aBTo- gi‘iig

maTtuka (ITA). JlokanbHble M pacrpesereHHblE 3alUTHI.




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

OYHKIIMK YU CBOMCTBA pefieHOM 3amuThl. HanexkHOCTb,
OBICTPOJICCTBHE, CEICKTUBHOCTh YYBCTBUTEIHHOCTD.
B3anmoneiicTBre yCTpONUCTB pelICHOM 3aIUTHI.
Jlabopamopuasa paboma 1(2/6)

YcTpoiicTBa HMCHBITATENbHBIE U MPOBEPKU IEp-
BUYHOTO U BTOPUYHOTO AIEKTPOOOOPYTOBAHHUS.
Camocmoamenvnaa pavoma (8/128)

U3zyuenue mamepuana nexyuti 1, 2 no snekmpouHo-
MY KypCy JeKyutl npenooagameis

Jlononnenus k Koncnekmy 1eKyui.

CXeMa YCTPONCTBAa OJAHOKPATHOTO aBTOMAaTHUYECKOTO
BKJIFOUCHUS;

B3aUMOJICHCTBUE YCTPOMCTB PEICUHON 3allUThl U
ABTOMATHUKH;

JarpamMmbl CEJIEKTHBHOCTU B (hOopMe 3aBHCHMOCTEM
BpeMeHHU cpabaThIBaHMs OT KOOPJIUHATHI TOYKU KOPOTKO-
r'O 3aMbIKaHUS.

Knaccudukanms peneitHoit 3a1uThl 1 ABTOMAaTUKH

Ogopmnenue omuema no rabopamopuou pabome 1

I1K-1.3.4

IK-2.1.2
[1K-2.2.2
I1K-4.1.2

Crannaprtsl n
HOPMATHBHO-

TeXHHYecKas
AOKYMEHTaIusi

Jexkyus 3

HopmaruBHas 6a3a B 005acTé peneitHON 3amuThl
AIIEKTPOYCTAHOBOK U 3JIeKTpuueckux cereil. CTaHaapThl
opraamzaiuii. 'OCT nHa ycnoBHble rpaduyeckue 0603Ha-
YEHUS.
Jlabopamopuasa paboma 2(2/6)

HccnenoBanue TpancopMaTOpoOB TOKA M X CXEM
COEIMHEHUS
Jekyus 4

IIpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK. DyHK-
LUOHAJIbHBIE W MPUHUIUIHUAIBHBIE CXEMbI 3alUT. CXxeMbl
ITOPUTMOB (YHKIMHA peneitHoN 3aumTthl. [lpumep mo-
CTpOEHHS 3alIUThI paauanbHoi muHuK 10 kB. @yHkImo-
HaJIbHBIE U IPUHLMIIAAIBHBIE CXEMBI 3aIUT. JnarpaMMbl
ceJIeKTUBHOCTU. KapThl ycTaBOK 3aluT.
Jlabopamopuasa paboma 3(2/6)

UccnenoBanue  auddepeHnnanbHON  3alIUAThI
TpaHchopmaropa
Camocmoamenvnan paboma (8/128)

H3zyuenue mamepuana nexyuii 1, 2 no 21eKkmpoHHO-
MY KypCy neKyutl npenooagamens
Jlononnenus k Koncnekmy n1eKyui.

rpadgudeckue cuMBOJbl s cxem no ['OCTy P
MDO3K 60617-DB-12M-2015;

KJaccupuKalus pexXUMOB, COCTOSHUH M CXeM
HHEPrOCHUCTEMBI U PEJICHHON 3alUThl U aBTOMATUKH;

crargapt orpaciau CTO PXKJ] 07.021.4-2015

crarnapt orpaciau CTO PXKJ] 07.021.5-2018

TUnoBble pemieHus. Cxembl MNPUHIMUIHAIBEHO
AJIEKTPUYECKHE pacnpenenuTesbHbix ycrpoiicts [1C 35-

[IK-1.1.1
[IK-1.2.3
[K-4.1.2

[1K-1.3.4
I1K-4.3.2

[K-1.1.1
[K-4.1.2

[1K-4.3.2

[K-1.1.1
[IK-1.2.3
[1K-4.1.2




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

750 xB
CXEMbI pacrpesaeneHus ycrpoicts P3 mo Tpanc-
(dopmaropam TOKa ¥ HAIIPSHKEHHUSI
obmue TpeboBanus k P3 B cetn 110-220 xB.
HOPMBI TE€XHOJIOTUYECKOTO TMPOCKTUPOBAHUS IO~
CTaHLMH TEPEMEHHOTO TOKa C BBICHIMM HAaIpsDKEHHEM
35-750 kB (HTII I1C). CtannapT opraHu3ainuu
Iloozomoeka k 6binoHeHuio 1ab0pamopHsix pabom
Ogopmnenue omuemog no nabopamopuvim pabdo-
mam

DJeMeHTHAas
0a3a
peseiiHoi
3aIUThI.

Jekyus 5
Penelinble 1 mOpOroOBBIE IEMEHTHI cXxeM. Perne,
pearupyrolme Ha OJHY U ABE IJIEKTPUUYECKUX BEITUUMH.
XapakTepUCTUKU U IapaMeTpbl HU3MEPUTENbHBIX peJe.
Pene Toka, HampspKkeHUs, BPEMEHH, MOIIHOCTH, COIPO-
tuBneHus. [IpeacraBnenue xapakTepUCTUK pesie Ha KOM-
MJIEKCHOU TIOCKOCTH.
Jlabopamopuasa paboma 9(2/12)
HccnenoBanue penelHO-KOHTAKTHBIX U MHKPO-
IIPOLIECCOPHBIX 3aAIUT
Jexkyus 6
TenneHnuuu pa3BUTHS 3JIE€MEHTHON 0Oa3bl pelei-
HoOM 3amuThl. Knaccudukaius sneMeHTHON 0a3bl penei-
HOU 3amuThl. KomrexkTsl n mkadsl 3amut. [Iporpamm-
Hasi peanu3anus (QYHKIHUA pelneidHoi 3amuThl. MHUKpO-
IIPOLIECCOPHBIE Pelie, KOHTPOJUIEPHI 3aILIUTHI.
Jlabopamopuasa paboma 7(2/12)
[IporpamMmmupoBaHUe TEPMUHAIIOB 3aIUTHI Siprotec
Jlekyus 7
WHTennexryanbHble 3JIEKTPOHHBIE YCTPOMCTBA.
Tepmunans! 3aumT. [ToHsTHE 0 TUPPOBBIX 3amMTaX. AJl-
TOPUTMBI Pa0OTHI MUKPOIIPOLIECCOPHBIX 3aIIUT.
Jlabopamopunaa paboma 6(2/6)
UccnenoBanue GyHKIUS 3alIUTHl  TEpMHUHAIA
HNuTep-Ab
Camocmosmenvnasn paboma (10/128)
H3zyuenue mamepuana nekyuti no 371eKMPOHHOMY
Kypcy JeKyuti npenooasameris
ononnenue koncnekma nekyui:
MIPEJICTAaBICHUE XapaKTEPUCTHK pPEJEe CONpPOTHUBIIE-
HUS Ha KOMIUIEKCHOM INIOCKOCTH;
o0o3HayeHne (YHKUIUN 3alUT 10 CTaHAApTY
ANSIC37.2;
CpPaBHEHHE CBOICTB pEIECHHO-KOHTAKTOPHBIX H
MHUKPOIPOLIECCOPHBIX 3aIUT;
Ilooecomoska k evinonHenuIo 1a60pamopHbvix pabom
Ogopmnenue omuemos no 1adbopamopuvim pabdo-
mam

[K-2.1.2
[1K-4.1.2

[IK-1.2.3

[1K-4.3.2

[K-2.1.2

[1K-4.1.2

[1K-4.3.2

[1IK-2.1.2
[IK-4.1.1

[1K-4.3.2

[K-4.1.2

BbicokoaBTOMA-

Jekyus 8




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

TH3UPOBaAHHANA
noacTaHuus

BricokoaBTOMAaTH3MPOBAHHBIC («arupoBbIe)
MOJCTAHIMU U IUQpoBas MeKTpuueckas cerb. CTpyk-
TypHasi cxemMa MPOrpaMMHO-TEXHHYECKOTO0 KOMILIEKCa
(ITTK) BBICOKOABTOMATHU3WPOBAHHOM MOACTAHIMHU. Tpe-
6oBanus k crpykrype I1TK.

TpeboBaHMs K MPOEKTUPOBAHHIO Y3JIOBBIX BBICO-
KOaBTOMAaTHU3UPOBAHHBIX MojacTaHmui 35 kB. OcobeHHo-
CTH TIPOEKTUPOBAHUS BBICOKOABTOMATHU3UPOBAHHBIX TOJ-
crannui 110-220 xB.

Jlabopamopuasa paooma 10(2/12)
KoundurypupoBanue yHuBepcaabHbIX TEPMUHAIOB 3aIlIUT
Camocmoamenvnan paboma (4/128)
U3zyuenue mamepuana nekyuti no 31eKMPOHHOMY
KYpCy JeKyuti npenooasamelis
Lononnenue koHcnekma nekyuii.
uugpoBast ekTpudeckas cetsb 1no crangapry CTO
34.01-21-005-2019
urdposoit nurtarommii 1eHTp no cranaapry CTO
34.01-21-004-2019
CTPYKTYpHasi CXeMa MpOrpaMMHO-TEXHHYECKOTO
KOMIUIEKCa BHICOKOABTOMATU3UPOBAHHOM MOJICTAHIIHH.
KoHuenuus pa3BuTHs pesleMHON 3allUThl U aBTO-
MaTHKH AJIEKTPOCETEBOr0 KOMILIEKCa
O0630p MHUKPOIPOIIECCOPHBIX YCTPOMCTB PEICHHOMN
3aIUTHI
Ilooecomoska k evinonHenuro 1a6opamopHwvix pabom
Ogopmnenue omuemos no 1a60pamopHvim pabomam

IK-2.1.2
[1K-4.1.2

[1K-3.3.4

IK-1.1.1
IK-2.1.2
[1K-4.1.2

3amura TATOBOM
MOACTAHIIMH U
TATOBOI ceTH
MOCTOSIHHOI'O
TOKA.

Jexkyus 9

OCOOEHHOCTh TATOBOM Harpys3ku. 3ammra pac-
npenycTpoiicTBa noctostHHOro Toka 3,3 kB. 3amura npe-
00pa30BaTeNbHBIX arperaTos.
Jlabopamopuasa paboma 4(2/6)

HccnenoBanne (QyHKIMHA 3alIUTBl TEPMHHAJIOB
[[3BAD-3,3
Jexyun 10

[Ieperpy3ku u aBapuiiHBIE PEXKUMBI B TATOBOU Ce-
TH, TEPMUYECKasi CTOWKOCTh KOHTAaKTHOM TIIOJBECKH U
npoOaeMbl 60pHOBI ¢ rosioIe000pa3oBaHueM. Bpemsro-
KOBBI€ XApPAKTEPUCTUKHU 3amUThL. [IpuHIMO 3ammThl C
MOMOIIbI0 MHIYKTUBHOTO HIYHTAa. XapaKTEepUCTUKU Cpa-
0aThIBaHUs OBICTPOICHCTBYIONIETO BHIKIIOYATEIS.
Jlabopamopuasa paboma 9(2/12)

HccnenoBanue peneiHO-KOHTAKTHBIX W MHKpO-
MIPOLIECCOPHBIX 3aAIIUT
Jexyun 11

PacuerHbie cxemsl TiaroBoi cetn. HopmanbHbie 1
BBIHYX/ICHHBIE CXeMbI ceTH. [lapameTpsl e KOpoTKOro
3aMbIKaHusl. MepTBbIE 30HBI M 30HBI KACKaIHOTO JIEH-
CTBUS 3aIIUTHI. J[ByX30HHBIE 3alIUTHl. 3alIUTHI C JBYMS

[1K-2.1.2
[1K-4.1.2

[1K-3.3.4
[1K-4.3.2

[K-2.1.2
[1K-2.2.2

[1K-4.3.2

[K-2.1.2
[K-4.1.2




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

Habopamu ycTaBOK. JIMCTaHIIMOHHBIE, TOTEHIUAIbHBIE U
MHOTOTIApaMETPUUYECKUE 3aAITUTHI.
Jlabopamopnas paooma 8(2/12)
HccnenoBanue 3amuT BO3MYNIHBIX JIMHAW DIICK-
Tporiepenay
Camocmosmenvnasn pavoma (10/128)
U3zyuenue mamepuana nekyuti no 371eKMPOHHOMY
KYpCy JeKyuti npenooasamelis
Jlononnenue KoHcnexma AeKyuil;
OCOOCHHOCTH 3aIllUT TATOBBIX CETEH METPOIOJIH-
TEHa;
XapaKTePUCTHKU CpabaThIBaHUSI MHUKPOITPOIIEC-
COPHBIX 3alIUT TATOBOW CETH MOCTOSHHOTO TOKA;
pelieliHas 3alIuTa TSITOBOW CETH MOCTOSTHHOTO TO-
Ka OJIHOIYTHOTO y4acTKa.
cxema anroput™a (pyHKIHA 3aIIUThI JIEKTPOHHO-
IO UHTEIJIEKTYaJIbHOTO
Iloozomoska k evinonHenuro 1a6opamopubix pabom
Ogopmnenue omuemog no 1abOpamopHvivM pa-
bomam

I1K-3.3.4
[1K-4.3.2

IK-2.1.2
[1K-2.2.2
I1K-4.1.2

3ammra TATOBOM
NOACTAHIMH |
TATOBOM CeTHn
nepeMeHHOro
TOKA.

Jexkyusn 12

Oco0eHHOCTH 3allUThl TATOBBIX TpaHCHOpPMATO-
pOB. 3aluTa YCTPOMCTB MOMEPEYHON KOMIIEHCAIUU. 3a-
[IMTA OT MOANUTKU KOPOTKUX 3aMBIKAHUN HA MUTAIOLINX
JUHUSX Yepe3 TATOBYIO CETh.

VYiopomeHHass cxema Harpy3ku. ['apmoHHMuYeckuit
COCTaB TOKOB B HOPMANbHBIX W ABaApPUUHBIX pEKHMaX.
PacueTHple cxembl U MapaMeTphl ee 3JIeMEeHTOB. JlucTaH-
[IMOHHAs 3alllUTa TATOBOM ceTH. 3alUThl ¢ B3aMMHBIMU
cBsa3siMu. [{uarpamma cenekTuBHOCTH. OcoOEHHOCTH 3a-
IINT JIMHEHHBIX YCTPOMCTB TATOBOTO JIEKTPOCHAOKEHHUS.
Jlabopamopuasa paboma 5(2/12)

HccnenoBanne (yHKIMHA 3alIUTBl TEPMHHAJIOB
[13A-27,5
Jexyun 13

XapaKkTepUCTUKU 3allUT Ha KOMILIEKCHON TUIOC-
KocTu. Pa3zBuTHe croco6oB 3amuTel TAroBoi cetu. Habop
3alIMT HAa OCHOBE MHUKPOIIPOILIECCOPHBIX OJIOKOB.
Jlabopamopuasa paboma 5(2/12)

UccnenoBanne QyHKIMHA 3alUThl TEPMUHAIOB
L13A-27,5
Jlexkyusn 14

AHanu3 BPEMEHHBIX JUarpaMM HHTEJUICKTYallb-
HBIX JIEKTPOHHBIX YCTPOWCTB.

OcobenHoctu 3amuThl cetu 2*25 kB. 3ammra nuHMN
AITP.
3awuma npezenmayuii no 1a00pPaAMOPHLIM padomam
(2/2)

Camocmoamenvnas paooma (12/128)

[K-2.2.1
[K-4.1.2

[1K-3.3.4
[1K-4.3.2

[1K-2.1.2

[K-3.3.4
[1K-4.3.2

[IK-2.2.2

IK-2.1.2




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

Hszyuenue mamepuana nekyuiti no 31eKMPOHHOMY
KYpCy JeKyuti npenooasamejis
Jlononnenue KoHcnexma neKyuil;
3amuUTa OT MOJIUTKH KOPOTKHX 3aMbIKAHUN HA BBI-
COKOM CTOpOHE TpaHCHOPMATOPOB;
Habop (yHKIMIA 3alUT HA OCHOBE MUKPOIIPOIECCO-
pOB;
zamuta auaui JIITP u BJI CLb.
Iloocomoska k 8vinoHeHuIo 1a60pamopHvix pabom
Ogopmnenue omuemos no 1abopamopuvim pado-
mam
Iloozomoexa npesenmayuu no 1a60paAMoOPHLIM pa-
bomanm.

I1K-2.2.2
[1K-4.1.2

ITepBu4yHbIE
AATYUKH H
H3MepHUTeJIbHbIe
npeodpaszosBaresu
peseHon
3a1IMTHI

Jekyus 15. VI3smepurenbHbie npeoOpa3oBaTeIy.
Tpanchopmaropbl Toka U HAMPSHKEHUSI, CXEMBI X

coequHeHus. OcoOeHHOCTH paboThl TpaHC(HOPMATOPOB

TOKa B peJICHON 3alluTe.

Ilpakmuueckoe 3anamue 2(2/4)

[ToaxitoueHne U3MEPUTENBHBIX LEMed 3aluT K
MIEPBUYHBIM JIATYMKAM
Jlekyus 16.

BrnusiHue mnepexoaHbIX MPOIEcCOB Ha padoTy
TpaHcopmaTtopa TOKa. TpaHCpeakTOphl M MAarHUTHBIC
TpancopmaTopsl Toka. DUIBTPHI CHMMETPUYHBIX CO-
ctaBistiroiux. OTHOCHUCTEMHBIE 3aIlUTHI.

Ilpakmuueckoe 3anamue 2(2/4)

[ToaxmroueHrne W3MEPUTENBHBIX LENed 3aluT K
MIEPBUYHBIM JIATIYMKAM
Camocmonamenvhasn padoma (12/128)

H3zyuenue mamepuana nekyuti no 271eKMpPOHHOMY
Kypcy JeKyutl npenooasame’is
Jlononnenue KoHCnexma AeKyuiL.

Mocle0BaTeIbHOEe W TapajuleNIbHOE COEAMHEHUE
TpaHCPOPMATOPOB TOKA;

BIUSHUE OCTATOYHOTO HACHIIMICHUS CEPACYHUKOB
TpanchopmaTopa;

JOTTYCTHUMbIE MOIIIHOCTH Harpy3ok TpaHchopMaro-
pa HaNPSKCHHSL.
Iloozomoska k npakmuueckomy 3aHamuro
Pewenue munoswix 3aoau 7, 8
Iloozomoeka ucx00HbIX OAHHBIX K KYPCOBOMY NpO-
eKmy

[K-2.1.2

[K-1.3.4
[IK-1.3.5

[1K-2.1.2
[1K-4.1.2

[IK-1.3.4
IK-1.3.5

[K-1.3.4
IK-1.3.5
[1K-2.1.2
[1K-4.1.2

Bausinue
PeXKMMOB
padoThI ceTeil 1
ee 2JIEeMEeHTOB Ha
cnocoobl
peaju3anuu
peseHoi

Jexyusn 17.

BrnusiHue pexuMOB HEUTpAIM U CXEM COETUHEHUS
00MOTOK TpaHc(OpPMATOPOB HA TOKH MOBpPEkKACHUS. Bek-
TOpHbIE JHarpaMMbl aBapUNHBIX peXHUMOB. [IpoOiembl
3alUAT OT 3aMbIKAaHUW HA 3€MITIO.

Ilpaxkmuueckoe 3anamue 1(2/4)
Pacuer TOKOB KOPOTKOrO 3aMbIKaHWsS JJIs peEJIei-

[K-2.1.2

[1K-1.3.4




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

3aIHUThI.

HOM 3aIlUThI
Jekyus 18

deppope30oHaHC B CIA0OHATPYKEHHBIX CETSX.
Bmmsnue TsaroBeix cereit Ha cetu 6-10 kB. Kawanus B
ANeKTpuUecKux ceTsax. [leperpy3ku B ceTsix U ee JIeMeH-
tax. [IpuHIMD neicTBUS 3alUT ¢ KOMOWHUPOBAHHBIM
ITYCKOM.

Ilpakmuueckoe 3anamue 1(2/4)

Pacder TOKOB KOpPOTKOrO 3aMbIKaHWS JJI peJIeii-
HOM 3aIUThI
Jexkyusn 19.

Hcnonb3oBaHnEe NPUHUMIIOB TOPMOXKEHHS. Top-
MOXEHHE TOJIHBIM TOKOM, IO anepHOJAUYECKON COCTaB-
JISIFOIIEH, TI0 BBICIIIUM FaPMOHHKAM.

Ilpakmuueckoe 3anamue 8(2/4)
Pacuer penefinpix 3ammut BJI-110-220 kB
Camocmosamenvnasa pavoma (12/128)
H3zyuenue mamepuana nexyuti no 31eKmMpOHHOMY
Kypcy JeKyuti npenooasame’is
Jlononnenue KOHCNeKma AeKyuiL.
0030p peKMMOB HEUTpau B 3apYOEIKHBIX CTPAHAX;
AHTUPE30HAHCHBIC TPAHC(HOPMATOPHI HATIPSKCHIS,
neperpy304Has CiocoOOHOCTh KaOenbHBIX JTUHUI;
rapMOHUYECKUI COCTaB TOKA TATOBOM Harpy3KH.
Iloozomoska Kk npakmu4eckomy 3aHamuro
Pewenue munoswix 3aoau 5, 6
Cocmasnenue pacuemmuvix cxem OJisi OnpeoeneHus
MOK08 KOPOMKO20 3AMbIKAHUS 8 KYPCOBOM NPOEKme.

I1K-2.2.2

[K-2.1.2

[1K-1.3.4
IK-2.2.2

IK-2.1.2

[1K-4.3.2

[K-2.1.2
[K-2.2.2
[1K-4.1.2

3amura
IJIEKTPUYECKHUX
cereit

Jexyusn 20.

SammTa auaNi 10-35 xB. MakcumanbHas TOKOBas
3alUTa U TOKOBasi orcedyka. CTymeH4yaThle TOKOBBIE 3a-
muThl. O0ecriedeHne CEeNIEKTUBHOCTH 3alUT B paauaiib-
HOU JHUHUH.

Ilpakmuueckoe 3anamue 8(2/4)
Pacuer peneitnbix 3ammut BJI-110-220 kB
Jexkyusn 21.

3amuTa JUHUA C JABYXCTOPOHHUM MUTaHHEM.
HampaBnennast u nucraHiinonHas 3anuthel. O0ecnieueHne
pe3epBUPOBaHUS U CeNEeKTUBHOCTH. OCHOBHAS, pe3epBHAas
1 JIONIOJTHUTEITbHAS 3alTUThI. MepTBasi 30Ha 3allIuT.
Ilpakmuueckoe 3anamue 3(2/2)

ObecnieueHne ceneKTUBHOCTH PEIeHHOMN 3aIUThI
Jexyusn 22.

3amura auaui 110-220 kB. JlucranunoHHbIe 3a-
[IUTHI C MOJIMTOHATBHBIMU U KPYTOBBIMH XapaKTEPHUCTHU-
KaMU cpaOaThIBaHMSL.

Ilpakmuueckoe 3anamue 4(2/4)

OCOOEHHOCTH 3aIUTHI TATOBBIX CETEH

Jlekuyusn 23.

[K-2.1.2
[K-4.1.2

[1K-4.3.2

[K-2.1.2

[K-2.2.2

[K-2.1.2

[1K-4.3.2




N | Hanmenovanse e
w/n pa3jiena Coaepixanue pasgena KoMneTenmuii
AUCHUTLIHHBI
Pacuet TOKOB HyneBOM nocnenoBarebHOCTH. To- IK-2.1.2
KOBbIE 3aLIUTHI HYJIEBOM MOC/Ie10BATEILHOCTH. 1IK-2.2.2
Ilpakmuueckoe 3anamue 4(2/4)
Oco0EHHOCTH 3aIUTEI TATOBLIX CETEH 11K-4.3.2
Jlexkyus 24
Kananel cBsi3u s peneiiHOM 3aiuThl. BbICOKO- [IK-2.1.2
YaCTOTHBIE 3alTUThI U OokupoBKkH. [{uddepennmnansupie
3aIUTHI THHAH
Ilpakmuueckoe 3anamue 5(2/4)
OCHOBBI TIPOEKTHUPOBAHUS YCTPOMCTB peleiHHON MK-2.2.2
I1K-4.3.2
3aIUTHI
Camocmoamenvnan pavoma (20/128) MK-2.1.2
Hzyuenue mamepuana nexyuii no 31eKMPOHHOMY | [x.2.2 2
KYpCy JeKyuti npenooasamelis IK-4.1.2
Lononnenue koncnekma nekyui:
3amuTa 0J10Ka JIMHUS — TpaHCPOopMaTop;
nonepeuHas auddepeHmanbHas 3amMTa mapai-
JICTbHBIX JIMHUI,
quarpamMma CeJIeKTUBHOCTH 3aIlUT JTUHUHM BHEITHETO
AIIEKTPOCHAOKEHHUS TATOBBIX MOACTAHIINI
Iloozomoska Kk npakmu4eckomy 3aHamuro
Pewenue munosvix 3aoau 9, 10, 11
Pacuem conpomuenenuii, ocmamouHvlx Hanpsdice-
HULL U MOKO8 KOPOMKO020 3aMbIKaHUsl 0/l 8bl00pa ycma-
80K CpabamvléaHusi peietiHblX 3auum 8 Kypco8om Npo-
exme.
Jexyusn 25.
ITeperpy3ounast cnoco6HocTs Tpanchopmaropos | [1K-2.1.2
U OCOOEHHOCTH €Tr0 3alUThl. 3allUThl OT BHYTPEHHUX U TK-4.1.2
BHEIIHUX MoBpexaeHui. ['a3oBas u nuddepennunanpaas
3amuTa. CocTaB 3alUT TpaHCPOPMATOPOB PaA3TUIHOU
MOIIHOCTH Y Ha3HAYCHMUSI.
Ilpakmuueckoe 3anamue 5(2/4)
OCHOBBI TIPOEKTHUPOBAHUSI YCTPOMCTB pesieiHOM IIK-2.2.2
SAIITI I1K-4.3.2
Jexkyus 26. [K-2.1.2
Binsaue peryinupoBaHus HaNPsSHKEHUS U HATMYUE -
10 3ammTa MYCKOBBIX OPraHOB Ha 30HBI AecTBuUsA 3amuT. Coriaco-
TpancpopmaTopos BAaHME 3aIUT 3JIEMEHTOB CETU HA NMPUMEPE CUCTEMBI MHU-
TaHUs YCTPOUCTB aBTOOJIOKHUPOBKHU.
Ilpakmuueckoe 3anamue 9(2/2) TK-4.3.2
Pacuer 3amut Tpanchopmaropos
Camocmosamenvnasn paooma (12/ 12v8) MK-2.1.2
H3yuenue mamepuana nexyuii no 21eKMPOHHOMY |  [K-2.2.2
Kypcy JeKyutli npenooasame’is [K-4.1.2

Jlononnenue KoHcnexma aeKyuil;

Neperpy304Has CrocoOHOCTh CyXuX TpaHchopmaro-
POB;

muddepeHnranbaas 3anmTa ¢ TOPMOKEHHEM st




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

TpanchopmaTopa ¢ AByXCTOPOHHHUM IMHUTAHUEM;

3alUTa OUIMHOBKH C TOMOLIbI0 TepMUHaIoB BMP3.

Iloocomoska k npakmuueckomy 3aHAmMu0

Pewenue munosoii 3a0auu 2

Pacuem ycmasok cpabamwvieanus 3awum u nocmpo-
eHUue (YHKYUOHANbHLIX U NPUHYUNUATbHBIX CXeM peieli-
HOU 3auumul 8 KypCOBOM NpoeKme.

11.

3ammTa or
CBEPXTOKOB
cereii 1o 1000 B

Jexkyusn 27.

DJIEKTPOYCTAHOBKH JKWJIBIX W OOIIECTBEHHBIX 31a-
Huil. CBOJ MpaBwWil IO MPOEKTUPOBAHUIO U MOHTaxy. CeTn,
3aIUIIAEMbIE OT KOPOTKUX 3aMbIKAHHH.

Ilpakmuueckoe 3anamue 7(2/2)

3amnmTa OT CBEpXTOKOB B ceTsax Huke 1000 B
Jexkyus 28.

Certn, 3aImuinaeMple OT KOPOTKHX 3aMbIKAaHUH U
neperpy3ku. Knaccudukanus cereid mo pexxumy Heltpa-
au. XapakTepHCTHKW 3allUTHBIX amnmapartoB. Pacuer
HArpy30K M TOKOB KOPOTKOTO 3aMbIkaHus. [Ipobiema ce-
JIEKTUBHOCTH.

Ilpakmuueckoe 3anamue 6(2/4)

MopenupoBaHue TEPEXOIHBIX IPOIECCOB IPHU
01HO(A3HOM 3aMBIKAaHUH HA 3EMITIO
Camocmoamenvnas paboma (12/128)

H3zyuenue mamepuana nexyuti no 31eKmMpOHHOMY
Kypcy JeKyutl npenooasame’is

Jlononnenue Koncnexma neKyutl.

obecrieueHre CeNeKTUBHOCTH 3alIUTHBIX amnmapaToB
AIEKTPUYECKOH CETH;

METOJIMKa TIPOBEPKU COMPOTUBJICHUS (aza-HONIb B
AJIEKTPOYCTAHOBKAX KHUJIBIX U OOIIECTBEHHBIX 3aHUM;

YCTPOMCTBA U CXEMBI 3alIIUTHOTO OTKJIFOYEHUS

Iloocomoska k npakmuuecKkomy 3aHAMuI0

Pewenue munoswix 3aoau 1, 3

Ilocmpoenue Ouacpamm cereKMuHOCmMu U Kapm
YCMABOK cpabamvl8aHus 3auum 8 Kypco8om npoexme.

IK-2.1.2
I1K-4.1.2

[1K-4.3.2

[K-2.1.2
[K-4.1.2

IIK-1.1.1
[1K-2.2.2

[K-2.1.2
[1K-2.2.2
[1K-4.1.2

12

TexHuueckoe
o0cry:kKuBaHue U
HA/IE’KHOCTh
3aIIMT.

Jexkyusn 29.

Bunbl n nepuonyHOCTh TEXHUYECKOTO O0CITYXKH-
BaHus. CpeacTBa TeXHUUYECKOro oOcmyxkuBaHus. IIpaBu-
Jla TEXHUKH 0€30MaCHOCTH IPU 0OCITY>KUBAHUM 3aIIIUT.

UucnoBble OLIEHKH HAJEKHOCTH (PYHKIIMOHUPOBA-
Hus 3amuT. [IpaBmia TEXHUYECKOro y4yeTa W aHalausa
(GYHKIIMOHUPOBAHUSI PEJIEHHOM 3alIUThl U aBTOMATHUKH.
Ilpakmuueckoe 3anamue 6(2/4)

MonenpoBanue NEPEXOJHBIX MPOLECCOB MpHU
0JIHO()a3HOM 3aMBIKAaHUH Ha 3E€MITIO
Jlekuyus 30.

Pacyer ycTaBoOK 3allMT Ha MEPCOHAIBHBIX KOMIIb-

[1K-2.1.2
[1K-4.1.2

IK-1.1.1
[1K-2.2.2

[1K-4.3.2




HanmenoBanue
pa3nena
U CHHUILIMHBI

n/n

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

orepax. HopmaTuBHBIE  JAOKYMEHTH IO  3alllUTe
YCTPOMCTB TATOBOTO AJIEKTPOCHAOKEHUSI.
Ilpakmuueckoe 3anamue umoz2060e
3ammTa Mpe3eHTalni MO0 MPAKTHUYECKUM 3aHSATH-
M
Camocmoamenvnan paboma (8/128)
U3zyuenue mamepuana nekyuti no 371eKMPOHHOMY
KYpCy JeKyuti npenooasamelis
Jlononnenue KoHcnexma AeKyuil;
JIOMYCK B OKCIUTyaTallUl0 PEKOHCTPYHUPOBAHHBIX
HYHEPrOoyCTaHOBOK;
CrarucTHKa Mo yCTpOMCTBAM peleHOM 3aluThl U
UX OTKa3aM.
Iloocomoska k npakmuuecKkomy 3aHAmMuI0
Iloozomoseka npezenmayuu noO NPAKMUYECKUM 3d-
HAMUAM
Iloozomoska k 3awume Kypco8o2o npoekma

IK-2.3.1

IK-1.3.5
I1K-3.3.4

[Ipumeuanus:

1) ITocne HOMepa nabopaTopHOil paboOThl B CKOOKax 4yepe3 ApoOb yKkazaHbl KOJIUYECTBO
aKaJIEMUYECKIX YaCOB Ha BBIMOJIHICMYIO YacTh paOdOThI B JAHHOM pa3Jieiie  O0IIast MPOI0JKU-

TCIBbHOCTD pa6OTBI

2) Pacnpenenenue 1abopaTopHbIx paboT Mexay OpuragaMu U rpaduk ux BBIIOIHEHUS
NPUBENICH B METOIMYECKUX YKA3aHHUAX JUISl PETIoiaBaTeNIeil TUCIIUIUINHBIL.




Jnis 3a04HOM (OPMBI 00YUEHHUS:

TabOmura 5.2.

Ne
n/n

HaunmenoBanue
pa3neia
JTUCHHUILIMHBI

Conep:xkanue pasaesa

HNuaukaTopsl
JOCTHKEHHSI
KOMIIeTeHUHii

OcHoOBHBIE I10-
HATHUSA peJieiiHoM
3alUTHI U aB-
TOMATHKH.

Jexuus 1.

Peneiinas 3amuta (P3) u nporuBoaBapuiiHas aBTo-
matuka (ITA). JlokanbHBIE U pacrpeiciiCHHbIC 3allHTHI.
OyHKIMU U CBOMCTBA peNIeHON 3amuThl. HanexxHoCTb,
OBICTpO/ICHICTBUE, CEJEKTUBHOCTh YYBCTBUTEIHHOCTb.
B3anmoneicTBre yCTpOUCTB PEJICMHOMN 3aIUTHI.
Beoonoe 3anamue no nadoopamopnvim pabomam (2/2).

BBogHoe 3ansTmMe. C(CxeMa 3IEKTPOCHAOKEHUs
creHn0B Jabopatopuu. [IpaBunma Oe3omacHOW padOTHI.
OxpaHa Tpyza IpH BBIIIOJHEHUH JJAO0OPaTOPHBIX padoT.
Camocmoamenvuas paooma (30/243)

H3zyyenue mamepuana pazoena OUCYUNIUHBL NO
9NeKMPOHHOMY KYPCY JeKyull npenooagameis

Jlononnenus k Koncnekmy J1eKyuu.

CXema YCTpOHCTBAa OJHOKPATHOIO aBTOMATHYECKOIO
BKJIIOUEHUS;

B3aUMOJICIICTBUE YCTPOWCTB pEJICHHOM 3alllUThl U
ABTOMATHUKH;

JarpamMmbl CEJIEKTHBHOCTU B (hopMe 3aBUCHUMOCTEN
BpEMEHM cpaldaThIBaHUsI OT KOOPJAUHATHI TOUKU KOPOTKO-
IO 3aMbIKaHUs;

YCTPOMCTBA HUCHBITATENIbHBIE JI1 MPOBEPKHU IEp-
BUYHOTO U BTOPUYHOTO IEKTPOOOOPYI0BAHUS,

KJIacCU(PUKALIMS PETCHHON 3aIUThl 1 aBTOMAaTUKHI

rpapuueckue cumBoisbl s cxem mo ['OCTy P
MD3K 60617-DB-12M-2015;

KJIacCU(UKALIUS PEKUMOB, COCTOSIHUM U CXEM DHep-
TOCHUCTEMBI U PENICHHON 3alUThl U aBTOMAaTUKH;

crarnapt otpaciau CTO PXKJ] 07.021.4-2015

crangapt orpaciu CTO PXK/1 07.021.5-2018

IK-2.1.2
[1K-4.1.2

I1K-3.3.4

[IK-1.1.1
[K-1.2.3
[K-2.1.2
[1K-2.2.2
[K-4.1.2

DJeMeHTHAas
0a3a
peJieiiHoi
3aIHUThbI.

Jexkyusa 5
Peneitnpie u moporoBsbie d1I€MEHTHI cxem. Pene,
pearupyromue Ha OJHY M JIBE AJIEKTPUYECKUX BEJIMYHMH.
XapakTepuCTUKU W TapaMeTpbl HM3MEPHUTENBHBIX pelie.
Pene Toka, HampsiKeHUs, BpEMEHHU, MOIIHOCTH, COMPO-
tuBieHus. [IpencraBieHue XxapakTepUCTUK pelie Ha KOM-
MJIEKCHOM TIJIIOCKOCTH.
Jlabopamopnas paboma 2(2/4)
HccnenoBanue TpanchopMaTopoB TOKA U UX CXEM
COEIMHEHUS
Camocmoamenvnasn paboma (30/243)
H3yuenue mamepuana nexyuti no 31eKMpPOHHOMY
KYpCy JeKyuti npenooasame’is
Jlononnenue koncnexma neKyuil:
MIPEICTABJIICHUE XapaKTEPUCTUK peJie COMPOTHUBIIE-
HUS Ha KOMIUIEKCHOM IMJIOCKOCTH;
o0o3HayeHne GyHKIMM 3ammT 1o crangapty ANSI

[K-2.1.2
[1K-4.1.2

[1K-1.3.4
I1K-1.3.5
I1K-4.3.2

[K-1.1.1
IK-1.2.3
[K-2.1.2
[1IK-2.2.2
[K-4.1.2




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

C37.2;
CpPaBHEHUE CBOMCTB pEICHHO-KOHTAaKTOPHBIX H
MUKPOIIPOLIECCOPHBIX 3aIUT;
TUTOBBIE perieHust. CXeMbl TPUHIIMIHAIBHO AJIEKTPHU-
yeckue pacnpeaenuTeabubix yerporcts 11C 35-750 kB
CXEeMbI pacmpeneneHus ycrpoiicts P3 mo TpaHc-
dbopMaTopam TOKa U HANIPSKEHUS
HOPMbI TE€XHOJOTUYECKOI'0 IMPOEKTUPOBAHUS IOA-
CTaHIMI TEepPEeMEHHOr0 TOKa C BBICIIUM HaIpsLKEHUEM
35-750 kB (HTII IIC). Cranmapt opraHu3aiuiu
Ilooecomoska k evinoHeHuIo 1a60pamopHvix pabom
Ogopmnenue omuemos no 1a60pamopHuiM pabomam

3anuTa TATOBOI
MOACTAHIIMH U
TATOBOI ceTH
MOCTOSIHHOI'O
TOKA.

Jexyun 9, 10
OcoOeHHOCTh TATOBOWM HArpy3KH. 3amuTa pac-
npenycTpoiicTBa nocrostHHoro Toka 3,3 kB. 3amura npe-
00pa3oBaTeNbHbIX arperaTos.
[Ieperpy3ku u aBapuiiHBIE PEXKUMBI B TATOBOU Ce-
TH, TEPMUYECKasi CTOWKOCTh KOHTAaKTHOM TOJBECKU U
npobaemMbl 60pbOBI ¢ ToN0NIeT000pa3oBaHeM. Bpemsro-
KOBbI€ XapaKTePUCTHKH 3alluThl. [IpUHIUN 3alIUTHI C
MOMOIIII0 MHAYKTUBHOTO IIYHTA. XapaKTEPUCTUKU Cpa-
0aTbIBaHUS OBICTPOICHCTBYIOMIETO BHIKJIFOUATEIS.
Jlabopamopnas paboma 8(2/4)
HccnenoBanue 3amuT BO3AYUIHBIX JIMHUW DIIEK-
Tporiepenay
Camocmosmenvnasn paboma (30/243)
H3zyuenue mamepuana nekyuti no 371eKMpPOHHOMY
KYpCy JleKyuti npenooasamest
ononnenue koncnekma nekyui:
pacyeTHbIe CXeMbl TArOBOW cetu. HopmanbHbie n
BBIHYK/ICHHBIE CXEMBI CETH;.
napaMeTpsl EMH KOPOTKOTO 3aMbIKaHHS;
MEpPTBBIE 30HBI U 30HBI KACKaIHOTO JIEHCTBUS 3a-
mUTHL. [IByX30HHBIEC 3aIIUTHI. 3alIUTHI C IBYMsl HaOopa-
MU yCTaBOK;
TMCTAaHIIMOHHBIE, MOTEHIMAIbHBIE W MHOTOMAapa-
METPUUYECKHE 3aIHUTHI,
cxema anroputMa (GyHKIHNA 3alIUThl JIEKTPOHHO-
r'0 UHTEIJIEKTYaJIbHOTO YCTPOICTBA.
Ilooecomoska k evinonHenuIo 1a60pamopHbvix pabom
Ogopmnenue omuemog no 1a60pamopHuiM pabomam

[K-2.1.2
[1K-4.1.2

[1K-3.3.4
[1K-4.3.2

[IK-1.2.3
[1K-2.1.2
[K-2.2.2
[K-4.1.2

3ammura TATOBOM
HOACTAHIIMHU "
TATOBOM ceTHn
nepeMeHHOro
TOKA.

Jexyusn 13

XapakTepUCTUKU 3alIUT Ha KOMIUIEKCHOM IUIOC-
KocTH. Pa3BuTHE CIIOCOOOB 3allUTHI TArOBOM CeTH. Jlu-
CTAHIIMOHHAS 3allydTa TATOBOM CETH. 3alIuThl C B3aHM-
HBIMH CBsi3sIMH. J[narpamMma cenekTuBHOCTH. OcoOEHHO-
CTH 3aIlAT JMHEHHBIX YCTPONCTB TATOBOTO JIIEKTPO-
CHaAOXKEHMUS.

[K-2.1.2
[1K-4.1.2




N | Hanmenovanse e
w/n pa3jiena Coaepixanue pasgena KoMneTenmuii
JAUCHMILTUHBI
OyHKIMK 3aIIUT Ha OCHOBE MHUKPOIIPOLIECCOPHBIX OJ10-
KOB.
3awuma npezenmayuii no 1a00PAmMOPHLIM PAdOMam
(2/2)
Camocmoamenvnasn paboma (29/243) [K-1.2.3
H3zyuenue mamepuana nexyuti no 31eKmMpOHHOMY HK—2:1:2
Kypcy JeKyuti npenooasames [IK-2.2.2
Llononnenue koncnekma nekyui: MK-4.1.2
3aluTa OT MOJIUTKU KOPOTKHUX 3aMbIKAHUN HA BBI-
COKOH CTOpOHE TPaHC(POPMATOPOB;
HaOOp (YHKIMIA 3aIIUT HA OCHOBE MUKPOIPOIIECCOPOB;
aHaJM3 BPEMEHHBIX JWArpaMM HHTEIEKTyalbHBIX
AIIEKTPOHHBIX YCTPOICTB;
0COOEHHOCTH 3alUThI ceTH 2*25 kB;
zamura aunui JITP u BJI CLb.
TpaHchOpMATOPhl TOKA M HAMPSDKEHHS, CXEMBI UX
COETMHEHUS,
O0COOCHHOCTH Pa0OTHI TpaHC(HOPMATOPOB TOKA B pe-
JeitHoW 3amuTe. BrusHue mepexoaHbIX MPOIECCOB Ha
paboty TpanchopMaTopa TOKa,
MoCNe0BaTeIbHOE W MapajuleIbHOE COEAMHEHUE
TpaHCPOPMATOPOB TOKA;
JOTYCTHUMbIE MOIIIHOCTH Harpy3ok TpaHchopMaro-
pa HaIPSDKCHHUS;
(GUIBTPHI CUMMETPUYHBIX COCTaBistomux. OgHO-
CHCTEMHBIC 3aIIUTHI.
Iloozomoska npezenmayuu no 1a6OpamopHsvim pa-
bomanm.
Jexyusn 17,18.
BriusHue pexkUMOB HelTpanu u cxeM coeaunenns | 1K-2.1.2
06MOTOK TpaHC(hOPMATOPOB HA TOKHK TMoBpexaeHus. Bek- | 11K-4.1.2
TOpHbIE JMarpaMMbl aBapUNHBIX pexXUMOB. [IpoOiembl
3alIMT OT 3aMbIKaHUM Ha 3emumto. [TpuHnun nevicteus 3a-
AT C KOMOMHHUPOBAaHHBIM ITYCKOM.
Ipakxmuueckoe 3anamue 1(2/2)
Bausinne Pacuer TOKOB KOPOTKOTO 3amblkanus amsi peneii- | 11K-1.3.4
pe)KI/IMOBU HO¥ 3aIUTHI T1IK-2.2.2
pabdoTbl ceTeli U | 4y ocmonmenshasn paboma (30/128)
5 | ©€31EMEHTOB Ha H3zyuenue mamepuana nekyuti no 371eKMpPOHHOMY
cnocoon! KYpCy JeKyuti npenooasamelis 1K-2.1.2
peaansaniu Hononnenue koncnekma ieKyui: gi:iig
peieHHon 0030p PEKUMOB HEHTpAJIH B 3apyOEKHBIX CTPAHAX; -
3aIIUTHI.

AHTUPE30HAHCHBIC TPAHC(HOPMATOPHI HATIPSKECHHS,
Meperpy304Hasi CHoCOOHOCTh KaOeTbHBIX JTHHUM;
TapMOHHUYECKHI COCTaB TOKA TATOBOM HArpy3KHU;
(beppope3oHaHc B c1a0OHATPYKEHHBIX CETSIX.
KauaHUs B DJIEKTPUYECKUX CETSX;

MIEPErpy3KH B CETSAX U €€ DIIEMEHTAX;

UCIIONIb30BaHNE TPUHIIUIIOB TOPMOXKeHUs. Topmoxe-




n/n

HanmenoBanue
pa3nena
U CHHUILIMHBI

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

HUE TIOJIHBIM TOKOM, IO alepHUOJMYECKOW COCTABIISIIO-
ICH, TT0 BBICIIIMM FapMOHHUKAM.
Iloocomoska k npakmuueckomy 3aHAmMu0
Pewenue munoswix 3a0au 5, 6
Tloo2comoska ucxo0O0HbIX OAHHBIX K KYPCOBOM) NPOEKM).
Cocmasnenue pacuemmuvix cxem Ol OnpeoeneHus:
MOKO8 KOPOMKO20 3aMbIKAHUSL 8 KYPCOBOM NPOEKMe.

3amura
IJIeKTPUYECKUX
cerel

Jexyusn 20,21.

3ammra nuani 10-35 xB. MakcuManbHas TOKOBas
3alUTa U TOKOBasi orceuka. CTymeH4YaThle TOKOBBIE 3a-
muThl. O0ecriedeHre CEJICKTUBHOCTH 3alllUT B PaJidajib-
HOW JINHUY. 3aIUTa JIMHAN C IBYXCTOPOHHUM ITUTAHHUEM.
HampaBnennas u nucraHnroHHas 3amuThl. O0ecneueHne
pe3epBUPOBAHUS U CENIEKTUBHOCTH. OCHOBHAS, pe3epBHAs
U JIOTIOJTHUTEbHAS 3alUThl. MepTBas 30Ha 3all|T.
Ilpakmuueckoe 3anamue 8(2/2)

Pacuert peneiinbix 3amut BJI-110-220 xB.
Camocmosmenvnasn pavoma (30/243)

U3zyuenue mamepuana nekyuti no 371eKMpPOHHOMY
KYpCy JeKyuti npenooasamelis
Jlononnenue koncnekma aieKyuil:

3amuTa 0JI0Ka JIMHUS — TpaHCPOpMaToD;

nonepeuHas auddepeHnranbHas 3ammTa mapai-
JICTbHBIX JIMHUI,

JIMarpaMma CeJIeKTHBHOCTH 3aIlUT JUHUW BHEIIHE-
'O DJIEKTPOCHAOKCHHSI TATOBBIX IMOACTAHIINN;

3amura JuHAA 110-220 kB. JIucTaHIMOHHBIE 3a-
[IUTHI C MTOJIMTOHAIBHBIMUA U KPYTOBBIMH XapaKTEPHCTH-
KaMU cpabaThIBaHUS;

KaHaJIbl CBSI3U JUI pEJEeHHOM 3aluuThl. BeicokoYa-
CTOTHBIE 3alUTBHl U ONOKUpoBKU. JuddepeHunaibHbe
3aIIUThI JINHWUH,

TOKOBBIE 3alIUTHI HYJIEBOM MOCIIEIOBATEILHOCTH.

Iloocomoska k npakmuuecKkomy 3aHAMuI0

Pewenue munoswix 3aoau 9, 10, 11

Pacuem conpomuenenuii, ocmamounvix Hanpsice-
HUL U MOKO8 KOPOMKO20 3aMbIKaHUus 015 6bl060pa ycma-
80K Ccpabamvi8aHus peietiHblX 3auum 6 Kypco8oM Npo-
exme.

IK-2.1.2
I1K-4.1.2

[1K-4.3.2

[K-2.1.2
[1K-2.2.2
[1K-4.1.2

3ammra
TpaHnchopMaTopos

Jexyusn 2, 26.

[leperpy3ounas cnocoOHOCTh TpaHCc(HOPMATOPOB
M 0COOCHHOCTH €T0 3alIUTHL. 3aIIUTHl OT BHYTPEHHUX U
BHEIIHUX MOBpexaeHui. ['azoBas u auddepenunanbuas
sammrTa. CocTaB 3alMT TPaHCPOPMATOPOB PaA3THIHOU
MOITHOCTH U Ha3HAYCHMUS.

Bnustare peryinupoBaHus HANPSHKSHUS U HAJTHIUE
IYCKOBBIX OPraHOB Ha 30HbI jAedcTBHs 3amut. Cormnaco-
BaHHE 3aIUT JIEMEHTOB CETH Ha TMPUMEpPEe CHCTEMBI TTH-
TaHUs YCTPOUCTB aBTOOJIOKHPOBKH.

[K-2.1.2
[1K-4.1.2




HanmenoBanue
pa3nena
U CHHUILIMHBI

n/n

Conep:xkanue pasaena

HNnankaropsl
JIOCTUKEHUSI
KOMIIeTeHI Uit

Ilpakmuueckoe 3anamue 9(2/2)
Pacuer 3amuT TpancdopmaTopos

Camocmoamenvnasn paboma (30/243)

Hzyuenue mamepuana nekyuil no 21eKMPOHHOMY
KYpCy JleKyuti npenooasamesis

Hononnenue koHcnekma neKyuil:
neperpy304Has ClocCOOHOCTh CYyXUX TpaHC(HOPMATOPOB;

muddepeHranbHas 3almTa ¢ TOPMOXKEHUEM IS
TpaHchopmaTopa ¢ IBYXCTOPOHHUM ITUTAHUEM;

3alUTa OUIMHOBKH C TOMOLIbI0 TepMUHaIoB bBMP3.

Iloozomoeka Kk npakmuueckomy 3aHamuio

Pewenue munosoti sadavu 2

Pacuem ycmasok cpabamvieanus 3awum u nocmpo-
eHue YHKYUOHANLHBIX U NPUHYUNUATLHBIX CXeM peleli-
HOUL 3aWumul 8 Kypco8OM NpoeKme.

Ilocmpoenue Ouazpamm CeleKMUBHOCMU U Kapm
YCMABoK cpabamvl8anus 3auum 6 KypcosoM Npoexme

[1K-4.3.2

IK-2.1.2
[1K-2.2.2
[1K-4.1.2

Texuuueckoe
o0cry’)kuBaHue U
HA/IE’KHOCTH
3aIIMT.

Jexyus 29.

Buapl 1 nepuoguuHOCTh TEXHUUYECKOTO 00CITYXKH-
BaHus. CpelacTBa TEXHUUECKOro oOcnyxkuBaHud. IIpaBu-
Jla TEXHUKH 0€30I1aCHOCTH IIpU 00CITYy>KUBAHUH 3ALIUT.

UYucnoBble OLIEHKH HAJEKHOCTH (PYHKIIMOHUPOBA-
Hus 3amuT. [IpaBmina TEXHHMYECKOro ydyeTa W aHalausa
(YHKIIMOHUPOBAHUSI PEJIEHHON 3alllUThl U ABTOMATHUKH.

Pacyer ycTaBOK 3alUT Ha MEPCOHAIBHBIX KOMIIb-
orepax. HopmaTuBHBIE  AOKYMEHTHl IO  3alllUTe
YCTPOMCTB TATOBOTO 3JEKTPOCHAOXKEHUSI.
IlIpakmuueckoe 3anamue umozo6oe

3amuTa Npe3eHTalui M0 NPAKTUYECKUM 3aHITHIM
Camocmosmenvnasn paboma (34/243)
Hzyuenue mamepuana nexkyuti no 31eKMpPOHHOMY
Kypcy JeKyuti npenooasameris
Llononnenue koncnekma nekyui:
JIOTYCK B 3KCIUTyaTallll0 PEKOHCTPYHPOBAHHBIX
HHEPrOyCTAHOBOK;
CTaTHCTHKA 0 YCTPOWCTBAM PEJICHHOMN 3aIUTHI U
UX OTKa3aM.
Iloozomoska npezenmayuu no NPAKMUYECKUM 3d-
HAMUAM
Iloozomoska K 3awume Kypcoo2o npoekma

[1K-2.1.2
[1K-4.1.2

IK-1.3.5
[1K-3.3.4

IIpumeuanus:

1) ITocne Homepa nabopatopHOi paboThl B CKOOKax uepe3 ApoOb yKa3zaHbl KOJIMYECTBO
aKaJeMUYECKUX YacOB Ha BBIIOJHAEMYIO YacTh pabOThI B JAHHOM pazjielie U o0miast mpo10iHKU-

TEIbHOCTH PabOTHI

2) Pacmipenenenue nabopaTopHbIX paboT Mexay Opurajgamu U rpagyk UX BBITOJTHEHUS
NPUBEJICH B METOJAMYECKHIX YKa3aHUSAX JUIS TIPETojaBaTeseid TUCIIUTIIHHEI.
3) Hymepanust nekuuit B pazaenax MpHHATA MO Kypcy JIeKIUi it 6e30TpbIBHOM (op-

MBI 00Y4YEHHUS.




5.2. Pa3aesnpl JUCUUIUIMHBI U BUABI 3aHATAN

Jlnst ouHol popMbl 00yUeHUS:

TaOmura 5.3.
Ne | HammeHoBaHue pa3jaeJia JUCIH-
pasiea e J | m3 | JP | CPC| Beero
n/n IJIMHBI
1 | OCHOBHBIC MOHATHUS PEICHHON 3alTUTHI 4 i 4 8 16
M aBTOMAaTHKHU.
2 | CraHmapThl © HOPMAaTHUBHO- 4 i 4 8 16
TEXHUYECKasl JOKYMEHTAIHS
3 | DnemenTHas O6a3a peyeHON 6 ) 6 10 29
3aIUATEL.
4 | lludposass moacTaHIms 2 - 2 4 8
5 3a1511/ITa TSTOBOU IOACTAHIINHU U TSITO- 6 ) 6 10 29
BOH CETH ITOCTOSHHOI'O TOKA.
6 3a151ma TATOBOW MOACTAHIIUN U TATO- 6 i 6 12 24
BOM CETH MEPEMEHHOI'0 TOKA.
Bcero 3a 8 cemecTp 28 0 28 52
7 [lepBuuHbIC JATYMKH U U3MEPUTEIILHBIC
. 4 4 - 12 18
peoOpa3oBaTeIN PEICHHOMN 3aIUThI
8 | Bimsinue pe:xxuMoB pabOTHI ceTeil u ee
AJIEMEHTOB Ha CIIOCOOBI pean3aluu 6 6 - 12 24
pENEHHON 3alUThI.
9 | 3amuTa 3neKTpUUECKUX ceTel 10 10 - 20 40
10 Bammra Tpanchopmaropos 4 4 - 12 18
11 ]?;amI/ITa OT cBepxTOKOB ceTeit 10 1000 4 4 i 12 18
12 | Texaudeckoe OOCTY)KHBaHUE U HAICK- 4 4 i 8 16
HOCTH 3all[uT.
Bcero 3a 9 cemectp | 32 32 0 76
HAroro 60 | 32 | 28 | 128 | 248
KonTpoub 40
Bcero (001mas Tpy10eMKOCTb, 4Yac.) 288/8




Jnis 3a04HOM (OPMBI 00YUEHHUS:

Ta0Omura 5.4.
Ne HaumeHnoBanue pasjaesia
pasl J | O3 | JP | CPC | Bcero
n/n JTUCHUILIMHBI
1 | OcHOBHBIC IOHATHS pEICHHOM 3a- 5 i 5 30 34
IIIMTHI U ABTOMATHKH.
2 ?}j‘IIeMeHTHaH 0asza pelselHOI 3a1u- 9 ) 5 30 34
3 3am1/£Ta TATOBOM MOJICTAHIINY H TS~ 5 i 5 30 34
TOBOM CETH MOCTOSIHHOTO TOKA.
4 3am1/£Ta TATOBOM MOJICTAHIINU H TS~ 5 i 9 29 33
TOBOM CETH MEPEMEHHOTO TOKA.
Bcero 3a 5-i kypc 8 0 8 119
5 | Bimsinue pexxuMoB paboThI ceTeil u
€€ 2JIEMEHTOB Ha CITIOCOOBI pealn- 2 2 - 30 34
3alMM PEIEHHOMN 3aIMTHI.
6 | 3amuTa SIEKTPUUECKUX ceTel 2 2 - 30 34
7 [Bamwuta TpancdopmMaTopoB 2 2 - 30 34
8 | Texanueckoe 0OCITyKUBAaHHE U 5 5 i 34 38
HAJICKHOCTh 3alIHT.
Bcero 3a 6-ii kypc 8 8 0 124
HAroro 16 8 8 | 243 275
KounrpoJuab 13
Bcero (o0mas TpyZ10eMKOCTB, Jac.) 288/8

6. OneHovHbIe MaTepHuaJbl AJS MPOBCACHUS TEKYIIECI0 KOHTPOJIA yCIIeBaeMo-
CTH U HpOMe)KYTO‘-IHOﬁ aTrecranumn oﬁyqamnmxca Mo JTUCIMIIINHE

OrneHoYHbBIE MAaTEPUAIIBI 110 AUCIUIUIMHE SIBISIOTCS HEOTHEMIIEMOU YaCThIO
paboueit mporpaMMBbI U TIPEJICTABIICHBI OTACIBHBIM JOKYMEHTOM, PACCMOTPEHHBIM
Ha 3ace/laHnu Ka(eaphl U YTBEPKIACHHBIM 3aBEAYIOMNUM KadeaTpo.

7. MeToanueckue yKazaHus JJIs 00y4al0IMXcsi 10 0CBOCHUIO M CIIUTIIUHbI

[Topsinok n3ydeHnss AMCUUIUIMHBI CIEAYFOITU:

1. OcBoeHue pa3niesioB AUCIUILIAHBI MPOU3BOAUTCS B MOpPSJIKE, MPUBE-
JeHHOM B paznene 5 «CoaepxkaHue U CTPYKTypa JUCHUIUIUHBDY. OOydaromuiics
JIOJDKEH OCBOMTH BCE pas3fieiibl NUCIUIUIMHBI, UCIIOJIB3YsI METOJIUUECKUE MaTepua-
JIbl TUCIUIUIMHBI, a TaKXKe y4eOHO-MeToauueckoe obecrieueHue, MPUBEICHHOE B
paznene 8 pabodeit mporpaMmel.

2. Jlns dopmupoBaHUsS KOMIIETCHIIUNM OOYYarONIUIiCS JTODKEH TMpeacTa-
BUTDH BBITIOJTHCHHBIC 33JIaHWs, HEOOXOANMBIC ISl OIEHKH 3HAHUMN, YMEHUM, HABbI-
KOB, MPEIYCMOTPEHHBIE TEKYIIIUM KOHTPOJIEM yCIIEBAEMOCTH (CM. OIIEHOYHbIE Ma-
TepHUasbl N0 JUCLUILIUHE).




3. Ilo uroram Texyiero KOHTPOJsl YCIEBAEMOCTH MO AUCLUUIUIHHE, 00Y-
YAIOIIMKCA JTOJKEH MPOUTH MPOMEXKYTOUHYIO aTTECTALMIO (CM. OLIEHOYHBIE MaTe-
pHUabl N0 AUCLHUILINHE).

8. Onucanue MmaTepuaIbHO-TEXHMYECKOr0 U Y4eOHO-MeTOAN4eCKOro odecre-
YeHUsl, He0OXO0AUMOr0 /ISl peain3aluu NPOrpaMMbl CIIeHAJINTETA MO
AUCIHHUIINHE

8.1. IlomemeHus MpeACTaBISAIOT cOO0N ydeOHBbIE ayaUTOPUU IS TPOBE-
JEeHUsT YYCOHBIX 3aHATHH, MPEAYCMOTPEHHBIX MPOTPAMMOK CIICIIHAIATETa, YKOM-
IJICKTOBAHHBIC CIICIHAIM3UPOBAHHON yueOHOW MeOenbi0 W OCHAIICHHBIE 000py-
JIOBAaHUEM M TEXHHUYECCKUMU CPEJCTBAMU OOYUCHHMSI, CITYKAIUMU JJIs TIPEACTaBIIC-
HUs yueOHOU mHpopManuu OOJBIION ayJUTOPUN: HACTCHHBIM SKPAaHOM (CTaIlno-
HapHBIM WM TIEPEHOCHBIM), MApPKEPHOU TOCKON M (MJIM) MEJIOBOU OCKOH, MYJIb-
TUMEIUUHBIM TIPOEKTOPOM (CTAIMOHAPHBIM WJIU TIEPEHOCHBIM).

Bce momenienus, ucnonb3yemsbie Uil IPOBEACHUS YUSOHBIX 3aHATHI U ca-
MOCTOSITEJIbHON paboThl, COOTBETCTBYIOT JACHCTBYIOIIMM CAHUTAPHBIM U MPOTUBO-
MOKapHBIM HOPMaM U TIpaBUjIaM.

Jlnst mpoBeneHust 1abopaTOpPHBIX pabOT UCHOJIb3yeTcs JlabopaTopusi Ka-
dbenpol «ludpobie peneiiHbie 3aMTh 000pyAOBaHHAS CIETYIONIMMU Mpudopa-
MU, YCTaHOBKaMHU:

— YCTPOWCTBO HCIBITATEIBHOE IS MPOBEPKH TEPBUYHOTO W BTOPHUYHOTO
anekTpoobopynoBanus PETOM-21;

— ycTpoiicTBO ucnbiTaTeibHoe PETOM-51,

— KOMIUICKT J1ab0paTopHOTO 000pyI0BaHUs «DIIEKTpOoIHEpreTHKa — Penelinas
3aIUTaY;

— KOMIUIEKT JabopaTopHoro obopynoBanus «Perneiinas 3amura u aBToMaTHKa
B CHCTEMaXx JJICKTPOCHAOKCHUS.

- KOMIUICKTBI CTEHOB JIJISi M3YYECHHSI MHKPOIPOIIECCOPHBIX TEPMHUHAJIOB 3a-
IIUTEHI.

[Tomemenust 111 CaMOCTOSITENIBHONW PaOOThl OO0YUYAIOIIMXCS OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKOU C BO3MOXHOCTBIO MOJAKIIOUEHUS K ceTu «MHTEpHET» 1
oOecrieueHrneM J0CTyna B 3JEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpe-
1y YHUBEPCHUTETA.

8.2. YHuBepcuteT obecriedeH HeOOXOAUMBIM KOMITJIEKTOM JIUIIEH3HOHHO-
ro M CBOOOJIHO PacmpoOCTPaHsAEMOTO OOCCIICUYCHHS, B TOM YHCIIE OTEYECTBEHHOTO
MIPOU3BOJICTBA.

[TepedeHp TUIIEH3MOHHBIX MTPOTPaMM TIPEICTABIICH HA BHYTPEHHEM TOpTa-
ae ®I'BOY BO III'YIIC no anpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. Obyuaronumcs obecriedeH J0cTyn (yAaleHHbIN JOCTYI) K COBpEMEH-
HBIM MPO(heCCHOHATBHBIM 0a3aM JTaHHBIX:

- P U3YYEHUU IUCIUIUIUHBI TpodeccroHaabHbie 0a3bl JaHHBIX HE HC-
MOJIB3YIOTCSI.

8.4. Obyuaronumcs obecrieueH A0cTyn (yAaleHHbBIN TOCTyM) K uHpOopMa-
ITUOHHBIM CIIPABOYHBIM CHCTEMAaM:



http://eaisu.pgups.edu.mps/info/prog/

- IPU M3YYEHUU TUCIUTUINHBI HHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI HE
UCIIOJIb3YIOTCS.

8.5. IlepeueHb mMeyaTHBIX W3JAAHHUM, HUCIOJIB3YEMBIX B 00pa3oBaTEIbLHOM
npoiiecce:

8.5.1. Yuebnas nrumepamypa

1. ®urypnos, E. II. Peneiinas 3ammura: yue6.: B 2 4.. Y. 1: OcHOBBI pe-
neitro# 3amutel/ Gurypnos E. I1.. - 3-e u3z., nepepabd. u gorm.. - M.: YMII no 06-
pa30BaHUIO Ha XK.-1. TpaHcI., 2009. - 414 ¢ (65 3k3.)

2. ®urypHos, E. I1. Peneitnas 3ammra: yue6.: B 2 u.. Y. 2: Peneiinas 3a-
IIMTa YCTPOMCTB TSATOBOTO 3JIEKTpOCHA0XKeHUs kene3Hbix gopor/ E. I1. durypHos.
- 3-e u3A., nmepepad. u goi.. - M.: YMI] no obpazoBanuto Ha xk.-1. Tpauci., 2009. -
604 c. (65 2Kk3.)

3. Kongakos, A.Jl. lludppossie Tepmunansl MuTep. OcoGeHHOCTH TpuMe-
HeHus: y4yeOH. mocobue/A.Jl. Konmakos, A.B. Musunnes.— CI16.:@I'bOY BO
[II'VIIC, 2016. 284 c. (22 3k3.)

4. TepmuHajbl peseiiHoil 3amuThl: yueOHoe nmocobue/A.N. bypbsinoBa-
teiii, M.A. UBanoB, C.B. Ky3pmun, O.A. Crenanckas u ap. — CI16.:@I'bOY BO
[II'VIIC, 2016. 48 c. (47 2K3.)

5. Bapenmon, B.M. AnmnapaTHo-TiporpaMMHBIE CpPEJCTBAa JTUATHOCTUKH
anexktpoobopynoBanusi / B.M. Bapenuos, B.I'., XKemuyros, M.A. NBanos, A.H.
Mapukun.— CI16.:@T'bOY BO II'VIIC, 2017.-48 c. (57 7x3.)

6. 3ammTa 3/1eKTPOTATOBBIX ceTell IEPEeMEHHOTO TOKAa Ha OCHOBE MHTEII-
JIEKTyaJIbHBIX TEpMHUHANIOB: YueOHoe nocodue/ A. U. BypesHoBatsiid, A. JI. Konna-
koB, A. B. Muzunnes u ap; [II'VIIC - JIMWXT. - CII6.: TITI'YIIC, 2003. - 110 c. (30
9K3.)

7. Epumon, B. B. TpeboBanust k 0OpMIIEHNIO KYPCOBBIX U JUTUIOMHBIX
npoekToB [TekcT]: yueOHO-MeToauueckoe mocodue / B. B. Edumon. - CII6. :
[II'VIIC, 2010. - 45 c. (297 5k3.)

8. FOnaun, M.A. TokoBas 3ammra 3JIeKTpOyCTaHOBOK: ydueOHOe mocobue /
M.A. IOuauH. — 2-e u3g., uctp. — Cankr-IletepOypr: Jlans, 2011. — 288 c. —
ISBN  978-5-8114-1158-0. — Tekct : a5ekTpoHHbIii //  Jlanb : 2IeKTpoOHHO-
oubimoreunas cucrema. — URL: https://e.lanbook.com/book/1802 (mara obparie-
Hust: 25.02.2023). — Pexxum gocTtymna: ajisg aBTOpU3. M0JIb30BATEIICH.

9. llepaBun, B.A. ABTOMaTH3amms ympasieHue: Peneiinas 3amura U aB-
TomMaTuka: yuyeoHoe mocooue / B.A. IlepaBun, M.M. Bonbuukos, M.A. IIpomuH.
— Tlensa : [Ten3I'TY, [6. r.]. — 2012. — 79 c.— Tekcr : anmekTpoHHbIi // JIanb :
aNIeKTpOHHO-OuOmoTeunas cucrema. — URL: https://e.lanbook.com/book/62493
(mara obpamenus: 25.02.2023). — Pexxum goctyna: i aBTOPU3. MOJIb30BaTEIEH.

10. OcHOBBI KOMNBIOTEPHOT0 NPOEKTHPOBAHUSI U  MOJICITUPOBAHMS
YCTPOUCTB  3nekTpocHaOkenws.  [Ipaktukym:  YyeOHoe  mocobue  /
A.U. BypbsiHOBaTHIi, M.A. BanHoB, O.A. BanoBa, A.E. IllaroBux.—
CIIO.: [TerepOyprckuit rocyIapcTBEHHBIN YHUBEpCUTET MyTel coobmienus, 2020,—
56c.



11. KanpanoBa ML.A. Peneiinass 3ammra W aBTOMAaTUYECKUE CHUCTEMBbI

yIpaBJjeHUsl yCTPONWCTBaAMU dJIEKTpOCcHaO)eHus : yueb. mocooue. — M.: ®I'BY
JAIIO «Y4eObHO-MEeTOUYECKUH IEHTP MO0 00pa30BaHMIO Ha KEJIE3HOJIO0POKHOM
TPaHCIIOPTEY, 2019. — 110 C. - Pexxum JOCTY-

na: http://umczdt.ru/books/41/230296/ - 3ari. ¢ skpaHa.

12. IlouyaeBen, B.C. 3amuTa 1 aBTOMaTHKa YCTPOUCTB JIEKTPOCHAOKEHHUS
: YueOHMK JjIsl TEXHUKYMOB U KoJuie/kel x.-1. Tpancnoprta / B.C. Ilouaeserr . —
Mockga : ['OY «Y4eOHO-MEeTONMUECKUN IEHTP MO0 00pa30BaHUIO HA YKEJIE3HOO-
POKHOM TPaAHCTIIOPTE, 2007. — 191 C. Pexxum JIOCTY-
na: https://umczdt.ru/books/41/226098/- 3arn. ¢ 3kpaHa (jatra  oOpaleHus:
25.02.2023).

8.5.2. HopmamusHno-npagosas 00KyMeHmayusi:

1. IIpaBuia ycTpoiicTBa 3JIEKTPOYCTAHOBOK. /-¢ u3nanue.-M.:KuoPyc
2013.-488 c.

2. CTO PX 07.021.5-2018. 3ammra cucteM 3JIEKTPOCHAOKEHUS HKEJe3-
HOM JIOpOTH OT KOPOTKHUX 3aMbIKaHHUU U meperpy3ku. Yactb 5. Meroauka BeiOOpa
YCTaBOK B CHCTEME TATOBOIO AJIEKTPOCHAOXKEHUSI TIOCTOSIHHOTO TOKa. Y TBEPXKICH
u BBejieH B nerictBue Pacropsbkenrnem OAO «PXKI» ot 08.05.2018 Ne 918/p 107c.

3. CTO PO 07.021.4-2015. 3ammTa cucTeM 3JEKTPOCHAOKEHUS HKEJe3-
HOM JTOpPOTH OT KOPOTKHMX 3aMbIKaHHUI U neperpy3ku. Yacts 4. Metoauka BeiOOpa
YCTaBOK B CUCTEME TATOBOTO 3JIEKTPOCHAOKEHHS IEPEMEHHOIO TOKA. Y TBEPKJIEH
u BBeJieH B neiictBue Pacnopsixenuem OAO «PXKI» ot 07.04.2016 Ne 615/p 127c¢.

4. CBoa mpaBuJ 1o npoekTupoBanuio u crpoutenbetBy CIT 31-110-2003
«IIpoexkTpoBaHUE U MOHTAX 3JIEKTPOYCTAHOBOK JKUJIBIX M OOILECTBEHHBIX 3/a-
HU» (omo0peH mnoctaHoBieHueM ['occtpost P® ot 26 oktsa6ps 2003 r. Ne
194). .). URL: https://www.garant.ru/ Pexxum mocTyma: Hay4dHO-TEXHHUECKass OHO-
muoteka [II'YTIC, ayn.6-314, , uHbopMaIiOHHO-TIPABOBBIM MopTait «I apanT

5. CBoa mpaBmi CIT 256.1325800.2016 «DneKTpOyCTaHOBKU >KUIIBIX M
oOmiecTBeHHbIX 3aaHuil. [IpaBuna nmpoexktupoBanus U MoHTaxa» (yTB. [Ipukazom
MuHKCTEPCTBA CTPOUTENIBCTBA U KWJIMIIIHO-KOMMYHAIBHOTO X03siiicTBa PO ot 29
arycra 2016 1. Ne 602/mp..). URL: https://www.garant.ru/ Pexxum  jmocty-
na: HayuyHo-TexHu4eckass Oumommoreka III'YIIC, ayn.6-314, undopmarmorHo-
paBoBBIN mopTan «I"apanT»

6. [IpaBujia TEXHOJIOTHYECKOr0 (PYHKIHMOHHPOBAHUS IJIEKTPOIHEpre-
TUYECKUX CHCTEM M M3MEHEHHs, KOTOpble BHOCATCA B akThl [IpaBurenncrBa
Poccuiickoii ®enepaumu. YTB. mnoctaHoBieHueM I[IpaBurensctBa PO ot
13.08.2018 No 937. 3arm. ¢ akpana (mara oOpamenus: 29.08.2024). URL:
https://www.so-ups.ru/fileadmin/files/laws/requlations/req937-130818.pdf

7. IlpaBuJIa TEXHHYECKOIr0 00CIYyKUBAHUS YCTPOWCTB PEIEHHON 3aIlUThI
U DJICKTPOABTOMATHKH dJiekTpudeckux ceret 0,4-35 kB PJ[ 153-34.3-35.613-00
(yct. PAO «EDC Poccum» 20 nexaops 2000
r.). URL: https://www.garant.ru/ Pesxum nocTtyma: Hay9HO-TEXHUYECKass OnOJImo-
teka [II'YIIC, ayn.6-314, nadopManiioHHO-TIPaBOBBIN mopTai «I apaHT»
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https://www.so-ups.ru/fileadmin/files/laws/regulations/reg937-130818.pdf
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8. I'paduueckne cumMBoOJIBI 1J11 cxeM (B popmare 6a3wl manubix) [OCT P
MDBK 60617-DB-12M-
2015. URL: http://docs.cntd.ru/document/1200134261 Pexxum pocrtyma: 3Jek-
TpOHHBIA (DOHJ MPaBOBOM U MHGMOPMATUBHO-TEXHUYECKOU HoKkymeHTanuu «KO-
JIEKC» http://docs.cntd.ru/

9. TOCT P 58669-2019. Enunasi sHepreTuyeckasi CUCTeMa U U30JIMPOBAH-
HO paboTaroiue 3HeprocucteMsl. Penelinas 3ammra. TpancgopMaropbl TOKa U3-
MEPHUTEIbHBIC HHIYKTUBHBIC C 3aMKHYTBIM MAarHUTOIIPOBOJOM ISl 3aIUThI. Me-
TOAMYECKUE yKa3aHUs IO OIMPEACIICHUIO BPEMEHH J0 HACHIIIEHUS TPU KOPOTKHX
3aMBIKaHUSAX.  3arid. ¢ 9KkpaHa. (mata  oOpamenms:  01.03.2024):
https://protect.gost.ru/default.aspx?control=6&month=11&year=2024&['OCT P
58669-2019&showall=-1

10. CTO 34.01-4.1-009-2019. Metoandeckue yKa3aHUs 1O MPOEKTUPOBA-
HUIO U JKCIUTyaTallid TEXHOJOTUYECKHUX 3aIUT U aBTOMATUKH, BBHIMOJIHEHHBIX Ha
0a3ze MUKpPOIPOIIECCOPHON TEXHUKH Ha OOBEKTaX JIJIEKTPOCETEBOIO KOMILIEKCA
I[TAO «Poccetn» URL.:
https://www.rosseti.ru/investment/standart/corp_standart/ 3aru. ¢ skpana (jata 06-
pamenus: 1.03.2024).

11. CTO 34.01-9.1-002-2018. O6opynoBannie BU-cBs3u mis mepenadu
CUTHAJIOB I10 CETSIM HU3KOT0 U Cpe/iHero HanpspkeHus. OOIue TeXHUYECKue yclio-
BUSI
URL: https://www.rosseti.ru/investment/standart/corp_standart/ 3arn. ¢ skpana
(mara oOpamienus: 1.03.2024).

12. CTO 34.01-3.1-002-2016. TurmoBbie TEXHHYECKHUE PEIICHUS TIOICTAH-
it 6-110 kB. 3ar:. ¢ skpana (j1ata ooparieHus:

1.03.2024). URL.: https://www.rosseti.ru/investment/standart/corp_standart/doc/C
T0O-34.01-3.1-002-2016_v3.pdf

13. CTO 34.01-6.1-002-2016. ITporpaMMHO-TEXHUYECKHUE KOMITJIEKCHI
noactanmmii 35-110 (150) kB. O6mue Texuuueckue TpedOBaHus. 3ari. ¢ SKpaHa
(mata obopamenus: 1.03.2024). URL:

14. CTO 34.01-4.1-005-2017 ITpaBuia TEXHUYECKOTO OOCITYKHUBAHUS
YCTPOMCTB PEJICUHOM 3alIUThl, aBTOMATUKH, TUCTAHIIMOHHOTO YIIPABJICHUS U CUT-
HaJIM3alli1 JIEKTPOCETEBOr0 KOMILIEKCA. 3aril. ¢ dKpaHa (J1ata oOpamieHus:
25.02.2019)._ URL.: https://www.rosseti.ru/investment/standart/corp_standart/doc/
CTO 34.01-4.1-005-2017 PTO_RZA.pdf

15. CTO 34.01-4.1-004-2018 BY anmapatypa mist P3A. Texaudeckue
TpeboBanms kK BU anmapartype pa3HbIX MPOU3BOIUTENCH JIJIsT 00ECIIeUeHUs COB-
MeCcTHOM paboThl B ogjHOM BY kanane. 3ary. ¢ 3xkpaHa (1ata oOpalieHus:
25.02.2019)._ URL.: https://www.rosseti.ru/investment/standart/corp_standart/doc/C
TO _34.01-4.1-004-2018.pdf

16. CTO 34.01-9.2-004-2019 Kanans cs3u miis P3A. Texauueckue pe-
meHus s cerert 35-220 kB 3ari. ¢ skpaHa (naTa oOparieHus:

25.02.2019). URL.: https://www.rosseti.ru/investment/standart/corp_standart/doc/
%D0%A1%D0%A2%D0%9E_34.01-9.2-004-2019.pdf
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8.5.3. Jpyeue uzoanus:

1. BypbsinoBatbiii A.U., UBanoB M.A., Ctenanckasi O.A. Peneitnas 3a-
umTa / Metoauueckue ykazanus K BBIIOJHEHUIO JJabopaTtopHbix pador.— CII0.: U3a-
Bo ®I'bOY BIIO IIT'VIIC, 2015.-34 c. (38 7k3.)

2. Pesieiinasi 3amuMTa; METO/. YKa3aHUs K BBIIIOJHEHUIO KyPCOBOT'O MPOEKTa/
[I'VIIC, kad. "DnekrpocHabxkenue x. A."; coct., pen. A. W. BypesHoBatsiid. - CII6.:
[II'VIIC, 2002. - 39 c. (143 5k3.)

3. Epmios, FO.A. MoaenupoBanrne MUKPOTIPOIIECCOPHBIX PEICHHBIX 3aIIuT /
FO.A. Epmios, JI.H. Kucenes // Educatio. — 2015. — Ne 10(17). — C. 7. — ISSN
2413-5348. — Tekcr : aneKTpoHHbIH // JIaHb : 3eKTpOHHO-OMOINOTEYHAs CHCTE-
ma. — URL: https://e.lanbook.com/journal/issue/296484 (mara obpareHus:
25.02.2023). — Pexwum toctyna: i1 aBTOPHU3. TOJIb30BaTEIICH.

4. Pomanwok, ®.A. [TpyuHIUIBEI BRITTOJTHEHHS OJJOKUPOBKH TOKOBOM 3aIUTHI
AJIEKTPOYCTAaHOBOK C CHJIOBBIMU TpaHcpopmaropamu / O.A. Pomantok, A.I'. Ca-
MOKHUKOBA // I3BECTHS BBICHIMX yU4e€OHBIX 3aBEJCHUIN U YHEPTETHUECKUX 00bEI1-
Hennit CHI'. Duepreruka. — 2017. — Ne 2. — C. 101-107. — ISSN 0579-

2983. — TekcrT : 27eKTpoHHbIHN // JlaHb : 2JIeKTpOHHO-OUOIMOTEeYHAsl CUCTEMA. —
URL.: https://e.lanbook.com/journal/issue/300266 (nata obpamenus: 25.02.2023).
— Pexxum noctymna: asst aBTOpH3. MOJIb30BaTEleH.

5. KekcemoueBa, H.C. AHanu3 MoBbIIeHUs] HAACKHOCTH (YHKITHOHUPO-
BaHUs paboThI penelinoil 3auuThl Ha noactanuuu / H.C. KexcembOuesa, I1.H.
Oo6wenxos, H.b. Epbaesa // F'eutbim sxone 6imim / Hayka u obpazoBanue. — 2013.
— No 4, — C. 80-86. — ISSN 2305-9397. — Texcr : anexTpoHHbIi // JIaHb :
ANEKTPOHHO-OnOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/journal/issue/293273 (nmata obpamenwus: 25.02.2023). —
PexxuMm noctyna: it aBTOPHU3. TTOJTB30BATENCH.

6. Pomaniok, ®.A. [IpuHIMIBI BRITOJTHEHNUS TOKOBOM 3aIlIUTHI JIMHUHN C OJ1-
HOCTOPOHHHUM MHUTaHUEM OT MEXTy(pa3HbIX KOPOTKUX 3aMbikanuii / @.A. Poma-
HiIoK, M. A. llleBannun // I3BecTust BrICIIUX YUEOHBIX 3aBEJICHUN U DHEpreTHYE-
ckux ooweauHenuit CHI'. Ouepreruka. — 2015. — Ne 1. — C. 5-11. — ISSN
0579-2983. — TekcT : aneKTpoHHBIH // JIaHb : AIEeKTPOHHO-OMOINOTEUHAs CUCTE-
ma. — URL: https://e.lanbook.com/journal/issue/293671 (nara obpamieHus:
25.02.2019). — PexxuM gocTymna: st aBTOPHU3. TTOJIb30BATEIICH.

7. HoBam, U.B. MozenupoBaHue 3HEProcCUCTEM U UCTIBITAHUE YCTPOICTB
peseiHOM 3alUThl B pEKUME pealibHOro U MojiesibHoro Bpemenu / M.B. Hosai //
M3BecTus BhICIIMX y4eOHBIX 3aBECHUN U 3HepreTuieckux oobeannennit CHI .
Ouepretuka. — 2017. — No 3. — C. 198-210. — ISSN 0579-2983. — Tekcr :
AIIEKTPOHHBIN // JlaHb : 31eKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/journal/issue/302490 (nata oOpamenus: 25.02.2023). —
PexxuMm noctymna: aist aBTOpU3. MOJIb30BATEIEH.

8.6. Ilepeuenp pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHOW CETH
«HTEpHETY», HCTIOMB3YEMBIX B 00Pa30BaTEIHLHOM MPOIIECCE:

1. JInunaplii kKaOMHET O0ydYaromerocss M 3JeKTPOHHAsT WH(OPMAITMOHHO-

oOpa3zoBarenbHasi cpena. [OnekTpoHHbli pecypc]. — Pexum pocryna:


https://e.lanbook.com/journal/issue/293273

http://sdo.pgups.ru/ (mIst ZOCTyIA K MOJIHOTEKCTOBBIM JOKYMEHTaM TPeOyeTCsl aB-
TOpHU3ALIMSA).

2. OnekTpoHHas ~ OuOmmoredHas  cuctema  JlaHb:  AJIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com (m1st mocryna k mojHO-
TEKCTOBBIM JJOKYMEHTaM TpeOyeTCsi aBTOPU3AIINS).

3. DJekTpoHHas OuOnMMoTeuHast cuctema IPrbooks.ru [31eKTpoHHBIH pe-
cypc]. — Peskum moctyna: http://www.iprbookshop.ru/78574.html (ans mocryna x
MOJTHOTEKCTOBBIM JJOKYMEHTAM TPeOyeTCsl aBTOPU3AIIHS ).

4. ABTOMATH3UpPOBaHHAS CHCTEMa MOWCKAa MPaBOBOM WMHGOPMAIMH IO XKe-
ne3Hogopoxuaomy tparcropty ACITVKT (docTyn B KOMITBIOTEpHOM Kitacce Ouo-
aroTekn 6-314.)

5. Madopmanmonno-npaopast cuctema 'TAPAHT ([loctynm u3 kommbroTep-
HOTO KJ1acca OMOJIMOTEKH - ToMenieHue 6-314)

6. Mudopmarmonno-npasosas cucrema KOJIEKC ([loctyn u3 xommproTep-
HOTO KJ1acca OMOJIMOTEKH - TIoMeleHue 6-314)

/. EnHOE OKHO JTOCTyIa K 00pa3oBaTesibHbIM pecypcam [lmoc [DnexTpon-
HBII pecypc]— Pexxum nocryna: http://window.edu.ru

8. CaiiT ObIBaJIBIX pENEUIIUKOB [DIEKTPOHHBIN pecypc] (maTa oOpalieHus:
25.02.2019) Pexxum nocryma: http://rzia.ru/

9. Caiit pycckossbiuHoi AokymenTanuu mo MatlLab u Simulink Ilentpa
WHXCHEPHBIX TEXHOJIOTHA W MOJEIHPOBaHUS «IKCIIOHEHTa» (JaTa oOpamieHus:
25.02.2019)- Pexxum moctyna: https://docs.exponenta.ru/

10. CailT kopnopaTUBHOM CTaHAAPTU3ALUN MyOJIUYHOTO aKIIMOHEPHOTO 00-
mectBa «Poccuiickue cetw». [DIEKTpoHHBIM pecypc] (mata oOpameHus:
25.02.2019). — Pexwum nmoctyna:

https://www.rosseti.ru/investment/standart/corp_standart/

/

Pa3pabotumk pabouei mporpaMmsl,
. e NG
CTapIINK PENOAABATEND < — M. A. lBaHoB

«20» despans 2026 r.


http://sdo.pgups.ru/
https://e.lanbook.com/
http://www.iprbookshop.ru/78574.html
http://library.pgups.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=346
http://library.pgups.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=346
http://library.pgups.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=346
http://window.edu.ru/
http://rzia.ru/
https://docs.exponenta.ru/
https://www.rosseti.ru/investment/standart/corp_standart/

