MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b.1.B.02.01

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

Opranu3anus 3KCIJIyaTalluy U PEMOHTA 3J1eKTPO00OPYy10BaAHMS

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
Pexxumbl pabOTHI ANIEKTPUYECKIX HCTOYHUKOB IMUTAHUS, IOJCTAHIINI, CETEH 1 CHCTEM

dopma o0ydeHHUs: OUHAS
I'onx nabopa: 2019
Oo6mas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 2
dDopma KOHTPOJIA 3a4eT Hroro

Bua zansaruii
Jlexknuu 14 14
JlaGopaTopHble
[IpakTrueckue 26 26
PykoBo1cTBO: KypcoBbie paboThl (ipoekThl) / PI'P
[TpomexxyTouHas arrecramus 0,25 0,25
KonTaktHas pabora 40,25 40,25
CamocrosiTenpHas pabora 67,75 67,75
KoHnTpoib
Hroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
JIOIIEHT, JOLEHT, K.T.H. IllanoBanos B.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIninHbl coctaBiena Ha ocHoBaHnuu @I'OC BO u yueOHoro miana
HAarpaBJIeHUS TOATOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxoun 3acemanust Ne 3 ot «28» centsiops 2018 1.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

llenp ocBOeHHUs NUCHUIUIMHBI — H3Y4€HHE TpeOOBAaHUNW HOPMATUBHBIX JOKYMEHTOB K
OpTaHMU3AINH SKCILTyaTaIl[iy U PEMOHTA AJICKTPOOOOPYIOBAHUS; U3yUEHUE KOHCTPYKIIMH, TIPUHITUTIA
JNeHCTBUST W pekuMa paboThl OCHOBHOTO 3JEKTpOooOOpynoBaHUs; (opMHpOBaHHE HAaBBIKOB
OpTraHM3AINH IKCILTyaTalllU JIEKTPOOOOPYTOBAHUS M CUCTEM IIEKTPOCHA0KCHHUSI IPOMBITIIICHHBIX
NPEANPUATHIA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUIUIMHA:
mucuuiuiueel  bioka 1 wactu, ¢dopmupyeMoil ydacTHMKamMM 0Opa30BaTENbHBIX OTHOLICHUH
HampaBJIeHus MOAroToBkH OakanmaBpuata 13.03.02 «DneKkTposHepreTuka M SJICKTPOTEXHHUKA:
«TeopeTndeckue  OCHOBBI  IEKTPOTEXHUKM»,  «IJJIEKTPUUECKHE  MAIIMHBI U OCHOBBI
AIIEKTPONPUBOAA», «DJIEKTPOIHEPreTUUECKHE CHUCTEMBI U CETH», «ODKCIUlyaTallUsl CHUCTEM
JJIEKTPOCHAOKEHUSD.

JIMCUMIUINHBL ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuiecTsyromee: «JluarHocTuka 31aeKTpoodopyaoBaHus», «CHCTEMHBIM aHaau3 U NPUHATUE
peLIeHUH MO MOBBILIEHUIO HAJEKHOCTH CHCTEM 3JIEKTPOCHAOXKEHUSA», «ABTOMATU3ALUS CUCTEM
aneKTpocHaOkeHus», «lIpou3BOACTBEHHAs TpakTUKa (HAYYHO-HCCIIEIOBATENIbCKas pabdoTa)y,
«[IpousBoacTBeHHast MpaKTUKA (IPOEKTHAsI IPAKTUKA)».

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U Nuaukaropsl
KOHTPOJINpyeMble NOCTH/KECHHUS IInanupyemsblie pe3yJbTaThl
KOMIIeTeHIIUH KOMIIeTeHIUH o0y4eHUs
(K0J1 1 HAMEHOBaHUE) (K0Jl 1 HAMEHOBAHUE)
VYK-3. Cnocoben VYK-3.2. PykoBoaur 3HaTh: OCHOBBI OPTaHU3ALNH U
OpPraHHU30BbIBATH U YJIeHaMU KOMaH bl JUIst PYKOBOJICTBA 3KCIUTyaTalluy U
PYKOBOJIUTH paboTOi JOCTUKEHMS IIOCTaBICHHON | pEMOHTA OCHOBHOTO
KOMaH/1bl, BoIpaOaThIBast 3aJ1a4H. JIEKTPO00OpYIOBAHUS
KOMaHJHYIO CTPaTEruio YMeTh: pyKOBOJIUTH WIEHAMHU
JUISL TOCTUKEHUS KOMaH bl (Opurajsl) npu
[TOCTaBJIEHHOM LIEH BBINOJIHEHUH padoT MO
9KCILTyaTalliy U pEMOHTE
JIEKTPO00OpYI0BAHUS
Brnagers: ciocobamu yrpaBieHus
KOJUIEKTUBOM, PYKOBOJICTBOM
YJIeHaMU KOMaH bl ISl TOCTHKEHUS
IIOCTABJICHHOM 3a/1auu
[1K-2 Cnocoben [IK-2.1. IIpoBoauT anasin3 | 3HaTh: OTPACIEBbIE HOPMATUBHbIE
YIPABIIATH CTaTUCTHUKH, (POPMUPYET nokymenTsl [1YO, ITTO3II, 'OCT,
NEATEIIBHOCTBIO 110 3aKJIroueHue oo P/I ipu kcrutyataniii U pEMOHTE
HKCIUTyaTallii OOBEKTOB | AKCIUTyaTallHOHHOM 3JIEKTPOOOOPYNOBAHMS;
ANEKTPOIHEPTETUKHI COCTOSTHUM COBpPEMEHHOE 3JIeKTPo00OpyI0BaHNE,
3JIEKTPO0OOpYI0OBAHUS, HCII0JIb3YEMOTO IIPH BBIITOJIHEHUN
MPUYMHAX OTKJIOHEHUH OT | MCCIEAOBAHUM M UCTIBITAHUMN TIPU




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

HT/J, Beimaet
PEKOMEHIAIlUHU T10
CO3JIaHMIO HanboJee
HaAeKHOU CXEMEI
ANEKTPUUIECKUX
COeINHEHNI 00hEKTOB
ANEKTPOIHEPTCTUKHI

SKCILTyaTalluu U PEMOHTE
AIEKTPOOOOPYI0BaAHUS

VYMerb: paboTaTh CO CIPaBOYHOM
JIATEPATYPOi K HOPMATUBHBIMU
OTpPAaCJICBBIMH JJOKYMEHTAMHU;
T0JIb30BaThCSl METOJIAMHU HCIIBITAaHHS
ANEKTPOOOOPYIOBAHUS CUCTEM
AIICKTPOCHAOKEHHS TIPEPHATHI

Bitagers: OCHOBHBIMM IIpHUEMAMU
UCTIBITAHUS 3JIEKTPOOOOPYAOBAHUS;
KOMIUIEKCOM TEXHUYECKUX CPECTB,
UCIIOJIb3YEMBIX TP UCIIBITAHUN
3JEKTPOOOOPYAOBAHUS CUCTEM
JIEKTPOCHA0KEHUS

IIK-2.2. OneHuBaer
3¢ PeKTUBHOCTH
YIPABJISTFOIINX
BO3JIEHCTBUH TTpU
H3MCHECHUU
IKCILTYaTaI[MOHHOTO
COCTOSIHUASI 00BEKTOB
3JEKTPOIHEPrETUKU

3HaTh: TpeOOBaHUS OOSCTICUCHUS
HAJIC)KHOCTH AJICKTPOCHA0KECHUS
norpeduresnei

YMeTb: OLIEHUTh NpejiiaraeMble
peIIeHHsI TPH SKCILTYaTallu 1
PEMOHTE 3JIEKTPOOOOPYIOBAHUS
CUCTEM DJICKTPOCHAOKEHUS C TOUKU
3peHHsI TEXHUKO-3KOHOMHUYECKOM
3¢ (HEKTUBHOCTH C YUETOM pUCKA

Brnagerts: ciocoGamu yrpaBieHus
PUCKAMHU IIPU SKCILTyaTalluu U
PEMOHTE IEKTPOOOOPYIOBAHHUS
CUCTEM DJIEKTPOCHAOKEHUS




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayasb (pa3aea)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHeE
OLIEHOYHOI 0
cpeacrsa)

Bsenenue

Jlexk.

[Tpenmert u 3a1auu Kypca. AKTyaaTbHOCTb
npo6sieM 3¢ HEeKTUBHON AKCIUTYaTalluH
CHCTEM DJICKTPOCHAOKEHUS

Cp.

M3y4yeHnue TeOpeTHUECKOro MaTepHraia
1o y4eOHUKaM M Y9eOHBIM ITOCOOHSIM C
MIOJITOTOBKOM OTBETOB Ha YAaCTHBIE U
o011I1e BOIIPOCHI

Paszpen 1
Opranu3auuu u
PKCILTyaTalun
PIIEKTPOXO03MCTBA

Jlexk.

1.1 OcoOeHHOCTH PHEPTETUIECKOTO
IIPOU3BOJICTBA.

1.2 YnpaBneHnue sKcriTyaTaluu
JIEKTPOXO034MCTBA.

1.3 PemoHnThI. Busibl peMOHTOB.

1.4 TexHUKO-2KOHOMHYECKHE
MTOKAa3aTeIH dKCILTyaTaluu
JIEKTPOXO031CTBA

KommniekT 3amau

Cp.

N3y4yeHne TeopeTHUecKoro MaTepuaia mo
y4eOHUKaM M y4eOHBIM ITOCOOUSM C
MOJITOTOBKOM OTBETOB Ha YacCTHBIC U
o011re BOIpock! (HalMcaHue J0KIa1a)

OueHka npoaoJKUTEIbHOCTH
PEMOHTHOTO IIMKJIa

TeMsl 1OKITag0B

Paznen 2
OO01me uCubITaHNS
PIIEKTPOYCTAaHOBOK

Jlek.

2.1. Bunasl ucnesITaHuil OTAEIBLHBIX
4acTel 3JIEKTPOYCTAHOBOK

2.2. [IpoBepka cxeM 3JIEKTPUUECKUX
COEMHEHHIA.

2.3. KOHTpOJIb COCTOSIHUS M30JISIIUH.

Kommnekt 3amau




MonayJb (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacrsa)

2.4. O01uue uCIbITaHMS AIMEKTPHIECKUX
MaIlIKH.

W3yuenne TeopeTuyecKoro Marepuaa mo
y4eOHHKaM U Y4eOHBIM TOCOOUSM C
MOJITOTOBKOM OTBETOB Ha YaCTHBIC U
o6mue Borpocsl. [loaroroska k
MPAKTUYECKUM 3aHATHAM (peleHne
3a;1a4)

OreHka MpOJOIKUTEITHFHOCTH UK
TEXHUYECKOTO O0CITY)KUBAHHSI

TeMmbl foKJIa00B

Paznen 3

[IpaBuna TexHUKH
0€30M1aCHOCTH MpU
PKCILTyaTaIuH
PJIEKTPOYCTAaHOBOK
norpeduTenei.

Pasnen 4
OneparuBHoE
YIIPABJICHHE
PIIEKTPOXO03SIMCTBOM

Jlek.

3.1. TpeGoBaHus 6€30MMaCHOCTH TIPH
00CITy’KMBaHUH JIEKTPOYCTaHOBOK.

3.2. Texnnueckue MepOIPUITHS,
oOecnieunBaroIye 6e30MacHOCTb padoT.
3.3. Opranu3anoHHbIe MEPOIIPUSTHS,
o0ecneunBaoIIye 6€30MacHOCTh padboT

KomruiekT 3agau

W3yueHne TeopeTnyeckoro Marepuara mno
y4eOHUKaM U y4eOHbBIM MOCOOUSM C
MOJITOTOBKOM OTBETOB Ha YaCTHBIE U
oO1re BOmpockl (HamucaHue J0KIIaa)

Jlek.

4.1. Opranusanus onepaTuBHOTO
yIIpaBJIEHUS JIEKTPOXO03SIHCTBOM
4.2. OnepaTuBHOE 00CTYKUBaHUE
NIEKTPOYCTaHOBOK

TeMbI TOKIIaIo0B,
KOMILICKT 3a7a4




MonayJb (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacrsa)

4.3. OcMOTpBI 3JIEKTPOXO3SAHCTBA.
4.4. OnepaTUBHBIE NEPEKIIOYECHUS

N3y4yeHne TeopeTHUecKoro MaTepuaia mo
y4eOHHKaM U Y4eOHBIM TOCOOUSM C
MOJITOTOBKOIM OTBETOB Ha YaCTHBIC
o6mue Borpockl. [loaroroska k
MPAKTUYECKUM 3aHATHAM (peleHne
3a7a4, HOATOTOBKA K TECTHPOBAHHIO)

IIp.

ConoctaBieHUE CUCTEM PEMOHTA

KommiiekT TectoB

Paznen 5
DKCIuTyaTanus u
00CITy’)KUBaHHE
PIIEKTPOOOOPYAOBaHUS

Jlek.

5.1. Okcrutyaranus 1 00CIy)KUBaHUE
ANEKTPUYECKUX MAIINH.

5.2. OkcmyaTanus U 00CIyKUBaHUE
pacIpenenuTeIbHbIX YCTPONUCTB.

5.3. OkcryaTanus U 00cIyKUBaHHUe
KOMMYTAIIMOHHBIX aNapaToB.

5.4. DkcryaTanus U 00CIyKUBaHHUE
BTOPUYHBIX YCTPOUCTB.

5.5. OkcrmyaTanus U 00CIyKUBaHUE
BO3JYIIHBIX U KaOEJIbHBIX JIMHUN

KomruiekT 3agau

Cp.

M3yueHne TeopeTuyeckoro Marepuara mno
y4eOHUKaM U y4eOHBIM OCOOUSIM C
MOJITOTOBKOM OTBETOB Ha YaCTHBIE U
obmue Bompockl. [lonroroBka
MPAKTUYECKUM 3aHATHAM (IIOJrOTOBKA K
JIOKJIa1y)

14

IIp.

Onenka 3¢ (HEeKTUBHOCTH KaIUTATBHOTO
DEMOHTA

TeMb1 TOKITag0B




®opMbI TEKYLIETO

8.2 CoequHenre U OKOHILIEBaHUE Kadeaei

Bun N KOHTPOJIA
MonayJb (pa3ae) yueOHoi HaHMeHOBaH?e TeM sattTim Cemectp Obw.em, banabl | UHTEpakTuB, 4.| (HAaHMeHOBaHUe
(yueOHOM padoThI) 4.
padoThbI OLICHOYHOI'0
cpeacrsa)
Paznen 6 Jlek. 6.1. IlpuunHbl aBapuii ¥ OTKa30B 2 1 Kommiext 3amau
[IpenoTrBpaienue u 6.2. [IpenynpexaeHue aBapuit
NMMKBUJALMS aBapuil B 6.3. JIukBuanus aBapuil.
piiekTpuueckoi yactu | Cp. N3ydenue TeopeTrueckoro MaTepuaia mno 2 4
HHEPrOCUCTEM y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM C
MOATOTOBKOM OTBETOB Ha YaCTHBIC U
o01mIre BOIpOCk (ITOATOTOBKA K JTIOKITATY)
IIp. Orenka 3¢ (heKTHBHOCTH KaITUTAIEHOTO 2 2 Tembl 10KIIa710B
peMoHTa
Paznen 7 Jlek. 7.1 OcHoBHBIE TpeOOBaHUS K 2 1 KommiexT 3amau
Opranuzanus COJIEPKAHUIO MPOEKTHOM TOKYMEHTAlUH
DIIEKTPOMOHTAXKHOTO 7.2 BeInonHeHNE 3JIeKTPOMOHTaKHbIX
[IPOU3BOJICTBA pabot
Cp. N3ydeHue TeopeTnyeckoro Marepuaa mno 2 4
y4eOHUKaM M y4eOHBIM ITOCOOUSM C
MOATOTOBKOM OTBETOB Ha YaCTHbIE U
o61mue Bompocs! . [ToaroroBka k
MPAKTUYECKUM 3aHITHUSIM (perieHue
3a/1a4, NOJIF0OTOBKA K TECTUPOBAHUIO)
IIp. Pacder terioBoro pexuma 2 2 KommnekT TecTos,
TpaHcpopmaTopa U TEPMHUECKOTO ITHKIIa TEMBbI TOKJIaJI0B
M30JISLUA
Paznen 8 Jlek. 8.1 Ilpokmanka kabenein 2 1 Kommnekr 3amau




MonayJb (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0nbem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacrsa)

MoHTax Ka0eJIbHbIX
11850805051

Cp.

W3yuenne TeopeTuyecKoro Marepuara mno
y4eOHHKaM U y9eOHBIM TTOCOOHUSM C
MOJITOTOBKOM OTBETOB Ha YaCTHBIC U
o6mue Borpockl. [loarororka k
MPAKTUYCCKUM 3aHATHSIM (ITOJITOTOBKA K

JOKJIazy)

IIp.

Pacuer TennoBoro pexuma
TpaHchopMaTopa U TEPMUUYECKOTO
M3HOCA U30JIALUH

KommaekT TecTos,
TEMBI JOKJIa0B

Paznen 9

MoHTa)x CHIIOBOTO
000py/I0BaHUs U
pacupeneInTebHbBIX
YCTPOMCTB

Jlek.

9.1 MoHTax TpaHchopMaTopoB
9.2 MoHTaX 31EeKTPOIPOBOIKHI
9.3 MoHTax anmnaparypbl yIpaBiIeHUs
9.4 MoHTaX KOMIUJIEKTHBIX YCTPOHCTB

Kommnext 3amau

N3y4yeHne TeopeTHUecKoro MaTepuaia mo
y4yeOHUKaM M y4eOHBIM ITOCOOUSM C
MOJITOTOBKOM OTBETOB HA YaCTHBIC U
o6mue Bompocsl. [Toaroroska
MPAaKTUYECKUM 3aHATHSIM (TIOATOTOBKA K

JIOKJIaTy)

10,75

IIp.

Pacuer TemnoBoro pexxuma
TpaHcpopmaTopa U TEPMHUUECKOTO
M3HOCA U3O0JISILUH

Kommiext TecTos,
TEMBI JOKJIAA0B




®opMbI TEKYLIETO
Bun N KOHTPOJIA
. HanmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Monayasb (pa3gea) | yuyeOHoi . Cemectp banabl | UHTEpakTuB, 4.| (HAaHMeHOBaHUe
(yueOHOM padoThI) 4.
padoThI OLICHOYHOI'0
cpeacrsa)
Cp. CamMocTosATeIbHOE NU3YUYEHHE 2 6
TEOPETUYECKOro MaTepuaa mo
y4eOHHUKAaM U Y4eOHBIM ITOCOOHSIM C
MOATOTOBKOM K IPOMEKYTOUHOM
aTTeCcTaluu.
ITA Craua 3auerta 2 0,25
Hroro: 108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JIist OLIeHKH 3HAHUH, YMEHUS U YPOBHS MPO(HECCHOHAIBHBIX KOMIIETEHIUH, TPHOOPETaeMBIX
BBIITYCKHUKOM B IIPOLIECCE M3YYEHHs] AUCHUIUIMHBI «OpraHu3anus SKCIUTyaTallid W PEMOHTA
AJIEKTPOOOOPYI0BAHU», UCIIOJIB3YIOTCS TEXHOJIOTUU TPAJIULMOHHOIO O0yUEHUS:

- JICKLIH;

- IPAKTUYECKHE 3aHATHS C YCTHBIM OIPOCOM OOYYAIOIINXCS M 3aKPEIUIEHUEM TEOPETUIECKOTO
MaTepuana;

- UHAMBU1yaJIbHbIE U TPYIIIIOBBIE KOHCYJIBTALUU 110 TEOPETUYECKUM U IPAKTHUUECKH BOIIPOCAM
Kypca;

- BBIIMIOJIHEHUE TPAKTHYECKUX 3aJaHui, KOTOpBIE IO3BOJIAIOT MPUOOPECTH TNPaKTHUYECKUE
3HAHUA U HaBBIKU PEICHUs 3a]]a4i U pabOThl C HOPMATUBHOM, METOUYECKON, HAYYHO-TEXHUYECKOM
U CIIPaBOYHOU JIUTEPATYPOU;

- IPOBEJICHUE PA3IUYHBIX (OPM CaMOCTOSTENbHOM paboThl, KOTOPast BKIKOYAET MOJATOTOBKY K
JIEKIMOHHBIM U MPaKTUYECKUM 3aHATUSAM, MOATOTOBKY JOKJaJa U €ro Mpe3eHTallu K 3alluTe Ha
MPaKTUYECKOM 3aHSATUH.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

6.1. OOyuaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/Aep)KaHHMeM paboueil mporpaMmbl
muctuminael (manee — PIIM), ¢ memsiMu u 3agadyaMu JAUCHUIUIMHBI, €€ CBS3SIMH C JAPYTUMU
JTUCITUTUIMHAMU  00pa30BaTeIbHONW IMPOTpaMMbl, METOJWYECKUMHU pa3paboTKaMu 10 JaHHOU
JTUCIUILINHE.

6.2. MeTonnyeckue yKa3aHus 110 TIOJTOTOBKE K JICKITHOHHBIM 3aHSATHSIM.

B xonme nekuuit paccMaTpuBalOTCS OCHOBHBIE TMOHSTHS TEM, CBSI3aHHBIE C HUMU
TEOPETUYCCKHEC U MPAKTUICCKUE TIPOOJIEMBI, TAIOTCS PEKOMEHIAIINH IS CAMOCTOSATEIHLHOU PaboThI
U TOATOTOBKE K MPAaKTHUECKUM 3aHATHsIM. [lodToMy wu3ydeHue JUCIHUILUIMHBI TpedyeT
CUCTEeMATHYECKOTO W TIOCIIEJOBATEIbHOIO HAKOIUICHUs 3HAHUH, CJEIOBATENIbHO, MPOITYCKU
OTJICIHHBIX T€M HE TO3BOJSIOT TIIYOOKO OCBOUTH mpeamer. OO0ydaromumcs HE0OXOAUMO: TMepes
KOKIOW JIEKIMEH TpOoCcMaTpuBaTh paboOdyr0 MpOrpaMMmy ITUCIHIUIMHBI, €€ OCHOBHBIC BOIIPOCHI,
PEKOMEHIYeMYIO JTUTEePaTypy, UTO MO3BOJIUT COKOHOMHUTH BPEMsI HA OCBOCHHE TEMBI Ha ayAUTOPHOM
3aHATHH, TIEpel OYEPEeTHOW JIEKIMEH HEOOXOAMMO TPOCMOTPETH/TIOBTOPUTH  MaTEPHAIBI
npensinymei gekiuu. [Ipu 3aTpyqHEHHsIX B BOCHPUATHM MaTepuaia cleAyeT OoOpaTUThbcs K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHUKAM.

6.3. MeTronnyeckue yka3aHus MO MOJATOTOBKE K MPAKTHUECKUM 3aHSITHUSIM.

B Xone mpakTHYeCcKUX 3aHATHH YIIyOJSIFOTCS M 3aKPEIUISIOTCS 3HAHUS O0YJaromuXcsl I0
Py PAaCCMOTPEHHBIX Ha JIEKIMSIX BOMPOCOB, 3HAHWI MO OpPraHM3alMM JKCIUTyaTalldd U PEMOHTA
JIEKTPOOOOPYIOBAHUS; MPEAOTBPAICHUE W JIMKBUJAIMA aBapuidl B DJICKTPUYECKOW YacTH
HHEPrOCHUCTEM; OPTaHU3AIMH SJIEKTPOMOHTAXHOTO MPOU3BOJICTBA; ONEPATHUBHOIO YIPABICHUS
JIEKTPOXO3IUCTBOM. Ha MpakTHYeCKUX 3aHATHUSAX PAa3BUBAIOTCS CIOCOOHOCTH HCIOJIB30BATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUH, YIPABISATh HHPOpPMAIMEH C TpUMEHEHUEM
MPHUKJIAIHBIX TPOTPaMM; HCIIOIh30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTHH, 0a3bl JNAHHBIX M
MaKeThl MPUKIAJHBIX TPOAYKTOB. I[IpM TOArOTOBKE K MPAKTHUYECKUM 3aHATHUAM KaXKIbINA
00yJaronuics JOJKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3YYUTH MaTepUAITBI JICKITHIA;,

— MOJTOTOBHUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

— BBIIIOJIHATH JIOMAIlIHEE 3aJaHhe, PEKOMEHIOBAaHHOE IIPErojaBarelieM IpH H3ydeHUH
KQKIOU TEMBI 3aHSTHS.

[To 3amanmro mperogaBarens OOYYAIONIUHCS JODKEH ITOATOTOBHUTH JOKJIA TI0 TeMe
MPAKTUYECKOTO 3aHATHA. B mpoliecce moAroToBKU K MPAKTHYECKUM 3aHITHIM 00yJaronecs MOTYT
BOCTIOJIb30BaThCSl KOHCYNIbTALUSMHU MTPerojaBaTels.

6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHITIOJHEHUE PA3IMYHOTO POJia 3aJaHuid U
CaMOCTOSITEIIbHOE M3YYCHHE TEOPETHYECKOTO MaTepuajia 1Mo ydyeOHWKaM U y4eOHBIM MOCOOUSIM C



HOJArOTOBKOHM K MPakTHYECKUM 3aHATUAM. KOHTpOIb caMocTosTeNbHON paboThl 00yJaroImuxcs Haj
IPOrpaMMOIl Kypca OCYIIECTBISETCS B XOJA€ MPAKTHUUECKUX 3aHITUH (YCTHBIA OIpPOC, peLIeHUE
3ajiay, MyOJIMYHOE BBICTYIIJICHUE C JOKJIAZO0M I10 BHIOpAaHHOH TeMe, TECTUPOBAHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp

Kona koHTpOIMpyemMoii KoMIeTeHIH U
(MJ1M ee 4aCTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

2

VK-3 (VK-3.2)

TecrtoBrle 3amanusa Ne 1-15, 51-66
Tewmsl noxmagoB Ne 14,16,17,19
3amaum Nel,2

Bomnpocs! k 3auery Ne 1,7, 32-36

TIK-2 (TTK-2.1)

TecrtoBrle 3amanusa Ne 16-50, 67-70
Temsl moxmagos Ne 1-7, 13, 15

3amaun Ne3,4

Bompocs! k 3auery Ne 8-16, 19-24, 31, 37

TIK-2 (IIK-2.2)

TecToBble 3amanus Ne 71-107

Tewmsl noxmangoB Ne 8-12, 18, 20

3agaum Ne 5

Bormpocs! k 3auery Ne 2-6, 17, 18, 25-30,
38-40

7.2. TunoBble 3aJaHUs] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. 3agaun

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

1. OI_ICHKa MMPOAOJIKUTCIIBHOCTU PEMOHTHOTO IIUKJIA KaOenpHOM uHun 6 KB.

Ta6n1/1ua - HepI/IOI[I/I‘IHOCTB IMPOBEACHHNA PCMOHTOB CHIJIOBOT'O O60py,[[OBaHI/I$I

[leprog4HOCTH pEMOHTA, JIET
O6opynoBanue

TEKYILETO KaIllTaJIbHOIO
Cunosle Tpancopmarops! 10/04xB 3 12
KTII BHyTpeHHEN yCTaHOBKH 3 12
KTII HapyXHOI ycTaHOBKH 1 8
Beiximrouarenn macnsueie 10 kB 1 3
Beixmrouarenu Harpysku 10 kB 1 3
PasvegunuTenu 10 xB:
BHYTPEHHEHN YCTaHOBKHU 1 4
Hapy>KHON yCTAaHOBKH 1 3
Konznencaropusle yctanoBku 1o 10 kB 0,5 4
Tpancdopmarops! Toka 10 10 kB 1
Bo3znymnsie muanm 0,4-10 xB:
HAa JIEPEBSHHBIX OMOpax 3 6
Ha k.0. omopax 4...5 8...10




Bozaymnsie nunuun 35-110 kB:

Ha JIEPEBSHHBIX OMOpax - 6
Ha MeTall.  K.0. oropax - 12
KabGensaple muann 1o 10 kB 1 20

OHeHKy IIPOAOIKUTCIIPHOCTH PEMOHTHOI'O IMHUKJIAa MOXHO BBIIIOJTHUTE II0 HOpMaM
CIKCTOJAHBIX aMOPTU3alIUOHHBIX OTUYMCJICHUN Ha KallUTaJIbHBIN PEMOHT p :
K

3

Tpk =k
p.-K
rae 3 =1 795 000 py6.- CTOMMOCTb OJTHOTO KalMTAJILHOIO PEMOHTA KaOeabHOUM JuHuu 6 KB Mapku
K
ABBI'-6 gnunHoi 2 kMm;

K =1322000 py0. — cToUMOCTb KaOeNbHOI TUHUH MPOTHKEHHOCTHIO 2 KM;
prx= 0,02 — HOpMa OTYHCIICHUI HA KAaTUTAIBHBIM PEMOHT KaOEIbHOM JTMHUH.

= 1795000 = 67,89 ner.
P0.02-1322000

HpOI[OJ'DKI/ITeJ'IBHOCTB PEMOHTHOI'0 IHUKJIA, OTBCHANONIaA MHUHUMYMY TIOJHBIX 3aTpar,
COCTaBUT:

rae 3,~180 000 py06. — cTOMMOCTH OJTHOTO aBapUIHO- BOCCTAHOBUTEIHHOT'O PEMOHTA;
@ =20% - TOTOK OTKa3a.

1795000 180000
= A1+ [1+4—-
™ 2-0.2-180000 1795000

Ompenenenne 7 1O BTOPOMY BBIPOKEHHUIO TO3BOJISIET HCIONB30BaTh B pacuerax
PK

= 54 ropna.

OTHOCHUTEJIbHOE 3HA4Y€HHE 3aTpar 3 /3 , YTO 3aMETHO COKpamaer TpeOyemblii 00beM HCXOAHOMN
K a

UHpOpMaLIUH.

2. OHeHKa IMPOAOJIZKUTCIIBHOCTH LHUKJIA TCXHUYCCKOI'O O6CHy)KI/IBaHI/IH KaOEeILHON JIMHUHU
6 xB.
Briasnenue I[e(beKTa B TIpoHecce IMPOBEACHUA TO O6YCJIOBI/IT 3aTpaTbl Ha IIPOBCACHUC
PEMOHTA KabeIbHOI JIMHUU [0 YCTPAHEHHUIO 3TOro JAe(eKTa.
3ﬂi :a)'TTOi'3ﬂ7

rae 3, =43620 py0.- CTOMMOCTb PEMOHTA 10 YCTPAHCHHUIO Ae(eKTa;

T',,,= 1 rox — IpoJOIKATENPHOCT TEKYIIEro PEMOHTa JUls KabenbHoit Hun 10 10 kB.
3, =0.2-1-43620 = 8724 pys.

3aTpaThl Ha aBapHitHBIE PEMOHTHI B MHTEpBae 1 ro; 1py ycnosuu, uro TO He npoBoauTcs,

COCTaBAT:

3 =w-T

ai 10i 3a’

3.=0.2-1-180000 = 36000 py6.

ai

O‘-ICBI/I,Z[HO, 4TO MPOAOJDKUTCIILHOCTE HHTCPBAJIa TTOi AOJIKHA OIIPCACIIUTBHCA U3 YCIIOBUS:
30+ 3, < 3.,

rae 3m,~ - 3aTpaThl, CBA3aHHBIC C BBITTOJTHEHUEM i-Toi paboThl TO:

TOi



3T0i :a)'TTOi 310>

rae 3TO= 61600 py0. — croumocts TO kabenbHOM JTUHUH.
3, =0.2-1-61600 = 12320 pys.

[IponoikuTenbHOCTS i-ro nukia TO:

T > o
" a)(3ai - 3Li) ’
- 12320 ,
70.2(36000 —8724)°
T, >226.

TakuMm o0pa3oMm, IPOJOIKUTENBHOCTD i-ro 1ukiaa TO cocraBurt 2,26 roaa.

3. ConocraBiieHHE CUCTEM pEMOHTA KabenbHOM TnHuu 6 kB.

[TockonbKy CTOMMOCTb PEMOHTA 3JEKTPOOOOpPYNOBaHHMS BXOAMT B CeOECTOMMOCTh
MPOAYKIMH, BOIIPOC O cpokax U 00bemMax TO B OONBIIMHCTBE CITydaeB SBIISETCS BOIPOCOM TEXHUKO-
9KOHOMHUYECKUM.

ConoctaBuM 3 cucTeMbl peMOHTa 000PYA0BAHUSA:

1. ITnaHoBO- IpeaynpeIuTeNbHYIO;

2. ABapuiiHO- BOCCTaHOBUTEJIbHYIO;

3. Ilo nefcTBUTENBHOMY TEXHUUYECKOMY COCTOSTHUIO 000PY/A0BaHMUS.

[TockonbKy BOIpOC O BEIOOpE CUCTEMBI OOCTYKHUBAHHS M PEMOHTa 000PYIOBaHUS SBISIETCS
TEXHUKO-3KOHOMHUYECKUM, HUXKE MTPUBEJCHA CTPYKTYpPa 3aTPaT NP pa3IMuHbIX CUCTEMAX:

31 = 301 + 3}<1 + 3al ’
32 = 302 + 3112 ’
rae 3,3, u 3 - 3arpaTbhl Ha TeXHHYECKOe OOCIYKMBAHHE, KAIMTAIbHbIC M aBAPHITHO-

BOCCTaHOBUTENBbHbBIE peMOHTHI B cucteMax [1I1P u ABP.

3, =61600 + 180000 + 1795000 = 2036600 py6,
3, =61600 +180000 = 241600 py6.

B nacrosmee Bpems HauOosee pacnpocTpaHeHHOM siBisercs cuctema IIITP, Heo6xonumo
CPaBHMTH 3Ty cUCTeMY ¢ cuctemoii ABP.

3arpaThl Ha OOCIy)XKMBaHHE M TEKYIIMH PEMOHT B 00eux cucremMax OyaeM CuuTaTh
OJIMHAKOBBIMU U MCKJIIOUYUM U3 PaCCMOTPEHMS, TOIAA

3

k1l

3=3,+3,=3 -1+ ,
3

al

3,=3.
3arpaTsl B 00eux cucreMax OyayT paBHBI:

3, =1795000 + 180000 =1975000 pyo,
3, =180000 py®6.
Jlnst ouenku sddexTnBHOCTH Kaxa0i cuctemsl onpeaennm 3, /3 u ¢(0 —1).
3. _ 1795000 _ 9979
180000

3@1
I[J’IH TOPOACKHUX pacClpCACIUTCIIbHBIX ceTed 3Ha4YeHUe @ JJISA KaGeHBHOﬁ JIMHUU COCTaBJIACT

0.3, a kodppuuuent O - Gonblle eTUHKILI ¥ MeHbIIe 1y paseH 10, T.e 1 <0 <10,
[punumaem a1 KJI 6 kB npotsxennoctsio 2 kM O =10, Torga



P(6-1)=0.3(10-1)=2.7.

xl

Tak kak ER > @(0 —1), 10 1151 kabenbHOU NuHMHK 6 KB Gonee addexrnsHa cucrema ABP.

al

4. Ouenka 3¢ (HEeKTHBHOCTH KaTUTAIILHOTO peMOHTA KabenpHOU uHN 6 KB.

JI71st OIIEHKH CTOMMOCTH 00OPYIOBAHUS JI0 U TOCJIE PEMOHTA BOCIIOIB3YEMCS SMITUPHUYCCKO
dbopMmymoii s pacuera koddduimeHTa GU3NIECKoro U3HOCa:

K,, =(0.208—0.00384 - B)-T"",

rae B = 40 — oneHka TEXHAYECKOT0 COCTOSAHMUS KabeapHo# muann 6 KB no 50-6anbHoii 1miKkaiie;
T=15 ner — Bo3pacT 000pyI0BaHUS.

K,, =(0.208—0.00384-40)-15"" =0.36.
OcTaTo4Hast CTOUMOCTh O6OPYHOB3HHﬂ A0 KallUTaJIbHOI'0O pEMOHTA COCTABJIACT:
CHP = Co (1 - Km)7
C,» =2313500(1—-0.36) = 1480640 py6.

ANbTEpHAaTUBOI PEMOHTY SIBJISIETCSI NIOKYNKa HOBOI'O 00OPYJOBAaHMSI, CTOMMOCTb KOTOPOIO

sisiercss  Cy.  BBITOAHOCTh  KAaMTAJIBHOTO PEMOHTA  BBIPAXAeTCs B IOJOXHUTEIBHOCTH
IKOHOMHYECKOTO 3 PekTa:

3=C,~C, —3,>0,
rne C - 2313500 py6. — cTOMMOCTE HOBOTO 0OOPYIOBAHMS;
3p - 3aTpaThl HA PEMOHT.

Torna

2=582860>0.
Eciu CTapoc O60p}/')10BaHI/Ie HCEBO3MOXHO IpoAaThb II0 OCTaTOYHOM CTOUMOCTH, BMECTO
CTOUMOCTH 10 KAITUTAJIBHOTO PEMOHTA CIICAYCT IIPUHAT YTHIIN3aIMOHHYIO CTOUMOCTD O6OPYI[OBaHI/I$[
Cy. Torma YCJIOBHUEC BBITOJHOCTH KAIIUTAJIBHOI'O pEMOHTA an06peTaeT BUO:

9=C,-C,-3,>0,
rae Cy =25320 py0. — CTOUMOCTb YTHIIU3AILMH 000py/10BaHHUS.
Takum oOpazom:
32 =493180 > 0.
Pacuer s pexTBHOCTH KannuTanbHOIO peMOHTa KabenbHOM TrHUM 6 KB cBeneH B Tabnuiy 2.
Tabnuua 2 - Pacuer 3 PpeKTUBHOCTH KalIUTAJIbHOI'O pEMOHTA KabeabHOM JuHuM 6 KB

B Kuz Crp, pyo 3p, pYO €)

40 0.36 1 480 640 250 000 582 860
30 0.62 879 130 785 000 649 370
20 0.87 300 755 1 795 000 217 745

Takum o6pa30M, OI€HKa CTOUMMOCTHU 060py,Z[OBaHI/ISI A0 U ITOCJIC pCMOHTA B COMMOCTABJICHUU C

3aTpaTaMH Ha €ro MpoBeAeHHE TMoKazaia, uTo 3((EKTHBHEE KalHMTAIbHBI PEMOHT CTapoOro
000pyIOBaHUS.

5. Pacder TemioBoro pexuma TpanchopmMaropa u TEPMUYECKOTO H3HOCA N3OSN
Tabnuma — OcHOBHBIE IIOKA3aTeNN TEIIOBOTO PeXXKUMa TpaHchopmaropa

Tpancdopmarop
TMH
ITokasaTens cTerieHn Macnia X 0,8

Ha3sanue nokazarens O06o3HaueHne




[Tokazarenb cTeneHu OOMOTKH y 1,6

Otnomenue noreps AP /AP R 5
K3 XX

TemnoBas OCTOSIHHAS BpEMEHH Maclia, 4 T 3
o

Temneparypa Boznyxa, C @a 20

[TpeBbllieHHE TEMIIEPATYPHI Macia Ha

BBIXO/IC U3 OOMOTKH HaJl TEMIIepaTypoi 460 55
oar

0
BO3/1yXa B HOMHHaJIbHOM PEXKHUME, C

[IpeBblmeHE TEMIIEpaTypbl HauboIEe

HarpeTo Touku oOMOTKHU HaJl 40

TEMIEPATYPOI Macia Ha BBIXOJIE U3 hor 23
(o]

00OMOTKM B HOMUHAJILHOM pexume, C

Temmeparypa Hanbosee HarpeToi TOUKH

00OMOTKH, IIPU KOTOPOH OTHOCHUTEJIbHBIN o 98

h

o
HN3HOC U30JIALIUN PABCH CIMHUIIC, C

OTHOCUTENBHBIC 3HAYCHHS HATPY3KH U MEPErpy3Ku onpenenstorces mo (37):

K, = =0.77,

31

w N
NO\‘N

K, = =1.23.

32

Haiinem nmapamerpsl ycTaHoBUBIIErocs pexxuma 1o (38)-(41):

1+5-0.772\"" o
A® =55 —— """ | =394°C,
oaK1 1+5

A®, . =23-0.77"°=15.1"C,

®  =20+39.4=594"C,
@, =20+39.4+15.1=745"C.

[TapameTpsl IepeXOAHBIN TEIIOBOM PEXUM B MUHTEPBAJIE t yBEIIMUEHUS HATPY3KU OT 3HAYCHMUSI
Kl J10 3HAYECHUS K2 (42)-(45):

1+5-1.232 )" .
A® . =55 ———"

=72 C,
1+5

A® (1)=39.4+(72-39.4)(1— exp(—%)) —48.6 'C,

A®, (1)=23-1.23"=32"C,
O (1)=20+48.6=68.6 C,
®,(f)=20+48.6+32=100.6 C.

Haiinem nmapameTpsl nepexoqHOro TEIIOBOIO peKuMa 1ocje HHTepBajia t Ipyu yMEHbIIEHUN
Harpy3Ku OT 3Ha4ECHHS K2 JI0 3HAYEHUS K1 o (46) — (49):

A® (t)=39.4+(48.6—39.4)(1— exp(—%)) =452°C,



A®, . =23-0.77"=15.1"C,
O ()=20+452=652"C,
®,(1)=20+452+15.1=80.3 C.

Pacuer TEPMHUYCCKOI'0 U3HOCA U3O0JIALNHA.
B YCTAaHOBUBIICMCA TCIIJIOBOM PCIKUME U3HOC BUTKOBOM HU30JIAIUH COCTaBJIACT:

y =2U+7%% = 0.066 HOpMm.CYT.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
3ajaHue BBINOJHAETCA NMUCbMEHHO. OIIEHMBAETCs MPAaBUIBHOCTH BBIIIOJIHEHUS 3aJaHUs U
KOJIMYCCTBO JOMMYHICHHBIX IIPX BBIIIOJIHCHUHA 3aJaHUA OIIHOOK.
Kpurepun oneHku:
- OLIGHKA «3aUTEHO» BBICTABISECTCA OOy4aromeMycs, eCiiy 3ajjadya pelieHa MpaBUiIbHO WU
peiicHa ¢ HE3HAYUTCIIbHBIMU OHII/I6KaMI/I;
- OIICHKA «HE 3a4YT€HO» BBICTABIsIeTCS OOydaroIIeMycs, €ci 3ajJada He pelleHa W/HIn

JIOTTYIIICHBI TPYOBIC OMUOKH.

7.2.2. TeMbI 10KJI210B

11\/31_; Tembl

1. | OueHka HaIe)KHOCTH AJIEKTPOOOOPYIOBaAHUS

2. | OueHka npogoHKUTEIbHOCTH PEMOHTHOTIO LIMKJIA

3. | OteHka npoI0JDKUTEIBHOCTH ITUKIIA TEXHHYECKOTO O0CTYKUBaHUS

4. | OueHka nepuoIM4ecKoro KOHTPOJIsi paboTOCIOCOOHOCTH 3IEKTPOOOOPYI0BAHMS
5. | ConocraBiieHHE CUCTEM PEMOHTA HJIEKTPOOOOPYAOBAHUS

6. | Onenka 3(eKTHBHOCTH KaUTAJIbLHOTO PEMOHTA AJIEKTPOOOOPYI0BaHUS
7. | OGecnieyeHue 3IeKTPOOOOPYAOBAHMS 3aIACHBIMU YaCTIMHU

8. | OkcmmyaTallmOHHO-TEXHUYECKas JOKYMEHTallUs

9. | Okcmuryaranus Bo3aymHsx JIDI

10. | Okcmuryararus kabenpHbIx JIDTT

11. | Okcrutyaranus CUIOBBIX TpaHc(hopMaTopoB

12. | Dkcrutyaramus 3J1eKTpoo00opyI0BaHHs PacpeIesIUTEIbHBIX YCTPOHUCTB
13. | Ter10BU3HOHHBIA KOHTPOJIb AIEKTPOOOOPYI0BAaHUS

14. | Opranuzanus sKcIuTyaTanuu Boeikiatouatenei 110 kB

15. | lmaraoctrka kabempHOM TMHUHK Ha 35 KB

16. | Opranu3zanus pemonTa Tpancopmaropa T/IH 16 MBA

17. | Opranuzanusi SKCIuTyaTallui peJICMHON 3aIUThI

18. | MOHTax M 3KCILTyaTanys JIEKTPUYECKUX CYETYMKOB

19. | Opranuzanus skcrryatanuu cucremel ACKVYO

20. | OkcruryaTaius ynpasJsieMOro peakTopa TpaHc(OpMaTOPHOTO THIA




Jloknmamg TIpeACTaBIsIET COOOM IMyOJIMYHOE BBICTYIUICHHE 10 HW3Yy4aeMOMY pasfeny
TUCIUTUINHBL «OpraHnu3aius dKCIUTyaTalus ¥ PeMOHTa 3JeKTpoobopymoBanus» [Ipu moaroroBke
JIOKJIaa, TPe3eHTAIM 00YyJarouuics TOKEH 0TOOpaTh HE MEHee 7 HaMMEHOBAHHUU JTUTEPATYPHI
(kHUT, craTeil, COOPHUKOB, HOPMATHBHO-TIPABOBBIX akKTOB). lIpeamouTeHue cleayeT OTnaBaTh
JUTEpaType, OmyOIMKOBAaHHOW B T€UEHHE ToceaHux S5 yet. Jlomyckaercst oopamenue k UHTepHeT-
caifram. M3moxeHrne TeKCTa JJOKJIa1a JOJDKHO OBITh YETKHM, apIyMEHTHPOBAHHBIM.

B 3akmoueHnne nokianaa 00ydarommiics T0DKEH cliejaTh BEIBOJIBI IO TEME.

[TpogomkuTensHOCTD T0KIaa He 6omnee 15 MunyT. J{71st momydeHus OJI0KUTETHHON OTMETKH
HaJM4he KOMITBIOTEPHOW MpE3eHTAIMU 00513aTelibHO. MUHHMAIBHOE KOJWYECTBO claijoB — 12.
[Tpe3eHTanmst 1omkHA OBITh HHOOPMATHBHA, COOTBETCTBOBATH TEME JIOKIIA/IA.

Kpurepum ouenku:

- OIICHKA «3aYTEHO)» BBICTABIISIETCS] 00YJAIOIIEMYCS, €CIIA 00yUArOIIUIACS H3JI0KUI MaTepHal
rPaMOTHO, COJEpXKaHHEe OTBETa COOTBETCTBYET COAEPKAHUIO BOIPOCA, TEMa BOMPOCA MOIHOCTHIO
pacKphITa; MOATOTOBIICHA MPE3CHTALIHS C TPEOYEMBbIM KOJMYECTBOM CIIAM]IOB.

- OLEHKAa «HE 3auTEHO», €CIU OOYyYalolUiCS HE PacCKpbUI COJCp)KaHUE BOIMPOCA WIIH
OTKJIOHHJICA OT 3aﬂaHHOﬁ TEMBbI, OTCYTCTBYCT IPE3CHTAIUA WJIM MPE3CHTAUUsA HE COACPKHUT
TpeOyeMoro KOJIM4ecTBa ClIaif1oB, He MHGOPMATUBHA M HE COOTBETCTBYET TEME JIOKJIa/Ia.

7.2.3 TunoBble TeCTOBBLIE 3aJaHUA

1.YTo coboii npeacTaBisieT FHepreTuuecKas cucrema?

- COBOKYIHOCTb 3JIEKTPOCTAHIUH, TEIUIOBBIX CETEH, MOTpeOuTeNel TEII0BON IHEPTHH;

- COBOKYIHOCTb 3JIEKTPOCTAHLIUH, AJIEKTPUUYECKUX CeTeH, moTpedureneil 371eKTpUUECKOM
DHEPIHUH;

- COBOKYIHOCTb 3JIEKTPOCTAHILUH, SJIEKTPUYECKMX W TEIUIOBBIX CeTel, moTpeduTeneit
ANEKTPUYECKOMN U TEINIOBOM SHEPTUHU.

2. B BenieHue Koro HaxoAATCs BOIPOCHl TEXHUUYECKOM 3KCIUTyaTalllu:
- TJIABHOTO MH)KEHEpa MPeANPUITHS;

- IUpEKTOpa NpeAnpUsiTUs;

- Ha4yaJbHMKA JJIEKTpoLeXa.

3. Ilo Ha3HAYEHUIO PEMOHTHI Pa3INYarOTCA:

- BOCCTAHOBHTEIIBHBIN U PEKOHCTPYKIIHIO;

- BOCCTAHOBUTEIIbHBIN, PEKOHCTPYKLHMIO U TEXHUYECKOE IIEPEBOOPYKEHUE;
- BOCCTAHOBHTEJIbHBIN U TEXHUYECKOE ITEPEBOOPYKEHUE.

4. DxoHOMHUYECKaAs 3a7a4a I SKCILTyaTallMOHHOTO MEPCOHAA:

- 00ecTeYynTh SKOHOMUIO DIIEKTPOIHEPTHUH. ;

- o0ecneYnTh MaKCUMAJIbHOE CHUKEHNE CEOECTOMMOCTH TTPOIYKIIUH TIPEATPHITHS;
- 00ecreunTh aHaN3 3arPy3KH CeTeil U arperaToB, MPUYKUH MIPOCTOEB U aBAPHIA.

5. Ilpu ¢aszupoBke TpaHchopMaTopa HANpPsHKEHUE MEXIY COBMNAJAIOMUMHU (da3zaMu
TpaHcpopmaTopa U CEeTH JI0JKHO OBITh:

- paBHO (pa3HOMY HAIIPSHKEHUIO CETH;

- PaBHO HYIIIO;

- PaBHO JINHEHHOMY HAIPSHKEHUIO CETH.

6. [Ipu ucnibiTanuu TpaHC(HOPMATOPHOTO Maciia Ha SIEKTPUUECKYIO TPOYHOCTH ACTAIOT:
- 5 mpoGoeB ¢ uaTepBasiamu 10 MuH;



- 7 mpoGoeB ¢ uaTepBaiamu 10 MuH;
- 6 npoboeB ¢ uHTepBanamu 10 MuH.

7. IlpaBo BBIIauM HAPSJIOB U PACTIOPSHKEHUN MPH OOCITYKWBAaHUH AJIEKTPOYCTAHOBOK BBIIIIE

1000B mpepoctaBisieTcsi JUIAM M3 DJIEKTPOTEXHUYECKOrO IEpPCOHala, MMEIOUIMM TpyHIy Io
AJIEKTPOOE30I1aCHOCTHU

- He Hmke III;
- He Hke 1V,

8. OnepaTuBHOE 00CITY)KHBAaHHE JIEKTPOYCTAHOBOK OCYIIECTBIISET:
- PEMOHTHBII ITepcoHal;

- OIIEPaTUBHBIH (IEXKYpPHBII) IEPCOHA;

- 001Ie1IeX0BOM ITepCcoHal.

9. OnepaTuBHOE NEPEKIIOYEHUE OCYIECTBIISET:
- aIMMHUCTPAaTUBHO-TEXHUYECKUN [TEPCOHAIT

- OIIEPaTUBHBII NIEPCOHAI;

- PEMOHTHBIN IIEPCOHAI.

10. TToapsiT9uKOM TPY MPOBEACHUH ICKTPOMOHTAXHBIX pa0OT SBISETCS:
- CTPOUTEIIbHAS OPraHU3aLus;

- PEMOHTHAas1 OpraHu3aIus;

- DJICKTPOMOHTAXHasl OpraHu3anus.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS
Tect mpoBoauTCs B Hauaje MPaKTUYECKOrO 3aHATHS B NUChbMeHHON (opme. Kaxmgomy

oOyuJaroremycs BbIaeTcs 15 BOMpocoB, Ha KAkl U3 KOTOPBIX HY’KHO BBIOPATh MPAaBHIILHBIH (bI€)
oTBeT (b1). Bpemsi, oTBoIMMOE HA TECTUPOBAHUE - 12 MUHYT.

Kpurepuu onenkmn:
- OLIEHKA «3aUTEHO» BBICTABIISAETCS 00yJaromeMycs, €ClIM 00yJaroIUNiCcs OTBETUII PABHUIIBHO

OoJIbIlIe UeM Ha IMOJIOBUHY TECTOB.

- OIICHKA «HEC 3a4TCHO» - €CJIN 06y‘IaIOH_II/II\/‘IC$I OTBCTUJI [TPABUJIBHO Ha ITOJIOBUHY UJIM MCHBIIIC

TCCTOB.

7.3. OneHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTALMH IO HTOraM OCBOCHUS

AUCHHUITIIMHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTAlul

Cemectp 2

Ne B
ONpOCHI K 3a4eT

n/n P y
1. | Obmue cBegeHHs 00 SKCILTyaTalliu JIEKTPOOOOPYJOBaAHUS.
2. | PemonTsl. Buasl pemonTOB. OGecneuenue 000py10BaHus 3allaCHBIMU YacTSIMH.
3. | CBs3b 9KCIUTyaTallMy U HAJISKHOCTH AJIEKTPOOOOPYAOBAHMSL.
4. Texandeckoe obcmyxkuBanue. OeHKa npoaoKUTeIbHOCTH mukiaa TO.
5. | Cucrembl peMOHTa 000pYy0BaHUS
6. | Onenka 3¢ (GeKTUBHOCTH KallUTATHHOTO PEMOHTA 000PYI0BaHHUS




Ne
w/n Bomnpocsl k 3auery
7. | DKcrmyaTanmoHHAsl TEXHOJIOTHYECKAs JOKYMEHTAIHsI Ha 3JeKTPo000pyJ0BaHNE
8. | OcMOTp BO3AYIIHBIX JUHUN
9. | llpodunakTudeckre U3MEpEeHUs U UCTIBITAHUS BO3AYIIHBIX JTUHUI
10. | Onpenenenue MecTa MOBPEKICHUS BO3YIIHBIX JTUHUN
11. | bops0a ¢ rosonegomM. PeMOHT BO3AYIIHBIX JTUHUN
12. | Ocmotp KaOenbHbIX JUHUH. JloNyCTHMbIE Harpy3KU IPH SKCILTyaTalluu
13. | IlpodunakTuyeckne n3MepeHus U UCIBITAHNUS KaOEIbHbBIX JTMHUI
14. | IlpodunakTruyeckne n3MEPEHUs M UCTIBITAHUS KaOCIbHBIX JIMHUHN
15. | PeMOHT kabenbHbBIX JTUHUH.
16. | Ocmotp Tpanchopmaropon
17. | Pexxumbl paboThI TpaHCHOPMATOPOB
18. | OkcruryaTanus TpaHcOPMATOPHOro Macia
19. | Xpomarorpahudeckuii aHaJIi3 ra30B, PACTBOPEHHBIX B TpaHC(HOPMATOPHOM Maciie.
20. | PemoHT TpanchopMaTopoB.
21. | UcnopiTanue TpanchopMaTopoB Mociie KaluTalbHOIO PEMOHTA
22. | XapaKkTepuCcTHKa U30JSIIIH 00MOTOK TpaHchopmaropa
23. | UcnplTanus u3omnsiiuu TpancopmMaTopa MOBbIIIEHHBIM HANPSKEHUEM

Knaccugukarus ucnsiTaHuii TpaHC(HOPMATOPHOTO Maciia, CPOKH, 00HEM U METOJIUKA ITUX
24. | ucuplTaHUM
25. | Okcmryaranys pacupeieaIuTeNbHbIX YCTPOUCTB
26. | Okcruryaranus KWH pacupeaesIuTeNbHbIX YCTPOUCTB
27. | Dkcmryaranusi KOMMYTAIIHOHHBIX anlapaTroB
28. | Dkcmyaralnys U3MEpUTENbHbBIX TpaHC(HOPMATOpPOB
29. | Okcmryaranysi KOHJIEHCAaTOPHBIX YCTAHOBOK M allapaToB 3allMThI OT NEPEHANPSKEHUN
30. | Dkcrryaranus 3a3eMIISIOIINX YCTPONUCTB
31. | TennoBU3MOHHBIM KOHTPOJIb JIEKTPOOOOPYAOBAHUS
32. | TpeboBaHus 6€30MaCHOCTH MPHU OOCTYKHBAHUH JIEKTPOOOOPYAOBaHNUS
33. | Texunueckue MeponpusITHs, 00ecredrnBaroue 6€30MacHoOCTs paboT
34. | Opranu3aimoHHbIE MEPONIPUATHS, 0OecTieunBarolre 6€30MacHoCTh paboT
35. | Knaccudukanusi HOMEIIeHUH 110 ONTaCHOCTH NOPAKEHUsI JIFOJEH 3JIEKTPUUECKUM TOKOM
36. | DHepreTuyeckas cCUCTEMa M OPraHu3allus €€ HKCILTyaTaluu
37. | llporpaMma npueMo-cIaTOYHbIX UCTIBITAHUN
38. | OcMOTpBI pactpeieuTeNbHbIX YCTpOoHCTB. [IpodunakTrudeckne n3MepeHus U UCTIBITAaHUS.
39. | OcMOTpBl KOMMYTAlIMOHHBIX aNlapaToB.
40. | OcMOTpBI KOHTAKTHBIX COEAMHEHHI

7.3.2. Kpurepuu 1 HOPMBbI OLlCHKH

dopma
NnpoBeIeHus!
Cemectp N Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOUYHOM
aTTecTaluu
2 3aueT OIlEHKA «3aYTECHO)
BBICTaBIISICTCSA
oOydaroremycs, eciu
«3a4TEHOY 00y4aroIUICs N3TOKUIT

MaTepHuall TPaMOTHO,
COJICpKaHUE OTBETA
COOTBETCTBYET COACPIKAHUIO




dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Cemectp Kpurepun u HOpMBI OLIEHKH

BOIIpOCa, TCMa BOIIpOCa
IMOJIHOCTBIO PACKpPbITa

OLICHKA «HE 3aUTCHO)
BBICTABIISICTCS
oOydaroremycsi, eciiu

«HE 3aYTCHO» oOyJaromuiicss He pacKpbLI
coJiepKaHue BOIIPOCa HITH
OTKJIOHWJICA OT 3aJJaHHOM
TEMBI




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABHUTE/IH 3aruaBue (3aroJ10BOK) I'on u3nanmns oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NPAaKTHUKYM, AP.) 3EC
1 Komomuen H.B., Pexumbl paboThI M SKCILTyaTanus Y4yebHoe mocodue 2015 9BbC
[Tonomapuyk H.P., Enruna | anekrpoobopynoBaHust 3J€KTPUUECKUX «ZNANIUM.
I'.A. CTaHIIUH COM»
2 | lHomystnoBuy H.K. MonTax, HallaJKa, SKCIUTyaTalus ¥ peMOHT | YdeOHoe mocolue 2017 OBbC «Jlanb»
CUCTEM 3JIEKTPOCHAOKEHUs
MIPOMBINIUICHHBIX TPEANPUITHIA
3 [[TanmoBanioB B.A. Opranu3zanust 3KCIuTyaTallid U PEMOHTA [IpakTukym 2016 Penosuropuii
AIIEKTPOOOOPYIOBAHUS Ty
8.2. JlonosinuTeIbHAS JIUTEPATypa
KonunuectBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeToau4YecKoe nocooue,
HaumeHoBanue
NPAaKTHUKYM, JP.) 3EC
1 Hattnexo B.A., 3abemno DKCIUTyaTanust JIeKTpoo0OpYyI0BaAHUS U VYyebHnoe mocobue 2015 ObC
E.I1., IIpumenosa E.M. YCTPOMCTB aBTOMAaTUKHU «ZNANIUM.
COM»
2 | Pomanos A.A. OKcIulyaTanus 31eKTPOTEXHUIECKOTO TexHuueckoe u3gaHue 2011 6
000pyTOBaHUS
3 | KpyxekoB C.JI., 'onuapoB | IIpaktuueckoe nmocodue 1o snexkrpudeckum | Ilpaktukym 2010 23

C.B.

CETSIM U 3JIeKTPOO0OOPYAOBAHUIO




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX

CHUCTEM

Web of Science [DnexTpoHHBIA pecypc| : MyIbTUAMCHUILIMHApHAS pedepartuBHas Oasza
nanHeix. —  Philadelphia:  Clarivate  Analitics, 2016. — Pexum gocryma
apps.webofknowledge.com. — 3ari. ¢ skpana. — f3. pyc.,aHri.;

Scopus [DnekTpoHHbIN pecypc] : pedepaTtuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ard. ¢ 3kpaHa. — f3. pyc., anri.;

Elibrary [ 9nexTponHbIii pecypc] : HayuHas 3ekTpoHHas Oubmuoreka. — Mocksa : HOB, 2000.
— Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHrL;

Springer Link [DnextponHsIii pecypc] : [6a3a mannHbIx |.— Switzerland: SpringerNature, 1842. —
Pexum noctyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.;

Science Direct [D7eKTpOHHBIA pecypc| : KOJJIEKIHUS SJICKTPOHHBIX KHHUT W3aTEIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum moctyma : sciencedirect.com. — 3ari. ¢
9KpaHa. — 3. anriL.;

Cambridge university press [DIeKTpOHHBIN pecypc] : )KypHaibl u3aareabcTBa. — Cambridge:
Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3aru. ¢ skpana. — 3.
aHIIL.;

NEICON [2aeKTpoHHBIH pecypc] : aeKTpoHHast HHQOpMAIHs | apXUB HAyYHBIX JKYpHAJIOB. —
Mocksa : HOUKOH, 2002. — Pexxum moctyma : neicon.ru/resources/archive. — 3ari. ¢ skpana.
— 3. pyc., aHri.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne HanmenoBanmue I1O PexBU3UTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n neicTBUS)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok aeicTBus -
OeCcCpoYHO
Jorosop Ne 690 ot 19.05.2015r., cpok aeiicTBus —
2 | Office Standard 6eccpouno; noroop Ne 727 ot 20.07.2016r., cpok
JeiicTBUsL — 6ECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS

06pa30BaTeJII)HOF0 npoumecca mo JTMCHUMIJIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ne Ka0MHeToB, Ja0opaTopuii, MACTEPCKUX U
ITepeyeHb 0CHOBHOTO 000pYAOBAHMA
n/n Ap. 00bEKTOB /151 IPOBeICHUs!
NPAKTHYECKUX U J1a00pPaTOPHBIX 3aHATHI
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS ITpoekTop, sKpaH; CTOJI yUEHUYECKUI
3aHATHUH JICKIIMOHHOTO THMA. Y ueOHas (MOHOOJIOK) TIBYXMECTHBIH, CTOJ
ayIUTOpus AJI IPOBEACHUS 3aHATUI yueHHUYecKui (MOHOOIIOK)
CEMHUHAPCKOro TUNa. Y4yeOHas ayTuTOpus I | TPEXMECTHBIN, CTOJ
1 | KypcoBOro npoeKTUpOBaHHUs (BBIIOIHEHUSA IIPEeNnoaaBaTeIbCKUM, CTYII
KYpCOBBIX pa0oT). YueOHas ayAUTOpHs IS IIPENOIaBaTeNIbCKUI, JOCKa
IIPOBEJEHUS TPYIIIOBBIX U MHIMBUIYaIbHBIX | ayJIUTOPHAs., DKpaH, IPOEKTOp,
KOHCYJIbTAIMi. YueOHast ayIuTOpHs ISt KAITFO3 M.
IIPOBEJEHUS 3aHATUI TEKYIIET0 KOHTPOJISA U
MIPOMEKYTOUHOM aTTecTanuu. (23-211)
7 | Yuebnas aynuropus Ui IPOBEJCHUS CToJIBl y4eHHYECKHE IBYXMECTHBIE
3aHITHI JTEKIIMOHHOTO THMA. Y4eOHas (MOHOOJIOK), CTON YYCHHUYECKHIA




HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ne Ka0OMHETOB, JIa00PATOPHIi, MACTEPCKUX U
IlepeyeHb OCHOBHOIO 000PY/10BAHUS
n/n Ap. 00bEKTOB /151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHI
ayIUTOPUS AJIs IPOBEACHUS 3aHITHI TPEXMECTHBI MOHOOJIOK, CTOJ
CEeMHMHAPCKOTo THMa. Y4yeOHas ayIuTOpHs [UId | IPEnoIaBaTeIbCKUl, CTYI
KYPCOBOT'O MPOEKTUPOBAHUS (BBINOJIHEHUS MIPENO0IaBaTeNIbCKUM, JOCKa
KYPCOBBIX paboT). YueOHas ayAuTOpHsl s aynuTopHas (MemnoBasi), kadenpa,
IIPOBE/ICHUS TPYNIOBBIX U UHAUBUAYAIBHBIX | 9KpaH, IPOEKTOP, IPOLIECCOP, KAITO3H
KOHCYJIbTAIMK. YdyeOHas ay TuTOpus AJIst
IIPOBEICHUS 3aHATUM TEKYLEro KOHTPOJIS U
IPOMEXYTOUHOM arrecTanuu. (3-609)
Jlaboparopus «IIpou3BoacTBO U nepenaya CTonBl yYYEHHUECKHUE IByXMECTHBIE,
AIIEKTPOIHEPTUN Y. CTYJIbSl YYEHUUECKHE, CTOJ
VYyeOHast aynuTopus AJisg TPOBEICHUS MIPENo01aBaTeNIbCKUM, CTYI
3aHSTUIA CEMUHAPCKOrO TUIA. IIpenoaBaTebCKUi, JocKa
VYyeOHast aynuTopus i KypcOBOTO ayauTOpHas (MeJoBasi), CTCH/I
MIPOCKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX 71a00PaTOPHBIiL., CTOJIBI
3 | pabor). nabopaTopHble, mKad, KaITHO3H
YyeOHast ayTuTOPHSI U IPOBEICHUS
CPYIIOBBIX U UHJIMBUYaIbHBIX
KOHCYJIbTAIIUI
VYyeOHast aynuTopus AJis IPOBEICHUS
3aHATHH TEKYILLEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTAlUU.
(0-201)
Jlaboparopus «MOHTaX U HKCIUTyaTaIHs CTonbl yYYEHHUECKHUE IByXMECTHBIE,
CUCTEMBI 3JIEKTPOCHA0KEHHUS. CTOJI IIPEI01aBaTEIbCKUH, CTYII
4 DNEeKTPOOCBETUTENbHBIE YCTaHOBKMY (3-209) | mpemogaBaTenbCKHid, TocKa
ayMTOpHas (MeJIoBasi), CTEHIbI
71a00PaTOPHBIH, KATIO3H.
s [Tomenienue 17151 CAaMOCTOSITENILHOM pabOThI CroJbl y4eHUUYECKHUE, CTYIbs

crynenTos. (I'-401)

yueHnndeckue, [IK ¢ BbIX0J0M B ceTh
WNHTepHer




