FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

aucunuHbl 1.®.112.19.01 Dxcruryaramnus 3meKTpoo0OpyI0BaHIUS CUCTEM

ANEKTPOCHAOKEHUS

i HanpasiaeHus 13.03.02 DnexkTpodHEPTreTHKa U MIEKTPOTEXHUKA

ypoBeHb bakanaBpuar

npoduiIb NOATOTOBKHU DIIEKTPOCHAOKEHHUE MPOMBIIUICHHBIX TPEIIPUATHI U TOPOIOB

¢opma o0yueHust 3a04Hast

kaeapa-pa3padoTuyuk DIEKTPUUYECKHUE CTAHIINH, CETU U CUCTEMBI DJIEKTPOCHAOKEHUS

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo
nonrotoBku 13.03.02 DneKkTposHepreTuka U 3JIEKTPOTEXHUKA, YTBEPKAEHHBIM ITPUKA30M
Muno6paayku ot 28.02.2018 Ne 144

3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

|

1OYpry

=z
552

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
H.

TIDI1, xparTes B chetene
mooGopora

an: Trtos M. I1.

0 yHiBepeHTeT
CBEJIEHMS O BIIAJIEJIBLLE 31T

YenssOMHCK

A. H. T'opoxxankun

H. I1. TutoB



1. llesu u 3212494 AU CIUILIHHBI

[emu: chopmupoBaTh Y HHKEHEPOB-IIEKTPHUKOB criennanbHocTh 13.03.02 cuctemnoe
IpeCTaBlIeHnEe 00 YCTPOWCTBE U DKCILTyaTaIluH 3JIEKTPOYCTAaHOBOK Pa3IMUHOTO
HA3HAYEHUS, 1aTh 3HAHUS O COCTABE U CTPYKTYpPE rOCY1apCTBEHHBIX HOPMATUBHBIX
nokymentoB (CHHUII, BCH, ITYD, IITO u np.), 1o 0cCOOEHHOCTSIM yCTPOMCTBA U
AKCIUTyaTallMu AJIEKTPOOOOPYI0OBAHUS U IIEKTPUUYECKUX CeTel, 00 IKCILTyaTallMOHHBIX
XapaKTepUCTUKAX U TIOPAJIKE UX MPOBEPKHU ISl OCHOBHOTO 3neKTpoobopynoBanus COC
norpeduteneit; Hayunts BIOMpaTh 31€KTPOOOOPYIOBAHUE U MTAPAMETPhI AIEKTPUUYECKUX
KOMMYHHMKAIIM B COOTBETCTBUU C TPEOOBAHUSAMU HKCIUTyaTalluy U MOHTaXa 3a/1auu:
CTYJEHTBI JOJKHBI 3HATh HOPMBI U CXEMBI IPOBEPKU IKCIUTYaTallMOHHBIX HOPMAaTHUBOB
AIIEKTPOYCTAHOBOK.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

CrpykTypa ¥ 3aa41 3JIEKTPOMOHTAXKHBIX Opranu3zanuid. Opranuzanus SKCIulyaTaluuu
ANEKTPOOOOPYIOBAHUS TPOMBIIIUICHHBIX NpeanpusaTiii. OnepatuBHOE 00CTyKUBAHHE.
[InaHOBbBIE ¥ BHEMJIAHOBBIE PEMOHTBI. DKCILTyaTalusl U MOHTaX JIMHUN 3JIEKTponepeaay.
Boznymnsie munauu. Kabenbnsie muann. TokonpoBoskl. [llnnonpoBonbl. Dkcrutyatanus u
MOHTaX noacTaHui. OTKPBITBIE PaCIPEACIIUTENIbHbIE YCTPOMCTBA. 3aKPBIThIE
pacmpenenuTeNnbHbIe yeTpoicTBa. TpanchopmaropHbie TOACTAHIINN. DKCIUTyaTalus U
MOHTaXX TpaHC()OpPMATOPOB.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3naer: [IpaBuiia TeXHUYECKON IKCIUTyaTallun
DIIEKTPUYECKHUX CTaHUUM U cereld; [IpaBuna
TEXHOJIOTMUYECKOTO (PYyHKIIMOHUPOBAHUS
IIEKTPOIHEPreTHYECKUX cucTteM; TpeboBaHus
HOpPMAaTHUBHBIX ITPABOBBIX aKTOB U JIOKyMEHTOB
CUCTEMbI TEXHUYECKOTO PETYIHPOBAHMUS B
PaJOCTPOUTEIBHOMN NEATENBHOCTH K CUCTEME
IIEKTPOCHA0XKEHHSI 0OBEKTOB KallUTaIbHOTO
CTpouTeNbCcTBa; TpeGoBaHUS OXpaHbl TPyJAa U MEPHI
0€30MacCHOCTH MPU MPOEKTUPOBAHUU CHCTEMBbI
DIIEKTPOCHAOKEHUS

YMmeet: BeiOupars HeoOXoqumble TpeOOBaHUSI K
(YHKIMOHUPOBAHUIO CUCTEMBI AIEKTPOCHAOKEHHUS
00bEKTa KalUTAJIbHOTO CTPOUTEILCTBA

MMeer npaktuueckuii onsIT: CocTaBieHue U

o opMIIeHHE BEOMOCTH JIEMEHTOB CUCTEMBI
DIIEKTPOCHAOKEHUS

[T1K-4 CniocoGeH pa3pabarbiBaTh OTJEIbHBIC
paz/ienbl Ha Pa3IuYHbIX CTAAUSIX MPOEKTUPOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS 0ObEKTOB KalTUTAIBHOTO
CTPOUTENBCTBA

3naeT: OCHOBBI ANIEKTPOTEXHUKHU B 00bEME,
HEO0OXOIMMOM TSI BBITIOJTHEHUS JTOJKHOCTHBIX
[TK-5 CnocobeH opraHu3oBarh SKCIUTyaTaluio, |00sS3aHHOCTEN U OLIEHKHU PUCKOB IIPU OpraHU3aluu U
00CITy>KMBaHKME U PEMOHT O0OPY/IOBAHUS CETCH U [TPOBEICHUH Pa0OT HA AIMEKTPUICCKUX
MOJICTAHIIHA nofcTaHusx, [lopsaok BeIBoIa 000pyA0BaHUS
MOJICTAHIIMM B PEMOHT U OPOPMIICHUS HAPSIOB-
TOTTYCKOB JIJIsI BHITOJTHEHHS pa0OT Ha HEM,




[IpUHIHITEI ¥ TpaBUIIa OpraHU3aIuu 0€30MacHOTO
MPOM3BO/ICTBA PEMOHTHBIX padoT, [IpaBuna
MPUMEHEHUS U UCTIBITAHUS CPECTB 3aIlUTHI,
MPUMEHSEMBIX B AJIEKTPOYyCTaHOBKAX,
HopMaTuBHBIC IPABOBEIE AKTHI, OTPACIEBEIC U
KOpIOpaTUBHBIE HOPMBI U MIPaBUiIa B 00JIACTH
MEHEKMEHTa KaueCTBa, IPUPOI00XPAHHOU
NEeSTeIbHOCTH U SHEprocOepekeHus,
MPOMBIIIUICHHOH 0€30MacHOCTH, OXPaHbI TPY/A,
CUCTEMBI yIpaBJIeHUs pUCKaMu B cdepe
AIIEKTPOCHAOKEHUS IPOU3BOJICTB

YMmeeT: AHAIM3UPOBATH OJHOJIUHEIHBIE CXEMBI
DIIEKTPOCHAOKEHUS U TIPOSKTHYIO JIOKYMEHTAIIUIO
QiieKTpocHabxkeHust, OnpenensTh U OIICHUBATh
[PUCKU TIpH OpTaHU3aI[UH U IIPOBEICHUH paboT Ha
PIIEKTPUYECKUX MOACTaHIUAX, OLleHUBATh
COCTOSIHME 00OpYIOBAHUS U ONPEACIIATD
MEPOTIPUSITHSI, HEOOXOIUMBIE JIJISl €r0 JaTbHEHIIeH
pKCIuTyaranuu, [ inanupoBats paboTy mepcoHana
MOJICTAHIIMI CUCTEMBI 00eCTIeueHUs
DIIEKTPOIHEPTUEH METAJLTYPrHUECKOTO
MPOU3BOICTBA, PaccunThIBaTh (ONpenemnsiTh)
MOTPEOHOCTh B MaTepUaiax, 3aMacHbIX 3am4acTsIX
ISl pPEMOHTA B MopasieneHus X, OpraHu30BbIBaTh
0e30MmacHOe MPOBEICHNE PA0OT U OCYIIECTBIATh
HEMOCPEACTBEHHOE PYKOBOJICTBO paboTaMu B
DIIEKTPOYCTAHOBKAX JIFOOOTO HAMIPSIKEHUS,
O603HauaTh TpeOOBaHMs 6€30MaCHOCTH MPHU
MPOBEJCHUH UHCTPYKTaXKa paOOTHUKOB MOJICTAHITUI
CUCTEMbI 00€CIIeUeHHs METaTypPTrU4eCcKOro
MPOU3BOJICTBA AIEKTPOIHEPrUei

NmeeT nmpakTrueckuil onbIT: OpraHu3amus 0CMOTpa
000pyI0BaHUs TTOJCTAHIINI PAaOOTHHUKAMU
MOJpa3/ieieHHsI SIEKTPOCHAOKEHUS
METaJLTypPrU4eCKOTO MPOU3BOJICTBA B COOTBETCTBHUH
C YCTaHOBIJIEHHBIM rpadukom, KonTposnb
BBITIOJTHEHUS PEKUMHBIX OTIEPATHBHBIX
MEPEKITIOYEHUIN B paclpeIeIUTEIbHBIX YCTPOMCTBAX
noactaniuii, KoHTpons moaroroBku pabodnx Mect
nepe]] MpOBEICHUEM CEPBUCHBIX U PEMOHTHO-
BOCCTaHOBHUTEIBHBIX pa0OT Ha IIEKTPUUECKHUX
MoJCTaHIMsIX, Jlomyck kK paboTaM mojpasieneHus
DIIEKTPOCHAOKEHUS M KOOPMHAIUS
B3aMMOICUCTBUA C PAOOTHUKAMHU MOJPSITHBIX
opranu3zaiuii, PaccranoBka pabOTHUKOB
MOJIpa3IeICHHS dJIEKTPOCHAOKEHHSI IO pabOIrM
MEeCTaM B COOTBETCTBUU C MPOU3BOJCTBEHHON
HEO0OXOMMMOCTHIO U KBaspukanuei, KoHtpoian
MPOXOXKACHUS PAOOTHUKAMHU MOIPa3CIICHUS
2IIEKTPOCHAOXKEHHSI HEOOXOIUMBIX JIJIsl BBITIOJIHEHUS
CBOMX TPYIOBBIX (PYHKIINH OOyUESHHS U TPOBEPKHU
3HaHui, KOHTposb mepea HadalioM U BO BpeMst
npoBeseHus paboT MpUMEHEeHUsT PaOOTHUKAMHU
noJipaseeHus dMekTpocHadkerus CU3,
BBITIOJTHEHUS MEP 3aIIUTHI OT MOPAKEHUS
DIIEKTPUYECKUM TOKOM, MEp MOKapHOU




0e30macHOCTH, TPeOOBaHUI OXPaHBI TPy/Ja MPH
PKCIUTyaTalluy AJIEKTPOYCTAaHOBOK, MPaBUIT
IPOMBILUIEHHOH Oe3onacHocTH, KOHTpOiIbh
JTMKBUIAIIMM HEUCIIPABHOCTEN Ha IIUTaxX U cOOpKax
COOCTBEHHBIX HYX/I, B TPUBOIAX KOMMYTAIIMOHHBIX
anmnapaToB, B IEMSIX BTOPUYHON KOMMYTallUn
3aKPBITHIX U OTKPBITHIX PACTIPEIETUTEIIbHBIX
YCTPOUCTB MOACTaHIMH, PyKkoBoACTBO paboTamu 1mo
00CITy’)KUBAaHHIO aKKYMYJIATOPHBIX OaTapet,
Pa3paboTka u cornacoBaHue ¢ MPOU3BOJCTBEHHBIM
NepcoHajoM rpaduKoB MPOBEACHUS HCIIBITAHUHN U
W3MEPEeHUI 000pYyI0BaHMSI MOACTAHIIUH, AHATN3
COCTOSIHUSI 00OPYJJOBaHUSI HA OCHOBAHUU OCMOTPOB,
pE3ybTaTOB UCIIBITAHUM U U3MEPEHUH, TOKa3aHUI
KOHTPOJIbHO-U3MEPUTENILHOM anmnaparypsl U
AQBTOMAaTU3MPOBAHHBIX CUCTEM YTPaBICHUS
napaMeTpamMu padoThl 000PYIOBAHUS TTOCTAHITHH,
CocrapieHue 3asBOK Ha MPOBEIEHUE CEPBUCHBIX U
[PEMOHTHO-BOCCTAHOBUTENIBHBIX paboT Ha
000pyI0BaHNH TTOJICTAHIINM, 00€CTICUCHHE
HEOOXOTMMBIMU MaTepHallaMH U 3aITYaCTsIMH,
KoHTpons BeaeHUs paOOTHUKAMU YIETHOU U
TEXHUYECKOW JOKYMEHTAIMH Ha OyMasKHBIX U (HJTH)

QJICKTPOHHBIX HOCUTCIIAX

3. Mecro nucuuniunbl B ctpykrype OII BO

[TepeueHs MPEANISCTBYOMIUX JUCIUTUIHH,
BUJIOB paboT y4eOHOTO MiaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

PerneiiHas 3auTa ¥ aBTOMaTHKa B CHCTEMax
DIIEKTPOCHAOKCHHSI,

Cuctembl 21eKTpOCHAOKEHNS,

KauecTBO AIIEKTPOIHEPTUN B CUCTEMAX
HIIEKTPOCHAOKEHHS,

[IpakTuKyM 10 BUIY pOQeCcCHOHATEHON
NeSITELHOCTH,

JIEKTPOCHAOKEHUE POMBIIIIEHHBIX NPEANPUATUI
Y TOPOJIOB,

DIEKTPUYECKOE OCBEIIECHHUE,

DJIeKTPUYECKNE CTAaHIIUHU U TIOJICTAHIIHH,
[{udpoBoe MogeTUpOBaHNE IIEKTPUIECKIX CETEH,
[Tpon3BonCTBEHHAS MPAKTHKA, HAYIHO-
nccienoBarenabckas pabora (6 cemectp),
[Tpon3BonCTBEHHAS MPAKTHKA, SKCIUTyaTallHOHHAS
rpaxkThka (6 cemecTp)

He npenycmorpensl

Tpe6OBaHI/I$I K «BXOJHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

[{udpoBoe MozeTUpOBaHNE HICKTPUIECKUX CETEeH

3naet: [IpuknagHoe nmporpaMMHOe obecrieueHue u
METOAbI CO3daHUA B HEM MOI[G.HGI\/JI CHUCTEM

biekTpocHabkenus , [Ipasuna npumenenns CAIIP




U1t 0)OPMIICHHSI Pa3/IeNIOB POEKTHOM
TOKYMEHTAI[UN CUCTEMBI 3JIEKTPOCHAOKEHUS;
ODYHKIMOHATHHBIE BO3MOKHOCTH MIPOTPAMMHBIX U
TEXHUYECKHUX CPEICTB, UCIIOIb3YEMBIX IS
dbopmMupoBaHus U BeleHUST THPOPMAITHOHHOM
MoJIe 00BEKTa KalUTaIbHOTO CTPOUTEILCTBA,
MeTob! ¥ paBuiIa KOHCTPYHPOBAHHUSI STIEMEHTOB
CUCTEMBI AJIEKTPOCHAOKEHNUS B
CHEIUATM3UPOBAHHBIX MPOTPAMMHBIX CPEICTBAX
YMeet: PaccunThiBaTh peskxUMbl PaOOTHI CUCTEM
DIIEKTPOCHAOKEHHUS, CO3/1aBaTh MOJEIU CUCTEM
DIIEKTPOCHAOXKEHHSI C TOMOIIbIO MPUKIIATHOTO
MpOrpaMMHOTO o0ecriedeHus, AHATU3UPOBATh
pe3ybTaThl MOJEIUPOBAHUS U IPUHUMATh PEIICHUS
M0 COBEPIICHCTBOBAHUIO CUCTEM
QIeKTpoCcHaOKeHWs, BRIOUpaTh anropuTMel 1
CrocoObI pabOTHI B CUCTEME aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUS U TIPOTpaMMe JIJIsi BBIOJIHEHUS
rpadUueCcKuX U TEKCTOBBIX Pa3/ieloB MPOEKTa
CUCTEMBI AeKTpocHaO)keHus; OnpenensiTh
nepedeHb 0OOPYIOBAHMS TSI CHCTEMBI
QieKTpocHaOkeHus; BeiOuparh ciocoOsl u
QITOPUTM pa3paOdOTKU MPOEKTHOM TIOKyMEHTAIIUN
CUCTEMBI AJIEKTPOCHAOKEHUS B COOTBETCTBUU C
TpeOOBAHUSMU HOPMATUBHBIX TIPABOBBIX aKTOB U
TOKYMEHTOB CHCTEMBI TEXHUYECKOTO
PEryIMPOBaHUs B TPAIOCTPOUTEIHLHOM
nesTeNIbHOCTH; BpIOMpaTh METOAbI U aJITOPUTM
KOHCTPYHUPOBAHUS JIEMEHTOB CUCTEMBI
QieKTpocHaOkeHus; BeiOuparh ciocoOsl u
anroputmsl padotsl B CAIIP mis opopminenus
pa3aesioB MPOEKTHOM JOKYMEHTAIIUH CUCTEMBbI
hrekTpocHabxenus;; OToOpaXkarh JaHHBIE
WH(OPMAITMOHHON MOJIeNTH 00BEKTa KaIMMTAITBHOTO
CTPOUTENbCTBA B TpahUIECKOM U TAOITHYHOM BHUJIE;
[IpocMaTpuBaTh U U3BJIEKATh JaHHbBIE U3
UH(POPMAITMOHHON MOZIETH 00BEKTa KalTUTaIbHOTO
CTPOUTENBCTBA, CO3/IaHHON IPYTrUMHU
CHenraIucTaMu; AHAITM3UPOBATh U BEIOUPATh
HE0OX0MMMbIE JJaHHBIE HHPOPMAITMOHHOW MOJCIIH
00bEKTa KAMTAILHOTO CTPOUTEIHCTBA MIPU
pa3paboTKe TEKCTOBOM U Tpaduueckor yacTei
MMPOEKTHOM TOKyMeHTauuu Mmeer npaktuyeckui
onbIT: PazpaboTka KOHCTPYKTOPCKOM TOKyMEHTAIIUN
Ha Pa3IUYHBIX CTATUSIX MPOCKTHPOBAHUS CUCTEMBI
hieKTpocHaOkeHus 00bekToB; [logroroBka
WCXOJHBIX JTAHHBIX JIJIsl pa3paOOTKH KOMILIEKTA
MPOEKTHOI IOKyMEHTAllUU CUCTEMBI
hIIeKTpoCcHAOKeHUsT; BBITTOTHEHNE pacueToB IS
MIPOEKTa CUCTEMBI dJIeKTpoCcHaOKeHMsI; Pa3spaboTka
rpaduuecKoi YacTu MPOEKTHOM JJOKYMEHTAIUH
cUCTeMBI AeKTpocHadxeHus; CocTaBieHUe U

o opMIIEeHHE BEIOMOCTH JJIEMEHTOB CHCTEMBI
DIIEKTPOCHAOKEHHUS

SHGKTpI/I‘ICCKI/IC CTaHIIUU U ITIOACTAaHIIUU

3Haet: [lapameTpsl OCHOBHOTO

DJICKTPOTCXHHUYCCKOT'O O60py,I[OBaHI/ISI




AIIEKTPOIHEPTETUKN: CUHXPOHHBIX F€HEPATOPOB,
CUJIOBBIX TPaHC(POPMATOPOB, KOMMYTALIMOHHBIX
anmaparoB, U3MEPUTENLHBIX TPAaHC(HOPMATOPOB TOKA
W HanpsbkeHus, HazHaueHune u ycTpoicTBo
00CITy’)KUBAEMOT0 000PYIOBaHHS, CXEMBbI
MEPBUYHBIX COCTUHEHHM, CETH COOCTBEHHBIX HYX]I,
OTEPATUBHOIO TOKA U SJIEKTPOMArHUTHOU
OnokupoBkH, HopMaTuBHbBIE TOKYMEHTHI,
orpeensone TpeOoBaHus K BEIOOPY
DIIEKTPUYECKUX CXEM DJIEKTPOIHEPreTUYECKUX
00beKTOB, - "[IYD", "HTII noncranmuii
HanpspbkeHreM 35-750 kB.", "Cxemsl
MPUHIUITUATBHBIEC SJIEKTPUUECKHE
pacrpeeauTeNbHbIX YCTPOUCTB MOACTAHIHM 35-
750 kB." YMeer: HaxonuTs 1 onpenensarsb
napaMeTpbl BHICOKOBOJIBTHOTO
AIIEKTPOOOOPYIOBAHMUS 110 CIIPABOYHBIM,
KaTaJI0KHBIM, HOPMaTUBHBIM U JIp. TIOKyMEHTaM,
[Tob30BaTHCSt HOPMAaTUBHBIMU JOKYMEHTaMU U
METOANKAMH MPOEKTUPOBAHUS
DIIEKTPOIHEPTETHUECKUX 00BeKTOB MMmeeT
MPaKTUYECKUI OMBIT: BEIOOpa 0CHOBHOTO
BBICOKOBOJIBTHOTO 3JIEKTPOOOOPYIOBAaHUS U pacyeTra
ero napameTpoB, PaGoTkl ¢ HOpMaTUBHO-
TEXHUYECKUMH IOKYMEHTaMU

KauecTBO AIIEKTPOIHEPTUN B CHCTEMAX
DIIEKTPOCHAOKCHHSI

3HaeT: TpeGoBaHMsI HOPMATUBHBIX NIPABOBBIX AKTOB
U JIOKYMEHTOB CUCTEMbI TEXHUUECKOTO
pPETYIUPOBaHUS B IPaloCTPOUTENBHON
NESTEIbBHOCTH K CUCTEME AJIEKTPOCHAOKEHHUSI
00BEKTOB KaIUTAJILHOTO CTPOUTENHCTBA; METOAUKH
U IPOIIeTypbl CUCTEMbI MEHEPKMEHTA KaueCcTBa B
cTpouTenbeTse, Criennaau3upoBaHHOE
porpaMMHO€E OOecrieueHHe JIJIsl CYUTHIBAHUS U
aHaJIM3a JJaHHBIX CO CTAIMOHAPHBIX 1 MOOMIIBHBIX
YCTPOMCTB IMAarHOCTUKH U KOHTPOJISl TapaMeTPOB
COCTOSIHUSI 00OPYZIOBAHUS ANEKTPHUECKUX
MMOJICTAHIIUI, UCTIOJIb3YEMOE B CUCTEMAX
AQBTOMaTU3UPOBAaHHOTO YIIPaBJIEHU NTapaMeTpaMu
pPabOTHI IIEKTPUUECKUX MMOACTAHITUN YMEET:
Br16upars HeoOXoaMMble TpeOOBaHUS K
(GYHKITMOHUPOBAHHUIO CUCTEMBI SJIEKTPOCHAOKEHUS
00bEKTa KalMTaJIbHOTO CTPOUTENLCTBA; OnpeaesaTh
nepedeHb 000PYIOBaHUS ISl CHCTEMBI
hIIeKTpocHaOXeHus; BeiOupaTs criocoObl 1
QJITOPUTM pa3pabOTKU MPOEKTHOM TOKyMEHTalun
CHCTEMBI AIIEKTPOCHAOKEHHUS B COOTBETCTBUU C
TpeOOBaHUSIMU HOPMATUBHBIX IPABOBBIX aKTOB U
TOKYMEHTOB CHCTEMBI TEXHUUYECKOTO
pEeryIupoBaHus B IpaJoCTPOUTEIHLHON
NesSTeNbHOCTH, [[puMEHATh criennaabHble CPEICTBA
M3MEPEHUH U UCTIBITAHUH 3JIEKTPO0OOPYI0BAHHUS,
[IpuMeHATH criennaIn3upOBaHHOE POrPAMMHOE
oOecrneuenue MimeeT npakTHYeCKUN OTIBIT:
DopMHUpOBaHHUE NIEPEUHS ONITUMAIBHBIX
TEXHUYECKHUX PEIICHUN MPOEKTHON JOKYMEHTALIMHU

CHCTCMBI BHCKTPOCHaG)KCHI/IH; Pa3pa60T1<a




KOHCTPYKTOPCKOM JTOKYMEHTALIMU Ha Pa3JIUYHbBIX
CTaUSAX MIPOEKTUPOBAHUS CHCTEMBI
hIeKTpocHaOXKeHHsT 00BEKTOB; BrimonHeHue
pPacyYeToB TSI TPOEKTA CHCTEMBI DJICKTPOCHAOKEHUS

SHCKTpI/I‘{eCKOG OCBCIICHHC

3naetr: TpeOoBaHUS HOPMATHUBHBIX MTPABOBBIX aKTOB
1 JIOKYMEHTOB CUCTEMBI TEXHUUECKOTO
pEeryIupoBaHus B IpaJoCTPOUTETHLHON
IEATEIIBHOCTH K BBINIOJIHEHNIO TEKCTOBON U
rpaduyueckoil yacTeil MpOEKTHON JOKyMEHTAIUN
CHCTEMBI AIeKTpocHabxeHus; Cucrema yCciaoBHBIX
0003HaueHUH B NpoeKTUpoBaHuy; TpeOoBaHus
HOpPMAaTHBHBIX ITPABOBBIX aKTOB U IOKyMEHTOB
CUCTEMbI TEXHUYECKOTO PETYITHUPOBAHHUS B
IPaJOCTPOUTEIBHON JEATEIBHOCTH K CUCTEME
PIIEKTPOCHA0XKEHHSI 0OBEKTOB KalMTAILHOTO
CTpOUTENBCTBA; METOMBI U NTpaBUIIa
KOHCTPYHPOBAHHUS AJIEMEHTOB CUCTEMBI
DIIEKTPOCHAOKEHHUS B CIIEHUAIN3UPOBAHHBIX
IPOrpaMMHBIX CpefcTBax YmeeT: BriOupars
QITOPUTMBI U CTIOCOOBI PaOOTHI B CCTEME
AQBTOMAaTU3MPOBAHHOTO POEKTUPOBAHUS U
nporpaMMe JJIsl BBITOJTHEHUS TpapUuecKux u
TEKCTOBBIX PA3/IEJIOB MPOEKTa CUCTEMBI
hiieKTpocHabxkeHus; OnpenensT nepedeHb
000pyI0BaHUs JJI1 CUCTEMBI AIIEKTPOCHAOKEHHUS;
Br10upars crioco0bl ¥ aNTOpUTM pa3padOTKU
MPOEKTHOI IOKyMEHTAllUU CUCTEMbI
DIIEKTPOCHAOXKEHUS B COOTBETCTBHH C
TpeOOBaHUSIMU HOPMATUBHBIX IPABOBBIX aKTOB U
TOKYMEHTOB CHCTEMBI TEXHUUYECKOTO
pEeryIupoBaHus B IpaJoCTPOUTETHLHON
nesITeIbHOCTH; BrIOMpaTh criocoObl U aJITOPUTMBI
pabotel B CAIIP ans opopmiienus pasnenos
MPOEKTHOMN TOKyMEHTALlUU CUCTEMBI
hriekTpocHabxkeHus; OTobpaxarb JaHHbIE
UH(POPMAITMOHHON MOZIETH 00BEKTa KalUTaIbHOTO
CTPOMTENLCTBA B rpad)UueCKOM M TAOJTUIHOM BHU/IE;
[IpocmarpuBarh U U3BIEKATh JaHHBIC U3
MHGOPMAIIMOHHOM MO/IeNTN 00BbEKTa KalluTalIbHOTO
CTPOUTENBCTBA, CO31aHHON IPYTUMHU
crernuaiucTaMu; AHaIU3UpOBaTh U BEIOWpATh
HEOOX0IUMbIe TaHHbIE MH()OPMAIIMOHHOIN MoJienn
00bEeKTa KalUTAJIbHOTO CTPOUTEILCTBA NIPU
pa3paboTKe TEeKCTOBOM U rpaduyeckoit yacten
MPOEKTHOM TOKyMeHTauuu Mmeer npaktuyeckui
onbIT: KOHTpOIb COCTOSHUS M OPTaHU3aLNA
YCTPaHEHUSI HEUCIIPABHOCTEN OCBETUTEIBLHON CETH
W apMaTypbl CO CMEHOM JIaMIl U IPEJOXPAHUTENEH,
Pa3paboTka KOHCTPYKTOPCKOM TOKyMEHTAIUU Ha
Pa3IMYHBIX CTAAMSIX IPOEKTUPOBAHUS CUCTEMBI
QIIeKTpOoCHAOXeHHsI 00beKTOB; BhinonHeHnue
pacueToB JUIsl IPOEKTa CUCTEMBI
hriekTpocHabxkeHus ; Pazpabotka rpaduueckoit
4aCTHU IPOEKTHOM TOKyMEHTAllUU CUCTEMBbI
hniekTpocHabxkenust; CoctaBiieHne U ohopMieHHe
BEIOMOCTH 2JIEMEHTOB CHCTEMBI AJIEKTPOCHAOKEHUS




[IpakTuKy™m 110 BUIY MpoheCCUOHATBHON
ACATCIIBHOCTU

3naer: CiocoObl BeIeHNs aHAJIN3a HayYHO-
TEXHUYECKOW MHPOPMAIIUU B OTKPBITHIX 0a3ax
TaHHBIX U UH(HOPMAITMOHHO-
TeJICKOMMYHHKalIMOHHOU ceTH "MuTepHer”" YMmeerT:
[IpoBOANTH MOUCK U aHATN3 UH(OPMAIMU TIO
KOHKPETHOM TEXHUYECKOU MpobiieMe, CBI3aHHOM C
pa3paboOTKON U PEKOHCTPYKITUEH crucTeM
hiekTpocHaOkeHus: iMeeT nmpakTUueCcKui OTbIT:
ObecrieueHne yCTaHOBIEHHOTO peXXUMa pabOThI
MOJICTAHIIMHU T10 HAIPSLKEHUIO, Harpy3Ke,
Temreparype, Pacuera u MoenupoBaHus
OTJEJIbHBIX JIEMEHTOB CUCTEM DJIEKTPOCHAOKEHUS

JNeKTpOCHAOKEHNE TPOMBIIUICHHBIX MPEIIPUATHIHI
1 TOPOJIOB

3naet: [IpodeccrnonanpHas cTpouTenbHas
TepMuHONOrUs; TpeOoBaHUs HOPMATUBHBIX
MPABOBBIX aKTOB U IOKYMEHTOB CHCTEMBbI
TEXHUUYECKOTO PETYIUPOBAHUS B
PaJOCTPOUTENHLHOMN NEATENBHOCTH K BBITIOJIHEHUIO
TEKCTOBOU M rpad)udeckoil yactel MpoeKTHOM
TOKYMEHTAIUN CUCTEMBI 3IEKTPOCHAOKEHUS;
Cucrtema ycIoBHBIX 0003HaUYEHUIl B
MpOeKTUPOBaHUH; TpeOoBaHNs HOPMATUBHBIX
[IPABOBBIX aKTOB M IOKYMEHTOB CHCTEMBI
TEXHUYECKOTO PETYIUPOBAHUS B
PaJOCTPOUTEIBHON JEATEIBHOCTH K CUCTEME
PIIEKTPOCHA0XKEHHSI 0OBEKTOB KalMTAILHOTO
CTpOHTENbCTBA YMeeT: BriOuparh HeoOXonumeble
TpeOoBaHUS K (PYyHKIIMOHUPOBAHUIO CUCTEMBI
HIIEKTPOCHA0KEHUST 00BEKTa KaluTaIbHOTO
cTpouTenbeTBa; OnpenensiTh BApUaHTHI
CTPYKTYPHBIX CXEM CHUCTEMBI AJIEKTPOCHAOKEHUS
00bEeKTa U BHIOMPATh ONTUMAJIBHYIO CTPYKTYPHYIO
cxemy; BeiOupaTh METOAMKH pacyera JJis MPOeKTa
CUCTEMBI AeKTpocHaOxeHus; OnpenensiTh
nepedeHb 000PYIOBaHUS IS CUCTEMBI
hiieKTpocHabxkeHust; BriOupars criocoOsl u
QITOPUTM pa3pabOTKH MPOEKTHON TOKYMEHTAIUN
CUCTEMBI AJIEKTPOCHAOKEHUS B COOTBETCTBUU C
TpeOOBaHUSIMHI HOPMATUBHBIX ITPABOBBIX AKTOB U
TOKYMEHTOB CHCTEMBI TEXHUYECKOTO
pPETYJIUPOBaHUS B IPaloCTPOUTENBHON
nestenpHOCTH ViMeeT mpakTHYeCcKui OMBbIT:
DopMHUpOBaHHUE NIEPEUHS ONITUMAIBHBIX
TEXHUYECKHUX PEIICHUN MPOEKTHON JOKYMEHTALIMHU
CHCTEMBI ANIeKTpocHabxeHus; PazpaboTka
KOHCTPYKTOPCKOM TOKyMEHTAllMU Ha pa3Iu4HbIX
CTaAMsIX IPOEKTUPOBAHUS CUCTEMBI
hriekTpocHabxkeHust 00bekToB; [loaroroska
WCXO/IHBIX JTAaHHBIX IS pa3paboTKH KOMIUIEKTa
MPOEKTHOI IOKyMEHTAllUU CUCTEMBbI
HIIEKTpOCHAOXKeHUs; BrlnmomHeHne pacuyeToB s
MIPOEKTa CUCTEMBI ANleKTpocHabxkenus; Pazpaborka
TEKCTOBOM 4aCTU NPOEKTHOM JOKYMEHTALlUU
CUCTEMBI dJeKTpocHadxkeHus; Pa3paborka
rpaduuecKkoil YacTu MPOEKTHOM JJOKYMEHTAIIUH
CUCTeMBI AeKTpocHadxeHus; CocTaBieHue u

O(I)OpMJ'ICHI/IC BCAOMOCTH SJICMCHTOB CHUCTCMbI




DIIEKTPOCHAOKEHUS

Peneiinast 3amura U aBTOMaTHKa B CHCTEMAX
HIIEKTPOCHAOKEHUS

3HaeT: HazHaueHue 1 30HbI JEHCTBUS PEICHHBIX
3al[UT U ABTOMaTUKH, HA3HAYEHHUE YCTPOUCTB
TEJIEMEXAHUKH, CPOKH UCITBITAHMS 3aIUTHBIX
CPENICTB M MPHUCIIOCOOIEHUH, TPUMEHSIEMBIX Ha
MMOJICTAHLUSIX, BUABI CBSI3HU, YCTAHOBJIEHHBIE HA
MOJICTAHIIUSIX, MPaBWJIa MOJb30BaHUS UMU, MeToIbl
HAaCTPOWKH U pacyeTa yCTaBOK Pa3JIMYHbIX TUIIOB
3alIUT B CHCTEMaX AJIEKTPOCHAOKEHNS YMEET:
HacTtpauBarhs peneliHyro 3alUTy Ha Pa3IM4HbIX
00beKTax eKTpocHabxkeHus FiMeet mpakTHuyecKuit
OTIBIT: BBIMONHATE TPOBEPKY pabOTOCTIOCOOHOCTH
pa3IMYHBIX pese

CucTeMBbI AIEKTPOCHAOKEHHS

3naer: HopmaTuBHBIE IPaBOBbIE aKTHI U JOKYMEHTBI
CHUCTEMBI TEXHUYECKOTO PETYIMPOBAHMSI B
rpaloCTPOUTENBHON AesATeIbHOCTH; TpeboBaHus
HOPMAaTHBHBIX IPABOBBIX aKTOB U JOKYMEHTOB
CUCTEMBbI TEXHUYECKOTO PETYIMPOBAHMUSI B
IPaJOCTPOUTEIBHON NEATENBHOCTH K BBITIOJIHEHUIO
TEKCTOBOU M rpaduuecKoi 4acTeil mpoeKTHOU
JTOKYMEHTAIIUHN CUCTEMBI AJIEKTPOCHAOKEHHUS;
Cuctema yCcIoBHBIX 0003HAaUEHUH B
NpOeKTHUpOBaHUM; TpeOoBaHMsSI HOPMATUBHBIX
[IPABOBBIX aKTOB U IOKYMEHTOB CHCTEMBbI
TEXHUYECKOIO PETYIUPOBAHUS B
PaJOCTPOUTENBLHON NEATEIBHOCTH K CUCTEME
DJIEKTPOCHA0KEHUST 0OBEKTOB KalIUTAJIBHOIO
cTpouTenbeTBa; [IpaBua n mopsAA0K MOATOTOBKU
WCXO/IHBIX JTAaHHBIX I pa3pabOoTKH KOMIUIEKTa
MPOEKTHOH IOKyMEHTAllUU CUCTEMBbI
QJIEKTPOCHAOXKeHUs; MeTOINKH 1 TIpaBuiia
[IPOBEICHMSI PACUETOB ISl IPOEKTA CUCTEMBbI
DJIEKTPOCHA0KEHUST 0OBEKTOB KalIUTAJILHOTO
CTPOUTENbCTBA; METOAUKH U MPOLEAYPhl CUCTEMBI
MEHEIPKMEHTA KaueCTBA B CTPOUTEIILCTBE YMEET:
Br161paTh HE0OX01MMBbIE TPEOOBaHUS K
(YHKIMOHUPOBAHUIO CUCTEMBI AJIEKTPOCHAOKEHUS
00bEKTa KalMTAJIBHOTO CTPOUTENBLCTBA; ONpenensiTh
BapUaHTHI CTPYKTYPHBIX CXEM CUCTEMBbI
PIIEKTPOCHAOXKEHHSI 00bEKTa U BIOUpaTh
ONTUMAJIBHYIO CTPYKTYpHYIO cxemy; Boioupars
METOAMKY pacyeTa Jyis MPOEKTa CUCTEMBI
hiieKTpocHaOxkeHus; OnpenensaT nepedyeHb
000pyI0BaHUs JJI1 CUCTEMBI AIEKTPOCHAOKEHHUS;
Br101parh criocoObl ¥ aNrOpUTM pa3padoTKU
MPOEKTHOI IOKyMEHTAllUU CUCTEMBbI
DJIEKTPOCHAOXKEHUS B COOTBETCTBHHU C
TpeOOBaHUSIMU HOPMATUBHBIX IPABOBBIX aKTOB U
JTOKYMEHTOB CHCTEMBI TEXHUUYECKOTO
peryJupoBaHus B IpaJoCTPOUTEIHLHON
NeATENBHOCTH; MIMeeT pakTH4eCKui OIBIT:
DopMHUpoBaHUE NEPEUHS ONTUMAIbHBIX
TEXHUYECKUX PELICHUI MPOEKTHON JTOKyMEHTALUA
CUCTEMBI AJeKTpocHadxkeHus; Pa3paboTka
KOHCTPYKTOPCKOM TOKyMEHTallU! Ha pa3Iu4HbIX

CTAAWAX MMPOCKTUPOBAHUSA CUCTCMbI




hneKTpocHadxeHus: 00bexToB; [loaroToBka
WCXOIHBIX JTAHHBIX JJIs1 pa3paOOTKHU KOMILIEKTa
MPOEKTHOH TOKyMEHTAllUU CUCTEMBI
QIIeKTpOCHAOXKeHMsI; BrinonHeHue pacueToB Ass
MPOEKTa CUCTEMBI AJIeKTpocHabkeHus; PazpaboTka
TEKCTOBOM YaCTH MPOEKTHOM IOKYMEHTAIIUH
CHCTEMBI dNieKTpocHabxenus; PazpaboTka
rpaduIecKoil YacTH MPOEKTHOM TOKYMEHTAIINH
CHCTEMBI dieKTpocHabxkeHus; CocTaBieHne U
oQopmIIeHHE BEIOMOCTH 3JIEMEHTOB CHUCTEMBI
DIIEKTPOCHAOKECHUS

[Tpon3BonCTBEHHAs MPAKTHKA, HAYIHO-
nccienoBareiabckas pabora (6 cemectp)

3naeT: TpeGoBaHMsI HOPMATUBHBIX NIPABOBBIX AKTOB
W JOKYMEHTOB CHCTEMBI TEXHHYECKOTO
pPEryJIMpOBaHUs B IPA0CTPOUTEIILHON
NESTEIbHOCTH K CUCTEME AJIEKTPOCHAOKEHHUS
00BEKTOB KaITUTAJILHOTO CTPOUTENILCTBA, MeTo bl
MOMCKa HayYHO-TEXHUYECKOW HH(POpMAINH B
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH
"NuTepHer" YMmeeT: OnpenensaTs NepedeHb
000pYIOBaHUS IJIS1 CUCTEMBI 3JIEKTPOCHAOKEHHS
MMeeT npakTHYeCKUi ONbIT: BhIONHEHNE pacyeToB
U1 IPOEKTa CUCTEMBI AJIEKTPOCHAOKEHHUS

HpOI/I?;BOI[CTBCHHaSI IMMPAaKTHKA, SKCIIITyaTalluOHHAA
npakTuka (6 cemectp)

3HaeT: MeTonuKy NpoBeIeHHsI TPOTHBOABAPUITHBIX
Y IPOTUBOIIOXKAPHBIX TPEHUPOBOK, [lopsmok
OopraHu3aiy paboT Ha BBHICOTE U TaKeJIaXXHbIX
paboT ¢ MPUMEHEHUEM MTOTbEMHBIX COOPYKEHHUH,
TpeOoBaHust oXpaHbl Tpy/a Ipu paboTe Ha BBICOTE,
[lopsiox opopmiieHus: JTOKyMEHTOB Ha
POM3BOACTBO paboT B AEUCTBYIOIINX
HIIEKTPOYCTaHOBKaX, TpeOoBaHMS HOPMAaTHBHBIX
TTOKYMEHTOB I10 0€3011acCHOMY Be/IEHHUIO paboT B
EHCTBYIOLIUX IEKTPOYCTAaHOBKAaX YMEET:

W neHTHgUurpoBaTh HECOOTBETCTBUS M HAPYILICHHS
[1TO OI1, TOT 23, npaBui NpOMBIILITIEHHON U
OXapHOH 0€30IaCHOCTH IIPU OpPTaHU3aALMH U
MPOBEACHUH PabOT Ha AEKTPUIECKUX
MOACTAaHIMX, (peepantbHbIX HOPM U NPaBHUII B
00J1aCcTH IPOMBILUIEHHOM U MOYXKapHOMN
6e3onacHocTH, OOpMIIATE TOKYMEHTHI Ha
MPOU3BOJICTBO PAOOT B ACHCTBYIOIINX
HIIEKTPOyCTaHOBKaX, COCTaBIATh TEXHOJIOTHYECKHE
KapThl PEMOHTA, TPaPHKH IJIAHOBO-
NpeAynpeaAUTEIbHBIX PEMOHTOB 000pY/I0BaHUS
CUCTEM 3JIeKTpocHabkeHus VimeeT mpakTHuecKuit
onbIT: OdopmiieHHe, BblJ1aya Hapsi10B-/I0MyCKOB U
[pactiopsKeHHI Ha IpoBeieHne padoT Ha
000pyIOBaHNHU COTTIACHO JAEHCTBYIOIIEH
HOPMAaTHBHO-TEXHUYECKOHN TOKYMEHTAIINH; JTOITYCK
pPaOOTHUKOB, B TOM YHCJIE MOJPSIHBIX OpraHU3aIUi
K pabote, HaJ30p 3a uxX padoroi, [IpoBenenue
UHCTPYKTaxel (IepBUYHBIX, TOBTOPHBIX,
BHETUIAHOBBIX, IIEJIEBBIX) TIOMYMHEHHBIX PAaOOTHHUKOB
noApa3AeIeHNs AEKTPOCHAOKEHUS
METaJTypru4ecKoro Npou3BOJCTBA U paOOTHUKOB

MOJPSITHBIX OPTaHU3AIHIA




4. O0béM 1 BUIBI y4eOHOI padoThI

OO6mast TpyA0€eMKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 12,25 4. KOHTaKTHOH

paboThl

PaCHpCI[eJ'ICHI/IC o ceMeCcTpam

N Bcero B Jacax
Bun yueonoii padoret 4acoB Homep cemectpa
10

OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3aHAmus: 8 8

Jlexumu (JI) 4 4

[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)

JlaGoparopHbie paboTsI (JIP) 4 4
Camocmosmenvuas paboma (CPC) 59,75 59,75

C IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA

IToaroroBka k JabopaTopHbIM paboTam 18 18

[ToaroroBka k 3auery 20 20

Brimonnenne nomainseit pabotsl (pedepar) 21,75 21.75
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 4,25 4,25
Bux koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. Coneprkanue TUCHMIIIMHBI

N O0beM ayqUTOPHBIX 3aHITHN MO
o
) HaunmeHnoBanue pa3nenoB AUCHUTUIMHBI BHJAaM B Yacax
paznena
Bcero JI I3 | JIP
1 OO6111e BOMpOChl MOHTa)Ka U SKCILTyaTalluu 0.5 0.5 0 0
HIIEKTPOOOOPYIOBAHUS CUCTEM SJIEKTPOCHAOKEHHUS. ’ ’
2 |Ka6enbubie munauu (KJI): MOHTaX U 3KCIITyaTaIusl. 0,5 0,5 0 0
3 Bo3ny1iHble TMHUY 371eKTpoIiepead yCTpOUCTBO, 0.5 0.5 0 0
DKCILTyaTalus. ’ ’
4 [3PY u KTII. OPY. YerpoiicTBo, SKCILTyaTatusl. 0,5 0,5 0 0
5 [Tpancdopmarops! 35...220 kB: ycTaHOBKA U SKCIUTyaTaIlHs. 3 1 0 2
6  |OnepaTuBHBIE NEPEKIIOUEHUS 3 1 0 2
5.1. JIleknun
Ne Ne Koz-
HaumeHnoBaHMe Wi KpaTKoe CoiepKaHUe JIEKIIMOHHOTO 3aHITHS BO
IeKIMulpasaenal
4acoB
Llens u 3amaun Kypca "IKCIuTyaranusi JeKTPOOOOPYI0OBaHUS CUCTEM
DIIEKTPOCHAOKEHHS "' . DIEKTPOMOHTAXKHBIE pa0OThI, CTPYKTypa
1 1  [PIEKTPOMOHTAKHBIX OpPraHU3aIUi. ITaIlbl (CTaIUN) BBHITIOTHEHUS 0,5
DIIEKTPOMOHTaKHBIX pabot. [Tycko-Hananounbie paboThl, CoepIKaHue U
opranusaiys padbort, nx 00bEM. OCHOBHbIE HOPMATHUBHBIE IOKYMEHTHI.
Kparkue cBeieHus: 0 MapKax U KOHCTPYKIMSX CHIIOBBIX Kadeneit. O0miue
1 2 . . 0,5
nonoxeHust [1Y3 u CHull no coopyxenuto kadbenbHbIX guHuil (KJI). O0béM u




HOPMBI IPUEMO-CIATOYHBIX U MpodunakTuyeckux ucnsitanuii KJI; mpuémo-
cratovHas JokymeHTanus. Dkcruryatanus KJI, ocMoTpsl Tpacc u kabernei.
OmnpeneneHne xapakrepa MoOBPexkIeHHUs KaOeTbHBIX JTMHUN, BUJIBI TOBPEXKICHHA.
MeTobl onpeielieHust MeCT MOBPEXKIACHHS U30JSINK KaOesei nir oOpbiBa KUl
KaOeJIsl.

OCHOBHBIE OIpeesICHUS U O0IINE TIOJIOKEHHS [0 YCTPOUCTBY BO3LYIIHBIX JTMHUN
(BJI). Mexannueckue Harpy3ku Ha BJI, paitonnpoBanue tepputopuu PO o
BETPOBOM HArpy3Ke U TOJIONENY, [IOHATHE BETPOBOro Hamopa. IIpuemo-crarounas
TOKYMEHTAaIusl, 00bEM PUEMO-CIATOYHBIX OCMOTPOB, MPOBEPOK M UCTILITAHHH.
O6xo01561 1 ocMoTpbl BJI B poriecce skcrutyaraiy, BHeOUepeIHbIe OCMOTPBI.
KonTpons nenoctu n3onsatopoB Ha AeicTByromei BJI. Cioco6sr ynanenus
roJoN€na ¢ MpOBOAOB. DKCILTyaTallsl BCIOMOraTeIbHBIX coopykeHui BJIL.
DnekTpuyeckue neperpy3ku BJI B ycinoBusx skcmutyatauuu. Tekyiue u
KanuTeabHble peMOHTHI BJI, 00beM peMOHTOB, peBU3US U UCTIBITAHUS TPYOUaThIX
pa3psIHUKOB. Bo3yIlIHbIE TMHUM 3JEKTpoNepeaun HarpskeHueM 10 1 kB

0,5

3aKpbIThIe pacnpeaenuTeNbabie ycTpoicTa (3PY) u KOMIUIEKTHBIE
Tpanchopmaropusie noactanumu (KTII). Tpebosanus [TYD u CHull x
coopy>keHuto. Mcnbitanust obopynoanust PY. Dkcmryaramnus PY: ocMoTpsl,
poBepKa HarpeBa KOHTaKTHBIX coequHenuil. Dkcrutyaranus KTII, ocMoTpsl,
Oy CTUMBIE TIeperpy3ku TpanchopmaTtopoB. OCOOEHHOCTH 00CITY KHUBAHUS
TpaHc(hopMaTopoB MeUHBIX U peoOpasoBaTenbHbIX noacTaniuil, KTII HapyxHOi
ycTaHoBKH. Tpebosanus [1YD k coopyxenuto noacranuuit 35-220 kB. O6bem u
HOPMBI IPOBEPOK U MCTIBITAHUH BBIKIIIOUaTesei, npuBooB. [IpoBepka rudkoit
OILIMHOBKHU Ha OTCYTCTBUE CXJIECTBIBAHUS MIPU 3aMbIKaHUAX. OCOOEHHOCTH
MOHTa’a U 3KCIUTyaTalliy almnaparoB MOJCTAaHIUHN C 2JIera30BoOM N30IAIHEH.

0,5

YcraHoBKa TpaHchopmaropa Ha (yHIAMEHT, TaKeJIaKHbIE CPE/ICTBA.
MacnonpreMHHUKH U OTBOA Macia TpaHcopmaropa. [IpoTuBonoxxapHsie
MEpONPUATHS Ha NMOJCTaHIMU. VcnblTaHus TpaHC()OpMaTOpoB: 0OBEM U HOPMBI,
npuMeHsieMble TprOopsl. [Topsiiok BKIIFOYeHHs TpaHC(hOopMaTopa B IKCIUTyaTaIHIo.
KOHTpOIIb 32 HArpy3KOM M TEMIIEPATypPHBIM PEXUMOM, IIEPETPY3KU
Tpanchopmaropa. OcMOTpHI M yX0A 3a TpaHchopMaTopamMu, BHEOUEPETHBIC
ocMoTphl. M3omsamust TpanchopMaTopoB U e€ SKCIuTyaTanus. YCIoBUs
HEMEJIEHHOTO BBIBOJA TpaHc(opMaTopa U3 paboThl, XapaKTepHbIE HEHCIIPABHOCTH
TpaHc(OpMaTopoB, UX NPUUMHBI U IPU3HAKU. AHAJIU3 UCIIPABHOCTH METOIaMHU
ra3oBoil xpoMarorpaduu. TeKynuii u KanmuTaabHBI PEMOHTHI TPAaHC(POPMATOPOB;
00bEM, MOIrOTOBKA, UCIIBITAHHSI [TOCIIE peMOHTA. TpaHc(hOopMaTOPHOE MACIIO U €r0
DKCIUTyaTalysl, TIOJHBIA U COKPAIIEHHBIN aHanu3 Macia. TpancghopmaTopos.
MeponpusaTus o OXpaHe OKpYXKarolled cpelbl IPHU SKCILTyaTaluu
MAaCJIOHAIIOJTHEHHBIX alapaToB.

OmneparuBHOE 00CTYKMBaHUE U TIOPSIIOK ONEPATHBHOTO YIIPABICHUS
PIEKTPOXO3sIICTBOM. [IyHKTBI oniepaTuBHOTrO ynpasieHus. CoaepxaHue
OTIEPATUBHOTO OOCITYKHBAHUS 3JIEKTPOYCTaHOBOK, TOPSIIOK MPOU3BOJICTBA
nepexiItoueHui. biiank nepekintoueHuid, ero HazHadeHue. OneparuBHbIE
OTrpaHMUYEHUS Ha OTKJIIOUEHUE 1IeTIeN pa3beIMHUTENSIMU, CUIIOBBIMU
ITENICEIbHBIMU Pa3bEMAMM, OTAEINUTEISIMH, BBIKIIOYATEIIIMA HATPY3KH.
bIIOKHPOBKM OT HENPABUWIBHBIX ACUCTBUI OIIEPATUBHOIO IIEPCOHAIA.
[IpoTrBOaBapuiiHbIE TPEHUPOBKHU ONEPATUBHO-IUCIIETYEPCKOTO ITEpCOHAIA.

5.2. llpakTyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpensl

5.3. JIaboparopHbie padoThI

| No | No | HanMeHoBaHHe WM KPATKOE CONIEpKaHue JIA00PATOPHOH pabOThI | Koz-




3aHATHUA[pa3Iena BO
4acoB
Cymika cuI0BBIX TpaHC(HOpPMAaTOpoB. ABapUiHBIE PEKUMBI paOOTHI
1 5 [rpaHcdopmaTopoB, paboTa ra3oBoii 3auUThl. VicTibITaHUS U peBU3US 2
TpaHCc(hOpMaTOpPOB.
2 6  |[Topsinok mepexstoueHus, BEIBOA 000PYI0BaHMS B PEMOHT 2
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Boinonnenne CPC
Criucok nureparypsl (¢ ykazaHHEM Kozn-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
[TonaroroBka K J1abopaTopHBIM paboTaM [earnas mureparypa [1], [2], [3]; 10 18
MaTepHaJIbl B JJIEKTPOHHOM Buje [1], [2]
[lonroroska k 3adery Meuarnas mureparypa (1], [2], [3]; 10 20
MaTepualibl B IEKTpOHHOM Buje [1], [2]
Brinonaenue nomainraeit pabotsl (pedepar) Meuarnas mureparypa [1], [2], [3; 10 (21,75

MaTepHalibl B 3JIEKTPOHHOM Buje [1], [2]

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEIbHON MPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM IeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Yuu-
Haszpanue ThIBA
Ne | Ce- Bun Makxc.
KOHTpOJIbHOTO (Bec [Nopsnok HauMcneHus 6aioB -
KM|mectp| KOHTpoOJIst Oamn
MEPOTIPHUATHS eTcs
B [TA
OIIEHKA «OTIIMYHO» — 5 0aJlIoB, «Xopouio» — 4
. Hanucanune
Texymmii 0aJIOB, «YIOBIETBOPUTEIHLHO» — 3 Oasua.
1| 10 pepeparana | 1 | 5 3a4eT
KOHTPOITb [Ipu moy4eHun OLIEHKU
3aJJaHHYIO0 TEMY
«HEYJIOBJIETBOPUTEIHHOY - () OasIIoB.
Ha 3amuTe 1aboparopHoii paboThI CTYCHT
O0TBEYAeT Ha J[Ba BOIIPOCA 10 BBIMOJIHEHHOM
pabore. [To kaxO0My BOIIPOCY MOXKHO
MOJyYUTh MAKCUMYM 2 0aia Ipu yCIOBUU
MOJTHOTO MPABHIILHOTO OTBETA:
2 Oasia - TaHbl MTOJIHBIE OTBETHI Ha BOIIPOCHI.
. 3amuTa 1 Gat - naHbl HETIOJIHBIE OTBETHI HE BOTIPOCHI.
Texymmi
21 10 KOHTDOE naboparopusix | 1 4 |0 - oTBETHI HE AAHBI. 3aueT
P pabor [1pu oLleHMBaHUU PE3yIBTATOB MEPOTIPHATHUS
MCIIOIB3yeTCs OaNTbHO-PEUTUHIOBAs CUCTEMA
OLICHUBAHMS PE3YJIBTATOB yUeOHOM
e TENbHOCTH 00yJaromuxcst (yTBepxKaeHa
npuka3zoM pextopa ot 24.05.2019 r. Ne 179)
MaxkcumanbHOE KOJIMUecTBO 0amioB — 4.
BecoBoii ko dumenT mepornpusatus - 1.




ITpome-
3 | 10 | xyrounas 3auer - 1
aTTecTanus

Ha 3auere cTyneHTt orBedaer Ha Bompoc. [1o
UTOr'aM OTBETA CTY/EHT MOJTy4YaeT:

1 6amn - [TonHOTa M IPaBUIBHOCTH OTBETA
cocTaBisoT 6omee 60 %.

0 - ITonHOTa M IPaBUIIBHOCTH OTBETA
cocTaBisroT MeHee 60 %.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

He npenycmorpenst

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHuun

Pesynprarel 00yuenus

[K-4

3uaet: [IpaBuia TeXHUYECKOM IKCIUTyaTalluK AIEKTPUUECKUX CTAHLIUN U CEeTel;
[TpaBuiIa TEXHOIOTHYECKOTO (PYHKIIMOHUPOBAHHUS HIEKTPOIHEPTETHUECKUX CUCTEM;
TpeboBaHUsI HOPMATHUBHBIX MTPABOBBIX AKTOB U IOKYMEHTOB CHCTEMbI TEXHHUECKOTO
pPErylIMpOBaHUs B IPaZ0CTPOUTENBHOMN IEATEIILHOCTH K CUCTEME 3IEKTPOCHAOKEHHS
00BEKTOB KalUTAJIbHOTO CTPOUTENBCTBA; TpeOoBaHUs OXpaHbl TPY/a U MEPbI
0€30MacHOCTH MPU MPOCKTUPOBAHUU CUCTEMBI 3JIEKTPOCHAOKEHHS

[1K-4

YmeeT: BeiOupars HeoOXoauMble TpeOOBaHMS K (PYHKIIMOHUPOBAHUIO CHCTEMBI
PIIEKTPOCHAOXKEHUST 00BEKTA KAMTAIBHOTO CTPOUTENILCTBA

[1K-4

Hmeet npaktudeckuii onbIT: CocTaBieHne U opopMIIeHUE BEIOMOCTH DIIEMEHTOB
CHUCTEMBI AIIEKTPOCHAOKESHUS

[1K-5

3HaeT: OCHOBBI ANIEKTPOTEXHUKHU B 00beMe, HEOOXOAMMOM JIJIsl BBITIOIHEHHUS
TOJDKHOCTHBIX 00SI3aHHOCTEH M OLICHKH PUCKOB IPH OPTaHU3aLUU U IPOBEICHUH
paboT Ha ANEKTPUYECKUX MoACTaHIUAX, [Topsiok BeIBoAa 000pyI0BaHUS
MOACTAHIIMH B PEMOHT U 0()OPMIICHUS HAPSIIOB-/IOMTYCKOB JIJIsl BHITIOJTHEHUS paboT Ha
HeM, [IpuHIUIBL U MpaBuiia OpraHu3aiuy 6€30MacHOro MPOU3BOACTBA PEMOHTHBIX
pabort, [IpaBuia npuMEHEHHs U UCTIBITAHUS CPEJICTB 3alIUTHI, IPUMEHSIEMBIX B
PIIEKTPOYyCTaHOBKax, HopmMaTuBHBIE IPABOBBIE aKThl, OTPACIIEBBIE U KOPIIOPATUBHBIE
HOPMBI 1 TIpaBUjIa B 00JIACTH MEHEKMEHTA KauyecTBa, IPUPOT0OXPAHHOM

e TEIbHOCTH U SHEProcOepekeHusl, MPOMBIIIIIEHHOM 6€30IacHOCTH, OXpaHbl TPY/a,
CHCTEMBI yIpaBJICHUs] pUCKaMH B cepe dIEKTPOCHA0KEHUS POU3BOJICTB

[1K-5

YMmeeT: AHaIU3UPOBATh OJJHOJIMHEIHbBIE CXEMBI ANIEKTPOCHA0KEHUS U TPOEKTHYIO
TOKYMEHTAIUIO AlIeKTpocHaO)eHus, OnpeaensTh U OLIEHUBAaTh PUCKH MTPH
OpraHu3alliy U IPOBEICHUH PA0OT HA ANEKTPUUECKUX MOACTAHIUAX, OLleHuBaTh
COCTOSIHHE 000PYJIOBaHUS U OTIPEENIATH MEPOTIPHSITHS, HEOOXOAMMEIE IS €T0
nanpHeimel skcrutyarauu, [lnanupoBars paboTy nepcoHana NoACTAHINI CUCTEMBI
o0ecTiedyeHHs EKTPOIHEPTUEH METaTyprHIecKOro MPOU3BOJICTBA, PaccunThIBaTh
(onpenensaTh) NOTPEOHOCTh B MaTepUaliax, 3allaCHbIX 3aI4acTsX JJIs pEMOHTA B
noapasneneHusx, OpraHn3oBbIBaTh 0€30MaCHOE NMPOBEIEHUE PadOT U OCYIIECTBIAThH
HEMOCPEICTBEHHOE PYKOBOJICTBO pabOTaMH B AJIEKTPOYCTaHOBKAX JH0O0T0
HanpspkeHusi, O003HauaTh TpeOOBaHUs OE30MMaCHOCTH NP MPOBEACHUN HHCTPYKTaxa
PaOOTHUKOB MOACTAHIMI CUCTEMBI 00eCTIeUeHHsI MEeTaJITypru4ecKoro Mpon3BO/ICTBA
DIIEKTPOIHEPIrUeit

[1K-5

HmeeT npakTuyeckuid onbIT: OpraHu3anus 0cCMOTpa 000pyI0BaHUS TOJICTAHIUI
paOOTHUKAMHU MOJPA3/IeNICHHs JTEKTPOCHAOKEHNS METAJUTYPriHUeCKOro
[IPOU3BO/ICTBA B COOTBETCTBUU C YCTAHOBJIEHHBIM I'padukoM, KOHTpoIIb BhINOIHEHUS
PEKMMHBIX OIIEPAaTUBHBIX IEPEKIIIOUEHNN B PACTIPENEIUTENBHBIX yCTPOMCTBAX
nojcTaHiui, KoHTpob NOAroTOBKM paboyux MecCT Nepe]] MPOBEACHUEM CEPBUCHBIX
U PEMOHTHO-BOCCTAHOBUTEJBHBIX pa0OT Ha 3JIEKTPUUECKHX MOACTAaHIMAX, JlomycK K




paboTaM mozpa3ieseHus MEKTPOCHAOKEHUS U KOOPAMHAIUS B3aUMOICHCTBHS C
paboTHUKaMU MOAPSAHBIX OopraHu3anuii, PacctanoBka paOOTHUKOB OApPa3IeICHUS
HIIEKTPOCHAOKEHUS 110 pabounuM MecTaM B COOTBETCTBHH C MPOU3BOICTBEHHOM
HEO0OXOMMMOCTHIO U KBas(ukanuei, KoHTpoas mpoxokaeHns paboTHUKaMHU
MoApa3AeIeHHs MEKTPOCHAOKEHNST HEOOXOIMMBIX ISl BBIITOJTHEHUS CBOUX
TPYIOBBIX (QYHKIIMI 00yueHus U MpoBepku 3HaHU, KOHTpOsb nepes HauaaoM U BO
BpeMs ITPOBEICHUS paboT MpUMEHEHHs PaOOTHUKAMHU MOPA3/IeTICHHS
hriekTpocHaOxenus CH3, BBINOIHEHUS. MEP 3alIUThI OT MOPAXKEHHSI ITEKTPUUECKUM
TOKOM, Mep MOKapHOI 0e30MmacHOCTH, TpeOOBaHUN OXpaHbI TPY/a MPHU IKCIUTyaTallul
AIIEKTPOYCTAHOBOK, MPaBUJI MPOMBIIIIEHHOM 6e30macHocTH, KOHTpOIb TUKBUIAIIUN
HEHCIIPaBHOCTEH Ha MUTaX U cOOpKaxX COOCTBEHHBIX HYXK[, B TPUBOJAX
KOMMYTAIIMOHHBIX aIIIapaToOB, B LIEMSX BTOPUYHONM KOMMYTAIIMH 3aKPBITHIX U
OTKPBITBIX PAaCIPEECIUTENbHBIX YCTPONCTB NOACTAHIINMN, PyKoBOACTBO paboTamu 1o
00CITy>)KHBaHUIO aKKyMYJSITOPHBIX Oarapeii, Pa3paboTka u corniacoBanue ¢
MPOM3BOACTBEHHBIM MIEPCOHAIOM I'pa)UKOB MPOBEIECHHS UCIIBITAHUH U H3MEPEHUN
000pyI0BaHUS MOJACTAHIINM, AHATN3 COCTOSIHUSI 000PYI0BaHMsI HA OCHOBAHUU
OCMOTPOB, PE3YJIBTATOB UCIIBITAHUN U U3MEPEHHUI, IOKa3aHUH KOHTPOJIBHO-
M3MEPUTEIIBHOM anmnaparypbl 1 aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABICHUS
napameTpamMu paboTsl 060pyaoBaHus MoAcTaHIui, CocTaBleHHe 3aBOK Ha
[IPOBEJICHHE CEPBUCHBIX M PEMOHTHO-BOCCTAHOBUTENBHBIX PabOT Ha 000pyI0BaHUN
MOACTaHINH, o0ecriedeHne He0OXOJMMBIMH MaTepHaliaMy 1 3amdacTsiMu, KoHTpoib
BeZICHHsI paOOTHUKAMU YYETHON M TEXHUUECKOI TOKyMEHTaluu Ha OyMa)KHBIX U
(WJ1M) AIIEKTPOHHBIX HOCUTEIISAX

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUe TUCHMIIMHBI

IMeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1. IlpaBuia ycTpoiicTBa anekTpoycTaHoBoK [ Tekct] @enep. ciyxba mo
9KOJI., TEXHOJI. M aTOM. KOHTPOJIIO. - 7-€ u3., crep. nepeusn. - CI16.: JJIEAH, 2008. -
701 c.

2.  byxrospos, B. ®. bezomacHocTts xu3zHeaeaTenbHoctu [ Tekct] Y. 12
[TpyuHIMIIBI 1 METOBI 0€30MACHOM IKCILTYaTAIIMH 3JIEKTPOYCTAHOBOK KOHCIIEKT
nexnuii B. @. byxtosipos ; mox pen. A. Y. Cugoposa ; FOx.-Ypain. roc. yH-T, Kad.
bezonacuocts xu3nenestenbHocTy ; OYpI'Y. - UensaOunck: M3aatenbcTBO
IOVYpI'Y, 2000. - 36, [2] c.

3.  Kuazesckuil, b. A. MOoHTax M 3KCIUTyaTamus MPOMBIIIJIEHHBIX
AJIEKTPOYCTAHOBOK YUEOHUK JIJIs1 By30B IO CIIell. " DIeKTPOCHAOKEHHE MTPOM.
IpEeANPUITUN TOPOJIOB U CEJI. X03-Ba". - 2-€ u3., nepepad. u jaoi. - M.: Beicias
mkona, 1984. - 175 c. nin.

0) OononHumMenbHAs IUMepamypa:
He npenycmorpena

8) omeuecmeenHble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. IlnaHnupoBaHuE ANEKTPOMOHTAXKHBIX padOT



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
1. IlnanupoBaHHE IECKTPOMOHTAXKHBIX padOT

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnunorpaduyeckoe onucanue
JUTEPATYPHl |  AIEKTPOHHOU
bopme
[TonystHoBuy, H. K. MoHTax, Hanaaka, SKCIUTyaTalus U peMOHT
DNeKTpoHHO- CUCTEM JICKTPOCHAOKEHUS MPOMBIIIICHHBIX MPEANPUATHH :
Octosias  |6uGmoreutas yuebHnoe nocodue / H. K. I[lonysnoBuy. — Cankr-IletepOypr : Jlans,
1 2012. — 400 c. — ISBN 978-5-8114-1201-3. — Texkcr :
UTeparypa |cucrema . .
w3narenseTsa Jlas QIIEKTPOHHBIH // JIaHb : 2IeKTPOHHO-OMOIUOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/2767. — Pexum noctyna: ans
ABTOPH3. MOJIH30BATEICH.
[IpaBuiia TEXHUYECKOM IKCILTyaTaIlH JIEKTPOYCTAHOBOK
DIEeKTPOHHO- norpeduteneit . — Mocksa : DHAC, 2016. — 280 c. — ISBN 978-
b OcHoBHast  |0uONIHOTEUHAs 5-4248-0072-6. — Tekct : 2neKTpOHHBIH // JIaHb : 3MEKTPOHHO-
nMTepaTrypa |cucrema oubnuoreunas cucrema. — URL:
uznarenbcTBa Jlans |https://e.lanbook.com/book/104555. — Pexxum goctyna: st
ABTOPU3. ITOJI30BATEIICH.

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

Her

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUTTHHbI

He npenycmorpeno




