FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
JlnpexTop UHCTUTYTA
IToMTEXHUYECKUN UHCTUTYT

B ccTem

CBEJIEHUS O BJTAJIEJIBLIE TI1T
nnn C. JL

o
I uli

sd
:19.01.2022

C. [. Baynuu

PABOYAS ITPOT'PAMMA

aucuumauibl 1.9.112.03 Cuctemsl 351eKTpoCcHAOKEHUSI

s HanpasiaeHus 13.03.02 DnexkTposHepreTuKa u JIEKTPOTEXHUKA

ypoBeHb bakanaspuar

npo¢uiab NOArOTOBKU DIIEKTPOCHAOKEHHUE MMPOMBIITUICHHBIX TPEIPUATHI U TOPOIOB
(¢opma o0yueHuUs 3204HAS

kadenpa-pa3padoT4uK DICKTPUUECKUE CTAHIIUU, CETH U CUCTEMBI JIEKTPOCHAOKEHUS

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noaAroToBkH 13.03.02 DneKTpo3HEPreTUKA U IIEKTPOTEXHUKA, YTBEPKIAEHHBIM TPUKA30M
Muno6puayku ot 28.02.2018 Ne 144

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

JIEHUS O B.rnA;[EnbuE ey} H . M . KI/IpHI/IqHI/IKOBa

UM
im

3aB.xadenpoii pazpaboTynka,
J.TE€XH.H., IPOdQ.

18.01.2022

Pazpabotuuk nmporpamMmel,

A. M. Epiios
K.T€XH.H., JOIL., JOLIEHT

CBEJIEHMS O BIIAJIEJIBLLE 31T
an: Epuios A. M.

m
18.01.2022

COI'JTACOBAHO

PykoBozuTeNlb 00pa3oBarenbHO 67 - T
IPOrpaMMBI  mmomnamn M. A. 131062
K.T€XH.H., JIOLI.

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUIUINHBI SBISIETCS 00111asi MOJArOTOBKA CTY/IEHTOB, 00yYaIONINXCs
110 HAIPaBJICHUIO — « DNEKTPOIHEPIreTUKA U DIEKTPOTEXHUKAY, (TPODUIH
«INEeKTpOCHAOKEHNE MPOMBILIEHHBIX TPEANPUATUN U TOPOAOB») K CAMOCTOATEIbHON
MIPOU3BOICTBEHHOM, TPOEKTHOM, HAYYHO-UCCIIEA0BATENBCKOW U IPYTON €SI TEIbHOCTH B
001acTH 31€KTPOCHAOKEHUS TPOMBIIIEHHBIX MPEANPUATHIA U TOPOJOB, a TAKXKE K
OCBOCHHIO JUCLUHUIUIMH MaruCTEPCKOM MPOTPaMMBbI IO HANpPaBiIeHUO «ONTHMU3aLns
Pa3BUBAIOLIUXCS] CUCTEM AJIEKTPOCHAOKEHUS TPOMBIILIIEHHBIX MPEANPUATUNA U TOPOJOBY,
3aBEPIIAIOIIUX TTOJrOTOBKY MarucTpPOB — CIIEIMATMCTOB BhICHIEH KBaTU(DUKAIIUU
BBIIIEYKA3aHHOTO MPOQUIIS.

Kparkoe conepxxanne JTuCHMILTHHBI

OcHoOBHbIE MOHATUS U onipenieneHust. TpeboBaHus, NpeabsIBIsIEMbIE K CUCTEMaM
ANIEKTPOCHAOKEHHS POMBIIIIICHHBIX MPEANPUATUN U TOPOAOB, U (DAKTOPHI, BIUSIONINE HA
ux Gopmupoanue. [loTpeOurenu 3MEeKTPUIECKON SHEPTUH. DIEKTPUUECKUE HATPY3KU U
UX XapaKTepUCTUKU. MeTo/bl pacu€ra 3JeKTpUUEeCKUX Harpy30K. CHCTEMbI BHELIHETO
ANIEKTpOCHAOKEeHUS U TToACTaHIMU. CUCTEMBI dlIeKTpoCcHaO)eHusT HanpsbkeHueM 6, 10 xB.
[Tyt ymyumienns noka3zareneit kadectsa anekTposneprun B COC. Beibop pannoHaaibsHOTO
HanpspkeHus Ha Bcex ypoBHAX COC. Bribop 060pynoBaHUs CUCTEM AJIEKTPOCHAOKECHHUS.
Texnuko-3xkoHOMHYeckue pacu€tsl B COC. KomneHcanus peakTHBHOM MOITHOCTH.
Hanéxnocts cucteM anexkrpocHadxkenus. CTpykrypHbiil aHanu3 Haaéxaoctu COC.
MeTtozs! onpeiereHus yuepooB OT NepepPhIBOB.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCUMILTHHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3uaet: [IpaBuiia mpoeKTUPOBAHUS CUCTEMBI
PIIEKTPOCHAOXKEHHS 00bEKTa KalluTaIbHOTO
CTpOUTENbCTBA, [Iporpamma st HamMCcaHus u
MOIU(UKALUU TOKYMEHTOB, IPOBE/ICHUSI PACUETOB
YMmeer: [IpuMeHATh METOOUKH U IIPOLIEYPbI
CUCTEMbl MEHEPKMEHTA KauyeCTBa, CTAHIapPTOB
OpTraHHU3aIliH, TPABUJIa aBTOMATU3UPOBAHHON
CUCTEMBI yTIpaBJICHUS OpraHu3anueil s Beioopa
ONTUMAJILHOTO 000PYIOBaHHUS CUCTEMBI

[TK-4 CniocoGeH pa3pabarbiBaTh OTJAEIBHBIC PIEKTPOCHAOKEHNS 00BEKTa KaTUTaILHOTO

pa3zenbl Ha Pa3IMYHBIX CTAIUSAX MPOCKTUPOBAHUS |[CTPOUTENLCTBA, [[pUMEHsTh cucTeMy
CUCTEM DJIEKTPOCHAOKEHHS 0O0bEKTOB KalUTaIbHOTO[aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS U
CTPOUTENHCTBA porpaMMy ISl HAMUCAHUS U MOAU(PUKAITII

TOKYMEHTOB JJIsl pa3paboTKU TEKCTOBBIX YacTen
OTJIENIBHBIX Pa3/IeNIOB MPOEKTA Ha Pa3TUIHBIX
CTaJAMSIX TPOEKTUPOBAHUS CUCTEMBI
DIIEKTPOCHAOKEHHSI OOBEKTOB KAMUTATLHOTO
CTPOUTENBCTBA, BBIMOMHATH pacueTsl s
[pa3pabOTKU KOMIUIEKTa KOHCTPYKTOPCKOU
TOKYMEHTAIUH JIJISl OTAETbHBIX Pa3eioB MPOEKTa
Ha Pa3IUYHBIX CTATUSIX MPOCKTHPOBAHUS CUCTEMBI
PIIEKTPOCHAOXKEHHSI 0OBEKTOB KAalMTAILHOTO




CTPOMTENbCTBA
NmMeeT mpakTHUeCKUI ONBIT: AHAJINW3 YaCTHOTO
TEXHUYECKOTO 3aJaHus Ha IPOSKTUPOBAHNE
OTJEJIbHBIX Pa3/IeJIOB Ha Pa3IMYHBIX CTAUAX
MPOEKTa CUCTEMBI IEKTPOCHAOKEHHU 00bEKTa
KaluTaJIbHOTO CTPOUTENHCTBA, BriOOp
000pyIOBaHUS TSl OTJIEJIBHBIX Pa3esioB MPOEKTa
Ha pa3IMYHbIX CTAUSAX MPOSKTUPOBAHUS CUCTEMBI
DIIEKTPOCHAOKEHHS OOBEKTOB KAMUTATLHOTO
CTpouTeNbCTBa, Pa3paboTka KoMIUIEKTa
KOHCTPYKTOPCKOW JOKYMEHTAIMH JJIsl OT/AEIbHBIX
pa3esioB MPOEKTa Ha Pa3IUYHbIX CTAAHIX
MPOEKTHUPOBAHUS CUCTEMBI SJIEKTPOCHAOKEHUS
00BEKTOB KalUTAJIbHOTO CTPOUTENHCTBA

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

JNEKTPUUECKOE OCBEIICHHE,

DJEKTPOCHAOKEHUE POMBIIIIEHHBIX NPEANPUATUI
Y TOPOJIOB,

KauecTBO AIIEKTPOIHEPTUN B CUCTEMAX
DIIEKTPOCHAOKEHUS,

[Ipon3BOACTBEHHAS MPAKTHKA, HAyYHO-
rcceaoBarenbckas padora (6 cemectp)

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

DIEKTPUIECKOE OCBEIICHUE

3naer: CucreMa aBTOMaTu3MpOBAHHOIO
MpoeKTHUpoBaHUs YMeeT: [I[puMeHsTh cucteMy
ABTOMATU3MPOBAHHOTO MPOEKTUPOBAHUS ISt
pa3palboTKu rpaueCcKUX 4acTeil OTACIBHBIX
pa3aenioB MPOEKTa Ha PA3TUYHBIX CTAIHUIX
[IPOEKTUPOBAHUS CUCTEMBI IIEKTPOCHAOKEHUS
00BEKTOB KalUTATBHOTO CTPOUTENbCTBA MeeT
MPAKTUYECKUHN ONBIT: KOHTPOJIb COCTOSHUS 1
OpraHu3alysl YCTPAHCHUS HEUCIIPABHOCTEH
OCBETUTEJILHON CETH M apMaTypbl CO CMEHOH JIaMII U
npenoxpanuteneit, Beroop o0opynoBanus ams
pazzaena "DIeKTpUuYECcKoe OCBEIICHHE" MPOEKTa Ha
Pa3IMYHBIX CTAAUSIX IPOSKTUPOBAHUS CUCTEMBI
PIIEKTPOCHAOXKEHHSI 0OBEKTOB KalUTAILHOTO
CTpOUTENbCTBA, Pa3paboTka KOMIUIEKTa
KOHCTPYKTOPCKOM TOKYMEHTAaluu JAJIs pasziena
"DneKTpuuecKoe OcBelleHue" IPOeKTa Ha
[PA3IUYHBIX CTAIUSIX IPOEKTUPOBAHUS CUCTEMBI
DIIEKTPOCHAOKEHHS OOBEKTOB KAMUTATLHOTO
CTPOUTENILCTBA

JIEeKTPOCHAOKEHUE MPOMBIIIEHHBIX NPEANPUATUI
U TOPOIOB

3naeT: TpeboBanus 3akoHOMATENHCTBA POoCcHiickoi

CDGI[epaI_II/II/I, HOPMATHBHBIX IIPABOBLIX AKTOB U




HOPMATHUBHBIX TEXHHUUYECKHUX JOKYMEHTOB K
YCTPOUCTBY CUCTEMBI SJIEKTPOCHAOKEHUS 0ObEKTa
KalUTaJIbHOTO CTPOUTENHCTBA, TUTIOBBIC IPOSKTHBIC
PEIICHUS] CUCTEMBI 3JIEKTPOCHAOKEHUS 00ObEKTa
KalUTaJIbHOTO CTPOUTENHCTBA, METOUKY U
MPOLEAYPbl CUCTEMBI MEHEKMEHTa KauecTBna,
CTaHJapTOB opranuzauuu, [IpaBuna
ABTOMAaTU3MPOBAHHON CUCTEMBI YIIPABICHUS
opranu3zanuein Ymeer: [Ipumensts TpeGoBaHus
JAaCTHOT'O TEXHUYECKOT'0 331aHUs Ha Pa3paboTKy
OTJEJIBHBIX Pa3/IeNIOB MPOEKTA CHCTEMBI
DIIEKTPOCHAOXKEHHSI 0OBEKTOB KAlMTAILHOTO
CTPOMTENHCTBA K COCTABY U CONIEPKAHHIO
TOKYMEHTAIIUH JIJIS1 OTIpeIeIeHHsI TOJIHOTHI TaHHBIX
1St 0)OPMIICHHS KOMILJIEKTOB KOHCTPYKTOPCKUX
TOKYMEHTOB 3CKM3HOTO, TEXHUUECKOT0 U pabouero
npoeKkToB, OcymecTBIATE 00pabOTKy U
CpPaBHUTEJBHBIN aHAJIU3 CITPABOYHOM 1
pedepaTuBHO HH(pOpPMALINK, TEPEOBOTO
OTEUECTBEHHOTO U 3apy0eHOT0 OIbITA 10
pa3paboOTKe CHCTEMBI 3JIEKTPOCHA0KEHUST 00bEKTa
KaMMTaJIbHOTO CTPOUTENbCTBA MIMEEeT mpakTHueCKUil
orbIT: COOp MHPOPMAIIHH 0 CYIIECTBYIOLTUM
TEXHUYECKUM PEIICHUSM CUCTEM
DIIEKTPOCHAOKEHUS 00BEKTA KATUTAIBHOTO
CTPOUTENIBCTBA

KauecTBO 35IeKTpOIHEPTUH B CUCTEMAaX
DIIEKTPOCHAOKEHHUS

3HaeT: Criennaan3upoBaHHOE TPOrPaMMHOE
oOecrieyeHne ISl CYUTHIBAHUS M aHAIN3a JJAHHBIX
CO CTallMOHAPHBIX U MOOMIIBHBIX YCTPOICTB
TMarHOCTUKU U KOHTPOJISI IApaMETPOB COCTOSIHUS
000pyI0BaHNUs AEKTPUUECKUX MOJICTAHIIHH,
MCIIOJIb3yEMOE B CUCTEMAX aBTOMATU3UPOBAHHOTO
YVIpaBJIeHUS MMapaMeTpaMu paboThl AEKTPUIECKUX
nozactanimii, Mertoauku cbopa, 00paboTku
CIIPaBOYHOM, pedepaTuBHON MHPOPMALIUH JUIS
CPaBHUTENBHOTO aHaJHM3a U 000CHOBAaHHOTO BbIOOpa
000pyIOBaHUs CUCTEMBI AIEKTPOCHAOKEHUS
00bEKTa KalMTaJIbLHOTO CTPOUTENBCTBA YMEET:
[[puMEHATH CrIeHAIBHBIE CPEICTBA U3MEPEHUN U
UCTIBITAaHUHN JIeKTpo0OopyaoBaHust, [IpuMeHITH
CHeHaIN3UPOBAaHHOE TPOrPaMMHOE OOecTieueHue
VmeeT mpakTudecKuil onbIT: BeIOOp onTHMabHBIX
TEXHUYECKHUX PELICHUH sl pa3paboTKU OTAENbHBIX
pa3aesioB Ha pa3INYHbIX CTAAMSIX IPOEKTA CUCTEMBI
PIEKTPOCHAOKEHNS 00BEKTa KaTUTaILHOTO
CTPOUTENILCTBA

[Tpon3BOACTBEHHAS PAKTHKA, HAYYHO-
rccieIoBaTebcKas padora (6 cemMectp)

3HaeT: MeTozbl IOMCKa HayYHO-TEXHUYECKON
uH(pOopMaIK B UH(POPMaLIMOHHO-
TEJIEKOMMYHUKAalIMOHHOM ceTH "HMHTepHeT" YMeer:
cnionb30BaTh MHPOPMALIMOHHO-
TEJICKOMMYHUKALIMOHHYIO ceTh «HTepHET» AJIs
noucka rnpogeccruonaabHoi nHpopMmanuu Mmeer

HpaKTI/I‘ICCKI/Iﬁ OIIBIT:

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6m1as TpyA0eMKOCTh JUCIUILUIMHBI cocTaBiseT S 3.e., 180 4., 33,75 4.

KOHTAKTHOU pabOThI

PacnpeneneHHe o ceMecTpam

. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
9 10
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 180 108 72
AyoumopHhvie 3auamusi: 20 12 8
Jlexuuu (JI) 10 10 0
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 4 2 2
Jlabopatopusie pabotsl (JIP) 6 0 6
Camocmosmenvras paboma (CPC) 146,25 88,75 57,5
C IPUMEHEHUEM JHCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
KypcoBoii npoekt 48,75 48.75 0
Brimonaenue maboparopHbIX paboT 10 0 10
BoinonHeHne KOHTPOJIbHOM pabOThI 15 0 15
OcBoeHue MaTepuaa 1o AUCIUTUIMHE 72,5 40 32.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 13,75 7,25 6,5
Bu koHTpoIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3aqet,KI1 DK3aMEH

5. ConepkaHue TUCHMIIIMHBI

O0BeM ayIUTOPHBIX
Ne 3aHSTHH 110 BUAAM B
HanmenoBanue pa3aenoB IUCHUIUIMHB
pasnena qacax
Bcero |JI| II3 | JIP
[ToTpeOuTtenu AMEKTPUIECKON YHEPTUN. DIEKTPUUECKUE HATPY3KH:
1 |ocHOBHBIE IOHATHUS U ONPENEIECHUS; METOBI pacuéTa 3JIEKTPUUECKUX 8 4 2 2
Harpys3o0K.
[ToTpeburenyu U UCTOYHUKU PEaKTUBHOM MOITHOCTH. Pacuér
2  |KOMMIIEHCALlUsl PEaKTUBHOM MOIIIHOCTH B CUCTEMAaX 8 21 2 4
AIIEKTPOCHAOKEHUSI TPOMBIIITICHHBIX MTPEAPUATHIMA.
3 [ IpyHLIUIIBI TOCTPOEHUS CUCTEM 3JIEKTPOCHAOKEHUS POMBIIIEHHBIX ) 21 o 0
MpeANnpUATUIA U TOpoOB HanpsbkeHuem 6, 10, 20, 35, 110, 220 xB.
4 Bonpockl nocTpoeHus u SKCILTyaTalliu CHCTEM AIEKTPOCHAOXKEHUY ) 21 o 0
[IPOMBILIUIEHHBIX IPEINPUSITUN U TOPOJIOB

5.1. Jlekuum

Ne Ne Kou-
- 3 HaumeHnoBaHue nim KpaTkoe cofepKaHue JIEKIIMOHHOTO 3aHATUS BO
eKIUu[pa3aena)
4acoB
1. DJIEKTPOITPUEMHUKH ITPOMBIIIIEHHBIX TTPEQITPUATHIA.
XapakTepHbIe IEKTPONPUEMHUKH. XapaKTEPUCTUKN OTpedUuTeneit
1-2 1  [pnexkrposHepruu. Dnekrpuueckue apurareny. OOmas xapaKTepucTuka 4
PIIEKTPOJBUTATENIECH. DIEKTPOABUraTeNN OOIIETPOMBIIIIEHHBIX YCTAaHOBOK:
DIIEKTPOJBUTATENN METAJUIYPrUYECKUX 3aBOJOB, IPOKATHBIE CTAHBI,




HIIEKTPOJIBUTATENIN TOPHBIX MPEANPUATHIA. J[yroBbIe AIeKTpHYECKUE TIEUH:
TyrOBbI€ CTAJICIUIaBUIIbHBIE [IE€UH, PYIHO-TEPMUUECKUE TIEUH, IEKTPOILIAKOBBIE
Meyu, Jpyrue pa3HOBUIHOCTH JIyTOBBIX MeYel U yCTaHOBOK. HAYKIIMOHHBIE TIEYN
U YCTAaHOBKU. YCTAaHOBKH AMIEKTPUUECKOIO HarpeBa. DIEKTPUUECKUE M1e4n
COIIPOTHBIICHHS U YCTAHOBKH MPSIMOT0 HarpeBa. JJIEeKTPOHHO-JIy4EeBbIC MEUH.
DJIEKTPOCBAPOYHBIE YCTAHOBKHU. DJIEKTPOJIU3HBIE YCTAHOBKHU. YCTAaHOBKHU
hIeKTpopU3nIecKkoil 00paboTKU MaTepuaIoB. DIEKTPHUECKOE OCBEIICHHE.
OnekrpocHadkenne roponos. 2. DJIEKTPUUECKUE HATPY3KU. I'padhuku
PIEKTPUYECKUX Harpy3ok. HasHauenue n kinaccupukanus rpadukoB Harpy3ox.
WunuBuayanbHble rpaguKy Harpy3oK. [ pynnoBslie rpauky Harpy3ox.
OnpeneneHus MEKTPUIECKUX HArPy30K: HOMHHAJIbHAS MOITHOCTh, CPETHUE
Harpy3KH, CpeIHEKBapaTHUHbIE HATPY3KH, MAKCUMAaJIbHbIE HArPy3KH, pacu€THbIE
Harpy3ku. [lonsaTre o MakcumMyMe cpeHeil Harpy3ku. XapaKTepUCTUKHU T'OIOBbIX
YIOPSIOYEHHBIX IPA(PUKOB NEKTPHUUECKUX HArPY30K MO MPOIOKUTEIBHOCTH.
Ko ¢uimenTsl, XapakTepu3yIolye MeKTPUIeCcKiue Harpy3KH U UX TpapuKu:
K02 (HUIMEHT UCTIONB30BaHUs, KOOPPUIIUESHT BKIFOUCHHSI, KO DHUITHEHT
3arpy3ku, KodpuuueHT GopMmel rpaduKa Harpy3KH, ko3 duiueHt pacuéTHo
Harpy3ku, koddduimeHT cnpoca, kKodduiueHT 3anonHenns rpaduka Harpy3ox,
K09 PUIMEHT OHOBPEMEHHOCTH MAKCUMYMOB Harpy3ok. 3. METOJIbI PACUETA
DJIEKTPUUYECKUX HAI'PY30K. O6mue nonoxenus. OnpeneneHue pacu€THOM
Harpy3Ky IO yAEJIBbHBIM IT0Ka3aTeNsIM MPOU3BoACTBa. OmpeereHne pacuéTHON
Harpy3KH [0 yCTaHOBJICHHON MOIIHOCTH U K03 duuueHTy crnpoca. OnpeneneHne
pacyE€THOM HArpy3KH IO CpeaHel Harpyske U koddduureHty Gopmbl. Meton
YIOPsIOYeHHBIX nuarpamm. OnpeseneHne MMKOBbIX Harpy3oK. Pacuér
DIIEKTPUYECKUX HArPy30K HA PA3IIMYHBIX CTYMECHAX CUCTEMBI JIEKTPOCHAOKEHHUS.
Metoauka pacuéra EeKTPUUECKUX HAarpy3o0K 1o 1exy. Meronuka pacuéra
HIIEKTPUYECKUX HATrPy30K MO Npeanpuaruio. OnpeneneHue dMeKTPHIeCcKUX
Harpy30K OT OHO(a3HbBIX AEKTPONPUEMHHUKOB. XapaKTePUCTUKU OHO(A3HBIX
Harpy3ok. OmnpeneneHue yCIoBHOW TpEx(da3Ho HArpy3KH OT OTHO(DA3HBIX
HIIEKTPONPUEMHHUKOB. MeToauKa pacuéra eKTpUUECKUX HAarpy30K OT
0HO(A3HBIX IEKTPOIPHUEMHUKOB. YUET POCTa dJEKTPUUECKUX HArpy30K BO
spemenn. 4. PACUET DJIEKTPUYECKUX HATPY30K 'OPOJJCKUX
PIEKTPUYECKUX CETEN. Harpy3ku snekTpHuecKux ceteil i ypoBHH
DIIEKTPONOTPEOICHHS. DNEKTPHUUECKHUE HArPy3KHU XKUJIBIX 30aHUHA. DIIEKTpUUECKUe
Harpy3kH OOIIIECTBEHHBIX 3IaHUH. DIEKTpHUUECKHUEe HArpy3KU pacipeaeTuTeIbHbIX
nmuanil 1o 1 kB. Dnekrpudeckue Harpy3ku ceteid 610 kB u LI1.

5. IOTPEBMTEJIM U UICTOYHUKYU PEAKTUBHOM MOILIHOCTHU. Ioustue
0 peakTUBHOM MomHOCTH. OCOOEHHOCTH Nepejad PeaKTUBHOM MOIITHOCTH 110
PIIEKTPUYECKUM CeTSIM. DPPEKTUBHOCTH KOMIIEHCAIIMN PEAKTUBHON MOIIHOCTH.
Koa¢¢uieHT n3MeHeHus noTepb akTuBHOM MoitHocTH. [ToTpeduTenu
PEaKTUBHOM MOIIHOCTH: aCUHXPOHHBIE AIEKTPOJIBUraTEIH, CUIOBBIE
TpaHc(hopMaTopsl, HIEKTPOTEXHOIOTHIECKHE YCTaHOBKH, TpeoOpa3oBaTebHbIe
yctaHoBkH. [loTpedburenu peakruBHoi MortHOCTH B COC co cnienupuyecKumMu
Harpy3kamu. MICTOUHMKH peakTUBHOW MOIIHOCTH: 3Heprocuctema u TOL],
CUHXPOHHBIE KOMIIEHCATOPbI, CHHXPOHHBIE IBUTATEIH, CTATUYECKUE
KOHJICHCATOPbI, CUJIOBBIE Pe30HAHCHBIE (DMIIBTPBI, CTATUYECKHE TUPUCTOPHBIE
KOMITEHCATOPbI, MOITYIIPOBOIHUKOBBIE IPE0OpPA30BATENH, BO3IYIIHbIE U KaOelIbHbIE
ITMHUY, TOKONPOBObl. CpaBHEHUE XapaKTEPUCTUK PA3IIMUHBIX HCTOUHUKOB
pEaKTUBHON MOIIHOCTH. O peryaupoBaHUH PEAKTUBHOM MOIIHOCTH Ha
npomsbinuieHHOM npeanpustun. 6. OIIPE/IEJIEHUE OIITUMAJIBHBIX
[TAPAMETPOB YCTPOMCTB KOMITEHCALIMN PEAKTUBHOM
MOIIHOCTMU. O6mume nonoxenus. VicxoaHble MOI0KEHUS IS ONpeIeICHUs
MOIIIHOCTH KOMIIEHCUPYIOIINX YCTPOUCTB. PacuéTHble 3aTparhl: 3aTpaThl Ha
TeHEpPALUIO PEAKTUBHON MOIIIHOCTH, 3aTpaThl Ha Nepelady peakKTHBHON MOLUTHOCTH
o cetu. MeTtop orpeesaeH s ONTUMAIbHON MOITHOCTH KOMIIEHCUPYIOIINX
yCTpoHCTB. PacuéT MOITHOCTH KOMIIEHCUPYIOUIMX YCTPOMCTB [UIsl pa3JIUYHbIX CXEM




DIIEKTPOCHAOKEHHS: paJialibHAsl CXeMa, MarUCTPaIbHbIe CXEMBI, PaIuaIbHO-
CTyNeHYaTas CXema, CXeMa C HECKOJIbBKUMU PACIIPEIEIUTENbHBIMH ITyHKTAMH.
Onpenenenne MOIHOCTH OCHOBHOM rpynmnsl bK, noakmouaemoint k
Tpancdopmaropam TII co croponsl HU3IIETO HanpsbkeHus . OnpeeneHue
motHocTH BK, noaxmrouaemoit k cexiun CHI I'TIIL. Onpenenenne MHOXKUTENS
Jlarpanxa. Onpenenenrue pe3epBHOM peaKTUBHON MOITHOCTH NPEANIPUATHS. 7.
[TPUMEP PACUETA KOMITEHCAIIMI PEAKTUBHOM MOIITHOCTH HA
[TPOMBIIIJIEHHOM ITPEJITPUSATHU. ITopsinox pacuéra. Beidop pacuérnoit
cxeMbl. OnpeienieHrne pacu€THBIX 3aTpaT Ha TeHEePaLMI0 PEaKTUBHON MOIIIHOCTH.
Onpenenenre ontTuMaabHOW MOIHOCTH MIPM. McTOYHUKH, TOAKITIOYEHHBIE K
cexuuu 1CI I'TIT. Mcrounuku, nonkirouénnbie k cekuuu 1CILI PIT1.
Wctounuku, nogkiou€Husie K cexuuu 1CLL PI12. Onpenenenne momnoct bK,
nonkioueHHol k cekiuu 1 CLI I'TII. Onpenenenne Muoxurens Jlarpanxa.

8. CUCTEMBI ITUTAIOINX JIEKTPUYECKUX CETEN HATIPSOKEHUEM
35-110-220-330 xB. Pa3surue anexrposnepretuku Poccnn. OcHOBHBIE
TpeOOBaHUS K CXeMaM dJIeKTpUUEeCcKUX ceTel HanpspkeHueM 35—-110-220-330 xB.
Tunbl KoHUTYpaIuii anekTpudeckux ceteil. Cxembl IpUCOeTUHEHUS
MOHIKAIOLIUX MOJACTAHIMM K 31eKTpuueckuM cetsiM. 9. DPOPMHNPOBAHUE
CUCTEM SJIEKTPOCHABXEHUWA 'OPOJ0OB U ITPOMBIINIJIEHHBIX
[TPEJIITPUATHMN. [TocTpoenue cucTemsl MEKTPOCHAOKEHHUS TOPO/Ia.
[TocTpoenue crucTeM BHEUIHETO AIEKTPOCHAOKEHHSI TPOMBIIITIEHHBIX
npeanpusaTuid 1 ropoos. O6mue nonoxenus. dnexkrpocHadxkenue [ Ha
HanpspkeHuu 6, 10 kB. Dnexrpocnabxenue [111 na nHanpsoxenun 35—-110-220-330
kB. 10. [IOJCTAHIMU HAIIPSOXKEHWEM 35-110-220-330/6—-10 B.
OcHoBHbIE TPeOOBaHMS K CXeMaM paclpeAesIUTENbHBIX YCTPONCTB BBICLIETO
HarnpsbkeHUs noacranuui. Tunossie cxembl PY BH noncranuuii. Tunosbsie cxembl
PY HH noncrannuii. OGmiue ykazanus no npuMeHeHuro TunoBsix cxem [1C. 11.
KOHCTPYKTUBHOE UCIIOJTHEHUE JIMHUI SJIEKTPOITEPEJIAUU 1
TTIOJICTAHLIUI HATIPSDKEHUEM 35-110-220-330 kB. Bo3yIHble THHHH
hriekTpornepenaun HanpspkeHueM 35—110-220-330 kB. KaGenbnbie nuaun
HanpspkeHueM 35—110-220-330 kB. Bonpocsl 3konoruu npu npoekTupoBaHUU
pa3BUTHS ANIEKTpUUYECKO ceT. KOHCTpYKTHBHOE UCTIONHEHNE KaOenbHON JINHUH
HanpspkeHueM 110 kB. 3akpeitas noacranuus Hanpsbkenuem 110/10 xB.
KOHCTpPYKTHBHBIE HCIIOIIHEHHUS DJIEMEHTOB AJIETa30BbIX Moayel PVY.
OnexTpuueckas cxema nojactaHiuu. CtpourenabHasi 4acTh NOACTAHIINU.
KOMITOHOBKM M KOHCTPYKTHBHBIE UCTIOJTHEHHSI COBPEMEHHBIX MOACTaHIMM. 12.
OJIEKTPUUECKUE CETU HATIPS)KEHUEM 6-10 xB. Cenbckue
hriekTpudeckue ceTh. CEKIIMOHUPOBAHNUE BO3AYLIHBIX TMHUI. CelbcKkue
TpaHc(hOpMaTOpHbIE MOICTAHIIUH.

13. UHTEJUIEKTYAJIBHBIE DJIEKTPMUYECKUE CETH. Xapakrepuctuka
00I11er0 COCTOSTHUS AIEKTPOIHEPreTUKU Mupa. COCTOSHUE AIEKTPOIHEPTeTUKU
Poccun. HoBble MOAXOBI K pa3BUTHIO 2JIEKTPOIHEPreTUKH. VIHTEIIeKTyanbHas
PHEProCUCTEMA C aKTUBHO-aIalITUBHOM ceThlo. [Ipropurernsie Texnonornn MOC
AAC. ludposas noacranims. MaTemekTyaapHas TOpoACcKas pacipeneauTeabHas
ceTb. UDC HedTe100bIBaONINX NPEANPUATHH. ABTOMATU3AIUS PalOHHBIX
IIEKTpUYECcKuX ceTeil. MHTemnekTyanbubie Mukpocetd. 14. HAJIEXXHOCTD
CUCTEM DJIEKTPOCHABXXEHM . DxoHOMUYECKHE NIOKA3aTeNN HAIEKHOCTH.
Yuér HanéxHoctu npu npoektupoanun COC I1I1. Yiep6 HapogHOMy X03sICTBY
oT HeHan&xHocTu COC. VienbHble yuiepObl. BiusHue TeXHOI0rMYecKux
0COOEHHOCTEN MPOM3BOICTBA HA HA/IEKHOCTD ANEKTPOCHAOXKEeHHs. MeToabl
orpeJiesieHus yiiepoa: onpeseneHue yiepoa no oomemMy KoJuuecTBy
HEI0O0TITYIIEHHOM 3IEKTPOIHEPTHH, ONpeiesieHne yuiepoa o aBapuiHbIM U
[UIAHOBBIM HEJOOTITYCKaM IEKTPO3HEpTruu. KoinnuecTBEHHbIE T0KA3aTENN
Han&xHoCcTH 3neMeHToB COC III1. Metons! pacuéra Haaéxuoctu COC I1IT:
oOI111e CBeIeHHs 0 METOAaxX pacuéTa, aHAIUTUUECKUIA MEeTOJl pacuéTa HaJE&KHOCTH
COC, pacuér HaaéxHocTH COC ¢ moMonibio CTPYKTYpHBIX cxeM. [Ipumep BbiOopa




BapUaHTa CXEMbl BHEIITHETO AIeKTpocHaOkeHus1. CpaBHUTENbHAS OIICHKA
HaJIEKHOCTH TUITOBBIX NOJICTaHIIMKA HanpspkeHueM 35—110-220 kB. Hagéxuocth
DIIEKTPUYECKUX ceTel BHyTpeHHero 3nekTpocHatkenus [1I1. Ocobennoctu
pacuéra HanéxHocTu npu nocrpoernnu COC I1I1: panuanbHbie CXeMbl, paguaibHO-
CTYNEHYAThIE CXEMbI, MATUCTPAIbHBIE CXEMBI, CXeMa OAMHOYHBIX MarucTpaieu ¢
CEKIIUOHUPOBAHNEM HX PA3bEIUHUTENIEM, CXEMA ITUTAHUS SJIEKTPONPUEMHHUKOB OT
NIBYX MarucTpajibHbIX JTUHUH. [oBBIIIeHNEe Han&KHOCTH AneKTpocHabxkenus T111.
TpeOoBaHuUs K HAIEKHOCTHU DIIEKTPOCHAOKEHUS TOTPEOUTENEH IIIEKTPOIHEPTUH.
HamnpasiieHus MOBBIIIEHUS HAIEKHOCTH ANIEKTpocHa0keHus. 15.
OIIEPATUBHBIE ITEPEKJIIOYEHU A B CUCTEMAX DJIETPOCHABXEHI .
O61mue nonoxenus. OneparuBHelie O10kupoBkU. [IpaBuna nposeneHus
OTIEPATHUBHBIX TMepeKroueHnid. OO01re noaoxkeHus. JIeiCTBUS ¢ BRIKITIOYATEIISIMHU.
JIeiCTBHSI C BBIKIIFOUATEISIMU KOMIUIEKTHBIX PACTIPENCIIUTENBHBIX YCTPOUCTB.
[leiicTBUs ¢ pazbeAMHUTENAMU. J[eHCTBUS ¢ BBIKIIIOUATENIsIMU Harpy3ku. [IpoBepka
OTCYTCTBUS HanpspkeHus. Ornepanuu 1o HaIoXKeHHo 3a3eMieHust. [Ipumepst
OINEpPaTUBHBIX NepeKItoueHu. OCHOBHBIE ICHCTBHS ONIEPATUBHOIO MEPCOHAJIA MPU
BO3HUKHOBEHUH OHO(DA3HOTO 3aMBbIKaHHS Ha 3eMJIi0. HecenekTuBHas
curnanuzanus O33. CenektuBHas curHanuzanua O33. JIukBugauus aBapuid Ha
noncranuusx. 16. IMAIT'HOCTUPOBAHUE 1 MOHUTOPUHI" COCTOAHUA
DJIEKTPOOBOPYIOBAHUA COC. IoBpexaenus obopynoBanust COC.
CrapeHue U30JISIUH U YIEMEHTOB CUIIOBOTO TpaHchopmaTopa. DakTopsl,
BIIMSIONINE HA cTapeHue Tpancdopmaropa. CtapeHue TBEPION U3ONSIIHH.
Crapenue TpanchopMaTopHoro macia. JKu3HEeHHbIE KBl CHIIOBOTO
TpaHchopmaropa. J[uarHocTUpoBaHUE U MOHUTOPUHT COCTOSHUS
hriekTpooOopynoBanus. VcnbiTanus 1 00CIeI0BaHUE COCTOSIHUSI CUIIOBOTO
Tpancdopmaropa. JkoHOMUYEecKast 23PHEKTUBHOCTh JUATHOCTUPOBAHUS U
MOHHTOpPUHTA. METOIBI OIpeIe]ICHHs COCTOSIHUS TpaHcopmaropa:
OpPraHOJIENITUYECKUH METOJ AMATHOCTUPOBAHUS, TEIUIOBOM KOHTPOJIb,
TEIIOBU3MOHHBIN KOHTPOJh, XUMUYECKUN aHAIHU3 TPaHC(HOPMATOPHOTO Macla,
KOHTPOJIb BIIaroco/iep kaHus Macia, XpomarorpadhuyecKkuil aHaIu3 pacTBOPEHHBIX
B MacJie Ta30B, KOHIICHTpaIusl (ypaHOBBIX COSTMHEHUN, YACTUIHBIE Pa3ps/Ibl,
BUOpPALIMOHHBIE METO/IbI. 3aKIIIOUEHUE.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

Kou-
Ne Ne
HanMmeHnoBaHue nin KpaTkoe cofepKaHue MPaKTUYECKOTO 3aHATHS, CEMUHapa BO
3aHATUA[pa3IeNa]
4acoB
1 1 Pacuét TpEx(azHBIX AEKTPUICCKUX HATPY30K TIO 1IEXy U MPOMBIIUICHHOMY ’
MPETPUITHUIO
) ) Pacuét koMIneHcaluu peakTUBHONW MOIITHOCTH B CUCTEME JIEKTPOCHAOKEHUS 5
[IPOMBIIIICHHOTO MPEATPUSITHS
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
HaumeHnoBanue uim KkpaTkoe cofep:kaHue 1a00paTopHOi paboThI BO
3aHATHA|pa3IeNna)
9acoB
1 1  [MccrnenoBanue rpadMKOB AIEKTPUICCKUX HATPY30K 2
) ) MccnenoBanue BIUSAHUS DJIEKTPONPUEMHHUKOB C PE3KOIIEPEMEHHON HArpy3Koil Ha )
M0Ka3aTeId KaueCTBa B CUCTEME AIICKTPOCHAOKEHUS
3 ) VccnemoBaHue MPOIIECCOB B DIIEKTPUIECKON CETH MPH KOMIICHCAIIMH PEaKTUBHOM )
MOIITHOCTH




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM
ITonsug CPC paszienos, IaB, CTPaHUL) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

Epmos, A.M. DnekTpocHabxeHne
[IPOMBIIUICHHBIX MPEINPUITUNA U TOPOIOB:
YaeOHOe ocolOue 1Mo KypcoBOMY
npoekTupoBanuto / A.M. Epiios. —
Uensiounck: U3narensckuii nentp FOYpl'Y,
2020. — 99 c. Bce paznensl Cuctembl
QIIEKTpOoCHaOXKeHMsI. BolmyckHas
KBaTM(UKAIIMOHHAS padoTa I1mo
HATPaBJICHUIO TIOATOTOBKH
«ONEeKTPOIHEPTeTUKA U IJICKTPOTEXHUKAN:
yaeoHoe nmocobue / A.M. Epmmos, H.1O.
Agepuna, P.I. Banees u np.; nmon pea. A.M.
Epmosa. — Uensiounck: N3narensckuii
uentp FOYpI'Y, 2016. — 69 c. Bee paszneinbt

KypcoBoii npoekT

48,75

Epmios, A.M. Cuctemsl JIEKTPOCHAOKECHUS:
yaeOHOe mocobue K 1aboparopHbIM paboTam
BrinonHnenue naboparopHbix padot o Kypcy «CUCTeMBbI 3JIEKTPOCHAOKEHUSD) /
A.M. EpmioB. — Yensounck: M3narenbckuit
uentp FOVYpl'Y, 2016. — 80 c. Bce paznensi

10

10

CucreMbl AMEKTPOCHAOKEHUSI.
DNeKTPOCHAOKEHNE TPOMBIIIICHHBIX
[IPEIIPUITUIA U TOPOJIOB: PO-TPAMMBbI
KypCOB, KOHTPOJIbHBIE 33JJaHus,
METOMYECKUE YKa3aHUs sl CTyACHTOB
3a04HOH (opMBbl 00yUe-HHSI 110
HAIpPaBJIECHUIO IOATOTOBKU OaKalaBpoB
«INEKTPOIHEPreTUKA U IIIEKTPOTEXHUKAY
1o podmwto «CUCTEMBI
QrieKTpocHaOXKeHus» / cocTaBuTens A.M.
Epmios. — Yensbunck: M3narenbckuii eHTp
HOVYpI'Y, 2019. — 56 c. (DneKkTpoHHbII
BapuaHT). Paznen 3. 3amanue 1. Epmios, A.
M. Cuctemsl anekrpocHabxenus [ Teker] Y.
2: DnekTpudeckue Harpy3ku. Komnencamus
PEAK-TUBHOU MOILHOCTH: KYpC JEKLUMN IS
OakanaBpoB 1o HarpasiaeHuo "CrucTeMpl
hrektpocHadxkenus" / A. M. Epiios.
Uensiounck: Mznarensckuii Lentp FOYpI'Y,
2018 Paznensl 2, 3, 4

BoinonHeHe KOHTPOJIbHOM paboThI

10

15

Epuios, A. M. Cuctemsl 31€KTpOCHAOKEHHS
[Texct] Y. 3: CucteMbl 31eKTPOCHAOKESHHS
HanpspbkeHueM 6-220 kB: kype nekuuil s
OcBoeHue MaTepuaia 1o AUCUUILIMHE OaxayiaBpoB 10 HanpasieHHo "CucTeMbl
hrekTpocHabxkenus" / A. M. Epiios.
Uensiounck: Uznarensckuii LHentp FOYpI'Y,
2019. Bcee paznenst

10

32,5

Epuios, A. M. Cuctemsl 311€KTpOCHAOKEHHS
OcBoeHue MaTepuaia o AUCUUIIINHE [Texcr] Y. 2: DnekTpuuecKue Harpy3KH.
KomneHcanusi peak-TUBHOM MOIIHOCTH:

40




Kypc JeKLUH 1515 6aKalaBpoB 110
HarnpaByieHUIO "CucTeMsl
hrekTpocHabxkenus" / A. M. Epmios.

Uensounck: Mznarensckuii Hentp FOYpI'Y,
2018 . Bece pasnenst

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHAS aTTECTAUA

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaJTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTpPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUITHSI

Bec

Makc.
Oan

[Topsimox HauncIeHust
0aIoB

Yuu-
THIBA-

€TCs B
[TA

Kypcosas
paboTa/mpoeKT

DneKkTpocHaAOKEeHHE
MIPOMBIIIUICHHBIX
MpEeANPUATHIN/ DINEKTPOCHAOKEHNE
ropoJIoB

100

KypcoBoii npoekrt: 3a
paznen naércs
MakcuMalibHO 10 6amioB
(B 3aBHCUMOCTH OT
CJI0’KHOCTH dTalla ¥ UX
KOJIMYECTBA
MaKCHUMaJIbHOE
KOJIMYECTBO 0AJIJIOB
W3MEHSATHCS B TIPEJIenax
5-20). 3a
MPEICTaBICHNE
TOTOBOTO pasjiena C
OTIO3/JTaHUEM Ha OJTHY
HeEN0 CHUMaeTcs 1
6amn (10 %), Ha nBe
Henenu u oosee — 2
oamna (20 %). 3a
HEKAYECTBEHHOE
BEHITIOJTHCHHE pa3jienia
(HECOOTBETCTBHUE
odopMIeHus
TpedoBanusM ['OCT,
HEKaueCTBEHHBIE WITH
HEOoCJIeI0BaTeIbLHbIE
[pacuéThl U Ip.) MOXKET
OBLITH CHATO 1—2 Oajnia.
3a HECaMOCTOATEILHOE
BBITIOJIHGHUE pa3fena —
MUHYC 2 6ama. Beero
o Bcem pazaenam KII —
100 Gamnos.

Kyp-
COBBIE
[IPOEKTHI

[Ipome-
KyTOYHAast
arrecTanus

3auér

100

[Ipu oTBETE HA OLIEHKY
«OTJIIMYHOY IOTYYaeT
85—-100 6amnos,
«xoporio» — 75—-84
baJnia,

«KYAOBJICTBOPHUTCIBHO) —

3a4CT




60—74 6anna (mpu
YCJIIOBHH, YTO HA
Ka’K/IbIi1 BOIIPOC JOJIKECH
OBITH MMOTYYEH
YIOBJIETBOPUTEIIbHBIN
otBeT). Ecnu HeT
[IPABUJIBHOTO OTBETA Ha
BOIIPOC WJIU CTY/AECHT
OTKa3bIBAE€TCS OTBEYATH
Ha OMJIET, TO OTBET
onieHuBaercs B 0
0aJIIoB.

PacuétHo-rpaduueckas
qacTb. [Ipu npaBunbHOM
BBIIIOJIHEHUH BCEX
pacu€ToB COINIACHO
saganug Ha PT'P

10 Texymit Pacuérno-rpaduueckas padora 30 [BLICTaBIAETCA OLIEHKA [|DK3aMEH
KOHTPOJIb ..
10 6annoB (3auér). [Ipu
HAJIMYUU 3aMeYaHui
PI'P Bo3Bpammaercs
CTYICHTY JUIs
TOpabOTKH.
JlaGopaTopHbie pabOTHI.
Hauncnenue 6amioB
[Inanupyercs nposeaeHue TpPEX (Harpumep, npu
naboparopHbIx padot: JIP Ne 1. makcuMmyme 10 6amioB):
Uccnenosanue rpadukon 3a MpaBUIIbHOE
ANEKTPUUYECKUX HArpy3ok. JIP Ne MpOBeIeHNE N3MEPEHUI
2.MccnenoBanue BIUSHUSA 1 00paboTKy
Texymuii BHeKTpOHpI/I('\?:MHI/IKOB c MOJTYYEHHBIX JJAHHBIX —
10 KOHTPOITh PEe3KONEepEMEHHOM Harpy3Koil Ha 30 |mo 3 6ayoB; 3a aHANIN3 [PK3aMEH
MoKa3aresIy KauecTBa B CUCTEME U 00CyKJIeHHE
anekrpocHabxenust. JIP Ne 3. MOJTyYEHHBIX
HccnenoBanue mpoueccos B PE3YJIbTATOB,
ANEKTPUYECKON CEeTH MpHU COCTaBJICHUS
KOMIIEHCALMU pEaKTUBHOMN 3aKIIFOUYEHUs — J10 3
MOIIHOCTH 0aJIyIoB; 32 OTBETHI Ha
BOIIPOCHI ITPH 3aLIUTE
oTuéTa — 10 4 6aIoB.
[Ipu oTBETE HA OLIEHKY
COTIMYHO» TOJTy4aeT
85-100 6amnoB,
«xoporio» — 75-84
Oaia,
«YIOBJIETBOPUTEIILHO» —
Tpome- 60—74 G6amna (pu
10 KYTOUHASI DK3aMeH 10 [YeroBHiL, HTO Ha DK3aMeH
ATTeCTALIA KaX/1blil BOIIPOC JTOJIKEH

OBITH MMOTYYEH
YIOBJIETBOPUTEIIbHBIN
otBeT). Eciu HeT
MpaBUIBHOTO OTBETA HA
BOMPOC WU CTYJICHT
OTKa3bIBAE€TCS OTBEYAThH

Ha 6I/IJ'IeT, TO OTBCT




oneauBaeTcd B 0
OaJLJIOB.

6.2. Ilpouen

ypa npoBeAeHUusl, KpUTEPUU OLlCHUBAHUS

Bun
MIPOMEKYTOYHOMN [Ipouenypa npoBeaeHus Kpurepun
ATTECTALIH OLICHUBaHHUS
[Ipu oTBeTE Ha OLIEHKY «OTIUYHOY» Toy4daeT 85—100 6amios,
«xoportio» — 75-84 6anna, «yaoBIeTBOPUTENbHO» — 60—74 Oanna
(TIpu yCITOBHH, YTO Ha KAXK/IBI BONPOC JOJKEH OBITh MONTYYCH B coorsercTamM
9K3aMeH . c . 2.5,2.6
YIOBIIETBOPUTENbHBIN O0TBET). Eciu HeT mpaBUILHOTO OTBETA HA MonosKens
BOIPOC WJIK CTYACHT OTKa3bIBACTCSl OTBEUATh Ha OUJIET, TO OTBET
otieHrBaercs B 0 6aos.
CryneHT 3a04HON (HOpPMBI 00YUECHHS IPOXOIUT NPOLIEAYpY 3auéra. |B cooTBEeTCTBUM
3a4er Ha 3auére cTymeHT momydaer OWier ¢ AByMs BOIIpocaMu U eMy (¢ min. 2.5, 2.6
naércs BpeMst 60 MUHYT JIJ1s1 TIOATOTOBKH. [Tomoxxenus
Ecnu ctynenT npu padote Bo BpeMs ceMecTpa He CMOT' HaOpaTh
JOCTaTOYHOE KOIMYECTBO OaIIOB [ monydeHus oreHku 3a KI1,
TO OH MMeEET IpaBo npouTu npouenypy 3amutel KII. Ha 3amure
KypCoBbIe CTYAEHT JIeJIaeT JOKIIA]] IO K}'I (ouenuBaetcs B 20 6amioB) 1 |B cOOTBETCTBUU
HPOCKTBI oTBeuaeT Ha 4 Bompoca (KaxXIblii BOIIPOC OIIEHU-BAETCS MAKCUMYM [C 1. 2.7
B 20 6amnoB) — Bcero 100 6amtoB. 3amura MoKeT ObITh olleHeHa Ha|l[looxeHus
COTIIMYHO», «XOPOILIO», KYIOBIETBOPUTEIHHO» C ONPEACTIECHUEM
KoMyecTBa 6aysioB coracHo 1. 2.5 [Tonoxenus o BPC. Ilpu
HEYJOBIIETBOPUTEIBHOM 3aIuTe BhicTaBisgeTcs (0 6amuios.

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Pesynbrarer 00ydeHus

[K-4

3HacT: HpaBI/ma MPOCKTUPOBAHHA CUCTCMEIL BHGKTPOCHE[6)KCHI/I$I 00BeKTa
KaIlIUTAJIbHOT'O CTPOUTCIILCTBA, HporpaMMa JJIs1 HalTMCaHUs U MOI[I/I(i)I/IKaHI/II/I
JOKYMCHTOB, IIPOBCACHUS PACUCTOB

[1K-4

YmeerT: [IpuMEHATh METOAUKHU M IIPOLIEAYPBI CHCTEMbI MCHE/DKMEHTA KaueCTBa,
CTaHJapPTOB OpPraHMU3alUH, IPABUIIA AaBTOMaTU3UPOBAHHONW CHCTEMBI YIIPABICHHUS
Opranu3zaiei 1y BbIoopa ONTUMaIbHOTO 000PYIOBAHUS CHCTEMBI
PIIEKTPOCHAOKEHHSI 00BEKTa KATUTAIBHOTO CTPOUTENLCTBA, [I[pUMEHATh cucTeMy
aBTOMAaTHU3MPOBAHHOIO MPOEKTUPOBAHUS U IPOTrPAMMY JJIsl HAIIMCAHUS U
MoIU(UKALMU JOKYMEHTOB JJIs1 pa3pabOTKH TEKCTOBBIX YACTEH OTAEIbHBIX
pa3aesioB MPOEKTA Ha Pa3JIUYHbIX CTAIUSAX IPOEKTUPOBAHUS CUCTEMBI
HIIEKTPOCHA0KEHHSI 0OBEKTOB KallUTAJIbLHOTO CTPOUTENHCTBA, BBINOIHATH pacueTsl
U1 pa3pabOTKH KOMILIEKTa KOHCTPYKTOPCKOM JJOKYMEHTAIUH U1l OTAETIbHBIX
pa3[IeI0B MPOEKTA HA PA3JINYHBIX CTAUAX IPOCKTUPOBAHUS CHCTEMBI
HIIEKTPOCHAOKEHUS! OOBEKTOB KalMTAJIbHOIO CTPOUTEIHCTBA

[1K-4

MMeeT npakTUUeCKUi ONbIT: AHAJIN3 YaCTHOTO TEXHUYECKOTO 3a/IaHUsI Ha
MPOCKTUPOBAHKE OTACIBHBIX Pa3/IeNIOB HA PA3TMUHBIX CTAAUSIX MTPOEKTA CUCTEMBI
HIIEKTPOCHAOKEHHS 00BEKTa KaTUTAIBHOTO CTPOUTENHCTBA, BpIOOp 000pynoBaHus
TJ1s1 OTJENIBHBIX PA3/ICNIOB MMPOEKTA HA PA3IUYHBIX CTAAUSIX MPOEKTUPOBAHUS
CHCTEMBI AIIEKTPOCHAOKEHNU 00BEKTOB KAlUTaIbHOTO CTPOUTENIBCTRA,
Pa3paboTka KOMITIEKTa KOHCTPYKTOPCKOM JJOKYMEHTAITUH JIJISl OTACTBHBIX
pa3[eI0B NPOEKTa HAa PA3JINYHBIX CTAUAX IPOECKTUPOBAHUS CUCTEMBI

PIIEKTPOCHAOXKEHUSI 00BEKTOB KalUTAILHOTO CTPOUTETHCTBA




(DOHI[LI OOCHOYHBIX CPCACTB I10 KAKIOMY KOHTPOJBbHOMY MCPOIIPUATHIO

HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1. Epmos, A. M. Cucremsl anekTpocHadxenus [ Tekct] Y. 2
Dnekrpuueckue Harpy3ku. KomneHcanusi peakTHBHOM MOIIHOCTH KypC JIEKIUN J1s
OakanaBpoB 1o HampasieHuro "Cuctemsl anekTpocHabxkeHus" A. M. Epmios ; FOx.-
VYpan. roc. yu-1, Kad. Dnextp. cTaHIiM, CETH U CUCTEMBI AJIEKTPOCHAOKEHHUS
OVYpI'Y. - Yenabunck: Uznarensckuii Lientp FOVYpI'Y, 2018. - 229, [1] ¢. um.

2. Epmos, A. M. Cuctemsl anexkrpocHabxenus [ Texcr] Y. 3 Cuctemsl
ANIEKTpOCHaOKEeHHs HanpskeHueM 6-220 kB kypc jiekiuii i 6akaaaBpoB 10O
HanpasiieHU1o "Cuctemsl anekTpocHaOxkenus" A. M. Epmos ; FOx.-Ypail. roc. yH-T,
Kad. Dnekrp. craniuu, ceTu U cucTeMsl diekTpocHadxkenus ; IOYpI'Y. -
Uensounck: Uznarensckuit Lentp FOYpI'Y, 2019. - 266, [1] c. w1 31eKTpoH.
BEpCHs

0) OononrHumMeNbHAsL IUMepamypa:

1. CnopaBoyHHK IO MPOEKTUPOBAHUIO JIEKTPUUECKUX ceTel [ TekcT] aBT.-
coct.: U. I'. Kapanetsn, /. JI. ®aibucosuu, . M. [llanupo ; mox pexn. . JI.
daitbucosuua. - U3x. 3-e, mepepad. u gom. - M.: SHAC, 2009. - 392 c. un.

2.  CrhpaBOYHHUK MO MTPOCKTUPOBAaHUIO deKkTpocHaOkeHus [ Texcr] [Ton
pen. YO. I'. bapsiOuna u np. - M.: Dueproaromuszaart, 1990. - 576 c. un.

3.  CropaBoYyHHUK O 3JEKTPOCHAOKEHUIO U AIIEKTPOOOOpyioBanuio [ TekcT]
T. 1 OnexrpocHadxkenue B 2 T. Coct. A. B. Anuctparos u nip.; [log o6ur. pen. A. A.
®enopona. - M.: Dueproaromusaar, 1986. - 568 c. ui.

4.  CropaBOYHHK I10 JIEKTPOCHAOKEHUIO U AIEKTPOooOOpyaoBaHuIO [ TekcT]
T. 2 DnexrpoobopynoBanue B 2 1. Coct. A. H. Bapcykos u np.; [Tox o6m1. pex. A.
A. @enoposa. - M.: Dueproatomuzaar, 1986

5. DnekrporexHudeckuii cipaBouHuk [ Texct] T. 3 [IpousBoactso,
nepeniadya u pacnpeereHue dMeKkTpudeckoit sueprun / moarot. E. A. Bonkosa u nip.;
nox o6m. pea. B. I'. I'epacumoBa u 1p. B 4 1. mox o6ur. pen. B. I. I'epacumona u np. -
8-e u3., ucrtp. u goi. - M.: U3narenscteo MOU, 2002. - 963 c. u.

6’) omedyecmeernHbvle U 3apy6€3fCHbl€ JHCYPHAJbL NO 0ucuunﬂuﬂe, umeroujuecs 6 oubruomexe:

He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Cucremsl snekTpocHa0eHus. BoilyckHast kBanu(uKaloHHas padoTta
10 HAIMPaBJIEHUIO MOJTOTOBKU «DJIEKTPOIHEPreTHKA U IJIEKTPOTEXHUKAY: yueOHOe
no-cooue / A.M. Epmios, H.IO. Asepuna, P.I. Banees u ap.; nox pen. A.M.
Epmiosa. — Yenabunck: Uznarensckuit nentp IOVYpl'Y, 2016. — 69 c.

2. CucreMsl 3MIeKTpOCHAOKEHHUS: Y4eOHOE MOCco0He K JIa0OpaTOPHBIM
paboram 1o Kypcy «Cuctems anekrpocHabxenus» / I.C. Banees, A.M. Epmos, P.I.
Banees. — Uensounck: U3marensckuii nentp FOYpI'Y, 2017. — 80 c. (3nexTpoHHbIH
BapHUaHT).



3.

Cucrembl AIIEKTPOCHAOKEHUS. DIEKTPOCHAOKEHNE TPOMBIIIICHHBIX
IPEINPUSTUN U TOPOIOB: MPOTPAMMBI KypCOB, KOHTPOJIbHbBIE 3a/IaHUS,
METOJUYECKUE YKa3aHUs JJI CTyJACHTOB 3a04HOM POpPMBI 0OYUEHUS TI0
HAIPABIICHUIO TIOJ-TOTOBKH 0aKaJIaBpOB « IIEKTPOIHEPTETUKA U IJICKTPOTEXHUKA
o npodu-ro «Cuctemsl 31eKTpocHab)eHus» / cocraButenb A.M. Epmios. — Uens-
ounck: Uznarensckuii nentp FOYpI'Y, 2017. — 49 c. (OneKTpoHHBII BapHU-aHT).

U3 HUX. yuyeOHO-Memoouyeckoe obecneyerue camoCmosmenbHol pabomul cmyoeHma:
Cucrtemsl aeKTpocHa0dkeHus. BoinmyckHas kBanuukaloHHas padora
10 HAIMPaBJICHUIO MOATOTOBKH « JIECKTPOIHEPTETHKA M SJICKTPOTEXHUKAY: YUeOHOE
no-cooue / A.M. Epmios, H.IO. Asepuna, P.I. Banees u np.; nox pen. A.M.
EpmioBa. — Yensounck: Mznarensckuii ientp FOYpI'Y, 2016. — 69 c.

CucteMsl 25IeKTpocHaOKeHUs: yueOHOe mocodue K J1abopaTopHbIM
paboram 1o Kypcy «Cuctemsl anekrpocHabxenus» / I.C. Banees, A.M. Epmos, P.I.
Banees. — Uensounck: U3narensckuii nentp FOYpI'Y, 2017. — 80 c. (DnexTpoHHbIN

1.

2.

BapHUaHT).

3.

Cucrembl NIEKTPOCHAOKEHUS. DIIEKTPOCHAOKEHNE TPOMBITTUICHHBIX
OPEINPUATUI U TOPOIOB: MPOTPAMMBI KypCOB, KOHTPOJIBHBIE 33]IaHNUS,
METOAMYECKHE YKa3aHUs JJIs CTYIEHTOB 3a04HOM (OpMBbI 00yUEHUS TI0
HANPABJICHUIO MOA-TOTOBKH 0aKaJIaBpOB «DNEKTPOIHEPIeTUKA U IJIEKTPOTEXHUKA
1o npodu-ito «CuctemMsl 31eKTpocHabxkeHus» / cocraButenb A.M. Epmios. — Uens-
ounck: M3narensckuit ueHtp KOYpI'Y, 2017. — 49 c. (O1eKTpOHHBIN Bapu-aHT).

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
No Buz peeypeas bubnuorpaduueckoe onrcanue
JUTEPATypbl | DIEKTPOHHOU
bopme
Epwos, A. M. Cuctems! anexkrpocHadxkenus [Teker] Y. 2:
. [OnexTpuueckue Harpy3ku. KomneHncanusi peak-TUBHOW MOIIIHOCTH:
DIIEKTPOHHBIN . "
1 OcHoBHast aTalor Kypc JeKui 1715 6akanaBpoB 10 HanpasieHuo "CructeMsl
Teparypa OVol'Y hriektpocHabxkenus" / A. M. Epmios. Uensiounck: M3narenbekuit
p Ilentp IOYpI'Y, 2018
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000559174
Epmios, A. M. Cuctemsl anektpocHadxenus [ Teket] Y. 3: Cuctemsl
JJEeKTPOHHBIN [31eKTpocHa0)eHus HanpsbkeHueM 6-220 kB: kypc nekuumii 1uis
OcHoBHas " "
2 TenATVDA KaTajaor OaxayaBpoB 1o HampasieHHo "CrucTteMbl 37eKTpocHabkeHus" / A. M.
patyp IOYpl'Y Epmios. Yensabunck: Uznatensckuit Lentp FOYpI'Y, 2019
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000563473
Metonuyeckue |Y4eOHO- Epmros, A.M. DiekTpocHaOKeHNUEe TPOMBITIUICHHBIX MPEITPUATHI 1
3 Mocooust st METOJMYECKHUE [TOpOIoB: YUueOHOe MOCOOHe 0 KypCOBOMY MPOEKTUPOBAHUIO / A.M.
CaMOCTOSTEIbHON|MAaTepUAIIbI Epmios. — Uensounck: U3marensckuii mertp FOYpI'Y, 2020. — 99 c.
paboTHI CTyIeHTa [Kadeaph http://energynet.susu.ru/studentu/
CucteMsl aneKTpocHab)eHus. BrilmyckHas KBamupuKanoHHas padoTa
MeToanueckue .. |10 HampaBIEeHUIO MOATOTOBKH «DJIEKTPOIHEPTETHKA U
DJIEKTPOHHBIN )
4 MoCcoOus st caTaor DIIEKTPOTEXHHKA»: yaeOHoe mocobue / A.M. Epmos, H.}O. ABepuna,
CaMOCTOSITENIbHOU [OVpI'Y P.I. Banees u ap.; nox pea. A.M. EpmoBa. — YensaOuHck:
paboTHI CTy/IEHTA p W3narensckuii nentp KOYpI'Y, 2016. — 69 ¢
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000553969
5 Metoauueckue |[YueOHo- CucTeMbl AMEeKTpOCHAOKEHHS. DIEKTPOCHAOKEHNE IPOMBIIIEHHBIX
nocobus s METO/IMYECKHUE [IPEANPUATHIA U TOPOJOB: NIPO-IPAMMbl KYPCOB, KOHTPOJIbHBIE 3aJaHus,




CaMOCTOSITEIIbHON[MAaTepUaIb

HIIEKTPOTEXHHUKA» 110 MPOPuiTio « CHCTEMBI 31EKTPOCHAOKEHHSD /
coctaBurenb A.M. EpmioB. — YensOunck: M3naTenbckuii IEHTP
HOVYpI'Y, 2019. — 56 c. (OnexTpOHHBIN BapHaHT).
https://energynet.susu.ru/studentu/spravochnyye-materialy/

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)

[Tepeyens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUII/INHBI

OcHoBHOE 000pyI0BaHNE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

. Ne
Bun 3anaruit Ayt MpelyCTaHOBICHHOE IPOrpaMMHOE 0OecreyeHNe, UCIIOIb3yeMOoe s
YA Pa3IMYHBIX BUJIOB 3aHITHI
380
Jlekuuu (1) Buneonpoektp
[IpakTrueckue 380
Buneonpoekrop
3aHATHS U ceMuHapsl (1)
JlaGopatopHbie 153 |OGopynoBaHue AJis UCCIEAOBAHMS MPOIIECCOB B CHCTEMAaX JIEKTPOCHA0-
3aHATHS (1) pxeHUs; KOMIIBIOTEPHI.

METOIMYECKHE YKa3aHHs Ul CTYJCHTOB 3a04HOM (hopMBbI 00yUe-HHsI 110
paboThI cTyeHTa [Kadeapsl HaIPaBJIECHUIO TIOATOTOBKU OaKalaBpOB «DJIEKTPOIHEPTeTHKA U




