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1. OBIIAA XAPAKTEPUCTUKA MOYJIA JiekTpocHadkeHue

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monynb BKIIIO4aeT B ce0s AMCUUILUIMHBI « BHYTpH3aBOCKOE 31eKTpOoCcHA0KeHHE», « OCHOBBI PeIeHOM
3alIUThl CUCTEM JJIEKTpOCHaOkKeHus», «Pacder M BBHIOOpP 3IEKTPOOOOPYJOBAHUSMY, a TAKKe MPOEKT I10
Moayno. B Moayne u3ydyaroTCs OCHOBHBIE QITOPUTMBI OIPENEICHMSI PEXUMHBIX IApaMeTpoOB H
XapaKTePUCTHK 3JIEKTPONOTPEOICHHS, CXEMBbl CUCTEM 3JIEKTPOCHAOXKEHHUS T'OPOJOB M MPOMBIIIIICHHBIX
NPEINPUSATHIA, OCHOBHBIE THIIbI MJIEKTPHUECKUX allapaToB HU3KOTO HAMPSHKEHHS, allTOPUTMBI BBIOOpa U
MPOBEPKH KOMMYTAIIMOHHOTO M 3alIMTHOTO O0OPYIOBAHHUS CHCTEM 3JIEKTPOCHAOXKEHHS, HEOOXOIUMbIE
MEpPONPUATHS 1O ONTHMH3ALUU PEKUMOB CHCTEM JJIEKTPOCHAOXKEeHMA. 3aJadaMyd MOMAYJNS SIBISETCS
CO3/IaHHE y CTYJEHTOB IPABUJIBHOIO IPEACTABIEHUS O MPOUCXOJAAIIUX B JJIEKTPUUYECKUX CHUCTEMax
IIPOLIECCOB, CBSI3aHHBIX C ABAPUIHBIMU CUTYaLUSIMU U YPOBHSIMU TOKOB KOPOTKOI'O 3aMbIKaHUsl, 00yUeHHe
CTYJEHTOB CaMOCTOSITEIbHOMY BBIITOJIHEHUIO MPOCTEUIINX PACUETOB, KACAIOIINECS aHaIN3a JBUTaTeIbHOU
Harpy3ku, OIpeAeNeHUs HMX OCHOBHBIX IIapaMETPOB U XapaKTEPUCTHUK, OIEHKU DHEPreTUYECKUX
IoKa3zaTenei, a Takxke BbplOOpa crmocoba KaHalIW3alUKM >JEKTPUYECKOH PHEPrUU U BbIOOpA Ce4eHUs
IIPOBOJIA.

1.2. CTpykTypa u 00beM MOAYJIAA

Tabmuma 1
O0BbeM TUCHUILIAH MOAYJIS
Ne " BCEero MoayJjsl B 3a4€THBIX
HepequL AUCHMIIIMH MOAYJIA B MOCJAETI0BATC/IBHOCTH HX OCBOCHUSA
n/n eJUHHUIAX
1 OCHOBBI peneitHOM 3alUTHI CUCTEM JJIEKTPOCHAOKEHUS 3
2 [IpoekT mo Moaymto DaeKTpocHabKeHue 1
3 BayTtpuzaBoackoe snekTpocHaOKEeHHE 4
4 Pacuer u BBIOOD 271€KTPOOOOPYIOBAHUS 5
HUTOI'O no moaymto: 13
1.3.11oc/ienoBaTe/ IbHOCTH OCBOEHHUSI MOYJISI B 00pa30BaTeIbHOM MporpaMmme
IIpepekBH3UTBLI MOAYJIs1 He npenycmorpensl
IHocTpeKBU3UTHI U KOPEKBU3UTHI He npeagycmotpensl
MOAYJIs

1.4. Pacnipenesienne KOMIETEHUMI MO0 JWUCHUILIMHAM MOAYJISA, IUIAHUPYeMble pe3yJbTaThl
00y4eHusi (MHAMKATOPBI) 10 MOIYJIIO

Tab6nura 2



Ilepeyennb
AUCHUTINH

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

KOMIIeTeHIIMH (MHAUKATOPHI)
MOYJIAA
1 2 3
Buyrpuzasonckoe | [IK-21 - Cnocoben 3-1 - '/paMOTHO UHTEPIIPETUPOBATD U
JEKTPOCHAOXKEH | aHAIM3UPOBATH U HCIOJIb30BaTh TEXHUYECKUE MPaBUiIa, HOPMBI,
ue CHUCTEMaTU3UPOBATh unctpykuuu, 'OCTel 1 npyryro
MHPOPMALIUIO U HOPMAaTUBHYIO JINTEPATYPY
COCTaBIIAITh TEXHUYECKHE
V-1 - IIpaBUIbHO UHTEPIIPETUPOBATD,
3a/laHus Ha
I'PaMOTHO U MOJHO COCTaBIISATh TEXHUYECKUE
IIPOEKTUPOBAHKE
3aJlaHus Ha IPOEKTUPOBAHUE
3JIEKTPOOOOPYI0BaHUS U
3JIEKTPOOOOPYTOBAHHUS U DIEKTPOCHAOKEHHUS
CUCTEM
ANIEKTPOCHA0KEHUS I1-1 - UmeTh mpakTUYECKUil ONBIT cOOpa
MaTepUajIoB JUIsl pa3pabOTKU TEXHUYECKOTO
3a/laHus, AHAIIM3UPYS U CUCTEMATU3UPYS
“H(pOpMAITHIO B TIOJTHOM 00BeEME
[1K-22 - Cnocoben 3-1 - U310’%kUTh HOPMATUBHYIO JIUTEPATYPY,
BBITIOJHATH pacyeT u IIPUMEHSIEMYIO IIPU IPOEKTUPOBAHUU
IIPOEKTUPOBAHUE CUCTEM
V¥-1 - O0ocHOBaTh TEXHUYECKUE PELICHUS IPU
ANEKTPOCHAOKEHUS
pacudere ¥ IPOCKTUPOBAHUU
AJIEKTPOYCTAaHOBOK,
3JICKTPOTEPMHUICCKUX [1-1 - UmeTh npakTUUECKUI OMBIT pacyeTa u
YCTaHOBOK MIPOEKTHUPOBAHUS CHCTEM, OPOPMIISAThH
IIPOEKTHYIO JOKYMEHTALUI0 B COOTBETCTBUHU C
HOPMAaTHUBHBIMU TPEOOBAHUSAMHU
[1K-23 - Cnocoben 3-1 - OOBICHUTH CXEMbl BO3YIIHBIX U
IIPUMEHATH 3HAHUS CXEM KaOeNbHBIX JIMHUH 3JIEKTponepeaayH,
BO3/YIIHBIX M KaOCJNbHBIX | OJHOJMHEWHBIE CXEMBI AIEKTPOCHAOKEHN,
JMHUHN 3JIEKTponepeiaut, | SKCIUIyaTallMOHHBIE PEXUMBI paObOThI
OJTHOJINHENHBIE CXEM 3JIeKTPO00OPYIOBAHUS
JIEKTPOCHAOKEHUS
. V-1 - AHanu3nupoBaTh CXEMbI BO3AYLIHBIX U
IIPOU3BOJCTBEHHOU .
KaOeIbHBIX JIUHUH JIEKTpOIIepe1adH,
IUIOLIA/IKH, .
OJTHOJIMHEHHBIE CXEMBI JIEKTPOCHA0KEHUS
9KCILTyaTallMOHHBIX
ANEKTPOOOOPYTOBAHUS
PEKUMOB PabOTHI
000pyI0BaHHU I1-1 - UmeTb nmpakTUYECKHU ONBIT 0OPMIICHUS
3JIEKTPOCHAOKEHUS CXEM BO3JlyIIHBIX U KaOEJIbHBIX JTMHUN
JNEKTPONEpeaun, OJHOJIUHENHBIX CXEM
JIEKTPOCHA0KEHHUS IIEKTPOOOOPYOBAHUS
OcHoBBI [1K-21 - Cnocoben 3-4 - U3105%kUTh IPUHLIUIIBI IOCTPOEHUS U
penenHomn aHAIM3UPOBATh U aHaJIM3a peKUMOB PaOOTHI AIEKTPUUECKUX
3alUThl CUCTEM CUCTEMATU3UPOBATh CXEM
3JIEKTPOCHAOXKEH | MHMDOPMAIIHUIO U .
P $op V-4 - AHanu3upoBaTh paboOTy JIEKTPUIECKOU
us COCTaBJISITh TEXHUYECKHE

3aaHus Ha

Ja(S20041




MPOCKTHPOBAHUE
ANEKTPOOOOPYTOBAHUS U
CHCTEM
INMEKTPOCHAOKEHUS

I1-4 - ImeTh npakTU4ECKUil ONBIT pacueTa U
MOJECJIIMPOBAaHNs HOPMAJIbHBIX U aBAPUIHBIX
pexumoB COC

ITIK-22 - Cnocoben
BBINOJIHATh PacyeT
MPOCKTUPOBAHUE CHCTEM
ANEKTPOCHAOKEHUS
3JEKTPOYCTAaHOBOK,
ANEKTPOTEPMUIECKUX
YCTaHOBOK

3-1 - I310XUTh HOPMATUBHYIO JIUTEPATYPY,
MPUMEHSIEMYIO0 TPU IPOESKTUPOBAHUH

V-1 - O60ocHOBaTh TEXHUYECKHE PELICHUS TTPU
pacueTe U MPOEKTUPOBAHUH

I1-1 - UMeTh npakTUYECKU OTBIT pacyeTa u
MIPOEKTUPOBAHUSI CUCTEM, ODOPMIIATH
MIPOEKTHYIO JOKYMEHTAIIO B COOTBETCTBHUH C
HOPMAaTUBHBIMH TPEOOBaHUSIMU

IIpoext 1o
MOJYJIIO
DNeKTpoCcHAOXKEH
ue

ITK-21 - Cniocoben
aHAIM3UPOBATH U
CHCTEMaTH3HPOBATh
nH(pOpMaLUIO U
COCTaBJISITh TEXHUYCCKHE
3aJjaHus Ha
MIPOSKTHPOBAHKE
AIEKTPOOOOPYAOBAHUS U
CUCTEM
IIEKTPOCHAOKEHUS

3-1 - 'paMOTHO UHTEPIIPETUPOBATD U
HCIO0JIb30BaTh TEXHUYECKUE MPAaBUIIa, HOPMBI,
unctpykuuu, 'OCTo1  u apyryro
HOPMAaTUBHYIO JINTEPATYPY

V-1 - [IpaBUsIbHO UHTEPHPETUPOBATD,
IPaMOTHO U TMOJHO COCTaBISATh TEXHUYECKUE
3aJlaHus Ha POCKTUPOBAHUE
ANEKTPOOOOPYIOBAHUS U DJIEKTPOCHAOKEHUS

I1-1 - UmeTh mpakTHYECKH OMBIT cOOpa
MaTepUaNIOB JUIsl Pa3pabOTKH TEXHHUYECKOTO
3aJ[aHusl, aHAJTM3UPYS U CUCTEMATU3UPYS
WHPOPMAIIHIO B TIOJTHOM 00beMe

ITIK-22 - Cnocoben
BBHITIONTHSATH pacyeT U
MPOEKTUPOBAHHUE CUCTEM
ANEKTPOCHAOKEHHS
ANEKTPOYCTAHOBOK,
ANEKTPOTEPMUIECKUX
YCTaHOBOK

3-1 - 310>XUTh HOPMAaTHBHYIO JIUTEPATYPY,
IIPUMEHSIEMYIO IIPHU IPOEKTUPOBAHUU

V-1 - O60ocHOBaTh TEXHUYECKHE PEIICHHUS TTPU
pacueTe U MPOSKTUPOBAHUH

[1-1 - UMeTh npakTUYECKU OIBIT pacyeTa u
MIPOEKTUPOBAHUSI CUCTEM, O(DOPMIIATH
MPOEKTHYIO JOKYMEHTAIMIO B COOTBETCTBHUH C
HOPMAaTUBHBIMH TPEOOBaHUSIMU

Pacuer u Bb16Op
AEKTPOOOOPYI0B
aHus

ITK-21 - Criocoben
aHATM3UPOBATh U
CHCTEMaTH3HPOBAThH
nH(pOpMaLUIO U
COCTABIIATh TEXHHUYECKHUE
3aJjaHus Ha
IIPOEKTUPOBAHUE
AIIEKTPOOOOPYAOBAHUS U
CUCTEM
ANEKTPOCHAOKEHUS

3-1 - 'paMOTHO UHTEPIIPETUPOBATD U
HCIOJIb30BaTh TEXHUYECKUE MPaBUIa, HOPMBI,
unctpykuuu, 'OCTs1  u apyryto
HOPMAaTUBHYIO JINTEPATYPY

V-1 - [IpaBuabHO UHTEPIIPETUPOBAT,
TPAMOTHO U MOJIHO COCTaBIIATh TEXHUYECKHE
3a7laHus Ha IPOEKTUPOBAHUE
ANEKTPOOOOPYIOBAHUS U STEKTPOCHAOKEHUS

I[1-1 - UmeTh mpakTHYECKHi1 OMBIT cOOpa
MaTepHANIOB Uil Pa3pabOTKH TEXHHUYECKOTO




3a7aHus, aHAIU3UPYS U CUCTEMATU3UPYSI
nH(OPMAILIHIO B ITOJIHOM 00bheMe

[IK-22 - CriocobeH
BBITIOJTHSATE PacyeT U
MIPOSKTUPOBAHHUE CUCTEM
3JIEKTPOCHAOKEHUS
JIEKTPOYCTAHOBOK,
ANEKTPOTEPMUUYECKUX
YCTaHOBOK

3-1 - U310%UTh HOPMATUBHYIO JIUTEPATYPY,
MPUMEHSIEMYIO TPU MIPOESKTUPOBAHUH

V-1 - O60ocHOBaTh TEXHUYECKHE PELICHUS IIPU
pacueTe U MPOEKTUPOBAHUH

[1-1 - UMeTh mpakTUUECKUI ONBIT pacyeTa u
IIPOEKTHUPOBAHUS CHCTEM, OPOPMIIAThH
IIPOEKTHYIO JOKYMEHTAIUI0 B COOTBETCTBUH C
HOpPMaTHUBHBIMU TPEOOBaHUSAMU

I1K-23 - Cnocoben
MPUMECHSITh 3HAHHS CXEM
BO3YIIHBIX ¥ KAOEIBHBIX
JIMHUH 3JIEKTpOIIepeauH,
OJIHOJIMHEMHBIE CXEM
ANEKTPOCHAOKEHUS
MPOU3BOACTBEHHOMN
IIOLIA/IKH,
AKCIUTyaTaIMOHHBIX
PEXUMOB pabOTHI
o0opyI0BaHUS
IIEKTPOCHAOKEHUS

3-1 - OOBSACHUTH CXEMBI BO3AYIIHBIX U
KaOeNbHBIX JTUHUN AJIEKTpOonepeaayH,
OJTHOJIMHEHHBIE CXEMBI DJIEKTPOCHA0XKEHUS,
HKCIUTYyaTalMOHHBIE PEKUMBI paObOTHI
3IEKTPOOOOPYAOBaHUS

V-1 - Ananu3upoBaTh CXE€Mbl BO3AYIIIHBIX U
KaOeIbHBIX TUHUI 3JIEKTpoIepe1adH,
OJTHOJIMHEHHBIE CXEMBbI JIEKTPOCHA0KESHHUS
ANEKTPOOOOPYAOBaAHUS

I1-1 - UmeTh nmpakTHYECKHU OMBIT 0(OPMIICHUS
CXEM BO3IYIIHBIX U KaOEJIbHBIX JINHUN
3JIEKTPOIEPEIaun, OJHOJIMHENHBIX CXEM
AIIEKTPOCHAOKEHUS HIIEKTPOOOOPYIOBAHUS

1.5. ®opma oOyuenust

O6yquI/Ie M0 AUCHUIITIMHAM MOAYJIA MOXKET OCYHICCTBIISATHCA B OYHOM Q)opMax.




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
OcHOBBI peJieliHOM 321U THI CUCTEM
3JIEKTPOCHAOKEeHUS

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 MuponoB Ctanucian KaHaugaT Jlouent 3JIEKTPOTEXHUKHU
EBrenbesnu TEXHUYECKUX HAYK,
0e3 y4eHoro
3BaHUA

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM HHCTUTYTA Y PAbCKUNA SHEPreTUUECKUN

ITporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

L MHpOHOB Cranuciaas EBFeHbeBI/I‘l, I[OIICHT, AJICKTPOTCXHUKH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

OCHOBHBIE OTpeeIeHUs U TOHATHS: GYHKLIUH PENICHHOM 3aIlUThL;
OCHOBHAs M pe3epBHas 3allnTa; OJIMKHEE U JajbHee
pe3epBUpOBaHKE; OTKA3 cpabaThIBaHUS, U3JIUIIHEE CpadaTbIBaHuUE,
ToXKHOe cpabarbiBaHue. CBONCTBA peIeHHON 3alUTHI:
CEJIEKTUBHOCTB; ObICTPOAEHCTBHE 3aILUTHI; YCTOHUYUBOCTD
(YHKIMOHUPOBAHNUS; HAJEKHOCTh (PyHKIIMOHUpOBaHUs. KpaTkas
HCTOPHS M MIEPCIIEKTUBBI PA3BUTHS 3AIINUTHI AIEKTPUIECKUX CETEH.

Hasnauenue peneiHoi
3alUTHI.

OCHOBHBIE TUITBI IEKTPUUECKUX CETEM: paAuaIbHbIE CETH —
pocTas pagualibHas JUHUS, IBOWHAs paaualibHas JUHUS,
paauanbHO-CTYTIEHYAThIE CXEMBbl; MATUCTPAJIbHBIE JINHUY;
Pa30MKHYTBIE U 3aMKHYTBIE II€TIIEBBIE CXEMBbI; CXEMBI C
pEe3epBHBIMU HCTOYHUKAaMU MUTaHus. O0IaCTH TPUMEHEHHS CXEM.
IIpuHuIEl TOCTPOEHUS
JJIEKTPUUYECKUX CETEN. PesknMbl
HEUTpaIu 3IEKTPUUECKUX
ceTel.

Bnusiaue pexxnma HelTpany Ha TOK OZHO(A3HOTO 3aMBbIKaHUS Ha
3emutio. [ISITh c11oco00B 3a3eMIICHHSI HEUTPAIHM CETH: CETh C
M30JIMPOBAHHOW HEUTPAJIbIO; CETh C KOMIIEHCUPOBAHHOM
HEUTPAIIBIO; 3a3€MJICHUE HENTPAIIU Yepe3 BBICOKOOMHOE aKTUBHOE
COTIPOTUBJIEHHE; CETH C TITyX03a3eMJIEHHON HEHTpasbio; CETh C

3¢ dexTHBHO 3a3eMIEHHON HelTpanblo. Kpurepun Beibopa pexxuma
HEUTpaJN 3NEKTPUUECKUX CETEH.




Toxu KOPOTKOT'O 3aMbIKaHUA B
CHUCTEMaXx 2JIEKTPOCHAOKEHHUS.

Buner moBpexaeHn# 1 HEHOPMATbHBIE PEKUMBI PaOOTHI
3JEKTPUUECKUX ceTel. XapaKTepUCTUKU TOKOB KOPOTKOTO
3ambikanus (K3). BausHue cxem coequHeHNs 0OMOTOK CHIIOBBIX
TpanchopmaropoB Ha Toku K3 Ha CTOpOHE BBHICIIETO HANPSKCHUS
pu pa3nuuHbIX BUaax K3 Ha cropoHe HU3IIEro Hanps>KeHUs
TpaHcopmMaTopa.

Oco0eHHOCTH pacueTa TOKOB
K3 mst openeneHust
[apaMeTPOB YCTPOICTB
pENEHHON 3alIUThI.

OcoGennoctH pacdera TOkOB K3 B 3IEKTPHYECKHX CETAX
HamnpspkerreM Beiie 1 kB u 1o 1 kB; Mmeroanku pacuéra TokoB K3.

HcToyHuky onepaTuBHOIO
TOKa.

W cTOYHMKY OIEpPaTHBHOTO TOKA, UCIIOJIb3YEMbIC Ha MMOACTAHIIMSIX
35-110-220/6— 10 kB, B pacnpenenuTelbHbIX MyHKTax 6-10 kB u
tpanchopmaropHbix nmoacraniusax 6—10/0,4 kB. [TocTosiHHBIH 1
MIEPEMEHHBIN OTIEPATHBHBIN TOK.

Tpancdopmatopst Toka (TT).
Cxewmsl coequnenns TT u
eTnel TOKa H3MEPUTEIbHBIX
opranos (M0O).

XapakrtepHbie pexuMbl padboTer TT. [lorpemHocTy; Kiracchl
TOYHOCTH; BIMAHUE BTOPUYHOU HArPy3KU U BETUYUHBI TOKOB,
MPOTEKAIOUIUX B CETH, Ha Kilacc TouyHOCTH TT; nmpeaenbHas
KpaTHOCTh epBUYHOTO ToKa. Beibop TT u onpenenenue nx
noryctuMoit Harpy3ku. Tpéxdaszubiii 1 ogHOGa3HbIH GUIBTPEI
TOKOB HYJIEBOM IOCJIEIOBATENIbHOCTH. JJaTunKy ToKa, KaTyIlIKa
Porosckoro.

Tunossie cxeMmbl coeauaenus TT u MO: monsitue
YYBCTBUTEIBHOCTHU PENICHHOM 3a- IIUTHI; BIUSHUE CXEM
coenqudenns TT u MO; pnusaue Buga K3; BausHue
MecToronoxenus: K3 — B muHUM win 3a TpaHchopMaTopoMm;
BIIUSTHUE CXEM COCTUHEHUS 0OMOTOK CHIIOBBIX TPAaHC(HOPMATOPOB.
AHan3 BEKTOPHBIX JUArpaMM U COOTHOIIEHHUS TOKOB 10 (pa3am co
croponsl BH u HH cunoBeix Tpanchopmaropos. OneHka
YyBCTBUTEIHHOCTH 3aIUTHI TUHUU dJIeKTponepenadn. OmeHka
YYBCTBUTEJIBHOCTH 3aIIIUTHI CHJIOBBIX TPaHC(HOPMATOPOB
Hanpspkenuem 110/10 u 10/0,4 xB.

TpancdopmaTopsl HanpsHKEHUS
(TH).

XapakTtepHbie pexxuMbl padoTel TH. ITorpemaocTy, Kiracch
tounoctu. OnHodaszusie u Tpéxdazupic TH: HOM, HOJI, 3HOJI,
HTMU, HAMU, HAMUT; xapaKTepuCTUKH.

3ammTa IEKTPUIECKUX CETeH
HanpspkeHueM 1o 1 kB
TUTAaBKUMU TIPEOXPAHUTEISMHU.

Buasl TokoBbIX Harpy3ok Ha 35eMeHTsl COC. [IpuHuun 3amuThl OT
TOKOBBIX IIEPErPY30K: COOTHOLIEHHUE BPEMS - TOKOBBIX
xapakrepuctuk (BTX) — npomyckubix anemenToB COC,
Harpy304HbIX ¥ 3aliUTHbIX. BTX miaBkux npegoxpaHurenei.
VYcnoBus BeIOOpa MIIABKUX BCTABOK; MPOBEPKA CEJICKTUBHOCTH.
Mertoauka noctpoenrss BTX miaBkux BCTaBOK MO KaTal0KHBIM
JIAaHHBIM C Y4€TOM pa3dpoca rmoBpeMeHH cpabarbiBanus. OCHOBHBIC
THUIIBI U YCTPOICTBO NpeoxpanuTeneii HanpsbkenueM 380 B, 6-10
kB. ITonsTie TOKOOrpaHUYEHHUS INIABKUMU IPETOXPAHUTEISIMU.




3ammTa AIEKTPHISCKUX CeTeH
HanpspkeHueM jo 1 kB

[lonsTHE TPEXCTYNIEHUATON TOKOBOM 3alIUTHI (MAaKCUMAaJIbHOM
TOKOBOW 3aIIMTHI) HA IPUMEPE aBTOMATUYECKUX BBIKJIIOYATENICH:
3alUTa OT NEePETpy3a, CEIEKTUBHASA TOKOBAs OTCEYKA, MTHOBEHHAs
TOKOBas oTceuka. Tumossie 3ammuTHBIe BTX AB. Bri6op
BhIKITIOYaTenel. Beibop ycraBok AB Juis 3amuTe
ANIEKTPO/IBUTATENICH; TMHUN M NIMHHBIX COOPOK; 3aIUThl COOPHBIX

9
ABTOMaTHICCKUMH il tpanchopmatopHoi noacranuuu (TIT). [TonsTre
BbIKIfoUaressiMu (AB). TOKOOTpaHUYCHUS ¢ moMonibio AB. 3amuTa ot oHO(da3HBIX
KOPOTKHX 3aMbIKaHUH Ha 36MJII0 B 3JIEKTPUUECKON CETH
HanpsokeHueM 10 1 kB. Ilonsitue Tokoorpannuenus AB.
TepMUHBI U OCHOBHBIE OIIPEAEIICHUS, UCII0JIb3YEMBIE B POCCUICKOM
1 3apyOeKHOM TUTepaType AJIs OMUCAHHS XapaKTEPUCTHK
0630p KOMMYTALHOHHEIX U 3IEKTPUYECKOMN CETH U 3aIIUTHBIX anmnaparoB. [InaBkue
10 3allMTHBIX alllIapaToB MIPEIOXPAHUTENH U UX XapaKTEPUCTUKU. ABTOMaTHYECKUE
HanpskeHueM 10 1 kB. BBIKJTIOYATEIH OTE€YECTBEHHOTO M HHOCTPAHHOTO MPOU3BO/ICTBA.
OOm1as xapaKTepHCTHKA MTOCTPOeHHUs P3 B 3JIEKTPHUECKHX CETIX
HanpspkeHueM 1o 1 kB. ITonstie «Opranuszanus 3aiuTe Mpu
OpraHH3auus 3AIIHTHI BbIOOpE U pacuérax ycrpoiictB P3 anementor COC. [Tpumepst
11 SIEKTPUYECKUX ceTeit pacuéra penelHON 3aluThl C TOMOUIBI0 IpeAoxpaHuTencii u AB:
Hanpsukennem 10 1 KB. JIBUTATEJICH; MUTAIOIIUX JIMHUW; BBOIHBIX U ceKIMOHHBIX AB TII;
KBapTHUPBI.
3amura Tpanchopmaropa HanpspkenueM 10/0,4 kB. 3amuTa muHMiA
aNeKTpornepenayu HanpsbkeHuem 6—10 kB.
3amura pacupeaeIuTeIbHbIX MyHKTOB HanpsokenueM 6—10 kB.
WTa CUJIOBBIX TpaH MaTopoB Hampspkeruem 110-220/6—10—
TpeboBannss HOpMaTHUBHBIX gsz ch 710 6 paHC(OpMATOpOB Harp 25 i 10 2020 OB/6 0
kB. UT HBIX IIMH HarpsokeaueM 35—110-220 kB.
JOKYMEHTOB K 3aIlUTE afura coop aNpsDKCHHC
SJIEKTPUIECKHUX CCTCH 3aiuTa BO3MYIIHBIX M KaOCIbHBIX JIMHUN HanpsukeHueMm 35—110—
12 HanpspkeHueM Beie 1 kB. 220 xB. 3ammra KOHIEHCATOPHBIX yCTaHOBOK.
(ITpaBmma yctporicTBa
3JIEKTPOyCTaHOBOK. Pa3n. 3, 4, 3arura 31eKTPOABUraTeICH.

3) 3ammra TpaHchOpMaTOPOB AEKTPOTEPMUUECKUX YCTAHOBOK.
3amura TpanchopMaTopoB MOTYPOBOJHUKOBBIX
peoOpa3oBaTeIbHBIX YCTAHOBOK
Onpenenenue CUCTEMBI 3alIUTHI; PYHKIWH 3aIINUT; aITOPUTM
OTKJIFOYEHUS 3aLIUT C HE3aBUCUMOM U 3aBUCUMOM OT TOKa
BBIJIEPKKOM BpEMEHU. BU/Ibl CEIEKTUBHOCTU: BPEMEHHAs

TIpHHIMNBL IOCTPOCHNS CEJIEKTHBHOCTb; TOKOBAsI CEJIEKTUBHOCTb; JIOTUYECKAs
13 3aIUTHI JEKTPUUECKUX CeTel

HanpspbkeHueM Boire 1 kB.

CEJICKTUBHOCTb; CEJIEKTHBHOCTH C MTOMOIIIBIO HAITPABICHHON
3aIUTHI; CENIEKTUBHOCTD C TIOMOIIBI0 Au(PepeHITNaTbHON 3alliTHI,
MIpOIONTbHAS | TToTiepedHas qudepeHInaibHbIe 3alInuThI;
CEJICKTUBHOCTH TI0 TOKY TUTIOC BpEMEHHAS CEJICKTUBHOCTE;
JOTUYECKast TUIIOC BPEMEHHAs CEICKTUBHOCTD; BPEMCHHAS




CEJIEKTUBHOCTb ILJTIOC CEJIEKTUBHOCTH HAIlPaBJI€HHOW 3alllUThI;
JIOTUYECKas CEJIEKTUBHOCTD IUIIOC CEJIEKTUBHOCTh HAIlPaBJICHHON
3aIUTHI; CEIEKTUBHOCTD JU(PHEPEHIIHAILHON 3alUTHI TUTI0C
BpEMEHHAas CEIEKTUBHOCTb.

3ammra CHIOBBIX

Buner moBpexaeHnit criioBsIX TpanchopmaropoB. TpeboBanus,
MPeIbABISIEMBIX K 3alIUTaM TPaHC(HOPMAaTOPOB HAMPSKEHHEM 6—
10/0,4 xB. Opranuzanws 3amuTthel TpanchopmaTopos 6—10/0,4 kB;

14 TpaHcOpMaTOpoB pacyeT yCcTaBoK UX 3amuThl; nocrpoenue BTX 3anmut. [Ipumepst
HanpskerueM 6-10/0,4 kB. pacuéra peneiHOH 3aIuThl TPaHC(POPMATOPOB HANIPSKEHHEM 6—
10/0,4 xB.
OO6mme TpedoBaHMsI, MPETBIBIIEMBIC K 3aIIUTaM dJICKTPHIECKIX
ceteil. J[marpamMmma ceneKTUBHOCTH BPEMEHH cpabaThIBaHUA
3amuTsl. OpraHu3anys 3aluiiThl Ha pa3HbIX CTYTIEHAX
3JeKTpUUECKHX ceTell HanpsikeHneM 6—10 kB. Pacuet ycTaBok
Opranusarus 3aiuTsl 3alUT: paAuaIbHON JIMHUY, nuTatomen onny TII; maructpansHoi
15 DJICKTPUYCCKUX CeTeH JUHUY, nUTarome Heckoapko TII; panuanbHONM TUHUY, MUTAIOIICH
HanpsokeHuem 6-10 kB. PII; BBOOHBIX 1 ceKIIHOHHOr0 BeIKIouarens PII; ocobenHocTH
noctpoeHus u cornacoBanre BTX 3amut pa3zubix cryneneit COC.
IIpumMepsl pacuéTa aNEeKTpUUECKHUX ceTel HanpsbkeHneM 6—10 kB.
Pacmnpenenenne TOKOB B KOHType HyJIEBOH MOCIEN0BATENbHOCTH
npu O33. TpeboBanus k 3ammram oT O33 B 31€KTPHUYECKHUX CETIX
3amwTa OT 0AHO(hA3HBIX HanpspkeHneM 6—10-35 kB. YcTpolicTBO KOHTPOJIS H30JIALIUN CETH
16 3ambIkanuid Ha 3emmo (O33) B | ¢_10-35 kB. Henanpasnennas Tokosas 3amura ot O33.
SJICKTPHICCKHX CETAX [TpuHIUIEI TOCTPOSHMS YCTpOicTB 3ammuTh! oT O33
HanpskenueM 6-10-35 kB. OTEYECTBEHHOT'O U MHOCTPAHHOTO MTPOU3BOICTBA.
Bunasl moBpexieHu 1 HEHOPMAIBHBIX PEKUMOB PaOOTHI
TpaHchopmaTopoB. Opranuszanys 3amUTh TPaHCHOPMATOPOB
HanpspkeHueM 35—-110-220/6-10 kB. {uddepeninanpaas TokoBas
3ammra TpaHc(opMaTOPOB: MPUHIIMII ACHCTBHS; PACUETHBIH TOK
3ammTa CHIOBBIX HeOaslaHca; BapUAHTBI IIOCTPOCHHS 3aIUThL. ['a30Bast U cTpyiHas
17 TpaHc(popmMaTopoB 3aIIUTHL. 3auTa OT neperpy3ok. CeleKTUBHAS TOKOBAs 3alTUTa C
HanpspkerneM 35-110-220/ 6— | gesapucumoit ot Toka BBIJIEP/KKON BpeMEHU. MTHOBEHHAsI TOKOBas
10 xB. OTCeuKa. 3alllUThl, yCTAHOBJICHHBIC HAa BBOJHBIX U CEKITHOHHOM
Boeikmovarenax Ha cropone HH T1C. 3amura cOOpHBIX IIMH
Hanpspkenuem 6—10 kB TIC.
3aIuTa paMATBHBIX JHHHI 3amura ot Mexaydasueix K3. 3ammura ot K3 Ha 3emitto. Metoauku
18 Hanpsokennem 35-110-220 kB, | Paciera.
nutaroux [1C.
[loBpexxaeHns: 1 HEHOpPMaJIbHBIE PEKUMBI pAOOTHI KOHAEHCATOPOB.
3ammra KOHIEHCATOPHBIX Oprasun3zanus 3aMThl KOHACHCATOPHBIX YCTAHOBOK M CHJIOBBIX
19 YCTaHOBOK M CHJIOBBIX pe30oHaHCHBIX (MIBTPOB. PacueT ycTaBOK 3amnThI

PE30HAHCHBIX (PUIBTPOB.

KOH/ICHCATOPHBIX YCTaHOBOK HampspkeHueM 10 kB u HanpsbxkeHneM

380 B.




HenopmainbHbIe pesxuMbl paOOTHI ¥ BUJIBI TOBPEXKICHUH
anekTpoaBurareneil. OpraHu3amus 3arUThl ACHHXPOHHBIX H
CHHXPOHHBIX JIBUrateliel HanpspkeHueM Boilie 1 kB u nBurareneit
20 3amura SNMeKTPOABUIaTeNel. | yanpsskennem 1o 1 KB. MeToauka pacyera 3aluThl
3JIEKTPOJBUTATETIEH.
Oco0eHHOCTH 3alHUTHI U HenopmanbHbIe pesxuMbl paOOTHI ¥ BHIIBI TOBPEXKICHUH.
11 aBTOMAaTUKH TpaHchopMaTopoB | OpraHu3amus 3alIUTEL 1 METOANKA e€ pacuéra.
AIEKTPOTEPMHUIECKUAX
YCTaHOBOK.
OCcoOeHHOCTH 3aIUTH U HenopmanbHbIe pesxuMbl pabOTHI ¥ BHITBI TOBPEXKICHUH.
ABTOMAaTUKH Opranu3anys 3aIUTH 1 METOANKA e€ pacdéra.
22 TTOTYTIPOBOTHUKOBBIX
peoOpa3oBaTEIHHBIX
arperaros.
OO0acTu IPUMEHEHUS U PSKUMBI pa0OTHI TEHEPATOPOB MAJIOH U
3aiuTa reHepaTopos cpennei MomHOCTH. OcoOeHHOCTH pacdyéra TokoB K3,
23 3HCKTP03ferH Manoi 00YCIIOBJIICHHBIX TEHEPATOPAMH, U KX COOTHOIICHHE C CETEBBIMH
CpEAHCH MOIIIHOCTH tokamu K3. OcoGeHHOCTH MOCTPOEHUS 3aIIUThl U aBTOMaTHKU.
moTpeduTeNnen.

1.3. HaHpaBHCHI/Ie, BH/IbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHN

Tabmuma 1.2
Hanpasnenue Bun L —.
BOCIHUTATENBHON | BOCHUTATCNBHOU | pooiriroro o o KoOMITeTeHIHs Pesybratst
eITeIbHOCTH NeATeILHOCTH JEeATENBHOCTH 00yuenus
[Ipodeccuonansh | nenenanpasinenHa | TexHomorus [TK-22 - Cnocoben 3-1 - U3n0xuth
0€ BOCIIUTaHUE g paboTa ¢ dbopMupoBaHUS BBITIOJIHATH PACYET U | HOPMATUBHYIO
uH(popManuen YBEPEHHOCTH U MIPOEKTUPOBAHUE IuTEpaTypy,
JUTSt TOTOBHOCTHU K CUCTEM MIPUMEHSEMYIO
UCIIONIb30BAHUS B | CAMOCTOSITENILHOM | DIIEKTPOCHAOKEHHS | TIPU
MPaKTUYECKUX yCHEUTHOM AJIIEKTPOYCTAHOBOK, | MIPOEKTUPOBAHUH
HEeJX npoecCHOHANIBH | AIEKTPOTEPMUICCKU

OU AeATENbHOCTHU

Texnomorus
CaMOCTOSITEIILHON
paboThl

X YCTaHOBOK

V-1 - ObocHOBaTHL
TCXHHUYCCKHC
pEIICHUS TIPH
pacuere u
MIPOCKTUPOBAHHUH

I1-1 - Umeth
MIPaKTUYECKUI
OTIBIT pacyeTa u
IIPOEKTUPOBAHUS
CHUCTEM,
oopmIATh
IIPOEKTHYIO




JTOKYMEHTAITUIO B
COOTBETCTBHUH C
HOPMaTHBHBIMH
TpeOOBaHUSIMHU

1.4. IIporpamMmma JUCHUIUIMHBI pEATM3YETCS Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanus .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI
OCHOBBI peJieifHOM 3alUThl CHCTEM YJIEKTPOCHAOKEHH S

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. ®enoros, B. II.; TlpoekTupoBaHne MHKPOIPOIECCOPHBIX 3alIUT TEHEPATOPOB M OJIOKOB TEeHEpaTOp-
TpancpopmaTop : ydeOHO-MeToauyeckoe rmocobue.; M3marenbcTBO  YpanbCKOro  YHHBEPCUTETA,
ExarepunOypr; 2014; http://biblioclub.ru/index.phppage=book&i1d=276026 (DnexkTpoHHOE U3AAHUE)

2. , Yumukun, M. TI'., TomoBan, A. T., I'pymunckwmii, II. T'., Ilerpos, I'. H., ®emoceeB, A. M.;
DIIeKTPOTEXHUYECKUH  CIpaBOYHUK; ['oc. 3Heprermyeckoe u3A-Bo, MockalJlenunrpam;  1952;
http://biblioclub.ru/index.phppage=book&id=213980 (D3nexTpoHHOE U3TaHHE)

ITeyaTHbIe H3TaHUSA

1. AnpapeeB, B. A.; Peneiinas 3ammra u aBTOMaTHKa CHCTEM 3JIEKTPOCHAOKEHUS : yU4eOHHK JUISl BY3O0B.;
Bricuras mkona, Mockga; 2006 (1 2k3.)

2. Aunpees, B. A.; Peneiinas 3amura 1 aBTOMaTHKa CUCTEM JIEKTPOCHA0XKEHUS : yuel. 7S CTYIEHTOB BY30B,
00y4aromuxcst MO CIEeHUATBHOCTH "DJIeKTpocHaOKeHHe" HampaBlIeHUs MOATOT. "DIEKTpOdHEpreTHka'.;
Bricmas mkona, Mocksa; 2007 (1 3k3.)

3. Auapees, B. A.; Peneiinas 3ammra cucteM 3JeKTPOCHAOKEHUS B IPUMEpax M 3aj1adax : yued. mocooue Juist
CTYJIEHTOB BY30B, O0yYarOUIMXcs 110 CEeNUaIbHOCTH "DiiekTpocHabxenue".; Boicias mkona, Mocksa; 2008
(5 9x3.)

4. JlpsixoB, A. @., Osuapenko, H. W.; MuxkpomnporeccopHas aBTOMaTHKa W pejeiiHas 3amura
AIIEKTPOIHEPTETHUCCKUX CHCTEM : y4eO. mocobue il CTYJIEHTOB BY30B, OOYYAIOIIMXCS MO HAMPABICHUIO
noarot. 140200 "Onekrposnepreruka’.; MOU, Mocksa; 2008 (1 3k3.)

5. ®enoroB, B. II.; IlpoexktpoBaHMEe MHUKPOMNPOLECCOPHBIX 3alUAT HJIEMEHTOB JJEKTPHUUYECKUX CETeH
HarnpsbkeHueM 110-220 kB : yueOHOE mocobue st CTyIeHTOB, oOy4Jaroniuxcsi mo HampasiaeHusM: 140400 -
DIIeKTpOdHEPTeTHKA U dIeKTpoTexHuKa, 140200 - Dnektposnepreruka.; YpdVY, ExarepunOypr; 2013 (15 7k3.)

6. UepnoOpoBos, H. B., CemenoB, B. A.; PeneiiHas 3amura SHEPreTHUYECKUX CUCTEM : Yued. mocodue ist
SHEPT. CHEeNUaIbHOCTEH cpeal. mpod. yued. 3aBeieHuit.; DHeproaromusaat, Mocksa; 1998 (4 »k3.)

7. bepkoBu4, M. A.; OCHOBBI TEXHHKH PEJICHHON 3alnThl; JHEeproaromusaar, Mocksa; 1984 (6 7k3.)

8. bacc, O. U., Hoporyuues, B. I'., /Ibakos, A. ®@.; Peneiinas 3ammra dJIEKTPOIHEPTETUUYECKAX CUCTEM : YueO.
b 2 9 9 b b

nocoOue A CTYAEHTOB BY30B, oOywaromuxcs 1o HampasieHuto 551700 "DnexkrtposHepretuka" 1o

mucrurinHe "Peneitnas 3ammra snektposnepret. cucrem'.; MOU, Mocksa; 2002 (1 5k3.)

9. ; IIpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK. Bee aeiicTByrome pa3aensl IECTOro U CeIbMOro U3JaHui ¢
W3MEHEHUSIMU U TONOTHEHUAMHU 10 cocTosiHuio Ha 1 ampens 2011 rona; KHOPYC, Mocksa; 2011 (1 9k3.)

10., bogpyxuna, C. C.; IIpaBuna ycTpoiicTBa 3JeKTpOYCTaHOBOK. BOMpOCkI 1 OTBETHI : yueOHO-IIPaKTUYECKOe
nocobue.; KHOPYC, Mockaa; 2014 (1 3k3.)

11., onsxos, B. E., IIpockypun, I'. M., Tpouenko, A. A.; TeopeTndeckre 0OCHOBbI IOCTPOEHUS JTOTUYECKON



YACTHU PEJICHHOM 3aIUThl M aBTOMATHKHU dHEprocucteM; DHeprus, Mocksa; 1979 (7 7k3.)

12. T'enbdang, S. C.; PeneitHas 3ammra pacnpeAeUuTeNbHBIX ceTeil; DHeproaromusaar, Mocksa; 1987 (11
9K3.)

13. [Mabax, M. A.; PacueTsl peneiiHON 3alUThl U ABTOMATHKU PACIPEICIUTEIbHBIX CeTel; DHeprus,
Jlenunrpanm; 1985 (21 3k3.)

14. laban, M. A.; 3amuTa TpanchopmMaTOpoB paclpeleauTeNbHBIX ceTei; DHeprousnar, Jlennarpazn; 1981
(1 9x3.)

15. lTaban, M. A.; 3ammuTta Tpanchopmaropos 10 kB; Dueproatomuzaat, Mocksa; 1989 (12 3k3.)

16. aban, M. A.; MakcumanbHas TOKOBas 3alluTa; JHeproaTroMusnaar. JIEHHHIpaJCKoe OTIeNIeHuE,
Jlenunrpan; 1991 (3 5k3.)

17. Uepnobposos, H. B., Cemenos, B. A.; Peneiinas 3ammra SHEPreTHYECKUX CHCTEM : Yuel. mocodue st
SHEpT. crienuanbHOCTEN cped. mpod. yued. 3aBeaeHuil.; JueproaroMusaat, Mockaa; 1998 (4 sk3.)

18. denocees, A. M., @enocees, M. B.; Peneiinas 3amuTa 371€KTpOIHEPTEeTHUECKUX CUCTEM : YUEOHUK ISt
BYy30B.; DHeproatoMuzaat, Mocksa; 1992 (7 sk3.)

19. CockuH, 3. A.; ABTOMaTu3aysl YIpaBIeHHUs NMPOMBIIUICHHBIM YHEPrOCHA0KEHUEM; DHEeproaToMHu3aar,
Mockaa; 1990 (8 3k3.)

20. KpusenkoB, Kpusenko, B. B., Homemra, B. H.; Peneiinas 3amura M aBTOMaTHKa CHUCTEM
aNeKTpocHaOkeHus : Y4eb. mocobue it By30B.; DHeprousaar, Mocksa; 1981 (6 3k3.)

21. Csenuanckuii, A. M., Tpeitzon, 3. JI., Muyxun, JI. A.; DnexrpocHa®xeHHEe U aBTOMAaTH3AIUS
AIIEKTPOTEPMHUYECKUX YCTAHOBOK : YUYEOHUK JJISi TEXHUKYMOB.; DHeprusi, Mockaa; 1980 (1 7k3.)

22. , ®enopos, A. A.; CrpaBOYHHK MO 3JIEKTPOCHAOKEHHIO M D3JEKTpooOopyaoBaHuio : B 2 1. T. 2.
DnekTpoobopyaoBanue ; DHeproaromuzaat, Mocksa; 1987 (4 sk3.)

23., bapeibun, 0. I'.; CnpaBo4HUK MO NPOEKTUPOBAHUIO 3JEKTPOCHAOKEHUs; DHeproaTomMusaar, Mockaa;
1990 (8 7k3.)

24., Anuapona, T. B., Kamenesa, B. B., Katapckas, A. A., CepbunoBckuii, I'. B., Degopos, A. A.; CipaBOYHHK
M0 DJICKTPOCHAOKEHUIO TPOMBIIIUICHHBIX TPEANPUATHH : DJIEKTPOOOOPY/IOBaHME U aBTOMAaTH3AIlUS;
Dneprou3aat, Mocksa; 1981 (7 3x3.)

25. biok, B. M.; DieKkTprdecKue CeTy U CUCTEMBI : Y4e0. mocoOue JIJIs 3JIEKTPOIHEPT. CIIEIUATBLHOCTEH By30B.;
Bricmas mkoma, Mockga; 1986 (16 5k3.)

26. , I'epacumon, B. I'., TlomoB, A. W., HpsikoB, A. @., JlabynmoB, B. A., Mopo3kun, B. II;
DneKTpoTeXHUUECKHi cripaBovHUK : B 4 T. T. 3. IIpou3BoACTBO, Mepenaya U pacpeaeieHUe dICKTPUICCKOM
sHeprun; MOU, Mocksa; 2004 (65 7k3.)

27. , Tumenko, 0. H., Amnacracues, II. W., Bapeioun, 0. I'., Tumenxo, KO. H.; CnpaBounuk mo
IPOEKTHUPOBAHUIO JIEKTPUUECKUX CETEeH U 3JIEKTPOOOOpyAOBaHUs; DHeproaToMusaaT, Mocksa; 1991 (13 sk3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, MHGPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
study.urfu.ru;
elar.urfu.ru;

lib.yrfu.ru

Matrepunansi gas jauy ¢ OB3



Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIOJIBb30BaHUEM SKPAaHHOM JTYTIbI

Y HaCTPOMKOM KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe U MOHUCKOBBIC CUCTEMbI

http://www.cntd.ru/
http://www.opengost.ru/.
http://gostexpert.ru/.

http://standartgost.ru/.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OCHOBBI pesieiiHOM 3aIUTHI CHCTEM JIEKTPOCHA0KEeHU S

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CTIEUATU3UPOBAHHBIM M J1a00PaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedyeHueM

Tabnuna 3.1
Ne Buapl 3ansaTmii OCHa].lleHHOCTb crmenMaJbHbIX HepequL JUIECH3UOHHOI'0
n/n l'[OMell.[eHHﬁ H HOMemeHHﬁ AJs nporpaMmMHoOro o0ecneyeHnst
CAMOCTOAATEIbHOI PadoThI
1 Jlexkuuu MeGenb aymuropHast He Tpedyercs
KOJIMYECTBOM pabovmX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB
Pabouee mecto npemnomaBarens
Hocka ayautopHas
[Tepugepuiinoe ycTpoiicTBO
2 [TpakTrueckue 3anatus | Mebenb ayauTopHas ¢ Mathcad 14
KOJIMYECTBOM pabovMX MECT B
AutoCAD 2014
COOTBETCTBUH C KOJIMUYECTBOM
CTYJIEHTOB Kowmmnac - 3D, Bepcus 15
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[TepcoHanbHbIE KOMIBIOTEPHI 1O
KOJINYECTBY 0OYYaIOLINXCS
3 JlabopaTtopHusie [Tepconanpubie kommbioTepsl 0 | Office Professional 2003 Win32
3aHATHS KOJIMYECTBY O0YUarOIIHXCS Russian CD-ROM
Mathcad 14
4 Koncynpraruu Me0Genb ayTuTOpHas ¢ He Tpebyercs
KOJIMYECTBOM pabovMX MECT B




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB
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1 [Manuaa Enena IlaBnoBHa K.TIe/.H., 6e3 JloueHT Kadenpa
YYCHOTO 3BAHHUS IIEKTPOTEXHUKHU
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1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [Illaauna Egena IlaBioBHa, [lonent, Kageapa 31eKTpoTeXHUKH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Koxn
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI

Kparkas xapakrepucTHKa JUCUUIUIMHEL, €€ LEH, 3a1a41, 00beM,
coJiep>kaHue, TIOPAJOK N3yUeHHs MaTepHana, CBS3b C APYTHMHU

P1 Baeenie JUCLUUIUTUHAMH Y4eOHOTO Iu1aHa. @opMbl KOHTPOJIS
CaMOCTOSITEIbHON paboThl. XapaKTepUCTHKa yueOHOU TUTEpaTyphI.
Marematndeckas 6a3a, He0OX0AUMAs! IPU U3yUYSHUH PACUETHBIX
[apaMeTpoB.
Pexxumbl paboThI HeHTpasei AMeKTpOyCTaHOBOK. Pabora
3JEKTPOYCTAHOBOK C U30JMPOBAHHON HEUTpabto. CeTH ¢

P2

N TITyX03a3eMJICHHOW HeWTpaibio. PaboTa 351eKTpoycTaHOBOK €
Pexxumbl paboThl HEHTpamu .
T1 PE30HaHCHO-3a3eMJIEHHBIMU HeWTpansmu. [Ipenmyiectsa,
HEOOCTAaTKHU U 00J1aCTh MMPUMCHCHUA pa3HbIX BUAOB 3a3€MJICHUA
HedTpamu. 11YD.

O6mme cBenenus. TepmuHOIOTHsA. CXEMBI 3aMEIICHIS.
[Tapametpsl pacyeToB. OcOOEHHOCTH pacyeThl TOKOB K.3. IS
HaIpsHKEHUS BhIIIE

P3 PacueT TOKOB KOPOTKOTO
3aMbIKaHUs B CUCTEMAX 1000 B. TOCT 52735-07 - KopoTkue 3aMbIKaHUS B
T1 JIEKTPOCHAOXKEHUS JIEKTPOYCTaHOBKAX.
Mertonuka pacueTa B 3JIEKTPOYyCTaHOBKAX IIEPEMEHHOI'O TOKa
HanpspkeHueM cBele 1 kB.
P3 TepMuuecKoe U NIEKTPOAUHAMUYECKOE JEHCTBUE TOKOB KOPOTKOTO

3aMBIKaHUS.
T2




P3

MeTtonas! Cp€ACTBA OIrpaHUYCHUSA TOKOB KOPOTKOI'O 3aMbIKaHHUA

T3
P4 TpancdopmaTopHbIe 1 [Mpunnun Beidopa TpancopmaTtopos Ha ['TIIT npombltieHHOTO
pacrpenenuTeabHbIe MPEaNPHUITHS
T1 MOJICTaHIIH
Br160p uncna 1 MOIIHOCTH HEXOBBIX TPaHCPOPMATOPHBIX
P4 MOJICTAHIMH, C yY€TOM KOMICHCAIIMH PEAKTUBHOIN MOITHOCTH.
T2 KomnoHoBka Tpanc)opMaTOpHBIX MOJICTAHIUHA C Y4€TOM
KaTeropuu MoTpeOuTeneH.
P5 CXeMBI HMeKTPOCHAGKEHHS Cxewmsbl anexktpocHabxenus 220 , 110, 35 kB s nutanus
T1 TPOMBIIILTEHHOTO MpempusTHst | TPOMBIIIIEHHBIX IPETPHATHI.
CxewMbl anektpocHab)enus 10- 6 kB s mutaHus
P5 BHYTPH3aBOJICKOTO AJIEKTPOCHAOKEHHS IPOMBIIIIEHHOTO
npeanpusTus. PaguanbHble CXeMBbI 3JIEKTPOCHA0KEHUSI.
T2 MaructpanbHble CXeMBbI JIEKTpOCHAOKeH . CMEIIaHHbIE CXEMBI
3NIEKTPOCHA0XKEHUSI.
P5 CriocoObI IPOKIIAIKK Ka0ETbHBIX KOMMYHUKAIMH 115
CoBpemeHHas kabenpHast
BHUTPH3aBOACKOTO dJIeKTpocHaokeHus. Kabenp u3 ciuroro
T3 HPOLYKIHS
MOJINATUIICHA.
P5 BricokoBonbTHBIE JTHHAM dJeKTpornepeaadn. [IpoBoaa mapku AC.
BbICOKOBOJIBTHBIE TUHUT
Tunst onop Ha Hanpsokenue 220, 110, 35, 10 xB. U3onstopsr ,
T4 3JIEKTpOIIEepeaun
MpUMeHsIeMbIe Ha YHEPrOOOBEKTaX.
O6mue monoxennd. TexHuaeckrne yCTpOHCTB 3aIIUTHL OT
P6 nepeHanpspkeHus. OrpaHUdUTeNH NepeHanpspKeHUs HelTMHEeHHBIE.
ITpuHIBIIB! BHIIOTHEHUS .
. Hocrounctea OITH. Konctpyxkius OITH. Ipuniun nefictus.
T1 3aILIUT OT MEePEHANPSIKCHUI
Mertoauka BeIOOpa ocHOBHBIX mapamerpoB OITH. O6mue
TpeOOBaHMA U BEIOOP OrpaHUYHTENEH TepeHANPSKEHUI.
P7 CoBpeMeHHasi amnmaparypa Ha | BeikirouaTenu, pa3beIMHUTENH. Y CIOBUS BEIOOpa U
Hamnpstkenue 220,110, 35, 10 | skcmuryaTamum.
T1 «B
Tpanchopmaropsr Toka U HanpshKeHUs Ha Harnpsbkerue 110, 35,
P7 10- 6 xB.
2 VsmeputenbHas anmnaparypa | (g ocHoBHOM C 2IEra3oBoil H30MAIHeH). YCIoBHS BHIOOpA H
akciuTyaTanmi. [lpumenenne Pokinoy3epoB Ha MPOMBIIUIEHHBIX
MPEaNPHUITUAX
WHHOBaIMK M TEHIECHIIMU PAa3BUTHSI KOMMYTAIIMOHHOW 1
M3MEpUTENbHON anmnapaTypsl IpuMeHsemon B cxemax 110, 35, 20
P8 3akiroueHue P PATyPEL I P

10, 6 kB nysa BHYTpHIIeX0BOTO 251eKTpocHadkeHus ( B cxemax OPY
[JIAaBHBIX TOHU3UTEIBbHBIX TOACTaHLIN)

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hanpasnenue Bun Texnonorus KoMmnerenmus Pesynbrarsl
BOCIIUTATEIbHON | BOCIMTATEJIBHON | BOCIHTATEIbHOU o0ydeHus
IeSITEILHOCTH




JACATCIIBHOCTH

JCATCIIBHOCTH

[Mpodeccronansu
0€ BOCIIHTaHHE

poOpHEHTAIIO
HHast
JeSITETLHOCTD

Texuomorusa
CaMOCTOSITEIILHOU
paboThI

[MK-21 - Crocoben
AHATM3UPOBATH U
CUCTEMATH3HPOBATh
UHPOPMALIUIO U
COCTaBIIATH
TEXHHYECKUE
3aJaHus Ha
MIPOSKTUPOBAHKE
3JIEKTPOOOOpYAOBaH
Ul ¥ CHCTEM
3JIEKTPOCHAOKEHUS

3-1 - I'pamotHO
UHTEPIPETUPOBATH
U UCTOJIb30BaTh
TEXHUUYECKHE
IIpaBuJia, HOPMBI,
MHCTPYKLUH,
I'OCTsl u gpyryro
HOPMAaTUBHYIO

JTUTEpaTypy

V-1 - IlpaBunbpHO
HUHTEPIPETUPOBATH
, TPaMOTHO U
MIOJTHO COCTABJISATh
TEXHUYECKHE
3a/laHus Ha
MIPOEKTHPOBAHNE
ANEKTPOOOOpyI0Ba
HUS U
INEKTPOCHAOKEHUS

[1-1 - Umetn
MPaKTUYECKUI
OTBIT cOOpa
MaTepHUaoB IS
pa3paboTKu
TEXHHUUYECKOTO
3a/aHus,
aHAIM3HPYSI U
CUCTEeMATU3HUPYS
uHpOpMAIIHIO B
MIOJTHOM 00beMe

1.4. IIporpaMMa AUCUMIIIMHBI PEATIM3YETCSI HA TOCYIapCTBEHHOM s13bIke Poccuiickoil @enepanui .

2. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUITJIMHBI
BHyTpHu3aBoCKO€e 1eKTPOCHADKEHNE

DJIeKTPOHHBIE pecypchbl (M31aHUS)

1. ; bubmusa osnextpuka: I[1YD, MIIOT, IITD npodeccuoHanbHOe PYyKOBOACTBO.; Cubupckoe
yYHMBEpCHUTETCKoe u3aarenbcTBo, HoBocubupcek; 2011; http://biblioclub.ru/index.phppage=book&id=57229
(OnexkTpoHHOE U3aHUE)

2. , HazapeiueB, A. H.; CnpaBouHMK HHXXEHEpa 0 HaJaJKe, COBEPIICHCTBOBAHUIO TEXHOJOTHH U
OKCIUTyaTallii JJICKTPUUCCKUX CTAHIIMKA W CeTeil: IEHTPaIM30BaHHOEC W aBTOHOMHOE JJICKTPOCHAOXCHUE
00BEKTOB, ILIEXOB, MPOMBICIIOB, HPEANPHUITHA W MPOMBINUICHHBIX KOMIUIEKCOB : MPAKTUYECKOE MOCOoOue.;
Wudpa-Umxenepus, Mocksa; 2006; https://biblioclub.ru/index.php?page=book&id=70526 (DnekrporHOe
W31aHue)



3. Epmurnos, A. A., Jlesnos, C. U.; DnexTpocHaOxkeHne NMPOMBIIUIEHHBIX Npeanpuatuil; Jueprus, Mocksa,
Jlenunrpam; 1965; https://biblioclub.ru/index.php?page=book&id=118063 (3nexTpoHHOE U3TaHHE)

4. CrpensaukoB, H. A.; DnexrtpocHa®XeHHWE TMPOMBINIJICHHBIX TMPEANPHUATHI : ydeOHOe Tmocolue.;
HoBocubupckuii rOCyIapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, HoBocubupck; 2013;
https://biblioclub.ru/index.php?page=book&id=228801 (DnekTpoHHOE M3AaHUE)

5. Comos, B. H.; DnekrpocHabxeHne HedTEera3oBbIX KOMIUIEKCOB W IMPOM3BOACTB : yuyeOHOE MOCOOHE.;
HoBocubupckuii rOCy1apCTBEHHbBIN TEXHUYECKUN YHUBEPCUTET, HoBocubupck; 2011;
https://biblioclub.ru/index.php?page=book&id=229303 (DnexkTpoHHOE U3AaHKE)

6. llneitnukoB, B. b.; DnexkrpocHabxkeHue I1iexa HNPOMBIIUICHHOTO NPEINpUATHS : ydeOHOoe mmocobue.;
OpenOyprexuit roCyJapCTBEHHBIN YHUBEPCUTET, Openodypr; 2012;
https://biblioclub.ru/index.php?page=book&id=270270 (DnexTpoHHOE U3/1aHUE)

7. llneitnukoB, B. Bb.; DnexTpocHabxeHHE CHIOBBIX 3JEKTPONPUEMHUKOB I1€Xa MPOMBIIIJICHHOTO
npeanpusaTus : ydeOHoe mocobue.; OpeHOyprckuil rocyaapcTBeHHBIH yHHBepcuteT, OpenOypr; 2012;
https://biblioclub.ru/index.php?page=book&id=270272 (DnekTpoHHOE U3AaAHKE)

8. Smkos, B. A.; DnekrpocHaOxeHHe MPOMBIIIICHHBIX MPEANPUATHA U yCTaHOBOK : y4eOHHK.; [lupexrt-
Menmna, MockBa, bepmun; 2014; https://biblioclub.ru/index.php?page=book&id=429427 (DnekrporHOE
W31aHue)

9. Kykcun, A. B.; DrnekrpocHa®keHUE NTPOMBINUICHHBIX TNpeANpuaTuii : ydeOHoe mocobue.; Wupa-
Wmxenepusi, MockBa, Bomoraa; 2021; https://biblioclub.ru/index.php?page=book&id=618499 (Dnekrpornoe
W3/1aHKE)

IleuaTHBIE M3TaHUS

1. Kynpun, b. W.; Cuctemsl snekTpocHaOxkeHus : ydel. mocobue sl CTYJEHTOB BY30B, 00YYarOMIUXCS IO
CIIeUATLHOCTH "DJIeKTpocHaOKeHne" HampaBiieHHUs MOAroT. "DiekTposHepreTuka'.; Axagemus, MockBa;
2011 (20 7K3.)

2. Kontoxoga, E. A.; DnekrpocHabx)eHne 00BEKTOB : y4el. mocodue Ui CTYACHTOB 00pa3oBar. YUpesKaeHUH
cpen. nmpod. obpazoBanus.; Akaaemusi, Mocksa; 2008 (9 3k3.)

3., Kproukos, U. I1., Hexnenaes, b. H., Crapmunos, B. A., [Tupatopos, M. B., I'yces, 1O. I'.; PacueT kopoTkux
3aMBIKAHUHA U BBIOOp AJIEKTPOOOOpyIOBaHUS : y4eOd. mocoOue s CTYIEHTOB BY30B, OOYYAIOIIUXCS IO
CHEUUATBHOCTAM "DIEKTp. cTaHIMK", "DIIEKTPOIHEPTeT. CUCTEMBI U ceTH", "DnekrpocHabxenue", "Peneiinas
3alllUTa W aBTOMATH3alUs JJIEKTPOIHEPreT. CUCTeM' HampaBi€HUs MOATOT. AUIUIOMUP. CIELHAIUCTOB
"OnexTposnepreruka'.; Axkagemus, Mocksa; 2005 (54 3x3.)

4. Poxxosa, JI. Jl., Kapneera, JI. K., Hupkosa, T. B.; DnexkrpoobopynoBaHue IEKTPUICCKUX CTAHIMA U
MOJICTAHINH : y4eb. Ui CTyIeHTOB cpell. mpod. oOpa3oBaHus, 00ydamuUXCcs Mo crernuaibHocTsM 140206
"JnexTp. craHiuu, cetu u cuctemsel", 140203 "Penelinas 3amura 1 aBTOMaTU3ALIMS SJIEKTPOIHEPTET. CUCTEM .
Axanemusi, Mocksa; 2009 (74 3x3.)

5., Axumos, E. T'., benkun, I'. C., bypman, A. I1., Benemenkos, H. A., 'omxenno, A. I'., Po3zanos, 10. K.;
DJEeKTpUYECKHEe W AJIEKTPOHHBIC amlmaparsl : yuel. Ui CTyIEHTOB BY30B, OOYYArOIIUXCS 10 HAIPaBJICHUIO
noAroT. "DIEKTPOTEXHUKA, JJIEKTpOMEXaHUKa U anekTporexHosorun” : B 2 1. T. 1. DnexTpomexanuyeckue
ammapatsl ; Akagemusi, Mocksa; 2010 (10 k3.)

6. Jlunkux, b. 10.; DnekrpocHabkeHEe TPOMBIITUICHHBIX MPEANPHUITHI U YCTAHOBOK : Y4el. ISl DJIEKTPOTEXH.
CIIeIl. Cpe. crell. yueO. 3aBenenunid.; Beicmr. mk., Mocksa; 1990 (12 3k3.)

7. Puctxeiin, O. M.; DiekTpocHa0KeHUE MPOMBIIIJICHHBIX TPEANPHUATHH : Y4eO. 11 By30B.; JHEProaTou3/ar,
Mocksa; 1991 (12 3x3.)

8. Knsi3eBckuid, b. A.; DnekTpocHaOKeHHE MPOMBIIIJICHHBIX MIPEANPUITHH : YUeOHUK IS BYy30B.; BpIcHIIIK.,



Mocksa; 1986 (18 3k3.)

9. Myxkycees, 0. JI.; DnexTpocHabkeHHE MPOMBIIIICHHBIX NPEeInpUiaTUid : Yued. A BY30B.; DHeprus,
Mocksa; 1973 (13 3x3.)

10. ®enopos, A. A., Puctxeitn, 3. M.; DnekTpocHaOXeHHE TPOMBIIIUICHHBIX MPEANPUATAN | YUeOHUK s
BY30B.; DHeprus, Mocksa; 1981 (22 sk3.)
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3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
BuyTpu3zasoackoe 3j1eKTpoCHa0KeHne

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CTIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedeHueM

Tabmuma 3.1
Ne Buapl 3anaTui OCHALIEHHOCTD CIEeNHATbHBIX IlepeyeHb JMLEH3UOHHOTO
n/n NoMeleHHii ¥ moMeLeH il 11 NMPOrPaMMHOI0 o0ecnevYeHust
CaMOCTOAATEIbHOM PadoThI
1 Jlexumu MeGenb ayTUuTOpHAas C Office Professional 2003 Win32
KOJINYECTBOM pabouuX MECT B Russian CD-ROM
COOTBETCTBHUU C KOJIHYECTBOM
CTYJIEHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

[epugepuiinoe ycTpoicTBO




[IpakTrueckue 3aHATHS

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

IIepconasibHBIE KOMITBIOTEPHI 110
KOJINYECTBY OOYYaIOLINXCS

Office Professional 2003 Win32
Russian CD-ROM

JlabopaTopHsbie Oo6opynoBanue, He Tpebyercs
3aHATHS COOTBETCTBYIOIIEE TPEOOBAHUSIM

OpraHu3aiuH yueOHOro

IpoIiecca B COOTBETCTBUH C

CaHUTAPHBIMHU TIPABHJIAMHU H

HOpMaMH
KOHcynLTauI/IH Pabouee mecTo pernoaBaTeIs He Tpedyercst
Tekymuit KOHTPOIb U | Mebenb ayAuTopHas ¢ He Tpebyercs

MIPOMEXKYTOUHAS KOJIMYECTBOM pabovMX MECT B
aTTecranus COOTBETCTBUH C KOJTMYECTBOM
CTYJCHTOB
Pabouee mecto npemnomaBarens
CamocrosiTenbHas [Tepconanbubie komnbioTepbl o | Office Professional 2003 Win32

paGOTa CTYACHTOB

KOJIMYCCTBY 06yqa}0mnxcx

Russian CD-ROM




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
PacueT u BbIOOP 271€KTPOOGOPY10BAHHSA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

YuyeHnas cTeneHb Iloapa3nenenue
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHoe 3BaHHue
1 ®puzeH Bacunmit JI.T.H., TOIICHT 3aBeayronmit ANEKTPOTEXHUKHU
OnyapaoBuy kadenpoi

PexomenaoBaHo y4yeOHO-MeTOAHYECKUM COBETOM HHCTUTYTA Y PAIbCKUN SHEPreTHUECKUN

ITporoxom Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e ®pusen Bacuamii dnyapaosuy, 3aBeayommnii kageapoii, 31eKTPOTEXHUKHU

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

ONeKTpOonpUeMHUKH, TPUMEHSIEMbIE B TPOMBIIUIEHHBIX
ycraHoBKax. Kimaccudukanus ycTpolcTB nepesadu u
OnekTpooOOpyIOBaHHE U €T0 | pacmpeneneHus anekrposneprun. Kinaccuduxanms

KJ1accu(pUKays 3JIEKTPONPUEMHHUKOB 110 THITY IPe0Opa3oBaHusl JIEKTPOIHEPTHH,
IIPUHLMI IpeoOpa30BaHus JIEKTPOIHEPTUH B KaXKIOM Kiacce,
K.ILJI.

Bosznymnsie tuann. O0opyaoBaHue BO3AYIIHBIX TUHUH. Cucrema
CUII (camoHecy1He N30IMpOBaHHBIE TTpoBoaa) KabenpHble THHUH.
KabensHas mpomykius. CriocoObI MpOKIaaKy Kadenei Ha
tepputopun npennpuatus. [luronposoasr. O6opynoBaHue
MarucTpajgbHBIX, pacTIpeIeTUTEIbHBIX U OCBETUTEIBHBIX
LIMHOTIPOBOJIOB. DJIEKTPONPOBOAKH. BEIOOp THIIA U ceUeHUs TMHUU
anekTponepenadn. Beibop ceuenuns npoBoaHuKoB Pacuer
ANEKTPUIECKUX HATPY30K M BHIOOP MPOBOJHHUKOB TI0 HAIPEBY.
[IpoBepka 1o 3KOHOMHUYECKON TIIOTHOCTH TOKa. [IpoBepka
IIPOBOJHMKOB TI0 IONTyCTUMON MEXaHUYECKOW Harpy3ke B
HOPMAaJIbHOM pekuMe paboThl. Pacuer mapaMeTpoB KOPOTKHX
3ambrkanuii (K3). [IpoBepka mpoBOJHIKOB Ha TEPMUYIECKOE
neiicreue K3.

DIIEKTPUIECKUE CETH
MPOMBIIIIICHHBIX MPEANPHUSITAN

Kopmyca sanexrpoobopynoBanus. Kiaccer 3ammTh

3awyTa SMeKTPUYecKUX JuHui | YICKTPOOOOPYI0BaHNS. 3aIlHUTa OT CBEPXTOKOB. 3alUTa ITABKUMH
3 ¥ IPUEMHHUKOB IpeAOXpaHUTESIMU. 3aIlUTa aBTOMAaTUYECKUMU BBIKIFOUATEIISIMH.
IEKTPOdHEPI UK [IpoBepka 31eKTpUUYECKUX aNnapaToB Ha KOMMYTAI[HOHHYIO
CIOCOOHOCTB. Y CTPOWCTBA 3AIUTHOTO OTKJIFOUEHUS. 3aIUTHOS
3a3zemiieHue. MoJTHUE3aIyTa U 3alUTa OT BOJTHOBBIX




nepeHanpspkeHui. BHEIHs MOTHUE3aIuTa 3JJaHui U
COOPY’KEHUI. BHYTpEHHSISI MOJIHUE3aIUTa.

Konrakropsl, myckarenu, pa3beJUHATENN U APYToe
KOMMYTaLIMOHHOE 000PYI0BaHNE BHICOKOTO U HU3KOT'O
HanpspKeHus. 3alura 3JeKTPUYECKUX JBurarteineil. Pene Bpemenn,
MUHUMAJIBHOTO HAIPSKEHUS, TEIUIOBbIE, CyMEpEeUHbIe, TepMOpEIIE.
JononauTensHOE MOAYIIbHOE 000pynoBanue. TaiMepsbl.
Onekrpuyeckue Npudopsl. CUCTEMBI KOHTPOJIS TAPAMETPOB U
yueTa 3JIeKTpOIHEprur. Br1O0p CTEHAOBBIX TPUOOPOB U CUETUUKOB
anekTpudeckoil sHepruu. [IpaBuna noaxioyeHus: npuOOpoB.
Br100op u3mepuTenbHbIX TpaHCHOPMAaTOPOB U LTYHTOB.

MonynbHOE 000pyaOBaHHE U
KOMMYTaLlMOHHAs anmaparypa

Tpancdopmaropsl. DnekTpoMexaHUIeCKHe Peodpa3zoBaTelu.
Cucrema reHepaTop-IBUTaTesb, NEKTPUIECKas MalliHa C
3aTOPMOKEHHBIM POTOPOM KaK NpeoOpa3oBaTelb SHEPTHH.
[TomynpoBOJHUKOBBIE CHIIOBBIE IPEOOPA30BATENN SIIEKTPOIHEPTHH.
Br100p nosrynpoBoAHHMKOBOTO IIpeoOpa3oBaTess Il Pa3IMuHbIX
3JIEKTPOYCTAaHOBOK. BimsHre cuimoBBIX MpeoOpa3oBaTeneil Ha
cucreMy sJieKTpocHabxeHus. [IpodiaeMbl yIoBIETBOPEHUS ceTe
tpeboBanusm ['OCT 13109-97; pacueT BXOJHBIX U BBIXOIHBIX
¢ueTpoB. OnpeaeneHue YHEPTETHUECKUX MOKa3aTesel CHIOBBIX
npeoOpa3oBaTesei.

[IpeobpazoBaTenn
3JIEKTPUYECKON SHEPTrUn

OcBeTHuTeENnBHOE 3MIEKTPOOOOPYyI0BaHHE.

OnexTponprBoj Kak cucteMa. PU3NYECKHe MPOIECCH B
anekTponpuBoax. Kinaccupukaims 3JeKTponpruBOAOB 110 TUIAM
Harpy3ok. [Ipumep BbIOOpa 3MIEKTPONPUBOAA AJISI TPOMBILITICHHON
ycTaHoBKU. Du3nueckue npoueccsl B JIEKTPONPUBOJAX C
MallMHaMHU OCTOSTHHOTO TOKa, aCHHXPOHHBIMH U CUHXPOHHBIMU
MalIMHaMHU. DJIEMEHTBI IPOEKTUPOBAHUS dJIEKTPOIPUBOIA.
[ToTpebuTenu dIeKTPUIECKOM

SHEpruH KﬂaCCI/I(l)I/IKaLII/ISI SJICKTPOTCXHOJIOTNYCCKUX NPOMBIINIIICHHBIX

YCTaHOBOK, (hu3nvecKre OCHOBBI NpuHIHMMa neiictus OTY.
DNEeKTPOTEepPMUIECKHE YCTAHOBKHU. DIIEKTPOJIH3 U €r0
MIPOMBINIUIEHHOE TIPAMEHEHUE Y CTPONCTBA 3aIIUTHI OT IOPAKEHHUS
JNEKTPUIECKUM TOKOM. OCHOBHBIE U IOTIOJTHHUTEIHHBIE CPEICTBA
3amuTH B ceTsax 10 u Beime 1000 B. KommieHcarus peakTHBHOM
MoIHOCTH. PacueT u BbIOOp KOHIEHCATOPHBIX Oarapeit. unbTpo-
KOMIIEHCHPYIOIIHE U PUIBTPO-CUMMETPHUPYIOLIHE YCTPOHCTBA.
PacueT ¢puiabTpOB BHICIINX TAPMOHHK.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hanpasnenune ) Bun ) TeXHONOLHs N
BOCIIMTATENIBHON | BOCIMTATENBHOM | pooiwmnran o KoMIIeTe IS 6}’
IEeITeIbHOCTU IEeITEeIbHOCTHU NeATeTHHOCTH O0y4CHUA
[IpodeccrnonanpH | meneHanpapieHHa | TeXHOIOTHs [TK-21 - CnocoGen 3-1 - I'pamoTHO
0€ BOCIIUTaHUE s pabora ¢ dhopmupoBaHHs aHaJM3UPOBATh U WHTEPIPETUPOBATH
uHdopmaruen YBEPEHHOCTH U CHUCTEMATHU3UPOBATh | U UCMOJIb30BATh
IS TOTOBHOCTH K uH(}OpMAIUIO U TEXHUYECKHUE
HICIIOIB30BAaHUSA B | CAMOCTOSATEIILHON | COCTABIIATH MpaBuiia, HOPMBbI,




MPAKTUYCCKUX YCHGIHHOﬁ TEXHHUYECCKHUEC HUHCTPYKIHH,

LeJsxX npoQ)eCCUOHANIBH | 3aJ]aHUs Ha I'OCTr1 u npyryro
OUl IeATENIbHOCTH | IPOEKTUPOBAHUE HOPMaTUBHYO
3JIEKTPOOOOPYIOBAH | JIUTEPAT
TexuHonorus P by patypy
. | ¥s1 M cUCTEM
CaMOCTOATENIbHON V-1 - IlpaBunbsHO
ANEKTPOCHAOKEHUS
paboThI UHTEPIPETUPOBATH

, TPAaMOTHO U
IIOJIHO COCTaBJIATH
TEXHUYECKHE
3aJjaHus Ha
MIPOCKTHPOBAHKE
3IEKTPOOOOpyAOBa
HUA U
3IEKTPOCHAOKEHUS

II-1 - Umetn
MIPaKTUYECKUI
OIIBIT cOopa
MaTepHaJIOB JUIs
pa3paboTku
TEXHUUYECKOT O
3aJ1aHus,
aHATM3UPYS U
CUCTEMATU3UPYS
nHPOPMAIIHIO B
IIOJIHOM 00beMe

1.4. IIporpaMMa QUCHMIIIIMHBI PEATTU3YETCS Ha TOCY1apCTBEHHOM si3blke Poccuiickoil @eneparnui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
Pacuer u BbIOOP 2/1eKTPO0OOPY10BaAHHUS

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. Anues, , M. W.; DnekTpoTeXHUKa U 3JIEKTPOOOOPYAOBAHUE : CIPABOYHUK. YueOHOE MOCOOHE AN BY30B.;
By3zosckoe o6pazoBanue, Capartos; 2014; http://www.iprbookshop.ru/9654.html (3nekTpoHHOE U3TAHKE)

2. Pexyc, I'. T'.; DnextpoobopynoBanue mpousBoAcTB: CrpaBodHoe mocodbue : yueOHoe mocobue.; Jupekt-
Menua, Mockga; 2014; https://biblioclub.ru/index.php?page=book&id=229238 (DnekTpoHHOE U3JaHUE)

3. CubukwuH, 10. JI.; TexHomorus 3J1eKTPOMOHTaXXHBIX paboT : yuyeObHoe mocodue.; dupekr-Meana, Mockaa,
bepmun; 2014; https://biblioclub.ru/index.php?page=book&id=253967 (DnekTpoHHOE H3AaHHE)

4. Konnos, A. A.; DnekTpoobopyoBaHHe KWIIBIX 3aHUH : pakTHueckoe nocodue.; JJomka XXI, Mocksa;
2010; https://biblioclub.ru/index.php?page=book&id=578226 (DnexTpoHHOE U3/IaHNE)

IleuaTHBIE M3TaHUS

1. ; IlpaBuna ycTpoWcTBa 3JIEKTPOYCTAHOBOK (BCE JCHCTBYIOIIME paszieibl : yTB. M-BoM 3HepreTuku Poc.
Oeneparuu 08.07.02 : BBex. B aeiicteue 01.01.03. [Boim. 8]. ; Cubupckoe yHUBEPCUTETCKOE M3/1aTENbCTBO,
HoBocubupck; 2007 (25 3k3.)

2. ; IlpaBuna ycTpoiicTBa 3J€KTPOYyCTaHOBOK. Bce nelicTByronye pasaensl MecToro U CepMOro U3IaHui ¢



W3MEHEHUSIMU U JOTIOJHEHUsAMH 110 cocTossauio Ha 1 ampens 2011 rona; KHOPYC, Mockaa; 2011 (1 3k3.)

3. beictpunkuit, I'. @.; DHeprocunoBoe 000py10BaHUE NMPOMBIIIIEHHBIX MPEANPUATUH : yuel. mocodue st
CTYJICHTOB BY30B, oOydarmmxcs 1o crenuaibHocTu 181300 "DmekTpoobopyoBaHue M 3JIEKTPOX03-BO
NPEaNpUATH, Opr. W yupexiaeHuil" HanpasiaeHus 654500 "DnexkTpoTexHUKa, SJIEKTpOMEXaHUKa U
anekTporexHoyorun'.; Akagemusi, Mocksa; 2008 (10 3x3.)

4. Kynpun, b. ., Munees, A. P.; D1nexkTpoobopya0BaHHE MPOMBIILIEHHOCTH : y4e0. /I CTYJICHTOB BY30B,
0o0ydJaromuxcsi MO CHEIUAIbHOCTH "DJIeKTpooOOpyAOBaHHE U DIIEKTPOXO03-BO MPEANPUSATHH, Opr. u
yuUpeKJACHUN" HampaBi€HUs TMOATOT. "DJIEKTPOTEXHUKA, »JJIEKTPOMEXaHUKA U DJIEKTPOTEXHOJOTruu'.;
Axanemusi, Mocksa; 2008 (20 3x3.)

5. Manbkos, B. JI., 3arpanuunsiii, C. @.; CripaBO4HO-METOJMUECKOE MTOCOOHE 10 N3YUYEHHUIO U IPUMEHEHHIO
CII 31-110-2003 Cpoga mpaBwil IO IPOEKTUPOBAHHUIO M CTPOUTEIBLCTBY '[IpOEKTHMpOBAaHME M MOHTaX
3JIEKTPOYCTAHOBOK YKHJIBIX U OOILIECTBEHHBIX 3aHUI" (C JOMOIHUTEILHBIMH HOPMATUBHBIMHU, CIIPAaBOYHBIMU
M METOAMYEeCKMMU Marepuanamu : BBeld. B3ameH BCH 59-88 '"BegoMmcTB. CTpOUT. HOpPMBL.
D1eKTpooOOpyAOBaHHE KUIBIX U 00miecTB. 3aanuid. Hopmbl mpoekTupoBanusa" noctaHoBieHueM ['occtpost
Poccuu N 194 ot 26 okt. 2003 r..; Dnekrpo CepBuc, Mocksa; 2007 (1 3k3.)

6. , Kproukos, U. II., Heknenaes, b. H., Crapmmnos, B. A.; Pacder KOpOTKMX 3aMblKaHUW U BBIOOD
AIIEKTPOOOOPYIOBaHUS : yueb. mocoOue sl CTYIEHTOB By30B, 00yYAIOIIUXCSI TIO CHEIHATLHOCTIM "DIIEKTP.
cTanuu", "DIEKTPOIHEPreT. CUCTEMBI 1 ceTh", "DiekTpocHadxkenne", "Peneiinas 3amuTa U aBTOMaTH3AIHS
AJIIEKTPOIHEPreT. CUCTEeM' HampaBlieHUs TMOATOT. JUIUIOMHP. CHEIUATUCTOB "DIEKTpol’HepreTuka'.;
Axanemusi, Mocksa; 2008 (1 5k3.)

7. Pexyc, I'. T'.; DiekTpoobopy1oBaHNE TTPOU3BOJICTB : yued. OCOOHe I CTYJACHTOB By30B, 00yJArOIINXCS
MO0 HEOJCKTPOTCXH. CICHUAIBHOCTAM HaHpaBJ’IeHI/Iﬁ moaAroT. JUILIOMHpP. CHCHHUAIHNCTOB B 00JI. TEXHUKHA U
TexXHOJIOTHH.; Bricmias mkoma, Mocksa; 2005 (55 7k3.)

8. , Hexsenaes, b. H.; PykoBoxsiue ykazaHus 1O pacdyeTy TOKOB KOPOTKOIO 3aMBbIKaHUSI U BBIOOpY
anekTpoodopyaoBanus : PJI 153-34.0-20.527-98.; HI] DHAC, Mocksa; 2006 (25 k3.)

9., Heknenaes, b. H., Kproukos, U. I1., XKyxkos, B. B., Kyapssues, E. I1., Ky3neuos, lO. I1.; PykoBoasmue
yKa3aHUs 110 pacyeTy TOKOB, KOPOTKOTO 3aMbIKaHUs U BBIOOPY AnekTpoodopymoBanus : P/ 153-34.0-20.527-
98.; DHAC, Mocksa; 2008 (1 3k3.)

10. Cubukun, 0. J., Cubukun, M. FO.; TexHOIOTHS 3JIEKTPOMOHTAXKHBIX paboT : ydel. mocoOue s
y4daimuxcs Had. mpod. oOpa3zoBanus.; Beicmas mkona, Mocksa; 2007 (2 3k3.)

11. Konnos, A. A.; DnextpoobopyaoBanue xuibix 3aanuii; Jlomgska-XXI, Mocksa; 2005 (1 9k3.)

12. ®enopos, A. A., Puctxeitn, 3. M.; DnekTpocHa0XeHUE NMPOMBILIUIEHHBIX MPEeIIpUiTUil : Y4eOHUK a7
BYy30B.; DHeprus, Mocksa; 1981 (22 7k3.)

13. KusizeBckuid, b. A.; D1eKTpocHAOKEHIE POMBINUICHHBIX TPEANPUATHIA : YUeOHUK [T BY30B.; BeICIIIIK.,
Mocksa; 1986 (18 3k3.)

14. Jlunkun, b. 10.; DnexkrpocHabkeHHe NPOMBIIUICHHBIX NPEINPUATHA M yCTaHOBOK : Yuel. ams
AIIEKTPOTEXH. CIICIl. Cpel. CIiell. yueb. 3aBenenuii.; Beict. mk., Mocka; 1990 (12 k3.)

15. Mockanenko, B. B.; ABTOMaTH3MpPOBAHHBIA SJIEKTPONPUBOJ : Yuebd. JUIs By30B.; DHEproaToMHU3Aar,
Mocksa; 1986 (4 5k3.)

16. Komkun, A. H., ®enotosa, JI. A., Capanynos, @. H.; DnexrpocHabxxeHHUE U DIIEKTPOOOOPYTIOBAHUE
NPOMBIIIICHHBIX TPEANPUITHH : yueOHO-MeToandeckoe mocodue.; YI'TY-VIIN, ExarepunOypr; 2010 (10
9K3.)

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JAHHBbIX, I/lH(l)OpMaIII/IOHHO-Cl'IpaBO‘-IHI)Ie CHUCTEMBbI

https://study.urfu.ru/
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Matrepunainsl ais aun ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaioB crnenuagbHOro dopmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/IC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJb30BAaHUEM SKPAHHOM JTYTIbI

Y HaCTPOMKON KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(])OpMaIlHOHHO-CleaBO‘lHLIe N NMMOUCKOBbIC CHCTEMBbI

He ncnons3yrores

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Pacuer n BBIOOP 2J1eKTPO0OOPY10BaHUS

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PaATOPHBIM
000pyI0BaHHEM M POTrPAMMHBIM O0ecriedyeHueM

Tabmuua 3.1

Ne Buapl 3anaTui

OcHalEeHHOCTh cneluaJbHbIX
noMenieHUH U MoMeleHui s
CaMOCTOAATEIbHOI padoThI

Ilepeyensb JTUIEH3HOHHOTO
NMPOrPaMMHOro0 odecrnedeHust

1 Jlexun

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUM C KOJIHMYECTBOM
CTYJCHTOB

Pabouee mecto npemnomaBarens
Jlocka ayauropHas

[Tepugepuiinoe ycTpoicTBO

He Tpebyercs

2 [IpakTHueckue 3aHATUS

Mebenb aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npenogaBarens
Jlocka aynuropHas

[TepconanbHbIe KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

Office Professional 2003 Win32
Russian CD-ROM

Mathcad 14

3 Jlaboparopubie
3aHATHSA

PabGouee mecto nmpenogaBaTens

HepCOHaHLHHe KOMIIBROTCPHI 110
KOJIMYCCTBY 06yqa}01u1/1xc;1

Office Professional 2003 Win32
Russian CD-ROM

Mathcad 14

4 Koncynpranun

Mebens ayauTopHast ¢
KOJIMYECTBOM pabo4HX MECT B

He Tpe0yeTcs




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Texkymuii KOHTPOJIb U

Mebens ayquTopHasi ¢

He Tpebyercs

MIPOMEKYTOYHAS KOJIMYECTBOM pab0OYMX MECT B
aTTecTanus COOTBETCTBUH C KOITUUECTBOM
CTYJCHTOB
Pabouee mecto mpemnogaBarens
CaMmocrosTenpHas Mebens aymuTopHas ¢ Office Professional 2003 Win32

pa60Ta CTYACHTOB

KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

IlepcoHanbHblE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

Russian CD-ROM
Mathcad 14
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