dbenepanbHOE TOCYAApPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYTAPCTBEHHBIN YHUBEPCUTET»

YTBEPX/IAIO

3amecTutenb pexropa no passututo YII  3aBenyromuii kapeapoit
«DNEKTPOCHAOKEHHE U PJIEKTPOTEXHUKA»

A.H. Speirun B.B. Baxauna

« » 20 1. « » 20 T

b1.B./IB.08.02

(uHOeKC OUCYUNIUHDL)

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI

CucreMbl IIEKTPOCHAOKEHHS TOPOJOB

(Haumero8aHue OUCYUNIUHDBL)

10 HAMpPaBJICHUIO MOATOTOBKH (CIIEUATBHOCTH)

13.03.02 DnexTposHepreTuka 1 AIEKTPOTEXHUKA

(KOO u HaumeHoBanue HanpasieHus N0020mogKu, cneyuanvhocmu ¢ coomsemcmeuu ¢ I'OC BO)
DneKTpoCcHAOKEHNE

(nanpaeaennocms (npoguis))

dopma 00ydeHus: 3a09Has

PacnpenesieHue 4acoB JUCHMILIMHBI IO KYpPcaM M BUAaM 3aHATHH (110 y4eOHOMY IJIAHY)

KoanuectBo 3ET 7
Yacor no PYII 252
Buabl KOHTPOJIA HA 9K3aMeHbI 3aueTnl Kypcosbie Kypcosbie Kontpoubibie
Kypcax NPOEKTHI paboTheI (s 3‘;12(:0"1; bop-
MbI 00Yy4eHus1)
5 5
NeNe kypca
1 2 3 4 5 6 HToro
3ET no kypcam 7 7
Jlekuun 16 16
JlaGopaTopHbie
IpakTHYyeckue 12 12
KonraktHas padora 28 28
Cam. padora 215 215
Konrtpoas 9 9
Hroro 252 252

ToabsaTTH, 2016



Pabouas mporpamma cocrasiena Ha ocHoBanuu ®I'OC BO u yueGHOTO miaHa HanpaBIeHUS MO~

rotoBku (cnenuanbHocTr)13.03.02 DaeKTpo’HepreTUKa U ANEKTPOTEXHUKA
(KOO U HAUMEHOBAHUE HANPABNIeHUs: NOO20MOBKU, cneyuanvHocmu 8 coomeemcemeuu ¢ PI'OC BO)

Peueﬂ3np03a}me paﬁoqel‘i NnporpaMmmMmabl TUCHUIIVIMHBI:

v’ | OrcyrcTByer

v | YueOnas (pabGoyas) mporpamma o00peHa Ha 3acenanuu Kadeapbl « DIEKTPOCHA0KCHHE U
IEKTPOTEXHUKAY (TIpoTOKOI 3acenanust Ne 2 ot «23» centsopst 2015 1.).

Penienzent
(Oondcnocmy, yueroe 36anue, cmeneHy) (noonucs) (U.0. Pamunus)
« _» 20 1.

Cpok aeiicTBusi padoueii nporpaMMbl IMCUMILTUHBI 10 «31>» nexadps 2021 r.

HNudopmanus 00 akryaauzanuu padodeid NporpaMmbl AU CHUIIIHHBI:

[IpoToxkon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[TpoToxkon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kabeapbl Ne  oT «_ » 20 1.
COI'JTACOBAHO

HavanpHuK yueOHO-METOIUYECKOTO yIPABICHHUS

«_» 20 T JI.P. XamunyaioBa

(noonucw) (U.0. @amunus)



AHHOTAIIUA
AUCHUILINHBI (Y4e0HOro Kypca)

Bb1.B./1B.08.02 Cucrembl 3J1eKTPOCHAOKEHNSI TOPOIOB

(MHIEKC 1 HANMEHOBaHUE MM CIUILIMHEL (y4eOHOro Kypca))

1. Heanb u 3aga4u n3y4eHus1 JMCUUILIMHBI (Y4eOHOT0 Kypca)

Ienb — O3HAKOMIIEHHE CTYAEHTOB C OCOOCHHOCTSMHU IPOEKTUPOBAHMS CUCTEM 3JIEKTPO-
CHAa0XXEHHUS TOPOJIOB; CO3JJAHUEM dKOHOMUYECKH ONTUMAIIbHBIX PEKUMOB PabOThI; METOJIAMH pac-
YyeTa EeKTPUYECKUX HAarpy30K ropojoB; YCIOBHSAMH BBIOOpa IMapaMeTpoOB OCHOBHOTO 000OpyHOBa-
HUSI B CHICTEME AJICKTPOCHAOKEHHS TOPOa.

3agaun:

1. O3HakoMHUTE CTYACHTOB C OCHOBHBLIMHU ITOJIOKCHUAMU IMPOCKTUPOBAHUA 3J'ICKTpOCH216)Ke-

HHUS TOPOJIOB.

2. O3HaKOMUTH CTYJICHTOB C PACIPEIEICHUEM MIEKTPOIHEPTUU B YCIOBHIX TOPOJA M BHYT-

PH TOPOACKUX OOBEKTOB.

3. O0y4YHUTh METOJMKE pacyeTa MNIEKTPUICCKIX HAIPY30K M BBIOOPA IIIEKTPOOOOPYIOBAHHUS.

2. MecTo qucumMiuinHbl (yuedOHoro kypcea) B crpykrype OIIOII BO

Jannas mucuumuimHa (yaeOHbIN Kypc) oTHOCUTCS K bioky 1 «ductunmuasl (Moaynn)y» (Ba-
pUaTHBHAs 4acTh, AUCHUIUIMHBI IO BEIOODY).

Jucuumiuzel, yueOHbIe KypChbl, Ha OCBOCHHM KOTOPBIX Oazupyercsi NaHHas JUCLMILIMHA
(y4eOHslIif Kypc) — «DJIEeKTPOMArHUTHBIE U AJIEKTPOMEXAaHUUECKHE MEPEXOAHBIE MPOIIECCHl B JIEK-
TPOIHEPTreTUYECKUX CUCTEMAaX», «IIEKTPOIHEPIeTHUECKUE CUCTEMBI U CETH», «DIEKTPOCHa0Xe-
Huey, «[IpueMHUKN 1 TOTPeOUTENH FIEKTPUUECKON SJHEPTUN CUCTEM AJIEKTPOCHAOKEHUS .

JIMCIUTUIAHBL, y4eOHbIE KYPChI, IUTS KOTOPBIX HEOOXOAMMBI 3HAHUS, YMCHHS, HABBIKU, TTPH-
oOperaemble B pe3ysibTaTe M3y4YCHUs JAHHOMW JUCIMILTUHBI (Y4eOHOTO Kypca) — BBIIOJHEHHUE BbI-
MYCKHON KBaTM(UKAIIMOHHON PabOTHI.

3. Ilnanupyemblie pe3yJbTaTbl 00yUYeHHUS MO AUCUMILIMHE (Y4eOHOMY KYypCy), COOTHe-
CeHHbIE ¢ JIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHNsI 00pa30BaTeIbHOM MPOrpaMMbl

®opmupyemblie U
KOHTpOJIHpyeMble
KOMIeTeHIIN!

Ilnanupyemble pe3yJbTaThl 00yYeHUs

- CIIOCOOHOCTH yYacTBOBAaTh B
IUITAaHUPOBAHUH, IIOATOTOBKE H
BBITIOJIHEHHN THUIIOBBIX JKCIIe-
PUMEHTAJBHBIX —HCCIETOBAHUI
o 3aaanHoi Meroauke (ITK-1)

3HaTh: OCHOBBI TEOPUHU M PAKTHKU SKCIIEPHMEHTA

YMeTh: IPUMEHATh HOPMATUBHBIE JOKYMEHTHI B 00JIaCTH 3JIEKTPOCHAOKEHUS TOPO-
JI0B, 00pabaThIBaTh, aHAIN3UPOBATh M NPEICTABIATh PE3YAbTATHl W3MEPEHUH, ore-
HHUBATh IOCTOBEPHOCTh PEIICHUH, IPUHUMAEMBIX 10 UX PE3yabTaTaM

Brnanets: MeToqaMu TEOPETHUECKOTO M HKCIIEPUMEHTAIBHOTO MCCIIE0BAaHMS, METO-
nIamMu 00pabOTKH pe3ylbTaTOB U3MEPEHHN U OICHUBAHUS TIOTPEITHOCTEH N3MEpEHH,
HaBBIKAMH BBIOOpA TOYHOCTH W3MEPEHUH M CPEICTB M3MEPEHHH MPH PELICHUH IIPO-
(heccOHANMBHBIX 33/7a4, METOIMYECKIMHU OCHOBAaMH CTaHJAPTH3ALMH W MTOATBEPIK/IE-
HUSI COOTBETCTBUS

- CIIOCOOHOCTH PUHUMATD yda-
CTHE B NPOCKTHPOBAHHU OOBEK-
TOB TpOQEecCHOHATBHON jes-
TENBHOCTH B COOTBETCTBUH C
TEXHHYECKUM 3aJlaHieM U HOp-
MAaTHBHO-TEXHHYECKOH  JIOKY-

3HaTh: METONBI aHAIM3a U cOOpa HH(POPMAIIHH, TIPaBUiIa PA0OTHI C TATEHTAMHU U TEX-
HUYeCKOW MH(popManueid mo moadopy 000pymOBaHHUS, CHOCOOB HOPMHUPOBAHHS M
(hopMBI TIpEACTaBICHNUS XapaKTEPUCTHK 000PYIOBAHMUS

YMeTh: aHAJIM3UPOBATH MONYyYCHHBIC JAHHBIC U COCTABIIATH JJIEKTPHYECKUE CXEMBI
MIPY TIPOEKTHPOBAHMH U IKCIUTYaTalliH CUCTEM 3JEKTPOCHAOXEHUsI TOPOIOB, BHIOH-
paTh HE0OX0IMMOe 000pyIOBaHHUE




dopmupyemble 1
KOHTPOJINpyeMbIe
KOMIIETCHIIUH

ILnanupyemMsble pe3yJIbTAThI 00y4eHUSsI

MEHTaIMeH, CoOMroas pasinny-
HbIE TEXHHYECKUe, JHeprodd-
(ECKTHBHBIE U 9KOJOTHYECKUE
tpeboBanus (I1K-3)

Brnaners: o0mei MeTomonorueil pa3pabOTKH U UCTIONb30BaHHUS HOPMATUBHBIX U TEX-
HUYECKHX JIOKYMEHTOB B OOJIACTH IPOEKTUPOBAHUS CHUCTEM 3JIEKTPOCHAOKEHHS TO-
poznos

- CIIOCOOHOCTH  TPOBOIHTH
000CHOBaHME IPOEKTHBIX pe-
urennit (ITK-4)

3HaTh: OCHOBEI TEXHHYECKOTO peuIcHuA MpHr MpOCKTUPOBAHUN CUCTEM 3J'IeKTpOCHa6-
JKCHUA TOpOIJOB

VYMeTh: 000CHOBEIBATE MPUHATHIC KOHKPETHBIC TCXHUYCCKUE PCIICHUSA TP IIPOCKTU-
POBaHUUN CUCTEM 3J'IeKTpOCHa6)KeHI/IH TopoJ10B

BJ'IaZ[eTI)I HaBBIKAMH 00OCHOBAHUS KOHKPETHOI'O TEXHUYCCKOI'0 pCUICHHUA IIPpU MPO-
CKTUPOBAHUU CUCTCM 3J'IeKTpOCHa6)KeHI/IH Topo/10B

TemaTn4veckoe coaepKaHuEe NUCHUITJIMHBI (yqeﬁﬂoro Kypca)

Paznean,
MOIYJIb

IMoapasnen, Tema

OO011Ke MOJIOKEHUS

HpeaMeT 1 3aJa4u Kypca. HOpMaTI/IBHI)Ie JOKYMEHTBI 1 pCKOMCHAAallNU. OCHOBHEIE
3aJlavuy MPOCKTUPOBAHUA CUCTEM 3J'IeKTpOCHa6)KeHI/IH TropoJ10B.

Pazgen 1

OCHOBHEBIE TOJIOKEHUS B
OMpPEICIICHUH IEKTPHIECKUX
Harpy3oK ropojioB

1.1. O6mme ykazaHus MO MPOSKTUPOBAHUIO TOPOJICKUX CETEH.

1.2. PacueTHbIe 37eKTPHUECKUE HATPY3KH KUIIBIX 3MaHUIN. DJIEKTPHUUECKUE HATPy3KH
OOIIECTBEHHBIX 3/IaHUH. DJIEKTPUYECKHE HATPY3KH PACIIPEIEIIUTENbHBIX CETEH.
Onekrpudeckue Harpy3ku cereit 10(6) kB u LI1.

1.3. UnnuBuayasbHble rpaduKi HArPy30K M X XapaKTepUCTUKH. [ pyrnmoBkie rpa-
(bUKM HArpy30K M UX XapaKTEPUCTHKH. MeTO/Ibl ONpeieNieH s PACYETHBIX HATIPY30K.

Pasznen 2
PacnipeneneHue J1eKTpuIecKoi
3HepFI/II/I HpI/I HaHpH)KCHI/II/I BBIIIIC

1000 B

2.1. BeiOop cxeM aiieKTpocHa0KeHusl. DIEKTpOCHA0KEHHE KPYITHBIX OOBEKTOB OT
COOCTBEHHOM 3JIEKTPOCTAHIIMH. DJEKTPOCHA0KEHHE OT YHEPTOCUCTEMBI. DJIEKTPO-
CHa0)XeHUE OT IHEPTOCHCTEMBI U COOCTBEHHOM DIIEKTPOCTAHIIHH.

2.2. CxeMbl BHYTPH3aBOJCKOI'0 ¥ TOPOJCKOTO pacHpeeeHHs INEeKTpodHeprun. Pa-
JHAJIBHBIE CXEMBI AIeKTpocHa0KeHns. OAHOCTYIIEHYaThIe ¥ ABYXCTYIIEHUaThIe pa-
JHaNbHbIe cXeMbl. CXeMBl paJiaIbHOTO MMTAHUS HArPy3KU OT OAHOI'O M HECKOIBKHX
HCTOYHHMKOB IMTaHUs. MarucrpaibHble CXeMBI dieKTpocHabxeHus. [IpocTeie Maru-
CTpanbHble cXxeMbl. CXeMbl ¢ HECKOIBKIMHU CKBO3HBIMH Maructpansimu. Maru-
CTpaJIbHBIE CXEMBI C AByXCTOPOHHUM NHTaHHeM. CMeIIaHHbIe CXeMBI JJIEKTPO-
CHaOKCHUsL.

Paszgen 3

KoHCTpyKTHBHOE BBHINIOTHEHUE
cereit HanpspkeHreM BoIme 1000
B

3.1. Bo3gymiHbie THHUH.

3.2. KaGenbHble muHuM HanpsbkeHueM 6...35 kB. Tpebosanus [1YD k mpoknajike
Kaberei Mo TeppuTopun NpennpusITuii u ropoaos. [Ipoknanka xabeneii 6...35 kB B
3emuie (TpaHIesx), IPOKJIaJKa Kadenei B KaOenbHbIX KOHCTPYKIUAX: B KaHANaX;
0JI0Kax; TYHHEJSIX, KOIJIEKTOpaxX U APYTrHX KaOeNbHBIX MOMEIICHHUSX; Ha ICTaKagax,
B raJIepesix U IO CTEHAaM 3JaHUM.

3.3. KaGenbHble muann HanpsbkenneM 110...220 kB. Ienecoobpa3Hocts npumMeHe-
Hus KaOenbHbIX JinHui 110...220 kB. Kabenu HU3KOro, CpeiHero U BHICOKOTO JaB-
nernns. CrocoOs! mpoxanky kabemeit 110...220 kB Ha TeppuTOpUN NPEANIPUATHS H
B YCIJIOBUSIX TOPOJICKOM 3aCTPOMKH.

3.4. ToxkonpoBoas! HanpspKkeHHeM 6...35 kB. [IpenmymmecTBa TOKOIPOBOIOB Tiepes
KabeTpHBIMU JTHHUSMH. JKecTkue TokornpoBopl. KoMmmiekTHble TOKOpoBoAbl. 'nb-
KH€ TOKOIPOBOJBI.

Paszgen 4
OntuMu3anys CTpyKTYpBI
3JIEKTPUYECKUX CETEN ropoaa

4.1. Br1bop pannoHaNIbHBIX HAIPSDKEHUH MUTAIOMICH U pacIpeIeIUTEIbHON CeTH.
Bri6op pannoHaIbHOTO HANPSHKEHUS MUTAIOMICH M pacTIpeIeIuTeIbHON CeTH aHaIH-
THYECKUMH METOJAMH.

4.2. PanimoHaNbHEINA BEIOOP CHIIOBBIX TpaHchopMaTopoB. Beibop uncia u HOMU-
HAJBHOW MOITHOCTH CHIIOBBIX TpaHchopmaropos ['TIIT u TII ¢ yuerom xapakTepu-
CTHK Harpy30K M SKCIUTYaTallMOHHBIX 0COOEHHOCTEN TpaHC()OPMATOPOB.

4.3. OnrumanbsHOe pa3MelIeHie HCTOYHHUKOB uTaHus. KaprorpamMmmMa Harpy3ox.
LenTp anekrpudecknx Harpy3ok. OmpeeneHne 30Hbl PacCEeSHHS IEKTPHIECKIX
Harpysox.

4.4, OnruMu3anys mapamMeTpoB JIMHUH pacrpenenutenbHeix cereit 0,4-10 kB. Me-
TOZBI CHIDKCHHUS TTOTEPh 3JIEKTPOIHEPTUH B PACHPEICTUTENBHBIX CETAX.

Pazgen 5
CXeMBlI SJIEKTPUIECKUX TOPO/I-

5.1. KaTeFOpI/II/I QJICKTPOIIPUEMHHUKOB, HAACKHOCTH 3J'I€KTpOCHa6)K€HI/I$I QJICKTPO-
MPUECMHHUKOB Iropojaa.




DJIEKTpUYECKHE PACUCThI CHCTEM
AJIEKTPOCHAOKEHHS TOPOACKUX
cerel

Pazned, IHonpa3znen, Tema
MOIYJIb
CKUX CeTel 5.2. CxeMmsl 21eKTpruecKkux certel 35 kB u BbIe.
5.3. Cxemsl pactipenenurenbHbix cerer 0,38 kB — 20 kB.
Paznen 6 6.1. Beibop cedeHnst IPOBOIOB U KaOes.

6.2. YpoBHM U peryaupoBanue HanpsokeHus. KoMmneHncanus peakTUBHOM MOIIIHOCTH

B T'OPOJACKHUX CCTAX.

Paznen 7
KOHCprKTI/IBHOe BBIITIOJTHCHUC
3JIEMEHTOB TOPOJICKUX CEeTeH

7.1. Cetu HanpsixenueM 0,38 - 20 kB u Boite 35 kB.
7.2. 3amura, aBTOMaTHKA U TEIEMEXaHUKA TOPOACKUX DJIEKTPUUIECKUX CETEH.
7.3. YerpoiicTBa 3alMTHOTO OTKITI0UeHHs. O0JIacTh IPUMEHEHHS YCTPOUCTB 3a-

IIUTHOI'O OTKJIFOYCHUS.

OO0mas TpyaoeMKoOCTb AUCHUILIHHBI (YueOHoro kypca) — 7 3ET.

Pa3zpabGorunku nporpamMmmsi:

JOIICHT, K.T.H.

(OonarcHocmyb, yuenoe 36anue, cnenenb)

A.H. YepHenko
(A.0.Damunus)




4. CTpyKTypa M colep:KaHue TUCHUILTHHBI (Y4e0HOro Kypca) CucTeMBbl 3J1eKTPOCHAGKEHHSI TOPO/I0B

Kypc uzyuenus: 5

(Haumenoganue OucyunIunbl (YuebHozo Kypca))

Bujbl yueoHoii padoThl

KonrTaktHas padora

CamocTosiTe1bHast paboTa

(B yacax)
BCEro @ opMbI
:E Heobxoxumbie ;?gl;?:;z Pexomenaye:
Paznen F N - )
AeT, l‘[o}]pag)]e.r[’ TEeMa [ < = ®opMbI IPOBEAEHUS JIEKIHUH, MaTepuajIbHO (HauMeHo- Masi JIuTepa-
Molly'ﬂb : = £ J1a00PATOPHBIX, MPAKTHYECKHX ot q)O MbI OPraHu3anuu TeXHHuecKkne No
= a o g < parTop > Ip 8 Y p pecypebi BaHHe olle- Typa (Ne)
§ e 2 o 3aHATHIA, MeTOAbI 00yUeHusl, g CaMOCTOSITeIbHOM HOYHOI0
% 8 E i peanusylouue NpuMeHsIeMYI0 @ padoTbI cpeacTBa)
= L§ g : 00pa3oBaTeIbHYI0 TeXHOJIOTHIO
5 = 2
-]
OO0mue [peamer u 3aaun
TIOJIOKEHHUS kypca. Hopmartus-
HBIE JJOKyMEHTBI U
AOKYM N3yuenue teoperu-
PEKOMEHALHH.
YECKOro MaTepuaia Ne 1-4 ocH
OCHOBHBIE 33424 1 -- --- YcraHoBoYHAS JIEKINS 9 --- ---
o y4eOHUKaM 1 1,2 nom
MIPOEKTUPOBAHUS
y4eOHBIM TOCOOUIM
CHCTEM DJIEKTPO-
CHa0XeHUsI TOpo-
JIOB.
Paszgen 1 1.1. O6mmue ykaza-
OcHoBHBIE HUS 10 TIPOCKTH- ITposepka
TIOJIOKEHUS B POBaHMIO TOPOA- pelIeHus
onpeneNeHun CKHX CETEH. W3yuenue teoperu- [IpaKTH-
anekrpudeckux | 1.2. PacuerHsie YEeCKOro Marepuana YECKUX
Harpys3ok JJIEKTPUUYECKIE 10 y9eOHUKaM H 3amad.
py3 P WudopmanmoHHas JeKus, e IIpoekTtop a
TOPOIOB HATPY3KH JKUITBIX y4eOHBIM TTOCOOHSIM. ITpoBepka | Ne 1-4 ocu
. 2 -- 2 MPAaKTHYECKNE 3aHATHA B 20 Hoyt0oyx
3IaHUA. DIEKTpH- OVIITIAX Bremonaenne paszne- DAt BBITIOJT- 1,2 mom
YeCKHe Harpy3K{ pym JIOB KypCOBOTO TIPO- P HEHUS
OOIIIECTBEHHBIX eKTa pa3znenos
3IaHUA. DIEKTpH- KypCOBO-
YeCcKHe Harpy3Ku TO IPOEK-
pacrpeaenuTeb- Ta.
HBIX CeTell. DIeK-




Bujbl yue6Hoil padoThI

KonTakTHas padora

CamocrosiTesibHas padoTa

(B yacax)
BCero DopMbI
’E Heobxoxumbie ;2‘;1‘;1:;; Pexomenaye:
Paznen F . - i
ACT, Ioapasaen, Tema M g | = ®opMEI NPoBe/eHNst TeKuHuii, “:gil‘::lﬂ:’::; (naumeno- | mas JuTepa-
MoayJib = = £ @ | 1260paTOPHBIX, MPAKTHYECKUX 3 ¢opmbI oprannzanun BaHMe olle- Typa (N\e)
= o 3 s = . 13 o pecypcehl »
§ e = 2 = 3aHSATHI{, METOAbI 00yUeHHUs, g CaMOCTOSITEJIbHOM HOYHOT0
% g E e peaju3syloniue NpuMeHsieMYI0 @ paboTbI cpecTBa)
= k§ g. : 06]Ja3OBaTe.]'ll>HyIO TEXHOJIOTHI0
5 = £
[}
TpUUECKHUE HATPY3-
ku cererd 10(6) kB
u LTI
1.3. UaguBuny-
aJbHbIE TpapUKu
HATpYy30K U UX Xa-
PaKTepUCTHKH.
I'pynnossie rpa-
(UKH HATPY30K U
HX XapaKTepUCTHU-
k1. MeTons!l onpe-
JeTICHUs pacyer-
HBIX Harpy3o0K.
Pasnmen 2 2.1. Beibop cxem
Pacnpenenenne | snexTpocHabxe- IIposepka
ANEKTPUYECKON | HUSA. DIEKTPO- permeHus
SHEpPIruu Ipu cHaO)KeHHe KpyII- Wzyuenne teopern- MPaKTHU-
HATIPSHKCHUU HBIX 00BEKTOB OT YECKOro MaTepuaia YECKUX
seitre 1000 B COOCTBEHHOM JJIEK- o ydeOHUKaM 1 3a1ay.
Wudopmanmonnas JeKkuus, IIpoektop
TPOCTAHITUH. y4eOHBIM TTOCOOHSIM. ITpoBepka | Ne 1-4 ocu
3 -- 2 MPAaKTHYECKUE 3aHSATHS B 36 Hoytoyx
OnexTpocHabxKe- OVIITIAX Bremonaenne pasne- DAt BBITION- 1,2 non
HHUE OT SHEPTOCH- Py JIOB KYpCOBOTO TIPO- p HEHUS
CTEMBI. DIIEKTPO- eKTa pa3zenoB
CHaOXKEHHUE OT KypCOBO-
SHEPTOCUCTEMBI 1 ro IMpOeK-
COOCTBEHHOM 2JIEK- Ta.

TPOCTAHLINH.




Paznean,
MOIYJIb

Moapa3nen, Tema

Bujbl yue6Hoil padoThI

KonTakTHas padora

(B yacax)

CamocrosiTesibHas padoTa

BCero

JIEKIHH

J1a60paTOPHBIX

NMPAKTHYIECKUX

B T.4. B HHTEPAKTHBHOH

®opMbI IPOBeeHUS JIEKIUH,
J1a60PaTOPHBIX, MPAKTHYECKUX

3aHSATHI{, METOAbI 00yUeHHUs,

peann3ylouiue NpuMeHsIeMYI0
00pa3oBaTeILHYIO TEXHOJIOTHIO

dopme

B yacax

¢opmbI oprannzanun
CaMOCTOSITEIbHOM
paboTbI

Heo6xoxumble
MaTepUuaIbHO-
TeXHHYECKHe
pecypcnl

DopMbI
TeKyIero
KOHTPOJIs
(HanMeHo-
BaHHe one-

HOYHOI0
cpecTBa)

Pexomennye-
Masi JInTepa-
Typa (N\e)

2.2. CxeMBbl BHYT-
PH3aBOICKOTO U
TOPOJICKOTO pac-
npeJieNieHnst 3J1eK-
TposHepruu. Panu-
AJIbHBIE CXEMBbI
aJIeKTpOCHa0Ke-
HUs. OgHOCTYTICH-
YaTele U ABYXCTY-
NICHYaThIE pau-
AJIbHBIE CXEMBI.
CxeMmsbl paanaib-
HOT'O MUTAHUS
HarpysKkd OT OJHO-
TO M HECKOJBKHX
WCTOYHHUKOB ITUTA-
Hus. Marucrpaiib-
HBIE CXEMBI 3JIEK-
TpocHaOXKEHUSI.
IIpocTeie Maru-
CTpaJIbHBIE CXEMBI.
CXeMBbI C HECKOIb-
KHMH CKBO3HBIMHU
MarvucTpasIMH.
MarucTpanbHele
CXEMBI C IByXCTO-

POHHHUM ITUTAHUCM.
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CwMmelaHHbIe CXe-
MBI JJIEKTPOCHA0-
JKCHUS.
Paznen 3 3.1. Bozaymunsle
KoHCTpyKTHBHO | NTUHHU.
€ BBINIOJTHEHHUE 3.2. KaGenbHble
cerei JINHUM HalpsiKe-
HaIpsHKCHUEM HHUeM 6...35 kB.
Boime 1000 B TpeboBanus [TYD
K MpOKJIaIKe Kabe- ITpoBepka
JIe! TI0 TEpPUTO- pelieHus
Py NpeanpUsTUn M3yuenue teoperu- [IpaKTH-
u ropogos. IIpo- YECKOro MaTepuaia YEeCKHUX
KJajka kabeneii 1o y4eOHUKaM H 3ajau.
A WudopmanmonHas nekis, i IIpoektop A
6...35 kB B 3emie y4eOHBIM TTOCOOHSIM. IIpoBepka | Ne 1-4 ocu
2 -- 2 MPAaKTHYECKUE 3aHATHS B 40 Hoytoyx
(Tpanmesx), mpo- . Bremonaenne pasae- BBITIOJ- 1,2 mom
9 TpyIIax, KPYIJIbIA CTOI OKpaH
KIaaKa kaberneil B JIOB KYpCOBOTO TIPO- HEHUSA
KaOeNbHBIX KOH- eKTa pa3zenoB
CTPYKIMAX: B Ka- KypCOBO-
Hajax; OJIoKax; T'O TIPOeK-
TYHHEJSX, KOJJIEK- Ta.

TOpax U APYTUX
KaOeIbHBIX TIOMeE-
IIEHUAX; HA DCTa-
KaJlaX, B rajepesx
M 10 CTeHaM 371a-

HUIL.
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Heo6xoxumble
MaTepUuaIbHO-
TeXHHYECKHe
pecypcnl

DopMbI
TeKyIero
KOHTPOJIs
(HanMeHo-
BaHHe one-

HOYHOI0
cpecTBa)

Pexomennye-
Masi JInTepa-
Typa (\e)

3.3. KabGennHble
JIMHUHN Harlmee-
muem 110...220
kB. I{enecoobpas-
HOCTb TIPUMEHEHUSI
KaO€eIbHbBIX JIMHAN
110...220 xB. Ka-
0eJIM HU3KOr o,
CpEIHEro U BBICO-
KOI'O IaBJIEHHS.
CriocoOsI Tipo-
KAk Kaoenei
110...220 kB Ha
TEPPUTOPUH TIPE/I-
MIPUSTHS U B YCIIO-
BUSIX TOPOACKOM
3aCTPOMKH.

3.4. TokonpoBOABI
HaTpsDKEHUEM
6...35 kB. Ipe-
HMYIIECTBA TOKO-
MIPOBOJIOB Tepes
KaOeIbHBIMU -
auamH. XecTkue
TOKOTPOBO/IHI.
KommnekTHsie TO-
KorpoBoJpl. ['n6-
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KH€ TOKOTIPOBOJIBI.
Paznen 4 4.1. Beibop parmuo-
OHTI/IMI/IBaLII/IH HaJIbHBIX HaIlps-
CTPYKTYpPBI ’KeHUW MUTaoIen
UIEKTPUUECKUX | M pacHpeeu-
ceTel ropoza TENbHOMU CeTH. BhI-
00p palHoHaAIBHO-
T'O HaNpsHKEHUs
IIUTAIOIIEH U pac- IIpoBepka
NIPEAETUTENBHON pelieHus
CETH aHaJUTHYe- Wzy4enue teopern- MPaKTH-
CKMMH METO/IaMH. YeCKOro Marepuana YECKUX
4.2. PanuoHainb- 0 y4eOHUKaM U 3ajau.
. HudopmarmoHHas JeKys, i IIpoektop A
HBII BBIOOp CHIIO- y4eOHBIM TTOCOOHSIM. IIpoBepka | Ne 1-4 ocu
3 -- 2 MPaKTHYECKUE 3aHATUS B 36 Hoyt0Oyx
BBIX TpaHchopma- . Brmonaenne pasae- BBITIOJ- 1,2 mom
TpyIIax, KPYIJIbIA CTOI OkpaH
TOpOB. Be100Op JIOB KypCOBOTO TIPO- HEHUS
YHcIa ¥ HOMH- eKTa pa3znenos
HaJIbHOW MOILHO- KYpCOBO-
CTH CHJIOBBIX TO IPOEK-
TparchopMaTopoB Ta.
I'TII u TII ¢ yue-

TOM XapakTepH-
CTHK HAarpy30K
IKCILTyaTaI[OH-
HBIX 0COOEHHOCTEMH
TpaHC(HOPMATOPOB.
4.3. OntumanbHoe
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pa3MelleHue uc-
TOYHHUKOB ITUTA-
Hust. Kaprorpamma
Harpy3ok. LleHTp
JJIIEKTPUYECKUX
Harpy3ok. Ompe-
JIeJIEHHE 30HbI pac-
CESIHUA DJIEKTpUYe-
CKHX Harpy3oK.
4.4. Ontumusanys
NapamMeTpPOB JINHUI
pacupenenuTenb-
HeIX cereit 0,4-10
kB. MeToap! cHu-
JKE€HUSI IOTEPD
3JIEKTPO3HEPI U B
pacnpenenuTenb-
HBIX CETSX.
Paznen 5 5.1. Kateropun VisyaeEme TeopeTH- ITposepka
CxeMFlI 3J1eK- 3JIEKTPONPUEMHHU- quI:IOFO MaTepHana pelieHus
TPUYECKUX TO- KOB, HaJIE)KHOCTb 10 VaeGHIKAM 1 MIpaKTH-
POICKHX ceTei AIEKTPOCHAOKEHUS WudopmanmoHHas JeKus, 6 e 5 IIpoekTtop YECKUX Ne 1-4
ANEKTPONPUEMHU- 2 - 2 MPaKTHYECKUE 3aHSATHS B 30 }}I;e HPIM TIOCODHAM. Hoytoyx 3ajau. ’1 2_ OcH
KOB ropoja. rpynnax, Kpyrjbli CTOI PIMOTHCHHC pasac- OKkpaH IIposepka < zom
JIOB KypCOBOT'O IIPO-
5.2. CxeMmsl 3J1eK- BBITOJI-
TPUYECKHX CETeH €KTa HEHUS

35 xB u BhImIE.

pasnesnos
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5.3. Cxemsl pac- KypCOBO-
NpeaACInTEIIbHBIX Tr'o IMpOCK-
cereii 0,38 kB — 20 Ta.
kB.
Paznen 6 6.1. Beibop ceue- [TpoBepka
DJeKkTpuueckue | HUsl IPOBOMOB U BBIINOJI-
pacuersl cucteM | Kabes. HEHUS
N3yuenue teoperu-
AJIEKTPOCHAO- 6.2. YpoBHH U pe- MIPaKTU-
YEeCKOro Marepuana
KEHUsI TOpOJI- T'YJIUpOBaHHUE 10 VIeOHNKAM 1 4ECKOro
CKHX ceTel HaIPsDKEHUS. WudopmanmonHas nekis, i IIpoektop 3a/1aHusl.
y4eOHBIM TTOCOOHSIM. Ne 1-4 ocH
Kommencarus pe- 2 - 2 MPaKTHYECKUE 3aHATUS B 20 Hoytoyx [TpoBepka
o . Beinonuenue paszae- 1,2 nom
aKTHBHOM MOIIHO- TpyIIax, KPyrJblid cTo OkpaH BBITOJI-
JIOB KypCOBOTO TIPO-
CTU B TOPOJICKHX HEHUS
eKTa
CeTsIX. pa3zenos
KypCOBO-
IO IPOEK-
Ta.
Paznen 7 7.1. Cetn Hanpsi- ITposepka
KoncTpykTus- xenuem 0,38 - 20 Uzydenue teopeTn- pelieHus
HOE BBITIOJIHE- kB u Bpmme 35 B. YECKOro MaTepuana MIpaKTH-
HUE JIeMeHTOB | 7.2. 3ammuTa, aBTo- WudopmanmonHas JeKus, o ydeOHUKaM 1 MoekTo YECKHUX
TOPOJCKHX ce- MaTHKa U TeJleMe- 1 WUTOTOBAs JICKIIHS, TIPAKTH- 24 y4eOHBIM TTOCOOHSIM. Hr:) 5 P 3a/1ay. Ne 1-4 ocH
Tel XaHUKa TOPOACKUX YECKHUE 3aHATHUS B IPyMIax, Brinonuenue pasze- QZTaZK IIposepka 1,2 mom
IIEKTPUUECKUX KPYTIBIA CTOIN JIOB KypCOBOTO TIPO- P BBITIOJI-
CeTew. eKTa HEHUS
7.3. YerpoiictBa paszenos
3aIUTHOTO OT- KypCOBO-
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wirouenus. O0- IO MPOeK-
J1aCTh MIPUMEHEHUS Ta.
YCTPOMCTB 3aLIUT-
HOI'O OTKJIFTOUCHUA.
Hroro: 16 12 215

5. Kpurepuu u HOpMBbI TeKYylIero KOHTPOJIS M IPOMEKYTOYHOM aTTeCTAlMU

@DOpMBbI TEKYIIET0 KOHTPOJIS

VYcnoBus JOITyCKa

Kputepuu u HOpMBbI OLICHKH

OrueHka peueHus
MPaKTUYECKHUX 3a]1a4

Heo0OxoauMo mocereHune
JIEKIIUOHHBIX 3aHATHH

«3auTeHo» - CTYACHT PelIny MPaKTUYECKYIO 3a/1auy.
«He 3auTeHO» - CTyIEHT HE pelIi IPAKTHUECKYIO 3a/a4y.

Pemenue pas3aciioB
KYpCOBOTI'O IIPOCKTa

CBOCBpeMeHHOG BBIIIOJIHCHUC
pa3aciioB KypCOBOT'O ITPOCKTa

«3a4TeHo» CTaBUTCs, €CJIU CTYACHT PCIINJI B CPOK COOTBGTCTBYI-OH_II/Iﬁ pasacia
KypCOBOI'O ITPOCKTA.

«He 3aureno» - ecinu CTYACHT HC pCHINII B CPOK I[aHHbeI pas3acii.

qbopMa IMPOBCACHUA
HpOMG)Ky’TO‘-IHOﬁ aTTeCTallun

Ycnosus gomycka

Kpurepun u HOpMbI OLIEHKH

DK3aMeH
(TUCBEMEHHBIN ONPOC
CTYACHTOB I10 OUIeTam)

Jns  gomycka K 9K3aMeHY
HeoOX0AMMO  TpoTH  Bce
(OPMBI TEKYIIEro KOHTPOIIS

Crynent oGnagaer riyOOKMMHM M HPOYHBIMU 3Ha-
HUSIMH TIPOIPAaMMHOTO MaTepuaia; IpU OTBETe
IIPOJEMOHCTPUPOBAJI MCUEPIBIBAIOLIEE, MOCIEN0-
BaTEJIbHOE M JIOTUYECKH CTPOHMHOE W3JIOKEHHUE;

«OTIINYHO»




®opma npoBeaeHU
MMPOMEKYTOYHOM aTTECTALIMU

Ycnosus gomycka

Kpurepun n HOpMBI OLIEHKH

NpaBUIBHO C(HOPMYIHPOBAT TOHATHS W 3aKOHO-
MEPHOCTH IO BOIIPOCY.

«XOPOILIO»

CryneHTt o0namaer AOCTaTOYHO TOJIHBIM 3HAHUEM
MPOrPaMMHOTO MaTepHaja; ero OTBET MPECTABIIS-
€T TPaMOTHOE M3JI0kKEHHE YIeOHOT0 MaTrepuaa Io
CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIC HETOYHO-
CTH B (OpPMYIUpPOBAaHUM MOHSITHUH; MPABHIBHO
HpI/IMeHeHBI TeOpeTI/I‘-IeCKI/Ie IIOJIOXKEHUA, HO}ITBep-
JKICHHBIC HpI/IMepaMI/I.

«KYOOBJICTBOPUTECIBHO

CryzneHT umeet oO111e 3HaHUs OCHOBHOT'O MaTepu-
ana 0e3 yCBOEHUS HEKOTOPBIX CYIIECTBEHHBIX IO-
J0XKeHul; (GopMylnupyeT OCHOBHBIEC MOHATHUS C He-
KOTOpPOIl HETOYHOCTHIO; 3aTPyAHSAETCS B IpHUBEe-
HUU TPUMEPOB, MOATBEPKAAIOIIUX TEOPETUUECKHE
MOJIOXKECHUSL.

CHEYOOBJCTBOPUTECIBHO»

CTy,I[eHT HE€ 3HACT 3HAYUTCIbHYIO YacCTb IIPO-
T'paMMHOI'0 Martepuaja; AJOIMYCTHII CYIICCTBCHHBIC
OIINOKU B IMPOLECCE M3JIOKCHUA, HE YMCCET BLIAC-
JIMTh TJIaBHOC M CACJIAaTh BBIBOJ; IIPUBOJUT OUIM-
OOYHBIE OIIPpCACIICHUA.




6. Kputepnu u HOPMBI OLIEHKH KYPCOBBIX padoT (MPOeKTOB)

Onenku Kpurepun u HopmbI OLIEHKH

«OTJIHYHO» «OTINIHOY CTaBUTCA, €CJIM CTYACHT BBIINOJIHUII BCC pPa3aciibl
KypCOBOI'O IMPOCKTA IMPABUJIBHO, CAAJT €ro B 3a4CTHYIO HCACIIIO U
OTBCTUJI ITPU 3aIMUTC KypCOBOT'O ITPOCKTA HAa BCC BOIMPOCHI.

«xXopouio» <<X0pOIIIO)) CTaBUTCA, €CJIM CTYACHT BBIIIOJIHUII Pa3aCiibl KypCoO-
BOIr'0 IMpOCKTa ¢ HECYECCTBCHHBIMHW HETOYHOCTAMU, CAaJl KypCO-
BOI IMPOCKT B 3aUCTHYIO HCACIIO U OTBCTUJI ITPH 3AUTC KypCO-
BOI'0 IIPOCKTAa Ha BCC BOIIPOCHI.

«YAOBJIETBOPUTECJIBLHO» <<yI[OBJIeTBOpI/ITGJH)HO)) CTaBUTCs, €CJIKM CTYACHT BBIINNOJIHUII pa3-

JIeNIbl KypCOBOT'O IIPOEKTa C HEKOTOPBIMU HETOYHOCTSMHU U 3a-
TPYIHWIICS B HEKOTOPBIX OTBETAX IPU 3aLIUTE KypCOBOTO ITPO-
€KTa.

«HEYAOBJECTBOPUTEJIBHO» ((HGYJIOBHGTBOPI/ITGHI)HO» CTaBUTCs, €CJIU CTYJACHT HC BBLIIIOJHHUII

KYPCOBOM IPOEKT B CPOK.

7. TllpumepHasi TeMaTHKAa NMHUCbMEHHBIX pPadoT (KYpcoBbIX, pedepaToB, KOHTPOJbHBIX,

pacyeTHO-rpagUYECKUX H JP.)

No Tembl
/11
KypcoBoii npoekt
1 | IlpoexTupoBaHue 311eKTPOCHAOKEHHS Topoia
2 | IlpoexTupoBanue AMEKTPOCHAOKEHUS palioHa ropoJia
3 | [IpoexkTupoBanne IMEKTPOCHAOKEHUS YaCTH paiioHa ropoaa
4 | IIpoekTupoBaHue IEKTPOCHAOKEHUS Cella WIH KOTTEHKHOTO MOCeKa
8. Bonpochl k 3k3aMeHy (3a4eTy)
Ne
w/n Bomnpocsl
1 | DuekrpocHabxarorias ceTh Topoia
2 | Cxembl MUTAONIMX AICKTpUUECKHX ceTer ropoaa 10(6) kB
3 | Cxemsl pacpeneauTeNbHBIX JIEKTpUUecKuX cererd ropoaa 10(6) kB
4 | Cxembl 3JeKTpUIECKUX ceTer ropoaa Ha 0,38 kB
5 | Cucremsl 3a3emiieHus dnekTpudeckux cereit 0,38 kB
6 | I'paduku eKTpUUECKUX HATPY30K TOPOJACKUX MOTPEOUTENCH U UX XapaKTEPUCTHKU
7 | @aKkTopsl, BIUSIOUINE HA PEKUMBI JIEKTPONIOTPEOICHUS
8 | llenu ympaBieHus SIEKTPONOTPEOICHUEM
9 | ABapuiiHble OTpaHUYCHHUS DJICKTPONOTPEOICHUS
10 | Cuctemsl 31eKTpOCHAOKEHUSI OPTaHU3ALNNA U YUPEXKICHUHN, PUHIUIBI KX (GOPMUPOBAHUS
Y 3a]]a4i MPOEKTUPOBAHMUSI
11 | XapakTepucTHKa U TUTAHUPOBKA OPTaHMU3AINHA U YUPEKICHHUH
12 | BeiGop ceueHus NpoBOJIOB U Kabemnen
13 | 3amura, aBTOMaTHKAa U TeJIEeMEXaHHUKA TOPOJICKUX DIEKTPUUECKUX ceTel
14 | YcrpoiicTBa 3amuTHOTO OTKIMIOUeHHUs. OOJIacTh MPUMEHEHHUS YCTPOWCTB 3aIIUTHOTO OT-
KITFOUCHHS
15 | KoHCTpyKTHBHOE BBIMOJTHEHHE CETEH OpraHu3alnil U yIpekIeHUuN
16 | UnnuBuayanbHbIe TpadUKU HArPy30K TOPOJCKUX MOTPEOUTENEH M UX XapaKTePUCTUKU
17 | I'pynnoBsle rpadmKy HATPY30K U UX XapaKTEPUCTUKU




u/n Bomnpocsl

18 | OcHoBHBIC (pU3HUECKUE BETUYHUHBI, IPUMEHSIEMbIC TIPU PACUETE INEKTPUICCKUX HATPY30K

19 | Pacuer Harpy30K XHJIbIX 3JaHUN

20 | PacueT Harpy30K opraHu3anuii 1 yupexJIeHHH

21 | PacueT Harpy3ok OT BCIIOMOTATEIbHBIX CHIIOBBIX JICKTPOIPHEMHHUKOB

22 | OCHOBHBIE METO/IBI pacyeTa AEKTPUICCKUX HArPy30K. MeTo 1 yIopsIOUCHHBIX JHarpamMm

23 | OCHOBHBIC IPUYHHBI PACXOXKJICHUS MEXKTy PACUCTHBIMH U (PAKTHUESCKUMHU HATrpy3KaMu

24 | OnpeneneHue CpeTHUX HATPY30K

25 | OnpexneneHne pacxoa0B AIEKTPOIHEPTUU

26 | Pacuer moTeph MOIIHOCTH W 3JIEKTPOIHEPTHUU B PA3IMUYHBIX JIEMEHTaX CHCTEM JJIEKTPO-
cHaOKeHus

27 | OCHOBHBIEC XapaKTEPUCTUKHU CIIYJaHBIX TPAQHKOB HATPY3KH

28 | KommyTannoHHO-3amuTHBIE anmapats! 10 1000 B

29 | OcoOeHHOCTH pacyeTa TOKOB K.3. B ceTsx Jio u Boie 1000 B

30 | ABTroMarndeckue BBIKIIIOUaTeNM (Ha3HAYCHHE, KOHCTPYKIIHSI, BBIOOD)

31 | Pacnpenenenue snekTpuyeckor sHepruu npu HampspkeHuu Beime 1000 B. TpeGoBanus
CETSIM.

32 | DnekTpocHaO)KeHNE OT COOCTBEHHOHM 3JIEKTPOCTAHIIMU. DJIEKTPOCHAOKEHHE OT YHEProCH-
CTEMBI. DIEKTPOCHAOKEHNE OT DPHEPTOCUCTEMBI U COOCTBEHHOM JIEKTPOCTAHITHH.

33 | Paguansusie cxemsb! ceteit Boime 1000 B

34 | MaructpanbHble cxeMbl ceteld Beime 1000 B

35 | CxeMbl C HECKOJIBKUMHU CKBO3HBIMH Maructpaisivu ceted Beimie 1000 B

36 | Beibop grciia, MOIITHOCTH M MECTa PaCIoJIOKEeHUS 1IeX0BbIX TT1

37 | Beibop tumnoB u ucnosiHeHuit Tpanchopmatopos 1exoBbix T11. Komnoroska niexoBsix TT1

38 | Ucnonnenue ceteit 10 1000 B KOMIIIIEKTHBIMU IIIMHOIIPOBO IAMHU

39 | PacueTr koMIeHcany peakKTUBHON MOIITHOCTH

40 | IIpoknaaka kabeneit HanpspkeHUEM 6 - 35 KB B kabenbHBIX KaHaIaxX

41 | Bo3gymiHbie JIMHUK

42 | KabenpHble TMHUYN HanpsDKeHHeM 6 - 35 kB

43 | IIpoknaaka kabeneit HanpspkeHUEM 6 - 35 kB B 3emute

44 | Tlpoknaaka kabeneit HanpspkeHueM 6 - 35 kB B O10Kax

45 | IIpoknaaka kabeneit HanpspkeHHUeM 6 - 35 kB B TyHHEIIX

46 | IIpoxnaaka kabeneit HanpspkeHUEM 6 - 35 kB Ha scTakagax

47 | Kabenpusie nuaun 110 - 220 kB

48 | BcnomorarenbHble METO/IbI pacieTa IEKTPUUYECKUX Harpy30K

49 | Knaccudukanus moMenieHuii 1 Hapy>kKHbIX YCTaHOBOK MO OKPYKAroIIel cpene

50 | McToYHHMKYM peaKTUBHOM MOIIHOCTHU B CETAX OPraHU3alMMi U yIpexK ACHUN

51 | Pacuer xomnencanuu PM B 3JIEKTPHUECKUX CETSIX OPraHU3aIUi U yUPexK ICHHMI

52 | Ilpoknanka kabenei HanpsokeHUEM 6 - 35 kB B rajiepesix ¥ o CTeHaM 31aHHI

53 | IIpoknanka kabeneil HampspbkeHueM 6 - 35 kB B KoJuieKTOpax U Apyrux KaOenbHBIX MOMe-
HICHUSIX

54 | DnekrpocHaOXEHUE OT FHEPTOCUCTEMBI

55 | DnektpocHabX)eHNE OT SIHEPTOCUCTEMBI M COOCTBEHHOM 2IIEKTPOCTAHITUI

56 | KommyranmonHo-3amutHele anmnapatsl 10 1000 B

57 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsax /10 u Boie 1000 B

58 | ABToMarnyeckue BBIKIIOYaTeNnu (Ha3HAYeHHe, KOHCTPYKIIMSI, BBIOOD)

59 | Pacnipenenenue anekTpudeckoil sHepruu npu Harpspbkernuu Boime 1000 B. TpebGoBanus k
CEeTSIM

60 | 3azemienue snekTpoyctaHoBok Hike 1000 B




9. DoHJ OLIEHOYHBIX CpeaACTB JJId NMPOBEACHUA HpOMe)l(yTOqHOﬁ aTrreCTalumn oﬁyqalo-
IMUXCHA MO0 JTUCHUIIJIUNHE

9.1. ITacnopT GoHAA OLIEHOYHBIX CPEACTB

Ne KoHnTpoJsmpyemsblie pa3aeibl KO% KOHTpOIHpYye- HaunmeHnoBanue
n/n (TeMBbI) TUCIUTIITAHBI MOM KOMICTCHIMM OLICHOYHOI'0 CPeACTBA
(MJ1M ee YyacTu)
Paznen 1 Pemenue npakruyeckux
1 OcHOBHBIE TIOJIOKEHUS B K-1 3.4 3ajad4.
OIIPEACIICHUU JIEKTPUUECKUX Y BelnnonHenue pasaennos
Harpy3oK ropoJioB KYpCOBOT'O IIPOEKTA.
Paznen 2 Pemenue npakTuyeckux
2 Pacnpenenenue anexkrpuyeckoit K-1 3.4 3aJad4.
SHEPIrUU IPU HANPSKECHUHN BBILIIE t BeinonHenue pasnenos
1000 B KYPCOBOTO ITPOEKTA.
Paznen 3 Pemenue npakTuyeckux
KoHcTpyKTHBHOE BBITIOJIHEHUE 3ajad.
3 . [K-1, 3,4
cerer HanpspkeHneM Beie 1000 B BrinosiHeHue pa3nenon
KYpCOBOT'O IPOEKTA.
Paznen 4 Pemenne npakrnaeckux
4 OnTuMu3aIus CTpyKTyphI MK-1. 3. 4 3ajad.
ANEKTPUUECKUX CETeH ropo/ia Y BrimonHenue paszaenos
KypCOBOT'O IIPOEKTA.
Paznen 5
5 CXGBEBI AIIEKTPUYECKUX TOPOJCKUX [K-1, 3, 4 Brinonnenue pasnenos
cereit KypCOBOTO IIPOEKTA.
Paznen 6 Pemienue npakTuyeckux
6 DNeKTpUUYECKUEe PacYEThl CUCTEM MK-1 3. 4 3ajad.
ANEKTPOCHAOKEHHUS TOPOJICKUX Ce- t BrinonHeHue pas3aenon
Teil KypCOBOT'O IIPOEKTA.
Pazmen 7 Pemienue npakTuyeckux
7 KoHcTpyKTHBHOE BBINIOJIHEHUE MK-1 3. 4 3ajad.
3JIEMEHTOB TOPOJICKUX CETei T Brinoninenue pasnenos
KypCOBOT'O IIPOEKTA.

9.2. TunoBble KOHTPOJIbHbIE 32/1aHNUS WM HHbIE MATEPHAJIbI, HE00OX0AUMBIE Il OLlEeHKH
3HAHMI, YMEHHIl, HABBIKOB H (MJIH) ONBITA AeATEeJbHOCTH, XaPAKTEPHU3YIOIIHX dTanbl (op-
MHPOBAaHMS KOMIIETEHIIMi B Ipolecce 0CBOeHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

9.2.1.

IMpakTnyeckune 3agauun

3amaua 1. Ha noacrannuu yctaHoBieHsl 2 Tpanchopmaropa TM-630/10/0,4;

K3 :0,7 C IMMaCNOPTHBIMU JaHHBIMH:

AP_=155xBm, AP =8 kBm, | _=1% U_=55%.




Omnpenenutb NOTEPH B TpaHCPOpPMATOpPaX, €CIIM 3apaHee ONpe/Ie/icHa PEeaKTUBHAS MOIIHOCTh

X0JIOCTOTO XOJa OAHOTO TpaHchopmaropa: AQM =63 Kédap , u peaktuBHas MouHOcTh K3, mo-

TpebisieMas TpaHC(HOPMATOPOM IIPU HOMUHAJIBHOH 3arpysKe: Ale =346keap .

pacnpenenuTeabHOM Kady, cxeMa KOTOPBIX IPUBEICHA HA PUC.

3agauya 2. PaccuuTtaTh TOKH 3JIEKTPONPHEMHHUKOB M BHIOPATh IUIABKHE MPEIOXPAHUTEIH B

FU

O Q Q Q (@) ]
iﬂ)l iFUz Em fFU«;
P P> P; P4 Ps Pg

Pucynok - Cxema pacnpenenuTenbHON CeTh

Tabmua - Ucxoqusle 1aHHbBIE

Ne | PI, | P2, | P3, | P4, | P5 | P6, [cos¢ |cos¢ |cos@ [cose [cose |cos@ | K
Bap. | kBt | kBt | kBt | kBt | kBt | kBT 1 2 3 4 5 6

1,16 196 | 173 | 3,7 | 43 | 110 93 | 07 | 06 | O6 | O6 | 08 | 0,8 | 0,8
2,171 18,1 | 140 | 7,3 25 |10 210} 08 | O,7 | O,7 | O6 | O8 | O,7 | 0,8
3,18|130|193| 92 | 43| 78| 59|06 | 08| 07|08 ]| 08| 0,7 |0,85
419 73 (142 70 | 21 (232 | 45|07 |08 |08 |08/ 07 ] 09085
5,20 9.2 7,3 11 (075|145 |280| 08 | 06 | O6 | O6 | O8 | O,7 | 0,85
6,21| 40 | 135| 72 | 30 | 98 | 193| 0,7 | O,7 | O6 | O6 | O8 | 0,8 | 0,8
72217592 (30. 22| /3|84 |06 |06 |07]| 06|08 07|08
8,23| 3,5 71 | 53 23 |61 |195| 08|07 08]| 07|06 |06 | 08
9,24| 84 | 213| 75| 40 |146| 34 | 07 | 06 | 08| 08 | 06 | 0,7 | 0,8
10,25/ 116 | 253 | 36 (0,75} 93 | 22 | 08 | O,7 | O,7 | O8 | O6 | 0,6 | 0,85
11,26 10,3 | 16,1 | 74 | 3,1 | 49 9% | 07|07} 08| 06 | 06 | 08 |0,85
12,27 1711 6,3 | 0,75 0,75 | 57 |204| 08 | 06 | O6 | O6 | O,7 | O,7 | 0,85
13,28| 40 | 93 | 2,8 1,7 171|140} 0,7 | 08 | 06 | O,7 | 0,8 | 06 | 0,8
14,29 128 | 73 | 41 | 08 |193| 65|08 |06 |06 |06 08/ 08/ 08
15,30{ 11,5 | 145100 41 | 75 | 28 | O,7 | O8 | O8 | 08 | 0,7 | 0,8 | 0,8

3agaua 3. Paccuntarh TOKH 3JIEKTPONPUEMHHUKOB M BIOPAaTh aBTOMATUYECKUE BBIKIIIOUYATE-
JM B pacripenenutensHoM mkady cepun [IP8501 (cm. puc.).




QF

L (@) ]

0]
l QFl  |QF2 QF3 QF4

N A NN

0,0 .5.0.0.0

Pucynok - Cxema pacnpenenuTenbHON CeTh

Taobmuia - Ucxoqusle 1aHHbBIE
Ne | P1, | P2, | P3, | P4, | P5, | P6, | cos | cos | cos | cos | cos | cos | K.
Bap. | kBt | kBt | kBt | kBt | kBTt | kBTt | @1 | @2 | @3 | @4 | 5| @6
1,16(16,1 143 | 73 | 2,2 |213| 92 | 08|08 | 06| 06| 06 | 080,85
2,17| 38 (140)| 2,7 | 40 (185 30| 06 | O6 | O6 | O6 | 0,8 | 0,8 | 0,8
3,18| 125(10,3| 7,5 10 52 | 40| 06 | 08| 080808 06 |0,85
4,191 19 | 73 | 0,73| 0,73 (19,3 | 22 08|06 |06 )| 07|08 061 08
520|190 75| 40| 22 (130| 55|07 | 0O6 | O7 | 08 | 08 | 0,7 | 0,85
6,21| 42 (231 20204991208 | 06| 06|06 |08 07085
7,221 133(120| 22 |11 (49| 85|06 |07 |07 }(07 |08 06 | 08
8,23|100( 78| 27 (075 38| 22|08 | 06| 06|06 |08]) 08]| 08
9,24, 230( 30| 83|03 |48 |110( 07|08} 08(08]|07]| 081 08
10, 25 9,3 | 100| 3,2 (0,75| 55 | 185 06 | O,7 | 08 | 0,8 | 0,7 | 0,6 | 0,8
11,26 73 |135| 75| 30 |130| 22 |08 | 07| 07| 08| 06 | 080,85
12,27 145 75 | 30 (0,75| 35 |183| 0,7 | 06 | O6 | O6 | 08 | 0,7 | 0,85
13,28/ 10,2 85 | 40 | 09 |180| 3,7 | 0,7 | 06 | O,7 | 08| 08 | 0,7 | 0,85
14,29 84 | 126 | 7,7 | 30 |185| 73 (07|08 | 07| 09| 08| 06| 08
15,30( 158 | 110| 48 | 22 | 39 |196| 08 | 0,7 | O6 | O6 | O6 | 0,8 | 0,85

Kpurepum oueHku:
- OLIEHKA «3a4TeHO» BBICTABISAETCS CTYACHTY, €CIIU CTYACHT PELIMII IPAKTUUECKYIO 3a/1auy;
- orieHKa «He 3a4TeHO» - eclu CTY/IEHT He PELII MPaKTHUECKYIO 3a/1auy.
9.2.2. Ilepe4yeHb OCHOBHBIX Pa3/1eJIOB KYPCOBOIO NPOEKTA
1. Beenenue.

2. Kpartkast xapakTepucTHKa 00BbEKTa POESKTUPOBAHMS.
3. OmpeneneHne 0XHUJIAEMbIX IEKTPHUUECKUX HArpy30K MO XKHIBIM JIOMaM M 0ObeKTaM HH-



(bpacTpyKTypsl TOpoOJIa.

4. Bri6op 1 000CHOBaHHE MECTa COOPYKEHHS TOPOJICKUX KOMIUIEKTHBIX TPaHC(HOPMATOPHBIX
noxactanuuii (KTII), pacnpeaenurensupix myHktoB u [TIII. Breibop umcna u MomHoCTH
tpancpopmatopoB KTII u I'TIIT ¢ ygyerom KoMIieHCalluu peaKTUBHOW MOIITHOCTH.

5. Be16op 1 000CHOBaHHE CXEMBI IJICKTPOCHAOKEHUS TOPOIA.

6. PacueT TOKOB KOPOTKOTO 3aMbIKAHMUSL.

7. Beibop nipoBoaHuKOB 1 3nekrpoodopynoanus KTII u I'TIIL

8. Peneiinas 3amura, aBTOMaTHKa U YYE€T JIEKTPOIHEPTUH.

9. 3akmo4eHue.

10. Crincox UCHONb30BAaHHOM JINTEPATYPHI.

Kpurepuu onenkn:
- OLIEHKAa «3a4TE€HO0» CTaBUTCS, €CIU CTYAEHT PELIMI B CPOK COOTBETCTBYIOIIMN pa3Jesl KypcOBOTO

MIPOEKTA;
- orieHka «He 3auTeHO» - €ciM CTyIEHT He pelInil B CPOK JaHHbBIN pa3iedn.



10. O6pa3oBaTeibHbIEe TEXHOJOTHH M MeTOAMYECKHEe YKAa3aHHS MO OCBOEHUIO AUCUUILIHHBI
(yueOHOrO Kypca)

JIeKMOHHbIE U IPAKTUYECKHUE 3aHATHUS IPOBOAATCA 1O TPAJAULIMOHHON TEXHOJIOTHH C IpUMe-
HEHUEM JJIS 4YaCTU PAKTUYECKUX U JIEKIIMOHHBIX 3aHSITUH UHTEPAKTUBHBIX METOJOB IIPENOJaBaHus
JUCHUTUTUHBI «CUCTEMBI 3JIEKTPOCHAOXKEHHS TOPOJIOBY.

Yemanoeounaa nekyua Bxnrodaer 0630p OCHOBHOIO MaTepuasa MpeiMeTa, TaeT CTyJeHTaM
oOmIre yCTaHOBKM Ha CaMOCTOSITEIIbHOE OBJIAJIEHUE COJIEp)KaHWEM Kypca WM ero 4acTH. JIexius
TaKOro THIA, KaK MPaBUJIO, HOCUT OOBSICHUTENbHBIA XapaKTep, BOSMOXKHO, C HCIOJIb30BaHUEM Jie-
MOHCTPAILMOHHOI'O MaTepuaia.

Hugpopmayuonnan nexkuyus nveetr naGopMaTUBHBIA Xapaktep. Ha Heil nmpeoOiamaeT MOHO-
JIOT TIpEeNoaBaTelsi, MaTepHall MMOJaeTCsI B pacyeTe Ha CaMOCTOSITEIbHYIO pab0Ty CTY/I€HTOB.

Hmozosan nexkyusa, xax NpaBuio, 3aBeplIaeT HW3ydeHHE Kypca, 000OILIaeT MpoiiieHHoe 3a
Bech nepuo. [Ipu moAroroBke ykazaHHOM Pa3HOBHMJIHOCTH JIEKIIMM LI€JI€CO00pa3HO yuecTh Mpode-
Jbl B 3HAHUSAX CTY/IEHTOB, BBISIBJICHHbIE HA MPAKTUYECKUX 3aHATHUAX, B IpoLecce (POHTAIbHbIX
OTPOCOB M, KAK MUHUMYM, JIaTh UM YCTaHOBKY Ha IIyTH ycTpaHeHus npoOenoB. Ha utorosoii nek-
LU TpPEenoaaBaTeb BBIIEISIET OCHOBHBIE MJIEM Kypca, MOKa3bIBaeT, KaKUM 00pa3oM MOYKHO HC-
10JIb30BaTh MOJIyY€HHbIE 3HAHUS HA MPAKTUKE U MPU U3yYEHUU APYrux aucuuiuivH. [loasonsarcs
UTOTY U3YyYEHUS JUCLUMIUIMHBI, TOKA3bIBAETCS €€ 3HauUeHHE B (POPMHUPOBAHUU HAYYHOTO MHPOBO3-
3peHusi, 00Cyk/1at0Tcsi 0COOEHHOCTH 3a4yeTa UM 3K3aMeHa 10 IpeIMeTYy.

Ilpakmuueckue 3anamusa VMEIOT CBOEH IENbI0 YrIyONaTh, pacIUpsiTh, NETATIU3HPOBAThH
3HAHMUSI, MOJIyYE€HHBIE Ha JIEKIMH B 000OIIEeHHON (opMme, U CcOAeWCTBOBATh BbIPAOOTKE HABBHIKOB
npodeccrnoHalbHON AesTtenbHOCTU. [IpakTHueckue 3aHATUS Pa3BUBAIOT HAYYHOE MBIIUIEHHE U
peub, MO3BOJISIIOT MPOBEPUTH 3HAHUS CTYACHTOB U BBICTYNAIOT KaK CPEJCTBa OlepaTHUBHON oOpat-
HOM CBSI3U, IOMOTAIOT MIPUBUTH HABBIKK MOMCKA, 0000IIEHNUS 1 U3JI0KEHHUs yueOHOTo MaTepuara.

HNHTepakTHBHBbIE 3aHATUSI OPUEHTUPOBAHBI Ha 00Jiee MIMPOKOE B3aMMOJACHCTBHE CTYIEHTOB
HE TOJIBKO C MpernoiaBaTesieM, HO U JpYyr ¢ APYroM U Ha JOMHUHHPOBAHHE aKTUBHOCTHU CTYJEHTOB B
npouecce odyueHus. MecTo mpernojaBareisi Ha UHTEPAKTUBHBIX 3aHATHSIX CBOAUTCS K HaIlpaBiie-
HUIO JIeATEIHHOCTH CTYJIEHTOB Ha JOCTIKEHUE Lenel 3ansaTus. Hanbosee nenecoobpazHo UCHOIb-
30BaHHE TaKOTO MHTEPAKTUBHOTO METOJA, KaK KPYIJIBIN CTOJ, T.€. BCECTOPOHHEE OOCYyXIeHue Ka-
KOro-iu0o BoIpoca, MpoOaemMbl WIH COMOCTaBICHUH MH(OPMALIUKU, UJIeH, MHEHUN, TPEUI0KEHHH.
Lenu mpoBeaeHHs KPYIIIOTO CTOJIa MOTYT OBITh OUY€Hb Pa3HOOOPAa3HBIMU: 00YUeHUE, TPEHUHT, JHa-
THOCTHKA, TpeoOpa3oBaHue, U3MEHEHUE YCTAaHOBOK, CTUMYJIMPOBAHUE TBOPUECTBA U JIp. U B 00s13a-
TEJIHHOM IMOPSAIKE HAIIPABIIEHBI HA KAYECTBEHHOE YCBOCHUE M3Y4aeMOTO0 MpeIMeTa.



11. Y4eOHo-MeTOoaMYecKOe M MHPOPMALHMOHHOE OOecreyeHHe AMCHMILIMHBI (y4el-
HOI'0 Kypca)

11.1. Obs3aTesibHAsSI IUTEPATYpPa

Tun (yueOHUK,
yuebHOe 110Co-
Ne bubnmorpaduueckoe onvcanue Oue, yueOro- Kommsectso
w METO/INYECKOE oubnuoreke
nocobue, mpax-
TUKYM H JIp.)
Baxnuna B. B.
Cucremsl 2eKTpOoCHAOKEHUSI [ DIEKTPOHHBIN pecypc|
: OJIEKTPOH. yueb.-meto. nocooue / B. B. Baxuuna, Vebio-
A. H. Yepnenko ; TT'Y ; UH-T 3HEpreTHKH U 3JIEKTPO- METOJTIHIECKOE Penosuropuit
1 | rexHuk# ; kad. "DaEKTPOCHAOKEHNE U IEKTPOTEX- Ty
nuka". - Tonpgartu : TT'Y, 2015. - 46 c. : un. - buo- nocotme
muorp.: ¢. 35. - [lpui.: c. 36-46. - ISBN 978-5-8259-
0915-8
Omnonesa I'. H.
DneKTpoCcHa0KEeHNE TPOMBILIUICHHBIX TIPEIIPUITHN 1 3BbC
o | roponos [DnexTponnsIit pecype] : yaeb. mocodue / I'. | Yuebnoe mocobue | «ZNANIUM.
H. Ononesa. - Mocksa : ®opym : UHOPA-M, 2016. - COM»
416 c. - ISBN 978-5-8199-0653-8.
Baxuuna B. B.
[IpoexTupoBaHue CUCTEM AIIEKTPOCHAOKEHUS [ DIIeK-
TPOHHBINA peCypc| : MEKTPOH. y4eb.-MeTo 1. mocooue / VieGio-
B. B. Baxnuna, A. H. Yepnenko ; TT'Y ; Un-T sHEepre- Penosuropuii
3 | THKM ¥ 2NEKTPOTEXHUKH ; Kad. "DIeKTpocHAOKECHHUE U METOIMHACCKOE Ty
anekrporexHuka". - TT'Y. - Tonwsartu : TT'Y, 2016. - mocooue
78 c. : mn. - bubmmorp.: c. 76-78. - ISBN 978-5-8259-
0929-5 : 1-00.
Anuapona T. B.
DneKTpocHaOXKeHUEe U 3IEKTPO0OOPyAOBaHUE 3AaHUN
U COOpYXeHUH [DneKkTpoHHbId pecypce] : yueOHuk / T. 9bC
4 B. AnvapoBa, M. A. Pamesckas, E. JI. CreOyHoBa. - Y4eOHnk «ZNANIUM.
2-¢ wusn., mepepad. m gom. - MockBa : Dopym : COM»
HNH®PA-M, 2017. - 415 c. : un. - (Beicmee o6pa3oBa-
Hue. bakanaspuar). - ISBN 978-5-91134-888-5.
COI'JTACOBAHO
Jlupektop HaydyHOI OUOINOTEKU A.M.AcaeBa

«

(noonucy)

» 20 T

(U.0. @amunus)

11.2. lono/iHUTEIbHAS JIUTEPATYPA M Y4eOHbIC MATEPHAJIBI (AyAHO0-, BUAEONOCOOHS

u ap.)

e (onx HayyHOI OnOMMoTeKM TI'Y:




Ne bubmuorpaduueckoe onucanue Tun (yuebnuk, | KonuuectBo B
/i yueOHOe 1M0Co- oubnmuoreke
oue, yueOHO-

METOJMYECKOE

nocobue, mpax-

TUKYM, ayaHo-,

BHIE0IIOCO0HUS U

J1p.)
Kopo6or I'. B.
1 | DnexrpocHabxkenue [DnekTpoHHbIi pecype] : Kyp-
coBoe mpoektupoBanue : yued. mocoodue / I'. B. Ko-
po6os, B. B. Kaprasues, H. A. Uepemucunosa ; moa Vaebioe mocobue | DEC «latby
o6mur. pen. I'. B. Kopo6oga. - U3a. 3-e, ucrnp. u gor. -
Cankr-IletepOypr : Jlans, 2014. - 192 c. : um. -
(YaeOuuku amst By30B. CrienuanbHasi JUTEpaTypa). -
ISBN 978-5-8114-1164-1.
CrpenbuukoB H. A.
2 | DnexTpocHa0KeHNE TIPOMBIIUICHHBIX MTPEIIPUSTHIA
[DnexTpoHHbIH pecypc] : yueb. mocobue / H. A. VYyeOHoe nocodue IbC
«IPRbooks»

CrpenpaukoB. - HoBocubupcek : HI'TY, 2013. - 100
c. - ISBN 978-5-7782-2193-2




11.3. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH ''HH-
TepHeT"

e Web of Science [DnekTpoHHBIN pecypc]| : MyIbTHANCIUIUIMHAPHAS pedepaTruBHas Oa-
3a  ganHbiX. — Philadelphia:  Clarivate  Analitics, 2016. — Pexum jgocrymna
apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 0a3a nqanubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHriu.;

e Elibrary [DnekTpoHHBII pecypc]| : HaydHas 3JICKTPOHHas OmOimoreka. — MoOCKBa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

e Springer Link [OnekrponHsiii pecypc] : [0a3a mannbix|.— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnekTpoHHBII pecypc] : KOJUIEKIUS JIEKTPOHHBIX KHUT U3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa.
— SI3. anrn.;

e Cambridge university press [DnekTpoHHBIN pecypc] : )KypHaIbl u3aarenbcTBa. — Cam-
bridge: Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa.
— 3. anrmn.;

e NEICON [DnektponHblil pecypc] : a1eKTpoHHas HH(OPMALIUS : apXUB HAYUHBIX KYp-
HaimoB. — Mocksa : HOMKOH, 2002. — Pesxum gocrtyma : heicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIIL.

11.4. IlepeyeHb NpOorpaMMHOro odecrnevdeHunst

Ne Haumenosanue IO KosnyecTBo PexBu3uTHI 10r0BOpPA (IaTa,
n/n JIMLeH3U I HOMep, CPOK JieiicTBHS)
1 1398 JoroBop No 690 oT
Windows 19.05.2015r., cpok neiictBus - Oec-
CPOYHO
2 1398 JoroBop No 690 oT
19.05.2015r., cpok neiictBus - Gec-
Office Standart cpouno; JloroBop Ne 727 or
20.07.2016r., cpok neiictBus - Oec-
CPOYHO

11.5. Onucanue MaTepuaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAMMOM AJIsl OCYLIEeCTBJIe-
HUs1 00pa30BaTEILHOIO NPOLECca 10 JMCHUILIMHE (MOAYJII0)

HaumenoBanue 060pyno-

N
BaHHBIX Y4eOHbIX Ka0Ou- . = o X
" dakTHYEeCKUIl aapec N 2 2
HeTOB, J1abopaTopuii, Ma- ) -
Ne IlepeyeHb 0CHOBHOTO Y4eOHBIX KAOMHETOB, = S,
CTEPCKUX U JIp. 00beKTOB . F o9
n/n o0opynoBaHust JabopaTopuii, ma- = =
JJIS1 IPOBEIeHUs MPAKTH- S =S
CTePCKHX H Jp. = S 8
YeCKHUX M JIa00paTOPHBIX = Z =
3aHATHI
YuebHas aynuTopus IS
MIPOBE/ICHUS 3aHATHH JIeK- [IpoekTop, 3KpaH; CTON
WOHHOTO THMA. Y4eOHas YeHNYECKU (MOHOOIOK
;I UTOPHSA JJIs TIPOBEACHUS ZB XMGCTHHI‘/’I( CTOJ y4e ) 445020 Camapcxas
3ZII{I$1THI71p CEMMHA I::Koro anllecxnﬁ (MO’HO6J'IOI}S{ obnacts, r. Tompsrra,
1 P yi1. Yiakosa, 57, 49,5 48

TUna. YuebHas ayJuTopus TPEXMECTHBIH, CTOM Mpe-
JUI KypCOBOT'O MMPOEKTUPO- | MOJAaBATENbCKUM, CTYI
BaHMs (BBIITOJIHEHHS Kypco- | MPEroiaBaTeNIbCKHH, 10C-
BBIX pa0oT). YueOHas ayqu- | Ka ayJuTOpHAs.

TOPHSL UL IPOBEICHUS

no3uius mo TIT Ne
19a, 2 srax, (3-211)




n/n

HaunmeHnoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0H-
HETOB, JJabopaTopuii, Ma-
CTEPCKHX H JP. 00bEKTOB
JJISl IPOBEeHNs MPaAKTH-
YeCKHX M JIa00paTOPHBIX
3aHATHH

IlepevyeHb OCHOBHOTO
00opynoBaHus

dakTHYeCKHUIl agpec
yueOHbIX KAOMHETOB,
Jiabopartopuii, Ma-
CTePCKHX H Jp.

IMiaowanp, M?

KoaunuyecTBo

MOCAT0OYHBIX

MecT

TPYIIIOBBIX U HHIUBHUITY-
ANBHBIX KOHCYJIBTAIUH.
YueOHas ayIuTopus s
TIPOBE/ICHUS 3aHATUH TEKY-
IeT0 KOHTPOJISA U TIPpOMe-
’KYTOYHOH aTTECTallUH.

Jlabopatopus "DnexTpo-
000pyIOBaHUE CTAHIIUN U

MOJCTAHIUM MpeanpusaTHii”.

VYueOHas ayquTOpUs ISt
MPOBEICHUS 3aHATUI CeMHU-
HapCKOro Turma. YueOHas
AyAMTOPHS JIJISL KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOI-
HEHHS KyPCOBBIX padoT).
Y4ebHast ay JUTOPHS AT
MPOBEICHUS TPYIITIOBBIX U
WHIMBHIYaJIbHBIX KOHCYIIb-
Tauui. YueOHas ayauToOpus
JUISL IPOBEICHUS 3aHATHI
TEKYIIEro KOHTPOJIS ¥ Po-
MEXXYTOUYHOM aTTEeCTalUHU.

[Ipoexkrop, sKpaH; CTONEI
YYEHUYECKHUE ABYXMECT-
Hble (MOHOOJIOK), CTOJ
NPEroJaBaTeIbCKHM, CTYI
NperoJaBaTeNbCKH, 10C-
Ka ayauTopHas (MeroBas),
CTCHJIbl YHUBEPCAIbHBIN
TabopaTOPHBIi, CTCHA
JIeMOHCTPALMOHHBIH.

445020 Camapckas
0011acTh, T. TOIBATTH,
yi1. Yiakosa, 57,

no3umus mo TIT Ne 15,
2 arax, (2-203)

51,6

24

KommnbroTepHsIii Ki1acc.
Ilomemenue nist camocTost-
TENBHOI paboThl. YueOHas
ayJUTOpUs A7l IPOBEACHUS
3aHATUI CEMHUHAPCKOTrO
TUIa. Y4eOHas ayJuTopHs
JUI KypCOBOT'O POEKTUPO-
BaHMs (BBINOJIHEHUS KypCo-
BBEIX paboT). YueOHas ayau-
TOPHS IS IPOBEICHUS
TPYIIOBBIX ¥ HHAUBHIY-
aJIbHBIX KOHCYJIbTAllU.
YueOHas ayTuTOpUs A
[IPOBEJICHUS 3aHATUHN TEKY-
HIero KOHTPOJIS U IIPOMe-
JKYTOYHOH aTTeCTalUH.

CroIBl yYeHHYECKHE, CTY-
nbs yueHnueckue, [1K ¢
BBIXOZIOM B ceTh MHTep-
HeT

445020 Camapckast
obunacts, . TosbsTTH,
LenTpanbHelil p-H,

yi. benopycckas, 1.14,
no3uius mo TII Ne 48,
4 srax, (I'-401)

84,8

16




	Б1.В.ДВ.08.02_Системы электроснабжения городов
	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Рецензирование рабочей программы дисциплины:
	Срок действия рабочей программы дисциплины до «04» февраля 2021 г.

	Б1.В.ДВ.08.02_Системы электроснабжения городов_1



