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Ipumeuanue




Dopmwvr CPC
1 | Pacuetrno-rpadpuueckas 20 20 35 B INCbMEHHOM BUJIE,
pabora MHAUBUIyaIbHbIE
3a/laHus
2 | IIpakT4eckue 3aHATUA 30 30 45 3HAHUE TEOPUH;
BEITIOJTHEHHE
MIPAKTUYECKOU pabOThI
3 | TectupoBanue 10 10 20 2 ACT
Hroro: 60 60 100

DoH/ O1IEHOYHBIX CPEACTB /s NMPOBeIeHNUsI MPOMEKYTOUHOI aTTecTANMU 00y4aloInXCcsl

no JTMCUMIIJINHE

HOKaSaTCHI/I, KPpUTCPUHU U LIKaJIa OLICHUBAHUA

Konp! onieHuBaeMBbIX WNuaukaTopsl [Noka3zaTens [IIkanb! olleHUBAHUS YPOBHS
KOMIIETeHITU I JIOCTHKCHUS OILICHUBaHUS c(hOpMUPOBAHHOCTH
KOMITCTEHITHH (mo . 1.2.PI1 M) KOMITETCHITNH/3JIEMEHTOB KOMIETCHITHI
YpoBHU Kpurepun Orenka
0CBOE- OIICHUBaHUS
HUSA (meckpunTOpHI)
ITIK-1: Crocoben TIK-1.5: 3HaTh: OcBoe- | JlaH MOJHEIH, 3auTe-
npuHUMATh y4yactue B | PaspabareiBaet (usnyeckue HO pa3BepHYTHIN OTBET | HO
MPOEKTUPOBAHUH OTJICNbHBIEC YacTH OCHOBBI HAa TIOCTaBIICHHBIN
00BEKTOB MIPOEKTa (hopmupoBaHUS BOIIPOC, TTIOKa3aHO
npodeCcCHOHATBEHOM 3JIEKTPOCHAOKCHIS PEXKUMOB IIEKTPO- YMEHHE BBIICTUTH
JESTEITLHOCTH B MPEIIPUATHH, noTpeOaeHuUS, CYIIIECTBCHHBIC U
COOTBETCTBHUH C OpraHHu3anui u METO[IBI U HECYIIECTBEHHBIE
TdXHI/IquKHM YUpEKIACHUI. NIPAKTUYECKUE MIPU3HAKH,
3aJlaHUEeM U MIPUEMEI pacyera MPUYUHHO-
HOpMaTHBHOTEXHUYE- ANEKTPUIECKHUX CIIeJICTBECHHBIE
CKOM Harpy30K cBs3u. OTBET YETKO
JOKyMEHTAaLMEH, OTZCJIBHBIX CTPYKTYypPHUPOBaH,
coOroiast pa3InIHbIe AJIEMEHTOB U JIOTHUYEH, H3JI0KEH
TEXHUYECKHE, CUCTEM MTOJTHOCTHIO C
3Heprod(HeKTUBHBIC 3IEKTPOCHAOKCHHMS HCITOJIb30BAHUEM
Y 3KOJIOTUYECKHE B IIEJIOM, METO/IbI COBpPEMEHHOM
TpeOOBaHMSI BBIOOpa U TEPMHHOJIOTHH.
[IK-2: Criocoben I1IK-2.1: pacCTaHOBKHU MoryT OBITh
IIPOBOJUTH PaccuuteiBaeT u KOMIICHCHUPYIOIIHUX JIOTIYIIEHBI 2-3
000CHOBaHHE MPOEKTUPYET U PeryIUPYIOMNX HETOYHOCTH HITU
MIPOEKTHBIX PEIICHNH | TeXHUYEeCKHE OOBEKTHI | YCTPOICTB; HE3HAYHTETbHEIE
B COOTBETCTBUHU C YMeTh: OIITNOKH,
TEXHUYECKUM paccunTHIBaTh WCIPaBJICHHBIC
3aJlaHueM C WHTETpaJIbHbIC CTYJIEHTOM C
HCITIOJIb30BAHUEM XapaKTCPpUCTUKHU IIOMOIIBIO
CTaHJIAPTHBIX CPEACTB | PEKHUMOB, MIPETIO/IaBaTesl.
aBTOMAaTHU3aIlUU MTOKa3aTeNn
MIPOEKTUPOBAHUS. KadecTBa
[IK-2.2: 3JIEKTPOIHEPTUH, He Jan HepocraTouHO He
[IpoBoaut [TOKA3aTeJIM YPOBHSI | OCBOCHO | MOJHBINA U 3a4TEHO
MpeIBapUTEIbHbIC HaJEKHOCTH HEJIOCTaTOYHO
TEXHUKO- AIEKTPOCHAOKCHHSI; pa3BEpPHYTHIN OTBET.




9KOHOMHUYECKIE COCTaBIIATh Jloruka u
000CHOBaHMUSI pacueTHbIe CXEMBI MOCIIEeZI0BATEILHOCTD
MPOEKTHBIX PACUYCTOB. | 3aMCIICHUS JIJIs W3JTI0KCHUSI UMEIOT
IIK-2.3: pacueta HapyLIEHUsl.
Bribupaet u HWHTETPAITbHBIX JlomytieHs! ommoOKm
pOBEpsIeT XapaKTePUCTUK B PaCKpPBITHU
ANIEKTPOOOOPYAOBaHUE | PEKHMOB, MOHATHUH,
Ha CpeJIHEM M HU3KOM | TTOKasaTeien ynorpebieHnn
HaTPSHKCHUH, KauecTBa TepMUHOB. CTyIeHT
paccuuThIBacT ANIEKTPOIHEPTHH, HE Croco0eH
PEXHUMBI €r0 padoThl. | HaIEKHOCTH, CaMOCTOSITETTFHO
[1K-2.4: Bnapern: BBIJIETIUTH
TexHuko- HAaBBIKY MPaKTUYC- CYIIIECTBCHHBIC H
SKOHOMHUYECKH CKOTO BBIOOpa HECYIIECTBEHHBIE
o0ocHyeT rapaMeTpoB MPU3HAKH U
NpUHIMAaeMble 000pyOBaHMSI MPUYUHHO-
MPOEKTHBIC PEUICHUS | CHCTEM DJIEKTPO- CIIeJICTBEHHBIE

cHaOXeHHs U cBs3u. B oTBeTe

BbIOOpa mapamerT- OTCYTCTBYIOT

POB PETYJIUPYIONIUX BBIBOJIBL. Y MCHHE

1 KOMIICHCUPYIO- PacKpbITh 3HaUEHHE

IUX YCTPOUCTB, 0000IIIEHHBIX

CXEM 3JIeKTPO- 3HAaHUH HE MOKa3aHo.

cHaOXeHU PeueBoe

00BEKTOB o opMIIeHUE

pa3IMYHOTO TpeOyeT MOoTnpaBoK,

Ha3HAYCHHSI. KOPPEKIIHH.

[IpumepHbIe KOHTPOJIBHBIE 3aJaHUs (BOIIPOCHI) U1 TPOMEXKYTOUHOM aTTecTalun

ABTOMaTHKa cucTeM anekTpocHadxenus. Haznauenne. Tpeboanus k AIIB, ABP.
ABToMaTHKa cucteM aekTpocHadxkenus. Haznauenue. TpeboBanust k AYP.

Br160op HanpsiKeHHs MUTAIOLIUX U PACTIPEACTUTENbHBIX CETEH.

Br160op nmapamMeTpoB OCHOBHOT'O 3JIEKTPOOOOPYIOBAHUS CUCTEM 3JIEKTpocHa0KeH . BbiOop
BBIKJIFOYATEIIEH.

5. Bribop napamMeTpoB OCHOBHOT'O 3JIEKTPOOOOPYIOBAHUS CUCTEM 3JIEKTpocHA0)eH . BbiOop
BBICOKOBOJIBTHBIX ITPEI0OXPAaHUTENEH.

6. BriOop mapaMeTpoB OCHOBHOTO 3JIEKTPOOOOPYIOBAHHS CUCTEM IIEKTPOCHa0keHus. Bioop
OTACJIUTENEH, PA3bEIUHUTENECH U KOPOTKO3aMbIKATENECH.

7. T'nmaBHBIE CXEMBI SJIEKTPUUECKUX CTAaHUUN U moAcTaHIuid. OCHOBHBIE TPEOOBAHUA K CXEMaM
3JIEKTPOYCTaHOBOK.

8. KauecTBo 37eKTpOIHEPTUH B CHCTEMaXx 3JEKTpOCcHAOKeHus. BiausHue kauecTBa
3JEKTPOIHEPTHH HA PabOTy AJIEKTPONPUEMHHUKOB. BiMsiHME OTKIOHEHUS HaNpsKEHUs Ha paboTy
3JIEKTPONPUEMHHUKOB.

9. KauecTBO 371€KTpOIHEPTUH B CUCTEMAX JIEKTpOCcHAOKEeHHSI. OTKIIOHEHHE YaCTOTHI U
MPUYHMHBI €r0 BO3HUKHOBEHHSI. OTKIOHEHHE HANPSKEHHUS.

10. KaudecTBO 3/1€KTPOIHEPTHH B CUCTEMAX JeKTpocHa0xeHMs1. OCHOBHBIC U JOTIOTHUTEIHHBIC
MOKa3aTeNId KaueCcTBa 3JIEKTPOIHEPTUU.

11. KaudecTBO 31€KTPOIHEPTHH B CUCTEMAX JEeKTpocHAO)eHHs. CrTOCOOBI M TEXHUYECKHE
CpE/CTBa MOBBILLIEHUS Ka4eCTBA JICKTPOIHEPTUH.

12. Koudurypamuus snekTpruueckoi ceTr. PannanbHeie, MarucTpaibHbIe.

13. Koudurypauus snekrpudeckoii cetu. CmenanHbie cxembl. JJOCTOMHCTBA, HEIOCTATKH.
O6nacTh NpUMEHEHUS.
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14. KopoTkue 3aMbIKaHHs B CUCTEMaX 3JIEKTPOCHA0KeHUs. BUbl KOPOTKHUX 3aMbIKaHUIA.

15. KopoTkue 3aMbIKaHHsI B CUCTEMaX 3JIeKTpocHaOxkeHus. [[puunHbpl BOSHUKHOBEHUS U
nociencTeusa K3.

16. KopoTkue 3aMbIKaHUs B CUCTEMax 3jeKTpocHabxkeHus. Orpannyenue TokoB K3.

17. KopoTkue 3aMbIkaHUsI B cucTeMax 3eKTpocHabxkeHus. Tepmuueckoe aeiicreue Tokos K3.
18. KopoTkue 3aMbIKaHHsI B CUCTEMaX JIEKTPOCHAOXKEHHS. DIEKTPOIMHAMUYECKOE IeHCTBHE
TokoB K3.

19. KJI anextponepenau. Koncrpykuus. CriocoObl NpOKIa Ky,

20. HarpysouHas crmocoOHOCTB 3J1eKTpooOopyaoBanus. HarpeBanue npoBooB u kabesnen.
21. OO6mmas XxapakTepucTUKa CUCTEM JIEKTPOCHAOKEHHS.

22. OCHOBHBIE MOJOXKEHHUS O KOMIEHCAIIMY PEAKTUBHOM MOIIIHOCTH B CUCTEME
3JIEKTPOCHAOKEHHUS.

23. [lapameTpsl peKUMOB JIEKTPUUECKUX cUCTEeM. balaHC aKTUBHBIX MOITHOCTEH.

24. TloTtpeOuTenu 3MEKTPOIHEPTUH U UX XaPAKTEPUCTUKH.

25. Ilpuniumn BeIOOpa CXEM JIEKTPUUYECKHUX TTOACTAHIIHI.

26. PacueTHble 3NIeKTpUYECKHE HATPY3KH.

27. CunxpoHHas paboTa reHepaTopoB. Y CIIOBUS BKIIOUEHHS HA MapajliesIbHyI0 padoTy.

28. CxeMbl AJIEKTPUUECKUX coequHeHn Ha cTtopoHe 6 — 10 kB. Cxema ¢ oHOM cucteMoit
cOopHbIX muH. Cxema ¢ IByMsI CHCTEMaMU COOPHBIX IITUH.

29. CxeMbl 3JIEKTPUYECKHX cOeiMHEeHHH Ha cTopoHe 35 kB u Bbimie. CxeMa ¢ IByMs pabounMu
¥ 00XOHON CUCTEMOM ILIKH.

30. Tunel cxeM pacnpenenuTenbHbIX ceTell HanpsbkenueM a0 1000 B.

31. Tumsl cxem pacrpeneauTenbHbIX ceTel HanpsbkeHrneM Boime 1000 B.

32. XapakTepUCTHKH U NapaMeTPhl JIEMEHTOB DJIEKTPOIHEPIeTUUECKUX CUCTEM. CXEMBI
3aMeNICHHUsT TPAaHCPOPMATOPOB.

33. XapakTepUCTHKH U NTapaMeTPhl JIEMEHTOB AJIEKTPOIHEPIETUYECKUX CUCTEM. CXEMBI
3amenenus BJIOIT u KJI.

34. DeKTpUyYeCKre MapaMmeTphl JIEKTPOIHEPTreTUUECKUX CUCTEM.

[IpakTrueckoe 3a7anue:

3ananue Nel

[IpousBecTH TEXHUKO-DKOHOMUYECKOE CpPaBHEHHUE IBYX BApUAHTOB COOPYXKEHHUS KaOelbHOU
JUHUY 35eKTpornepenaun Hanpspkenuem 10 kB qnunHoit L = 4,7 km. [1o nepBomy BapuaHty (puc.
1, @) mpeamonaraeTcs BBHITIOJHUTH JIMHUIO OAHUM KaOeinem mapku ACBY momaneio cedeHus
KuiIsl (azel 120 Mm%, a o BTopoMy (puc.l, 6) - aByMs KabGensiMM TOH ke MapKh U TOTO XKeE
CEUEHHUS, MPOJOKEHHBIMU B OAHOM TpaHuiee. JIuHus OyAeT coopyKaTbCs B TE€UEHHUE OJHOTO
roga. Bo BTOpoil roa mocie Hayajga CTPOMTENBCTBA K HEW MPEANOJIaraercsl MOAKIIOYHTH
Harpy3ky P2 = 3,2 MBrt. B nocnenyromiue (TpeTuid, 4eTBEpThIi U MATHIN) robl Harpy3ka Oyaer
yBenmmuuBaThcs Ha 10% OTHOCHTENBHO MPEBIAYIIEro roja, a HauuHas ¢ MIEeCTOro roaa Oynuer
octaBaThcs HemsMeHHOUH. Koaddumment momuoctu cos¢e = 0,8 W BpeMs HCHOIb30BAHUS
HanOombIIel MOMHOCTH Tus = 3500 4 mo rogam He u3MeHstoTcsa. OTYUCICHUST HA aMOPTHU3AIUIO
U TEKYIIU peMOHT KaOeiabHOU JuHuH p = 6,3%, HopMa auckoHTa E = 0,12, ctroumocts 1 kBT u
noteps ekrposnepruu (= 100 6en.py6/(kBt-u).
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3ananmue Ne2

BoiOpate ceuenne smHuum, nuratomed I[TIII, u onpeaenuTs TEXHUKO-3KOHOMHYECKHE
IOKa3aTeau JABYX BapMaHTOB CXEMbl BHEIIHErO 3JIEKTPOCHAOXKEHUs MNPEANpHUITUS TepBOH
KaTeropuu HaJeKHOCTH, paboTaromero B Tpu cMeHsbl (T = 5000 9), mpu pacdeTHOW MOUIHOCTH
npeanpuarus 7 MBA, npu Hanpsixenun nutanus 110 kB u 35 kB. J{nuna nuaum 40 k.

3aganue Ne3

CocTaBUTh TPUHIUIHAIBHYIO CXEMYy OJIIEKTPOCHAOXKEHUS W CYTOYHBIH rpaduk Harpy3ku
omopoit moxacraniuu (OIl) wnampsokenwem 110/35 kB, ecnum u3BecTHO, 4YTO € Hee
AIIEKTPO3HEPT U pacHpeeiseTcs Ha JABE MOJCTAaHIMU, KaXKaash U3 KOTOPBIX IMUTAET [0 OJHOMY
npeanpustuio. [Ipennpustie A uMeeT ycTaHOBIEHHYIO MoIHOCTh 4 MBT, Hanpsbkenue 6 kB,
npennpustue b — 11,5 MBrt, nanpsokenue 10 kB. Ilpennpusitue A pabotaeT B 0JHY CMEHY, a
anekTponpueMHuKku otHocatcs K Il xateropun Hanexnoctu. Ilpennpustue b paboraer B aBe
cmensl, U 30 % oanexktponpueMHukoB otHocsaTcss kK I wm Il kareropum HanmexHocTH
anekTpocHaOxenus. O0a npeanpustus ynanens! ot Ol Ha paccTosiHUE 4 KM.

PacueTrHo-rpadpuueckas padora

3aganue 1

Tpexdazubiii TpanchopmaTop HOMUHATILHON MOITHOCTHIO Si 1 HOMHHATBHBIME

Ul , U2 pmeer HaIpsHKEHUE KOPOTKOTO 3aMbBIKAHMS Uk , TOK

XO0JIOCTOTO X012 Io , IOTEPH XOJOCTOr0 X01a K , TOTEPU KOPOTKOT'O 3aMbIKaHHUS B (Tabm. 1).

OOMoTKH TpaHcopMaTOpa COSAMHEHEI 0 CXeMe «3Be3/1a-3Be31a». 1. OnpenenuTs napaMeTpsl

JIMHEUHBIMHA HaIps>KCHUSIMU

o o
T-06pasHoii cXeMbl 3aMelleHus, cauTas ee cummerpuanoi (17725 X172 2 Haitru KITJ " u

MOJIE3HYE0 MOITHOCTh B , COOTBETCTBYIOIIIKE TTOJTHOW MOTPEOIIEMON MOIIIHOCTH 81 =0.258, ,

S, =058, S,=075S, S =5, =0.8 , cosg =1

, IpH 3HaueHusx “05 P2 ; TIOCTPOMTD B OTHUX

0cAX KOOpAMHAT rpauku '~ () 3, Ornpeaenutb HOMUHAIIbHOE U3MEHEHUE HAPSIKEHUS
AU,

Tabmumna 1

Benu- BapuaHTbl
YUHBI 1 2 3 4 5 6 7 8 9 10
SH

> 100 180 | 320 | 560 1000 | 800 | 600 700 400 200
kKBA
U H
113 > 0.5 3.0 6.0 10 35 10 10 6.0 3.0 3.0
K
U H
K}; ’ 0.23 04 04 04 3.0 04 0.6 0.6 0.23 0.23
U
O/k ’ 5.5 5.5 8.5 6.5 5.5 6.5 8.5 5.5 6.5 5.5

0
PK

’ 2.0 3.6 5.8 9.0 13.5 10 9.0 8.2 6.0 4.0
kBT
PO

’ 0.65 1.2 1.6 2.5 52 3.6 2.8 3.2 2.0 1.5
kBT
Iy , % 6.5 5.5 5.5 5.5 5.0 5.0 5.5 5.5 5.5 6.5




3ananmue 2

Pa3zBeTBreHHas pa3oMKHYTasl ceTh TpexdazHoro nepemeHHoro Toka 380 B ¢ amomMuHuEBBIMU
IIPOBOIAMH MUTAET psi Harpy3okK. JINHUS coopy’KeHa Ha JEePEeBSIHHBIX OIopax, MPoBoAa
KPEMATCS Ha MTHIPEBBIX U30JIATOPAX U PACcIojaraioTcs Mo BeplUInHaM paBHOCTOPOHHETO
TpeyrojabHUKa co cTopoHoi 600 MM. J[TUHBI yU4acTKOB, HATPY3KHU, UX KOIPPUIIUESHTHI
MOIIHOCTH, MapKH MPOBOJIOB MPUBEEHBI B TAOIUIE 2.

Ta0numa 2

Bapuant
lapaver 'y o 15 4[5 [6 78 9 o
P JlnvHa y4acTKOB pa30MKHYTOM CETH, M
Ab 50 60 70 50 40 70 70 40 50 55
bc 50 65 55 45 40 45 55 65 65 60
cd 45 50 55 60 65 65 45 55 50 50
de 45 55 40 45 60 65 55 50 45 60
bf 200 150 250 150 175 190 220 180 300 280
dg 40 45 50 55 45 40 60 65 55 45
gh 100 90 80 70 120 150 140 160 105 100

Harpy3sku, kBT / cos@

20/0,7 17/0,8 | 19/0,8 | 16/0,7 | 14/0,7 | 20/0,8 19/0,7
Pi/cosp1 | 15/0,8 p 25/0,6 5 ) 3 6 5 18/0,7 )
P2/ cospa | 25/1 22/0.9 26/0,9 | 28/0,7 30/1 24/0,8 | 26/0,7 | 25/0,7 | 29/0,9 24/1
5 5 9 4 4 5

P3/1 0,15 0,20 0,14 0,24 0,16 0,18 0,20 0,18 0,17 0,19
kB1/™M

26/0,9 28/0,7 | 24/0,8 | 25/0,7 | 26/0,7 20/0,8 | 19/0,8
P4/ cosqa s 25/1 5 9 4 4 24/1 22/0,9 s )

Mapku IpoBOJOB YYAaCTKOB JIMHUI
Ae AS50 A70 AS50 AS0 A70 A50 AS0 A70 A50 AS0
bf Al6 Al6 Al6 Al6 Al6 Al6 Al6 Al6 Al6 Al6
dh A25 A35 A35 A35 A35 A35 A35 A25 A35 A35

Onpenenutb HaUOOJIBIIYIO OTEPIO HANPSKEHUS B ceTH (puc. 4).

P, / cosp, g P4/ cosq,

P;/1 xB1/m
TITTTT

——
f p / cosQ;

Puc. 4 Cxema pa3omkHyTOM cetv 380 B
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