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PeliTHHIOBBIN perjiaMeHT M0 JUCHMILINHE:

MNe | Bup BbinoJsiHseMoii yueOHoii padorel | KommuectBo | KosmmuectBo Ilpumeuanue
(KOHTPOJIMPYIOIIIHE MATEPHAJIbI) 6amioB (min) | 6annoB (max)
Ucnoimanus / Bpewms, uac
Dopmwr CPC
1 | PacuetHo-rpaduueckas 20 20 35 B MUCbMEHHOM BH/IE,
pabota MH/IUBUYaJIbHbIC
3a/laHus
2 | IIpakTHueckue 3aHsTHS 30 30 45 3HaHUE TCOPUHU;
BBITIOJTHEHHE
MIPAKTUYECKON pabOThI
3 | TectupoBanue 10 10 20 2 ACT
HTroro: 60 60 100

DoHJ 01IEHOYHBIX CpeacTB 1Jisi MPOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTrrecranumn oﬁyqaloumxm

o AUCIHUILJINHE

[Tokazarenu, KpUTEpUHU U ILIKaIa OLICHUBAHUS

Konp! onieHuBaemMbIix Nunukaropsl ITokazarenb [IIxanel OLIeHUBAHUS YPOBHS
KOMITETEHITUH JIOCTIDKEHUS OIICHUBAHUS c(hOpMUPOBAHHOCTH
KOMIIETEHIIUMI (mo n.1.2.PI1JT) KOMIIETEHIIUN/3IEMEHTOB KOMIIETEHITUHA
YpoBHHI Kpurepun OueHka
0CBOE- OLICHUBaHUS
HUs (meckpunTOpHI)

[IK-1: Cniocoben TIK-1.5: 3HaTh: OcBoe- | JlaH MOJHBIH, 3auTe-
MpuHUMATh y4yactue B | PaspabareiBaer (uznyeckue HO Pa3BEpHYTHIA OTBET | HO
MIPOCKTUPOBAHUU OTETHHBIC YACTH OCHOBBI Ha TIOCTABIJICHHEII
00BEKTOB MpOEeKTa (dhopMupoBaHus BOIIPOC, TIOKA3aHO
npoheccHoHaTBHOMN AIIEKTPOCHAOKEHUS PEXKUMOB 3JIEKTPO- YMEHUE BBIICTUTh
JESATENBHOCTHU B MpEeANPUATUH, oTpebIeHS, CYyILIECTBCHHBIE U
COOTBETCTBHH C OpraHu3alul U METOMBI U HECYyIIeCTBCHHBIC
TdXHquCKI/IM YUpEKICHUI. MpaKTUYECKUE MIPU3HAKH,
3alaHuEM U MPUEMBI pacyeTa MPUYUHHO-
HOPMAaTUBHOTEXHHYC- AIEKTPUICCKUX CJIEICTBEHHbIE
CKOH Harpy3ok cBsi3u. OTBET YETKO
JOKyMEHTAalUeH, OTIETBHBIX CTPYKTYPHUPOBaH,
coOronast pa3InIHbIe 3JIEMEHTOB U JIOTUYEH, U3I0XKEH
TEXHUYECKUE, CUCTEM MIOJTHOCTBIO C
sHeprod(heKTUBHEIE AIEKTPOCHA0XKEHUS HCIIOJIb30BaHUEM
Y DKOJIOTHYECKUE B LIEJIOM, METOABI COBPEMEHHOM
TpeOOBaHUS BbIOOpa U TEPMUHOJIOTHH.
[K-2: Cnocoben [K-2.1: paccTaHOBKHU MoryT OBITH
MIPOBOJIUTH PaccuuthiBaeT u KOMIIEHCHPYOITIX JOMYIIEHBI 2-3
000CHOBaHHE MPOEKTUPYET U PEryIUPYIOIUX HETOYHOCTH WU
MPOEKTHBIX PEHICHUH | TEXHUYECKHE OOBEKTHI | YCTPOUCTB; HE3HAUUTEIbHBIC

B COOTBETCTBHH C Ymern: OINOKH,

TEXHUYECKUM paccYUTHIBATH HCIIpaBJICHHbBIC

3aJJaHleM C HWHTETpaJbHbIe CTYJICHTOM C

HCIIOJIb30BAHUEM XapaKTEPUCTUKHU MIOMOIIBIO

CTaHAAPTHBIX CPECTB | PEIKHUMOB, MpenoJaBaTes.

aBTOMAaTHU3aIlUU [OKa3aTeNu




MIPOEKTUPOBAHUS. KadecTBa
[IK-2.2: 3JIEKTPOIHEPTUH, He Jax HepocraTouHO He
[IpoBoaut [MOKA3aTeJIM YPOBHSI | OCBOCHO | MOJHBINA U 3a4TEHO
MpeBapUTEIbHEIC HaJIe)KHOCTH HEJIOCTaTOYHO
TEXHHUKO- JIEKTPOCHA0XKEHUS; pa3BepHYTHIN OTBET.
9KOHOMHYECKHE COCTaBIIATh Jloruka u
000CHOBaHUS pacYeTHBIE CXEMBI MOCIIEI0OBATENILHOCTh
MPOEKTHBIX PACUETOB. | 3aMEIIEHUS IS W3JIOKEHHSI UIMEIOT
I1K-2.3: pacueta HapyIICHUSI.
Brioupaet u HHTETPAIbHBIX Jlomy1ieHsl OIMOKu
MIPOBEPSIET XapaKTEepPUCTUK B PACKPBITHA
3JIEKTPOOOOPYIOBAHUE | PEKUMOB, TIOHSITHUH,
Ha CPEJIHEM U HU3KOM | MOKa3aTrenei ynorpeOieHun
HaTPSHKEHUH, KadecTBa TepMHHOB. CTyJIeHT
paccuuTHIBaET 3IEKTPOIHEPTHUH, He crIoco0eH
PEXUMBI €0 padOTHl. | HalIE)KHOCTH; CaMOCTOSITEIILHO
T11K-2.4: Biaagern: BBIICIIUTH
TexHuko- HaBBIKH MPaKTHIe- CYIIECTBEHHBIE H
9KOHOMHYECKH CKOTO BBIOOpA HECYIIECTBEHHBIE
obocHyeT rapaMeTpoB MPU3HAKYU U
MIPUHAMAaEMbIC o0opynoBaHwUs MPUYUHHO-
NPOCKTHBIC PEHICHUSI | CUCTEM DJIEKTPO- CJICZICTBEHHBIC

CHaOXCHHS U cBs3u. B oTBeTe

BBIOOpA TTapaMeT- OTCYTCTBYIOT

POB PETYIHPYIOIINX BEIBOJIBL. Y MEHHE

U KOMIICHCUPYIO- PacKpbITh 3HAUCHHUE

LIUX YCTPOUCTB, 0000IICHHBIX

CXEM DIIEKTPO- 3HaHWH HE MTOKa3aHo.

CHAOXKCHMSI Peuesoe

00BEKTOB odopmieHue

pa3IMIHOTO TpeOyeT MoTmpaBoK,

Ha3HAYCHHS. KOPPEKIINH.

[IpumepHbIe KOHTPOJIBHBIE 3aJaHUS (BOIIPOCHI) U1 TPOMEXYTOUYHOM aTTecTaluu

ABToMaTHKa cucteM anekrpocHabxkenus. Haznauenue. TpeboBanus k AIIB, ABP.
ABTOMaTHKa CUCTEM AIeKTpocHaO)enus. Haznauenne. Tpeboanus k AUP.

Br160op HanpsKeHHsI MUTAIONIUX U PACTIPEACTUTEIILHBIX CETCH.

Br160p mapaMeTpoB OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS CUCTEM AJIEKTpOCHaOKeHus. Brioop
BBIKJIFOYATEIICH.

5. Bp10op mapamMeTpoB OCHOBHOTO AJIEKTPOOOOPYAOBAHUS CUCTEM JIEKTpocHa0keHus. Be16op
BBICOKOBOJIBTHBIX MTPEIOXPaHUTEINCH.

6. Bp100p mapamMeTpoB OCHOBHOTO AJIEKTPOOOOPYAOBAHUS CUCTEM JIEKTpocHa0keHus. Be1oop
OTJEIUTENEH, pa3beIUHUTEIIEH U KOPOTKO3aMbIKaTEICH.

7. T'maBHBIE CXEMBI AJCKTPUICCKUX CTAHIIUI U mojcTaHinid. OCHOBHBIE TPeOOBaHUS K CXeMaM
3IEKTPOYCTaHOBOK.

8. KauecTBo 351€KTpO3HEPrUy B CUCTEMAX 3JIEKTpOCHA0KeHus. BiausiHue kauectsa
ANEKTPOIHEPTHH Ha PabOTy ANEKTPONPUEMHUKOB. BiusiHIEe OTKIIOHEHUS HAMPsDHKEHUS Ha paboTy
AIEKTPOTPUEMHHUKOB.

9. KadecTBO 3JIEKTPOIHEPTUU B CUCTEMAX AIIEKTpocHaOkeHHsI. OTKIIOHEHHE YacTOThI U
MPUYUHBI €r0 BOZHUKHOBEHUs. OTKIIOHEHUE HAMPSKCHHSI.

10. KadecTBO 31I€KTPOIHEPTUHU B CUCTEMAX dNIEKTpOcHa0keHHs. OCHOBHBIE U IOTOTHUTEIbHBIE
MOKAa3aTeNIN KauecTBa 3JIEKTPOIHEPTUH.

PO




11. KaudecTBO 31€KTPOIHEPTUH B CUCTEMAX dJIeKTpocHaOXeHHs. CriocoObl M TEXHUYECKHE
CpE/CTBA MOBBIIIEHUS KaueCTBa 3JEKTPOIHEPIUH.

12. Koudurypanus srnekTpuueckoid cetu. PannanbHeie, MarucTpaibHbIe.

13. Kondurypanus snekrpudeckoit cetr. CMeranHble cxeMbl. JJocTOMHCTBA, HEAOCTATKH.
O6nacTh NpUMEHEHUS.

14. KopoTkue 3aMbIKaHUsI B CUCTEMaX 3JIEKTPOCHAOXKEeHHs. Buabl KOPOTKUX 3aMbIKaHHMH.
15. KopoTkue 3aMbpIKaHUsI B CUCTEMaX 3JEKTpOcHa0keHus. [[puuiHbl BOSHUKHOBEHUS U
nociencteus K3.

16. KopoTkue 3ambIkaHUsI B cUcTeMax 3jeKTpocHabxeHus. Orpannuenue Toko K3.

17. KopoTkue 3aMbIKaHHsI B CUCTeMax 3jeKTpocHabxkeHus. Tepmuueckoe aerictue Tokos K3.
18. KopoTkue 3aMbIKaHUsI B CUCTEMAaX JIEKTPOCHAOKEHUS. DIEKTPOAMHAMUIECKOE IEHCTBUE
TokoB K3.

19. KJI snexrponepenau. Koncrpykuus. CriocoObl MPOKIAIKH.

20. Harpy3ouHas cnocoOHOCTB 3JeKTpoobopyaoBanus. HarpeBanue npoBo/ioB 1 kabesei.
21. OOGmas XapaKTEepUCTUKA CUCTEM DIIEKTPOCHAOKEHUSI.

22. OCHOBHBI€E MTOJIOKEHHSI O KOMIICHCALMU PEaKTUBHON MOIIIHOCTU B CUCTEME
AIIEKTPOCHAOKEHUSI.

23. IlapaMeTpbl peKUMOB IEKTPUUECKUX CUCTEM. bajlaHC aKTUBHBIX MOIIIHOCTEH.

24. IlotpeOuTenu 3MEKTPOIHEPTUH U UX XaPAKTEPUCTHUKHU.

25. IlpuHUMO BBIOOpA CXEM AIIEKTPUUYECKUX MOCTAHIHH.

26. PacueTHble 31EKTpUUYECKUE HATPY3KH.

27. CuHXpOHHas paboTa reHepaTopoB. Y CIOBUS BKIIOUEHUS Ha MapajljiebHyI0 paldoTy.
28. CxeMpbl IEKTPUUECKUX coequHeHnid Ha ctopone 6 — 10 kB. Cxema ¢ oHO#M cucteMoit
cOopHBIX muH. Cxema ¢ AByMsI CUCTEMaMU COOPHBIX ILIUH.

29. CxeMbl NIEKTPUYECKUX COeMHEHMI Ha cTopoHe 35 kB u BoIime. CxeMa ¢ IByMs pabounMu
1 00XOJIHOUW CUCTEMOM IIVH.

30. Tumbl cxem pacnpeneauTeabHbIX ceTeld HanpsbkeHueM a0 1000 B.

31. Tumsl cxeMm pacupeneuTeNbHbIX ceTeil HanpskeHnrueM Boire 1000 B.

32. XapakTepUCTHUKH U NTapaMeTPhl JIEMEHTOB AJIEKTPOIHEPIETUUECKUX CUCTEM. CXEMBI
3aMelleHus TpaHc(hopMaTOpoOB.

33. XapakTepUCTUKH U NTapaMeTPhl JIEMEHTOB AJIEKTPOIHEPIETUUECKUX CUCTEM. CXEMBI
samemenust BJIDIT u KJI.

34. DnexkTpuyecKkue napaMeTphl AJIEKTPOIHEPTETUUECKUX CUCTEM.

[IpakTrueckoe 3aganue:

3apanmne Nel

[IpousBecTr TEXHUKO-DKOHOMUYECKOE CpPAaBHEHHUE IBYX BApUAHTOB COOPYXKEHHUS KaOelnbHOU
JUHUY dJeKTporepenauyn Hanpspkeruem 10 kB mmuHoit L = 4,7 kM. [1o nepBomy BapuaHTy (puc.
1, a) mpenmonaraetcst BHIMOTHATH JIMHUIO OTHUM Kabenem mapku ACBY muomaneio ceueHus
Kuael Gassl 120 MM2, a o BTOpoMy (puc.l, 6) - 1ByMs KaGensaMHu TOH ke MapKH M TOTO e
CCYCHUs, MPOJOXKEHHBIMUA B OMHOHN TpaHiee. JIuHus OyaeT cOOpy>KaThCs B TEYCHHUE OJHOTO
roga. Bo BTOpoil roa mocie Hayana CTPOMTENLCTBA K HEW MpeAmnoJiaraercsi MOAKIIOYHTh
Harpy3ky P2 = 3,2 MBrt. B nocnenyromue (TpeTuii, 4eTBEpThIM U MATHII) robl Harpy3Ka OyaeT
yBenuuuBaThes Ha 10% OTHOCUTENBHO MPEBIAYIIEro roja, a HauMHas ¢ IMIeCTOro roaa Oyner
ocraBaTbcs HemzMeHHOH. Koadduuuent momuoctu cos¢ = 0,8 M BpeMs HCHOIb30BAaHUS
HanOosbmel MoutHOCTH Twe = 3500 4 o rogam He u3MeHstoTcst. OTYUCIICHUS HAa aMOPTH3AITHIO
Y TEKYIIHA peMOHT KabenpbHOU muHuH p = 6,3%, HopMa quckoHTa E = 0,12, ctoumocts 1 kBT 4
notepb ekTpodHepruu (= 100 6en.py6/(xkBt-u).
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Pucynok 1

3amanne Ne2

Broibpats ceuenune nuHuum, nurtatomedn [TIII, u omnpeaenuTs TEXHUKO-SKOHOMHYECKHE
MOKa3aTeJIM JBYX BapHAHTOB CXEMbI BHEIIHETO JJICKTPOCHAOXKEHUS MPEANPUITHS TEPBOU
KaTeropuy HaJeKHOCTH, padoTatoiero B Tpu cMeHsbl (T = 5000 4), mpu pacyeTHONH MOIIHOCTH
npennpustus 7 MBA, npu Hanpsbxkenuu nutanus 110 kB u 35 xB. Jlnuna nuauun 40 kM.

3amanme Ne3

CocTaBUTh NPUHIUIHAIBHYIO CXEMYy OJJIEKTPOCHAOXKEHUS W CYTOYHBIM rpaduk Harpy3ku
omopuoii monctanuuu (OIl) wHampsbkenwem 110/35 B, ecnmu  w3BecTHO, YTO C  Hee
IJIEKTPORHEPIHsl paclpeleNsieTcs Ha JBe MOACTaHIUM, KaXKJas U3 KOTOPBIX MUTAET 10 OJHOMY
npeanpusatuio. [lpeanpusarue A UMeeT yCTaHOBIEHHYI0 MOITHOCTh 4 MBT, Hanpsbkenue 6 kB,
npennpusitue b — 11,5 MBT, nanpsokenue 10 kB. Ilpennpusitue A paboTaeT B OJHY CMEHY, a
anekTponpueMHuku otHocsTes K Il xateropun HanexHoctu. Ilpennpusitue b paboraer B 1Be
cmensl, U 30 % oanexktponpueMHukoB otTHocaTcss K I wm Il kareropum HanexHocTH
anekTpocHabxkenus. O6a npeanpusatus yaaneHs oT Ol Ha paccrosiaue 4 kM.

PacuetHo-rpadguyeckas padora

3aganue 1

Tpexasublii TpanchopMaTOp HOMUHAIBHOM MOITHOCTBIO Si 4 HOMMHATBHBIMH

UIH

JIMHEUHBIMU HaIpsKCHUSAMHU . U2H HMECT HAIIPSKCHUC KOPOTKOI'O 3aMbIKaHUA Uk , TOK

xonocroro xozna 1o , TOTEPU XOJIOCTOTO X0J1a F , TOTEPH KOPOTKOTO 3aMbIKaHUs F (tabm. 1).
OO6MOTKH TpaHCc(hOpMaTOpa COETUHEHBI [0 CXeMe «3Be3Aa-3Be3/1ay. 1. Onpenenuts napameTpsl

_ ! _ !
T-06pasHoii cXeMbl 3aMelleHus, cuuTas ee cummerpuasoit (1~ 723 X1 =2 2 Haitru KITJ " u

MOJIE3HYI0 MOITHOCTh B , COOTBETCTBYIOIIINE TTOJTHON MOTPEOIIeMO MOIITHOCTH 81 =0.258, ,

S] =05SH S] = 075SH Sl = SH =0.8 n COSOPy =1

, IpH 3HaueHnsx 05 P2 ; TIOCTPOMTb B OTHUX

ocsX KoopauHar rpaduku - () 3, Onpenenuth HOMUHAJIBHOE U3MEHEHHE HAIPSHKEHUS
AU,

Taonuma 1

Benn- BapuaHTbI
YHHBI 1 2 3 4 5 6 7 8 9 10
S

> 100 180 | 320 | 560 1000 800 | 600 700 400 200
kKBA
Ul
K}; > 0.5 3.0 6.0 10 35 10 10 6.0 3.0 3.0
UZH

’ 0.23 04 (04 |04 |30 04 0.6 0.6 023 ]0.23




U
(; ’ 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 5.2 3.6 2.8 3.2 2.0 1.5
kBT
Io, % 6.5 5.5 5.5 5.5 5.0 5.0 5.5 5.5 5.5 6.5
3aganue 2

Pa3BeTBiieHHAast pa3oMKHYTas ceTh TpexdasHoro nepemeHHoro Toka 380 B ¢ anmomMuHuEBBIMU
MIPOBOJIAMHU MUTAET Psi HArpy30K. JIMHUS COOpYKEeHA Ha IEPEBSIHHBIX OMOpax, MPOBOJIa
KPEIATCS Ha IITHIPEBBIX U30JISATOPAX M PACIIONaraloTcs 0 BEPIIMHAM PAaBHOCTOPOHHETO
TpeyroibHUKa co cTopoHoi 600 MM. JITMHBI y4acTKOB, HArPYy3KH, UX KOG OUITHESHTHI

MOIIHOCTH, MapKH MPOBOJIOB MPUBEIEHBI B TaOIUIE 2.

Tabauna 2

Bapuanr
H:ipaMeT 1 (2 E (4 E (6 [7 E [9 I0
P Jn1Ha y4acTKOB pa30MKHYTOMU 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

Harpy3ku, kBT / cos@

20/0,7 17/0,8 | 19/0,8 | 16/0,7 | 14/0,7 | 20/0,8 19/0,7
Pi/cosei | 15/0,8 p 25/0,6 5 ) 2 p 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

Ps/1 0,15 0,20 (0,14 |0,24 |0,016 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/ cosga 5 25/1 5 9 4 4 24/1 | 22/0,9 5 )

Mapku npoBOJIOB YYAaCTKOB JIMHHI
Ae A50 | A70 | A50 | A50 [A70 | A50 |A50 | A70 |[A50 | A50
bf Al6 | Al6 | Al6 | Al6 [ Al6 | Al6 | Al6 | Al6 | Al6 | Al6
dh A25 A35 A35 A35 A35 A35 A35 A25 A35 A35

OnpenenuTbh HanOOJBIIYIO NOTEPIO HANIPSKEHUS B CETH (pHcC. 4).




b c e
P, / cosp, : g P,/ cosq
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"H A~ F h
f Py / coso;

Puc. 4 Cxema pasomkHyToit cetv 380 B
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