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PeliTUHIOBBIN perjiaMeHT o JTUCHHUILINHE:

MNe | Bupa BbinosiHsieMoii yueoHoii padorsl | KommnuectBo | Koamuectso Ilpumeuanue
(KOHTpOJIMpYIOLIME MATEPHAJIbI) OayoB (Min) | 6ayuioB (Max)
HUcenvimanus / Bpewms, uac
Dopmvr CPC
1 | PacueTHo-rpaduyeckas 20 20 35 B ITIUCbMEHHOM BH/IC,
pabora WHIUBU]lyaJIbHbIC
3aJJaHus
2 | [IpakTrueckue 3aHATUS 30 30 45 3HAHUE TEOPUH;
BBIIOJIHEHUE
IPAKTUYECKON pabOThI
3 | TectupoBanue 10 10 20 2 ACT
Hroro: 60 60 100

DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn oﬁyqaloumxca

0 JUCHHUILINHE

[Tokazarenu, KpUTEPUH U LKA OLICHUBAHUS

Kons! onieHnBaeMbIX Nunukatopsl IToka3zarennb [[Tkanp! olileHMBaHUS YPOBHS
KOMTIETEHIIN ] JIOCTHKCHHS OIICHUBaHUS cthopMHUpOBaHHOCTH
KOMIETEHLIUM (o m.1.2.PIIM) KOMIICTCHIINH/2JIEMEHTOB KOMIICTCHIIUH
YpoBHU Kputepuu Ornenka
OCBOE- OIIEHWBaHUS
HUS (meckpunTOpHI)

[IK-1: Cnocoben IK-1.5: 3HaTh: OcBoe- | /laH MOJHBIM, 3auTe-
MpUHUMATh ydyacTtue B | Pa3pabarsiBaet (usnueckue HO pa3BepHYTHIN OTBET | HO
MPOEKTUPOBAHUHU OTJIENTbHBIE YaCTH OCHOBBI Ha TIOCTaBJICHHBIN
00BEKTOB MpOeKTa (hopmupoBaHus BOTIPOC, ITOKA3aHO
npoecCuoHaIbHON 3JIEKTPOCHA0KECHUS PEXKUMOB JIEKTPO- YMCHHE BBIICITUTh
JESTETLHOCTH B TIPEITPHUITUH, oTpebIeHus, CYIIIECTBEHHBIE H
COOTBETCTBHH C OpraHM3anui u METOJIbI U HECYIIECTBEHHBIC
TdXHquCKHM YUPESKICHHUI. MIPAKTUYECKUC MPU3HAKH,
3aJ]aHeM U MIPUEMBI pacuera MPUYUHHO-
HOPMaTHUBHOTEXHUYE- ANMEKTPUIECKHIX CJIeJICTBEHHBIE
CKOM Harpy3ok cBa3u. OTBET YETKO
JIOKYMCHTAIIUCH, OTJICTBHBIX CTPYKTYPHUPOBaH,
coOIro/1ast pa3InIHbIe JJIEMEHTOB H JIOTUYEH, U3JI0KEH
TEXHUYECKHE, CUCTEM MOJTHOCTBIO C
sHepro3hHeKTUBHBIC 3JIEKTPOCHAOKECHUS HCIIOJIb30BAaHUEM
1 DKOJIOTUYeCKHe B IICJIOM, METO/IbI COBPEMEHHOMU
TpeOoBaHUS BBIOOpA U TEPMHUHOJIOTHH.
[IK-2: Cnocoben [K-2.1: PacCTaHOBKH MoryT OBITh
MTPOBOIUTH PaccuutbiBaeT u KOMITCHCUPYFOIIHUX JIOTYIIEHbI 2-3
000CHOBaHHE MPOEKTUPYET Y PETYITUPYIOIINAX HETOYHOCTH HITU
MPOEKTHBIX PEIICHUN | TEXHUYECKHE OOBEKTHI | YCTPOUCTB; HE3HAYHUTEIbHbBIE

B COOTBETCTBHH C YMeTh: OIINOKH,

TEXHUYECKUM PaCCUHUTHIBATH HCIPaBJICHHBIC

3aJIaHuEM C WHTETpaIIbHBIC CTYJIEHTOM C

HCIOJIb30BaHUEM XapaKTePUCTUKH MTOMOIIIBIO

CTaHIAPTHBIX CPEJCTB | PEKUMOB, npernojaBaTes.

aBTOMATH3AINN MIOKa3aTen




MPOCKTHPOBAHHUS. KayecTBa
[K-2.2: 3JIEKTPOHEPTUH, He JlaH HeOCTATOYHO He
ITpoBoauT MmoKa3aTesv yPOBHSA | OCBOCHO | MOJHBIN U 3a4TEHO
npeBapUTEIbHBIC HAJICKHOCTH HEJIOCTATOYHO
TEXHUKO- JJIEKTPOCHAOKEHHUSI, pa3BEpHYTHIN OTBET.
YKOHOMUYECKHE COCTaBIISATh Jloruka u
000CHOBaHUS pacyeTHbIC CXEMBI MOCJIeI0BATEILHOCTD
MPOCKTHBIX PACUCTOB. | 3aMEIICHUS TS M3JI0KCHUST UIMEIOT
IIK-2.3: pacuera HapyIICHHUS.
Bribupaer u HHTETPATbHBIX JlomyIieHb! OMUOKH
MPOBEPSICT XapaKTePUCTHK B PACKPBITHU
AIIEKTPOOOOPYIOBAHUE | PEIKUMOB, TIOHSTHIA,
Ha CpeTHEM U HU3KOM | MoKaszaTesel yIoTpeOICHUU
HaMPsHKCHUH, KayecTBa TepMuHOB. CTyIeHT
paccunThIBaCT AJIEKTPOIHEPTHH, He crocobeH
PEKUMBI €T0 pabOThl. | HAJIEKHOCTH; CaMOCTOSITEITLHO
[1IK-2.4: Baagern: BBIJCJIUTD
Texuuko- HaBBbIKH MTPAKTHYC- CYIICCTBCHHBIC U
9KOHOMHYECKH CKOT0 BBIOOpA HECYIIECTBCHHBIC
000CHYeT apaMeTpoB MPU3HAKHU H
[IpUHUMAaEMBbIEe 000pyAOBaHUS IIPUYUHHO-
MPOCKTHBIC PEIICHUST | CUCTEM DIIEKTPO- CJICJICTBCHHBIC

CHaOXeHUs U cBs3u. B oTtBete

BBIOOpA MapameT- OTCYTCTBYIOT

POB PETYIHPYIONIHX BBIBOJIBI. Y MEHUE

U KOMITEHCHUPYIO- PaCKpBITh 3HAUCHHE

LIUX YCTPOMCTB, 00001IeHHBIX

CXEM DJICKTPO- 3HAHUIl HE MOKa3aHo.

cHaOXeHUs PeueBoe

00BEKTOB odopmieHne

Pa3INYHOTO TpeOyeT MOmpaBoK,

Ha3HAYCHMSI. KOPPEKIINH.

[IpumepHbIe KOHTPOJIbHBIE 3aaHMsI (BOIIPOCHI) AJIsi IPOMEKYTOUHOM aTTecTaluu

ABTOMaTHKa cucTteM ekTpocHaOxeHus. Hasnauenue. TpeboBanus k AIIB, ABP.
ABTOMaTHKa cucTeM anekTpocHadxkeHus. Haznauenue. TpeboBanus k AYP.

Bo160p HanpsiKeHMs MUTAIOLIUX U PACTIPEIETUTENBHBIX CETEH.

Be10op mapamMeTpoB 0CHOBHOTI'O 3JIEKTPOOOOPYAOBAHUS CUCTEM AIEKTpOcHa0keHus. BriGop
BBIKJIFOYATEIICH.

5. Br16op mapameTpoB OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS CUCTEM 3JIEKTPOCHa0KeHUs1. Bb16op
BBICOKOBOJIBTHBIX ITPEI0OXpaHUTENEH.

6. BpiOop mapamMeTpoB OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS CUCTEM 3JIEKTpocHa0)eHust. BbiOop
OTACJUTENEHN, PA3bEIUHUTENECH U KOPOTKO3aMbIKATENIEH.

7. T'maBHBIE CXEMBI JEKTPUUECKUX CTAaHIMH U noacTaHIui. OCHOBHBIE TPEOOBaHUS K CXeMaM
AEKTPOYCTAaHOBOK.

8. KauecTBo 271€KTpOIHEPrHH B CUCTEMAX AJIEKTpocHaOkeHus. BiusHue kauecTa
AIIEKTPOIHEPIUU Ha pabOTy IEKTPOIPUEMHHUKOB. BinsH1Ee OTKIIOHEHHS HANIPsKEHHs Ha padoTy
AIIEKTPONPUEMHHUKOB.

9. KauecTBo 37€KTpOIHEPTHH B CUCTEMaX AIEeKTpocHa0)eHnss. OTKIIOHEHUE YacTOTHI U
IIPUYMHBI €0 BOZHUKHOBEHUS. OTKIOHEHUE HANPSKEHUS.

10. KadecTBO 3J€KTPOIHEPTHH B CHCTEMaX dJIeKTpocHa0keHus1. OCHOBHBIC U JOMTOJTHATETHHBIE
MIOKA3aTeNH KaueCTBa 3JIEKTPOIHEPTUN.
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11. KadecTBO 3/I€KTPOIHEPTHHU B CHCTEMaxX AeKTpocHa0)keHus1. CrocoObl U TEXHUYECKHE
CpPEJICTBA MOBBIIICHUS KaUeCTBa 3JIEKTPOIHEPTUH.

12. Koudurypauus snekrpudeckoit cetu. Paguansueie, MarucTpaibHbIE.

13. Koudurypamus snexrpuueckoit cetu. CMmenianHbie cxeMbl. JI0cTOMHCTBA, HEOCTATKU.
O6J1acTh NPUMEHEHUS.

14. Kopotkue 3aMblKaHUS B CUCTEMAaX AJIEKTpOCHAOXKeHHs. BUIbI KOPOTKUX 3aMbIKaHUH.
15. KopoTtkue 3aMbIKaHHs B CHCTEMax AIeKTpocHa0xeHus. [[puanHbl BOSHUKHOBEHUS U
nocienctaus K3.

16. Kopotkue 3aMbIKaHus B CHCTEMax 3eKTpocHadxkenus. Orpannuenue Tokos K3.

17. KopoTkue 3aMbIKaHHsI B CUCTeMax dJeKTpocHa0keHus. Tepmuueckoe aeiicTBrue TokoB K3.
18. KopoTtkue 3aMbIKaHHs B CHCTEMaX AJIEKTPOCHA0KEHUs. DIEKTPOJMHAMUYECKOE JIeiiCTBHE
TokoB K3.

19. KIJI anekrponepenad. Koncrpykiusa. CriocoObl MPOKIaIKH.

20. Harpy3ouHasi cmocoOOHOCTB JIEKTpooOopynoBanus. HarpeBanue nmpoBoioB u kabenen.
21. OOmas xapakTepHCTUKA CHCTEM 3JIEKTPOCHAOKEHHS.

22. OCHOBHBIE MOJIOKEHHSI 0 KOMIIEHCALIUY PEAKTUBHONW MOIIIHOCTH B CUCTEME
AJIEKTPOCHAOKEHUSI.

23. IlapameTpbl peXHUMOB IEKTPUUECKUX cUCTEeM. banaHc akTUBHBIX MOIIHOCTEH.

24. TlotpeOuTenu 3IEKTPOIHEPTHH U X XaPAKTEPUCTUKH.

25. IlpuHiuun BIOOpa CXEM AIEKTPUUYECKUX MOACTAHIUH.

26. PacueTHbIe AJIEKTPUYCCKUE HATPY3KH.

27. CunxponHas paboTa reHepaTopoB. Y CIOBH BKIIOYCHHS Ha ApauIeTbHYI0 paboTy.
28. CxeMmbl 2JIEKTPUIECKHX coenHeHnid Ha ctopone 6 — 10 kB. Cxema ¢ oHO# cucteMoii
cOopHbIX mKH. CXxeMa ¢ IByMsI CUCTEMaMH COOPHBIX IIIHH.

29. CxeMmsbl 2JIeKTPUIECKUX COeTMHeHNI Ha cTopoHe 35 kB u Beime. Cxema ¢ 1BymMs pabounmu
A 00XOIHOW CUCTEMOM IIIVH.

30. Tumsl cxeMm pacrpeneauTeNnbHbIX ceTell HanpsbkeHrneM 10 1000 B.

31. Twumsl cxem pacnpeaenuTeIbHbIX ceTeld HanpshkeHueM Boimre 1000 B.

32. XapaKTepHCTUKH U TapaMeTPhI 3JIEMEHTOB AJIEKTPOIHEPTETHIECKUX cUCTEM. CXEeMBI
3aMelleHus TpaHc(hOpPMaTOpOB.

33. XapaKTepuCTUKH U MTapaMeTpPhl JIEMEHTOB AIIEKTPOIHEPTETHIECKUX cUCTEM. CXEeMBI
3amemenus BJIDIT u KJI.

34. DraexTpuyYecKre mapaMeTPhl AIEKTPOIHEPTETUICCKUX CUCTEM.

IIpakTHueckoe 3a1anue:

3aganue Nel

[TpousBecT TEXHUKO-PKOHOMUYECKOE CpPaBHEHHUE JBYX BApUAHTOB COOPYXKEHHS KaOeabHOU
JMHUU JIeKTponepenayn HanpsokeHueM 10 kB qnunoii L = 4,7 kM. ITo nepBomy BapuaHTy (puc.
1, a) npeanonaraercs BBHIOJHUTH JUHHUIO OJHUM Kabenem mapku ACBY miomanpio cedyeHus
xunbl Gassl 120 MM?, a 110 BTOpoMmy (puc.l, 6) - AByMs KabGensMu TOi ke MapKu U TOTO ke
CEYEHHs, NMPOJOKEHHBIMU B OJHOM TpaHuiee. JInMHUSA OyneT coopykaTbCsli B TEUEHUE OJHOTO
roga. Bo BTOpoil rox mocie Hayalla CTPOMTENIBCTBA K HEH MPEANONAracTcsl MOAKIIOYHTH
Harpy3ky P2 = 3,2 MBt. B nocnenyrouue (TpeTuii, 4eTBepThIA U NATHIN) TOJbI HArpy3Ka OyaeT
yBenuuuBathes Ha 10% OTHOCHTENBHO MPEABIAYIIETO rojla, a HaYMHas C IIECTOro rojaa Oyaer
octaBaThcs Hem3zMeHHOW. Koaddumment momuoctu cose = 0,8 U BpeMs HCIOIb30BaHUS
HanOosbIIe MOITHOCTH Ty = 3500 1 o ronam He u3MeHstoTcs. OTYMCICHUS Ha aMOPTU3ALIUIO
Y TEeKYITUH PEMOHT KabenpHOU uHuH p = 6,3%, HopMma auckonTa £ = 0,12, croumocts 1 kBT 4
noteps atekrposHepruu (B = 100 Gen.py6/(kBr-u).
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Pucynox 1

3ananmne No2

Breibpare ceuenue gauHuu, nutatomed [TIII, w ompeaenuth TEXHUKO-3KOHOMUYECKHE
MOKAa3aTeM JBYX BapHUAHTOB CXEMbI BHEIIHETO JJCKTPOCHAOKEHUS TPEANPUATHS TEPBON
KaTeropuH HaJIe)KHOCTH, paboTtaromiero B Tpu cMeHbl (T = 5000 ), mpu pacueTHON MOIIHOCTH
npennpustus 7 MBA, npu Hanpskenuu nutadus 110 kB u 35 xB. lnuna nuaun 40 kM.

3ananue Ne3

CocTaBuTh MNPUHIMIHUAIBHYIO CXEMY OJJIEKTPOCHAOXKEHUS W CYTOYHBI Tpaduk HArpysKu
omopuoit moxcranuuu (OIl) nHampsokenwem 110/35 kB, ecam wu3BecTHO, 4YTO C  Hee
3JIEKTPOIHEPrusl pacnpeesieTcs Ha BE MOJACTAHLMH, KaX/1asi U3 KOTOPbIX MUTAET IO OJHOMY
npeanpustuio. [Ipeanpusarue A umeeT ycraHOBIEeHHYIO MOITHOCTh 4 MBT, Hanpspkenue 6 kB,
npennpusitue b — 11,5 MBrt, nanpsokenue 10 kB. Ilpennpustue A paboTaeT B 0JIHy CMEHY, a
anekTponpueMHuku otHocarcs K Il xateropun nanexunocru. Ilpennpusitue b pabortaer B 1Be
cmensl, U 30 % osnekTponpueMHUKOB oTHOciATcss K | u |l kareropum HameKHOCTU
anekTpocHadxenus. O6a npennpusarus yaaiensl oT OIl Ha paccTrosinue 4 kM.

Pacuerno-rpaduyeckas padora

3aganue 1

Tpexda3zublii TpaHcPopMaTOp HOMUHAIBHON MOLTHOCTBIO SH ¥ HOMMHATBHBIMH

JIMHEUHBIMU HAIIPAKCHUAMHA UlH ) UZH HMECT HAIIPSXKCHUEC KOPOTKOI'O 3aMbIKaHUA Uk , TOK

XOJIOCTOTO X044 IO , IIOTEpPH XOJIOCTOI'0 X044 PO , IOTECPHU KOPOTKOTO 3aMbIKAHU PK (T3.6J'I. 1)

OO6MoTKH TpaHchOopMaTOopa COSTMHEHBI TI0 CXeMe «3Be3a-3Be3aa». 1. OnpenenuTs napamMmeTphl

! !
T-06pa3Hoii cXeMbl 3aMeIleHns, cunTtas ee cummerpiaroii (1= 2; X =X2) 2. Hajiru K1 " u

MOJIE3HYIO MOIIIHOCTb P2 , COOTBETCTBYIOIIHE MOJHOM MOTpeOIsieMOl MOIITHOCTH $1=0.255, ,

81=0.58H' 81=O.758H’ $1=S cosg, =0.8 , cosg, =1

H, IpU 3HAYCHUAX , IOCTPOUTH B OAHUX

0CsAX KOOpAUHAT rpa(bHKH n= f(PZ) .3, OHpeI[eJ'II/ITL HOMHHAJIbHOC NU3MCHCHUC HAITPAKCHUA
AU,

Tabmumna 1
Benu- BapuanTel
YHHBI 1 2 3 4 5 6 7 8 9 10
Su
KB’ A 100 180 |320 |560 | 1000 |800 |600 700 400 200
Uy
K]; ' 0.5 3.0 6.0 10 35 10 10 6.0 3.0 3.0
UZH

’ 023 |04 |04 |04 |30 04 |06 0.6 0.23 |0.23




u

O/I;’ 55 55 8.5 6.5 55 6.5 8.5 5.5 6.5 55
P

o 2.0 3.6 5.8 9.0 13.5 10 9.0 8.2 6.0 4.0
kBT

P

o 0.65 1.2 1.6 2.5 52 3.6 2.8 3.2 2.0 15
kBT

|0, % 6.5 55 55 55 5.0 5.0 55 55 55 6.5

3aganue 2

Pa3zBeTBiieHHas pa3oMKHYTas ceTh TpexdazHoro nepeMeHHoro Toka 380 B ¢ amoMuHNEBBIMEU
MIPOBOJAMH MUTAET PsAJ HArpy30K. JINHUS coopyXkeHa Ha JEPEeBSHHBIX OIopax, MPoBoAa
KPEMsATCS Ha IITHIPEBBIX U30JIATOPAX U PaclojararTcs Mo BepIIMHAM PaBHOCTOPOHHETO
TpeyroyibHUKa co cTopoHoit 600 MM. JITMHBI y4aCTKOB, HATPY3KH, UX KOADDHUITMEHTHI
MOIIHOCTH, MapKH MPOBOJIOB MPUBEEHBI B TAOIUIIE 2.

Ta0nuua 2
Bapuant
gipaMeT 1 |2 [3 |4 [5 [6 7 [8 9 o
JliiHa y9acTKOB 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 / cosg
20/0,7 17/0,8 | 19/0,8 | 16/0,7 | 14/0,7 | 20/0,8 19/0,7
P1/cose: | 15/0,8 5 25/0,6 5 5 8 5 5 18/0,7 5
26/0,9 | 28/0,7 24/0,8 | 26/0,7 | 25/0,7 | 29/0,9
P2/ cosgz | 25/1 22/0,9 5 5 30/1 9 4 4 5 24/1
P/l 015 |020 |014 |024 |016 |018 |020 |018 |017 |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 / cos@s 5 25/1 5 9 4 4 24/1 22/0,9 5 5
Mapku mpoBOJOB yYaCTKOB JINHUI
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 HaUOOJBIIYIO TOTEPIO HANPSKEHUs B ceTH (puc. 4).




P, / coso;

TTTTTT

Ps/1 xkBt/m

——
f P./cose;

Puc. 4 Cxema pasomkHyTow ceTn 380 B
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