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OneHouHble MaTepUanbl — 3TO COBOKYIMHOCTh Y4e€OHO-METOAWYECKMX MaTepuaoB
(KOHTPONIBHBIX 3aJaHuil, omucaHuii ¢GopM U TMpouenyp), NpPeAHA3HAUYEHHBIX [UIsl OLIEHKU
KayecTBa OCBOCHMS OOydarollMMMCS JaHHOW  JAUCHMIUIMHBI KAaK 4YacTM  OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENIbHOI MPOTrPaMMBbI.

Llenp — OLEHUTH COOTBETCTBUE 3HAHMW, YMEHMH U YpPOBHS IPHOOPETEHHBIX
KOMIIETCHIIMM, O0O0yJaromuxcss UelasiM ¢ TpeOOBaHUSAM OCHOBHOW MpodeccHuOHAIbHON
00pa30BaTeNbHOI MpOrpaMMbl B XOJA€ IMPOBEACHUS TEKYLIEr0 KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTallUU.

OcHoBHas 3a1a4a — 00€CIEYUTh OIICHKY YPOBHS C(HOPMUPOBAHHOCTH OOIIEKYIbTYPHBIX,
oOuienpodeccuoHanbHbIX U MPO(ecCHOHANBHBIX KOMIETEHIINH, TPUOOPETAEMBbIX 00yUYaOIIUMCS
B COOTBETCTBHUH C 3TUMHU TPEOOBAHUSAMHU.

KouTtponp 3HaHuii npoBoguTcss B (QopMe TEKYHIEro KOHTPOJI U IPOMEKYTOUHOM
aTTECTALUU.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCS C IIENIbI0 OMPENETICHUsS] CTENeHU
YCBOEHHS y4yeOHOro MaTepuajia, CBOEBPEMEHHOI'O BBISBICHMSI U YCTPAaHEHHs] HEJOCTAaTKOB B
MOJTOTOBKE O0YYAIOUINXCS U MPUHATHS HEOOXOIUMBIX MEp MO COBEPIICHCTBOBAHUIO METOIUKU
MpernoAaBaHusl YIeOHOW TUCIUIUIMHBI (MOMYJISL), OpraHu3amuu paboThl 00yYaAIONMIUXCS B X0/
yueOHBIX 3aHATUI U OKa3aHUS UM UHAUBHUAYAIbHOMN MTOMOIIIH.

K koHTpomto Tekyel ycreBaeMOCTH OTHOCSATCS POBEpKa 3HAHUN, YMEHHUI U HaBBIKOB,
NPUOOPETEHHBIX OOYYaIOIIMMUCA B XOJI€ BBINOJHEHUS WHIMBUAYAIbHBIX 3aJaHUM Ha
NPAaKTUYECKUX 3aHATUSAX W JIA0OpaTOpHBIX padorax. IIpu oneHMBaHWUM Pe3yabTATOB OCBOCHUS
MPAKTUYECKUX 3aHATUN U JTa0OpaTOPHBIX PAdOT MPUMEHSETCS IIKala OLIEHKH «3auyTeHO — He
3auTeHo». KonmyecTBo 71a00paTOpHBIX M NMPAKTUYECKUX pabOT M MX TEeMaTHKa OIpeiesieHa
paboueii mporpaMMoil TUCHUIUIMHBI, YTBEPKICHHON 3aBEeIYIOIINM Ka(eapoii.

Pe3ynbrar BBINOJIHEHUS Ka)KO0TO MHAMBHUYAJIBHOTO 33JaHUs JOKEH COOTBETCTBOBATh
BCEM KPUTEPHUSAM OLIEHKH B COOTBETCTBUHU C KOMIIETCHIMSIMH, YCTAHOBJICHHBIMHU JJIs 33JaHHOTO
pazzena JUCHUIUINHBL.

IIpoMexyTOUHBII KOHTPOJIb IO AUCIUILIMHE OCYIIECTBISAETCS NIPOBEIECHUEM dK3aMeHa U
TEOPETUYECKOI0 3a4eTa.

dopma TpoBeACHMsS OK3aME€HAa — IIMCBMEHHBIH OTBET IO  YTBEP)KICHHBIM
HK3aMEHALIMOHHBIM  OunetaMm, CQOpPMYIMPOBAaHHBIM C Y4Y€TOM COJEpKaHUs  yuyeOHOMU
JTUCLHUIUIMHBEL. B SK3aMeHalMOHHBIA OMJIET BKIIIOYAeTCs J[Ba TEOPETUYECKUX BOIpOca M OJHA
3anava. [locne BbINOMHEHUS NHCBMEHHON paboThl 00y4aeMoro NIpPOU3BOJUTCS €€ OlEHKa
npernojiaBaTeseM U, Ipyu HeoOX0AUMOCTH, POBOAMUTCS TeOpeTHUeckas oecesia ¢ 00ydyaeMbIM s
YTOYHEHMSI 9K3aMEHAI[MOHHOM OLEHKH.



IlIkana ouyenku cghopmupoeannocmu KomnemeHyuil

B mporiecce onieHkH cpOpMHUPOBAHHOCTH 3HAHWUN, YMEHUN U HABBIKOB 0OYYaIOILIErocs IO
JTUCITUIUIMHE, MPOU3BOJMMON Ha JTane MPOMEKYTOYHOW arTrecTaluu B (opMe 3K3aMeHa,
UCIOJIBb3YETCs MATUOAIIbHAS OLICHOYHAS [IKajIa:

«OTIANYHO» 3aCITyKHBAET oOyuJaromuiics, 0OHApYKUBILIUH BCECTOPOHHEE,
CUCTEeMAaTUYECKOe U TIyOOKOe 3HaHUE Yy4eOHO-IPOrpaMMHOIO Marepuala, YMEeHHe CBOOOJHO
BBITIOJIHSTH 3aJlaHus, MPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMBIIUN OCHOBHYIO M 3HAKOMBIN C
JIONIOJTHUTEIILHOM  JIUTEpaTypor, PEKOMEHAOBAaHHOW mporpammoil. Kak mnpaBuiio, oOIleHKa
«OTJIUYHOY» BBICTABJISETCS OOYYAIOIIMMCS, YCBOMBIIUM B3aWMOCBSI3b OCHOBHBIX TOHSATUH
JUCIUIUIMHBL B WX 3HA4YeHUHM MAJs MpHoOpeTraeMoil mpodeccuu, MpOSBUBLIIMM TBOPYECKUE
CIIOCOOHOCTHU B TOHUMAHUU, U3JI0KEHUH U UCTIOJIb30BAHUH YUEOHO-TIPOrPaMMHOTO MaTepHraa.

«Xopomo» 3acinykuBaeT oOOy4arouiuiics, OOHapy>KMBLIMI TIOJHOE 3HaHUE Y4eOHO-
MIPOrpaMMHOTO MaTepuasa, yCIelHO BBITOIHIIOUUN MPEeyCMOTPEHHBIE B MPOTpaMMe 3aaHusl,
YCBOMBILIMN OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mnporpamme. Kak mpaBuiio, oleHka
«XOPOIII0Y» BBICTABIAETCS O0YYAIOIIMMCS, TTOKA3aBIIMM CUCTEMAaTHYECKUN XapakTep 3HAHUU 110
TUCIUIIMHE U CIIOCOOHBIM K HX CAaMOCTOSITEIHOMY IOTMOJHEHHIO W OOHOBJICHHIO B XOJI€
JanpHeimei yaeoHoi paboTsl 1 MpoheCcCHOHATTFHON IeATEIIbHOCTH.

«Y10BJIETBOPUTEJIBHO»  3aCIyXHBaeT OOydyaroluiics, OOHApYXHUBIIUKA  3HAHUA
OCHOBHOTO y4eOHO-TIPOrPaMMHOTO Marepuaja B o0beMe, HEOOXOAMMOM sl JajdbHEUIIen
yueObl U MpeacTosImeld padoThl M0 CHEHAIBHOCTH, CIPABISIOUIUICS C BBINOJIHEHUEM 33JaHUI,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOi, PEKOMEHIOBAHHOMU
nporpammoii. Kak mpaBmiio, OIeHKa «yIOBIETBOPUTEIHHO» BBICTABISETCA OOYUYAIOUIUMCH,
JIOTTYCTUBIIIMM TOTPEITHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBHIMOJHEHUU HK3aMEHAIMOHHBIX
3aJaHui, HO 00JaJaI0IIKUM HEOOXOIUMBIMH 3HAHUSMU AJI UX YCTPAHEHUS IOJ] PYKOBOJICTBOM
npernoaaBaress.

«HeynoB/ieTBOPHUTEJIBHO» BHICTABIISECTCS 00yJaronieMycsi, 0OHapYKUBIIEMY MTPOOEIbI B
3HAHUSAX OCHOBHOTO Y4YEOHO-TIPOTPAMMHOIO MaTtepuaia, JONYCTHUBIIEMY MPUHIIUIHATHHBIC
OIIMOKKA B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3amaHuii. Kak mpaBuio, oIleHka
«HEYOBJIETBOPUTEIILHO» CTaBUTCS OOYyYarOUIUMCs, KOTOPblE€ HE MOTYT MPOJOJIKUTH 00ydyeHHe
WM IPUCTYIUTH K TPO(HECCHOHANBHOM 1eATETHbHOCTH M0 OKOHYAHUH By3a 0€3 TOMOTHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOIIEH AUCHUTLIAHE.

B mporecce oneHkn chopMHUpPOBAaHHOCTH 3HAHUMN, YMEHUN U HaBBIKOB 00YYarOIIErocs 1o
JTUCLUIIIMHE, TPOU3BOJAMMON Ha JTale 3alluThl JIA0OPATOPHBIX W TPAKTUYECKUX 3aJIaHUM,
HCIIOJIB3YETCs OLICHOYHAs 1IKAJIa «3a4TeHO — HE 3a4ETEHOY



3ananue ausa KypcoBoro npoekra:
Ps3anckuil rocyaapCTBEHHBIN paIMOTEXHUYECKUNA YHUBEPCUTET
nMmenu B.®. YTknuna
Kadenpa npoMbIIieHHON 3IEKTPOHUKU

SAHJAHUE
Ha KypCOBOMU IIPOEKT
10 JUCUUIUINHE «DJIEKTPOIHEPTETUYECKUE CETH U CUCTEMBI»

CryaeHt — (3anoanums)
['pynna - (3anoanums)

1. Tema — (3anonnumy)
2. Cpok mpecTaBiIeHUs K 3aIUTE - (3an0JHUMb)
3. VcxonHbie NaHHBIC: (3an0aHUMb)

3amaHpl OCHOBHBIE TMapaMeTpbl OYIyIIeH CHUCTEMBI, COIJIACHO KOTOPBIM OYyIyT
MIPOU3BOIUTHCS MPOSKTUPOBAHUE U MOCIEAYIOMUNA pacueT (cM. Tabmuiy 1)
Tabnuua 1 — Ucxoansie qaHHbIe OyayIIeil CUCTEMBI

ITorpeburenu
HaumenoBanue PoC 1 5 3 4
X, 0.€
Y, o.ce.

P B pexxume max, MBt

P B pexxume min, MBT
CoSs @
Tmax, u
Kp%
Umax%
Umin%

MecTtomnonoxenue 00bekToB — Psa3aHckas o0mactb
Macmitab KoOOpJAMHATHOM CETKU —  KM/cM (0.€.)

PykoBogurens

3agaHue MPUHSI K UCTIOJIHEHUIO
JlaTa




3aﬂaHI/Ie 10 BapuaHTaM

IMocnennue 5 nuudp 3aveTHoM

MK Ne.....123453 1-P9C | 2-1IC1 | 3-IIC2 | 4-IIC3 | 5-IIC4
P3C
Bapuanrsl 6 7 8 9 0
X,cMm 0 10 10 10 10 10
Y.cm 4 4 3 3 5
Umin% 100 98 97 96 95 94 93 92 91 90
MacILITa, 10 10 10 10 10 15 15 15 15 15
KM/CM
nc-1
Bapuanrsl 1 7 0
X,cMm 1
Y,em 1 7 1
Pmax, MBT 35 36 37 38 39 40 41 42 43 44
Pmin% 60 60 60 60 50 50 50 50 55 55
Tmax, g 3800 4000 3800 4000 3800 4000 4200 4400 4600 4800
CosQ 0,78 0,79 0,8 0,81 0,82 0,81 0,8 0,79 0,78 0,8
Kk% 100 100 80 80 100 100 80 80 100 100
ncC-2
Bapuanrsl 1 2 3 9 0
X,cM 9 8 7 4 2 1
Y,cMm 2 3 4 2 3
Pmax, MBT 2 2 2 2,1 2,1 2,1 2,2 2,2 2,2 2,3
Pmin% 60 60 60 60 50 50 50 50 55 55
Tmax, u 5300 5000 4700 5300 5000 4700 5300 5000 4700 5300
CosQ 0,8 0,78 0,76 0,8 0,78 0,76 0,8 0,78 0,76 0,8
Kk% 10 20 30 40 50 50 40 30 20 10
nc-3
X,cMm 4 6 8 7 6 5
Y,cMm
Pmax, MBT 20 20 21 21 22 22 23 23 24 24
Pmin% 60 60 60 60 50 50 50 50 55 55
Tmax, 9 6200 6300 8000 7900 7800 7700 7600 7400 7200 7000
cosQ 0,84 0,82 0,8 0,82 0,84 0,86 0,84 0,82 0,8 0,82
Kk% 60 60 70 70 80 80 90 90 100 100
c-4
BapuanTsl 1 2 3 4 5 6
X,cm 7 7 8 2 2 5
Y,cm 4 5 7 8 4 4
Pmax, MBaT 7 7 8 8 9 9 10 10 11 11
Pmin% 60 60 60 60 50 50 50 50 55 55
Tmax, u 2400 2600 2800 3000 3200 3200 3000 2800 2600 2400
cosQ 0,75 0,75 0,79 0,77 0,75 0,77 0,79 0,77 0,75 0,77
Kk% 30 30 40 40 50 50 40 40 30 30




Bomnpocsl k 3x3aMeny:

1. duznyeckas Npupoa IEKTPUUECTBA.

2. CBoiicTBa JIEKTPOIHEPTUH.

3. DneKTpUUYecKas CeTh, KaK 4acTh AJIEKTPUUECKON CUCTEMBI.

4. Homunanbneie Hanpsokenusi. OGIacTh UX UCIOIB30BAHUS.

5. Krnaccudukanus snekTpudeckux ceTeit

6. Bozayineie nuHun snexkTponepeay.

7. KabenbHble THHUY JIeKTpoTIEpe1ay.

8. AKTHUBHOE CONIPOTUBIICHUE.

9. PeakTuBHOE CONPOTUBIICHUE.

10.  AxTHBHAasg IPOBOJUMOCTD.

11. PeakTuBHast MpOBOAMMOCTb.

12. Cxewma 3amemenus JIOII.

13.  ITapametpsl cxembl 3aMenieHus TpaHchopmaTopoB. OOIIME CBEICHUS.

14.  JIByxoOMOTOYHBII TpaHchopmarop.

15. TpexoOMoTOYHBIH TpaHchOpMATOP.

16.  /IByx0OMOTOYHBII TpaHCHOPMATOP C PACHICTUICHHONH 0OMOTKON HU3KOTO HATIPSKCHUS.
17.  ABrtorpancdopmarop.

18.  Pexxumbl paboTHI HEHTpaICH B 3JIE€KTPOYCTaHOBKAX

19. Certu ¢ He3a3eMJIEHHBIMU (M30JIMPOBAHHBIMU HEUTPAIISIMH )

20.  Ceru ¢ pe30HAHCHO-3a3EMJICHHBIMH (KOMIIEHCUPOBAHHBIMH) HEUTPATSIMH
21. Ceru ¢ 3 peKkTUBHO-3a3eMIICHHBIMU HEUTPATIIMH

22.  Ceru ¢ TIyX03a3eMJICHHBIMH HEUTpAIIMU

23.  XapaKTepHCTHUKH JIEKTPOINPHUEMHHUKOB.

24.  TI'paduKu 2IEKTPUUECKUX HATPY30K IEKTPOIPUEMHHUKOB.

25. Bekropnas nuarpamma JIDII 35 kB ¢ ogHo# Harpy3Kkoii.

26. Bekropnas nuarpamma JIDII 35 kB ¢ HECKONBKIMH Harpy3KaMu.

27. Bekropnas nuarpamma JIDII 110 kB ¢ onHOM Harpy3koii.

28. Tlorepu B DIIEKTPUUYECKHX CETSX

29. IloTrepu MOILITHOCTH B JIEMEHTAX CETH.

30. Pacder moteps MOITHOCTH B JIMHUSX JJIEKTpOIIepe/Iay.

31. Pacuer noreps moutHocTH B JIDII ¢ paBHOMEPHO pacnpeeeHHON Harpy3KOoi.
32. Pacder moteps MOITHOCTH B TpaHC(HOpPMATOPAX.

33. IIpuBeneHHbIE U pacyeTHbIE HATPY3KU MOTpeOUTENEH.

34. Pacder moTepb dIIEKTPOIHEPTUH.

35. MeponpusTus o CHUKEHUIO TIOTEPh MOLUTHOCTH.

36.  3amaua pacuera peXHMOB JJICKTpHUECKUX ceTei. OCHOBHBIC TOMYIICHHS.
37.  Pacuer pexxuma npu 3aJaHHOM HanpspkeHuu B koHue JIDIT.

38. Pacuer pexxuma npu 3aaHHOM HanpspkeHuH B Havdasie JIDII (Ha ucTouyHuKe MUTaHMs).
39. Pacuer cerelt pa3HbIX HOMUHAJIBHBIX HAIIPSKEHUN.

40.  JlomycTHUMBIE TIOTEPH HAINpPSDKEHUS B JIMHHSIX MECTHBIX ceTell (ceTeil HampshKeHHeM

U <35kB).

HOM —
41.  JlomyuieHwus, MOJOKEHHbIE B OCHOBY pacueTa MECTHBIX CeTel .
42. Omnpenenenne HauboIbIIeH NOTEPU HANPSHKEHUS.
43. YacTHbIE cTydan pacyeTa MECTHBIX CETeH.
44. Tloteps Hanpspkenus B JIDII ¢ paBHOMEpHO pacipeeIeHHON Harpy3Kou.

TECT o 33CuC

1. BHGHIHI/IMI/I NCTOYHUKaAMU 3J'IeKTp0MaFHI/ITHI)IX IIOMEX B 3HeKTp03HepFeTI/I‘—IeCKI/IX
YCTaHOBKaX nu CpCI[CTBaX aBTOMAaTU3alluU SABJIAKOTCA:

1) I'po3oBeie paspsabpl U aTMocepHbIC MEPCHANPSIKCHUS, pa3psAabl CTATHUYSCKOTO
BHGKTpI/I‘-IeCTBa, BHCKTpOMaFHI/ITHBIC Hpoueccm B JIMHHUAX aneKTponepezlatm, B CHCTEMAX



AIIEKTPOCHAOKEHHUS, B DJICKTPOTEXHMUYECKUX YCTAHOBKAX, B YCTPOMCTBaxX HH(OPMAIOHHON
TEXHUKH, sIIEPHBIE B3PBIBHI;

2) I'po3oBbIe pa3psbl, pa3psiibl CTATUYECKOTO 3JICKTPHUYECTBA, SACPHBIC B3PHIBHI;

3) DneKkTpoMarHuTHbIE TPOLECCHl B JIMHUSAX OJIEKTpPOIEpenadyd, B CUCTEMax
AIIEKTPOCHAOKEHHUS, B DICKTPOTEXHHMUYECKUX YCTAHOBKAX, B YCTPOMCTBaX HH(OPMAIOHHON
TEXHUKU.

2. B KkadecTBe HCTOYHUKOB 3JIEKTPOMAarHUTHBIX IIOMEX B AJIEKTPO3HEPIreTUUECKUX
YCTAHOBKAxX M CPeJICTBaX aBTOMAaTH3allMK PacCMaTPUBAIOTCS:

1) Bce mpomecchl Mmpu HOPMalbHBIX pabOuMX W aBAPUMHBIX pPEXHUMax MalluH,
3JIEKTPOIHEPreTUYECKUX YCTAHOBOK, YCTPOHCTB MH(MOPMALMOHHOM TEXHMKH, HAXOZIAIIUXCA
BOJIN3U CPEICTB aBTOMATH3AIIHH;

2) Tonbko mporecchl MpU aBapUHHBIX PEXHUMax MaIUH, 3JIEKTPOIHEPreTUYECKUX
YCTaHOBOK, YCTPOHUCTB MHGOPMAITMOHHON TEXHUKU;

3) Tombko  mpomecchl HpU  HOPMAIbHBIX  pabouyMx  peXHUMax  MallluH,
AIIEKTPOIHEPTETUUECKUX YCTAHOBOK, YCTPOMCTB MHPOPMALIMOHHON TEXHUKH.

3. DHepreruyeckue MNpeanpusATHs (VIEKTPOCTAHLUHU) U 3IIEKTPOTEXHOJIOIMUYECKHUE
YCTaHOBKH CO3/Jal0T 3JIEKTPOMArHUTHBIE TIOJISl B IMAIla30He YacToOT:

1) 5,0 I'a....10000 xI'm;

2) 50 T'm.....100 xI'm;

3) 50 I'm.... 1000 kI'm;

4) 1,0 x['11...10000 kI'm.

4. OpuEHTHPOBOUYHBIE 3HAUEHMsI HANpsHKEHHOCTEH MArHUTHOIO MOJI NMPOMBINUIEHHON
YacTOThI HA DHEPIETUYECKUX U IPOMBIIIJIEHHBIX NPEANPUATUAX HA paccTostHUM 0,5 M OT:

1) T'enepatopoB: 36 A/m; npurareneii: 26 A/m; nuHuid anektpornepenaun: 10 A/m;
TpanchopmaropoB: 14 A/M; OTKPBITBIX MOACTaHIUI: 12 A/M; 3aKpBITBIX paclpeaeTUuTeIbHBIX
ycTpoiicTB: 36 A/M; mutoB ynpasnenus: 0,5 A/wm;

2) T'eneparopoB: 36 A/m; nBuratenei: 26 A/M; nuHuil snexkrtponepenauu: 10 A/m;
TpanchopmaTtopoB: 14 A/M; OTKPBITBIX MOJCTaHLUI: 36 A/M; 3aKpbITBIX pacHpeAeTUTEIbHBIX
ycTpoicTB: 12 A/m; muToB yripasnenus: 0,5 A/wm;

3) TI'eneparopoB: 16 A/m; apurateneit: 26 A/m; nunuil snexrponepenaun: 10 A/wm;
TpaHc@opmaTtopoB: 14 A/M; OTKpPBITBIX MOACTaHUUN: 12 A/M; 3aKpBITBIX paclpeaeaIuTeNbHbIX
ycTpoMcTB: 36 A/M; muToB yrpasiaeHus: 10 A/m.

5. T'paHunbl caHWTapHO-3aIUTHBIX 30H, corimacHo CH Ne 000-84, nmns nwHWMIA
anekrponepenaun JIDII-500 kB cocrasstoT:

1) 10 m;

2) 20 m;

3)30 m;

4) 40 m.

6. JlomycTrMble YPOBHM BO3ACUCTBUS JJEKTPUUYECKOTO IOJSA JMHUM AJIEKTpoIepesadn
(JIDIT) Ha HaceneHue Ha TEPPUTOPUH 30HBI KHUIIONU 3aCTPOUKH COCTABIISIIOT:

1) 0,5 xB/m;

2) 1,0 kB/m;

3) 5,0 kB/wm;

4) 10,0 xB/m.

7. KauecTBO 371€KTPO3HEPTUU XAPAKTEPU3YET:

1) Mepy 37€KTpOMAarHUTHOTO BO3ACUCTBUS CUCTEMBI AJIEKTPOCHAOXKEeHHUsS Ha MpUOOpHI,
anmapatbl, AJIEKTPOOOOpYyIOBaHHE Yepe3 KOHJIYKTHUBHBIE OSJEKTPOMAarHUTHHIE TOMEXH,
pacpoCTPaHSIOLUIUECS B JIEKTPUUECKOMN CETH;

2) Mepy 37€KTPOMarHMTHOTO BO3AEMCTBHSI CUCTEMBI 3JIEKTPOCHA0KEHUS Ha MPUOOPHI,
amrmaparsl, 3JeKTpooOOpyIOBaHHE Yepe3 IEKTPOMArHUTHbIE TOMEXH, PACIpOCTPaHSIOIUECs B
OKpY’Kalolle ux cpene.



9. MepomnpusatuiMu 1O OOECHEUCHHUIO 3JEKTPOMArHUTHOW COBMECTUMOCTH CHUCTEM
YIPaBICHUS HA MOACTAHLUAX SBJIAIOTCS:

1) DxpaHnupoBaHue U 3a3€MJICHUS MOJYJIEM W JIMHHUM, 3allUTHBIE CXEMbI BXOJOB H
BBIX0JIOB, IPUMEHEHHUE CBETOBOJIOB, JIOTHYECKHE Oaphephl;

2) Tl'anbBaHuMueckas pa3Bsi3Ka, SKPaHUPOBAHME M 3a3€MJICHUS MOJYyJeH U JIMHUM,
3alIUTHBIE CXEMBI BXOJIOB U BBIXO/I0B, IPUMEHEHHE CBETOBO/IOB, JIOTHUECKUE Oapbephl;

3) TlanbBaHMueckas pa3Bsi3Ka, SKPAHUPOBAHUE U 3a3€MJICHUS MOAYJIEH U JIMHUH,
3aIUTHBIE CXEMBI BXOZIOB U BBIXO/I0B, IPUMEHEHUE CBETOBOIOB;

4) TanbBaHuueckas pa3Bsi3Ka, SKPaHUPOBAHME U 3a3€MJICHMSI MOJYyJEH W JIMHHM,
3alUTHBIE CXEMBbI BXOJIOB U BBIXO/I0B, JIOTHUECKUE Oapbepsbl.

10. Yem ompenensercst MpoIrycKHas CiocoOHOCTh JIMHUM AsekTporiepenay (JIDIT)?

1) BenmnunHO#M TOKa KOPOTKOTO 3aMbIKaHHUS,

2) Ilpenenom nepegaBaeMoi MOIIIHOCTH;

3) Pexxumom HelTpau TpaHCHOPMATOPOB MPUMBIKAIOIINX OACTAHIINI;

4) BenuuuHol HanpsbkeHus 1o koHuam JIOI;

5) KonnyectBoM poBoAOB B pacuieruieHHo# ¢aze JIDIL.

11. C kaxoii 11enpI0 BeIONMHSETCA pacuierienne a3 JIDI cBepXBhICOKOTO HApsHKEHUs?

1) CHU3UTH YPOBHU TOKOB KOPOTKOI'O 3aMbIKAHUS;

2) CHM3UTH IOTEPU HA KOPOHY;

3) IIoBBICHUTH MPOMYCKHYIO CLIOCOOHOCTH;

4) CHU3UTh Harpy304HbIE OTEPH;

5) IToBBICUTH HAZEKHOCTH PAOOTHI JIMHUM.

12. K xakomy »5ddekry MoXKeT TpPHUBECTH YCTpaHEHHE MapaMETPUYECKOM
HEOJITHOPOJHOCTH 2JIEKTpoIepe aun?

1) VBenuuaTcs notepu peakTUBHOM MOIIIHOCTH;

2) YMeHbIIaTCs OTEpU peaKTUBHON MOIIHOCTH;

3) IloBbIcUTCS HaIEAKHOCTD IEKTPONEpeaayn;

4) YBenuuuTcs MpoIycKHas CHOCOOHOCTh 3JIEKTPOINepelauH;

5) YMmeHbIaTcs NOTepH AKTUBHOW MOIIHOCTH.

13. C Kakol UENbI0 BBINOJIHAETCS KOMIIEHCAIUsl PEaKTUBHOM MOILIHOCTH B
AIIEKTPOIHEPTETUUECKUX CETSIX?

1) PerynupoBath HanpshkeHHE B y371aX 3JIEKTPUUYECKOHN CETH;

2) CHM3UTH IOTEPU HA KOPOHY;

3) IToBBICUTH MPOMYCKHYIO CLIOCOOHOCTH;

4) CHU3HUTH HArpy304YHbIE TOTEPU AKTHBHOW MOIITHOCTH;

5) IToBBICUTH HaJEKHOCTH PAOOTHI JIMHUU.

14. Yo xapakTepu3yeT BpeMs UCIOIb30BaHUS MaKCUMyMa Harpy3ku?

1) Oro Bpems, B TEUEHHE KOTOPOIO OJJIEKTPOIHEpPreThueckas ceTb paboTaer ¢
MaKCUMaJIbHOW HArpy3KOH;

2) KonnuecTBo moTpeOIsieMoil 3IeKTpOIHEPTUH;

3) HeonHopoaHoCTh rpaduka Harpy3Ku;

4) Cripoc Ha 3JIEKTPOIHEPTHUIO;

5) KonnyecTBo NOTEPSHHOM 31€KTPOIHEPTHHU.

15. Jlns Kakux JIMHUHM 3JIEKTPOIIEPEad PEXXHUM XO0J0CTOrO X0Aa HEJOITYCTHM?

1) [Ans nMHUIA CBEPXBBICOKOTO HAIIPSIKEHHUS.

2) Jlns oueHb JUIMHHBIX JTHHUH;

3) Ans nuuuii ¢ Hanpsbkenuem Hke 110 xB.

4) s kaOenbHBIX JTUHUM.

5) s Bcex TUHUM.

16. C kakoil LENbI0 MOXET NPUMEHATHCS IPOJOJbHAs KOMIIEHCAIMsl MHAYKTUBHOIO
CONPOTHUBIICHUS JIMHUH AJIEKTpornepeaay?

1) YMeHpImINUTh NOTEPU AKTUBHOW MOIIHOCTH.



2) YMeHBIINTD IOTEPU HANPSIKEHUS.

3) YMEHBIIUTh TOKH KOPOTKOTO 3aMbIKaHUSI.

4) YBenu4uTh MPOMYCKHYIO CITIOCOOHOCTD JIMHUH AJICKTPOTICpeIayu.

5) YMEHbIIUTD MOTEPH PEAKTHBHON MOIITHOCTH.

17. Kakue u3 HIKETEPEUUCICHHBIX CIIOCOOOB MOXHO MPUMEHHTH Ui YMEHBIICHUS
WHAYKTUBHOT'O CONPOTUBIICHUS BO3AYIIHOM JIMHUU 3JIEKTpOIIepeauu?

1) YBennuuth MeXypazHoe pacCTOSHUE;

2) YMeHbIIHUTH MeXay(ha3HOe PaCCTOSIHUE;

3) YBenuuuTh AMAMETp MPOBOJA;

4) YMEHBIINTH JUMETP MIPOBOJIA;

5) Ilepeiitu Ha GoJiee BHICOKYIO CTYNEHb HANPSHKEHUSI.

18. Kakoe HampspbkeHHe MEXIy MOBPEXKICHHOW (a3oi M 3eMiiel MOKaKeT BOJBTMETP B
CETSIX C U30JINPOBAHHON HEUTpaIIbIO?

1) bounbie Hyns1, HO MeHbIE (Aa3HOTO;

2) Houp;

3) bonbiie ¢azHoro, HO MeHbIIIE JTUHEHHOTO;

4) bonbliie TMHEWHOTO;

5) Bonbliie TuHEHHOTO, HO MEHBIIIE MAKCUMAIIBHOTO.

19. I3smMeHuTCs T HaIIpsDKEHUE HENMOBPEXKICHHOM (pa3pl oTHOcuTeNnsHO 3eMid ripu K3 Ha
3eMJTI0 OJIHOM U3 (a3 B ceTsx ¢ 3PPeKTUBHO-3a3eMIICHHON HENUTpaIbio?

1) Ymenbmures 10 0,8 JIMHEMHOTO HANPSKEHNUS,

2) YBenuuutcs B 2 pasa;

3) YBenuuutcs B pas;

4) YMeHbIIUTCA B Pas;

5) He usmenwurcsi.

21. Kakoe H3 NEpeUYUCICHHBIX HIDKE TPeOOBaHUI HE OTHOCUTCS K OCHOBHBIM
TpeOOBaHUAM, IPEABSBISIEMbIM K TJIaBHBIM CXEMaM 3JIEKTPUUECKUX CTAHUUN U MOACTaHLINN?

1) HagexxHocTthb 31eKkTpocHaOKeHusl oTpeduTenei;

2) IIpucnocoOaeHHOCTh K TPOBEAECHUIO PEMOHTHBIX paboT;

3) OnepatuBHas THOKOCTB;

4) DxoHOMUYECKas 11eTIeCO00Pa3HOCTh;

5) Heo6xoauMoCTh COXpaHEHUs TPaH3UTa MOLTHOCTH.

22. Kakoll U3 nepeuncieHHbIX HUXKE annaparoB MpeAHa3HAueH JJIs CO3/1aHus BUAMMOIO
paspblBa MEXJy aBApUMHBIM YYaCTKOM MJIM DJIEMEHTOM CETH W YacThlO PACIpPENCETH,
OCTaIOIEHCs 0] HaNpsKEeHUEM?

1) PazbennunuTens;

2) Pa3psaHuk;

3) Beikiroyarerns;

4) KopoTK03aMbIKATEIb;

5) OtnenuTensp.

23. KoapurmeHT 4yBCTBUTEIHHOCTH 3aIIUTHI OMPEEISICTCS:

1) OTHOImIeHNeM MUHUMAIbHOTO ToKa K3 K TOKy cpabaThIBaHUS 3aILUTHI;

2) OTHouleHHEM TOKa cpalaThIBaHMSI OTCEYKH K HOMHUHAJIBHOMY TOKY cpadaTbIBaHUS
NEepBUYHON 0OMOTKH TpaHchopMaTopa;

3) OtHoueHHEeM cpelHelW aKTUBHOW MOIIHOCTH OJHOTO WJIM TPYMNIbl NPUEMHHUKOB 3a
HanOoJee 3arpy’>keHHYI0 CMEHY K HOMUHAJIbHON MOIIIHOCTH;

4)  OTHOIIEHHEM  pacyeTHOr0  MakCMMyMma  aKTUBHOM  Harpy3kd  TIpyHIbl
AIIEKTPOIPUEMHHKOB K CpeJHel Harpy3ke 3a HanloJsiee 3arpy>KeHHYIO CMEHY;

5) OTHOIIEHHEM TOKa OTITYCKaHUs K TOKY cpa0aThIBaHUS.

24. OCHOBHBIMH TAPAMETPAMU CXEM PEJICHHON 3alIUTHI ABIISIOTCA:

1) Tok cpabatpiBaHMs 3aTUTHI Ic. 3, TOK cpabaTbiBanus peie Ic. p.;

2) Koadpunment cnpoca;



3) PacueTHas MmakcuManbHas Harpyska rpyIiibl MPUEMHUKOB;

4) Bpems ucnoyib30BaHUsI MaKCUMaIbHON HArpy3KH;

5) Koapdpunment popmsr.

25. Kakoil mapamerp XapakTepus3yeT CTENeHb HEPaBHOMEPHOCTU Tpaduka Harpy3Ku
CHJIOBOTO TpaHcgopmaropa?

1) Koadunment 3amoaHeHus;

2) Koappuument makcumyma;

3) Koaddunuent crpoca;

4) Koa(ppuumeHT ncnoap30BaHus;

5) Koaddurment 3arpysku.

26. UYro mO3BOJISET JOCTUYDh COCAMHEHHE B «TPEYroJbHUK» OOMOTOK HHU3KOTO
HaANPSDKEHUs. CUIIOBOTO TpaHchopmaTopa?

1) TTo3BOMNSIET BHIMOIHUTH BHYTPSHHIOK M30JISAIMIO TpaHchopmaropa u3 pacuera (hasHou
OJIC;

2) llo3BoiyisseT BBIIOJIHATH BHYTPEHHIO H30JLIUI0 TpaHchopmaropa u3 pacdera
nuneitHoit 3/1C;

3) [To3BousieT MOBBICUTH KOIPPHUIIMCHT 3arpy3KH TpaHCHOopMaTopa;

4) [1o3BOJISIET YMEHBIIIUTH CEUEHNUE OOMOTKH;

5) ITo3BosieT UCIIOIB30BaTh CUCTEMY PEr'YIMPOBAHUS HANPSKEHUS O] HArPY3KOM.

27. Jlns cunoBbIX TpaHC(HOPMATOPOB KAKOM MOIIHOCTH NPUMEHSETCS €CTECTBEHHOE
MacisiHoe oxnaxkaenue (M)?

1) Do 25 MBA BKJIFOYHTEIBHO;

2) Mo 16 MBA BKIIIOUUTEINBHO;

3) o 40 MBA BKJIIOYHUTENBHO;

4) 1o 63 MBA BKJIIOYUTENBHO;

5) o 80 MBA BKIIOYHTENBHO.

28. Ectp 5nu cpeam mepedyuClIeHHBIX ONepaluid Takasi, KOTOPYIO HEJb3s MPOBOAUTH C
HCIIONIb30BAaHUEM Pa3beTUHUTENS?

1) Bkimro4ats ¥ OTKJIIOYATh TOKH HAMarHUYMBaHUs CUIIOBBIX TPAaHC(OPMATOPOB;

2) Bxmroyath ¥ OTKJIIOYATh HArPYy304HBIM TOK 10 15 A TpeXIOIIOCHBIM pa3beInHUTEIEM
Hapy>KHON yCTaHOBKWU;

3) BkitouaTh ¥ OTKITIOYaTh eMKOCTHOM TOK KOH/IEHCATOPHBIX OaTapeii;

4) BxmouaThb U OTKJIIOYATh HEUTpaNM CHIIOBBIX TpaHC(HOPMATOPOB MpU OTCYTCTBUU
3aMbBIKaHUS Ha 3eMJIIO;

5) Bkirouath ¥ OTKITIOUATh HArpy304HbId TOK 10 30 A TpeXmoIIOCHBIM Pa3beAUHUTEIEM
Hapy>XKHOW YCTaHOBKHU.

29. VkaxuTe crocoObl raleHus 1yTru, JeMCTBYIONINE B MACISHbIX BBIKIIOYATENAX.

1) ApobneHue nyru, OXJIaxaeHue;

2) Apobnenue nyru, NOBBIIICHUE JaBICHUS;

3) pobnenue nyru, yBeTu4eHUe AJIUHBI TyTH;

4) IoBellIEHUE TaBIEHUS, OXJIAXA€HUE, IPOOICHHUE TYTH;

5) YBenuueHue NIMHBI AyTH, OXJIAXKICHUE, TOBBIIICHUE TaBICHUS.

30. AKkTHBHAsI MOIITHOCTb, TOTpeOIsIeMast AJICKTPOIBUTATENIEM, 3aBUCHUT OT:

1) OT noaBeACHHOTO HANPSHKEHUST 1 TOPMO3HOTO MOMEHTA Ha Baly,

2) OT MoIBEZICHHOTO HATPSHKEHHS,

3) Ot noJBeACHHOTO HATIPSKEHUSI U CKOPOCTH BpAILCHHUS;

4) Topmo3siiiero MOMEHTa Ha Baiy,

5) OT moaBEACHHOTO HAMPSHKEHUS, CKOJBKESHHSI U TOKa CTaTopa.

31. VI3 KakuX AJIEKTPOYCTAaHOBOK COCTOUT AJIEKTPUUECKAs CETh?

1) JIunmii, noACTaHIIMM, pacIpeAEIUTENBHBIX YCTPOUCTB;

2) JIunuii, moACTaHIMM, TOTpeOUTENEH;

3) DneKkTpocTaHUUM, TOACTAHLINM, TUHUH;



4) JluHuii, TOACTAHLMHN, paCIpPEACIUTENbHBIX  YCTPOHCTB,  3JIEKTPOCTAHIIMM,
noTpeOuTenei;

5) JIunuii.

32. Kak Ha3pIBatOTCsl 0OMOTKH TpaHchopmaTopa?

1) Beicokasi, cpequsisi, HU3Kas;

2) O0mas1, cpeaHsisi, HU3Kas;

3) [MocnenoBarenbHast, 00MIas, HU3KAS;

4) Boicokasi, nocienoBateiibHas, o0I1asi, HU3Kas;

5) IIpoxoaHasi, 0011ast, HU3KAas.

33. Kak MOXHO OLIEHUTh TOYHOCTh pacy€Ta pekruMa KoJIbIIEBOM CeTH?

1) I1o pa3HOCTH BEKTOPOB HAaIIPSLKEHUN B TOUKE NOTOKOPA3/1€Ea;

2) 1o pa3HOCTH MEXAY CyMMAapHOW Harpy3Koi U MOIIHOCTBHIO HCTOYHUKA TUTAHUS;

3) Ilo pazHocTH MOAYyNEN HAIPSDKEHUH B TOUKE ITOTOKOPA3/ea;

4) 1o pa3HOCTH HAIPSHKEHUU B y3J1ax;

5) [1o cymme MOTOKOB MOIITHOCTH HA TOJIOBHBIX YYacTKaXx.

34. BBoa pe3epBHOrO MUTAHUS Ui DIIEKTPOIPUEMHUKOB | KaTeropuum HOIKEH
OCYIIIECTBIISETCS:

1) ABTOMaTH4eCKH;

2) ducneruepom;

3) JlesxypHBIM MEPCOHAJIOM;

4) I'maBHBIM 3HEPTE€TUKOM;

5) C paspenienus 3Heprocoeperaronieil opraHu3aum.

35. B Kaxaplii MOMEHT BPEMEHM B DJIEKTPOIHEPreTUUECKOW CHUCTEME JOKHO OBbITh
00ecreYeHo pPaBeHCTBO MEXKIY MOIIHOCTHIO U MOUIHOCTHIO,
, C y4ETOM HOTEPh  MOLIHOCTHU B DJIEMEHTax
AIIEKTPOIHEPTETUYECKOU CUCTEMBI.

36. Ilyctb MMeeM JIMHUIO 3JIEKTpolNepeaaun IIMHON L ¢ cocpejoToueHHON Harpy3koi B
KOHIIE. AKTUBHOE U PEaKTUBHOE CONPOTUBIIEHUS JIMHUU, OM, paBHAIOTCS:

R=reL; X=x°L,

IJle I U X — aKTUBHOE U MHAYKTHUBHOE CONPOTHUBIICHHUE JIUHUU AMUHON 1 kM, Om / km. [pu
3TOM YCJIOBHH MOTEPU aKTUBHOM M PEAKTUBHOI MOIIHOCTH B JINHUU COCTAaBJISIOT:

APL~= ;

AQL= .

37. Meton CHUMMETPUYHBIX COCTABISIIOIIMX — METOA pacyéra HECHMMETPUYHBIX
JNEKTPUUECKHX CHUCTEM, OCHOBAHHBIH Ha Pa3JI0KECHHMH HECUMMETPUYHOH CHUCTEMBI Ha TPH
CHMMETPHYHBIE — :

38. — DIIEKTPUYECKHUH ammapar, MpeAHa3HaYeHHBIA IS

OTrpaHMYEHUs YAapHOTO TOKa KOPOTKOTO 3aMbIKAHMS, KOTOPBIN BKJIFOUAETCS MOCIEN0BATEIBHO B
1enb, TOK KOTOPOM HYXHO OrpaHUYUBaTh U paboOTaeT KaKk HWHAYKTUBHOE (PEaKTHBHOE)
JIOTIOJTHUTEIBHOE COIPOTUBIIEHUE, YMEHBIAOIIEE TOK U MOAJEP/KUBAIOIIEE HANIPSIKEHUE B CETU
IIPU KOPOTKOM 3aMbIKaHUH, YTO YBEJIMYUBAET YCTOMUMBOCTh T€HEPATOPOB M CUCTEMBI B LIETIOM.

39. Ilpu pa3MbIKaHMM KOHTAKTOB 3JIEKTPHUECKOrO armapara BCIEJICTBHE HOHMU3ALUU
MPOCTPAHCTBA MEXly HUMU BO3HHUKAET .

40. — Pa3sHOBUIHOCTb TEIUIOBOM 3JIEKTPOCTAHIMM,
KOTOpasi HEe TOJIbKO MPOU3BOIUT 3JIEKTPOIHEPIHIO, HO M SBIAETCS HCTOYHHKOM TEIUIOBOM
SHEPIUU B IIEHTPAIM30BaHHbIX CHCTEMaX TEIIOCHAOKEHUsI (B BUIE Mapa U ropsyeil BOAbI, B TOM
yuclie U sl 00ecrieueHus: ropsyero BoJOCHA0XKEHUS U OTOIUICHHUS JKUJIBIX M MPOMBIIUIEHHBIX
00BEKTOB).

41. Ilpu Tpo30BOM pa3zpsiae BOJU3U OT JUHHUM BJIEKTPOIEpeadu 3a CUET MHIYKTHUBHBIX
BIIMSIHUI 3apsOKEHHOTO JI0 BBICOKOIO MOTEHIMaNa (HECKOJBKO MHWIJIMOHOB BOJIBT) IPO30BOTO
oOmnaka B IpOBOJAX JVMHUU 3JIeKTponepeaadn BO3HHMKAET




42. Tlpu HeCUMMETPUYHOM OTKJIIOYCHMH (a3 JIMHUM DJIEKTpolepenaud, Koraa
OTKJIIOYAI0TCA OlHAa  WIH 1BE ¢dbazpl  JHMHUH, BO3MOXHO BO3HHUKHOBEHHE
. Takue ciydanm MOTYT MUMEThb MECTO NpHU: OOpBIBE OJIHOTO
POBOJA HA JIMHUMU; TEPEropaHuM IJIaBKUX BCTaBOK; OAHO(A3HOM WM JBYX(ha3HOM K. 3.;
HCOOAHOBPCMCHHOM OT "KJIKOUCHUU (1)33 BBIKJIIOYATCIIA, YTO MOKET UMCTh MCCTO IPHU HO(I)&?;HOM
yIpaBICHUH BBIKJIIOUATENSMHU U T. [I.

43. Tlpu TNPOEKTUPOBAHMHM CHCTEM OHIIEKTPOCHAOKEHUS BaXKHBIM SBISETCS BOIPOC O
Haubosee BBHITOJHOM pPACMHOJIOKEHUU HCTOYHUKA MHUTAHUS NOTpeOUTENel 3IIEKTPOIHEPTHUH.
,Z[OKaSaHO, qTOo HaH60nee OINITUMAJIBHBIM PACIHOJOXCHUCM HCTOYHUKA I[MUTAHUA (I‘HaBHaSI
MOHU3UTENbHAS TOJACTAaHIUS, IEHTpalbHasl MOACTAHLUA WU JIp.) SBISETCS TOYKA, B KOTOPOI
HaXOJUTCS — TOYKAa, B KOTOpPOM IOKa3aTelau
pa3bpoca moTpebuTeneil 3MEKTPOIHEPTUU B CHCTEME DJIEKTPOCHA0KEHUSI UMEIOT HauMEHbIlee
3HauCHUE.

44, VYpapHeHue OalaHca pEaKTMBHOW MOIIHOCTH B OJEKTPUUECKOH cucTeMe
3aIIMCBhIBACTCIA KaK:




