[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

JlomkHOCTb: pekTo o
[Nlata nognucarmd @HOUEIEEe MaTEPUAJIbl VI MPOMEKYTOYHOU aTTECTAllUH MO JTUCHUIITIHHE
YHUKanbHbI MPOrpaMMHbIA KIKOY:
e3a68f3eaale62674b54f4998099d3d6bfdcf836 y

[exHuKa évlicoKux Hanpﬂofcenuﬁ

7 cemecmp
Kon, nanpapnenue 13.03.02
MOJITOTOBKHU
Hanpasnennocts DIEKTPOIHEPIETUUECKUE CUCTEMBI U CETH
(npodunp)
dopma 00ydeHuUs Ounas
Kadenpa- PannosnekTpoHUKY U AIEKTPOIHEPTETUKI
pa3paboTYNK
Beimyckaromas PannosnekTpoHUKY U AIEKTPOIHEPTETUKI
kadeapa

Tunosklie 3a1aHus U151 KOHTPOJIBbHOU PAOOTHI:

3amanue Nel.

BozayiiHbiii TpoMexXyTOK W30JIAIMOHHON KOHCTPYKIIUU, paboTarolel Ha
NEPEMEHHOM HANPSHKEHUU TPOMBIIIIIEHHONW YaCTOTBI, C MEXKAIIEKTPOIHBIM
paccrosinueM L umeet pa3psaHoe Hanpsikenne U) npu HOpMaibHBIX
aTMOC(EPHBIX YCITOBHUSX.

OnpenenuTs pa3psaHOE HAMPSKEHNUE BO3AYIIHOTO IPOMEKYTKA IIPU
aTMOC(epHOM JaBJIECHUU P, TeMIlepaType t 1 aOCOTIOTHOM BIIaXKHOCTH BO3yXa 7.

1. TToctpouTh rpaduku 3aBUCUMOCTEH MTOKa3aTeeH CTEICHH JIJIs IIONPABOYHBIX
K02 (HUIMEHTOB Ha JaBICHUE, TEMIIEPATYPY U BIAKHOCTh BO3/IyXa OT
MEXIJIEKTPOIHOTO PACCTOSTHUS U BCIIOMOTATENLHOTO Kodh pummerTa nis
MOIPaBOYHOr0 KO3 PHUITMECHTA Ha BIAKHOCTH OT a0COTIOTHON BIIaXKHOCTH
BO31yXa.

2. Omnpenenuthb MOKa3aTeNd CTEMEHU IS TIOTPABOYHBIX KO3 (UIIMEHTOB Ha
JIaBJICHUE W TEMIIEpaTypy BO3ayXa.

3aganue Ne2.

[Imockuii KOHIEHCATOP C BO3AYIIHOW M30JISIMUEN C AUCKOBBIMHU JJIEKTPOJAMH C
3aKpYIVIEHHBIMH ~KpasMHd HMEET PAaCCTOSIHUE MEXAY DJIEKTpoAaMHu 2 CM.
Onpenenuts HANPSXKEHHOCTh  JJIEKTPUUYECKOIO TMOJA B M30JSALUHU, €CIU
NpuIokKeHHOe HanpsbkeHue paBHO 40 kB. Pacuer moBropuths mis ciywas, koraa
MEXIY SJIEKTPOJAAMH NPU TOM JKE€ PACCTOSHUM BBEJCHA CTEKJISHHAS IUIACTHUHA
TOJIIHUHON 1 CM C OTHOCUTEJIBHON IUAJIEKTPUUECKON TPOHUIIAEMOCThIO, pAaBHOM 6.



3ananue Ne3.

Jns namepenusa HanpsbkeHus 110 kB nmpuMeHeHa cxema eMKOCTHOrO JIBUTaTes,
cocrosiljasi M3 JBYX IOCIEAOBATEIIbHO COEIUHEHHBIX KoHAeHcatopoB Cl u
AIEKTPOCTATUYECKOTO BOJIBTMETpA Ha Hanpspkenue 10 kB, myHTMpOoBaHHOrO
KoHJeHcaTopoM eMKoCcThio C2=100 n®d. OnpenenauTs €MKOCTh KaxI0ro us3
koHzieHcatopoB Cl, eciin emkocThs BonbT™MeTpa CB=20 nP.

3ananue Ned.

OnpenenuTs MaKCUMAJbHYIO HANpPSXKEHHOCTh 3JEKTPUYECKOrO TMOJsS B CIOE
M30JSIUU TPEXSKUIIBHOTO Kabens Ha HampsbkeHue 35 kB, umeromniero paBHble
TOJILIUHBI MOSICHON U (a3HoU n3oasiuuu. CedeHrue aJtOMUHUEBOM KUkl paBHO 185
MM?, pacueTHBIH Paguyc Kbl 8,7 MM, TOIIIUHA 12 MM.

3ananue NeS.

[unuHapudyeckuii  ABYCIOWHBIA KOHACHCATOP HWMEET paguyC BHYTPEHHETO
anektpoaa 1,4 cM, a HapyxHoro- 4,6 cMm. OTHOCUTEIbHAS JHUDJICKTpUUYECKas
NPOHUIIAEMOCTh BHYTPEHHETO cJosi u3ojsiuuu 6, HapyxkHoro 2. OmnpeneiauTsb
HEOOXOIMMBIE TOJIIMHBI CI0eB M30JsMU. C y4eToM paBeHCTBAa MaKCHUMAaJbHBIX
HanpsDKEHHOCTEW — AJIGKTPUYECKMX  Mosie. BennuumHa  mpuiio)kKeHHOro K
KOHAeHcaTopy Hampsbkenust paBHa 130 kB. Ilpu ycnoBum paBeHCTBa
HaIPsSKEHHOCTEH CIIOEB.

3amanne Neb.

Cdepuuecknii KOHAEHCATOP 3aJIUT TpPaHC(HOPMATOPHBIM MACIOM C MPOOMBHOM
npounocThio 100 kB/cM. Pagnyc HapyxHoro snektpoaa 10 cm. OnpeaenuTs paauyc
BHYTPEHHErO0 D3JIEKTPOJa W MAKCUMAaJbHOE HAINPSIKEHUE, KOTOPOE MOMKHO
IPWIOKUTH K JTaHHOMY KOHAEHCATODPY.

3amanue Ne7.

OnpenenuTts TPOOMBHOE HANPSHDKEHHE MPOXOAHOTO HMIJIMHIPUYECKOTO H30JIATOPA,
paboTaroriero B yctaHoBke ¢ HampsbkeHuem 110 kB. M3onsaTtop nuMeeT Tpu cios
u30sAIuK: OakenusupoBaHHass Oymara, macio W ¢aphop ¢ HTPOOHBHBIMH
HaIPsHKEHHOCTAMHU ekTpruyeckoro nosst 110 kB/cm, 63,7 kB/cm u 65 xB/cMm, npu
JTURJICKTPUYECKUX TTPOHUIIAEMOCTAX COOTBETCTBEHHO 4,3; 2,5 1 5,5.

TokoBenymuii CTepKeHb UMEET PaInyC 2 CM, @ BHEIITHUE PAINYChI CIIOEB U30JISALINI
paBubl 3cMm, 14 cm u 16,5 cm. Ilong mpoboem wu3o0msiTOpa B JTaHHOM Clly4ae
1oJipa3yMeBaeM IOCJeI0BaTeNIbHbIN MpoOoi Bcex cioeB. CienyeT UMETh BBHUY,
9TO TIOCNieé TPOOOSI OJHOTO M3 CIIOEB H30JSITOP HYXHO paccMaTpuBaTh Kak
JIBYXCJIOMHBIM.

TuroBsle BOIIPOCHI K 3a4ETY C OLIEHKOW

Bunsl n3onauum mTuHUN.

N30snoHHbIE KOHCTPYKIUH U BO3AYIIHBIE TPOMEKYTKH.

Knaccudukanuys u30siiiuOHHBIX KOHCTPYKIUH.

Buabl snexkTpuueckoit u301s1uu 000pyA0BaHUS BBICOKOTO HAMPSKEHUSI.
N3onsauust 351eKkTpoo0OpyI0BaHUSI CTAHIUMKA W TOJCTAHIMH, OTKPBITBIX M
3aKPBITBIX PACIPEACTUTEIBHBIX YCTPOUCTB.

KoHCTpyKTHBHOE BBIIIOJIHEHHUE PACTIPEAECIUTEIBHBIX YCTPOUCTB.
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7. VBonsiius snexktpuueckux mamud (OM). Buast uzonsiiuun OM.

8. IlpumeHeHue U30a5UMU B OCHOBHBIX TUIIAX OM.

9. DneKTpou30ISIIMOHHbIE MaTepralibl OM.

10.YactuuHsble pa3psaasl B U30JAUUH DM: CKONB3AIIUE pa3psiabl,

11.xopoHHBIH pa3psia.

12.Hanpsik€HHOCTb 3JEKTPUUECKOr0 MOJI BHYTPH U30JALU DM.

13.UcnpiTaTenbHOE HANIPSIKEHUE.

14.BHewHsAs U BHYTPEHHSSL 301U

15.YactuuHsle pa3psbl.

16.2nekTpuyeckas MpoOYHOCTh MacI00aphEPHON U30JISALIUH.

17.0co0eHHOCTH KOHCTPYKITUNA CUIIOBBIX TPaHCHOPMATOPOB.

18.N3osnsiust CUIOBBIX KOHACHCATOPOB.

19.9nerazoBas uzomnsauus. OcoOEHHOCTH pa3psia B dJerase.

20.2mnera3zoBble BBIKIIOYATEIH.

21.Dnera3zoBble KOMIUIEKTHBIE PACpPEEIUTENIbHbIE TePMETUYHBIE YCTPOICTBA
(KPYD).

22.BakyyMHasi U30JIS1IHSI.

23.Pa3psiiHbie HAnPsHKEHUS.

24.0OcobeHHOCTH paOOThl BHEIITHEN U30JISIINH.

25. PerynupoBaHue 3J€KTPUUYECKUX MOJIEH BO BHEITHEH M3OJISALINH.

26. HayanbHble HampspKeHUs JUIsl HEOJHOPOAHBIX ToJied. 3akoH Moa00us
pa3psIoB.

27. Cratuueckue CBOMCTBA pa3psaa. BonbT-ceKyHIHbIE XapaKTEPUCTUKH.

28. KopoHHoOe HampsiKeHHe Ha MPOBOJIaX MPU MOCTOSTHHOM HANPSKEHUU.

29. KopoHHoe HampspKeHHe Ha MPOBOJIaxX MpU MEPEMEHHOM HaNpsHKEHUH

30. Ilorepu sHepruu Ha KOPOHY MPHU IMEPEMEHHOM HaIPSHKSHUH.

31.00mme mOHATHS TpU paspsae B BO3AyXe IO TOBEPXHOCTH TBEPIOTO
JUDJICKTPUKA.

OneHoyHblIe MaTepHaJabl AJd l'[pOME)KyTO‘-IHOﬁ aTTeCTallui Mo JMCIMIIINHE

Texnuka evicoxkux H(ll’lp}l.?f(’eHuﬁ
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Breimyckatomas PamnosnekTpoOHUKH U 3JIEKTPOIHEPTCTUKH
kadenapa

Tunosele 3a1aHus 4151 KOHTPOJIBLHOU PAOOTHI:
3ananue Nel.

Pacuer I'PO30BLIX HepeHaHpH)KCHI/Iﬁ Ha BBICOKOBOJIBTHBIX JIMHUAX
QJICKTpoOoICpcaad

VYcnoBue 3a1auu U UCXOHBIE TaHHbIE BBICOKOBOJIBTHAS JIMHUS DJIEKTPOIIEpeaay
(BJI) c HomuHansHbIM HamnpsbkeHrneMm U 1 BOJTHOBBIM conpotuBieHueM Zip = 300
OM pacronoxeHa B 30He IPO30BOM €SI TENBHOCTH.

NmnynscHas npouynocts nzossinuu BJI paBra Un, BbICOTAa METAJUIMYECKON OIOPHI
U BBICOTA I10/IBECA TPOBOAA paBHa h, cTpena nposeca mpoBoja pasHa f,
UHAYKTUBHOCTb €IMHUILIBI JIIMHBI ontopsl Lo = 0,5-10—6 I'n/M, uMmynbcHOE
CONPOTHUBIIEHUE 3a3eMJiieHUs onopsl R3 = 10 Owm.

TpeGyetcs onpeaenuTs BeMUYMHY nepeHanpsixenus Ha BJI, kpatHocTb
NEPEHANPSIKEHUS U BEPOSITHOCTD MEPEKPBITHS U30JISIIIUN BOBPEMsI pa3psiia
MOJIHUY C aMIUTUTY0¥ IM U [y TeNnbHOCThIO HapacTaHus (ppoHTa) KOCOYTOJIbHOMN
BOJIHBI TOKa paBHOU T = 10—6 ¢: — mpu yaape MOJHHUH B OIIOPY;

— IIpU ygape MOJIHUH B IIPOBOJ;

— MpU yJlape MOJIHUU Ha paccTtosiHuu a oT BJL.

3amura 00bEKTa OT MPAMBIX yJIaPOB MOJHUU C TIOMOIIBIO CTEPKHEBOTO
MOJIHAEOTBO/A

YcnoBue 3a1aun 1 KICXOHBIC JaHHBIC J[J1s 3aITUTBI 00BEKTA ¢ MIUPUHOM a, JUTMHOM
B 1 BBICOTO# h OT PSAMBIX yJIapOB MOJTHUH C aMILUTHTY0H IM 1 BpeMeHeM
Hapactanus GpponTa 1 = 107° ¢ ycTaHOBIIEH O1MHOUHBIH MOTHHEOTBOA. [ TyOHuHA
HUKHETO KOHIa (yHIaMeHTa MOJTHUEOTBOIa OT MOBEepXHOCTH 3emiid hd = 3,2 M,
mupuHa Gyngamenta ap = 0,8 M, yienpHOE CONPOTUBIICHHE 3eMiH P, OM M.
Cxema pacmooKeHHUsI MOJTHUEOTBO/IA U 3aIUIIIaeMOT0 O0OBEKTa MPUBEcHA Ha
pucynke 3.1.

TpeOyercs: 1. PaccuntaTh yCTpOHCTBO 3a3€MJIEHUSI MOJTHUEOTBOA, COCTOSIIIIEE U3
€CTECTBEHHOTO 3a3emuntens (hyHIaMeHTa MOJTHHUEOTBOIa) M HICKYCCTBEHHOTO
3a3eMJIMTENS U3 YCIOBHUI, UTO JOIMTYCTUMOE UMITYJIbCHOE CONPOTHUBIIEHUE
ycTpoiicTBa 3a3emiienusi R3 He nomkHo npesbimath 10 Om. HaueptuTh 3cku3
KOHTYpa 3a3€MJICHUSI COBMECTHO C 3aIIHUIIAEMbIM OOBEKTOM.

3amanune Ne2.
PaccuntaTh 30HY 3alIMTHI YETHIPEX MOJHUEOTBOJOB 1, 2, 3 1 4, 3anMIIatOmmnx
obopynoBanue OPY-110 kB (puc. 4.4). PaccTosHust Mex 1y MOJHHEOTBO1aMu L,




BBICOTHI MOJTHUEOTBOJIOB h, BbICcOTa 3amuiiaemMoro oobekTa hx u koadppuuent
HAJIC)KHOCTH 3aIlUThI, YKa3aHble B Ta0. 4.3, IPUHSATH MO ABYM MOCJIECIHUM

uuppam mudpa.
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Puc. 4 4. Crepacnessle monaueoteoasl OPY-110 kB

Hexoausie 1asiLie

[apameTprl Homep BapuaHTa
MOMHHEOTBOAA 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | ] | 9
Homep Bricota MONHHEOTBONOE Fy, M, IPHHUMAEMAS
MOJIHHEOTBOA no nocneAHeil LHgpe wHdpa cTyneHTa
1 22 23 24 25 26 25 24 23 22 21
2 22 23 24 25 26 25 24 23 22 21
Beicota MONHHEOTBOAOB Fry, M, H APYTHE APAMETPSI,
NPHHHMAEMEIE 10 Npeinocne sas unhpa mudpa cryleHTa
3 17 18 19 19 19 18 17 16 15 14
4 17 18 19 19 19 18 17 16 15 14
Paccroanus, | L1 31 30 29 30 3 30 31 30 3l 29
M L2 16 15 14 15 16 15 16 15 16 14
L3 26 25 24 25 26 25 26 25 26 24
Bricora obnekra | 7.5 8 9 10 10 9 8 7,5 ] 5
by M
Hanexuocts 0999 (099 |09 (099 (0999|099 (09 (099 |09 (0,999
JAINTHL, Py

3amanue Ne3.

PaccuuTaTh TOK Yepe3 mepBhIi U30IATOP Y MPOBOAA ABYMsI CIIOCOOaMU B THUPIISTHIE
U3 JBYX HU3OJSTOPOB, €clii HampsbkeHue Ha mposoae Uy, = 35 kB (110, 220 ),
cobctBeHHas eMkocTh u3ossitopa C = 70 nd ( 75, 80 ), eMKOCTb OTHOCUTEIBHO
nposBoga C, = 0,5 n® ( 1,0; 1,5 ), emkocTh oTHOCUTENBHO 3emau C, = 1,5 nd ( 2,5;

50).

TuroBsie BOIIPOCHI K 3K3aMEHY:



KoHTposib conpoTUBIIEHUS U30JISLIHUH.

KoHTposb eMKOCTH U30JISIIUN.

Xpomarorpaduueckuil aHaiuu3 Macia.

KoHTposb AudnekTpuyeckux notepb B W30JSIUU. KOHTpOIb U30JISIIIUU 110

TAHT€HCY yria AUAJIEKTpUYeCKuX norepsb tg d. M3mepenus tg 9.

YactuuHble paspsiabl.

KonTposs u3omnsiuu no napaMmerpaM 4aCTUYHBIX Pa3psIoB.

N3mepenust mapaMeTpoB YaCTUUHBIX Pa3psiIoB.

MeTo1bl UCTIBITAHUS YJCKTPUICCKON MPOTHOCTH U30JISAIUH.

HcnbiTanust U30JSIIIUM KOMMYTAITMOHHBIME UMITYJIbCAMU HATPSDKCHUS WITH

HANPSHDKCHUEM TPOMBIIIIJICHHON YaCTOTHI.

10.VctipITaHus M30JIAIIAHM TPO30BBIMH UMITYJICAMHU.

11.VcupiTanmsl M30JIAIMM KaOenei, TpaHCHOPMATOPOB M BBICOKOBOJBTHBIX
BBOJIOB.

12.BoccTaHOBIICHUE HAIPSOKCHUS MPU OTKJITFOYCHUM KOPOTKHUX 3aMbIKaHUH.

13.TlepeHanpspKeHUS PU BKITFOYCHHUH JITTAHHBIX JIMHHH.

14.TlepenanpsikeHust MpU paccoriacoBaHuM ¢as.

15.TlepeHanpspkeHHS PY OTKIFOYCHUU HEHATPYKEHHBIX TPAHCHOPMATOPOB.

16.TlepeHanpspkeHHS PU OTKIFOYCHUN aCUHXPOHHBIX JBUTATEIICH.

17.TlepeHanpsokeHUS PU OTKITFOYECHUN €MKOCTHBIX TOKOB.

18.IlepeHanpsikeHust MPU YTOBBIX 3aMBIKAHUSAX Ha 3€MJII0 B CHUCTEMAxX C
V30JIMPOBAHHOW HEUTPAIBIO.

19. ®eppope3oHaHCHBIE TIEPEHATPSIKEHMUS.

20.3ammra U30JISIITUU AIEKTPOOOOPYA0BAHUS oT BHYTPEHHUX
NepeHanpsHKEHUH.

21. KoMMyTaIlimoOHHBIN pa3psiTHUK.

22.HenuHeltHble OrpaHUYUTEIN TIePEHAIPSIKCHUH.

23.1lyHTHpYIOIIHE PEAKTOPHI C HCKPOBBIM MOAKIIOUCHHUEM.

24.3ammuTa OT NPAMBIX YJaPOB MOJTHHH.

25.3ammra OT OOpaTHBIX MEPEKPHITUH.

26.3amura OT BOJIH, HAOETAIOIINX C JIMHUM JICKTPOIIepe1avuu.

27.3ammTa 1oaX010B JIMHUHU K ITOJICTAHIIHAH.

28.MoHHe3aMTa SIEKTPUISCKUX MAIIIMH BBICOKOTO HAIIPSIKEHUSI.

29.MoHH€e3anMTa BO3AYITHBIX JTMHHH.

30.DOkonorn4ecKue aceKThl MEKTPOYCTAHOBOK BBICOKOTO HAIIPSHKCHUSI.
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