OO0mue MeToAn4ecKHe YKa3aHUSA

B cootBeTcTBHM C y4eOHBIM TpaUKOM MPEAYCMOTPEHO BBIIOJIHEHUE
OJIHOTO WHAWBHAyalbHOro aomamiHero 3aganus (UJ13) na temy «Pacuer
AIIEKTPUYECKUX HArpy30K M BBIOOP AJIEKTPOTEXHUYECKOrO 00OpYyHAOBaHUs
BHYTPUIIEXOBOU CETH.

[Ipu BBINOTHEHUN UHANBUYATBHOTO 33/IaHUs CTYyICHTaM HEOOXO0IUMO:

® [IPOBECTH aHAJIU3 TEXHUYECKOTO 3a/IaHUS;

® paccyuTaTh JUIMUTEIbHBbIC U MHUKOBBIC JIEKTPUUECKHE HATPY3KH IS
WHANBUAYAIbHBIX U TPYMIOBBIX JIEKTPONPUEMHHUKOB,;

e BbHIOpaTh JOMYCTUMBIE B YCJIOBMSIX 3alaHHOM OKpY’Karolled cpejbl
MapKu 000pyJOBaHMs, MaTepUajbl U30JISLUN U KUJIbI IPOBOJHUKOB, CIIOCO-
OBl IPOKJIAIKH IPOBOIHUKOB,;

® TIPOM3BECTH OKOHYATENbHBIN BHIOOP 000OpYIOBaHUS IO JOMYCTUMOM
TOKOBOM HArpy3Ke;

e cJenarh BBIBOJBI IO PabOTOCHOCOOHOCTH U 3HEpreTudeckon rpdek-
TUBHOCTH PAaCCUUTAHHOU CETH.

Homep Bapuanra U/I3 ompenesnsiercss mo mocjaeHuM ABYM HuU}-
paM HOMepa 3a4eTHOM KHWKKH. Eciin o0pa3yemoe uMu 4ucio 0oJibiie
20, To caexyet B3TH cymMy 3Tux nudp. Hanpumep, ecnu Homep 3auet-
Hoit kamwxkku JI-3b651/11, To Homep BapuanTa 3amanus paseH 11. Eciu HO-
Mep 3adeTHoM kHIKKU 3-3B51/57, To HOMep BapuaHTa 3a7aHus paBeH 12.

TpeodoBanus k opopmiienuro U/13

[Tpu opopmieHnn MHANBUIYATHLHOTO IOMAIITHETO 3a/IaHUsI HEOOXO0IUMO
co0JIroAaTh ClIeAyIoIue TPEOOBaHNUS:

1. UuauBuayanbHOE 3aJ]aHUe JTIOJHKHO UMETh TUTYJIBHBIN JIUCT, 0DOpM-
JICHHBIN B COOTBETCTBUU cOo cTtanaaptamu TIIY. Ha TtutynbHOM nucte yka-
3bIBAIOTCSI HOMEP WHJMUBUAYAJIBHOTO 33JaHUsl, HOMEpP BapUaHTa, Ha3BaHHE
TUCITUTUINHBL, (amMuust, UMsi, OTIYECTBO CTYACHTA; HOMEP TPYIIIbI, udp.

2. UnnuBuyanbHOE 3a1aHre 0hOpMIIIETCS OTACTBHBIM (haiiimom.

3. TexcT MHAMBUYAIBHOTO 3a/1aHUsI HAOUpaeTcsi B TEKCTOBOM TIPOIIeC-
cope Microsoft Word. IlIpudt —Times New Roman, pazmep — 12—-14 pt, nns
Habopa GopMyIT peKOMEHIYeTCsl MCI0JIb30BaTh peaaktop Gopmyn Microsoft
Equation ninu MathType.

4. BropbIM TUCTOM BCTaBUTH B MJ[3 moIHBIN TEKCT 3a1aHuUs.

5. Pabora moimkHa coaepkaTh OJIMH MPUMEP pacdyeTa ¢ TEKCTOBBIMU T10-
SICHEHUSIMM Ha KKl YHUKAJIBHBINA CITy4ai.



6. OcHOBHBIC pe3yJdbTAThl pacyeTa MpPEJICTaBUTh B (QopMme TaOIHII:
CBOJHAs TaOJWIIa pacueTa AIEKTPHUYECKUX HArpy30K METOAOM «K03(duim-
€HTa PACYCTHON MOIIHOCTWY; CBOJHAsI TaOJHIIa BEIOOpA 3alIUTHBIX arapa-
TOB W MUTAIOIINX MPOBOJIHUKOB ISl PACIPEICIIUTEIEHBIX YCTPOMCTB; CBO/I-
Has TabiuIa BEIOOpA 3aIIUTHBIX alllapaToB M MUTAOIIUX MPOBOTHUKOB IS
AIIEKTPOTIPUEMHUKOB.

7. CTpaHuIbl 33aHUS JOJDKHBI UMETh CKBO3HYIO HyMEpAIHIO.

8. B 3a1aHme BKIIFOUAETCS CIIMCOK UCTIOJIb30BAHHOW JINTEPATYPHI.

Bapuantsl U/[3 u meToanueckne yKazaHus

MeTozmqecnme YKazaHuA

B Meroauueckux yka3aHusix npuBelieH nopsanok pacuera MJ13. HeoO-
XOJIUMBIM TEOPETUUECKUIM MaTepuall, pacueTHbie (OPMYIIbI, YCIOBHS BhIOOpa
000OpyZI0BaHUsI U MPUMEPHI pacueTa MOKHO HAUTH B PEKOMEHYEMOM JIUTe-
parype:

1. KabeimeB A.B. DnektpocHaOxkenue oobekToB. Y. 1. Pacuer anek-
TPUYECKUX HArpy30K, HArpeB MPOBOJHUKOB U DJIEKTPOOOOPYAOBAHUS: YUeO.
nocobue. — Tomck: U3a-so TITY, 2007. — 185 c. [DaekrpoHHbIN pecypc]. —
Pexum JIOCTyTIA:
http://portal.tpu.ru:7777/departments/kafedra/espp/literatura/Tab/M_Els_ob
chl Kabishev.pdf, cBo6oaHbIii.

2. CymapokoBa JL.II. DnektpocHaOxeHHE MPOMBIIUICHHBIX MPEaNpHs-
tuii: yue0. nocobue / JL.II. CymapokoBa; HalnmoHanbHbIA HCClI€I0BATEb-
ckuii Tomckuii nmonutexuuueckuit ynusepcuter (TIIY) — Tomck: U3n-Bo
TITY,  2012. [OnexkTponHbli  pecypc]. —  Pexumm  pocrymna:
http://portal.tpu.ru:7777/SHARED/i/IOM/liter/Tab2/ENIN_Sumarokova%20
L.P_.pdf, ceoOomHEbIiA.

3. KabwimieB A.B. Pacuer u npoekTupoBaHHE CUCTEM AJIEKTPOCHAOKEHUS
00BEKTOB M ycTaHOBOK: yue0. nmocodue / A.B. Kaowimes, C.I'. O0yxoB. — ToMck:
N3n-Bo TITY, 2006. — 248 c. [DnekTpoHHbI pecypc]. — Pexxum gocrymna:
http://portal.tpu.ru:7777/SHARED/i/IOM/liter/Tab/M_Kabishev_Obuhov_Ra
schet.pdf, cBoOoaHBII.

4. CuBxoB A.A. OcHOBBI 3JeKTpocHaOXeHus: y4eb. mocobue / A.A.
Cuskos, J1.1O. I'epacumos, A.C. Caiiramr; ToMCKUIT TOTUTEXHUYECKUN YHU-
BepcuteT. — Tomck: M3a-B0 TOMCKOro mOJMMTEXHUYECKOTO YHUBEPCUTETA,
2013. - 184 c.

Pesynbprarsl, nonydeHHble B Xoj€ BbinojdHeHus WM/(3, npeacrapistoTcs
B BUJIC CBOJHBIX TaOJHI], IPUMEPHBIN BHUJ KOTOPHIX MpPHUBEACH B TaOi. 1
u Taobn. 2.
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Pacuer INEKTPUYECCKHUX HAT'PY30K

Tabonuma 1
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Tabnuma 2
Bp100p nUTAOIIMX NPOBOAHUKOB U ANNAPATOB 3aILHUTHI
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OCHOBHOM 11€1bI0 PAaOOTHI ABIISETCS BHIOOP 3aLIUTHBIX alapaToB U MU-
TAlOIMMUX MPOBOMHUKOB. J[7s Hawama BeIOOpa 00OpyAOBaHHS HEOOXOIUMO
pacupenenuTh 3IEKTPONPUEMHHUKH IO MTyHKTaM MMUTAHUSA U PACCUUTATh 3JIEK-
TPUYECKYIO HAIPY3KY.

B T1a6n. 1, B rpade Ne 1 «HammenoBanus IIIT u DII» 3amuckiBaem
Ha3BaHue NMyHKTa nutaHus (Hanpumep, [1P1 umu [1P2). [log HuM yka3eiBaeM
AIEKTPONPUEMHUKH MOAKIOYAEMBbIe K TaHHOMY ITyHKTY NIUTaHusA. B kaxmon
HOBOM CTPOYKE OJHO Ha3BaHHUE, IOMHUTE, YTO y BAC MOXKET ObITh HECKOJIBKO
OJIMHAKOBBIX 3JIEKTPONPUEMHHUKOB. TaKKe OJMHAKOBBIE JJIEKTPOIPUEMHHUKHN
MOTYT OBITh MOJKIIOYEHBI K Pa3HbIM IIYHKTaM NMUTaHUs YUCIIO 3JEKTpOIpH-
€MHHUKOB HE JIOJDKHO MPEBBIIIATH JOIYCTUMOE KOJIMYECTBO NOAKIFOYEHUH 110
3aJIaHHUIO.

[Tocne nmepeuuncnenus Ha3BaHUA dJIEKTponpueMHUKOB B rpade No 1 3a-
nonHsaeM cTpouky «Mroro mo IIDy».

[Ipu pacnpeneneHuy 31EKTPONPUEMHUKOB IO TPyNIaM CIEAYET YUUThI-
BaTh YJAJIEHHOCTh 3JEKTPONPUEMHHKA OT MCTOYHMKa nurtaHud. HaumOomee
MOIIHBIE 3JEKTPOIPUEMHUKHN CIEAYET NOJAKIIYATh KaK MOXKHO OJnxke
KIIWHE LIEXOBOTO TpaHC(POPMATOpPaA, 3TO YIPOCTUT PACUET U CIKOHOMUT Ma-
TE€pHUaJIbl IPU MOHTAXE CeTU. TaKKe M0 BO3MOYKHOCTH K paclpeeanTeNIbHO-
MY YCTPOMCTBY CJIEyET NOAKIKYATh MIEKTPOIPUEMHUKHN IPUMEPHO PAaBHOMN
MOILIHOCTH U OJJUHAKOBOT'O PEXXUMa PaOOTHI.

B rpade Ne 2 mpuBeneHo ¢akTHyecKoe KOJIWYECTBO 3JIEKTPONPHUEMHHU-
KOB C YKa3aHHBIM Ha3BaHUEM IOJAKIOYEHHBIX K ITYHKTY TUTaHUS.

B rpade Ne 3 3anucbiBaThCSt HOMUHAJIbHASE MOLTHOCTh OJHOIO 3JIEKTPO-
npueMHuka. [lpu 3anonHenun rpagsl Ne 3 MOIIHOCThH 3JIEKTPONPUEMHUKOB
CJIeTyeT MPUBECTH K MPOIOIDKUTENbHOMY pesxkumy padotsl [1B = 100 %.

B rpade Neo 4 ykaspiBaeTcsi 00Iias MOLIHOCTb OJWHAKOBBIX 3JIEKTPO-
MIPUEMHUKOB JIAaHHOTO IMYyHKTa MUTaHuA. ECiu 31eKTponpHeMHUK OAWH, TO
snaueHune rpadsl Ne 3 u rpadst Ne 4 OyayT coBmagaTh.

Hanee no TabiuuaM CrpaBOYHBIX AAHHBIX ONpeENesieM «KO3((UIIHEHT
UCIIOJIb30BaHUs», 3anucbiBaeM B rpady Ne 5 u «ko3hPUIMEHT MOLIHOCTHY,
3anuceiBaeM B rpady Ne 6. CrnipaBouyHbIe J1laHHbIE MPUBEAEHBI Tabi. 3, eciu
Bbl HE CMOIJIM HalTH KO3()PUIMEHTHI AJIi CBOErO 3JEKTPONPHUEMHHUKA, TO
BOCIIOJIB3YWTECh PEKOMEHJOBAaHHOW CHpaBOYHOM nuTepaTypoit. OOpariaro
BHUMaHHUE Ha TO, YTO OJHU M TOXKE IJIEKTPONPUEMHUKH paboTas B pa3HbIX
OTpaciiAX MPOMBIIIJICHHOCTH XapaKTepPU3yIOTCs pa3HbIMU Kod(dduimreHnramMu
HCIIOJIb30BaHus. B TexHuueckol nureparype «Kod3(pPHUIHMEHTOM MOIIHOCTH
Ha3bIBAIOT Kak COS(() Tak u tg(p), TPUTOHOMETPHUYECKUE (PYHKIIUU CBSI3aHbBI
JPYT C IPYroM U MPeoOpa3yroTcs aHATUTUYECKUM METOJIOM.

I'pada 7 ansiercs mpousBeaeHueM rpadul Ne 4 u rpadst Ne 5 pesynbrar
IpelCcTaBIsieT co0OW Tak Ha3bIBAEMYIO CPEAHECMEHHYIO aKTHBHYIO MOII-
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HOCTb 3JIeKTponpuemMHuka. CpeaHECMEHHasi MOIIHOCTh — 3TO TakKas MOIIl-
HOCTb, paboTasi ¢ KOTOPOU HEMPEPHIBHO B TCUEHUH CMEHBI AJIEKTPOIPUEMHUK
MOTPEOUT TAKOE K€ KOJIMYECTBO JIEKTPUUCCKON SHEPTHUH, YTO U B PCATHHBIX
YCIOBUSX.

B rpade No 8 ompenensitoT cpemHECMEHHYIO PEaKTUBHYIO MOIIHOCTH
MyTeM YMHOXXEHHUS CPETHECMEHHOU akTHUBHOU Tpada Ne 7 Ha ko3P uIineHT
morrHocTH tg(@), rpada Ne 6.

Tabmauia 3

PacuerHble KO3 PUuLHEHTHI
3JIEKTPUYECKHUX HATPY30K 3JICEKTPOIPUEMHUKOB

DJIEKTPONPUEMHUKH Kospprumenter
Ky cos(op)
BeHTUNSATOPBI TPOU3BOICTBEHHBIC, BO3AYXOyBKH, JIBIMOCO- 0.75 08
Chbl, BAKYYMHbIE€ HACOCBI ’ ’
Hacocsl BonsiHbIE 0,7-0,8 0,8
Kommpeccopsr 0,65 0,8
TpaHcnopTepsl JICHTOYHbIE 0,4-0,5 0,8-0,7
MeTamopexxymnye CTaHKA 0,12-0,25 | 0,4-0,65
Kpawnsl, kpan-6anku, rensdeps! npu [1B =25 % 0,05 0,5
To xe mpu 1B = 40 % 0,1 0,5
CBapoyHble TpaHc(hOpMaATOPhI TyTOBOH 3JEKTPOCBAPKU 0,2 0,4
Ileun conpOTUBIIEHHS C aBTOMAaTHYECKOMN 3arpy3KOon U3EIH,
0,75-0,8 0,95
CYIIWIbHBIE MKa(bl, HArpeBaTeNbHbIE MPHUOOPHI
[IITaMIOBOYHBIC TIPECCHI 0,25 0,65
MonoTsl 0,3 0,6
ITepeHOCHOM AIIEKTPOMHCTPYMEHT 0,06 0,5

I'papa Ne 9 3anonnsiercs B ctpouke «Mrtoro no IID», T.e. ogHO 3Haue-
HUE JJIs BCero MyHkTa nutanusd. llepen pacuetoM Ny, ciemyeT CIOXKUThH MO
BepTukanu rpadgel Ne 2,4, 7, 8 v onpeaenuTh «CpeaHEeB3BEIIEHHbIN K03 du-
IIMEHT UCTIOJIb30BAaHUSI» (3aMKCaTh B CTPOUKY UTOTO MO MyHKTaM rpadnl Ne 5)
nytem neneHus rpadol Ne 7 Ha rpady Ne 4.

O PexTuBHOE YHUCIIO ITEKTPOIMPUEMHUKOB — 3TO TAKOE YUCIIO BJIEKTPO-
MPUEMHUKOB, PABHBIX 10 MOIIHOCTH M PEXUMY pabOThl, KOTOpoe o0yclaB-
JMBAIOT TaKyl0 K€ JJIEKTPUUYECKYIO0 HArpy3Ky, YTO peajibHasi TpyIina dJIeK-
TPONPUEMHUKOB Pa3HBIX MO MOIIHOCTH U PEKUMY PaOOTHI.

[To 3HauenusaM k03P UIMEHTA UCTIOIL30BaHUs, d(PPEKTUBHOTO YHCIIa
ANIEKTPONIPUEMHUKOB M TaOy. 4 ompenensieTcs «Kod(DPHUITMEHT pacuyeTHON
MoIIHOCTIY, Tpada Ne 10 crpoku «toro mo IIT».



CyTb «x03QpuImenTa pacueTHOH MOITHOCTHY 3aKIIF0YAETCSl B TOM, UTO
OH ITOKA3bIBAET HA CKOJIBKO MAKCUMAJIBHO JIOITYCTUMAsl Harpy3ka B HOpMaJlb-
HOM peXHUMe paboThl OOJIBIIE CPETHECMEHHOM MOIIHOCTH rpynmsl. [Tpu sTom
YUHUTBIBAETCS, UTO B IPYIIIE YACTh AIEKTPOIPUEMHUKOB HAXOAATCS B padore,
4acTh OTKJIKOYEHBI OT CETH, OCTABIINECS padOTAIOT HE Ha IOJIHYIO MOIIHOCTD.
Yem Gomble Tpymna 3IeKTPONPUEMHUKOB, TEM paBHOMEpHeEE OyAeT rpaduk
ANEKTPUYECKUX HArpy30K I'PYIIIbI, & CIEI0BATEIbHO MEHBIIE 3HAYEHUE «KO-
s¢duLreHTa pacueTHON MOITHOCTI.

Tabmnuia 4

3Havennst «xko3¢guuHueHTa pacueTHON MOIIHOCTH
0T KO3(pPUUHMEHTA UCITOJIb30BAHUS
U 3P (PEeKTUBHOIO YHCJIA JTEKTPONPHEMHUKOB

Koadduument makcumyma K, pu Ky

0,1 0,15 0,2 0,3 0,4 0,5 0,6 0,7 08 |09

343 | 311 | 264 | 2,14 | 187 | 165 | 146 | 1,29 | 1,14 | 105

325 | 2,87 | 2,42 2,0 1,76 | 1,57 | 1,41 | 1,26 | 1,12 | 1,04

2,88 | 2,48 2,1 1,8 158 | 145 | 133 | 1,21 | 109 | 1,04

2,72 | 231 | 199 | 1,72 | 1,52 14 1,3 1,2 1,08 | 1,04

4
5
6 3,04 2,64 2,24 1,88 1,66 1,51 1,37 1,23 11 1,04
5
8
9

2,56 2,2 1,9 165 | 147 | 137 | 128 | 1,18 | 1,08 | 1,03

10 | 2,42 2,1 1,84 1,6 143 | 1,34 | 1,26 | 1,16 | 1,07 | 1,03

12 | 224 |1 19 | 1,75 | 152 | 136 | 1,28 | 123 | 1,15 | 107 | 1,03

16 | 199 | 1,77 | 161 | 141 | 1,28 | 1,23 | 1,18 | 1,12 | 1,07 | 1,03

20 | 1,84 | 1,65 1,5 1,34 | 124 1,2 1,15 | 111 | 106 | 1,03

OnpeneneHne pacyeTHOM AKTMBHOW MOIIHOCTH CBOJHUTCS K YMHOXE-
Huto rpadel Ne 7 Ha rpady Ne 10 u 3anucu pesynbrara B rpagy Ne 11.

Jlns ompenenieHus] pacueTHOM peakTUBHOM MmoimHocTH, rpada No 12,
HY)XHO ONpeAeauTh KOd(PHUINEHT pacyeTHOW peaKTUBHONW MOIIHOCTH K .
Koaddurment pacueTHoit peakTMBHOM MOIITHOCTH TPUHUMAETCS paBHbIM 1,1
ecnu Ny < 10 B OCTAJIbHBIX clTydasix OH paBeH 1. YmMHoxkaem rpady Ne 8 Ha
1,1 wnm 1 u 3anuceiBaeM pe3ynbrar B rpady Ne 12.

[TocneqnuM STanoM B pacueTe BHYTPUIIEXOBBIX HArpy30K SBISETCA
omnpenesieHre MoiaHoM MomHocTu. CkiangeiBaem crtpoku «Mtoro mo IIII»
rpad Ne 11 u 12 mo popmyne, ykazanrou B Taba. 1. Ha atom pacuer Harpy-
30K 3aBEpIIIEH.

Bb100p BHYTpPHULIEXOBOTO 3JEKTPOTEXHUYECKOTO 000PYOBaHUS CBOAMT-
csl K 3amosiHeHuto Tabis. 2. Ilepen HayanoM 3amojiHeHUs TaONMIE CIETyeT
IPOBECTH aHaNM3 (PAKTOPOB, BIMSIIOUIMX Ha AJIEKTPOOOOPYIOBAHUE U OMpe-
JeIUTh THUIl 3alllUTHOrO anmnapaTta (aBTOMAaTUYECKUN BBIKIIIOYATENh WIH
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IJABKUWA TpPEeNOXpaHUTENh) — OMNpENesieTcs KOHCTPYKIMEH pachpeaean-
TEJILHOTO yCTPOWCTBA, MAaTepUall KW MPOBOJIHUKOB U U3OJSIIIUA — OMpeJie-
JSIETCsl IO OKPY KAIOLIEeH cpeae B 1eXy, Coco0 MPOKIAIKU MPOBOJHUKOB —
OTpeNeIIieT YCIOBUS OXJIaXACHUSI MPOBOAHUKA (3aKPBITHIN WM OTKPBITHINA
Cc11oco0).

B Tabn. 2 B rpady Ne 1 3amuceiBaroTcs Ha3BaHUE SJIEKTPONPUCMHHKA
WM NyHKTa nuTanus. B rpade Ne 2 ykaspiBaercs JUIMTENbHBIN TOK, JJI WH-
JTUBUTyAIbHOTO 3JIEKTPONPUEMHHUKA OH HA3bIBAETCS HOMHHAJIBHBIM TOKOM,
JUTSL TPYIIIOBOTO — PAacYETHBIM TOKOM. HOMUHANIBHBIN TOK pacCUUTHIBACTCS
10 HOMHUHAJIBFHON MOIIHOCTH 3JIEKTPONPUEMHHKA, PACUETHBIN TOK — MO pac-
YETHON MOIIHOCTH TPYHIIbI JIEKTPOIPUEMHUKOB.

B rpade No 3 3amosHsIOTCS MaKCUMalbHO BO3MOXKHBIE TOKU, KOTOPbHIE
MOTYT MOSBIATHCA B CETH MPU HOPMAJILHONU paboTe 000py0BaHMs, OOBIYHO
UX TOSIBJICHUE CBS3aHO C 3allyCKOM OOOpyJ0oBaHMS. {71 MHIMBHUIYaIbHOTO
AIEKTPONPUEMHHKA TaKOM TOK Ha3bIBAETCS MYCKOBBIM, €0 BEJIMYMHA 3aBHU-
CUT OT KOHCTPYKIIMHU U TUIA 000pyAoBaHus. JJisi rpynimbl 3€KTPONPUEMHU-
KOB 00CY’KJ1aeMbIil TOK Ha3bIBACTCSl MUKOBBIM. CUMUTAETCS, YTO MUKOBBIN TOK
MOSIBJISIETCSI B MOMEHT, KOTJa BCE DJCKTPONPUEMHHMKU TPYMIbl paboTaroT
B YCTAHOBHUBIIMMCS PEKUME M HAUYMHAET 3aIyCKaThCsl CaMblid MOIIIHBINA JICK-
TPONPUEMHUK IpymIibl. [IMKOBbIE HATrPY3KH TaKK€ MOTYT BO3HHKATh IIPU O/I-
HOBPEMEHHOM ITYCKE HECKOJIBKUX 3JIEKTPONPHEMHUKOB.

B rpady Ne 4 3ammceiBaeM TN BBIOpAaHHOTO ammapara 3allluThl.
B 1abn. 5 mpencraBieHsl mpUMEpPHl TUIABKUX TMpEIOXpaHUTENe, B Tab1. 6
IpUMEPHl aBTOMATHYECKUX BBIKITIOYATENIC ¢ KOMOMHUPOBAHHBIM PacCIEiu-
TteneM. CTyJeHTy peKOMEHIYETCSI CAMOCTOSITEIbHO O3HAKOMUTCS C KaTalio-
ramu ¢upm IEK, Schneider Electric, Legrand, ABB kak ¢ npumepamu co-
BPEMEHHOTO 000PYI0BaHUs U UCIIOJIb30BATh UX B padoTe.

B rpade Ne 5 Tabin. 2, yka3zpiBaeTcs JJIMTEIbHBIN TOK 3alIUTHOrO ara-
para, T.€. WM HOMUHAJIbHBIN TOK IMJIABKOW BCTABKH MPEIOXPAHUTENS UITU TOK
TEIMJIOBOTO PACUENUTENS aBTOMATUHYECKOTO BBIKITIOYATES.

CootBetcTBeHHO B rpade Ne 6 ompesensieTcs ycTaBKa 3JIEKTPOMAarHUT-
HOTO paclenuTeNsl aBTOMAaTUYECKOro BBIKIIOYaTeNs. B ciiydae ¢ miaBKkum
MPEJOXPAHUTENIEM CTaBUM MPOYEPK.



Tabauma 5

TexHuueckue JAHHbIC IIJIABKHX npeuoxpaHnTeﬂeﬁ

[Ipenenbublii
U HomunansHBIA TOK, A OTKJIFOYaEMBIN TOK,

Tun IE)M’ KA, 1put Uson, B

HpCI[OJ)i[;&HI/ITe- IUIaBKOU BCTABKHU 380 500
HITH2-60 | 500 60 2,010, 15, 20, 25, 30, 40, 50, 10 B
I[1H2-100 | 380 100 30, 40, 50, 60, 80, 100 100 50
[1H2-250 | 380 250 80, 100, 120, 150, 200, 250 100 50
I1H2-400 | 380 400 200, 250, 300, 400 40 25
ITH2-600 | 380 600 300, 400, 500, 600 25 25

Tabnuma 6

TexHn4yeckue JaHHbIE ABTOMATHYECKHUX BbIK/JIOYaTe el cepun BA

JaHHbIe BBIKIIIOUaTENnei ITapamMeTpsl BBIKIIIOUaTENEH
YcraBku cpabaThIBaHUS
HomunanbHbii TOK 10 TOKY ¥ KpaTHOCTH
T -~ Yucio pacrenurenei K luon pacuenuresist, I/luow
1 A | momrocoB c o6paTH03aBHCHi\401?I SIEKTpOMar- C rUIpaBIH-
XapaKTePUCTUKOH, A HUTHOTO  |4ECKUM 3aMeJUIu-
pacuenuTess TeneM
BA13-25 25 3 3,15; 5,0; 16; 25 7 —
0,8; 0,8; 1,0; 1,25; 1,6; 2,0;
: 2,5; 3,15; 4; 5; 6,3; 8; 10; A :
BA13-29 63 2;3 125: 16: 20: 25: 315 40. 3;6;12 6; 12
50, 63
BA14-26 32 1,2;3 |16; 20; 25; 32 10 —
BA16-26 32,5 1 6,3; 10; 16; 20; 25 14 —
BA51-26 30 2:3 31:5; 6,3; 8; 10; 12,5; 16; 20; 7:10 B
15; 32
0,3; 0,4, 0,5; 0,6; 0,8; 1,0;
, 1,25; 1,6; 2,0 2,5; 3,15; 4,0;
BASIT=26 132 | 203 |55:76.3: 8,0 10,0; 12,5 16:
20; 25; 32
BASIT-25 | 25 3 7,10 —
BASIT-25 | 25 3
. 6,3; 8; 10; 12,5; 16; 20; 25; R
BA51-31 10 1,2;3 31: 63: 80: 100 3;75; 10 -
BASIT-31 | 100 3 igo 25; 31,5; 40; 50; 63;80; 14 B
BA51-33 160 2,3 80; 100; 125; 160 10 —
) 16; 20; 25; 31,5; 40; 50; 63;| 2,5; 4,0;5,0;
BAST-35 1250 1 203 g0: 100; 125; 160; 200; 250 | 6.0; 8,0; 10,0 -
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[Tepexoaum k BeIOOPY MpoBOAHUKOB. B rpade Ne 7 Tabn. 2 3amuceiBaeM
MapKy MPOBOAHHMKA U3 KOTOPOH MOHSATEH MaTepHall U30JIALUN U KU, KOJIH-
4eCcTBO ki, ceueHue xuibl. [Ipumep: ABBI' (4x16) o3HavaeTt, 4To nmpoBoA-
HUK MMEET aJTIOMUHUEBYIO KTy, TOJTUBUHIIXJIOPUIHYIO U3OJISINIO KHJIIBI,
MOJIMBEHUIXJIOPUAHYIO TOSICHYIO U30JISIUIO, TPOBOIHUK TOJIBIHN (6€3 OpoHHM),
B [IPOBOJIHUKE 4 JKMJIBI, KO3K1as U3 HUX CEYEHUEM I10 16 MM,

B rpade Ne 8 Tabxn. 2 3anuceiBaeTcsi JOMYCTUMBIN TOK Ka0ens, T.€. TOK,
KOTOPBI MOXET MJIUTEIBHO MPOTEeKaTh IO NPOBOJHUKY, HE MPUBOASL
K MPEXKICBPEMEHHOMY CTapeHUIo u3oJsiiuu. JlomycTuMble TOku KaOemnen
npeAcTaBiieHbl B Tabs. 7 u 1abn. 8. CedeHue Kujbl Kabess BbIOUpaeTcs 1o
JUIUTEIIbHOMY TOKY Harpy3Kd M COTJIACYeTCsl C almapaTroM 3allluThl, JJIs KC-
KIIFOUEHHUS CUTYaIlMH, KOrjaa Kabellb y)Ke Cropell, a 3allldTHBIN anmapar emre
He cpaboTait.

Tabmuia 7

JlonyCcTUMBIH JVIMTEJIbHBIN TOK U1 Ka0deJiel
¢ AJIIOMHMHUEBOH KWI10H, pe3uHoBoil u IIBX uzousauueit

Coverite JlomycTuMble TOKOBBIC Harpy3KH Ha Ka0elb, A
HKHJIB, OJTHOXKHMJIBHBIX JBYXKUJIbHBIX TPEXKMITBHBIX
M’ Ha Bo3ayxe | B3emse |HaBo3ayxe| B3emie | HaBo3ayxe B 3eMIIe
2,5 30 32 25 33 21 23
4 40 41 34 43 29 37
6 51 52 43 54 37 44
10 69 68 58 72 50 59
16 93 83 77 94 67 77
25 122 113 103 120 88 100
35 151 136 127 145 109 121
50 189 166 159 176 136 147
70 233 200 - - 167 178
95 284 237 - - 204 212
120 330 269 - - 236 241
150 380 305 - - 273 274
185 436 343 - - 313 308
240 515 396 - - 369 355




CrnenyeT OTMETUTBH, UTO IOMYCTUMBIE TOKU B Ta0JI. 7, 8 mpUBOIATCS AU
1-, 2-, 3-KWIbHBIX MPOBOJHUKOB IMPHU BHIOOpPE IOMYCTHUMOIO TOKa JJIst
4- m 5-kunpHOrO Kabemns y4YMThIBaWTe MoOmpaBo4YHBIA Kodpduiment 0,93.
CHmxeHHe JOMyCTHMOIO TOKa MPH YBEIWYEHUHM YHCIA KU OOBIACHACTCS
B3aMMHBIM TEIUIOBBIM JCHCTBHEM MPOBOJHUKOB. [Ipyrumu cioBamu, Temrie-
paTypa IpOBOJHUKA C TOKOM BCErJia BBIIIE TeMIEepaTyphl OKpYKarolen cpe-
Ibl, €CJIA PSAAOM C HUM JICKHUT JIPYrod MPOBOJIHUK, TO MEPBBIH MPOBOIHUK
Oyzaer mogorpeBaTh BTOpOil U HA00OPOT, B Pe3yabTaTe MPOBOJHUKH JOCTHT-
HYT JOIYCTUMOHN TeMIIepaTyphl PU MEHbIIEM TOKE, YeM €ClIi Obl OHU JIexkKa-
JI TI0 O/IMHOYKE.

Tabnuma 8

JonmycTumblii JJUTEJbHBINA TOK I Ka0esieil ¢ MeTHOM KUJIOH,
pe3unoBoi u [IBX u3onsinuei

JlonycTuMble TOKOBbIE Harpy3KHu Ha Ka0Oenb, A
Ceuenue
JKUJIBI, OJTHOKHMITBHBIX JBYXKHJIbHBIX TPEXKUIIbHBIX
e Ha Bo3ayxe | B3emse | HaBo3ayxe | B3emie | Ha Bo3ayxe | B3emie
1,5 29 32 24 33 21 28
2,5 40 42 33 44 28 37
4 53 54 44 56 37 48
6 67 67 56 71 49 58
10 91 89 76 94 66 77
16 121 116 101 123 87 100
25 160 148 134 157 115 130
35 197 178 166 190 141 158
50 247 217 208 230 177 192
70 318 265 — — 226 237
95 386 314 — - 274 283
120 450 358 — - 321 321
150 521 406 - - 370 363
185 594 455 — — 421 406
240 704 525 — — 499 468
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B cnydae ¢ mapamienbHOM NpOKIaAKoW NBYX M Oojee kaleiei Takxke
HA0JIIOJIAeTCsl B3aUMHOE TEIUIOBOE JEHCTBHE, KOTOPOE MOKHO Y4ECThb B pac-
yeTe «KOI(PPUIMEHTOM MPOKIAAKK» 3HAUYEHHE KOTOPOTO TMPEACTABICHO
B Tabm. 9.

Tabnuma 9

IHonpaBo4yHblii KOI(P(PUIIMEHT HA TOIMYCTUMbIHA TOK KaleJst

Paccrosiaue Yuciio kadeneit

B CBCTY, MM 1 2 3 4 5 6
100 1,00 0,9 0,85 0,80 0,78 0,75
200 1,00 0,92 0,87 0,84 0,82 0,81
300 1,00 0,93 0,90 0,87 0,86 0,85

Eme onHOl 0COOEHHOCTBIO ONpEENeHUE AOMYCTUMOIO TOKa MPOBOJ-
HUKa 10 Taba. 7, 8§ ABISET ydeT TeMIepaTypbl OKpykarwoiiei cpensl. [pen-
CTaBJICHHBIC JIOMYCTUMBIE TOKH CIIPaBEUIMBBI MIPU TEMIIEpaTypax HE BHIIIE
25 rpan. C. Ecnu TemriepaTypa B 1I€Xy BBIIIIE HEOOXOJUMO BBOAUTH MOIpa-
BOuHbIe KOA(hUIMEHTHI, TIpeacTaBieHnbie B Tabu. 10. Crnenyer OTMETHUTS,
YTO MOBBIIIEHHAS! TEMIIEpATypa OKPYKaIOIEH Cpeibl BIUSIET Ha BCE IIEXOBOE
ANEKTPOOOOPYIOBAHKE, MPUXOJUTCA CHHXKATh 3arpy3Ky TpaHCc()opMaTopoB,
3aBBIIIATHh YCTABKU TEIUIOBBIX PACLENUTENEH, MOITHOCTh MOJIYHIPOBOJHUKO-
BbIX IpeoOpa3zoBarenell U CeUeHHs MPOBOAHUKOB.

Ta6numa 10

IHonpaBouHbie kKO3QPUUMEHTHI HA TEMIIEPATYPY 3eMJIU
1 BO3yXa /UISl HArpy30K KadeJeil

Wcxonnas temn. °C daktruueckas remneparypa cpesl, °C

CPEATL A OUY L 5 lg |45 |+10 |+15 |[+20 |+25|+30 | +35 |+40 | +45 | +50

pacueTHasi| cTHMas
15 80 1,1411,11|1,08|1,04|1,00|0,96|0,92|0,88|0,83|0,78|0,73|0,68
25 80 1,2411,2011,17|1,13|1,09{1,04|1,00|0,95|0,90|0,85|0,80|0,74
25 70 1,2911,24|11,20|1,15|1,11|1,05|1,00|0,94|0,88|0,81|0,74|0,67
15 65 1,1811,14|1,10|1,05|1,00|0,95|0,89|0,84|0,77|0,71{0,63|0,55
25 65 1,3211,27|1,2211,17|1,12|1,06|{1,00|0,94|0,87|0,79|0,71|0,61
15 60 1,2011,15|1,12]1,06|1,00|0,94|0,88|0,82|0,75|0,67|0,57|0,47
25 60 1,3611,31/1,25/1,20|1,13{1,07|{1,00|0,93|0,85|0,76|0,66|0,54
15 55 1,2211,17|1,1211,07|1,00{0,93|0,86|0,79|0,71|0,61|0,50|0,36
25 55 1,4111,35|1,29|1,23|1,15{1,08|1,00/0,91{0,82|0,71|0,58|0,41
15 50 1,25/1,20/1,1411,07|1,00|0,93|0,84|0,76|0,66|0,54|0,37| —
25 50 14811,41/1,3411,26|1,18|1,09|1,00|0,89|0,78|0,63|0,45| —
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Bapuanter U/13

Bapuant Ne 1

1. Pacnipenienuth 3JIEKTPONPUEMHHUKH, TpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHON CXeMOW Ha puc. 1
Y JOCTYITHBIM KOJIMYECTBOM ITPUCOEAUHEHNN.

2. OnpenenuTh IEKTPUIECKUE HArPy3KHU KaxJI0W TPYIIIBI JIEKTPOIIPH-

CMHHKOB MCTOJOM «KOG(l)(bHHHCHTa pacquHoﬁ MOIITHOCTH.

3. BeiOpaTh 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOJHUKU IS SJICKTPOIPUEMHUKOB U TPYII

QJICKTPOIIPUCMHHUKOB.

~
_/ ‘

CLLI‘

\
i

- L=70M

\

|
P

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIINAJIbHAA

IexoBoiii Tpancgopmartop: TC-250/10/0,4 kB, TN-C-S

Oxpy:xaouias cpeaa B nexy: HopMaJibHas
KoanuecTBo npucoenqunennii B [1P1: 5
KoanuecTBo npucoenunennii B [1P2: 8
KoanuecTBo npucoenqunennii B [1P3: 8

Tabnumna 1
BEHOMOCTL HEXOBLIX JJICKTPOIIPUEMHHUKOB

Kon-Bo, Prom, I1B,
Ne T IIT. kBT %
1 | ToxapHO-BUHTOPE3HBIN CTAHOK 2 8 100
2 | BepTukanbHO-CBEPINMIIBHBINA CTAHOK 4 2 100
3 | Pe3nOoHape3Hoii cTaHOK 3 6 100
4 | JlonOeKHBII CTAHOK 2 10 100
5 | DiekTporneus CymuIbHAS 2 12 100
6 | IIpeccn 1 3 100
7 | BenTrmstopsl 4 1 100
8 | MocToBoit kpaH 1 15 25
9 | DiekTporeYb-BaHHA 1 12 100
10 | CBapouHslii arperat o1HO(a3HbIHI 1 1,5 60
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Bapuant Ne 2

1. Pactipeenuth 37€KTPONPUEMHUKH, TPEACTaBICHHBIE B Tabm. 1 1o
IYHKTaM MUTaHHS, B COOTBETCTBUHU C NMPUHIMUIIMAIBHONW CXEMOW Ha puc. | u
JOCTYITHBIM KOJIMYECTBOM MPUCOECTUHECHUM.

2. OnpenenuTh ANEKTPUICCKUE HATPY3KUA KaXKIOW TPYIIIBI AJIEKTPOIPHU-
€MHHUKOB METOJIOM «KO3(DPHUITMEHTA pacueTHON MOIITHOCTH.

3. BeiOpaTh 3ammTHBIC amnmapaTthl Ui AJICKTPONPUEMHHKOB M TPYIIII
AJIEKTPOIPUEMHUKOB.

4. BpIOpaTh MUTAIOIINE MPOBOJIHUKH JJISI SJICKTPOIIPUEMHUKOB U TPYIII
AJIEKTPOIPUEMHUKOB.

>

cul
R

{ _\'.
X/ ‘

p-

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

IexoBniii Tpancgopmarop: TC-400/10/0,4 kB, TN-S
Oxkpyxawuas cpeia B nexy: HopMaibHas
KoianuecrBo npucoequnennii B [1P1: 7
KoanuecTBo npucoenunennii B [1P2: 8
KoaunvectBo npucoeaunennii B [1P3: 4

Tabnumna 1

BeaomocTh HeX0BbIX JICKTPONIPUECMHHUKOB

Koi-Bo, Powm, I1B,
Ne Tun IIT. kBT %
1 | Haxnmak 3 15 60
2 | BepTukanbHO-CBEPIWIBHBINA CTAHOK 1 1 100
3 | ®pe3epHbIi CTaHOK 1 4 100
4 | 3aTOYHBIN CTAHOK 2 3 100
5 | DnekrTponeys CymuiIbHas 2 15 100
6 | IIpeccor 1 4 100
7 | Beatuistopsl (omHO(Da3HEIC) 4 1,5 100
8 | Kpan-0Oanka 1 10 15
9 | OcBeruTenbHas yCTaHOBKA (Ta30pa3psiTHast) 1 1,2 100
10 | Ceapounslii arperar 3 2 60

13



Bapuant Ne 3

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHOM CXeMOW Ha puc. 1

U JOCTYITHBIM KOJIMYCCTBOM HpHCOCHHHeHHﬁ.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUeTHONW MOIIHOCTH.
3. BoiOpath 3amuTHBIE anmaparbl A AJIEKTPONPUEMHUKOB U TpyHId

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

T cw
5 .\I

L=60m [=5m

\_X_/ ‘

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIINAJIbHAA

IexoBnlii Tpancgopmatop: TM-630/10/0,4 kB, TN-C

Oxpy:xaouias cpeaa B exy: HopMaJibHas
KosauuyectBo npucoenunennii B I1P1: 8
KonauuyectBo npucoenunennii B I1P2: 8
KoanuecTBo npucoenunennii B [1P3: 8

Tabnumna 1
BeIIOMOCTL HEXOBLIX JJICKTPOIIPUHEMHUKOB

Koi-Bo, Powm, I1B,
Ne T IIT. kBT %
1 | OcBetutenpHasi yCTaHOBKA (CBETOAMOTHAS) 1 2 100
2 | BepTukaibHO-CBEPIWIBHBINA CTAHOK 1 0,75 100
3 | Pe3nboHape3Hol cTaHOK 3 6 100
4 | JlonOexxHBIH CTAaHOK 2 5 100
5 | DmekTponeus CymmIbHAas 1 12 100
6 | Haxnak 2 3 100
7 | BeHTHIISITOPEI 5 1 100
8 | MocroBoii kpaH 1 15 40
9 | Hacoc 6 12 100
10 | Capounsiii arperar (0gHO(bA3HBII) 2 3 60
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Bapuant Ne 4

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mmo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHOM CXeMOW Ha puc. 1

U JOCTYITHBIM KOJIMYCCTBOM HpHCOCHHHeHHﬁ.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PHUIIEHTA PACU€THOW MOIIHOCTH.
3. BoiOpath 3amuTHBIE anmaparbl A AJIEKTPONPUEMHUKOB U TpyHId

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

T cw
5 .\I

\_X_/ ‘

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIINAJIbHAA

IexoBolii Tpancgopmatop: TM-250/10/0,4 kB, TN-C-S
Oxpyxkawoumas cpeaa B uexy: xxapkas +35 °C

KosanuecTBo npucoegunennii B [1P1: 5
KonauuyectBo npucoenunennii B I1P2: 8
KoanuecTBo npucoenunennii B [1P3: 6

Tabnumna 1
BeIIOMOCTL HEXOBLIX JJICKTPOIIPUHEMHUKOB

Koim-Bo, Powm, I1B,
Ne Tumn IIT. kBT %
1 | TokapHO-BUHTOPE3HBINA CTAHOK 2 4 100
2 | OcBeruTenpHas yCTaHOBKA (HAKaJIMBAHU) 1 2 100
3 | Pe3pboHapesHoit cTaHOK 2 2 100
4 | 3aTOuYHBIN CTAaHOK 2 10 100
5 | DmexTpooborpeBareb 2 12 100
6 | IIpeccsl 2 3 100
7 | Bentunsatopsl (oxHO(A3HBII) 4 1 100
8 | Kpan-6anka 1 12 15
9 | Iimra BapoyHas 1 6 100
10 | CapouHsIii arperar 2 1,5 60

15




Bapuant Ne 5

1. Pacnipenenuth 3JIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Taba. 1 mmo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKUE HArPy3KHU KaxXJI0W TPYIIIbI JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHUKOB.

Tl cuw . - .

./_ -?i,‘_ -\.I L=40m = L=15m = L=10m >
1 V) ./l = b ’

M ‘ e B~ ez f——= nes B——=
an an 3

L=5m L=10m L=4m

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

LexoBrlii Tpancdopmarop: TC-160/10/0,4 kB, TN-C
Oxpy:xawomas cpeaa B Lexy: nbUIbHas
KoanvecTBo npucoeaunennii B [1P1: 4
KoauuyectBo npucoenunennii B I1P2: 6
KoauuyectBo npucoenunennii B I1P3: 8

Tabmnuma 1
BexomocTh HEeX0BBIX JIEKTPONIPHEMHHKOB

KOJ'I'BO, PH0M| HB:
Ne Tun IIT. kBT %
1 | ToxapHO-BUHTOPE3HBIN CTAHOK 2 4 100
2 | BeprukaibHO-CBEPIMIBHBIN CTAHOK 1 1 100
3 Pe3nboHape3Hol cTaHOK 3 15 100
4 | JlosOeKHBIN CTAaHOK 2 2 100
5 | DnekTponeus CylInIbHAs 2 4 100
6 | OcBeruTenbHas yCTaHOBKa (ra3opa3psiiHas) 1 0,8 100
7 BeHTHISITOPHI 4 15 100
8 | MocTtoBoil kpaH 1 8 60
9 | DiekTporneub-BaHHA 1 3 100
10 | CBapouHslii arperat ofHO(a3HbIH 1 2 40
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Bapuant Ne 6

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mmo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHOM CXeMoil Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHKOB.

4. BpiOpaTh muTaIOMMe TPOBOJHUKH TSl SJIEKTPOIPUEMHHUKOB U TPYIII
AIEKTPONIPUEMHHUKOB.

L=25m cly ' L=30m

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

IexoBoiii Tpancdopmartop: TC-250/10/0,4 kB, TN-C-S
Oxpy:xaouias cpeaa B nexy: HopMaibHas
KoaunvectBo npucoeaunennii B [1P1: 4

KoanuecTBo npucoenqunennii B [1P2: 6

KoanuecTBo npucoenqunennii B [1P3: 5

Tabnuna 1
BeIIOMOCTL HEXOBLIX JJICKTPOIIPUEMHUKOB

KOJ'I'BO, PH0M| HB,
Ne Tun IIT. kBT %
1 | TokapHO-BUHTOPE3HBINA CTAHOK 1 3 100
2 | BepTukanbHO-CBEpIINIIBHBIN CTAHOK 2 1 100
3 | [loxpemMHHK 3 6 25
4 | CapouHblii anmapat ogHo(a3HbIN 2 10 15
5 | Boiinep 2 12 100
6 | OcBeruTenpHas yCTaHOBKA (ra3zopa3psiiHasi) 1 4 100
7 | BeHTHIATOPHI 4 1 100
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Bapuant Ne /7

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mmo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHON CXeMOW Ha puc. 1
Y JOCTYIIHBIM KOJIMYECTBOM MTPUCOEINHEHUN.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHUKOB.

=
L=30m =
e |——=
T CL 30N
e =5
_r/ ?(I’ \"— L=5m
| L
XS
P — =
I_l 2 = L:1'3\4 =
L=15m — =
— neE: B——=
20n 30
L=5m [=dm

Puc. 1. Cxema snexTpuyeckast NpUHIIMIHATbHAS

HexoBbiii Tpancgopmatop: TM-1000/10/0,4 kB, TN-S
Oxkpyxkawuas cpeia B exy: XUMUYECKH aKTUBHAS
KosauuyectBo npucoenunennii B I1P1: 8

KoianuecTBo npucoequnennii B [1P2: 7

KosauuyectBo npucoenunennii B I1P3: 3

Tabmnuma 1
BexomMocTh HEXOBBIX JIEKTPONIPUEMHHKOB

Koi-Bo, Puowm, I1B,
Ne Tun TIT. kBT %
1 | ToxapHBbIil CTaHOK 2 4 100
2 | CBepnwIIBbHBINA CTAaHOK 0JTHO(a3HBIHA 3 2 100
3 | Pe3pboHapesHoil cTaHOK 3 3 100
4 | Tpancoptup 1 5 40
5 | Dnektpomneus CymmiIbHas 2 12 100
6 | OcBeruTenpHas yCTaHOBKA (CBETOMOHAS) 1 1 100
7 Bentunsitopsl 6 15 100
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Bapuant Ne 8

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mmo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIIHBIM KOJIMYECTBOM ITPUCOEAUHEHNN.

2. OnpenenuTh EKTPUIECKUE HArPy3KHU KaxXJI0W TPYIIIbI JIEKTPOIIPH-

E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

Tl L
4 L=20m

N
N ‘

Mnel

L=5m

sn v

nez

30N

L=25m

WOl

Puc. 1. Cxema snexTpruyeckasi IpUHIIMTHATbHAS

Hexosoiii Tpancgopmartop: TC-400/10/0,4 kB, TN-C
Oxkpy:kawuias cpeia B mexy: cbipas

KoaunvecTBo npucoeaunennii B [1P1: 4
KoanuecTBo npucoegunennii B [1P2: 7
KoauuyectBo npucoenunennii B I1P3: 6

Tabmnuma 1
BexomocTh HEeX0BBIX JIEKTPONIPHEMHHKOB

Kon-Bo, Prom, I1B,
Ne T IIT. kBT %
1 | ToxapHbI CTaHOK 1 6 100
2 | Haxpmax 1 2 100
3 | Pe3pOoHape3Hol cTaHOK 3 6 100
4 | 1onOeKHBIA CTAHOK 2 3 100
5 | boiinep 2 12 100
6 | OcBeruTenpHas YCTAaHOBKA (HAKAJIMBAHUS) 1 3 100
7 | Bentuisaropsl 4 1 100
8 | MocToBoi kpaH 1 15 25
9 | DiekTporneub-BaHHA 1 12 100
10 | CapouHnslii arperat ogHO(pa3HbII 1 1,5 60
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Bapuant Ne 9

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mmo
IyHKTaM [WTaHWsA, B COOTBETCTBUU C NPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HATPY3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHKOB.

T CLU
/_?f_"\\ | hawlive= 1600 A
— ) ) [}
N X/
L=4m L=6m =2

MnpP1
L=5mM L=Bm

an ¥ an

Puc. 1. Cxema snexTpuyeckasi pUHIIMITHATbHAS

Hexosoiii Tpancgopmartop: TC-630/10/0,4 kB, TN-C
Oxpy:xamwmiasi cpeaa B uexy: noxxapoonactas I1-111
KoanuecTBo npucoenunennii B [1P1: 8
KoanuecTBo npucoenqunennii B [1P2: 6
KoaunvecTBo npucoeaunennii B [1P3: 4

Tabmnuma 1
BexomMocTh HEXOBBIX JIEKTPONIPUEMHHKOB
Kon-Bo, Prom, 1B,
Ne Tun IT. kBt %

1 ToKapHBI CTAaHOK TIO JICPEBY 2 2 100
2 Hacoc 3 6 100
3 InudoBanbHblii cTaHOK (0AHO(A3HBIN) 3 2 100
4 M3MenpuuTens TBEPIBIX OTXO0I0B 2 4 100
5 DJeKTpoIeyb CyNINIbHAs 2 8 100
6 OcBeTuTellbHAs YCTAaHOBKA (Ta3opa3psaHast) 1 3 100
7 Bentunstopsl 4 1 100
8 MocToBOi#1 KpaH 1 15 15
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Bapuant Ne 10

1. Pacnipenenuth 3JIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1

U JOCTYITHBIM KOJIMYCCTBOM HpHCOCI[HHGHHfI.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

T cu

[homwwrma=1600A4

7Y

X/

Puc. 1. Cxema snexTpuyeckasi pUHIIUTHATbHAS

HexoBoiii Tpancgopmartop: TC-250/10/0,4 kB, TN-S

Oxpy:kawuias cpeia B mexy: B3psiBoornacHas B-la
KoanuecTBo npucoenqunennii B [1P1: 5
KoanuecTBo npucoenunennii B [1P2: 8
II1: Kommpeccop (CMHXpOoHHBIN aBuratens) Py = 125 kB, KI1/[ = 0,81,
cosoy = 0,9 (onepexarommii), K, =7, Uy, =380 B

Tabnuna

BeaomocTh HeX0BbIX JICKTPONIPUECMHHUKOB

KOJ'I'BO, PH0M| HB:
Ne Tun IIT. kBT %
1 | ToxapHO-BUHTOPE3HBIN CTAHOK 2 3 100
2 | JlonOeXHBINH CTaHOK 1 5 100
3 | DnekTponeub CylMIbHAS 2 8 100
4 | OcBeTuTenbHasl yCTAaHOBKA (HAKAJIMBAHUSA) 1 2 100
5 | BeHTHIATOPBI 4 15 100
6 | MocToBoii kpaH 1 15 25
7 | DnekTponeub-BaHHA 1 10 100
8 | Capounsblii arperat ofHO(Ma3HBII 1 2 60
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Bapuant Ne 11

1. Pacnipenenuth 3JIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHUKOB.

T Cu
TR [ wowwma= 16004
— ()
NS )
L=70m [=8wm [=25m

TN nPt nez
(an)
N/ L=6wm L=10m
an YWV Y an VYWV

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

HexoBbiii Tpancgopmartop: TC-400/10/0,4 kB, TN-S
Oxpy:xaouas cpeaa B nexy: BilaxHas

KoauuyectBo npucoenunennii B I1P1: 8

KosauuyectBo npucoenunennii B I1P2: 8

III: ACMHXpPOHHBIN JBUTATEb TOKAPHOTO CTaHKA cepun 4A
P, =132 xBr, KIIJI = 0,91, cose, = 0,9, U, =380B, K, = 7.

Tabnumna 1
BCIIOMOCTL HEXOBLIX JJICKTPOIIPUEMHHUKOB

Kon-Bo, Prow, IIB,
Ne T IT. kBT %
1 | Tparcnoptep 1 6 60
2 | OcBeruTenbHast ycTaHOBKa (ra3opaspsiHasi) 1 2 100
3 | Hacoc 3 6 100
4 | JlonOexxHBIH CTAaHOK 2 4 100
5 | Dnekrponeys cymuiabHas 2 12 100
6 | [Ipeccor 1 2 40
7 | Bertunsrops! (onHO(da3HbIe) 6 0,5 100
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Bapuant Ne 12

1. PacnipeieiuTh 3JICKTPONPUEMHHKH, MPEACTAaBACHHbIE B Ta0I. 1 1o
MYHKTaM IHMTaHUs, B COOTBETCTBUU C NMPUHIUIIMAILHON CXeMOi Ha puc. 1
U IOCTYITHBIM KOJHYECTBOM IPUCOCTUHEHHUI.

2. OnpenenuTh MEKTPUICCKHE HArPY3KH KA IOW TPYIIIBI SJCKTPONPH-
E€MHHKOB METOZIOM «KO3(PGHUIIMEHTa pAaCUECTHON MOIITHOCTID).

3. BolOparh 3amuTHBIE ammaparsl IS SJIEKTPOIPHEMHUKOB M TPYIII
DIIEKTPOIIPHEMHHUKOB.

4. BeiOpaTh MUTAIONIUE TPOBOIHUKHU IS SJIEKTPOIIPHEMHUKOB U TPYIIII
DIIEKTPOIIPHEMHHUKOB.

- T1 -~ cu
RN
N

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

IexoBolii Tpancgopmatop: TM-630/10/0,4 kB, TN-C
Oxpy:xaouias cpeia B mexy: cbipas

KoauuyectBo npucoenunennii B I1P1: 8

KosauuyectBo npucoenunennii B I1P2: 3

II1: Kommpeccop Py = 200 kBT, nBuraten» acCHHXpOHHBIH,
cosoy = 0,9 (onmepexaroruii), KITJ = 0,92, U, = 380 B.

Tabnumna 1
BenoMocTh EXOBBIX 3JIEKTPONPUEMHUKOB

Kon-Bo, Prou, I1B,
Ne Tun IIT. kBT %
1 | TokapHbIit CTAHOK 1 8 100
2 | CBepnuibHBINA CTAHOK 2 2 100
3 | Haxnak 1 2 100
4 | BeHTUAATOpPBI 4 2 100
5 | Jlomkpar 1 15 25
6 | boiurep 1 15 100
7 | CBapouHblii arperar ofHO(a3HbIH 1 1,5 40
8 | OcBeruTenbHas yCTaHOBKA (CBETOIMOTHAS ) 1 1 100
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Bapuant Ne 13

1. Pacnipenenuth 31€KTPONPUEMHHUKH, MpEACTaBICHHbIE B TaOu. 1 1o
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BolOpath 3amuTHBIE anmapatbl A AJIEKTPONPUEMHUKOB U TPyHI
AJIEKTPONPUEMHUKOB.

4. BriOpaTh nUTAIOMIKME IPOBOJAHUKH JUISL AJIEKTPOIPUEMHUKOB U TPy
AJIEKTPOIPUEMHUKOB.

T cl L=80wm /- a_lzl\|
— 0 N
AN

ne ff——= . E—

= |_= UM —

L=15m —— =

= MNeEz =

clhl 2N
L=5m L=4m

Puc. 1. Cxema snexTpuyeckasi pUHIIUITHATbHAS

HexoBbiii Tpancgopmatop: TM-1000/10/0,4 kB, TN-C
Oxpy:xaomas cpena B nexy: xapkas + 40 °C
KoaunuecTBo npucoegunennii B [1P1: 7

KoanuecTBo npucoenunennii B [1P2: 8

II1: rnekTpornedsb CONPOTUBIICHUS KOHBeWiepHas 3-¢asHas,
P,=177 xBT, U, = 380 B.

Tabnumna 1
BenoMocTh EXOBbIX 3JIEKTPONPUEMHUKOB

Kon-Bo, Prow, IIB,
Ne Tun IT. kBT %
1 | OcBerurenbHas ycTaHOBKA (Ta30pa3psiaHasi) 1 2 100
2 | BepTukaibHO-CBEPIMIBHBIN CTAHOK 2 2 100
3 | Hacoc 5 6 100
4 | Kpan-06anka 1 8 25
5 | Capounblii anmapat ogHO(a3HbIHI 1 3 40
6 | [Ipeccor 1 3 100
7 | BeHTriATopsl 4 1 100

24



Bapuant Ne 14

1. Pacnipenenuth 3JIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM IWATaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHON CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTh 3amuTHbIE anmapaTbl IS AJIEKTPONPUEMHUKOB U TPYII
AIEKTPONIPUEMHHKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHUKOB.

T cu L=30m ,/jfﬂ\l
R =
L ; \‘\____/
N XS
P1 > >
f — L=15m —
L=10m = >
— nez g——
3n 3N
L=8m L=4mM

Puc. 1. Cxema snexTpuyeckasi pUHIIUITHATbHAS

HexoBoiii Tpancgopmartop: TC-250/10/0,4 kB, TN-C
Oxpy:xaomas cpeaa B uexy: nbuibHas

KoanuecTBo npucoenqunennii B [1P1: 7

KoaunuecTBo npucoenunennii B [1P2: 8

III: anekTponedsr nHAYKIHOHHAs 3-dazHas U, = 380 B, S, = 100 kBA

Tabmnuma 1

BexomMocTh HEXOBBIX JIEKTPONIPUEMHHKOB

Kon-Bo, Prom, IIB,
Ne Tun IIT. kBT %
1 | OcBerurenpHas yCTaHOBKA (Ta30pa3psiIHast) 1 4 100
2 | BepTukanbHO-CBEPIIIIEHBIA CTAHOK 3 2 100
3 | Pe3nOoHape3Hol cTaHOK 3 6 100
4 | CBapouHBIii amnmapar 2 10 60
5 | DnexTponeus cymniabHas 1 12 100
6 | [Ipeccor 1 3 100
7 | Bertunarops! (ogHodasHbIe) 4 1 100
8 | MocroBoii kpaH 1 15 15
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Bapuant Ne 15

1. Pacnipenenuth 3IIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Ta0a. 1 mmo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1

U JOCTYITHBIM KOJIMYCCTBOM HpHCOCHHHeHHﬁ.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-

E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTh 3amuTHbIE anmapaThl IS 3JEKTPONPUEMHUKOB U TPYII

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

[wowwma=16004

L=70m

[=8wm

[=6m

MP1 ﬁ
an VYV VW

L=25m

nez
L=10m

an YV

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

Hexosoiii Tpancgopmartop: TC-400/10/0,4 kB, TN-C

Oxpy:xamomas cpeaa B mexy: B3pbiBoonacHas B-la

KoauuyectBo npucoenunennii B I1P1: 8
KosauuyectBo npucoenunennii B I1P2: 8
III: xommpeccop Py = 200 kBT, gBUTaTE)Ih ACHHXPOHHBIH,
cosex = 0,9 (omepexaroruit). KITJ] = 0,92, U, = 380 B

Tabnumna 1
BEI[OMOCTL HEXOBLIX JJICKTPOIIPUEMHHUKOB

Koxa-Bo, Prom, I1B,
Ne T IIT. kBT %
1 | OcBerurenpHas YCTaHOBKA (CBETOMHOIHAS ) 1 1 100
2 | Kpan-6anka 1 15 40
3 | BeiTsbkka 4 6 100
4 | Hacoc 3 4 100
5 | Uxkad cymmurpHbIN 2 4 100
6 | Ilpecce 1 5 100
7 | Bertunsrops! (ogHO(da3HbIE) 4 1 100




Bapuant Ne 16

1. Pacnipenenuth 31€KTPONPUEMHHUKH, MpEACTaBIeHHbIE B TaOu. 1 1o
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BolOpath 3amuTHBIE anmapartbl AJs AJIEKTPONPUEMHUKOB U TpyHI

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

=

I

Tl CL
Y L=40mM
I\\_\—}(\I-_-./I ‘

ne1 : ne2 >
3N an 3
L=5m L=10m L=4m
Puc. 1. Cxema aniekTpuyecKkas mpUHIHIHATbHAS

Lexosrlii Tpancopmarop: TM-160/10/0,4 kB, TN-C

Oxpy:xawomas cpena B uexy: noxapoonacsas I1-11

KoanvecTBo npucoeaunennii B [1P1: 4

KoianuecTBo npucoequnennii B [1P2: 7

KoauuyectBo npucoenunennii B I1P3: 3

Tabmnuma 1
BenoMocTh EXOBbIX 3JIEKTPONPUEMHUKOB
KOJ'I'BO, PH0M| HB,

Ne Tun IIT. kBT %
1 | OcBerutenbHas ycTaHOBKa (ra3opaspsiHasi) 1 2 100
2 | Kpan-6anka 1 15 40
3 | Bermsikka 2 2 100
4 | Hacoc 2 2 100
5 | Hlka¢ cymmabHbIN 1 6 100
6 | CBapouHblil anmapar 1 4 60
7 | [leyb HMHIYKITMOHHOTO HarpeBa 2 8 100
8 | 'mipoTunHa 1 3 100
9 | CBepIaWIBbHBINA CTAHOK 1 0,75 100
10 | Bertuisitopsr (ogHO(Da3HEIE) 3 1,5 100
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Bapuant Ne 17

1. Pacnipenenuth 3JIEKTPONPUEMHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1

U JOCTYITHBIM KOJIMYCCTBOM HpHCOCHHHeHHﬁ.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUeTHONW MOIIHOCTH.
3. BoiOpath 3amuTHBIE anmaparbl A AJIEKTPONPUEMHUKOB U TpyHId

QJICKTPOIIPUCMHHUKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT

QJICKTPOIIPUCMHHUKOB.

[wowwma=16004

L=70m

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

[=8wm

[=6m

MP1
: L
an VYV VW )

HexoBoiii Tpancgopmatop: TM-1000/10/0,4 kB, TN-C-S
Oxpyxkawouias cpeaa B nexy: nbUibHas
KoauuyectBo npucoenunennii B I1P1: 8
KosauuyectBo npucoenunennii B I1P2: 8
III: xommpeccop Py = 200 kBT, aBUTaTE)Ih ACHHXPOHHBIH,

cosoy = 0,9 (onepexarormmii). KITJI = 0,92, U, = 380 B

Tabnumna 1
BEHOMOCTL HEXOBLIX JJICKTPOIIPUEMHHUKOB

Kon-Bo, Prom, I1B,
Ne Tumn IIT. kBT %
1 | OcBeTuTenbHas yCTaHOBKA (CBETOIUO THAS) 1 0,75 100
2 | Kpan-6anka 1 10 15
3 | Bermsokka 1 6 100
4 | Hacoc 3 3 100
5 | Hlxad cymmiabHbII 2 2 100
6 | IIpecchl 1 6 100
7 | Dnexrponuszep 3 8 100
8 | Bertumstops! (omHO(DAa3HEIE) 4 1 100




Bapuant Ne 18

1. PacnipeieiuTh 3ACKTPONPUEMHHUKH, MPEACTABIACHHbIE B Ta0l. 1 1o
MYHKTaM IHMTaHUs, B COOTBETCTBUU C NMPUHIMIIHMAIBHON CXeMOH Ha puc. 1
U IOCTYITHBIM KOJHYECTBOM IPUCOCTUHEHHUI.

2. OnpenenuTh MEKTPUICCKHE HArPY3KH KA IOW TPYIIIBI SJCKTPONPH-
E€MHHKOB METOZIOM «KO3(GHUIIMEHTa paCUCTHON MOIITHOCTH.

3. BolOparh 3amuTHBIE anmapartsl IS SJIEKTPOIPHEMHUKOB M TPYIII
DIIEKTPOIIPHEMHHUKOB.

4. BeiOpaTh MUTAIONIUE TPOBOIHUKHU IS SJIEKTPOIIPHEMHUKOB U TPYIIII
DIIEKTPOIIPHEMHHUKOB.

- T1 -~ cu
RN
N

Puc. 1. Cxema QJICKTPpHUYCCKAA IIPUHIHIIHAJIbHAA

IexoBolii Tpancgopmartop: TC-630/10/0,4 kB, TN-C-S
Oxpy:xalomas cpeaa B uexy: B3pbiBoornacHas B-11
KoauuyectBo npucoenunennii B I1P1: 8

KosauuyectBo npucoenunennii B I1P2: 8

II1: xommpeccop Py = 200 kBT, ABUTaTENIb ACUHXPOHHBIH,
cosoy = 0,9 (omepexarommii). KITJ{ = 0,92, U, =380 B

Tabnumna 1

BexomMocTh HEeX0BBIX JIEKTPONIPHEMHUKOB

Kon-Bo, Prow, IIB,
Ne Tun IT. kBT %
1 | OcBerutenbHas yCTaHOBKA (CBETOMOAHAS) 1 1,25 100
2 | Kpan-6anka 1 15 40
3 | YcTaHOBKa TOUEYHON CBApKU 2 10 15
4 | Hacoc 4 4 100
5 | llxad cymmnbHbIi 2 4 100
6 | Ileub MHOYKIIMOHHOTO HarpeBa 1 5 100
7 | Tparcnioptep 1 1 60
8 | Bentunsrops! (ogHo(da3HbIe) 4 0,75 100
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Bapuant Ne 19

1. Pacnipenenuth 3JIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HATPy3KU KaXJA0W TPYIIIBI AJIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACUETHOW MOIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHUKOB.

L=25m cly ' L=30m

Puc. 1. Cxema QJICKTPpHUYCCKAA IMIPpUHIOHUIINAJIbHAA

IexoBniii Tpancgopmarop: TC-250/10/0,4 kB, TN-S
Oxpyxkaouias cpeaa B exy: XUMUYECKU aKTUBHA
KoanuecTBo npucoenqunennii B [1P1: 3
KoanuecTBo npucoenunennii B [1P2: 8
KoanuecTBo npucoenunennii B [1P3: 8

Tabnumna 1
BeIIOMOCTL HEXOBLIX JJICKTPOIIPHEMHUKOB

Koi-Bo, Pom, I1B,
Ne Tun IT. kBT %
1 | DnexTponu3Has BaHHA (0gHO(DA3HAS) 1 1,3 100
2 | Hacoc 6 9 100
3 | [loxpeMHHK 4 6 15
4 | CapouHblii anmapat ogHo(a3HbIN 3 4 60
5 | Boiinep 1 8 100
6 | OcBeruTenbHAs YCTaHOBKA (Ta3opa3psaHast) 1 2 100
7 Bentunstopsl 3 2,75 100
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Bapuant Ne 20

1. Pacnipenenuth 3JIEKTPONPUEMHHUKH, MpEACTaBlIeHHbIE B Tabn. 1 mo
IyHKTaM IWTaHWsA, B COOTBETCTBUU C MPUHLMIHAIBHOM CXeMOW Ha puc. 1
Y JOCTYIHBIM KOJIMYECTBOM IPHCOETUHEHU.

2. OnpenenuTh EKTPUIECKIE HArPy3KU KaXI0H TPyHIbl 3JIEKTPOIIPH-
E€MHHUKOB METOJIOM «KO3(PPHUIIEHTA PACU€THOW MOIIIHOCTH.

3. BeiOpaTph 3amuTHbIE anmaparbl IS AJIEKTPOINPUEMHUKOB M TPy
AIEKTPONIPUEMHHKOB.

4. BeiOpaTh nuTaromme NpoBOAHUKU ISl SJIEKTPOIPUEMHUKOB U TPYIIIT
AIEKTPONIPUEMHHUKOB.

1k cu 3
Y L=
L) —

N

— L=10m =

L=15m — —

— neE: B——=
20n 30

L=5m [=dm

Puc. 1. Cxema snekTpuyeckast NpUHIIMIHATbHAS

IexoBniii Tpancgopmatop: TM-400/10/0,4 xB, TN-C
Oxpy:xamomas cpeaa B mexy: B3pbiBoornacHas B-1
KosauuyectBo npucoenunennii B I1P1: 8

KoauuyectBo npucoenunennii B I1P2: 6

KosauuyectBo npucoenunennii B I1P3: 2

Tabmnuma 1
BeIIOMOCTL HE€XOBLIX JJICKTPOIIPUHEMHUKOB

Koi-Bo, Puow, I1B,
Ne T IIIT. kBT %
1 | Hacoc 2 4 100
2 | CBepnwIIBbHBINA CTAHOK OJHO(MA3HBIN 3 2 100
3 | Pe3pboHapesHoil cTaHOK 3 3 100
4 | Tpancnoptup 1 5 40
5 | DmekTporeys CymIbHAS 2 12 100
6 OcBeTHuTenpHasl yCTaHOBKA (CBETOAMOTHAS) 1 1 100
7 | BeHTHIATOPBI 4 15 100
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Bonpocsel u 3axanus aas 3amursl U/13

[TpoBepennoe M]3 3ammiiaeTcsi CTyJICHTOM BO BpeMs HK3aMEHAI[MOH-
HOM CECCHH, B 4achl KOHCYJIbTalMi. Pacnucanne KOHCYJIbTallMi YTOYHAETCS
y IPENnoAaBaTeIs.

B mporecce 3amuThl, CTyA€HTY IpeAIaraeTcsi OTBETUTh Ha JiBa TeOpe-
THYECKUX BOIPOCAa W PEUINTH 3anady. Ha moarotoBKy K OTBETY CTYAEHTY
npenocrasisieTcss He Oosiee 15 MuHyT. OTBET CTyAEHTa 3aciIylIMBAacTCs B
ycTHOH (hopme. [lpu nonydyeHnn He TOYHBIX OTBETOB, IIPENOJABATEIND 3a0A€T
YTOYHSIOIINE WUJIU JTOIIOJIHUTENIBHBIE BOIIPOCHI.

Jns 3amutel M3 cTyAeHTy npeaocTaBIIsieTCs O/IHa MOMNbITKa. B cioydae
HOJIOKUTENBHOM 3aMTHI CTYACHT MOKET Noay4yuTh 10 30 6amnos. [Ipu He-
YZIOBIIETBOPUTEIILHOM OLICHKE Ha 3aIlUTE, CTYAEHTY BbIcTaBisieTcs ot 0 1o 15
0aJIoB.

3ammra /I3 He sBnsieTcs 00sA3aTeIbHBIM 3JIEMEHTOM MTPOMEKYTOUYHOIO
KoHTpoJisi. Ecnu B pesynbrare BbinmosiHeHus MJI3 um mabopaTopHbIX padoT
CTYJIEHT Habupaet Oosiee 55 0ayIoB, TO MOXKET OTKa3aThcs OT 3amuThl MJ13.

Bomnpocs! miist noaroroBku k 3ammure /I3 npencraBieHbl HUKE:

1. OOBsICHUTE, O KAKUM XapaKTEPUCTUKAM MOKHO OTIUYHUTH JIEKTPO-
MPUEMHUKHU C TIOCTOSIHHBIM U TIEPEMEHHBIM rpaduKoM padoThI.

2. OObsSICHUTE TIOHATUS YCMAHOBNIEHHAS MOWHOCMb, PACYEMHAs MOW-
HOCMb, MAKCUMATIbHAS MOUWHOCIb, NUKOBASL MOUWHOCMb.

3. OOBSCHUTE TOHATUS HOMUHANbHBIL MOK, PACYEMHbIL MOK, MAKCU-
MAbHBILU MOK, NUKOBbIU MOK.

4. Hanummre eAMHUIBI U3MEPEHUS IJ11 aKTUBHOW MOIITHOCTH, PEaKTUB-
HOW MOIIIHOCTH, TTOJTHOM MOIIIHOCTH, 3JICKTPUUECKOW SHEPTUH.

5. O0BsicHUTE AJIs1 pacyeTa KaKMX Harpy30K HMCHOJIb3YIOT METOA KO3 (-
(ureHTa pacueTHON MOIIHOCTH.

6. OOBsICHUTE, YTO HA3BIBAIOT IPDEKMUBHBIM YUCIOM DIEKMPONPUEM-
HUKOS.

7. O0BsicHUTE, KaK ONpeaeauTbh KOdPQPUIMEHT HUCTOIb30BAHUS IKCIIE-
PUMEHTAJILHBIM METOJIOM.

8. O0bscHUTE, YTO HA3BIBAIOT KOIPPUYUEHMOM PACHEMHO20 MAKCUMYMA.

9. [IpuBenuTe MpUMEPHI SICKTPONPUEMHUKOB CO3/IAIOIINE AKTUBHYIO
ANEKTPUYECKYI0 HArpy3Ky Ha 3JIEKTPOCETh, MHIYKTUBHYIO, EMKOCTHYIO, aK-
TUBHO-UHAYKTHBHYIO.

10. O6bsicHUTE, KaK pacCYUTATh CPEAHEB3BEIICHHBIA KOAPHUIIUECHT HC-
MOJI30BAHUS JIsl TPYTINBI AJIEKTPOIIPUEMHHUKOB.

11. OOGBscHUTE, UTO HA3BIBAIOT npoyeHmom exnroderus I1B.

32



12. Hanumute o61ryio Gpopmymy st onpeaeneHust 3¢pGHeKTUBHOTO Y C-
J1a 3JEKTPOIIPUEMHHUKOB.

13. OObsicHUTe, KaK ONpeAenuTh 3PPEKTUBHOE YUCIO IIEKTPOIPUEM-
HUKOB Ui TPYNIBl ¢ (DaKTUUECKUM YHCIIOM 3JIEKTPONPUEMHUKOB MEHBIIIE
WJIY PaBHO 3.

14. OObsicHuTe, Kak ompeneautb 3()PEeKTUBHOE YHUCIO ISl TPYIIIHI
C TIOKa3aTesieM CUJIOBOM COOPKH KOTOPOU MEHbIIIE 3.

15. O06BsAcHUTE, KaK ompeacauTh 3Q(PEKTUBHOE YHCIO AJIECKTPOIPUEM-
HUKOB JIJIsl TPYIIIIBI CO CPETHEB3BEIICHHBIM KOA()PUITMEHTOM UCTIOJIb30BaHUS
MeHblie 0,2, mokazaTeslb CHIOBOW cOOpKH OoJbIe 3.

16. O6bsicHuTe, Kak ompenenuTh 3(h(PEeKTUBHOE YHCIIO IIEKTPONPHEM-
HUKOB I TPYIIIBI CO CPETHEB3BEIIEHHBIM KOA(PGUIIMEHTOM HCIIOJIb30BAHUS
6oubiiie 0,2, mokasaresib CHJIOBOM cOOpKU OosbIe 3.

17. O6bsicHuTe, Kak 3Has cos(P) onpeaenuTs tg(e).

18. Ompenenute KOA((UIMEHT PACUETHOTO MaKCUMyMa IO TaOJuIle
U ceMmeiicTBy KpuBbIX Kj, = f(n,).

19. OOBsicHUTE, KaK onpeAeauTs KO3PHUIIMEHT pacCueTHOTO MAaKCUMyMa
10 PEAaKTUBHOM MOIIIHOCTH.

20. O0OBsicHUTE, Kak B MeTo/ie Kod((duireHTa pacueTHOr0o MakCUMyMa
y4eCcTh OJJHO(a3HbIE HATPY3KH.

21. OOBsicHUTE 3a4€M U KaK MOIIHOCTb AJIEKTPONPUEMHHUKA IPUBOISAT
k [1B 100 %.

22. O0BsICHUTE, KaK paccuuTaTh TOK IS Tpex(dazHoro u omaHodaszHoOro
AJIEKTPONPUEMHUKA.

23. O0BsacHUTE, YeM OyJIeT pa3IuvaThCs pacyeT TOKa JJIs DJIECKTPOIBH-
rarensi, TpaHcGopMaTopa, HarpeBaTeIbHOTO TIHA.

24. OOBACHUTE TIOHATUE NUKOBLIX U YCKOBLLX MOKOE.

25. Hanmmmre hopmyity Iist ONpeaesieHrs TMKOBOTO TOKA ISt TPYIIIBI
C YMCJIOM DJIEKTPOTIPUEMHUKOB MEHBIIIE 5.

26. Hanmmmure hopmyity st OnpeaesieHrs TMKOBOTO TOKA JJISL TPYIIIBI
C YMCJIOM 3JICKTPOIPUEMHUKOB OOJIBIIE O.

27. IlepeuncnuTe KPaTHOCTH MMYCKOBBIX TOKOB JUISl: aCHHXPOHHOTO JBH-
raresusi ¢ KOpOTKO3aMKHYTBIM POTOPOM; aCHHXPOHHOTO JABUTaTes ¢ (pa3HbIM
pPOTOPOM, CHHXPOHHOIO JBHraTelss, TpPaHCHOPMATOPHOTO BBIIPSIMUTEIS,
JamIbl HAKAJIWBAHUA, JIAMITBI Ta30pa3psAHOM, MeYH PE3UCTHUBHOIO Harpesa,
WHAYKIHOHHOU NEYH.

28. HamumuTe ycmoBus BEIOOpA TUTABKOTO MTPEIOXPAHUTEIIS.

29. HanuiuTe ycinoBus BEIOOpa aBTOMAaTHUECKOTO BBIKITIOYATETIS.

30. HanumuTe yciioBusi BHIOOpA CEUCHHS TUTAIOIIETO TPOBOIHUKA.

31. OOBsicHUTE, KaK y4eCcTh TEMIIEPATypy OKpYkKarollel cpeiibl NPy BhI-
0ope MPOBOTHUKOB.
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32. O0BsicHUTe, KaK TeMIlepaTypa B II€Xy BIHUSAIOT Ha pabOTy TpaHC-
dbopmaropa, ACHHXpPOHHOTO JIBUTATENs, TUIABKOTO MPEIOXPAHUTENISI, aBTOMA-
THYECKOTO BBIKIIIOYATEIS, TUTAIOIIETO ITPOBOTHUKA.

33. O0OBACHUTE MOHATHE CENeKMUBHOCMU OCUCMBUS 3AUUMHBIX annad-
pamos.

34. O0BsicHUTE, 3a4eM M KaK YYHUTHIBATh TSDKEIBIE WM YacThIe MYCKH
AJIEKTpOABUTATENIEH TIPU BHIOOPE 3AITUTHBIX armapaToB.

35. Ilepeunciure TOCTOMHCTBA U HEJAOCTATKH PaIUaIbHbBIX JTUHUN dJIEK-
TPOCHAOKCHUS B 1IEXY.

36. Ilepeunciure JOCTOMHCTBA W HEAOCTATKH MAaruCTpaibHBIX JUHUN
AJICKTPOCHAOKEHHUS B IEXY.

37. O0psIicHUTE, KaK OKpYyKarolas cpeaa B IMMOMEIICHUH BIUSET HA BBI-
00p CXEMBbI AIEKTPOCHAOKEHUS.

38. [lepeunciure mMpU3HAKA CPEbl B TOMEIICHHUH: >KapKas, BIIaXKHas,
ChIpasi, XUMHUYECKH aKTUBHAS, TBIJIbHAS.

39. [lepeunciute mpu3Haku cpeasl B momemenuu: B-1, B-1a, B-II, B-1la.

40. [Tepeuncnure npuszHaku cpenbl B nomemenuu: [1-1, T1-11, TT-111.

41. O0ObscHUTE, KaK OKpYXKarollasi cpejia B MOMEIICHUU BIUAECT HA BbI-
00p MecTa pa3MelIeHUsI paclpe/IeIUTEILHOTO YCTPOICTBA.

42. O0bscHUTE, KaK OKpYIKaroIlas cpejia B MOMEIICHUN BIUSET HAa BbI-
O0op MaTepuaa XUkl ¥ U30JISAIIUN MUTAIOIIET0 MPOBOHUKA.

43. O0BsICHUTE, YTO HA3BIBAIOT CHMENeHbio 3auumsl 0bopyoosarnus IP.
Pacuudpyiite Haanuch Ha cBeTHIIbHUKHU [P54.

44, O6psacuute, kakoe IP 1omkHO ObITE Y 000py0BaHUS B ITOMCIIICHU-
SIX C HOpMaJIbHOU Cpelioi, a kakoe [P mpu arpeccuBHOM cpee v Ha yiauLe.

45. O0bsicHuTe, 4yTO O03HA4yarT OykBbl Y1, Y2, V3, HanucaHHbIE TIOCIIE
MapKH 3J€KTPOOOOPYIOBAHHUS.

46. [Tepeuncnure criocoObl MPOKIAAKH MPOBOTHUKOB, MATAFOIIETO MPO-
BOJIHHKA MPUMEHSIEMbIEC B TOMEIICHUAX C HOPMAJIBHOM CPEION.

47. Ilepeuncnure crnocoObl MPOKIAAKN MUTAIOUIUX TPOBOJIHUKOB JIOMY-
CTUMBIC B CHIPBIX TTOMECIIICHHUSIX.

48. Ilepeuncnure crmocoObl MPOKIAAKN MUTAIOIIUX MTPOBOIHUKOB JIOTY-
CTHUMBIC B ITOYKAPOOITACHBIX TOMECIIICHHSIX.

49. ITepeuncnute crocoObl MPOKIAAKN MUTAIONIUX MPOBOJTHUKOB JIOITY-
CTHUMBIE BO B3PHIBOOITACHBIX ITOMCIIICHHSIX.

50. OOBsicHUTe, KaKOe B3aMMHOE BIIMSIHUE OKAa3bIBAIOT JPYT HA JIpyra
MIPOBOJIHUKH, TIPOJIOKEHHBIE OJM3KO Apyr K apyry. Kak yduTeiBaeTcs 3TO
BIIMSTHUE TIPH BBIOOpE CeUSHHUSI MPOBOTHHUKA?

51. [lepeunciure TpeOOBAHMS K ANEKTPOOOOPYIOBAHUIO B XMMHYECKHU
AKTUBHOWU CpeJie.
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52. O0BsicHUTE, KaK CXeMa COCIWHEHUS OOMOTOK JIBUTATEIeH M TpaHC-
(opMaTOpOB BIUAET HA PACUYET TOKOB.

53. Omnpeaennute peaKTUBHYIO U TIOJHYIO MOIIHOCTH JIJISi aCHHXPOHHOTO
JBUTATENSI WMEIOIIEro CIeayromue mnacnoptHeie maHHbie: Uyey = 380 B,
Pron = 11 xBT, cos(p) = 0,87.

54. Onpenenute HOMUHAIBHYIO MOIIHOCTH TPYHIMBI TpeX(a3HbIX INEK-
TPONPUEMHHUKOB YKa3aHHBIX B TaOJUIIE.

TabOnuia
ITacnopTHBIE JaHHBIE JJIEKTPONPUEMHUKOB
No Ha3zpanue Komuuectso | [Macnopraas | IlacmopTHbii
© | DJIEKTPONIPUEMHUKA oIl MOIIHOCTb cos()
1 MoJIOT KOBOYHBIH 7 15 kBt 0,65
2 Kpan mocrosoii [1B = 0,25 % 2 30 kBt 0,5
Anmnapar qyroBoil CBapku,
3 IIB = 60 % 5 16 kBA 0,35

55. Omnpeaenure >PGEKTUBHOE YUCTO DJICKTPONPUEMHHUKOB JIJISI TPYII-
IIbI, COCTOSILENA M3 4YeThIpex 3JieKTpornpueMHuKkoB 1no 20 kBt, 5 mo 7 kBT,
6 o 3 kBt. I'pynmoBoii koadduninent ucnonp3oanwus 0,3.

56. Onpenenure 3>¢HEKTUBHOE YUCIO JIEKTPONPUEMHHUKOB IJIs TPYII-
IIbI, COCTOSIIIEN M3 YEThIpEX dJIeKTponpueMHUuKoB 1o 20 kBt, 5 mo 16 kBT,
6 mo 10 kBT. I'pynmoBoii koadduimert ncnosb3oanus 0,3.

57. Onpenenure rpynnoBoi KO3(QPUIUEHT UCTIONB30BAHUS JIJISl TPYIIIBI
ANEKTPONPUEMHHUKOB, MPEACTABICHHON B Ta0IUIIE.

Tabnuna
HaCHOpTHbIe AAHHBbIC JJICKTPOIIPUEMHHUKOB
No HazBaunue KomnuectBo | IMacmoprhas | IlacmoprHbrii K
"~ | BAEKTPONIPUEMHHKA oIl MOIIIHOCTH cos() "
1 | Moot KOBOUYHEIH 7 15 kBt 0,65 0,35
Kpan mocToBoit
2 I1B = 0.25 % 2 30 kBt 0,5 0,15

58. Onpenenure HOMUHAIBHBIA U MMYCKOBOM TOK aCMHXPOHHOTO JIBUTa-
TeJsl C CJICAYIOIMMUMHU MacOPTHBIMU JTaHHBIMU: Pyoy = 15 kBT, Uyen =380 B,
cos(e) = 0,86, KITJT = 0,85, cxema coeTMHEHUsT 0OMOTOK — «3BE3/1a.
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59. Onpenenure HOMHHAJIBHBIM M IMYCKOBOM TOK CBApOYHOTO TpaHC-
dbopmaropa ¢ CIASAYIOIMHUMH MMACTIOPTHBIMA HaHHBIMH: Py, = 15 kBT,
Uson = 380 B, cos(¢) = 0,60, cxema coennHEeHUST 0OMOTOK — «TPEYTOJIBHHK.

60. OnpenenuTe NMUKOBBIA TOK IS TPYIIIBI U3 YETHIPEX OAMHAKOBBIX
ACHMHXPOHHOTO JIBUTAaTeNsl C CIEAYIOIIUMHU TACHOPTHBIMU JAHHBIMU:
Prom = 15 kBT, Uyon =380 B, cos(p) = 0,86, KIT/] = 0,85, cxema coenmuHeHUS
00OMOTOK — «3B€3/1a», UHIUBUAYATbHBIM KOI(PPUIMEHT UCIIOIb30BaHUS JABU-
rareis 0,14.

61. Onpenenure MUKOBBIA TOK AJIS TPYIIBI U3 BOCBMH OJMHAKOBBIX
ACMHXPOHHOTO JIBUTATENsl C CIEAYIOIIMMH [ACHOPTHBIMA  JAHHBIMU:
Puow = 15 kBT, Uy = 380 B, cos(¢) = 0,86, KIT/] = 0,85, cxema coeauHeHuUs
00MOTOK — «3Be3/1a», UHIUBUAYATbHBI KOI(PPUIIUEHT UCIIOIH30BAHUS JBU-
rarteis 0,14.

62. BeiOepeTre aBTOMaTHYCCKUAN BBIKIIOYATENb 3AIMAMIAIOMIANA WHIUBU-
NyaJIbHBIM JJIEKTPONPUEMHUK C HOMHMHAJIBHBIM TOKOM 48 A M IIyCKOBBIM
288 A.

63. BeiOepeTe aBTOMaTHYECKHI BBIKJIIOUATENb, 3AIIUALIAIONINN TPYIITY
3JIEKTPONPUEMHHUKOB C PACYETHBIM TOKOM 48 A 1 MUKOBBIM 288 A.

64. BeiOepeTre TOKOB TUIAaBKOW BCTaBKH, 3AIIMINAIONICH AJIEKTPOIPUEM-
HUK C HOMUHaJIbHBIM TOKOM 38 A 1 myckoBbiM 190 A, yciioBus mycka Tske-
JIBIE.

65. Boibepere HanMeHbIIIEE JOMYCTUMOE CEUYCHHE MEIHOTO, YeThIPeX-
KWJIBHOTO NpOBOJAHMKA ¢ m3oisinuen [IBX, nuraromero Harpys3ky ¢ HOMH-
HaJIBHBIM TOKOM 65 A. Tok 3ammuTtHOoro anmapara 80 A, kosdduimeHT npo-
knaaku 0,96, koagduruent 3amuts 1,25.
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