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Bsenenue

Jlnst penieHrs BaXKHBIX SHEPreTHYECKHX 3ahay OyayIuit
WH)KEHEP-3JIEKTPUK JOJDKEH 00JIaZaTh TEOPETUYECKUMHU 3HAHMSI-
MU U YMETb TBOPYECKH NPUMEHSTh UX B IPAKTUYECKOU JEATEIb-
HOCTH, T.€. YMETb TBOPYECKU MBICIIUTH.

PaznuuaroT penpoaykTUBHOE M TMPOIYKTUBHOE (TBOpYE-
CKO€) MBIIJICHUE.

PenpoayKTHBHBIM MBIIIJICHHEM HA3bIBAIOT TaKoe, C IO-
MOIIbI0 KOTOPOT'O YEJIOBEK pellaeT 3a1audl U3BECTHBIMHU €My CIIO-
co0aMu 10 U3BECTHBHIM IIPaBUIIAM.

TBopueckoe MblnUIEHHE TPEeOYeT MOMCKA U COINPOBOXKIA-
€Tcs OTKPBITHEM HOBOTO JJIsl CAMOT'O U3Y4atOLIEro.

HauvanpHpIM 2TamaM TaKOT'O MbIIIJICHHUS SBJISICTCS peme-
HUC 3aJla4d, NOCJICAYIOIIUM 3TallaM KYPCOBOC HNPOCKTHPOBAHHUC,
IIpu KOTOPOM IIPHUXOJUTHCA CAMOCTOATCIIbHO CTAaBUTb M PCIIATb
BOIIPOCHI, HEC UMCIOIHME OJHO3HAYHOT'O OTBCTA.

OnbIT MOKa3bIBa€T, YTO MMEHHO B IMPOIIECCE MPOEKTHPO-
BaHMs CTYACHTHl paboTaroT HaWbojee YBICYCHHO, HCIIOJIB3YS
CBOM 3HAHUA U BO3MOXHOCTH.

B cooTBeTCTBUM ¢ JTaHHBIMU METOAMYECKUMHU YKa3aHUSIMU
KaKIBIA CTYIEHT MOJIy4aeT CBOW MHIUBUIYaTbHBIA BapUAHT Kyp-
cOoBOM paboThI, pelraeT TeXHHYECKHe 3a/Jayd, a MHOTAA M TpOo-
OlleMbl, 4TO B HaWOOINBIIEH CTEMEHH CHOCOOCTBYET Pa3BUTHIO
TBOPYECKUX CIIOCOOHOCTEH.



1. Oépazey mumynvnozo nucma Kypcoeoit padomo.
IPUIHECTPOBCKUI T'OCYJJAPCTBEHHBI YHUBEPCUTET

um. T.T". llleBueHKO
ArpapHO- TEXHOJOTUYECKHUH PaKyIbTET

Kadenpa «TC u 3 B AIIK»

KypcoBas pabota
M0 TUCIUILINHE «DIEKTPOCHA0KEHHE)
Tema: DnekTpocHaOKEHNE CENTbCKOXO03IUCTBEHHBIX TTOTPEOUTENEH
Bapuant Neo

Bemomamt: cryneHT 3-ro
Kypca rpynma 308
@®.1.0. (momHOCTHIO)
Hara cnauu:

IIposepmuir:

Tupacnons 2021
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2. Ienw Kypcoeoii pabomot

Lenp KypcoBO#l pabOTHI SBJSETCS 3aKPEIJICHUE TEOPETH-
YECKHX CBEICHUH, HEOOXOAMMBIX ISl TPOSKTHUPOBAHUS U HKCILTY-
aTallMM JIEKTPUYECKUX pacupenenurenbHbix cereit 10 kB u nu-
Taromux cererd HanpspkenueM 380kB. {15 BbITTOIHEHUS] KYpCOBOM
paboThl HEOOXOIUMO UMETH:

1. Tlman pasmemieHusi 37aHUN, COOPYKEHHH Ha TEPPUTOPHH
MIPOU3BOJICTBEHHOIO0 O0BEKTa, JKUJIOr0 TOcelKa B MacuTabe c
HaHECEHHE JIOPOT, HH)KEHEPHBIX COOPYKECHUH.

2. MakcuMaibHYI0 AaKTHBHYI0 W PpEaKTHBHYIO BEUEPHIOID U
JTHEBHYIO Harpy3Ky Ha BBOJE B Ka)XKJI0€ TIOMEIECHHE U OTACIbHBIX
norpeduteneit. Takue Harpy3ku MOTYT OBITH ITOyYEHBI: U3MEpe-
HUSIMU HETIOCPEJICTBEHHO Ha OOBEKTE TOKOB, HAMPSIKEHUN U aK-
TUBHOM MOITHOCTH MO MOKa3aHUSIM CUETYHKOB; PAcueTOM IO
YCTaHOBJICHUIO MOIHOCTU AJIEKTPONPUEMHUKOB U TPadUKOB UX
paboT; MO CpeIHUM CTATUCTUYECKUM CBEICHHUSIM U3 CIPABOYHU-
KOB U y4EOHUKOB.

3. CocraB norpebuTeneii ¢ y4eToM OAHOBPEMEHHON HArPy3KH.

4. MoumHocTh, Ha3HAYEHHE W MECTO pACIHOJIOKEHUS CaMoro
MOIITHOTO JIEKTPOIBUTATENS HA TIPOCKTHPYEMBIX 00BEKTaX.

5. Cxema Onmxkaimei nutaromeit cetr 10 kB ¢ mogkitoueHHbI-
MU K Heil TpaHchopmatopHbiMu myHKTamu (TII), or koTOpoit
BO3MOXHO MUTaHHWE HPOEKTHPYEMOro oOBeKTa U TpaHcpopma-
TOPHOM MOACTaHIIHUH.



3. Codeprcanue Kypcosoii padomul

3aganue
Bsenenue
1 Ormpenenenne pacueTHBIX AMEKTPUUECKUX MOIIHOCTEH Ha BBO-
Jax nmorpeourenen
2 Onpenenenue u mectopacnosioxenue TTI
3 IIpoknazaka Tpacc JMHUNA U ONpeAETIeHUEe Harpy30K Ha y4acTKax
ymanii 0,38 kB.
4 O0GocHOBaHHE KOJIMYECTBA M MOIIHOCTH TpPaHC(POPMATOPOB B
TII
5 Bei6op ceuennii mpoBoios auaui 10 kB 1 380 B
6 IIpoBepka ceTu Ha OTKIOHEHUE HANPSDKEHUHN Y OTpeOuTeNneH B
paboueM pexxume
7 IIpoBepka ceTH Ha 3aIlyCK CaMOro MOIIHOTO JIEKTPOBUTaTeNs
8 PacueT TOKOB KOPOTKUX 3aMbIKaHUN
9 BpIOOp BBICOKOBOJBTHOM ammapaTypbl TpaHC(HOPMATOPHBIX
IIYHKTOB U CUCTeM ympasiieHus cereit 0,4 kB
10 Monnue3zamura auHul nektponepenaun u TII

3axiroueHue

Crnrcok UCOIb30BaHHBIX UICTOYHHUKOB

KypcoBast paboTa BBIMOJHIETCS CaMOCTOATENBHO U Ipej-
CTaBISETCA K 3alllUTe IMOSICHUTENILHOW 3allMCKOW B TBEpJOH 00-
JIO)KKe Ha Jmcrax pasmepamu 297x210 mm ¢ nomsmu: caesa 30
MM, crpaBa 10 MM, cBepXy U cHU3Yy 110 20 MM, IIOJISl HE OTYEPKHU-
BaOTCH.

O6beM nosicHuTenbHoOM 3anucku 25...30 ctp.; rpaguueckuii
muct opmara Al.

[TosicHuTenpHas 3amucka U 4epTexu opOopMIIIIOTCS B COOT-
BerctBun ¢ [OCT 7-32-2001 Ha odopmiieHHE OTYETOB HAYYHO-
UCCIIeI0BATEIbCKUX PA0OT.



4. Ocnoenvie mpedosanus K oghopmaenuro

NOACHUMEIbHOIL 3ANUCKU

[ToscHuTenpHast 3amMcKa JOJDKHA OBITH HameyaTaHa Ha
kommbiotepe 14-m (13-M) mpudToM ¢ OJUHAPHBIM WIH TOIYTOP-
HbIM MEXJIYCTPOUYHBIM HHTEPBAJIOM. 3aroJIoBKM pa3/eioB, MOJ-
pa3zenoB U IYHKTOB ClEyeT NedaraTh ¢ ab3allHOro OTCTyNa C
IPONMUCHON OYKBBI 0€3 TOUKHU B KOHIIE, HE MTOAYEPKUBAS.

-HOMEp CTPaHUIIbl IPOCTABIISAIOT B LIEHTPE HIKHEH 4acTH JIu-
cTa 0e3 TOUKH

-Bce TaOJMIIBI U PUCYHKH HYMEPYIOTCS B IpelieNax pasjiena,
OHM JOJDKHBI MMETh Ha3zBaHue. VX pa3MemiaroT mocie IMepBoro
YIIOMUHAHUS B TEKCTE B YA00OHOM MECTE, JKelaTeabHO 0e3 pa3phl-
Ba TAOJIMI] ¥ PUCYHKOB.

-(opmyrna BuchIBaeTCS B OTAETBHYIO CTpOKy. [locne dpopmy-
JIbl CTABUTCS 3amsiTas U C HOBOM CTPOKM IOcIie ciioBa '"rae" naroT-
Cs pa3bsICHEHUSI CUMBOJIOB M KO3((UIIEHTOB.

Hanpumep, onpezneneHue moTepu HampsDKEHHMsT Ha y4yacTKe
JVHUU TIPOU3BOIUTCA IO hopMmyIie

AU =Py *Roye* Lyt Qyu* Xogs* L) 100%/U 0y,
riae AUy, — norepst HanpsHKEHUS HA y9acTKe CeTU B %;

Pyd, Qyd — mOTOK aKkTHBHOH M PEaKTHBHOH MOIIHOCTH Ha
y4actke; Royq, Xoyu — MOTOHHBIE aKTHBHOE M MHIYKTHBHOE CO-
npotusieHus OM/kM; Ly, — IJIMHA ydacTKa CeTH, KM.

-B PaCUeTHO-TIOSICHUTEIbHYIO 3aIIUCKY BHOCSATCS] BBIYUCICHHUS
OJTHOTO MPUMEpA, & OCTaJIbHbIE M0100HbIE BHIYHUCIIEHUS U3 YEPHO-
BUKa MEpeHocATcs B TaOnuipl. YepHOBUKM NMOTpeOyOTCs MpH 3a-
UTEe KypcoBoil paboTsl. Ha3Banue Tabnmibl cienyer moMeIaTh
HaJ Tal0iuIei cieBa, 6e3 ab3aIHOTO OTCTYIA B OJIHY CTPOKY C €€
HOMEpOM Yepe3 THpe

-pUCYHKHM B 3allUCKE€ MOTYT BBINIOJIHATbCA Ha Oenoil Oymare
yepHOoU nactor. CioBo "pUCYHOK" M €ro HAMMEHOBAaHUE PaACIIOa-
raroT MOCEPEINHE CTPOKU NOCIE MOSACHUTENbHBIX JaHHBIX U pac-
[OJIaraloT CIEAYIOIUM 00pazoM:
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Pucynok 1 — Cxema nutanus notpeOUTemnei.

- CCBUIKM Ha MCIOJIb30BaHHYIO JUTEpPATypy IPOU3BOIATCS B
KBaJIpaTHBIX CKOOKaX B MOPSJIKE UCIIOIb30BaHUs B TeKcTe [1].

- cBeJleHHsI 00 MCTOYHHMKAX CIIEAYeT pacroyiaratb B MOPSIKE
MOSIBJICHUSI CCBUIOK HAa UCTOYHUKM B TEKCTE M HyMEpOBaTh apald-
CKUMHM Liu(ppamMu O6€3 TOUKHU U Ne4aTaTh ¢ a03allHOro OTCTYIA.

JIuteparypa B CHHCOK MCIIOJIb30BaHHBIX MCTOYHMKOB 3aHO-
CUTCS B TOM IOPSAJKE, B KOTOPOM HCIIOIb30BalIach B TekcTe 1,2 u
T.JI.

5. Cooeprrcanue noscnumenwvhoil 3anucku

B mosicHUTENBbHYIO 3alMCKy BKJIAJIBIBACTCS MCXOJHBIE CBeE-
JICHUS TI0 3asBKaM XO3SICTB WM B PE3yJbTaTe O3HAKOMIICHHUS C
o0BEKTaMU Ha MeCTe, MOANKUCAHHbIE MpernoaaBaTeneM. B ocranb-
HBIX CIIy4asiX UCXOIHbIE CBEICHUS onpeenstoTes mo [1].

[TosicHutenpHas 3amnucka OpOIIIOpyeTcs B TBEPAbIe KOPOUKH
WIHM U3 JIUCTOB BaTMaHAa M Yallle BCETO MPEACTaBIsAETCS U3 pasfe-
JIOB, YKa3aHHBIX Ha cTp 6.
BBenenue. BeeneHne He HymepyeTcs, HO CYATAETCS 3a CTPAHUILY.

[To TeXHHMYECKNM JXKypHaJIaM PacCMaTPHBAIOTCS MPOOIIEMBI B
Pa3BUTHH CEIBCKUX JJIEKTPOCHAOKAIOMINX yCTaHOBOK. KypcoBas
paboTa mpeacTaBIseTCs Kak YaCTHBIA ciydail perieHust mpooiie-
Mbl. O0beM BBesieHUs 1-2 CTpaHUIIBL.

5.1 Onpeoenenue pacuemnuvix mowHocmei
Ha 6600ax nompebumerei

3a pacueTHble MOUIHOCTH Ha BBOJAX NMPOU3BOJCTBEHHBIX,
OBITOBBIX U KOMMYHAJIbHO-OBITOBBIX MOTpEeOUTENEH MPUHUMAIOT-
csl HauOOJIPIIINE THEBHBIE WM BEYEPHUE MOJy4yacOBbIE MAaKCUMY-
Mbl. Pe3ynbTaTel H3MEpeHHi Wik pacuyera MOILIHOCTU CBOJASTCS B
Tabnuiy. B ciydae oTCyTCTBHSI pealibHBIX Harpy3ok mnorpeouTte-
Jei B KypcoBO# paboTe MOKHO MPUHUMATH 10 MPUIOKEHUSAM K
JJAHHBIM YKa3aHHUSM B COOTBETCTBHH C HOMEPOM 3aUETHON KHM)KKU.

9



Howmep BapuanTa onpeaenseTcs no npeanociaeaHed U NOoCIeaHEN
mudpe HoMepa 3aueTHOM KHXKKHU (mudpa cryaenra). Ecim Ho-
Mep 3aueTHOU KHIKKU 98731, TO BhInonHseTCS BapuaHT 31.

[To mepBoit mudpe Bapuanta (3) BEIOUPAIOTCS KOOPAMHATHI
crpoennii (Tab.111) umu [1, Ta61.2.1.] 1 HaHOCATCA HA TUIAH, I10-
CTPOCHHBIN Ha MuuTuMeTpoBke i Ha [I9BM. Ilo BTOpO#i mud-
pe BapuaHTa BeIOMparoTCs Koabl nmotpedureneit (tadur.l) wm [1,
Tab1.2.2], mo koropsiM B Tabmune 113 wnm [1, Ta61.2.3]. Haxo-
JUTCS HaMMEHOBAHUE TOTPEOUTENS C YCTAaHOBJIECHHONW MOIIHO-
CThI0. BeuepHue u THEBHbIE MAKCUMYMBI HATPY30K HAXOISATCS TI0
tab.I14 u 115 wim no [1, 2]. ITo BTOpO# 1udpe BapruaHTa HaAXo-
JTUTCSI HATpy3Ka JOMOB 0e3 KoHauinuoHepoB. Ecim mudpa 1, To
KOJ Harpy3ku - 601 u T.11

Tab6muma 1.1 — PacdeTHple MOIIIHOCTH HA BBOJAX MOTPEOUTEIICH

HOTpe6I/I_ P MakKkcC.JTH Q MakKcC.TH PMaKC.Be‘I Q MakcC.B€4 PMaKC.I[B
TeNnbPyc,. kBt KBap kBt KBap kBt

5.2 Onpeoenenue xonuuecmasa u mecma pacnonoxcenust TIT

KenarenbHo BbLAENATH OTAEAbHBIN TII 1715 Mpon3BOACTBEH-
HBIX U U1 OBITOBBIX MOTPEOHUTENel ¢ TaKUM PacuyeToM, YTOOBI
30Ha ux xaeuctBus He npesbimana 500 m. Ecnu ot TII nurtaercs
KOMOMHHMpOBaHHAs Harpys3ka, TO CJIeIyeT MpeayCcMOTpeTh pas-
JeNbHBIN yueT notpebisiemoit anekrposnepruu. Mecto TII Haxo-
JIATCSI IO METOMLY ONPEAENIEHUS LIEHTPa TSHKECTU HArpy30K, MOK-
HO Haxoauth Mecto TII ompenerneHneM IEHTpa TSHKECTU MOTEPH
sHepruu. Pe3ynbTaThl pacdyera CBOASTCS B TaOIUIly, B KOTOPOH
Xuorp » Ynorp ~KOOPJIMHATHI IOTPEOUTENS HA MTPOU3BOIBHO IPOBE-
JEHHBIX 0CsX; Xyr ,Y v, "KOOpAUHATEI MecTa TII.

Ta6muma 2.1 - Onpenenenne mecta TI1

Xu.T. Y]_I.T. XH.T- YH.T.

[Totpeburens |Xuorp: | Yrnomp-
p rom TOTP"Ipacyer |pacuer. |yTo4. |yTod.
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5.3 Ilpoxnadka mpacc aunuii u onpeoeierue Hazpy30K
Ha yuacmkax aunuti 0.38 kB

Tpaccsl JMHUM NIPOKIAABIBAIOTCA  BAOJIb JOPOr C
HAaMMEHBIINM KOJIMYECTBOM IlepeceueHuil Jopor. He nonyckaercs
nepeceuenne iuHuii 0,38 kB mexny coboit. I[Ipuyem ot TII
JOJDKHO OTXOAWTHh He Oonee 3-x ymHMA npu momtHocTH TII mo
160 xBA, ne 6onee 4-x nunuii npu momHoct 250 kBA. XKena-
TEJIBHO pacHpeeNiaTh Harpy3Ky MO JIMHUSAM TakK, YTOObl CeYCHHE
MPOBOJIOB Kaxaoi He mpesbimano 50 (70) mm. MoxHO Tpokiia-
IbIBaTh KaOeNbHBIC JIMHUU TPU HEOOXOAMMOM IKOHOMHUYECKOM
000CHOBaHUH.

Harpy3ku Ha y4acTkax onpenessitoTcs CyMMUPOBAaHUEM OT-
JIETbHO TIOTOKOB aKTUBHOW M PEAKTHMBHOW MOIIHOCTH C Y4E€TOM
koadpdunmenta ogHoBpeMeHHocTH Ko. DTOT KOapdunueHt Oe-
peTcst U3 TabJUIl B 3aBUCUMOCTH OT KOJIMYECTBA MOTpeOUTENeH.
[Ipu cymmupoBaHUU 2-X HArpy30K- JKWJIBIX JTOMOB MOKHO IpH-
Humatb Ko= 0,75, npu cyMMupoBaHuU 2-X Harpy3oK IPOU3BOJ-
cTBeHHbIX notpeduteneit Ko = 0,85. Ilpu cymmuposanuu 4-x mno-
TpeduTeneit (4-x kBapTupHbii xmion nom) Ko =0,6...0,56. Eciu
MOIITHOCTH HAarpy3ok oTnuaroTcs Oosiee, ueM B 4 paza, To Ko
YYHUTBIBACTCSI TOJHKO B MEHbIeH Harpyske. Torma ¢ Oosbiieit
Harpy3koil HEoOXOJMMO CKIaAbIBaTh JO0aBKY, COOTBETCTBYIO-
Y10 MEHbIIIeH Harpy3ke. BeanunHbl 7060aBOK COOTBETCTBYIOLIHE
MEHBIIINM Harpy3kaM MpUBOJSATCS B CIPaBOYHHKAX. Pe3ynbTaTsl
pacueToB cBojsATcs B Tabmuiy 3.1. CnoxeHne Harpy30K HE00Xo-
JTUMO TIPOU3BOJUTH OTACIBHO IS aKTUBHBIX W PEAKTUBHBIX
Harpy3oK, OTIEIbHO JIsi BEUEPHEro W I THEBHOTO MAaKCUMY-
MOB.

Ta6mmma 3.1.— Harpy3ku Ha ydacTKax CeTH
Jlunusa, wHomep|Py Qu  [Pses  |Qseu SMakc
y4acTka kBt |kBap |kBr |kBap [kBA

‘g_
>
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5.4. Obocnosanue Koruvecmaa u MOWHOCMU MPAHCHOPMAMOPO8
6 TI1
CymmupoBanueM Harpy3ok orxozasmux ot TII nunuit 380B
orpeneNnseTcss 00U TOTOK MOITHOCTH, poxoasamuid yepes3 TII.
Jlj1s 3TOT0 MOTOKa MOIIHOCTH OIpPENEsIOTCS MPUBEIEHHBIE pac-
YEeTHbIE 3aTpaThl JJIsl KAXKI0M MOIIHOCTH TpaHchopMaTopa ¢ yue-
TOM TOTO, YTO TpaHCHOpPMATOPBI MOTYT neperpyxkarncs. [1o kare-
ropuiiHOCTH TmoTpedurteneir (cM. [IpaBwmiia ycTpoicTBa 3JIEKTpO-
YCTAHOBOK) BBIOMpAETCS KOJIUYECTBO TpaHchopmartopoB B TII.
KomnaectBo TpanchopmaropoB B TII Takke MOKHO ONpPENEIUThH
110 MUHUMYMY IIPUBEJIEHHBIX 3aTpaT.

5.5 Bwibop ceuenuti npoeooos aunuti 380 B
Ceuenne MpoBOJIOB BEIOMPAECTCS HA KAXKIOM Y4acTKe JTMHHMA
10 9KOHOMUYECKOH TUIOTHOCTH TOKa C KOPPEKTUPOBKOI 1O Mexa-
HUYECKOW MPOYHOCTH, MO CTPOUTEIHHOM JTMHE MPOBOJIa Ha Oapa-
Oane. OKOHYATENbHOE CEeUEHUE MPOBOJIa BRIOMPAETCS MOCTE MPo-

BEPKHU CETH: — I10 OTKJIOHEHMIO HaNpsOHKEHUs y MOTpeOuTesell B
paboyem pexuMme; — Ha 3alyCK caMOro MOIIHOTO ACUHXPOHHOI'O
JJIEKTPOABUTATENs; — Ha BO3MOXKHOCTb OTKJIIOUEHHS OJIHO(a3-

HBIX KOpOTKUX 3amblkaHui (K3) 3auTHRIMU yCcTpOWCTBaMHU.

5.6 IIposepka cemu na omkiOHeHUE HANPANCEHUS
Y nompebumereti 8 paboyem pexcume
[lepen BBIMONHEHHMEM 3TOrO pasjiena HEOOXOAUMO IMpel-
CTaBJISITh PAa3sHUILy MEX]y IMOTepel, MajeHUeM U OTKJIOHECHHEM
HanpspkeHus. [loteps HanpsKeHUs BBIUMCISIETCS B peXUMax Mak-
CUMaJIbHOM M MHUHMMAJIBHOW HArpy30K Ha KaXkJIOM y4acTKe OT HcC-
ToyHUKa - muH 10 kB nuTaronieit noacTtaHuy A0 BBOJOB MOTpE-
oureneit. Ilpu oTCyTCTBHM CBEJEHHUH O MOTEpe HANPSKEHHS Ha
muaun 10 kB moxHOo npunuMats AU1o= 6 %. [IpuHnMaior oObIy-
HO JUISL pac4eToB Syyuy = 0,25 Syac. Ha ocHOBanmM pacueToB cTpo-
ATCA JUarpaMmbl U3MEHEHUs HaNpPsIKEHUH WM COCTaBIISIFOTCS
TaOJIMIbl U3MEHEHUH HampspkeHus. Y TMoTpeOuTened Hampske-
12



HUEHE JOJDKHO OTKJIOHSTHCS Oonee, yeM Ha + 5%. [Ipu HeoOxo-
JUMOCTH  CIEAYyeT WCIONIb30BaTh CPEACTBA PETYIUPOBAHUS
HaNpsDKEHUs Ha TpaHcopMaTope, MPOU3BOIUTEH 3aMEHY CEUCHUS
MIPOBOJIOB MJIM yCTaHABIMBATh KOHJEHcaTOpHbIe OaTapeu. [locne
MIPOBEJICHUS MPEIBAPUTEIBHBIX PACUECTOB MOXHO 3aIlOJHHUTH Ta0-
h117010%

Tabnuna 6.1- Pacuer norepu HanpsKeHUs

[ToTeps
[Toreps P
Hanps-
Harpsi-
Howmep P, Q, | Tox | Mapka | [nuna e | KCHAA
ydacTka | KBT |kBap [ygacTka | mpoBoJia | ydacTka Ha oT
acrie | HUaa
Y1 JUHUU

5.7 Ilposepka cemu Ha 3anyck

camoco MOUWHoO20 aﬂekmpodgueameﬂﬂ

B pexxume 3amycka acCMHXpOHHOT'O 3JIEKTPOJBUTATENs C KO-
POTKO3aMKHYTBIM POTOPOM B CETH NPOTEKAET MyCKOBOH TOK BO
BpEeMs TPOTaHUsl U pa3BOPOTa JABUraTeNs ¢ MEXAaHU3MOM, a 3aTeM
ycTaHaBlIuBaeTcss pabounii Tok. [IyckoBOl TOK B HECKOJIBKO pa3
IMPEBLIIACT HOMHWHAJBHBI TOK QJICKTPOABUIATCIIdA, BCIWYMHA
IIYCKOBOT'O TOKa OMNPEACIIACTCA AKTUBHBIM H HWHAYKTHBHBIM CO-
IMPOTUBJICHUCM JIBUTATCIA, @ BPEMA IMyCKa 3aBUCUT OT BCIMYMHBI
M30BITOYHOTO MOMEHTA JIBUTATENs HaJl MOMEHTOM MeXaHu3Ma U
OT MOMEHTa MHEepLUUU MexaHu3Ma. [IpoTekaHue myckoBOTro TOKa
IPUBOANUT K OOJBIIUM MOTEPSIM HANpsDKEHUs B MUTAIOLIEH ceTH
IIpn 3TOM HampsbkeHuE Ha 3aXHMax 3allyCKaeMOro JBHUIaTells
MOXKCET CHHU3UTHCA HACTOJIBKO, YTO H3-3a CHHIKCHUSA ITYCKOBOI'O
MOMCHTA JABUTATEIIb HC CMOXKCT Pa3BEPHYTh MCXAaHU3M. HOSTOMY
MIPH 3aIlyCcKe 3JIEKTPOJABUTaTENs] HEOOXOIUMO YUUTHIBATH MOMEHT
TpOraHus MEXaHu3Ma U COIMPOTHUBIICHUC HI/ITaIOH_[eI\/'I CCTU.

B 3aBHCMMOCTH OT MOIIIHOCTH IOJKJIIOYAEMOIO IBUTaTelNs U
OT CONPOTHUBJICHHUS BCEX DJIEMEHTOB MUTAIOLIEH ceTH OyneT u3Me-
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HATHCSI ITYCKOBOW TOK, MOTPEOJIIEMBI OT MCTOYHHMKA. 3a UCTOY-
HUK DPUHUMAETCS Takas TOYKa B CETH, B KOTOPOM B MOMEHT 3a-
MyCKa 3JIEKTPOABUTATENISI HAPSKEHUE U3MEHsIETCsl He Ooliee, ueM
Ha 5 %.

OueHb YacTo 3a TaKOW MUCTOYHUK NMpUHUMAIOT muHbl 10 kB
TII, Torma compoTuBjIeHUE TpaHChOpMaTOopa OIpEACIIeTCs Ha
HanpspkeHun 0,4 xB. BennunHa mycKOBOro TOKa HaXOJIUTCS IO
3akoHy Oma:

IHyCK = UHOM/(‘\/3 (ZTp+ZH+ZHyCK.£[B))!
I'ne Z., ; Z, — conporusiaenue tpanchopmaropa u aunHuu 0,38
KB; Znyck s — COIPOTHUBIECHUE IBUTATENs IPH 3aTOPMOKEHHOM
poTtope.
ZHyCK.Z[B = UHOM /(\/3 Il'IyCKki)’

rae Ki — macnopTHast KpaTHOCTh MTYCKOBOT'O TOKA.

Ecnu 3anmyckaeMblil IBUTaTelb CHUXKAET HANPSIKEHHUE HA BbI-
Bogax 10 xB TII Gonbiie, uem Ha 5%, TO B dopMmyle cieayer
YUUTBIBATH cCONpoTUBIeHUE JuHuKM 10 kB, mnpuBeneHHoe K
HanpspkeHuto 0,4 xB.

[To BenmMunHE MyCKOBOTO TOKA OMPEIEINM HAMpPsOKEHHUE Ha 3a-
JKUMax JBUTATENII B MOMEHT ITyCKa

U)IB. mycK \/3 InyCK ZHyCK.)lB s

CHIKEHHME HANpsHKEHUS HA 3a)KMMax JIBUTATENs B PEKUME
3amycka MPUBOJUT K CHIDKEHUIO MYCKOBOIO MoOMeHTa. JIro0oii
MOMEHT JABHratens (MyCKOBOH, MaKCHUMaJbHBIM, HOMUHAIIbHBIN)
MPONOPUMOHAIBHBI  KBaApPaTy MOABEACHHOTO K JBHUraTENIO
HaIpsKEHUs

MnyCK.uB:(U)JB./UHOM)ZMnyCK.HOM ’

r11e Muyc s — ITYCKOBOH MOMEHT JIBHUTATENsl, KOTJa K HEMY TOJ-
BesieHo HanpsbkeHHe Uy, Muyc.now— HOMUHATBHBIA ITyCKOBOM

MOMCHT JABUTIaTEClIA, OIPEACIIACTCA 4YEPE3 HOMHUHAJIBHYIO MOII-
HOCTb, CHUMACMYIO C Bajia 3JICKTPOABUI'ATCJIS B H/m:

MHyCK'HOM = Mnycx-uB kHyCK:P2HOMkHyCK/ ®xom
rac knyCK — CIIpaBO4YHasd KPaTHOCTb ITYCKOBOT'O MOMEHTA, Wyom —
HOMMUHAJIbHAsA 4aCTOTa BpAlllCHUA B pajl./c B mMomenT IMyCKa IBHU-

raTciib O1OJDKEH pa3BUBAaTb MOMCHT, HpeBBIIHaIOHH/Iﬁ MOMCHT TpO-
14



TaHusl MEXaHW3Ma Ha BEIWYUHY WU30BITOYHOTO MOMEHTA, YTOOBI
MEXaHU3M Pa3BOPAYMBAIICA C YCKOpPEHHEM. [l 3TOro JOIHKHO
BBITIOJIHSTBCS YCIIOBUE
MHyCK'L[B = MHyCK MCX+ MI/I36 ’

N30bITOUHBI MOMEHT TPUHUMAETCS Myss = 0,25Myoy 15
[Ipu MeHbIIEeH BemWYMHE M30BITOYHOTO MOMEHTA JIBHTATEIh MO-
KET Pa3BEpPHYTh MEXaHU3M, HO 3aTATHMBAETCS BpeMs 3alycka U
YBEJIMYHUBACTCS IEPETPEB OOMOTKH JABUTATEIIA.

Ecnu nocneHee HEpaBEHCTBO HE BBIMOIHSICTCS, TO HEOOXO-
JTUMO TIPUOIMKATH AJIEKTPOJIBUTATENb ¢ MEXAaHH3MOM K MCTOYHH-
Ky IIUTaHUS WK YBEJIMYMBATh CEYEeHHE IMPOBOIOB MUTAIOIIEH CETH.

5.8 Pacuem moxos Kopomxux 3aMblKaHuil
Pacuet TOKOB Tpexda3HbIX U 0HO(A3HBIX K.3. yA0OHEe Bce-
ro HPOU3BOJAUTH METOJIOM MMEHOBAHHBIX €JUHHI], IPU KOTOPOM
cornpotuBiieHus: TpaHcopmaropa u quHuu 10 kB npusogsaTcs k
crynean Hanpspkenust 380 B. Tok tpex¢aszHoro k.3. cumrtaercs
HENOCPEACTBEHHO 3a aBTOMAaTOM Ha JIMHUM, a TOK OJHO(Aa3HOro
K.3.- B CaMOW YJaJICHHOW TOYKE JINHUU.

|(3) = UHOM /( S (Zn0138 + ZT+ anO*));
rae Zy0,38 Zt — conpotuienus nunuu 380 B, Tpancpopmaropa,
Z; 10— conpotuBnenue aunun 10 kB, nmpuBeneHHoe K Hampsi-

xenuto 0,4 kB yepe3 kBaapaT xodduimenta tpanchopmanuy;
Zy10 = Z10(0,4/10)°.

U= Ugal( ZD134Z,er)
roe Z,%Y — CONPOTHUBIIEHUE TpaHcPopMaTopa TOKY 0JHO(AZHOTO
K3, Haxonurcs TOJBKO MO CIPaBOYHUKAM, HAIpUMEp JIsl TpaHC-
dbopmartopa 160 kBA
ZT(l) =1,07 Oma [2]; Zper — TOTHOE CONpOoTHBIIeHUE TIeTiH "(a3za-
Hyns" s nmuaun 380 B. Comporunenue neriu "daza-Hynp"
MOKHO TPUHHUMATh TIO CIIPABOYHBIM JAHHBIM, & MOXKHO BBIYHC-
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JATh IO CONPOTHBIEHUAM (hazHOro nposoza Ry ,, HyJIeBOro mnpo-
BoAa Ry , mmmHe neTinu Le;

Ziem= Ry R+ (X * L)

Onem

rie Xo wer— WHIYKTUBHOE IIOTOHHOE COIPOTUBIICHUE METIU
«(ha3HbIil - HyIeBOH MpoBOA», UIA Bo3AymHbIX JuHui 0,38 xB
MO’KHO IIPUHUMATh

Xower 0,6 OM/KM.

5.9 Bwibop annapamypsl mpancgopmamopuvix NyHKmMo8
Ha pucynke mso0paxaetcs cxema TII ¢ ammapatypoii. Beibopy
MOJIJIeKAT:
-I0 TOKaM Harpy3Kd, MPOTEKAIONINM [0 JTUHHUSAM, BBIOMpAIOTCS
ABTOMATUYECKUE BBIKIIOYATEIH, KOTOPHIE MPOBEPSIIOTCS Ha BO3-
MO>KHOCTh OTKJItOUeHus Ommkaiiiero u ynainenusix K3. Ecnu as-
TOMAaTHYECKHE BBIKIIOYATENN HE CHOCOOHBI OTKIIIOYHTH yJalIeH-
Hbie K3. ¢ Heo0X01MMOH 4yBCTBUTEIBHOCTHIO, TPEYCMATPUBAIOT
YCTaHOBKY 0o0Jiee COBEPILIEHHOM MOJIYIPOBOJHUKOBON 3aIIUThHI Ha
BBIKJIIOYATENIE, YCTAaHABIMBAIOT CEKLIMOHUPYIOIINE BBIKJIIOUATENIN
WIN 3aMEHSIIOT MIPEeIBApUTENIHO BEIOPAHHBIE CEUEHHS! TPOBO/IOB,;
— TpaHchopMaToOphl TOKA C MPOBEPKOM MO JOMYCTHUMOI Harpys-
Ke;—pyounsHuk Ha 380 B; — pa3zbenuHuTens (BBIKIIOYATENh
Harpy3ku) Ha 10 kB; — npenoxpanutenu Ha 10 kB; — pa3psn-
Hukn Ha 10 u 0,4 xB. [locne BriOOpa ammapaTypbl 3arogHIETCS
Tabnuia:

Tabnuna 9.1 - Beibop aBTOMaTHYECKUX BBIKJIIOUATENEH

Koag.
Homumn. Tok | Tok Tox ¢
Homep | Tox | Tumn as- qyB-
TEIJIOBOTO- | TPeX | OJHO-
JIVUHUM | Harp. | ToMara CTBHUT.3a
pacuenur. |da3s. k.3.|da3s. k.3.
ITUTHI
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5.10 Monnuezawuma nunuii snekmponepedavu u TI1

Onpenensrorcss MecTa yCTaHOBKH ITOBTOPHBIX 3a3€MIIMTE-
Jel, MECTa COEJUHEHUI KPIOKOB C 3a3€MIIMTEIISIMH, MECTA yCTa-
HOBKH Pa3psIHUKOB.
IIpousBoauTcs pacuer 3azeMIOIMX ycTpoucTs it TII u
IIOBTOPHOTO 3a3€MJIMTEIIA.

3axnouenue

B 3akitoueHUM MPUBOJSTCS OCHOBHBIE BBIBOJIBI, MOJTYYEH-
HbIE B pe3yJIbTaTe pacueToB. YKa3piBaeTcs 3PPEeKT OT BHEIPECHUS
MpeijlaraéMbIX HOBBIX PEIICHHA.

Cnucok UCHOIb30BaHHBIX UICTOYHUKOB (HE MEHbIIE 6).
Vcnonp30BaHHas JHUTEpaTypa MPEICTABIACTCS B COOTBETCTBUU C
I'OCT 7.1-84 na 6ubnmorpaduro. bubnmuorpaduueckue cChbUKA
OOBIYHO MOTYYArOT W3 CBEACHMI Ha 2 CcTp. KHUTU. B Oubmuorpa-
(UYeCKUX CChIIKAX CIEAYeT COOMIOAATh BCE 3HAKH MPETIMHAHMSL.

6.Cooepircanue cpaghuueckoii uacmu

I'paduueckas yacTb KypcoBOH pabOThI OTpakaeT pe3yiib-
TaThl pacyeTOB, OHA JIOJIKHA OBITH COIJIACOBaHA C TEKCTOM, B HEM
MOTYT TOBTOPSATBHCS PUCYHKH, IpeJCTaBlICHHblE B 3amucke. Ha
rpadU9ecKoM JIHCTE MOTYT pa3MeIaThCs:

1) Ilnan o6bekTa B MaciuTabe ¢ pacronokKeHUueM 3JaHuil, co-
OpyXeHHi ¢ 0003HauUeHHBIMH MaKCHUMAJIbHBIMUA Harpy3Kamu;
HaHECEHUEM JIOpOT, JIMHUHN AJIEKTPONEepeaayd C OIMOpaMH, MECT
YCTaHOBKH TIOBTOPHBIX 3a3€MITUTEIIEH M 3a3€MITUTEIIEH ISl TPO30-
3alUThI, (hOHApEH HapyKHOTO OCBELICHHUS.

2) Pacuernbie cxembl nauHuM 380 B c ykazanueM JiuH
y4aCTKOB, TOTOKOB MOIITHOCTH Ha HUX, TOKOB, CEYEHHUs IPOBOJIOB,
MOTEpPU HANpPsDKEHUS Ha Y4acTKaX, OTKJIOHEHHs HampsKeHUS Y
norpedureneil. 31ech ke MPeACTaBIAIOTCS PacueTHbIE TOUKH K.3.

M 3HAYCHU MOJIyYeHHBIX TOKOB K.3..
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3) Auarpammbl Wi TaOJUIBl U3MEHEHHs HAINPSDKEHHS B pe-
JKUMax MaKCUMaJIbHOW U MUHUMAJIBHON Harpys3okx;

4) OpuruHaJIbHbIE PELLEHUS, CXEMBbI, UCIIOJIb30BaHHBIE B pa-
00Te ¥ peKOMEHAYEMbIE K IPUMEHEHHUIO.

Bce deprexu n cxeMsl npuBogsaTcs B coorserctBuu ¢ ['OC-
Tamu Ha ycnoBHbIe rpaduyeckre n300pakeHusl.
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1. I'noccapuii

Asapuiinotit pexrcum mpancgpopmamopa Pexum paboThl, npu
KOTOPOM HampsKeHHUE UM TOK OOMOTKH, WIN 4YacTH OOMOTKH Ta-
KOBBI, YTO IIPH JOCTaTOYHOM IPOAODKUTEIBHOCTH 3TO YIpOXKaeT
MOBPEXJICHUEM WIN pa3pylleHneM TpaHchopmaropa.
ABTOMaTH4YeCKHH BBIKJIIOYaTeNb BbIKItoyarens, IpegHa3Ha-
YEHHBIN U1 aBTOMaTUYECKON KOMMYTALUU MIEKTPUUECKOU LIETIH.
ABToTpaHchopmarop Tpanchopmarop, ABe wiu 6o1ee 0OMOTOK
KOTOPOT'O TajlbBAaHMYECKU CBS3aHBI TaK, YTO OHU UMEIOT OOMIYIO
4acTb.

Arperar mnpeo0pa3oBaHMs 4acTOThl /[Burarenp-reHeparop, C
MIOMOILbI0 KOTOPOT'O MEPEMEHHbIN TOK OJHOM 4acTOThl Ipeolpa-
3yeTCs B IEPEMEHHBIN TOK IPYroW 4YacTOTBHI.

AKKymyaaTop ['anpBaHMYECKUI DJJIEMEHT, NpeJHa3HAYECHHBIN
JUIsL MHOTOKPATHOI'O paspsi/ia 3a CHYET BOCCTAHOBIICHHSI €MKOCTH
IIyTEM 3apsia JIEKTPUIECKUM TOKOM.

AKKyMyJasiTOpHast O6aTtapest DJIEKTPUUECKU COCAMHEHHbBIE MEXK-
Iy coOOH aKKyMYJISITOpbI, OCHAILIEHHbIE BBIBOJIAMU M 3aKJIIOUEH-
HBIE, KaK IIPaBUIIO, B OJTHOM KOPIIYCE.

AKTHBHasl Henb DJEKTPUYECKas LEMb, COAEpKallasi HICTOYHUKHU
JIEKTPUYECKOMN SHEPIUU.

AKTHBHBII IHM3JIEKTPUK JIM3JIEKTPUK, CHOCOOHBIH TeHepupo-
BaTh, IPEOOPA30OBHIBATh WM YCUIMBATh DJIEKTPUUECKUE CUTHAIIBI
B DJIEKTPUYECKOM LIEMH.

Apmatypa usouasaropa Yacte n304TOpa, NpEeIHA3HAYCHHAS JJIS
MEXaHMYECKOT0 KPEIJIEHUS K AJIEKTPOYCTaHOBKaM MJIM 0OBEKTaM.
ACHHXPOHHBII IBUraTejb ACHHXpPOHHAs MallMHA, paboTaromas
B pEXKHUME JABUTATEIIA.

ACHHXPOHHAs1 MalIMHA ManiHa IepeMEeHHOro ToKa, y KOTOpOu
OTHOILIEHUE CKOPOCTH BpAIllCHUS U YaCTOTHI CETH, K KOTOPOU Ma-
LIMHA NIOJKIIF0YEHA, HE ABJISIETCS IIOCTOSHHON BEITUYUHOM.
ACHMHXPOHHAsI MAIIIMHA ¢ KOPOTKO3aMKHYThIM poTopoMm ( Ko-
POTKO3aMKHYTas MalllHA ).
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ACHHXpOHHAasI MalllMHA, Y KOTOPOH pOTOp BHINOJIHEH B BUjE Oe-
JINYbEU KIIETKH.

AcCHHXpOHHasi MamIMHA ¢ (a3HBIM POTOPOM ACHHXpPOHHAs Ma-
IIMHA, Y KOTOPOH 0OMOTKa pOTOpa MPUCOEIUHEHA K KOHTAKTHBIM
KOJIbIIaM.

bak Tpancdopmaropa bak, B KOTOpOM pa3MeniaeTcs aKTUBHas
yacTe TpaHcopMaTopa WIM TpaHC(OPMATOPHOrO arperara c
KUAKUM TAIIEKTPUKOM, T'a30- WIN KBapLEHAIIOJHEHHOTO.
Be3onacHoe paccrosinme HaumMeHbluee paccTOSIHUE MEXIY ue-
JIOBEKOM M UCTOYHUKOM OIACHOT'O U BPEIHOI'O IIPOU3BOJCTBEHHO-
ro ¢akTopa, Ipu KOTOPOM YEJIOBEK HAXOJUTCS BHE OMACHOM 30HBI
Be3onacHoe cBepxHu3koe HanpsikeHue Hampspkenue B 1enw,
JIEKTPUUECKU OT/EJICHHONW OT MHTaroUIel ceTn 0e30IacHbIM pas-
JenuTeNbHbIM TpaHcopMaTopoM, He npesbimatoniee 50 B nepe-
MEHHOTO ToKa Wi 50\2 B my/bCHpYIOMEro MoCTOSHHOrO TOKA
MEXy MPOBOJHUKAMU WM MEXAY JHOObIM IPOBOJHUKOM U 3€M-
nen.

Be3onacubie ycaoBusi Tpyaa CocTosiHME YCIOBMM Tpyna, Npu
KOTOPBIX BO3JEHCTBHE Ha PaOOTAIOMIETO OMACHBIX W BPEIHBIX
IPOU3BOJCTBEHHBIX (PAKTOPOB HCKIIOYEHO WJIM BO3ZEHCTBHE
BPEIHBIX MTPOU3BOJCTBEHHBIX (PAKTOPOB HE MPEBBIIIAET MPEAEIb-
HO JIOIYCTHMBIX 3HAYECHHUH.

besonacHblil pa3aenurebHbI TpaHncpopmarTop Pasnenurens-
HBI TpaHCpOpMaTop, MperHA3HAYEHHBIH A NHUTAaHUS Ierneil
CBEPXHHM3KUM 0€30MacCHBIM HalpsKEHUEM.

BiokupoBaHue B 3J1eKTPOTEXHHYECKOM YCTPOMCTBe HIII.
bnokupoBka OcyiiecTBieHHe JIOTMUECKOH (YHKIUM 3alpera B
IIEKTPOTEXHUYECKOM YCTPOICTBE.

brnokupoBka 3MeKTpOTEXHUYECKOro u3Jienus (yCcTpoWcTBa) HAIM .
brnokupoBanne YacTb 30€KTPOTEXHUUYECKOTO H3AenMs (YCTpOM-
CTBa), IpeJHa3HAuUEHHAs JJIs IPEJOTBPALLCHHS UM OTpaHUYCHUS
BBITNIOJIHEHMS ONEpAalluii OJHUMU YacTSAMHU U3JENUS IIPU OmIpene-
JICHHBIX COCTOSIHUSIX WJIM INOJIOKEHMSIX APYTUX 4acTeW M3JENHs B

Oeax npeaAyrnpexKACHUs BO3HUKHOBCHHUSA B HEM HCEAOITYCTUMBIX
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COCTOSIHMI WJIM UCKJIIOUEHUS JOCTYIA K €r0 4acTsAM, HaXOJAI1M-
Csl IO/ HANIPSKEHUEM.

Bymaxunast uzoasiumus M3omsiuus u3 neHT kabenbHoi Oymaru
BBoaHnoe ycrpoiicTBO 3anuparoiuiics INUTOK, YKPEIJIEHHbIA Ha
Hapy>KHOM CTEHE 3[aHus U NpeHa3HAYCHHBbIN U1 BBOJA HApYX-
HOM MPOBOAKU UK Kalessi, X MOCIEAYIOLIEro BBOIa B 3/1aHUE U
TPaH3UTHOTO BBIBOJIA, HAYLIETO K CIAEAYIOIIEMY 3/IaHHUIO.
Boano-pacnpenesnuresbHoe ycTpoiicTBO COBOKYIHOCTH KOH-
CTPYKIIMH, anmapaToB ¥ MpUOOPOB, YCTaHABIMBAEMBIX Ha BBOJIEC
MUTAIONIEH JMHUU B 3[JaHWE WJIH B €ro 00OCOOJEHHYIO 4acTh, a
TaK)K€ Ha OTXOSIIUX OT HETO JIMHUSAX.

BeTBb 23JIeKTPpHYECKOM WLeNH YYacTOK AIIEKTPUYECKOM LElH,
BJI0JIb KOTOPOT'O IIPOTEKAET OUH U TOT XK€ TOK.

Bo30yaurennr I['eHepatop, KOTOpBI BbIpabaThIBa€T BCIO WIIH
4acTb HSHEPruM, TpeOyemon aisi BO30YXKACHUS DIIEKTPUUYECKOM
MAalIUHBI.

Bo3nymnas qunus daexkrponepenauu (BJI) Jlunus snexrpomne-
pelayu, MpoBoJa KOTOPOM MOJAEPKUBAKOTCS HAJ 3€MJIEH C MO-
MOILIBIO OIIOP, U30JIATOPOB.

Bo3zaymnsiii Tpancgopmarop Cyxoil HerepMeTHUHBIM TpaHC-
dhopmaTop, B KOTOPOM OCHOBHOM M30JIMPYIOIIEH U OXJIaXKIA0IIeH
Cpenol CIyXHUT aTMOC(HEPHBIN BO3IYX.

BoccTranoBiieHHe HaNpsKeHUs1 Y BEJIIMUEHUE HANIPSDHKEHUS T10CTE
€ro IMOCaJKu, IpOoBaja WM UCUYE3HOBEHHUS O 3HAYEHUS, HAXOMS-
HIerocsl B JOIYCTUMBIX NpeAesax Ul yCTaHOBUBLIETOCS peXUMa
paboThI CUCTEMBI AJIEKTPOCHAOKEHHUS.

Bpamarmasics 3jiekTpuyeckass MAIIMHA DJIEKTPOTEXHUYECKOE
YCTPOMCTBO, peaHa3HaYeHHOE I NPeoOpa3oBaHMs SJHEPTUN Ha
OCHOBE 3JIEKTPOMAarHUTHOW WHAYKIIMU W B3aUMOJEWCTBUS Mar-
HUTHOTO TIOJISI C 3JIEKTPUYECKUM TOKOM, COZEpIKalllee 110 KpaiiHen
Mepe, JIBE€ YacTH, y4acTBYIOIIME B OCHOBHOM IIpoliecce mpeolpa-
30BaHUs M MMEIOIIME BO3MOXKHOCTh BpalaThCsl WIH MOBOPAYU-
BaTbCsl OTHOCUTENIBHO JIPYT Ipyra.
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BpemenHoe nepenanpsizkenue [1oBbIIICHNE HANPSDKEHUS B TOY-
K€ AJeKTpuyeckoi cetu Bbime 1,1 U HOM IpOgoKUTEIbHOCTBIO
6omee 10 Mc, BO3HHKAIOIIEE B CUCTEMaX AJIEKTPOCHAOKEHHUS TIPU
KOMMYTalUsAX WM KOPOTKUX 3aMbIKaHHSIX

Bpemsi cpadaTbiBaHusi JIeKTpUYecKOro pesie Bpems or mo-
MEHTa, KOrJa BXOIHAas BO3JECHCTBYIOIIAS WJIM XapaKTEpHUCTUYeE-
CKasl BEIMYMHA JJICKTPUUYECKOIO pele, HaXOZSAIIErocs B Hadalb-
HOM WJIM UCXOJHOM COCTOSIHMM, IPUHHUMAET B 3a/JIaHHBIX yCJIOBH-
SIX OIPENETICHHOE 3HAYEHME, 1O MOMEHTA, KOT/a PeJie 3aBEpIlacT
cpabaTbIBaHUE.

Bcenomorareasnass o6MoTrka OOMmoTka TpancdopmaTopa, He
npeJHa3HayYeHHasl HEeNOCPEACTBEHHO Ui MpUeMa SHEpruu Ipe-
00pa3yemMoro wiu OTJa4M SHEPruH MpeoOpa30BaHHOIO IEepeMEH-
HOT'0 TOKAa WJIM MOIIHOCTh KOTOPOH CYILIECTBEHHO MEHBIIE HOMU-
HaJIbHOW MOLIHOCTH TpaHcopmaropa

BcenomoraresqpHasi nmenb HHU3KOBOJIBTHOIO KOMILJIEKTHOIO
yerpoiicrBa (HKY) Bcee TokoBenymue ywactu HKY, BkiroueHHbie
B 1IeMb, NPEAHA3HAUYECHHYIO Ul YIpaBJICHUs, U3MEPEHUs, CUTHa-
JM3alMU, PETyIUpOBaHMs, 00padOTKU M Mepesadn NaHHBIX U T.1.
U HE SIBJIIOILYIOCS TJIaBHOM LIETIBIO.

BcnomoraresqbHasi  nenb  3J1eKTPOTEXHHYECKOI0  M3/e/Ius
(yerpoiicTBa) DiekTpuyeckasl Lelb Pa3IMYHOTO0 (PYHKIHMOHAIb-
HOT'O HA3HAYECHMS, HE SIBJIAIOINAACA CHIIOBOM AJIEKTPUYECKOU Iie-
IbI0 SJIEKTPOTEXHUUYECKOTO U3/IeNus (yCTpOHCTBa).

Bcerpoennas moacraHmusi ODIEKTpUYECKas MOJCTAHLMS, 3aHU-
Marouiasi 4acThb 3JaHHsl.

Bcerpoennbiii  Tpancopmatop TpanchopmaTop, KOTOpBIi
BMOHTHPOBAH B JJIEKTPUUYCCKUNA OBITOBON MpUOOp WM B 000pY-
JIOBaHHE OMPEJIEIIEHHOTO Ha3HAUEHUSI.

Bropuunasi o0MoTka TpancpopmaTopa O6MOTKa TpaHchopMa-
TOpa, OT KOTOPOH OTBOAUTCS SHEPrus NmpeoOpa3oBaHHOIO Iepe-
MEHHOTO TOKa.
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Bropuunasi o6morka (TpaHcopmaTopa Hanpsikenus) OG-
MOTKA, KOTOpasi MUTAET LENH HANPSHKEHUS U3MEPUTEIbHBIX MPHU-
O0pOB, CYETYMKOB, YCTPONCTB 3aIUTHI U (MJIN) YIIPABICHUS.
Bropuunas o6morka (Tpancopmaropa Toka) O6GMOTKa, KOTO-
pasi mMTaeT TOKOBBbIE LEMH M3MEPUTEIbHBIX NMPHOOPOB, CUETUH-
KOB, YCTPOWCTB 3aILUThI U (WJIN) YIPaBICHUS.

Bropuunasi nenb BHemHss nens, moaydaroniasi CUTHajbl OT
BTOPUYHOM OOMOTKH U3MEPUTEIILHOTO TpaHchopMaTopa.
BropuuHoe Hanpsikenue (TpaHcdopmaTopa HaNpsIKEHHS)
Hanpsbkenue, BO3HMKAOIIEe Ha BBIBOAAX BTOPUYHONW OOMOTKH
TpaHchopmaropa HampsDKEHHs, KOrJa K TEepBHYHOM OOMOTKE
MIPUJIOKEHO HAIIPSIKEHHUE.

Bropuunbie menu 3jaexkTpoctaHunu (moacraHumu) CoOBOKYyII-
HOCTb Kabeliell 1 MPOBOJIOB, COEIMHSIOIINX YCTPOICTBA yrpaBie-
HUS, aBTOMAaTUKH, CUTHAJIM3ALUH, 3alUThl U U3MEPEHUS IEKTPO-
cTaHIUU (TIOJICTAHIINH ).

Bropuunblii Tok (Tpancopmaropa Ttoka) Tok, mpoTeKaronmi
10 BTOPUYHOM OOMOTKE TpaHc(popMaropa TOKa IMpPH MPOXOXKJe-
HUM TOKA I10 TIEPBUYHON OOMOTKE.

Bxoa Tepmun, nmpumeHsieMblii K BeIMUMHAM (HampshKeHHE, TOK,
UMIIEJAHC...) UM KOMIIOHEHTaM (3a’KHMbI, MPOBOJHUKHU...), CBS-
3aHHBIM C ITOJIYYEHHEM WIIM OT/AAa4€il MOITHOCTH WJIN CUTHAJA.
Bxoanasi nens 3jekTpu4yeckoro pejge CoBOKYIHOCTb JIEKTPHU-
YECKUX IMPOBOJAIIMX YaCTEH 3JIEKTPUUECKOTO peje, MPUCOeu-
HEHHBIX K BBIBOJAM, K KOTOPBIM IPUJIOKEHA BO3JEHCTBYIOIIAS
BEJIMYMHA.

BriBoa BbICOKOro HampsizkeHMsi BbIBOJ, npeHa3HAYCHHBIN 1JIs
COEJIMHEHMS C LIETbIO IEPBUYHOTO HAMPSIKEHUS.

BbiBonx KOMMYyTAaUMOHHOro amnmapara TokoBemymias 4YacTh
KOMMYTAllMOHHOTO ammapara, peJAHa3HauYeHHas sl COEAVNHEHMUS
€r0 C BHEIIHUMU IPOBOJHUKAMHU JIEKTPUYECKUX LIENEN.
Beixarouarens KoHTakTHBI KOMMYTallMOHHBIN amnmapar, CIIO-
COOHBIN BKJIIOYATh, MPOBOAUTH M OTKJIIOYATh TOKU MPU HOPMAb-

HBIX YCJIOBHAX B LOCIIH, 4 TaKXKC BKIKOYATh, IPOBOJUTH B TCUCHUC
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HOPMHUPOBAHHOTO BPEMEHU M OTKJIIOYATh TOKH NP HOPMHUPOBAH-
HBIX HEHOPMAJIbHBIX YCIIOBUSIX B IIENH, TAKUX KaK KOPOTKOE 3a-
MBIKaHHE.

Beikirouarenbs Harpysku Beikiarouarens, NpelHa3Ha4CHHbIN
JUIsL KOMMYTAIMH 3JIEKTPUYECKUX LETIEH B HOPMAJIBHBIX YCIOBUAX
JKCIITyaTalluy U B ONPEICIICHHBIX YCIOBUAX MEPETPY3KH, a TAKKE
JUIS TIPOIYCKaHUs B TEYEHHUE 3aJaHHOIO MHTEpBaJla BPEMEHH TO-
KOB B YCJIOBHSIX, OTJIMYHBIX OT HOPMAJIBHBIX

BbipaBHMBaHNe NOTEHUHMAJIOB MeETO/ CHW)KEHUS HAINPSIKEHUS
IPUKOCHOBEHUS M Iara MeXJIy TOUYKaMHU 3JIEKTPUUYECKOM Lienu, K
KOTOPBIM BO3MOKHO OJIHOBPEMEHHOE IIPUKOCHOBEHUE WJIM HA KO-
TOPBIX MOKET OJTHOBPEMEHHO CTOSITh YEJIOBEK.

Boiciiee HanpsikeHue Tpancgopmaropa HaubGomnbinee us Ho-
MHUHAJIBHBIX HaNpsHKeHUH 0OMOTOK TpaHchopMaTopa.

Bobixoa TepmuH, npuMeHsieMbli K BeIMUMHAM (HANpsDKEHUE, TOK,
UMIIEJIaHC...), CBA3aHHBIM C MOJTY4YE€HUEM WIN OTAa4el MOIHOCTH
WIM CUTHAJIA.

Boixognas BeqmumHa TOK miM HanpsbKeHUE Ha 3a)XHMax, pac-
CMaTpPUBAEMBbIX KaK BBIXOJI LIEIIH.

I'azopaspsianas namna PaspsigHas namna, B KOTOPOW 3JIEKTPHU-
YEeCKUH pa3ps] MPOUCXOAUT B rase.

I'asorennas namna [anoreHHas namma, BHyTpH (WIK B) 3aMKHY-
TOTO (3aMKHYTOM) MPOCTPAHCTBA COAEPXKUTCSI MHEPTHBIN ras, ra-
JIOTEHBI WIIM €TI0 COCIUHEHUS.

I'enepatop Mammna, npeoOpa3yromias MEXaHUUECKYIO SHEPTHUI0
B DJIEKTPUYECKYIO.

I'enepaTop mepemenHoro toka ['eHepaTop, BeIpabaThIBarOIIMiA
NEPEMEHHBIN TOK U HaMpsKEHHE.

I'enepaTop mocrosiHHOro Toka ['eHeparop, BeIpabaThIBAIOIIMIA
MOCTOSIHHBIN TOK M HaIlpsDKEHUE.

I'epkoHOBOe peJie DIEKTPOMarHUTHOE pelie ¢ FEPMETU3HPOBaH-
HBbIM MarHUTOYIPAaBISEMbIM KOHTAKTOM.
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I'ubkunii kadenp Kabenb, or xoroporo TpedyeTcst THOKOCTh B
IIPOLIECCE AKCIUTyaTallud U KOHCTPYKLUS U MaTepuaibl KOTOPOTo
OTBEYAIOT ITOMY TPEOOBAHUIO.
I'maporeneparop CuHHXpOHHBIH TI'€HEPAaTOp, INPUBOAUMBIN BO
BpallleHHe OT T'HIPaBIMYECKO TYpOUHBI.
I'mpasinaa u30JsTOPOB Y CTPOUCTBO M3 IBYX MM OOJiee T0IBEC-
HBIX HU30JISITOPOB, MpPEIHA3HAYEHHBIX JUIsI TMOKOTO COEIUHEHHS
MIPOBOJIOB BO3AYIIHOW JIMHUU AJIEKTPOIIEpEaut, MoABepraroliee-
Cs1 BO3JEHUCTBUIO PACTITUBAOIICH CUIIBI.
I'maBHas wm3onsaumsa o0MoTkM M3o0sdumga oOMOTKHM OT yacTeit
OCTOBA U OT JIPYTHX OOMOTOK.
I'naBHas nenb HU3KOBOJBTHOI0 KOMILIEKTHOIO YCTPOMCTBa
(HKY) Bce TokoBenymue yactu HKY, BkitoueHHble B LElb,
MpeAHa3HAYEHHYIO IS [IepeJaut dJEKTPUUECKON SHEPTUH.
I'ny6oknii BBoa Cucrema »JIeKTpPOCHAOKEHHS MOTPEOUTENS OT
3JIEKTPUYECKON CETH BBICLIErO KJlacca HaIpSKEHUs, XapaKTepu-
3yemasi HAMMEHbIIIUM YHCIIOM CTYyTNeHel Tpanchopmanuu.
I'padpux Harpyskm 3HeproycranoBku mnorpedutensi Kpusas
M3MEHEHHI BO BPEMEHHU HArpy3KH YHEPTOYCTAHOBKH MOTPEOUTEIS
I'po3o3amuTHbiii Tpoc IIpOBOOHUMK, 3a3eMIICHHBIN HENOCPEN-
CTBEHHO WJIM Y€pe3 UCKPOBbIE MPOMEXKYTKHU, PACTIONOKEHHBIN HaJl
(da3HBIMU MPOBOAAMHU BO3IYLIHON JMHHUU DJIEKTPONEperaund WIn
MOJICTAaHIMHU U NPEJHA3HAYECHHBIN ISl 3alUThl UX OT NOPaXKECHHUS
MOJIHUEH.
I'py3onecymuii kab6ean (nmposoa) KaGenb (mpoBoa), KOTOpBIi
IIOMHMO CBOEr0 OCHOBHOT'O Ha3HA4YE€HMsI OJTHOBPEMEHHO IpeIHa-
3HAuYeH JJs MOJBECKH, TSHKEHMS, a TaKKe MHOTOKpATHBIX CITycC-
KOB, NMOJABEMOB, yII€p>KaHUs Ha 3aJaHHOW BBICOTE M TOPU30HTAIIb-
HOTO nepemenieHus (OyKCHUpOBKH) TPY30B.
I'pynna coenmnennii o0mMoTOK TpaHcdopmaTtopa VYriosoe
CMEIIEHUE BEKTOPOB JTMHEUHBIX MEKTPOJBIKYIIUX CHII 0OMOTOK
(CTOpPOH) CpelHEro M HU3LIEr0 HANpPSHKEHWH IO OTHOLIEHUIO K
BEKTOpAaM COOTBETCTBYIOIIUX 3JIEKTPOJABHKYIIUX CHJI OOMOTKH
(CTOpOHBI) BBICILIETO HAMPSYKEHUSI.
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JBurarens Marna, mpeoOpa3yromas JeKTPUIECKYI0 YHEPTHIO
B MEXAHUYECKYIO.

JBuraresib-reHepaTop Arperar, COCTOSIIMI U3 OJHOTO WIH 00-
Jiee JBHTraTeliel, MEXaHWYECKU CBSI3aHHBIX C OJHUM WU OoJjee
reHepaTopaMu.

JIBurarejib MaJoid MoIIHOCTH J[BUTraTenb ¢ JJIUTEILHOM HOMH-
HaJbHOM MOIIHOCTBIO, HE IPEBBIIIAIONICH YCIOBHO IMPUHATOIO
npeaena 1,1 kBt npu 1500 06/mMuH.

JBuraresp o01ero Ha3Hayenus JlBurareiib, CKOHCTPYHPOBAH-
HbIM, BHECEHHBIM B KaTaJOT U MOCTABJICHHBIA B COOTBETCTBUU CO
CTaHJApPTU3UPOBAHHBIMHU PA0OOUYMMH XapAKTEPUCTUKAMU U HUMEIO-
M MEXaHUYECKYI) KOHCTPYKIMIO, MO3BOJISIONIYIO AKCILUTyaTH-
pPOBATh €ro B OOBIYHBIX YCIOBUSX, 0€3 KaKUX-TMOO CHeIHaTbHbIX
OTpPaHUYECHUM.

JIBuraresib mepeMeHHOro TOKa J[Burarenas, pabOTAOIINKN OT ce-
TU NIEPEMEHHOT0 TOKA.

JlBUraresib MOCTOSIHHOIO TOKA J[BUrarenb, paboTaromuUl OT ce-
TH MOCTOSIHHOTO TOKA.

JABurareqaun ¢ HopmajabHbiM KIIJI JlBurarenu oOmenpomsiii-
neHHoro HaszHauyeHust, KIIJ[ KoTOphIX COOTBETCTBYET YPOBHIO, J10-
CTUTHYTOMY B TIPOM3BOJICTBE JiBUTaTenei cepun Al.

JABurarean ¢ nopbimieHHbIM KII/I (QHeprocoeperaromme nBu-
rareju) J[Buratenu oOUIEMPOMBIIIEHHOTO Ha3HAYEHUs, Y KOTO-
pPBIX CYMMAapHBIE IMOTEPH MOIIHOCTH HEe MeHee ueM Ha 20 %
MEHBIIE CYMMAapHBIX MOTEPh MOLIHOCTH JBUTATEIEH C HOpPMasb-
HbIM KII/] TOi1 k€ MOIITHOCTH M YacCTOThI BpaIllCHUS.

JBoiiHass u3oasUUs DJICKTPUYECKAs W30JSLHUS, COCTOSIAs U3
paboueli ¥ JOTIOTHUTETHLHON H3OJISIIHH.

M3omsamms, cocTosmas U3 OCHOBHON M JIONOJIHUTCEIBHOM H30JIs-
LUU.

JByxo0moTouHblii TpaHncopmaTop Tpancopmarop, umero-
W 1BE OCHOBHBIE TAIbBAHUYECKU HE CBSI3aHHBIE OOMOTKH.
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JByx¢a3noe npukocHoBeHrne OIHOBPEMEHHOE ITPUKOCHOBEHHUE
K JABYM (a3aM 3JIEKTPOYCTAaHOBKH, HaXOMSALICHCS MMOJ HampsiKe-
HUEM.

JeiicTByloliee 3HaYeHHe HANPSKeHUsS] NPOMBILLICHHON 4a-
crorbl Kopenb kBajpaTHbIi U3 cpeaHero apupMeTH4ecKoro
KBaJpaTOB 3HAYCHHI HANPSKEHUS 32 BPEMS OJTHOTO [IEPUOJIA.
JIuHaMu4YecKasi yCTOHYMBOCTH IHeprocucreMbl CrocoOHOCTh
SHEPTrOCUCTEMBI BO3BPAIAThCA K YCTAHOBUBIIEMYCS PEXUMY I10-
Clie 3HAUMTENBHBIX HapylIeHHH Oe3 mepexoja B aCMHXPOHHBIN
PEXUM.

JuaiexkTpuk BelecTBo, OCHOBHBIM 3JEKTPUUECKUM CBOMCTBOM
KOTOpOTO SIBJISIETCS CIOCOOHOCTh MOJSIPU30BATHCA B AJIEKTpUYE-
CKOM I10JI€.

JAuminexkTpuyecknit marepuaj Marepuan, npeaHa3HaYEHHBII
JUTSl UICTIOJIb30BaHUS €ro JUAJIEKTPUUECKUX CBOMCTB.
Juanexkrpuueckue norepu (Ilorepu) MomHoCTh, BbIAEIAIONIA-
SCsl B JIUAJIEKTPUKE IPU BO3JAEHCTBUM HA HErO 3JEKTPUUYECKOIO
OIS

/lo0aBouHble MoTepu B ToKoBeAymmx 4vactax [lorepu ot To-
KOB, HaBEJEHHBIX IIOJIEM pacCesiHUs B TOKOBEAYIIMX YacCTsX
TpanchopmaTopa.

/lo0aBouHbIe MOTEPH B JjeMeHTaX KOHCTpykuui Ilorepu or
THCTEPE3NCa U BUXPEBBIX TOKOB, BOZHUKAIOIINE B METAININYECKUX
JeTasix TpaHcpopmaropa OT BO3AEHCTBUS MO paccesHusl.
JoaroBeunoctb CBOHCTBO 00BEKTa COXpaHATh pabOTOCIOCOO-
HO€ COCTOSIHUE NPU YCTAHOBJIEHHOM CHUCTEME TEXHHUYECKOIo 00-
CIIy>)KMBaHHs U PEMOHTA.

JonosHUTeIbHAA M30JIALMA DJIEKTPUUECKas U30JSALUS, peay-
CMOTpEHHas TOMOJHUTENbHO K pabouell M30JALUU IS 3allUThI
OT MOPAKEHUS IIEKTPUUECKUM TOKOM B CIIydae MOBPEXKACHUS pa-
004eil U30MAIUN.

HezaBucumas uzonsanus, NpeiyCMOTPEHHAsI B JONOJIHEHHE K OC-
HOBHOH M30JIALIMY C 1IeNBI0 00eCTIeYeHuUs 3aIUThl OT MOPaXKEHUs
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IEKTPUYECKUM TOKOM B CIIydae IOBPEXKIACHHUS OCHOBHOU H30JI5-
L1Y.

JonmycTumasi aBapuiiHasi meperpy3ka lIleperpyska Tpancgop-
Maropa, JOIyCTHMasl B aBapUMHBIX pEeXUMax, BEIIMYMHA U JUIU-
TEIBHOCTh KOTOPOH YCTaHOBJICHBI HOPMATUBHBIMU JIOKYMEHTAMH.
JomycTumas neperpyska Ileperpyska tpancdopmaropa, paspe-
LICHHAss HOPMAaTUBHBIM IOKYMEHTOM.

JdonmycTuMblid JUIMTENbHBIN TOK (MPOBOAHMKA) TOK, KOTOPBIM
MOXET JUIMTEIbHO MPOTEKATh [0 IPOBOJHMKY, IPUYEM YCTAHO-
BUBILIASICS TEMIIEpaTypa MPOBOJHUKA HE JOJDKHA IIPEBBIIATH 3a-
JJAHHOE 3HA4YEHUE IIPU ONIPEACIICHHBIX YCIOBUAX.

JonycTumblii pexxum HArpy3ku tpaicgopmaropa Pexum npo-
JOJDKUTENIBHOW Harpy3ku TpaHcopmaropa, NpU KOTOpOil pac-
YEeTHBIH M3HOC H30JIAIUM OOMOTKHM OT HarpeBa He MPEBOCXOAMT
U3HOC, COOTBETCTBYIOLIMM HOMUHAIBHOMY PEXXHUMY PaOOTHI.
JAyTtbeBoe oxuaxnenue OxiaxieHue TpaHcpopmaropa ¢ uc-
II0JIb30BAHNEM NIPUHYJUTEIIBHOTO MOBBIILEHUS CKOPOCTH JBUXKE-
HUS BO3]lyXa, OXJIaXXJAIOIIEr0 OTACIIBHBIC YaCTU CUCTEMBI OXJIA-
KJICHUS WM aKTUBHYIO YacTh TpaHcopmaropa

EmMkocTHOM AeiuTes b HanpsikeHus: JlenuTens HanpsoKeHWs,
COJIepIKAIIMM TOJIBKO KOHJIEHCATOPHI.

EctrecTBeHHOe BO3aymIHOe oXJaxaeHue OXJIaXIeHUE yacTed
CyXoro TpaHcopmaropa MyTeM eCTECTBEHHOW KOHBEHIIMH BO3-
JlyXa ¥ YaCTUYHO JIYYEUCITYCKaHHs B BO3JyXE.

EctecTBeHHBIN 3a3eMiIMTeIb 3a3€MIINTEND, B KAYECTBE KOTOPO-
0 HCIHOJNB3YIOT 3JIEKTPOIPOBOASAIINE YAaCTH CTPOUTENBHBIX H
IIPOU3BOJICTBEHHBIX KOHCTPYKIINNA U KOMMYHUKaIUN

AKuniaa 3azemiienust BenoMorarenbHas Kwia, NpeaHa3HAadYEHHas
JUISL COEIMHEHUSI HE HaxXOJAUIMXCS MOJA paboyuM HampsKeHUEM
METaJUIMYECKUX YacTeH JIEKTPOTEXHUYECKOTO YCTPOMCTBA, K KO-
TOPOMY IMOJKIIIOYEH Kabelb MU MPOBOJ C KOHTYPOM 3aIUTHOIO
3a3eMJICHUs
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3axkum (paccMaTpuBaeMbli Kak KOMIOHeHT) KoMIOHEHT,
MpeAHa3HAYEHHBIN JUIsl COeIMHEHUS! YCTPOUCTBA C BHEIIHUM IIPO-
BOJTHUKOM.

3azemJiienue IIpennaMepeHHOE 3JEKTPUUYECKOE COEIUHEHUE Ka-
KOH-TMOO YacTH DSJIEKTPOYCTAaHOBKU C 3a3€MIISIIOIIMM YCTpPOM-
CTBOM.

3azemJjienHasi HeliTpaab HeliTpanp reneparopa (Tpanchopmaro-
pa), MpUCOeIUHEHHAs K 3a3eMJISIOLIEMY YCTPOMCTBY HENOCpEe.-
CTBEHHO WJIM Y€pe3 MaJioe COMPOTHUBIICHUE.

3azemiieHHasi cucrema CucremMa, y KOTOpPOM oAHa Touka (Kak
MPaBUJI0, HEUTpPaJib) HEMOCPEACTBEHHO COEIMHEHA C 3a3eMIISIO-
UM YCTPOMCTBOM 0€3 IPEeIHAMEPEHHO BKIIFOYEHHOTO PE3UCTOpa
3azemuntennb [IpoBoAHUK (AMEKTPOMA) WM COBOKYIMHOCTH AJIEK-
TPUYECKH COEIMHEHHBIX MEXIy COO0O0M MPOBOJAHHUKOB, HAXOJs-
LIUXCS B HAJECKHOM CONPUKOCHOBEHUU C 3€MJIEH WM €€ SKBUBA-
JIEHTOM, HallpUMep, C HEU30JIUPOBAHHBIM OT 3€MJIM BOJIOEMOM
[IpoBOIHMK WM COBOKYNMHOCTh METAJNIMYECKH COEIMHEHHBIX
MIPOBOIHUKOB, HAXOMSIIUXCA B COMPUKOCHOBEHUHU C 3eMJICH WIIU
€€ DKBHUBAJICHTOM.

3azemJisiioniee ycTpoicTBO COBOKYIMHOCTH 3JIEKTPUYECKH CO-
€AMHEHHBIX 3a3eMJIUTENS U 3a3€MJISIOIINX TTPOBOTHUKOB
3azemusirommii mpoBoa [IpoBOHUK € MalbIM MOJHBIM COIPO-
TUBJICHUEM, COETMHEHHBIN C 3eMJICH.

3azemusiromii NpoBoAHMK [IpOBOAHUMK, COENMHSIONINI 3a3eM-
JISIEMBIE YAaCTH C 3a3€MJIUTENEM.

3akppITas MOACTAHUMSA DJIEKTPUUYECKas MOJICTAHIIUS, 000pyH0-
BaHUE KOTOPOH PacroyiOKEHO B 3JaHUH.

3akpbiToe pacnpeaycrpoiicteo (3PY) Onekrpuueckoe pac-
MIPeyCTPOMCTBO, 000OPYI0BaHHE KOTOPOTO PACIONOKEHO B IO-
MEIIEHUU.

3aKkpbITO€ JIEKTPOOOOpyA0BaHHe 3aAIIUIIIEHHOE YTIEKTPOOOOPY-
JIOBaHME, BBHIMIOJHEHHOE C TaKOW OOOJIOYKOM, YTO BO3MOKHOCTH
COOOIIIEHUsI MEXKy €ro BHYTPEHHUM IMPOCTPAHCTBOM M OKpPYXKa-
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IOIIEH CPEAOM MOKET UMETh MECTO TOJIBKO YEpe3 HEMIOTHOCTH
COCTMHEHUH MEXy YaCTSIMH 3JIEKTPOOOOpYIOBaHUS.

3amkHyTas unenb HenpepbiBHas 1emb, B KOTOPOH MOXKET UMETh
MECTO 3JIEKTPUYECKUN TOK.

3aMKHYyTasi JIEKTPOCceTh DJIEKTPOCETh, KK/1ast JIMHHUS dJICKTPO-
nepeaadn KOTOPOr BXOJUT XOTs Obl B OJIMH 3aMKHYTBIH KOHTYP
3amMbIikaHue HA 3eMJII0 3aMbIKaHHE, 00YCIOBICHHOE COCTUHCHH-
€M MPOBOJIHMKA C 3eMJICH WM YMEHBIIICHUEM CONPOTHUBIICHHSI €TO
M30JSIIMY TI0 OTHOILEHUIO K 3€MJIE HIKE ONPEICTICHHON BEIIMYH-
5158

CiydaifHOE 3JIEKTPUYECKOE COEAMHEHUE TOKOBEAYIIEH YacTu
HEIMOCPEICTBEHHO C 3eMJICH WJIM HETOKOBEIYIIUMH MPOBOJISIIH-
MU KOHCTPYKIHMSMH, UM MpPEAMETaMU, HE U30JIMPOBAHHBIMU OT
3eMJIH.

3ambikanue Ha Kopnyc CiayyaliHOE 3JEKTPUUYECKOE COCIUHEHUE
TOKOBEAYIIUX YacTell ¢ METAIMYECKUMH HETOKOBEAYIIMMH Ya-
CTSIMH 2JIEKTPOYCTaHOBKH.

3anyJjenue [IpennamepeHHOE IEKTPUUYECKOE COCAMHEHUE C HY-
JIEBBIM 3aIIUTHBIM TPOBOJHUKOM METAJUIMUYECKUX HETOKOBEIY-
IIMX YacTeH, KOTOPhIE MOTYT OKa3aThCs MO HAPSHKEHHUEM.
3amuTa 0T KOCBEHHOI0 NMPUKOCHOBEHMS 3allUTa, UCKIIOYal0-
1asi ONMacCHOCTh CONMPUKOCHOBEHMSI C OTKPBITBIMU ITPOBOJSIIUMU
YaCTSIMU, CTOPOHHUMHU MPOBOASIIUMH YaCTAMH, KOTOPbIE MOTYT
0Ka3aThCs MO/ HANIPSKEHUEM B CIIy4ae MOBPEXKICHHUS.

3amuTa 0T HEmoCpPeICTBEHHOr0 NPHKOCHOBEHHS K TOKOBe-
AYIIMM 4acTAM TexXHUYECKUE MEPOIPUSATHS, dIEKTPO3AIUTHBIE
CpPelICTBa U MX COBOKYITHOCTH, TIPEIOTBpAIIAIONINEe MPUKOCHOBE-
HUE K TOKOBEIYIIAM YacTsIM, KOTOPhIE MOTYT OKa3aThCsl TOJ
HaIpsHKEHUEM B CTydae MOBPEXKICHHS.

3amuTa 0T NPUKOCHOBEHHMS K TOKOBEAYIIHM YaCTAM Y CTpOii-
CTBO, MPEAOTBpAIlAolee TPUKOCHOBEHUE WIIM MPUOIMKEHHE HA
OMacHOE PacCTOSIHUE K TOKOBEIYILIUM YaCTSIM.

3amuTHas o00o10uka MeponpusitTue JUist 3alIUThl OT TPUKOCHO-

BCHUSA K TOKOBCAYIIUM YaCTsAM. HpI/IHI_II/IH €ro HeﬁCTBHﬂ OCHOBaH
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Ha TOKPBITUU TOKOBEAYIINX YacTel MPHUCIIOCOOIeHUsIMH, obecTie-
YUBAIOIUMH YACTUYHYIO 3aIIUTY OT IPUKOCHOBEHHS.

3amuTHOe 3a3emiieHHMe [IpenHaMepeHHOE AIIEKTPUYECKOE CO-
€MHEHNE C 3eMJIEH WIN €€ SKBUBAJIEHTOM METaJNINYECKUX HETO-
KOBEIYIIUX YaCTeH, KOTOPhIE MOTYT OKa3aThCsl MO HAMIPSKEHUEM
3ammTHOE orpaxkaeHue MeponpusTue i 3alUTHl OT CIIy4ai-
HOTO TNPUKOCHOBEHHS K TOKOBEIyIIMM dacTsaM. [lpuHiun ero
JICHCTBUSL OCHOBAaH Ha OTPAXKIEHUU TOKOBEAYIIMX 4YacTed MNpu-
CIOCOOJICHUSIMH, OOECTICUMBAIONIUMH YAaCTUYHYIO 3allUTy OT
IIPUKOCHOBEHUS.

3amuTHOE OTKJI0O4YeHHe bpicTpoaeiicTByromas 3amuTa, odecie-
YUBaIOLIasi aBTOMaTHYECKOE OTKIIOYEHHUE 3JIEKTPOYCTAHOBKU IIPU
BO3HUKHOBEHUU B HEH OMACHOCTU MOPAKEHUSI TOKOM.

3amuTHbIi NokpoB TpyOyaToe MOKPHITHE U3 HEMETAIIINYECKOTO
MaTepuaia, HakJIaJblBaeMOE MOBEPX METAJUIMYECKON O0O0IOUKH
WM OpOHU U SIBJISIOIIEECS 3alIUTHBIM TOKPOBOM Kabers.
3amuTHbiii nmpoBoaHuk (PE) IlpoBognuk, mpumeHnsieMbldl ais
KAaKUX-T100 3alIUTHBIX MEpP OT MOPaKEHUS 3JIEKTPUUECKUM TO-
KOM B ClIy4ae MOBPEXKICHUSA U JJI1 COSAUHEHUS OTKPBITHIX IPO-
BOJIAIIMX YaCTEM:

3amuieHHoe 3JIeKTPOTeXHHYecKoe u3jejne (3JeKTPOTeXHHU-
4ecKoe yCTPOHCTBO, 3JIeKTPO00OpyI0BaHue) DIEKTPOTEXHUYE-
CKO€ u3Jienue (NMEKTPOTEXHUUECKOE YCTPOUCTBO, AIIEKTPOOOOpY-
JI0BaHUE), CHAOXEHHOE 000JI0UKOM IS 3alUThI OT MPUKACAHUS K
€ro 4acTsAM, HaXOAAIIMMCS T10J HalpsyKEHUEM, OIIaCHBIM JIBHKY-
LIMMCS 4acTAM M (WJIK) OT MOMaJJaHusl BHYTPb HETO MOCTOPOHHUX
MIPEIMETOB, KUAKOCTH U TBLIH.

3emuas IIpoBoasmias macca 3eMiM, MOTEHIHAT KOTOPON NMPHUHU-
MaeTcsl paBHBIM HYIIIO

3nak Oe3somacHocTH 3HaK, NpEeAHA3HAYEHHBIM AN Mpenyrpe-
KJIECHHS 4YEJIOBEKa O BO3MOXKHOW OMACHOCTH, 3alpeIleHUH WU
MPEINICaHUH OIpe/IeIEHHBIX JAeUCTBUM, a Takxke Jis uHpopma-
IIUU O PACHOJIOKEHUN 00BEKTOB, UCIIOIb30BaHUE KOTOPHIX CBs3a-
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HO C MCKJIIOUEHUEM WJIM CHWKEHUEM IIOCJIEICTBUN BO3AEHCTBUSA
OTIAaCHBIX U (MJIM) BPEIHBIX MPOU3BOACTBEHHBIX (DaKTOPOB

3oHa BIMAHUS JJeKTpUYeckoro moJuas IlpocrpancTtBo, rae
HANpPsHKEHHOCTh 3JIEKTpHUecKoro mons yactorord 50 I'p G6onee 5
kB/m

30Ha pacTeKaHUs TOKA 3aMBIKAHHMSA HA 3eMJII0 30HA 3€MIIH, 3a
npeJieliaMu KOTOPOH 3JIEKTPUUECKHM MOTeHIH AN, 00yCIOBIEHHBIH
TOKaMHU 3aMbIKaHUS Ha 3€MIII0, MOXET OBbIThb YCJIOBHO MPHUHST
PaBHBIM HYJIIO

N3mepurenbublii Tpancdopmarop Tpancdopmartop, npenna-
3HAYeHHBIH I nepeaayr MH(OPMAIIMOHHOTO CHTHAJIa U3Mepu-
TENbHBIM IpHUOOpaM, CUETUHMKAM, YCTPOWCTBAM 3alUTHl U (WUJIH)
YIPABJICHUS

HN3osmpoBanHas xmiaa COBOKYIHOCTh 3JIEMEHTOB, COCTOSILAsS
U3 KUIIbI, €€ U30JIALUU (M SKPaHOB, €CIIH OHU €CTh)
HN3oaupoBannass wan HedIp(PeKTHUBHO 3a3eMJIEHHAS CHCTEMa
Cucrema, y KOTOPOIl HU OJIHa TOYKA HE 3a3€MJICHA WK Y KOTOPO
OJIHa TOYKa, KaK IpPaBUJIO, HEUTpaib (B CUCTEMAX MEPEMEHHOTO
TOKAa) WIN CPEeIHAs TOYKa (B CHUCTEMAax IOCTOSHHOIO TOKAa) CO-
€IMHEHA C 3eMJIEH Yepe3 OrpaHUYHUBAIOIINI PE3UCTOP
HN3onupoBannbie kadenu COBOKYIHOCTb 3JIEMEHTOB, COCTOSI-
IMX U3: OJHOW WJINM HECKOJBKHUX M30JUPOBAHHBIX KW, UX MUHIU-
BUAYaJIbHBIX SKPAHOB (€CIM OHU €CTh); MOSICHOM M30JISMHU, IKpa-
Ha, 000JIOUKH (€CIIM OHU €CTh); 3alUTHOTO TMOKpOBa(OB) (eciu
OHHU €CTb); B KOHCTPYKIHMIO KaOess MOXeT ObITh BKIIOUEHA J0-
MOJIHUTENIbHAS HEU30JIMPOBaHHAs Kuia(bl)

HN3oaupoBannasa HeiiTpaiab Helitpans reneparopa (Tpancdop-
MaTopa), He MPUCOEIMHEHHAs K 3a3eMJISIONIEMY YCTPOMCTBY WM
pPUCOEANHEHHAs K HEMY uepe3 00JIbIIIoe COMPOTUBIICHNE
M3onupyromas onopa OnHa UM HECKOJIBKO KOJOHOK H30JISTO-
POB, JKECTKO COEMHEHHBIX MEX 1y co00ii B cOope ¢ apmaTypoit
H3onupyromas noasecka OgHa WIM HECKOJIBKO TMPISHA U30JI5-
TOPOB, TIOJBI)KHO COEMHEHHBIX MEXy co0oi B cOope ¢ JIMHEH-

HOM apMaTypoy U 3aIlIUTHBIMU TTPUCTIOCOOICHUSIMU
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HN3oanpywomuii kopmyc 3auuTHBI H30JATOP MPOU3BOIBHOU
(hopMBI, IpeTHa3HAUCHHBIN IS AEKTPOTEXHUYECKUX YCTPOICTB
H3onaT0p DNEKTPOTEXHUUECKOE YCTPOMCTBO, NMpEAHA3HAYEHHOE
JUISL  DJICKTPUYECKON M30JSIUMU U MEXAHMYECKOTO KperIeHUs
3JEKTPOYCTAHOBOK WJIM UX OTAEJIbHBIX YACTEeH, HAXOASAIMIMXCS O]
Pa3HBIMHU 3JIEKTPUUECKUMHU ITOTEHIMATIaMU
VY eTpoicTBO, NpeIHa3HAYEHHOE ISl 3JIEKTPUUYECKOU M30JISIIUN U
MEXaHUYECKOTO KPEIUICHUs 3JIEKTPOOOOPYAOBAHUS U MPOBOJIOB,
HaXOJSIIUXCS MO PA3HBIMU 3JIEKTPUUECKUMHU MMOTEHIIUATIaMU
M3oasiuus Marepuan, oOBIYHO AMAJNIEKTPHK, MPEMSATCTBYIOMINN
IIPOXO’KJEHHUIO TOKA IPOBOAUMOCTH
MN3onsaumsa kabeas: M3011M0HHBIE MaTepUaibl, BKIOYaEMbIE B
Ka0eJb ¢ 1eNbI0 00eCTieueHus AIEKTPUIECKON TPOYHOCTH
H30as11Ms HETOKOBEYIIMX YacTeH
Meponpustre i 3alUThl OT NOPAKEHUS HIEKTPUUYECKUM TOKOM
MPU IPUKOCHOBEHUH K METAITIMYECKUM HETOKOBEIYILIUM YacCTsM,
KOTOPbIE MOTYT OKa3aTbCs IO HANPSHKEHUEM B pe3yjbTaTe Io-
BpexACHUST M30suu. [IpuHIMN ero AeiicTBUsS OCHOBaH Ha TO-
KPBITHH HETOKOBEIYIINX YacTed B OTIEIBHBIX OOOCHOBAHHBIX
Cllydasix M30JILUOHHBIM MaTepHUaJIOM WIH U30JIALUU UX OT TOKO-
BEAYIIMX YacTen
MN3oasiumns padouero mecrta Crioco® 3alIuThl, OCHOBAaHHBINA Ha
M30JISIUKA paboyero Mecta (monia, MIOMAAKKA U T.I.) U TOKOIPO-
BOJSIIMX YacTeil B o0iacTu pabouero MecTa, MOTeHIMA KOTOPBIX
OTJIMYAETCS OT MOTEHIIMAJIa TOKOBEAYIIUX YaCTeH U MPUKOCHOBE-
HUE K KOTOPBIM SIBJISIETCS] IPETYCMOTPEHHBIM MJTH BO3MOKHBIM
HN3oasiuus ToOkoBeAyIIMX 4YacTeil (3amuTHOEe M30JHMPOBaHME)
Croco0 3amuThl OT MPUKOCHOBEHMSI K TOKOBEAYIIUM YacTSM.
[IpuHum ero neicTBHUsl OCHOBAH HA MOKPHITHU TOKOBEIYIIUX Ya-
CTEN U30ISUOHHBIM MAaTepUaIoOM
HN3oasiuus  tpanchopmatopa COBOKYIHOCTh H30JSLUOHHBIX
JeTaneil v 3amoyHAoMEeH TpaHCchOpMaTOp U3OISIIUOHHON CPEJIbI,
MCKITIOYAIONIasi 3aMbIKaHHE METANTMYECKUX YacTei TpaHcdopma-
TOpa, HaXOJSAIIMXCS BO BpeMs €ro paboThl MO HAIpPSKEHUEM, C
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3a3€MJICHHBIMU YaCTSAMH, a TAKXKE 4aCTeH, HAXOJALIUXCS IO pas-
HBIMU TTOTEHLIMATIAMHU, MEX]Ty COOO0M

HNMmnyabsc HanpsizkeHUus1 B cUCTeMe 3J1eKTPocHa0xkeHus1 Peskoe
M3MEHEHUE HANpSKEHUsI B CUCTEME JIEKTPOCHAOKEHMSI, AJIsLIee-
Cs1 MaJIbIi MHTEPBAJI BPEMEHH OTHOCUTENIBHO OIPEIEICHHOIO MH-
TepBaJla BpEMECHU

HNuBepTop IIpeobGpazoBaresb AMEKTPUIECKON IHEPTUH, KOTOPHIH
npeoOpas3yeT TOK OJHOIO HAaIPaBICHHUS B CHUCTEMY MEPEMEHHBIX
TOKOB

NHayKTHUBHAA KaTyIIKa YCTPOWCTBO, OCHOBHBIM CBOWCTBOM
KOTOPOIO ABJISIETCS UHAYKTUBHOCTD

NHaykTUBHBIM TepMuH, IPUMEHAEMBIN K YCTPOUCTBY WIIN LIETIH,
y KOTOPOT0 UHAYKTUBHOCTb B OIIPENEICHHBIX YCIOBUSIX SBISETCSA
npeoOagaronei

HNupyknmonHoe pesie DieKkTpoMexaHHUecKoe pese, pabora Ko-
TOPOTO OCHOBaHAa Ha B3aUMOJECHCTBUHU NEPEMEHHBIX MAarHUTHBIX
1oJie HEeNOJBMKHBIX OOMOTOK C TOKaMH, WHIYKTHPOBAaHHBIMHU
ATUMHU NOJIIMU B TIOJIBU’)KHOM JJIEMEHTE

Hckaxkenue GopMbl KPUBOIl NEPEeMEHHOr0 HamnpsiKeHHus (To-
ka) Orinune GopMbl KpUBOI IEPEMEHHOT0 HaNpsKEHUs (TOKa) B
CUCTEME IEKTPOCHAOXKEHUS 0T TpeOyeMoil

HcnbiTanne MeKIYBUTKOBOM u3ouaauuu lcneiranue, npu xo-
TOPOM NPHUKIAABIBACTCA WIH Yallle HHAYKTUPYETCS MEXKIY COCEJ-
HUMM BUTKaMHU H30JUPOBAHHOM OOMOTKH HAIpsDKEHHE 3aJlaHHON
aMIUIMTYZBI JUIs IPOBEPKU HAJIEKHOCTU MEXIAYBUTKOBOM H30J15-
U

HcnbiTanue HAa 10JroBe4HOCTH lcnbpiTanue, nMeroliee LEIbko
IPOBEPUTh HA MPOJOJDKUTENBHOCTh pPabOThl B HOPMATHUBHBIX
YCIOBUSAX KaKOH-TMOO KOMIIOHEHT WJIH YCTPOUCTBO

HUcnbiTanne Ha HarpeB lcnelTaHue, npeaHa3HAYEHHOE JUIS
OIIPEIEICHUS NIPEBBILICHUS TEMIIEPATypPhbl OJHON UJIN HECKOIBKUX
YacTei MalllMHBI B 33JJaHHBIX Pa0OYHX YCIOBHUIX
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HcnbiTanue HAa JIEKTPHYECKYI0 NMPOYHOCTHL lcneiTanue uso-
JSALUU BBICOKUM HaPsDKEHUEM ISl TIPOBEPKU €€ 3JIEKTPUUECKOM
IIPOYHOCTHU
HcnbiTaTebHo0e HanpsikeHne Hanpsbkenue 3agannoit popmel u
JUIMTEJIBHOCTH, KOTOPOE MPUKJIIAAbIBACTCS K U30JLMM 7S Ompe-
JieJIeHus] KaKon-1100 ee XapaKTepUCTHKU
HcTouynuk Toka VICTOYHMK 3JI€KTPOMArHMTHON SHEPIUH, Xapak-
TEPU3YIOLIUKCS TOKOM B HEM U BHYTPEHHEN TPOBOJIUMOCTBIO
Hcrounnk siexkrpudeckoil 3Heprun (McTo4HUK) DeKTpoTEX-
HUYECKOoe wu3zenue (yCTpoWcTBO), MpeoOpasyroliee paszIndHbIe
BU/Ibl SHEPTUU B 3JIEKTPUUECKYIO SHEPTUIO
HcTounnk 3/1eKTPpUYECKOil JHEPIruM ¢ ABHrarTesieM BHYTPEH-
Hero CropaHMsi DJIEKTPOYCTAHOBKA, B KOTOPOM 3JIEKTpUYECKas
SHEpPrusi MPOM3BOAMUTCA MyTeM MpeoOpa3oBaHUs XUMUYECKOU
SHEPTUM TOIUIMBA C MOMOIIBIO JABUTATENsl BHYTPEHHETO CTOpaHUs
Y MIPUBOAMMOTO UM BO BpPAIllEHUE FeHEpaTopa
HcuyesnoBenne Hanpsizkenuss CHUKEHHE HANpsHKEHUS B JII000M
TOYKE CUCTEMBI AIEKTPOCHAOKEHUS 10 HYIS
Kabear B TpyOompoBoae KaOenb naBiieHHs, W30JUPOBAHHBIC
KWIbl KOTOPOTO 3aTSATUBAIOTCS B PaHEE IPOJIOKEHHYIO TPYOKY
OOBIYHO M3 CTaJH, U KOTOPHIN B MPOIECCE IKCILUTyaTalluu COIEP-
JKUT )KUIKOCTh UJIH ra3 MO JaBJICHUEM
Kabeas (mpoBoa) ¢ HecymmMm Tpocom CamoHecymuili kaGenb
(mpoBOA), HECYIIMM 3JIEMEHTOM KOTOPOIo SBISETCS CTaJbHOMN
TpOC
Kabeasn ¢ xunjaamm B oTAebHBIX 000104Kkax CHIOBOII MHOTO-
KWIbHBIN Ka0enb, KaXk/a1as U30JIMPOBaHHAS JKUJIa KOTOPOTO UMEET
CaMOCTOSITENIbHYIO 000JIOUKY
Kabeanb ¢ mosicHoil u3oasinueii MHOroXuibHbIN Kabenb ¢ 00-
el U30J1UEN TOBEPX COBOKYITHOCTH U30JIMPOBAHHBIX KU
Kabenbnas aunus snexrponepenaun (KJI) Jlunus snexkrpomne-
penaun BBIMOJHEHHAs OJHMM HJIM HECKOJBKUMH KaOelsiMU YyIlo-
KEHHBIMU HETIOCPE/ICTBEHHO B 3€MJII0, KaOelbHbIe KaHAJbI, TPY-
Obl Ha KaOeIbHbIE KOHCTPYKLIUN

35



Kabeabnass o0MoTka I[IoKpoB M3 HalOXEHHBIX IO BHHTOBOM
CIIUpaJIM JICHT, HUTEH, IPOBOJIOK WX MPSAIEH

Kabeabnas 00o10uka HenpepbiBHas MeTauiMueckas WIM HeEMe-
TAJUTMYECKass TPyOKa, pAacIOOKEHHAs MOBEpPX CepACUHUKA H
IIpeHa3HaYeHHas IS 3aIMTHl €r0 OT BJard U APYruX BHEIIHUX
BO3JIEUCTBUI

Kabeabnblii BBoa Koxyx, npenHa3zHa4eHHBIN IS 3allIUThl KOH-
1eBBIX My(pT Kabes

DNEMEHT KOHCTPYKIHUU, CHAOXKEHHBIH OTBEPCTHSIMH, OOeCIedu-
BAIOIIMMHU BBOJ Kabesell B HU3KOBOJIBTHOE KOMILJIEKTHOE yCTpPOii-
CTBO

KaleabHblil 3KpaH DJIEMEHT U3 AJIEKTPONPOBOJSALIET0 HEMar-
HUTHOTO M (WIM) MarHUTHOIO Marepuaja JuOO B BHUJE LIMIIMH-
JPUYECKOTO CJIOS BOKPYT TOKOIPOBOASAILEH MM M30JUPOBAHHOU
JKHJIBL, TPYIIIbI, Iy4Ka, BCETO CepACYHHUKA WIIM €ro YacTH, JTU0Oo B
BUJIEC PA3/IEIUTENBHOTO CJI0s Pa3IMUYHON KOHPUTypanuu
Karymka CoBOKYIHOCTb BUTKOB, OOBIYHO KOAKCHJIBHBIX, COEIH-
HEHHBIX M10CJIEI0BATENBHO

Karymka marauTHoro ayrhs annapara Karyiika komMmmyTamu-
OHHOT'O 3JIEKTPUYECKOTO ammnapara, CO3/aollias MarHUTHOE I0JIe
JUISL IEpEMEILIEHUS IYTH B TyTOracuTEIbHON KaMepe

Karymka o0MOTKH 3JIECKTPOTEXHHYECKOro u3aeaunst (ycrpoi-
cTBa) OOMOTKA IEKTPOTEXHUUYECKOT0 U3enus (yCTpoHCTBa) MK
€€ 4acThb B BUJE OTAEIbHOU KOHCTPYKTUBHOM €IMHULIBI

KadecTBo 2sekTpnueckoi sHepruu CTeneHb COOTBETCTBUS Na-
paMeTpOB IEKTPUUECKONW SHEPTUU MX YCTAHOBJIEHHBIM 3HAYECHU-
M

Kanacc Ttounoctm TtpanchopmaTopa TOKa (HANPSKEHUSA)
O060011eHHas XapakTepucTUKa TpaHcopmaTopa Toka (Hampsixe-
HUS), ONpeaeIseMas yCTaHOBIECHHBIMH NPEAEIaMu J10IIyCKaeMbIX
HOTPEIIHOCTEN MPH 33JaHHBIX YCIOBHUIX PaOOTHI.

Kuaacce TounocTn ajiekrpuyeckoro pese Ymucino, xapakTepusy-
IOLIEE TOYHOCTh JJIEKTPUUECKOIO PEIIe, YCIOBHO OIPEACIAEMOE
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BBIPDA)KCHHOW B IIPOLEHTaX OTHOCHUTEIBLHOMN IPEACIIBHOW OCHOB-
HOH NOTPEIIHOCTHIO

KHonmoyHblii BhIKJIKYATENb BbIKIIIOYaTENb, MPEAHA3HAYEHHBIN
JUISL LIETIEN YIIpaBIICHUs, IPUBOAUMBINA B IEUCTBUE HAKATUEM JIE-
Taly, NEepefarolled yCUIMe oleparopa, U UMEIOLECH MEXaHH3M
HAKOIUICHHs YHEPTUU BO3BPaTa

Koa IP Cucrema komudukaiuu, npuMeHsemas Jijisi 0003HauYeHUs
CTENEHeH 3aluThl, 0OecreynBaeMblX 000I0YKOM, OT AOCTyHa K
OIIACHBIM YacTsIM, IIONAJaHusl BHEIIHUX TBEPJAbIX IIPEIMETOB, BO-
Ibl, a TaKXe JJIsl MPEeJOCTaBJICHUS TOMOJIHUTENbHONW HH(pOpMa-
UM, CBSI3aHHOM C TAKOM 3aIlMTOMN

Koxyx Tpancpopmaropa OOosiouka BO3AYIIHOIO TpaHCHopMa-
TOpa, 3aIMIIAIONIAs €r0 aKTUBHYIO 4acTh OT IONAJaHUs IIOCTO-
POHHUX IPEAMETOB, HO JOIMYyCKAaoLasi CBOOOAHBIN JOCTYN K HeH
OXJIKJAOLIETO BO3/1yXa

Kone0anus Hanpskenus (4actorbl) Cepusi €eIMHUYHBIX H3Me-
HEHHI HanpsKEeHUs (4acTOThI) BO BpEMEHU

Kommyranuonnas annmaparypa OOmuii TEpMHUH, OTHOCSAILIUICS
K KOMMYTallMOHHBIM anmnaparaM U UX KOMOMHAIUSAM C IIPUCOEIU-
HEHHBIMU anmnapaTaMu YIpaBJICHUs, U3MEPEHHUs, 3alUThl U pery-
JUPOBaHUs, a TAKKE€ K KOMIUIEKTHBIM YCTPOMCTBaM ammnaparoB U
000pYyZI0BaHUS C B3aMMHBIMHU COEJMHEHUSMH, BCIIOMOTATENbHbI-
MH YCTpoWcTBaMH, OOOJOYKaMU M MOJAECPKUBAIOLUIMMU KOH-
CTPYKLIMSAMH, NpeAHAa3HAaYeHHBIMHU, TJaBHBIM 00pazoM, Uil HC-
II0JI30BAHUS IIPH T€HEPUPOBAHMM, IIEpeade, PaclpelesIeHun U
MpeoOpa30BaHUU IEKTPOIHEPTUN

KoMmyTanuoHHblii annapar Amnmapar, IpeIHa3HAYeHHbIM Ui
BKJIIOUEHUSI MM OTKJIIOUEHUS TOKAa B OJHOW WM HECKOJIbKUX
ANEKTPUUYECKUX LIETIAX

KommyTanuoHHblil  3Jj1eKTpHYecKHil anmapar (Anmapar)
ONeKTpUUYECKU ammapar, NpeJHa3HAYeHHbIH [UIsl KOMMYTAlUH
NIEKTPUYECKUX LIENIEN U IPOBEIECHUS TOKA
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Kommyranus ajexrpuyeckoit menu IIponecc mepexioueHuit
IEKTPUYECKUX COCIMHEHUM 3JIEMEHTOB DJIEKTPUYECKOU LIEIIH,
BBIKJIFOUCHHE TIOTYIIPOBOTHUKOBOTO PUOOpa
KoMmnencupyrommii peakrop PeakTop peryaupyemMoro BEHTHIIb-
HOI'O MCTOYHUKA PEAKTHBHOM MOIIHOCTH, BKJIIOYAcMOIO Mapai-
JICJIBHO CETH.
KommniiekTHoe pacnpenenurenbHoe ycrpoiictBo (KPY) Dnek-
TPUYECKOE PACHPENEIUTEIBHOE YCTPONCTBO, COCTOAILEE U3 LIKA-
¢oB 1M GIIOKOB CO BCTPOEHHBIX B HUX 000PYIOBaHHEM, YCTPOMA-
CTBaMU YIIPaBJIEHMsI, KOHTPOJIS, 3alUThl, ABTOMATUKU U CUTHAIIU-
3allMM, IOCTaBIsIEMOE B COOPAHHOM WJIM IOJATOTOBJIEHHOM JUIS
cOOpKH BUJIE.
KomniexkTnasi tpancpopmaropuas noacranuusa (KTII) Iloa-
CTaHLUs, cocToslmas U3 MmKadoB WIK OJIOKOB CO BCTPOCHHBIM B
HUX TpaHc(opMaToOpoM M APYyruM 0OOpYyIOBAHHEM paclpe/ienu-
TEJIBHOTO YCTPOWCTBA, MOCTaBisieMas B COOpAaHHOM MWJIM HOJrO-
TOBJICHHOM J1J151 COOPKU BH e
KonnencaropHasi yctaHoBKa DJIEKTPOYCTAaHOBKA, COCTOAIAS U3
KOHJICHCATOPOB U OTHOCSILErOCs K HEH BCIIOMOTATEIBHOIO JJIEK-
Tpo0oOOPYyAOBaHUS (pEryisTopa PeaKTUBHOW MOIIHOCTH, KOHTaK-
TOPOB, MPEAOXPAHUTEEH U T.1.)
KonaykTuBHasi 31eKTPOMATHUTHAsA IOMeXa B CHCTeMe JHep-
rocHa0xkeHus1 DJIEKTPOMarHUTHAs MIOMEXa, paclpocTpaHsouas-
Cs1 TI0 JIEMEHTaM 3JIEKTPUYECKON CETH
KoncrpykruBHblii oTka3 OTka3, BOSHUKIIMK 110 TIPUYUHE, CBS-
3aHHOM C HECOBEPIIEHCTBOM HWJIM HapyIIEHHWEM YCTaHOBJIEHHBIX
IpaBWI U (UJIM) HOPM MTPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
Konrakr annmapara /[Ba wiu GoJjiee TpOBOHUKOB, MpEIHA3HA-
YEHHBIX YCTAHABIIMBATh HEMPEPBHIBHOCTH LIETIH IIPU UX COMPUKOC-
HOBEHMM M KOTOpBIE BCIEACTBHE HMX B3aUMHOIO IEPEMEIICHHUS
IIPY ONIEPUPOBAHUHN 3aMBIKAIOT UJIM PA3MBIKAIOT L€
KonTakT 3sekTpnuyeckoii menu YacTe 3I€KTpUUECKON LMW,
IpeJHa3HaueHHasl Il KOMMYTAlUu W IPOBEACHUS AJIEKTpUYe-
CKOr0 TOKa
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KonraktHOe coequHenne KOHTaKT 31€KTPUUYECKOM 1LEMU, Mpe-
Ha3HAYCHHBINA TOJBKO JJIs MPOBEACHUS AIEKTPUUYECKOTO TOKA U HE
IIpeIHa3HAYEHHBIA JJI1 KOMMYTAllUU 3JEKTPUYECKON LEeNU IpU
3aIaHHOM JIECTBUH YCTPOMCTBA

KoHTakTHBI KOMMYTAUMOHHBIH annapat KoMmyTanuoHHbBIN
anmnapart, NpeAHa3HAueHHBIH U 3aMbIKaHUS U pPa3MbIKaHUS O/I-
HOM WM HECKOJBKUX 3JICKTPUUECKUX ILIeTIel ¢ MOMOIIBIO pa3Mbl-
KaeMbIX KOHTaKTOB

KonTrakTop /IByXIO3MLIMOHHBIA KOHTaKTHBIM ammapar ¢ Camo-
BO3BpATOM, MpEJHA3HAYECHHBIN JUIsi KOMMYTallud TOKOB, HE Ipe-
BBIIIAIOLIUX MPEAYCMOTPEHHBIX TOKOB IMEPErpy3KH, U MPHUBOIU-
MBbIN B JIEWCTBHUE JIBUTATEIBHBIM MPUBOJIOM; KOHTAKTOP, KaK Ipa-
BUJIO, TIPETHA3HAYEH VISl YACTBHIX KOMMYTAIIMI TOKa

Kountpousep Ilepexntouarens, npenHa3HauYeHHBIA ISl yIIpaBJe-
HUS DJIEKTPUYECKHMMH MAllMHAMU U TpaHchopMaTopamMH IMyTeMm
KOMMYTallUU PEe3UCTOPOB, 0OMOTOK MalvH U (Win) TpaHchopma-
TOPOB

KourposbHble ucnbiTanusi VcneiTanus, npoBOANMBIE HA Ma-
LIMHE C LIEJIBI0 YCTAaHOBUTH, YTO OHA CIIOCOOHA BBIJEPKUBAThH CO-
OTBETCTBYIOIIIME BBICOKOBOJIbTHBIC MCIIBITAHUS W HAXOJIUTCS
ANEKTPUYECKU U MEXAHUUECKU B HCIIPAaBHOM pabO4YeM COCTOSTHUU
KonueBas mydra KoHileBoe ycTpoHCTBO, YCTaHABIMBAaEMOE Ha
KOHIIe Ka0ens uig 00eceuyeH sl ero AIEKTPUUECKOr0 COSTUHEHNUS
C IPYTMMH YacTSIMU CUCTEMBI U ISl 3aIIUTHl U3OJISILUHU 10 TOYKU
MIPUCOETUHEHUS

Koportkoe 3ambikanue HemnpenBujieHHOe HOPMaJIbHBIMHU YCIIO-
BUSAMHU pabOTHl CUCTEMBI COEIMHEHUE MEXAY (azaMu WM MEXITY
dazamu 1 3emIeil, SBJAIOLIeecs CIEICTBUEM HapYUICHHS U30JIs-
nuu a3

Koporkoe 3aMbIkaHHe B 3J1eKTPOYCTAHOBKe 3aMblKaHUE, MpPU
KOTOPOM TOKH B BETBSIX 3JIEKTPOYCTAHOBKH, MPHUMBIKAIOIIUX K
MECTYy €ro BO3HMKHOBEHMS, pE3KO BO3pacTalOT, IIPEBbIIIAs
HauOOJIBIINN JOMYCTUMBIN TOK MPOJOIKUTEIFHOCTH PEKUMA.
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KopoTtkoe 3aMbpikaHne Ha 3eMJII0 B 3JIeKTpoycTaHoBKe Kopot-
KO€ 3aMBbIKaHUE B 3JIEKTPOYCTAHOBKE, OOYCIOBICHHOE COEIUHE-
HHUEM C 3eMJIeii KaKoro-1u0o ero 3JeMeHTa
Koporko3amebikareab KoOMMyTallMOHHBIN 3JEKTPUYECKUI allla-
part, peIHa3HAYEHHBIA Ul CO3/IaHUS MCKYCCTBEHHOI'O KOPOTKO-
IO 3aMBIKaHUs B MJIEKTPUYECKON LIENU

Koy puunent 3ampikanusi Ha 3em1i0 OTHoOIICHHE HanOOIbIIIe-
ro (ha3HOro HaNpsHKEHUS B MECTE€ METAJUIMYECKOIO 3aMbIKaHHsI Ha
3eMJII0 K HAIPSDKCHUIO B TOM K€ TOYKE IIPU OTCYTCTBUU 3aMBbIKa-
HUs

Koyppuumuenr 3amaca 3J1eKTPHYECKOH INPOYHOCTH IHUIJIEK-
Tpuka BenuunHa, paBHas OTHOLIEHUIO MPOOUBHOIO HAMPSKEHUS
JUDJIEKTPUKA K HOMMHAJIBHOMY 3HAQUEHUIO JJIEKTPUUYECKOTO
HaIPsKEHUS

Koy puument 3anosiHeHus: rpaguka Harpy3Ku 3JeKTpoycTa-
HOBKH notpeduTtenss OTHOLIEHUE cpeiHeapu(PMETUYECKOTrO 3Ha-
YEeHUs Harpy3Kd >HEProyCTaHOBKHM IOTpeOUTENs K MaKCHUMalb-
HOMY 3a YCTaHOBJICHHBII UHTEPBAJI BPEMEHH

KodppuumueHT HcKaKeHUs1 CHHYCOMAAJIBHOCTH  KPHBOH
HanpsikeHusi (Toka) BenwuuHa, paBHas OTHOLICHUIO JEUCTBY-
IOILIEr0 3HAYEHUS! CYyMMblI FTaDMOHHYECKUX COCTABISIOIINX K JIEH-
CTBYIOLLIEMY 3HAYEHUIO OCHOBHOM COCTAaBIIAIOLICH IEPEMEHHOIO
HanpspKeHus (Toka)

KoagpdunumenT wuCnob30BaHMA YCTAHOBJICHHOH MOIIHOCTH
3J1eKTPOycTaHOBKH OTHOLIEHHE cperHeapu(pMeTHIecKon Moll-
HOCTH K YCTaHOBJICHHOW MOIIHOCTH 3JIEKTPOYCTAHOBKHU 3a yCTa-
HOBJICHHBIM HHTEPBAJl BPEMEHU

Kospdpuument momuoct OTHOIIEHHE aKTUBHOM MOIIHOCTH K
MIOJIHOM

KoagdununenTt HepaBHOMEpPHOCTH rpaumka Harpy3Ku JHep-
rOyCTAHOBKHM morpeduTesi OTHOLIEHNE MUHUMAJIBHOTO 3Haye-
HUSI OpJIMHATHI rpaduKa HArpy3Ku MOTPEeOUTENs] K MAaKCUMAIIbHO-
MYy 34 YCTaHOBJICHHBIN MHTEPBa BPEMEHU
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KoxdppuumeHT HyeBOW NOCIeI0BATEIBLHOCTH HANPSKEHUS
(Toka) Benuunna, paBHasi OTHOILLIEHUIO HANIPsKEHUS (TOKA) HYJie-
BOI IMOCIIENOBATEIbHOCTH K (Da3HOMY HAIPSDKEHUIO (TOKY) Mpsi-
MOU TIOCIIEIOBATEIPHOCTH B MHOTO(a3HOW CHCTEME BJIEKTPO-
cHaOxeHus

KosdduumeHnt oOpaTHON MOC/I€A0BATEIbHOCTH HATIPSIKEHUS
(Toka) BenmuuuHa, paBHas OTHOIICHHWIO HaIpspDKEHUs (TOKa) 00-
paTHOM MOCIEA0BATEIbHOCTH K HANPSDKEHUIO (TOKY) MPAMOM Mo-
CJIEZIOBATENILHOCTH B MHOTO(a3HON CHCTEME IEKTPOCHAOKEHHS
Koapdpuunent onHoBpeMeHHocTH OTHOIIEHHE COBMELIEHHOTO
MaKCUMyMa Harpy3Kl SHEproycTaHOBOK IOTpEOMTENEH K cymMMme
MaKCHUMYMOB Harpy3Ku 3THX K€ YCTAHOBOK 3a TOT K€ MHTEpBaJl
BPEMEHHU

Koxdppuument mose3noro naeiictBusi OTHOUIEHHE II0JIE3HOU
MOIIHOCTH K MOJIHOM MOILIHOCTH

Kox¢ppuument myabcanum HanpsikeHus:i (Toka) Benuuuna,
paBHasi OTHOILIEHUIO HAMOOJbBIIEro 3HAYCHHs] MEPEMEHHON CO-
CTaBJIAIOIIEH MYJIbCUPYIOIIETO0 HAaNpsKeHUs (ToKa) K €ro mocro-
STHHOM COCTaBJISAIOILEH.

Kox¢ppuunent cnpoca OTHOILIEHHE COBMEIIEHHOTO MaKCUMyMa
Harpy3Kky MPUEMHHUKOB SHEPTUHU K UX CYMMAapHOH YCTaHOBJIEHHOM
MOILHOCTH

Koa¢pduumnent tpanchpopmanmn OTHOLIEHHE HANpPsDKEHUS Ha
32KMMax JIByX OOMOTOK B PEKHUME XOJIOCTOr0 Ko/1a
Koa¢pduumnent tpanchpopmannu tpanchopmaropa Hampsixe-
HusA OTHOIICHHE HANpsHKEHWH Ha 3aXKUMax MEepBUYHOW M BTO-
PUYHON OOMOTOK IIPU XOJIOCTOM XOJ1€

Kosdppuument tpanchpopmauuu tpanchpopmaropa toka Ort-
HOILIEHUE TIEPBUYHOTO TOKA K BTOPUYHOMY TOKY

Kox¢ppuument ¢opmbl KpUBOH NEepeMEHHOr0 HANPSKEHUS
(Toka) BennunHa, paBHas OTHOLIEHHIO JEHCTBYIOLIErO 3HAYECHHUS
MEPUOANYECKOT0 HANPSKEHUS (TOKA) K €ro CpeJHEMY 3HaUEHHIO
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Kpurnyeckoe HanpsixeHue B JHeprocucreme IlpenenpHoe
HauMEHbIIIEE 3HAUECHUE HANPSKEHUS B y3JaX dHEPrOCUCTEMBI 110
YCIJIOBHSIM CTaTUYECKOW YCTOMYUBOCTH
JlapuHa HanpsiKeHMsi B JHeprocucreme SIBieHue JaBHHOOO-
Pa3HOIO0 CHUIKEHUS HaIPsHKEHUS BCIEACTBUE HAPYLIEHUS CTaTH-
YECKOM YCTOMUMBOCTH SHEPrOoCHCTEMBbl M HapacTarolero aedu-
LUTa PEAKTUBHOW MOITHOCTH
JlaBuHa yacTOTHI B JHeprocucreme SBieHue JaBUHOOOPA3HOTO
CHW)KEHHUS YaCTOThI B SHEPrOCUCTEME, BBI3BAHHOI'O HAPACTAIOIIUM
JNe(GHUIUTOM aKTUBHON MOIIHOCTH
Jlamna gHeBHOro csera Jlamma, cBeT KOTOPOH IO CBOEMY CIIEK-
TpaJIbHOMY COCTaBY B BUJMMOW 00JaCTH CIIEKTpa MPUOJINKAETCS
K 33JJaHHOMY JHEBHOMY CBETY
JInneiinblii u3oasaTop M3onsatop, npeaHazHaueHHBIHN 17151 pabOThI
Ha JIMHUSX 3JIEKTPONEPEIayu U Ha SJIEKTPOCTAHIUAX
Jlunusa snexrponepenaun (JIIII) DnekrpoycraHoBKa, cOCTOS-
niasi U3 MPOBOJIOB, Kabemell, U30JUPYIOMIMX AJIEMEHTOB U HECy-
IIMX KOHCTPYKLHMH, MpelHa3HaueHHas Ui Mepeaayu dJeKTpuye-
CKOM SHEpruM MeXJy ABYMs IMYHKTaMU SHEPrOCHUCTEMBI C BO3-
MOYHBIM TpoMexyTOoYHBIM 0TOopomM 1o 'OCT 19431-84
DnexTpuyueckas JIMHUS, BBIXOIAIIAs 3a Mpeieibl dJeKTPOCTaHIINH
WIM NOACTAaHLMY, U NIPEIHAa3HAUEHHAas I Iepefjadn dJIeKTpruye-
CKOH 2HEPIUU Ha PAaCCTOSHUE
JIroMuHecnenTHasi JlamMna PTyTHas j1amna HU3KOTO J1aBIIEHUS, B
KOTOPOH OoJibIIasi 4acTh CBETA M3JIy4aeTcsl OAHUM WM HECKOJb-
KUMH CJIOSIMU JIFOMHUHECLUPYIOLIETO BEIIEeCTBAa, BO30YKJ1aeMOro
yIBTPapUOIETOBBIM U3ITYUEHUEM pa3psiia
Pa3psnnas namna, B KOTOPOM CBET M3JIy4aeTcs B OCHOBHOM, CIIO-
€M JIFOMHUHECIUPYIOIIETO BEIIECTBA, BO30YKIaeMoro yibTpaduo-
JIETOBBIM M3JIy4€HHEM IEKTPUUYECKOTO paspsaa
Marucrpanp 3a3emiieHus1 (3aHyJieHusi) 3a3zeMJIAIOMIMN (Hyle-
BOM 3alIIUTHBIN) MPOBOJHUK C ABYMS MU O0Jiee OTBETBICHUSIMU
MaructpanbHas JMHHSA dJIeKTponepeaadn JInHus snexTpone-
penadu, OT KOTOPOU OTXOASAT HECKOJIBKO OTBETBICHUM
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MarnurHsie norepu Ilorepu, BO3HHKarOIUe B MarHUTHOW CH-
creMe TpaHchopMmaTropa B PEKHUME XOJIOCTOTO XOJAa MPH HOMH-
HaJIbHOM HaNpsKEHUU M HOMUHAJIBHOM yacToTe

MarHuTHblii MaTepuag Matepuain, o0janaonMii CBOHCTBaAMU
dbeppomarneTrka win peppuMarHeTrKa

MarHuTonpoBoJ 3JIEKTPOTEXHHMYECKOro wusaeausi (yCTpoii-
crBa) MarnuTHass cucTeMa DJIEKTPOTEXHUYECKOTO  M3JEININs
(ycTpolicTBa) WJIM COBOKYITHOCTh HECKOJIBKMX €€ YacTed B BHJIE
OTZIEJIbHON KOHCTPYKTUBHOM MalllMHbI

MaxkcumajibHOe JJeKTpuYecKoe peie I3mepurenbHoe 3iek-
TpUYECKOe perie, cpabaThIBaroIIee IPU 3HAUCHHUIX XapaKTePUCTH-
YeCKOI BETMYMHBI, OOJIBIINX 33/1aHHOTO 3HAYCHUS
MakcuMajibHbIH pacuenurTe/]b KOHTAKTHOro annapara (Mak-
CHMAaJIBHBIN pacuenurenb) Pacuenuress KOHTaKTHOIO ammapa-
Ta, BBI3BIBAIOLIMI €ro cpabaThlBaHWE NpPHU 3HAUCHHUSIX BO3JCH-
CTBYIOLIEH BEIMYHHBI, OOJIBIINX ONPEIETICHHOr0 3HaYeHUs
MakcuMyM Harpy3KH HepProyCTaHOBKH (IPyNIIbI YCTAHOBOK)
HauGonbiiee 3HaueHHe HArpy3Ku SHEPTOyCTAaHOBKH MOTPEOUTEIS
(TpymIibl SHEPrOyCTaHOBOK) 32 YCTaHOBJIEHHBIN MHTEpBaJl Bpeme-
HU

MauJioe nanpsizxkenue HomunansHoe HanpsbkeHue He Oosee 42 B,
IPUMEHSIEMOE B LENSIX YMEHBUICHHMS OINACHOCTH IOPAXKECHUS
NNEKTPUYECKUM TOKOM

MaciaonanoHeHHbI Ka0eab KabOenb naBieHus, B KOTOPOM
MacJIo SIBJISETCS CPeAoH, co3/atoIeil JaBlieHne, U KOTOpbIi o0ec-
MeYrBaeT CBOOOHOE MPOABUKEHHUE MaCIIa MO Kabeto
MacasiHblil BBIK/II0OYATENb BhIKIOYaTeNlb, KOHTAKTHI KOTOPOIO
Pa3MBIKAIOTCS U 3aMBIKAIOTCA B MaclIe.

Macasinplii Tpancopmatop TpaHchopmarop ¢ KUAKUM Tu-
AJEKTPUKOM, B KOTOPOM OCHOBHOM M30JIMPYIOLIEH Cpenoi U Ten-
JIOHOCHUTEJIEM CITYXKHUT TpaHC(HOPMATOPHOE MACIIO

Macca IIpoBoasiiee Teno, MOTEHIMAI KOTOPOro MPUHSAT 3a 0a3o-
BBII
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MaurtoBass (TpancdopmarTopHasi) mnoacTtaHuus OTKpbITas

TpaHchopMaTopHasi MOJACTaHIINA, 000pyIOBaHHE KOTOpPOH ycTa-

HOBJIEHO Ha OJIHOM MJIM HECKOJIBKUX ONOpPAX JUHHUM 3JIEKTpoIiepe-

Jlauu, He TpeOyroas Ha3eMHBIX OTPAXKACHUN

MunepanbHas uzonsuus CIuUiomHas N30SI U3 MUHEPAIbHO-

ro MOpoIIKa

N3omsuust, cocTosmas U3 NpecCOBAHHOTO MUHEPAIbHOTO MOPOIII-

Ka

MunumManbHOe 3J1eKTpruUyeckoe pesie V3mepurenbHoOe 3JIEKTpU-

Yeckoe pele, cpabaThIBalollee MpH 3HAYCHUAX XapaKTepUCTHYe-

CKOH BEJIMYMHBI, MEHBIIINX 33JaHHOTO 3HAYECHUSI

MuHuManbHbId pacuenurenb Pacuenurenb, BbI3BIBAIOMIUN

cpabaThIBaHUE amrmapaTa Mpu 3HAYEHUAX BO3JEHUCTBYIOIICH BelIU-

YUHBI, MEHBIIHNX ONPEIEICHHOr0 3HaYEHUSI.

MmuoroxuiabHblii kabeab (mposoa, muyp) Kabens (mposog,

HIHYP), B KOTOPOM YHCIIO KUJI OoJiee Tpex

Mmuorodasnas nenb, MHorodaszHas cucTemMa IJIEKTPUYECKUX I1e-

nei, B KOTOpoi oTneibHbIE (Da3bl JIEKTPUUECKU COEAUHEHBI APYT

C IpyroM

Muororapudubiii cyeT4yuk CyeTuynk, CHAOKEHHBIH HECKOJIbKH-

MU CYETHBIMU MEXaHM3MaMH, IPUBOANMBIMU B IBU’KEHUE B TeUe-

HUE CTPOTO ONPEACIECHHBIX HHTEPBAJIOB BPEMEHH, KOTOPBIM COOT-

BETCTBYIOT pa3jIMyHble TapH (bl

MomHocTs nMOTEpb KOHAEHCATOPAa AKTHBHAs MOLIHOCTB, I1O-

TpeOJieHHass KOHAEHCAaTOpPOM TMpH MEPEMEHHOM HaIPsLKEHUH,

BKJIIOYAsl TIOTEPU B MPEIOXPAHUTENAX U Pa3psAHbIX PE3UCTOPAX,

BCTPOEHHBIX B KOHJIEHCATOP

MoumHOCTh 3J1eKTPOYCTAHOBKHU (rPyNibl 3JEKTPOYCTAHOBOK)

CymMmapHas akTUBHas MOLIHOCTb, OT/JaBaeMasl B IaHHbBII MOMEHT

BPEMEHM TE€HEPUPYIOIIEH 3JIEKTPOYCTAaHOBKOW (IPYNIONW 3JEKT-

pPOYCTAaHOBOK) MpPUEMHHMKAM D3JIEKTPUYECKOH HSHEpPIruu, BKIOYAs

MIOTEPH B DJIEKTPHUUECKUX CETSIX

HarpeBocToiikocTh aAmdaekTpuka CrocoOHOCTh TUAIEKTPUKA

BbIIEP)KUBATh BO3/IEHCTBUE TOBBIIIEHHON TeMmIepaTyphl B Tede-
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HUE BPEMEHM, CPAaBHUMOI'O CO CPOKOM HOpPMAJIbHOM AKCILTyaTa-
UM, 63 HeJJOMyCTUMOTO YXY/IICHHS €0 CBONUCTB.
Harpy3ka 1) YcrpoiicTBo, noTpebmstomniee MomHocTs 2) Momi-
HOCTB, IOTpedsieMas yCTPOHCTBOM
Harpy3ka 3HeproycraHoBKU norpeduTessi 3Ha4YeHUE MOIIHO-
CTH WJIU KOJIMYECTBA TeIljia, MOTPeOIIseMbIX SHEProyCTaHOBKOW B
YCTaHOBJICHHBI MOMEHT BPEMEHU
Harpy3ounasi cnocooHoctb TpaHcdopmaropa COBOKYIHOCTh
JOMyCTUMBIX HAarpy30K U Meperpy3ok Tpanchopmaropa
Harpy3ounslii peakrop PeakTop, NnpenHa3Ha4YeHHBIM IUIA HC-
I10JIb30BAHUS B KaU€CTBE MHIYKTUBHOW HArpy3KH IIPU UCIBITAHU-
X AJIEKTPOTEXHUUECKUX YCTPONCTB
Harpy3ouHblii pe3epB MOIIHOCTH 3JHeprocucremnl Peseps
MOIIIHOCTH, HEOOXOAMMBIN ISl BOCHPUATUS CIy4allHBIX KoieOa-
HUW Harpy3Ku U peryJMpOBaHUs YACTOThI B SHEPTOCUCTEME
Hanpsixkenune ayru Ilagenue HanpsbkeHHs MEXOY KOHTaKTOM
JOYTH C DJEKTPOJHBIM KOHILIOM M IIUXTOW (WJIM C APYTUM DJICK-
TPOJHBIM KOHIIOM).
Hanpsizkenne KOpPOTKOro 3aMbIKaHusi TpaHcdopmaTopa
Hanpsikenne KOpoTKOro 3aMbIKaHMsI Tapbl OOMOTOK AJisl ABYX00-
MOTOYHOI'O U TPU 3HAYEHUS HANPSHKEHUS KOPOTKOIO 3aMbIKaHMS
JUIsL TPEX Map OOMOTOK: BBICIIErO M HU3IIETO, BBICIIETO U CPeHE-
ro, CPEAHEr0 W HU3LIETr0o HAIpPSDKEHHs - s TPEXOOMOTOYHOTO
TpaHcdopmaropa
Hanpsixenue HyJseBoi nmocjaenosareabHocTd CyMMa MTHOBEH-
HBIX 3HaYeHHH Tpex(da3HbIX HANPSHKEHUN B Tpex(dazHOM cucTeMe
Hanpsixenue orHocuTebHO 3eMiau HampsokeHne oTHOCHTENb-
HO TOYKH 3€MJIU, HaXO/SIIEICs BHE 30HbI paCTEKaHUS TOKa 3aMbl-
KaHUS Ha 3eMITI0
Hanpsixenue npukocHoBenus HanpsokeHue Mexy AByMs TOY-
KaMH LIENU TOKA, KOTOPBIX OJJHOBPEMEHHO KacaeTcs 4YeJI0BEK
HanpspkeHne, nosiBistolieecs Ha Tele 4YeIOBEKa NPU OAHOBpE-
MEHHOM IPUKOCHOBEHUH K JIByM TOYKaM IPOBOJHUKOB WIN IPO-
BOJSIIMX YacCTeH, B TOM YHUCIIE MTPU MOBPEXKICHUN U30JISUU
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Hanpsizkenue cMemenusi Heiitpanu HampsbkeHue Mexnay pe-
aJIbHOM WM UCKYCCTBEH t HOM HEUTpaJbIO U 3eMJICH WU KOPIY-
COM DJIEKTPOTEXHHUYECKOT0 000pyI0BaHUS
Hanpsizkenue mara HanpsokeHue Mexnay AByMs TOYKaMH LEIU
TOKa HaXOASIIMMUCSA OJHA OT IPYrOM Ha pacCTOSHWMM Iuara, Ha
KOTOPBIX OJJHOBPEMEHHO CTOMUT YEJIOBEK
HanpsizkeHHOCTb 3JIEKTPUYECKOro Mmojsi DPQPeKTUBHOE 3HAYeE-
HHUE CUHYCOUbl, UMEIOLIEH aMIUTUTYAY, PaBHYIO OOJbILIeH Momy-
OCH DJIIMIICA, ONMCBIBAEMOI0 BEKTOPOM HANPSIKEHHOCTH B JIaH-
HOM TOYKE
BekropHas BennunMHa, XapaKTepU3YIOLIas dJIEKTPUYECKOE I10JIE U
ONpEeeNAIas CUILy, ICUCTBYIOIIYIO Ha 3apsHKEHHYK) YaCTHILY
CO CTOPOHBI JIEKTPUYECKOTO MOJIS.
Hapymenune nuramwuieii ceTu nepeMeHHoro Toka Jlroboe nu3me-
HEHUE IUTAHMS DJIEKTPUYECKON SHEprued, KOTOPOe MOXKET BbI-
3BaTh HENIPABUJIbHBIE YCIIOBUS SKCILTyaTalluy Harpy3Ku
Harsoxnas moaBecka IM3onupyromas nmoaBecka, MpeiIHa3HAYECH-
Hasl JUIsl HATSDKEHUS TOKOBEAYIIUX 3JIEMEHTOB
He3aBucumeblii pacuenuresas Pacuenurens, BbI3BIBAIOIIUN Cpa-
OaTbIBaHME KOMMYTALMOHHOTO anrnapaTa Ipy BKIOYEHUH €Tro pe-
arvupymrolero Opraia JApyruM anmnaparoM B JIEKTPUUYECKYIO LENb
C 33JJaHHBIMU TTapaMeTPAMHU
Heiitpane OOmias Touka COelMHEHHBIX B 3Be3/1y (pa3HbIX 0OMO-
TOK (3JIEMEHTOB) JIEKTPOOOOPYI0BAHNUS
HeiiTpaas oomorkn OOmias Touka oOMOTKH (a3 TpexdazHoro
WM MHOrogazHoro TpaHchopmaropa, COSAUHSIEMBIX B «3BE3IYy»
W <«GUT3ar»
Heiitpanabsubiii nposoanuk ( N ) [IpoBoaHMK, COEAMHEHHBIN ¢
HEUTPAIbHOM TOYKON CETH, M MOXKET OBITh MCIIOJIB30BaH IS TIe-
penadn dIEKTPUIECKON SHEPTUU
HeMarHuTHbIl  3230p  JJIEKTPOTEXHHYECKOro  M3JeJIHudd
(yerpoiictBa) [IpoMexyToKk B MarHUT HOW LIENM 3JIEKTPOTEXHU-
4eCKOro u3aenus (yCTpONCTBa), 3alI0JHEHHBIM HEMArHUTHBIM Ma-
TEepUaAIOM
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HecuMMeTPHYHBIH pPesKMM MHOIO(a3HON CHCTEMbI JIEKTPO-
cHaOxeHust Pexxum paboThl MHOTO(asHONW CHUCTEMBI 3JIEKTPO-
CHaOXXEHUs, IPH KOTOPOM (ha3Hble HANPSKEHUE WM TOKH HEe 00-
pa3yroT CUMMETPUYHBIX MHOTO()a3HBIX CHCTEM
HeroxoBenymas yacte TOKONIpOBOIAIIAs YaCTh JIEKTPUUECKO-
ro o0opy0BaHus, AOCTYIIHAs HENOCPEJICTBEHHOMY NPHUKOCHOBE-
HUIO, KOTOpasi 0ObIYHO HE HAXOAMUTCS MOJ HANpsHKEHHUEM, HO MO-
JKET 0Ka3aTbCs M0 HAIIPSDKEHUEM B CIIy4ae MOBPEKICHUS
Hu3koBoJibTHOE KOMILUIEKTHOE YCTpoicTBO (COBOKYITHOCTD
HU3KOBOJIbTHBIX aIllIapaToB, YCTPOWCTB YIPABIICHUS, U3MEPEHHUS,
CUTHQJIM3ALUH, 3aLUThI, pEryJIUPOBAHUS U T.II., CMOHTUPOBAHHBIX
Ha €IMHOM KOHCTPYKTOPCKOM OCHOBE CO BCEMHM BHYTPECHHUMH
JJIEMEHTaMU M MEXAaHUYECKMMM COCIMHEHUSMU U KOHCTPYKTHB-
HBIMH 3JIEMEHTAMHU
Hu3zmee nanpsixkenue tpancdopmaropa Hanmensiee u3 HoO-
MUHAJIbHBIX HAPsKeHUH 00MOTOK TpaHchopmaTopa
HomunajbHasi BeJMYMHA 3HAYCHHUE BEIMYUHBI, NPUMEHSIEMOE
U1 0003HAYEHUST MM WACHTU(PHUKAIIMA KOMIIOHEHTA, YCTPOCTBa
WJIM MaTepuaia
HomuHa/ibHasi MOLIHOCTH KOHJAeHcaTopa PeakTuBHas Moul-
HOCTb, Ha KOTOPYIO pacCUMTaH KOHJIEHCATOP, PU HOMHUHAIBHOM
HaIpsSHKEHUU, HOMUHAJIBHOW €MKOCTH U HOMUHAJIBHOM 4acTOTe
HomunajabHoe Hanpsikenue HanpsokeHue, Ha KOTOpoOe paccuu-
TaHa AJIEKTPOYCTAHOBKA (WJIU €€ 4acTh)
HomuHajbHbIe JaHHBIE TPaHC(pOpMAaTOpPa YKa3aHHBIE U3TOTO-
BUTEJEM MapaMeTpel TpaHcopmaropa (HampuMmep, 4YacToTa,
MOIIIHOCTh, HAMpPSDKEHHE, TOK), oOecrnedynBaroiue ero pabory B
YCIIOBUSIX, YCTAHOBJIEHHBIX HOPMATHUBHBIM JOKYMEHTOM H SIBJISI-
FOIIAECS] OCHOBOM ISl ONPEJEIEHUsI YCIOBUM M3rOTOBIICHUS, UC-
NIBITAHNH, SKCIUTyaTalluu
HomunanbHblii pexxuM COBOKYIHOCTb PacYETHBIX BEIMYMH U
yCIOBUH pabOTHI
HomuHa/bHBI peskuM padoThl JIEKTPOTEXHHMYECKOro H3/e-
Jus (3JIeKTPOTeXHMYeCKOro YCTPOHCTBA, 3JIEKTPooOOpynoBa-
47



HUs) PexkxuM paboThl 3JEKTPOTEXHUYECKOTO H3Jenus (3JIEKTPO-
TEXHUYECKOTO YCTPOUCTBA, 3JIEKTPOOOOPYI0BaHHS), IPH KOTOPOM
3HAUEHUS KaX0Tr0 U3 IapaMeTPOB PEKUMA PaBHbI HOMUHAJIbHBIM
HomunanabHbiii pexum TpaHcpopmatopa Pexum paboTsl
TpaHchopMaTopa Ha OCHOBHOM OTBETBJICHMU NPH HOMHUHAIBHBIX
3HAYCHUSAX HAIPSDKEHUSA, YacTOThl, HArpy3KM U HOMHHAJIBbHBIX
YCIIOBUSAX MECTA YCTAHOBKU U OXJIAXKAAIOIIEH CPEbI
HoMuHaIbHBIH TepMHUYECKUI CPOK CJIYy:KO0bI uM30Jsauuu Tep-
MHYECKUH CPOK CIYKOBbI M30JISIIMU TIPU TIOCTOSHHON TeMIlepaTy-
pe Hambosee HarpeToil TOYKM HW3OJISALUH, PABHOM JOIYCTHMOM
TEMIEpAType AJIs JAaHHOT'O U30JISILIMOHHOTO MaTepuaa
Homunanbublii TOk BrIW4YeHuss HaubGomnbiiee mgomyctumoe
MIHOBEHHOE 3HAYEHHUE TOKA NPU BKIYEHHH JAHHOM IJIEKTPO-
YCTaHOBKH IIPH 33JaHHBIX YCIOBUAX
HoMuHanbHBIT TOK AMHAMHYECKOH croiikocTtm HawubGomnbiiee
MT'HOBEHHOE 3HAa4Y€HUE MEPBUYHOIO TOKA, KOTOpoe TpaHcopma-
TOp TOKa MOXET BBIIEP)KUBATH IPU KOPOTKO3aMKHYTOH BTOpHY-
HOM 0OMOTKE 0€3 JIEKTPUUECKUX HJIM MEXaHUYECKUX MOBPEXKIe-
HUM M3-3a BOZHUKAKOLIUX IEKTPOMAarHUTHBIX BO3JEHCTBHI
HomuHaIBHBIA TOK TepMHUYECKON cTOMKOCTH /[lelicTByromee
(@ dexTrBHOE) 3HaAUEHNE TOKA, TEPMUUECKOE JCHCTBHUE KOTOPOTO
JIOJKHA BBIIEP)KUBATh JAaHHAs DJIEKTPOYCTAHOBKA B TEUEHUE 3a-
JTAHHOTO BpeMEHU Oe3 MOBPEXICHMH, HapyIIaloluX ee padoTo-
CHOCOOHOCTh
HopmanbHblii peskuM pad0ThI JICKTPOTEXHHUYECKOT0 M3/1e/THs
(3JIEKTPOTEXHHYECKOI0 YCTPOWCTBA, AJIEKTPOOOOPYIOBAHUS)
Pexxum paboOThl 37IEKTPOTEXHUUECKOTO M3AENusl (JIEKTPOTEXHU-
YECKOTO YCTPOWCTBA, AJIEKTPOOOOPYAOBaHUS), XapaKTEPU3YIO-
muiics paboyrMH 3HaAUYEHUSIMU BCEX MTapaMeTpoB
HopMupoBaHHBIN TOK AJHMTEJBHOr0 HarpeBa ToOK, KOTOPBIH
MOXET JUIMTENbHOE BpeMsl NMpOTEKaTh MO NEpBUYHON OOMOTKE
Opyu BTOPUYHOW OOMOTKE, NPUCOEAMHEHHOM K HOMHHAJIbHOMN
Harpy3Kke, HE BBbI3bIBasl IPEBBIIICHUs TEMIIEpaTypbl CBEPX YCTa-
HOBJICHHBIX 3HAYEHUU

48



Hyuaeas xuiaa OcHOBHas Xuia, NpeAHa3HAYEHHas JJIs [IPHCO-
€AVHEHUS K 3a3€MJICHHOM WM HE3a3€MJICHHOM HEUTpaJd UCTOY-
HUKA TOKa
HyneBoii 3ammTHblid npoBoauuk (PE) IlpoBonnuk, coenuns-
IOIIMH 3aHyJISIEMbIE YacTU C TJIYX03a3€MJICHHOW HEUTpaibHOU
TOYKOW OOMOTKM UCTOYHHMKA TOKA UJIM €€ SKBUBAJIEHTOM
[IpoBOHMK B 3JIEKTPOYCTaHOBKAX HarpskeHueM 1o 1 kB, coenu-
HAIOUIMI 3aHyJs€Mble YAaCTH C TJIyX03a3€MJIIEHHON HEWUTpasbio
reHeparopa Wi TpaHcpopmaropa B CeTAX Tpex(a3zHOro TOKa, ¢
IJTyX03a3eMJICHHBIM BBIBOJOM HCTOYHHMKAa OJHO(A3HOTO TOKa, C
[JIyX03a3€MJICHHOM CPEIHEW TOYKOM MCTOYHHMKA B CETSX IIOCTO-
STHHOT'O TOKa
HyneBoii padounii nposoguuk ( N ) IIpoBoanuk, ucnoisb3ye-
MBbIM ISl IUTaHUSI TPUEMHUKOB 3JIEKTPUUYECKOW 3HEPrUu U CO-
€AMHEHUs OJHOTO U3 MX BBIBOJOB C 3a3€MJICHHOM HEWUTpalblO
3JEKTPOYCTaHOBKHU
Oo6BoaHas wenb HezaBucumas snekTpuyeckas Lelb, 03BOJISIO-
1asi OCYIIECTBIATh MUTAHUE NMPUEMHUKOB OT CETH IEPEMEHHOTr0
TOKa ¢ 00X0Z0M MpeodpazoBaTesIe.
O0MoTka COBOKYITHOCTh BUTKOB WJIM KaTyIIEK, BBIIOJHSIOLINX
oTpeieNIeHHYI0 (DYHKIIMIO B 3JIEKTPOTEXHUYECKOM YCTPOMCTBE
Oo0xonnas cucrema cOopHbIX mmMH CucremMa COOPHBIX UIMH,
IIpeIHa3HAuYEHHAas JUIsl IEPEKIIFOUEHNS Ha Hee MPUCOSIUHEHUM Ha
BpeMs PEMOHTa UX KOMMYTAI[MOHHOI'O WJIM JIpyroro o0opynaoBa-
HUA
Orpaxkaenue DjieMeHT, 00€CIEUMBAIONIMM 3alIUTy OT HPSIMOTO
KOHTakTa B JII0OOM HampasieHun (MuHuUMyM IP 2 X ) u ot anex-
TPUYECKON Ay, BO3HUKAIOIIEH MpU CpabaThIBAHUM KOMMYTAIlH-
OHHBIX aIllapaToB WIN APYTUX MOJOOHBIX YCTPOHCTB
OnHouHelHAs cxema dJieKTpocTaHuuu (moacranuum) Cxema
COEUHEHMS DJIEKTPUYECKOM YacTU 3JIEKTPOCTAaHIUM (IOJCTaH-
IIUH), B KOTOPOI MHOTO(a3HbIe CBSA3M MOKa3aHbI ISl OHOM (a3l
OaHomoJlocHOe NPUKOCHOBeHHMe [IpMKOCHOBEHHME K TOIIOCY
AJIEKTPOYCTAHOBKH, HAXOJAIIEICS 0] HANPSKEHUEM
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OnHoda3zHoe 3jeKTpOTeXHHYecKOe u3aeaue (yCTpoiicTBo)

DIIEKTPOTEXHUYECKOe u37enne (yCTpOMCTBO), MpeaHa3HAYeHHOE

JUISL BKJIFOUEHHS B OAHO(A3HYIO 3JIEKTPUYECKYIO IIeTb U He Tpe/l-

Ha3zHauYEHHOE /I IpeoOpa3oBanus yncia a3

Onnoda3Hblil pexxuM padoThl BpalAKOLIEiicsl 3JIEeKTPHUIeCKOi

MAalIMHbI AHOPMaJbHBIA PEXKUM PabOTHl MHOTO(a3HOM Bpala-

IOLLIEHCA JIEKTPUYECKOW MAIIMHBI OT MCTOYHHMKA WJIM HA MpPUEM-

HUK 0/1H0(a3HOTO TOKa

Omnacnas 30Ha IIpocTpaHCTBO, B KOTOPOM BO3MOXHO BO3/EH-

CTBHE Ha pabOTAIOIIEro OMACHOTO W (WJIM) BPEIHOTO MPOU3BO/I-

CTBEHHBIX (haKTOPOB

OnopHeiii  u3oasaTop M3014TOp, HMCHOIB3YyEMBIH B KayeCTBE

JKECTKOW OIOPBI ISl 3JEKTPOTEXHUYECKOIO0 YCTPOMUCTBA WM OT-

JIeIbHBIX €ro YacTei

OcBernrTenbHasi apmarypa CBeTOTeXHUYECKasi apMarypa OCBe-

TUTENBHBIX TPHUOOPOB

OcHoBHasi u3oasums M3omsmus TOKOBEayIIMX YacTel, npeaHa-

3Hau€HHAas 11 OCHOBHOM 3alllUThI OT MOPAXKEHUS JIEKTPUUECKUM

TOKOM

OtBerBjIeHHe (0T JUHHUHU eKTponepenadyu) JIMHUA 37I€KTpO-

nepefayy, NPUCOEAMHEHHAs OJHUM KOHIIOM K JpPYro JIHMHHUH

JNEKTPONEPEaun B IPOMEKYTOUHOM TOUKE

OTk/I0HeHHe HanpskeHus: BennuuHa, paBHas pa3HOCTH MEXIY

3HAUEHUEM HAMPSKEHHs B JAHHOW TOYKE CHUCTEMBI DJIEKTPOCHA0-

JKEHUs B pacCcMaTpUBAaEMbIii MOMEHT BPEMEHHU U €r0 HOMHHAJb-

HBIM UM 0a30BbIM 3HAUE€HHUEM

OTtki0HeHHe YyacToThl BennunHa, paBHas pa3HOCTH MEXAY 3Ha-

YEHHEM YacTOThl B CUCTEME 3JIEKTPOCHAOKEHUSI B paccMaTpUBae-

MBIIi MOMEHT BPEMEHU U €€ HOMUHAJIBHBIM WM 0a30BBIM 3Haue-

HUEM

OTkpbITasi MOACTAHIMSA DJIEKTPUUYECKAs TOJCTAHIINS, 000PYI0-

BaHUE KOTOPOH PACIIOIOKEHO Ha OTKPBITOM BO3/1yXe

OTkpbiTass nposoasimasi yacte HerokoBenymas yacTh, J0-

CTyIHas MPUKOCHOBEHHIO YEJIOBEKA, KOTOPas MOXKET OKa3aTbCs
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10/l HaIIPSDKEHUEM IIPU HapYLIEHUH HU30JS1UM TOKOBEAYIIUX Ya-

CTel.

OTkpbITOE pacnpenenaurteabHoe ycrpoiictBo (OPY) Dnexrpu-

YeCKOe pacupeieNuTeIbHOe YCTPOHCTBO, 000pYI0BaHUE KOTOPO-

IO PACIIOJIOKEHO Ha OTKPBITOM BO311yXe

OmyTuMbIii TOK DJIEKTPUYECKUI TOK, BBI3BIBAIOIIUM MPHU MPO-

XOXKICHHUH Yepe3 OPraHu3M OLYTHUMBIE Pa3IpakeHUs

IManenne nanpsixkennsi Hanpsokenre Ha y4acTKe 3JEKTPUUECKON

LIETIH UJIU €€ DJIEMEHTE

IMakeTHBIH BBIK/JIKYaTE]b BpIKItOUaTENh C PYYHBIM IIPUBOJOM

BpAIaTEeIbHOTO JBM)KEHUS, COOpaHHBIA W3 OTAEIBHBIX OJIOKOB-

MAKETOB, KAl M3 KOTOPHIX UMEET KOMMYTHUPYIOIIEE YCTPOM-

CTBO

IMapaanensHass pa6ora TpancopmaropoB Pabora aByx wiu

HECKOJIbKUX TPaHC(HOPMATOPOB MPH MapajuIeIbHOM COEIUHEHUU

HE MEHEE YeM JIBYX OCHOBHBIX OOMOTOK OJJHOI'O U3 HUX C TaKUM

K€ YUCIIOM OCHOBHBIX OOMOTOK Jpyroro Tpanchopmatopa (Ipy-

T'HX TpaHc(hopMaTopoB)

IlepBuunasi o0MoTKa Tpanchopmatopa OOMOTKA, yepe3 KOTO-

PYIO IPOTEKAET TOK, MOJIeKAIUN TpaHChHOopMaLIUU

IlepBuunasi o0MoTKa TpanchopmaTopa HanpszkeHusi O6MoT-

Ka, K KOTOPOM NPHUKJIAIBIBAECTCS HAIPSDKEHUE, IIOJUIekKallee

TpaHchopMauu

IlepBuunasi o0MoTKa TpaHcpopmaTopa Toka OOMOTKa, yepes

KOTOPYIO MMPOTEKAET TOK, MOAJISKAIINNA TpaHCHOPMALIUU

IlepeuuyHoe HampsikeHHe (TpaHcpopMaTopa HaNPSKEHUS)

Hanpsokenue, npuiiokeHHOE K IEPBUYHON 0OMOTKE TpaHcpopma-

TOpa HaIPSHKEHUS

IlepBuuHbIii TOK TpaHcpopmaTopa TOKAa TOK, MPOTEKAOIINN

0 MepBUYHON 00OMOTKE TpaHchopmaTopa Toka

Ieperpy3ka IlpeBbllieHre peaJibHOM Harpy3ku HaJl HOMHHaJb-

HOM.

Ileperpy3ka Tpancopmaropa Harpyska tpanchopmaropa, npu

KOTOpOI pacyeTHbI M3HOC U3OJSIIMU OOMOTOK, COOTBETCTBYIO-
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MM yCTaHOBUBLIMMCS NPEBBIIIEHUSM TEMIIEPATypbl, IPEBOCXO-
JUT U3HOC, COOTBETCTBYIOIINI HOMUHAIBHOMY PEXKUMY PabOThI
Ilepexmnroyareas KoMMyTallmoHHON anmnapar, peJHa3Ha4eHHbIN
JUIS TIEPEKITFOYEHUS MIEKTPUYECKUX LIeTIe
Ilepexioyenue M3MeHeHUE 0AHON COBOKYITHOCTH COCIMHEHUN B
ApYryro
IlepeMeHHBIH 3JIeKTPUYECKHH TOK DJIEKTPUUYECKUN TOK, U3MeE-
HSIOLMICS C TCYCHUEM BPEMEHHU.
Ilepenanpsizkenue Hampsokenue, Beau4rHa KOTOPOTO IIPEBBIIIA-
€T HauOoublIee JOMyCTUMOE 3HAUCHHE
Ilepenanpsizkenne B cucreMe 3JjeKTpocHad:kenusi [Ipesbie-
HUE HAaNpsHKEHUs HaJ HauOOoJbIIUM paboyuM HampsKEHUEM,
YCTAHOBJICHHBIM JUISl JAHHOTO 3JIEKTPOOOOPY10BaHUS
Ilepexoanblii mpomecc B JIEKTPHYECKOH Lenu DJeKTpomar-
HUTHBII MPOLIECC, BOSHUKAIOUIUI B 3JIEKTPUYECKON LIENH IIPHU T1e-
pexXoze OT OAHOIO YCTAaHOBUBLIETOCS PEXXUMA K IPYTrOMY
IInaBkuii 31eMeHT YacTh 3aMEHSEMOro 3JIEMEHTa, NpeaHa3Ha-
YeHHas JUIs PACIUIABIICHHUsS IOJ BO3JIEHCTBUEM TOKA, IPEBBIILAO-
LIEr0 HEKOTOPOE OIPEACIICHHOE 3HAYEHUE B TCUCHHUE OIIPE/ICIICH-
HOT'O BPEMEHU
Ilnenounas uzonsuus M30m40us U3 CHHTETUYECKUX TUIEHOK
IloBepxHocTHBIN mpodoii IIpoGoii TBepaoro AMAIEKTpHKA IO
€ro MOBEPXHOCTHU B ra3e WU KUIAKOCTH
IoBpimarommii Tpancpopmarop Tpanchopmarop, y KOTOPOro
HNEepBUYHON OOMOTKOM SABISAETCS OOMOTKA HU3IIETO HANPSKEHUS
IToa narpyskoii Pabora ycTpoiicTBa miu 1ienu, KOTOpble OTAAI0T
IIOJIE3HYIO MOIIIHOCTH
Ilox nanpsizkeHuem TepMuH, NPUMEHSEMBIA K YCTPONCTBY WIIN
LEMNY, HaXOIAIIENCS MO/ HANIPS)KEHNEM
IHoaBecHoit u3oaATOp JIMHENHHBIN U30IATOP, NPEIHA3HAYCHHBIN
JUIS TIOABUKHOTO KpEIUICHUs TOKOBEAYILIUX DJIEMEHTOB K HECY-
MM KOHCTPYKLHUSAM MM 00bEeKTaM
Hoacranums 3nexkrpuueckas (IIC) DnexkrpoycrtaHoBKa, Ipej-
Ha3HayeHHasl JUIsl MpUeMa, NpeoOpa3oBaHUs U pacHpeeeHUs
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AJIEKTPUUYECKONW SHEPTHH, COCTOAILIAast M3 TPaHCHOPMATOPOB WU
Apyrux mpeoOpa3oBaTeneil AIEKTPUUECKOW SHEPTHH, YCTPOWUCTB
YIPABICHUs,  PACHPEHCIUTENIBHBIX U BCIIOMOTaTEJIbHBIX
ycrpoiicts o 'OCT 19431-84
Ioka3aTenb KadecTBa JJIEKTPUUYECKOM JHeprum BenuuuHa,
XapaKTEePU3YyIOIas Ka4eCTBO JIEKTPUUECKON DHEPIUU 110 OAHOMY
WM HECKOJIBKUM €€ IapaMeTpaM
IHosne3nass MomHOCTH MOIIHOCTB, OT/AAaBaeMasi YCTPOWCTBOM B
orpeieieHHON (opMe U IS ONPeeICHHOM eH
IHonynpoBoauuk BemiecTtBo, OCHOBHBIM CBOMCTBOM KOTOPOIO
SBJISIETCS. CHJIBHAsE 3aBUCUMOCTH €r0 3JIEKTPOIPOBOJHOCTH OT
BO3JICHCTBUS BHEIIHUX (PaKTOPOB
IHossipu3oBaHHOE peJsie DIEKTPUUECKOE PEJIe TIOCTOSIHHOTO TOKA,
U3MEHEHHE COCTOSIHMSI KOTOPOTO 3aBHUCUT OT IOJISIPHOCTH €ro
BXOJIHOM BO3/ICHCTBYIOIIEH BETUYHHbI
Honumxkaommii Tpancgopmarop Tpanchopmarop, y KOTOpOro
NIEPBUYHON OOMOTKOM sIBJIsIETCS OOMOTKA BBICIIETO HANPSKEHUS
Ilonn:xeHHoe HanpsizkeHue HampspkeHue, 3HaueHHE KOTOPOIO
MEHBIIIE JTOYCTUMOTO JUII HOPMAJIBHOW Pa0OTHI AIIEKTPOTEXHU-
YeCKUX U3/ (YyCTPOUCTB) U 3JIEKTPOOOOPYAOBAHUS
Mopaxkarommii Tok Tok, NPOXOASAIIMI Yepe3 TEIO YEIOBEKA WU
JIOMAIIIHET0 >KUBOTHOTO, XapaKTEPUCTHKH KOTOPOrOo MOTYT 00y-
CJIOBUTH NMATO(U3NOJOTHUECKUE BO3CHCTBUS WM BBI3BATh TPaB-
My
IloporoBbrii HeoTmyckamommi TOK Haumenesinee 3HaueHHe
HEOTIYCKAIOIIEro TOKa
IToporosslii omyTumbiii TOk Hanmensniee 3HaueHne ONyTUMO-
ro TOKa
Ilocagka HanpsikeHuss BHe3anmHOe 3HAYMTENBHOE CHUKEHUE
HaMpsHKEHUS B CHCTEME 3JIEKTPOCHAOKEHHS
IHocTosIHHBIN JIEKTPHYECKHUI TOK DJIEKTPUUYECKUH TOK, HE U3-
MEHSIOLIUICS BO BPEMEHU.
IMorepn PasnocTs Mex1y moTpeOssseMoil MOLTHOCTBIO U TOJE3-
HOM MOIIIHOCTBHIO KaKOW-TMO0 CHCTEMBI HJIH YCTPOUCTBA
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ITorepu TpancpopmaTopa AKTHUBHAS MOIIHOCTb, PACXOyeMasl B
MarHUTHOM cHUCTeMe, OOMOTKaX M JPYTUX 4acTsX TpaHCHOpMaTo-
pa npu pasIMYHBIX pexUMax padoThl
IMoTpeduTens dnexkTpuyeckoil 3uepruu llpennpusarue, opranu-
3a1usi, TEPPUTOPUATIBHO 000COOIEHHBIN LIeX, CTPOUTENbHAs IUIO-
1aJIKa, KBapTHPA, Y KOTOPBIX IPUEMHUKH 3JIEKTPUYECKON JHEp-
MU IPUCOCIMHEHBI K JIEKTPUUECKON CETH M UCIOJIB3YIOT JJIEK-
TPOIHEPTUIO
IOpuanyeckoe mim ¢Gu3MUecKoe JUIO, OCYHIECTBISAIONIEE MOTb-
30BaHUE NIEKTPUUECKON IHEPTUEH (MOILHOCTBIO)
IMoTpedasiemasi MomHocTh OOmas MOITHOCTb, MOJTydaeMas
YCTPOMCTBOM MJIM COBOKYITHOCTBIO YCTPOMCTB
IIpenoxpannresp YCTpoiCTBO, KOTOPOE IIyTEM pa3pyLIECHUS OJ-
HOT'0 WJINA HECKOJIBKUX CIEIMAIBHO IIPEJHA3HAYCHHBIX 3JIEMEHTOB
pa3MBIKaeT LeNb, B KOTOPYIO OHO BKJIFOYEHO, OTKJIKOYasl TOK, KO-
I/1a OH INPEBBIIIAECT 33JaHHOE 3HAYEHHUE B TEYEHHUE JOCTATOYHOIO
BpPEMEHU; IIPEAOXPAHUTENb COAEPKUT BCE JIeTalli, KOTOpble 00pa-
3YIOT KOMIUIEKTHOE YCTPOUCTBO
IIpenoxpannresb-BbIKJIOYATE]b BbiKitouaTenb Harpy3sku, y
KOTOpPOro (YHKIUIO TOABM)KHOM KOHTAKT JI€TaJX BBIITOJIHSET
IUTaBKasl BCTaBKA WM cOOpOYHas €IUHUIIA, COJIeprKaliasl MIIaBKYIO
BCTaBKY
[TpenoxpaHuTesnb, BHIMOIHAIOMUN (YHKIMIO BBIKIIOYATENS MPU
B3alMHOM IIEPEMELICHUN JeTalIen
IIpenoxpannrenb-pa3zbeMHATE]b Pa3beMHUTEND, Y KOTOPOTO
(GYHKIMIO TOJABMKHOW KOHTAKT-JE€TAlIM BBINOJIHSAET IJIaBKas
BCTaBKa WM cOOpOYHas €UHUIIA, COJIeprKallasi MJIaBKYIO0 BCTaBKY
[TpenoxpaHuTens, BHIIOTHSAIOMUN QYHKIUU pazbeAUHUTENS PU
B3alMHOM II€pEeMELICHUH JieTalel
IIpeoOpa3oBanmne 3JjieKTpuYeckoi 3Heprum l3menenue poxaa
TOKa, HaNPsKEHHUsI, YaCTOTHI HJIU Yuciia ¢a3
IIpeoOpa3oBaTebHasi MOACTAHIMA OJEKTPUUYECKas IOJCTaH-
151, IpeHa3HauYeHHas A mpeoOpa3oBaHUs poja TOKa WM €ro
YacTOTBI
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IIpeoGpa3oBaTtesib 4acToThl MaimuHa, npeodpasyomas mepe-
MEHHOH TOK OJHOM 4aCTOTHI B IEPEMEHHBIN TOK IPYrOil 4aCTOTBI
[IpeoOpa3zoBarenb AMEKTPUUECKON IHEPTUH, KOTOPBINA TIpeodpasy-
€T 2JIEKTPUUECKYI0 MOIIIHOCTh C U3MEHEHHUEM YaCTOThI
IIpeoOpa3oBaTesb 3JIEKTPUYECKOH IHEPrUU DJIEKTPOTEXHUYE-
ckoe m3aenue (YCTPOMCTBO), MPeoOpas3yroliee 3JICKTPHUICCKYIO
SHEPIUuI0 C OAHUMHU 3HAYCHUSMHU IApaMeTpoB M (MJIM) IOKa3aTe-
JIeH Ka4yecTBa B JIEKTPUYECKYIO SHEPTHIO C IPYTUMU 3HAYCHUSAMU
IapaMeTpoB U (WIn) oKa3aTesiel KadecTBa

IIpyeMHHK 3JIEKTPHYECKOH JHEPruM Y CTPOMCTBO, B KOTOPOM
MPOUCXOIUT MPEoOpa3OBaHHUE IIEKTPUUECKON SHEPTHH B APYroi
BU/JI SHEPTUHU ISl €€ UCII0JIb30BaHUs

IIpuHuMNuAaIbHAA JJIEKTPHUYECKash CXeMa JJICEKTPOCTAHIHUH
(moacrannum) Cxema, oToOpaxaromas cocTaB 000pyAOBaHUS U
€ro CBs3M, Jarollas MpeiCTaBlIeHUE O MPHUHLUIE pabOThl 3JIEK-
TPUUYECKON YaCTH 3JIEKTPOCTAHIUHU (TTOACTaHIINN)
IIpucoennHeHHasi MOIIHOCTH JIEKTPOycTaHOBKH CyMmMMa HO-
MUHAJIBHBIX MOIIHOCTEH TpaHCc(hOPMATOPOB M MPHUEMHHUKOB JJICK-
TPUYECKON HHEPruM IMOTPEOUTENs, HENOCPEACTBEHHO IIOJKIIIO-
YEHHBIX K 3JIEKTPUUECKOM ceTn

IIpoGuBHOEe HampsikeHHe AUIJIEKTPUMKAa MuHUMaNbHOE, MpU-
JIO)KEHHOE K IUDJIEKTPUKY 3JIEKTPUYECKOE HANpPSDKEHUE, IPHUBO-
Js1Iee K ero mpoooro

IIpo6oii SIBnenne oOpa3oBaHUs B JUAJIEKTPUKE MTPOBOJIAIIETO Ka-
HaJa MoJ JEHCTBUEM DJIEKTPUUECKOTO MO

IIpoBan Hanpsixkenus BHe3anmHoe 3HAYUTENbHOE CHUYKEHHUE
HaIpsDKEHUS B CHUCTEME 3JIEKTPOCHA0KEHHUS C MOCIEAYIOIUM €ro
BOCCTaHOBJICHHEM

BHe3zanHoe MoHMKEHHE HANpPsDKEHUS B TOUKE AJIEKTPUYECKON ce-
tm Huxke 0,9 U HOM , 3a KOTOpPBIM CIEAYET BOCCTAHOBIICHHE
HaNpsDKEHUs 10 EPBOHAYAIBHOTO WM OJU3KOTO K HEMY YPOBHS
4yepe3 NMPOMEXKYTOK BPEMEHM OT JECATH MWUIMCEKYHI 10 He-
CKOJIBKUX JIECSITKOB CEKYH/
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IIpoBoguuk BeniecTtBo, OCHOBHBIM 3JIEKTPUYECKUM CBOWCTBOM
KOTOPOTIO SBJISIETCS 3JIEKTPOIPOBOJIHOCTD
IIpoxexkTop CBeToBoil mpuboOp ¢ oTpakaTeneMm U (WUJIH) Mpeno-
MHUTEJIeM, IpeIHa3HAuYCHHBIM IS TMOJNy4YeHHUS OOJBIION CHIIBI
CBETa B OIPaHUYCHHOM TEJIECHOM YTJIE
IIponurannasi OymaskHass u30asiiuss MHOTOCIONHAS U30JIALMS
U3 JIEHT KaOeabHOH OyMaru v U30JSLHOHHOIO NPOIUTOYHOIO CO-
cTaBa
IIpoxoanoii m3oasitop M3omarop, obecneunBaroOUIMii Hepexon
IIPOBOJIHUKA Y€PE3 HEU3OJALIMOHHYIO CTEHKY
N3osATOp, npenHa3HAYEHHBIM U1 NPOBOAA TOKOBEIYIIHMX JJle-
MEHTOB 4€pe3 CTEHKY, MMEIOLYIO APYTrOM IEKTPUYECKUH ITOTEH-
uan
ITyascanus Hanpsizkenus (Toka) IIponecc nepuoauveckoro uiu
CJIy4alfHOr0 M3MEHEHHs] NOCTOSHHOIO HanpsKeHus (TOKa) OTHO-
CUTEIIBHO €r0 CPEIHEro YpOBHS B YCTaHOBUBLIEMCS PEXKUME pa-
00TBI HCTOYHMKA, IPeoOpa3oBaTelis MEKTPUUECKON SHEPrUU WU
CUCTEMBI 3JIEKTPOCHA0XKEHUS
Iynscupyrommii 3nekTpuyeckuii Toxk llepuoanuecknii siek-
TPUYECKUN TOK, HE U3MEHSIOIUI CBOETO HAIIPaBJICHUS.
IMyckarens KoMOuHamust Bcex KOMMYTAllMOHHBIX CPEICTB, He-
00XOAMMBIX JJIsl MMyCKa M OCTAHOBKH JIBUraTeisl B COUYETAaHHUU C
HaJ(JIeXKallen 3alIUTON OT EPETPY30K.
ITyckoBoit peocrat KoMMyTallmOHHBIN 2JIEKTPUUECKUN ammapar,
IIPEIHA3HAYEHHBIN U1 IIyCKa JJIEKTPOABUIaTENEH IIyTeM H3Me-
HEHUs BEJIMYHUHBI BBOJUMOIO B IIENIb COIPOTHUBIICHHS PE3UCTOPOB,
ABJISIFOLIUXCS YaCThIO 3TOTO arapara
IIyreBoii BbIKJIOYATEIb BbIKIIFOUaTENh, HM3MEHSAIONIMN CBOE
KOMMYTAIlMOHHOE TOJIOKEHHE WM COCTOSIHUE NPU OIpPEIEIICH-
HBIX IIOJIO)KEHUSAX TMOJBMXKHBIX YacTEl MallMH U MEXaHW3MOB,
[IEPEMEIIAOIIUXCS OTHOCUTEIBHO HETO
ITyTs TOKa yreukn Kparuaiiiiee paccTossHue MEXy MeTalInye-
CKMMH 4YacCTsMH, M3MEpSEMOE Ha ITOBEPXHOCTHU H30JSLUU WIIU
U30J5TOpa

56



Pabouas m3onssumsa DieKkTpuyecKast U30JSA1Us TOKOBEAYIINX Ya-
CTeH AJIEKTPOYCTaHOBKU, OOECICUMBAOIIAs €€ HOPMAIbHYIO pa-
00Ty Y 3alIUTY OT MOPAXKEHUS IEKTPUICCKHUM TOKOM
PanuaabHas JuHuA dJieKTponepenaum JIMHuUs 31eKTporepena-
Y, B KOTOPYIO 3JIEKTpUUYECKash SHEPrus MOCTYNAET TOJIBKO C OJ-
HOW CTOPOHBI
PaguajgbHas 3j1eKTpHUYeCKasi ceTb DJIEKTpUUYECKas CEThb, COCTO-
glias W3 paJAualIbHbIX JIMHUN, MEPENAIIIUX SJIECKTPUUYECKYIO
SHEPIrUIO0 OT OJJHOTO UCTOYHUKA MMUTAHUS
Pa3boopHoe koHTakTHOe coequHeHne KOHTAaKTHOE COEIHUHEHHE,
pazbenuHsIeMoe myTeM pa300opku 6e3 ero pa3pymieHus
Pasznenurens TOHKWU CJIOM, BBITIOJHSIOMUN POJb Oapbepa, mpe-
OYTIPEXKIAIOEr0 B3aUMHOE BPEIHOE BO3ACHCTBUE pa3IMYHBIX
KOMITOHEHTOB Kalelss Apyr Ha Jpyra, TakuX, KaKk TOKOIPOBOJS-
11ast >Kujia U U30JISIIHS UITU U30JISUsl M 000JI0YKa
Pa3zneqnrenbHas (pa3BerBuTe/IbHAsH) MydpTa MydTta, repmeru-
YeCKU MPHUCOEAMHEHHAs K MHOTOXUIILHOMY Kabelnto, obecreuu-
BaroIlass BO3MOYKHOCTh HMCIOJIb30BAHUSI OTAEIbHBIX JKHJI B Kaye-
CTBE OJIHOKUJIbHBIX Kabemnel 0e3 HapyIlleHUs U30JISLMH JKUTTBI.
Pa3znesunrenbnblii Tpancdopmarop Tpanchopmarop, nepuy-
Hasg OOMOTKa KOTOPOTO AJIEKTPUYECKH HE CBSI3aHA CO BTOPUYHBI-
MU OOMOTKaMH C IIeJIbI0 MCKIIIOUEHHUSI OMACHOCTH, OOYCIIOBJIECH-
HOW BO3MOKHOCTBIO CIY4YaliHOTO OJTHOBPEMEHHOI'O IPUKACAHUS K
3eMJIE M TOKOBEIYILIMM YacTSAM MJIM HETOKOBEAYIIIUM YacCTsIM, KO-
TOPBIE MOTYT OKa3aThCs IOJ HAIPSIKEHUEM B CIIydae MOBPEXKIe-
HHUS U30JSAIHA
Pazneasirommii  Tpancgopmarop CrneuuanbHblii TpaHchopMa-
TOp, MPEAHA3HAYEHHBIN ISl OTAEIEHUS MPHUEMHUKA SHEPTUU OT
MEPBUYHOM JIEKTPUUECKON CETH U CETH 3a3EMJICHUS
PaszomkHyTas uenb Llens, y KOTOpO HENPEPHIBHOCTH HApyIIEHA
TakuM 00pa3oM, 4TO B HEH HE MOXKET OBITh DJIIEKTPUIECKOTO TOKA
Paspsinnas nammna Jlamma, B KOTOpOil CBET BOSHUKAET B PE3YJib-
TaTe JIEKTPUUYECKOr0 pa3psaa B rase, napax MeTauioB UM B CMe-
CH Ta3a C mapamu
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Pa3psiaHuK YCTpOHCTBO, COAEpIKaIEe 1Ba UIU HECKOJIBKO JJIEK-
TPOJOB, MPEAHA3HAYCHHOE Il BO3OYXKICHHS pa3psia B Ompese-
JICHHBIX YCIIOBUSIX
PaspsigHoe HanpsizkeHue VcnbiTaTebHOE HANPSKEHUE, KOTOPOE
BBI3BIBAECT ITOJIHBIN pa3psia
Paspsiznoe ycTpoiicTBO YCTpOMCTBO, MOAKIIOYEHHOE K BBIBOJAAM
WIM I[IMHAM WIM BCTPOEHHOE B KOHJIEHCATOp, CiyXauiee s
YMEHBLIECHUSI OCTATOYHOTO HANPSHKEHUS MOCIE OTKIFOYEHUS! KOH-
JIeHCaTopa OT CETU
PaszbeaunuTesbBeikirouaTenb, KOTOPbI UMEET B OTKIFOUEHHOM
COCTOSIHUM HW3OJISIUOHHBIM TIPOMEXKYTOK, YJIOBJIETBOPSIOIINMA
OIpeIeIEHHBIM YCIOBUSIM.
KOHTaKkTHBIM KOMMYTallMOHHBIN anmapar, MpeAHa3HauYeHHbIN 115
KOMMYTaIlMU 3JIEKTPUYECKON 1enu 0e3 TOKa WU C HE3HAUUTEb-
HBIM TOKOM, KOTOPBINA AJisi o0ecrieueHus: 0€30MacHOCTH UMEET B
OTKJIFOUEHHOM TOJIOKEHUH U30JISILIUOHHBIA TPOMEKYTOK.
PazbemHOe KOHTaKTHOe coenHeHMe KOHTaKTHOE COEMHEHHUE,
KOTOpOE€ MOXKET OBbITh Pa30MKHYTO (3aMKHYTO) 0e3 pa3z0opku
(cOopkm)
Pacnpenesienne noreHMan0B Y MEHbIIEHNE HEPABEHCTB I'pajiu-
€HTa MOTEHIHaJla BHYTPU WU Ha MOBEPXHOCTH H30JIATOpa WIH
M30JSIUU
Pacnpenesunrensnbiii myHkT (PII) Dnexrpuueckoe pacnpenenu-
TEJIbHOE YCTPOMCTBO, HE BXO/SIIEE B COCTAB MOACTAHIIUN
Pacnpeneanrenbnoe ycrpoiicteo (PY) DnexrpoycraHoBka,
npeJHa3HayYeHHas 1J1s IpUeMa U paclpeiesieHusl AIEeKTPUIECKOn
SHEPTHHM Ha OJHOM HANpPsDKCHUH M CoJiepiKalias KOMMYyTalMoH-
HbIE ammapaTbl W COCAMHSIONMNE WX COOpHBIC IIHUHBI (CEKIUU
IIMH), YCTPOKUCTBA YIIPABJICHUS U 3alTUThI
PacnpenenurenbHasi JJeKTpPUYECKass CeThb OJEKTpUYECKas
ceTh, obecneunBarolias pacnpeaeseHue dJIEKTPUIECKON YHeprus
MEXy ITYHKTaMHU OTPeOIeHUS
Pacmensiennasi ooMoTka OOMOTKa, cocToAIIas U3 ABYX WiH 00-
Jiee TaJlbBaHUYECKH HE CBSA3aHHBIX YacTei, cymMMapHas HOMH-
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HaJlbHasi MOIIHOCTh KOTOPBIX, KaK IPaBUJIO, paBHA HOMHHAJIBHOU
MOIITHOCTH TpaHc(opMaTopa, HAPsKEHUsT KOPOTKOT'O 3aMbIKaHUS
KOTOPBIX OTHOCUTEJIBHO JAPYruX OOMOTOK (OOMOTKM) NMpakThye-
CKM PaBHBI MEXIYy c000i, M KOTOpbIE IOMYCKAIOT HE3aBUCUMYIO
JpYyT OT Ipyra Harpy3Ky WM IATaHUE
PeakTuBHOe conmporuBienue [lapameTp sieKTpUUECKON ILENU
WM €€ CXEMBI, pABHOE KOPHIO KBaJpaTHOMY W3 Pa3HOCTH KBaJpa-
TOB IIOJIHOTO M AKTUBHOI'O COINPOTHUBIIECHUHN LENH, B3ATOMY CO
3HAaKOM IUTIOC, €CJIM TOK OTCTaeT Mo ¢a3e OT HampspKEHUs, U CO
3HaKOM MHHYC, €CTIH TOK OIepexaeT 1o ¢a3e HanpsuKeHue
PeBepcuBHBIN pe:kuM PexuM TOPMOKEHHS IMOJBUKHOIO COCTa-
Ba EKTPUPHUIMPOBAHHOTO TPAHCIIOPTA, IPU KOTOPOM JIBUTATEIH
pa0oTaeT B pexuMe reHepaTopa U 3HEprusi TOPMOKEHUs BO3Bpa-
11aercs B CETh
PeryaupoBanue Hanpsizkenuss Tpancgopmaropa l3menenue B
COOTBETCTBUM C 33JaHHBIM PEKHMOM WJIM CTaOWIM3alus Hamps-
KEHUs OJHOU miu Oojiee OOMOTOK IpU MOMOIIM CIELHAIBLHOIO
YCTpOHCTBA
PerysmpoBanune HanpsixeHusi TpancopMmaTopa B JuHuu Pe-
TYJIMpPOBaHUE HAINpPSOKEHUs] TpaHcpopMmaTopa MyTeM MepeKiroye-
HUS OTBETBJIEHUI OOMOTKH, pacHOJIOKEHHBIX BOJIU3U OT 3aXUMa,
IIPUCOEANHIEMOrO K CETH
PerynupoBanue HanpsikeHHst TpaHc(opMaTropa B HEHTpaJIH
PerynupoBanue HampsbkeHUs TpaHcpopmaropa MyTeM IMepeKIIro-
YEeHUs1 OTBETBJIEHUI OOMOTKH, pACIOJOKEHHbIX BOIU3U ee
HEWUTpanu
Pe:xxum Harpy3km PexxuM paGoThbl 351eKTpooOOpyIOBaHUS, MPHU
KOTOPOM MPOUCXOJIUT OTJa4ya MOITHOCTH BHEUTHEMY OOBEKTY
Pe:xxum Harpyskm Tpancopmaropa Pexum paboThl BO30YXk-
JICHHOT0 TpaHc (hopMaTopa MpU HAIMYMKU TOKOB HE MEHEE YeM B
JIBYX €ro OCHOBHBIX OOMOTKAax, KaXK/1as U3 KOTOPBIX 3aMKHYyTa Ha
BHEIIHIOIO LIEIb.
Pe:kum xoJiocToro xoaa tpancgopmaropa Pexum paGoTsl mpu
MMATAaHUH OJTHOM M3 OOMOTOK TpaHcpopMaropa OT MUCTOYHHKA C
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NEPEMEHHBIM HaINpPsOKEHHEM U APYrHMX OOMOTOK, HE 3aMKHYTBIX
Ha BHEILIHUE LIENH
Pexum  X010CTOr0 X042 JJIEKTPOTEXHHYECKOI0 M3Je/Iusd
(3JIEKTPOTEXHHYECKOT0 YCTPOHCTBA, 3JICKTPOOOOPYIOBAHHMS)
Pexum paboThl 3JEKTPOTEXHUYECKOTO H3JAeHs (3JEKTPOTEXHU-
YECKOr0 YCTPOICTBa, AJIEKTPOOOOPYI0BaHMSA) B HEHArPy>KEHHOM
COCTOSTHUH, IIPU KOTOPOM MOTPEOICHHE MOLUTHOCTH OIpeesieTcs
BHYTPEHHUMU MTOTEPSIMU
Pe3zepB JlononaurensHoe (PyHKIIMOHUPOBAHHOE YCTPOMCTBO HITH
rpymnmna (yHKIMOHHUPOBAHHBIX YCTPOWCTB, BBEACHHBIX B CHCTEMY
OecrpepbIBHOTO NMUTAaHUS B LIENAX MOBBIILIECHUS HAJEXKHOCTU He-
[PEPHIBHOCTU UTAHUS IPUEMHUKOB
Pe3epBHasi MOIIHOCTH 3JIEKTPOYCTAHOBKM Pa3HOCTH Mexnay
paboueli MOITHOCTBIO T€HEPHUPYIOIIEH SJIEKTPOYCTAHOBKH M MOIII-
HOCTBIO, TEHEPUPYEMOU B YCTaHOBJIEHHBIII MOMEHT BPEMEHHU
Pe3epBHasi cuctema (cOopHbix) mmH Cuctema COOpPHBIX IIHH,
UCIoNib3yeMas AJisg 3aMeHbl pabouel CUCTEMBbl LIUH IpU ee pe-
MOHTE WJIH MTOBPEKICHUU
Pe3ucrop YcrpoiicTBO, OCHOBHBIM CBOMCTBOM KOTOPOIO SIBJISIET-
Cs DJIIEKTPUYECKOE COITPOTUBIICHUE
Pe3oHaHc B JJIeKTpUYecKOH nenu fBiIeHuE B 3IIEKTPUUECKOU
LIENH, COJEPKaIe yJ4aCTKH, UMEIOINE UHIYKTUBHBIA U EMKOCT-
HOW XapakTep, IpU KOTOPOM Pa3HOCTH (ha3 HaNpsHKEHUH U TOKOB
Ha BXOJHOU LMY paBHA HYJIIO
Porop Bpamaromascs 4acts 3JIEKTPUYECKON MaIIUHbI
CoopHnast mmna [TpoBOIHUK C MaJIBIM TTOJIHBIM COTIPOTHUBIICHUEM,
K KOTOPOMY MOTYT OBITh MPUCOEINHEHBI HECKOJIBKO OTIEIbHBIX
nenen
[IpOBOHUK € HU3KMM CONPOTHUBICEHHEM, K KOTOPOMY MOKHO
MIOJICOEINHUTD HECKOJIBKO OTJENBHBIX AIEKTPUUECKUX LIeTIEN
CBapouHblii reHepaTop OJEKTPOMAIUIMHHBIA T'e€HEpaTop, Mpe.-
Ha3HA4YEHHbIN AJIS 1YTOBOH 3JIEKTPOCBAPKU
Caapounblii Tpancgopmarop Tpanchopmarop, npeqHa3HAUCH-
HBII IS MATaHNs YCTAaHOBOK AJIEKTPUYECKOMN CBapKH

60



CaepxTok Tok, 3HaueHHE KOTOPOrO MPEBOCXOAUT HauOOJbILEE
pabouee 3HaUYCHHE TOKA AIEKTPOYCTAHOBKH

CBeruabHuK CBeTOBOW mpuOOp, HepepacnpeieNsionmi CBET
Jamribl (JIaMI) BHYTPH OOJBIINX TEJIECHBIX YIJIOB M 00ecTieunBa-
IOLIMH YIJIOBYIO KOHIEHTPALUIO CBETOBOT'O MOTOKA ¢ K03 duiu-
eHTOM ycuiieHus: He Oonee 30 as KpyriIOCMMMETPUUYHBIX U HE
Oonee 15 11 CHMMETPUYHBIX PUOOPOB

CBOOOIHBIN JIEKTPUYECKHUH TOK DJIECKTPUUYECKUM TOK, paBHBIN
Pa3HOCTH MIEPEXOIHOTO U YCTAHOBUBILIETOCS TOKOB
CexnnonupoBanHasi cucreMa (c6opHbIx) muH Cucrema coop-
HBIX IIMH, COCTOSINAs U3 HECKOJIBKUX CEKLIMN
Cexnnonuposanue 3HeprocucreMmbl OcyllecTBieHUe napa-
JeNpHONW paboThl Pa3HBIX YacTell HHEProcUCTEMbl depe3 yBelu-
YEHHbIE PEAKTUBHBIE COMPOTHUBICHUS C LIEJIbIO YMEHBIIEHUS TO-
KOB KOPOTKOT'O 3aMBIKaHUS M YJIYy4IIEHHs paclpelesieHus MoTo-
KOB MOIIIHOCTH

Cexnmusa YacTb HU3KOBOJIBTHOIO KOMIUIEKTHOIO YCTPOWCTBA
MEXY ABYMsI MOCJEI0BAaTEIIbHBIMU BEPTUKAIBHBIMU IIEPETOPOJI-
KaMHu

Cexknus (cucrembl cOOpHbIX) IMH YacTh cuUCTEMBI COOPHBIX
IIMH, OTJEJIEHHAas OT JIPYrod €e 4acTh KOMMYTAI[MOHHBIM amma-
paToM

CepaeyHHK 3JIEKTPOTEXHUYECKOro wusaeaus (ycrpoiicTea)
deppoMarHuTHasl 1eTajlb, Ha KOTOPOW MJIM BOKPYT KOTOpPOM pac-
MOJI0’KeHa 00MOTKA AJIEKTPOTEXHUUECKOT0 U3Jienus (YCTpOHCTBa)
CusioBasi djiekTpuueckas unenb (CujioBasi menb) DJIEKTpUYE-
CKasl Liellb, COJEprKallasi AJIEMEHThl, (PYHKIMOHAIbHOE Ha3zHadye-
HUE KOTOPBIX COCTOUT B NMPOM3BOJACTBE WJIM IEpeaye OCHOBHOM
4acTH 3JIEKTPUUECKON PHEpPruM, e€e pachnpeiesieHnu, mpeodpaso-
BAaHUU B JIPYrod BHUJ DHEPIUU WM B IEKTPUYECKYIO DHEPTHIO C
JPYTHMH 3HAaYEHUSIMU 1apaMETPOB

CuJioBoii kadesab KaGenpb as nepenaun 3J1eKTpUUECKON SHEPTUU
TOKaMH MPOMBIIUIEHHOW YacTOTBI
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CuaoBoii Tpancpopmarop Tpancopmarop, npeaHa3HaAYSHHBINH
JUTSE TIPe0OPa30BaHUS AEKTPUICCKON SHEPTUU B DICKTPHUECKUX
CEeTSX U B YCTAaHOBKAaX, NPEJHA3HAYEHHBIX JJIs IpUEMa U UCIIONb-
30BaHUS AEKTPUYECKON SHEPTUH.

CuHxpoHHass MmamMHa beckoiiekTopHas MallrHa IepEMEHHOIO
TOKa, Y KOTOPO! B YCTAaHOBUBLIEMCSI PEKUME OTHOILLEHUE YacTo-
Thl BpalleHUs1 pOTOpa K 4acCTOTE TOKA B LEMNU, MOAKIIOYEHHON K
00OMOTKE SIKOpsI, HE 3aBUCUT OT HArpy3Ku B 00JIACTH JOMYCTUMBIX
Harpy3ok

CunxpoHHblii komneHncarop CuHXpOHHas MaliMHa, paboTaro-
masi 6€3 MEeXaHW4YeCKOH Harpy3ku, peaHazHaueHHast sl BbIJaun
WM IOTPEOJIEHNS] PEAKTUBHOW MOIIIHOCTH

Cucrema Oecnepedoiinoro nuranusi (CBII) Habop ¢ynkuumo-
HAJIBHBIX YCTPOMCTB (MHBEPTOPHI, BBIIPSIMHUTENN, KOMMYTHUPYIO-
[IM€ YCTPOMCTBA U aKKyMYISATOpHBbIE OaTapeu), CO3MAIONINX CH-
CTEMY JUIsl IOJAJIEpKaHUSI HENPEPHIBHOCTH MUTAHUS MPUEMHHUKOB
B CJIy4ae HapyLIECHUs MUTAIOIIEH CETH IEPEMEHHOI0 TOKa
Cucrema cOOpPHBIX HIMH (IIMHONMPOBOA) YCTPOWCTBO, MpE-
CTaBIsifOIIee co00i CHCTeMy NMPOBOAHUKOB, COCTOSIIEE M3 IIHH,
YCTaHOBJIEHHBIX Ha OMOpax M3 M30JSALHMOHHOTO MaTepuaia, Mpo-
XOJILIMX B KaHajaX, KOpoOax WM MoT0OHBIX 000JI0UKaX
KoMImiekT 31eMeHTOB, CBA3BIBAIOIIMX MEX]y cCOOOH Bce MpHUCO-
€MHEHUS JIEKTPUUECKOr0 PACTIPEAEIUTEIBHOIO YCTPOUCTBA
Cucrema «reneparop - aurareanb» (Cucrema I' - JI) Perynu-
pYEMBIH 3IIEKTPONPUBOJ, MNpPeoOpa3oBaTENbHBIM YCTPOHCTBOM
KOTOpPOTO SIBJISIETCS AJIEKTPOMAIIMHHBIN MpeoOpa3oBaTeIbHbIH
arperar

CJi0ii 00MOTKH Psis1 BUTKOB OT OJTHOTO U 00Jiee, pacoIOKEHHBIX
Ha OJHOM IUJIMHIPUYECKON MOBEPXHOCTH

CMmemenue HeiiTpaau OTiIMYME MOTEHLIUANIA HEUTPAIU CUCTEMBbI
IMEKTPOCHAOKEHUS OT MOTEHIINAJA 3eMJTU UM KOPITyca AJIEeKTPO-
TEXHUYECKOTO 000py10BaHUS

CoOcTBeHHBIe HY:KAbI dJeKkTpocTanuuu (moacranuum) (CH)

COBOKYITHOCTh BCIIOMOTATEIbHBIX YCTPOWCTB M OTHOCSIIEHCS K
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HUM DJIEKTPUUYECKON YacTh, obecrednBaromas padoTy AJIEKTpO-
cTaHUUU (TIOJICTaHLIUN )

CoBMelleHHbIH MAaKCUMYM HArpy3KH J3HeprocucreMbl Mak-
CUMYM CYMMapHOW HAarpy3Ku pabOTaroIIMX MapajljieIbHO SHEPTO-
cucTeM

CoBMenleHHBIH HYJIEBOW pa0oYnil M 3alIUTHBIA MPOBOJHUK (
PEN -npoBoanuk) IIpoBomHUK, codeTaronuii GyHKIIUU 3aIUT-
HOTO U HYJIEBOTO pabouero mpoBOJAHHUKOB

Coranacyrommii Tpanchpopmarop Tpanchopmartop, mpeaHasHa-
YEHHBIN U1 BKIIOYEHHUS MEXIY JABYMS LEMSAMH C Pa3IMYHBIMU
COMPOTHUBIICHUSAMH C LIETBI0 ONTHUMHU3ALMKA MOIIHOCTH IepejiaBa-
€MOT0 CUTHaJIa

CoenunurtenbHasa Mydra YcTpoiicTBO, obecredyuBaroiiee co-
eIMHEHNE MEXIY IBYMS KabelsiMu ¢ LeTbI0 o0ecreueHus Herpe-
PBIBHOCTH LIEMHU

Conporusienne wu3zoasauuu CoONpoTUBICHUE, H3MEPSIEMOE B
CHELHUAJbHBIX YCIOBHSIX MEXIY JABYMS IPOBOJAIIMMHU TEJIaMHU,
M30JIMPOBAaHHBIMHU JIPYT OT JIpyra

Criomnasi w3oasuus M3onsmus B BUlie CIUIONIHOTO CJIOS JIH-
3EKTpHUKa (TJIaCTMACChI, PE3UHBI U JP.)

CpeacTBo MHAUBUAYAJIBHOI 3amMTHI CPEICTBO 3aTUTHI, HaJle-
BAEMOE Ha TEJIO YEJIOBEKA MM €r0 YaCTHU UIIM UCIOJIb3YEMOE UM
CpeacTBo KOLIEKTHBHOH 3ammTbl CpeacTBO 3alIUThl, KOH-
CTPYKTUBHO W (WiM) (QyHKIHMOHAIBHO CBS3aHHOE C TMPOHU3BO/I-
CTBEHHBIM O00OpYIOBaHHEM, TMPOU3BOACTBEHHBIM MPOLIECCOM,
MPOU3BOJICTBEHHBIM TIOMEIICHUEM (3JaHMEeM) WU TPOU3BOJI-
CTBEHHOM INIOMIAIKOI

Cpoxk cayx0b1 KaienaapHast Ipog0JKATEIBHOCTh IKCILTYaTalli|
OT Hayvajia JKCIUTyaTallid OOBEKTa WM €€ BO30OHOBIICHHSI TIOCIIe
PEMOHTA /10 TIepexo/ia B IPeIeIbHOE COCTOSIHUE

Crapenne quijektpuka (Crapenue) HeoOpatumoe yxynaiieHue
CBOMCTB JUAJIEKTPUKA CO BPEMEHEM

Craprep YCTpoHCTBO AJisl 3aKUTaHUs pa3psaHbIX, B YACTHOCTHU

JIOMUHECHEHTHBIX JIaMIl, oOecreyuBarolee MpeaBapUTeIbHbIN
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IIOZIOIPEB IEKTPOJOB U BBI3BIBAIOIIECE BMECTE C IOCIIEN0BATEIb-
HO BKJIIOYEHHBIM OaJUTACTHBIM  CONPOTUBJICHUEM, HMITYJIBC
HaIpPsKEHUS
Crartop YacTb 3/IeKTpUUECKON MaIIMHbBI, KOTOpas BKJIIOYAECT He-
HOJBY>KHBIH MarHUTOIIPOBOJ ¢ 0OMOTKOM
Crexk0BoJIOKHUCTAA H30Jsiuus V30101 U3 0JHOro WM He-
CKOJIBKUX CJIOEB KOMIUIEKCHBIX HENIPEPBIBHBIX CTEKJISTHHBIX HUTEH
U OJIKJIEUBAIOLIE-TIPOITUTOYHBIX COCTaBOB WJIM 0€3 HUX C JIaKH-
POBaHHOM WJIM HEJIAKMPOBAHHOM ITOBEPXHOCTHIO
Crenenn 3amuTbl Crioco0 3aliuThl, 00ECIeUNMBAEMBIA 000JI0Y-
KOH OT JOCTYIIa K OIACHBbIM 4acTsM, IIONAJaHUs BHEIIHHUX TBEP-
JBIX MpEeIMETOB U (WIK) BOABI U MPOBEPSEMBIM CTaHIAPTHBIMHU
METOJaMH UCIIBITAHUH
CrepikHeBOil JIMHEHHbIA H30aATOP JIMHEHHBIM H30JATOP CO
CIUIOIIHBIM TEJIOM B (popMe LMIMHIpPA UM YCEYEHHOIO KOHYcCa,
HEIOJIBUYKHO COEIMHEHHBIN C apMaTypou
CrepkHeBoil ONMOpHBIM M30Ja9TOP ONOPHBIA H30JATOP €O
CIUIOIIHBIM TE€JIOM B (hOpMe IWIMHIPA WM YCEUEHHOTO KOHYCa,
HEIOABUKHO COCJUHEHHBIE C apMaTypoH
CrepikHeBoil moaBecHOI n30sTOp [lonBECHON M30IATOD C Te-
goM B (opMme LWIMHJIpA, XKECTKO COEIMHEHHBIM ¢ apMarypoil,
pacroJIOKEHHOM Ha KOHLAx M3omsaTop, coCTOAMI U3 U30JIALU-
OHHOM YacTH UMJIMHAPUYECKOH GopMbI ¢ pedpamu uian 0e3 Hux,
MMEIOLINI Ha KaX/10M KOHIIE BHYTPEHHIOIO UM HapyKHYIO apMa-
Typy
Crpensirommii  (BbIXJI0MHON) npenoxpanurtenb [Ipenoxpanu-
TeNb, B KOTOPOM CpabaTblBaHUE 00ECIIeUnBaETCs MyTEM BBIXJIONA
ra3oB, BOSHUKAOIINX MO JEHCTBUEM JIyTH
CymMmapubie norepu PazHOCTh MeXIy MOABOAMMON M OTAaBae-
MOH MOIIHOCTSIMU
Cyxoii Tpancpopmarop Tpancdopmarop, B KOTOPOM OCHOBHOMU
U30JIUPYIOILEH Cpeioi CyKUT aTMOC(EpHBIN BO3AYX MU APYTroit
ra3 WIA TBEPAbIA IUIJIECTPUK, a OXJIAXKAAIOLIEH CPelod aTMo-
cepHbIi BO3AYX
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Tanrenc yria nmorepp KoHaeHcaTopa OTHOILIEHUE MOIIHOCTH
IIOTEPh KOH/IEHCATOpa K €r0 peaKTHUBHON MOIIHOCTHU

TenuioBoii mpo6oii [1po6oii, 00ycnoBIeHHBIN HAPYIICHUEM TeTl-
JIOBOTO PABHOBECUS JUNICKTPUKA BCIEIACTBUE JUNIICKTPUYECKUX
IOTEPh

Tenmnosbie morepu KosmyecTBo Teruia, MOTEPSHHOE B IIPOLECCE
Harpesa M NpeJcTaBlsitolee co00i pa3HOCTh MEXly OOLIUM MO~
BOAMMBIM U MOJIE3HBIM TEIUIOM

TepMmuueckuii cpok cay:k0b1 u3oasauum [lepuox pabotsr ot
[IEPBOT0 BKJIKOYEHUS A0 IMOJHOI0 U3HOCA U3OJISILUU IO BIUSHU-
eM (PU3UKO-XUMHUYECKUX (DaKTOPOB, MPEXKJIE BCETO TEMIIEPATYPHI,
IIpU U3MEHSIOLUXCS Harpy3Ke, HaNpsHKEHUM M YCJIOBHSX OXJia-
KICHUSA

Tepmuuyeckoe paeilicTBMe TOKAa KOPOTKOIO 3aMbIKAHHMA B
3JIEKTPOYCTaHOBKe II3MeHEHME TeMIepaTyphl 2JIEMEHTOB JJIEKT-
POYCTaHOBKH IO IEHCTBUEM TOKA KOPOTKOI'O 3aMbIKaHUS
Texnuka 0esomacHocTu CrucreMa OpraHU3allMOHHBIX MEPOIIPUS-
THI, TEXHHYECKUX CPEICTB MU METOJOB, NMPEAOTBPALIAIOIINAX BO3-
JeHCTBUEC HA paOOTAIONINX OMACHBIX MPOU3BOACTBEHHBIX (DaKTO-
poB

Tunosoe wucneiTanue lcnelTanne OJHOrO WIM HECKOJIBKHX
YCTPOUCTB, U3TOTOBJIEHHBIX B COOTBETCTBUHU C IIPOEKTOM, C LIEJIBIO
YCTaHOBJIEHMSI TOTO, YTO 3TU yCTPOWCTBA OTBEYAIOT MPENBSBIAC-
MBIM K HUM TpeOOBaHUAM

Tok 3aMbIkanus Ha 3eMuI0 Tok, MpOXOAAIIUI Yepe3 MECTO 3a-
MBIKaHMS Ha 3eMJI10. TOK, MPOXOISIIMNA B 3€MIII0 Yepe3 MECTO 3a-
MBIKaHUS

Toxk koporkoro 3ambikaHuss CBEPXTOK, MOSIBISIOIIUNCA B pe-
3yJIbTaTe€ KOPOTKOTO 3aMBIKAHHsSI, BBI3BIBAEMOTO IOBPEKICHUEM
WM HENIPaBUWJIBHBIM COEMHEHUEM B AJIEKTPUYECKON LIENU
CBepXxTOK, 00yCIIOBIICHHBIN MOBPEXKICHUEM C IPEHEOPEIKUMO Ma-
JIBIM TIOJIHBIM COIIPOTHUBIIEHUEM MEXKAY TOYKAMU, HAXOIALIMMUCS
10J1 pa3HbIMU OTEHIIMAJIAMU B HOPMAJIbHBIX Pa00YNX YCIOBUSX
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Tox Ha 3em110 COBOKYNTHOCTh TOKA YTEUKM M €MKOCTHOI'O TOKa
MEXK]1y TPOBOAHUKOM M 3eMJIEH
Tox HyJaeBoil mociaenoarenbHocTH CymMMa MTHOBEHHBIX 3Ha-
YeHU TOKOB TpeX (a3 Tpex(a3Hoil CUCTEMBI
ToxkoBeaymas 4yacTb DJEKTPONPOBOAAIIAS YACTh JIEKTPOYyCTa-
HOBKHM, HaXoAsfIIasicsi B mpolecce ee paboTel moa padbodyum
HaIpsKEHUEM
JIro60¥i MpPOBOJHUK WM TOKOMPOBOJAIIAS YAcCTh, KOTOPBIE MPHU
HOPMAJIBHOM JKCIUIyaTallMd HAaxONATCs IIOJ HaIpsSOHKEHUEM,
BKJIFOYasi U HEUTPAJIbHBIM IPOBOJHMK, €CIIM OH HE SABIIIETCS 3a-
LIUTHBIM 32 3€MJICHHBIM IIPOBOJHUKOM
ToKOOrpaHUYHUBAKIIUI BBIKJIWYATENb BbIKItOUaTenb, B KOH-
CTPYKIIUM KOTOPOTO MIPEIyCMOTPEHBl CHEUUAIbHBIE MEpbI s
OTpaHUYEHUS B 33/IaHHOM JIMaIla30HE TOKA OTKIIOYAaeMOM UM Iie-
nu. BeikiatouaTens ¢ BpeMEHEM OTKJIFOYEHUS TOCTaTOYHO MallbIM,
YTOOBI MPEAOTBPATUTH JOCTH)KEHHUEM TOKOM KOPOTKOTO 3aMbIKa-
HUS €ro 0KUJAEMOr0 MaKCUMaJIBHOTO 3HAUEHUS
Tox orkiouenus oxuaaeMmblii OXuJaeMbIM TOK, ONpeAeIIeH-
HbII B MOMEHT BPEMEHHM, COOTBETCTBYIOLIMH Hadajly Ipouecca
OTKJIFOYEHUsI KOMMYTAllMOHHOTO anmapara
Tox mneperpy3kn CBEpXTOK B 3JEKTPUUECKON LENU 3JIEKTPO-
YCTaHOBKH IIPH OTCYTCTBUU DJIEKTPUUECKHUX MOBpexkAcHUN. TOK,
BEJIMYMHA KOTOPOI'0O MPEBBINIAET HANOOIbIlIee HOMUHAIBHOE 3HA-
YyeHue
Toxonposoasimas xujaa (Kujaa) DrneMeHT kabeTbHOTO HU3JE-
TS, TPEIHA3HAYEHHBIN JUIs IPOXOKAEHUS YIEKTPUUECKOr0 TOKA
Tox nmoBpexxkaeHust TOK, NOSIBUBIINIKCA B PE3YJIBTATE MTOBPEXKIE-
HUS WIN NEPEKPHITHS U30JISUU
Toxk yreukn Tok, 00yCIIOBIIEHHBIN HECOBEPIIICHCTBOM H30JISIIUH.
B cetu ¢ u301MpoOBaHHON HEUTPAIBIO M CETU IOCTOSTHHOIO TOKA
TOK, MIPOTEKAIOIIMI MEX/1y HaXoAsllecs no/ HanpsbKeHneM ¢a-
300 (IOJIOCOM) M 3eMJIei B pe3yibTaTe CHUXKEHHs CONpPOTHBIIE-
HUS U30JISALIMY; B CETH C IIIyX03a3€MJICHHOM HEUTPAIBIO TOK, IIPO-
TEKAKUMN 0 y4acTKy CETH MapajulelIbHO TOKY B HYJIEBOM IIPO-
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BOJIE, & IPU OTCYTCTBUU HYJIEBOI'O MPOBOJA TOK HYJIEBOM IOCIE-
JOBATENBHOCTU. TOK, KOTOPBIN MPOTEKAET B 3€MJIIO UJIM HA CTO-
POHHHE TPOBOASUIME YACTU B JJIEKTPUUYECKU HEMOBPEXKICHHON
LENH
Tok yTeuykH B CeTHM NOCTOSIHHOIO TOKa TOK, MpOTEeKaroIui
MEXy MOJICOM U 3€MJIEH B CETU TOCTOSIHHOTO TOKA
Tok yredku B ceTH ¢ 3a3eMJIeHHOI HelTpaabl Tok, mpoTeka-
IOIIMNA 1O y4YacTKy 3JIEKTPUYECKOW LENHU, COCAUHEHHOMY Mapa-
JIEIBHO C HYJEBBIM pa0OYuM IMPOBOJHUKOM, a MPU OTCYTCTBUU
HYJIEeBOTO paboyvero MpoBOAHMKA TOK HYJIEBOH MOCIEIOBATEIbHO-
CTH
Tok yre4ku B ceTH ¢ H30JIMPOBAHHOM HeliTpaablo Tok, Ipore-
Kaomuid Mexay (a3ol U 3emiiel B CeTH C M30JUPOBAHHOM
HEUTPAIIbIO
Toxk yreuku audaekTpuka Tok B JUDIEKTPUKE, 00YCIOBICHHBIH
MPUJIOKEHUEM Ha U3MEHSIOIIETOCsl BO BPEMEHU 3JIEKTPUUYECKOTO
HaIpsKEHUs
Toxk xos0cToro xoxna tpancpopmaropa Tok nepBUYHON OCHOB-
HOW 0OMOTKH TpaHC(OpMaTopa B PeKUME XOJOCTOrO X0/a U HO-
MHHaJIbHOM CHHYCOUJAJIbHOM HANPSHKEHUM HOMUHAIBHOW 4acTo-
THI Ha €€ 3aKUMax.
Touka oOmero nmpucoenmHeHusi Touka >JIEKTPUYECKOW CETHU
o0IIero Ha3HAYEHHUS, IIEKTPUUYECKU ONMkKaillias K ceTsaM pac-
CMaTPUBAEMOTO MOTPEOUTENS SIEKTPUUECKON SHEPTUHU (BXOIHBIM
YCTPOMCTBAM pacCMaTpUBAEMOro0 MPHUEMHHUKA SJIEKTPUUYECKON
SHEPTUH ), K KOTOPOU MPUCOECTUHEHBI HJIU MOTYT OBITh MPUCOEIH-
HEHBI DJIEKTPUYECKUE CETH JPYruX MOTpeOuTeneil (BXOJHbBIC
YCTPOWCTBA IPYTUX TPUEMHHUKOB)
Tpanchopmarop Crarnueckoe 37I€KTPOMArHUTHOE YCTPOWCTBO,
uMerolee B¢ Win 0oyiee MHAYKTUBHO CBSI3aHHBIX OOMOTOK H
npeJHasHauYeHHOE JUIsl MpeoOpa3oBaHusl MOCPEICTBOM 3JIEKTPO-
MarHUTHOM MHAYKIIUU OJHOW MU HECKOJBKHX CHUCTEM IEepEMEH-
HOr'O0 TOKAa B OJIHY WJIM HECKOJBKO JAPYIMX CHCTEM MEPEMEHHOIO
TOKa
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TpanchopmaTop Hanpskenust V3MepurtenbHblid TpaHchopma-
TOp, B KOTOPOM IpU HOPMaJbHBIX YCIOBHUSIX IPUMEHEHUS BTO-
pUYHOE HaIpsHDKEHHWE IMPAKTUYECKU IPONOPLUOHAIBHO NEPBUY-
HOMY HAaIpsDKEHUIO U IPU NPABUIBHOM BKIIIOUEHUU CJIBUHYTO
OTHOCHTEJIBHO HEro 10 (a3e Ha yroi, OJU3KUN K HyJIO
TpanchopMaTop HaNpsKEeHUS HYJIEBOH MOCIeA0BATEIbHOCTH
Tpexdasublil TpaHchopMaTOp HANPSDKEHHST WIK TPYyNNa U3 TPex
0J1HO(a3HBIX TPaHCHOPMATOPOB HANPSHKEHUS CO BTOPUYHBIMU
0OMOTKaMH, COEIMHEHHbIMU B Pa30MKHYTBHII TPEYrOJbHHUK TakK,
YTOOBI MEXIY COOTBETCTBYIOIIMMHU BBIBOJAMH MOJYYHUTH HAIpPSs-
JKEHUE, COOTBETCTBYIOILEEC HAIIPSOHKEHUIO HYJIEBOW IIOCIEN0Ba-
TEIbHOCTH, CYIIECTBYIOLEMY B MPUIOKEHHOM K IEPBUYHBIM 3a-
KUMaM Tpex(pa3HOM HaIPsHKEHUH

Tpancpopmaropuas noacranuusa (TII) Dnexrpuueckas mnon-
CTaHLUS, IpeJHa3HAuEHHAs AJI peoOpa3oBaHMs AIIEKTPUUECKON
SHEPrUuyU OJHOIO HANPSDHKEHUS B SHEPTUIO IPYroro HaIPsKEHUS C
HOMOILBIO TPAHC(POPMATOPOB

Tpaunchopmartop, peryaupyemMsblii moa Harpyskoi Perymupye-
MBI TpaHCPOPMATOpP, NOIYCKAIOMIUN DPEryIHpPOBAHUE XOTS OBI
OJIHOM M3 ero oOMOTOK 0€3 TepephiBa Harpy3ku M 0€3 OTKIoue-
HUS €r0 OOMOTOK OT CETH.

Tpaunchopmarop Toka M3mepurenbHblii TpaHchopMaTop, B KO-
TOPOM NPU HOPMAJIbHBIX YCIOBUSAX NPUMEHEHUS BTOPUYHBINA TOK
IPAKTUYECKH TPONOPLHUOHAIEH NEPBUYHOMY TOKY M TNpHU Ipa-
BIWJIBHOM BKJIIOUEHHM CIBUHYT OTHOCUTENIBHO Hero mo ¢ase Ha
yroJi, OJIM3KUH K HYJIH0

TypoOoreneparop CHHXPOHHBIM TeHepaTOp, HPHUBOJUMBIA BO
BpallleHue OT MapoBOil WM ra3oBod TypOuHbI. CHHXpOHHASI Ma-
HIMHA, MpeIHa3HayeHHasi JUIs 3a00Thl HAa BBICOKMX CKOPOCTSX U
00MOTKa BO30Y>KACHUS KOTOPOM MOMeIleHa B Ma3bl [UIHMHIpUYE-
CKOTO CTaJIbHOTO POTOpa, U3rOTOBJIEHHOTO M3 MOKOBOK WJIM JHC-
KOB OOJIBIION TOJIIMHEI
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Tsiropasi moacTanusi DIEKTpUUYECKas NOJCTAHIMS, IPEAHA3HA-
YeHHAass B OCHOBHOM JUISl NIUTaHWsS TPAHCIOPTHBIX CPEACTB Ha
JJIEKTPUYECKOM TAT€ Yepe3 KOHTAKTHYIO CETh

YaapHblii TOK KOPOTKOro 3ambikanus Haumboibiee MrHOBEH-
HOE€ 3HAYEHUE TOKA KOPOTKOI'O 3aMbIKaHUs, OINpPEAENIIeMOE Kak
CyMMa MTHOBEHHBIX 3HAQUE€HUHN BBIHY>KJIEHHOT'O TOKA U CBOOOHO-
r'0 TOKa B IPOLECCE KOPOTKOTO 3aMbIKAHHUS

YaeabHble qU3JIeKTPUYECKHE MOTepH JludiieKTpuueckue nore-
pH, IPUXOASIINECS HA €IUHUILY 00beMa IUAJIEKTPUKA

Y3ea 3jeKTpUYeCKOd Henmu MecTo COeMHEHUS BETBEU DJIEK-
TPUYECKOM LIETIN

YpaBHuBaHUe MOTeHUUATOB* 3amuTa OT KOCBEHHOI'O MPUKOC-
HOBeHHS. Ecnu B yCcTaHOBKE MITH €€ 4acTu TpeOOBaHUS O MpUMe-
HEHUIO MEp 3allUThl OT MOPAXXEHUS JJIEKTPUUYECKUM TOKOM IpHU
MOBPEXKICHUHM H30JIALMU HE MOTYT OBITh BBINIOJHEHBI MOCPE.-
CTBOM OTKJIFOYEHHSI, TO HEOOXOIUMO IMPEAyCMOTPETh YpaBHHBA-
HUE NOTEHIMAJOB. * DJIEKTpUYECKOE COEAMHEHHE MPOBOJAIINX
YyacTell [y ypaBHUBAHUS X MTOTEHIIMAIOB (IIPUM. aBTOpa)
YeujieHHasi M30JsIMUs YIIydlieHHas pabodast W30Jsmus, odec-
[IEYMBAOIIASl TAKyI K€ CTENEHb 3allUThl OT MOPAXKEHUS DdJIEK-
TPUYECKUM TOKOM, KaK U JABOWHas u3ossauus. Exunas mzomnsuu-
OHHas CUCTEMa, IPUMEHsAEeMas U1 TOKOBEIYILHUX 4YacTeil, KOTo-
past obecreunmBaeT TaKyl JK€ CTENEHb 3allUThl OT MOPaKEHHS
NEKTPUYECKUM TOKOM, KaK U JBOWHAS U30JIALMS

YceraBka Y30 MuHuMmanbHOE 3HAYCHHE BXOJHOTO CHTHAja, BhI-
3bIBarolllero cpabarpiBanue Y30 M mocienyroliee aBTomMaTruye-
CKOE€ OTKJIIOYEHHE MOBPEXKICHHOI'O y4acTKa CETH WJIM TOKOIIPH-
eMHHUKa

YCTpoiicTBO peryJiMpoBaHHMs HaNpsiKeHUs: TpaHcdopmaTopa
VY CTpoicTBO, NpeHa3HAYEHHOE Ul PETYJIUPOBAHUS HAMPSKEHUS
TpaHcdopmaTropa U BKIIOYAIOLIEe BCe HEOOXOAMMBIE Ui ITOTO
anmnapara MEXaHW3Mbl M COCTaBHBIE YacCTH, 33 MCKIIIOUEHUEM pe-
T'YJIUPOBAaHHBIX 0OMOTOK
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YcTpolcTBO pery/iMpoBaHHs HaNpsizKeHUs1 TpaHcgopmartopa
I0/] HArPY3KO#il YCTPONCTBO pEeryjMpoOBaHus, IpeJHAa3HAYCHHOE
JUIS. pETYIUpPOBaHMS HANpsDKEHUs 0e3 mepepbiBa HAarpy3ku u 0e3
OTKJIFOUEHHUsI 0OMOTOK TpaHcopmaropa

YyacTok 3j1eKTpudeckoii nenu Yactb 3JIeKTpUYECKON 1€, CO-
JieprKalliasi BbICICHHYIO COBOKYITHOCTD €€ 3JIEMEHTOB

®a3za [IpoBogHUK, MYyYOK MPOBOJHUKOB, BBOJ, OOMOTKA WIJIH
MHOM 37eMEeHT MHOT0(a3HOI CHCTEMbI IEPEMEHHOTO TOKa, SIBJIS-
IOIIMICS TOKOBEAYIIUM IPH HOPMAIBHOM pPEeKUME paboThI

da3za 3JeKTPOTeXHHYecKkoro wusaenus (ycrpoiicrea) Yacrtob
MHOTO()a3HOTO ANEKTPOTEXHUYECKOTO Hu3Jenus (yCTpOWCTBa),
npeIHa3HaYeHHAs IS BKIIOYCHHS B OJHY M3 (ha3 MHOTroga3Hoi
CHUCTEMBI 3JIEKTPUUYECKUX Lenen

YacTrora M3MeHEHUs] HANPSAKeHUs] YNCI0 OJMHOYHBIX U3MEHE-
HUI HaIlpsKEHUS B €MHUILY BPEMEHHU

YacToTa 3/1eKTpUUYecKoro Toka Bemuunna, oOpaTHas mepuony
3JIEKTPUYECKOTO TOKA.

IIlanka u30asTOpa ApMarypa IOABECHOTO M30JTOPA, IPEIHA-
3HA4YECHHAs U1 IOJABM)KHOI'O KPEIUIEHUs €ro K JpyroMy M30JSATO-
Py WM 0OBEKTY

IIunonposoa TokoBeAyHME 3JIEMEHTHI, PACIOJIOXKEHHBIE B Me-
TAJIMYECKOW 000JI0YKe, CIyXKallue I COeIMHEHMs TJIaBHbBIX
nenen cocraBHbiX yactei KTII B cOOTBETCTBUU C 3NEKTPUUECKON
CXEMOM COEMHEHMS U KOHCTPYKTUBHBIM HcrniosiHeHneM KTIIT
IIuyp ['mOkuit kabGenb ¢ OrpaHMYEHHBIM YHCIOM TOKOIPOBOJS-
HIMX KU HEOOJIBILIOTO CEYEHUS

IITeIpeBoii JUHEHHBIA U30aATOP JIMHENHBIA U30JITOpP, COCTO-
AIANA U3 U30JSLUOHHON YacTH ¢ apMaTypod B BHJIE IUTHIPS WU
Kproka. M30515TOp &KECTKOrO KPEIJICHUs], COCTOSIINN U3 U30JISIIU-
OHHOM 4YacTH, IMPHUKPEIICHHOW »XECTKO Ha OIOpe IPU IOMOIIU
LITBIPS, 3aKPEIIEHHOTO BHYTPU H3OJISILUMOHHOIO KOMIIOHEHTA,
KOTOPBIN COCTOUT U3 OJHOM WJIM HECKOJIBKUX COCIMHEHHBIX BMeE-
cTe aeranen
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IITeipeBoii onmopHbIiA H30aATOP OINOpPHBIN H30JATOp, COCTOS-
UK U3 OJJHOM MJIM HECKOJbKUX M3OJIALMOHHBIX yacTeill ¢ pedpa-
MU, TIOCTOSIHHO COEIMHEHHBIMH MEXIy co00ii 1 apMaTypoil B BU-
JI€ KOJIIIAKa U IIThIPS

I Teips M30aaTOPa HIKHAA apMaTypa IITBIPEBOTO HM30JIATOPA,
OJIMH KOHEI] KOTOPOH 3aKPEIUIEH B €T0 Telle

Hlut ynpaBjieHUus 3JIeKTPUYECKON CTAHUUM (MOACTAHIIAM)
COBOKYITHOCTB ITyJITOB U IAHEJIEH C yCTPOMCTBAMM YIIPABIICHHUS,
KOHTPOJIS, CUTHAJIU3alMU U 3alUThl 3JIEKTPOCTAHIUM (IIOJICTaH-
1I1N), PACIOJIOKEHHBIX B OJHOM ITOMELLIEHUU

IluTtoBoii TpanchopmaTop Tpanchopmarop, CIPOSKTHPOBAH-
HBIM U1 YCTAaHOBKHU B KOPOOKE, MpeAHa3HAYEHHOM Il CKPBITOrO
MOHTaXa

JxpanupoBanue (3jexkTpomaruuTHoe) Criocod ocnabneHus
JIEKTPOMAarHUTHOM MOMEXH C IOMOLIBIO SKpaHa C BBICOKOM JJIEK-
TPUUYECKON U (WJIM) MArHUTHOW IPOBOJIUMOCTSIMU
JKpaHUPOBaHHAA KuiIa V30aMpoBaHHas Kuia, MOBEPX KOTO-
POl UMeeTCs SKpaH

JKpaHupoBaHHbIN Kadeab (mposox) Kabdens (mpoBox), B KOTO-
POM BCE WJIM YacTh OCHOBHBIX HJI (IPYII) SKpaHUPOBAHHBIE WU
MMeeTCs O0IIMA SKpaH

JKCIIyaTallMOHHBIC Ta0apUTHBIC pasMephl dJIeKTpoarperara
(uexkTpocTanuun) PaccrosHue MeEXny KpalHMMH IO JJIUHE,
IIMPUHE U BBICOTE TOUKAMU dJIEKTpoarperara (3JeKTpOCTaHIH) B
pabodeM MoI0KeHU!

JJIeKTpUYecKasi Bpallalolascsd MaluHa DJeKTPUYEeCKU am-
napart, pabota KOTOpPOro 3aBUCUT OT 3JEKTPOMAarHUTHON HMHIYK-
LM, UMEIOIIUNA 3JIEMEHTHI, BPAIIAIOIIUECS OTHOCUTEIBHO JPYT
Ipyra, ¥ npeaHa3HaueHHbIHN 1715 MpeoOpa3oBaHus SHEPTUU
JJIeKTpUYecKasi MalIMHA OJEKTPUYEeCKUi mpeoOpa3oBaTelb,
KOTOPBIH IpeoOpa3yeT 3JIEeKTPHUUECKYI0 SHEpPrui0 B MEXaHHYe-
CKYIO0 U HA000pOT
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JJIeKTprYecKass MOACTAHIUS OJIEKTPOYCTAHOBKA, INpeAHa3Ha-
YeHHas U1 MpeoOpa3oBaHUs U PaclpelesieHUs] IEKTPHUECKON
SHEPruu
DJIeKTprYecKass MPOYHOCTh IHMIJIEeKTpUKa MuHuUManbHas
HANPSDKEHHOCTh OJTHOPOJHOTO 3JIEKTPUUECKOTO IOJIsl, MPUBOJIS-
n1ast K mpo0Ooio AUAIEKTPUKA
JileKTprueckasi MPOYHOCTh  M30JasuMu  VcnbiTaTensHoe
HaNpsDKEHUE, MPUKIIAJABIBAEMOE B CIICUATbHBIX YCIOBUAX, KOTO-
po€ 0JKHA BBIAEPKUBATH U30JIALIMS YCTPOMCTBA
JuiekTprueckas ceTb COBOKYIHOCTh MOJCTaHLIMM, paclpeneiu-
TEJIbHBIX YCTPONCTB M COECIUHSIOIINX UX AJIEKTPUUYECKUX JIMHUM,
npeJHa3HaYeHHasl JUIsl Mepefayd M paclpelesIeHus 3JeKTpuye-
ckoii sHepruu o ['OCT 1943184
DJleKTpUYeCKasi CeTh € 3a3¢MJICHHON HEHWTPaJbI0 DIEKTpUUe-
CKas CeTh, cojiepxkaiias 000pyAoBaHUe, HEUTpaIH KOTOPOTo, BCE
WIM YaCTh U3 HHUX, COCIMHEHBI C 3a3eMIISIOIIMMHU yCTPOMCTBAMU
HEMOCPEJICTBEHHO WJIM Yepe3 YCTPOMCTBO C MajbIM COMPOTHUBIIE-
HUEM II0 CPaBHEHHUIO C COINPOTHBIEHUEM HYJIEBOW IOCIIENOBA-
TEIbHOCTHU CETU
DJIeKTpHYecKas ceThb ¢ M30JMPOBAHHON HelTpaabI0 DIIEKTpU-
yeckasi CeTh, coJiepikaiiasi 000pyaoBaHue, HEUTpaIl KOTOPOro He
IIPUCOEANHEHBI K 3a3€MJIIOIIMM YCTPOMCTBAM WJIN NPUCOEIUHE-
Hbl K HUM 4Yepe3 yCTPOHMCTBAa M3MEPEHUs, 3aIUThl U CUTHAJIN3a-
UM ¢ OOJIBIIMM COIPOTHBIIEHUEM
DJIEKTpHYECKAst CeTh C KOMIICHCHPOBAHHOM HEHTPAJIbIO
DnekTpuueckas ceTh, cojepikalias o0opyroBaHuE, HEUTpaU KO-
TOPOTO, BCE MJIM YacTh M3 HHX, 3a3€MJICHBI Yepe3 JTyroracsiue
peaKTopsl
daekTpudeckas cerb ¢ 3pPexkTHBHO 3a3eMJIeHHOW HeWlTpa-
JbI0 DJIEKTPHUECKas CeTh, B KOTOPOH KO3(D(OUIIMEHT 3aMbIKaHUS
Ha 3€MJIIO HE NIPEBBIILIAET HOPMUPYEMOI'O 3HAYEHUS
JuekTpuueckasi nenb COBOKYIHOCTH 3JEKTPHUECKOTO 000pY-
JIOBaHUSI, COETUHEHHOTO MPOBOJIAMH U KaOeJsIMH, 4epe3 KOTOpoe
MOJKET MPOTEKaTh IEKTPUUECKUNA TOK
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COBOKYIHOCTb YCTPOHCTB M OOBEKTOB, 00pa3yloLUX IyTh IS
ANEKTPUYECKOTO TOKA, DIEKTPOMATHUTHBIE MPOIECCH B KOTOPHIX
MOTYT OBITH omucaHbl ¢ momoinbto mousatuit 06 DJC, Toke u
HaNPsKEHUN

DJIeKTPUYECKUI TeHepaTop DJeKTpUuecKas MalluHa, KOTopas
peodpa3yeT MEXaHUYECKYIO0 SHEPTHUIO B AIEKTPUUYECKYIO
DJIeKTPUYECKUI ABUraTesib DJIEKTpUYECKas MallliHa, KOTopas
peodpaszyeT MEKTPHUUECKYIO YHEPTUI0 B MEXaHUYECKYIO
JuexTpudecknii kadeab KabGenbHoe uznenue, cojaepxaiiee oj-
Hy win 0ojiee W30JMPOBAHHBIX KU (IIPOBOJHUKOB), 3aKIIOUCH-
HBIX B METALTHYECKYIO WM HEMETAJUIMYECKYIO 000JI0UKY, TTOBEPX
KOTOpO B 3aBUCUMOCTHU OT YCJIOBUH MPOKIAIKU U IKCIUTyaTalluu
MOKET UMEThCSI COOTBETCTBYIOLIUM 3alIUTHBIN MOKPOB, B KOTO-
PBIii MOXKET BXOAUTH OPOHS, M IPUTOIHOE, B YACTHOCTHU JIJIS MIPO-
KJIQJKU B 3eMJI€ U O] BOJIOM

DduexkTpuyeckuii KOHTaKT CONMPUKOCHOBEHHUE Tell, o0ecreurBa-
I01[E€€ HETIPEPHIBHOCTD IEKTPUUYECKON LIeTn

diaexTpuyeckuii mpodoi IIpoboii, o0ycioBIEHHBINH ymapHOK
MOHM3ALMEN WIN pa3pblBOM CBSA3EH MEXIYy 4YacTHLAMH JUJIEK-
TPUKa HEMOCPEICTBEHHO O/ JE€HCTBUEM JIEKTPUUECKOTO MO
Juexrpudeckuii mpooa (KaGenpHoe) m3nenue, copeprkaiiee
OJIHY U HECKOJIBKO CKPYYEHHBIX IMPOBOJIOK HIIM OJIHY WK OoJjee
M30JMPOBAHHBIX JKUJI, TIOBEPX KOTOPHIX B 3aBUCHMOCTH OT YCIIO-
BUW MPOKIAIKU U JKCIUTyaTallud MOKET UMEThCS JIerKasi Heme-
Tajuyeckas 00071049Kka, 0OMOTKa U (MJIM) OIJIETKAa M3 BOJOKHU-
CTBIX MaTepHaJloB WJIM NPOBOJOKH, U HE IMpeIHa3HaYeHHOE, Kak
MIpaBUJIO, JUISl POKJIAJIKH B 3€MIIE

JileKTpUYecKoe pasjaesieHue ceTH PazneneHue 3JeKTpUYECcKOi
CeTH Ha OTJENbHbIE DJIEKTPUUECKU HE CBSI3aHHBIE MEXIYy coOOM
YYaCTKH € TIOMOIIBIO pa3elisouiero Tpanchopmaropa
DJieKTpuYecKkoe pese Ammnapar, npeJHa3HaYeHHBIN MPONU3BOAUTD
CKaYK0OOpa3Hble M3MEHEHHS B BBIXOJHBIX IEMSAX MPU 3aJaHHBIX
3HAUEHUSX BO3JICHCTBYIOMINUX BEIUYUH.
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DJIEKTPOANHAMHYECKOe JeliCTBHEe TOKAa KOPOTKOI0 3aMbIKa-
HHS B JJIEKTPOYCTAHOBKe MeXxaHn4ecKoe AeHCTBUE DIIEKTPOIU-
HAMHMYECKUX CHUJI, O0YCIIOBJICHHBIX TOKOM KOPOTKOTO 3aMbIKaHHS,
Ha 3JIEMEHTHI JJIEKTPOYCTAaHOBKHU

DJIeKTPOAMHAMHUYECKOe peJie DIEKTPOMEXaHUUECKOe pesie, pa-
00Ta KOTOPOro OCHOBaHA Ha B3aMMOJIEUCTBUU MAarHUTHBIX MOJEH
MOJIBKHOM U HEMOJBHKHOM OOMOTOK, BO30YKIIa€MBIX TOKaMH,
MO/IBEJICHHBIX U3BHE

DJIEKTPOMArHuT MarHut, KOTOpbIi TpeOyeT AeicTBUS TOKa s
NOJEPKAHUSI MArHUTHOTO I10JIS

JuexkTpoMariuTHass mydra MammunHa, nepenarmonasi MOMEHT C
OJIHOTO Bajla Ha JPYTroi AJIEKTPUYECKUMH WJIM MarHUTHBIMU Cpe/I-
CTBaMHM, WJIM B KOTOPOH MOMEHT PEryJupyercs 3JIEKTPUUYECKUMU
WJIM MarHUTHBIMU CpeamMu

JuaexktpoodopynoBanne COBOKYIHOCTb 3JIEKTPOTEXHUUYECKHUX
u3Nlenuii U (WIK) SIEeKTPOTEXHUUYECKUX YCTPOMCTB, MpeaHa3Ha-
YEHHBIX JIJIS1 BBIIOJIHEHUS 3aJaHHOU PaboTHlI.

COBOKYITHOCTh, OOBEIUHEHHBIX OOIIMMU TMPU3HAKAMHU DIIEKTPO-
TEXHUUYECKUX YCTPOWCTB, MpEIHAa3HAYEHHBIX AJIs MPOU3BOJICTBA,
npeoOpa3oBaHus, INepenadyu, pacupeleeHusl WM TMOTpeOIeHus
JJIEKTPOIHEPTHH, HAIPUMEP, MAIIUHBI, TpaHCHOPMATOpPHI, amIa-
paThl U T.1.

JIroboe obopynoBaHue, NpeIHA3HAYEHHOE MJIsi MPOMU3BOJICTBA,
npeoOpa3oBaHus, Meperauyu, paclpeaesieHuss WM NoTpeOieHus
ANEKTPOIHEPTHH, HAMPUMEp, MAIIUHBI, TpaHCHOPMATOPHI, arra-
paThl, U3MEPUTENbHbIE MPUOOPHI, YCTPOWCTBA 3aIIMUTHI, KaOenbHas
IPOAYKIIHSL, FNEKTPOIPUEMHUKH.

daexrponepenaya COBOKYNHOCTb JIMHHUM 3JIEKTpONEpeaadyd |
MOJICTAHIMI, NpeAHa3HaueHHas JUIsd TMepeAadd AJIEeKTPUUYECKOM
SHEPTUU U3 OJTHOTO palioHa PHEPrOCUCTEMBI B PYTOH.
JuekTponpoBoaka COBOKYITHOCTh MPOBOJOB U Kabeneil ¢ 0THO-
CALIMMUCSA K HUM KPEIUICHUSIMU, YCTAHOBOYHBIMHU U 3allIUTHBIMU
JeTalsIMU, TPOJIOKEHHas Ha TMOBEPXHOCTU WJIM BHYTPU CTPOU-

TEJIbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB 3/1aHUI U COOPYKEHUM.
74



DJIEKTPOCTAHIUS ODHEPrOyCTaHOBKA, INpeJHa3HAYCHHAs JUId
IIPOU3BOJICTBA JIEKTPUUECKON SHEPIUH, CoAepxkKallas CTPOUTEIb-
HYIO 4acTb, 000pyI0BaHKE IS TPeoOpa30oBaHusl YHEPTUU U HEOO-
xoauMoe BeromoratensHoe obopynoBanue mo 'OCT 19431-84.
JiekTpoycTaHoBka  COBOKYMHOCTh  B3aMMOIOIKIIOUEHHOI'O
APYT K APYry 3JIEKTPOOOOPYA0BaHMSI, BHIIOIHSIIOIAS OIPEAEIeH-
HYI0 (YHKLUIO, HallpuMep, IPOU3BOJACTBO, NIpeodpa3oBaHue, Ie-
penady, pacnpezeiaeHue, HaKOIUICHUE WK MOTpeOIeHUE IEeKTpU-
YECKOM DHEPTHUH.

JIroboe coueTaHne B3aUMOCBS3aHHOTO AJIEKTPOOOOPYIOBAHUS B
npezenax JaHHOIO IPOCTPAaHCTBA WIIM ITOMEILEHUS
DOHeproycTaHoBKa, IpeAHAa3HAuY€HHas /Js IMPOU3BOJACTBA WIH
npeoOpa3oBaHusi, Iepeiadyu, paclpelesieHuss WM MOTpeOIeHus
JIEKTPUUYECKON SHEPTUU

SAxopp Ta yacTb KOJUIEKTOPHOW MAIIMHBI WIM CUHXPOHHOM Ma-
IIMHBI, B KoTopoi nuHayktupyercs J/IC u B KOTOpOH IpoTekaer
TOK Harpy3Ku

Jletanb w3 MATKOTO (peppOMAarHUTHOTO MaTepuaia, MOMEIICHHAs
MEX/1y MOJIKCaMH IIOCTOSIHHOIO MarHuTa i IPe10XPaHEHUsI €T0
OT CIy4yailHOro pa3MarHMYMBAaHMUS WU JJI1 YMEHBIIEHUS €ro
BHEUIHETO MO

Apmo snexkTporexHunyeckoro msgeaus (ycrpoicra) Yacte
MarHUTHOM CHCTEMBI 3JIEKTPOTEXHUYECKOro wu3jenus (ycTpoii-
CTBa), HA KOTOPOH WJIM BOKPYI KOTOPOH OOMOTKA HE Pacroyioxke-
Ha

Syeiika (3JIEKTPUYECKOI) MOACTAHIUM (pacnpeaeJUTeIbHOI0
ycrpoiicrBa) YacTe 3J€KTpUYECKON MOJCTaHIMM (pacrpeaenu-
TEIBHOTO YCTPONCTBA), CoJIeprKaliasi BCIO WIM 4acTb KOMMYTaIlU-
OHHOM ¥ (WJIM) MHOW anmnaparypbl OJHOTO MPUCOEAMHEHHUS.
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MMPUJIOXEHUSA
Tabnuma A1-KoopauHatel CTpOeHUH Ha TJIaHE HACEIIEHHOTO

MYHKTA (X, Y) B YCJIOBHBIX €IUHUIIAX.

8u9

1;1

2:1

31

4:1

51

6;1

7:1

81

91

10;1

11;1
12;1

13;1

14;1

15;1

16; 1

17;1

6; 3
12; 3

14; 3

16; 3

17,3

18; 3

7.6

9:6

9;7

6; 8
13; 9

6u’7

1:3
2:3
3;3
4:3

5:3
8:3
9;3

10; 3

13; 3

14; 3

13;4

13;5

13; 6

13;7

13; 8

7:5

6; 6

57

4;8

10; 1

13; 1

14;1

15;1

16;1

18; 1

4us

1:1

2;2

3:3

4; 4

5.4

6;5

9;:5

8;6

9:6

10; 7

13,7

14,7

15,7

16; 7

17,7

18; 7

12; 9

8:9

16; 9

18; 9

4:9

3:9

8;7

2:6

1:4
1:5

6;9

4:7

14,9

13; 9

2u3

3:4

4: 4

54

6; 4
7,4
8,4
9;5
12; 4

13; 4

14; 4

15;4

16; 4

17,4

18; 4

5,6

6; 6

7.6
12: 6

13;6

14,6

10; 3

11: 2

12;1

14,1

13; 2

5.8
10; 6

9;7

7:8

7.9

IlepBas uu¢pa HoMepa BapuaHTa

Ou 1l

3:3
4:3

53

6;3

7:3

8: 3

9:3

10; 3

11,3

12; 3

5:5

6;5

7.5

8:5

9:5

10; 5

12;5

13;5

14;5

16;5

15; 3

16; 3

18; 3

1;0
2.6

3:6

4: 6

2:9

8: 8

6;9

Homep
CTPOEeHUsI

01

02

03
04
05
06

07

08
09

10
11
12
13
14
15
16
17
18
19
20
21

22

23
24
25
26
27

28
29
30
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Tabmuna A2 -Kozbl 1 KOMMYHaITBHBIX IPOU3BOCTBEHHBIX, 00-

IIECTBEHHBIX U KOMMYHAJIbHBIX TOTPEOUTENCH
B HACEJICHHOM IIyHKTE.

Ne Bropasi uudpa Homepa BapuaHra
¢l ol 12345 6|7 |89

21 104 | 110] 113 | 136 | 500 | 139 | 311 | 155| 314 | 139
22 118 | 113|113 | 133 | 512 | 155|565 | 170| 525 | 170
23 132 | 117|117 | 341 | 518 | 170 | 314 | 139|518 | 370
24 139 | 132|132 | 354 | 525 | 379|560 | 370| 512 | 155
25 155 | 199 133 | 337 | 539 | 353 | 539 | 353 565 | 353
26 379 | 339| 181 | 368 | 550 | 376 | 525 | 337| 550 | 386
27 353 | 376|379 | 199 | 314 | 337|518 | 386 500 | 337
28 368 | 550| 353 | 172 | 565 | 386 | 512 | 376| 551 | 339
29 386 | 560 | 386 | 339 | 560 | 339 | 500 | 339| 525 | 376
30 311 | 562| 376 | 386 | 311 | 199 | 550 | 199| 560 | 199

Tabnuma A3.-YcTaHOBJICHHAS MOIIHOCTH TPOU3BOJICTBEHHBIX,

06H_IGCTB€HHHX U KOMMYHAaJIbHO- OBITOBBIX
HOTpe6HTCHCﬁ B CEJILCKOH MECTHOCTH.

Kon HaunmMmeHnoBaHue Py, kBt
KopoBHUK IPUBSA3HOTO COJEPIKaHUS ¢ MEXaHU3UPO-

104 . o 10
BaHHOH yOopkoii HaBo3a Ha 100 kopoB

110 |To xe c anexrpoBogoHarpesareneM Ha 400 KopoB 65
[lomemenue uIs pEMOHTHOTO M OTKOPMOYHOTO MO-

113 3
noguska Ha 170... 180 rosos
To *e ¢ MeXaHU3UPOBAHHOW YyOOPKOH HaBO3a Ha

17 300...330 ronos 20..42

118 |TensaTHUK C poAUIBHBIM OTAENeHHEM Ha 120 TensT 14

132 Kopmouex epmbl KpyITHOTo poratoro cKota Ha 130
800... 1000 rosoB

133 |MonouHslii 6J10K Ha 3 T/CYT P KOPOBHUKE 35
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[Tponomxenne Tadmuisl A3

CBUHaApHUK-MATOYHUK C TTOJABECHOM Moporoi Ha 50

136 4
MAaToK
139 |Toxe ¢ 31eKTpo0OOTrpeBHOM 60
155 |IItnunuk Ha 8 THIC. KYp 52
170 |Opuapus Ha 800... 1000 oBreMaTox 6
172 |KontomrHs 5
181 Arperatr ABM-0,65 miist IpUTOTOBICHHS TPABIHON 105
MYKH
199 |BerepunapHO-(eNbAMEPCKUI MyHKT 5
311 3epHOXpaHmHIne BMecTUMOCThIO 500 T ¢ Tepe- 20
JBIDKHBIMU MEXaHU3MaMH
314  |OBomekaptodenexpanmiuine Ha 300...600 T. 8
337 |Llex mo nmepepadotke 50 T conennit u 130 T KamrycTh 52
339 |Ky3nuna 10
341 |CronspHBIA nex 25
353 |Macno6oiika 20
354  |[IpuemHBIH MYHKT MOJIOKO3aBoja Ha 10 T 120
368 |Kupnuuneii 3aBoq Ha 1...1,5 MIIH KupIiu4a B roj 30
370 |Temmnas crosiHKa 7Sl TPAKTOPOB 12
376 |l'apax c npodunakTopuem Ha 25 aBTOMAIINH 85
379 Ej};—IT‘paﬂbHaﬂ pPEMOHTHas MacTepcKas Ha 25 TpakTo- 10
KorenbHas ¢ 4-Ms1 KoTiaMu JJ1 OTOIUIEHUS U TOPS-
386 55
4ero BOJIOCHA0KECHHUS
500 (Hauanphas mxona Ha 40 yqamuxcst 10
508 |CnanpHBIH KOPITyC MIKOJBI- MHTEpHATa Ha 50 MecT 15
512 |erckue sicau-cazn Ha 25 MecT 7
518 AMUHHCTpaTHBHOE 31aHne Ha 15...25 pabounx o5
MecCT
525 |Kiy6 co 3purenbHbiM 3amoM Ha 150...200 mect 15
539 |Cronosas Ha 75... 100 mecT 20
550 Mara3uH cMeIaHHOTO aCCOPTUMEHTA Ha ABa pado- 5
YHX MECTa
560 |bans Ha 10 mect 10
562 |llpaueuynas npousBogurensHocThio 0,125 T B cMeny 20
565 |Ilpaueynas npou3BOAUTENBLHOCTHIO 1 T B cMEHY 80
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Tabmuna A4- DnexkTpuyeckre Harpy3KH CeIbCKUX OAHOKBAPTUP-

HBIX JKUJIBIX JJOMOB (KBapTUP B MHOTOKBAPTUPHBIX JIOMaX )

JIHeBHOW MaKCMMYM Harpy3Ku

Cnoco60 mnpurorosJie-|Kox . PeaKTHBHOIA,
HUSL M HArpeBa BOAbI B|marpys | 2KTHBHOH, KBt KBap
KA
JaoMe (KBapTupe) P, P, Qua Q,
Jloma Ge3 KOHJIeHCaTOpOB
IInuTa Ha rase, KUIKOM 601 0.3 0,07 0,15 0,03
WJTH TBEPJIOM TOILIIUBE

To xe 602 0,5 0,09 0,24 0,04
- 603 0,7 0,11 0,32 0,05
- 604 0,9 0,14 0,40 0,06
- 605 11 0,16 0,47 0,07
- 606 1,3 0,19 0,52 0,07
- 607 15 0,21 0,60 0,08
- 608 2,0 0,22 0,72 0,08
DnexTporumra 609 3,5 0,32 1,15 0,09
Onexrtporumra U dnek-| 610 45 0,50 1,50 0,09
TPOBOJIOHATPEBATEIH
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[Tpomomkenre Tabnuib-A4

Cnoco0 BeuepHuii MAKCUMYM HATPY3KH
npurotoBjiennsa u| Kog . PeaKkTUBHOM,
HarpeBa BOAbI | Harpys- AKTHEBHOM, KBT KBap
B JloMe KH
(KBapTHpe) PM.B PB Q M. Q,H
Jloma 6e3 KOHIAMILIIOHEPOB

Ilnuta Ha rase,
KUIKOM W TBCP-| g1 10| 022 0,40 0,09
JIOM TOTIITUBE

To xe 602 15 0,27 0,60 0,10
- 603 2,0 0,32 0,75 0,11
- 604 25 0,38 0,90 0,12
- 605 3,0 0,45 1,05 0,13
- 606 3,5 0,50 0,17 0,14
- 607 4,0 0,55 0,32 0,15
- 608 5,0 0,55 0,45 0,16
DnexTporumra 609 6,0 0,55 0,50 0,17
OnekTporura H
3NIEKTPOBOJIO- 610 75 0,60 0,87 0,18
HarpeBaTellb
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Tabma AS-DOnekTpudeckre XapaKTepUCTUKH TIPOM3BO/ICTBEHHBIX,
OOIIIECTBEHHBIX M KOMMYHAJIbHBIX TOTPEOHTEIIEH /IS pacyeToB HIEK-

TPOCHAOYKEHUSI.
Kon JIHEeBHOIl MAKCMMYM HArpy3ku |BedyepHuil MAKCHMYM HArpy3KH
HArpys- AKTHUBHOM, PeaKTUBHOM, AKTHBHOM, PeaKTHBHOM,
KM 10 kBT KBap kBT KBap
T26:1.2.3| P AM. P, 9 QM.ZI. QZI. PM.a. Pr: QM.B. QB
104 4 0,5 4 0,5 4 0,5 4 05
110 45 20 33 12 45 20 33 12
113 1 0,1 - - 3 0,2 - -
117 7 1 6 1 13 3 9 15
118 5 0,5 3 0,2 8 1 5 05
132 50 20 45 20 50 20 45 20
133 15 4 15 4 15 4 15 4
136 2 0,1 - - 2 0,1 - -
139 28 13 12 4 28 13 8 2
155 25 10 12 3 25 10 12 3
170 1 04 - - 5 3 - -
172 3 1,5 - - 3 1,5 - -
181* 80 45 70 40 80 45 70 40
199 3 1 - - 3 1 - -
311 10 2 10 2 5 1 5 1
314 5 0,5 3 0,5 2 0,2 - -
337 40 12 45 15 40 12 45 15
339 5 0,5 - - 1 0,2 - -
341 15 3 10 2 1 0,2 - -
353 10 2 7 1 1 0,2 - -
354** 45 15 40 12 45 15 40 12
368*** 20 5 17 4 6 1 4 0,5
370 5 0,5 3 0,5 2 0,2 - -
376 30 10 25 8 15 4 12 2
379 45 20 40 15 25 8 20 5
386 28 13 20 8 28 13 20 8
500 5 15 - - 2 0,2 - -
508 5 0.5 - - 10 2 - -
512 4 0.5 - - 3 0.2 - -
518 15 4 10 2 8 1 -
525 3 0,5 15 0,3 10 2 6 1,5
539 12 2 6 1 4 0.5 - -
550 2 0,8 - - 4 1.6 -
560 7 0,5 2 0,2 7 0,5 2 0,2
562 10 2 6 1 10 2 6 1
565 25 8 15 4 25 8 15 4




*Heo0xonMMa TMPOBEpKA YCIOBHI ITyCKa 9JEKTPOJABUTATEIsl MOIIHOCTHIO
30 kBT; **10 %)e 14 kBT; ***To ke 20 kBT

Tabnuma A6 -V nenbHble HArPpy3KH YJIUYHOTO OCBEIICHUS IS
CBETIWJILHUKOB C JJaMIIaMU HaKaJIUBaHUA

YaeabHas
Bun noporn Ilupuna, M | MOIIHOCTH
Jgamn, Br/m
[TocenkoBas ¢ achambTOOCTOHHBIM
5.7 11,0
MTOKPBITHEM
To xe 9..12 13,0
HOCGJIKOBajI C IOKPBITHEM 5 7 55
MIPOCTEHINIErO THUITA
To xe 9..12 7,0
MecTHas U nemexoaHas 5.7 3,0
To xe 9..12 45

Tabmuua A7-PexoMeHayemble yaAeTbHbIE MOIIIHOCTH Ha OCBeIIe-
HUEC OTACIBbHBIX CEIbCKOX 03 CTBEHHBIX
MMPONU3BOACTBCHHBIX HOMGHICHPIfI.

IIpousBoacTBeHHBIE YaeabHast MOIII-
noMelleHust HocTh, Br/m®
IMapax 11
PeMOHTHBIE MacTepcKue 12
JlepeBooOpabarteiBaroIiasi MacTepcKas 12
KopoBHUK ¢ TOMIBHOM MJIOIAIKON 4
JlowsibHAS TUIOIIAIKA 13
KOpOBHUK IIpH TO€HUM B CTOMIIAX 4,5
JlabopaTopust MOJIOUHAs 15,5
TenaTaux 3,7
CBHHApHUK —MaTOYHUK 4,5
CBHHApHUK — OTKOPMOYHHK 2,6
CKOTHBIH 1BOp 7151 OTKOpMa Ha MsICO 2,2
[ITHYHUK TBITUIATHUK 5,0
KopmonpuroroBurenbHast 7,0
BecoBas 12,0
[Tomemenue s mepcoHaa 18,0
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dJIeKTPOCHADKEeHH e

KypcoBasi pa0oTa 1o HarnpaBIeHHIO MOIOTOBKU:
«ATPOUHKEHEPUS»
[Ipodune noaroTOBKU:
«INEKTPOOOOPYIOBAHKE ITECKTPOTEXHOIOT UM

Meronnueckue ykazaHus
©CocrtaBurenu:
®enop Muxannosud Epxan

Tamapa bopucosna Konnpatrok

VYen. neu.auctoB 3.6
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