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Fnasa 1 NEPEAAYM MOLLIHOCTU

1.1, OBLLIUE CBEAEHMUA

Jns oueHKH 3KCNJyaTaUMOHHBX KayeCTB JIOKOMOTHBAa BaXHejilllee
3HayYeHHe HMeeT TArOBaf XapaKTepHCTHKA, KOTOpas MpeacTaBhiser
3aBHCHMOCTb CHAHN TArd Fy or ckopoctu v. HauGosbliee 3Hayenue
cusibl TATH TpeGyercs OT JIOKOMOTHBA NPH TPOTaHUH C Mecra M pa3-
roHe noe3fa, a TakXe NPH [BHXKEHHH MO HauGo/Mee KPYTHM Mombe-
maM. Ilpu nBukKeHMH nOe3na Mo yyacTKaM C NepeMeHHHM npoduiem
NyTH MaJiHM CKOPOCTSAM [ABHMIKEHH AOJIXKHA COOTBETCTBOBaTb 60Jib-
Lasi CHJIa TATH, 3 GOJLIUKM CKOPOCTAM — MEHbINAA CHAA TATH. DTOMY
YCJIOBHIO YLOBJIETBOPSIET B HAeasJbHOM Cliydae 3aBHCHMocTh Fy= (v),
H3MEHAOLASCA NO 3aKOHY rumepGosibi. [Ipn TakoM: xapaktepe usme-
HEHHS CHAB TATH OT CKOpOcTH O6ecneynHBaeTcs MOJIHOE HCMOJbL30OBA-
HHe MOLIHOCTH JIOKOMOTHBA B UIMPOKOM JHana3oHe CKOpOCTeH HBH-
XKeHHs. DTO OCOGEHHO BaXKHO [JIi aBTOHOMHHIX JIOKOMOTHBOB, Hecy-
mHX Ha cebe nNepeHYHHE reHepatop 3HepruH. B 3toM cayuae stor
FEHEPaTOp IHEPrHH HCNOJb3YeTCH Ha NOJHYI0 MOLIHOCTH NMPH BCeX pe-
KHMax paboTH JOKOMOTHBA.

KpoMe TOro, TAropas xapakTepuCTHKa B BHAe runepGOJNH ABTO-
MaTHYecKH NOAAEPHBAET JaHHH{ pexHM paboTH JIOKOMOTHBA: CTOHT
TOJILKO C/IyYalHO YBEJHUYHTHCH CONPOTHBJIEHHIO NBHIKEHHS, cefiuac e
YNaner CKOpOCTb, HO NMPH 3TOM BO3PAacTeT CHJIA TATH, KOTOpas NOf-
JleT Ha NpeofO/ieHHe CJAYYaHHOrO CONPOTHBJIEHHHA, M CKOPOCTb CHOBA
YBEJIHYHTCH JIO NPEeXHEro 3HayeHus.

Ecnn Ban nusens coenmHMTb © ABHIKYIUMMHCS OCSMH, TO TaKas
KOHCTPYKUMSA TEIJIOBO3a He OOecneyHBaeT 3allycKa OM3eNs H  ero
paGotTh nHa xonoctoM xoay. B 10 e BpeMs M3BecTHO, 4TO AHSedh
MCXKHO Harpy»artb TOJNILKO NPH HacTOTE BPAILEHHS KOJMEHYATOro Baja
He HIKe '/s HOMMHA/ILHOR YAaCTOTH BpallleHHs.

Crnenosatenbro, ans nonyuenus TpeGyemMoii TATOBOH Xapaktephc-
THKH HEOGXOAMMO MeXIy Au3eNeM M KOJMeCHHIMu NapaMH TemnJIoBo3a
YCTaHaB/HBATL CreUHasibHOe YCTPOHCTBO, NpeaHa3sHAYEHHOE AJS Tie-
Penayn MOLUHOCTH ¢ KOJIEHYAaTOro -Bafia AM3eJsl K KOJECHBIM napam,
Ha3piBaemoe nepedauer. Ilepenava nosmxHa oGecneyHBarh NycK au-
3eist 1 paboTy ero Ha XOMIOCTOM XOAy, MOJHOEe HCHOJb3OBAHHE MOLL-
HOCTH nu3enst NPH HOMHHAJIBHOM PeXHME H YaCTHUHBIX Harpyskax
B lIHPOKOM aManasoHe CKOPOCTEH ABMIKEHHN TeNJIOBO3a, MJAaBHOE
TPOranue, U3MeHeHHe HaNPaBJIEHUN NBHXKEHHS, H3MEHEHHE CWJbI THIH
IPY H3MEHEHHH CKOPOCTH [IBHXKEHHS, a TaKiKe COXpaHeHHe HaHBBHIroa-
Hefillero pexuma paGOTH Au3eas MpH H3MeHeHHH Npoduas nytw,
peo6pasoBbiBaTh NOCTOSHHbE 3HAYEHMS Bpallallero MOMeHTa Ha
Bandy nusenst B mepeMeHHHe Ha BBIXOAHOM Bany nepenaun. Kpome
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TOro, nNepenaya AOJKHA HMETb BHCOKYI0 HaJeXHOCTb, BHCOKHH K. IT. II.
Ha BCex PeXHMax paGOTH TenJOBO3a, MHHHMAJbHHe MACCy § CTOH-
MOCTb, OGECNeyHBaTh NPOCTOTY OGCNYKHBAHHA H PeMOHTA.

B 3aBHCHMOCTH OT cnoco6a nepenaun HEPrHH OT AM3eNs K ABH-
KYLHM OCAM CYILeCTBYIOT TPH THNA nepenay MOLIHOCTH: MeXaHKue-
CKafl, rHAPABJIHYECKAS H 3JIEKTPHYECKas.

Mexanuueckue nepedauu OTNHYAIOTCH OTHOCHTENBHON NPOCTOTOR
KOHCTPYKUHH, MaNOH yneNbHOH Maccoil, BHCOKHM K. n. 1. C ypennue-
HHEM TIepeNlaBaEMOA MOLUHOCTH BO3HHKAKT CEPbE3Hbie TPYAHOCTH B
HSTOTOBJICHHH Nepelay, CBA3aHHBE ¢ OTBOAOM TeMaa orT MyQr clen-
JIEHHs TNIpH TPOFaHMM C MeCTa M PasrOHe nOe3jd, ¢ yBeJHYEHHEM
TOJMYKOB B NOe3[e H3-34 Pe3KOr0 M3MEHeHHUS CHJIN THATH NpH Nepek-
JIOYCHHK CTyNeHeHd CKOPOCTH, ¢ obecreYeHHeM NPOYHOCTH 31eMEHTOB,
CHHKEHHEM HaleKHOCTH paboTel neraneli mepenaun. Kpome Toro,
NpH MEeXaHHYECKOH nepenave HEBO3MOXKHO OGECHEYHTb TOJHOE HC-
0/Ib30BAHKE MOILHOCTH CHJIOBOH YCTAHOBKH B IWHPOKOM JHANasoHe
CKOPOCTeH [BHIKEHHS, YTO AJIS MOMIHBX JIOKOMOTHBOB HMeeT nepBo-
cTeneHnoe 3Havyenue. ONBITOM OTeYeCTBEHHOro H 3apy6eKHOro JIOKO-
MOTHBOCTPOEHHS YCTaHOBJIEH LeENeCOO6PA3HOCTL NMPHMEHEHHS MeXa-
HHYECKHX nepenay NpPH MOILHOCTSAX, He NpepbiwaoiKx 220 kBT. O6-
J8CTb paboTH HX OrpaHHyeHa 4BTOMOTPHCAMH H JH3eJb-N0e3AaAMHK
Manoli MOILHOCTH € HeGOJBIIHM KONHYECTBOM BATOHOB.

T'udpasauveckue nepedauu ormuuawtes HHU3KOH yaenbHOH Maccol
M KOMIIaKTHOCTBIO, NO3BOJIAKT COKPAaTHTh PACXOZ LBETHHX MeTanJios,
YMEHbIIHTL PacXoj YepHOro Metanna. I'mupaeiuyeckas nepenaua
MOXeT OGHTbL BHIOJHEHA IJA J06bix MOILHOCTEH, HO MPH NOBHille-
HHH nepeapaeMoil MOLIHOCTH YBeJMYHBAIOTCS TPYAHOCTH BbINOJIHEHHS
KaplaHHbLIX BaJOB MeXNy KOPOOKaMH Nepenay M OCeBLIMH penyKro-
PAMH, yXyAUIAOTCA YCIOBHSt KX pabothl. [IpH  anuTenshoM pasroHe
TAXEJOBECHBIX NOE3A0B, 2 TaKXKe HA KPYTHIX 3aTHIKHBIX nopbeMax
BOSHHKAI0T GOJbLIKE NOTePH B rHAPOTPA Hedopmatope, CyliiecTBeHHbIM
HENOCTATKOM FUAPABAMYECKHX Nepenay NBJASETCH TO, 9YTO NpH OJH-
HAKOBHIX YCIOBHAX SKCIVIyaTaUWK M KOHCTPYKUHH Au3enedl TelIoBOsk
C THAponepenayeli pacxonyior Tonjaupa Ha 4—6Y% Gosplie no cpas-
HEHHIO C TENJOBO3aMH, 06OPYAOBaHHBIMH 3NEKTPHYECKOH nepepauei.
Tuppapnuveckue nepenaun NPHHATO HCNOJIL30BATL AJIA TENJOBO30B
ManoH H CpeiHell MOUIHOCTH, BHITONHSIOLIKX MaHeBPOBYIO H JIErKyio
noesnanyto pabory. Ha comerckux KemeaHmix noporax obsactb npu-
MEHEHHs! MHAPaBJIHYECKHX MNepefay OrpaHHyeHa MaHEBPOBHMH JIOKO-
MOTHBaMu manohi (220—370 kBt) u cpeaned (550—880 xBT) wmow-
HOCTH. OnmbiT 3kenayarauuu NIOCTPOEHHHX paHee MarHcTpasibHbLIX Ten-
7I0BO30B € THAPABNMYECKON nepenaveli He paan NOMOMKHTENbHBIX
Pe3ysbTaTos.

Hecmorps na BBICOKYIO CTOHMOCTb, 3HAYHTENLHYIO Maccy, norpet-
JieHHe OOJIbIIOTO KOJIHYecTBa LeQHUHTHBIX MaTepHaNoB, HaHOOMbLIEE
pacnpocTpanenHe B Mupe NONYYHIIH TEMJIOBO3H C IACKTPUHECKOU ne-
pedauveii, lupokoe PaCnpocTpaHeHHe 3NEKTPUYECKOH nepenaun oObsc-
HACTCSH TEM, Y4TO OHA NO MHOTHM NOKA3aTENAM HaHGOJee 3 peKTHBHA:
obecreduBaer BHICOKHH K. M. 1. TelioBo3a H HaJeKHOCTb B 3KCNJya-
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Tauu4, OGOJbLIME MEXKPEMOHTHHIE NpoGerH, MNoJHoe ucnonhsozanﬁz
MOILHOCTH [H3eJisi B IIHPOKOM JHana3oHe CKOPOCTEH nanmgr;g o
TenJIOB03aX MPHMEHRIOT 3AeKTpu4ecKue nepedauu nOCTOARH e, e
TOSAHHO-NEPEMEHHOZ0 U NEPEMERHOEZO TOKQ. B ocnoBe 3THX I 2113 };eT
JIEXKHT ORMH NPUHUMN neHcTBHA. KonenyaTHH Ban AHsens B:]:exlg e
AKOPb TArOBOro reneparopa. BeipabaThiBaeMasi reHepaTopoM 3 "ga_
yecKas SHEprusi HCNOJb3YeTcs NJis NMHUTAHHA TATOBHIX 3nex‘rpoil(a Ao
Tesiefi, pacnoJIOKEHHBIX Ha KOJECHbIX Napax HJH pame TeNeXKKH. ll?HHb!
TArOBHX 3JIEKTPHYECKHX MAlLKH, HMEWTCs BCIOMOrarte/ibHbie Ma

M annapaThl, OGbeAHHEHHbIE B ITEKTPHYECKYIO Liellb.

J -

Fy

KontponbHbie BONPOCH

1. HasHauenhe nepejays MOILHOCTH.
TH

2. TpeGoBaHHA, NpeAbABiAeMble K HepelladaM MOLIHOCTH,

3 ﬂl|)>enm".rlmac'malmlj1 HeJOCTaTKH MeXxaHHyecKofi H THipaBinuecKoR nepefad.

1.2. SNEKTPUHECKASA MEPEOAYA
NOCTOAHHOIO TOKA

Ha Ttennoso3ax, 06OPyAOBaHHBLIX Ngpenavell NOCTOSAHHOTO TOK::
AAs rionydeHust runepGonuyecKOH TAroBOH XapaKTePHUCTHKH npm:o -
HSIOT CHCTEMB ABTOMATHYECKOTO PeryJiHpOBaHHS BO3OYXHEHHS T::ar-
BOTO reHepaTopa, HCNOJb3ylolllHe 3JeKTPHYecKHe MallHHB HJH

TEJH.
HHTﬁzeTiiiggoaax T31, T32, TOMI u TOM2 npumeHena MaUIHHHAS
CHCTEMZ aBTOMATHYECKOIO PeryHpoBaHHsi BO3OYyMAEHHS TArOBOrO
reHepaTopa, riie HCHoJb3yercs BO3OYAHTENb ¢ NMPONOJBHO (aKCHAJb-
acllenjieHHbIMH NONIOCAMH.
W }gamn;uﬁ H3 YeTHpeX IMaBHHX MNOJIOCOB BO3OyauTenst HMeeT cep-
JIeYHHK, HaGpaHHH# M3 JIHCTOB 3JEKTPOTeXHHUYeCKOH CTanM u pasne-
JIEHHBIH NO AJIHHE NaTYHHON NMPOKJAaAKOH HAa fBe YaCTH: HEHacCbLIeH-
Hyl0 M Hachillennylo. Ha cepreuHuke ykpemsiens ase Katyuwku. Ka-
Tylika 06MOTKH NapajsiesibHOro BO36yXKIeHHs OXBaThiBaeT 0be 4acTH
cepneynuka. Kartyiika nuddepenumansHol O6GMOTKH — OXBaThHBAeT
TOJILKO HACHIEHHYI0 YacTb cepaeyknka. O6MOTKa napasiiesibHOro Bo3-
Gyxnenus LI I—L[‘}Z‘ (puc. 1) nutaercs Kak OT BCIOMOraTesibHOTO re-
nepatopa BI, tak u ot BoaGyaurens B. OCHOI?Haﬂ YyacTb TOKa Mo-
cTynaer B 3Ty OGMOTKY OT BCIOMOraTesibHOro r€HEepaTopa, Hanpsike-
HHe KOTOPOro TNOANEePIKHBAETCH PeryifiTopoM HanpsiKeHus IlDC'lOilHr;
HbIM, MO3TOMY  MAarHMTHHIl NOTOK, co3iaBaemMbii  OGMOTKO
napaJjsiefibHoro BO3GYXAEHHS Ha (PUKCHPOBAHHOH NO3HUHH KOHTPOA-

a, Gyner U3MeHSITbCA He3HAYHTENbHO.
nepﬂuqajigepenuuanbnaﬂ o6Motka OI—O02 po3byputenss coequHeHa
HOCNIEROBATENbHO ¢ 0O6MOTKOH n06aBOYHBLIX TOJIIOCOB TSArOBOTO re-
HepaTopa, T. €. Mo Hefi NpOTeKaer Bechb TOK Harpysku. Hanpasnenmne
ToKa B audpdepenunanbHoii 06MOTKe He COBNAfaeT NO HanpapJfieHHIO
C TOKOM B OOGMOTKe NapaielbHoro Bo3OyXKaeHHs, a NO3TOMy Mar-
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Puc. 1. Cxema Bo3a6yx/eHHs TATOBOro TeHepaTopa TenJioBosa TIM2:

I' — tarospit renepatop; HI—H2 — weaarnchrMan ofMoTKa BO3GYXAEHHR THATOBOrC TeHepaTOpa:
HIT — o6moTka noGaBOYHBIX MOJNIOCOR THAIOBOIO reepaTopa: B — po3Byamtens; OI—02 — audde-
pernuanchHas ofmoTka Boslyxnewns moz6yaurens; [/I—II2 — napannenbuas oOMOTKa BO3BYK-
nenws BoaGynutens; BB — rnapuble KOHTAKTH KOHTaKTOpa Bo3GyXnenns poabydutens; KB —
raaRybie KORTAKTH KOHTakTOpa mo30ymieHWHS THroporo remepatopa; Bl — ecnoMoraTessnsifl re-
weparop; RI, R2, R3 — peauncropni

HUTHHHA NOTOK nu@depeHuHanbHOii OOMOTKH HanpapfieH BCTPEYHO
MarHHTHOMY TNOTOKY OGMOTKH napaasiesibHoro pozbyxpennusi. Pesyas-
THPYWOIUHH MarHHTHHIH NOTOK, CO3JaBaeMEH HACHIUEHHOH YacTbio
nosoca, OyneT H3MEHSTbCA B IUMPOKHX Npefenax NpH H3MEHeHHH
TOKa HArpysKH, :

Takum 06pasom, B siKOpHOH OGMOTKe BO3GYIHTeNs C pacluensieH-
HHMH NOJIOCaMH HAaBOASATCH B JEKTPOABHIKYIUHE CHIN (3. 1. C.) —
E; (3a cueT MarHHTHOrO NOTOKa, CO3JABAEMOr0 HEHACHILEHHOf
yacTbio nosioca) U E; (3a cyer MarHMTHOrO NOTOKa, CO3LABAE€MOr0
HACHILEHHOH YacTeio mosioca). O6masn 3. x. c¢. E sosGyaurens onpe-
nesisiercs anrebGpauyeckoli CyMMOR 3. 1. ¢. E; u Es. '

PaccmotpuM paboTy cHCTEMB aBTOMATHYECKOrO PEryJHPOBAHHA C
Bo3bynureneM ¢ NPOAOJBLHO PaclienyieHHHMH noatocamu. Ha moGoil
NOSHUMH KOHTPOJVIEPA MAIUHHHCTA YacCTOTA BPAIIEHHS BaJia NH3eNd
NOCTORHHA, & NO3TOMY H YacTOTa BpallleHHs BaJia SKOps BO36VaHTelNis
NOCTOSIHHA, C/eAOBATeNbHO, 3. 4. ¢. Bo36yauTens, pasnas E=cOn,
GyneT OnpeRensiThCi TOMBKO MAarHUTHBIM NOTOKOM. Ecsim npH aBu-
JEHHH NOE3[a YBENHYHJIOCh CONMPOTHBJEHHE (YBEAUUHACH NMOXBEM WU
HayasioCh BINHCHBAHHE B KPHBYIO), TO 3TO NPHBENET K YBEJIHYEHHIO
TOKa TATOBHX 3JIEKTPOABHratesied. YBeJiHUeHHe TOKAa HAarpysKH yBe-
JIHYHT TOK AH(QpepeHuHaNbHOH OOMOTKH, YTO BH30OBET yMeHbLICHHEe
PE3y/ILTHPYIOILErO MArHHTHOTO MOTOKAZ OT HACHINEHHOH YacTH no-
noca. CrenopaTesibHO, YMeHbWHTCS 3. A. ¢ E; a 370 npusener k
yMeHblleHHI0 oOwel 3. n. c. £ Bosbynutens. YMewblieHne oblueft
3. n. ¢. E Bo3byautenst yMeHbLIHT TOK B He3aBHCHMOH OOMOTKe
HI—H2 tsarosoro remepatopa, a 310 B CBOK Ouepeib NPHBEAET K
CHHJKEHHIO HaNpPsXKeHHs Ha 3aXKUMaX TAroBOro reHepatopa. Takum
06pasoM, NpH yBeNMYEHHH TOK2 HArpysKH NMPOHCXOAMT COOTBETCTBYIO-
llee CHHXXEHHE HaNpPsKEHHS TArOBOTO FeHepaTopa, a MOILHOCTL TH-
FOBOro reHepaTopa OCTaeTCs NPHMEPHO NMOCTOSHHOM,
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JlanbHeliliiee BO3pacTaHHe TOKa HAarpysKH MOXeT NPHBECTH K Ta-
KOMY MOMEHTY, YTO MarHHTHHE NOTOKH OT 00eHX 0OMOTOK MOryT
CTaTb OAMHAKOBHIMH, a Pe3yJbTHpPYIOILHE noTOK Oyner paseH HYyJIO,
Torna 3. A. ¢. Es Gyner Takke paBHa Hy/mo. B 3toM cayyae obumias
3. 1. c. E Bos6ynutens Gyner onpepensitses 3. 4. €. Ej. 310 npuse-
A€T K HOBOMY YMEHbLIEHHIO HANPsIKEHHS HA 3aXHMax TArOBOrO re-
nepatopa. [Ipuuem yMeHblileHHe HanpsiKeHHs Gyner NMPONOPUKOHAJDb-
HO, yBeJIMYeHHI0 TOKa Harpysku. [Ipu nanbheiilueM yBeJHYEHHH TOKa
HaPpyaKe pesy/bTHPYIOWHH MarHMTHBIH NMOTOK OT HACHIUIEHHOR YacTH
noJiloca M3MEHHT HamnpasJieHHe, YTO BbI3OBET H3MeHeHHe HanpasJsie-
HHs 3. A. ¢. E; u panbuefimee yMenblenne obued 3. A. c¢. £ Bo3by-
OUTENs, a 3TO NpUBENET K AanbHeHlleMy yMeHbIUeHHIO HanpfXeHHA
Ha 3aJKHMax TArOBOro reHeparopa.

IIpu cHUKeHHH HATPY3KH pasMarHHyHBaioulee neficTeHe AH(Hepen-
uMaabHOAi OOMOTKH yMeHhIIaeTcsl, HanpsikeHHe BO3OyNHTeJist pacrer,
yBeNHUMBAaeTCsl TOK BO30OYXK/EHHs TATOBOrO reHepaTopa, NOBHLIAETCH
HanpsKeHMe Ha 3a)KHMaxX, NPUYEM yBe/HUYEHHE HANPSKEHHS THrO-
BOro reHepatopa OyneT NpPONOPUHOHANBHO YMEHBLIEHHIO TOKa Ha-
rPy3KH. .

Ha prc. 2 nokasana npejenbrasi BHEWIHAS XapaKTepHCTHKA THIO-
BOFO reHepaTOpa, cooTsercTBylomas 8-fi no3uumum KOHTpO/IEpa Ma-
wynuera. OHa COCTOMT M3 Tpex y4yacTKoB. Yyactok /—2-—30Ha or-
paHMYeHHS MOIIHOCTH THArOBOIO reHepatopa no ToKy (B 3T0H 30He
NPOMCXOAMT PAsTOH TENJOBO3a Nocie TPOraHua). Yyactoxk 2—3 G.a-
rogaps BosOynuTeno HMeeT runepGosnmyeckyio ¢opmy. Ha 3rtom
yYyacTKe MOIHOCTb THArOBOrO eHepaTopa MNOCTOSHHA M TOJNHOCTBHIO
MCNIONb3YeTCs MOIHOCTh AM3ens. Yyactok 3—4 xapakrtepusyeT orpa-
HHYEHHEe MOU{HOCTH IO HaNPSKEeHHIO.

Hz Nz bz wrmom

Uy

Iy

Puc. 2. Buewsins xapakTepHCTHKa TAr0BO-
ro renepatopa TenJioposa TIM2

Puc. 3. Cxema coenunenHs oOMOTOK IO~
fiocoB BO3OyaHTeNAs ¢ MoNepevHBlM pac-

wenjedHHeM noJoOCOB:

Hi—H? — mesapHCHMan 0OMOTKa BO3CYHAERHA;
01—02 — pubdepeHuHanbian 0GMOTKE BO3OYH-
nennn; LI—LI2 — napannensuas oOMOTKa BO3-
Gyxnaennn; [T1—I12 — obMoTxka nocAeROBATEN b=
uuro sualymnenus; N — ceBepHmfl nmodwc; S— a e

WKHbfl Hoae >
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Prc. 4. Vnpowennas cxema BO3GymieHHs THroBoro reHepaTopa TenfioBoza T33:

I' — taroseil  Tenepatop; [T — o6Morka OBOrO
™ i nofasounbix momoco % o
ufgz'mﬁ::'rgg HE3ABHCHMOTO B036YXKNeHHA TAroBoro remepa na;rna_mg;::g:;:?n}”f}g L
g, Gymh;?[“-‘a mmﬁf hmeﬂm wosbynurens; Of—02 --nmb%epenmiubuaﬁ obMoTKa BOSOY M-
; —L? — myntoBas obmoTka BO3GYMIeMHis po3Byautens; KB — rnannkie

KOHTAKTB KOHTAKTO!
BT R Awrak Il;:s “:t:gilmneuns THFOBOrC reweparopa; BI' — scnoMoraTensHuii rewepatop;

Ha Ttennoposax T33 NpUMeHeH BO3OyAHTENb ¢ TONEepeYyHwM (pa-
AHAJBHHM) paciuenyiendeM nomocos (puc. 3). Bosbynutenb mmeer
::necu NOJIIOCOB, YeTHPe H3 KOTOPHX HUMET cnaboe MarHWTHoe Ha-
q:g:;ng:;) iqmaa 34 CUET YMEHbIIEHMs NJIOLLAJM CEYEHHUS B BepxHei

JNEYHHKZ NPH HEKOTOPbIX peix '
e PBIX PEXHMAax NOJYYaloT 3HAYHTEJbHOE
303‘151:;( HAaCHIEHHBIX NMOI0CAX PACNONOXKeHH 0GMOTKH NapansiefbHOro
yxpenwust UI1—1U2 u puddepenyuanshas 01—02, wmaruuTHbie
NOTOKH KOTOPHX HANPaBJieHbl BCTPEYHO. '

O6moTka napasnnenbHoro BO36yKnenus (puc. 4) uepes pesucrop—

-.ffa?a ncoi!é%l::g:u“a Hanpsixenue Bo3Oynutens, a nuddepeHHab-
gl ¢ M pesHcTOpoM R3 Noxcoenunena napasniesibHO 06-
€ nobaBovnbix noniocos JIT tsarosoro renepatopa. Tok nRdde-
PeHUHANbHOH OOGMOTKM YCTaHaBJAMBAaeTCH PaBHHM 1/30—"/ TOKa H
TPY3KH THArosoro reneparopa. Ha neHachileHHmx 110.1110{:a:|c5 uﬂaxoxu-rc::
gﬁuoma He3aBHcUMOro BO3Oyxnenus HI—H2, KOTOpas nHTaercs
mi;l ::gfcn;ml;?enbnoro resepatopa BI', nanpsixenne xoroporo noanep-
SERBEL CTOSHHHM. MarnuTHBI NOTOK, co3napaemwmii 31O OG-
v » HE 3aBHCHT OT TOKa Harpysku. Kpome HezapucHMOl 06MOTKM
H"q:::j::::;;e;l’uux NOJIIOCAX PACNOJIONKEHH NOC/AENOBATENbHAS, orpa:
L R I~‘]:Eg.ﬂupt:narcnmaﬂ 0O6MOTKH. MarHuTHHI noTOK nocune-
v o H COBNANAeT NO HaNpPaBJieHHID ¢ MArHHTHHM MO-
€3aBHCHMOM M KOMMNEHCHPYeT pa3MarHHyupaloulee nef
peai{quuu AKOPA. AeHiereRe
MATHIETHOND HoToRS MesammComn o o oouOTRI HaTPaREN TpOTHS
I, AeHCTBHEM y3Jia aBTOMaTHYe-
gzgr?m[:frympoaaﬂun T0ka APT orpannyupaer MakcHManbHuil nycxo-
upsbrin & Mam pieok OO comanser w0 na
y3Jia aBTOMaTHYECKOro PeryAHpPOBaHUS ;?Jl::ggc?ri lig&n H;l elﬁsc_'rﬁm;egr
’ .

SHUHH KOHTPOJJIepa MAlUMHHCTAa NOAMArHHYMBaeT Bo36ynuTeab €
HeJiblo 60Jiee NOJMHOrO HCMOJNb30BAHHA MOILHOCTH AH3€JS.
[IpaKkTHYeCcKH MOMKHO CYHTaTh, YTO MAarHHTHBIE TOTOKH HeHachl-
IIEHHHX M HaCcHIIEHHHX TNMOJIOCOB He 3aBHCAT APYr OT Apyra, T. €.
MarHuTHas CHCTeMa BO30YAHTeNS COCTOMT M3 ABYX CaMOCTOSTENb-
HEX cHcTeM nNoTokoB. [IpM Masibix TOKax TArOBOrO reHepaTopa Ha-
npapJieHde MarHHTHOrO NMOTOKA HACHIUEHHHX TNOJICOB ONpenensercs
MOTOKOM MnapasiieNbHOfi OOMOTKK BO30YXKAEHHS. [Tonsiprocts noJsio-
coB BO3GyAHTeNs B STOM ciyyae Oyner TakoH, Kak y OOBYHbIX TeHe-
paToOpOB MOCTOSIHHOrO TOKa (pHc. 9, @), T. €. nocJje nosioca N wuner
nosmioc S, nanee cioBa N u 1. n. Sikopb BO3GyauTens HMeeT BOJIHO-
Byl0 O6MOTKY, MO3TOMY 3. A. C., HABOAMMas B NPOBOAHHKAX ceKuuit,
onpenensiercs CyMMOH 3. j. C., HHAYKTHPYEMO# B NPOBOJHHKAX BCEMH
wectbio nogiocamy. [Ipu yBenuueHHM TOKa TAroBOro reHeparopa
MarHHTHH noTok anpdepeHunanbHOf OOMOTKH yBeNHYHBAE€TCHA, 4TO
NPHBOAHT K YMEHbUIEHHIO PEeSyJbTHPYIOLIero MarHHTHOro IOTOKa
HACHIUIEHHBIX MOJIOCOB. Y MeHblUeHHe MarHHTHOrO MOTOKA HACHIEH-
HbiX TOJIOCOR BHISHIBAET YMEHbIIEHHEe 3. A. C., HHAYKTHPYeMOH OT
STHX TNOJIOCOB, @ 3TO MPHBOAKT K YMEHBIIEHHIO 3. A. C. BO3OYRHTENS
H B KOHEYHOM CYeTe yMeHbllaeT TOK BO3OYXKAEHHH TArOBOr0 reHepa-
1opa. ChuXenne TOKa BO36YXKIEHHs TArOBOr0 reHepaTopa BH3bBAeT
CHUIKEHHe HanpsKeHHsi Ha ero saxmumax. Takum oGpasoM, BosGyanu-
Tesib o6GecneunBaeT NPH yBEJHYEHHH TOKA HarpysKH NpoONopLHOHAAbLHOE
yMeHbllleHHe HanpsykeHusi TAroBoro reneparopa. [lpu JAafbHeHeM
yBeJHYEHHH TOKAa HAarpy3kH MarHMTHHE NOTOK au¢pdepeHUHaNbHORA
06MOTKH cTaHeT GoJibllle MarHHTHOTO MOTOKA IIYHTOBOH, B pesyJbTate
3. A. C., HHAYKTHpyeMasi B CEKUHSX AKOpS OT HacblIleHHHX NOJI0COB,
H3MEeHHT HamnpasJieHHe, YTU NPHBENET K HOBOMY YMEHbLIEHHIO 3. A. C.
B036ynuTess, BO3byauTeNb NpPH STOM MOXHO paccMaTpHBaTh Kak
ABYXTIONIOCHBH FEHEpATOp C Pa3jieieHHeM KaX1oro nonioca (pHe. 5, 6)
B NONEpeuHO# MJIOCKOCTH (MO Ayre NOJACHOro AesieHHsi) Ha TPH YacTH.

Piic. 5. CxeMa pacnpefieieHusi MarHHTHOTO TOTOKa BOIBYIHTENR:
@ - NpH MAaAMX TOKAax TATOBOTO reweparopa; O — mpu GONbLKX TOKUX TAIOBOIO TEHEPATODA
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be ;{enbmenue 3. I. ¢. BO3OyAuTeNns: BHI3OBET YMEHBIIEHHE TOKA BO30YxK-
mmna TATOBOrO reHepaTopa, a 3T0 MPHBENET K YMEHbUICHHIO HANpsike-
}KHM:: 3aXHMaX TArOBOTO reHeparopa. CHHXKeHHE HANPAKEHHS HA 3a-
. TAFOBOrO reHepaTopa GyneT NPONOPUHOHANBLHO YBENHYEHHIO
: Ka HarpyskH, T. €. BO BCEM AMaNa3oHe PeryJHpOBaHHs MOLLHOCTH TH-
pc;?g:;; 1:5::3:1‘?1)&’ Gyner NOAnepUBATLCS NOCTOSHHON, BHEWIHAS Xa-
ArOBOTO reHepatopa 6
o paTopa Oyner HMeTb TakOH ke BHA, Kak
HOMl;HnepGOngqecuaa BHEIINSASl XaPaKTePUCTHKA, Nojyyaemas npH
Hon Lug BO30ynuTesiefi C pacluenfieHHHMH NOJIOCcaMH, He o6ecneyH-
c*rnueI; CTaTOYHO TIOJIHOrO HCMOJIb3OBAHHA MOLLHOCTH NM3eNsi BCsen-
s mn.nenun FHCTEPEe3HCA 3JIEKTPHYECKHX MaLUMH, H3MeHeHH{l TOKa
e gﬂﬂne;{ﬂﬂ TArOBOrO reHepaTopa NpH Harpese ero OGMOTKH BO3Gy-
ruf:-m - 1aK, y Tennososa TI3 koneGaHHA MOINHOCTH wM3-3a
iy gesuca nocruraior 100—150 kBr. B npouecce paGorw Tok Bo3-
pgc uir.e:;[{:HHTg;{:{noro reHeparopa, nocTynamiuui o1 BO36YAHTENA C
NOJIIOCAMH, H3MEHSETCS B 3aBHCHMOCT
H OT TeMmnepa-
gj}:g{ Ooﬁmcmm BO3OYxneHus. HMsmenenne Temnepatypm u, c.nenol;a-
TeaLHo, COTIPOTHBJIEHUS. OGMOTKH BO3GYXKIEHHS T€HePaTOpa BHILIBAET
MII"JTJ‘F;S]‘{/E?&O BHEUIHeH XapaKTepHCTHKH. JIJif TAroBoro reHepaTopa
i ﬁ;h;;:::;mée ‘remnega'ry%u Ha 1°C npHBORMT K M3MeHeHUIO
HO Ha KBT, nmns  71aromo
MHJ-M}?,Q——npuuépno ua 1 kBr, e G
. 2 K):S&HHHJ( HENOCTATKOB He MMEIOT NepeiayH, y KOTOPHLIX B LENH
(axnﬂ uﬁfg;m Bgaﬁynmenn HCTIONL3YIOTCA  MO2HUTHbIE  YCuAuTeAu
o 2'1%)1‘01\1“;%3“]%’3\?31"{; rlITéDgIMﬁHt;HH Ha Tenyioposax 2T310J1
; , , 62, 2M62. V 31 '
- . ; . ¥ 3THX TeNJIOBO30B
mpg:;xﬂeuﬂﬂueommsoro TEHEPATOpa yCTaHAB/HBAETCH CHCTEMOH pery-
» OCHOBHBHIMH 3JIEMEHTaMH KOTOPOH ABJSAIOTCS BO3GYAHTEND
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Puc. 6. Cxema perynupobanns 3ICKTPHYECKOA Nepeflays ¢ MACHHTHBIM YCHJIHTENIEM:

CITIB — cruxponuuf_no,

Aro3byaHTeNnE; MY — marn
rommifi % ¥ HTHHR YCcHAHTENL; B — "
ro Hﬂﬂ;:m:;:'p‘{zgi_ TpaHcPOpMATOP MOCTORHHOFD 'I‘Dga; Tﬂ'ﬂ?.'_ Tﬁﬂﬂcﬁ:{mﬁgh' r—1a-
oSt ticuns HonosGy e Oy R e WLyt avtne: O oG
BO3GYMACHHA THCO ¢ L W H YKIeHHs BO36 = 2
i THIOBOTG reHepatopa; C)Y — cemexTHensi®t ysen; O.Pﬂ_.om::ﬁ"ﬁ pe(:g:::ﬁ;

1o

B, amnumcrart, Tpanchopmarop nocro- U

spnoro Toka TIIT, tpanchopmatop
nocrosiHHoro Hanpsokenus TI1H, ce-
nextuBHbil ysen C¥, 610K 3apalolile-
ro ycrpoficra B3Y, chRHXpOHHKH nOA-
Boa6yautens CITB, mHAYKTHBHBIH 1aT-
yuk H (pHc. 6).

CucTeMa aBTOMATHYECKOINO peryJiH- &
pOBAHHA HANPHMKEHHs TATOBOTO reke-
paTopa BHIOJHSET C/iefyoLlHe OCHOB-
Hble (DYHKUHH: NOAJNEPXKHBAET MOCTO- 7

AHHYI0O MOLUHOCTbH A H3eJA NpH H3MEHE-
HHH TOKa Harpy3kH, 3aLIHIIEeT TATO-  pye. 7. CeleKTHBHAR XapaKTEPHCTH-

BHIfl TEHEPATOp M TATOBbIE 3JEKTPO-  Ka TArOBOFO reRepaTopa
NBHraTeNnH OT YPE3MEPHOrO YBeJHYe-

HHMA TOKa BO BpeMsi TpOraHHHA, pasroHa
H IBHMEHHS Ha noabeMe; T. € OrpaHHYHBAET MaKCHMAaJbHBIH TOK TH-

rOBOrO reHepaTopa, 3aLIKIIAeT TArOBHIA reHepaTop ¥ TATOBLIE SNEKTPO-
JBHraTenH OT NMOBLIUEHHOTO HANPSXKEHHA NPH JIBHXEHHH TEIIoBO3a CO
CKOPOCTBIO, 6:TH3KOH K MAKCHMAJbHOM, T. €. OrpaHHYHBACT MAKCHMAb-
HOE Hanps)KeHHe TArOBOrO reHepaTopa, 00ecneyHBaeT TaKylo 3aBHCH-
MOCTbL MOILHOCTH AM3eJist OT YaCTOTH BPAILEHHA Basa, y106b NIPH JIIO-
Goli uacToTe BpalleHHs AH3eNb paboTan NpH MHHHMAJbBIOM pacXone
TONJIHBA.

B cxeMax aBTOMAaTHYECKOTO PeryJHpOBaHHS BO3OYXIEHHE C aM-
nAMCTAaTOM ANA Cco3nanus TpebyeMoil GOpMH BHeWHEH XapaKTepHC-
THKH HeOGXOAHMO NOAYYHTb CHIHA/B, NPONOPUHOHAJbHEIE TOKY H
Hanps>KEHHIO TArOBOrO reHeparopa.

Curnans Gopmupyiores Tpancdopmaropamu TIIT u TITH.

B paccMaTpHBaeMOH CXeMe aBTOMATHYECKOro peryJiiHpoBaHHA TS-
rOBOr0 reHepaTopa OCHOBHBIM y3JIOM CHCTeMbl SIBJISIETCH ceneKTUBHbLL
(us6upareatnsiii) ysea CY, KOTOPHI COBMECTHO C  AMIJIHCTAaTOM,
tpancopmaropamu THT w TITH u BHINpAMHTENbHEMH MOCTAMH obec-
neuHBaeT HeOOXOAMMYIO CEJIEKTHBHYIO XapaKTepHCTHKY THrOBOro re-
HepaToOpa, COCTOAlLYI0 M3 Tpex 30H (PHC. 7): B 30He OrpaHHYEHHS
NyCKOBOrC TOKa a6 CeNieKTHBHbA y3es (OpMHpYyeT CHraan oT TINT,
B 30He OrpaHHYEHHS HANPSIKEHHN 62 — CHrHaM OT TITH; B 30He orpa-
HHYEHMS MOWIHOCTH 668 — cymMaphbiit curnan or TIT u TITH. lnn
CO30aHHMS BHEIIHHX XAPAKTEPHCTHK THrOBOrO reHeparopa no TO3H-
UMSM KOHTPOJJepa MAIIMHHCTA HCNOJNbL3YeTCH elle onHa OGMOTKa
aMNAKCTaTa — 3ajalollast, NoAyyalouas nuranHe Or GeCKOHTAaKTHOro
Taxomerpuyeckoro ycrpofictea B3Y. 3apaiomas o6moTka obecreun-
BaeT CBA3b NO YaCTOTe BpAlleHHA KOJIEHYAaTOro Bala IH3eds.

Jins nONHOrO MCNOJIL3OBAHHY MOLLHOCTH JH3els Ha TemnJioBo3ax
2T310J1, 2T310B, T3I160, M62, 2T210M npHMeHeH ysesi JONOJ-
HHTEJIHOTO aBTOMATHYECKOTO pEryJiHpOBaHHs MOUIHOCTH, KOTOPbif
uamensier paboTy 3JeKTpHuecKOl nepenayus Tak, 4ro6bi auseap paGo-
Tal 1O SKOHOMHYECKOW XapakTepHcTHKe M 4ro6m ceobomnas MOLU-
HOCTb J[H3eNsi KCNOJb30Bajiack AJIA THTH, He AONyCKas ero nepe-
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rpy3ku. Perynstop MOLIHOCTH NOMyYHA HaspaHue obsedunennblll,
TdK KaK OH ONHOBPEMEHHO PEryJHpPyer nojayy TONJIMBA M BO36yK-
Jl€HHE TArOBOro reHeparopa. JJis 3T0r0 aMIJIKCTAT HMeeT peryJsupo-
BOYHyI0 OGMOTKY NOAMAarHHYHBaHHH, KOTOPas MHTAETCH OT CHHXPOH-
HOTO MoABO36YNHUTE/Is yepe3 WHAYKTHBHEHE natuuk M.

Koutponsnbie Bonpocw

1. Tlpuuusn paGoTe 3/eKTPHUECKOR nepefaul TOCTOAMHONO TOKA ¢ Bo3bynuTe-
s1eM € NPONOABHO paclleflJIeHHBIMH TIoM0CcaMH.

2. Ilpunusn paboTel 3MEKTpHYECKOf nepelayd MNOCTOAHHOIO TOKa ¢ BO36YIHTe-
JEeM ¢ PANHATBHHM PﬂﬂllQMEHHeM NnoJICcoB.

3. INpunumn paboT 3JeKTpHYECKOR Mepeayl MOCTOAMHOrO TOKa ¢ MAarHHTHEIM
YcHAUTeNeM.

1.3. DNEKTPUUECKAS NEPEOAYHA
MEPEMEHHO-NOCTOSIHHOIO TOKA

Poct rpysoo6opora u ckopoctell nBMMKeHHS Ha IeNeaHbx Jopo-
rax Hale# CTPaHH BHABHraer HeoGXOAMMOCTB YBEJIHYEHHA CEKUHOH-
HOM MOUIHOCTH JIOKOMOTHBOB. Jlisi TeNJIOBO3OB MOIIHOCTBIO CBbILlE
2200 kBT B CeKuMH NpHMEHEHHE THIOBHIX IeHEepaTOPOB NOCTOAHHOIO
TOK2 BH3HBAET Cepbe3Hbie 3aTPYAHEHHS NO O6eCleYeHHI0 HOPMAJILHOM
KOMMYTAIHH,

Orpannuenne mowmnocTH Tsrosoro reHepaTopa . NOCTOSHHOTO TOKa
MpH_janibHeHlueM POCTe CEKLHOHHBX MOLIHOCTE TENJIOBO3OB BH3BAJIO
HEOGXONUMOCTb Pa3paboTKH Nepenay ¢ 3JEKTPHYCCKHMH MAlIHHAMH
fepementoro Toka. B 1967 r. ma Bopowmunoerpaackom Tennoposo-
CTPOHTENLHOM 3aone HM. OKTAGPbCKOH peBOMOUMM 6bii  NOCTPOEH
Tennoso3 TI109 ¢ nepenaveli nepeMeHHO-NOCTOSHHOTO TOKa. B 3TOf
nepenave TArOBHHA reHEPATOP NOCTOSHHOIO TOKA 3aMeHeH HA CHHX-
POHHbIli TeHepaTop, a THrOBHE ABHMraTe/NiH MOCTOSIHHOrO TOKa nosy-
HaloT NHTaHHE OT BLNPAMHTENbHONH YCTAHOBKH. CHHXPOHHBE THAro-
BBl reHepaTop npencrasnsier co6oif 12-nonocnyio mawuny ¢ aeyms
TpexpasHHMH OGMOTKAaMH Ha cTaTope, COBHHYTBIMH  OTHOCHTEJLHO
Apyr npyra Ha 30° 3a. Tok NOABOAMTCA K MNOJIOCAM NPH - NOMOLLH
ABYX KOJieW ¥ LIeCTH LUeTOK, chbeM PaGoyYero Toka — OT WIeCTH Henoa-
BHMHHX IWHH CTaTOpa.

“[lo cpaeuenmio ¢ renepatopamr nocTosHHOrO TOKa CHHXPOHHBIK
reHepaTop o6nanaer CleNyIOUKMH IPEUMYILECTBAMH:

I. Cuumaercs orpanuuenne no moutpocts. B NpHeMJeMBIX AJis
TeNJIOBO32 raGapuTax CHHXPOHHBIM TreHepaTop MOXKer ObITh BHINOJ-
HeH ANs JIOKOMOTHBOB CEKLUHOHHOH MomHOCThIO 7300 kBT,

2. OGecneunsaercsi Golee BHCOKAas HANEKHOCTb, TAaK KaK reHe-
PaTOp He MMEeT KOJUIEKTOPHO-LUETOMHOTO annapara H CJOXKHOH, nop-
BEPHAEHHOH H3HOCY H3OJSUHH CHJIOBOH OOGMOTKH, PacnofOKeHHO!H Ha
BPaUIAIOWERCSt YaCTH MaLUHHbl — SKOpe.

‘3. CymecTBeHHO yMeHbluaeTcs Macca 6Jaronaps OTCYTCTBHIO KOJi-
JIEKTOP4, NOBBIUIEHHIO 3JICKTPOMATHHTHBIX HArPY30K M YJy4UIEHHIO

12

Tabauua 1

Macca menM, Kr

\ L rc-501A IT-311B
ObMoTKa cTaTopa (sKOpA) gas'g,g :gg,;
O6moTKa NOJKCOB o6 60616
Kosnektop

HTtoro 793.4 1503,9

tensootsona. Tak, macca resepatopa I'C-501A MowWHOCTBIO 219(]BKBT
paena 6000 kr, a Macca renepatopa I'TI-311b moluHOCTBIO 2000 xBt—
8600 xr.

4. 3HayuTeNbHO YMEHBUIAIOTCS 3aTPaThl MEAH M 3IJEKTPOTeXHHHe-
ckofi cTasd. 3TO BHAHO M3 CPaBHEHHS PAacXONOB MenH [Js rexepa-
TOPOB, NpHBefeHHKX B Tabu. 1. i

Pacxon cranu aas rewepatopa I'C-501A: BEICOKOJIErHpPOBaHHO ~—ﬂ
2077 xr, nuskosmernpopanHo# — 3000 xr, oﬁmuﬁ—5071790m". a an
reneparopa I'[1-3115 — cootsercrento 3960, 3500 u 7 K.

5. YMeHbliaeTcs CTOHMOCTb 32 CYET CHHIKEHHS pPacXOAOB LBeT-
HBIX METaNJOB M 3/JEKTPOTEXHHYECKOH CTanM H CHHIKEHHS TPynOeM-
KOCTH BCJIEACTBHE YNPOLIEHHS KOHCTPYKUHMH H TEXHOJIOTHH H3rOTOB-
JIEHUS.

6. 3HaunTenbHO ynpouaercH o6CayXHBAHHE H YMEHbIIAWTCH 3KC-
nAyaTauHoHHble pacxoah. B c¢Bsisw c oTcyrcTBHEM Ko/sieKTOpa I?ima-
naet Heo6xoauMOCTL B ero 06TouKe, wiH(oBKe, Nponopoxke. k3-3a
YMEHbILEHHS KOJIHYeCTBa LIeTOK Ha KOHTAKTHHX KOJbLUAX H YMeHb-
IIeHHs MX H3HOCA CHHIKAeTCH BPEMA Ha TexXHHYecKoe OOCHyXHBaHHe
H YBEJIHYUBAIOTCH NPOGErH MeXAY HHMH.

Cnenyer OTMETHTb, YTO NpPeHMYLIECTBA CHHXPOHHOrO reHepaTopa
HECKOJIbKO YMeHbLIAITCA H3-32 HeOOXONHMOCTH NPHMEHEHHs BHIPS-
MHTI{EIMW:’?:I = Regewes Oro ToKa NPHMEHeHa Ha TeNJOBO-

epefaya NepeMeHHO-NIOCTOSHHOT
3ax T%I%Q, 2T§116, 2T3121, T3I170, T3I175, TOM7. ¥V nepenau
NepeMeHHO-NIOCTOSHHOTO TOKA runeplosinyeckas XapaKTepUCTHKA CHH-
XPOHHOTO reHepaTopa (GOPMHPYeTCH THPHUCTOPHOH CHCTeMOH BO36yX-
nenus. Cucrema BO3OyxneHus pkJloyaer B ce6s: BYB-— 6nok yn-
paBsiienust BO36yxnenneM, ¥BB — ynpasnisieMbili BHIPSMHTENb BO3-
Oy neHHsi, Harpy3koii KOTOporo c/AyXHT o6MOTKa BO36YXaeHHs TH-
rOBOrO CHHXPOHHOro reHepatopa, CB — cHHXpOHHEE BO36ynHTelb,
CY — cenextusnniit ysen (puc. 8). Cenextupnmii ysen C¥Y ¢opmu-
PyeT BHELIHIOW XapaKTePHCTHKy Tsrosoro renepatopa. B C¥ nocry-
NalT CUrHa/b 06paTHON CBA3M NO TOKY M HamNpSXeHHIO TAroBOrO re-
HepaTopa OT TpaHcdopMaTopor noctosinnoro Toka TIT u Tpancdop-
Martopa nocrosinHoro HanpskeHus T/1H. 1w cursans cpaBHHBAIOTCS
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Pxc. 8. Cxema perysuposanus nepenageft NepeMeHHO-NOCTONHHOrO TOKa:

BYB — 6nox ynpamnesws BosGymIennem:  YBB -- ynparnsempift BLINDAMHTENb  BO3GY K AeHHS;
OBl — offotka poSyxnenns Taroioro refiepatopa: CB — cHHXponrpbift Gynutenh; CI —
CHHXPORHBIR rewepaTop; BY — abinpamuTensuas ycrawoexa; TITH ~— TPAHCHOPMETOP NOCTORHHOTO
nanpsaxennsn; TITT — tpanchopmarop nocrosmmoro Toka: B3B — Gnok sanenus BO36YMeHHR;
HI — npnyskTuersf! fatunx; OPJ] — ofbennHeRHbIR PErYNATOp pHAeNs; J—6 — THrombie SMexTpO-
ABHFATENH

C CHrHAaJaMH YCT2HOBKH, BHpabaThBaeMbiMH 6JOKOM 3afanus B3B,
H HHAYKTHBHEM paTuukom H/I. N

Pasnocte cHrranos B BuIe ynpasasiomero chraasia iy noctynaer
B O6MOTKYy ynpasnenus MY Gnoka Bo36ynenus BYB, B KoTOpOM
POPMHPYIOTCH HMIYJIbCH, OTNHPAIOLINE THPHCTOPH M perynupyolse
MOMEHT HX NOAayW, B pe3ylibTate Yero yCTaHABJHBAETCH TpebyeMbifi
TOK B 06MOTKe BO3Gyxnenus CI. B kavecTse 6i0kKa 3apanns b3B
HCTIOMIb3YeTCst TaXOMeTPUYecKHH 650K, Hanpsixetne wa Bhixone 6noka
TPONOPUHOHA/IHO YaCTOTe BpalleHHs BO3OYAMTENS, 4 CJIENOBATENbHO,
YacToTe Bpailenus Bana ausens. Karywka paryuka HJJ nosyuaer
nutanke ot B3B W npH H3MeHEHHH NONOMKEHHH cepneunuka HJI,
CBA3AHHOIO ¢ CEpBONPHBOAOM OGBENMHEHHOIO PEryJsTopa AH3ens,
TOK IaTYHKA H3MEHSeTCH,

Has nyuwero MCNoNb3OBAHHA MOWHOCTH AHM3ENst KAK Ha MaKCH-
MaJbHOW, TaK H Ha MPOMEKYTOMHHX MNO3ULHSAX KOHTPOJIiepa Malliu-
HHCT2 NMpUMEHSETCS 00BbeNMHEHHOE YNpaBfieHHe IH3eJb-TeHePaTOpPoM
MO MOLIHOCTH, NPH KOTOPOM TPOH3BOAMTCH OLHOBPEMEHHOE ynpasJe-
HHE YACTOTOH BPAaIUEHHS M HArpy3KOH Ha Au3eb. [Ipn oTkAOHeHHH
MOILHOCTH TSrOBOTO FeHEPAaTOPa, MOLIHOCTH AM3EAS WAH MOILHOCTH
BCNOMOraTesIbHBIX MAIUHH H3MEHSeTCS YacToTa BPAlEHHS Bata AH-
S€MA M nonaya tonnupa. NS BOCCTaHOBMEHHS 3amaHHBMX 3HAYEHMH
CHFHAT NMOJA€TCH B CHCTEMY aBTOMATHYECKOrO PEryJHPOBAHHS BO3-
Oy 1eHHS! Yepe3 WHAYKTHBHBIN NaTYHK HAo.

DopMa CeNeKTHBHOM XapPaKTEPHCTHKH TSIOBOFO CHHXPOHHOTO re-
HepaTopa NoONOGHa BHelIHeN XapaKTePHCTHKe TArOBOrO regeparopa
Tennoposa 2TI10M (cm. puc. 7).

Pezyauposanue wacrorot epawjenusn RKOPA TA206020 32€KTPOOSLU-
¢atessn. Ha Beex Tensioosax ¢ mepeiavamm nOCTOSHHOIO HAH nepe-
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MEHHO-NIOCTOSIHHONO TOKA YCTAHOBJIEHB TSIFOBHE 3JIEKTPOJABHIATENH
NOCTOSIHHOTO TOKa € NOCJAeA0BaTeNbHBIM BO3GYXKIAEHHEM, Y KOTOPHX
4acTOTa BPALLEHHS AKOPS NMPSMO NMPONOPUHOHANLHA HANDHKEHHIO Ha
ero 3aKHMax M OOGPaTHO NPONOPUMOHAJNbHA MAarHHTHOMY TOTOKY,
CO31ABAEMOMY IVIABHBHIMH MOJIOCaMH, T. €.
U—IR
Aoz = . ’

rae U— nanprxenHe Ha saxumax, B;
] — Tok 3nexTpolBHraTeas, A;
R — conpotupnente snektponsurarens, Om;
@ — maruuTHuA notok, B6.

Uz popMyabi crenyer, YTO 4acTOTy BpalueHHS Bania ﬂxopaa'r:gﬂ:
BOTO 3AEKTPOIBHraTENS MOMHO PeryliHpoBaTh uU3MEHEHueM noos =
MO20 K 3aXumam 3IAEKTPoOBu2aTeAR HANDAKNEHUS HIH USMEHeHUe
MaenutHozo notoka. Ha Tennomosax, npumensior o6a cnocoba pery-

HHSl YaCTOTH BpallieHHs] AKOPH.
n"plg!%?aao,umoe Hanp,;menue MOXHO PpEryJMpoBaTh 3a CYET H3Me-
HEHHS YacTOTH BPallleHHs TArOBOTO reHepaTopa JM3ensi WJH 32 CYeT
H3MEHEHHs! CXeMbl COEMHEHHS TATOBBIX 3JIEKTPORBHraTeNned.

Hamenenue cxemsi coedunenun TR208blx 3aexTpodsuzarened. Taro-
Bbie 3JIEKTPOJBHIaTeJlH MOXHO COeJHHHTb IOCJEN0BAaTENIbHO, noche-
ROBaTeNILHO-NapannensHo u napannenbho (puc. 9). Ilpu nocnenosa-
TENbHOM COeJHHEHHH TOK .TArOBLIX 3JeKTpolBHraTesell OyneT paseH
TOKY TATOBOrO FeHepaTopa, a HampsKeHHe BO CTONBKO pas MeHblue,
CKONbKO 3JIeKTPOABHraTesieli BKJIOYEHO MOCHeoBaTe/]bHO, T. €.

Io=1Iy Ug=U/x,

Tle K — YHCJAO NOCNEeL0BaTENbHO COEAHHEHHBX mmpognura‘reneﬁ.

)

Prc. 9. CxeMu coedHeHHA TATOBHX 9/IEKTPOABHraTe/eR: o I Tarosut
a -— nocheaoBarelibuoe; 6§ — nocacooRATENLHO-NAPALAC/ILEOE, & — napafinenbuos; rOBE
redeparop; I—4 — TRroBLe SNEeKTPUABHIBTENN s



l'Ipu nochienopatTesibHO-napani/ieJibHoOM COeliHHEHHH:
Ty=1I.ja; Ug=U/x",

riie @ — 4HCJO NapallienbHbix BeTBeR CORNHHEHHS 31eKTPOIBHI aTeseh;
K’ — YHCJO MOCJIENOBATENBHO COEAHHEHHHX 3JEKTPOABHraTesell B NapaJfiensHOR
BETBH.

[1pu napannenbHOM coeaMHeHHH:
Iy=1]a; Ug=U,.

HecMoTps Ha KaXyllylocs ROCTYNHOCTb peaiHM3auHy Nepekioye-
HHSl TSrOBHIX 3JIEKTPOABHraTtesiell C OfHOrO COEAMHEHHS Ha JPYroe,
Ha NpaKTHKe BCTpeyaloTcs OGonbiine TpyaHoctH. Tosbko Ha Tenno-
BO3ax HeGoabliol MomHocTH B onHoH cekuwu (T31, T2, TAMI) —
okosio 730 kBt npuMeneHa cxema aBTOMaTHYeCKOro mepexopa ¢ moc-
Jief0BaTeIbHOTO Ha NOCeOBATebHO-NapaJsiesibHoe 'coenurenne. Ha
TeqioBo3ax MoiuHocteio 1460 kBr (T3, M62 u scex MomHpHKauHAX
TIM2) npuMeHeHO HEeH3IMEHHOE TNOCHENOBATENbHO-NAPaN/eNibHOe Coe-
IHHEHHe, HMelollee TPY NapanesbHbe IPyNNk, B KaxaoH U3 KOTOPHIX
no ABa NOC/MENOBATENbHO COEAHHEHHHX 3JekTpoasuratens. Ha renso-
Bo3ax MouHoctsio 2200 kBt B cekuuu (2TD10J1, 2T310B, 2TI10M,
2T3116) npuMeHeHO NOCTOSHHO-NAPAJIENbHOE COEJAHHEHHE THTOBHIX!
3JIEKTPOABHraTeNeH.

Perynupopanne MarHMTHOTO NOTOKAa BO36YKAEHHS TONYUHIO Has-
BaHHe ocaabiretiue B036YIOEHUA TA208bIX gsueareﬁe . OcnaGnenne
BO30YXX[IeHHA TATOBHIX ABHraTesed NPUMEHSIeTCSs Ha BCEX SKCNAYyaTH-
pyembix TenaoBosax. Ocnabnenne BO3GYIKIEHHA THATOBHX 3JIEKTPO-
Apurartesnell ocyliecTBASeTCS NPH NOMOUIH PE3HCTOPOB, KOTOPHE NOA-
KJI0YaloTCs napannienbio obMmotkam po3Gyxaenus (puc. 10). [lpn
NOAKJIOYEHHH PE3HCTOPOB TOK B O6MOTKe BO30OYXKIEeHHH THAIOBLIX 3Ji€K-
TpoaBHraTened yMmeHbLIAETCH, H NPOH3OHAET
ocnabnenne Bo3byxaeHus. CreneHblo ocna6-
nieHHs BO30OYXKIEHHA o Ha3WBAeTCA OTHOIUe-
HHe TOKa Bo30yxneHus [s K TOKy Iy a=
=I ail -

[Ipu HeoGXORMMOCTH MMETb HH3KHE 3Haue-
Hus o (Menee 0,4) NpHUMEHSIOT BE CTYNEHH
ocnabnenus Bo3byxnenus. [lpu nepeok cry-
neHH ocnabnaeHnss Bo30YKAEHHA BKJIIOYa-
ercsi KoHtaktop IIf1 u pesucrop RI, npu BTO-
poii crynenn —o6a kourakropa LI, L2 u
o6a peaucropa RI, R2.

TR . T — Ha rtennosozax 2731071, 2T310B,
s pessicropo ans oc- 21910M, 2T3116 crenenb ocaabuieHHst BO3-
naGrennss  BosGywpenun OYMIeHHs mepBoH crynenu coctapnsier 60Y%,
;:;QBHK 3JeKTpOiBHraTe- 3 BTOpOR crynenu — 36%. 310 o3Hauaer, uTO
SAT — rarosd snextpomsn. EPE3 OOMOTKH BO30YKIEHHA THTOBbIX JBHIa-
21?.“‘;:;33-"5 oGuorxa_sos- Tenei npoxoaut 60% (uau 36%) Toka skops,
Synen B rowemc A OCTaNIbHAs yYacTb TOKAa IPOTeKaeT uyepes
XORTaKTOpoB ocraGrewws pos- WIYHTHPYWOIHMA pesuctop. CHHXKEHHE a HHXKE

CYXOEHHA TATOBRIX i
RsHraTeneR 0,25 HenomyCTHMO, TAK KAaK 3TO MOXET MpH-
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BECTH K HapYUIEHHIO KOMMYTalHH TArOBHX aneKTponBurartesnei, NOsB-
JIEHUIO KPYrOBOro orksi Ha Kosuektope. Ocinabnenue BO306YKIeHHS TH-
FOBHX 3J€KTpoaBurareneft TENJOBO30OB pacluHpser HHTepBajn CKOPO-
cTefi, IpH KOTOPOM HCTOMB3YeTCH NONHAR MOLIHOCTL AH3€Jb-reHepaTop-
HOfi YCTaHOBKH. BKiouenne Kaxnoh cTynesH ocnaGierns npou3BOLHT-
csl MPH TAKHX CKOPOCTAX, KOTJa TOK reHepatopa 6JiH30K K MHHHMaJib-
HOMY 3HAUEHHIO, NpH KOTOPOM HCTIOJIb3YETCsi MOJHAA MOLIHOCTD.
3naycHHe cTerneHH ocnabnenus BO3GYMIAEHHH BTOPOH CTymeHH BHIOH-
paioT TaK, yTo6b obecneyuTh HCMOJb30BaHKE NOJIHOH MOLIHOCTH JH-
3e/b-reHepaTopa BIVIOTH 10 KOHCTPYKTHBHOH CKOPOCTH TEMJIOBO3A. Oc-
naGnenne Bo30yMKJeHHS BHLIKJIOYAIOT NpPH CKOPOCTSX, HA 4—10 xM/4
MeHbILHMX, YeM CKOPOCTb BKJKYeHHS (BO H3bexanue 3BOHKOBOIT pabo-
THi NIPH BKJIIOYEHHH H BHKIOUEHHH).

KOHTpOABHBEIE BONPOCH
1. Mpuuupn paGoTe 3NEKTPHUECKOR nepeflau nepeMeHHO-OCTOAHHOTO TOKa.
2. Cnocofl pery/upOBaHHA 4acTOTH BpalleHHR AKOPR TATQBOIO 3J1eKTPO/BHIa-
Teas.

1.4. SNEKTPUMECKAS MEPEZAYA
MEPEMEHHO-MEPEMEHHOTO TOKA

SkcnayaTauus CEPHEHHX TeNJOBO30B NOKA3WBaeT, 4TO TArOBHHA
3NeKTPOJIBHraTe/ b ABJASAETCS ONHHM W3 HaHMEHee HaneXHHX y3JOB
31ekTpooGopynopanms. OCHOBHEHE HEHCNPABHOCTH CBA3aHMBI C NOBPEX-
feHHeM KOJIMeKTOpa, UeTOK M HM3OJSAUMH, a TNaBHBEIMH NpHYHHAMH
HEMCNIPABHOCTEH SIBAAIOTCS MeXaHHYeCKHe, SJIEKTPHYECKHE H TenJio-
Bh€ NeperpyskH, BOSHHKAIOILHE BCIEACTBHE TPHACKH, GOKCOBAHMS, 3a-
rpsisHeHusi (UABTPOB B CHCTeMe OXJIAXKJEHHSH, 3arPASHEHHA H YBJIAK-
HEHHS KOJJIEKTOPOB, M3HOCAa WIETOK M KO/eKTOpoB. KoanexktopHbie
TAroBHE ABHraTeny B HaHGoJbUIeH CTENeHW HyXNAKTCi B HacThiX
¥ KeanuQHUHPOBAHHHX OCMOTpax, yxoie M pemonte. Bce st Heno-
craTKu OyayT pPacTH C yBEJHYEHHEM MOLIHOCTH THIOBHX 3JIEKTPO-
nBurateneii. ClenoBaTenbHo, naJsbHelilllee pasBHTHe Nepeaay CBA3aHO
C 3aMeHOH HaMMeHee HaAEeXKHOro 3BeHa — KOJJEKTOPHOro THroBOro
3/1eKTPOBHraTeN sl GecKOJNIEKTOPHHM JiBHraTesieM NepemMeHHOro TOKa.
HauGonee nepcnekTHBeH B 3TOM OTHOLEHHH ACHHXPOHHMH jBHra-
Tesb.

YactoTa BpalleHHsi pOTOPAa aCHHXPOHHOTO ABHraTeNs

601

Rax =
P,
an

rae [ —4acToTa NOABOAHMOTO HaNpPAKEHAR;
Py — uMcS0 Tap NOMOCOB CTaTOPa;
§ — CKOMbKeHHe,

PerynHpoBanHe aCHHXPOHHOIO IBHMraTesisi MOXET OCYLIECTBJATHLCH
3a cYeT NOABOAMMOH YaCTOTH HaNpsiKeHHN KJH H3MEHEHHS 4YHCna nap
nosiiocop. B TensioBO3HOH 3JeKTponepejaye TATOBbIH 3JIEKTPOABHIa-
Teib B MEPHOJ PasroHa AoJxeH paborarb NP COXPaHEHHH Bpallalo-
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(1—s),



Llero MOMEHTa, a NpH ABHXEHHH C PaGOYHMH CKOPOCTSMH — IPH He-
H3MEHHOR MowHocTH. IIpH HeMaMeHHOM MOMeHTe NOABOXMMOE K THrO-
BOMY SNIEKTPOLBHIaTeNl0 HaNpsiiKeHHe JAOMIKHO H3MEHSTLCH MNPONOP-

UHOHAMBbHO 4YacToTe

UlUsnox = f1nons
rae Unou ¥ fnox — HOMHHANILHBEE 3HAYCHHR HaNDSOKEHHS H YAaCTOTH;
U u f— texymne snauenus Hanpskenus H 4acToTH.

Ilps HeHsMeHHOM MOLIHOCTH MOMEHT THIOBOrO ABHIaTeNs NOJIKEH
H3MEHATHCH OGPaTHO NMPONOPUHOHANBLHO YACTOTe BPAULIEHHS MAH Yac-
Tote Hanpsxenus. [Ipu 3toM U/Unom=YVf/fuon, T. €. npu Heusmennoit
MOILHOCTH TIOABOAHMOE K THFOBOMY 3/IEKTPOABHFATENI0 HanpsiKeHHe
MO/HO H3MEHATBCH NPONOPUHOHANLHO KOPHIO KBAaAPATHOMY M3 9ac-
TOTHL.

Taxum 06pasoM, nast paboThi aCHHXPOHHONO NBHIATeNS B THTOBOM
PexHMe HeOGXOAMMO pa3ie/bHOE DErYNHPOBAHHE HANPSKEHHN |
4aCTOTH NOABOAMMOrO K HeMy TOKa. JInana3on perynHpoOBaHHA MOKeT
OBITb pacliMpeH 3a CueT W3MEHeHHMS YHCJa nap noalpcoB, HO 370
MOMHO OCYILECTB/IATbL TOJILKO CTYNEHYATO H NPH 3HAYUTENBHOM yC-
JI0XHEHHH aCHHXPOHHOrO jBHratens. Brnepsme B Coserckom Coioze
NEpeNaNa NepeMeHHOr0 TOKa Obila OCYILECTBIEHA HA  TeNJOBO3e

' T3120.” Crpykrypuas cxema 3JieKTponepesayn Tensiosoza T3120 npu-
BejeHa Ha puc. 11. Jlusenb NPpUBOAHT BO BPalLEHHe TArOBHIH arperar,
O6beUHSAIOILHH B OfHOM KOpNyce nBa CHHXPOHHBIX TeHepaTtopa: TH-
roBHi~ renepatop CI'/ u BcnoMorarefbHbid renepatop CI'2. Benomo-
raTelbHEE TreHepaTop npenHasHaYeH LA NUTagHA  norpeGuresneil
COGCTBERHBIX HYXK] TENJIOBO3a: aCHHXPOHHHX 3NIEKTPOABHraTeNel Npu-
BOL2 BEHTHJATOPOB XOJIONW/IbHHKA, BEHTHJIATOPOB TANOBHIX 3J1eKTpo-

—e
.

Prc. 11. Crpyxtypras cxema sfiektponepenadn Tennonoza T3120:

CI'l — cHpxpORHBR THroBLI resepatop; CI'2 — cuuxpownmfi BcnoMorate sHbl redepatop: MBI/,
MB2 — acumxponuble INCKTPONBHIATENH NPHBONA PEHTHAATODOR: YBI, ¥YB2 — tHpHCTOpHBIE Bt
lipAmuTenn: AHI—AH6 — aBTOHOMELIE HHBEDTOPBL nanpuxenus; ALI-AJl6 — TAroBbie acHHXPOH-
Hule 3InexTponsuratens; TK3I — THpHeTopmmb KODOTKO3dMbKaTeN L, MK — MexanuueckuR xopor-
KOIaMLIKaTeN, B — BUNPANWTEABHZA YCTAHOBKE
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nBHratefell mepenHel W 3aaHeR TesNeXeK, BEHTHAATOPA npeoﬁpasona'-
BKM. 2 TAKKe JJs NUHTAHHA Lenel noasapsna KOHTypa
b b i npeo6Gpazoparens 4HacToThl 1
KOMMYyTallHH aBTOHOMHBIX HHBEPTOPOB Ip f gl LRl
NMUTAHHA Yepe3 THPHCTOpPHLIE nbmpmme.rmcn 5}_2
peHHO O0OMOTOK BO3OYIKAEHHA reHeparopor H L o
Taroem#t renepatop CI'l uepes npeo6pas3oBartesib 4acTOTH, COCT
i ycTaHOBKH B M 11ecTH WKadOB aBTOHOM-
B AHI—AH6, nutaer 1wecTb THArOBHX
HBEIX HHBEPTOPOB HaNpfXeHHS i e
ACHHXPOHHHX 37eKTponsuratenelt ALI—AJ6. I-ICT'EI‘:l a i
rOBbIX ACHHXPOHHBIX 3JI€KTPOJBHraTesel, NPH KOTOPOH Kaxh ;
XPOHHBIE 1BHraTesb NOAK/IOUYEH K HHAHBHIyaJbHOMYy HHBEp opg.
nospojiser paboTarh € HENOJHBIM YHCJIOM THATOBBIX 3nexrpon;nra; n
gefi, npu 3ToM HepaboTawline GJIOKH AH—A]l oTka04a0TCA u(fr e
NHTAHUS TOE3NAHBIMH KOHTaKTopamH. PerynupoBaHHe CKOPOCTH H
rOBOr0 YCHJHS TENJIOBO33a B peXHMe TArH npouanonu-rg: HSMEHGHHE;
Hanps)KeHHs Ha BHXOJE BHINPAMHTENLHOR YCTAHOBKH Cr_}ly'rem 3ane_
Hus Tpe6yemoro BO36YXKNEHHs TArOBOro reHepatopa H M3MeH
HHEM YaCTOThi Ha BHIXOJAe TATOBHX MHBEPTODPOB.

Vnpapaenue 4acTOTOH BpalLEHHst KOJIEHYATOrO Baja JIH3ENs ] g
nuanazoe ot 5,83 no 16,67 ¢! ocyluecTBJAAETCH CTYNEHYATO MO
NO3KUMAM KOHTPOJJIEPOM MAlIHHHCTA C NynbTa ynpasieHHs. [las
nycka AM3ens NPHUMEHeH CTapTep-reHepaTop MOCTOAHHOrO TOKa, ycra-
HOBJIEHHBIII HA KOPNyCe TArOBOrO arperara.

Crneundnkoil NpHMeHEHHA Ha TENJIOBO3aX 3JIEKTpOnepenayH nepe-
MEHHOTO TOKa HBJSETCH TO, YTO ANS peanHsalHH NpelesibHOH THAro-
BOH XapaKTepHCTHKH B OGJACTH BHICOKHX cKopocredi TpeGyercs yuH-
THBaTh CHHXKEHHE KPHTHYECKOro MOMEHTa THATrOBbiX aCHHXPOHHBIX
anekTpoasurareiedi. 3To BH3BAHO TeM, YTO AJA NOJyYEHHS LUKPOKOIO
CKOPOCTHOTO JHana3oHa JIOKOMOTHBA M 60Jiee NOJHOTO HCNOJb30Ba-
HHA THCOBOTO 3JieKTPOOOOPYLOBAaHHA NPH €ro MHHHMANbHO BO3MOXK-
HBX rabGapHTax K Macce BO3HHMKaeT HeoOXOIMMOCTb PperyjHpOBaHHA
ACHHXPOHHHX THFOBBIX 3JIeKTpoABHrartesefi B 30He NOCTOSAHHON MoLi-
HocTH mo 3akony Uygp=const (rae U,y —3PpdekTHBHOE 3HaYEHHE OC-
HOBHOH FapMOHHKH (Da3HOro HanpseHHs Ha BXOJle aCHHXPOHHOro
TAFOBOTO 3JIeKTPOABHraTe/if). I3TOT PEeKHM YNPABJEHHA ACHHXPOH-
HHM 3JIEKTPOJBHraTeNIeM XapaKTEPH3YercH TeM, YTO NPH NOBbILEHHH
CKOPOCTH JBHIKEHHMS TENJIOBO32 3HAYEHHEe KPHTHYECKOIO MOMEHTa CHH-
Kaerc OHICTPee 3JIEKTPOMArHHTHOTO MOMEHTZ, Pa3BHBAaeMOTrO acHH-
XPOHHBIMH TATOBHIMH JABHratensmu. [Ipu npembilleHHu onpepenenHoii
CKOPOCTH [BHXXEHHH TEIJIOBO3a MOMEHT CONMPOTHBJIEHHS. MpHBE[eH-
Hbifi K BaJly aCHHXPOHHOTO [ABHraTeJisi, MOJXET TPEBBICHTL 3HAayeHHe
KpHTHUECKOro MoMenta. B 3toM cnyuae napywaercs ycniosue crath-
YeCKOr0 paBHOBECHS TSIOBOH 3JeKTponepenayd, T. €. OHa yKe He

Gyner crnocobHa nepenapaTb MOLLHOCTL OT AH3€JS K JABKKYIIHM OCHM
JAOKOMOTHBA.
Kourposibuple Bonpockl

"
1. [Tpusiusn pa6oTel 3/eKTpHYeCKoRk Nepesayn NepeMeHHoOTo TOKa.

2. Cnoco6  PerynHpoBaHWs 4aCTOTH BPAlUeHHs pOTOPa THIOBOro IMEKTPOABM-
ratens, '



Fnasa 2 SNEKTPUYECKUE M ALLIMHbI

2.1, OBUUME CBEAEHMSA

K TRe066iM 3aeKTpuueCcKUuM MAUIUHAM OTHOCAT 3JEKTPHYECKHE
MalHHB, TIpefHa3HaYeHHble A% paboThl B KayecTRe 371eKTPOABHIa-
Tened, reHepatopos,- npeo6pasopartenedl Ha MOINBHXXHOM COCTaBe BCEX
BHNOB. Ilo HasHaueHHI0o HX NMOAPA3Ne]SIOT HA THIOBHE 3/EKTPOZABH-
FaTenH, NMPHBOAfllHE BO BpalleHHe JBHXYIIHE KOJecHble NapH, TH-
TOBEIE reHepaToPbl, MHTAIOLIHE 3JEKTPOIHEPIHEN TATOBBIE 371€KTPOJBH-
raTenH, BCNOMOraTejibHble MalllHHB, NpeAHa3HauyeHHble NNA oecreye-
HHSl BCIIOMOTaTe/IbHBIX HYXK] NMOABHIKHOTO COCTaBa B BHIE N BHrate-
JAedl, reHepatopos, npeoGpasoBareeil.

B KOHCTDYKUHMH THrOBHIX 3/1€KTPHYECKHX MallUHH YUYHTBIBAIOT yC-
JIOBHSl HX 3KCITyaTauMH:

1. Ta6apuTHl TArOBHIX MallKK KeCTKO orpanuyensl. Tak, rabapuru
TATOBHX T€HEPAaTOPOB OrpaHHyeHb rabapHTaMH Ky3oBa, a raGapur-
HBbl€ pa3Mephl TArOBBIX 3JIEKTPOIBHraTejell M Mepefayd B OCEBOM Ha-
NpaB/i€HHKH OrpaHHYeHbl BHYTPEHHHMH IPaHfAMH GaHmael KONeCHBIX
nap (npu wupure koaew 1520 MM 3TO paccrosiune pasno 1440 mwm).

. lNonepeunsie raGapuribie PasMepnl OrpaHHuYEHH NHAMETPOM ABHKY-
iuerocs Kojeca H OGA3aTeNbHBIMH 3230PaMH JI0 [OJOBOK DPENLCOB H
10 paMBl Ky30Ba.

2. JlunamuyuecKue BO3NeHCTBHS CO CTOPOHBI IMYTH OTPHUATENHLHO
CKa3HBAIOTCH HAa PaboTe THArOBHIX 3JEKTPHYECKHX MAIUKH. Y THTrOBHIX
3MEKTPOIBHIaTe/ el C ONMOPHO-OCEBHIM TONBELHBAHKEM B 3aBHCHMOCTH
OT CKOPOCTH [IBUMEHHS BO3HHKAIOT JHHAMHYECKHe HHEPHHOHHKE YCKO-
penns ax = (10=15)g, a y TArosmix reHepaTopoOB H BCNOMOraTeNbHBIX
MAILKH, YCTAHOBJIEHHBIX B Ky3oBe, 10 2,0 g.

3. TsiroBele 3JeKTpHUECKHEe MaluMHbL NOJBEPKEHBl HHTEHCHBHOMY
3arpsisienuio. [lpu neuxenun noesma s 1 M3 BO3/lyXa OKa3niBaeTcst
no 20—30 mr neaH wam no 50—120 r cvera. B ycaosuax 3KCMya-
T4UHH TNOYTH HEBO3MOMKHO MOJHOCTBIO HCKAIOUMTL NOMAaNaHHe 3THX
SarpAsHEHHH BHYTPb MalUMHH, OCOGEHHO Y THrOBHIX 3J€KTPO/ABKra-
TeJlel, pacnoJoXeHHBIX B HEMOCPeACTBEHHOH OAH30CTH OT NyTH.

4. Hanpskenne na 3amumax tsirosoro FEHEPaTOpPa M 3JEKTPOJABH-
raTejied B 3aBHCHMOCTH OT YCJIOBHIi paboThl H3MEHAETCH B LIHPOKOM
AHANa30He, YTO BAMAET Ha MX PabOTOCHOCOBHOCT.

5. Yactota Bpautenms sikopeii kax NPH HOPMaAbHBIX YCAOBHAX

IKCNAYATAHHH, TaK H npH 6okcoBauHK MOMET H3MEHATHCHA B OYEeHDb

WIHpoKHX npegenax. IMo ycnoBusiM TokocheMa ocoBento HeGaaronpH-
ATHBl TaKHe PeXHMB, KaK 3aTHKHOe TPOraHHe THKENOBECHBIX [0€3-
HOB, KOTZa TSArOBHI 3J€KTPOJABHraTeb, pPa3BHBag MaKCHMAaJAbHELR
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MOMEHT, BpallaeTcsl AOBOJBHO YIPOAOJIKHTENIbHOE BPEMS C OYeHL HH3-
xofi yacrotoft. [lo ycnoBHAM MexaHHYeCKHX HArpysoK H TOKOCHEMa
HCKJIOYHTENBHO THMKENH TNpOLeccH pa3HOCHOro GOKCOBaHMA, Koraa
4acTOTa BpAlLEHHs THTOBOTO 3JEKTPOJBHTaTe/lsi MOXET MNpeBbiLATh
HOMMHAJIBLHYIO.

6. Tlpu coBMecTHOlt paboTe HECKONBKHX TAIOBBIX 3J€KTPONBHraTte-
neft Ha JoKoMoTHBe TpeGyercs, YTO6H MX XapaKTepHCTHKH OBLIH OAH-
HakoBbiMH. O[HAKO NpPH H3rOTOBJIEHHM THAIOBHIX 3JEKTPOABHrartened
H HX 3KCIJyaTalHH- HMEIOTCH pPacXOXKAEHHS B XapaKTEPHCTHKaX, YTO
BHI3BIBAET HEPABHOMEPHOCTB HAT'PY3KH [ABHratesiefi, a 3TO NPHBOJHT
K HONOJIHUTEJILHON Neperpy3Ke M NpeBHIICHHIO TEMNepaTyps Harpena
OTAENbHBIX ABUTaTenef.

7. TsiroBble 37eKTPOMAIUMHB JOJKHB 06JNanaTh BBHICOKOH HaneX-
HocTbi0. Ilpu paGoTe THArOBHIX 3JIeKTpOABHraTtejefl HX OTKasH, Henoc-
PeACTBEHHO yrpoxawouiue 0e30NMacHOCTH ABMIKEHHS TOE3JOB, AONNKHHI
OHTB NMOMHOCTBIO HCKJINOYEHH.

8. TrAroeBele MalUMHH AOJXKHH OONafaTe BHICOKOR SKOHOMMY-
HOCTBIO. JKOHOMHYHOCTh THIOBHIX 3JEKTPOABHraresiefi B 3KCrJjyara-
LUHH onpenensieTcA yAeJbLHHIM PacXOfOM 3HEPTHH Ha eAMHHLY TNoe3k-
Hoft paboTHL.

Hns 3neXTpHUECKHX MALIHK YCTAHOBJIEH NMPOAOJIKHTENBHBIA HOMH-
HalbHBA pexuM. TlponoaxuTeNnbHEIY pexuM onpenensiercs HauGoJb-
HIHM TOKOM, KOTOPHIfi He BBI3bIBa€T NpPEBHILUEHHS TeMIOepaTyp vacrei
TArOBLIX 3JIeKTPOMAIUHH Bhille AonycTHMBIX. Jlas Tsrosoro rewepa-
TOPa YCTAHOBJIEHH 1Ba MNPOAOJIKHTEJNLHBIX PeXXHMa Npu Hu3ieMm (HO-
MHHAbHBIA) M NPH BHCLIEM HaNPAXKEHHAX.

ITpu paGorte 3aekTpHYECKORi MaUIMHB YacTh npeo6pasyeMoi elo
SHEPrHH [pespallaeTcss B TENJO, KOTOpPOe BHedseTcs B Meau o06-
MOTOK, CTaJlH CEPIEYHHKOB AKOPS M MOJIOCOB, KOAJEKTOPEe H AKOPHBIX
noawknenkax. Yem Gonaplue Harpyska MaliMHe, Tem OoJbule Moul-
HOCTb NMOTEPL B HEH H TeM HHTEHCHBHEee TPOHCXOAMT HArpeBaHHe ee
yacrel. Bpems paGotHl MawHHB ¢ TOKOM, GOMBUIHM TPONOJIKHTEND-
HOr'0, OrpaHHYeHO NONMYCTHMON TeMmmepaTypoil Harpesa ee uacreil, Tak
KaK OCHOBHOMW ‘MPHYKHHOM BLIXOJA H3 CTPOS H3OJNAUHOHHBIX MaTepHa-
JIOB SIBAISIETCH HX TelsoBo€ cTapenne. B mponecce remnosoro crape-
HHSl H3OJIALMM NPOHUCXONMT MOAHMEPH3AUMA M YJETYYHBAHHE HEKOTO-
PHIX €e KOMIIOHEHTOB M, KaK CJAeACTBHE 3TOro, B Hell MNOMBJISIOTCH
MHKpOTpellkHH. Ha HHTeHCHBHOCTB CTApeHHs M3ONALUMH OKa3BBalOT
BNIHSHHE 3HayeHHe H BpeMs aeficTBHsi pabouux TeMnepaTtyp, Tpenensl
H HacTOTa HIMEHEHHN TEMIepaTyp, BJAXKHOCTb, HaNpPsi)KEHHe, MeXaHH-
yeckHe, 0cOOeHHO BHOPALHOHHbIE HArpy3KM, BO3JEHCTBHE XHMHUYECKH
AKTHBHBIX rasoB H 3arpsamyrenedi. B 3aBHCHMOCTH OT KOMIIOHEHTOB,
BXOMILUKX B COCTaB H3OJALMH, €e PasfeNIAT Ha KJiacchl Harpeso-
crofikocth A, B, E, F u H.

B TAroBbIX 3MEKTpONBHraTensix HaHGoJ€e WHPOKO HCNONB3YIOT
H30A8UHI0 Knaccos B, F u H.

Ha crapenne uszonsumm okasmiBaer BansHue aGcooTHas TeMme-
patypa ee HarpeBa, NMOITOMY AJIf KaXJOro KJacca H30ASLUMH HOPMH-
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pOBaHBl TpellesibHO JAONYCTHMBblE NpEeBHILEHHA TeMnepaTyp dacteft
THMOBBIX 3J€KTPHYECKHX MAallHH Hall TEMIepaTypoll OXJaxaawuiero
Boaayxa (raba. 2).

BosMoXkHOCTE peanuaauun HanGoOsblUEH MOLIHOCTH B TEYEHHE IPO-
JOJIKHTE/NBHOTO BPEMEHH ONpeNeffeTc YCAOBHAMH HarpeBaHHN THro-
Bo# MalluuHbl. [ToBbillleHHe MOLIHOCTH THTOBHX MaliHH Tpe6GyeT yayu-
IIeHHS OTBOJA BHJEJfIOLIErocs Temna. JTy 3ajauy pelualor ¢ Io-
MOLIBIO BEHTHINUHH — NMPONYBAHHEM OXJaXKAAKOLIEro BO3[yXa HYepes
MaluHy. BeHTHNSUMOHHBIN BO3NYX BOCIPHHHMAET TeNJAO HarpeThix
yacTeli MallMHBI, OXJaxnaas HX. JIBHXKeHHe OXJaXAaloLlero BO3AyXa
BHYTPH MalllHHBI OGECTIeUHBAIOT CreLHa/bHble BEHTHASTOPH. B 3aBu-
CHMOCTH OT MeCTa yCTAHOBKH 3THX BEHTHANTOPOB M cnocoba Hx Bpa-
LIEHHS Pa3HYaloT CHCTEMBI He3aBHCHMONR (NPHHYNMTENBLHOH) BeHTH-
JALKA H CAMOBEHTH ASUHK. CHCTEMa CaMOBEHTH/ISIIKM NPHMEHeHa Ha
BCIIOMOTATeNbHBIX 3JEKTPHYECKHX MaWlHHAX H TATOBHIX reHepaTopax
MoulrocTbio Hike 2000 kBT, nas TAroBix saeKtpoaBurarenedf npu-
MEHSIETCH CHCTEMA HE3aBHCHMON BEHTHASILHH. 3TO OGBACHHETCS Cle-
aylownyM. Ha KpyThix 3aTsiKHBIX NONBEMaX THArOBBIE 3JEKTDO/BHIa-
TeJH TNPONOJIKKTEbHOE BpeMfl paboTaloT ¢ HOMHHANBHBIM TOKOM,
UTO COMPOBOXKAAETCH HHTEHCHBHBIM BHIlEJIEHHEM TeNda C YacTOTON
BPAlLEHHA SIKOPS TAroBOro 3nektponsHratens B 1,8—2,6 pasa nmxe
MaKcuManbHO#. B 3TOM cilyuae cucTema camoBeHTHASLMH He MOMKer
Guite 3dexTnBHON M MOSTOMY nJIs OXJIAXKIEHHA THATOBHIX 3JEKTPO-

ﬁ;}:‘ra'reneﬁ TEMNJIOBO30B TPHMEHHIOT CHCTEMY He3aBHCHMOH BEHTHJIfA-

TabGanua 2

Temneparvpa. °C

Knace
":(?l:!_ OcroBNEE HIONAUNONHEIE MaTepHadn O6motox | O6vortox | Koanex
AKODH noaKcos TODa
IMponutannse BonokHrCTHE MaTepHa- 85 85 95
JIB M3 UeMIONO3H H wiesKa
E CHHTeTHYECKNE Opranhyeckie NAEHKH 105 115 95
Marepuasu na ochose caionm (B Tom| 120 130 95

UHC/IE Ha OPraHHYecKHX NOA/OKKAX), ac-
GeCT H CTEK/NOBOJOKHO (NpPHMEHSIOTCR C
OpraHH9eCKHMH CBA3YIOIHMH)
F Marepuann ua ochose cawonm, acbec-| 140 155 95
Ta, CEKNOBOJIOKHA, NPHMEHAEMBE C CHHTe-
THYECKHMH CBA3YIOIHMH H NpPONHTHBAI-
IWHMH COCTABAMH (MOHOJIHTHAaA HIOJRLHA
Ha NOKCHAHOR cMode)
H Matepuann ua ocHoBe C/IOON, CTek- 160 180 1058
JIOBOJIOKHA H aclecTa, NpHMeHAeMme c
KPEMHHAOPraHHYECKHMH NPONHTHBAIOLIHMH
COCT2BAMH, KPEMHHROpraHHYeCcKHe 3.JacTo-
MepH
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Kontposssbie Bonpock!

1. Kakue sjiekTpHueCcKHe MalllHHH Ha3HBAIOTCA TATOBHMH?
2. Ha kakHe kjacch No HarpeBocTORKOCTH HEJNMTCH H3O/ALNA TAMOBHX S/EKTPH-
YECKHX MallMH?

2.2, TArOBbIE FEHEPATOPHI
NOCTOAHHOIO TOKA

Tsroswie reHepatopsl npenHasHayeHH NJif npeo6pasoBaHHA Mexa-
HHYECKOH 3HEPrHH J[H3e]f B 3/JEKTPHYECKYlO, a TaKXe jas mycka
ausens. Bo Bpems NMycka nu3ens TAroshii reneparop pabortaer B pe-
HHMe 3JIeKTPOJBHIraTeNs C TNOCJjenoBaTe/bHbM BO36yxnennem. Tex-
HUYeCKHe NaHHble THrOBBHIX TeHepaToOpPOB, NMPHMeHSEMBbIX Ha TEMNJOBO-
3ax, npeacrasneHsl B Taba. 3.

TaroBee reHepaTopbl NMOCTOSIHHONO TOKa OTEYECTBEHHBIX TEINJIOBO-
30B COCTOAT H3 ONHHX M TexX e yacrTeH, NO3TOMY ycTpPOACTBO THIO-
BOIO TeHepaTopa NOCTOSHHOTO TOKAa PacCMOTPEHO Ha NpHMepe rewe-
patopa I'T1-311B.

Tarosmf resepatop I'M-3116. Tsroswii renepatop (puc. 12)
COCTOHT H3 SKOPS, CTaHHHB 9, TaBHHX K N0GAaBOYHBIX TNOJIOCOB,
NOAIKNHKKOBOTO mMTa 3, nopwunuuka | u netkoaepxarened 4.

Cranuna cnyuUT MarHHTONPOBONOM, K Heft KpensiTcss riiapHble H
n06aBOYHBIE TNOJIOCH, NOAWHIHUKOBHIE KT, BEHTHJSNHOHHBIE mna-
Tpy6ku. CHapy»XH K CTaHHHE NPHBapeHbl JBe Jalbl, KOTOPHIMH OHA
onupaercs Ha MOAAM3eNBHYIO pamy. B kaxnoit nane uMmeercs uerhipe
oTBepcTHS AAR Kpensilux GONTOB M 1Ba ‘OTBEPCTHS ¢ pe3vboill AAs
oTxHMHBIX GoatoB. Iaasnble noaocbl cay¥ar Oas CO3NAHHS OCHOB-
HOTO MarHHTHOro notoka. Kaxpabilt nosnroc COCTOMT H3 CepAgyHHKA H
katylnku. Cepaeynuk (puc. 13) nnst ymeHblleHHS BHXPEBHIX TNMOTOKOB
co6paH M3 JIHCTOB 3JEKTPOTEXHHYECKOH CTalH TOMHKHOA 1 MM, H30-
NHAPOBAHHBIX APYF OT APYra JIaKOM, CIPEecCOBaHHBIX H CTAHYTHIX 3aK-
nenkamu. [l paBHOMEpHOro HaBjleHHS Ha JIMCTHI CepAeYHHKAa B HHX
BHILUTAMIOBaHbl NPAMOYTOJbHbIE OTBEPCTHS H TNOMELIEH CTaJbHOM
CTEPXEHb C OTBePCTHAMH c pe3pboili NI KpemnJjieHus noqwca K
cranue. Ha KaxjoMm cepieuHHKe pacnoJioXeHb KaTywKu O6MOTOK
nesasucumoro Bo3Gyxpenus 4 (puc. 14) ans cosnaHMA OCHOBHOTO
MAarHHTHOTO TOTOKa NpH pabote remepatopa H NMycKosol 5, cosparo-
e MarHUTHBIA NMOTOK TONBKO Mpu mycke Ax3ens. Katywku namarh-
BalOTCA Ha KapKac 6, H3rOTOBJEHHBIH M3 JHCTOBOH CTalH TOJIIHHOMN
] MM c oTorHyteiMH GypraMu I8 yHepPaHHs NAaCTMACCOBBIX H30-
NAUHOHHBIX pamoK [ u 3. Kapkac H3osHpyeTcss OT KaTylleK CTeKJo-
MHKaHHTOM H CTEKJOJeHTOH, a MeXIy KaTylWKaMH He3aBHCHMOTO
BO36YKIEHHA H NyCKOBO#i NpoJIOXeHa H3oasiuHORHas wahba 2. Oc-
HOBHBIE faHHBe o6Motok reneparopa I'T1-3116 npupeneun B taba. 4.

Jlns nonyuenns uepeayroiefics nonsippocty N—S naAte nojiocos

K4TYlleK HMEIOT MepeKpelleHHbe BHBOALL, @ NATh OTKPhTEEe (pHC. 15).
23



15

1

3

n

&9

I

TT—r

Puc. 12. Tarosu# renepatop [T1-3115:
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Puc. 13. Cepneunsk raaBHoro noJwoca
TAroBoro redeparopa I'TI-3116:

1 —oTBepcTHE N KPEMJEMMA NoAloca; 2 —
JHCTH CEpAeYMMER; § — CTepKeHs; 4§ — 3a-
Knenka

2 : . 4

Puc. 14. Katywka rsaskoro momioca
1 TAroeoro reHepatopa I'TI-3116

HoGasounsie noswocer chyxar pas yAyYlEHHS KOMMYTALMH M
YaCTHYHOR KOMNeHcauuu neficTBHs peakuud sxops. Jlo6aBouHbf 1MO-
JOC COCTOHT H3 JIMTOrO CTaJIbHOrO CepieYHHKa M Katylikd. K nmxk-
Heft Jactu cepmeunuka 6 (puc. 16) npukpenseHb JaTyHHHE KK
AopamoMuHHeBbie yroneHuK 5. OHM caykar onopoli KaTywlke H
YMEHbIIAT MarHHTHOe pacceMBaHHe mojioca. Mexny katywkoit u
YrOJbHHKAaMH NOMEUIeHA H3OJNANHOHHAas paMKa 4 M3 npecc-MaTepHana
Ha amokckAnoft cmone. Ha ceppeunuke karywika 3 Kpemutest cradib-
HOH HaKnanko# I, NPHBHHUEHHOW K HEMy BHHTAMH CO CTOpOHHI, 06-
pameHdolt K cranuHe. Mexny HakNanKo# M KatylKok nomemen;n He-
MariuTHas reTHHaKcoBas NMpokaanKka 2 aif 3aMeJIeHHS HaCHILIeHHS

. momoca. MeXay cepaeyHHKOM MONOCa M CTaHHHON NoMelleH HaGop
M3 WIECTH CTaNbHBIX NPOKNanok (o6uielr Tommumueo#t 3 MM), KoTophie
PEryJHpYIOT 3a30p MeXnay A00aBOYHBIM TOJIOCOM M  SKOpeM, a
MEXAy CTaHMHOK M TOJIOCOM YKNAaAHBalOT NPYXHHHYK PaMKy H3

TaGamu u‘a 4
% Conpotuene- Paamep npo-
O6sorxa HCJI0 HHE OpH Mapka Boflla Ge3 Kaace
BHTKOB | Temnepatype | npoeona H30/ALHE, HANGIN=
15°C, Om MM LHH
IaaBumx nomocos:
He3aBHCHMan 105 0,88 Nncn 4769 H
nycKoBas 3 0,00435 MMM 6,528 H
JoBaBounbix moJ0- 6 0,000865 LIMM 1625 B
coB
Slkops . 455 0,00132 MM | 2.83X55 B
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Prue. 15. Cxema HaMOTKH KaTyuiek:

g — KaryilKa © OTKPBITBIMH BHIBONAMH: a) /i
6 — KaTYIIKa C TepexpelieHHbiMi BEIBO-
1amu; H — navano; K — woweil
H K Ll H

JNeHTOYHOI cTanu AN TNPeAoTBpalleHHs TepeMelleHHsl KaTylWKH Ha
cepaeyHHKe H3-32 yCBIXaHHSA H30JSLUHH.

KaTywka 3 nosioca COCTOMT M3 LUECTH BHTKOB, MEXAy KOTOPEIMH
HOMEILEHB! CTEKJOTEKCTOKTOBBE NMPOKJIAJKH, KpaiiHe BHTKH H30JH-
pOBaHBl MHKaJEHTOH H CTEKJOJEHTOH.

Kartywxn A06aBOYHBIX MNOJIOCOB HMEIOT OTKPHITHe BBIBOAB, 3
MO3TOMY JJIfi U€PeJOBAHHS MOJMSPHOCTH OHH COENHHEHB! YEPe3  JiO-
A10c B ABe napaineabkble rpynns. O6moTka n06aBOYHBIX TOJOCOB
BCETJla COeJHHEHA MOCJeN0BaTeNbHo ¢ OOGMOTKOH SIKOPH LA TOro,
yTo6bl €€ AefiCTBHe COOTBETCTBOBAJ0 TOKy Harpysku. [liomans mome-
PEUHOTO CeyeHHs CepAeYHHKOB N06aBOYHBIX MOJIOCOB BHIGHPAIOT TaK,
yTo6H B NMANAa30He H3MeHeHHs PabOYHX TOKOB MHAYKuMs Obia He-
Goabluol, yTO No3BosAAeT H3bexmaTb MarHHTHOIO HACHILEHHH cepaey-
HHKa. JTOH Xe uelH cnyXHuT H GOAblUKH, YeM Yy TlaBHBIX TOJIKOCOB,
3a30p Mexny A06aBOYHBLIMH NOJIIOCAMH H SIKOPEM.

epednud (NOOWUNKUKOBbUL) WUT CAYKAT NS YCTAHOBKH CTYNHLE!
NONIIKNHKKA Bana skops. Ilopwuunuukoswii umt 3 (cM. puc. 12)
BOoCNpHHMMAaeT OOJIbUIME YCHAHS OT Bajla SKOps, MO3TOMY OH BHINO-
HeH B BHJIE JK€CTKOH CBapHON KOHCTPyKuHH W3 peGep u Koseu. PeGpa
HAaKJOHEHB K OCH TATFOBOrO IeHepaTopa, UTO OOEecneyHBaeT MHECTKOCTb
H JIerKOoCTh KOHCTPYKIHH.

Ban skops onupaercs Ha ABYXPSAHBIH cepHYECKHH caMoycTaHaB-
AUBAKIHICH poHKOBHIT noawunEuK 2H3626K.

B co6paHHOM TArOBOM reHepaTope MOALIHNMHHKOBBIH IUMT (PHKCH-
pyetcsi npusonHbiM wtHdTom I8 (cm. puc. 12). JIiokn KoanexTopHo#
KaMephl 3aKPBITHl KPBIHIKAMH € NPYXHHHEMH y
KOJILUEBHIMH 3aMKaMHi (3acTexKamu). B aByx : Z
BEDXHHX KpHIUKAaX HMEITCS Npo3paunbie | ;
BCTABKH 171 HaGJIOJEHHH 33 KOJJEKTOPHO-
LIETOYHBIM Y3/710M BO BpeMs ero paborh. 3ad-
HULl WuT 3aUlKLaeT oT NONajaHud BHYTPL' TH-
roBOro reHepaTopa 3arpsi3HeHHii H MOCTOPOH-
HHX TpeiMeTOoB.

Ha tsrosbix reHepatopax paHHHX BHIMycC-

HHH

KOB YCTaH@BIHBAJKCh PEAKTHBHHE UIETKO- %
npepxarean (puc. 17, a). 3TH renepartophl /4 3
MMeIOT TIOBOPOTHYIO TpaBepey, K KOTOPOH ue- X 4
pes H30/MpOBaHHbie mNoxBeckH Kpenstcs 10 LA

GpakeToB, OTIHTHIX H3 anloMHEMA. K KaXno- p,. 16 Mool 1o
My Opakery KpemHTcs MO HAeBsiTb JATYHHBIX moc tsrosoru remepatopa
wetkoaepxartenei. Kopnye werkonep»arens TII-31156
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Puc. 17. lllevousmit annapat TArosoro re-
wepatopa I'T1-3115:

a — WMEeTKoAepHMaTenL PeAKTHBHMI: 6 — Lier-
KOZEpHaTenh paiHaJbHH, & — [eTKa ¢ no-
CTORHHLIM HamatHeM: [ — werka; 2 — kopnyc:
4 — Goatr: 4 — Opaker; 5 — noaeecka: 6 —
MeAHnil WYHT, 7 — XpanoBHK; § — Kypox: 9 —
+—  makoweunmk: I0 - nnacruwa: [l — asaknenxa;
2.5 12 — ock: I3 — phiar gamumsoli; 14 — ckoBa;
o 15 — prynka; I6 — npyxHHA
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HMeeT /B2 IHe31a, Kyla YCTaHaBJHBAIOTCA LIeTKH: Haberarouias moa
yraom 30° K paiuycy Koanektopa W cGerapollas moa yraom 10° K
nemy. Takas ycTaHOBKa 1UeTOK yMEHbIIAeT HX TPeHHe B Kopnyce, 06-
aervaer nx pabory. LleTky Kk KonnekTopy NpHMKHMAET COMpaJibHas
npyxHHa yepes Kypok 8. Koneu npyxHHb BXOAHT B 3apy6Ku Xxparo-
BuKa 7. [lepemellenHemM KOHLA MPYXHHb Mo 3apy6kaM peryaHpyercs
HaXaTHe Ha UIeTKY, Kotopoe 10axHo OHTe 8—12 H. Tok ot werok
OTBOAMTCH 1O MEAHBIM NJETeHHM YHTaM 6, HAKOHEYHHKH 9 KoTophIX
ApHKpenfenn BUHTaAMH K 6pakery. Bpakern onnofi noaspHOCTH coenn-
HeHBl MeHbIMH coOHpaTeIbHBIMH IHNaMHK. [l1si 33aMeHbl H OCMOTPA Lile-
TOK TpaBepca Mo¥eT GbiTh norepHyTa Ha 360° Knlo4oM BaJ0ONOBOPOTHO-
ro ycrpoiictea auseas. B paGouem nosoxkeHuu Tpasepca dukcHpyercs
GonramHu. ]

Ha TsiroBBiX resepatopax nocjeAHHX BBITYCKOB YCTAHOBJEHB! LeT-
Kojepxarenn, obecneynBalOlIHe TNOCTOSIHHOE HaXKaTHe Ha LIeTKy B
npesenax ycTaHOBJAEHHBIX HOPM 6e3 peryjiMpPOBKH He3aBHCHMO OT H3-
Hoca wetkk. Kopnyc werkopmepxarens 2 (puc. 17, 6) umeer omHO
rHesno, B KOTOpPOe YCTaHaB/AMBAeTCH pa3pe3Has UIeTKAa C Pe3HHO-
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cTalbHbIX AHCKOB M 10 cBapubix peGep 2/, mpHBapeHHBIX

BHIM aMopTh3aTopoM. KoaHyecTBO €TOK YMEHBIUCHO, TaKHM obpa-
30M, B 2 pa3a, H OHH HE HMEIOT HAKJIOHA.

flkope Tsrosoro reseparopa (cM. pHC. 12) cocToHT H3 KOpmyca,

cepleyHHKa, Baja, KOJLIeKTOpa, o6MOTKH, neTanefi kpemnaeHns. Kop-

anbHoro GapaGauna 20, nByx
nyc sKops I6 COCTOMT H3 CBapHOro CI P O i

K topuam GapaGaHa npHBapeHH! JHTHIE (aaHUbl: MOAKONIEKTOPHBIA,
B KOTOPHIfi 3anpeccoBaH YKOpoOueHHBbIH Ban 19, u 3anuuil o5 cOeHHE-

HHA AKOPHA C KOJMEHUYATHIM BaJIOM NH3€JH.

a)

N~

[oss1]2]3]¢15] [s#]ss}ss]

Yun Yo

—— ]

Puc. [8. TpHHUHNHaAbHBE CXeMb OGMOTOK AKOPA TArGBOrO renepatopa I'TI-311B:
@ — aarywaypefl; 6 — nernenofl ABYXXOZOBOH, Yyp, Yy — COOTBETCTBEHHO War ne KOAJEKTOpY
nernepoli ¥ BONHOBOR OOMOTOK; Yyp — War YpaBHHTENbHHIX cOesHHeHHH
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Cepneunnk sikopsi 12 (cM. puc.
12) waGpan u3 aKcTOB 3MeKTpo-
TEXHHYECKOH ctanu. Kamami anct
HaGHpaIOT M3 NATH WITAMNOBAHHBIX
CErMEHTOB H LUMXTYIOT HX Ha npo-
IonpHBbIE WNHIBKY 22, NPOXOASLLIHE
uepes OTBEDCTHHA B cermeHTax. CThl-
KH CErMEHTOB paCONOXKEeHb! NPOTHB
CepelHHbl CErMEHTOB NMpeBIayILero
5 H Tnocaeaywouero cioes. Cobpan-
HBHIH B HanpeccOBaHHBIH Ha Kopnyc
Puc. 19. Paspes nasa mwops turosoro CepPHEYHHK YAEPIKHBACTCH CTANBHbI-
rerepaTopa 41A 06GMOTOK: MH 06MOTKONEpIKATeNsIMH, CTAHY-
My sl SRR o ol T TSSO NpPHKpenaeH-
:ﬁﬁ":::;n:nx—a MHKANEHTA: § ~— MHKAHHTO- iy g Kopnycy GonTamu. np{—t no-
CajKe cepheYyHHKa lla KOpHNyc OH
YKPETIRETCS KIHHOBBIMH IINOHKAMH, BXONAILUMH B Ta3bl €r0 CerMeH-
TOB H peGep kopmyca. Kaxuwbiii JHcT cepreunnka AKops Hmeer 155
NasoB nis yKaanku obMotku. dag BeHTHASUHE 06MOTKH AKOps B cep-
ACUHHKE CO3NAKOTCSH pajHaibHBE KaHAlbl NPH NOMOLIH BEHTHASILHOH-
HEIX SKOPHBIX NHCTOB. Jla1s 3TOro CepAeyHHK pasfensioT Ba maKkeThl H
M1y HHMH NMPOKJANbIBAIOT BEHTHASIUHOHHBlE JHCTH pacnopkam.
Pacnopku k auery kpensit PacknentiBaHHeM LUMNOB, @ KOHUBl HX MpH-
BAPHBAIOT TOYEYHOH CBAPKOHL.

Obmotka skops na panee BHINycKaeMbix rewepatopax [T1-3116
(puc. 18, a) apyxxomoas asrywaybs. OHa COCTOMT M3 IBYX OfHO-
BPEMEHHO paboTalowux O6MOTOK: MeT/eBoit ¢ 1aroM no nasam 1—16
H BOJHOBOH ¢ uiaroM no nasam 1—17. Boanopas o6MoOTKa BHINOJI-
HHAET TaKXe PONb YPAaBHHTENIbHBIX COENHHEHHH NS MeTAEBOiL. Kax-
Aasi KaTyluiKa OOMOTKH HMeeT TPH OJHOBHTKOBHIE CEKLHH, H30JHpPOo-
BaHHbE 1DYr OT Apyra MuKadento#t (puc. 19, @), a cO CTOPOHBl Ka-
TYLIEK — MHKAJIEHTOH 1 cTeKJNoNenToit. Karywky YKJanBBAIOT B Na3bl
CEPHAEYHHKA B YETHPE pHAa: BePXHHI M HHMKHHIN PALN 3aHKMAOT
CTOPOHH KaTyllleK BOJHOBO¥H OGMOTKH, IBa CpPeaHHX pPAa — cTOPOHH
Katyuiek mersiesoit o6Motku. Iuo nasa H30JIHpYyeTC MHKAHHTOBOM
npoxnankod 5. O6mMotka sKops YIepKHBaeTc B Na3ax TeKCTOJH-
TOBHMH KIHHbAMH [, nom KoTopwle Knapyt 3NeKTPOH30ARLHOHHB
Kapton 2. JloGoBble yactH 06MOTKM YKPEnJieHsl NBYXCJIOHHBIMH Tpo-
BOJIOYHBIMH GaHpa)aMH H3 HeMarHHTHOR NIPOBOJIOKH IHAMETPOM
2 MM, TpoONasHHHIME noO OKpyxHocth mpunoem I1OC-40. Illar no
fg.nn?xmpy netnieBod oO6MOTKM 1—3, BoJsmOBOi 3—94 (cMm.  puc.

» &) )

Slxope THroBoro remeparopa I'T1-3116 NOCJIEIHHX BBINYCKOB HMeeT
TNETNIEBYI0 CTYNEHYaTyl0 NBYXXOMOBYIO O6MOTKY ¥ ypaBHHTebHBlE
COCNHHEHHS cO CTOPOHBI KoaneKTopa. [Tpu CTyTNeHYaToll ABYXXOLOBOil
O6MOTKe st KpenserHst 106OBHX yactefi OOMOTKH SIKOpS mnpHMe-
HAKTCH OGaHfaXH M3 CTEKJOMAEeHTH Ha SMOKCHAHOH cMoae. Ha puc.
18, 6 nokaszana cxema NBYXXOAOBOH CTYNEHYaTO#l OBGMOTKH AKOPSR
reveparopa I'TI-3116 ¢ warom ‘mo nasawm 1—16, 1—17 u no komnek-
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topy — 2. B kaxnywo KaTylKy nerJesof ,uayxxononoﬁcggii}?;x:o3:2:
IAT TPH OJHOBHTKOBBIe cekukk (puc. 19, 6). Kampnan i ol
coTe pa3jeiieHa Ha ABa NMPOBOJHHKA npﬁM1:)yn:>.m.:«::»mT::E'Mj:I c:nosun
ASLUHA KATYLIKH SIKOPSl OT KOPNyca OCYIIECTBIAETCA TP pa_she
CTEKJIOCJIOJIHHHTOBOR JIeHTH H OJHHM CJ0€eM n::-na»:(.mmno‘rl s ;-II:IX

Koanextop coctout (cM. puc. 12) us xopmyca, Kol prm““
NJAcTHH, H30JALHOHHBIX M"KaHHTOBHng:a;T“H’ H30NALHOHH

HMHOTO KOHYCa H CTHIKHBIX IUIITHJIEK.

}KeT}'(g:?::mmpnue r_l.gacrunbl H3roTOBJEHB H3 xa,umueao;i S’:méw ';]i:ay
neuuesuanoro npoduas. Huxknue YacTH nAacTHHB H eime OPMY
JacTOYKHHAa XBOcTa. B BHITOYKH NJacTHH BXOAHT KOHYC o i
KOpryca KOJJIEKTOpa H HaXKHMHOM wafbbl, CTAHYTHIX co-r el
wnuaskamy. IlmacTHHB KOJNJIEKTOpa H3OJHPYWOTCH  Ipyr xonn -
JHCTOBHM KOJIJIGKTOPHBIM MHK2aHHTOM TOJILHHON 1 MM, a oT Kopny
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Puc. 20. CxeMa BHYTPERHHX COEAHHEHMHA TArOBOro reHepaTopa I['T1-3116 (eun co

CTOPOHH KOJMJIEKTOpa): oo

OGMOTEH I % N
Al w A2 — yaualo B KOMEL L 1
1036 3 — HAMANo NYyCKOBO :
noacos ﬁ‘ Klnauam e noﬁamuuo:g“m H KOHel, NycKoBoR 0OMOTKH

::?; weasouc i W et M Kf-y?uex nyckosofi 06MOTKH, KOTOpble pac-

HPO! 08 [LH] R Ka
rA8BHOLO NOAOCA; NYRKTHPOM nm(a')au:: [ HeHH
UONOMKEHE ¢ HPUTHBOLONOKHOR CTOPOH

J12012 — xouel NYCKoBOR OGMOTKH H noGasou-

nonoca: HI, KI —wuavano u KO-



KOJIIEKTOPa K HaXKHMHOMH LWai6b — MHKAHHTOBbBIMH MaHXKeTaMH TOJI-
munoli 2 MM. Beierynaiouias uacTh MaHKeThl TpeloxpaHsercs oOT
nospexjenuii ‘6aHna}oM H3 IHYpPa, TNOKpHTOro 3maabiw. [las of-
JlerueHHs KOJJeKTopa B NJacTHHAaX BHILUTAMIIOBAHK OTBEPCTHA.

ILinst coeMHEHHS KOaJeKTopa ¢ OGMOTKOH SKOPS NMPHMEHEHB! rub-
KHe TeTYILUKH, H3rOTOBJeHHble M3 MEeJHON JNeHTH ceuennem 2X20 mm.
HHXHHM KOHUOM MNETYINOK NPH NOMOIUK TBEPIOro NpHNOs NPHKpen-
NfeTcs K KoaJleKTopHOH maacThhe. K BepxHeii 4acTH meTylika Kpe-
NUTCA NJacTHHA, B KOTOPYIO BNAHBAIOT KOHIbl CEeKiHii OOGMOTKH H
yPaBHHTEJbHbIE COEJHHEHHS.

Bentunsayus razo08020 2eneparopa — NPpHUHYAHTENbHANA, OCYIECTB-
nsiercst GHICTPOXOAHBIM BEHTHJIATOPOM, KOTOpbIi NPHBOAHTCH BO Bpa-
wmenye ot Bajia auzens. OxJjaxpalouMi Bo3ayX nopaercs uepes 3aj-
HHIl IMT B LEHTPaJbHYI0 NOJOCTH fKops mon aasienwem 1,4 klla,
OTTYida NPOXOAKT MO PajHaJbHBIM KaHanam MeXay MNaKeTamH, OX-
JlaXkiias CE€pIeyHHK B 06MOTKY SKOPSH, H BBIXOIHT HWEpe3 3a30p MeXnay
NOMOCaMH M SIKOpeM K NOMWHNHKKOBOMy wuty. OT  ueHTpaabHOH
NOJOCTH AKOPH BHXPEBOH NOTOK BO3AYXa MNPOXOAHT MeEXAY TNeTyu-
KaMH KOJJIeKTOpa, oxJaxaas Kojanekrop. Yacrb BO3jayxa H3 3ajlHEro
I{HTA TPOXOAHT TaKKe B MPOMEXKYTKH MeXay TOJICHHIMH KaTyll-
KaMH H OXJIaxnaeTr MX.

Ilpununnuanbras cxema 3JeKTPHUECKHX COeNHHEHHH TATOBOrO re-
neparopa ['I1-3116 npusenena na puc. 20. Ilpn mycke nusenst TOK
OT TJIIOCOBOrO 3a)MMa aKKyMyasTopHoH Oatapen mpoxoaut kKabenb
f1, nmocosre 1eTkH, OGMOTKY SKOPS, MHHYCOBHIE IIETKH, KaTyUIKH
J06aBOYHBIX TOJIOCOB, COEIHHEHHbIE B JiBE MapaJJiesibHblie BeTBH, Ka-
TYWKH mnyckoBofi o6MoTKH H Kabenem [1]1 Bo3Bpallaetcs Ha MHHYCO-
BHIfl 3a)uM Garapes.

INlyckoBas 06MOTKa HMEET MOCTOAHHOE cOenrHenHe ¢ 06MOTKOM A0-
6aBOUHbIX NOJIOCOB BHYTPH TAroBOro reHeparopa M uepes uierkn ofe
OHH BKJIIOYAIOTCH NOCjaefoBaTeNbHO ¢ 0OMOTKOH skopA. [Ipu moaxiio-
YeHHH NycKoBoH OGMOTKH K aKKYMYJATOPHOH 6aTapen OHa BBHIMONHAET
posb O6MOTKH MOCJEeA0BATENbHOrO BO36YXIEHHH, H reHepaTop Hauu-
Haer paGoTaTb B peXXHMe 3JEKTPOABHraTeNs, Bpaiias KojeHyaThii BaJj
H OCYIIECTBJSAA NMycK AH3EJS.

Ilpu pabore renepatopa TOK B KaTylUlKM He3aBHcHMOro Bo3Gyx-
D€HHS, COEHHEHHbIe MOCNENOBATENbHO, NMOfaeTcs OT Bo3GynpuTens
kaGenem HI u Bosspawaercs Ha Bo3GynuTenn KaGesem H2.

Tok siKOps TATOBOTrO reHepaTopa OT NJIOCOBHIX LIETOK Yepes Ka-
Genn f12 noctynaer B TArOBble 3JIEKTPONBHraTeNH M BO3BpallaeTcs
B sKopp KaGenem JI2[12 yepes KaTywiku n06aBOUHBIX TOJIOCOB H
MHHYCOBBIE LIETKH.

KoHTposbHbie BORPOCH

1. HashauehHe W TeXHHYEeCKAs XapPaKTePHCTHKA TArOBONO TEHEPATOpPa NOCTORH-
HOr'O TOKA.

2. HasnaueHHe B YCTPORCTBO OCHOBHHX cOOPOTHHX €NHHHI TArOBOrO reHepa-
TOpa NOCTOSHHOrO TOKA.

3. BHam 06MOTOK AIKOPA TAMOBOrO reHepaTopa NMOCTOAHHOLO TOKA.

32

2.3. TArOBbIE FEHEPATOPGI
MEPEMEHHOIO TOKA

Ha tennososax 2T3116, TOM7, T3I170 ¢ nepenayed nepemMeHHO-
TIOCTOSHHOTO TOKAa NpPHMEHEHbl CHHXPOHHEIE TeHepaTopbl THNA Ic,
TeXHHUeCcKHe JaHHbe KOTOPLIX NPeAcTaBaeHk B Taba. 5.

Tsrosuifi reneparop I'C-501A npencrabasier coboif CHHXPOHHYIO
3NEKTPHYECKYI0 MALUHHY 3aL(HUIEHHOTO HCTOJHeRHS ¢ SBHO BhIpAXKeH-
HBIMH 12 NOAI0CaMKH Ha POTOpE, C HE3aBHCHMBIM BO30YyMXIEHHEM H NpH-
HyAMTeNBHOH BenTHasuKel. OH COCTOHT M3 CTAaTopa, POTOPA, NMOAUIHI-
HHKOBONO 11MTa, noAlKneuka (phe. 21).

Crarop cocTOHT H3 Koprnyca 9, cepreynnka 10 1 oGMOTKH 11. Kopnyc
cTaTopa cBapeH M3 CTajlbHbiX JHcToB. K Kopnycy craropa napaineb-
HO €ro OCH ¢ JBYX CTOPOH NPHBApHBAKOTCA ONOpHbie Jambl A ycra-
HOBKH reHepaTopa Ha noAiu3enbHyio pamy. [lepnenpukynspHo janam
1/ TIOBBILIEHHS HX JXECTKOCTH NMPHBAPEHB! K KOpMycy cTaTtopa CTalb-
Hele pebpa ¢ NpOYLWHHAMH, TNpPEHa3HAYEHHBIMH 15 TNONBEMA H
TPAHCNOPTHPOBKH TATOBONO renepatopa. B pepxueli wacTH Kopnyca

Ta6auua 5
3 C Pon ToKa, BO3- 5 g § "
A Ten- A om =
e | Cwn | eRgmE R € g | < (R
2| =& e |seF| =2
T'C-501A T3n7o, TMepemennwi, [2800 | 580 | 21540 | 1000 6000
. T3129 |nezamscHMoOro 360 | 22400
B036yXIeHHR,
C MpHHYNHTENb-
HOA BEHTHJALH-
eft
Ir'C-501A 2T3116, To xe 2190 | 535 | 21330 | 1000 | 6000
T3114,
. T3l 290 | 23X2350
rc-515 TaM7 >’ 1400 | 280 | 21540 | 1000 | 5200
175 | 2X2500
Tsropwf ar-
perat A-714: % 0800 580 | 21520 1000
TArOBHA reHe- 366 | 2¢2400
paTop ,
2T3121, 8200
2T3116A
BCNIOMOra- TMepemennnd, | 630 | 400 | 2570 | 1000
TeNbHEHA rexe- ¢ camoBoabyxX-
paTop LeHHeM, ¢ TpH-
HYOHTENBHOA
PeHTHARLHER
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TNpHBapeHH KPOHIUTERHE], CAYXallke ONOpamMH IS YCTaHOBKH Ha re-
HepaTope CHHXPOHHOro Bo3GyNIMTellst H cTapTep-renepaTopa.

Cepneunux cratopa HabpaH H3 IITAMNOBAaHHBLIX CErMEHTOB 3JIEKT-
pOTeXHHYecKOR CTali TOMIMHOA 0,5 MM, KOTOpble CTATHBAIOTCA NpH
NOMOLIH IIMJIEK H HAXHMHLIX waf6. Cepreunnk umeer 144 nasa w
120 BeHTHISUMOHHBIX OTBEPCTHR AHaMETpOM 27 MM.

O6MoTKa cratopa nBYXCHOfHAA, BONHOBas, crepxHenas. OGMOTKA
BHITOJIHEHA M3 MERHOro M3ojupoBaHuoro mposona. Llar oGMoTkH Mo
nazam 1—13—25. Cekussi oOMOTKH npsiMoyroibHofi Gopmbi, cOOT-
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percTByIoLIeil popMe na3a cepleyHHKa, BHIOAHEHA H3 N€BATH yNOXKeH-
HHX JIPYr Ha Apyra WHPOKOW CTOPOHON MEQHBIX NMPOBONHKKOB (pHC.
22). Jlo6oBbie 4acTH OOMOTKH KPENATCH K KOpNycy cTaTopa c MOMO-
UIBIO TLIACTMACCOBBIX OOMOTKONEpIKATeNef ¢ 3anpeccOBaHHBIMH B HHX
mnHuabKaMH. BeiBoas OOMOTKH cTaTopa NMPHNAHBalOTCA K ILIHHAM ce-
peBGpocoaepkamwum nprnoeM. N ymeHblIeHHs NYJAbCALHH BHINPAM-
JAEHHOro HalnpsXeHHs o6MOTKA cTaTopa BHINOJIHEHA MO CXeMe BYX He-
3aBHCHMBIX 3Be€3jl (C ABYMS NapajjielbHBIMH BETBAMH B Kaxnuoi),
CABHHYTBIX OfIHA TO OTHOLIEHHIO K Apyrod Ha 30° 3.

©
2L o gse ©

AN

Prc. )2!. Cuuxpoutinfi Taroewft renepatop ['C-501A (npoRo/muwit u nonepevnuil pas-
pe3nt):

I — pan; 2 — chepuveckufl poOAMKONOABOHHE; J— CTYDHOA nNONUMNHHKE; 4 — KpLIOKa nNOAWHD-
HHKA; 5 — KOHTEKTHBiEe Koabua; 6 — HieTKOHepXKaTenb €O ueTKOR; 7 — KOpNyC poropa; & — noj-
wHIHKKOBLA wiT; ¥ — Kopnyc craTopa; I0 — cephessEK cratopa; I/ — ofMoTEa cratopa; [2 —
nayuMHEan wafta; /3 — pebpo; 14— Koawyo; 15 — KaTywkKa noalca poropa; [6 — esisonwl; I7 —
BeHTHARIHOMHEA Kanan; 18 — nas; 19 — nemndepran oOMOTKE
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Crartop HMeeT wecTb ()asHbIX BHIBOJOB, 1B
HYJ€BHIX H BA BBIBOAAa OOMOTKM BO30yxne-
A nus.

Modwunnuxostti wur 8 (cm. puc. 21)
reHepatopa cBapHOH KOHCTPYKUHH KPeNmHTCH K
Kopnycy cratopa Gonramu. B mure umeercs
BHieMHAA cTynHua 3, obecrmeyHBalollas BO3-
MOKHOCTb 3aMEHBl POJIHKOMONWMNHKKA Ge3
CHSITHS 1UMTa ¢ renepatopa H 6es cbeMa rexne-
paTopa C TenJjoBo3a.

Kpuiuiks 4 mOAWHNHHKOBOrO y3/a CTArHBA-
joTcst GonTaMu, NMPOXOASILUHMH 4Yepe3 OCEBhie
OTBEpCTHS B Teae cTymHubl. Bo BHyTpeHHeil
NOJIOCTH NOMAIUKITHKHKOBOTO IHTA HA H3OrHYTHIX
pe6pax c TMOMOLIBIO HETHIPEX H30JATOPOB 3a-
KpenJeHbl ABe MOABECKH, Ha KaXO# H3 KOTO-
PHIX YCTAHOBJEHE TPH PaJHaNbHBIX JATYHHBIX
LeTkonepxarens. YCTPOHCTBO LIETKOAEPKa-
| Tens oAMHAKOBO c YCTPOACTBOM paiHaibHOro
merkonepxareas Tarosoro reseparopa ITl-
311B. B metkonepxkareib YyCTaHaBIMBAKOTCH
weTkn Mapku -4 paamepom 25X 32X 64 mm,

Puc. 22. PacnosokenHe cHaGMEHHBIE PE3HHOBHIM  aMODPTH3ATOPOM.

O0MOTKH CTaTOpa B Ma3y: KopcTpyKuusl 1ETKOJepkaTens  MO3BOJIAET

[—xmww: 2. 3 WSOMU (o3naBaTh MOCTOSHHOE yCHAHE HAXKaTHS, Pas-
noe 16,6—19,6 H.

PoTop coCTOMT M3 Baja, KOpmyca, ceplleiHHKa, TMOJI0CoB, KOHTAKT-
neix koneu. Kopnyc poropa rewepatopa 7 caproi. C onHoro Konua
WHJAKHIPHYECKas YacTb KOPNYca HMeeT CTanbHYKO BTYJKY, H3 KOTOPYIO
MOHTHDYIOTCH KOHTaKTHHIE KOAbLA H 3ampeccoBbiBaercs Bajl. KoHTaKT-
Hble KOJblLa M3TrOTOBJIEHH M3 CMEUHaJbHOH AHTHKOPPO3HOHHOW CTaMH
HanpeccOBHIBAIOTCH Ha KOPNYyc POTOpa B rOpsYeM COCTOSHHH H H30JH-
poBaHH oT Hero. C MPOTHBOMOJIOKHOM CTOPOHB! KOpNyC pOTOpa HMEET
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Puc. 23. Cxema coefuHenifi TATOBOrO
renepatopa. [C-501A:

ICI; 2CI; 1C2; 2C2; 1C3; 2C3 — da3uvie BH-
poakl; I0; 20 — wyneBwie BhIBOAE OOMOTKH
BO30YHAEHHR

(naren A% KPENJEHHN ¢ KoNeHyaTeM BajoM ausens. Ha xopmyc
pOTOpa HaNpeccOBBIBAETCH CEPAEYHHK, COCTOSILIHA H3 NAKETa CTaAbHBIX
JHcTOB TONmMEOA 2 MM. B JHCTax cepneyHHKa BHILTAMITOBAHBI Na3bl
B (OpMe «aCTOYKHHA XBOCTa», B KOTOPHIX KPENHT KAHHBAMH NOJIO-
co. Ilonoc coCTOMT M3 cepneunnka u o6morkH. Cepaeynuk momoca
potopa Ha6pan u3 JHCTOB cTanu TonuHHOA 1,4 MM, cnpeccosaH H
CTAHYT YeTHpBMSI CTaJbHBIMH WNHIbKaMH. KaTyllKH noJocos poTo-
pa BHNOJHeHH M3 MenHOR nentw 1,35X25 MM, rHyrofi Ha pebpo.
Mexny BHTKAMH MeLH npojoxeHa Hionsuus. Kartywka nponutana B
c6ope C cepAeYHHKOM MoJlioca B 3MOKCHAHOM KOMNayhne W HMeer Hs0-
AsuHo0 THNa «Mowonut-2» knacca F. Bee BuiBOAB MOJNIOCOB poTopa C
NOMOILBI0 KOHTAKTHHIX CErMeHTOB H 0OJITOB 'COENHHEHH TOCJenoBa-
rensHo. KaTyliku ¢ npsmMoft H nepexpelteRHofl HAMOTKORA BHTKOB MellH
yCTaHABNKBAKIOTCA Ha poTope yepes oAHY. B masbl MOJMIOCHHIX HaKOHEH-
HHKOB BcTpoeHa nemngepHas ob6motka 19 (cM. puc. 21), cocrosiias
H3 MEeIHBIX CTepxHefl, COeAHHEeHHKX MeXy co6of no Topuam KOpOTKO-
3aMHIKAIOLHMH CerMeHTaMH. 3ta o6MOTKa CHHXKAeT nepeHanpsxenue
Ha (asax B IHHAMHYECKHX pexuMax paGoTw renepartopa. Iloamunuuk
poropa 2 camoycTaHaBJIHBAIOWHMACS, ABYXPSAHBIA €O CdepHuecKHMH
_ponukamu. Ha prc. 23 npuBenena cxeMa COEHHEHHH TAroBOry renepa-
topa ['C-501A.

Konrpoasusie sonpocs

i. Ha Kakux TeMn/i0BO3aX NPHMEHSIOTCA THIOBHE reHePAaTOPH IepeMeHHOro Toka?

2. Ha3uavense H TeXHHYecKas XapaKTepHCTHKa TATOBOTO reHepaTopa nepeMeH-
HOTO TOK&.

3. Ha3navense H ycTpoficTBO OCHOBHHX cOOpousbiX €IHHHI TATOBOrO reHeparopa
NEpeMEHHOr0 TOXa.

2.4. TATOBBIE SNEKTPOABUI ATENU

TAroBLIe 3M€KTPOABHraTe/IH CNYXaT AJs npeoGpasoBaHus NEKTPH-
yecKo#l 3HEPrHH B MEXaHHHYECKYIO H MepefayH BpallaTe/LHOro MOMEHTa
K KoJecHHIM TNapaM. TennoBosbl ¢ 3neKTpHueckofi mepenaueii HMeIOT
MHAMBHAYaNbHbIf MPHBOA KOJECHBIX Nap, T. €. Kaxnaas KoJiecHas napa
NPHBOAHMTCH BO BPalleHHe OTHENLHBIM TATOBBIM 3JIEKTPOABHIATEEM.
Bpamaiouiuii MOMEHT OT TATOBOTO 3/€KTPO/BHIaTeNs K KOJIECHOH nape
NpH WHAHBHAYAJNbLHOM TIPHBONE Nepenaercs NPH NOMOLIH OJAHOCTYNEH-
YaToro TANOBOTO PeAyKTOpa, COCTOSLLEro H3 ABYX LHJAHHAPHYECKHX ile-
cTepen: Beiymedl HA BANY ABHraTeNsl H BEJIOMOH Ha OCH KOJIECHOR na-
po.. Ha tensioBosax M3-3a orpanHyeHHbIX rabapHToB AJif pasMelleHHs
TATOBOrQ 37€KTPONBHraTeNsi NMPHMEHSeTCH ONHOCTOPOHHAS, HECHMMET-
pHUHAsi OTHOCHTENBHO OCH Tel0BO3a mpsiModybasi nepenaya.

Ha tennososax c nepenayeil MOUHOCTH NOCTORAHHOrO HJH NE€pEMEH-
HO-TIOCTOSHHOTO TOKa MPHMEHSIOTCH TATOBHIE 3JIEKTPOJABHIraTeNH NoCTO-
SIHHOT'O TOKa € TOC/JeNoBaTe/bHBIM B0o36yxaenneM. Tsrosne 3JeKTpo-
JIBHTraTe/lH BHINOJHAIOTCH B OGCHOBHOM € OMOPHO-OCEBBIM IOJBEUIHBaHH-
€M, H TOJIbKO Ha MaccaXXHpcKux Tenaososax TII160, TIII70, T3I175 u
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rpy3soBoM Tenqosode 2T312] onu HMeOT ONOpPHO-PaMHYIO NOJBECKY.
Ilpr onopHO-0c€BOM MOABEIIHBAHHH THIOBLIH 3J€KTPOABHraTe/b OIH-
paeTcs Ha CPEJIHIOI0 YacTh OCH KOJECHOH Mapbl, HMEIOLIYIO CreiHaib-
Hble ONOpPHBIE IUeHKH, IBYMS MOTOPHO-OCEBEIMH NOAWKNMHHKAaMH. TpeTss
ornopa TArOBOrO JBHIATE/s BHINOJNHEHA YNPYroH B BHIE NPYXHHHOCO
KOMIUIEKTA, COCTOSILETO H3 YeThipex MpPYXHH. [Ipy>HHHBIA KOMILIEKT
BCTABJIAETCH MEXNY BHICTYMAaMH 'KPOHWITEHHOB paMbl TENEXKKH M Ha
HEro crnelHalbHEIMH ‘HOCHKAMH OHPAeTCs TATOBHIA 3/€KTPOABHIraTe b,
OcHoBHEIE TE€XHHYECKHE NaHHBIE TATOBBIX 3J€KTPoaBHraTteqefl MpH-
senenbl B Ta6a. 6. C 1975 r. ma Bcex TenioBo3ax MOLUHOCTBIO IO
2200 kBt ycTanaBnHBalOTCA TAroBbie 3aekTpoasHratenn 3]1-118A. Tr-
roseift 3nexktponsuratens 3J1-118A (puc. 24) cocToHT H3 octoBa 12,
KaTyuwek raaBHeix 23 u poGaBounuix 10 1noalocoB, MOAIKITHHKOBBIX
LHTOB 4, AKOPHBIX MOAWMHNHKKOB 3, 19, sKOpS#, MOTOPHO-OCEBOTO MOA-
IIHITHHKA, N
Ocros 12 siBnsieTcsi MArHUTONPOBOOM TArOBOIO NBMratens, K HEMy
KPensiTcA raaBHble H f06aBOUHBIE TONIOCH, MNOALIMIHKKOBEIE LIHTH H
MOTOpHO-0CeBble TOMIIKNKEHKK. OCTOB TATOBOTO NBHraTesfl OTJHT H3
YrneponucTolt cTajsu M HMeeT BOcbMHrparnylo ¢opmy. Inasnpie moso-
Chl PAcMONOMKEHB! N0 TOPH3OHTANLHOH M BepTHKaJbHOH ocAM, a noba-
BOYHBEIE — MO OCSIM, HAKJOHEHHBIMH TOJ yryioM 45° K ropHsonTali. 3o
NO3BOJIAET MOJYYHTh MHHHMajibHEE raGapHTHHIE pasMepbl TArOBOTO
anekTponsHratens. C TOpLOB OCTOB HMEET PacTOYKH A MOAUHITHHKO-
BhIX 1KTOB. Ha ocToBe mmeloTcs nBa mpuansa (HOCHKAa) 1/ ONOPH
Ha MPYXHHHYIO TOABECKY H MaJible NPHUJHBEI, KOTOpHE CHyMaT AJs
npefoxpaHeHHs ABHrateas OT NMajeHHs NPH NOJOMKe PYXHHBI NOABEC-
KH HJIH BEpXHEro HOCHKA, 8 KpOMe TOro, OHH c/1yXKaT s TPaHCNOPTH-
poBki. C IpOTHBOMONOKHON CTOPOHBI OCTOB HMEET PACTOMKK IJsi TNOC-
TeNeli MOTOPHO-OCEBBIX MOAIIMNHMKOB. B Bepxwelt yacTh ocToBa co
CTOPOHBI KOJIJIEKTOPA HMEeTCH BEeHTHASLHOHAOE OTBEPCTHE, KOTOPOE
CO@JIHHEHO C BEHTHSLHOKHBIM KaHalloM 6pe3enTOBrIM pyKaBoM. Oxmax-
AauHi posayx BeIOpacerBaeTcH yepes BHINYCKHbie oTBepetds 15, 3a-
IHIIEHHble CeTKaMH H WHTKaMH. [lis ocMOTpa KOJNEKTOpa H ILEeTOK
OCTOB HMEET TPH JIIOKa: BEPXHHH, 3KHHE B 6OKOBOH, 3aKphrBaeMbie
Kphilikamy. Bepxusis KpbiliKa 3anHpaercsi 3aMKOM, 4 HHXKHAS H HOKo-
Bas Kpensitcs Ha Gonrtax. Jlns npenoTspalleHHs TONajgaHHs NBEIH H
BJ1arH B KOJIJIEKTOPHYIO KaMepy KpHIUKH HMeloT yniaoruenue. C mporu-
BOMOJIOXKHOM OT KOJJIEKTOPa CTOPOHBI OCTOB HMEET MPHJHBH ¢ pe3bGoit
Ansi 60ATOB KpenJieHus KoxKyxoB 3yGuaroft nepenaun. [lns BeiBona Ka-
Geneii B OCTOBE MMEIOTCS Y€THIPE OTBEPCTHS, KOTOPHE 3al(HIIEHB OT
MPOHHKHOBEHHS Bjard pe3uHOBRIMM BTyJNKamu. KaGelnHble BRIBOIH
KPENnATCA K OCTOBY 3a)HMaMH 25 M3 JpeBECHOCTIOMCTOrO MJIacTHKa,
T'2asnbie noarocs: TATOBOTO 3NEKTPOABUraTeNst COCTOAT M3 CEpJey-
HHKa 22 u kaTywku 23. Cepneynuk HaGpaH M3 NJACTHH MalOYriepo-
AMCTOR CTaiM TONUMHHOH 2 MM H CTAHYT YeTHpbLMS 3akiaenkamu 27.
Kpaftuue nuctsl cephewnnka HMeloT Gonbluyio TonmuHuy. B cepenune
Ka}MJoro JHCTa cepledHHKa BHILITAMMNOBAHO OTBEPCTHE, KYAa 3ampec-
COBEIBAETCH CTAJILHOA CTep:KeHb, B KOTOPHH BBOPAauYMBAlOTCA TPH
Gonta, Kpensukx NOMOC K OCTOBY THAIOBOTO 3neKTponsHratens, [o-
38 .
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JIOBKH GONTOR 3a/lHBAKOTCH KOMINAYHJIOM OT TNPOHHKHOBEHHS BiarH
BHYTpPb TATOBOTO 3JIEKTPOJIBHI@TEJIs.

Katywka raasworo nonioca (puc. 25, a) HaMoTaHa H3 WKHHOM
MellH Ha WHPOKoe pebpo (nmaawMsa) B ABa cnos. BHTKH KaTywKH raas-
HBIX TIOJNIOCOB H3OJHPOBAHBI ApPYr OT Hpyra acGecTOBOH 3/J€KTPOH30-
AfuHOHHON Gymaroil, Kaxnaas KaTyllka riasHOrO mojiioca COCTOHT H3
ABYX TOJYKaTyulek ¢ 4HcioM BHTkoB 11 u 8, coenmnenHbix nocnieno-
BaTEJIbHO.

IlBe KaTYHIKH IJIaBHLIX TOJIIOCOB HMEKOT OTKpPHITHIE, a ABe — nepe-
KpelleHHble BEIBOAbl. MeXly KaTyWKod K OCTOBOM TArOBOrO 3JIEKTpO-
JBHraTeslsl YCTAHABAHBAETCH CTaibHas TPOKNAaKa TONIMHOH 1 MM
AJIS NpefOXpaHeHHs H3OJNALHM KaTyWwkr OT rpy6o ob6paGoTanHoi no-
BEPXHOCTH OCTOBA. MeXay KaTywkoii M 6aliMakoM noJjioca yCTaHOB-
JleHa ABYXCJIONHAs TMPYXHHHAA paMKa, cO3Jaloluas mnocle 3aTAXKH
60/TOB KpenJieHHs MOJIOca AaBJieHWe Ha KaTYLIKK B Bech nonioc. JT0
NpefOTBpallaeT NepeMellieHle KaTyllKH Ha CepleyHHKe TIOJNOCa NpH
YMEHbIUEHHH BbICOTH KATYIIKH, YCHIX2HHH H30JALHH B OTBOP2aYHBANHH
GonToB Kpennehus montoca, B Ta6n. 7 npuBesens nannbie OOGMOTOK
TArOBOrO 3JIEKTPOABHIATENS. _

Jlob6aaounsie noatoce: NipeHasHaueHbl Aa YAYUYLIEeHH KOMMYTALHH
TAroporo saektpoasuratens. OHu COCTOAT M3 cepl/ledHHKa H KATYIIKH
(puc. 26). Cepneunnk no6aBoyroro nojioca uenwibifi. bawmak 9 cep-
AevHnKa 4 yie, yeM OCHOBHOe Tesio. Jliisl ynepaHug KaTylIKu c ABYX
cTopon 6alliMaKka TpHKJenaHbl HEMAarHHTHbIE MOJIOCHbIE HAKOHEUHHKH
H3 IATYHH HIH I0panioMuHas. Jlns HaJeXHOCTH KpenJieHHsl HaKOHeYHH-~
KH ONHPAIOTCs Ha BHICTYN cepAeuHnKa. C 1eblo npeloTBpallieHus nepe-
MElEeHHA KATYUIKH BAOJbL CepAeYHHKa H OTBOpauHBaHWs GOJTOB Kpem-
JIleHHs TIONIOCa MEXJly KATYIUKOA M OCTOBOM THrOBOrO 3JIEKTPOJBHIa-
TEeNsl YCTaHaBJAHBAeTCs NpYXKuHHas paMka. Mexny cepleyHHKOM H
OCTOBOM MOCTABJIEHH AIOPaNIOMHHHEBbIe HEMAarHHWTHbie TNPOKJANKH,
yBeJIHYHBAIOLKE BO3LYIUHLIA 3a30p B Markuthol uemn. Katywka no-
62BOYHOrO MOJIIOCA BBLINOJHEHA M3 IIKMHHOM Me[H, HAMOTAHHOH Ha
y3koe pe6po. Mexay BHTKaMM KaTylUKH YCTZHOBJIEHB NMPOKNAJKH H3
ac6ecToBOH 3NeKTpOH3OAsALHOHHOH Oymard. Hapyxuas nosepxHOCTH
CPe/lHHX BHUTKOB, KpOMe Tpex-ueTHpex KpaHHHX, He H3onMpYyeTcd, a OT
KOpHyca OHH H3OJHPYIOTCH MATHIO NMPOKN2AKaMH H3 acOecToBOH 3JieK-
TPOH3ONSALMOHKON GyMary, 3T0 CHeJaHO AJA OXJiaxaeHHs no6aBoOuHO-
ro noyoca. KpaitiHe ¢ KaXao# CTOpOHB TpH-YeThipe BHTKa H3OJHPY-
“jorca B Tph cnos neutoit JIC u B opnu cnoii creknonenroi. Karylwxka
106aBOYNOro NOJAICa HajepaeTcs Ha Kapkac 7. Jlns u300sHHE KaTyll-

4

Puc. 24. Tarosmfi saektpospurateas 3JI-118A (npoponvunit B nonepeudnfi pas-
peanl) :
1 — BXAAALIN MOTOPHO-OCEBOTO NMOAWHOHHKA, 2 — TpyOKa nojawn cMaskw; 3, 1§ — siKopHbie non-
e 4 — ne YBBIE LIHTHL & — KOJMIEKTOD; 6 — KOpnyc MieTHOJAepMarTens; 7 — Kpou-
wTefin; § HCOHTHAAMHOMHbiE OTBERCTHR; 9 — YpaBHHTEAbHLIE cOeAHMEenH#; J0 — KaTywka poGa-
BouHOro nomoca; I — cepaednnk aoGapodHoro noawca; [2 — octos; [3 — cepledHHK SKoDSR; [4 —
0GMOTKA sKops; 15 — BhnycKuble OTBepCTHs; 16 — Apenaiknoe oreepcThe; I7 — naGupHuTHO®
Koaklo, 18- saa; 20 — CTEKNOTEKCTONHTOBEIR HAHH; 2/ — KPLIUKH MOTODHO-0CEBOr0 NOAIIRIHH-
Ka: 22 conaednHK FAABMOTO poaloca; 2% — KaTyIIKa rASRROTO Noaxca: 24 — seBoIHON Kabenb;
25 — jamumb, 26 — CMAsOuRLIA GHTHABL, 27 — 3aknenka; 28, 29 — onopHbie W NPEIUXDAHHTENBHLIE
MPHAKHBLE
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Puc. 25. Fnasuuft nomoc Tarosoro saekrpoashrarean JJ1-118A:

a — Katywka; 6 — NpyXHEHas pamka; | — BbBOAB; 2 — Menb; 3 — MEMBHTKOBAS HIONAUHAD
4 — H3ONAUMA OT KOpmyca; 5 — npoKAsaxa; 6 — 3amalka; 7 — paMka; 8 — nAacTHHIATAR MpYMH-
Ha; § — nnacTeEHa

KH ee BMECTE ¢ KAPKaCOM MpPOMHTHIBAIOT B KOMNayHJle, a 3aT€M NOKpPHI-
BAOT IMaNbI0.

CxeMa coeauHeHHsi OOMOTOK MOJIIOCOB TArOBOrO 3JIEKTPOABHIATENS
3J1-118A co cTOpoHB KOJMIEKTOpa Noka3aHa na puc. 27. Katywku j0-
6aBOYHBLIX NOJIOCOB COEJHHEHB TrHOKHMH TNPOBOA&MH, @ TAaBHBIX —
IUHHAMH H3 MEJHON JieHThl, H30JHpOBaHHBIMH acGeCTOBOH, pe3wHOBOA
H CTEKJAHHOH JIeHTaMH.

B nodwunsuxoesil wur co CTOPOHB KoJeKtopa (cM. puC. 24)
yCTaHaBJIHBaeTcs POJNKKOBHH ONMOPHO-YNOPHBIH NOMIIHNMHEK, KOTOpHIA
BOCHPHHHMaeT He TONbKO pannalbHble, KO H OceBble Harpysku. lns
9TOro HapymHaa o0ofiMa NOJLIHNKHHKA HMEET C BHyTpeHHeH CTOPOHH
Apa 6ypTa, B KOTOphle MOryT YNHPaThCfl TOPUH POJIHKOB, BHYTPEHHSsN
ofofiMa HMeeT TONbKO OfNHH GYPT O CTOPOHH KOJUJIEKTOpa, a ¢ ApYro#
CTOPOHB TOPUB POJHKOB MOTYT YNHPaTbCsl B YNOpHOE KOJbLO, KOTO-
poe 3akpennsiercs na pany wWwaf6oli H 60ATaMH, BBEpDHYTHIMH ‘B TOp€Il
Bana. [lpojonpubifl pasber Bana sIKOpPA TArOBOrQ 3JEKTPOABHraTeNs B
co6paHHOM COCTORHHK aojxeH Gbitb 0,08—0,5 MM. CHapyXH noawsn-
HHK 3aKpHIT KPBIIKOH, a AJis NPefOTBPalUeHHs NONafiaHHA CMa3KK Ha
SIKOPb HMeeTcs JaOHpHHTHOe YIUIOTHEHHe, COCTOnAIlee H3 1abHp HHTHOIO
KOJIblLia, HaTPECCOBAHHOTO Ha Basi AKOPA W JaGHPHHTHOrO KOJbla MOA-
LWIKHMHAKOBOro 1nTa. JIoMIMNHBKOBLIH KT KPENHTCA K OCTOBY 60JTa-
MH ¢ NPYXHHHBIME 11afi6aMH, KpOMe TOro, NOALIHNHKEKOBLIA LT HMeeT
OTBEPCTHA ¢ pe3bloii, KOTOpHIE CYKaT A/ BHIPECCOBKH NMOAMHIHHKO-
BOTO LIMTa NpH pa3bopke TArOBOro anekTpoAsHrartens. B, nojwnnHuko-

BHIl LT CO CTOPOHH! IIECTEPHH YCTaHABJIHBAETCA ONOPHBIN POJHKOBHIA
TONMIHITHHK, KOTOpLIH OTJAHYAETCA OT OMOPHO-YNOPHOro teM, UTO BHYT-

Tabarunua 7
Conpotus- Paasep
K
OfuoTEH us’.':iif ,‘i‘;‘;},‘,’, ,.:::'1?;;‘;:, Mapka nposona nmﬂ"?’fa
ny 15°C, On MM
TnaBHBX nO- F 19 0,0105 Hnnnan Menb BX25
AOCoB MI'M
HobaBoanmx F 17 0,00812 MM 630
Sxopa F 216/4 0,013 Ta3TBCO 1,69¢6,4
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pentsisi 060iMa He HMeeT 6ypra. [Nonanaine cMaskH H3 MNOALIKIHKUKE
BHYTPb TACOBOrO 3JEKTPOABHIaTeNs NpeAOTBPALLAETCA Na0HPHHTOBLIM
yIJIOTHEHHEM, COCTOSIUHM K3 JAGHPHHTHOTO KOJbLA NMOAUIKNHHKOBOTO
wnra. Kpome Toro, ¢ BHyTpeHHeH cTOPOHLI MpeayCcMOTpeH BO3LYLIHbIH
kanan (npenaxnoe oTBepcTHe) 16 (cM. pHC. 24) B wHTe C KOMOGHHH-
pOBaHHLIMK ynnoTHeHHsAMH. CHapyXH MOAIIMMHMK 33KPHIT KpLILIKOH,
JMelolLell nabRpuHTHOe KOJbLO. B Kanaekn naGHPHHTHOrO KOJbUA
KPHIUIKK BXOJAT BHICTYMNBI MOC2XEHHON0 Ha Baj NnabupPRHTHOrO KOJblLa,
HapyHoe naGRpHHTOBOE YNJIOTHEHHE MPEJOTBpALLALT YTEUKY CMASKH
H3 TIOMIUKNHKKA. BHTOYKH B LLHTAX MO PO/THKOBbIE NOALIHTIHAKE K NO-
caf0YHble MOBEPXHOCTH LHTOB JOJKHBI OBITH CTPOrO KOHUEHTPHUHLI.
Buenne 9THX nopepxHoctedl pomyckaercs He Gosee 0,1 MM. K xpoHu-
TefiHaM TSIFOBOFO 3JEKTPOABHraTeNsl KPemsiTCA 4YeThipe ILUETKONepHa-
TeJs.

Kaxawii werxodepacaress (puc. 28) COCTOWT H3 NATyHHOIO KOpP-
nyca I, ABYX CTaJbHHIX ManbleB 3, H30JATOPa 4, werok 5, sTyaxku 6,
cranbHOi npyxuHb 2. Kopnyc lueTKOAepXKaTens HMeeT JBa ruesia
ISl 1LETOK: B OJIHO BCTABJSAETCH ONHa Ppa3pesHas lieTKa, 2 B0 BTO-
poe — ape. Ha kopnyce wieTkonepxarteis HMelOTCA pe3n6oBHEe OTBEp-
CTHA s OACOEAKHEHHs YHTOB LIETOK H COeJIHHHTEbHbIX NMPOBOAOB.
B Kopnyc LUETKONepXKaTeas 3anpeccoBaHbl MaJibLbl 3, cnyxaine s
KpenJieHHs UleTKOlepxKaTenefi B KPOHIITERHAX. INanpus H30NHPOBAHK
TBEpABIM H3OJSLLHOHHLIM CJIOEM H3 SMOKCHAHOr0 KOMNnayHza, Ha KoTo-
pHifi HaJeThl H30JATOpH H3 Mpecc-MatepHana. Ha TAroBBIX 31€KTPO-
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Puc. 26. [lo6asounmiit nomoc Tarosoro saextponshrarens I -118A:

1 — npoknanka; 2 — MEMBHTKOBAR M3ONAUHS; I — megb; 4 — CEpleuRHK; 5 — zamaska [I11; 6 —
EODNYCHAR MIONALNA; 7 — KapKac KATYWKH; § — HaKOHETHHK Cep/eYHHKS

Puc. 27..&Cxeua COBIHHEHHA OOMOTOK MOMOCOB H AKOPH TAFOBOro 3JeKTPOABHraTe/A
31-118A:

A1, A2 — peipogst o6MOTKE AKOPA W A06aBOTHBIX NONKCOB; CJ1, C2 — peipofll ofMOTEH Bo30Ym-
LeHHA raapublx NONOCoB, H — Hadano o6MOoTkH; K — Konel o6MOTKH
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Puc. 28. llletounufi annapat TAroBoro saekTponsHratean M1-118A:

* g — weTKogepKateas; 6 — uweTka; ! — Kopnyc LeTKOmepXKaTens, 2 -— cTanbHas npys*una; 3 —
nanen iETKOOEPXKAaTEnR; 4 — H3OARTOp; 5 — MIeTKa; 6 — BTYAKa; 7 — WYHT; & — HAKOHEYHHK; 9 —
amopTH3aTOR

asuratensix JJI-118A npumensiorcs werkH mapku II-61 pasmepom
2 (12,5X40X60) Mmm.

Kaxpan pa3spesnas LueTKa HMeeT pe3HHOBHi aMopTH3atop 9, pe-
34Ha aMOpPTH3aTOpa 10/KHa obecneYysBaTh YNpyrocTs NPH TeMneparty-
pax or —40 1o +120°C, Tak Kak aMOpTH3aTOp NpeAHa3HaYeH NOrjo-
1ate HeGOJbUIME YAaPHl B TOJYKH, He [ONYCKas OTpHBa LIETOK OT
Kosnextopa. [lojgcoennnsiores IeTKH K KOPNyCy LETKOJAEp:KaTens c
NOMOLLUBI0 FHOKHX IIYHTOB 7, HMEIOWHX HakoHeuHmK 8. HaxaTtne iue-
TOK Ha KOJJIEKTOP OCYIUECTBJSIETCH CTaJbHBIMH MpPYXKHHAMH, OIHH KO-
Hell KOTOPOH YNHpaeTcs B Pe3HHOBHI aMOPTH3aTOp IETKH, a BTOpOH
BXOJIHT B na3 BTYJKH, KOTOpas (PHKCHpyeTcs Ha ocu wmauHToM. Pery-
JIHpPOBKA HaXaTHH OCYIUeCTBJSETCA MOBOPOTOM K (HKcauHeHl BTYJAKH
Ha OCH.

Moropuo-ocesoil nodwunnux (puc. 29) cOCTONT M3 NBYX BKIajH-
uiedi, nocrenH (pacTOYKH B OCTOBe TATOBOrO 3JEKTPOABHratens),
KPHIIKH (Wanky) H GONTOB KpenJeHus KPHIUKH MOTOPHO-OCEBOro NOA-
wxnHrKa. Bkaanbiiy MOTOPHO-OCEBBIX MOAIKIHHKOB H3rOTOBJASIOT M3
6poH3bl, BKJIaAHII KPHIUKH HMeeT OKHO jiis nofigofa cMa3ku. Kphilika
MOTOpHO-0CEBOr0 MNOALIHNHAKZ SABASETCH pe3epByapoM pJls cMa3Kh,
KOTOpas nojaercs K NOALIHNHHKY PH NOMOLIH ABYX BORJOYHBIX NOJb-
CTepHbIX makeToB I5, 3akpenneHHHX B KopoOke [4 ckobamu [3. Ko-
po6Ka MOXeT mnepemewaTscsi B Kopnyce 12, onupasice Ha 4eThipe

44

[aCTHHYATHIE NPYXHHEB 11, OJHHM KOHLOM TPHKPenJeHHbe K KOpoo-
Ke, a JpYrHM CKOJIb3filiMe MO erc nasy. [nacTuHuaTeie npyxuus I/
NpHAKHMAIOT KOPOOKY K KOpmycy, OAHOBPeMEHHO AOMyCKas nepemellle-
Hue ee B kopnyce. Kopo6ka 14 ¢ noJbCTEPHBLIM NAKETOM 15 npuKuMa-
eTcs yepe3 OTBEpPCTHE BO BKJafbiuie /6 MOTOPHO-OCEBOro MOALIBIHHEKA
K wefike npyxuHoit 9 ¢ ycunuem 40—60 H. Priuar 10 ¢ npyxnHoii 9
3akpensienbl ocsiMu [, 2 na xopnyce 12, a xopnyc Ha HHXKHell 4acTH
BaHHB KPHIIIKH MOTOpPHO-0CEBOr0 mopwknunka. Banna umeer OTCTOH-
HHK, KyAa C/IHBaeTCsi KOHIEHCAT, KOTOphidl Hepes npobKy 7 cJIHBAIOT
Hapyxy. KonuuecTBo cMa3kh B KOpoOKe ONpelesisiioT Mo ypOBHIO NO-
nnapka 4. Jl1s 3TOr0 OTKPHIBZIOT KPHILIKY 6, MONJ2BOK BCIJILIBAET H
MO pHCKAM Ha IIThipe ONMpefessioT KONHYECTBO CMasKH.

Slkopb Tsrosoro snektpopsuratens J1-118A cocrour W3 pana,
cepeyHHKa, HaXXHMHBIX WaHG, KOANEeKTOpa H o6moTkH. Ban sikops 18
(cm. prc. 24) H3rOTOBJEH M3 JErHPOBAHHOH CTaNH, MEPEXOAnl OT Of-
HOTO JHaMeTpa Balia K ApYroMy nJasHbie, NOCAN0OUHble MeCTa wiando-
BAHH, OJHH KOHEl Baja HMeeT KOHyC 1:10 ans  moOcajkH UIeCTEpHH.
LllecTepHs CTABHTCA Ha Ban B rOpAYEM COCTOSIHHH Ge3 LUMOHKH.

Cepneunnk 13 sikopsi nabpaH B3 JIHCTOB 3/I€KTPOTEXHHYECKOH CTa/H
tonmuuHo# 0,5 MM, kpafinme — 1 MM, APYr OT Apyra JIHCTBI H30JIHPO-
Bapbl nakoM. Kaxawiii auct HMeer 54 nasa u JiBa pAaa BEHTHAALKOH-

Pric. 29. MoTOpHo-0ceBof NOAWMAKAK TArOBOro nektponsuratens -1 18A:

1, 2—ock: 3 — duxcatop; ¢ — nonnapox; 5 — BTYAKa; 6 — xpbiuika; 7 — npobka; 8 — upuu;xn
_OCEBOrD TORWHIHKKA: 9 — npymHHa; 10— peigar; [/ — NNacTHHYATAR NpYXKHHA. 12 =

:3;:52? 13 — cxoba: 14— KopoBKa; [5 — naKker nonbcTepbif; [6 — BEAAIBIL; 17 — nocrens mo-

10pHO-OCEBOTO NONLNNHKKA; I8 — GonT
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Puc, 30. O6MoTKa sIKOpA TAroBoOro saektpoAsuratens 3J1-118A:
a — cxema; 6 — paspea nasa; | — KJuH; 2 — NPOKJAAKH NOL KAHK M Ha [HO naza; 3 — Wenb; 4 —

NPpOKJBAKA MEeXAY KATYIIKAMH; 5§ — H30NALUHA OT Ki ca; I — Kona -
I, 14 — naasl ceplieYHHKa; ¥ — YpPaBHHTEAbLHEIE coennmol';:: ' W FRITRIIS RIS

HeIX oTBepcThit B konHyecTse 32 wt. [lo TopuaM cepieyHHK yaepxu-
BaeTCA Ha Baly MABYMS Ha)XXHMHLIMH WIaii6aMu, KOTOpHie OJHOBpEMEH-
Ho ABnATCA W oOMOTKO;epXKatensMH. CobpaHHblii ceplleyHHK Gea
OOMOTKH NMOKPHIBAIOT IMaJbI0 H 3anekaioT. HaxuMuble wafibu nepen
YKJIanKOH OOMOTKH SIKOPA TOKPHIBAIOT CTEKJOTKAHBIO, TPONHTAHHON
B 3TOKCHIHOM JiaKe, ONPECCOBLIBAIOT H 3aNeKalor. '

KoanexTop TArosoro 3/EKTPOABHIaTens COCTOHT H3 BTYJKH, Ha-
IKHMHOrO KOHYCa, ABYX H3OJIALLHOHHBIX MaHXKerT, aao.nauuouﬂoro' -
JIHHApA, CTAXKHBIX 60JTOB, KONINEKTOPHBIX MAACTHH H IJIACTHH KOJJEK-
TOPHOr0 MHKaHHTa.

KonnexTopuble nnacTuibl BMecTe ¢ neTyliKaMH LITAMNYIOTCS H3 Me-
IoH, nerHpoBaHHOH KanMmueMm uau cepebpom. Huusa yacte xapo#
KOJUIEKTOPHOH MAACTHHBL BHNOJNHeHa B QOpMe «NaCTOYKMHA XBOCTa»
Konuyecknil BhICTYn BTYJKH B HaXKHMMHOH KOHyc BXOAAT B amoqm;
MJaCTHH H cTAruBawTcsa 12 6ontamu. Konnexkrophsie maacTuHsl H30H-
pYIOTCH JIpYr OT Apyra KOJJEKTOpHBIM MHKaHHTOM TOMILHHOH 1,2 MM
2 OT KOHYCA — MHKaHHTOBbIM HHJHHIPOM H MaHXeTaMH -ro.m'uunoﬁ
2 MM. BeicTynamowmii KOHen MaHXeThl 3alHiueH GaHaa)oM H3 CTeK-
NAHHOH JIEHTH!, MOKPHITHIM CBepXy 3Manbio. B npopesu nerywxos Bna-
HBAIOT KOHUBI CeKuuil 06MOTKH sikops. Kaxnas yeTsepras mnnacTehHa

HMeer Gosee rayGOKylo npopeab, B Hee
BNaHBalT KOH -
HOH OGMOTKH. ’ RS
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O6MOTKa sIKOpsi NeTiieBasi C YPaBHHTENbHBIMH COENHHEHHAMH H
smeer war no nasam 1—14, no xonnekropy — 1—2 (pHc. 30, a). Ka-
Tymka o6MoTKa (pHC. 30, 6) COCTOBT M3 HEThIpeX PacroJoKeHHbX 10
mupune nasa cexunil. Kaxnas cexuHs COCTOMT H3 TPEX NPOBOEHHKOB,
paCTOJIOMENHBIX TO BHICOTE Na3a. B nasy kaTyllKa H30JIKpOBaHa Tpe-
Msi CIOSIMH BNIOJYNEPEKPHILLY CTEKIOCHIONRHRTOBOR JEHTH TOJIIHHOA
0,1 MM H OZIHHM CJIOEM BROJYTNEpPEeKphIlTy CTEKASTHHON JIEHTH! TOJIHHOH
0,1 Mm. Yiepxupaercs OOMOTKa B 1123y CTEKJIOTEKCTOJNHTOBHIM KJIHHOM,
Ha JIKO Ma3a H NOJ KJIHH YKJIaIbiBaIOTCHA TPOKJANKH 2 H3 CTeKJOTeK-
cronuTa TonusHol 0,35 mM. B 3anHHX 0GOBHIX 9aCTAX O6MOTKH MexX-
1y CEKIHAMH YCT2HABIKBAIOTCS MPOKJA/AKH H3 CTEKJIONEHTH, 2 nepen-
Hue N0GOBble YACTH HMEIOT MeXJy BHTKaMH CeKuHii TNpOK/IajKH H3
catonbl. KOHIB KaTyllek B H3rnGax H3ONHPYIOTCA OLHHM CJIOEM nosna-
MEAHOH muenkn Toawnsok 0,04 M. B no6oBLIX HacTax o6MOTKa SIKOPA
yAepKHBAETCs CTEKNOGAH2XKAMH, KOTOPHIE B MpOLecce cyLIKH 3aneka-
JOT, T. €. OHH CTAHOBATCH MOHONHTHBIMH. [lof mepenHHMH JNI060BEIMH
yacTAMM OOGMOTKM SKOpS HaxOasiTCs YpaBHHTeNbHbie COeNHHEHHSH, Bhi-
noAHEeHHbie H3 M€k, LUar ypapHHTeIbHBIX COGJIHHEHHHA N0 KOJJIEKTOPY
1—109, 5—113.

Bpamarouyii MOMEHT OT TArOBOrO 3JIEKTPOJBHraTeJs Ha och KoJec-
HOH naphbl nepejaeTcs npH MOMOLUH peayliel (maJiofl) LWeCTEpHH, Ha-
npeccoBaHHON Ha Basl SKOpS, H BELOMOro ay6uaroro Kojieca, Hamnpecco-
BaHHOro Ha Och KonecHoll napsl. Benymas mectephs H BelOMOE ay6bua-
T6€ KONeco 3aKphiTh KOXKyXoM (puc. 31), COCTOAIUAM H3 ABYX qacrefi —
pepxHneil I u unxnedt 12, coeNNHHEHHBIX BoJTaMH ¢ 3alUNJAHHTOBa2HHbIMH
rafikaMu. KOXyXx cBapHOH KOHCTPYKUHH H3 CTaJIbHBHIX JIECTOB TOJIULH-

) 7

NN A

Puc. 31. Koxkyx 3y6uaToft nepenays:

1 — BEpPXHAR 9aCTb KOMYyXa; 2 — ckobb; 3 — pebpa wmectkocTH, 4, 9, ! — GOHKH; § — DOJYKONL-
o finoe; 6 — npoknanxu; 7 — GoaTh; & — HAKNAAKE YNNOTHHTENLHbIE; 10 — ynnotHeuue; 12 —
HHMHAA BACTh KOWYXa; /3 — rOpnoBMHa [N IBNHBKH MAcaa
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no#t oT 3 no 7 MM. BOKOBHHEBI KOXKYXa €O CTOPOHBI TAIOBOTO 3JIEKTpO-
JBHraTeisl u3rOTOBJIEHb K3 JIHCTOB TOJILIKHOM 7 MM, @ €O CTOpPOHHI OyK-
cbl —4 MM. Ha nBcTax koXyxa co ctoponsl OyKchl BHIUITaMNOBaHbBI
pebpa xectkocTy 3. Ha nuxnedi u BepxHefl MOJOBHHKAaX KOXYXa B Me-
CTax COeJHHeHHS HMEIOTCA YIJIOTHHTeNbHble Haknaaku 8. Ins noBbl-
IIEHHA MPOYHOCTH K KOXKYXY CHapy»u N0 NepHMETpY B OTAelibHbiX Me-
CTax TpHBapeHbl HAKNaJKH H OXBaThBaioliHe ckoOn 2. Uto6u npeny-
NpeHTh BHITeKaHHe Macsia K3 KOXKYXa cO CTOPOHbLI TArOBOrO ABHraTess
B na3, o6pa3oBaHBbil YNIOTHAIOMWNME HaKnaakaMu 8, saknansipaercs
ynnothenHe 10. lns ofecneueHnss cXKaTHA YMJOTHAIOIEro KOJbLa
MeXJly BepXHeH H HHMKHell YacTAMH KOXYXa NO JIHHMH pa3beMa Ipe-
AYCMOTpeH 3a30p 3 MM 32 CYeT NPOKA3A0K 6, yNnOXKEeHHBX MOJA Jambl.
Co cTopoHBl GyKCH yNJIOTHEHHE JOCTHraeTcs 3a cyeT OTGOHHOrO nony-
KoJblia §, YKpenJieHHOro Ha cTeHKe BepXHeH 4acTH KOXKyXa, H OTGOH-
HOro xoJbua Ha BenOMOH wecTepre, ['opnopuna 13 umeer nabupuHTO-
BOE ynuioTHeHue. KOXYX KpemHTCs K OCTOBY TAIOBOrO ABHraTens Tpe-
M GonTaMu: 1Ba, BBepHYThie B GOHKH 9 ¥ /1, KPenaT HMIKHIOW NOJO-
BHHY KOXYX@, a OHH, BBepHYTHIH B GOHKY 4,— BEDXHIO0 YacTh KO-
Kyxa.

KonTpossHuie sonpock

1. HasnauenHe M TexHHYeCKas XapaKTePHCTHKa THIOBHIX 3JeKTpoLBHratesef.
2. -Ha3navenne H ycTpORCTBO OCHOBHHX CGOPOMMHX eAWHHL, TAFOBHX 3JEKTPO-
ABHratenef.

3. Cxema coenunennsi 0OMOTOK rNIaBHBX B 1062BOYHEX M10/110COB,
4. Ha3naverne u yerpofictso 3y6uaTtofi nepeaaus.

-2.5. BCMOMOT ATENbHbIE
INEKTPHUYECKME MALLIMHDI

Boabyouteau u acnomozaresvubie 2enepartopst Ha TemaOBO33aX C
INEKTPHYECKOH mnepenayell nepeMeHHO-NOCTOSHHOrO TOKa OGecneys-
BaloT paboTy B PasNHYHBIX pexxuMmax. XapaKTepuCTHKH BO30ynuTenei
H BCNOMOraTeJhHbBIX reHepaToOpoB npHsejens B Taba. 8 u 9

Ta6aunua 8
3 Mou- : yq
Ty :’;’:2‘”‘" Cepua Tennososa nooc‘iu'-:a. l::i:::. Tf,“;'“,. nn:&man.
kBT B Rk Min—1!
MBT-25/9 |TaM2, TOM2M 5,6 75 75 2000
B-600 2T3210M, TITI60, 20,6 165 125 1800
2731160, M62, 2M62,
2T310B
BC-650 T3I170, 213116, 26 287 146 3300
T3M7 (220 I'u)

Ta6baunua 9§

Mow- Hanps- Cuna Hacrora
T:;: il pnsintboy CepHs Tennososa m:%rm:. Jﬁeaﬁe. Toxs, mpERIE,
MBr-25/11 T3M2, TOM2M 5,75 75 77 2000
BI'T-275/120 |2T310M, T3II60, 12 75 160 1800
' 2T3I160, M62, 2M62, )

2T310B
rncr 2T3121, 2T3116, 50 110 465 3300

T3M70 '
21cr TIM7 55 110 500 2000

leyxmawunnniii azpezar tennosozo TIM2, TIM2M, T31, T32,
TOMI1 cocTonT M3 BenomoraTenbHoro rexeparopa MBI-25/11 u sos-
G6ynutens MBT-25/9 (puc. 32). ITo camOBEHTHAHpyeMas MalUBHa
3alHIEHHOro Henosnenus. Bewtunstop uentpo6GexHOro THnA, pac-
TNOJIOXKeHHHHl B CepeiMHe arperara, 3acachlBaeT BO3JyX CO CTOPOHH
KOJJIEKTOPOB K BbIOpachiBaeT ero 4Yepea OTBEPCTHE CETKH, 3aKphiBalo-
el BepXHue BHIPE3bl B LEHTPanbHOM uacTy CTanuHbl. BoaGyautenn
npefHa3HayeH AN NHTaHHA HE3aBHCHMOH OOMOTKH BO3GYXIEHHA
TArOBOrO FeHepaTopa, a BCNOMOraTejbHHI reHepaTop nutaer 06-

4 5 5§ 7 & 39

Puc. 32. [eyxMawnuubift arperat ¢ Bo3ByIuTenem MBT-25/9 u BCNOMOraTeabLHBIM
resepatopom MBI-25/11:

§ — wapukoposiunusg: 2, 17 — NONUHIHHKOBLIE UIHTEI BO3BYIHTEAS H BCHOMOYaTelBHOTO Fexe-
pampa;p 3, 16 — konnekTOph; 4, 19 — WeTkojepmarenu; §, [5 — OOMOTKH RKODR, 6—tepne-mmf
rAaBHOro nodioca BosGyaHTEAR; 7, 13 — CT2HMEEL BO3GYAHTENS H BCNOMUTATENLHOIO rEHepnaTopa;
8, 14— cepnednHKH sKoped poz0VIHTeNs H BCOOMOTATeNLHOTO TeHeparTopa, 9 — nHbdepesHanb-
Haf ofMoTKa BO3OyanTensn; 10— napansienbnas oOMOTKZ BO3OYXLenHs vosbyanTens; Il — BeH-
THARTOpHOE Kohect, [2 — rAaHHBIR NOAHK BCIOMOTETEALHOTO TEHEPATODE, 18 — Ban RKODH
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MOTKY napaJjijieibHOro BO30YyXKIeHHs BO36GyAHTessl, LenH ynpapJeHHs,
BCMOMOraTe/ibHble Llens, a TaKkKe CAYMHT IS 3apsillKH aKKyMyns-
TOpHOH GaTapen. J\ByXMallHHHBIfi arperat COCTOHT K3 CJEAYIOLHX
OCHOBHBIX 4YaCTeH: CTaHHWHb BO3OYNHTENS H BCHOMOraTejbHOTO reHe-
paTopa, HX SIKOpei, KOJNEKTOPOB, LUEeTKOepKaTeeil, rNaBHBIX B A0-
62aBOYHBIX TOJIOCOB, BEHTHASTOPA H NMONIKNHHKOB.

Cranunnl 7, 13 Bo36yauTenss M BCNOMOraTeabHOTO reHepartopa co-
CTaBNAIT OOk pasbeMublfi Kopnyc. Mexny co6o#i crammem cra-
HyThl GonTamu. CHu3y K HHM NpHBZpeHbl YeThipe Jansl AJs Kpen-
JIEHHs1 IBYXMalHHHOrO arperara.

Bos6ydureas MBT-25/9. K crannne Bo36yautens 7 KpenaTcd ye-
Thipe rAasHBIX nonioca. Kaxawbii raasubifi nonoc BosGyaurtens co-
CTOHT K3 CepieyHHKa H o6MoTKh. Cepneunukn 6 nabpanbl U3 CTanb-
HBIX JIHCTOB TONIMKHOAW 2 MM H pasjielebl JaTyHHOH NPOKAamKOH
Ha JBeé 4acTH HepPaBHOTO ceveHMs. YacTh cepaeyHHKa MeHblllero ce-
YeHHs (macbilieHHas) OXBaThiBaeTcs AHGdEPeHUHANLHON 06MOTKON
9, uMeiomell ceMb BHTKOB H3 MEZHOH MNOJNOCH paaMepom 2,63
X47 wmm. TNapannenpnan o6MoTKa BO36YHKnehus 10 oXpaThBaer obe
HaCTH ceplevyHHKa (HaCHILLEHHYIO H HEHaCHIIleHHYI0) H HMeer 242
BHTKa H3 H301MPOBAaHHOrO MefHOTO nposona Mapku I1BJ] JHaMeTpPOM
1,95 mM. B cobpannoM Buze KaTyWKH OOGMOTOK KOMnayHAHpOBaHH
H NOKPBITH 3Mmanbio. Katyuixu o6motok BO36YAHTE I BHINOJHAIOTCH
C OTKPHITHIMH H MNepeKPeliHBaIOIHMHCH BHIBOAAaMH. MarwuTHbe no-
TOKH NapaanenbhHolt H nHddepenunanbroli  06MOTOK Hanpasliennl
BCTPEYHO, MOITOMY MOTOK noj o6uleH YacThi0 mnoJoca onpepensiercs
Pa3HOCTbIO STHX MOTOKOB. DJEKTPOABUKYINAs cHAa, HHIYKTHPyeMas
PE3YNbTHPYIOLKHM MOTOKOM, CyMMHpyeTcs C 3. 7. c., HHAYKTHPYeMOH
MariHTHBIM NOTOKOM NapaJJiesbHO OGMOTKH APYrofi yacT noJswca,
H C yBenHyeHHEM TOKa reHepaTopa yMeHbllaerca. Takas Xapakre-
PHCTHKa BO36GYAHTENs coajaer THNEePOONHYECKYI0 BHELIHIOI Xapak-
TEPHCTHKY TArOBOrO reHepatopa.

K topuy cranuum BO3GYIHTeNsl KPENHTCH NOMIIHNHKKOBLI IUHT
- 718 HEM YCTAaHOBNEHZ H30JHPOBAHHAA TPABEPCA C YETHIPbMS IieT-
Konepxarenamu. Tpaeepca monyckaer cusur LieTKOlepKaTenell npH
HX YyCT2aHOBKe B HeHTpanbHOe moJoXenne. B kaximii LIeTKOepxKa-
Telb YCTaHAB/IHBA€TCsi MO ONHOH lleTKe Mapku 3I'Y pasMepoM
12,5X 44X 40 MM. Haxathe na LIeTKy A0JMXKHO G6uTh 10—11 H.
B uentpe momwMnEEKOBHE mMT HMeer FHe3J10 1N YCTAHOBKH Kam-
Cynbl nopwmnuuka. [lo sany nonocts nomwHnuuka yIJIOTHAETCS Ja-
GHPHHTOBHIM YIIOTHEHHeM, a8 CHaPyXH — KPBILIKOH.

Slkope BO36ynmTens coctomt ua CeplieYHHKa, 06MOTKH 5, KoaJsek-
T0pa 3 u Bana /8. Cepreunux HabpaH H3 JIHCTOB 3JIEKTPOTEXHHYe-
CKOH CTany TOAWHHON 0,5 MM, Cepneunnk Bosbynurtens or cepaey-
HHK2 BCNOMOraTeNLHOIO reHepaTopa OTHeNeH MALHHTHLIM 3KPaHOM,
COCTOSIEM M3 26 naryHueix aucto. Ha Baly CepleYyHHK YNepKH-
BAETCs WINOHKOH. JINCTH ceprieuHuka mmeror 45 Nasos, Kyaa yKiaafbl-
BaeTcsl BONHOBas NBYXCAOAHasi 06MOTKa w3 NPAMOYrONLHOTO H30JH-
PoBanHoro nposona Mapxu [IBJ] pasmepom 1,6X69 mm. Kaxpan
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' Puc. 33. Cekunsi o6MOTKH sKops (a) W ee pacnonoxenwe B nasy {(6) sxopa Bosby-

nautenss MBT-25/9: a
I — rerRuakcopuifl KnHu, 2 — GyMara, npoNHTAHHAR B JNaKe; STnnxaHuwnaa Oyuara; 4 — neu
Ta 6aTHcTOHaN; 5, § — NpoKAanKH MHKauuTOBble; § — npeccunas; 7 — Melb

CeKLHS COCTOHT H3 Tpex nposoaunkos (puc. 33). B nas cepneunrka
YKAafblBAIOTCHA JBe NOJYCeKUHH. MeXay CeKUHSAMH H Ha OHO na3a
YK1a[BBAIOTCA MHKaHHTOBBe mnpokaankd. OOMOTKa B na3ax ynep-
JHB3ETCH reTHHAKCOBHIMH KJHHBAMH, a J06OBHE 4YacTH OOMOTKH
YIepKHBaIOTCA 6aHna)XaMH H3 npoBOJoKy auamerpom 1,2 mm. KoHub
CeKLHit OOGMOTKH SIKOPSl NMPHNasiHbl K MeTylIKaM KOJITEKTOPHBIX mnJjac-
teH. llar o6MoTkH no nasam 1—11, no koanekropy 1—68. Koasek-
TOp BO36yanTens comepHT 135 naacTHH.

b)
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Puc. 34. O6moTKa SIKOpA BCnoMoraTenbHoro redepatopa MBI-25/11:

a — cextiun; O — pacnonoxenHe OGMOTKH B nasy; 6 — cxema: | — nponHTanKas B nake Gymara:
2 — MHKauWToBaw Oywara; §— JewTa OaTHCTOBAS, NPONHTAHHAR B Jake; 4 -— NpoKnagka H3
npecclinaea; 5 — npecciunan; 6 — Meny; 7 — MMXaHWTOBAR NPOKAagKa
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Bcrnomozateavnoui 2enepatrop MBI-25[11. Ou snsercs remepa-
TOPOM NOCTOSIHHOTO TOKA NapajijieibHoro Boabyxjenns. Maruuthas
cHcTeMa (cM. pHc. 32) cOcTOMT M3 crammmb I3, wecTw raasHbix 12
H wects A062BouHBIX nosocoB. CepieuHMKH CAaBHbIX NOJIOCOB Ha-
6paHbl M3 CTaNbHBIX JIHCTOB TOJIUHHOH 2 MM, KOTOpHe CKpemnJieHbl
cTajbHBIMH 3akaenkamH. Katyuika raasuoro nonioca umeer 394 sutka
nposona Mapku I1BJ1 nuamerpom 1,56 MM, ynoxennnx B 14 choes.
Conporupienne 06MOTKH BO36YXneHns npH TeMnepatype 15°C pasho

Om.

Cepreunuks N06aBOYHBIX NOMOCOB JIHTHE CTa/bHbIE, KaTYIIKK
HamoTausl u3 meau MI'M paamepom 0,8 X30 mm.

Cepreynnk sKOps HaGpPaH M3 JNHCTOB 3/MEKTPOTEXHHUECKOH cTanm
ToMUKHHOH 0,5 MM. JIHCTH HMEIOT BeHTHJAALHOHHBE OTBEpPCTHA, Na3
ANA WNOHKKH M 46 nasos, Kylna ykaAanbiBaeTcs BOJHOBas OOMOTKa C
AByMsi napaijelbHbiMH BeTBAMH. CeKUHs OGMOTKH BHIOJHEHZ H3
NpsIMOyronibHOft Mend pasmepom 1,56X5,1 MM c wusonsumeit IBJL.
Ona coctout ua aByx BHTKOB (pHc. 34). B nasax cekuun YAEPHH-
BAIOTCA TPOBOJIOYHHIM GanfiaxoM. JIOGOBHe YacTH B MecTax HaMOTKM
GaHpakel JONOJNIHHTENLHO H30NHPOBaHb. O6MOTKa SIKOPS HMeeT miar
no naszam |—8, no koanekropy — 1—32. Konnexrop Bcrnomoratens-
HOTO reHeparopa co6paH H3 92 naacTHH.

ITpusod deyxmawunnozo azpezara Tennososa TIM2. JAByxmaluuny-
KBl arperaT NMPHBONMTCA BO BpalleHue OT MIKHBA, MOCAXKEHHOrO Ha
XBOCTOBHK Bajla THrOBOrO reHepaTOpa MOCPENCTBOM JEBATH KJHHO-
BhHIX peMHefl, BeIOMOro WIKHBA, BaJla, NaKeTHOM MAACTHHYATOR MyQTH
(puc. 35). Beuny 3HaunTeNnHON NMKHB Ban npusona 16 umeer onopy
€O ChepHYECKHM IIaPHKOMOALIMNHHKOM 12, KOTOPbLIfi BOCNIPHHHMaeT
YCHTHE OT HaTsXeHHs pemHued. Ban npusona c onopo#t n asyxma-
IINHHBIA arperaT CMOHTHPOBaHH Ha o6wWwefi niaute 1. [lnura, xopnyc
ONMOPH H Janbl NBYXMalIHKHHOIO arperata HMeIOT Ma3W s BO3-
MOXHOCTH MepeMelleHHs NBYXMaUIHHHOrO arperata NPH HaTAMXEeHHH
peMued. [lnactunvaras mydra KOMIEHCHPYeT NOTPeIHOCTH yCTaHOBKH
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Puc. 35. Tlpuson aByxMalmHHOro arperata:

I — nruta; 2 — Gontel Kpennemss KOpnyca onopu; 3 — npoknaoke NHpOBOuNHEE; 4§ — -
& — Gonr ynopuwtf; 6 — WKHB Beaombifi; 7, [7, 22 — rafiku: s—npoxp:;iunppaape;:aﬁue- SE;:$;:
KA pacnopuas; 10 — wpbiwka; ff, 20— GonTw; 12 — UWADHKONOMIMNKKK: 13 — npecc-Macnenka:
14 — kopnyc onopel; 15 — sofinosnoe YIIoTHeHHe; 16 — pan; [8 — wafifa; [9 — JLHCKH nydrm'-
2/ — norymydra BELOMas; 23 — 6ONT KPCNACHRA ABYXMALIHHHOIO arperara i
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Puc. 36. syxmamunnuft arperat tvna A-706B (npomosbumift paspes):

1 -— KonnekTOp; 2 — NOJIIMNHMK; 3 - TpaBepca; 4 — WleTKOAePKaTeab; 5 — oOMOTER AKOpH; 6 —
CEepleYHHK AKOpR; 7 — cTanHHa BoslylMTens; § — cepuesMHE raapHoro nomwoca; 9 — ofMOTKa He-
saBMcHMOro Bo3by:newHs Bo3GYmHTens; J0 — pasMaramvHBalOmMas oOMOTKa BOIGYmHTEnm: I —
GOATH KpenneHHA CTAHMMMBL 12 — BeMTHARTODP; I3 — CTAMHHA BCIOMOrATEALHOTO redepaTtopa; J4-——
O0MOTKE NapanfieNbHOro BOSCYMIEHHA BCNOMOIATEALHONO TEHEpPATOPa; I5 — KOMTAKTHHE KOJABLA;
16 — BTY/IKa KOANEKTOPA BCHOOMOraTeNLHOroe rewepatops; I7 — KOAbyO; J8 — Kamcysa NOAMBOME-
xa; 19— Ban

BaJla MpHBOJA2 OTHOCHTeJAbHO OCH JABYXMAUIHHHOTO arperarta. HManom
OCH BaNa OTHOCHTEJbHO OCH [BYXMAaIIHHHOINO arperara HOMYyCKaeTcs
He Gonee 0,3 MM na naune 300 mM. CoOCHOCTL NMPH WEHTPOBKe JO-
nycKaeTcs MOCTaHOBKO# npokiaafok 3. [locse ueHTpoBKH nosoxenHe
Kopnyca onopul /4 Ha nuauTe QUKCHPYeTCS KOHHUECKHMH WTHOTaMH
4, noJloXeHHe NBYXMAlIHHHOrO arperara — NPHUBAPHLIMH yNOpPaMH.

[nacturyaras mydra npusona cocTout H3 18 nuckop 19 ua mpy-
¥MHUHAeA NHCTOBOH cTanax toawnHoM 0,5 MM. JIHCKM uMeloT iecTb
orsepcTrii. [laker auckoB TpeMsi 6oiTaMu (4epe3 OAMH) NMpPHKpenseH
K Beiyuiedl noaymypre, HanpeccoBanHOH Ha Ban 16, u TpeMs 6oATaMu
(TaKxe uepes oaun 60AT) —K BeJOMOR nonyMydre 21, nocameHHOH
Ha KOHYCHBIH XBOCTOBHK Baja NIBYXMalUWHHOTO arperara.

Ilpu ycranoBKe npuBoja NBYXMaluMHHOro arperata B cGope Ha
TenJoBo3e BO H30exaHHe nepeKocoB peMHell HeOOXOAHMO, YTOOH Ha-
PYXHHM TOpel BeNOMOro IIKMBa 6 COBNajaid C TOPUOM Beflyliero
TOpua. TO JOCTHraeTc mepeMelleHHeM WKHBa 6 Ha Baiy 3a cuer
BHIEMKH HJIH TIOCTAaHOBKH MPOK/AamoK &.

Heyxmawunnol azpezar A-7065 (puc. 36). On ycTaHoBieH Ha
Tenyiopozax 2TI10M, 2T310B, 2M62, TAI160 u COCTOHT M3 BCIOMO-
raresbHoro reseparopa BI'T-275/120, npeamasnauennoro nis nura-
HHA Lienefl ynpaBNieHHs, OCBelLeHHs, Pa3MarHHYHBaoWwed O6MOTKH
BO3OYIHTENS W 3apAia aKKyMyJMSTOPHO# Gatapen ® Bo3GynuTeNst
B-600 nns nutamus HeaaBucuMofi OGMOTKH BO30YKNeHHA TArOBOroO
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redepatopa. JlyxmawnHHHf arperatr A-706B sawmmensoro wucnos-
HeHHA C CAMOBEHTHJIsILKEH.

Cramunpt 7 u I3 coepuHensl GONTaMM, K HHM NpPHBapeHH Janh
ANisi KpenJieHHs W NpOYIUKWHBl ANis TP2HCNOPTHPOBKH. B cpedneit yactn
CT2HHHBl PacnofiOXeHbl BeHTHJSLHOHHBIE OTBepCTHA ¢ cerKamu. Ha-
HYTPH K CTaHHHaM GOJATaMH KpenaTCs cepleuHHKn 6 riasmblX H JIO-
6aBounbiXx nosiocos. Cep/ieYHHKH I/IaBHBIX NOJIOCOB HaGpaHbB K3
JIACTOBOH CTalu M CTAHYTH 3akjdenkaMi. Ha ceppeunuke rnasnoro
nonioca BO3OYNHTeNs Pacno/OXeHb KaTylka 0OMOTKH He3aBHCHMOFO
BO30yXKneHus Bo3OymuTens 9, nosyuarmollas NMHTaHHe OT aMIJIHCTATa,
H KaTyllKa pasMarHuunBamolleli o6MoTkH 10, moJyyaowas nHTaHHe
OT BCNOMOraTenbHOro reneparopa. Ha ceppeunnke rnasnoro moJioca
BCIOMOraTe/lbHOr0 reHeparopa HaMOTaHa KaTyllKa napaJiesibHoro
Bo3bymnenns I14. Katyulkn HMEIOT OTKpPHITHE K NepeKpellenHble
BHIBOBI, OT KOPHNYyCa OHM H30JIHDOBAHH MHKaJieHTOH u TadTaHO#M
nenToH. [lnsi npenoTspallienHs OT NPONOJBLHOrO CABHIZ  KaTyuleK
MeXJly HHMH H GalIMakoM cepJieYHHKZ YCTaHaBJHBAIOT NPYXHHHble
paMKH. B KaX/10fi CTaHHHe YKPenJsleHO NMo nsTh A06ABOYHHX MOJIOCOB
(MecTo wmiecToro mosmoca 3aHATO BHIBOAAMH O6MOTKH). CepheuHnKn
N06aBOYHBIX NOJIOCOB BCMOMOTATeNIbHOTO reHepaTopa ‘W BO3GymHTeNs
JIHTHIE CTajbHble, KATYUWIKH ONHHAKOBH H W3OJHPOBaHH MHKaJeHTOH
H TadTAHOA Jentol. K TopuaM cranmmb KpensTca "MOAWHNHHKOBHE
WHTEL. K MOAIKMNHAKOBLIM LIHTaM KPenstcsi H3OASUHOKHBE TPaBepchl,
HMelOllHe no UlecTe LueTKonepxKateneli. Kopnyca iieTrkomepxarenes
OTJIHTBl H3 naTyHH. B kaxnawlfi Kopnyc ycTaHaBauBaeTcs no ORHOM
wetke Mapk II'-4. Haxatue na meTKy coanaercs cCnHpaJbHEIMH npy-
KHHaMH B npenenax 11—20 H. Ilpu ycrakoske Tpapepc mpeaycMor-
PeHa BO3IMOMHOCTh HX TepeMmellleHHS U YCTaHOBKH Ha HeATpaJH.
B uenTpe NOMIIMNHHKOBHIX IIHTOB MMEIOTCH rHe3na, Kylla BCTaB-
JAIOTCA KancyJsl ¢ nojHnHHkamMy. [losocth momunnuukos no sany
YIVIOTHAIOTCS JIAOHPHHTOBbIM yYNNOTHEHHEM, a CHAapyXH €O CTOPOHH
BO30YNHTENN — KPHILKOH,

SIkops BCIOMOraTenbHOTO renepaTopa BO30yNHTeNs CMOHTHPO-
BaHbl Ha obllem Baly 19, KOTOPHIH OnMpaeTcs Ha MIapPHKONOALIKN-
HHKH. CepAeyHHKH sKOpeli HabpaWsl B3 JHCTOB CTanH TOJMLHHON
0.5 MM, KOTOpHe HacameHH Ha Bajn M YAEPXKHBAIOTCA Ha HeM KOp-
fyCaMu KOJINEKTOPOB u O6GMOTKopepkartensiMu. Ynciao nasos, pas-
MEpPH na3a, INKHA CepaeyHHKOB, pa3aMephl OOMOTOK HAKOpell W YHCJO
KOJJIEKTOPHBIX MAACTHH M8 06eMX MallHH OfHMHAKOBH. B 44 OTKpBI-
THIX NMasax yKJaNblBaeTCsi BOJIHOBas IBYXCJOfiHasi O6GMOTKZ C LIArOM
no nasaMm 1—8, no Kossektopy — |—44, B nasax cepueuHHKa W Ha
7060BBIX BbUleTaX O6MOTKAa 3aKpenJieHa CTajlbHBIMH NPOBOJIOYHEIMH
6anpaxaMu, nox KOTOphie MOLJIONKEH 3/IEKTPOKAPTOH M MHKaHHT.

Konnektopsl apouynoro THna onpeccopanbl nnacrmaccon. Bryinxa
16 KonnekTOpa BCMOMOraTeLHOrO reHepaTopa ymJIHHEHZ M Ha Hee
Hacaxenbl 1pa Konibua 15, coefMHeHHble C NBYMS KOJJNEKTOPHBIMH
TIaCTHHAMH, PaCnoJIOKEHHBIMH N0 OKPYXHOCTH Ha DAcCTOSHHH MNO-
JIIOCHOTO JleJIeHHs H NMpefHa3HaueHHBMH JUIA CheMa TNepeMeHHOro Ha-
MpsXeHHs NHTAHHA PafHOCTAHUMK TeroBo3a. JlByXMauIHHHHA
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Puc. 37. Cxema coenuHeHHs oOMOTOK AByXMawHHHOre arperata A-7066 (sHn co
CTOPOHH KOJJIEKTOpa):
a — penoMoraTenbuoroe reweparopa BIT-275/120; 6 — poaGyaurens B-600; [, [ — wavano W

napaanenbHoro Boabymnenus; A, AH — wavano w xowey obmotxu skops; Hl,
xf?m‘“v—ono;:;:xu"n ugueu O6MOTKH He3aBHCHMOro BosBywpewus; H2, HH? — nasano W xoney pas-

uarpnsHBalouel oBMOTKH

arperat OX/1aXK2eTCA COGCTBEHHBIM BEHTHAATOPOM 12 ueHTpoGeKHOTO
THNA, 3aKPerJleHHbIM Ha BaJly AKOPA B CPellHel 4acTH MeXJy SKOpAMH
BO36yauTENst H BCOMOraTeJbHOro reHeparopa. Oxzaxjaaiolwuii BO3-
OyX IS KaXAOH MallHHB 3aCachiBaeTcsl Yepe3 HHXKHHe OTKphbIThle
YACTH NOJUIMMHHKOBHIX LIHTOB, OMbIBaeT TOBEPXHOCTH KOJJIEKTOPOB,
NOJMIOCOB H sIKOpeil, 2 KPOMe TOrO, NMPOXOAHT napaijiefibHO 4Yepes
MOJIOCTH KOJIIEKTOPOB H BEHTHJIALHOHHHE OTBEPCTHR CepAEYHHKOB
sIKOpeii, 3aTeM HarpeThli#l BO3[yX BHOpachHBaeTCa Yepe3 BEHTHJSIIHOH-
HBIE OTBEPCTHS B CepefliHe CTaHHHBL

CxeMBl BHYTPEHHHX COeJHHEHHH BCNOMOTaTe/IbHOrO reHepaTopa H
BO306yaHTenss npueefiennl Ha puc. 37. Karywkn nomocos Bcex 06-
MOTOK, 2 TaKXe OGMOTKH n06aBOYHBIX MOMNIOCOB H AKOped COellHHEeHbl
nocJjiel0BaTeJibHO.

Ha tennopozax 2T3116, TAM7, T3I170 ana nHTaHHA OOGMOTKH
B030yXIeHHs THATOBOrO reHepaTopa HCMOJIb3yeTcs CHHXPOHHBIH reHe-
Patop, mepemMeHHOe HampsXKeHHe KOTOPOro npeiBapHTE/ibHO BLINPAM-
JsieTCH Ha NoNyynpapjiseMOM BHINPSAMHTese, —

Boabydureay nepemennozo toka BC-650B (puc. 38) cocToMT H3
CTaTtopa, AKOps, NOALIHNHHKOBEIX IUHTOB, NOJUIKIIHHKOB, \LIETKOAEP-
xkatenell. Ctatop BO3OyAnTeNs COCTOMT H3 CTAaHHHH &, H3roTOBJIEH-
HOH M3 JIHCTOBOM CTajiH, B KOTOPOH YCTaHOBJIEHO BOCEMb TNOJIOCOB
MOHOGJI0UHO KOHCTPYKUMH. Jlns kpersienHs BO3OGyaHTels K CTaHHHe
NpHBapeHH JianH, @ ANsl ero TPaHCIOPTHPOBKH — npoyluuusl. [Tomoc
BO30yuTeNs COCTOMT H3 CepieynHka M OOMOTKH. CeplleyHHK noJioca
14 nabpan W3 WITaMNOBaHHLIX JIHCTOB 3JEKTPOTEXHHYECKOR CTasM,
CnpeccOBaH H CTHAHYT 3akjenkaMH. Katylukn noaiocoB /5 coelHHeHH
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& 9 w1 i bA| 1% 1516 Puc. 38. Bosbynxrens BC-650B (nponoabHuifi v nonepeunnifi paspess):
LY 3y

< I — HapyXHan bIIKA NOJL 2 — ynop KoAbUO; § — WAPpHKONOAWMKNHKK; ¢ — ynAoT-
\" HHTEALHOE KOMbLO; § — BHYTPEHHAA KpHIUKA NOAWHNMHKA; 6, f7 — NOAIUHNHHKOBbE WHTH; 7 —
papepca; & - CT 9 — KOHTaKTHbie Konula, 10 — sKopb; II — oOMOTKa sikops; 12 — ceppes-
4 HMK sxops boaGyamtens: I3 — crexnobanpam; [4 — ceplednMK noAwca; [5 — KATYWKA noalca;
'II ' 16 — pentrAsTOp; 18 — Ban; 19 — weTkonepKaTenk; 20 — nas Akopa:; 2/ — TpybKa noaBOpa «CMa3-
17 KH K NOOIIHMHHKY

4

N

=~

39). Maonsuna noJocHEIX KaTyllleKk BHNOJIHeHa H3 MaTepHanoB Khacca
P F. TlponHTka KaTyWKH H CepAeYHHKa MOJCca NMPOH3BOAHTCH B c6ope
\ B 3MOKCHJHOM KOMnayojpe. B GauiMaku mosiocoB BCTpOeHa KOPOTKO-
3aMKHYTas aeMn@epHas o6MOTKA B BHIe MeJHHIX CTepXHe#l xpyrioro
L_% H NPSIMOYFONILHOrO CeYeHHH.

& TOpUaM CTaHuHBl KpensTcs GOATaMH NOAUIMMHHKOBBIE L{HTHL.
K nepennemy nommunHukopoMy wmty 6 (cM. puc. 38) Kpenutcs
naacTMaccosasi TpaBepca, a K nell werkoaepxarenu 19. llletkonep-
WKaTelH cOeflHHeHB TOKOCOOPHBIMH IuMHaMH. KOHCTpyKuMs weTkonmep-
Katensi yHH(QHUHPOBAHA CO LIETKOLEpIKaTeNeM THArOBOTO reHepatopa
IC-501A. B kaxpwii weTKopep)Kartelb YCTaHaBJHBaeTcs lueTKa
Mapku 3-4 paamepom 25X 32X 64 MM C pe3HHOBHIM aMOPTH3ATOPOM.

+ Hajatne Ha 1werKy coanaercs npyxuHo#l B nmpepneaax 17—18 H.
Hapyxnas o6GofiMa 11apHKONOAMIHNHHKA NepeiHero NOALIKMHHKO-
BOro 1mrta 6 ynep)xuBaercss GypTaMu HapyxHo#i / H BHyTpeHHed 5
KpHlllleK, @ BHYTpeHHfii OoOOfMa HanpeccoBaHa Ha BaJl H YIepXKH-
BaeTCH OT CMeLIeHHS YNOPHHM KOJIBLOM 2, KOTOPOE KPEenHTCH K TOpIy
pana Gontamu. C BHyTpeHHeH CTOPOHBI NOJOCTb NOAIIMNHHKA NO
- BaJly ynjoTHsiercs NaGHPHHTOBEIM yIJIOTHeHHeM. BHyTpennss oGoiima
UIaPHKONOAWHKNHAKE 3a[Her0 NOAUIMNHKKOBOrO wwHra I7 TakXe Ha-
Q NpeccoBala Ha Bajl H y/lepKHBaeTCsi OT CMellleHHsI HanpecCOBaHHBIMH
Ha BaJl BHYTPEHHHM H HapyXHbM naGupunramu. [loGapnsierca cmas-
@ Ka B NOALIHNHHKH Yepes crajbhble TPYGkH 21. Sflkopp Bo3GymuTenas
- / 10 coctout u3 cepaeunnka 12, o6-
) MOTKH [I, Bana 18 W KOHTaKTHBIX
’ konen 9. Ceppeunnk sikops BO36y-
i auTens Habpan U3 JIKCTOB 3J1eKTpo-
TEXHHYECKOH CTalH  TOMILHHOA
o 0 ” 0,5 MM ® HalmXTOBaH Ha BaJ. 6
) CnpeccoBannbifi  cepeuHHK ynep-
KHBAETCH OT CME'EHHS B OCeBOM
i . HanpapJileHWH JIaTYHHOR BTYJKOH
/ CO CTOPOHH KOHTaKTHHIX KOJiel H
\ 06MOTKOIepIKaTesieM cO CTOPOHBI

" | ) NOCJeI0BATENIbHO, HMEIOT OTKPHITHE M NepeKpelueHHble BHBOAL (pHC.
|||1-I| |” - ;
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flepexgewennas
Nepenpeujennan

cBoGonroro Kowua Bana. O6MOTKa

T i SIKOps BO3GYIHTeNs BOJHOBAs, B
nasax 20 ynepxuBaercs cTexJo6an-
naxowm 13. Kosusl Katyiex o6MoT-
KH nponasHul cepeGpocofiepKallnm

’ NPHNOEM B MEMHBIX IHAbIAX, KOTO-  pu. 39 Cxema coemmmennh BosGyaH-
pbie BCTaBJ/ieHbl B NpPSMOYIONBHBE  teng BC-650B

14 21
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Prc. 40. INoapo3byauteas BC-652 (mo-
nepeyHufi paspea):

1 — Ban;, 2 — poplUMNHHK; 3 — KpBUUKE; 4 —
Tpyfxa nns cMasky; § — IHT NOOIHANHKO-
Bbifi; 6§ — machenka; 7 — cTamuma, § — pen-
THARKTOP; 9 — oOMOTXa AKOps; /0 — KaTym-
Ka noawca; 1] — NeYHHK HAKOpE; [2 —
cepleNHHK monloca; [J — KOMTBKTHHE KOAb-
ya; /4 — upuoka; 15 — weTKonepwaTent

-
Puc. 41. Cxema coenHHeHHR OOMOTOK
CHHXpOHHOrO noAeosbyanrens BC-652
(BHA cO CTOpOHN KOHTAKTHBIX KoJel):

Cl1, €2 — puipopsl ¢ KouTakTHBIX Konew; Uf,
U2 — pawano u Kowen OOBMOTKH BO36YMAe-
HHR

nasbl N0 OKPYKHOCTH IIACTMAcCCOBOM YacTH BTYJKH. SIKOpb MPOMHTH-
paeTcs B TepMOpeakTHBHOM Jake, Ha Ban sxops HanpeccoBaHbl H30-
NHPOBaHHble OT HEro /Ba KOHTAKTHHIX KOJbLA 9 H3 CreuHaabHOA aHTH-
KOPPO3HOHHO# CTaJH, KOTOpble C NMOMOILBIO ABYX KOHTZKTHHIX LINHJAEK
COeJIHHEHH! ¢ BLIBOA2MH AKOPHOH D6MOTKH.

‘Oxnaxpenne BO3GYIHTENs ocyliecTsisieTcs BeHTHAATOPoM 16, xo-
TOPH#l KPenuTCs G6ONTAMH K CTaJbHOA CTYNHue, CMOHTHPOBaHHOH Ha
Bany co CTOPOHB ero ceoGopnoro Kohua. Oxnaxpaiowuii  BO3AYX
NpOroHseTCs yYepe3 NOJOCTh MAlUHHB BEHTHNSTOPOM H  BHOGpach-
BaeTCs yepea OKHA B CTaHHHE CO CTOPOHbI KOHT2KTHHIX KoJel. Beh-
THNSLHOHHLIE OKH2 Ha BXOAe H BhIXOJle OXJaJalolero BO3fyXa 3a-
KPBHIBAIOTCA CBHEMHBIMHM CETKOH M KPHILIKOH € OTBEPCTHAMH.

58

Cunxponneil nodeo3byouresv BC-652 (puc. 40) ycranapansaercs .
Ha Ttemyopo3ax 2T310J1, 2T310M, 3T310M, M62, 2M62, TII160,
2TOT160 u npennasHaueHn NJis MHTaHHsl MEpeMeHHBIM HanpsKeHHeM
paboyux uUenefi MarHHTHOrO YCHJIHTENs H TPauchopMaTOPOB B CHCTEME
BO306yXenns BO3GYyAHTeNst TArOBOro reHepartopa. [loasoabyautens
ABnseTcs OaHOGa3HOH YeTHIPEXNOJIOCHON 3JIeKTPHYECKOH MallHHORM
3alIMIEHHOr0 HCMOAHEHHS ¢ camOBeHTHasuwedl. Mournocts  ero
1,1 xkB-A, nanpsixenne 110 B, 1ok 10 A, wuacrora ppawenns
4000 mun~'. TlonBo3GynHTeNb COCTOHT H3 CT2HMHbBI € CepAevHH-
KOM, YeThIpex MOJIIOCOB, MOAIUHMHHKOBHIX IMHTOB, NOALIHNHHKOB H
AKOpA.

Cranuna 7 HMeer UMAMHAPHYeCKYI0 (QOPMy, CHH3y K Hefl npHBa-
PHBAWOTCA Janel A KPenJieHHs noAaBo3byautens. BryTpb cTaHHHH
3anpeccoBBIBaeTCA [0 ynOpa BCTAaBJEHHBL B ONpPasKy CepeYHHK
CTaHHHH, HaOPaHHBLIH H3 NMAACTHH 3JeKTPOTEXHHyeCKoH crasan. Kax-
AHf MOJIOC KPennTCca K CTaHHHe ABYMs 6O0JTaMH, NPOXOASLIHMH Ye-
pes oTBepCTHS B CeplleYyHHKe cTaHHHB. KaTyllkn o6MOTKE BO36yX-
JeHHsl COeAMHeHB! MPCJefOBaTe/lbHO Mexay cobo#t (puc. 41), a ux
KOHUB BbiBeJleHbl B KOPOGKY BHIBOJIOB.

K TOpuaM cTanHHml KpensTCs NOAIIHMHHKOBbIE IUMTH, B THe3fa
KOTOPHIX BCT2BJSIOTCH wapukonopmununks. Hapyxuue o6oiiMul noa-
UWKNHKKOB OT CMEIUEHHS YNepPXKHBAITCH GyPTaMp HapyMXHBIX H BHYT-
PEHHHX KpHIlIeK, a BHyTPeHHHe HanpeccoBaHbl Ha Baj. Cma3ska oOT
BHITEKAHHA H3 NMOJIOCTH NOMWHKNHHKA NpPelOXPaHfAeTCs JaOHPHHTOBHMH
YNJIOTHEHHAMH K n06GaBasiercs yepe3 mMacneHkH 6 (cm. puc. 40). Sikopb
NOoABO36YAHTENS COCTOMT M3 Bana I, cepneunnka /1, o6MOTKH 9, KOH-
TaKTHBIX KOJiel, OOMOTKOAepXaTenss H Bewtnastopa 8. Ban sKops
cranphofl. Ilepexonbi OT OAHOro aMamerpa K APYyroMy BHINOJHEHH
NIaBHO, B CPefiHell YaCTH BaJl HMeeT WJHIL, Ha KOTOpPHe HAIIKXTOBAHO
#ene3o cepueunnka. OT nepeMeleHHsi OHO ¢ OJHON CTOPOHH yHepPHH-
B3eTCA KOPmycoM OOMOTKOZepiKaTels, a C NPYrofi — BTYJKO#i KOH-
TAKTHBIX KoJel. B nasb cepmeunuka ynoxena o6MOTKa, KOTOpas
YiiepXHBaeTcsi npoBOJOYHBIM GannamoMm. HanpsikenHe chumaercs
NpH NOMOLIH YeTHIpeX WWeTOK (N0 ABe Ha KaXaoe KOJAbUO) C ABYX
KOHTAKTHBIX KoJslell /3, KOTOpEe HanpeccOBHBAIOTCA HAa Ban AKOpPH
uepe3 H3ONAUHOHHYIO BTy Ky. llleTkn momemaiorcs B meTKogepxare-
JIAX, NPHKPEnJieHHbIX K H30JALHOHHOH TpaBepce 3aJ{Hero noALIHIHHKO-
BOro LIHTA.

Co cTopoHBI KOHT2KTHHIX KOJIell B CTaHHHE HMEIOTCH JIOKH IS OC-
MOTP3 KOHT@KTHBIX KOJel, IETOK, WeTKOepXKaTteNell H BHyTpeHHeH
YacTH noapoabynurens.

Craprep-renepatop ycrahnasnuBaercs Ha Tenjoso3ax 2T3116,
2T3121, TIT170. Craprep-renepatop — sneKTpHUecKas MalIKHAa [O-
CTOSIHHOrO TOKa, KOTOpas npeaHasnayena paboTaTh B JABYX PEXHMax:
CTapTEpHOM — B KayeCTBe 3JIeKTPOJBHTaTess MOC/Nef0BaTeNbHOro BO3-
Oynenusi, OCyIeCTBAIOILEr0 BpallleHse Bana J[H3eNs BO BPeMs
NycKa, reHEPaToOPHOM — B  KayeCTBe BCIIOMOraTeJbHOrO reHepaTopa
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‘Puc. 42. Craprep-reneparop INCI:
I, 11 — nopwmnuuxy; 2, /0 — nepennHfi M SanMAR NOAIIHNMHKOBHE IHTH; J— Koajiexrop; 4 —
Tpapepca; 5 — rnabublfl noMoc; 6 — CTaMHEa; 7 — AkOpb: 8 — NOG2BOYRBIt MOAKC; 9 — BEHTHAN-
Top; 12 — Ban
He3aBHCHMOTO BO30yKaenHs, oGecreyHBaloOLero NuTanue Lenei ynpas-
JIeHHsl, 3NEKTPOABHTaTesieR COGCTBEHHHX HyXA MOCTOSIHHOrO TOKa,
OCBELLIEHHA H 3apsfila aKKyMynsTopHo# Garapes.

Craprep-zeneparop (puc. 42) COCTOMT H3 CTaHHHH, NOALIMNHHKO-
BLIX LLHTOB, r/I2aBHHX H A06aBOYHLIX MOJIOCOB, AKOPS M NOJIIHIHKKOB. !
Cranuna 6 craprep-reHepatopa UMAMHADHYeCKOH (oOpMH, K KOTOpO#k
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Puc. 43. Cxema pryTpennux coenunennfi craprep-reeparopa INCI:
4 — o CTOpPOHH KoanexTopa; § — co cTOpoMLl MpHBOLA
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CHH3Y NpHBapeHH Janbl AJS KPenJeHHs K CTaHHHe TATOBOTO reHepa-
Topa, cOOKY NpHBapeHH NPOYLIHHH /sl TpaHCcnopTHPoBKH. K cranune
KpensTcs YeThipe rJaBHLIX H 4YeThipe Ao6aBoyHbX noawoca. CepaeyHHk
rAaBHOTO MOAKCa HabpaH H3 NAACTHH 3JIEKTPOTEXHHYECKOH cralH.
Fnapube nonoch HMEKWT He3aBHCHMylo o6MoTky (H, HH) wu napan-
aenpuyio (K, S sa puc. 43), cepaeyHHk A06aBOYHOro NoJOCa Lenb-
Hbli, OOMOTKa A06ABOMHHIX TOJIOCOB COERHHEHA NOC/JELOBATENBHO C
SAIKOpeM.

K topuam cranusb kpensrcs nepefnuit 2 (cm. puc. 42) W 3anHuA
10 nopuMnHuKOBHE 1WHTH. B rHe3fo nepefnero NOALIKITHHKOBOrO LIHTa
YCTaHaBAHBAeTCs wWapukonoAlnHnyiuk 76313, 3anHero — posiHKONOA-
wHnuHK 7032315,

K nepenneMy NoAaMNHHKOBOMY ILHTY KpenuTcsi TpaBepca 4, a K
Helt — eTkonepxKaTenn co werkamu tun: -4 paamepom 2 (10X
X 32X 32) mm. Haxatne Ha werky 17—20 H.

Slkopb 7 cocTOHT M3 Baslia I2, cepaeuHHKa, OOMOTKHM H KOJIIEKTOpa.
Cepaeynuk siKopsi (HKCHPYeTCH Ha Bajy LINOHKOW, a OT CMELleHHA
yAep:KHBaeTcs ¢ OJHOM CTOPOHBI KOPIycoM oOGMOTKOAEpIKaTess, a C
Ipyroit — KopnycoM Koadektopa. O6GMOTKa AKOPR B nasax yAEpHKH-
Baercsi NpoBOJOYHHMH Ganaaxcamu. Konum cekiufi O6OMOTKH BlaHBa-
J0TCA B NETyLIKH KOJJAEKTOpHuX naactud. Kosnekrop apouHoro tHna.
Oxnaxnexue CrapTep-reHepaTopa — CaMOBEHTHASAILHS, KJAacc H30Ms-
1iHH He HHKe F. -

Ha rtennoso3ax, HMeIOLHX Mepefady MOLIHOCTH NepeMeHHO-NOoCTO-
FHHOrO TOKA AJiSl NPHBOJAA BEHTHJSTOPOB OXJaX/€HHH THArOBHX 3JIEKT-
ponBuratesieil, BEHTHAATOPOB OXJaXKJEHHSA XOJOAMJALHOM KaMephl
H BEHTHJIITOPA OXJIAaX/EHHS BHINPAMHTENbHOH yCTaHOBKH, HCHIOMBL3YKOT
3NeKTPoOBU2ATEAU NEePEMENNO20 TOKA, THTAIOLIHECH HENOCPEeACTBEHHO
OT TArOBOrO reHeparopa.

YenoBus pa6oTH 3JieKTPpoABHraTenedi MepeMeHHOro TOKa Ha TenJio-
BO3aX — H3MEHsIIHecs B IUHPOKHX Tpejesiax HanpsKeHHe H YacTora,
YyacThie NycKH H GosbluHe BHOPALHOHHBE HATPY3KH, 60J/IbllHe nepena-
JIB TEMIIEPaTyPH OKPYXKaloLlero BO3[yXd— HaJaralwT AONOJHHTENb-
Hhie TPeGOBAHHA K WX KOHCTPYKIHH, TPeGylOT yCOBEpIIeHCTBOBAHHOM
CHCTEMH JIAGHPHHTOB H CHCTEMB TOMOJIHEHHS CMa3KH.

Texunyeckue AaHHbie SJeKTPoABHratesieil NMepeMeHHOro TOKa, IpH-
MensieMhix Ha Tenziopose 2T3116, npusenens B Taba. 10.

Morop-sentusarop MB-11 (puc. 44) oxnaXieHHs XOJOAHJLHOM
KaMepH ABJfAETCH aCHHXPOHHWM JIBHraTesleM BEPTHKaJ/IbHOTO HCMOJIHE-
HHS C BHelluuM potopoM. OH COCTOMT H3 poTtopa 2, Baja poropa 6,
o6MoTKH 8 B cepneuHuka 9 craropa H JABYX IUapHKOINOALIHIHHKOB.
K ocHopanuio 10 BenTHAsiTOpa KpenHTcs GOJNTaMH BTyJKa 7, Ha KOTO-
PYI0 HanpeccoBWBaeTCs cepaeyHHK cratopa. OT npoBopoTa cepaeuHHK
Ha BTyJIKE yAePIKHBAeTCs LIMOHKOR, a OT CMELleHHA BJ0Jb OCH — JBY-
Ms wait6amMu u nonykonbuaMmu. CepreywHk cratopa Ha6GupalOT H3
HITAMIOBAHHKX JIHCTOB 3JIEKTPOTEXHHYECKOH cTasu Toawnuof 0,5 MM,
JIHCTH APYT OT Apyra H3oaupyiwot aakoM. O6MoTKa craropa Tpexgas-
Has, NByXC/IofiHas, CHMMeTpHuHas, (ain coennHenn B «3se3fly». Ka-
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TaGauua 10

THn SneKTpOABHraTenel BEHTHARTODOB

TexunyYeckHe AaHHKE
A2-B6-6-100 | AOC2-62-6-100 MB-11

MownocTs HoMHHanbHas, KBT 24 7 24
Hanpsxenne HoMuHankHOe, B 394 394 394
cos @ 0,89 0,72 0,7
Kna., % 91,5 85 89
Yacrora BpameHHs poropa, MHH™! 1980 1970 1960
Knace H3onauuu H F H

Macca, kr 269 173 257

TYIWKH OOMOTKH CTaTOpa HMEIOT 1O NATh BHTKOB W3 mposoaa [TCIIK
AuamerpoM 1,45 MMm.

BuyTpu BTYAKH 7 Ha ABYX IMAPHKOTOAIMIHHKAX YCTAHOBJIEH Ball
poropa 6. HuXHHit NOAUIKNHHK yAepXXHBAETCA Ha Bajly KOJbIIOM,
BepXHHH — rafikofi. BepxHuR NOAWKMNHKMK HMeeT JJAaGUPHHTOBBIE yNJIOT-
Henus. BenTunsrophoe koseco | BMecTe ¢ 3anpeccoBaHHBM B HEro
potopom 2 HajeBaeTcCs Ha CTATOP CHAPYXH M KPENHTCH K BepXHeMY

‘ Crasme

J H ! 5

FTTTTTTITTITE
L

i

Puc. 44. Morop-seutuanrop MB-11:

I — BeHTHARTOpHOE Kojeco; 2 — potop: 39— ARHING; 4, 7— BTYNKH, 5 — BEPXMAR blOKa; 6 —
BN potopa; § — ofMoTKa cTaTopa; 9 — cepliedMuK; 10 — oc ; I — npob -
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TOpLY Basa potopa G6onTamu. CepieyHHK poTopa Ha6paH M3 IUTaMmo-
BaHHBLIX JIMCTOB 3JEKTPOTEeXHHuYecKofl ctand u uMeer 56 nasos, pacno-
JIOXKEHHHX Ha BHYTpPeHHeH noBepXxHoCTH JucToB. [1asw poropa sanuTh
anoMunuessiM cnstasom AKM. Porop nociie 3anpeccoBKH B KOPHyc
BEHTHJATOPHOrO Koneca (PHKCHpyeTcs ueTHpbMs wwThdTamH. Koneco
BEHTHJIAITOPa BMeCTe C POTOPOM NOMABEPraloT AHHaMuuecKoil OGanau-
CHPOBKe.

Ha oTeyecTBenHHX TenJjioBo3ax MaclJONpPOKa4YHBalOLIHe, TOMJIHBO-
NOAKAYHBAIIIHE HACOCH, BEHTHASTOPH KaOHHH, Ky3oBa, Kajiopudepa
NPKBOLATCA B JENCTBHE 34eKTPO0SU2ATeNs MU NOCTORHHOZO TOKA, TO-
JNyYawLHMH NHTaHHe OT aKKyMYJATOPHOH 6aTapeH uiM BCroMorarenb-
HOro reHeparopa npu paGore ansens. Ins 3tux uenelt npUMeHAIOT
IIHPOKO H3BeCTHLIE 3JIEKTPOJABHraTesIH NocTosHHoOro ToKka cepu IT mop-
cKOro ucnonHenHsa. TexHHYecKas XapaKTePHCTHKA 3JIEeKTPOABHrartelief
TIOCTOSHHOrO TOKa cepuH [T npuseaena B Taba. 11.

Snektponsuratens I1-21 (puc. 45) COCTOMT H3 CTaHHHBI, ABYX IMaB-
HbIX H OBHOrO A0GABOYHOrO MOJIIOCOB, AByX NOAIUHMHHKOBHIX LIHTOB,
AIKOPA H ABYX TOJIIHIHHKOB.

CraHuna 20 usnuHppHyeckoil GOPMB, CHH3Y K Hefl TpHBapeHH
nanu 19 ans kpenJieHHs, cBepxy BBepHYT TpaHcnopTHuift BuHT. K cra-
HHHE 1O BePTHKAaJH KpPenaTcs [JiaBHHE fIOJIIOCH JAByMs GoJTaMu
Kaxaui. TnaBusift nosoc COCTOMT U3 cepaeyHHka H o6mMoTku. Cepaey-
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Puc. 45. DnexTponsuraress I1-21:

I — man sKops; 2-— NOMINMNMHK; §-— KPBMUKA IMAPHKONOAIIHNHMKA; 4 — NaGupMHT: 5 — Ganan-
CHPOBOYHOE KOMbllo; 6 — Tpabepca; 7 — lleTKojepiaTenb; 8, /6 — nOAWMNHMKOBBE WIMTH; 9 —
Koanextop; If, 18 — ofmotkopepwatenn; [I, 12 — napannentmas H NOcAenOBATENbHAR KaTYIDKH
TREBHOrO nomioca; /3 — ceppeyHux riassoro nomoca; /4 — cepiedHHR SKOpR; 15 — oOMOTHH SKo-
p#; 7 — BEeHTHRATOpHOe Koaeco; /9 — nanbl; 20 — craHHua
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Tun saekTpoisHraTenef

Texnnueckne nanubie
. 3KT-5 2M2K
Mouunocrs, kBt 30 37
Hanpsxenne, B 110 110
HomHHa/BHaH YacTOTa BPalueHHA, MHH™! 1450 1450

HUK HabpaH W3 NAacTHH 3JeKTpoTexHuyeckodl cranu. ‘O6MoTKa B 3a-
BHCHMOCTH OT THINA JIBHFaTeNsl MOXeT GHTh CMellaHHOro BO30yHAeHHS:
HJIH napasiienbHoro, T. €. COAepXKaTh ABE WJIH OAHY KaTyuky. CpaBHu-
TeNbHO JIEFKHE YCJOBHS KOMMYTaulHH IO3BOJSIIOT NPHMEHHTH TOJBKO
OAHH fOGABOYHHA MOJIOC, 2 HA NecTé BTOPOrO HaXOAHTCH KopoGka
BHBONOB. K TOpuaM CTaHHHH KpensiTcsi NOAWHIMHHKOBHE IWHTH §, 16.
Ha nepennem noamunuHKoBoM wLinTe 8 KPENHTCH HIOJSLHOHHAs Tpa-
Bepca 6, a K Hell — leTKoAepKaTesnH. IlepeAHHA NOAIHNHHKOBHIMA
IUMT HMeeT KPHIIKK A% OCMOTPa LIETOK, leTKojepKarTened, COeHHH-
TeNbHBX NPOBOAOB H KOJJIeKTOpa. SIKoph cocToHT M3 Bana I, cepaey-
Huka 14, o6mMorku 15 u konnekropa 9. CepaeyHuk HabGpaH u3 NJIACTHH
3JIeKTPOTEXHHYECKON CTanH, Ha Bany OH (HKCHpyercsi LINOHKOH H
AByMsi KosnbuaMmu. O6MOTKa B MNasaX YAEPXHBAeTCs JepeBAHHHIMH
KJTHHBSIMH, @ Ha N06OBHX 4aCTsX — NpoBosoynbiMi Ganaaxamu. O6-
MOTKA RAKOps NeT/eBasi BCHINHas, HMEET ABe nNapaJjJje/bHbie BeTBH.
Konnektop 9 maGupaercsi H3 MeAHHX TNJAacTHH, KOpnyc KoJJexkTopa
H3roTtoBJsisieTcsi W3 acGope3osibHofi Macch. flKopb Bpallaercsi B ABYX
LIaPHKONOAIKITHHKAX, MOAIHIHHK CO CTOPOHH KOJJIEKTOpa ONoOpHO-
YIOPHKLIA, CO CTOPOHB BEHTHJATOPa — OTOPHLIH.

CxeMa 3JeKTPHYECKHX cOefiHHeHuil neKTponBHratenedi cepuit I1-11
u I1-2]- npencraBnena Ha puc. 46, BCe 3JeKTpoiBHIaTeNnH CHAGXKeHH
KOHeHCATOPaMH AJS NOJLaBAEHHS IOMEX PaJHONPHEMY.
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Puc. 46. Cxema 3/1eKTpHUECKHX coelrHeHufl 3ekTpoasurarened cepun I1:
a — snektpopskratens I1-11; 6 — snextpopskratens I1-21
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Anextponsuratens IKT-5 unu 2I12K npeanasnaven aas 3anycka
H paboTH TenJIOBO3HOTO KOMMNpeccopa Ha tenJsioBosax 2T3116, TIM7T.
3Ta MallHHa NOCTOSIHHOrO TOKa CMEILAHHOrO BO36YXAeHHS, rOPH3OH-
TaJbHOrO MCHOJIHEHHS, 3ALIHLIEHHAs, C CAMOBEHTHJANIHeH, H3ONSIHSA
knacca H. OcHoBHHEe XapaKTepHCTHKH 3JieKTPOABHratenefi AaHb B
Ttaba. 12. ;

dnexkTpoaBuraTenh KOMNpeccopa NpeAcTaBAsieT cO60H HeThpex-
MOJIIOCHYIO 3JIEKTPHYECKYI0 MallHHY MOCTOSHHOTO TOKA €O CMeIlaHHLIM
BO30y2KeHHEM H KOHCTPYKTHBHO BBLINOJNHeH aHaJIOTHYHO CTapTep-
reHeparopy.

Kontpoabusie ponpocst

1. HasHaueHHe BCNOMOTaTeNLHEX MalIHH.

2. HasnaveHHe W YCTpOFCTBO ABYXMAWIHHHHIX arperartos.

3. HasHaueHHe H ycTpOACTBO BCHIOMOTaTEJbHEIX MallHH NOCTOAHHOrO TOKA,
4. HasuauenHe H ycTpoficTBO BCNOMOTaTe/BHBIX MalHH NepeMeHHOro TOKA.

Inasa 3 BbINMMPAMUTEJIbHAS
CHUNOBARA YCTAHOBKA

3.1. NPUHLUMM PABOTHI
nonyrpOBOAHUMKOBOIO BEHTUNA

BunpsamurensHbie yctasoBkn (BY) npuMensiorcs Ha tensioso3ax
¢ 3NEKTPHYECKOR nepeAaueil mepeMeHHO-NOCTOAHHOTO TOKA H CyXaT
ANsl BRIIPAMJIEHHS NepeMeHHONo TOKa, BHpabaTkBaeMOro CHHXPOHHLIM
TATOBBIM eHepaTopoM, B nocrosnumil. Ilpexne yem pa3buparb TeXHH-
YeCKyl0 XapaKTepHCTHKY M ycrpoficteo BY, paccMoTpuM npHHUHD
paboTH 1OJyNpOBOAHHKOBOTO BEHTHJISl H €ro yCTpofcTBO.

JaexTputeckas nposoouMocTs nKOGOTO BELIECTBA ONpPe/esiNeTcs
HanHYHeM HOCHTenefl 3apAA0B, CocOOHHX NMepeMellaThed NPH Bo3AeH-
CTBHH 3/IeKTPHYECKOrO TnoJis. 3HaueHHe YAeNbHON 3JieKTPHYECKOMH
NPOBOJIHMOCTH ABJISETCHA OJHHM H3 OCHOBHBIX NPH3HAKOB, O KOTOPOMY
BelllecTBa JeJIATCA HA NPOBOJHHKH, NOJYNPOBOAHHKH H NHIJNEKTPHKH.

ITonynpoBOAHHKH H NPOBOAHHKH 0067a0al0T KPHCTAMJHYECKHM
CTPOEHHEM H HMEIOT YNOPA0YeHHYI0 BHYTPEHHIOI CTPYKTypY, OCHOBY
KOTOPOf COCTABJISIIOT NpaBuJIbHEIE NpocfPaHCTBeHHbBE pelleTKH. :

Kak uaBecTHo, ofliee YHCNIO 3JEKTPOHOB B HeATPalbHOM aToMe
COOTBETCTBYET ero MOPSAAKOBOMY HOMepy B NePHOAHYECKOR CcHCTeMe
Menpneneesa. HenpepriBHo ABHXKylMecsi 3JeKTPOHB pacnosiaralorcs
BOKPYT NMOJNIOXKHTENbHO 3apAXeHHOro fiipa aToMa B HECKOJbKHX TNpo-
CTPAHCTBEHHO Ppa3fieNieHHHX OGOJIOYKaxX, Ka)/1as H3 KOTOPHX cojep-
XHT CTPOFO OnpeAeJeHHOE YHCAO 3JiekTpoHoB. HapyxHue (Banentnue)
06GOJIOYKH OT[ENIbHLIX aTOMOB HMEIOT He O6ofNlee BOCbMH 3JIEKTPOHOB.
neKTPOHB, NpHHaAJeXaiHe OfHON 06os04YKe, 06/1aAalOT OAHHAKO-
BbIMH 3HAYEHHAMH HEPrHH, KOTOPad 3aBHCHT OT 3apsna Bo3neRcTBYIO-
1iero Ha HHX AApa, PacCTOSHHA A0 ALpPa H CKOPOCTH [ABHXKEHHA IO
op6ute. Bosnee ynanenHwe or snpa 3JeKTPoHM o6nanapt Gosbuiof
NOTeHUHANbHOM, HO MeHbllel KHHeTHYecKod 3Heprued. B uesom cym-
MapHasi 3HEPrHA 3JIeKTPOHA NMPH Nepexofe Ha yAajdeHHble OpPOHTH
yBeJH4YHBaeTCH, MO3TOMY AJIA NepeBoja 3JeKTpoHa Ha GoJslee ynanieH-
Hyl0 Op6HTY HeoGXOAHMO COOOILIHTL eMy [OFNOJHHTENbHYK 3IHEPTHIO,
T. €. MOBHCHTb €ro HepreTHuyeckuit yposenp. OG6parTHmit nepexon ¢’
Gonee ynRaneHHOH OPOGHTHI COMpOBOXK[aeTcR MNOTeped 3JIEKTPOHOM
3HeprHH, BHAENSEMON B BHJe KBaHTa BoJiHOBOro Hanyyenus. [lepexon
3/71EKTPOHA € OJHOTO 3HEPreTHYECKOTO yPOBHS Ha ApPYrod HMeeT AHC-
KPeTHHH Xxapakrtep, T. €. CBfi3aH ¢ mnoTpebieHHeM HJIH BhijeNeHHEM
CTPOro onpesie/IEHHOIO 3HAYEHHS IHEPTHH.

Paccrosinus Mexay GnuKafiliHMH aToMaMH B KPHCTaJAHYECKHX
peleTKax oYeHb Malbi. 3T0 06yC/AOBNHBAET 3HAYHTENbHOE B3auMoOAeH-
CTBHE aTOMHBIX NoJefl, H3MeHeHHe XapaKTepa ABHXXEHHH 3JIEKTPOHOB
H nosiBJieHHe CBOMCTB, CyLIECTBEHHO OTJHYAIOIIHXCH OT CBOWCTB OT-
Ae/lbHEIX aTOMOB HAH MoJieKyJ., $IApa coceiHHX aTOMOB MaJiO BJHAKT
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Ha 3JIeKTPOHH BHYTpPeHHHX o6onoyexk. Baewnue e (BaneHTHHE)
NEKTPOHHbIE 060NOYKH COCEJHHX aTOMOB CONPHKAacalOTCH H Aaxe pe-
pecekaiorcsi. JJEeKTPOHH 3THX 0GOJIONEK HCNHTHBAIOT 3HAYHTENbHOE
BO3feACTBHE A/lep COCElHHX aTOMOB, YTO OCnabsfeT CBA3M MX C AApa-
MH COGCTBEHHBIX aTOMOB.

B THDHYHBIX DONYNPOBOAHHKOBBIX MAaTEePHANax TepMaHHH HJIH
KPEeMHHH Ka)K[bifi aToM, PacrNoOJIOXeHHHH B y3je KPHCTaNIH4YeCKOH
PELIETKH, HAXOAHTCS B HEMOCPEACTBEHHON GJIH30CTH OT YeTHpex APYrux
4TOMOB H CBSI3aH C HHMH BaJIEHTHHIMH 3JIEKTPOHAMH COOTBETCTBEHHO 1O
OfHOMY Ha KaMabift aroM. 3TH GJIH3KO PacloJIOKEHHBIE aTOMB TaKXe
OTAAKT AJIA CBSI3H COOTBETCTBEHHO NO OAHOMY 3JIEKTPOHY, BCJIECTBHE
Yero CBfA3b napnl COCEJHHX aTOMOB OCYLUECTBJISIETCH ABYMS BaJeHTHbI-
MH 3/eKTPOHAMH, 06pallalollHMHCH B NoJie CBA3aHHLX atoMoB. Takas
CBSI3b B KPHCTa//IaX HA3bBaeTCs KOBaJIEHTHON (MapHO-3JieKTPOHHORM).

Benencreue TensioBx Kosie6aHuil NPH HarpeBaHHH MAH COOGIIEHHH
Apyroro BH/a 3HEPrHH KOBaJleHTHas cBA3b MoXer ObiTh pa3opBaHa
H OCBOGOAMBIUHACA 3JIeKTPOH MOXMET NPHHATH y4acTHE B Mpoiecce
npoBoaumocTH. [Ip OCBOGOMEHHH ORHOrO M3 TaKHX 3JEKTPOHOB
KOBAaNeHTHas CBA3b MeXJy NBYMS arOMaMH OKa3biBaercsl He3anoJiHeH-
Ho#l. BenencTene yTpaThi OHOTO H3 3JIEKTPOHOB B CHCTEMe 3THX aTo-
MOB 06pa3yercsi H3OHTOYHBA MONOXKHTENbHbIA 3aps/, PaBHLIA 3apany
snektpona. Ecnu B6au3K TakoR cHCTeMB OkaMeTcsi cBOGOAHMIA /eKT-
POH, TO OH MOXeT GHTb 3aXpa4yeH ITHMH aTOMaMH, T. €. NlepeBefleH H3
CBOGOAHOM 30HH B BaNeHTHyI0. Takoe He 3aHATOE NEKTPOHOM 3Hepre-
THYEeCKOE COCTOSIHHE B BaJIeHTHON 30He, 06yC/IOBNAHBAOIIEE HOTEHIH-
anbHYIO BO3MOXHOCTh 3aXBaTta 3JIEKTPOHA, NOJY4YHJIO Ha3BaHue ObIpKU.

Ilpx npHJIOKeHHH BHEWIHEro 3/EKTPHYECKOTO NOAS K MOAYNPOBOLL-
HHKY, COJiep>KalleMy ABPKY, BaJieHTHHH 3JIeKTPOH M3 cocenHero ¢ Hefi
y4acTKa CTPYKTypn NOJ BO3AEHACTBHEM HANPSIKEHHOCTH MOJS MOXKeT
PasopBath BaJleHTHYIO CBSiI3b M NepefiTH Ha HMEKWIIHACH BaKaHTHHMA
yposeHb. BenencreHe 3Toro nbipKa HcuesHeT, HO ofpa3yercs HoBasi B
MecTe Pa3puiBa 3JIEKTPOHOM BaJsleHTHOR cBfi3aw. 3Ta BHOBL 06pa3oBas-
IIaAcs AbIPKa MOXeT ObLITh 3aHATA JPYrHM 3JIEKTPOHOM H3 cocenHef
CBA3H, rie o6pa3yercsi HOBasl AMPKa, H T. A. Takof npouecc nocaeno-
BaTesIbHOTO Mepexofa BaJieHTHHIX 3/IeKTPOHOB CONPOBOXAAETCH NMOoYe-
PEAHBIM HCYe3HOBeHHEM M O6pa3oBaHHeM HOBHIX ALIPOK B Hanpasae-
HHH, NPOTHBONOJIOMHOM MePeMeLIeHHI0 BaleHTHHX 3sekTpoHoB. Cre-
JloBaTenbHO, B IenH GyAeT npoteKaTh 3/EKTPHYECKHH TOK, 3HauYeHHe
KOTOpOro GyAeT HaXOAHTBCA B MNPAMOH 3aBHCHMOCTH OT YHCIAa HMEK0-
LIMXCH B NONYNpPOBOAHKKe AupoK. IlpoBoguMocTs nosynpoBomHHKa,
06ycJIoBJIeHHas HallHYHEM B HEM AHPOK, Ha3WBaKwT Obipounol. TTonnas
NPOBOIHMOCTD MOJIyIPOBOAHHKA OMNpeXeNsieTc CyMMOR 3JieKTPOHHOM
H ABIPOYHOH NPOBOAHMOCTH.

YncThif noNynpoBoHHK HMeeT OueHb HeGOMBILIOE YHCAO HOCHTENEH
3apsafa W ero COGCTBEHHasi 3/IEKTPONPOBOAHOCTh Ype3BbLYANHO MaJa.
HabuTounsie HocuTeNH 3apsifoB (3NEKTPOHB HJH NHPKH) MOryT GbiTh
NoJy4eHH NMyTeM HCKYCCTBEHHOrO BBeAEHHS (/IETHPOBAHHS) B NOAYNpoO-
BOAHHMKOBHIH Marepual cneuxanbHbix npuMecelt. I[lsTuBanenTHas
npiMecs (docdop, MBILILSK W AP.) OTA2ET B NOAYNPOBOAHHK 3JEKTPO-
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Hbi H HA3HBaeTCs JAOHOPHOH (oT cnoea ponop — mapsuuuit). ITposon-
HHK C JIOHOPHOH NPHMECbI0 HMEEeT 3JIEKTPOHHYI0 MPOBOLAHMOCTD HIH
nposoanMocTb THna n (or mepeoil GyKBH JIATHHCKOTO CJIOBa negati-
ve — oTpHuartenbHbit). Tpexsanentnas npumecs (Hanpumep, Gop,
aJIIOMHHHI H AP.) CO3RaeT B MONYNPOBOJHHKE H3GLITOK AHPOK H HAa3bl-
BaeTcs aKuenTopHoR (0T cJoBa akuent — npuHuMawmkit). INonynpo-
BOJHHK C aKUEeNTOPHOA NPHMEChIO HMEET JLIPONHYIO MPOBOAHMOCTD HJIH
npoBOAMMOCThL THNA p (nepsasi OykBa cJoBa posifive — MOJONKH-
TEJbHBI) .

INonynpoBoaHHK ¢ 3N€KTPOHHOR HJH ALIPOYHOH NPOBOAHMOCTBIO
aneKkTpuyeckH Hefirpaned. Ecin B nonynpoBoAHHKOBOM KpHCTaslie
ofina 0621aCTh 32 CHET AOHOPHOM NMpHMECH HMeeT 3JIeKTPOHHYIO NPOBO-
AuMocTb (THNMa n), a ApYras 3a cYeT akUeNTOpPHOM NPHMECH HMeeT
JNBIPOYHYI0 NMPOBOAEMOCTL (THNMA p), TO Ha TpaHHUe 3THX ob6aacTed
o6pa3yeTcs 31eKTPOHHO-bipoyHHi nepexon (n-p). Hocurenu 3apsana,
COCTaBJSAIIOLLHE B NOJYNPOBOAHHKOBOM KPHCTaJJle 3Ha4YHTeNbHOEe 60Jb-
LIHHCTBO, HA3KBAKOTCA OCHOBHBIMH, a HOCHTEJIH 3apsja, COCTaBJAIIHE
MeHBLIHHCTBO,— HeoCHOBHHMH. CllejoBaTenbHo, B P-NOAYNPOBOJHHKE
OCHOBHBIMH HOCHTEJISIMH 3apfa SBJAIOTCS ABPKH, 2 B N-TOJNyNpOBOA-
HHKE — 3JIEKTPOHBI.

S¢dpeKT OAHOCTOPOHHEN NPOBOAHMOCTH, OGBACHAIOIIHA MeXaHH3M
BEHTHJILHOTO efCTBHS MOJNYNPOBOAHHKOBHX  AHOAOB, BO3HHKaeT
BCJIEACTBHE NOSABJEHHS BHYTPEHHErO 3MeKTPHYECKOro noss B o6aacTH
MOHOKPHCTanna, IJe NOnyNnpoBOAHMK p-THNA INEPeXOAHT B MNOAYyNpo-
BOJAHHK n-THNa, 3Ta o6JacTh NOJYy4YHJa HasBaHHe 3JIEKTPOHHO-ALIPOY-
HOro nepexojia, HAH p-n-nepexoaa.

Ilpu o6pa3oBaHuH 3NEKTPOHHO-ABIPOYHOro Nepexona uepe3 MNJoc-
KOCTh KOHTaKTa MeX]y CNOfMH (p M n) NMOJYyNPOBOAHHKA BO3HHKAIOT
AHQQy3HOHHBIE MOTOKH OCHOBHHX HOCHTesefl 3apfifoB, BbI3BAHHBIX
HepaBHOMepHOH KOHNEHTpaUHeR HX: 3JIEKTPOHOB — H3 CJIOf N1 B CJIO# P,
a NHpOoK — M3 ‘cnos p B caoit n. JIuddysaHpyOlliHe 3JEKTPOHB H AbIP-
KH B 006/1aCTH, I'le OHH ABJAIOTCH HEOCHOBHBIMH HOCHTENSINH 3apsJ0B,
HHTEHCHBHO peKoMOuHHpylT (HeifiTpanuayiorcs). Benencrsue 3toro
KOHileHTpauHA CBOGOAHHX HOCHTeJel 3apanoB B o6NacTH, Hermocpen-
CTBEHHO MpHJeraoued K NJIOCKOCTH KOHTAKTa, PE3KO CHHXKAeTcs, 4To
NPHBONHT K OOpa30BAaHHI0 Ha TPaHHIeE 3JieKTPOHHO-IHPOYHOrO nepe-
XOAa TOHKOTO 3aNMOPHOTO WM 3anHpawulero cyos, obnanarotiero 60/ib-
IUHM CONPOTHBJIEHHEM.

Berpeunoe andysHonsoe nepemeniende NPOTHBOMOMOXKHEX MO «
3HaKy OCHOBHLIX HOCHTeJIER 3apA/I0B He BHI3HBAET BHIPABHHBAHHA KOII-
LEeHTPALHH HX BO BCeM oObeMe MNOJYNPOBOAHHKA. ¥X04 OCHOBHBIX
HOCHTe/ell U3 NPHrpaHH4YHOR 06J1aCTH NPHBOAMT K TOMY, 4YTO M36HITOY-
HHE 3JIEKTPHYECKHE 3apafibl HENMOJABHXKHBIX JOHOPOB H aKuUenTopos,
CBA3@HHBIX € pellleTKaMH MoJylpPOBOAHHKA, OKA3HIBAIOTCA HEKOMIIEH-
CHpPOBaHHWMH. Hanuyne 3THX O06beMHHX 3apsifoB 06yC/OBJHBaET
NofBJEHHE HA IPAHHMLAX 3ANMOPHOTO CJIOM 3JMEKTPHYECKOro moas. 1o
noie cosgaer cpoeobpa3Hbii NOTEHUHANbHLIH 6apbep, NPeNATCTBYIOLLH H
Aanbredwemy nupQy3HOHHOMY nepexoay HOCHTeNeR 3apAM0B.
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DneKTpoHH H AHpKH, obaagamoliue n0-
C¢TaTo4YHO GoMblIOH TensoBoft Heprued, no-
® 3BosisiOllell  MpeonoJieTh NOTEHLHANbHbIRA
® Gapeep, npoao/Kawt AHPPY3HIO, OZHAKO

HX peKOMOHHALHA 33 NpefeNaMH 3JeKTpoH-
HO-ABIPOYHOrO  mepexona  cnocobcTByer
H H panbHedlieMy pocty 6apbepa H orpaHuye-
-u-——-ll-—---' HHIO AH(dy3uoHHoro Toka. Takum obpa-

- e 30M, o6'beMHEle 3apAAN CO3AAI0T MoJe, cKa-
Pic. 47. Cxema p-n-nepexona  'OK TOTEHIHA/A KOTOPOTrO YC/IOBHO NOKa3aH

: Gatapeell, HAapHCOBaHHOH NMYHKTHPOM (pHC.
47). IpucoenHHUM Tenepb K 3TOMy KPHCTa Uy BHEIUHIOKW 3. A. C. TaK,
KaK NOKasaHo Ha pHc. 48, a: MEHHYC — K n-KpHCTaany, a nIJjioc — K
p-KpucTaany. BHeiwiHee mone B 3ToM ciyyae GyAeT yMeHblIaTh mnoJe,
co3faHHoe B 06JacTH n-p-nepexona, 1. e. o6JieryHT nepeasHKeHHe CBO-
6onHEIX HOCHTeNel 3apfina B 5Toi o6JacTH, H TOK, NPOXoAAIlLHA yepes
noNynpoBOAHKK, GyneT cpaBHHTeNbHO GoabwuM. IlepeMeHuM Tenmepb
MOJIIOCH BHEIUHed 3. A. ¢. (puc. 48, 6). B s3tom ciyyae BHellHee nose B
obnacTH n-p-nepexoaa nefiCTBYeT TaK e, Kak U BHyTpeHHee, T. e, obejl-
HAIET ero MOABHIKHBLIMH HoCHTensiMu 3apsaa. ConpoTHBJeHHe 3ToH 06-
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Puc. 48. BrhaoueHHe p-n-nepexoja:

@ —a NpAMOM HanpaBrewkH; 6 — B OOPaTHOM KanNpaBNeHHH; &8, 2 — rpadHKH HIMEHEHHR HANDA-
JHEHHA B TOKa
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NacTH pe3Ko Bo3pacTaer, TOK INPOBOAHMOCTH Pe3KO YMEHBIUHTCH
(npakTHuecKH GyaeT paBeH HYJI0).

Ecan x kpucranay (cM. puc. 48, a) ¢ n-p-nepexoioM MpHIOKHTH
nepeMeHHyK0 Pa3HOCTb noTeninanos U, MeHsolylocs cO BpeMeHeM 1o
CHHYCOHAAJbHOMY 3aKoHy (puc. 48, @), To TOrA2 B TeyeHHe NOJOXH-
TeNbHOTO NoAynepHoAa, KOrja HanpsiXkeHHe JOCTHIHET MaKCHMaNbHOTO
sHageHHsAd -+ Unaxe, B Uenu GyleT HATH TOK ¢ HaHGOJBIIHM 3HaYeHHeM
Iuaxc. B oTpHuaTenbHuft noaynepuon npu HanpsxenHd —Usaxc TOK i
6yner 6au3KHM K HyJ10. B peaysbTare B uenu noAAer nouTH BHINPAM-
JNeHHbill Tox (puc. 48, 2), H NMONyNpoBOAHHK OyAeT CAyXHTb BHIIIPH-
MHTEJIEM.

OcHoBHOMI XapAKTEPHCTHKOH AHOJa SABJASETCH BOJBT-aMnepHas.
TIpu BKAIOYEHHH 1HOAA B NPSIMOM (NPOBOASLIEM) HanpasieHHH TOK [np
yepe3 Hero Cpaly BO3PaCTaeT, a MajeHHe HanpsxKeHHA Oyaer HeGOJb-
wum (noiu BosbTa). [IpH o6parHoM BKJIOYEHHH AHOAA (B HENpPOBOAS-
LeM HanpasJeHHH) Yepe3d Hero GyjeT oueHb Masniii o6paTHbiR TOK Josp
(Munanamnepn).

KoHTpOABHEE BONPOCH

1. MNpuausn paGoTei NOAYNPOBOAHHKOBOFO BEHTH/S.
+2. YcrpofictBo nonynpoBOAHHKOBOrO BEHTHNH.

3.2. NOAYNPOBOAHUKOBLIA
BEHTWJIb BN-200

Ha puc. 49 nokasan cxemarHyeckHil paspe3 KpeMHHeBOIO JHOAa.
[TnactuHka ¢ p-n-ncpexofioM, COCTOSALLAs H3 CJI0eB alllOMHHHEBOTO
cnnaBa 8, BHCOKOJMETHPOBaHHOrO KpeMuusi 9, kpeMuHesoro nucka 10,
npunasiia cnnasom cepe6pa ¢ cypbMoit /] K HHXHeMy BoJb()pamOBO-
My aucky 12, Ilocneguuft npy NOMOLLK INPHNOA CBSI3aH € MAacCHBHBIM
MeIHHM OcHoBahueM. BepxHsis yacTh KpeMHHeBOR NJacTHHB cnasiHa
C BEPXHHM BOJb(PAMOBHM AHCKOM 7, K KOTOPOMY NpHNasHa MefHas
yauleyka 6, a K Heli — HaKOHeYyHHK 4 BHyTpPeHHero rHOKOro MeLHOro
BuBoAa. Bonbgpamosne nucku, o6napawoiiine 6GNH3KHM K KPeMHHIO
TeMnepaTypHbiM KoapduiHeHTOM NHHeRHOrO pacllHpeHHs, yMEHbIUAKOT
MeXaHHYeCKHe HaNpsiXeHHs, BO3HHKAIOllHe MeXAy KPHCTan/loM KpeM-
HHf H MEAHBIM OCHOBAaHHEM MpPH Harpese TOKOM o61acTH p-n-nepexoja.
Kpemunesnii 1 BonbpaMoBbie NHCKH 3aKJIO4EHH B CTajbHOW 3Many-
poBaHHBIA BHYTPH KOpNyc 5, cBsi3aHHM{l ¢ BHBOAHOR BTyAKOR I NpH
NOMOLH CNIOS HaNpseHHOro cBHHUOBOro crekna 2. Cnaft cTaibHOrO
KOpIyCa €O CBHHUOBBIM CTEKJIOM BbLITIOJIHEH Yepe3 cJioit sManu 3 W 5B-
Jasercs u3oiAATopoM. BHyrpennuit rHOKHH BBLIBOJL KOMIIEHCHpyeT Temn-
noBue AedopMalHH, a Hapy»KHbH BHBOJA oGecrneuHBaeT rH6Kyl CBf3b
¢ TOKOBeAYI[HMH YacTAMH APYyTHX annapartos. Mennoe ocHOBaHHe BeH-
THAS HMeeT IUNMHABKY ¢ pe3ab6ofi MI4 ans kpenjieHHs oXJanHTens.
Mousbie KpeMHHEBBIE BEeHTHIM Ha MOJABHIKHOM COCTaBe HMEIOT BO3-
AywHOe oxsaxneHue. I[IpH BO3AYUIHOM OXJNaMAECHHH MaCCHBHbIA
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MezHbifi BHBOJ, (OCHOBaHHE) BEHTH-
7S BBHHYHBAIOT B MeTaJJIHUeCKHH
OXJIaJANTENb, HMEIOIUHA  pa3BHTYIO
pe6GpHcTyio noBepxHocte. [1pu nph-
HYAHTEbHOM BO3AYLIHOM OXJIaX-
IeHHH OXJIaJIHTeNH 3aKAIYyaKT B
KOXYX, Yyepe3s KOTOPHIl NponycKawT
BO3/yX, HarHeTaeMHl BEHTHJATO-
pom. B ocHoBaHHH KOpnyca oxJia-
JIHTEeNIA HMEKTCH OTBEPCTHA AJA
H30JIHPOBAHHLIX CTEpPXKHEH, Ha Ko-
TOPHX B 3aBHCHMOCTH OT CXeMH
npeo6pa3oBarteNisi MOXeT OHTbL YK-
pensieno HecKonnKo BeHTHAed. Ort-
BEpPCTHE B BepxHeR YacTH oxnaaHTe-
Jf  CHAYXHT AAA  NPHCOEAHHEHHsA
HaKOHEYHHKa ApYroro BeHTHJA TpH
HX ToC/eloBaTe/IbHOM COEJlHHeHHH.
Jlasunnsie duodet. Hecmotps Ha
T————— " BHCOKyIO CTENeHb YHCTOTH HCXOA-
¥ woro MaTepuasna, CTpYKTYpa
371eKTPOHHO-ABPOYHOrO  nepexosa
Prc. 49. Cxemarnueckufi paspes pen- ' opAabHOMEPHA. [Ipu stom Bo3HH-
ruas BJ1-200: KalOT MECTHBiE CYXEeHHsi NepexoAa
! — Buponman Brynxa; 2 — cewsuosoe crex- H TIOSABJIRIOTCH . JIOKAJbHHE YyYacT-
T A  w. KH, HANPSXEHHOCTH 3/IEKTPHYECKO-
wifl mnb@paum?ug AKCK: gﬁ— s:gg: 0;:::!:3: ro NnoJjisi B KOTOPHX IPH INpHJIOXE-
:::m :gz:::'n: i0 —quunuenmﬂ aucx; HHH oﬁpa‘l‘ﬂoro HANpsMXKEHHA MO-
I e ey L im0t o¢. JKET NMOBWINATHL CpElHee 3HANECHHE,
Homamie: I — WNKABKA XapaKTepHOe [JIsi JlaHHOTO Mepexo-
Aa. HepaBHoMmepHOCTL CTPYKTYPH

p-n-nepexona BO3pacTaeT Nno Mepe npub/HKEHHs eT0 K BHXOAy Ha
NOBEPXHOCTb. ITo 0OBACHAETCH GONbUIOA KOHLUEHTPauHed MOCTOPOH-
HHX YacTHIl, NONajalolLIHX B Mepexol B NpoLEcce €ro H3roTOBJEHHS.
[NoBwiueHHasi HepaBHOMEPHOCTb OGyC/OB/NHBaeT MNOABJEHHE GOJBIIHX
JIOKaNbHHX CyXeHHH B CTPYKType hepexoina H, ClefoBartesbHO, COOT-
BeTCTBEHHO OOMbIINX 3HAauYeHHHA HanpsXXeHHOCTH NOJS NpH NpHIoXe-
HuH obpaThoro Hanpsikenus. [Io3ToMy BeposiTHOCTL NPo6OS 3J1EKTPOH-
HO-ALIPOYHOT0 llepexofia BOMH3M BHIXOJ2 €ro Ha TNOBEPXHOCTH BHILE,
uem B cpentedl yactu. B Hactosiee Bpems B BY noasrxHoro cocraba
NPHMEHSIOT JIABHHHBIE BEHTHH. Y STHX BEHTHJIEH NyTeM CneiHaJbHHX
MeponpusTHA CHHXAIOT HANpsiXeHHocTb Mods B 006JacTH BHIXOAA
p-n-nepexosia Ha MOBepXHOCTb. B TakHX AHONAX B MECTe Bbixoaa p-n-
nepexoia Ha NMOBEPXHOCTH C MJACTHHB KPEMHHSA CHHMAIOT 10 OKPYXXHO-
ctH ¢acky non onpeneneHHnM yrioM. Kpome Toro, B o6snacTu BbhixoAa
p-n-nepexonia Ha NMOBEPXHOCTH N0 OKPYXHOCTH KPeMHHeBOH MAaCTHHH
KOHIEHTPALHI0 OCHOBHBLIX HOCHTeJiell 3apsiioB BHLINOJMHSIOT MeHbLUed,
YeM B CpeflHeli YacTH NJIaCTHHW (TaK Ha3nBaeMmoe 3alMTHOE KOJbIO).
Ulupuna p-n-nepexona B 310f 30HE yBeJHYHBACTCH H HANpPAXKEHHE NpPO-
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Gosi B CcpeaHedl YacTH MJIACTHH OKa3HBAETCH MEHbIUHM, YeM Y Topua
nJacTHHEL.

B 06HYHLIX AHOJAX MOILHOCTh NOTEPb, BhAENAEMBEX NPH MMPOXOX-
JIeHHH O6PaTHOrO TOKA, NONXKHA GHTh 3HAYHTENLHO MeHblle MOWHOCTH
noTephb, NOJNyYaeMbHX NPH NPAMOM TOKe. ITO OOBSCHAETCH TeM, YTO
npsMoRl TOK AHONA pacnpejensieTcs no Bcedl IJIOWLANH 3NEKTPOHHO-
ABIPOYHOrO Nepexofa PaBHOMEPHO H PacceHBaHHE BHIENSEMOro TernJa
NPOKHCXOAHT 10 BCefl NJIOWIAAH, HE BLI3LIBAas MECTHBIX HEAONMyCTHMBIX
npeBwIueHH TeMnepaTypui. B HenpoBoasulylo e 4acTh nepHOAa
BCJIEICTBHE HEOJHOPOAHOCTH CONPOTHBJEHHS 3anopHoro cnosi o6pat-
HEIfl TOK MPOXOJAKT NHIUL yepe3 OTAe/AbHbBE MHKPONJIOMAAKH B MecTax
¢ NOBHIIEHHON NJAOTHOCTHIO, 06/1alalOlHX MEHBIIHM YAENbHHIM CONpo-
THBAeHHeM. TIpH 3TOM NJIOTHOCTH TOKAa OKa3biBaeTCs BeCbMa 3HaYH-
TeJbHOM, H B MaJbiX yuacTKax o6beMa noJiynpoBOAHHK2Z BHAENAETCH
3HayuTeAbHas HepPrus. T0 MOXeT NMPHBECTH K MECTHHIM MpeBbiLIeHH-
AIM TeMNepaTypH 3anopHOrO CJIOS H CO3AaTh YCAOBHA AJs npoGos
p-n-nepexopa.

B naBunHBX nuoaax G6Jarojapfi MNPHMEHEHHIO MOHOKPHCTaNNOB
KPeMHHS ¢ BHCOKOH OAHOPOAHOCTBIO CTPYKTYPH H CHELHaJbHOA TEXHO-
snorud o6paGoTKH MOJNYNpPOBOAHHKA OOpaTHHA TOK pacnpefensiercs
paBHOMepHee no nJowagu p-n-nepexona. IlostoMy Harpes o6bema
KPHCTa/isa o6paTHHM TOKOM NPOHCXOAMT IO BCEMy CeYeHHIO mepexona
M MecTHoe NpeBbillieHHe TeMIepaTyphl OTAENbHBIX yY4aCTKOB €ro fnpax-
THYECKH HCKJ/IOYaeTCH, a 3TO HCKJIO4aeT yCloBHS Npo6os nepexoia.

O6o3nauenue sentuneli. B cOOTBETCTBHH €O CTaHAAapTOM BeHTHIH
HMEIOT CrellHalbHoe o603HayeHHe, KOTOPOE yKasbiBaeT fpefeibHbif
TOK B aMIlepax, KJacC BeHTHMs, NpAMoe MNajeHHe HanpsKeHHs, MOLH-
(HKaUHIO BEHTHIA,

Tak, BJ1200-8-1,6 o6o3nauaerca: B — HeynpapisieMbii BEHTHJb —
nuon, J1— napuunbii, BosaywHoro oxnaxaenHs, 200 — npenenbHBR
tok 200 A, 8 —knacc, XapakrepH3yollufics NOBTOPSIOIIHMCS Hanps-
xenunem 800 B u npsiMuiM nanesneM nanpskenus 1,6 B.

Xapaxrepucruxu eentuned. XapaKTepHCTHKH SBJAOTCA H3Mepse-
MBIMH BeJiHYHHAMH, OIHCHIBAIOILHMH 3JIEKTPHYECKHE, MeXaHuYyecKue,
TenJIOBHIE M JpyTHe CBOMCTBA AHOAOB IMPH Onpene/ieHHbIX YCJIOBHAX.
XapakTepuCTHKH NeJITCH HAa NacnopTHbie (OCHOBHBE) H NMPOEKTHLE
(nononuuTenvHLE) .

[TacnopTHbie XapaKTEPHCTHKH BEHTHJEA MO3BOJIAKOT MO OrpaHHYeH-
HOMYy KOJIH4eCTBY (PMKCHPOBAHHBIX 3HaueHHR IapaMeTpOB OMNpPEeAEsHThb
COOTBETCTBHE AAHHOIO BEHTHJS CTaHAapry HJAH TY, cpaBHHTH ero ¢
aHAJIOTHYHBIMH H3feNIHAIMH. DTH NapaMeTpH ONPefessioT B KOHKpeT-
HBIX YCJI0BHO 3afaHHbX pexumax. O6HYHO nNacnopTHHE XapaKTepu-
CTHKM naloT B BHAE TaGJHL HJIH MepeuHsi HOMHHANbHLIX AAHHBIX,

ITpoekTHbie XapaKTEPHCTHKH NO3BOJISIOT ONPefleIHTh 3aBHCHMOCTD
Pa3siHYHHX napaMeTpoB BeHTHJeH BO BCEM [AHANa3OHE HX H3MEHEHHH
OT BEJHYHHH, AJHTENBHOCTH M XapaKTepa Harpy3KH C y4eroM cxeM
npeo6pa3oBanus, yCJIOBHA OKpyXaiolleit cpell, HHTEHCHBHOCTH OX-
JaxaeHus W T. A. DTH XaPaKTEPHCTHKH AalOT BO3IMOXHOCTH BHOGpaTh
Haubosiee LEenecoobpasHyi0 Harpy3Ky BeHTHJER B Pas/IHYHBIX PEXH-
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HIA . Max paGoThl H YCJIOBHAX 3JKCNAya-
y TalHH.
Baaosoit (BosbT-aMnepHOIT)

3JIEKTPHYECKOH  XapaKTepPHCTHKOMH
BEHTHJIf ABNSAETCH 3aBHCHMOCTD T1a-
NeHHs1 HANpPAXKEHHS Ha BEHTHJE Ug
OT TOKa [ NPH ONpeaeNeHHoR TeM-

Uyt Ui =08Uout ~_ neparype CTpykTypn. Pasnuuawor
Tiois f Al, U8 TpH THNa BONbT-aMNepHOR XapakTe-
i LvA PHCTHKH: CTaTHYECKYIO, AHHAMH4e-

CKy K KiaccHpukannonnyw. Crta-
Puc. 50. Knaccupikaumownas ot THYECKAs XapaKTEPHCTHKA CHHMa-
aMnepHas XapaRTepHCTHKa JnaBHHHOro €TCHl Ha MOCTOAHHOM TOKe, fHHaMH-
LHOAa YeCKas — Ha NMepeMeHHOM B MrHO-

BEHHbIX 3JIHAYEHHSX HATpPSIKEHUH M
toka. Knaccugpmukaunonnas xapakrepuctnka (puc. 50) cHHmaetcs na
OLHONOMYNIEPHOAHOM  nepeMeHHOM ToKe uactotoft 50 I'u: npsamas
BETBb €€ COOTBETCTBYeT NPONYCKaHHIO Hepe3 BEHTHJb CHHYCOH1aJIbHO-
ro Toka, NpH 3TOM (PUKCHPYWTCS npuGOPaMH MarHHTOJIEKTPHYECKO!
CHCTEMB! CPE/lHHE 33 MepPHOJ, 3HAYeHHs TOKa M HanpskKeHus; obpaTHasn
BETBb — NPHJIOKEHHIO K BEHTH/I0 CHHYCOHAA/NBLHOTO HANpSKEHHus, NpH
3TOM (QHKCHPYIOTCS CpeiHee 3a NepHO/ 3HAYEHHEe TOKA W AMIAHTYAHOE
3Hauenne nanpsakenus. Ma xnaccuukalluonHoR BOJIBT-aMrnepHOR Xa-
PAKTEDHCTHKH ONPENeNsioT HOMHHalbHbe (MacnopTHHE) napaMeTpw
BEHTHJISI: HOMHHAJBHBI TOK Juom, HOMHHANBHOE (KnaccHpHKaUHOHHOE)
nanpsenue Uwom (Uxa), mpsiMoe nasenve HanpsokeHus BeHTHS
-&URDM H np. i

Homunanronoui tox eentuas — cpennee 3a NepHOL 3HaYeHHEe Bbi-
npsiMnenHoro Toka yacroroir 50 I'u, cunycoupanbHoifi ¢opmu, npore-
Kalolero yepes BeHTH/b NPH efo paGoTe B onHOdasHOH opHOMONY-
NMEPHONHOA CXeMe BHINPSIMJECHHS HA aKTHBHYIO HAarpysky W yrie npo-
BoauMoctu 180° npu HOMMHANBNBIX ANS AAHHOTO BEHTHAN YCJIOBHSX
OXJIaX(AEHHSI.

Homunanvnoe (kaaccupuxayuonnoe) nanpsscenue eenTuss — Mak-
CHMaJIbHO NONYyCTHMOE MPHOBEHHOE 3HAauYeHHe HANpPSKEHHS, AJHTEe]bHO
NpHKAaABIBaeMOro K BEHTHJIIO B OGPaTHOM HanpapfieHHH B HOMHHAIb-
HOM pexumMe paboThi, NPH KOTOPOM 06eCNeYHBAETCs ero 3afaHHas Ha-
AEKHOCTD, HCKNIOYAOWAas TNOBTOPSIOIIHECS H  HENOBTOPAIOLIHECH
HalpAXKEHHS,

Maxcumarvnoe obparnoe nanpsocenue Ulon COOTBETCTBYET TOuYKe
HJIH 0611acTH 3arH6a o6paTHOA BeTBH BOJIbT-aMIEPHOH XapaKTePHCTH-
KH BEHTHJISl, KOTAA NPH HeGOJBLIOM NPHPALUEHHH HANPAXEHHS PE3KO
yBelHYHBaeTcs o6paThuiil ToK. Kiacchgukaunontoe o6paruoe Hanps-
XeHue 15 nHonos cepuu B npunumaercs paBuniM 50% Usar nipn TeM-
nepatype 140°C, a nns awonos cepun BJI — pasuoit 809 U.p npu
E}l{ﬂarrparype 25F10° C( CranpaproM npeaycMorpena clenyromast

24 HOMHHAJNbHbIX (KNaccHpMKaUHOHHBLIX) Hanpskenud: 100, 2
300, 400, 500, 600, 700, 800, 900, 1000, 1)100, ;;200 g 3H2qe2}3?e
Uson/100 npuusito a5 0603HaueHHs KAacca BEHTHS.
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I paxoe nadenue nanpascenus — cpefHee 3a NEPHOL 3HAYEHHe Ha-
NpsXEeHHS Ha BEHTHJIe NPH NMPOXOXIEHHH Yepe3 Hero HOMHHAJIBHOTO
TOKa H TeMneparype okpyxaueii cpenn + 25°C.

O6parnstii Tox loep — CPeHee 3a NepHo] 3Ha4YeHHe TOKa, Npore-
Kawllero 4yepes BEHTHJL INPH IPHJIONEHHH K HEMy HOMHHaJIbHOro
of6paTHOro HanpsXeHHs.

Tox asapuiinoii nazpy3xu I, — TOK, NpoTeKaHHe KOTOPOTO BhI3bi-
BaeT npeBHILEHHEe MAKCHMaJbHO AONYCTHMON TeMNepaTypul 3/eKTPOH-
HO-ABIPOYHOTO NepexoAa, HO BO3MefiCTBHE KOTOPOro Mpearonaraercs
AHlb OTPaHHYEHHOE YHCJO Pa3 3a CPOK CAyKObl BEHTHJA KaK pe3ylib-
TaT HeOOLIYHBIX YCHAOBHH PAaGOTHl CXEMBI.

YOapnsiii TOK — MAaKCHMaJbHO AONYCTHMOE 3HaYeHHe TOKa CHHYCO-
HAoanbHOH (opMbl AauTenbHocTbio 10 Mc npu 3ajanHOR HauanbHOH
TeMriepaType NOJynpOBOAHHKOBOH CTPYKTyphi (€3 roc/ielylollero npH-
JIOXKeHUA HanpsKeHHs,

Ilosropsaroweecs wanpaxcHue — MakCHMaMbHO JIOMYCTHMOE MIHO-
BEHHOE 3HauYeHHe HanpsKeHHA, KOTOPOe MOXEeT MHOTOKPAaTHO MepHOAH-
YeCKH NPHKAaAWBATLCSA K M0JyNPOBOAHKKOBOMY NpuGOpy B 0GpaTHOM
HAW npsMoM Hanpabsennn. ITo aHayeHHIO NOBTOPAKOILErOCH Hanpsxe-
HHS ycTanaBaHBaetcs kaace npu6opa K== Uyn/100.

Henobropsioleecss  HanpsieHHe — MakCHMaJibHO  (QHKCHpyemoe
MrHOBEHHOe 3HayeHHE HaNpsXKeHHs, NPHKIanbiBaeMoro K npuGopy B
O6GpaTHOM WJIH NPAMOM HANPaBJeHHH INPH NpOLECccax, HMEWIIHX He-
nepuonuueckuil xapaktep. Henepuomuyeckoe HanpsiKeHue OGHYHO
onpeneNseTcs BHeW e No OTHOLIEHHIO K Npeo6pa3oBaTeNio NpHIKHOK,
HanpuMep TPO3OBHIMH HJH BHYTPEHHHMH MepeHanpsKeHHSMH B NHTa-
01l CeTH NnepeMeHHOTo TOKa.

I'pynnoeoe coedunenue Ouo0oe NPHMEHSOT AMA NOBHILEHHA Ha-
NeXHOCTH BRIIPAMHTENLHON YCTaHOBKH, 4TOOK BHXOJ H3 CTPOSi OJHOrO
AHOLA He Hapywan pa6oret Bcefi ycraHOBKH. B MOWBBIX BHNpAMH-
TeJbHBIX YCTAHOBKaX BHINPAMJIEHHLA TOK OKa3biBaercs GoJiblue HOMH-
HAJbHBIX TOKOB, JIONYCTHMBIX JJIfi OT/Ae/NbHBHIX MOJynpPOBOAHHKOBHIX
nnoaos. Jlns mponycka TakHX TOKOB HECKOJBKO JIHONOB BKJIO4AIOT
napanjiesibHo.

[Tpu no/iHO HAEHTHYHOCTH NPAMbLIX BETBEH BOJIbT-aMIEPHLIX Xapak-
TEPHCTHK NapajJie/lbHO BKJIOYeHHbX AHOAOB B paboyeM auanasoxe
TeMnepaTtyp CyMMapHbifi TOK B leNnu pacrnpejesisicsi Obl MeXJy HHMH
pasHoMepHo. OHaKo BONbT-aMNepHbie XapaKTepHCTHKH JHOJOB, naxe
M3rOTOBJIEHHHIX H3 OJIHOTO MOHOKPHCTalNa, HeufewTHunb. Kak nps-
MBle, TaK H O6paTHble BETBH BOJIbT-AMIEPHBIX XapaKTEPHCTHK JHOLOB
ONHOH Tpynnu MOryT HMeTb pasfjiHuHe B Ipeaesax AONyCTHMOro
CTanaapToM pa3bpoca NMPsIMOTO NajeHHS HanpsXeHus W o6paTHOro
Toka. Paanuune B NMPAMbIX BETBSIX BOJbLT-aMNEePHBHIX XapaKTePHCTHK,
BRI3LIBAEMOE PA3JIHYHEM BHYTPEHHEro CONPOTHBJIEHHS MOJYNPOBOAHH-
KOBHX [HOAOB, NIPH mNapajjieibHOM BKJIIOYEHHH OGYCJIOBJIHBaeT ux
HepaBHOMepHYK Harpysky. CrnenuanbHuifi nog6op AHOAOB MO XapakTe-
PHCTHKAM, BO3MOXHBI Ha 32BO/ie-H3TOTOBHTENE, YPe3BHYAAHO 3aTPyA-
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HEH, a2 B yCNOBHAX 3KCMJyaTallHH NMPH OrpaHHYeHHOM 4YHCJIE NHOAOB
NpaKTHYeCKH HeBO3MOMeH. [ToaToMy mnpH napanneNbHOM BKJIOYEHHH
AHONOB 4YHCNO HX OepyT ¢ 3anacoM, Y4YHTHBAIOUIHM HepaBHOMepHOe
pacnpefesieHne To0Ka no anoaaM. Kospduunent sanaca, yunTHBAIOLLHA
HepaBHOMEPHOCTb pacrnpelesieHHs TOKa MeXAy napannesbHO BKIIOYeH-
HBIMH AHOAAMH, NpHHHMaercs paBHniM 1,15—1,25. Uucno napannens-
HO BKJIOUEHHbLIX JAHOAOB BHOHPAWT [ANH HOMHHAJNbHBIX YCJAOBHH
OXJIAX/AEHHSI N0 3aJ]aHHOMY HauOoJblleMy NPOLOJKHTENLHOMY TOKY
HarpyskH ¢ MpoBepKOH TeMIlepaTyphl 3/eKTPOHHO- ABPOYHOTO Mepexoja
NpH NponycKe AHOAAMH TOK2a KOPOTKOIO 3aMBIKAaHHS pacyeTHOH MAJIH-
TEJNbHOCTH. :

B BENpAMHTeNbHBIX YCTaHOBKax MOABHXKHOIO COCTaBAa HanpsiKe-
HHSA, NPHKJajHBaeMble K NHOAAM B HENPOBOARLIYI0 4YacTh nepHOa,
NpeBHUIAIOT AONYCTHMbie HANpSXeHHS OAHOrO AHONa, @ IOITOMY B
HHX HECKOJIbKO JIHOAOB CcOoeluHsloT nocaedosareasbno. Uneno nocneno-
BaTe/IbHO BKJIIOHEHHBIX B IVIeYe 1HONOB BHIGHpAIOT H3 yCJOBHA ofecre-
HEHHS HX 3JIEKTPHYECKOR NPOYHOCTH NPH NPHJIOXEHHH MNePHOAHYECKH
NOBTOPSAIOLIHXCA OGpATHLIX HANpsXKeHHA M KOMMYTAaiMOHHHIX TiepeHa-
npsxeHHil. MakcuManbHoe 3HaueHHe 06paTHOrO HanpsXKeHHs, BOCNPH-
HHMaeMOro AHOAAMH, ONpeensieTCs CXeMOH BKJIOYEHHS M mapaMerpa-
MH npeo6pasoparensi. [Ipu nocnenoBarenbHOM COEAMHEHHH AHONOB
obpaTHOe HanpsiKenHe MeXAy HHMH pPacrnpefeNisieTcsi HepaBHOMEPHO
BCsieacTBHe pa3bpoca 3HaueHHH HX BHyTPeHHero conpotusienus. Jlas
BHIPaBHHBaHHA 06pPaTHOrO HaNpfXKeHHS] Ha NOCJEA0BaTeJbHO COeMH-
HEHHBIX AHOAaX OHH IIYHTHPYIOTCS Pe3HCTOPaMH OJMHAKOBOTO CONpO-
THBJIEHHA. 3TH PE3HCTOPH 06pa3yloT nenuTens Hanpskenus. [las toro
YTOOW JeneHHe O6PAaTHOTO HANPSMKEHHA MeX1y AMOAaMH ONpenens-
JiIOCb CONPOTHBJEHHSIMH 3THX Pe3HCTOPOB, CONPOTHBIEHHE HX Gepercs
B 3—5 pa3 MeHbllle MHHHMAJIbHOTO CONPOTHBJEHHS BeHTHJS.

Benencrsue Gospiinx aonycTHMHX O6GPaTHHX TOKOB JaBHHHBIE
AHOAB! HEe HYXNAKTCA B NPHHYAHTEJHHOM PaBHOMEPHOM pacnpejeJe-
HHH Hanpsi)KeHHS MPH MOCJeOBATe/bHOM HX BKMioueHud. OG6paTHbiil
TOK NpH NOC/Je0BaTENIbHOM CO€/IHHEHHH OTPAHUYHBAETCH TEMH BEHTH-
JISIMH, Ha KOTOPHX HanpsXKeHHe He JOCTHIJIO 3HAaYeHHS, COOTBETCTBYIO-
LIero JJaBHHHOMY 3apsiay.

KoHTpoabhbie Bonpocu

1. llocnenopatenvHoe H NapainencHOe COEAHHEHHA NHOMOB,
2. KakHMH napaMeTpaMy XapaKTepPH3yeTcs NONYNPOBOAHHKOBLA BEHTHIL?

3.3. BbINPAMMTESIbHASA
YCTAHOBKA YBKT-5

Ha rennososax npumensiercs BunpsiMure/ibhas ycranoska YBKT-5
Ha KPEeMHHEBBIX JIABHHHBLIX BEHTHJ/ISX, KOTOPasi COCTOMT H3 OJLHOTO IIKa-
ba c BeHTHNAMH. JNEKTPHYECKAR CXeMa BLINMPAMHTENLHON yCTAHOBKH
(puc. 51) npeacrasasier co6ofi ABa Napaj/ieibHO COEAHHEHHBIX TPEX-
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dasupix MocTa, muTaeMbix OT cHHXpoOHHOro renepartopa CI, cratopHbie
O6MOTKH KOTOpOro cABHIyTH Ha 307 3.1

Texuuueckas XapakTepHCTHKa BunpaMutenbHoOR ycraHoBkH YBKT-5,
ycTanoeneHHOfl Ha Tenaomose 2T3116

HomuHanbHan MolinocTs, KBT 4200
HoMuHansHuA BRInpAMaeHHEA TOK, A 5700
Tox neperpyskH B TedeHHe 5 MuH He Gonee, A 8700
B HoMuHanbHoe BHNpAMNEHHOE HanpaAXeHHe He GoJnee, 750
KpatkoBpemennoe paonyctHMoe BHNpPAMIEHHOe Ha- 850
npsxeHnHe, B .
Yacrora nuratoiled cerd, I’y or 30 go 133
HanpsaxeHHe NMHTamoWero redeparopa, B 575/350
Knana, % 99,3
Oxnaxpenne BO3AYUIHOE,
npHHYIHTeNLHOe
KonugectBo BentHaeR 240
THn BenTHaeR BJI-200-8
TaGapuTHEe pa3Mephl, MM:
BHCOT2 1165
ONHHA 1250
LWHPHHA 700
Macca, xr 650

Kaxpnoe nnevo mocra BY coctour us 10 napanie/bHo coeiHHeHHBIX
BeTBell, B KaXKAOA H3 KOTOPHX N0 1Ba NOC/€/10BaTe/bHO COeAHHEHHBIX
BeHTHNs. KoHcTpykuns BY nonyckaer asycroponsee o6cnyXXuHBaHHe.
Ha kaxpno#t ctopore BY pa3melinen oaun Tpexgasuuii Moct. BentHin
cobpann B oTielbHHE 6JOKH ¢ oxaaautensiMH no 8 wr. Bce 6/10kn
CbeMHBle, 4TO ofecneyHBaeT BO3MOXKHOCTH OYHCTKH BO3AYLIHOro Ka-
Hana | CMeHy OXJajauTelel.

KoHTpoabHbE BONpOCH
1. Ha3sHauenHe H TeXHHYeCKas XapaKTeDHCTHKa BHNpAMHTENbHOR YcTaHOBKH

YBKT-5.
2. Cxema coeanHeHHA BeHTHNeR B nieyaX BHNPAMHTENBHOR YCTaHOBKH.



Fnasa 4 AKKYMYJIATOPHBIE BATAPEU

4.1. HABHAYEHUVE U NMPUHLIMN PABOTHI

AxKyMynsTopHble 6aTapen cayXar AN NHTAHUA 3HEPTHel reHepa-
TOPOB, paboTaKwlUX B PeXKHME JIeKTPOABHraTe/iel HAH CTapTep-TeHe-
paTopos npH 3anycke Au3esiell, NHTaHHS Uenell ynpaBJeHHs H OCBe-
LeHHs, a TaKXKe HEKOTOPHIX BCIIOMOTaTe/bHBIX Lenedl npu HepaGoTalo-
weM ausene. Ha rennoBosax npuMeHATCS 1Ba THNA aKKyMyJIATOPHBIX
Gatapeil: KHC/JOTHBIE H lleNoynbie. Tun Garapeit W OCHOBHblE TeXHHHYE-
CKHe faHHble npuBeaeHbl B Tabs. 13. BxoasitiHe B 06o3HayeHHe aKKy-
MynATOpHOR G6arapeH UHQPH H GYKBB XapPaKTepPH3YWOT CJeAYIOLIHE
AaHHbie Gatapeit: 32, 46, 48 — KoNMYeCTBO mNOC/NENOBATEJBLHO COEMIH-
HEeHHBIX aKKyMyJistopoB B Garapee, 350, 450, 550 — HoMuHanbHas
€MKOCTh BXOASIIIHX B Gatapei0 aKKyMyJSTOPOB NpPH ONpPENeSeHHOM
pexume 3apsana, A-u, TII — Ha3nayeHHe aKKyMysasiTopa — TeNJIOBO3-
HBlft (nyckoBoft), H — BHA 3/eKTpoAHBIX NMJIACTHH aKKyMynsTopa no
crnoco6y HaHeceHHs Ha CBHHLOBYIO pelleTkKy pa6ouero BellecTBa — Ha-
masnne, JKH — xenesonukesnessie Garapen.

AKKYymyaRTOpAMU HA3BIBAIOT XHMHYECKHE HCTOYHMKH IJIEKTPHYE-
CKO/ 3HEPIHH, OCHOBAHHBIE Ha HCNOJL30BAHHH OGPaTHMBIX XHMHYECKHX
peakuuii. Ecau B cocyn ¢ pacTBopoM cepHOfi KHCIIOTH NOMECTHTH OHH
3NEKTPOA H3 CBHHLA, a BTOpOR — u3 AByokHcu cBHHuUa (PbQ.), rae
HOHBI CBHHIlA HMEIOT YeThipe NoJIOXHTENbHHX 3apsifia, H COelHHHThL HX
NPOBOAHHKOM, TO MeTaJJIHYECKHA CBHHELl, NEPEXOis B PacTBOP B BHIE
nosoxutenbHux HoHos Pb?*, Gyner oTnasath 3/eKTPoAy 3JIEKTPOHBI,
KOTOpHE 110 NPOBOAHHKY NepefinyT Ha BTOPOR 3JEKTPOJ, Fi€ H COEMH-

Tabauua 13
sicsio Homu- Howms- Macca
Mapxa Tun GatapeR | arKyMy- :::::::: “::nb:r :msacx:' Cenn::O::n—
NATOPOR Ay weunuwe, B Kr
32TH-450 | Kucnothas 32 450 64 1272 T3M2,
2731160,
M62, T33,
2M62,
2T3116
48TH-450 b 48 450 96 1926 273116
48TH-350 » 48 350 96 1472 T3I170,
273121
46TTTKH- 1llenounan 46 550 57,5 2100 |° 2T310B,
550 2T310J1,
2T310M
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HATCH ¢ HOHaMu Pb*+, Kotopue npespatsTcs B nByx3apsaHbie HOHK
Pb**. B pesysbrate 3THX npolleccoB Ha 060HX 3JeKTpogax 06pPA3YIOT-
cst Honw Pb?+, KoTopbie, COEAHHASICH C HOHAMH CEPHON KuCIOTH, 06pa-
3yt cynsdat ceuaua Pb*++ S0O2-=PbSO0,.

Ecnu tenepb coefnHuTE 3/IEKTPOAB C BHELIHHM HCTOYHHKOM NOCTO-
AIHHOTO TOKa, TO Ha 3/IEKTPOJaX BHOBb BBLIAENIATCA T€ Ke BellecTBa,
KoTophie obecneyuBanu pa6oTy BCero yCTPOACTBA B KayecTse
HCToYHHKa sHepruu. Ha s/ekTpone, coeguHeHHOM ¢ NOMOKHTENbHHIM
nosnocoM, o6pa3yercs ABYOKHChb CBHHIIA, a Ha OTPHLaTenbLHOM BHIZe-
JHTCA MeTannuueckuit ceunenl. TakuMm o6pasoM, onucanHoe yCTpORCTBO
Cnoco6HO HAKanAHBATh SHEPrHIO, T. €. aKKyMyJIHPOBaTh ee, NMOITOMY
3TH yCTPOACTBA NONY4YHAH Ha3BaHHe aKKyMYJIATOPHI.

AKKyMyJsiTOp XxapaKTepH3yeTCs TaKHMH NapaMeTpaMu, Kak 9. 1. C.,
Hanps>KeHHe, CONPOTHBNIEHHE, EMKOCTb, OT/a4ya, CaMopaspfii H CPOK
CAyKO6BIL )

3 rextpodsudcyuyed Curoll aKKyMyASRTOPa HA3LIBAETCH Pa3HOCTh €ro
3MeKTPOAHBIX MOTEHUHANOB NpH Pa3oMKHYTOH BHemHed uenmn. Mame-
pseTcs 3. 4. C. B BOJIbTAX.

ITpu paspsinke aKkyMyZnsiTopa BO BHEIUHEN LENH HCIOJb3yeTCs
TONBKO 4acTh 3. A. €., TAK KAK HEKOTOpafl ee 4acTh PaCXO/yercsi Ha
NpeofoJieHHe BHYTPEHHEro COMPOTHBJIEHHS AKKYMyJAsTopa. 3HaueHHe
3. A. C., HCNOJIb3yeMORl BO BHeIlHERl uenu, Ha3BBAETCH NANPANEHUEM
aKKyMyJIATOpa, HWJAH Npocro HanpsieHueM. Hanpsxehue namepsercs
B BOJbTAX.

Conporuesenue akKyMyJAsiTOpa CNaraeTcsi H3 CONPOTHBIEHHS

" BNEeKTPOAOB, 3JIEKTPOJIHTA H CENAPaTOpPOB.

[Ton emxocTero akKyMyJnsiTOpa nOHHMaETCs KOJHYECTBO 3JeKTpHue-
CTBa B aMInep-4acaX, KOTOPOe MOXHO MOJYYHTh NPH PaspsiiKe aKKyMy-
JATOpa 10 KOHEYHOTO HaNpsiXKeHWs M0 3aAaHHOMYy pexuMmy. Ecan
paspsn BeeTcs NPH NOCTOSHHOI BENHYHHE TOKA, TO BeJIHYHHY EMKOCTH
(A-u) nerko noacuutate no Qopmyae Q=It (rne ] — 1ok, A, { — Bpe-
ma, 4). IIpu paspsge ¢ HIMEHSWOILMMCA 3HAYEHHEM TOKa HeOGXOAHMO
TIOACTABJNTb B yPaBHEHHE CPEAHEE IHAYEHHE TOKA.

EMKoCTh aKKyMyASiTOpa 3aBHCHT OT TOJILIMHE 3JIEKTPOAa, TIOPHCTO-
CTH aKTHBHOM MacChi, KOHUEHTPAaUHH H KOJIMYECTBA 3JIEKTPOJIHTa,
TeMNepaTypbl ¥ 3Ha4YeHHsl Pa3psifHOro TOKa.

KoanuuecTBo 3/eKTpHuYeCTBa M 3HEPruM, 3aTpayHBaeMoe NpH 3aps-
Jie, BCerfa 3HAYHTeNbHO GOJIbIlEe KONHMYECTBA 3JIEKTPHYECTBA M JHEp-
THH, NONly4YaeMOro BO BpeMs pa3spsina. Be/luuunb, XxapaKTepHaylomue
CTENEHb HCNOJNb30BAHUSl 3NEKTPHYECTBA H SHEPTHH, BBIpAXEeHHbE B
npoueHTax, Ha3nBawTes ordaved akkymyastopa. Eclu Be/lHYHHa no-
Ka3niBaer CTeNeHb HCNOAb30BAHHA KOJHYECTBA 3JIEKTPHYECTBA, TO
OHa Ha3blBaeTCsi aMIep-4acoBod OTAayell, a ecJH — HCIOJb30BaHHe
SHEPrHH, TO BATT-4aCOBOH OTAaueH, HJIH K. 1. . aKKyMyJsiTopa.

Y CBHHUOBO-KHCJIOTHHIX aKKyMyJIAITOPOB aMIep-4acoBasi OTAaua
cocrasJsisier okosno 80—85%, y Kene3onuKeNeBHX aKKyMyJlsiTOpoB —
60—70%.

Kak npu XpaHeHHH aKKyMyJISTOPOB C 3JeKTPOJMTOM, TaK W NpH
#X pa6oTe MPOHCXOJHMT NOTEPSl €MKOCTH HA BpefiHbie TNOGOYHblE Mpo-
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neccH (yTeukH TOKa Yepe3 caydyafiHble 3aMEIKaHHs, CaMOpPacTBOpPeHHe
3JIEKTPOJOB H T. A.). Takue nmorepn €eMKOCTH HasblBAIOTCH CaMOpg3-
padom.

OcobenrnocTu paboTel AKKYMYyAaTOPHbIX Garapeil Ha Tenaoso03aXx.
ITpu 3anycke Ban Au3ens Heo6XOAMMO pacCKpPyTHTb [0 4acToThl Bpa-
1LeHHA, MPH KOTOPO# ofecneyHBAeTCH CAMOBOCIJIAMEHEHHe BNPBICKH-
BAaeMOro B LHMJHMHAPH TOMJHBA. AKKyMyJasTopHas 6atrapes npH samyc-
Ke NMOAKJAIOUdeTcs K TATOBOMY FeHepaTopy MJH CTapTep-reHepaTopy
6e3 Kakux-1u60 MyCKOBBIX CONPOTHBJeHHA. Tak Kak mycKoBas uenb
HMeeT Malioe CONPOTHBJIEHHe, TO B MOMEHT BKJIIOUEHHS MyCKOBHIX KOH-
TaKTOPOB TOK OmiBaer GosbluM (ans ausens 101100 mo 2000 A), wo
sareM GuicTpo (uepes 0,2—0,3 c) yMeHbluaeTcss MO Mepe YBeJHYEHHH
yacToThl BpalleHus pana au3ens. Yacrora BpallleHHs BaJla sKoOpH
TArOBOrO IeHepaTopa HJH CTapTep-reHepaTopa B peXXHMe 3JIeKTPOLBH-
ratejisi NpSMO NPONOPUHOHAJbHA NOABeNeHHOMY HanpsiKenwuio. ITosro-
My OCHOBHOe TpeGOBaHHe, MpeAbfABJSEMOe K TENJOBO3HOH aKKyMYJs-
TOpHO# GaTapee,— nojjepxaHHe AOCTATOYHO BBICOKOIO HanNpHXeHHA
NpH NpPOKPyTKe, HeOGXOAHMOrO AJifi NOCTHXeHHH BaJIOM JAH3efl Mmyc-
KOBO# 4acTOThH! BpalleHHS.

Kourpoasnme sonpock -

1. HasnaueHHe akKyMyAsTOpHHX Gatapeft H HX MapKHPOBKa.
2. Ipunusn paGoTH aKKYMyJAsTopa.

4.2. KHCNOTHBIE U LLENOYHBIE
AKKYMYNATOPBI

Cesunyoso-kucaornoul axxkymyasrop TH-450 (puc. 52, a) cocrout
13 360HHTOBOrO cocyna (6aka), KOTOPbIA Ha AHe HMeeT CreuHalbHbe
BBICTYNB, Ha KOTOpHle ONHPAIOTCH HOXKH naactuH. Ceepxy cocyn
3aKphiBaeTc 360HHTOBOH Kpbllukoi §. KpbillKa uMeeT ueThlpe OTBEp-
CTHS AJisi GOPHOB 4 MOJIOXHTENIBHOTO H OTPHUATEJILHOrO 1O0JYy6JIOKOB.
Mecta Brxona GOPHOB YNJIOTHSIOTCH PE3HHOBHBIMH KOJbLUEBBLIMH IIPO-
KnagkaMu. Ilo mepumerpy O6aka KphlUKa YynJOTHEHa pPe3HHOBOI
NPOKNAAKOH H KHCJIOTOCTOHKOR MacTHKo#. B nentpe KpHILUKH HMeeTCH
OTBEPCTHe AJH 3aJMBKH 3JIeKTpoauta. LleHTpasbHOe OTBEpCTHE 3aKPHI-
BaeTcsi MPOGKOH 6 ¢ BepTHKaJIbHBIMH H TOPH3OHTaJbHBIMH KaHaJaMH
[J15l BEIXO/d Ta30B M OTPaaTeJIbHBIM HIMTKOM 7 JJIsi MPefOTBpPalileHHs
BHIJIECKHBAHHS 3J1eKTPOANTA. TloNoKuTeAbHBIH NONYGNOK COEPIKHT
19 anekTponos, orpuuatenpHblfi — 20, SnexTpoant 1 npeAcTaBAAIOT CO-
Goit uTHle pelueTKH H3 cmJaBa cBuHua (95%) u cypemmt (5%), sAved-
KH KOTOPHIX 3anoJIHEeHbl aKTHBHOH Maccoit. B 3apsieHHOM COCTOSIHHH
aKKyMyJISTOpa aKTHBHAasl MacCa IOJIOXKHTEJbHBIX 3JIEKTPOLOB — JBY-
okuck ceuHua PbO,, orpuuarenbubx — ry6uatuit ceunen Ph. Saekrpo-
Abl pa3sHOfi MOJIAPHOCTH pasfelieHH cenapatopaMi 3 M3 peGpHCTOro
MHIIJIACTA H CTEKJIOBOJIOKHA.

DJIeKTPOJIHTOM aKKyMyJ/ISTOPA SBJISETCH PACTBOP AKKyMYJSATOPHOR
ceproit kucaotet HpSO4 B AHCTHANHpOBaHHOR BOAe nJOTHOCTbIO 1,24—
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Phc. 52. AKKYMYIATOPH TeNoBo3HEIX GaTtapef:

a — cBHHUOBO-KHCROTHWA ThHna TH-450; 6 — wenounofi THNA TIDKH-550; 1 — snextpoab; 2 —
cocyn (Gex); 3 — cenapatopbi; 4 — GopH; 5§ — KpBILKE; 6 — npobka; 7 — OTpaxaTenbubil LiH-
Tox; &— TpyOxa ANR 32NUBKR SNeKTpOAHTE; § — npofKa-Kaanau; 10 — nnactunn;, 1 — BTYAKE;
12 — Kkpbuuka; /3 — BHRUNNECTOBAR NNACTHHA

1,25 rf/cM3, 3anuTHII B aKKYMYJSTOP A0 YPOBHH Ha 15 MM Bhillle mpe-
AOXpPaHHTE/LHOrO H30JSIHOHHOIO 1HTKA.

XuMHuecKHe peaKUHH, IPOHCXOAfIIHE B aKKyMyJIATOpe NpH pasps-
Zie H 3apsje, cleayllHe:

Pb -+ PbO; -+ 2HoSO04 ™ 2PbS04+2H,0.
sapan

Pa3spsan Gatapes Ha TenJioBO3e CKJAaJbIBA€TCH H3 aMIep-4acos,
3aTpaueHHLIX Ha NHTaHHE lenefl ynpasjeHuss npH HepaboTaiolleM
JH3e/e, H aMIep-4acoB, 3aTPAaYeHHbIX HA MNOArOTOBKY H MYCK AH3eJs.
IMocne 3amycka Au3eNs aKKymyaatopHas Oarapes BKJIOY3eTCs HA
NOA33apAAKY AJS NOJHOrO BOCCTAHOBJEHHS €MKOCTH, 3aTpaueHHOM
akkyMmyJisTopHoil Gatapeeil. Xorsi aKKymyJAsTOpHasi Garapesi npH pa-
6ote nu3ess Bce BpeMs NOJKJIOYEHA Ha HaMpsXKeHHe BCIOMOraresb-
HOTO reHepatopa, HO o6BIYHO 3a 2—4 4 (B 3aBHCHMOCTH OT HaNpsiXe-
HHSI OA3apPAA3 H TEMNEPAaTYpPhl 3JEKTPOJIHTA) aKKYMYJIATOPbI nojayya-
10T HeoGXOLHMOE KOJIHYECTBO 3JIEKTPHYECTBA VIS INPHBEIEHHA HX B
NOJIHOCTHIO 3apsiKeHHoe cocTosinke. OcTanbHOEe BPeMS TOK nojsapsaa
H/eT Ha 3JEeKTPOJIH3 BOJbI, COMPOBOXKIaeMblit rasoBbiiie/ieHHeM («KH-
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Tabnuua 14
Pexum paspsaa H
r p Ha
BKKYMYNATODE B Ewmkocrs
Mnaureasnocts paspsns Toxk, A “‘g‘“;,":i‘:,ﬁ" 1.1:;4::
10 4 45 1.8 450
54 68 1.7 340
5 MHH 900 1,45 75
[Tpepueuctaifi (15 Bxmouennd) 1700 1,00 70

NeHHeM»), paspyluaioule AefCTBYIOIUHM Ha NMOJOXKHTENbHBIE NJIACTHHB
aKKyMyJIfITOPOB.

Ilpu HopMasbHOR sKcniyaTaumn MakcHManbHas paspsKeHHOCTb
AKKYMYJIATOPHOM GaTapen Ha Ten/oBose He npepmuaer 4—6% HoMu-
nanbHo#l (10-uacosoft) emkoctu. B Ta6a. 14 npusenenn 3/1eKTPOTeXHH-
YeCKHe XapakTepHCcTHKH Gatapeil.

a5 ynoGersa TPaHCIOPTHPOBKH, MOHTAXA M NPEJOXPAHEHHS OT
nospexaeHHH G6akOB aKKyMyJSTOPbl KOMIUIEKTYIOTCH B CEKUHH MO
4 wr. ans Gatapen 32TH-450 u no 3 wr. mis Garapen 48TH-450.
AkKyMyJsTOpH B 6aTapee COefMHEHH Me[HHMH, TOKPHTHMH CBHHLOM,
nepeMblYKaMH 10 cxeMe (pHc. 53).

Ilepen noctanoskoii HOBOM GaTapen Ha TemnoBO3 eff NPOBOAHTCAH
TPeHHPOBKA, 3aK/I0YAOIIAACH B NOC/EN0BaTe/NLHOM YepelOBaHHH
UHK0B (3apsn-paspsn). Barapesm, paGoraioumm B 0XHBX palionax,
coob1naoT AB3a TPEHHPOBOYHBIX UHKJA, a GarapesM, paboTaOLIHM B
CEBEPHBIX PaHOHAX,— TPH TPEHHPOBOYHHX WuHKJAA. [IpM nposeneHuH
TPEHHPOBOYHBIX 3aPAN0B M PA3PAAOB NPOBOAHTCH TLLATEABHOE H pery-
J/IipHOE M3MepeHHe HaNpsKeHHs, NJIOTHOCTH 3JIeKTPOJIHTA, TeMnepary-
PHl 3/IEKTPOJIHTA, TEMIIEPATYPHl OKPYKAIOILEro BO3yXa.

Ilepsuifi 3apsin Gataped NPOBOLAT ABYXCTYNEHYAaTHIM peXHMOM:
neppas crynedb — TokoM 40 A no pocruxenus 2,4 B Ha GoabwmuCTBE
dKKyMYJIATOPOB, BTOpas CTyneHb —TOKOM 25 A 10 mNOsBJeHHs NpH-
3HAKOB KOHUA 3apsiakH. [IpH3HaKKH KOHUA 3apsAfKH: MOCTOSHCTBO Ha-
NPSXKEHHS ¥ MJIOTHOCTH 3/IEKTPOJIMTA Ha BCEX aKKyMyJISTOpax B Teye-
HHe 2 4 NOAPsA, OOHIIbHO® «KHNEHHE» 3/EKTPOJIHTA B aKKYMYJIATOPAX.
Temnepatypa szekTposiuTa npu nepsoM sapsje He NO/MXKHA NpPeBbi-
watp 45°C. Ilepsbift paspsy Gatapen eaytT 10-yacoBHIM pexHMOM
T0KOM 45 A n0 Hanpsixerus 1,8 B na onuoM-msyx aKKyMyJsTopax
Tpenupylowedics 6atapes. He nosnnee uem yepes 2 u Garapeio BKiIo-
4aloT Ha BTOPOH 3apsia.

Bropo#i u nocnenywoume 3apsab BeAyT Takxe ABYXCTYNeHYaThIM
PeXHMOM: nepBas cTyneHb — TOKOM 65 A no Hanpsikenus 2,4 B Ha
GO/IBLIHHCTBE aKKyMyJISTOPOB, BTOPast CTyneHb— TOKOM 35 A 10 no-
AB/ICHHA NPH3HAKOB KOHUA 3apsna. Bropok u nochiepyolune paspsaun
aHa/NOrKuHB nepsoMy paspsay. Barapes npuropHa s ycranosku Ha
TENJIOBO3, €CJIH NMPH BTOPOM pa3psle HMeeT eMKOCTb He Menee 809,
H Ha TpeTbeM paspsne — He Menee 85% emkoctu 10 y paspsna, npuse-
nennolt K Temnepartype 30°C.
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Puc. 53. CxeMa coeHHEHHA aKKYMYJNRTOPOB B GaTapenx:
a — 32TH-450; 6 — 48TH-450; & — 48TTIDKH-550

3apsikeHHule GarapeH, npejHasHaueHHbe IJsi paGoTBl B IOMHBIX
pafioHax, JOJ/IKHH HMeTb MNJIOTHOCTh 3JeKtpoaura 1,24—1,25 rfem?,
nJsi paGoThl B ceBepHBIX paioHax: 1,24—1,25 r/cM® B JieTHHE MecsiUM,
1,26—1,27 rfcM® B 3HMHHe Mecsillbl. Y POBeHb 3/J€KTPOJIHTA B 3apsAMeH-
HOi Gatapee nojkeH ObITb Ha 15 MM BHIUE NpPeLOXPAHHTEJNbHOIO
IUHTKA.

Henouroii acenesonuxeaeswiii axxymyasrop TIDKH-550 (puc.
52, 6) cocToHT M3 ABYX G6/IOKOB NOJIOXKHTENbHHX H OTPHUATENbHBIX
naactud. O6a 6Ji0Ka noMellleHH B cTajbHOM cocyn 2. [lonoxuTteabHbie
H OTpHUATEJbHbIE MJIACTHHE COCTOAT M3 Jameneil (kopobouek), coenH-
HEHHBIX MexXy co6ofi B 3aMOK H yKpenJieHHbX ¢ 06eHX CTOPOH CTallb-
HHIMH pe6GpaMu, K pe6paM npHBapeHb KOHTaKTHbe NJaHKH. [laacThHE
OTAEeJeHb APYr OT Apyra nep¢opHpOBaHHBIMH BOJIHHCTHIMH Cenaparo-
paMH HAH pe3HHOBHIMH WHypamH. OLHOMMEHHBlE NJACTHHB KaxIoro
Gsi0Ka co6paHbl Ha WIHALKE W 3aKpemiensb raitkaMu. OT cTeHOK cocy-
na GAOK MJiacTHH H3OJIHPYCTCH BCTABJEHHOH NO NEPHMETPY BHHHILIA-
croBoit nypactunofi /3. Kaxawit 610K uMeer no nea GopHa. Bophum
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BBIBE/IEHB! Yepe3 OTBEPCTHS KPHIIUKH B COCYle H M30JHPOBAHH OT Hee
BHHHIVIACTOBHIMH H De3HHOBBHIMH KOJIbLLAMH, KOTOpHe COGpaHbl B rep-
METHYHbIA y3eJ, NPensTCTBYIOIIHA BHTEKAHHIO JEKTPOJIHTA H3 aKKy-
MynATopa. Jlns 3aiHBKH aKKyMy/siTOpa 3JEKTPOJIHTOM B KpHILIKE
cocyna umeercsi Tpy6ka 8, 8 KOTOpYio BBHHUEHA IJlacTMaccoBasi mpoG-
Ka-knanad 9. AKKyMyJATOPHBIH COCYl OKpallleH CHapy»H 3MOKCHAHOM
SMaJIbl0 H 3alHIIEH PE3HHOBLIM YEXJIOM C LeJbI0 M3OJSUHH AKKyMy-
JIATOPOB APYr OT ApYyra H OoT 6aTapeiHOro AIHKA.

AKTHBHOM Maccoil NOJIOKHTEILHBIX NACTHH B 3apSXKEHHOM COCTOS-
HHH ABJifeTCA ABYOKHCh HHKesis NiOp, a oTpHuaTe/ibHBIX — BOCCTaHOB-
JieHHas cMech pyAnl Fe. DJIeKTPONMTOM 1eJIOYHBIX aKKyMYJATOPOB
cayxur pacrsop KOH B puctunsnuposannoit pome ¢ pobasnenneM
20 r/n runpara okucu Jutusi Li(OH)s, 3anutmii B aKKYMYJIAITOp [0
ypoBsi 40—50 MM BhilIe BEPXHHX KPOMOK CenapaTopos.

B npocreiilieM BHAe XHMHYECKHe DedKUHH, NPOHCXOASILHE B aKKy-
MyJIATOpe NpH 3apsje H paspsje, CJAeLyIOlIHe:

Fe + NiOy =222, Fe0 4+ NiO.

3apsn

OcoGeHHOCTBIO HIEJIOUHBIX AKKYMyJISITOPOB SBJSETCH TO, YTO KOH-
uentpauus pacrsopa KOH npu paspsine ocraercs HenamenHoil, a no-
3TOMy HanpsXeHHe WIENOYHBX AKKYyMYJIITOPOB NOYTH He 3ABHCHT OT
NJIOTHOCTH 3JIEKTPOJIHTA.

Tlepen nocranoskofl HOBOJ 6aTapen Ha TenuoBoO3 oHa nojBepraercs
ONHOMY — TPEM TPEHHPOBOYHBIM UHK/IaM (3apAf-pPaspsifi) peRHMOM:
3apsaf TokoM 150 A B Teuenue 12 4, paspsa Tokom 110 A B Teuenme
5 4. Paspsn npekpamaercs npH AOCTHKEHHH HanpsikeHus 1 B xorn
6bl Ha OAHOM aKKyMyJisiTOpe.

Btopo#i u TpeTuit TpeHHPOBOUHBIE UHK/B NPOBOAATCH B TOM cilyuae,
€CJIH Ha NpeAbiiylueM UHKJIe HMEIOTCH aKKyMYJIATOPH ¢ HampsiskKeHHeM
Huxe | B. [ocne TperMpOBOUHBIX LUHK/I0B NPOBOJMTCH KOHTPOJBHBIf
uuki: 3apsa TokoM 150 A B Tewenne 6 u, paspan Tokom 110 A no
Hanpsikenus | B na onHom akkymynsrope. Batapes cuuraercs npu-
TOJHOH K 9KCMJIyaTauuH, eciM OHa OTAaeT Ha KOHTPOJILHOM pa3psie
He Metee 90% HOMHHANLHO# eMKOCTH, T. €. 500 A . 4.

ARKyMyJASTOpHBIe GaTapen Ha MarHCTPaJbHHX TENJOBO3AX pasMe-
LAI0TCs B CNEUHANbHLIX OTCeKaX MOJ IiaBHOH paMofi mo 06e CTOPOHHL
TOMJIHBHOTO Gaka. 310 obecneynsaeT yNOGCTBO HX MOHTa)a M obcny-
KHUBAHHA H3 Ky30Ba TeN/OBO3a MJH NPAMO ¢ 3eMan. Ha MaHeBpoBhIX
TeNJIOBO3aX aKKyMy/AaTOpHas Garapes pasMelaeTcs B CNELHaJbHOM
OTceKe 3a KaGHHOH MaLlKHHCTA,

KoHTpoabHHe BONpOCH

1. ¥cTpoficTBO CBHHIOBO-KKCAOTHOrO akkyMmynatopa TH-450,

2. XumuueckHe peakuHH, NPOHCXOLAUIHe NMPH 3apsfe H paspsfe CBHHLOBOIO
KHCNOTHOTO aKKyMyJnATopa.

3. YcTpoRcTBO 1MEN0YHOrO WENe30HHKENeBOro akKKyMyIATopa.

4. XHMHYECKHe DeaKUHH, NPOHCXOAALIHe NPH 3apROe-pa3palle WIENOYHOTQ Kese-
30HHKENeBOro akKyMyJATopa.

5. IpenmylnecTBa H HEAOCTaTKH WIENOYHHX H KHCJAOTHHX AKKYMYJATOPOB,

Tnasa 5 SNEKTPUYECKUE AMMAPATHI

5.1. OBLLIME CBEAEHWMSA

DneKTpPHYECKHE annapaThi, ycTaHABJHBAEMBble Ha TEIJIOBO3e, MOMKHO
Pa3zfenutb N0 QyHKUHOHANBHOMY HAa3HAYEHHI0O Ha HECKOJBKO TpyIn:
KOMMYTaUHOHHEIE, PETYJIHPOBAHHSA, YNpaBJeHHf, 3alHTH, KOHTPOJA
H BCOMOTraTesibHble.

K xommyrayuonneim annaparam OTHOCATCA MOE3NAHBIE KOHTAKTOPHI,
peBepcop, TOPMO3HOH Mepekjiouare/b, KOHTAKTOPH ociablieHnss BO3-
GyxjeHus, BHKMOYaTeNb Gatapen u Ap. KoMMyTaunoHHBE annaparsl
NpeAHa3HaYeHbl JJ15 BHIIOJHEHHS NePeKJIOYeHHH B CHJIOBHX 3JIEKTPH-
YECKHX Lensx.

Annaparel ynpasaenus ocylwecTBIsiOT pas3inyHble (pyHKUKH yIpaB-
JIeHHA 3/IeKTPHYECKHMH UeNnsMH IMepefay Tensoso3os. K anmapatam
ynpapjleHHs OTHOCATCH peJle, PeryJfTOpH, KOHTPOJJIephl, KHOMOYHBIE
BblKJouaTean H Ap. Hanpsxenue ueneil ynpasJeHHs Ha TeloBO3ax
75 uan 110 B.

Annapatypa pezyauposasus BKaouaeT B cebf pAL annaparos, Oc-
HOBHOE Ha3HayeHHe KOTOPHIX — cO3/laHHe runepbojiuyecKoil xapakre-
PHCTHKH, a TaKKe OrpaHHuYeHHe HaNpsKeHHs H TOKAa TATOBOIO reHepa-
Topa. Ha coBpeMeHHEIX TenslOBO3ax CHCTEMa PeryJ/IHpOBAaHHsI TATOBOTO
TeHepaTopa NpejycMaTpPHBaeT CHCTEMY 3aMKHYTOIO aBTOMAaTHYECKOro
Ppery/IMpoBaHHs MOHIHOCTH, TOKa M HanpsikeHus. OCHOBHBIMH 3JieMeH-
TaMH CHCTeMbl SBJIFIOTCH aAMIJIHCTAT, TPaHC)OPMATOPH MOCTOSHHOIO
TOKAa H HanpsieHHs,, CEJICKTHBHBIA Yy3eJl, B KOTOPOM HCHOJIb3YIOTCH
TI0/yNPOBOAHHKOBbUIE KPEMHHEBBIE BLINPSAMHTENH, MHAYKTHBHEIA fart-
upk. Ha Tensioposax ¢ 3JieKTpHuecKoil nepejaveii nepeMeHHO-NOCTONH-
HOr0 TOKa B CHCTeMe peryJHpOBaHHS HaULIM NpuMeHeHHe GJIOKH C
HCIOJb30BAHHEM THPHCTOPOB, MArHHTHHIX H TPaH3HCTOPHBIX 3Jie-
MEHTOB.

Annapare: 3aujuTel 4 KOKTPOAR PEarHpPyIOT Ha NpenesbHBle 3Haye-
HHSA KaKuX-iH60 napaMeTpoB HJIH peXXHMOB paboThl (peJie 3a3eMileHHs,
MaKCHMaJIbHOTO TOKa, NpeJOXPAHHTENH H NIpP.).

JrexTpuueckue 8cnomozatesvHble annaparsl (3axcumsl, coedume-
Huf, apmarypa u 0p.). Ha noasuxHOM cocTaBe 3JIEKTPHUECKHE anmna-
paTtel paboTaloT B OYeHb THKEJIBX YCAOBHSiX, TaK K4K HCIBLITHBAIOT
BHOpAuKH H TPACKY, 3HAYHTe/NbHble KOJeGaHuA TeMnepaTtypl, Bo3eii-
CTBHS BJIarH, MBLIH, Macjia. 3TH ycJi0oBHA pa6GoTh TPebyloT OT KOHCT-
PYKUHH annapaToB BHICOKOj CTENEeHH HAaJleXXHOCTH, HCKIIOYeHHs caMo-
TIPOH3BOJILHOTO cpabaTHBalHA annaparoB, BHICOKHX AHTHKOPPO3HOH-
HbIX CBOMCTB BCeX 3/leMEHTOB 3JeKTPHYecKHX annaparos. Jlas
YMEHbLIEHHS BPeIHbIX BO3JeHCTBHH Ha annapatbhl HX YCTaHABJIHMBAIOT
B cneitHananbhble WKadu (annaparHule KaMephl), HEKOTOpHE annaparsl

85



Phe. 54. ®opMn KOHTaKTOB:
ad — TONeYHkIE; 6 — NOBEDXHOCTHHE; & — JHHelHble

4

Puc. 55. KOHCTPYKUHS KOHTaKTOB, NpPHMEHAEMBX
Ha TennoBO3ax:

a — Knunopbie; 6 — i I-ob bie; & — MOCTH-
KOUBHe, 2 — nepeEniyalLHe; @ — wWTencensHble

Sy c lfﬂ
¢ X e

6) r— 2)

YCTaHaBJIHBAOT Ha aMOPTH3aTOpax, HanGoJiee TOUHblE H YyBCTBHTEJIb-
Hble 33aKPHIBAIOT KOXYyXaMH, NETalH H3 MeQH HJIH MeIHHX CIJaBOB
MOKPBIBAKOT 0JI0BOM, KPAacAT 3MaJIAMH H Jakamu. Jleranu, H3roToBJeH-
Hble H3 YePHbLIX MeTajljlOB, OUHHKOBBIBAIOT HJIH OKDAlUHBAIOT.

T DaeKTpudecKuM KOKTQKTOM HA3HIBAETCS MECTO MePexXofa TOKa H3
ONHOH JeTaljlH B APyrylo, a CaMH J[eTaJli HasblBalOTCH KOHTAKTAMH.
Koutaktel nensitcs Ha noasuKHble H HenoasHKHble. K HeNmomXBHXHBIM
KOHTAaKTHbIM COeJHHEHHAM OTHOCHATCS TaKHe, KOTOpble B mfpouecce
paboThl He pasbeNHMHAIOTCH (COeiHHeHHE LIMH, KabesbHbIX HAKOHEYHH-
KOB, MPOBOJOB Ha 3aXXHMax H Ap.). K NoABHXHHIM KOHTAKTHBIM COEJH-
HEeHHSIM OTHOCHTCH KOHTAKTH annaparos, KOTOpLe B mpouecce paborhbi
pasbeluHAIOTCH.

Mo nasHayeHHi0 KOHTAKTH Ae/SNTCS Ha CHJOBble (rJaBHBE), KOTO-
pble, 3aMbIKas MJIH Pa3MbiKas Uenb, YNPaBAsIOT NPOTEKaHHEM B HHX
TOKa, H Ha BcnoMorartesbhbie. BcmoMoratesbHble KOHTAaKTHl CJyKar
s obecneyeHHs HEOOXOAHMOM NOC/eLOBATENbHOCTH BKJIIOYEHHH HJH
BBIKJIIOYEHHH JPYTHX annapaTtoB M uenel, a Takxe [Jis CHTHAJH3aUHH
O BBIKJIIOYEHHH HMJH BKJoyeHHH uenefl. [lo cnocoby nefcTBHA KOHTaK-
Thl JIEJIATCH Ha 3aMbIKalOUIHe H Pa3MEIKaOLLHe.

~ Ilpn o6ectouenHOH KaTylike annapara 3aMbIKalolHe KOHTAKTH
PasOMKMYTHl, pasMbiKaiouHe — 3aMKHyTh. Ilo ¢opMe conpHKacaio-
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IIHXCS NOBEPXHOCTEH PasiiMualOT KOHTAKTHI TOYEUHBlE, Yy KOTOPhIX
COTPHKOCHOBEHHE NMPOHCXOAHMT B OAHOA TOYKE MJM MOBEPXHOCTAMH
MaJloro panuyca (puc. 54, a); AHHeiliHble, CONPHKACAIONIHECS MO nps-
MOW JIHHHM W/IH NPaKTHYECKH 110 OYeHb Y3KOi NOBEPXHOCTH (pHC.
54, 6); nosepxnoctHble (pHc. 54, 8). B annapartax Tensios03os nprMe-
HAIOT pasjiHYiHble KOHTAKTH. KJIMHOBHE KOHTAKTH NPHMEHSIOT ¥
PYOH/ILHHKOB, nepek/ouatelieli H B LepXKaTelsX NJaBKHX MNpenoXpa-
Hurened. Hox py6unbnuka H.(puc. 55, a) uam MerajsimuecKuii Koj-
nayok K mpejoxpaHutens BXOLAT B npyXuHsume ctoitku C, ynpyro-
CThI0 KOTOPBIX CO3/1a€eTCH - MJIOTHOCTh KOHTaKTa. JIuHe#inne I-06pasHbie
KOHTaKTHl NPHMEHSIOT MJIA 3aMbIKaHMf M pa3MbHKaHuS uenefi noj
Harpyskoit (puc. 55, 6). HaxXHMHBIe KOHT@KTH MOCTHKOBOIO THIA C
ABYMs pasphiBaMH uenH (pHc. 55, 8) M mepek/0YalOLEro THNA ¢ Of-
HHM paspuiBOM (puC. 0D, 2) nNpHMEHSIOT B peje, ILUTeNceJbHbIE
(puc. 55, 0) — ans coenMHeHHs uenefi ynpasjeHHMsi TENJOBO3OB, pa-
GOTAaIOIHX MO CHCTeMe MHOTHX €IHHHIL.

OcHosrbimu napamerpamu, XapakTepu3yoOUMMH paGOTy MNOMBHK-
HOro KOHTZKTHOTO COeAHHEHHS, ABJAIOTCA: KOHTAKTHOE CONPOTHBJIEHHE,
HayajibHOe Ha)aTHe, KOHEUHOe HaxarTHe, pacTBOp (paspuis), nmposaJ,
nputupaHHe. CoCTOAHHE  KOHTAKTHOTO COeJHHEHHSA OLEHHBAETCH
KOHTAKTHHIM CONPOTHBJIEHHEM, KOTOPOE ONPeNeJAeTCH NEePeXOfHBIM
CONMPOTHBJIECHHEM H CONPOTHBJIEHHEM MOBEPXHOCTHBIX MJEHOK Ry=
=Ruep+Ry  (rne Rx— KOHTakTHOe conpoTusiieHue; Rpep — nepexo-
AOe CONpPOTHBJIEHHE; Ry — CONPOTHBJ/IEHHE NOBEPXHOCTHBIX IJIEHOK).

[lepexonHoe conpoTusieHHe Rpep Onpenensiercs (HIHYECKHMH
CBOHCTBAMHM MaTepHa/la KOHTAKTOB, COCTOSHHEM NOBEPXHOCTH (MHKPO-
reoMeTpueit), GopMOA KoHTaKTa M naBienneM. Ha suauenmwe conpo-
THBJIEHHA NOBEPXHOCTHLIX IJIEHOK Ry BJIHsfer OTHOLIEHHe Marepuaa
KOHTAKTOB K XHMHYECKHM PeaKUHfM, NPH KOTOPHIX IOJ BO3JeiCTBHEM
TeMnepaTtypul, coctaBa atMocephl, BHAA 3aMBIKaHHA 0O6pasyloTcH
NOBEPXHOCTHHIE TJEHKH.

KoHTakTHOe conpoTHB/eHHe Onpene/nsieT 3HAYEHHe NONYCTHMOrO
TOKa. Ilpu TOKe, GOJIbIIEM NONYCTHMOrO 3HAUEHHS, KOHTAKTHl Harpe-
BAlOTCH, KOHTAKTHOE CONPOTHBJEHHE pPe3KO BO3PacTaeT, YTO MOXer
TIPHBECTH K MOANJIABJCHHIO HJIH CBAPHBAHHIO KOHTAKTOB.

Yeunue, cosnaBaeMoe KOHTAKTHOH NPyXKHHOH, B TOUKE MNEPBOHA-
4a/IbHOTO CONPOTHB/IEHHS KOHTAKTOB HA3biBAETCH HAYAAbHbIM HANATU-
em. Ycuiipe, co3nlaBpaeMoe KOHTAKTHON NPYXHHOM, B TOYKe KOHEYHOTro
KacaHHs (OpPH NOJHOCTHIO BKJIOYEHHOM KOHTAKTOpE) Ha3blBaercs Ko-
HeuHbiM HoxcaTuem. KOHeyHOe M HaYasibHOE HaXKaTHA ONpENe/AIOT
3HayeHHe KOHTAKTHOTO CONPOTHBJEHHA B Haualle H B KOHLE 3aMBIKaHHA
KOHTaKTOB. Manoe HauallbHOE HaXKaTHE NPHBOLHT K YBEJHUYEHHIO KOH-
TAKTHOIO CONPOTHBJIEHHA B MOMEHT KacaHHS KOHTAKTOB, YTO NMPHBOAHT
K Harpesy M ONJIaBJIEHHIO KOHTaKTOB, GOJibllioe HayajbHOe HaxKaTHe
MOXeT INPHBECTH K 3aCTPEBAHHIO MOABHIXHOTO KOHTaKTa B MPOMEXY-
TOYHOM MOJIOXKEHHH. '

Koneunoe naxatne onpenensier 3HaueHHe KOHTAKTHOTO CONpPOTHB-
JIeHHA KOHTAKTOB B 3aMKHYTOM COCTOSIHHH, @ CJEe[OBaTelbHO, €ro
3HayeHHe Oyler ONpene/iATb TEMNEPaTypy HarpeBa KOHTAKTOB.
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Pacreop — kpatyabuiee  pac-
CTOfIHHE MEXJAY KOHTAKTHLIMH MO-
BEPXHOCTAMH IOABHXXHOTO H HeNo-
IBHXHOTO KOHTAaKTOB B Pa30MKHY-
TOM coctosHHH. PactBop cospaer
HeOOXONHMMBIH H30JISUHOHHBIA NpPO-
MEXYTOK MeXAy KOHTaKTaMu. Ma-
JIbfi pacTBOp MOXeET BbI3BaThb Nepe-
KPHITHE MEXAY KOHTaKTaMH, 60Jb-
IIOH — yBeJIHYHBAeT BpeMsi cpaba-
THIBaHHA H MOXeT He ofecneuyHTs
TpebyeMOro Haarus.

B npouecce BkmoueHus KOHTAK-
TOB MPOHMCXOAHT HX OTHOCHTEJbHOE
CKOJIbXXeHHe U NepeKaTbiBanue. 310
paspyliaer NoBePXHOCTHHIE MJEHKH

PHc. 56. DnekTpoMartmifoe ayroracs- H NEPEHOCHT palouyio TOYKY KOH-
ee ycTpoficTBo: TAKTOB OT MecCTa BKJ/Ji0YeHHH H Bhl-
N TTIk; 3 eney; Kaiouennsi. [lpowecc cosmectHoro
KaMmepa; 5, 6 — AyroracuTensmhle pora CKOJIbXKEeHHSA H NIepeKaThiBAHHA KOH-
TA4KTOB OT TOYKH CONMPHKOCHOBEHHS
A0 KOHEYHOro paboyero noJoXKeHHs HasbIBAETCH NPUTUPAHUEM KOHTAK-
ro6. Ilputnpanue koHtakTop obecneunsaetcsi nposaJom. ITposas—
3TO paccTosHHe, KOTOpoe MOr Gbl MPOMTH NOJABHIKHOA KOHTAKT OT MO-
MeHTa CONPHKOCHOBEHHS C HENOABHXXHHIM, eCiiH y6paTh HenoABHXHBIF
KOHTAKT.

B xouTakrax annapaTos cHJIOBHX uenedi mpu paspuise menu o6pa-
3yeTcsi daexTpuseckas Oyza. 1o obbscHsercs clepyoium. [lepen
pa3MblKaHHeM KOHTA4KTOB Ha){aTHe pe3KO yMeHbLIAeTcH, KOHTAKTHOe
CONpOTHBJIEHHE YBEJHYHBACTCH, YTO BHI3LIBAET CHJBHBI Harpes no-
BEPXHOCTEA CONMPHKOCHOBEHHS KOHTakToB. OKpyXaioluuit BO3AyX
HarpeBaeTCs H HOHH3HPYETCH, T. €. CTAHOBHTCH IPOBOLHHKOM, a NO-

3TOMY MeX1y KOHTaKTaMH, XOTsH

1 2 X OHH H He CONPHKAacaloTCs, LENnb He
== / Pa30MKHYTa H TOK HEKOTOpOe Bpe-

L,/ / Msi TedeT Yepe3 HOHH3HPOBAHHBLIN
BO3ayXx. TeMnepatypa Ayru JOCTH-
y raer okojo 3000°C, npu ropeuux
] 4 IYyTH MOXeT NpoH30iTH onsasJjienne
) KOHTAKTOB, IlepeHOoC MeTaiia, T. €.

5 Ayra BbI3bIB2€T IpeXJeBpeMeHHHi

NS . BBIXOA H3 cTpos annapata. [as
o)) JIMKBHIallHH BPEeJHBIX BO3[eHCTBHIT

|| {]E@ﬁ obpasywoulefici NpH pa3spuiBe KOH-

TAKTOB NYTH annapartel HMeloT Oy-y

Phc. 57. Cxema annapara c snektpo- 2O2OCUTCAbHblE yCTpodcTéa  (pHC..
MarHHTHHM NPHBOLOM: 56), cocrosimme u3 Katymwku I ¢
I — spMo; 2 — KaTymKa; 3 — cepaeuHnK: . CEPAEYHHKOM 2, K KOTOpOMY € ABYX

- 5 rotna :
X — moasytumf sssop 2% MPYNHE, (TODOH NPHMBIKAIOT CTajbHBE MO-
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JIOCH &, AyroracHTe/IbHHIX POroB 5, 6 M AyroracHTeJbHOH KaMeph 4.
lawenne nyru OCHOBaHO Ha 3aKOHE B3aHMOAEHCTBHS MAaTHHTHOTO MOJS
AYTH ¢ MarHHTHBIM NOJIEM AYrOracHTeNbHOro yctpoiictsa. Ilpu pasmmi-
KaHHH KOHTAaKTOB MeXJAy HHMH BO3HHMKaeT ayra. Jyza— 310 Hanpas-
JieHHOe NBHXKEHHE S/eKTPOHOB, C/eNOBAaTe/IbHO, BOKPYr Ayru Gyner
MarHMTHOe moJjie. 3TO NoJjle B3aHMOAEeHCTBYEeT ¢ MOJIEM, CO3/laBaeMbIM
AYTOracHTeJIbHOH KaTYHIKOH TaK, YTO Ayra BbTaJKHBAaeTCs NO Hamnpap-
JIeHHIO K JyroracHTe/bHHIM poraM. [Ipu BelTajKMBaHHM Ayra ynJjiHHs-
€TCA N0 TexX Nop, NOKa He MpoH3oiieT ee pa3puB. Hanpasieune Buitain-
KHBaHHA NyTH ONpefesifeTcs Mo npaBHy JieBoH pyKu. UToObl yCKOPHTH
rameHye nyrH, B JyroracHTe/IbHBX KaMepax TemnJIOBO3HbIX KOHTAKTOPOB
CO3MaHbl nponoJsiHeie meperopoakH. Ileperopoaku pacuienasior nyry
Ha HeCKOJIbKO NMapaJljiesibHLIX IIyYKOB, KOTOPBIE, CONPHKACAsACh C XOJO0.-
HbIMH MepPeropofKamMH, IONOJHHTENbHO oxjaaxpaiorci. Hyroracuresnb-
Has KaMepa npensiTCTBYET nepe6pocy 3JIeKTPHYECKOH Ayrd Ha GJH3KO
pacriofioxeHHble MeTajyiHyeckue yactH. Mx uarorosssior u3 acGoue-
MEHTa, KOTOpHIfi 06/afiaeT BHCOKOM TeMIOCTORKOCTBIO H XOpPOIUHMH
H30JIHPYIOILHMH CBOHCTBAMH.

3aMbiKanHe MIH Da3sMBLIKaHHe KOHTAaKTOB KOHTAKTOPOB WJIM pelie
CBfAI3aHO C WX NepeMelleHHEM. YCTPOMCTBO, NPHBOJsilee B ABUIKEHHE
NOABHXHOH KOHTAaKT, Ha3blBaercsi npusodom. [Ipuoasl MOryT OHTH
HenocpeACTBEHHBIE (pyuHble), 3JEKTPOMArHHTHBIE, 3JIEKTPOIHEBMATH-
YeCKHe H 3JieKTpOABHraTesbHble. HenocpencTBeHHble NPHBOLK NpHMe-
HAIOTCH B KOHTpPOJJiepax MallHHHCTA, PYOMALHMKAX, BHIK/IIOUATENIAX
HT L

B snekTpoMarHuTHOM NpHBOLE mepeMenieHHe MOABHMKHOM CHCTEMbI
CO3MaeTCH 3a CYeT NPHTSIKeHHs sAKops 4. (puc. 57) K cepaeuHHKY 3
3JIeKTpoMarHuTa. MarHuTHEII NOTOK, co3faBaeMblil KaTylkolt 2 npu
NPOTEKaHHH MO HeH TOKa, 3aMblKaeTcs 4Yepe3 fApMo I, ceplaeyHHK 3,
sIKOpb 4 1 BO3AyWHB# 3a30p x. Korna uwens karylku annapata pas-
PEiBaeTCs, AKOpb INepeMelllaeTcss B HCXORHOe (BBLIKJ/IIOYEHHOE) COCTOS-
HHE NpPYXHHOM 5. DNeKTPOMAarHHTHBIH NPHBOL NOJAY4YrJ OOJbLIOE pac-
TpOCTpaHeHHe B 3JIEKTPHYECKHX annaparax, rae Tpebyercd HeGoAbLION
XON MOABHKHOH CHCTEMBl H OTHOCHMTEJbHO HeboJibllOe ycujue GJsaro-
I apsi MPOCTOTE H HafeXHOCTH paboTHL.

Tam, rae Tpebyercs GosibliOe ycHIHe HaXaTHA npH GONBLIMX
TiepeMelleHHAX, IPHMEHSIOTCH NHeBMaTHyeckne npusoabl. [1pu nepe-
MelleHHsAX 10 50 MM NpHMEHSIOT aMadparMeHHHe MPHBOLBL (pHC.
88, a), rne Tpebyiotcs Gonblive nepeMelleHHs,— NOpPLIHeBHe (PHC.
58, 6). Ipuxusn paGoTe NHeBMaTHYECKOrO NPHBOAA CAEAVIOLIHI: NDH
nycKe BO3ayxa B pabouyio Kamepy I mopuieHbp 8 nepemeiiaer WTOK 5
(uin awadpparma nporubaercs, nepemeulas WITOK 5), CBA3SAHHHLIA C
TIOABHHBLIM KOHTAKTOM annapara, KOTOPHfl B KOHIE XOJa MOpPLIHA
3ailMeT 3aMKHyTOe nosioxenue. [Ipn BeIMycKe BO3gyXa non neficTeueM
NPYXHHB NOpLIeHb NEPEMECTHTCH BMeCTe CO IUTOKOM B HayajbHOe
NoJIoXKeHHe (BLIK/IOYEHHOe), MOABHMHOH KOHTAKT Pa30MKHET Lemb.
Takue annapaTel, Kak peBepcOp, TOPMOSHO#H NepPEK/YaTellb, HMEKT
IBYXNO3HUHOHHEIE NPHBOAL, T. €. NPHBOALI, HMEOHIHE ABa (PHKCHPO-
BaHHBIX nosoxenns. Bunyck Bosdyxa u3s pabouefi KamMepn He H3Me-
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Puc. 58. CxeMn NHEBMAaTHYECKHX NpH-
BOJOB:

a — dpar o, 6— ro; | —
paGoyan xamepa; £ — Kpblka; J — Ana-
dparma; 4 — xopnyc; 5 — WTOK;, 6 — nH-
nuuap; 7 — npymsusa; § — nopiuess; § —
MaHKETa

21
20
¢
/
?

e

]

AR R

o AWARRRWRRN
i
1

HSAET IIOJIOXKEHHE 3THX annapaToB H Nepexoj B APYroe moJIOXKeHHE
BO3MOXEH TOJIbKO NOCc/le MOAAYH BO3[AYXa BO BTOPyW pabouyio KaMe-
Py. DJIEKTPONBHIaTe/bHbIH NPHBOA NPHMEHsieTCs npH GOJBLIOM uKCAe
nosuuuit. Ha TenioBosHblx annmapatax Takme NPHBOAB He NMpHMe-
HSAIOTCH,

KoHTpoabHEe sonpocw

1. ¥cnoBns paGoTH 3NeKTPHuUECKHX aNNapatoB u TpeGoBammus, NpenbsiBAsieMEe K
HHM .

2. THNH KOHTAKTOB SJ€KTPHYECKHX aNNapaToB,

3. INapamerphl, xapakTepH3yIOlIHe SAEKTPHYECKHE KOHTAKTHI.

4. dnexTpuyeckan Ayra W AyroracsiuHe ycTpoficTBa B SJeKTPHueckHx annapaTax.
5. Kakue cymecTsyloT NpHBOAH 3NEKTPHYECKHX aNNapaToB?

5.2. SNEKTPOMATHUTHEIE
KOHTAKTOPBI

DNEKTPOMArHHTHHE KOHTAKTOPbHl HA TEM/IO0BO3aX NpPHMEHSIOTCH B
LenH NycKa nu3es, BO36YXKNEHHs TArOBOTO reHepaTopa, BO36YKAEHHUST
B030ynuTesi, BCNOMOTaTe/IbHOTO eHepaTopa, UenH 3/eKTPOABHraTels
Mac/IONpoKayHBalolLlero Hacoca, 3JeKTPOABHraTe/lsi TOMJIHBONOAKAYH-
Baioluero Hacoca, UenH 3JIeKTPOABHraTelii KOMMpeccopa H BKJIOYEHHs
BCIOMOraTeJbHbHX MallHH NEePeMeHHOr0 TOKa Ha TemjoBo3ax C nepena-
YeH nepeMeHHO-NOCTOAHHOrO TOKa. (OCHOBHHIE TeXHHYECKHe [aHHbIE

TaGnuua i5
Hanpsa- Haxatne, H
) Tok Kenne | Ypcno p An N
O o - L B e B
TKIIM-111 80 220 1 8 4 25 7,0
TKIIM-121 80 220 2 8 4 25 7,0
TKITA-111 60 220 1 8 4 25 7,0
TKITO-121 60 220 2 8 4 25 7,0
TKI1O-121A 60 220 2 8 4 2,5 7.0
TKITO-114B 400 550 i 16 6 . 15 32
KI1B-504 300 220 1 13—17 | 3,1--3,7 | 27—33 | 60—70
KIIB-603 150 220 i 14—18 | 2430 12—15 | 2833
KI1B-604 300 220 1 18—22 | 3,1—3,7 | 28—33 | 50—60
90

Ta6nuua 16
Hamatue, H
.| T - v
‘l‘nn:&:‘mn r:.u“ bﬁg‘;' '-lug:mx:u Pac::op, np::an. e cones.
A Hoe Hoe
TKIIM-111 10 2p. 6 2,5 1,0 2,0
TKIIM-121 10 i3, 1p. 6 2,5 1,0 2,0
TKITO-111 10 2p. 6 2,5 0,6 1,5
TKIIO-121 10 1, Ip. 6 25 0,6 1.5
TKIIO-121A 10 2p. 6 25 0,6 1,5
TKINO-114B 10 13, lIp. 6 2,5 0,6 1.5
KINB-504 10 2s., 2p. 4,0/35 1,5—2,0 — 1.0
KITB-603 10 2a., 2p. 4,0/3,5 2—4 —_ 1,0
KIIB-604 10 23, 2p. 4,0/35 2—4 — 1,0

Mpumesaura | Bykez 3. o603nauaer 3aMLIK2IOUWHe KOHTEKTH, P.— PasMmKalolUlHE.
2. B qucanTene npuBefeHb! ASHHLHE ANA IAMBIK2IOLHX KOHTEKTOB, B 3HAMEHnaTene — ANA pai-
MBIK 3 IOUIHX.

rJlaBHbIX KOHTAKTOB KOHTAKTOPOB mnpHBefeHn B Taba. 15, Bcnomora-
TenbHHX — B Taba. 16.

SnexkrpomarnutHble KOHTakTOpe KIIB-604 (puc. 59) cayxar ans
DOAKJIOYEHHs] CTapTep-TeHepaTopa H/H TArOBOrO reHepaTopa K akKKyMy-
naTopHoi GaTtapee Bo BpeMs 3amycka Auzens. K nawenan [ kpenutcsa
ckoba MaruxTtonposona 23. Ha cko6e MarmuTonpoBoja BBepxy ycTa-
HaBJINBAeTCA H30JALHOHHAS IJ1aCTMAaccoBasi KOJNOAKAa 8, K KOTOpOH
KpensiTcs pyroracuresbHas Karymka 10, ayroracurenbHas Kamepa I3
¢ nontocaMu 12 u HenoABMXKHBIH KOHTaKT /5. JlyroracurenbHas Kamepa
yIepXXHBaeTcs NJAOCKHMH npyxuHamu /4. Ha sTopoM KoHue ckoGbl
yKpenjenb ceplieyHHK 22 c BTsruBaiollell kartymkod 24. fxops 20
BCTaBJ/IfI€TCA B MPOPE3b OCHOBHON CKOOBI H NMPYXHHAMH TNpPHKHMaeTcH
K npusme 4. Ha sikope 3akpennena cko6a 7, necyuasi NOABHIKHON KOH-
TakT 16 c npuTHpalowed npyxuuoit 18. Ha cko6e 23 ycraHosjeHb!
BCNOMOTraTe/lbHbie KOHTAKTH 2, MJIsi HX NEPeK/IOYEeHHst K SKOPI0 KOH-
TAaKTOpa KpenHTCH CleuHalbHasi HaXXHMHas IJ1acTHHA 3.

Ilpn nonave nanpsixkenus Ha KaTymky 24 K ee cepaeuHHKY NPHTH-
rusaetcs fKopb 20, W MOABHXXHON KOHTAKT, 3aKpelJIeHHHi Ha sKoOpe,
3aMblKaeTcs ¢ HenoaBHXHBM. OfHOBpeMEHHO HaXKHMHAs naacTHHa 3
NPOH3BOIHT NepeK/ioueHHe BCNOMOTaTe/bHBX KOHTAKTOB.

AnextpoMaruuTHoie KoHTaKTOpe TKITM-111 (puc. 60) cayxar pas
BKJIOYeHHs BO306yxkneHHst Bo3GyNHTeNs, 3/E€KTPOABHraTeNs TONJIHBO-
NOJKAaYHBAIOLIEro  HAcOCa, a  JEKTPOMATHHTHH#  KOHTAKTOp
TKIIM-12] — Bkaiouenns Bo36yXaeHHA TArOBOI'O reHEpaTopa, 3J1eKTpo-
IBHTaTeJNs MacJoNMpPOKAYHBAIOWIEro Hacoca, BO36yXJeHHs cTapTep-
redeparopa. KOHCTPYKTHBHO 3TH KOHTAKTOPH! BHIIOJIHEHH aHAJIOrHYHO.
B otanune or kourakropa TKIIM-111 kontaktop TKIIM-121 umeer
ABe Mapbl 3aMbLIKAOWHX TaaBnblx KoHTaktoB. OcHoBanue 2 (cM. pHC.
60) KoHTaKTOpa BLINOJIHEHO TAK, YTO ¢ MpaBOM CTOPOHbLI ero ycraHas-
JIMBAeTCH BTOPAs JIyrOracHTeslbHasi CHCTEMa H HeNOJBHXHBIH KOHTAKT
6. Ha sikope 10 koutaktopa Takie ¢ NpPaBoOH CTOPOHH 3akpenJeHa
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BTOpas H3OJIAUHOHHAS KOJNOAKA 9 ¢ MOABMXHLIM KOHTakTOM 7. [IpH
nojaye HanpsKEHHs Ha KaTywky skopp /0 moBopauHBaeTcs BOKpYT
KPOMKH sipMa I3, npuTsrusasice K cepieunuky /2. OpHoBpeMeHHO 3a-
MBIKAIOTCH IJ1aBHble KOHT3KTH (NMOABHMKHOM 7 C HENOABHXKHBIM 6), H
NJACTHHA HaXXHMaeT Ha TPaBepcy BCNOMOTaTesibHHIX KOHTAaKTOB, Nepe-
KJ1o4as HX.

Anextpomaruuthble Kontaktops TKIT[-114B (puc. 61) npennazna-
YeHbl /i COeAMHEHHs TOJIOCOB Uenel akKyMyJlaTOpHuX 6aTapell nsyx
CEKUHH TernJoBosa NpH NycKe AH3els, uenu Bo30yKleHHs TArOBOTO re-
HEPaTopa M BKJIOYEHHs 3EKTPoiBHraTens komnpeccopa. Kowraktop
co6paH Ha H3OJIALHOHHOM OCHOBaHHH 3, K KOTOPDOMY KPEIsiTCsi MarHuT-
Hasg M QyroracHresibHas cHcTeMbl. MarHHTHas cucTeMma, cocTosillas H3
ApMa 8, cepieyHHKa ¢ KaTywkoi 2  sikopsi 10, KpenuTcs Ha KPOHLITEH-
He 9, K KOTOPOMY yroJibHHKOM /! npHKpemJleHbl BCIIOMOTaTebHble KOH-
TakTh I. SIkoph nBYyMsi mpyxuhamu [2 npHXKHMaeTcs K npuaMe, 3a-
KpenjieHHOH Ha yro/ibHHKe sipMa. JlyroracHrenbnas cHcTeMa sakpense-

s % B

Ny B =:I

IR

Puc. 59 Puc. 60

Puc. 59. BnextpomaruuTunifi Koutakrop KI1B-604;

] — nanens; 2 — BCNOMOraTenbHble KOMTEKTH: 3 — HAXKHMRAR NaacTuna; 4 — NMpuama; 5 — npy-
MHua; 6 —riGxoe coenunense; 7, ¥, 2/ — cxobul; & — NNacTMAECCOBEA KONOAKa: [0 — NYrorack-
TenbHaa watymxa; [/ — cepaeunnx; I2 — nonwoc, I3 — AyroracHTenshasm Kamepa; [4 — npysuua
ONOCKAR; [5 — wenoapHHLIA KOHTEKT; /6 — nopBHKHOR KORTAKT; [7 — Ayrorachrenshuf  por;
I8 — npATHpaOWan NpyXHHa, /9 — BOIBPATHAR NpYyMuHa, 20 — AKOpb; 22 — cepuednmk; 23 — CKO-
G2 MarsHTONpOBOA®; 24 — BTATHBAIOLIEA KAaTYUIKA

Puc. 60. 3nextpomarunthuifi Kontakrop TKIIM-111:

1 — nnanke; 2 — ocHoBanke; J — AYIOracHTENbHER Kamepa, 4 — AYTOTACHTENLHEE KaTywWwKa; § —
nontoc; 6 — HENOABHKHLIY KOHTEKT; 7 — NOABHXKHON KOHTEKT; § — NPYXHua rnaeHas; 9 — konon-
Ka; 10 — axope; /f — cxoBa; 12 — ceplevHHK H KSTYLIKA BTArxeatowmue; I3 — spmo
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Puc. 61. 3nexTpoMaruuTHHA
kontaktop TKITO-114B:

1 — BcnoMoraTenbHbie KOHTAKTH
2 — BISTHB2IOLIAR KaTywka; 3 —
OCHOBAHHE, § — AYTOrBCHTENBHER
Kamepa; § — ayroracHTensHas
KaTYLUKa; § — HENOABHMMHBIN HOH-
TaxT; 7 — NOABHMHOR KOHTaxT;
8 — apmo; § — xpowwrefu; [0 —
sxops; 1] — yronewmk; [2 —
npy#Hua

Ha ¢ NMOMOWBI CKOOH H ABYX naactuH. [lyroracHre/bHasi Kamepa 4
KpenuTcs cneuHajbHbiMu rafikamu, IIpu oTkjlOuYeHHH annapaTta siKopb
BO3BpalllaeTCA B HCXOJHOE IOJIOXerdHe MoJ Boaneﬁcmnem co6CTBEHHO-
ro Beca.

KonTpoasHue BonpocH

1. Ha3naueHne 3neKTPOMarHHTHHX KOHTaKTOPOB.
2. Hasunauenne, TexuHuecKas xlqrmefucrmca H YyctpoficTBo KOHTaKTOpa
KI1B-604 (TKIIM-111, TKIM-121, TKI11-114B).

3.3. SNEKTPONHEBMATHUHECKHE
KOHTAKTOPBI

dneKTponHeBMAaTHYECKHEe KOHTAKTOPH NpelHasHauyeHH A/ NOACOe-
NHHEHHs] TATOBLIX 3JIEKTPOJBHraTeslielf K TATOBOMY reHepatopy. Ochop-
Hble TeXHHYeCKHe NaHHhle IV1aBHHIX KOHTAKTOB KOHTAaKTOPOB NpHBee-
HH B TabJ. 17, BcnoMoraTtenpHBIX — B Taba. 18.

Ha nanenn 1 (puc. 62) 3/1eKTponHEeBMATHUYECKOrO KOHTAKTOpa
INK-753 kpenutcs sntoh Kpouwreiin 2. Ha kpomrefine yctamoBiena
JyroracHTe/IbHasi KaTyllKa 3 H HeMOABHXKHBLIA KOHTAaKT 4. B mukueit
YacTH navenu ! Kpenurcs UHAMHAD I6 3/]1€KTPONHEBMATHYECKOTO NpH-
Bofa. B unaunape nomeiuaercs nopuwens /5 co wrokom I3, nopuieHb
OTIKHMAaeTCsi B JieBoe KpaiHee NOJOXKeHHe BBIKAKOYaWLlell NpPYXHHOR
14. lllTox npuBona CBA3aH WAPHHPHO ¢ (HIYPHLIM phuaroM 9, K KoTo-
POMY KpelHTCS HIONANHONHAs KoJonka 10 ¢ MoIBHXHLIMH BCNOMOTra-
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TaGbnuua 17

Tun KosuTaxTopa T::;;ﬁ;:"ﬁ H:ﬁﬁ'%’lfw Pacraop, mm | Tposan, mm | Hamatne, H
Hoe,
TIK-7536-1 830 540 14,5—16,5 13—15 550—630
TIK-753B-5 830 540 14,5—16,5 13—15 550—630
I1K-7536-6 830 540 14,5—16,5 13—15 550—630
TIKI'-565 450 540 6 4 2120
TIKI-566 450 540 6 4 2X120

TeJILHBIMH KOHTaKTaMH. [TofBHXHOM KOHTAaKT 5 BMecTe ¢ NPHTHpaio-
lteil NpyXuHO# 8 IIapHHPHO cBsidaH ¢ puiuaroM 9. CuiioBHe KOHTaKTH
NOABHXKHOA M HEMOABHXKHLIA 3aKPHITH AYTOracHTeNbHON KaMepo# 7 ¢
nosocaMu 6. PuKcHpylollas AYroracHTeNbHYI0O KaMepy nNPYXHHHas
NJIaHK3a OKaHYHBAeTCA NYroracutesibHbIM poroM. [Ipu nogave uanps-
JKeHHSl Ha KaTYWKY 3JIeKTPOIIHEBMaTHYeCKOTO BeHTHJIs OH cpabatmiBa-
€T, H CKaThli BO3MYX M3 pesepsyapa ynpasJieHHs MNOCTYNaer B IH-
auHap. [lon peficteuem cxkatoro Bosayxa nopuwenn I5, mpeoposieBas
yCHJIMe TpYyXHHH [4, nepememlaeTcs BMecte cO IUToKoM I3 Brpaso.
Koweu mroka npu sTroM nosopaunsaet ¢purypHuil puiuar 9 ¢ yKpenes-
HBIM Ha HEM MOIBHXHLIM KOHTaKTOM 5. Kak ToJIbKO cH/IOBBle KOHTAKTH
COMKHYTCH, Jep»are/ib NOABHXHOI0 KOHTAKTA CXKHMaeT NPHTHPAIOLLYIO
npyxuHy 8 H, NOBOpauHBasCL HA COGCTBEHHOM BaJIHKe, MPHTHPAET KOH-
TaKkTHble nosepxnocTH. [Ipu BpalieHun puiuara 9 mepemelaercs H yK-
penJieHHasi Ha HeM KOJIOAKa C NONBMXHLIMH KOHTaKTaMH (mJjacTHHa-
MH), KOTOpPBIe 3aMbIKal0T BCNOMOTATe/IbHble KOHTAaKTH 11,

IMpu pasphiBe Lenu KaTylIKH BEHTHJIS €ro BNYCKHOH KjAanaH 3a-
KPbIBAeTCs, a BLIMYCKHOH OTKpbiBaeTrcAs H coobLlaeT UMIAMHAP C at-
Mocgepon. Ilox neficTBHeM BBIK/IOYAOUIEH NPYXHHB NOPIIEHb €O 1ITO-
KOM BO3BpALUAIOTCH B HCXOLHOE MOJIOXKeHHe, a TrJaBHble H BCIOMOTa-
TeJibHble KOHTAKTHl pa3pLiBalOTCH.

TaGnuna 18
Tun xonTaxrtopa Tg‘;:‘“:;""ﬁ H&"ﬁ:ﬂ&?’ "‘“f:,?,;‘;’ " | Dposen, mm | Hamare, H
HOe, !
TIK-753B-1 5 75 Ia. 2—-3 10—12,5
TIK-753B-5 5 110 23, Ip. 2--3 10—12,5
TK-753B-6 5 75 23, Ip. 2-3 10—12,5
[TKI-565 2 75 23, 2p. —_ L1—13
TIKT'-566 2 110 23, 2p. - 1,1—1,3

MNpumewanne Byxsa 3. ofo3nayaer samblKalouiHe KOHTAKTH, p. — PasMhiK80mHe.
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Puc. 62. AnextponneBMaThueckhii kontakrop [1K-753:

I — nawens; 2 — wponmiTefH; J — AyroracHTennHan KaTywxa, 4 — HeMOABMKHEA KOMTaKT: § —
TOABMIKHOR KOHTSKT; 6 — noatoc; 7 — AYrOracHTENbHER KaMepa; § — NPHTHPANUIAR OPYMHEAS
9 — puivar; [0 — HIONAUMOAHER KONOAKR, [/ — BCMOMOr8TENBHHE KOHTAKTH: J2 — rHOKRA WYHT;
13— wrox; /4 — Buxmioyaiowan npymuua; 15 — nop i 16 — uHABKAp; 7 — 9NEXTPONHEBMA-
THYECKHR BEHTHAL

I'pynnossie snekTponnesmaruseckue konTaxropsl. Ipynnossie s1ek-
TPONHEBMAaTHYeCKHe KOHTAKTOPH  INPHMEHAIOTCH Ha TeMJOoBO3ax
2T31041, 2T310B, 2TI10M, M62, 2T3116 u cayxar ANs NOAKIIOYe-
HHS napajileJbHO OOMOTKaM BO36YXKIEHHH TArOBHIX ABHMraTteseil pe-
3HCTOpOB ocnabnenus BO3Oyxnenus. [aBHble KOHTaKTH TIpPynnoBbHX
3NIeKTPONIHEBMATHYECKHX KOHTAKTOPOB pAacCYMTaHbl Ha JHTeJbHMI
TOK 450 A u umeloT pactsop 6 MM, nposan 4 MM, Haxathe 2X 120 H,
BCIIOMOTaTe/IbHble KOHTAKTBl PAacCYHTaHB Ha TOK 2 A M uMeloT HaXa-
e 1,1—1,3 H. Tpynnosofi 3JiekTponHeBMaTHYEeCKHiI KOHTAaKTOp
(puc. 63) cocToMT M3 NPHBOAE, K KOPIYCY KOTOPOrO KPEenMTCH 3JeK-
TPONHEBMaTHYeCKHHA BenTwiab I. Jluapparmoii 9 BHyTpennuit o6beM
Kopnyca pjesiHTCA Ha JBe MacTH, K HHXHeH NOABOAHTCH BO3AYX OT
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3/71eKTPONHEBMATHYECKOIO BEeHTHJS,
a B BepXHeH PAacloJiOXeH WTOoK &,
TOpel KOTOPOro OMHPaeTcs Ha AHa-
¢parmy. K WITOKY KpensiTcs KOH-
TaKTofepKaTelH 2 C MOABHMHBIMH
KOHTaKTaMi 6 MOCTHKOBOrO THINA.
HenoapmxHble KOHTAaKTH KpensTcs
K cTofikam 3 uepe3 mJjacTMaccoBbE
H30MALHOHHBIE KOHTAKTOAEpXkare-
au. [lpH BKNIOYEHHH 3JIEKTPOIHEB-
MaTHYECKOTO BeHTHJISA BO3AYX TMO-
crynaer noa auadparmy, nuagpar-
Ma nporu6aercs H 1aBHT Ha IUTOK,
IITOK MepeMelaeTcs BBepX H Mo-
JBHXKHBIE KOHTaKTBl 3aMBIKalOTCA C
HenoAsHXHBEIMH. Haxartue na KoH-
TaKTHl CO3[3eTCsi NpPYXHHO#K 7, OX-
HOBPEMEHHO CXHMAeTcs BHIKJIYa-
iomas npyxusa 4. [Ipu BhKJjIOYe-
HHH 3JIeKTPONHEBMAaTHYECKOrO BeH-
tas obbveM nox Auadparmoil
COefHHSAETCH C arMocgepoi, H noj
AefcTBHEM BBHIKJIOYAIOLIEH HpYXKH-

Puc. 63. nekTponueBMaTHUeCKHA rpyn-
NoBOA KOHTaKTOp:

I — 3snextpc THYECKHA BeHTHAb: 2 —
KOHTEZKTOAEpHATENs NOABHMHBIX KOHTAKTOB;
d — crofixa; 4 — BHNMOYROUIEA NPYMHHA
5 — HenOOBHMHBE KOHTEKTH, 6 — NonBHMK-
Hbie KOHTBKTHM; 7 — npymuua; § — wWTOK;
9 — puadparma

HH IUTOK ONYCTHTCH BHH3, a MNO-
ABHIKHBle KOHTaKThbl PasOMKHYT pa-
Hee 3aMKHYTYK uens. [nasHbe
KOHTAKThl IPYIINOBbIX 3J1€KTPONHEB-
MaTHYeCKHX KOHTAKTOPOB BhINOJIHE-
ue u3 Merasjokepamukn COK-15

_ (15% cepebpa u 85% okucna kau-
MHs), HMEIOILER HH3KOE nepexofHoe COINPOTHB/AEHHE, TAK KaK COMpo-
THBJIEHHE PE3HCTOPOB ocnabileHnio BO36YyKIeHHA TATOBHIX ABHrareJed
HEBeJIHKO.

KonTtponsbhne BONpockH

1. Hasnauenve H TEXHHYeCKad XapaKTepHCTHKa [PYHNOBHX 3NEKTPONHEBMaTHYE-
CKHX KOHTaKTOPOB.

2. Yerpoficteo v palota npHBola.

3. Ycrpohicteo K pabora rpynnoBoro 3JEKTPONHEBMATHYECKOr0 KOHTaKTOpa.

5.4. PEBEPCOPBI

* PeBepcopul clyKaT /15 H3MEHEHHs HaIpaB/ieHHn ABHXEHHs Tenjo-
BO3a 34 CYET M3MeHEHH:A HanpasJieHHsl TOKa B OGMOTKax BO3OYxaeHHd
TArOBLIX ABHratenefi. lamenenne HanpasfieHHs [ABHXKeHHS OCYILECT-
BASIETCH NPH OCTAHOBJEHHOM TENJIOBO3e, T. €. NPH 00eCTOYEeHHOA LEeMH,
a No3TOMY TJ1aBHbie KOHTAKThl peBepcopa He HMEOT AyroralleHHH. Ha
TENIOBO3aX NMPHMEHSAIOTCA ABa BHAA PeBEPCOPOB: KYJauKOBLIE H 6apa-
6anHbe,
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Pesepcopel 6apa6annoro tuna [1P-1M, TT1P-758A wu TTP-720 ycrta-
HOBJIEHEI COOTBETCTBEHHO Ha Temnopozax T33, T31, T32, TAOMI =u
TAOM2. OriuyaloTcs OHH APYT OT APYra YHCJIOM CEerMEHTOB, KOTOpOe
OonpefesifeTCa KOJNHYECTBOM THATOBBLIX 3/EKTPOABHrateJedl H cxeMoHt
ux coeHHeHHA. OCHOBHble TEXHHYECKHe AaHHble KOHTAaKTOB PeBepcopos
6apabaHHOro THna:

Hanpsxenne MakcHManshoe, B 900
Tox pautenvHmfl, A 830
HaaTtse rnaBubix KoutakToB, H 50—60
HaxaTue BcnoMorate/bHeX KoHTakToB, H 9---225
IpoBa¥ r/IaBHBIX KOHTAKTOB, MM 2—-3
TlpoBan BCOMOraTe/lbHLIX KOHTAKTOB, MM 23

Pesepcop (puc. 64) coctour u3 cleaywliux cOOPOUHBIX ELMHHIL
nnadparmMensoro npuBofa I ¢ 3JeKTPONHEBMATHYECKHM BEHTHJEM 4,
cerMmeHTHOro Gapabana 6, yKpenJieHHOrO Ha IIECTHIPaHHOM Bany, He-
NOABHIXHBIX CHJIOBBLIX KOHTAKTOB 8 ¢ JIeBOi H npaBoii cropork 6apaba-
Ha 6 u Gapabana 5 BCNIOMOraTesIbHBIX KOHTAKTOB, Pacfo/IOXeHHOTO
MeX 1y NPHBOAOM H rJiaBHbIM 6apabanoM. CHJOBbe HENOABHKHbIE KOH-
TAKThl BHIMOJIHEHL! B BHIE MENHHX Nalbues &, WAPHHPHO YCTAHOBJEH-
HblX No 4 IUT. Ha CTalbHBIX NajbuefepxaTensx /2, 3akpenieHHbX Ha
H30JIMPOBAHHBIX LIECTHTPAHHHX cTONKax. KouTakTHel maseu onupa-
eTcs Ha najbuefepxarenn wrhgptoMm /1. HaxcaTtHe KOHTAaKTHBIX naJk-
ueB cozpfaercs npyxuuoit 10, onupatoweiics Ha ckoby /5. Peryaupo-
BOYHLIA BHHT [6 OT CaMOOTBHHUHMBAHHA MNpPENOXPAHAETCA LINIHHTOM.
O71BOA TOKA OT KOHTAKTHHIX NMaJIbUeB K KOHTAKTHLIM 3aXKHMaM BHINOJ-
HfieTcA rHOKHM coepuHeHHeM /4 u MefHOH nuaHkoi 3.

CunoBeie nofiBHXHble KOHTAKTH 7 H3rQTOBJEHH H3 JIaTYHH B BHAE
GHrypHBIX CerMeHTOB, CMOHTHPOBAHHBIX MONApHO B TPYNNH H 3aKpen-
JIEHHBIX Ha H30JIHPOBAaHHOM llecTHrpannoM Bany. [lpasas uacthb cer-
MeHTa B KaX<[o#t nape OoTAe/IfieTcsi OT JIeBOA CcOCelHero cerMenta ¢ub-
poBo# mpoknangkoit. Ban cermentHoro Gapabana ycTanaB/HBaeTcs B
BepXHEM H HHKHEeM MOLUIMMHHKAX CKOJbXeHHS, CHaOXeHHbBIX Mac/eH-
KaMu 2 s cMaskH.

ITopsHkHBle BCOMOraTe/ibHble KOHTAKTH H3TOTOBJIEHB H3 MeAHhLIX
NAACTHHOK 23 M YKpenJeHBl IIypynaMH Ha NPONHTAHHLIX H30JHDYIO-
UIHM COCTaBOM nepeBsHHbIX cerMmentax 20, B cBOW Oyepenb yKpenJeH-
HBIX BMHTaMH Ha JIMTOM CTa/bHOM cerMeHtogepxkarene 2/ c ulecTh-
rpaiHbiM orsepcTHeM. CerMeHTORepIKaTellb IPaHsMH LIECTHTPAHHOTO
OTBEPCTHR NpHXaT GOJITAMH K rpaHsM LiecturpanHoro sana 22. He-
MOJIBHIKHEIE BCMOMOTaTeJibHble KOHTAKThl BHIMIOJIMEHB B BHI€ KOHTAKT-
HbIX majbues /8 H3 NPYXHHHOM CTaJH H YKpeIJieHbl CTa/bHOH miac-
THHKOI1 17 Ha jepeBsHHOH KoJonKe 19, NMPOMHTAHHOH H3OJHPYIOLIHM
COCTaBOM.

SsieKTpONHeBMaTHUECKHH NPHBOL peBepcopa COCTOHT M3 Kopmyca
24, Mexay (aHuaMH KOTOpOro H KpbiiKaMu 30 ycTaHOB/IEHBl Pe3u-
HOTKaHepble AHaparmbl. Mexny AvadparMaMuH B KOpnyce yCTaHOB-
Jied WTOK 27 ¢ ABYMs ynopHuiMH Iuaibamu 28. K mroky kpenutcs
nnanka 26, B oTBepcTHe KOTOPOH 3aBefieHa cdepHyYeCcKas roOJIOBKA
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Puc. 64. Pepepcop IP-720
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noBojKka 25, XecTKo 3aKpelJieHHOro Ha BaJsiy cerMeHTHoro Gapa6aua,
Ha xopnyce npuBoAa ycTaHOBJIEHB [1Ba 3JEKTPOMHEBMATHYECKHX BeH-
THJIS,, OTBEPCTHe JJIA BBIXOAALUEr0 BO3AYyXa KaXKAOr0 M3 KOTOPHIX
CBA33aHO ¢ NPOCTPAHCTBOM MeX Ay auadparmoit 29 u Kpwiukoi 30.

Ilpn yctanoBke peBepCcHBHOH PYKOSTKH KOHTpoOJIJiepa MallHHHCTA
B nosnoxeHue «Bnepen» unu «Hasan» Bk/oyaercs cooTBeTcTBYIOILHI
3/1EKTPONHEBMATHYECKHH BEHTH/Ib, BO3AYX NOCTYNaeT B OGBHEM MEKAY
anagparmoit u KpeUKo#, nuadgparma nporu6aercs, 1aBUT Ha YNOPHYIO
waiby 28 u nepemeinaer WTOK 27 B OOHO H3 KpalHHX MOJOXKEHHI,
CooTBeTCTBEHHO nepeMelaeTcsi FOJIOBKA NOBOAKA 25 M NOBOpaYHBaeT
Ban 6apaGaua 6, B pesynbTate GyfeT 3aMKHyTa cHaoBas uenb. IIpH
MepeKJIOYeHHH PeBEPCHBHOM PYKOATKH B APYroe NOJOXeHHe MNepBHf
BEHTHJ/Ib OTKJlIOYAeTCs, a BTOPoH BK/AlOYaetcs. B atom cayuae Boamyx
nocTynaer Noj APyryio AHa¢pparMy, H IITOK NepeMecTHTCH B Apyroe
KpailHee 1NoJIoXKeHHe H NOBepHeT cerMeHTHbi 6apa6aH B NPOTHBOMNO-
JNoxHOM Hanpaeienuu Ha 30°. [Ipy 3TOM culoBasi ueNb 3aMKHETCH
TaK, 4T0 TOK B OOMOTKax BO30yXIeHHsi TATOBBIX 3JIEKTPOABHraTesel
}3MEHHT HamnpaelleHHe.

B nefiTpanipHOM NOJIOXEHHH peBepcop He (GHKCHPYETCH, HO Ha pe-
MOHTaX ero MOXHO NOCTaBHTh B HeHTPa/JbHOE MO/NOXeHHe BPYUYHYIO,
NPH 3TOM IJ1aBHble KOHTaKTHl yCTaHaB/auBawoTcs Ha (HOPOBOA H30/s-
ILHOHHOH NpOKAaIKe.

[THeBMaTHYeCKHE Ky/NayKOBbie MEpeK/NoYaTesiH, NPHMEHseMble Ha
TeNJ0BO3aX B KayeCcTBe PeBEPCOPOB, OTJIHYAIOTCH APYI OT Apyra uHc-
JIOM ri1aBHbHIX KOHTaKTOB, KOTOPOe ONpeje/nsieTcs KOJHYeCTBOM H Ccxe-
MO# COeIMHEHHs THATOBHIX ABHraTe/lell H HOMHHAJILHBIM HaNpsiXeHHeM
BCMOMOTATe/bHEIX KOHTAaKTOB H KAaTyIleK 3JIeKTPONHeBMaTHUECKHX
Bentunelt (110 B na Ttennosose 2T3116 u 75 B ma Tensososax
2T310B, 2T310M, TIM2).

OcHoBHble NapaMeTPHl KOHTAKTOB NHEBMATHYECKHX  KYJ/1ayKOBBIX
nepekaouarenef npusefens p Tabn. 19.

[MneBmatnueckuit npuson 2 (puc. 65) peBepcopa IBYCTOPOHHHH,
OH HMeeT JBe KaMepHl, NuadparMbl KOTOPHX CBA3aHHEl 3y6uaTol pefi-
KoM, B 3auelJienHe C KOTOPOH BXOAMT liectepHs Bana 5. Ha sany §
KpenaTcs KyJayKoBhle 3JleMeHTH C [ABYCTODOHHHMM pachoJsioeHHEM
KOHTaKTHBIX rpynn. Ky/auKOBBIi KOHTAKTHBI 3JIEMEHT COCTOHMT H3
CPeIHero H30JAHOHHOIO KOHTAKTOepXkKaTels ¢ ABYMS MOABHXKHBIMH
najblieBHMH KOHTaKTaMH 9, HMeloLHMH oiuH of6wuii Bbisod. Heno-

Ta6aunua 19

Faashbe Benomorareabubie
Mapamerpu KOHTEKTHI KOHTEKTH!
Tok anutensunf, A 1000 2
HanpsixxenHe MaKkcHManbHoe, B 900 75/110
Haxarune, H 30015 1,1—13
Pacreop, MM 10 He MeHee 2,5
IpoBan, MM 21 -3
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Puc. 65. Pesepcop II1K-8604:

J{ — H3OAWpOBaHHBE CTOMKM, 2 —
nHesMaTHYeckHfi npHBOR; § — saextT-
PONHEBMATHYECKHA PEHTHAL, 4 —
KpommnTefin; § — Ban; 6 — Kynauxo-
Baf wafGa; 7 — xevawwufics phi-
qar; § — HenoABHMHbE KOHTaKTHI:
9 — nozBHXKHbBlE KOHTAKTE

1 X z
—~——— KK
08 3 y
. -
—— =
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Puc. 66. Cxema aeficteuA (a) u Brovennn (6) peepcopa:

I,q — TOK THrOBOrO nBHraTens; /—§ — KOHTaKTH pesepcope; OB — o6MoTKa BoaGymnens; K—
KK — priBonbi 06MOTKH BO3CYMKIEHHS TArOBONO ABHraTeAn
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IBHXKHbBIE KOHTAKThl 8 KPeNATcs K H3OJSILHOHHBIM KOHTAaKTONEpIKaTe-
J1SM, KOTOpbie B CBOIO OY€pelb 3aKpeNJieHbl Ha METaNJHYECKHX CTOii-
kax [I. Kynaykopas wafi6a 6 ynpaBasier ABYyMs 3J€MEHTAMH: BepX-
HHM H HHXHHM. [IpH BKIIOUEHHH 3JIE€KTPONMHEBMATHYECKOTO BEHTHJS
BO3AYX NOCTYNaeT B NPHBOL, NaBUT Ha AHadparmy, nuadparMa mnpo-
rubaerca u nepeMerlaer 3y6yartyio pefiKy, KOTOpas uepes LIECTEPHIO
noBOpayHBaeT Baj Ha onpenenenubift yrona. [Ipu Bpawenun Bana Ky-
JaukoBas Wwafiba 6 naBHT Ha POJMK H NOBOPAYHBAeT pbiyar 7 BOKpPYr
OCH [0 3aMblKaHHf KoHTakToB. [lpodunb wait6bel Bbi6pan Tak, yTo
nocJe BKJIOYEHHA KOHTAKTHI OCTAIOTCA 3aMKHYTHIMH JaXe MPH pasphbl-
B€ LEMH KaTYWIKH BKJI0YaIOILEero 3JEeKTPONHEBMAaTHYECKOTO BEHTHJSA.
Yro6bl H3MEHHTh NOJNOXEHHe pesepcopa, HEOOXOAHMO MNONATH MHTa-
HHE Ha BTOPOHl BEHTH/b, NpeNBAapHTENbHO CHSB MHTaHHE C MEPBOro.
3710 oCYWECTBAAETCS C NOMOILBI0 PEBEPCHBHON PYKOSTKH KOHTPOJJepa
MaUIHHHCTA. B 3TOM ciyyae Bo3syx MOCTYNHT BO BTOPYIO KaMepy
(nepeasi Gyner coenHneHa ¢ aTMocdepoil Yepe3 BHIMYCKHOR Khanaw
NEepPBOro BHIK/JIIOYEHHOTO BEHTHARA), OyleT AaBHTb Ha BTOpyw nuadpar-
My, nHadparmMa nporsHercs, nepeMecTHT peliKy B MPOTHBONOJOXHOM
HanpasJeHHH (N0 CpaBHEHHIO ¢ paHee OMHCAHHBIM), BaJl NOBEPHETCS
Ha OnpeneNieHHbIl YroN B APYryl CTOPOHY, MPH 3TOM 3aMKHYTHe KOH-
TaKThl pAa30MKHYTCS, Pa30MKHYThIe 3aMKHYTCH.

B nefiTpanbHoe nosioX<eHHe pesepcop NpH paboTe TemIoBo3a He
ycraHasnupaercd. KoHCTpYkLHeH npHBoja NpefycMOTpeHa NOCTaHOB-
Ka pesepcopa B HefiTpalibHOE NOJIOKEHHE BPYYHYI0 H TOJILKO Ha pe:
MOHTe HJH NepechIKe TenjoBo3a B HepaboueM cocrosiuHH. Cxema
BKJIIOYEHHS peBepcopa naHa Ha pHc. 66.

[Ipu noeopore Bana peBepcopa BeBo (NPOTHB YacOBO# CTPeNKH)
JieBblfi MONBHIKHON KOHTAKT 3aMbIKAETCH C HENOABHXHBIM KOHTAKTOM
I, a npasbiii ¢ HENOABHXHLIM KOHTAKTOM 4, H TOK B 06MOTKe BO36Y-
neuus OB Gyner npoxonuTsh cjieBa HanpaBo (acupsas ctpenka). [lpw
NoBOpOTE Bajla peBepcopa BMpaBo (N0 YacoBoO# CTpesiKe) JieBblil Mo-
IBHXHOW KOHTAKT 3aMKHETCH C HENOABHHBIM KOHTakToM J, a mpa-
BbIfl NONBHXKHON ¢ HEMOABHXHbIM KOHTAaKTOM 2, B pe3ysbTaTe TOK B
ob6MoTke Bo36yxnennss OB H3MeHHT HanpaBJeHHE, NMONAET cnpasa Ha-
JieBO (NMyHKTHpHasi CTpenika).

Konrpoassie Bonpockl

1. Hasnauenne n TEXHHYECKaA XapaKTepHCTHKa peBepcopa.
2. YcrpoficTBo v paGoTa peBepcopa.
3. CxeMa BKJIIOYEHHR peBepcopa Ha TeNOBO3aX.

5.5. KOHTPOJINEPHI MALLMHUCTA

KouTposnepsl MallHHHCTa CNyXaT As AHCTAHLHOHHOrO ynpasJe-
HHSl 3JIEKTpHYEeCKOM nepepauefl TenJoBo3a: M3MEHEHHs HanpasJeHHA
INBHXEHHA H PeryJHpOBaHHS MOILHOCTH JH3eJb-TeHepaToOpHON YycTa-
HOBKH no nosuuusim. [To puLy KOHTpoJAepH NENATCA Ha KOHTPOJJEpHI
C PYYHBLIM yNpapJieHHeM H KOHTPOJJEpHl ¢ PYYHbIM H 3JIEKTPONHeBMa-
THYecKHM ynpaehaeHHeM. Ha Ttennosozax T33, T3AMI, T3l, T32,
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Puc. 67. Kontpoanep mawnancta KB-0801:

I — pwo Kopnyca: 2 —raaeunifi Gapabaw: 3 — xopnyc; 4, 29 — yroawkuxs, 5, 26, 31 — puivara;
6 —rnaeusift Bas; 7 — KpoHWTefR; & — pesepCHBHMA Pan; 9 — BepxHss Kphinka:; /0 — pesepcHB-
Ha# pPYKORTKa, Il —rnaBHas pYXORTXa; /2 — H3OMBUHOHHE CTOofikH; J3 — thra; 14 — peBepcHs-
Heift GapaGau; 15, 21, 27, 32 — npymuus; 16 — nogpumuofl Koutaxt; I7, I8 — cepefpsHue nna-
CTHHE; 19 — WenoaBHKHLA KoHTaKT;, 20, 24 — ponHkH; 22, 25 — xpanosuxu; 28 — duxcarop; 28 —
naacTMaccosan WwafBa; 30 — rubkoe coefHHeHHE

TaM2, T310, 2T310/1 u yactruo 2T 10BR ycraHOBAEHB! ONHOTHMHEE
KOHTPOJIIEPBI, KOTOPbIE OTJAHYAIOTCA APYT OT APYra TOJIbLKO PA3JMHYHLIM
YHCJIOM MO3HUMA H KyJauKOBHIX 3JIeMEHTOB, M03TOMY YCTPORCTBO 3THX
KOHTPOJIIIEpOB pacCMOTPHM Ha npumepe kKoHTpossiepa KB-0801 (pwc.
67). Ha tensnosose 2T3116, 2T310M, 2T310B ycranosiers KOHTpOJ1-
Jiepbl, HMEIOIHE BMECTO IJ1aBHOH PYKOATKH LITYpBaJl H KOHTAKTHI
MOCTHKOBOTO THNA. YCTPOACTBO H paboTy 3THX KOHTpPOJJIEPOB pac-
CMOTPHM Ha npHMepe KoHTpoaJjepa KB-1552. Ha tennoBosax TOM2,
npeaHasHa4YeHHbIX /s PaboThl B OAHO JIHLO, YCTaHABJAHBAIOTCS KOHT-
. poaiiephl ¢ PYYHHIM H 3JEKTPONHEBMATHYECKHM MpPHBOJAAMH. YCTpo#-

CTBO H paboTy 3THX KOHTPOJJIEPOB PacCMOTPHM Ha NpPHMEpPE KOHTPOJ-
nepa KBI1-0854M,

Texuwueckasn XapBxTepHcTHKa Kontponaepa KB-0801

HanpsxetHe, B 75
Tok pamteabunifi, A 20
Hasxarse, H 3,5—4,5
PactBop, MM 6—8
TpoBan, MM 2,5—3,5
¥Yrox noeopora riaBmoro GapabaHa, rpas 122
Koanvectso maf6 raaBuoro GapaGaka 9
Konnuectso mafi6 peBepcHBroro Gapabana 2
Yucao nonomennfl raaBHOR PYKOATKH 9
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Bepxusas kpwiuka 9 (cM. puc. 67) u nHo xopnyca I KoHTpoase a
JKECTKO CBA3aHb Mex Ay coGoi 1ByMs yroibHuKaMu 4. B xopnyce 3 y._
TAHOBJIEH TytaBHbIl Basl 6, OJIHH KOHEeN KOTOPOro ONMHPaeTcss Ha AHo |
BTOPO#i npoxonuT uepe3 Kphuuky 9. Ha BepxHeM koHue Bana HacaXey,
rnasHas pykosTtka 1. Ha uuxuelt yacTh Bana, umeroulefl KBajparHoe
ceyeHHe, pa3MelleH raapHbilt 6apaban 2, cocToslumuil u3 Habopa niacr.
MaccoBbIX wWaf6 ¢ Bupe3saMH no okpyxhoctH. Ha sepxueit yactu Bana
6 cpo6onno Haner pesepcHBHHIN Gapabau 14, cocTosAuMA H3 BTYJIKH
JECTKO HacaxeHHLIX Ha Hee ABYX Luafib.

PeepcuBubifi 6apaban cBOGOAHO BpAallaeTcss Ha [NABHOM Baly H
NepeBoJHTCA MOCPEACTBOM phiuara 5 H TarH I3 oT pesepcHBHOro pana
8. BepxHuil KOHel peBepCHBHOTO BaNla BhIBelleH Hap Kpbiwukoil. Ha ue-
ro Hajera rojioBKa peBE€PCHBHOrO Baja, B Ma3bl KOTOPOTO BCTABJAETCH
pesepcHBHaf pykoaTKa /0. Huxuuil KoHell peBepcHBHOro Bana Bpauia-
€TCHl B OTBEPCTHH KPOHIUTEMHA 7, HEMOABHIKHO 3aKPEeNJIeHHOro Ha Kop-
nyce koHTpoanepa. ['naBHas pyxkosTKa /] HMeeT [eBATh MNOJOMEHHI:
XOJIOCTOA XOI H BOCEMb PabOYHX, OHAa MOXET MOBOPAYHBATH TOJBKO
wai6el rnasHoro 6apabaka H CAYXHT [V H3MEHEHHS 4acTOTH Bpallle-
HHSl BaJla AH3eJiA. YToN NOBOPOTA I71aBHOM PYKOSITKH H3 HYJIEBOTO T0J10-
KeHus Ha l-e pasen 17°, a Ha nocnenywomee — 10°.

Pesepcunas pykostka 10 uMeer nonoxenne «Bnepeds, «Hazad»
H HefiTpanbHoe. OHa npenHas3Hayena JJisi H3MEHEHHS! HaNpaBleHHUs [IBH-
MEeHHs TENJIoBO3a. ¥YToJl N0BOPOTA PEBEPCHBHON PYKOSTKH OT HeHTpanb-
HOrO NOJIOXEHHS B noJoxenune «Bneped» nuau «ﬁasaﬁ» cocrasasier 30°,
C nesoit 1 npaBofi cTOpoH OT 6apaGaHOB YCTAHOBJEHH! H3OJSLHOHHBIE
crofiku 12, Ha neBofi cTofike yKpensieHsl HENOABHIKHbIE KOHTAKTHI, CO-
CTOALHE H3 CTaJIbHOM IUIAHKH H cepebpsiHoi nuacThub I8. TlonBux-
Hble KOHTaKThl NPaBO CTONKH COCTOAT H3 YroJbHHKa 29 H LapHHPHO
YKpenJieHHOro Ha HeM phiyara 3/, Ha KOHIle KOTOPOrO yKpenjeH KOH-
TaKT 16 ¢ cepeGpsiHolt nnacthHolt /7. B cpenmeit 4acTH phiyara Ha OCH
ycraHoBiieH poiink 20. Puuar 31 no neficteHeM Npy»HHB 32 MpHIKH-
MaeTcs poJiHKOM K wiafibe 28 Gapabana 2. OTBOA TOKa OT MOJABHAKHOTO
KOHTaKTa BLINOJHAETCA ¢ NoMomplo rubékoro coegnHeHHs 30 Ha KoH-
TaKTHbIH BHHT yroabHuKa 29. Ilpu noBopore pykosTkH ponuk 20 nepe-
KaTbiBaeTCst Mo npoduio wahbur 28. Ec/H posHK Haxo[HTCs He HA Bhi-
Pe3aHHOH YyacTH Wai6bl, TO KOHTAKTbl PA3OMKHYTH H TOJBHXHOH KOH-
TaKT 16 npyxutod 15 npuxat k pouary 31. Ipu nonapanuy posnka B
Bbipe3 Waflbl puiuar 31 npyxuHol 32 NpHXHMaeTCs K YroAbHHKY 29,
NOABHXHON KOHTAKT /6 compHKacaeTcsi ¢ HENOABHMKHLIM 19 H OTHHMa-
ercst ot puiyara 31. Haxarne Ha KOHTAaKT oCyLleCTBJsi€TCA NMPHTHpalo-
wiefi npyxuuoit 15.

TlocnenoBatenbHOCT, 3aMBIKAHHS KOHTAKTOB TIJ14BHOTO 6apabaHa
NpH NEpeMEelleHHH T1aBHOM PYKOATKH 3aBHCHT OT PacroJiOXKeHHs Bhi-
pe3os Ha waibax, KOTOpbie ONpenensioTcs cxeMoil Tenyososa. Kourax-
Thl OAHON Wafi6bl peBepcHBHOTO 6apabaHa 3aMbIKAIOTCS TOABKO B M0JI0-
KeHHu «Bneped», BTopoii — TosbKO B nonoxennn «Hazad». Oukcauus
I71aBHOro G6apaGaHa Ha KaXIOM MNOJIOKEHHH OCYLIECTBASETCS NOCpe-
CTBOM XpanoBHKa 25 TJ1aBHOTO Basia 6, BO BNANHHBI KOTOPOTO 3aXOLAT
CTallbHble POHKH 24, yKpenJeHHble Ha fBYX pbiyarax 26, nopopaunBa-
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JOLIUXCA HA HEenoABHXKHON ocH. Phiyard 26 npu nmoMow npyxuun 27
NPHXHMAIOT PONMKH 24 BO BNaHHb Xpanosuka 25.

duKCauHA peBepcHBHOTO GapaGaHa BHIMOJNHAETCS XPaNoBHKOM 22,
YKpeIJieHHHIM Ha peBepcHBHOM Baay 8, u (ukcaTtopom 23, npmxumMae-
MbiM npy»<HHOH 21. Ha kax/ZioM H3 Tpex MoJIoXeHH# peBepCcHBHOM py-
KOSITKH 3y6 ¢uKcaTopa 23 BXOLHT BO BNajHHy xpanoBHka 22. B uedt-
PaJIbHOM TOJIOXKEHHH PEBePCHBHOH PYKOATKH 3y6 (pHKcaTOpa BXOIHT
B CPEIHIOI BMAJHHY. XPaNoOBHKA, HMEIOLIYI0 MeHbIIYIO T1yGHHY, BCaea-
cTBHe yero BbicTyn ¢HKcaTopa 23 NpH HYJ€BOM [MOJIOXKEHHH TJaBHOTO
GapaGana BXONHT B BHpe3 XpanoBHKa 25, W NepelBHXKEHHe TJaBHOH
PYKOSITKH OKa3blBaeTCsl HEBO3MOXKHBIM.

Ha nosioxkeHusx peBEepCHBHON PYKOATKH «Bneped» wnu «Hasad»
3y6 ¢ukcatopa 23 nonagaeT B OfHy H3 KpaHHHX Gosee ryGOKHX Bna-
JIHH XpanoBuKa 22, BBIXOJMT H3 Bbp€3a B XpanoBHKe 25 # He Npenst-
cTByeT mosopoty raapHoro GapaGaua 2. Ilocne nepesona riiaBHOR
PYKOATKH M3 HYJI€BOTO MOJIONEHHS B OLHO H3 PabGOYHX BbIpE3 Xpamno-
BHKa 25 cMeulaeTcs M (pukcaTtop 23 He MOXET BHLIATH H3 BnalHHb Xpa-
noBHKa 22, Tak KakK BHICTYN (PHKCaTOpa yNMHpaeTcs B LHIHHIPHYECKYIO
MOBEPXHOCTL XpanoBHKa 25. B 3TOM ciyyae NOBOPOT peBepPCHBHOM
PYKOSTKH HeBoaMoXeH. TakHM o6pa3soM, OCyllecTBIsSeTCS MeXaHHYe-
ckas 6JOKHpOBKa, He NMO3BOJIAIOLLIAs MOBEPHYTh TJIaBHYIO PYKOSITKY
npH HEATPaNbHOM MOJIOMKEHHH PEBEPCHBHON H PeBEPCHBHYIO PYKOSTKY
NpH Bcex NOJNOMKEHHAX JaBHOH PyKOATKH, KpoMe Hynesod. Kpome To-
ro, Ha KpbiliKe KOHTPOJJepa MpefyCMOTPEHbl CleLHaAbHbIE BLICTYIE,
NO3BOJISIOILHe BHHYTh PEBEPCHBHYIO PYKOATKY TOJNBKO Ha HeHTpaJb-
HOM NOJIOXKEHHH H He MO3BOJISIOLIHE CHATh PEBEPCHBHYIO DYKOSITKY B
nonoxekuu «Bneped» unu «Hasaod».

+ Koutponnep maummnuucra KB-1552 (puc. 68) spasercs HOBHIM TH-
NOM KOHTPOJJEpa, KOTOPbIH HMEET Psil KOHCTPYKTHBHBLIX OTJHYHH OT
koutposiepos KB-16A-12, KB-1509, KB-0801, KB-1501. OcnoBHbiM
OTJIMYHeM SABJAIOTCA: KOHTAKTHAs CHCTEMA MOCTHKOBOTo THIA, ynpas-
JIeHHe rN1aBHbIM 6GapaGaHOM OCyLIECTBJSeTC LITYpBaJOM, MO3TOMY
oTcyTcTByeT 3y6uatas nepenaya. Kopnyc koHTpoanepa 3 COCTOHT H3
cBaproro kapkaca (cM. puc. 68) m kpeilikn. B kopnyce ycraHos/eH
raaBHblfi Bajl 6, BepXHHil KOHEl KOTOPOro NPOXOAHT 4€pe3 KpPbILIKY H
Ha HeM ykpenuen rafikofft wrypsan 2. [lon crynuueit wrypsana ycra-
HOBJIEH JHCK ¢ TabJaHuell yka3anus no3nuuit. Ha nwxkueli yacti raas-
HOrO Baljla, HMEIOUETO KBaJpaTHOE Ce4YeHHE, XKEeCTKO YCTaHOBJIEH Ha-
6op naacTMaccoBbix wWwai6 kouTpoanepa. Ha cpenuefi uactu Bana
cso6o/iHo0 HaneT peBepcHBHbt GapaGan 4. [losopoT riaBHoro Bana
nocpencTBOM IITYpBana npeaycMorpeH Ha 16 nosHumii: oamy HyJeBylO
NO3HIHIO, COOTBETCTBYIOLLYI0 paGoTe Au3eNsi Ha XOJOCTOM xony, H 15
NO3HUKH JBHXEHHA TemnoBo3a. [lo3HUHH TJ1aBHOrO M PEBEPCHBHOIO
GapaGana (HKCHPYIOTCS TaK xe, Kak H y Koutpoanepa KB-0801, xpa-
noBHKkaMH. ®HKcallHs XPaNoBHKA NPOHCXOAHT HA KaXIOH MO3HIHH
LITypBaNa WIH PeBepCHBHON pPyKoATKH pbiyarom [0, ¢ukcatopom 9 H
npyxunamu 8, 11. Mexannueckass 6JIOKHPOBKAa HCKJIOYaeT mepemerie-
HHe pPeBepCHBHON DYKOATKH Ha XONOBHIX MO3HUHSAX LITypBaJa rlaBHO-
ro Gapa6aHa u NepeMelueHHe IUTYpBaja Ha HYJEBOM [OJIOXEHHH pe-
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Puc. 68. Koutpoanep Maumnucta KB-1552:

| — peBepCHBHER PYKOSTKa; 2 — wrypsan, 3 —Kopmyc; 4 — pepepcHBHuR Gapalan; 5 — Kynauko-

phie Wwafi6bi; 6 —raaBubifi Ban c wakGamy; 7 — KOHTEKTHBIE SAeMeHThl; 8, 11 — NpYXHHb, 9 —
HKcaTOp; [0 — phivar; 12 — XpanoBHK; I3 — pLYar KORTAKTHOTO SAEMEHT3; 14 — KOHTaKTHBIE
OATHl; [5 — NpyXHHE; /6 — NOLBHMHEIE KOHTAKTH, 17 — naacTMaccoBbift H3OAATOP

BEpPCHBHOH PYKOATKH. 3To obecneyHBaeTcs ¢dukcaropom 9, pacnoJio-

" JKeHHBIM MEXIy XpamnoBHKaMH TJaBHOTO H pEBEPCHBHOIO 6apabaHoB.

PesepcHBHas pyKOsiTKa CbeMHasi, CHATb ee MOXHO TOJIbKO NpH Hy-
NeBoM moJioXenny wrypsaia. [Ipn cusaToli peBepCHBHON PYKOATKE He-
BO3MOXHO TepeMeLleHHe ITYpBaja KOHTpOJJepa, a CJel0BaTeNbHO,
HEBO3MOXHO MpHBENEHHe TENJO0B03a B ABHXeHue. TakHm o6pasoM, pe-
BEPCHBHAA PYKOATKa ABJAETCA KJIOYOM K CHCTeMe yrnpaBJeHHs.

C nepoft H npagoii CTOPOHE OT [JIaBHOTO Bajla KOHTpOJJ€pa Ha
pefikax 3aKpenJieHbl Ky/JayKOBHIE SJIEMEHTHI, COCTOAIUHE H3 MIacTMac-
coBoro H3aonstopa I7, pudara I3, KOHTaKTHBIX 6OJTOB 14, nonBHXHO-
ro KOHTaKTa 16, lepxaresisi u NpyxHuHbl 15, o6ecneyHBalOUHX Haualb-
HOe H KOHEeYHOoe KOHTaKTHhle HaxaTuf. B phiyare HMeercs POJIHK, KOTO-
phifi IPHXHMAETCs K NOBEPXHOCTH KyJauKoBofi WafiGhL. Ilpu nosopoTe
pEBEpPCHBHOrO MJH IJ1aBHOro 6apabana pOJIHK nepeKaThiBaeTci No npo-
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¢uao wanGel, HMelowwedi BHIPe3bl B COOTBETCTBHH ¢ TpeGyeMoi odepen-
HOCTBIO 3aMbIKAHMS HJIH Pa3MbIKaHHA 3JIEKTPHYECKOH LENH Mo NO3HIH-
fIM LITYypBaNla HIH MNOJOXEHHAM pPEBEePCHBHOM PYKosiTKH. Ecim poamk
HaXOo[HTCA HAa HEBLIPE3AHHOM Y4acTKe LIaibbl, TO HENOoABHIKHLIE KOH-
TaKThl OTBE/ICHLI IepXKaTesleM OT HenoaBHKHBIX. [IpH nonagaunu poamu-
Ka B BHpe3 waibbl puiyar non neficTeHeM npyxuHsl 15 noBopaurBaeTcs
BOKPYT OCH, H MOJABHXHOH KOHTAKT MPHXOIHT B CONPHKOCHOBEHHE C
HEMNOABHIKHBIM,

Texuuueckas xapakTepHcTMKa koMTpoanepa KB-1552

Hanpaweuue, R 1N
Tox pantensHbifi, A 20
Pa3puis, MM 8
Iposan, mm 2
Haxatne, H 46
Yhau uuaumeHHE lulypBada 16
Yncao wai6 raassoro 6apabaHa 11
UYncno wahi6 pesepcuBHoro GapabaHa 8

Kontponnep mammuucra KBII-0854M (puc. 69), kpome pyunoro
npHBoAa, 060pynoBaH 3JEeKTPONHEBMATHIECKHM NpPHBOJIOM, MO3BOJISIO-
WHM JHCTAHUHOHHO HM  ynpae-

54 aare. KonTakTHas cuctemMa Kout-

St poanepa KBII-0854M u cHcreMma

. (HKCalHH r1aBHOTO H peBepCHBHO-

- ro 6apabaHoB- OJHHAKOBA ¢ aHaJiO-

= 5 THYHbIMH CHCTEMaMH "KOHTpoJJiepa

KB-1552, nosromy paccMoTpHM

ycTpoficTBo 4 pa6oTy AHCTaHUHOH-

¥ g HO ynpaB/ifieMOro NMHEBMAaTHYECKOTO

npusona. [lpuBoxn KoHTpoanepa

COCTOMT H3 Tpex LHJAHHAPOB ynpas-

JIeHHst TNaBHbIM OapaGanoM (UH-

JIHHAP YBeJHYEeHHS NO3HUHH, LH-

JIHHAP YMEHBIIEHHS MNO3HUHH, LH-

] \ JuHAp cbpoca c a06oft NO3HLHY HA

E Y HYJIeBYI0) H LHJIHHADA NepeK.Iiode=
| qt— HHfl peBepcHBHoro 6apabaua.

IS [IpuBon yBesHUEHHS HAH YMEHD-
LieHHA nosHuuit (pHc. 70) cocroMT
: = H3 UHMnHHApa 3, BO3BpaTHON mpy-
= KHHB 5, WITOKa 4, Ha KOTOPOM YK-

8 penyieHbl cepera I2 v ToAKaTens 7

¢ npyxuHoii 6. [lpn nonaye Boany-

AR Xa B UHJHHID TNOplleHb, mepeme-

LasCh, TONKAET WITOK. Y CTaHOBJEH-

Hbfi Ha LITOKE TOJKATeJb BXOAHT B

E‘ﬁcﬁ ﬁggiM_Ko“TP‘”mP M2IHHKCTA  3ayensieHHe ¢ 3y60M XpanoBoro Ko-
b it 6apabs. JIECA TVIABHOTO Bana H, MepeMelas
Wa; 3 — pesepcusuan pykomTka: 4 — mTyp- €TO, NEPEBOAMT TraaBHbl GapabaH

Rercaropi ety Cynmaentift B2, 7= KOHTPOJ/EPA HA ONHY MO3HLHIO.
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Puc. 70. [TpHBOA yBENHYEHHA HIR YMEHBUIEHHS NO3HINA:

1 — ynop; 2 — aMopTH3aTOp; 3 — UHAHHAP: 4 — WTOK; 5, § — OPYXKHHB; 7 ~— TOAKATENE; & — OcCh;
9 — kpunmKa; 10 — manxeta; /I — nopwens: 12— cepsra

LIIIIIIIIIIIIIIIILIIII IS |

1z 3 " 5 6 7 83w

Puc. -71. TlpsiBoa c6poca nosuuuf:
I, 10 —xpumkn: 2, 8 —uuAuEADH; §— BTYNKA; 4 —pefixa ayGuatas; 5, 9— npoxnankm; 6-—
WTOK, 7 — mamxera; [/ — mryuep

A L
/
1 23 4 56 21

Puc. 72. [1psBOA Nepex/ilodeHHs PeBePCHBHONO Bajia: i
I — Kpwmka: 2 -— mpoknanka; §— uBnaHELp; 4 — pefixa sy6uaras; § — wToK; 6 — Mawkera; 7—
mTynep
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Ilpu atoM wToK 4 noxonur no ynopa I. ¥nopoM cnyxutr Goart, ans
CMArYeHHs ynapa npeaycmotpen amoprusatop 2. Ilocne npekpaiie-
HHf NOJaYH BO3NyXa BO3BpaTHas NpYXHHA § Bo3BpallaeT IITOK H
NOPHIEHb B HCXOAHOE NoJoxexue. TonkaTens, npoxoas non sy6oM xpa-
NOBOTO KoJieca, NoBOPayYHBAETCSl BOKPYr OCH 8 H BO3BPAlllaeTCs B HC-
XO[IHOE MNOJIOXEHHe NOJ neHCTBHEM MpPYXHHBI 6.

I1puBon c6poca c moboro nosnoxenus Ha Hynesoe (puc. 71) cocro-
HT H3 ABYX UHJHHApOB 2, 8, 3y6uaToii pefikn 4, WITOKa 6, MaHXeThl 7
H kphiuek I, 10. 3y6uaras pefika 4 NOCTOSHHO HAaXOAHTCS B 3alenJe-
HHH C LlecTepHeH Ba/la, CBA3aHHOIO ¢ I1aBHbIM GapabaHOM KOHTpOJ-
Jepa. lllTok u 3yGuartas pefika BbiNOJHEHB Pa3neNbHO, NOITOMY YCH-
JIHe TpeHHs] MaHXeThl He MepefaeTcd Ha IJ1aBHLI Bajl H HE BJIHAET Ha
yCH/IHe nepexnioYeHHs. B HynesoM nonoxeHHH KOHTpoJaJiepa peiika
HaXONHTCA B KpafiHeM JieBoM nonoxeHuH. [lo mepe HaGopa no3uuHit
LIeCTepHsA NepeMelllaeT ee BNpaBo K WITOKY. [IpH  Heo6XonHMOCTH
Grictporo c6poca no3uumii CxKaThifi BO3AYX NepeMemiaeT LITOK, a TOT
B CBOIO o4Yepenb— 3y6uaTylo pefiky 10 ynopa, BO3Bpallasi TeM CaMblM
KOHTpOJIIEp B HYJIEBOE NOJOKEHHE,

Ilpunuun paGoTe NMpHBOAA NeEpeKyIONEHHS peBepcuBHOro Gapaba-
Ha (puc. 72) TOT Xe, YTo H MPHBOAA GHICTPOro c6poca NO3MLHIL ¢ TOM
pa3sHHueli, 4To nojaYa BO3JyXa NPOH3BONMTCH C ABYX CTOPOH LHJIHHI-
Pa H nepeknoYeRHe PEBEPCHBHOTO Basla — H3 NoJioxkeHHst «Bnepeds

win «/{a3a0» B npoTHBOMOJOKHOE 6€3 (HKCALMH B HYJEBOM MOJO-
JKEeHHH.

KouTpoasHsie Bonpocu

1. HasnauelHe H TexsHuecKas xapaKTEPHCTHKa KOHTPO/MIEPa MalHHHCTA,

2. Ha3navenne H ycTPOHCTBO OCHOBHbIX COOPOYHKIX e[HHHI[ KOHTPO/MIEpPa MallH-
HHcTa.

3. Ha3snauenue poficTBO, 3JeKTPONHEBMATHIECKOrO NPHBOAA KOHTpOJJEpa
MalIHHHCTa KBI‘[-OBSM{CT

5.6. PEJIE

Pene BbinosHsioT Ha TENoBo3ax caMble pa3/HYHBE (GYHKUHH B
Lensx ynpaB/leHHs, 3alUHTH, H3MEPHTENBHBIX H T. 1. FIx MoXHO pa3ge-
JIHTb Ha pelle TOKOBHIE, HAaNpsXeHHd, TENJOBLE H T. [. 0 HA3HAYEHHIO:
YNpaBJ€eHHsA, 3aLUHTH, aBTOMATHKH, peJie-NaTYHKH, peJie-peryJsarophl,
CrneluHaNbHbIE,

Pene ynpasrenusn. Y npumenseMbix B uensx ynpae/eHHs TeNJIOBO-
308 penie cepun P-45M (pHc. 73, a) Bce 3nemenTH, KpoMe naHesefi H
KaTylleK, B3aHMo3aMeHsieMbl. Pejle COCTOMT M3 MarHHTHOMl CHCTEeMbI
KJ1anaHHOrO THNA, KOHTAKTOB MaJbLeBoro 7 H MOCTHKOBOTO 8, yCTaHOB-
JEHHbIX Ha maHenH J. K MaruuTHOK cHcTemMe pene OTHOCHTCs spMo 2,
CepeYHHK C KaTylWKo# 3 H MoABHXHOI sAiKops 4.

Ha Gase pene P-45 narotopaserca pene 3aszemnenns P-45-T'2, koto-
po€ OT/IHYaeTCs OT APYTHX THNOB peJie NaHHON CepHH TeM, YTO HMeeT
TOKOBYIO KaTyWIKy BMECTO KaTYUIKH HaNpPAXEHHS H MEXaHHYECKYIO 3a-
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Pue. 73. Pene ynpae/eHHA: . o omms 5—roy

—_ - : 6 —tHna TPII¥-1; I — nerens; 2 — fpmo; § — KaTywka, 4 — 3 b= -
?KHIII!' nsa—pﬁ‘::s;#'pfryn;:omnuﬂ; 7 — nanbuesbifi KOHTAKT, § — MOCTHKOBLIA KOHTAKT; ?-nfnaac‘r-
Maccopufi Kopnyc; 10 — KOWyx; /] — noaeHduas MAaCTHHE 3aMBKRKOUIETO KOHTaKTa; [ —‘ ;1&
ABHMHAA MAACTHHE DARIMBIKAIOIErD KOHTaKTa, /3 — HEMOABHKHLE NAACTHHH uo«-n:m;.m. :
Tpapepca; 15 — yronbHHK; [6 — AKoph; [7— KeTyuka; 18 — cepneunuk; 19— cxoba; — BHHT;
21 — npy»KHHA

1LeTIKY, YAEPKHBAIOLLYIO SKOPb BO BKJIOYeHHOM coctostkH. Tok cpaba-
THIBAHHA pejie 3a3eMJIEHHsI PEryJHpyeTcss BENHYMHON 3aTSXKKH MNpy-
JKHHBI 5.

TexHHyecKasi xapakTepucTuka pesne cepun P-45 mnpuBeneHa B
Ta6a, 20, 21.

Pene ynpasnenns TPITY-1 (puc. 73, 6) narotoBneHo Ha Ga3e yHH-
BepcadHoil cepun pee PITY-1. OHo cocToHT M3 CKOGBI (MarHHTONpoO-
Bona) 19, katymku I7 ¢ cepnednHkoM I8, axops 16, 3aMbIKalOlHX H
pa3MBIKalOUIHX KOHTaKTOB. [IpH npoxoxeHHH TOKa Mo KaTyllKe AKOPb
NPHTATHBAETCHA K CEPHEYHHKY H uepe3 Tpabepcy [4 MPOHCXOLHT 3aMbl-
KaHHe HJH pa3MbikaHHe KOHTakKToB. [lociie cHATHA HanpsKeHHs Npy-
HHa 2] ycraHap/HBaeT AKOPb B HCXOJIHOe MOJIOXEHHe, NMPH 3TOM 3a-
MBIKAIOLIHE KOHTAKThl pa3mbiKaloTcs. Xoj fKOPs OrpaHHYHBAETCs

Ta6auuma 20
Kouraxr
Vansecti nansoesbf MOCTHKOBLIR
PacTBOp, MM 7,5+0:8 g.g
Iposan, MM 34:0,5 " "
KonTaxTHoe HaxaTHe, H 2,7—33 : 2—-
HoMusapHuA TOK, A 10
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TaGanua 21
Ouamerp
Homuwans- Mapka Voo Yicno Conpotanente
P -
ene Mos Hanps nposona (no menw), BHTKOS Tpe 20°C. On
P-45H 24 [1T3B 0,53 2050 183
P-45M 75 [1TTB 0,29 6100 171
P-45J1 110 M3TB 0,25 9400 360
P-45I2 — 1913714 1,95 150 0,106

Tab6anua 23

yronetukoM I5. Texunueckas xapaxrepucthka pene TPITY-1 npusene-
Ha B Taba. 22, 23.

HAugpepenyuaronoe pene PN-3010 (puc. 74) aBTOMaTHYECKH yn-
paBJIsSieT KOHTAKTOpaMH ocNablieHHs BO30OYXIEHHS TATOBHIX 3JIEKTpO-
IBHraTesiefi B 3aBHCHMOCTH OT TOKa H HampsieHHs Ha 3a)HMax TAro-
BOrO reHEepaTopa HJIH BHNPSAMHTEIbHON YCTaHOBKH, MarHHTHAsA cHCTeMa
peJie COCTOHT H3 fipMa 2, BbIMOJHEHHOro B BHAE CKOGbI, CEpreYHHKOoB 4,
7 W sKops 5, NOBOPAYHBAIOLIETOCH BOKPYT OCH 9, ycTaHOBAeHHOR Ha
crofike 19. flkops npu o6ecToOYEHHBIX KATYWKax NpyXHHOK 23 npuxu-
MaeTcsl K YyNOopHOMY BHHTY KOHTakTomepkatena 21. Ha umxkuefi noaxe
sipMa yCTaHOBJEHA KaTyllKa HanpsieHHs 3, Ha BepxHeill — ToKoBas §.
Ha tokoBylo kaTymKy nonaercs CHrHal, NponopUHOHANBHEI TOKY TH-
TOBOTO reHepaTopa, a Ha KaTylIKy HanpsXeHHs — CHrHaJ, NponopuHo-
HaJlbHbI HaNpPSXXEHHIO TATOBOTO reHepatopa. Pene HMeeT oauH 3amsl-
KaloIUA KOHTAKT ¢ JABOHHBIM Pa3pHBOM, NMONBHXHbIE KOHTaKTH 15 yc-
TBHOBJIEHB Ha AKOpe, HENONBHXKHble [4— Ha H3ONALHOHHONH KOJoaKe
13. KouTakTHas CHCTEMAa 3aKpbiTa MNpo3pauHbiM KoxyxoM 12. Pene
cpabaTbiBaeT noj Bo3AeHCTBHEM 3J1€KTPOMarHHTHOTO YCHJIHS, CO3[aBa-
€MOro KaTyLIKOii HanpsiKEHHsl, KOTOPOMY NpPOTHBOAEHCTBYeT YCHJHE
TOKOBO#H KaTylIKH H npyXHHbl. COOTBETCTBEHHO NMPH yMeHbIIEHHH TOKa
B KaTyllIKe HaNpSXKeHHs W YBEJHYEHHH TOKAa B TOKOBOH KaTyllKe 10
onpenesieHHbIX 3HaYeHHH AKOPhL § OTNafaeT, H KOHTAKTH Pa3MbIKaloTCs.

Pesie orpasuueHHsi ToKa yYCTaHABIHBAETCH HA MaHEBPOBHIX TeILIO-
Bo3ax TOM2, TAMI, T31 u cayKHuT AJs OrpaHHYEHHS] TOKa TSArOBOTO
renepatopa. Ha nsoasunontoi navenn 7 (puc. 75) ycTaHOBAGHO SJeK-
TPOMarHHTHOE peJie ¢ BHICOKHM KOI(Q(HLHEHTOM BO3Bpara H PE3HCTOP

Tabauuna 22

Homunans- Inurens- Komriecso xonTakros Homunans-

HOe Hanps- Hufl nony- HOE Ranps-

Pene weHHe Kog- | STHMuA TOK MEHHE Lenx
TakTos, B "9"1}""’05- ako- A3MBIKAKD ynpaeaexus,

X KX B

TPI1Y-1-412 220 6 6 2 24, 75, 110
TPITY-1-413 220 6 4 4 24, 75, 110

110

ConpoTHs- Huametp
H i
Pene no‘;"::;:;- :,m -ril::umme “:;3,";?’ Mapxe nposona
wenne, B 20°C, OM npoROAR, MM
TPITY-1 24 3250 107 0,23 IM3TBJ1
75 10000 1050 0,13 T3TBJI1
110 14600 2250 0,11 TM3TBJI1

18 ¢ nByMs cTynensiMH. Pejle HmeeT Be KaTyIUIKH: HanpsikeHHs 4 H TO-
KOBYIO 5, HajieThie Ha cepieuHHK. KaTyllika HanpsXKeHHs KpenHrcs He-
nocpeacTBEHHO K naHesqH. TOKOBasi KaTyllKa BbINOJHEHA B BHAE OJHOTO
BHTKAa H3 MEJHOM WHHE, KOHIbLI KOTOPOro NpHNasHbl K MacCHBHbIM MEJ-
HbIM BBIBOJAaM [, YKPENIEHHbBIM HA H30JALHOHHOH Nnanke 2.
[MogBHMKHAst CHCTEMA peJie COCTOHMT H3 obyeruenHoro pbivara 13 ¢
HeMarHHTHO# nuiankofi 14 u nayHkepHoro sikopsi. Pee nmeer xecTkul
IBYCTOPOHHHiI noaABHXHO# KOHTAaKT. [lnA obaeryennst paboThl KOHTaK-
TOB MPHMEHEH AYroraCHTeJbHbIi KOHTYp, COCTOSILUHI H3 Pe3HCTOpa H
IBYX KoHfeHcaTopoB. [Ipn HanGosblieM ToKe TAroBOro reHeparopa ToK
B TOKOBOH KaTyliKe HaHOONbUIHA, H €e YCHJHe, TNPeofosieBas yCHIHE
npyxuHubl 15, noopayHBaeT pbiyar BOKPYr HENOABHMHOH OCH, Pa3MBbl-
Kaf KOHTaKThl. B 3aBHCHMOCTH OT COOTHOLIEHHS TOKOB B KaTylIKax
peJle MOABHKHON KOHTAKT 3aHHMaeT OIHO K3 NATH BO3MOXKHLIX MOJIOXKe-

Komyx cwam

Puc. 74. Ouddepenuuansuoe pene PI-3010:

1—6onr; 2 — ApMo; 8 — KaTywika HanpskenHn; 4, 7 — CepnedHMkn; 5 — AKOpb; 6 — HEMarHHT-
Ran wanafika; § — KATYWKa TOKOBasA; 9 — Ocb; 0 — KOHTaKTHEA 3aXHM: /I — H3ONAUHOHHAR na-
Hens; 12 — KOXyX; [3 — HIONAUHOHHEA KOJMOOKA; [ — HENOLBHMHbIE KOHTSKTBI 15 — NOnBHIKHbLIE
KOHTAKTH; 16 — KOWTAKTHAA NpYXHHa; I7 — 3anonnkTenb: 18 — BHHT; 19, 20 — cToRkH: 2/ — KOH-
TaKkTopepXkarens; 22 — wNHAbKa; 23 — NpymHHA
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HH, YeM peryJiHpyeTcs TOK BO3-
L won 6y aeuus. [Tonpo6Ho onHcaHue pa-
GoTbl penie paHo npH pa3bope Ch-
? creMbl BO30yxKIeHHA TATMOBOIO re-
17 Hepartopa TenjoBo3a TIM2,
-4 Pene 6oxcosanus. Pene Gokco-
P S o N BaHHA NpeNHAa3HAUYeHbl aBTOMAaTHYe-
CKH 3allHIATh TATOBHE 3JEKTpo-
JBHTATeJH TeNJoBO3a OT PA3HOCHO-
ro 6okcoBanus. B kauecTBe pene
1% GoKCOBaHHA MPUHHMAIKOT peJie THNa
= PK, xapakTepHCTHKH  KOTOPHIX
npeictasieHs B Taba. 24.
i 4] Ha TEeNnJ0BO3ax 2T310J1,
, 18 ) ] 2T310B, 2T310M, 2T3116 pese
B GokcoBaHHA o0ObelHHEHbB B OIHH
% OJOK, KOTOPHIH MOAYYHJ Ha3BaHHe
7- 17 640k 6Goxcosanus. Baok GokcoBa-
% uus BB-320A (pHc. 76) cocToHT H3
pene PK-221 u peae PK-23I,
COeNHHEHHBIX BMeECTe IIMUAbKAMH,
5‘#_‘27‘{3; Pere orpamveHHs TOKA phonyineHHBIMM Yepe3 MaHenb 3, H
I — pupoRM ToKOBOR KaTymks: 2 — msony. SAKPBITHIX KOXYXOM, KOTOphifi noc-
o Knmt 3 o SMstmi X ve- AR HaCTPOHKH peJie M NPOBepKH HX
e e P
sy 1 . xowaenceton: 17" vnar, 1000 ] MpenCTananer coloh omek
j§ — rebieian paw: 15 = npymmii TPOMArHHTHBIR annapar nJyHKep-
TEKTHBIE 38WAMBI; 18 — pesrcTop HOrO THNA, BHINOJHEHHBIH C pa-
30MKHYTOl MarHHTHOH CHCTeMOidl.
Brarusatouwmii sikope (niyHxep) 9 yxpensnes Ha noBopoOTHOM phiyare
6 13 HeMaruuTHOro Mareprana, KoHTakTHas CHCTeMa pesie HMEeT OIHH
PasMbIKAIOUIHH H ONMH 3aMbIKAIOIHH KOHTAaKTH MEPEeKHIHOro THMA.
Bbicokas uyBCTBHTENBHOCTb peJie, Heo6XonUMas A/f cpabaThiBaHHs B
Hayalle GOKCOBaHHs, AOCTHIAaeTCs NMyTeM 0GJEryeHHs Macchl, yMeHblle-
HHA TpeHHs|, TIATENbHOH G6GaNaHCHPOBKH TNOABHMKHOI CHCTEMBI, 2
TAKXe yMeHbIUeHHS YCHJHMsA BO3BpaTHOM mnpyXHHb. CBoeBpeMenHoe

=t |
i 17
]
——

Tabauuya 24

Tok cpa6a- | Hanpsmewnwe | Kosbduum- | p
Pere | mssmane | cosberuna: | et mosspe. | USSR | Lo
PK-211 0,05 — 0,85 1
PK-221 — 2,65 0,8 l:g }
PK-231 —_ 1,2 0,8 1,5 1
PK-241 — 8,0 08 1,5 1
112
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Puc. 76. Baok Gokcopatua BB-320A:

1 — pene PK-221; 2 —pese PK-231; 3 — nawens; 4— HENOABHWHLA KOHTAKT; 5 — saMbKaowHi
KOHTAKT; 6 — pwiNar; 7 — ApMO; &-— pETyNHpOBOYHAH NPYHHHA, 9 — sxopk; 10 —BTRrHBAlOLIAR
KaTYIKa

oTnajaiue SKOps peJe noche npekpauleHHsi GOKCOBaHHA I HCKIIO-
yenus GOMBUIOro CHUMEHHS CHAB TACH TENJIOBO3a 00ecrneydBaeTcs BH-
COKHM KO3((dHUHEHTOM BO3Bpara (OTHOLIEHHEM TOKa OTKJIOYEHHS K
ToKy BKIouenns). Kosdduunent Bos3spara, paBHbIM 0,8—0,85, noay-
YeH B pe3ayJibTaTe BBHIMOJHEHHs pesie ¢ HeGOMBIIHM BO3NYLIHBIM 3a30-
pOM MeXAy SIKOPEM H CepJIeYHHKOM OTHOCHTEJHHO OGLIEro BO3AYLUIHOTO
NyTH NPOXOXK/IEHHs MarHHTHOTO NOTOKa, Graronaps ueMy NpH cpaba-
THIBAHHH peJie He MPOHCXONHT CYUIECTBEHHOro yBEJIHYEHH MarHHTHO-
rO MOTOKA M, CENOBATENBHO, YCHIHA NpHTSKEHHs skops. B pesyib-
taTe 3TOTO AJA OTNALAHHSA AKOPS pesie JOCTATOYHO HEGOMBIIOro YMeHb-
IIEHHS TOKA B €ro KaTyLIKe.

B 610Ke GOKCOBAHHS O/IHO peJie BKJIOYAETCA MeEXAY 3a)XHMaMH
SIfl mepBoro H BTOPOrO TATOBBIX ABHraTeJeil, BTOpoe — MEXy 3aXH-
MaMu SIS TpeTbero H 4eTBEPTOro, TPeTbe MEXIY 3aMKHMAaMH Ad
NATOTO M LIECTOTo TAroBHX 3JekTponsurarenefl. [Ipy HopmaabHOH pa-
6oTe, T. e. KOTl@ ABHraTes He GOKCYIOT, pa3HOCTh MNOTEHUHANI0B MeX-
[y TOYKaMH NMOJCOEIHHEHHs pesie 6/iM3Ka K HYJIO H N0 KaTylike pese
NpaKTHYECKH TOK He NPoxoiuT. [Ipn GOKCOBaHHH ONHOH H3 KOJECHHIX
nap, HanpHMep NEpBOii, 4acTOTAa BPALUEHHS SKOPA 3JEKTPOABHIATENs,
COEHHEHHOro ¢ 3Toi OChIo, GHICTPO BO3pACTaeT M BHI3LIBAET yBEJHYE-
HHE NPOTHBO-3. J. C. HA 3aHMax 3TOro s/exktpofsurarens. Ilorexun-
an Touku SIS nepeoro 5JeKTPOLBHraTeNsi yMEHbLUIHTCH, H MO KaTyLKe
PE1 noreyer TOK OT TOYKH f§ BTOpOro 3/EKTpoABHMrarte]si K TOYKE
5151 nepsoro. Ecin Gokcyer BTOpas KoJecHas napa, To TOK 4epes Ka-
tymKy PBi noteuer B o6paTHyl0 CTOPOHY, T. €. OT 3axuma S/ nep-
BOTO 3J€KTpoaBHrateds K 3axuMy S5 sroporo. Ilpn cpabaThiBaHHR
pene PB cBoMMH KOHTaKTaMH pa3pbiBaeT LeMb MHTAHWA KaTyIUIKH KOH-
TakTOpa BB uNH nongaer CHrHaj Ha yMeHbllelHe Bo30yXIeHHS TATOBO-
ro reHeparopa.
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Pue. 77. DnextponHesMarHyeckoe pese Bpemenn PBIT (a), cxemb nHeBMaTHueckof
NPHCTABKH NPH BKJIOYeHHH (6) M BLIKJIIOYEHHH (8):

I — ocHoBauWe; 2 — SMEKTPOMATHHTHHA npHBOA; § — APMO SNEKTPOMErHHTE; 4 — AKOpL SJEKTPO-
MarunTa; 5, I7 — NpYyXHHBI; 6 — NHEBMATHYECKAA NPHCTEBKA; 7 — DEryAHPOBONHLIt BHuT: 8, 12 —
MHKpOBBIEIOYaTenH; 9, 10 — puiyard; [/ — Katyllka 3NeKTpOMarsHTa; JJ — BO3BpaTHan NPYMH-
Ha; I4— mTOoK; 15 — dparma; I6 — K s 18 — ocw

Pene BpemeHn. B 31€KTpHUECKHX LeNsAX TeNJIOBO30B MPHMEHSIOTCS
TIHEBMATHYECKHE, 3JIEKTPOMarHHTHbIE H MOJYNPOBOAHHKOBLIE pesie Bpe-
MeHH. B kauecTBe NHEBMATHYECKHX pelle BpEMEHH MPHMEHSIOTCH peJie
Tina PBIT (puc. 77), ouH Hcnonb3yloTcs aJs ynpaBJieHHs paboTof
MacJoNnpOKayHBalollero Hacoca AH3eAs, [JS OrpaHHYeHHS BpeMeHH
TIPOKPYTKH BaJla IH3€/151 IPH NYyCKe, a Tak¥ke 1/ ynpaBJeHHs Nepexo-
oM Ha ocsabnenne Bo30yXIEHHS TATOBHIX 3JIeKTpPOJBHraTesefl.

Texnnyeckas xapaxrepHcTHKa pene BpeMenn PBI

Konrakrsi:
C BHIEPKKOA BPeMeHH : 3.
p-
6e3 BbIIEPIKKH BPeMeHH To xe
Tox npojonuHTeNbHbIt KOHTaKTOB, A 4
Buizepixka BpeMeHH, ¢ 0,4—90

[Tpuuuun peficTBHS pejie OCHOBAH HA MOJyYEHHH BHIIEPIKKH BpeMe-
HH 33 cyeT 3aMe[JIeHHOro MOCTYNJIeHHA BO34yXa Yepe3 peryJIHpoBOYHOE
OTBEPCTHE H3 OJHOM BO3AYLIHOMN nosocTH B aApyrylo. [1pu monaue vanps-
®euust Ha Kartywky I (cMm. puc. 77) sikopb 4, npeofioneBasi yCHJHe
BO3BpPATHOM NMpYyXHHB I3, NpHTATHBaeTCs K sfipMy J MarHHTHOH CHCTe-
Mbl. Priyar 10, naxuMasn Ha wHdT MHEKpoBLIKIIOYaTens /2, nepekJio-
YaeT €ro KOHTaKThl MrHOBeHHOro aefictBusi. ONHOBpEMEHHO SIKOPhL OC-
BoGoxpaer wrok I4, v on nox pefictBHeM coGCTBEHHOW MAacchl M Npy-
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Ta6auua 25

H B
Pese Kayur, B | Kowraxton A spenenn ¢
P3B-812 110 10 35
P3B-814 100 10 08—25

KHHbBl [7 HauHHaeT ONyCKaTbCs BHH3 BMECTE C XECTKO CBA3aHHOH ¢
HHM auadparmofi 15. JIBHXE€HHIO NOABHXKHOA CHCTEMBl MpENATCTBYET
BO3HHKalwllee B nojocTH 5 paspexenne. PaspexenHe B nojocts 5
KOMIEHCHPYeTCs MOCTYNJEeHHeM BO3AyXa H3 noJjocTdH A yepes perynu-
pyeMoe oTBepcTHe. 3a CYeT H3MEHEHHR OTKpPBITHS BXOLHOTO OTBEPCTHS
PEry/IHpOBOYHLIM BHHTOM 7 H3MEHSETCSi CKOPOCTb MOCTYIJIEHHSI BO3LY-
Xa M3 MoJoCcTH A B NOJOCTL 5, T. €. BPeMsl BbUIEPKKH peJieé BPEMEHH.
Uepes onpejeneHHoe BpeMsi nocjie NOJAYH HAMPSIKEHHS HA KaTYUIKY
aunadparmMa BMecTe CO IUTOKOM ONYCKAaeTCsl BHH3 HA TAKYI0 BEJHYHHY,
YTO phiyar 9 HaxMeT Ha WITH(T MHKPOBHIKIIOYATENsi 8, mepek/iouas
€ro KOHTAKTH,

Korna nanpsixkenue ¢ kaTyliku GyneT cHATO, AKOPb 4 Mo nefiCTBH-
€M BO3BpAaTHOH NPYXHHB 13 3aHHMaeT BepxHee NOJIOXKEHHe, OTKHMAR
WTOK H AMadparMy B KpafiHee BEepXHee MOJIOXKEHHe, MPH 3TOM BO3AyX
U3 nosocTH 5 B noJjocte A cBo60AHO BHIXOAHT Yepes Knanau /6.

Jlna 3apepKH OTKIIOYEHHS| NMOE3[AHLIX KOHTAKTOB NOCJAE CHSATHS
Bo36Yy»xaexust Bo36yHTe]IR H TATOBOTO TeHepaTopa, AJIS CTYNeHYaToro

- BOCCTAHOBJICHHS] HAaTPY3KH TATOBOrO reHepaTopa Mocje IPeKpalleHHst
GoxcoBanHs, Ans obecneyeHHs TNOC/AeN0BaTENLHOCTH cpabaThiBaHHS
pesie MepexojoB MNPHMEHAIOT 3.1eKTPOMOZHUTHble pene BPeMeHu Tuna
P3B-800. [1auuvie pese npusefeHb B Taba. 25.

Bhinepika BpEMEHH CO3/1a€TCH 3a CYET HaBEMeHHs 3. [, C. CaMOMH-
LNYKUHH B aJTIOMHHHEBLIX neMndepe H oCHOBaHHH. Buikaouenne Katyw-
KH NPHBOJHT K MOSIBJIEHHIO BHXPEBLIX MOTOKOB B HHX H 3al€pKUBAET
CrnajiaHHe MarHHTHOrO MOTOKa B MarHHTONpPoBO#e. ITO NPHBOLHT K 3a-
IlepKKe oTnananus skopsa. Bee yanb pene (puc. 78) cMOHTHpoOBaHH Ha
aNllOMHHHEBOM OCHOBaHuH 21, HMEIOLlEM [BA OTBEPCTHA AJs KpenJje-
HUSl K KOpNycy annapatHo#t Kamepsl. HenonsHxHast yacTb MarHHTONpO-
BOLla COCTOHMT H3 cepneyHHka | W cko6bl 6. Ha cepneunux Hapmera Ka-
Tylka 22, ga ckoby — nemndep 19, BunonuenHbifi B BHIe rHAp3s. Ha
cKoGe yKpenJensl yroabHuk /8 w nnacthua 7, o6pasys onopy siKops 5,
BOKPYTI' KOTOpO# ocCyluecTeasieTca ero ppailexve. Ha sikope ykpensena
niaHka 9, Hecylllas H3OJALHOHHYIO MJAaCTMaccoByio Konoaky 10 ¢ mo-
ABHXHbIMH KoHTaKTaMH I/. [InacTHHKM HenofBHXHBIX KoHTaKToB I3
3aKpemJiensl WNHAbKaMH {2 Ha H30JALHOHHON naacTMaccoBoll KoJof-
Ke 14, xoTopas yKpenyiena Ha ocHoBaHuH 21 nnaukoii 15.

Bosepar siKopst 5 B OTK/IOYEHHOE COCTOSIHHE OCYILECTBJAETCH Mpy-
MHHOH 16, onupalouefict Ha YroJbHHK /8. PeryiupoBky BbIIEPXKH
BPEMEHH NMPOH3BOAAT H3IMEHEHHEM TOJILHHE HEMarHHTHOM 'NPOKAANKH
2 (rpy6as) W 3aTHXKKoli OTXKHMHON Npyxuuel 3 -(NnaBHast) NpPH NOMO-
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iy raiikn 4. KoutakTusii yaen pesie no3Bossier nyrem nepeGopku aera-
Jieil noayyHTh JN06YI0 KOMOHHALHIO KOHTAKTOB B NpefefiaX CyIlecTBYIo-
ILLEro KOJIHYEeCTBa. .

IMoaynposoduuxosoe pene epemeru Tuna BJI-31 (puc. 79) npume-
HsieTcst AN yNpasJeHHsi KOHTAKTOPOM MacJlonpOKayHBaIoLIero Hacoca.
Pesie HMeeT OJIHH NEpeKJIoYalollHl KOHTAKT 6€3 BbIAEPXKH BDPEMEHH,
OJIMH 3aMBIKAIOIHIl H ONHH pa3MBIKaIOLIHil KOHTAKT C BLUIEPAKKOH Bpe-
MeHH. KoHCTpykuHs pene o6ecneyHBaeT BH3yaJbHbll OTCYET BbilepX-
KH BpeMeHH 6e3 CHATHS 060J04KH. BbiiepXKa BpeMeHH OTCYHTHIBAETCH
¢ MOMEHTa MojayH HanpspkeHus nutauud. [IpH nogaye HanpsixKeHHA HA
poiBoibl I M 2 cpaGathigaer pene PI. Tpurrep T ycraHaB/iHBaeTcs B
nosoxeHue, NpH Kotopom pene P2 obectoueno. Koupencarop C sapsi-
JKaeTcsi yepes peanctop R, HauHHAeTCs 0TCYET BPeMeHH.

Korna nanpsaeHHe Ha KOHJeHCaTope NOCTHraeT ypOBHA ONOPHOTO
HanpsiKeHusi, CHHMaeMOro C JIeIHTeNlsi Ha PE3HCTOpax )gf u R2, oTKpHI-
BaeTcs nHOA [, uMnyabchl resepatopa I'H npoXoiaT Ha BXO TPHITepa
T M ycraHaBAHMBAIOT €ro B NOJIOXEHHe, NMPH KOTOPOM MOAAETCs Hamps-
euue Ha peie P2. Pene P2 cpabarbiBaeT H MEpeKJIIOYaeT BHIXOAHbIE
KOHTaKThl. BhiiepKa BpeMeHH 3aKaHunBaercs. [IpH CHATHH HanpsiKe-
HHSl MHTaHHs peJle BO3BpAllaeTcs B HCXOHOE COCTosHHe. Bbinepxxa
BpPEMEHH peryJIHpyeTcsi CTyNeH4aTo nyTeM H3MeHEHHsl CONpOTHBJEHHS
peancropa R, KoTophlii BbINOJIHEH B BHAe HaGopa pE3HCTOPOB.

Pene dasnrenus macaa PIK-3 (puc. 80). Cnyxut ajs 3aluTh AH-
3e45 OT MOHHXEHHOrO [ABJICHHS Macjia B CHCTeMe CMa3KH H oxjaxje-
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Puc. 78. Pene spemenn P3B-800:

1 — cepnevnHK; 2 — HEMarHHTHAR NPOKAalKa; 3 — OTHKHMHAR NpYXHra; 4, § — rafikn; 5 — AKOpb;
6 — ckoBa; 7 — nnacThha; 9, 15 — nnauks; 10, /4 — H3ONAUHORRBE KOADAKH; [I — y3en noaBHK-
HOTrO KomTakTa; 12, 17 — minuAnka; I8 — NNACTHHKH HENOMNBHMHBIX KOHTaKTOB; I6 — BO3BDaTHEA
NpYXHHE, 18— yroneeuk; 19— pemndep; 20 — Goar; 21— an oc 22 — Ka-
TYmKa
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Puc. 79. [NonynpoBofiHKOBOE pesie BpemenH BJI-31:

Pl1, P2 —pene; C, Cl — koupencatopw; J, HI. _ - =
L S ‘r i By S oonen Topei; . [1. A2 — pwopm; TH — renepatop mMnynbcos; T —

Hust. Pesie cocTOMT K3 Kopnyca, B HHXKHE]! 4aCTH KOTOPOTO PACNONONKEH
<nabon /. lltok 2 cunpdona ynHpaeres B puiuar 3, oAHH KOHEL KOTO-
POro yAHpaeTcs B KHOMKY MHKpONepekaiouatess 8, a Ko BTOPOMy Kpe-
NHTCR npyxuHa 4. Bropoft konel, npyxunel 4 3akpenien Ha npoGke
9, B KOTOPYIO BBEPHYT PerynnpoBouHbifi BuHT 6. [lpy noBbiweHun nap-
JICHHs. Macaa BbllE yCTAHOBJEHHOTO NO WIKAjle 3HAYEHHS CHAbLGOH
CXHHMaercs, WTOK 2 AaBHT Ha pbl- :
yar 3, KoTopbifi, Npeogonepas ycH- 24 I
JIHE MpYXHHbI 4, TNOBOpauHBAETCS
NpOTHB Yacoeof cTpeakH. [1pH atoM !
phiuar 0cBOGOXKAAeT KHOMKY MHK- 5 7
PoBLIKMIOYaTeNs 8, H ero KOHTaKTHl
3aMkHyTcst, [lpn noHHxkeHHH nHaB-
JIeHHs WTOK CHJb(OHA OMyCTHTCSH
BHH3, H pbiuar 3 nojg paeHcTBHEM
NPy HHE 4 NOBEpHETCs MO 4acoBOM
CTpeJIKe, mNpH 5TOM HaxMmercs )
KHOMKa MHKDOBBIKJKYATENN, KOH-

TaKTH KOTOPOrO pa3OMKHYTCH. Pe- i:;:j[e?{?;ﬁ 'f.’;ﬁi;‘”ﬂ“ﬁ’ﬁ“g“ cxewa pene
Jie HaCTPaHBAKOT MyTeM H3MEHEHHS !— cundow; 2 — wrox; 8 — puvar; 4—

npywuHa; 5, 7 — npoGkH; 6 — -
BaTSKKH NPYXKHHB 4, BPALLCHHEM pon 8 o wakposinmoonsny  THAT XORO
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Pxc. 81. Pene napnenns sozgyxa AK-11B:

I — perynupoBodnbifi BHHT; 2 — PETYAHPOBOYHAA NpPYMXHHA: § — ITOK; 4 — phivar; § — nlnrrlxou-l
TaKkT; 6 — npymHna; 7 — noABEMHEA KOHTEKT; 8§ — nasesd; 9 — och pudara; /0 — memGpana

Puc. 82. TemnepatypHoe pene PKI2:

! — kanpanapees TpyOka; 2 — kopnyc pene; 3§ — cHnbdor; 4 — TONKaTENL; J — NpymuHa; 6 —
CTONOpHHA BHHT; 7 — wryuep; 8 — MEKpoBuIKAIONaTens; 9, 10, 1 — BuiBOA: [2 — TepMoGannoH;
I3 — nakuanan rafika

xonosoro BuHTa 6. [Tocne wnacTpoilkH xomosofi BuHT 6 cTOmOpHTCH
npo6koit 7. [lnana3on HacTpoiiku pene Ha cpabarnBanue 0—0,25 MI1a.

Peae Oasaenusn sosdyxa AK-115 (puc. 8l) npenHasnaueHo nns
aBTOMAaTHYECKOTO YMpaBJieHHss NyCKOM KOMIPEeccopa B 3aBHCHMOCTH
OT NaBJieHHs] CKATOTo BO3llyXa B TOPMO3HOI MarHcTpanH. Pene nasie-
HHfl BO3[lyXa HCKJIOYaeT BO3MOXHOCTb BKJIOYEHHS HArpyskH NpH He-
JOCTAaTOYHOM AABJEHHH BO31yXa B TopMo3Hoii Maructpanu. [lonx nei-
CTBHeM naBjenHs MeMmOpana /0, u3roToBNeHHas H3 JHCTOBOfi MOPO30-
CTOfiKof pe3HHB, nporn6aeTcs W JaBHT HAa IITOK &, KOTOPLIH,
npeonosieBasi ycuJne CXatofi NpyKHHb 2, NepemellaeT phiyar 4.
IloBopauuBasicb BOKPYr OCH, puiuar 4 u npyxHHa 6 nepeGpachiBaioT
IAaHKy ¢ NMOJBHXKHBIM KOHTAKTOM 7 OT HEMOABHXHOIO KOHTaKTa Ha
BHHT-KOHTAKT 5, T. €. MPOH30HAeT pa3MbikaHHe KoHTaKToB. [IpH cHH-
JKeHHH NaBJIeHUS BO3AyXa B TOPMO3HOH MArHCTPaJH YCHAHEM NpYXH-
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Hbl IITOK BO3BpalllaeTcsi B HCXOAHOE TOJOXKEHHE, BHOBb 3aMbIKAas
KOHTaKThl. JlaB/leHHe 3aMbIKaHHS PETYJHPYeTcst BHHTOM I, a naBaenne
pa3MbIKaHHA — BHHTOM 5, IPH 9TOM PacTBOP KOHTAKTOB [OJKEH GbLITh
B npegenax 6—12 mm. Tlepenan nasnenHs, T. €. pasHHLa NaBJeHHR
pasMbIKaHH# H 3aMbiKaHHs, coctaBaser 0,15—0,18 MIla.

Kombunuposannoe temneparyproe pese PKJ12 npennasnaueHo
ANl 3aUIHTH AH3€A OT NpEeBbleHHs TeMnepaTypsl Bhllle A0MycTHMO
B BOISIHOH M Mac/sHOfi cHCTeMax oxJaxeHHs Auzens. Pene u3otoB-
JieHo Ha 6a3e [IBYX YHHBEPCAJIBHBIX YYBCTBHTEJbHbIX 3JEMEHTOB TeM-
neparypsl, KOTOpLIE BMOHTHPOBaHbI B Kopnyc (pHc. 82).

Tepmo6annon 12, cunbon 3 M Kanuansiphas Tpy6ka ! npencrae-
JIAI0T co6ofi repMETHYECKH 3aMKHYTYIO TEpPMOCHCTEMY, 3aNoJHeHHYIO
HHAKOCTBIO ¢ GOMBLWHM KO3((PHUHEHTOM O6BEMHOr0 pacllHpeHus.
Ilpu nosbillleHHH TeMNepaTypsl B CHCTEMe OXJaXK/eHHsl YBeJAHYHBAETCS
JlaBJieHHe B TEPMOCHCTEME H CHJNB(OH 3, pacTArHBaschb H Npeonoesas
CONpOTHB/EHE MNpYXHHbI 5, nepemelllaeT ToJKatelb 4, KOTOPHI
HaXHMaeT Ha KHONMKY MHKPOBLIKJIIOUATENsl 8, MepekJuas €ro KOH-
TaKThL.

[Ipu cHEM<EHHH TeMNepaTypbl B CHCTEME OXJAXKAEHUS CHIL(OH Noj
NEACTBHEM NPYXHH CHHMAETCH, H TOJNKATeNb OTXOAHT OT KHOMKH MHK-
POBBIK/IIOYATEsA, POH3BOAA o6paTHOE NepeKJIoYeHHe KOHTAKTOR.

Pene yposus 6o0br JIPY-1 (puc. 83) ciyxuT 115 KOHTpONS HMMNKHE-
ro yPOBHSA BOABl B PACIIHPHTENbHOM GaKe CHCTEMBl OXJAXKIEHHA NH3e-
J151. TIpHHLMN paboThl pesie OCHOBAH Ha H3MEHEHWH MOJIOMKEHHs NONJIaB-
Ka 2 nop Bo3jieficTBHeM BHITAJKHBAIOUIEH CHJIB BOAb B PaclUHPHTENb-
HoM Gake. [lpH CHHXEHHH YpPOBHS Bo;bl MONJABOK 2 ONMycKaercs, W
pbiuar 16 ocBoGoxnaaeT kKHONKY MuKpoBeikmouatens II1. Koutaktsl
MHKDOBLIKJIIOYATES MepeKJIoYaloTcA H 3aMbIKAlOT Lellb CHrHAJbHOMN
JIaMmbl, YCTAHOBJNIEHHOH Ha MyJbTe ynpaBieHHss MaluHHucTa. [Ipu no-
BHILIEHHH YPOBHSA BOJAbI NOMNaBOK MOXHHMETCHA, M pbidar [6 HaxMeT
Ha KHOMNKY MHKpOBLIK/IIOuatenss II, KOHTaKThl MHKPOBLIKJIOYATEJNS
Pa30MKHYTCSl H Pa3’0pBYT LieNb CHTHAJbHOH JaMik, YpoBeHb cpabaThi-
BaHHA peJsie peryaHpylor GoiTom I3, BBepHYTHIM B pbiuar nomnjaBkKa.
Jnst HacTpofikn HeOGXOIHMO ONMYCTHTL MONJAABOK BHH3 TaK, YTOGHL Phi-
uar /6 ynepcs B BepxHHil cpe3 KpoHwTefiHa I5, 3aTeM, BBOpauHBasi
Gont I3, nOGHTbCA MepeKNIoueHHS] KOHTAKTOB MMKpONEpeKIoyaTens,
Tioc/ie Yero NOBEPHYTh GOAT elle Ha !/; 060poTa H B 3TOM MOJNOKEHHH
Gosit 3apHKCHPOBATE KOHTpPraikoil.

Puc. 83. Pese yposus Boas JIPY-1:

4 — orpampenne; 2 — nonaasok; 3 — cuasdon;
4 — popanoft Gak; 5, § — dnabvub; § — Kpbw-
Ka; 7 — Komelo npymduuoe; § — xopnyc; 10 —
<TOnoOpHbift BHHT; [] — MHKpOBLIKNOYATens; 12 —
Kpuinka; 13 — perynupopodnuft Gont, 14 — yn-
JioTHEHRE; 15 — kpowwntefin, J6 — phivar




KoHTpoJabsikie BONpocH

PI'IIV HasHaueHHe, TeXHWYECKAas XapakTepHCTHKa ® YycTpoficteo pene P45
T -1.
9. HasnayeHRe, TeXHHYeCKas XapaKTepDHCTHKA M YCTPOACTBC pefle BpeMeHH
PBI1-2121, P3B-800 u BIl-31.

3. Hasnayenre, TexuHveckas XapaKTepHCTHKa H ycTpoficTBo AH(depeHLHaAbHOTO
pene PJ-3010 u PTI-27A3.

4. Hasuauenne, TexHHYyecKas XapaKTepHCTHKa H YycrpoficTeo peflie [aBleRHS
PIIK-3 u AK-11B.

5. HasHayeHHe, TEXHHYeCKas xapakTepHcTHka H yctpoficteo pene KPI-2.

5.7. SNIEKTPONHEBMATHUYECKUE BEHTUIIU

I aexTpOnHeBMATUYECKUE BENTUAL CRYKAT ANS NHCTAHIHOHHOIO yn-
paBJieHHsl NHEBMATHYECKHMH TNPHBOAAMH JKaMO3H, MY(TH BKIIOYEHHS
BEHTHAATOPA XOJOAHALHHKA, aBTOCLENKH, NeCOYHHI, peBepcopa, rpyn-
NOBHX KOHTAKTOPOB OcJaaljeHHs BO36YX[IeHHS] TATOBHX 3JIEKTPOABH-
ratenefi, NOE3HLIX KOHTAKTOPOB, YCKODHTeJl NycKa AH3eNs H OTKJIO-
yaTeas psja TOILIHBHHX HAcOCOB. '

TexHHyeckasi XapakTepPHCTHKA 3JEKTPONHEBMATHYECKHX BEHTHJeH
npeacrasaeda B Taba. 26. -

BeHTHAM BCeX THNOB SIBJAIOTCS BKJIOYAIOLIMMH, T. €. NpH 00ecTo-
YeHHOM KaTyLIKe NPOXOA BO3/yXa Yepe3 BeHTH/b 3aKphLIT, 8 NpH BKJIO-
YEHHOM BEHTHJI€ — OTKPHT. DJEKTPONHEBMATHYECKHH BEHTH/b COCTOHT
M3 JBYX OCHOBHBIX Y3JIOB: 3JIEKTPOMAarHMTHOTO MEXaHH3Ma H KJamaH-
Hofi cucremu. Ha Bentuasx BB-1 u BB-3 37ekTpoMarHuMTHBIH Mexa-
HHM3M KJAMaHHOTO THNAa, a Ha BenTHJe BB-32 (puc. 84) nayhxepHoro
THNA ¢ UMJMHAPHYECKHM sikopeM. K 3/IeKTpOMarHHTHOMY MeXaHH3My
OTHOCATCS cKOGa, KaTyluka 4, cepneyHuk 5 H Akopb 3. KaTywku BeH-

Ta6nuua 26

Tun sesTHAR

TexHn9ecKue paHube

BB-1 BB-3 BB-32
Homurranesoe naenense, Mlla 0,5 0,5 05
Maxkckmanbuoe naenenne, MIla 0,675 0,675 0,675

Bozaywsuf 3a30p npE Bo3GyXaeHHOMA 13£0,1 1,30,1 0,8+0,1
KaTylKe, MM
CeueHHe BO3AYIIHOTO KaHadla, MM:

BNYCKHOro (HHXKHEro) 8 8 8

BHYCKHUTO (BEpPXHEro) 9 19 14
Tok cpaGaTHBanud, A 0,0565 0,206 0,165
Xopa knanana, MM 0,9+0,05 0,9+0,05 140,05
Pa6ouee nanpameHue, B 24 75 75
YHes0 BHTKOB KaTYIIKH 12 000 6500 6500
ConpoTHB/ieHHe KaTYIIKH OPH TeMune- 790 215 375

pary&eam"c, Ou
cca, Kr 1,35 24 1,5
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Puc. 84. SnexTponHeBMaTHYECKHA BEHTHIL
BB-32:

4 — xHonka; 2 — rHne3a; 8§ — AKODL; 4 — Ka-
TYywKa; § — ceppeduwk; 6 — Bonyckuofl xna-
naW; 7 —-BOYCKHOR knanaw; 8 — npyssuua; 9 —
xopnyc

Prc. 85. BeutHnb sseKTponHeBMaTHYecKHHA
BB-1000: "

a — oflpf BHA BKINKYAIOLIErO BeHTHAR; 6 —
K HBIA BHIKNIOYAIOLIET0 BEHTHNS;
I ~~ sarnywka; 2, 13, 31 — eryaku; 3, 5§ — 3a-
TBOpH HHXAMA W Bepxunf; 4, 9, 32 — wroxnm; 6. BQMUW‘__

18, 26, 30 — npoknankw; 7, 14, 15, 27 — Konbua; 1

8 — spmo; 10 — cepneuunx; Il — xkaTywka; 12 —
HKOpE; [6 — wommasox; I7, 19, 20, 21 — wafGa; M3 Bos
22 —rafka; 23— BHNT: 24 — kphilka: 25—  PES6

rpyOka; 28, 35— kopnyca; 29— npysmuna; 39,
34 — 3aTeopHl

13 17 18 15
o) s - 20
% 21
13 27
12 TS
11 i \ b 2 f) Nonoxexue mopyd
: - npu 3K PhimoM
_10 i 8 % nunfﬂcﬂ Knanane
g ' V]
8 | 7
7 6 <
5 26 ” =27
4 27 35
3 78 J2 |29
? 9 31 0
- |
3 a0 1

Tusefi BB-1 u BB-3 HaMoTaHb Ha Kapkac, a KaTylika BenTusis BB-32
Ges KapKaca, 3aJHTa 3TNOKCHAHBIM KOMMNAaYHAOM. K.nananﬂas CHCTEMA
BEHTH/I COCTOMT H3 KOpmyca 9, BIyCKHOro KJaamaHa 7, BHIIYCKHOTO
KJanaHa 6 H NpyXHHH §.

[Tpn obectoueHHON KaTyLKe NPYKHHA BNYCKHOrO KJanaHa NpHKH-
M3eT BNYCKHOH KJanaH K BTYJIKe, TEM CaMbHM NEpeKpHBaercs AOCTYN
BO3/lyXa K MexaHu3My. Bepxuufi (BENyckHOR) KnanaH OTKpHBaeT BepX-
Hee OTBePCTHE, H BO3AYWIHHI 00beM ynpaBiseMoro MexakHaMa COel-
Hsercs ¢ armocdepoil. [Ipu nofave HanpsKeHUss Ha KaTYWIKYy SKOpb 3
NPHTATHBAETCS K CEPAEYHHKY 5§, nepeABHraeT BHH3 BHINYCKHOH KJamnaH,
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KOTOphIl 3akpoer arTmocdepHoe oTBepcTHe. ONHOBPEMEHHO HHMHUE
(BnycKHOI) KJanaH OTKPOET BIYCKHOe OTBEPCTHE, H CXKAaTHH BO3AYX
NOCTynaeT K ynpasasemMomy Mexauusmy. [ocne cuaTHs HanpskeHus c
KaTylWKu Noj AEeHCTBHEM NpPYXHHBE BIYCKHOH KJanaH 3aKpoeT BNYCK-
HOE OTBEPCTHE, a BHINYCKHOH, NOJHABIUHCH BBEpX, COEAHHHT o0beM
ynpapnasieMoro MexaHusma c atMocdepoi.

Iaexrponneamaruteckue sentusu BB-1000 (puc. 85) npeacrapis-
10T co6oit AByXNO3HIIHOHHLIE NHEBMOPACTIPENENHTENH C 3/IeKTPOMATHHT-
HBIM NPHBOJIOM H NPYXHHHHIM Bo3sBpaToM. IlHeBMopacnpepenutens H
3JIEKTPOMATHHT COEfiMHeHH Mexay cobofi W SBJASIOTCA ABTOHOMHBIMH
y3laMH BeHTHAS, Bxiioualomuii ¥ BHKJIIOYAIOUHH BEHTHAH pasfiHya-
I0TCH MeXAy co60f TOJNIBKO KOHCTPYKIHeH KJanmaHHOTO MEXaHH3Ma.

Knanauubiii mexanusm peHTHas (puc. 85, a) cocTouT M3 Kopnyca 35
€ PACNOJIOKEHHBIMH B HEM BEPXHHM 34 H HHXHHM 33 3aTBOpaMH H 3a-
raywko# I, ycTaHOBJIEHHBIMH HA MOABHIKHOM NOCAaJiKe H YNJAOTHEHHBIMH
Pe3HHOBHIMH KosplaMH 27. PHKCAIHA 3aTBOPOB M 3araylIKH B KOpnyce
OCYILECTBJIACTCS NPYMHHHBIMH KOJBLAMH 7 H AHCTAHIHOHHOM BTYJIKOH
31. Knanau ynepXHBaercss B MCXOLHOM TNOJIOXKEHHH mpyxuHoit 29 u
mToKoM 32.

SNIeKTPOMArHHT BEHTHJISl COCTOMT H3 sipMa 8 ¢ Katywkoii 11 u ycra-
HOBJIEHHBEIX B HEM Ha HENOABHXKHO#M mocaixe BryJkH I3 c sikopem 12 u
cepneuHHkoM 10 co wrokoM 9. Brynka I3 ¢ukcupyeTcs B spme mpy-
KHHHBIM KoJbuoM 5. [ins 3alUuTH NOJOCTH 3JEKTPOMArHHTAa OT 3a-
TPA3HEHHS CJYXaT Pe3HHOBHI! Koamayok 16 W Konapua /4. IMpuHumm
paboTH sneKkTponHeBMaTHYecCKHX BeHTHAel BB-1000 Takoii xe, yTo H
y Bentuaesi BB-1. [Ipn cpaGareiBanHM BKJIOYAIOIIET0 BEHTHIS fIKOPb

12 snekTpoMarsHTa nepenaer YCHIHe Ha IUTOK 9, KOTOPHI Nepeko- -

Yaer KJanaHHbifi MeXaHH3M B NoJIOXeHHe, Korla aTmocdepHoe oTBep-
CTHE NepeKpLBAeTCH, a BO3/YX H3 pe3epByapa ynpapJieHHsl NOCTYNaeT
B MEXaHH3M NpPHBOAA.

Ipu BKNIOYEHHH BHIKJIOYAIOLIEr0 BEHTHJIS Pe3epByap YnpaBJeHHs

pasbenvHAETCs OT NPHBONA, H UMJIHHAD NPHBONA COEAHHAETCA C aTMO-
ctepoil.

KoHTpo/bnke BonpocH

1. HasHayeHHe 3/eKTpONHEBMaTHYECKHX BEeHTH/eH.

2. Yem otnmyarotca BenTwIH BB-1 5 BB-3 ot BenTHna BB-32?

3. TexHHyecKaH XapaKTepPHCTHKA 3/JeKTPONHeBMaTHYECKHX BeHTHJeA.
4. YcrpoficTBo u pa6oTa 31€KTPONHEBMATHYECKOrO BEHTHNRA,

5.8. PE3UCTOPbGI

Ha rennoBosax B 3aBHCHMOCTH OT 3HaYeHHH paccenBaeMoil MOLIHO-
CTH NPHMEHSIOT JIEHTOYHLIE H NIPOBOJIOYHHIE PE3HCTOPHI.

JlenTounble pe3ucTopyt CTABAT B LeNH oclabienuss BO3GYXKAEHHS
TArOBHIX 3JIEKTpOABHraTesiefl H B LlenH 3apsna akkyMmynaatopHofi 6ata-
ped. Ha temnoBoszax npHMeHSIOTCH ABAa THNA JIEHTOYHHLIX PE3HCTOPOB
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Puc. 86. Pe3anctopn nertoune JIC:

I — nepxatens; £— SneMeHT pesHCTOpa; J, 4 — H3OAATOpHL 5 — MpOKNapka; § — WNHABKA CTR-
rHBaloman

JIC u K®. Jlenrounne pesucropu JIC (puc. 86) BbnosHeHH H3 dex-
paneBoit JeHTH B BHAe 6eCKapKacHOro 3HMraaroo0pasHOTO 3JIeMEHTa,
KOTOpHifi 3aKpeIiseTcs C NMOMOUIbIO CTaJbHHX [epxareleldl MeEXAy
usonaropaMu. HM3sonstopw craruBaoTcs wmHabkam¥. Ha npsamonn-
HefHBEIX YYacTKax JIeHTa HMeeT BHIUTAMNOBAHHLIE B NPONOJBLHOM Ha-
npasieHHH rodpu, npHaamLiKe efi XKecTKocTb. JlenTa 8 MecTax nepe-
ru6a xpemurcs JepxareNsiMH, oGeCneyHBaIOIIMMH TeMNepaTypHYIo
KOMIIEHCALHIO JIEHTH M BO3MOMXHBIE TEXHOJOTHYECKHE OTKJOHEHHS.
JlenTouHsie pesncropn JIC BHNOJHSIOTCS M3 OJHOTO HJM ABYX 3Je-
MEHTOB, B NOCJEIHEM CJyYae 3JE€MEHTH YCTAHaBIHBAIOTCH APYr Haj
JADYTOM H CTATHBAKOTCS LINHIALKAMH.

Jlentounue pesncropu K@ (puc. 87) Buinoasenn H3 ¢expaneBoii
NentH 2, HaBuTON Ha (apdopoBHe H30JATOPH 3, KOTOpHE KpPemsTcs
Ha jiepxarene 4. Pe6pa H30/18TOPOB HMEIOT BHHTOBYIO KaHABKY, B KO-
TOPOH pacnojioXeHa JeHTa. DJeMeHT KPeNnHTCH Ha CTajJbHHX CKobax
(cTofixax) H30JIHPOBAHHBIMH IUTMHJILKAMH H KPYrJALIMH H30JSTOpPaMH.

Texuuyeckue naHHble IHKOB ¢ pe3nctopamu JIC u K® npusene-
HH B Taba. 27.

$$/7 23‘!$$_’i

e ¢ A

-y
-
L —
—

Puc. 87. Pesuctop nenrousnfi THna K®:
I -~ BuiBon; 2 — dexpanesan nenra; 3 — H3IOAATOP; 4 — HepKaTenb
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Ta6annua 27

YUne- Tok

no BIH- Mo~
SnexTpHgecKan uens E:m n%:’::::zpm%?g}’g"g“ :t:fl‘_ ‘:":;" Hoé:;'b.

TOB A

3apag akKymyss- Ko |P1P2—0,041:10% 1 86 920
ToprOf GaTapen P2P3% P3P4—2-0,038+

+10
P4P5—0,034+10%

Ocnabiienne Bo3- K® |P1P2—0,01905% 2 220 2150
GYyHIeHHA TATOBHX P1P3—0,00924-5% 300
SJeKTpoBHraTened P4P5—0,00254-5% 1 220

P4P6—0,0114-5% 300

3apan akkymyas- | JIC-9233 |P1P2—0,17410% 2 100 1700
TopHOA GaTtapen P1P2—0,04254-10%

Ocnabaense Bos- | JIC-9110 | P1P2—0,0194+5% 1 220 1800
GymIenss TATOBHX P1P2—0,009245% 300 1800
SJeKTpoJIBHraTeneh

Ocna6aenne so3- | JIC-9120 | P4P5—0,0225+4-5% 1 220 2100
Gy IEeHHH TATOBHX P4P6—0,0114+5% 300
3/leKTpoBHraTenefi

ITposoaounsie pesucrops: CP npuMeHsiorcst B uenu o6MOTKH BO3-

- Gyxnenus Bo3GyNHTe/ s B KauyecTBe PE3HCTOPOB PeryJisiTopa Hampse-
HHfl, peJle 3a3eMJIeHHs, NPOXKEKTOpa, B llenH pese GOKCOBaHHs, LeNnsx
6noka 3ajaHus M ynpaBJeHus, LeNH ynpasjeHus Tpancdopmaropa
NOCTOSHHOrO HANpPAXKEHHS.

dnement pesncropa (puc. 88) npencraeaset coboii ¢apdoposmiit
H30JIAITOP 7, HA MOBEPXHOCTH KOTOPOTO MMEIOTCA TOJNYKPYIJIHE KaHnas-

L

Puc. 88. SneMent npoBoJoynoro pesncropa CP:

I —enBon; 2—crofika; 3 — oOMOTKE; 4 — XOMYT; 5 — BHHT; 6 — Baunax; 7 — dapdopoRbdl Hag-
AATOP; & -— WNHAbKE
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Puc. 89. Snement npoeoio4Hore pesncropa I13:

I — crofika; 2 — H3oARTOp; § — WNMNLKa; 4 — KepaMuH9ecKHR OMAHEAD; 5 — oOMotka; 6 — XoMyT;
7 — cepefpAubil KOHTaKT; § — BHBOJ OOMOTKH: § — BHHT

KM A8 pa3MelleHHs B HHX OOMOTKH J, BLINoJHeHHOH M3 (expaieBoit
HJH HHXPOMOBO# MpoBOJOKH. KOHIB O6GMOTKH 3aKpenJieHbl Ha H30J-
TOpax npoBoJioYHHIMH Ganjaxamu 6 M3 cTaNbHOR nposofokH. Jast
NOAK/IOYEHHsI TPOXOASAILHX MPOBOJOB K OOGMOTKE JIATYHHHIM NPHNOEM
NpHnasiiel MeJgHHe BHBOAH 1.

IMunuuape (M30JSTOPH) HMEIOT ABe JIHCKH, HA KOTODHIX KaHABKH
OTCYTCTBYIOT M MO3TOMY B 9THX MECTax IPOBOJIOKA BHCTYNaeT Ha Mo-
BEPXHOCTb LHJAHHAPA. JTO CeNaHO AJA YAyUYLIEHHS KOHTAKTa MeXLy
peryaupoBouHbIM XoMyToM 4 u o6motkoi. LInuabkofi 8 kK Topuam mu-
JAMHAPA TNPHKATH WITAMNOBAaHHHE CTOMKH 2, NpH NOMOLIH KO-
TOPHIX HECKOJIbKO 3JIEMEHTOB Pe3HCTOpa YCTAHABJHBAIOTCA HA OAHON
naHesH.

IMpoBosioutiie pesrctopnl [19 npHMEHAIOT B HENAX TEMIOBO30B, B
KOTOPHIX He TpeGyeTcsi pacCeHBaHMs 3HAYHTEJbHOH MOIUHOCTH. ITO
LenH pefie nepexoloB, G0KCCBAaHHA, NOMAPHOH CHTHAJNH3AUMH H T. A
AnemeHT pesuctopa ¢ TpyGKamu I13 nokasan ua puc. 89. Ha nonnit
KepaMHyeCKHii HMAHHAP 4 HaMOTaHAa NPOBOJOKAa H3 HHXpPOMa HAH
KOHCTaHTaHa, [lig MeXaHHYeCKOro 3aKpensieHHs BHTKOB NPOBOJIOKH H
yCTpaHeHHsi BO3MOXHOIO HX mepeMelleHHs o6MOTKa 3ajlHTa CTekJo-
BHJIHOH 3MaJlbIo.

Ha perynupyembix Tpy6Kax mo Bcefl ANHHE OCTaBJieHa He 3aJHTas
3Ma’ibl0 NOPOXKA, Ha KOTOpoii 0OMOTKA KacaeTcs peryjaHpOBOYHOroO
xoMmyTa 6.

ITpu momouix WNHABKKE 3 H H3oasATOpa 2 TpybKa NPHKHMAETCs K
crofikam I, KOTOPHIMH 3J€MeHT Pe3HCTOPa YCTAHABJAHBAIOT HA H30Jf-
LHOHHOMH naHeJH. BuiBoan o6MOTKH 8 KOHTaKTHON GecnpHnoiiHofi naii-
KOfi mpHcoefHHeHH K cTofikam I. Tpy6ku I19 H3roToBasIOTCA MOIUHO-
ctbio 1o 150 Br.

KOHTpOIbHEE BONPOCH

1. HasHayeHHe, TeXHRYeCKas XapaKTepHCTHKAa H YcTPOACTBO JIeHTOYHHX pesHc-
Topos CP.

2. HasuaueHue, TeXHHYeCKaf XaPaKTePHCTHKa M YCTPOHCTBO NMPOBOJIOYHHX pe3HC-
TOPOB.

3. Ha3suayeHue, TexHuyecKan XapaKTe€PHCTHKA M YCTPOACTBO MPOBOJIOYHBIX PE3HC-
TopoB [13.
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5.9. KOHTPOJIbHO-U3MEPMUTEJIbHBIE
NPUBOPLI

Jlns koHTpoJA pexumMa paboTH TATOBHIX 3JEKTPHUECKHX MaIUHH H
AKKYMYJATOpHO# 6aTapeH, KOHTPOJS TEMNEPATypPHl BOAW H Macna, AaB-
JieHHsi MacJia, TOMJIHBA H BO3yXa, a TaKxe [AJA BKJIIOYEHHA H BHKIIO-
yeHHs Leneil ynpasJieHHs H OCBELIEHHS B KabHHaX TemJoBO30B YCTaHaB-
JIHBAIOTCS NyJbTH ynpaBieHns. Ha nawenu nynasra pasmeuleHs anna-
pPaThi: BOJLTMETPH, JAHCTAHLHOHHLIE 3JIEKTPHYECKHE TEepMOMETPH H
MaHOMETpHI,- aBTOMaTHYeCKHe BHIKNIOYaTeNH, TyMOJephl, KHOMOYHHE
BHKJIIOYATENH, cBeToBaf (NaMNoBas) cHrHAJAH3allHA H apyroe oGopy-
ZLoBaHHe.

[lnauupoBKy nyibTa ynpaBieHus! BHINOJHAIOT TaKHM o0pasoM, 4TO
MAaIHHKCT MOXeT BecTH Hab/loneHHe 3a OKpyawolue#i 06CTaHOBKOH H
XOpOILO MPOCMaTpPHBaThL NYTh, YNPaBJATh TENJOBO30M, HCNOJbL30OBATh
CpenCTBa BHYTPEHHEH CHIHANH3alHH W CBA3H, KOHTPOJHPOBATh paboTy
OCHOBHOro 060pyIOBaHHA.

OnriMansHasa paGoyas 30HA FOPH3OHTANBHOM NaHeNH NyJbTa onpe-
JlelisieTcs HOPpMAJNbHEIMH pajHycaMH NeHCTBHA pYK uenoBeka H sbdex-
THBHHIM YrJioM 3pehusi, paBHbiM 30°. [TyabT CKOMIIEKTOBaH TakK, 4TO
HMMeeTCsl BO3MOXHOCTb YNPABJATE TENJOBO3OM KaK CHASA. TAK H CTOS.

[Nanens ¢ KOHTPONBHO-H3MEPHTENBLHEIMH NPHOOpPAMH pasMeLialoT
non yrnoMm 30—45° k BepTHKaabHO# ocH. IIpHGOPH, KHONMKH, CHrHAJb-
Hble JJaMNbl Ha NyJbTe FPYNNHPYIOTCH NO NPHHIHNY BAaXHOCTH, YaCTOTH
HCTOJBL30BAaHHs M B3aHMOCBSI3aHHOCTH npH paGore. PykoaTka (wryp-
BaJl) KOHTpoOJJepa MaIUHHHCTA PacroJaraeTcs cjleBa BhnepejH MalU-
HHcTa Ha BhicoTe 750—900 MM OT nosa, ycTpoficTBa ynpapJjieHHs Top-
MO3aMH — BriepeaH cnpaBa. He nomyckaercs ycTaHOBK2 Ha nyJbTe
ynpaBJieHHs1 arperaToB H YCTPOMCTB, H3JAIOUIHX B npouecce paGoTH
IyM.

Amnepmerpe. u 8oabTmeTpl. [INs H3SMEPEHHsS HANPSKEHHS W TOKa
Ha TEIVIOBO3aX MPHUMEHsIOT NpHGOPH MArHHTOSJEKTPHYECKOH CHCTEMBL.
ITpuHUMD neiicTBHA 3THX NPHGOPOB OCHOBAaH HA B3aHMOAEHCTBHH H3-
MEepSIeMOro TOKa, MPOXOASILIEro no NPOBOAHHKAM NOABHIKHOH DaMKH,
€ MarHHTHHIM NOTOKOM NOCTOSIHHOrO MarHHMTa, B KOTOpHIfi 3Ta paMka
nomeillesa. Bpawalomufi MomeHT, neficTByioluii HA paMKy, ypaBHOBe-
1IHBAaeTCH NPOTHBOAEHCTBYIOUIHM MOMEHTOM CHHPaJbHEIX IPYXKHH.

Ilpu6opbl MarHHTO3/NEKTpHYECKOA cHcTeMbl HaHOoJiee TOYHH, IUKA-
Jia Y HHX paBHOMepHas, 4TO MNO3BOJISET HAa BCEM NPOTSKEHHH LIKaJL
HMETb OJHHAKOBYIO YYBCTBHTENBHOCTh H C OJHHAKOBOH TOYHOCTBIO OT-
CYHTHIBaTh NMOKa3aHuA. JIOCTOHHCTBO MAarHHTOSJEKTPHYECKHX NpHOOPOB
€lleé H B TOM, YTO OHH MMEIOT BHICOKYIO YCTOHUHBOCTb K NE€perpysKam,
Hebonswoe cobcTBenHoe noTpeGieHue MouiHocTH, OGosbluof Bpamia-
FOIUHI MOMEHT (BEICOKYIO YYBCTBHTEJNBHOCTB).

MaruntosnekTpHueckne npu6opbi, NpeiHasHa4YeHHBIE NJA H3Mepe-
HHUS TOKAa (aMnepMeTphl) H HANpsXKeHHS (BOJIbTMETPHI), HMEIOT 1O CY-
1llecTBy OAHHAKOBHIE H3MEpHTEJAbHbHE MEXaHH3MB (pamka, Bpawa-
IOIAsACA B NOJI€ NOCTOAHHOrO Maruuta). OTaAnYHE coCTOMT B cnocobax
BKJI0deHHS npHOOPOB. AMNEpMeTp BKJIIOYAIOT B Lelb NOCAEA0BATEILHO,
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T. €. TaK, 4YTOOLl uepe3 Hero npoiues pech HiMepsieMuift ToK. Co6GeTBEH-
HOE CONpPOTHBJIEHHE AMNEPMETPa JOJKHO OHTh NOCTATOYHO MAJHIM,
4To6B Ha HEM OBLIO BO3MOXHO MEHbllee NnajeHHe HalpsKeHHs.

BonpTMETp BKIIOYAIOT NMapajjlelbHO TOMY YYacTKy LenH, Hamnps-
}KeHue Ha KOTOPOM HeoOXOonHMO u3MepuThb. IIpH MaMeHeHHHM H3Meps-
€MOro HampsKEHHS MPONOPLHOHANBHO eMy OYyAyT H3MEHATbCH TOK B
Henu BOJLTMETPA H, CIeA0BaTesibHO, €ro NMoka3aHHsA., TakuM o6pasoM,
BOJILTMETP MO NPHHUMNY AEACTBHA SABJISETCH MHJIJHAMIEPMETPOM,
LIKajna KOTOpOro rpaayHpoBana B BoJbTax., Co6cTBeHHOE CONMpOTHBIIE-
HHE BOJIbTMETpPa AOJXHO OHITh J0OCTATOYHO OONBIIMM, 4YTOOH OH HE
BJIHSJl HA BeJHYHHY TOKa B LeNM H He CO3/aBaJj JAONOJHHTEeNbHON Ha-
IPY3KH AJA HCTOYHHKA SHEepPTHH.

CeueHHne NPOBOJAHHKOB PAMOK MAarHHTOSJEKTPHYECKHX npHOGOpOB.
MaJo, NO3TOMY HENOCPENCTBEHHO Yyepe3 HHX MOXHO NpONYCTHTb He-
6oblLOf TOK: Y amnepMeTpoB ot 5 Ao 30 MA, y BOJBTMETPOB OT 3 10
10 MA. YUto6bl pacuiHpHTh Npejenbl H3MepeHHs, NMPHMEHAIOT WYHTH H
JHo6aBoYHbIe Pe3HCTOPHL.

IIlynr — 510 pesucTop ¢ TapHPOBAHHHIM CONPOTHBJIEHHEM MaJof
BenuyuHel (10-2—10—* OM), BkIOYaeMulil napa/sefbHO aMiepMeTpy.
[NockonbKy TOKHM pacnpeznensiiorcs o6paTHO NPONOPHHOHANBHO CONpoO-
THBJIEHHAM BeTBel, 60Jbllad YacTbh H3MEPSIEMOro TOKA NPOXOAHT N0
IIYHTY M JHLIb HeGoJbllas YacTh Yepes paMKy amnepmerpa. Yem meHb-
1€ CONpOTHBJEeHHe LIYyHTa, TeM GoAbIUMHA TOK MOXHO C €ro HOMOLIbK»
H3MEpHTb.

obasounbil pe3ucTop BKJIOYAIOT NOCJeNOBATENbHO C BOJIBTMET-
pom. Ilpu sTOM conpoTHBJieHHE PE3HCTOPAa BO MHOTO Pa3 NpPeBOCXOAHT
CONpoTHBJEHHe paMKH. B peaysbTaTe OCHOBHasA 4acThb H3MEpPHEMOTO
HanpsKeHHs MPHXOAHMTCA Ha N06aBOYHLIA pe3HCTOp, @ JHIUL HeGOoJb-
Iias 4acTb, MPONOPLUHOHAJbHAS 3HAYEHHIO BHYTPEHHEro CONPOTHBJIE-
HHA npu6opa,— Ha BoJbTMeTp. YeM GoJblle 3HaYeHHE H3IMEPSEMOTO
HanpsXKeHus, TeM Gosblle NOAXKHO OBITH CONPOTHBAeHHE N06aBOYHOrO
pesHcTopa.

Ha tennoBo3ax ycraHaB/HBalOTCA B OCHOBHOM aMIepMETphl W
BosibT™MeTphl M4200, xoTs npumensiotca H M358, M151 u ap. Yerpoii-
cTBo npu6opoB M4200 paccmMoTpuM Ha mpuMepe amnepmeTpa (pHc. 90).
HamepurenbHuili MexaHuaM 3 amnepMmerpa pacnoJioxeH BHYTPH nJjacT-
MaccoBOro Kopmyca I, 3aKphiToro KpHilKoii 6. B kpeike umeercs ot-
BEPCTHE CO CTEKJOM & ajs HabmojeHHs 32 NOKa3aHHsIMH npHOopa.
Crpeska 9 nepemeiaetcs BaoJp uu¢pep6aara 7. B kpaifiHux nosoxe-
HHAX CTPEJIKH YCTAHOBJEHH! YNOpH 4.

lllkana paBHOMepHasi AJMuHOH He MeHee 69 MM, paboyas yacTb OX-
BaTHBaeT BCIO AJHHY WIKalu. 8 BKAIOUEHHA aMIepMETpa B 3JIEKTPH-
YEeCKYI0 LieNb Ha 3ajiHell CTEHKe KOPIYyca pPacnoJIoXeHH ABa 3a)KuMa 2.
MaruuThasn cucreMa npu6opa COCTOHT H3 KOJbLEBOrO MarHHTONpPOBO-
na 19, BHyTpH KOTOpOro BcTaBaeHa ofoiMa 18 ¢ nOCTOSIHHBIM MarHH-
Tom 21 u nosmocHeIM HakoheuHuKoM 20. O6ofiMa 18 3akpenjiesa BHYT-
pH MarhuTonpoBoza nByMs BuHTaMH 22. TloppuxHas pamka I5 spa-
[laeTca B 3a30pe MeXIY MarHHTONMPOBOAOM H IMOJIOCHHIMH HaKOHeY-
HHKaMH. PasMmelleHHe NOCTOSHHOrO MarHHTa BHYTPH PpaMKH Jelaer
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Puc. 90. Amnepmerp M4200:

g — ofiuf B, 6 — NonBHMHAR
CHCTEMA; & — MAarHHTHAR CHCTe-
Ma; | — Kopnyc: 2 — 3aMHM:
3 — HIMEepHTEeNBEHBIR MeXaHH3M;
4 — ynop; 5, 10 — NOANATHHKH;
6 — kpbimka; 7 — uHbepbaat;
8 — crexao; § — enka; Il —
BHHT; 12 — BHIKa; 13, IT — npy-
MHHKH; 14 — rpysuk; I5 — pam-
ka; 16 — kapkac anlOMHHHEBRM;
18 — ofiofima; 19 — MarHHTONpO-
BOA; 20 — MOAOCHBIE HAKOHEYHH-
KkH; 21 — nocromHubifi MarHuT;
22 — BMHT

MexaHH3M OYeHb KOMNakTHEIM, POpMa MNONIOCHBIX -HAKOHEYHHKOB H
MArHHTONPOBOAA, @ TAaKXKe HX B3aHMHOE pacnosioXeHHe BHINOJHEHb!
TakKuM 06pasoM, 4To6bl o6ecrneyHBasoch paBHOMEDHOE pacnpeneieHne
MarHMTHOTO moToka B 3asope. [Ipu 3TOM BpamalomHi MOMEHT paMKH
IPSAMO NMPONOPLHOHA/EH 3HaYeHHIO H3MEePSeMOTo TOKa.

IMpoTuBOAeficTBYIOILMIT MOMEHT, CO31aBaeMblli CNHpaJbHBIMH TNpY-
JkuHKkamu 13 u 17, npsMo nponopuxoHaneH yray 3akpyunpanus. Cre-
JAOBATeNbHO, YroJl MOBOPOTA PaMKH NPAMO NPOMNOPIHOHANEH H3Meps-
€MOMY TOKY, T. €. npH6Gop HMeeT paBHOMEPHYIO, yROOHYIO /15l CYMTHIBA-
HHA NOKAa3aHH# IUKany.

K pamke I5 npukpenJieHbl CTpelKa W ABEé MOJYOCH, 2aKaHYHMBa-
TolIHecs KepHaMu. KepHsl OMHpalOTCs HAa HEAMOPTH3HPOBAaHHLIE NOJ-
TNATHHKH § H 10. DnekTpuyecKHH TOK MOABOAHTCH K NPOBOAHHKAM paM-
KU yepes npyxuHku I3 u 17.

[MonBuXHYI0 CHCTEMY YPaBHOBEIUMBAIOT MPH NOMOIUM rpysuka [4.
B ypaBHoBeLieHHOM NpHGOpe LEHTP THHKECTH NMOABHXKHOHA CHCTEMBI COB-
TIaj2€eT C ee OCblo Bpallexus, 6;1arofaps YeMy CHJIA TSXKECTH He BJIMfl-
€T Ha OTKJIOHeHHsi PaMKH, T. €. noKasaHue npubopa He 3aBMCHT OT €ro
f1POCTPAHCTBEHHOIO MOJIOXEHHSI.

Tlpu H3MeHEeHHH TOKA NOJBHXKHAjA CHCTEMa aMmrnepmerpa noj aefi-
CTBHEM CHJl HMHEPLHH HEKOTOpoe Bpemsi KoJeGJercs OKOJO HOBOro
TONIOXKeHHs paBHOBecHs. UTo6m cHcTema OLICTpEe YCTaHABJIMBANACh
B HOBOM MOJIOXKEHHH, MPHMEHSIOT Pa3JHYHEIE YCTIOKOHTEH.

B nanHoMm npu6ope mpHMeHeH MarHHTOHHAYKTHBHBI YCNOKOHMTENb
xoneGaumil. UM cayxut amomunueBas o6ofima I8, Ha KOTOpOi#l HaMo-
TaHbl NPOBOAHHKH paMku [5. Ilpu BpauleHHn B 10Ji€ NOCTOSTHHOrO
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mariurta obofiMa mpeacTapisieT co-
Gofi KOPOTKO3aMKHYTHIH BHTOK, B
KOTOpOM HaBOjHTCH TOK. B pesysib-
TaTe B3aHMOJEHCTBHS 3TOTO TOKA C
MarfHHTHHIM NOJIeM BOSHHKaeT CH-
Jla, npoTHBOLEACTBYIOLLAA NEpeMe-
ILEHAI0 PAMKH.

3Hauexve TOPMO3HO# cHABL By-
ner tem Gosblue, yeM -HoJblIe CKO-
pocTh mepemelneHnss pamxu. Ecau
paMKa HenojBHXHA, TOK B HeH He
HaBOJAHMTCA, H TOPMO3HAA CHNa pas-
Ha HYJIO0.

Ioxn nefictBHeM  Pa3JHYHHIX
¢akropop (rKoneGaHHs TeMmnepary-
Pbl, TOMYKH NPH NEpPerpysKax, ocra- Puc. 91. Cxema BK/IOYEHKA BOTBTMET-
TouHHE nedopMalHH NPYXKHHOK I3  Pa c nepekiiouarenem
u I7) nNpOHCXONMT  OTKJIOHEHHE
cTpesikH npubopa OT HyJNeBOro AeleHHs IWIKanau, YTo6nl yCcTaHOBHTH
CTpeJIKYy Ha HyJeBoe JeJieHHe, HCNOJb3yloT Xoppektop. Koppexrop
COCTOHT M3 BHHTAa /] ¢ 3KCUEHTPHKOM H BHIKH [2, K KOoTopoH mpH-
KpenJieH BTOpoi KoHel npyxusku I3. Ilpu Bpamenun Buuta /1 HaMme-
HAETCA MOMEHT, pa3BHBaeMulfi NPYXHHKOH 13, H NPOHCXOIMT NOBOPOT
PaMKH €O CTPEJKOH.

Ilpubop Oasn onpeOeneHus CONPOTUBAEHUS U30AAYUL HUSKOBOAPT-
Howx yenedl. Jlnsi 9THX uefel Ha TENJOBO3aX yCTaHABJIHBAIOT BOJLTMET-
pu MI151 ¢ nepekniouarensivu 11821 (puc. 91). Ilepexnouarens ume-
€T TPH NOJIOXKEHHS H MO3BOJIAET BOJLTMETPOM MOOUEPEJHO H3MEpATH:
Hanpsixeuue cetTH U, HampsKeHHe MEX1y MHHYCOBEIMH MPOBOAAMH H
kopnycom U_, HanpsikeHHe MeXA1y NJIOCOBHIMH NPOBOAMH H KOPNyCOM
tennoBo3a U,. 3Has 3TH 3HAYEHHS] H CONpPOTHBJIEHHE BOJbTMETpa Ry,
ONpeaensoT CONPOTHBIEHHE H3O0JSIHH

Rua = Ry (Ue/(U~+Uq) = 1).
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Puc. 92. CxeMa BK.IIowenss npubopa s ONpelelleHHA HeHcnpaBHocTeR
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Ilnsi ynpouieHHs noJb30BaHUs npHGOpoM Ha TabAHYKe Mepexnaroya-
TeNsl HaHeceHa WKaJlla, Ha KOTOpOH OTMeYeHbl 3HaYeHHsl HanpaxeHus U
H COOTBETCTBYIONIHE UM 3HAYEHHS COMPOTHBIEHHN H3OMALHH Rip.

IMopsanok nosip3oBatus NPHOOPOM:

H3MepSIOT HanpsiXKeHHe BO BCEX TNOJOMXEHHAX NepeKaloyaTes, Bh-
uucasior HanpsxKenne U=U_+U, u no wkane pnsa nausoro Ug on-
PENeJIsIOT CONpPOTHBJEHHE H3OJNSLUMH NPOTHB nonyyexHo# U.

Ilpubop Oasn onpedenenusn neucnpaerocreid. B kayectee mnpuGopa
N5l OnpefiesleHHsl OTKA3aBLIEro 3JEeMeHTa B LefH KaTylleK MyCKOBHIX
KOHTAKTOPOB H KOHTaKTOpa BO30yX/JEHHA TArOBOrO reHepaTopa Hc-
noAb3yoT Muaauamnepmerp M4200 unu M235, nopK/II0UeHHBIR K 3J1€-
MeHTaM uenu ynpasnenus I, 2, 3, 4 (puc. 92) uepes pesucropn RI—R4
(Bce coOnpOTHBJEHHSI PE3HCTOPOB paBHH). B 3aBHCHMOCTH OT uyHCJa
HCNpaBHEIX 3JIEMEHTOB H3MeHSeTCH KOJHYECTBO MNapajlieibHO BKJIO-
YeHHBIX Pe3HCTOPOB H, CEAOBATENbHO, TOK B LIeNH MHJJIHAaMIEpMeTpa.
Ecnu, Hanpumep, BkMoyen aBroMaT ABI, a KoHTaKTH [ B LleNH KaTyll-
KH KOHTaKTopa KB pa3soMKHYTH, TO B LeNb MHANHamnepMerpa Gyaer
BKJIIOYEH TOJbKO OAHH pesHctop RI W ToK B ero nend 6yner HaMMeHb-
wuM (gonyctumbim | MA). [Mokasauue muannamnepmerpa 1 MA osua-
YaeT, YTO KOHTAKTbl | B ILleMH KaTyWKH KOHTaKTopa KB pasoMKHYTHL
Ecnu 3aMKHyTH KOHTakTH aBroMarta ABI u kowraktu I, 2, 3, a KoOH-
TAKTHl 4 PA30MKHYTH, TO Napaife/bHO BK/IIOUEHHBIMH OKaXyTCH pe-
suctophl R1—R4. CyMMapHOe cONpOTHBJIEHHE B LENH MHJIJIHAMIOEPMET-
pa yMeHblUHTCA B 4 pasa, M MHJJIHaMNepMeTp nokaxer Tok 4 MA. Ta-
KO€ MoKasaHue npH6opa 03HAYAEeT, YTO HE BKJIOYeH KOHTaKT 4 M T. A.

O6biuHO yc/ioBHEE 0603Ha4Y€HHS 3/7eMeHTOB uenu katywek KB, X
HAHOCAT Ha WKaJy npH6opa NPOTHB TeX NOJOXEHHH CTPEJKH, KOTOPbie
OHAa 3aHMMaeT, €CJH ITOT 3JeMEHT HapyluaeT nuTaHue katymwek KB
umu [l Tak Kak ykasaHHHE LE€NH OAHOBPEMEHHO HE BKJIOYANTCH, TO
IAs onpeefeHusi OTKA3aBIUIETO 3JIeMEHTa MCNOJNb3YyeTcsl OAHH MHJ-
JIMaMriepMeTp C ABYMsi WIKAaJNaMM, HHoraa ¢ Tpemsi. Tym6aep cayxuT
ANsl OTKJIOYEHHS] MHJAJHAaMnepMeTpa. 3HauyeHHs! COMPOTHBJEHHA pesH-
ctopoB R BeGHpalOT n0cTaTouHO GodblHMH (60—100 kOM), uTOGH
npH Mo6HX COYETAHMAX BKAIOYEHHHIX (HCNPaBHBIX) H BHIKJIIOYEHHHIX
(HeHcnpaBHLIX) 3JEMEHTOB LenH KaTylek Kontaktopos /I u KB Koh-
TAKTOPH HE MOIJIM BKJIOYHTLCS HJH OCTAThCA BKJIOUEHHBIMH, €CJIH OHH
OBlH paHee BKJIOYEHHL.

JarekTpuneckue JuctTaryuonnsie manomerper SNMY npumensior
AJSl IMCTAHIHOHHOI'O H3MepeHHs H3GHITOUHOrO NaBJeHHH B Mac/fAHOH
cHcTeMe (Ha BXOJ€ B AH3€Nb) H TOMJAHBHOH (mocie ¢HABLTPA TOHKOM
OYHCTKH). MaHOMeTpP COCTOHT K3 MPHEMHHKA NaBJIEHHS M 3JIeKTpHYe-
CKOTo yKa3saTessi, yCTaHAaBJHBAEMOr0O Ha nyJbTe ynpapJieHHsl MalHHH-
cra. [TpueMHHK naBJeHHs M yKa3arTe/p COefHHEHH nposojamH. MaHo-
METpPHl MHTAIOTCS OT CETH NOCTORHHOTO ToKa Hanpsikennem 27 B+10%.
Ha tennososax npumensiior MaHoMerpw JIMVY-6 u IOMY-151II.
Tpunuun peficteua mManomerpoB DJAMY caenyromwuit (pue. 93). Hame-.
psiemas cpena, MocTynas B NMPHEMHHK 1aBJleHHs, BO3AelCTByeT Ha yn-
pyryio MemGpaHy, Kotopas AedOpMHpyeTcs M uepe3 nepeiaTouHbIi
MEXAHH3M MNEPEeBHIaeT KOHTAKT €, CKOJB3fIlMi N0 noTeHuHomerpy R.
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Yxaaamens

Prc. 93. lpHHUENEaNbHAA cXeMa 3JeKTPHYECKOTO AHCTAHLUHOHHOrO MaHoMerpa SIMY

Ecnn papnenue yBelHYMBAeTCs,, KOHTAKT ¢ MEpEMEINAeTCs BHH3, €CJH
yMeHblIaeTcs,— BBepX. B pesysnTaTe KaxKIoMy 3HaUYEHHIO H3MepSEeMO-
ro AaBJieHHl COOTBETCTBYET ONpejeJieHHOEe HOJIOXKEHHe KOHTAKTa ¢ H
Ofnpe/eseHHOe COMPOTHBJIEHHE YY4acTKOB ac M bc notexuuomerpa R.
CooTHoweHue cONPOTHBJIEHHHA ac B bc U3MEPSIOT MAarHHTO3NEeKTpHYe-
CKHM JIOTOMETPOM, COCTOSIIMM H3 IBYX HeNMOABHMKHHIX paMok [ u [,
pacnojoxennbix nox yriaom 120°, M nonBHxxHoro Maruura M, Bpama-
IOLIErocsi B MarHHTHOM noJie paMoK. PaMku JloroMeTpa BKJIOYEHH B
JMaroHanab MOCTa, [Ba MJeya KOToporo o6pasyloT nepeMeHHbIE CONpo-
THBJIEHHA ac H bc, a 1Ba NPYTHX IJleYa — HeperyupyeMble Pe3HCTOpH
Rl u R2.

Hanpsixenue nutaHusa noaBoasT Ko BTOpofi AuaroHanu mocta. Pe-
suctopsi R3 u R4 o6pasyior noaynuaronats. PaMku joromerpa HMe-
IOT OHHAKOBOE YHCJIO BHTKOB, HO MO KOHCTPYKTHBHBIM cOOGpaeHHsaM
pasmepnbl paMkH / BuinoaHenb GOsnblwuMH, yeM pamku /1. Ytobul cae-
JlaTb CONMPOTHBJEHHE PAMOK ONHHAKOBHIM, B CXEMY BK/IIOY€H pe3H-
ctop R5.

Mo neficTeHeM NHTAOIIEro HAaNPsKEHHs B paMKaX JIOrOMeTpa npo-
TEKaloT TOKH ij H i3, 06pa3ylolie MarHHTHEE 10J5 paMoK. Baaumonei-
CcTBYsl MeX1y cobofi, MarHHTHEE NoJA 06pa3yloT pesyJTHpYIOLLee MO-
Jie, BAOJb OCH KOTOPOTO YCTaHaBJHBAIOTCA NOABHMKHHIHA MarHut M M
CBf3aHHAS C HUM yKa3saTeJbHasi cTpeska mpubopa.

ConpoTHB/ieHHs PE3HCTOPOB BHIOpaHbl TAKMMH, YTO MPH OTCYTCTBHH
u3buTouHoro napnexus (P=0) Tok B pamke / uMmeeT Haubonbluee
3HayeHHe, a Tok B paMmke /I paBeH Hym0. [TocKoabKYy MarHuTHoe none
NpH 3TOM CO3/]12€TCs TOJBKO paMKo#i [, noaBuXHON Maruut M ycraHas-
JIHBAETCA BJOJIb €€ OCH, 3 CTPEJIKA YKA3HIBAGT HA HYJEBYIO OTMETKY
LIKAJIH,

[To Mepe yBenHueHus1 NaBJeHUS NMOABHMKHOM KOHTAKT ¢ MepeMeliaer-
cfl K TOYKe b, COMPOTHBJIEHHE YyyaCTKa aC MOTEHUHOMEeTpa yBeJHuYMBa- '
ercs, a yuyacTka bc yMmeubiuaercs. B cBA3H ¢ 5THM TOK H MarHHTHBIH
notox paMku I 6ynyT yMmeHblaThes, 2 paMku I/ — ysenuuusatecs. Ock
Pe3yLTHPYIOLIEr0o MarHHTHOTO MOJSA MPH 3TOM IOBOPAaYHBAeTCHA MO
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Puc. 94 Puc. 95
Puc. 94. KuuemaTHueckan cxeMa NPHEMHHKa JaBJeHns MaHomerpa DIMY: -
I — wryuep; 2— 6 3— : §—wTok; §-— wmerxka; 6— noTeHnHOMETP; 7 —

WTenceNbHHR pazbem; 8§ — LleTKOnepkaTens; 9 — noBofiok; /0 — po3BpaTHAR NPYMHHa; [1 — oOch;
12 — kavanka

Puc. 95. Vkasarenb 31€KTPHYECKOro AHCTARUMOHHOrC MaHomerpa SJIMY:

I — komyx; 2 — uudepbnar; I — o . — WY Hufl pazvem; 5 — noromerp; 6 — crofi-

Ki: RI—RS — peancTopst

yacosoii cTpesike. B ToM Xe HanpaBneHuH noBopauyHBaercs Maruut M
€O CTPENKOH, YKa3uiBamolei yBeaHyeHue 1aBJleHHs.

IMpu cpennem 3HauenuH Aapgenus (P=0,5Pmax) MOCTOBas cxema
JeNadeTcsl NOJHOCTBIO CHMMeTpHuHoli. Baarojaps paBeHCTBY TOKOB
(i1=1i2) ocb pe3y bTHPYIOLIEr0 MAarHHTHOrO NOJS Pacnojiaraercs noa
paBubiMu yraamu (60°) k ocam pamok [ u II. Koraa naenenue no-
CTHIHET M3KCHMaJbHOTO 3HauyeHHS (Pmax), TOK B paMke [ craHer pa-
BeH HyJi0. Maruut M npu 3TOoM pacnoJfiaraetcsi B1OJb OCH paMkH I/, a

cTpenka npH6opa yKashiBaeT Ha NpeReNbHYI0 OTMEeTKY WKaMu (Ppax). -

Eciu HCTOYHHK NHMTAHHA MaHOMETPA OTKJIOYEH (TOKH B paMKax
PaBHE HYJI0), NMOABHIKHOM MArHHT H CTpenxka npub6opa MOryT Haxo-
JIMTBCA B NPOH3BOJIBHOM NOJIOXKEHHH. UTOOH BEPHYTH CTPENKY K HYJI0
WKaJL, ycTaHOBJeH NoGaBOYHBI HENOABHMXKHBIA MarHuT /m, B3aHMO-
neHcTBYIONHE ¢ nonBHkHbIM MarHuToM M. Pesucropu R3 u RS npen-
HasHa4YeHbl AJA peryJHpoBaHus npubopa.

MexauusM NpHEMHHKA NaBJeHHs MaHoMerpa (pHC. 94) CMOHTHpO-
BaH B repMETHYECKOM aJIOMHHHEBOM Kopnyce. B ocHoBakuu 3 xopryca
3akpensena rodpuposanxas mem6pana 2. Viamepsiemoe nasienue no-
naercsi non meMmOpany yepes wryuep /. Ilpu yBenuueHuu [aBjeHHs
mem6pana 2 nepopMHpyeTcsi H yepes IITOK 4 mepefaeT JBHKEHHE Ka-
vamke [2. Kauaixka noBopauMBaeTcs H, HaXXHMas Ha noBonoK 9. nepe-
MelllaeT ero Bokpyr ocH /1. B noBogke 9 3akpenJieH LIETKOAEPIKaTesab
8 ¢ merkamu (nMOABHMKHBIM KOHTAKTOM) §, KOTOpHI€ NPH NOBOPOTE MO-
BOIKA CKOJIL3AT N0 NPOBOJNIOYHOMY NoTeHIHOMeTpy 6. [1pu yMeHbLIeHHH
naBJeHusi o6paTHOe JBHKEHHE MEXaHH3Ma NMPOHCXONHT NOA AefiCTBHEM
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BossparHoi npyxubn /0. llleTkonepxarens 8 u noresuuometp 6 co-
e[IMHEHH NPOBOAAMM € KOHTAKTHHMH LUTHIPAMH LITENCEJLHOTO pasb-
ema 7.

OcHoBHOII 3/1eMeHT yKasaTels manomerpa (puc.95) — noromerp 5§
3aKpensied Ha aJIOMHHHEBOM OCHOBAHHH 3 ¢ NMOMOLIbIO ABYX CTOeK 6.
K croiikam 6 kpenst Takxke uudepbnar 2. Kpome soromerpa, Ha ocHo-

' BaHWH 3 yCTaHOBJEHH pe3ucTopsl RI—R5 W uTenceNbHbfi  pasbeM.

Koxyx I ykazatens AlopaliOMHHHEBHH, GpH3rOHENPOHHLAEMHH, CO
CTEKJOM s HabJiofleHHs 3a IUKanof.

VYkazareau Bcex MaHomeTpoB THna MY HMeloT oHHAKOBOE YCT-
pOHCTBO H OTJIHYAIOTCA APYr OT APYra TOJBLKO rpafyHPOBKOH IUKaJH.

SneKTputecKuUMU TEPMOMETPAMY CONPOTUBACHUS H3MEPSIOT TeMne-
patypy BOAB H MacJsia AM3eNs Ha Belylledl H BEOMOH CEKUHAX TemnJso-
Bo3a. [IpuHIUMN nefCTBHA 3THX TEPMOMETPOB OCHOBAH Ha CBOMCTBE NpO-
BOJHHKOB H TNOJYNPOBOAHHKOB MEHATH 3JEeKTPHYECKOe COMpOTHBJIeHHE
B 3aBHCHMOCTH OT TeMnepatyphl. Msmepss conpoTHBIEHHE ¢ NOMOUbIO
CHeuHaJbHOr0 M3AMEPHTENBHOTO YCTPORACTBA, CYAAT O TEMNepaType cpe-
IBl, B KOTOPYIO NMOMelleH NMPHEMHHK C YYBCTBHTEJbLHBIM 3JIEMEHTOM
(npoBonHuKOM HAM noaynpoBoguukom). Ha Bcex Temaososax ycra-
HABJIHBAIOT MOJYNPOBOAHHKOBEE TepMoMeTpH conpotHBaeHns TIT-2,
cocTosiiuke U3 npueMunka I1I1-2 u ykazarens TY3-8A. [Iuanasou us-
MepeHHs TeMnepaTyphl TepMomerpoM TI1-2 ot 0 mo 120°C.

TennouyBcTBHTEILHEIM 3/eMeHTOM TepMoMeTpa TI1-2 (puc. 96) sB-
JIfieTCsl MOJYNpPOBOJHHKOBHIH TepMopesncTop. [IpueMHHK TepmoMeTpa
BMECTe C BCTPOEHHHIM B HEro TEPMOPE3HCTOPOM YCTAHABJHBAIOT B Me-
CT€ H3MepeHHs TeMNepaTyphl.

Ykasarenp npuGopa (MarHHTO3JEKTPHYECKHH JIOTOMETpP) BKJIOYEH
B [HAroHaJlb MOCTOBOH H3MepHTedbHOH cxemul. JiBa nneua 570 cxeMu
06pasyioT HeperyaHpyemuie pesuctopsl R1 u R2, a iBa Apyrux nneya —
Heperyaupyembiii peauctrop R3 ¥ TepMopesnctop R, BelHYHHA cOnpo-
THBJIEHHS] KOTOPOro 3aBHCHT OT TeMIepaTyps M3aMepsieMoil cpean. Pe-
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Puc. 96. TlpusuunuanbHas cxema 3JeKTPHYeCKorc TepMoMeTpa conpotHpienua TII-2
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4 Puc. 97. INpuemuek INI1-2 snekTpHYecKoro TepMOMeTpa

1| — wrencenssfl pasbem; £ — KOHTAKTHLIE WTHPH; § -— KOM-
naynn: 4 — npoknapka; 5 — KoAoAKa; § — wWTynep; 7 — CAHH-
UoBas nNpoknafka; & — MeTaaJHYecKHR Konmauok; § — Gau-
Nax W3 HHTOK: [/ — H3ONsUHOHHas Npokaanxa; [l — snexr-
PHYECKHE BHIBOAH; [2 — TeNMOMYBCTBHTENbHGLl 3JeMeHT

! ]
auctop R4 ofpasyer NOJyAHaroHajp MOCTA.
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MOJK/II0YAIOT K HCTOYHHKY MHTAHHS INOCTORH-
HOro Toka Hanpspkenuem 27 B+10%. Ilpume-
HEeHHe MOCTOBOF H3MEPHTEJbLHOH CXeMHEl TOBbI-
LI3eT YyBCTBHTEBHOCTL MpHOOpa.
M3aMepHuTenbHbil MEXaHU3M JIOTOMETpa CO-
MI6x 1.5 L_t::, }  CcTOMT M3 IBYX MOJABMXKHEIX pamoK I, I/, xect-
il KO 3aKpenJieHHEIX Ha OCH Mo yrjoM 32° gpyr
K npyry. PamMxu ppamaiorcs B HepaBHOMEPHOM
Mar{HHTHOM I10Jie, CO3aBaeMOM HOCTOSTHHEIM
MarH4ToM (Ha cxeMe He MOKasaH), H nmepeme-
L30T BAOJb WIKalbl YKa3aTeJbHYIO CTPeJKY.
Bpamalouwme momeHnTh pamok [ u /I Ha-
npasaeHs BcTpeuHo. [Ipu HameHeHHH TeMnepa-
TYPH H, Clle[OBaTeNbHO, Ry H3MEHSIOTCA TOKH
B paMKax JioroMeTpa u ux MoMeHTsl. [Ton nefi-
| cTBueM GOJBILIOrO MOMEHTAa PaMKH HaYHYT No-
BOpa4YHBATBLCH MO MJHM NMPOTHB YacoBoii cTpen-
kH. IIpH HeKoTOpOM yriie NMOBOpPOTa ABHKYLIMA M NPOTHBOJEHCTBYIO-
LIMH MOMEHTHI CTaHYT PaBHH, NepeMellleHHe paMOK NpPEKpPaTHTCH, a
cTpesxa npubopa yKakeT 3HaueHHe H3MepsieMoll Temnepatypu. [pu
BHIK/IIOYEHHOM NMHTAHHHM BO3BPAaT PaMOK B HCXONHOE (HyJEBOE) moJjo-
JKeHHe OCYIUECTBJIsieTcs TpeMsi NpyxHHKaMH. IX MoMeHT no cpaBHe-
HHIO ¢ MOMeHTaMH BpauleHHss paMok [ M /I 3HaYHTeJNBHO MeHbllUe, MO-

il
U1

~

S
52

BN 2 e

3TOMY OHHM H€ OKAa3biBAOT 32aMETHOro BJIHAHHA Ha NOKa3aHHA NpH- -

6opa.

TensoyyBCcTBHTENbHBIN 37€MEHT [2 mNpHEMHHKA 3JeKTPHYECKOro
TepMomeTrpa (pHc. 97) COCTOMT M3 OHOTO HJH ABYX NOCJEN0BATENbHO
COEJHHEHHEIX MOJYNPOBOAHHKOBEIX TEPMOPE3HCTOPOB, pAaCNOJOMKEH-
HHIX BHYTPHM METaJUTHYECKOro Kosmayka 8. JnekTpuueckHe BuiBoab [
TEPMOPE3HCTOPOB Pa3jelieHH H30JAUHOHHON npokaankoi 10 W npu-
Kpensienst K Hefi ;Byms Gannaxamu W3 HHTOK 9. CBo6oAHOE NPOCTPaH-
CTBO BHYTPH KoJnauka § 3anosusior KomnaysaoM. Kouus BhiBosos 11
NpUNasiibl K KOHTAKTAM KOJIOAKH 5, H3rOTOBJIEHHON H3 mpecc-MaTepH-
ana. C NpoTHBOMOJIOXHON CTOPOHE! B KOJIOAKY 5 apPMHPOBaHbI KOHTaKT-
Hele ITHIPH 2, caymalune AJs COEJHHEHHS NPHEMHHMKA CO LITEMNCeJb-
HbiM pasbeMoM [. Jl/isi repMeTH3aLHH BHYTPEHHEl NONOCTH B MECTE Bhl-
xona wThipefi 2 ycTaHOBNeHAa NMpokaanka 4, a NmpocTPAaHCTBO Haj Hedl
3anonneHo KomnayhgoM 3. Konnauok 8 sanpeccoBan B wtynep 6 Ha
repmeruke. Kpome Toro, ycTaHoBJieHa CBHHIIOBasi NPOKJaiKa 7 H Kpas
IITylepa pa3BajblLlOBaHH,
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Bropyio nMaroHalb MOCTa yepe3 pe3uctop RS-

KOHTPO/bLE BONPOCH

1. HasHayenue, npuELUKn pabOTH M cXeMa BKJKOYEHHA AMINEPMETDA.
2. Ha3savenHe, NPHEUHD paboTH W cXeMa BKJKYEHHA BOJABTMETPA.
3. Kak H 4eM OCYIIECTBIRETCR KOHTPOJb COMPOTHBJEHHA H3OMALHK lens ynpae-

JIeHHA?
4. Ha3spavenwe H NpHEUEn pa6oTH npe6Opa N/1R OTHCKAHHA HeHcrpaBHOCTe B

UEnH YNpaBJieRHs.
5. Hasnauenwe, ycTpoiCTBO H NPHHUKMN paGOTH 3/eKTPOMaHOMETpa.
6. Ha3naueHwe, ycTpOACTBO H MPHHUHN PaGOTH 3/eKTPOTEPMOMETPA.

5.10. PETYNIATOP HAMPAYXEHMA TPH-1

Perynarop Hanpsxeruss TPH-1 cayXut a1 noafepxkalus Hanps-
JKEHHS BCOMOTraTe/JbHOro reneparopa paBibiM 75 B+3% Bo BceM pa-
6oueM AMana3zoHe H3MEHEHHd YacTOTHl BpallleHHS ABYXMAalIHHHOrO ar-
perata, a TaKXe H3MEHEHHs TOKA HAarpy3KH BCNOMOraTe/lbHOro ree-
paTopa OT MHHHMAJBHOIO 0 MaKCHMAJbHOTO 3HAYEHHH. Ilo npHHUKITY
LEfiCTBHS PEryJsiTop sBJAETCA 3JEKTPOAMHAMHYECKHM annapaToM
Bu6panuonHoro Tna. IlocTosiHHOe HampsIKEHHE NONLEpHKHBAETCH 32
CYeT TOro, YTO PEryJisATOpoM YCTaHABIHBaeTCsl HEOGXOAHMOE 3HaueHHe
COTPOTHBJIEHHS B LENH OGMOTKH BO3CY[€HHS BCNOMOrate/bHoro re-
HepaTopa.

TexnuuecKan XapaxTepHcTHKA peryastopa wanpsixenus TPH-1

TNonaepikubaemoe Hanpsxente, B 754+3%
MaxkcuMaabuoe conpoTHenenne, OM 82
YHCII0 map KOHTAKTOB 7
MakcHManbHHA pacTBOP KOHTAKTOB, MM 0,310,1
MakcEManbEEA TOK KOHTaKTOB, A 9
Hasnenne, H 0,03—0,1
JnutenbEnfi TOXK 06MOTKH, A:

HENOJBHXHOA 1,3

noABHKHOA HANDAXKEHHA 0,8

NOABHIKHOA TOKOBOF 4,3

MaruuTHas cucrema peryastopa (puc. 98, @) cOCTOMT M3 cepiedHH-
Ka 27, nakoHeunnka 30, xopnyca [4, ctanbhoii ninTH 20 U cTakaHa 28.
Haxkoneunuk 30, HaBepHyTbifi Ha cepleuHHK 27, HMMeeT pPaBHOMEpPHO
PACNOJIOKEHHbIE TI0 OKPYXXHOCTH OTBEPCTHS C pe3n0ofi Nojl CTONOpHLIE
Gonth. CtakaH 28 HMeeT LIECTb KPYTJbX OTBEPCTHH AJsl OXJaXIeHHS
HEMOJABHXHOM KaTYLIKH H Ba NPAMOYIOJbHBIX AJIf 0CTYNA K HAKOHEY-
HHKY NpH HacTpofike peryastopa. Kopnyc 14, crakau 28 u niuta 20
CKpeIJIeHEl MeXAy CO60H WNHAbKAMH 2, CepAeuHHK 27 MPHTSAHYT K
naute 6oatom 23. Kopmyc uepe3 H30JsLUHMOHHYIO BTYJKY KPEnHTCHA K
ocHoBauHIo 5. Kpome Toro, IOnosHHTe/bHO MarHHTHas CHCTEMa Kpe-
NMTCA K OCHOBAHHMIO YEPE3 H3OJALHOHHYIO KOJOAKY [& ¢ mOMOLIbIO
yrofibHHKoB 17, XecTKo cBsi3aHHBX ¢ nauTtoi 20. Ha cepreynnk 27 ua-
nera uenoaBuxHas kKatymka [9. Karywka [9 sakpensisieTcA XBOCTO-
BHKOM T'MJIb3HI, POXOASILIMM Yepe3 oTBepcTHe B NuuTe. BuiBonb kaTyil-
KH TNPOXOAST Yepes oTBepcTHe B nuiuTe. [lofBHKHAA KaTylIKa HAMATHI-
BaeTcs Ha JATYHHLI Kapkac, KOTOpHIA KpenuTes k waiibe 35. Karywka

135



a) 37 Ay 5 716 A4
— = - o,
5]
i g
4
3 10
Ik
74
13
J/A 1
21 _; %
i : g
| | 8 e B RSN s
| 2 W T T, A
7 19202127 2324 25 2

Puc. 98. Perynarop HanpsmeHHA
TPH-1 (a) m cxema BraWueHHR (6):

I — pe3HcTOpn 06paTHOR CBASH; 2 — WINHNEL-
Ka; § — peryauposoiusii Goar; 4 — nepe-
rop a; 5 — oc 6, 18, 37 — mao-
NALHOHHLIE KONOAKM; 7 — NpYXKHHa, 8§ —
KOHTaKkTH; 9, /0 — BHHTH; [l — Oouka; 12 —
ckofa; I3 — ynop; I4 — kopmyc: 15 — pe-
aucrop CP; I6 — peocrat «Koppexruposka
nanpRxcenun»; [7 — yronemux: 19 — mpeno-
ABHMHan KaTywxa; 20 - naura; 21 —rpys;
22, 25 — ocu; 28 — Goar; 24 — npymssa
NpoTHEOBECA; 26 — paMka; 27 — CepaCuYHHK;
28 — crakau; 29 — UMAHHOpDHYECKaR npyMH-
Ha; — MK, 3 — of-
MoTKa; 32 — ofMoTKa HanpsxewHs; 33 —
BHCK; 34 — xKoneyo; 35 — wafda; 3§ — no-
OBHKHAA KONOLKa

COCTOHMT H3 IBYX OOMOTOK: HanpskeHus 32 W Tokoso#t 1. Onuu KoHIK
06GMOTOK cniasiHbl BHYTPH KaTYLIKH H COEJMHEHB C KAPKACOM, a BTOpHIE
BHIBEeHH HapyxXy. CHH3Y K KapKacy KPenHTCs JaTyHHas waiiba ¢ 1By-
M5l XBOCTOBHKAMH, COE[HHEHHLIMH C KOHLAMH HHXXHHX IUIOCKHX IpY-
xuH. CBepxy K KaTyllKe KPeNHTCs H30JSLHOHHAS KOJIOAKH, KOTOpas
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CKpen/iena ¢ KOHUAMH BEpPXHHX MUIOCKHX npyxHH. CJeN0BaTeNbHO, ro-
JABHXKHAS KA4TYIUKA MO/BEIIHBAETCS HA YEeTHIPeX IJIOCKHX NMPYXKHHAX
MOXeT NepeMellaThcR B 3a30pe Mexay HakoneunukoM 30 m Kopny.
com 14.

Ha noaBuHOH KOHTAKTHOM KOJOAKe 36 ycTaHOBJeHA allloMHHHe-
Basi MJIAHKA cO CKOCOM Mo AJHMHE NOoA Yyriom 2° a K ajlioMHHHEeBOH
NJaHKe MPHKPENJEHH KOHTAKTHHE IJIACTHHKH, KOHUM KOHTaKTHOMH
KOJIOAKH CBSI3aHBI CO LUMHJBbKAMH LMJHHADHYECKHX NPYXHH 29, BTO-
phl€e KOHIIB MPYXHMH NPHKpPENJeHH BHHTAMH K KOpIyCy 14. Ycuane ot
LHJHHPHYECKHX NPYXHH HANpaBJieHO BBEPX, MPYXHHbBI CTPEMATCS M0~
[BHIKHYIO CHCTEMY MepeMecTHTb B KpafiHee BepXHEe NOJIOMKEeHHe.

C o6eux cTOPOH OT KOHTAKTHOM KOJIOKH PacnoJIOXKeHbl H3O0MALHOH-
HBI€ KOJIOZKH 6, Ha KOTOPHIX pasMelleHbi KOHTAKTH 8, CONpHKacalolHe-
CH ¢ KOHTAKTHBIMH TJIACTHHKAMH KOJOAKH 36. KOHTaKTHOe HaxaTHe
najibileB co3jaercs npyxuHamu 7. KOHTaKTHbE Najblbl COEAHHEHbI
NpOBOJAMH C CEKUHAMH DeryJHpylOLiHX Pe3HCTOPOB 15, ycraHoBJ€eH-
HBIX C 3a/lHefl CTOPOHH OCHOBAHHA.

Jins npenoTBpallieHHsi BO3NEHCTBHA PE3KHX TOJNYKOB M TPACKH HA
KOHTAKTHYI0O CHCTEMY NOJBH)KHAs CHCTEMa CHaGXeHa NPOTHBOBECOM,
cocTosIMM H3 rpy3a 21, pamku 26 W npyxuubi 24. I1pn nepemeileniu
NONBHIKHON CHCTEMB paMka 26, CBsi3aHHafl CO IUNHJIBKOH nepenHed
UHAHHADPHYECKOH NPYXHHbI, NOBOPAaYHBAETCS BOKPYI OCH 25. Tpys 21
MOXeT NOBOPaYMBaThCH BOKPYr OCH 22 H CBfdaH C NOABHIKHON CHCTE-
Moii yepes mpyxuHy 24. IIpH pPe3KHMX TONYKaxX rpy3 CO313eT MOMEHT,
HanpaBJeHHbIH MPOTHB MOMEHTA, [IeHCTBYIOLIEro Ha NOABHIXHYIO cHeTe-
My, BC/IEACTBHE 3TOrO CHHMAeTCsi BpEAHOE BO3JEHCTEHE DESKHX TOJNY-
KOB HA NOJABHHYIO CHCTEMY.

Kpome yKaszaHHOro, PEryJiiTop HMeerT PEe3HCTOpHI o6paTHOH CBA3H
tuna [13, perynupoBouHuifi peoctat /6 ¢ MOJ3YHOM M KOHAEHCATODEI
N5l yAyYLIeHHs! JyroraieHHs.

PaccMorpiM paGoTy peryJsTopa NpH yBeJHYEHHH 4acTOTH BpaAlle-
HHf Baja scroMoraTtesnbhoro reseparopa. Ilpu ycraHoBHBIIEMCS pe-
JuMe paboTh PErysNsTop NOAJepKHBAET NOCTOAHHOE HAaNpsXeHHe 34
cuer BeeeHMs TpeGyeMOro CONpPOTHB/IEHHS B LeNb BO30YXKEHHA BCIIO-
MoraTennHOro reHepatopa. [IpH 5TOM NOJBHXXHAS CHCTEMA KOJeGJeTcs
¢ neGONBIIOH AMMJHTYAOH, KOHTAKTHbIE MaJbIbl COOTBETCTBYIOLIEH
naps B 9TO BpPeMs NEPHOAHYECKH PA3MBIKAIOTCSA M 3@MBIKAIOTCH, NOL-
nepxuBas TpeGyemoe 3iaueHHe CONPOTHBJEHHS B LeMH B036yXaeHHs
BCnoMoraTenskoro reseparopa. Ilpu nepeBone pyKOATKH (wrypBana)
KOHTpoJlepa Ha GoJjiee BHICOKYIO NMO3MIMIO YacToTa BpalleHHA KOJEH-
yaToro Bana AM3eNs yBelHyHBaeTcs, YBeJHYMBAETCA M 4acToTa Bpa-
IeHHsi BaJa IBYXMAaUIHHHOro arperara. Hampsixenue BCromorartesb-
HOrO reHepaTopa BospacTaer, TOK, MPOTEKAIOIHH No HEMOABHIKHOHA Ka-
TyUIKe H B OGMOTKE HaNpsiXKeHHs MOJIBHXKHOM KaTYIIKH, YBEJIHUIHTCS.
[NonsuxHast KaTylka OyLeT CH/lbHee NMPHTArHBATHCH K HENOIBHKHOH
H, NpeofoJieBasi YCHAHEe LHJIWHADHUECKHX NPYXHH, NOABHIKHAS NJaH-
Ka ONyCTHTCA BHHS, PA30OMKHET OYEpefHYI0 Nnapy KOHTAaKTOB B LeNH
pesuctopoB RI1 u R2, uTo NpHBELET K CHHXKEHHIO TOKA BO36yX/1€HHA
H HaNpsKEHHs] BCIIOMOraTeIbHOTO reHepaTopa.
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B npouecce pa6oTs perysnftopa CONMpOTHBJEHHS pe3ucTopos RI
H RZ n3aMeHSIOTCA MOABHIKHON cHcTeMOll GhICTpee M3MEHEHHs MATHHT-
HOro MOTOKa BO36yxpeHus, obnanalouiero Hekotopoit uuepuueit. ITo-
3TOMY NPH [BHXEeHHH MOABHKHOH CHCTEMEl BHH3 OHA HE€ OCTAHOBHTCSH
MPH ANOCTHXKEHHH 3HAYEHHS] TOKAa BO3OYXXJEHHS, COOTBETCTBYIOLIErO
HOMHHAJILHOMY HaNpsXXeHHIO, a NpofileT 3TO NoJOXKeHHe H BBeAeT B
o6MOTKY BO36Yyx<nexHs Oosbllee conpoTuBilenue. Hanpsuxenue scmo-

MOraTeJIbHOro reHepaTopa CTaHeT MEeHblU€ HOMHHAJbHOIO, TOKH B HeE-

NOABHIKHOH KaTyllKe H OOMOTKe HaNpsXKeHHs NOABHIXHON yMEeHbLUAT-
Cfl TaK, YTO CHJa NMPHTHAXEHHS MOABHXKHOM KATYLIKH K HENOJBHXKHOH
CTaHeT MeHblle YCHJHA UHJAHHADHYECKHX npyxuH. CjreqoBaTelbHO,
noj AeHCTBHEM LMJHHADHYECKHX NPYXHH NOABHMKHAas CUCTEMAa MOHJeT
BBEDX, KOHTAKTH 3aMKHYTCA H BHIBEAYT YacTb COMPOTHBJIEHHA B LeNH
BO30YK1eHHA BCIIOMOTaTeNbHOrO reHepaTopa, TOK BO3GYMEeHHS Hau-
HeT PACTH, a 5TO BEHI3OBET YBEJHYEHHE HaMpAXKEeHHSA BCIOMOraTeJbHOro
reHepatopa. [ToaBHXXHasA cHCTEMa HE OCTAHOBHTCS B TOJOMXEHHH, KOT-
1a TOK Bo36yx1eHHS [OCTHIHET 3HAa4YeHHH, COOTBETCTBYIOIIEro HOMH-
HaJbHOMY HanpAMXEeHHIO, a NPOHAeT 3TO MOJOXKEHHE H 3alIYHTHPYeT
GoJibiiee CONPOTHBAEHHE, yeM TpeGyercA. JTO BH3OBET yBeJHYeHHE
(MTpPOTHB HOMHHAJIBHOTO) HaNpSXKEHHs BCIIOMOraTeJbHOTO reHepaTopa,
H MpoLecc pery/JHpoBaHHA NOBTOPHTcA. Takum ob6pasoM, B peryJastope
BO3HHKAIOT He3aTyXalllHe KojeOaHHA NOABHIKHOH cHCTEeMH ¢ 60Jb-
ol aMIVIMTYAOH H MaJoi YacTOTOH, BhI3bIBAIOLIME HENONYyCTHMBbIE H3-
MeHeHHS HanpsKeHHS BCNOMOraTe/IbHOro resepartopa. [Ias yerpanenus
3TOrO siBJIEHHS] B PeryjfiTope WCNoJib3yeTcs OTpHIATe/bHas obpaTHas
CBSi3b, BHINOJHAIOLIAS POJb 3JEKTPOMArHHTHOIO YCNOKOHTENA, KOTopas
neficTByeT cjenywpium o6pasoM. [IpH ycTaHOBHBLIEMCS peXHMe pa-
GOTH pPasHOCTh MOTEHLHAJOB MeXQYy TOYKaMH X M Yy 6JH3Ka K HYJIO.
Ilpr yBeNHYEHHH HaNpPSMXeHHs BCIOMOraTelbHOTO rE€HEpaTopa Bhille
HOMHHAbLHOrO (yBeNHYHJACk YAaCTOTA BpalleHHs BaJa ByXMaLIHHHOTO
arperaTta) MOABHMXHAasf CHCTEMa peryjsitopa, nepeMellasich BHH3, yBe-
JIHYMBaeT conpoTHBJeHHe RI W R2, 4To NPHBOAHT K YMEeHbLIEHHIO TOKA
B030y X 1€eHHS W NOTEHIHANa TOYKH X. .

Pa3HocTh MOTEHLHAJ0B MEXAy TOYKAaMH X H y BLI30BET YMEHbIIE-
HHE TOK2 B OOMOTKE HaNpsiKeHHsi IOABHIKHOM KATYIUKH (2 NpH pesKoM
6GOJBIIOM YBENTHYEHHH COTMPOTHBJEHHS MOXET BHI3BAThb H H3MEHEeHHe
HanpaBJeHHsl TOKa). TakuM 06pasoM, KaK TOJIbKO NONBHIKHAS CHCTEMA
HAYWHAET BBIXOAHTL M3 YCTAHOBHBIIEIOCH COCTOSIHMA MNOA Aef-
CTBHEM YBEJIHUEHHS HanpsKeHHs, yMeHblIaeTcs TOK B 06MOTKe Hanps-
JKEHHS NOJABHIKHON KATYLIKH, YTO HPHBOJHUT K YMEHbIUEHHIO CHJIB NpPH-
THIKEHHH MEXY KaTYLIKaMH, YMEHbLIAeT CKOPOCTh JABHXKEHHS MOJBHX-
HOW KaTyIUKH H aMOJHTYIb KoJe6aHHS NMONBHIKHOA CHCTEMBL.

B ToM ciyuae, Koraa NOABHXHAas CHCTeMAa INepeMelllaeTcsi BBepX
NoA NeficTBHEM LHJMHAPHYECKHX NPYXKHH, 3HAUCHHE CONPOTHBIeHHH R
¥ R2 ymeHbluaeTcs,, TOK BO36YXKI€HHA YBEAHYHBAETCs, a TaKxe yBe-
JIHUHBAETCH MNOTEHIMAJN TOYKH X MO OTHOLIEHHIO K NOTEHHMANy B TOY-
Ke y. 3a CyeT pa3HOCTH TIOTEHIHAJOB MEX]Yy TOYKAMH X H Y TOK B 06-
MOTKE HanpsXKeHHA NMOABHMHOH KATYWKH H CHJI2 NPHTKEHHS MEeXIy
KaTylUKaMH YBEJHYaTCs, YTO NMPHBENET K yMEeHbIUeHHIO CKOPOCTH ABH-
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JKeHHsl BBEPX MONABHXKHON CHCTeMBl H aMIIHTYAb KoJeGaHHs NOABHXK-
Hofi cucrembl, Takum o6pa3oM, KonebanHe HANPsSXKEHHA BCIOMOTATE N b-
HOI'O TeHepaTopa yMeHBIUHTCH.

[Mpx HOMMHAJBLHOM HANPSMKEHHH BCOMOraTeJILHOro reHepaTopa o6-
paTHas CBA3b HAapyIIAeT PAaBHOBECHE MOABHXXHOH cHCTeMbl. J1/1si Kom-
neHcalHH BJAHAHHA 06paTHOH CBfi3M NPH YCTAHOBHBLIEMCS HOMHHAJb-
HOM peXHMe NpPHMeHeHa TOKOBas 06MOTKa 3/ MOABHIKHOM KATYLIKH,
MArHHTHHIR NOTOK KOTOPOMH HanpaBJ/eH MPOTHB MArHHTHOIO NMOTOKA 06-
MOTKH HANpPSKEHHH. .

Ipu nepeBojie PYKOSITKH HJIH LITYpBaJa KOHTPOJJEpPa MalUHHHCTA
Ha HH3IIHMe MO3HUMH YacTOTa BpallleHHs BaJla BCIOMOraTeslbHOrO reHe-
patopa CHHXX@eTCs, YTO NMPHBOAHT K YMEHbLIUEHHIO HANpPAXeHH BCMO-
MOraTeJIbHOr0 reHepaTopa. YMeHbLIeHHe HANpPSXKEHHs BhI3bIBaeT
yMeHblIeHHe TOKa BO36YXKIeHHS M TOKA HENOJBHMHON KaTyLIKH U 06-
MOTKH HanpsKeHHs NMOIBHXKHOM. B pesysbrare cusa B3auMoaeficTBHA
KaTYlIeK YMEHBbIUHTCS H NOA AeHCTBHEM LHJHHAPHYECKHX NMPYXHH M0-
IBHXKHAf CHCTEMa NEpPEeMEecCTHTCH BBEpPX, NPH 3TOM KOHTaKTHbie NaJjb-
Il 3aMKHYTCS H 3alUYHTHPYIOT YacCTh CONMDOTHBJEHHS B OGMOTKe BO3-
6y eHHs BCTIOMOraTesbHOro reveparopa. Kax TosbKo sawyHTHpyeTCs
YacTb CONPOTHBJEHHS, TAK MOTEHIHAN TOYKH X YBEJMUHMTCH MO CpaB-
HEHHIO ¢ TOYKOH y 3a cueT o6paTHOH CBf3H, TOK B OGMOTKE Hanpsixe-
HUSl TIO[BHKHOH KATYIIKH YBEMHYHTCH, @ CKOPOCThb [IBHIKEHHH MOABHX-
HOMl cHCTEMB! yMeHbIIHTCA. TakuM ofpasoM, uepe3 NOJOXKEHHE, MPH
KOTOPOM TOK BO36YXXIEHHA COOTBETCTBYET HOMHHAJIbBHOMY HampsKe-
HHIO, NIOBHIXKHAA CHCTeMa rnepefifeT ¢ MeHbllUell CKOPOCTHIO, 2 MO3TOMY
OTKJIOHEHHE €€ OT YCTAHOBHBLIErOCH COCTOAHHS OyeT He3HAYHTENbHLIM.
IMocne nepexofia NOABHIKHOA CHCTEMbl Yepe3 MOJIOXeHHe, COOTBETCTBY-
I0llle€ HOMHHAJbBHOMY HANPAMEHHIO, KOHTAKTHBIE Nafblbl 3aLIYHTHDPY-
0T GOJBILIYIO BEJHUHHY CONPOTHBJEHHS, MO3TOMY TOK BO3GYXneHHS
YBEJMUHTCH M HanpsDKeHue CTaHeT GoJblie HOMHHAJbHOrO. JTO BHI-
30BET yBeJHYEHHE TOKa B HEMOJBHXHOH KaTywke H OGMOTKe Hanps-
JKeHHs MOABHIKHON, H MpOLecc peryJHpoBaHHs NOBTOPHTCH, HO TOJbLKO
NONBHXXKHAS CHCTEMa HayHeT KoJebaTnhcs OKOJIO yCTAHOBHBIUErocs no-
JIOXKEHHA ¢ He3HAYHTeNbHOH aMIJHTYNOH M Hanpspkexue Oyner moa-
nepxusatoest 75 B£3%.

KoHTponbHEE BOTIPOCH

|. Hashauenwe M TEXHHYECKaA XapaKTePHCTHKa peryasTopa Hanpsxenwa TPH-1.

2. Yerpoficteo peryastopa nanpaxerss TPH-1.

3. Pa6ota peryifTopa HanpAXEHHA NPK YBEJHYEHHH 4acTOTH BpalleHHs Bana
BCHOMOraTe/BHOrO reHepaTopa.

4, Hasnauenwe W NPHHUKN AeficTBHA O6PaTHON CBA3H.

5. PaGora perynatopa HalpAXKeHHA NPH YMEHBIIEHHH 4aCTOTH BpalUeHHA Bana
BCIOMOTaTEeNIbHOro reHepaTopa.



Tnasa 6 BECKOHTAKTHbBIE AMNMAPATGI

6.1. OBLLIUE CBEAEHMA
O NonyYynPOBOAHMUKOBBIX M MATHUTHbIX
SJIEMEHTAX

Ha coepemenHBIX TemnoBosax WIHPOKOE NpHMEHEHHe CTajlH MoJy-
yaTh GECKOHTAKTHLIE annapaThl, CO3aBaeMble Ha MOJYINPOBOAHHKOBLIX
M MarHuTHbIX 3nementax. [lo cpaBHeHHIO ¢ 3JeKTpOMEXaHHYECKHMH
ycTpoficTBamu (peJsie, KOHTAKTOpaMH, nepekJaioYaTensiMu | T. a.) ‘\Gec-
KOHTaKTHbIE annapaThbl KMEIOT PSAA NPeHMYLIEeCTB: OTCYTCTBHE NOJABHNK-
HOH CHCTEMbl, BBICOKAsl YYBCTBHTENLHOCTh K GLICTPOAEHCTBHE, NOCTOSH-

Hasi FOTOBHOCTb K NEACTBHIO, BLICOKHH K.M.J., YHHBEPCAJbHOCTb, MaJble

saTpaTthi Ha o6C/y>KHBaHHe H PeMOHT, BHICOKas HapexHocTs. Mcnons-
30BaHHE OECKOHTAKTHBIX YCTpPOHCTB B UeNfX TeNmJOBO3OB JaeT BO3-
MOMKHOCTb LUHPOKO NMPHMEHATh aBTOMATH3aUHIO, YJAyullaTh TEXHHKO-
9KOHOMHYECKHE XapaKTePHCTHKH SHEpreTHYecKOH YCTaHOBKH, @ TaKkKe
NMoBLILIATL 6e30nacHOCTh ABHIKEHHS H YJYYIIATb YCJAOBHA TpyAa JOKO-
MOTHBHBIX GpHran.

B kauecTBe OCHOBHBIX 3/1eMEHTOB (GeCKOHTAKTHBIX) HCNOJb3YIOTCA
LHONbl, CTA0HIHTPOHBI, TPAH3HCTOPLl, THPHCTOPbl H MArHHTHBIE YCHJH-
TeJH.

Ilpununn paGotel AHONOB KaH paHee, NO3TOMY HHXKe paccMaTprBa-
€TCA NpHHUKMN paboThbl OCTAJNBHBIX 3JIEMEHTOB.

CTabusuTpor — 310 CneUHanbHbi THO MOJYIPOBOAHHKOBOTO AMO-
Jia, KOTOphlil NpH BKJIOYEHHH B 0OpaTHOM HanpaBJieHHH MOXeET AJH-
TeJbHO paboTaTh B peXXHMe 3JeKTpuueckoro npobosi p-n-nepexopa H
ofecrneyHBarh NpH H3MEHEHHH OGPAaTHOrO TOKAa MOCTOSHHOE Hampsxe-
HHE Ha CBOHX 3auMax. Ilpp npuioXKeHHH k CTaGHJAHTPOHY Kak B
npsiIMOM, TaK H B 06paTHOM HanpapJieHHAX HanpsKeHHst MeHBILero, 4eM
HanpsxeHHe npo6os, cTaGHINTPOH HHUEM He OTJIHYAeTcs OT paccMoT-
PeHHBIX paHee JaBHHHbIX BeHTHJeH. Ilpsimast BeTBb BOJIBT-aMnepHOH
XapakTepHCTHKH cTabunuTpoHa (puc. 99) HHYeM He OT/IHYAeTCS OT Xa-
pakTepHCTHKH OGBIYHOTO KpemHHeBoro auona. Ilpu onpenenenHoM Ha-
npspKeHHd o6paTHBIl TOK pe3ko Bo3pacTaeT, MPOHCXOAHT JiaBHHHBIA
npo6oit p-n-nepexona. MakcumalbHoe 3HaueHHe TOKA CTaGHIH3aNMH
onpefeJsieTcsl MakCHMalbHO JONYCTHMOH TemnepaTypod Rarpesa cra-
6HIHTpOHA.

OcHOBHBIMH napaMeTpamMu KpeMHHEBBIX CTAGHJIHTPOHOB fABJISIOTCS:
HOMHHAJIbHOE HamNpsiKeHHe H HOMHHAJbHBIA TOK CTaGHJM3alHK, Kony-
CTHMas MOLLHOCTh paccesHus, NHHAMHYECKOE COMNPOTHBNEHHE H TeM-
nepatypHbifi KoadhHuLKEeHT HanpsKeHHs cTabuIH3aLHH.

Hanpsxenune, npu KOTOPOM NpPOHCXOAHT 3J€KTPHUYECKOH mnpoboii u
KOTOpoe MOAJepIKHBaeTCs NOCTOSHHBLIM Ha 3ax<HMax cTaGHIHTpOHA,
HasniBaercs Hanpascenuem crabuausayuu Ueg,. Tlockonbky Hanpsike-
HHE 3ABHCHT OT TeMneparyphbl p-n-mepexofia, 3a HOMHHAaJbHOE Hanps-
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yenne crabunusaunn Uty npunumaiot sHauedne Ucy npu 35‘1&anuux
YCNOBHSAX OXJaX/J€HHS H HOMHHAJIBHOM TOKe CTAGHIHTpOHA ler

JlonycTHMYIO MOILHOCTb PACCESIHHA YCTAHABIHBAIOT HCXOAS H3 TpO-
[ONMKUTENABHOrO pexxuMa paboThl AJl KaXAOTO THNA CTAaGHJAHTPOHA.
3Hayenne 3TOH MOILHOCTH 3@BHCHT OT MJIOLIAAH p-n-nepexoiad, KOHCT-
PYKUHKH TENJOOTBOAA M HHTEHCHBHOCTH OXJIaXAEHHS.

JluHaMHuecKoe CONPOTHBJIEHHE XapakTepHayeT H3MeHeHHe Hanps-
JeRrHs Ha cTaGHIHTPOHE NPH HEGONBLIHX H3MEHeHHsX TOKa lcr W mo-
CTOSIHHOH TeMmnepaTtype eFo CTPYKTYphI. _

Hanpsixenne ctabunusauu Uqr BO3pacTaeT ¢ yBeTHYEHHEM TeMmme-
paTypbl p-n-nepexopa. Crenenb M3MeHEHHS| HANpsAXEHHA crabuan3a-
MM NpH MOCTOSHHOM 3HAYeHHH TOKA XapaKTepH3yercsi Temneparyp-
HbIM KO3(QHIUHEHTOM CTAaCHIH3ALHKH.

B snexTpuuecKHX annapaTdx ANs cTaGHIH3ALUHH HanpsiKeHHs OAHH
HJH HECKOJBKO MOCJe0BaTeNbHO COEAHHEHHbIX CTaGHIHTPOHOB BK/IO-
yaioTcs napainensho narpyske (puc. 100). Ilpn nameHenuu BXOAHOTO
HanpsXeHHs TOK, NPOXONALIKA uepe3 cTaGHIHTPOH (cTabuauTpoOHBI),
H3MEHSETCS, a NajieHHe HANpsAXKeHHs HA cTaGHaHTpoHe (CTAaGHAHTPO-
Hax) ocTaeTcsi HensMmeHHBIM. CJlelloBaTeNbHO, HarpsXenHe Upnx Ha
pesucTope Harpysku Ry H TOK B HeM Iy OyAYT nOCTOAHHBIMH..

KpoMe 1010, CTaGHJIHTPOHEl HCMOJB3YIOTCS B KAU€CTBE YYBCTBHTE b
HOro 3J€MeHTa, pPearHpyiollero Ha H3MeHeHHe HanpsiKeHHs. B 3atoMm
cnyyae cTaGHIHTPOH BKJIOYAETCS NOCNEAOBATENBHO C KaTyuko# an-
napara (npu6opa). Ecan nonseanenHoe HanpsieHne MeHblie Hanps-
JKenusi cTaGuH3alHK, CTAGHJIHTPOH 3aKphIT .M B LenH npu6opa ToKa
ner. Korna Hanpsixerue NpeBbICHT HampskeHHe CTaGUIH3AlMH, CTa-
GHAHTPOH HauyHeT NpoNyCKaTh TOK. i

T pan3ucTop — 310 NMONYNPOBOJAHHKOBBIK MPHOOpP € 3MEKTPOHHO-AbI-
POYHBIMH TepeXoAaMH, HMEIOWHA TpH HiK Gonee BHBOAOB H NO3BOJA-

Puc. 99. Ycaopuoe rpadmueckoe obosua-  d) b)) Iph
yenue craGHAMTPOHA (@) M erc BOJLT-BM-
nepHan xapakTepucTHka (G) -
b MoK i
Puc. 100. Brmouenne ctaGHANTPOHOB: w;a*__
a, 6 — pna cTaOHAH3ALHH HANPRMEHHA HA HA-
rpy3xe; 8 — B XKa%eCcTBE YYBCTBHTENLHOrO 3Je- Uf
MEHTA, DEarHpywillero Ha H - ’ >
HHE
Vodp 7 Uy
- > 7 max
! T} €
& —Ir_::" e — i L
+) B 4 —}—s¢
RWﬁ ‘# = L Rw R’ gl ’:
= ZE‘ " = J et J U x
S d = I
)z CLM Ll FRP 121
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' JoUMil OCYLLECTBASTh YCHIEHHE H TeHepHPOBaHHE 3JIEKTPHUECKHX CHT-
HaJNoB, a TaKke KOMMYTalHlo sJekTphueckux nenefi. Cornacko cran-
napty ofo3HayeHHe TPAH3HCTOPOB, KAK H NHONAOB, COCTOHMT H3 LIECTH
371eMeHTOB.

Iepsrifi 3MeMeHT onpenensieT HCXOAHBIA MaTepHas: repmanuii 060-
anavaetcs 6ykeoi I' wam uudpoht 1; xpemunit —6ykBoit K unn und-
poit 2. Bropoii aniement Gykpennbifi: 6yksa T o6osHayaer 6unossipHLIf
TPaH3HCTOP, ¥ KOTOPOrO TOK O6YCJIOBJIEH JIBHMEHHEM OCHOBHLIX H He-
OCHOBHBIX HOCHTeJieHl 3neKkTpuyecKux 3apsanop; 6ykea Il oGosHauaer
MOJIEBON TP@H3HCTOP, ¥ KOTOPOro TOK CO3[aeTcs TOJNBKO OCHOBHBIMH
HocutensiMu. Tperufi anement unQpoBoi, onpefiensieT MOLIHOCTHYIO H
YacTOTHYIO XapaKTepHCTHKH TPaH3HCTOPOB.

I'paunyuan vactora, MI'u <3 3-30 >30
Tpethii anemenT 0603HauEHHR 1 2 3
TpausucTopa Manofi mouwmocth (P-<0,3 Br)

To xe cpennefi momuoctn (P=03..1,5 Br) 4 5 6

To e 6oavwof MowroetH (P>1,5 Br) 7 8 9

L]

YeTtpepThifi, NATHIA H LIECTOH 3JIeMEHTHl MapKHPOBKH OMNpesessiioT
NOpSIHKOBEIfi HOMep pa3paboTKH H HOMEpa napaMeTpHYeCKHX Tpynm.

TpaH3HCTOp COCTOMT M3 Tpex cMexHbix obaacrefi (prc. 101), pas-
nenexnbix nepexofamu. Cpenniolo ob6aacte, 06pasoBaHHyI0 MOJYNpo-
BOAHHKOM ¢ MApeHMYLIECTBEHHO 3JIeKTPOHHBIM HJH JBIPOYHBIM THIOM
NpOBONKMOCTH, HasbiBaloT 6a3oll (ocnosanuem). K Gase c mByX cTo-
POH MPHMBIKAIOT 06NACTH ¢ NPOTHBONOJOXHBIM THIOM NPOBOAHMOCTH.
Kpaitusis o6nactb, sBAsiiolasics HCTOYHHKOM HEOCHOBHBIX HOCHTeNeM
3apANOB ANA 6asbl, HA3LIBAETCH 3MUTTEPOM. DJNEKTPOHHO-IbIPOYHBIA
nepexon Mexay sMuTTepoM H 6asoifl HasbpiBawT IMuUTTepHbiM. BTopas
KpafiHas o6sacTe, KOTOpas H3biMaer M3 6asbl HEOCHOBHbIE HOCHTENH
3apANOB, HASLIBAETCA KOANEKTOPOM. DNEKTPOHHO-ABIPOYHBIA nepexol
MeXIY KOJJNEeKTOPOM H 6a30fi Ha3blBATCHA KOAAEKTOPHBLM.

Ecau Gasa o6aagaer 37eKTPOHHOH NPOBOJHMOCTBIO, TO TPAaH3HCTOD
uMeeT TN p-n-p; ecnu 6asa obnamaeT AbIPOYHOM MPOBOAHMOCTBIO, TO
TpaH3HcTOp MMeeT Tun n-p-n. Hanpapilenne Toka H NolspHOCTh BHeI-
HHX HCTOYHHKOB HanpsiKeHHs [JA STHX THNOB TPaH3HCTOPOB NpPOTHBO-
NOJIOKHBIE, COOTBETCTBEHHO OT/JAHYAIOTCA YCJoBHBE rpadHueckHe o60-
3HayeHHs (B 3THX 0G03HAUEHHAX CTPENKH y 3MHTTepa nokKasbiBaloT
HanpabJleHHe TOKa).

Tpansucropel Moryr pa6orath B TpeX peXHMax: akTHBHBIA, Korja
OfHH M3 p-n-NepexofoB 3aKphiT, @ BTOPOH OTKPHIT, OTCEYKH, Korjaa o6a

a 3 K 03 K
—{ s 7|7 F===4 7 |Z| 7 f=— Puc 101. Crpykrypn o6aac-
L I ], Tef KpHCTanna TPaH3HCTOPOB
% b -ﬂ 5 3 5-[1 I K W ycnosuwe rpaduveckue

0003Ha%eHHA HX:

& — TPEWIHCTOPBl THNA pP-R-p;
6 — TpaH3HCTOpH THNA A-p-n;
3 — aumurrep; K — KOANEKTOD:
B — 6a
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Pre. 102, O6wuii Bun Tpan3ucTopa:

I — KOnnekTopHeuiR BHIBOA; 2 — HIONKUHON-
Han BTyJKa;, § — Kopnyc; 4 — THOKHR ane.
xrgon‘. 5 — KpHCTanan repMauHa, 6 — rug-
KHMA 3nexkTpol, 7 — ocHoeanHe; § — Oaao-
Bbifl BBIBOA: ¢ — BLIBOJA 3IMHTTERA

4

Puc. 103. Bknwouense Tpan3ucTODOB
THA pP-n-p N0 cXeMe c OOUINM 3MMT-

TepoMm
(+)2‘—-‘ "g
N
N r'g
\
e

nepexofia 3aKphiThl H Yepes TPaH3HCTOP NMPOXOAHT Manbil O6paTHBIA
TOK; HachllleHHs, Korga o6a nepexofa OTKPLITHl H Yepes TPaH3HCTOP
HaeT GOJBILOM TOK.

AKTuBHBII peXHM HCNOJMBL3YIOT npH paboTe TPAH3HCTOpA B YCTPOH-
CTBAaX YCHJIEHHS H TeHepHpOBAHHA 3/NEKTpHuecKuX KoseGaHuf, a aBa
APYTHX — MPH NPHMEHEeHHH TPAH3HCTOPA B KJIOYEBOM pEXHMe B Kauye-
CTBE KOMMYTHpYIOLLEro anemenTa 3jekTphueckux ueneii. Ha puc. 102
NOKa3aH TPAH3HCTOP, COCTOALIKA M3 Kopnyca 3, B KOTOPOM CO3aH Ba-
KYYM HJIH OH 3aMnoJiIHeH HHepTHbIM rasoM. Kpuctann repmanns § kpenst
Ha TeNJOOTBOASILEM OCHOBAHHH 7 M COEQMHSIOT THOKHM 3JeKTpoaoM 4
C KOJUIeKTOPHBIM BHIBOAOM I, MPOXOASIIHM Yepes H3OJNAUHOHHYIO BTYJI-
Ky 2. AHaJOrHYHO BBINOJIHEH BHIBOJ 3MHTTEpa 9 ¢ rHOKHM 3/I€KTPOAOM
6 u Gazopblit BHIBOJA 8.

Hanuyue Tpex BBIBOJOB y TPaH3HCTOpPOB 0OYyC/OBJHBAeT TPH BO3-
MOXKHble cXeMbl BKJioueHHs. B 3aBHCHMOCTH OT TOro, Kakod H3 3JeK-
TPONOB ABAsETc OoOLIMM, CXeMBl HasblBaloTcs ¢ obwell 6asol, ¢ 06-
WUM KOANEKTOPOM, € OOLuM IMUTTEPOM.

HauGosee pacnpocTpaHeHHOH H NpHMEHAEMOH B TENJOBO3HBIX am-
naparax siBnsiercs cxema ¢ o6uum sMuTTepom (puc. 103) kak nawowas
HauGoJbllee ycuieHHe no Toky H mouwHocTH. [lpu 3Tol cxeme Hanps-
JKeHHe TIHTAHHA NOMBOAMTCA K LENH 3MHTTEP-KOJJIEKTOP, COeHHEeHHOM
Tioc/IejoBaTeIbHO ¢ Harpy3kofl Ry, HanpsikeHHe YNpabJeHHS THPHCTO-
poM U,s monsoauTcs K nepexofly sMHTTep-6asa. Takum ofpasom, Ha-
npsixenne ynpasjeHus Tpansucropom Uss wan Tok 6asbl [ ABAAIOTCS
NIl TPAHSHCTOPA BXOJAHBIM CHTHAJIOM, KOTOpBIH ynpasJisieT TOKOM Bbl-
xona Iy

Tupuctop npefcTasisieT co6ofi NOJNYNPOBOAHHKOBBIA npHOGOp, HMe-
10LLHEA YeTHIPEXCJOAHYIO CTPYKTYPY p-n-p-n ¢ TpeMs p-n-iepexoiiaMH H
OIHHM YNpaBJsiowHM 3nexTponoM (puc. 104). XapakrepucTuka THpH-
cTopa 6JiH3Ka K XapakTepHCTHKe HIeasbHOro KJoud, OH MOXKeT Haxo-
JIHTBCS B OfAHOM M3 JBYX BOSMOXKHBIX COCTOSIHHH: 3anepToM, Koraa co-
TIPOTHBJIEHHE €r0 OYeHb BEJHKO (COTHH KHJIOOM), H OTKPLITOM, MpH KO-
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TOPOM CONPOTHBJIEHHE €r0 He3HAayHTeNbHO (coThle Joanm oma). 3ITH
CBOWCTBA, a TaKkXe BHICOKHH K.N.A., GbicTpojeficTBHe, BHICOKAs HalexK-
HOCTb, NOCTOSIHHAA FOTOBHOCTh K pa6oTe B Manbie yaejbHble TaGapHThl
NO3BOJISIIOT CYHTATH TakHe NpHOOpH HaHGo/Nee nepeneKTHBHBIMH KOM-
MYTHPYIOLIHMH YCTPOACTBAMH.

Kpafinas p-obnacte THpHcTOpa HaseliBaercsi aHomom A, kpailuss
n-obnacte — katofioM K, cpexuue obnactu HasblBalotes Gasofi. K aHo-
AY noJcoefHHseTCA MOJOMHTENbHBIH NOMIOC HCTOUHHKA TOKa, K KaTo-
Ay — OTpHLaTeNbHBIH. Ynpasasiowuft 3nekTpos ¥ noacoenuusiercs K
6ase ¢ p-npoOBOAHMOCTHIO.

ITpu oTcyTCTBHH HanpsXKeHHs B LeNH YnpaBleHHs THPHCTOP 3anepT.
Ilns nepepofa ero B OTKPLITOE COCTOSIHHE B LieNb YNpaBJjeHHs NOAaerT-
Csl HMINYJIBC HANpPSIXKEHHA C NMOJAPHOCTBIO, YKasaHHoH na puc. 104. Ha-
npsixeHHe, NPHJIOKEHHOe K LeNH ynpasJjeHHs, NHTaeT NoTeHUHaJ bHBIH
Gapbep sMuTTEpHOro nepexona /13 W yBeNHYHBAET TOK U3 3MHTTEpa Mg
yepes 6asy p, u nepexof /12, [lputok NONOMHHTENBHOTO YHCJA 3JEK-
TPOHOB uepe3 KoJIJIeKTOpHBIH nepexon B 6asy n; BBI3BIBA€T CHHIKEHHE
NoTeHLHa/Ma B HeHl H, KaK clieficTBHe 3Toro, ypelnuenne auddysuonno-
ro moToka Jbipok uepes nepexon [11. Eciu Tok B uenu ynpaBJieHHs
pPaBeH HJIK Bbillle 3HAYeHHA OTNHPAIOLLero ToKa, TO THPHCTOP NepeKJio-
yaeTcsl H3 34ANEPTOrO COCTOSAHHA B OTKPHITOE.

llocne oTnupanus THpHCTOpPA YNpasAsiolWKil 31€KTPOL TEPSeT CBOH
ynpasJsiiouiie cBOACTBA, H THPHCTOP MOXET HAXOAMTBCA B OTKPHITOM
COCTOSIHHH JIO T€X nop, MoKa NnpAMOH TOK, NPOXOASHi Yyepe3 Hero, He
CTaHeT HH}Ke HEeKOTOPOr0 MHHHMAaJIBHOTO TOKa, Ha3blBaeMOTO TOKOM
ylepiaHus. :

Bxniouenne THpHCTOPOB € NMOMOLILIO YNpaBJsOLIEro 3JeKTpojia Mno-
3BOJIS€T OcyLecTBHTE (P)a30BOE PeryHpoBaHue AJHTENLHOCTH NpoTeKa-
HHsl TOKa B pabouyio 4acTb MEepHOLA MepeMeHHOTO HanpsiXKeHHs, NpH-
KNaJBblBAEMOTO K LE€NH aHOJ — KaTOfA THPHCTOpPAa, H KOMMYTHPOBAaTh
Gonbllike MOLIHOCTH B aHOJIHOM LeNH NyTeM BOsAHCTBHA YNPABJISIIOLIH-
MH CHTHaJlaMH MaloH MOLIHOCTH. .

Ilns nepeBofa THPHCTOpPa B OTKJIOYEHHOE COCTOSIHHE HEOGXOAHMO
CHH3HTb NpAMOH AHOLHBI TOK A0 3HAueHHs MeHbLIEro ToKa yHepika-
nusl. [Ipy HCNoONB30BaHHK THPHCTOPOB B LENSAX MepeMeHHOTO ToKa 3a-
NHpaHue THPHCTOPA MPOHCXOOMT ABTOMATHYECKH B KaXAbBIA nepHox
nocJie NPHAOXKEHHS 06PaTHOrO Hanpsi>KeHHsl.

B uensx nocrofiHHOro ToKa ANs OTKNKOYEHHS THPHCTOPA KHCMOJb3Y-
IOT CXeMbl HCKYCCTBEHHOTO NPHHYAHTEJbHOI'O 3anHpaHHsi THPHCTOPOB
€ MOMOLUBIO BCTPEYHOTO HATPAKEHHS.

aq m nz n3
A X
EA DA

Py
Hy
+
Puc. 104. CrpykTypa o6nactefi XpHcradia THpHCTOpa (@) M ycnoBHoe rpaduyeckoe

obo3navenue ero (6):

A — anop; K — xatopn; ¥ — ynpasasiommf sAexTpon
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MaruuTHeM yceunutenem (MY) Ht
Hasnpaercs GeCKOHTAKTHblE 3neK- & borr

TPOMOZHUTHBUE annapar, nosponsa- 4 W

IOUlf IJ1a8BHO H3MEHATh NepeMeH- 11 |#t I, U.
HBlHl TOK 32 cueT H3MeHEeHHs HHOYK- ; ! ,' H— 42

THBHOTO CONPOTHBJIEHHA KaTYIIKH C 75 Chor
¢GeppOMarHHUTHBIM  CEpPAEYHHKOM. . Ry

MarHuTHEIE YCHIHTEIH AensATca Ha K2
npocTteie (6e3 oGpaTHoill cBf3H), €
ob6paTtHOff CBA3BI0 M penedHble.
IMpoctoit MY Bxatouaet B ce6s aBa P",f,'l ugrtg.“Cxeua NPOCTOrO MarHHTHOTO
cepieyHnka M3 (GeppOMarHuTHHX ¥© - )

matepuanos (puc. 105) u 06MOTKH gﬂ;ﬂ"&ﬁ:ﬁﬂ“ﬁ’[”ﬁ&gﬁoﬁ e

nepeMeunoro H MOCTOAHHOTO TOKA. paGounx obmorok; U _ — HanpmKenwe nH-

OGMOTKH NepeMEeHHOro TOKa mnpH- Tanws; [, — Tox B uenn paGounx obmorok

HATO HasblBaTh paboOYHMH O6MOTKA-

mu OPIl u OP2, OHH HMEWT OAHHAZKOBOE YHCJO BHTKOB H BKJIOYEHH
BCTPeuHO; OGMOTKH MOCTOSIHHOTO TOKa — 06MOTKaMu ynpasienus OY.
OGMoTKa ynpaBJieHHsl oXBaTbiBaeT 06a cep/leYHHKA H noJyyaer nura-
HHe OT HCTOYHHKA NOCTOSHHOTO ToKa. Tok pabouell OGMOTKH fBJSETCH
BbIXOAHbIM cHruasom. [Turanue paGoueli nenH NpoOH3BOAKTCSA OT HCTOY-
HHKa NepemenHoro Toka. Ilpunuun neficreus MY ocHoBaH Ha Henosib-
30BaHHH CBOMCTBAa HachilleHusi (pEppOMArHHTHOTO cepleYHHKa. YpoB-
HeM HaCBlIEHHsl CEepAEYHHKA MOXXHO ynpaBjsiTbh, H3MEHAS NOAMAarHu-
YyHBaHHE ero nocrosHHbiM TokoM [y. Ilpu 3tom 6yayT H3MeHATHCA
BLIXOHble napameTpbl: Tok [p n nanpsixenue Uy, Tok pabouel 0GMOTKH
onpepensieTcsA no sakoHy OMa a2 Henu nepeMeHHoOro Toka

—
L=u1) X2+ R,

rae R — akTHBHOE cOMPOTHBJEeHHe paGoyed LenH, BKMIOYaRA HarpysKy,
Xp — WHAYKTHBHOE CONPOTHBNeHHe paGovelt 0GMOTKH.

Hanuune HHAYKTHBHOTO CONpOTHBJEHHA B 06MOTKe 06yc/iOBJHBa-
eTCH 3.1.C. CAMOMHAYKUHH er. DTa 3.4.C. Bceria HHAYKTHpYeTcs B BHT-
kax o6MOTKH nop jeficTBHEM H3MEHSIOLlerocsi MarHHTHOro MOTOKA, Bbl-
3BaHHOTO nepeMeHHbIM ToKoM. Hanpasnena 3.4.c. caMmOHHIYKUMH BCer-
na Tak, 4ToObl NMPENATCTBOBATH H3MEHEHHIO TOKA. DJIeKTpOABHIKYIIas
CHJIa caMOHHAYKUHE TeM GoJjbule, 4eM GoJibileé CKOPOCTb H3MeHeHHs
TOK2 B BUTKAX HJIH NPOHU3BIBAIOLIEr0 HX MATHHTHOTO MOTOKA. DT CKO-
POCTb 3aBHCHT OT YaCTOTHl NepPeMEHHOTo TOKa f.

Kpome 3TOro, Ha 3HaveHHe 3.4.C. CAMOHHIYKUHH BIHAIOT YHCIO
BHTKOB, FeOMeTpHYECKHE pa3Mepbl H MaTepHaJs cepliedHHKa. TO BJHSA-
HHe XapakTepH3yeTcsl HHAYKTHBHOCTBIO L:

2
wySe
Le=pg—,
I
The Ma— abCONIOTHAR MarTHHTHAR NpOMHUaeMoCTh, [H/M;
Wp — YHCAH0 BHTKOB pabousfi 0OMOTKH;
Sg — nAouaik NONEePeYHOTo ceYeHHs CceplevuHHKa, M’;
lc — cpeguAs AaHHA NYTH MATHHTHOTO NOTOK2 B CEPUEYHHKE, M.
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Yncno BHMTKOB, MJOWANb MONEPEYHOTO CeYeHHS M CPemHssi AJHHA
NYTH MarHHTHOTO NOTOKAa AJA Kaxpaoro tHna MY sensioTcs moctosH-
HBIMH, H TOJIBKO MaTHHTHAs POHHL@EMOCTb [ HMEeT nepeMeHHHe 3Ha-
yennsi. CiefloBaTeNbHO, HHAYKTHBHOCTD OGMOTKH, 3 3HAUMT, H HHIYK-
THBHO® COMpOTHBJEHHe (NpH HewsMeHHOH uyacToTe f) onpepensoTcs
MarHHTHOA NPOHHLAEMOCTLIO ceplieyHHKa. AGCONIOTHAasih MarHHTHas
NPOHHLAEMOCTE Ma XaPAKTEPH3YET MarHHTHble CBOHCTBA Cpefbl, T. €.
Pas3HYHY10 CMOCOGHOCTH CO3/laBaTh MArHHTHHIL notok., MaruuTHas
TIPOHHLAEMOCTb BAaKyyMa pg HAa3blBAeTCA MA2HUTHOL nocrosnxotli, Mar-
HHTHas NpOHHLaeMOCTb MarepHana p— Ge3pasMepHasi BeJHYHHA, MO-
KasblBaollasi BO CKOJIBKO pas aGCoJIOTHAsi MarHHTHAS MPOHHLAEMOCTh
A2HHOTO MaTepHana pa GoJiblile MaTHHTHOR MOCTOSHHOM Mo, T. €. u=
=Ma/po. MarnuTHas npoHunaeMocts (peppoMarHHTHLIX MaTepHaJIOB
(enesa, HuKkens, KO6AbTa H MX CIJIABOB) B ThiCAYM pas GOMbIIE Mar-
HHTHOH NPOHHIIAEMOCTH BaKyyMma.

Ilpn ysenuuenun Toka ynpasnenus Iy yBenuumBaeTcsi HanpsiKeH-
HOCTb MarHuUTHOrO nois /{ W yMmeHblIaeTCst MardHTHasA NPOHHILAEMOCTD
1, @ cnenoBaTeNbHo, H a6CONOTHAA NPOHHILAEMOCTD Ma. STO NPHBOAMT
K yMeHBLIEHHI0O HHIYKTHBHOCTH L M HHAYKTHBHOTO conpoTHBA€HHs Xy
H yBesnuveHuio paboyero ToKa.

Korna Tok ynpasnenus papeH Hymo, cepneuHnk MY HeHamarsu-
UeH H ero paGoune OGMOTKH HMEIT GOJbIIOe HHAYKTHBHOE CONpPOTHB-
Jienue, no3TomMy pabouuid TOK GyHeT MaJ, ero HasbiBalT TOKOM XOA0-
¢1020 x00a MYV. Ilpu yBesnueHHH Toka ynpapJieHHsi NPOHCXONHT NOA-
MarHuuHBaHHe ceplieyHHKa, u pabounit Tok MY ysenuuusaercs. Cpen-
Hsifl YacTh XapakTepucTuku ynpasnenus MY (puc. 106) 6auska k nps-
MOJTHHEAHOH, MO3TOMY NpH HeGOJBIIOM H3MEHEHHH TOKA ynpaBJeHHs
NPOHCXOAHT PE3KOe H3MeHeHHe paGoyero Toka.

YBennuuBas MOAMAarHHYHBaHWE CEPEYHHKA MOCTOSHHBIM TOKOM,
MOXHO IOBECTH €ro 0 COCTOSIHHSA HACBILIEHHS, IPH KOTOPOM MarHHTHAs
NPOHHLAEMOCTD, @ CJIElOBATENBHO, H HHAYKTHBHOE CONPOTHBJEHHE pa-
6ounx o6moTok Xp 6YRyT HesHaunTeNbHBIMU. B 310 Bpems Tok B pa6o-
el uenu Gynet HaHOOJBIUMM H ONpELe/ISIeTC TONLKO €€ AKTHBHBIM CO-
NIPOTHBJIEHHEM.

Iee paboyne 06MOTKH MY HMEIOT paBHOE YHCNIO BUTKOB H BKJIOYE-
HBl BCTPEYHO AJIa TOro, 4To6bl 3.4.c. 0T paboynx O6GMOTOK APYr Apyra
KOMINEHCHPOBAJH.,

OcHoBrbiMH napameTpamu MY sBasifoTcs Ko3duLHENTH yeuneHns
TOKa H MOWHOCTH. KoapduileHT ycusieHHna ToKa ecTb OTHOLIEHHE H3-
* MeHeHHs] paGoyero TOKa K COOTBETCTBYIOLIEMY H3MEHEHHIO TOKa ynpas-
JIeHHs.

Kosdppuument ycunenus MOUHOCTH €CThb OTHOLIEHHE BHIXOJHOMN
MOILHOCTH paGoyero Toka K MOIMHOCTH, noTpe6iasemofi 06MOTKaMu yn-
paBJieHHus.

Maznurneul ycunurens ¢ oSparnod c6A3bt0. ITH yCHIWTENH NpH-
MEHSIOTCA [/l nojlyyeHusi GOJBIIHX 3HauyeHuil Ko3()HIHEHTOB ycHJTe-
HHA 10 MowHocTH. O6paTHOM CBA3LIO HasbiBaeTcsi BO3fAeACTBHE yNpas-
J5ieMOil BeTMYHHBI Ha BXON CHCTeMbl ynpasnewus. B MY o6pathoii
ceAsbio (OC) sBasieTcs MCNONB30BaHHE BBIXOAHOTO BHINPAMIEHHOTO
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NPOCTOrN0 MATHHTHOIO YCHJAHTER!

I,, — TOX YnpaBieHHN; !:F,, -— M.A.C. ynpas-
newus; I, — paGosuft Tox; I,, — Tok xO-
JIOCTOro XoAa

Puc. 107. Cxema MarHEMTHOIO YCHIHTE-
JH € BHXONOM Ha NOCTORHHOM TOKe: "
a — ¢ BHeWHed aTuoft mﬂSIsrlO: %6 - ,3'-:
BHYTpenned aTHOR CBA3ILIO; — ofimoT-

Ka ynpanmolfg; OP! w OP2 — paGoune 06- I \
MotkM; OC — ofmoTka o6patHoft cBsam; v

R, — peauctop Harpysku; R, — pesHcTOp e y
ofpatHoft cessw; U _— manpskenne nra- (zﬁl) . (I"})
HHR paGognx o6MOTOK

Puc. 106. XapaxtepucTika ynpabBJieHHs Ip T

a) J)
Ht
P
ol ML aclli p
f‘ A1
i +
_ 2
Eh:»—'ﬂﬂz
1l

TOKa pabounx o6moTok I, nnsi ero moamaruuuusauus. Ecam nogmar-
HHYHMBaHHe TOKOM [p yCHNIHBaeT noimarHuuuBaloniee neficTBHe 06GMOTKH
ynpasJieHusi, TO TaKylo 06paTHYIO cBA3b MNPHHATO HA3LIBATH MOJOMKH-
TenbHOf. Eciin peficteue ToKa ocnabnser peficteue o6MOTKH ynpasJe-
HHsl, TO Takas o6paTHas cBA3b Ha3blBaeTcs OTpuuaTeNsHOH. [ToBpimre-
HHIO Ko3(dHuHeHTa ycHJIeHHS CNOCOGCTBYET TOJMBKO MOJOMHTENbHAS
obparHas cBsisk. Ilo Texunyeckomy ucnonsennio OC pasauuaior MY
¢ BHelIHe#,, BHyTpeHHeH H cMeXHOH Oo6GpaTHOM CBA3BIO.

Breltss o6paTHas cBA3b BBHINOJHSETCS NPH NOMOLIH  OTAeNbHOR
o6MoTKH. B 3aBHcuMocTH 0T cnoco6a BKJIOueHusi o6MoTkn OC pasnu-
yaioT cxembl MY ¢ ofpaTHo#ll cBS3bIO NO TOKY K HanpsiKenuio., Jlefict-
BHE BHeWIHeH o6paTHOM CBASH MOXHO H3MEHAThb NPH NOMOLIH Pe3HCTO-
pa ¢ nepeMeHHLIM CONMPOTHBJEHHEM.,

Bhytpennssa OC ocymecrsisiercss nefACTBHEM BbINpSIMAEHHOTO BH-
XOAHOrO TOKa, NporeKkaolero no pabounM o6MoTkam. B 3Tom cayuae
paboune oGMOTKH COEHHAIOTCS ¢ JABYXMNONYNEPHOAHBIM MOCTOBBIM Bbi-
npsimutenem. Ilpu Takolt cxeme ycunutens s Kaxno# pabouedl 06MOT-
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K€ TOK MPOXOAHT TOJbKO B OfiHOM HampasJyieHuH (puc. 107). CoznaBa-
eMBbI NpH 3TOM B KaMJOM cepiieYHHKe MarHWTHBl notok Gyner ckiaa-
ABIBAThCS ¢ MAarHHTHHIM TMOTOKOM OGMOTKH YIpaBJieHHS, YCHJIHBas
noJiMarHHYHBaHue cepiieyHuKa. B peaysnbrate mnoayuaercs [LBOMHOE
nocjefoBaTeNlbHOE YCHJIEHHe: MOAaB B OOMOTKY YNpaBJeHHs BXOAHOM
CHrHall MaJioli MOLIHOCTH, NOJYYHM Ha BeiXome MY BbIXoZHOH CHTHan
Gonplueli MOLIHOCTH. 3TOT BO3POCIIHA BHIXOJAHOH TOK B paGoumx of-
MOTKaX BblablBaeT NONOJHHTENBHOE NoJAMarHH4YKHBaHHe cepieyHHKa, Co-
npoBoxnaemoe eme OGOJBUIHM BO3pacTaHHEM BBIXOZHOTO CHPHAJa.
MaruuTHbI ycHAHTeNb ¢ BHYTpeHHefi o6paTHOH CBA3bI0 HasbIBAIOT
MarHHTHBIM YCHJHTeNleM C CaMONoAMAarHH4YHBaHHeM (c caMoHachlile-
HHeM). MarHuTHBI/l YCHJINTENb ¢ CAMONOAMAarHHYHBAHHEM H BLIXOJO0M
NOCTOSIHHOTO TOKA Ha3bIBAIOT aMIJIHCTATOM.

KonTpoastsie sonpochi

. OcHOBHHE 3/1IeMEHTH GECKOHTAKTHHX annapaToB.

. YeTpoficTBO ¥ NPHHLHN paboTH cTaGHAHTPOHA.

. ¥YetpoficTBo ¥ NpHHUMN paGoTw TPaH3HCTOPA.

. ¥erpofictBo B npuHUHR paboTH THPHCTOPA.

. Ilpununn paotnl npocTefiluero MarHHTHOIO YCHAHTE/S.

. IlpHHuHN paGoTH MAarHHTHOTO YCHAHTENR C 06paTHON CBA3LIO.

N LN e GO B =

6.2, BECKOHTAKTHBIE PErYJIATOPbLI
HANPAXEHUA

Peryastop BPH-3B ycraHosnen Ha tensiososax 2T310J1, 2T3210B,
2T310M, TOM2. OH cayKHT [Jsl MOAAEpMHAHHA HaNPsiXKeHHS BCNOMO-
ratenbHoro reHepatopa B npefenax 7541 B. Perynstop Hanpsixenns

( N

\ )
4 75 N
;. Togh Doyt i@@

\ =

Puc. 108. INamens sesanm peryasropa Pre. 109. Ilanens npaBan peryaHTopa
ranpsxennn BPH-3B Hanpsaxeurn BPH-3B
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Puc. 110. OcroBanne peryantopa nanpsixensss EPH-3B

¥uMeeT GJIOYHYI0 KOHCTPYKLHIO, COCTOSLIYIO H3 OCHOBaHHA, JIeBOH H
npaeofi naHenefi. 3aKpbiT PErysiTop MeTaNJIHYECKHM KOXYXOM, HMe-
IOLIHM BeHTHJALHOHHBIE OTBepcTHA. B KoXyXe peryasitopa uMmeercs oT-
BepcTHe, Yepea KOTOPOe OCYLLECTBJSAeTCH KOppPeKTHPOBKA HanpsiKeHus
noreHuHoMerpom R2.

Ha nepofi nanenn (puc. 108) cMOHTHPOBaHBI CHJIOBbIE 3JIEMEHTHI:
Tupuctop T4, koupeucaropel Cl, C2, mwonwt [J10—/12, npoccenn
Apl, Ap2. Ha npdeoii nanenn (puc. 109) cMOHTHpPOBaHBl 3/€MEHTHI
H3MepHTeJNbHOrO opraHa (Ha neyaTHoM nuate), TpausHctop T3, cra-
6unntpol TS, pesncrop RZ, koumencartopn C3, C4, mwonn 19, /114,
A15, 417, 418.

Ha ocuoBauuu (puc. 110) cmontupoBaHsl pesnctopel R6, R7, nepe-
XOAHble pasbeMbl, C MOMOILBI KOTOpPHIX JieBas W mpaBas naHelHu co-
€/IHHAIOTCA C OCTaJIbHBIMH 3JIEeMEHTAMH PEerysiatTopa u Mexay coboil u
pasbeMOM, KOTOpPBIM PeryJsTop COefHHseTcsl C 3JEKTPHUECKOH Lenblo
TensoBosa. [lo ¢yHKuHOHANIBHOMY Ha3HauEHHIO B PEryJATOpe YCJOBHO
MOXHO BbIe/IHTh H3MEPHTEJbHBIH ¥ PeryJHpYIoUHi OprasH.
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HN3meputenbHblii  Oprai npea-
Ha3HaueH I H3MEePeHHs OTKJOoHe-
HHS HanpsiXeHHUsi BCIOMOTaTeNbHO-
A6 2 R7 + 1o resepaTopa Bbillié YCTaHOBJIEH-
AF  Horo 3HauenHs. HamepHTenbHbIH
i - OpraH COCTOHT H3 CTaGHJHTPOHOB
Ary JA3 (16), /14, 15, TpaH3HCTOPOB
a5 T1, T2, T3, nwonos A1, A2, A7,
pesucropos RI°, RI; R3, R4, RS,
notennuomerpa R2 H KOHIEHCATO-

¢ pa CI (cMm. puc. 112). Usmepurenp-

Hplii OpraH co6paH no  MOCTOBOH

Puc. 111. Cxema MynmbThBHOpaTopa pe- cxeme, B KOTOpOH cTaGH/IH3HPOBaH-
ryantopa wanpmxenun BPH3B —  poe panpskenue na crabunmtpoHe

A3 ([6) cpaBruBaeTcs ¢ Hanpsxe-

HHeM MeXny 3axuMom f2 u [BHXKKOM NOTeHUHOMeTpa R2, H3MeHsIO-
IHMCA ¢ H3MeHeHHeM Hanps)KeHHs BCNOMOraTe/lbHOTO reHepartopa.

Cra6uautpounl [J4, 15 (cm. puc. 112) nenonesyores B KauecTse
Tepmokomnencatopa. IloteHunomerp R2 cnyXMT AR HACTPOHKH pe-
ryasTOpa Ha 3aflaHHOe HanpsMeHue, HHOA L7 — nsi yMeHbLIEHHA TO-
Ka yTeuku Tpausuctopa T1, quonst J1 u 2 — nns samurhl nepexonos
TpaHsucropa Tl oT o6paTHbIX HanpsiKeHHH B MOMEHTH KOMMYTalHH,
a kounencarop Cl — 07 CriaXKHBAHHA NyJbcaluil HaNpsXeHHA BCNo-
MOraTeJIbHOro reHepatopa Ha BXOJE€ H3MEepHTEeJNbHOTO OpraHa.

Perynupyionuii opraH npeHasHayeH JJa PperyiHpoBaHHs AJTH-
TeJLHOCTH NpoTeKaHusi Toka B 06MOTKe BO3GYXEeHHs BCroMorarelb-
HOTO TeHepaTopa B 3aBHCHMOCTH OT BeJIHYHHBI Hanpskenus. Peryanpy-
owufl opran coctout u3 tupucropos T4 u T5, nuonos J8—/116, pesu-
ctopoe R6—R9, craGunutponos [ 14—/15, npocceneit lpl w Hp2 w
koHpeHcatopos C2—C4 (cM. puc. 112). Perynupyrownii opran mnpep-
ctapasier cob6oft mynbTHBuOpaTtop (pHc. 111), coGpanubiit Ha ABYX TH-
puctopax T4 u T5. DnementoM ynpapJeHHsi CayxHT pesucrop R6,
o6ecneunpatomwuii oTkpbiTHe THpHCcTOpa T4. Tlocne BkNioueHHs pyGHIb-
Huka P nopaerca OTNHPAIOUIHE NOJOXKHTEAbHbIA HMNYJbC HA ynpas-
AsOLIKA 3MeKTPoA THpHcTOpa T4 uepes o6MOTKY Bo36yxnenus OB w
pesucrop R6, tupuctop T4 oTKphiBaeTcsi, B pesyJsbraTe noreyer TOK
M0 HensAiM: MJI0C aKKyMyaaTopHo# Gatapen Ab, py6unbHuk P, o6MOTKa
Bo36ymxnenus OB, Tupucrop T4, npoccens Hpl, «MHHYC» aKKyMynsi-
TopHOMH Gatapen Ab.

Mo Mepe HakanJMBaHHA 3apAja HanpskeHHe HA KoHpencatope CZ
BO3PAcTaeT H [OCTHraeT 3HAYeHHs, MpH KOTOpoM npobHBawTCcs CTa-
6unutponnt 14 u J115. B pesy.israte npo6os crabunntponos [J14 u
15 nomaercsi NONOXKHTENbHBIH OTNHPAIOIIKHA HMNYJbc HA ynpaBns-
oM snexkTpon THpuctopa T8, THpuctop TS oTKphiBaeTcs.

3apskeHHBli NONOXKHTENbHO KoHpmeHcatop C2 HauunaeT pasps-
MaThes Yepes OTKpbiBuIHfics cTabuanTpoH T5 M elle OTKPLITBIH THPH-
crop T4. Stor paspsn KoufeHcatopa sakpbiBaet THpuctop T4 myrem
NoAaun HanpskKeHHs 06paTHOH MONSPHOCTH (NOMONKUTEJNbHBIA NOTEH-
nHan npaBoit oOkAasKH KonaeHcatopa C2 mpukjanbiBaetcsi K KaTORy
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Tupucropa T4; nesas mFauaTe.ano sapsixeHHasa o6KJanaKa coejHHe-
Ha ¢ aHofioM THpHcTopa T4).

IMocne sanupauus tupucropa T4 Tok B o6MoTtke OB ymeHbluaercs,
H NpPOHCXOOMT nepe3sapsiika koHgencatopa CZ2 yepes o6moTky OB u
OTKphITHI# THpHCTOp T6. IlpH 3toMm notenuman anopa THpucTopa T4 u
“TOK ynpaBJieHHsi THpHCTOpOM T4 pacTyT, H NpH AOCTHXKEHHH YCTaHOB-
JIeHHOro 3HayeHus THpHcTop T4 oTkpoetcs, a THpuctop T6 3akpoercs
3a cyeT paspsfa KoHpencaropa CZ. B pesynbrare Bo3HHKaeT ycTo#-
YuBHIH peXHM aBTOKOJeGaHHii ¢ yacToToH f, KOTopas onpenensercs
R7 u C2. Tlepnonuyeckoe sanupaHue THpHcTopa T4 B pexxHMe aBTOKO-
NeGaHHil NO3BOJIAET OCYLIECTBJATh NEPHOJAHYECKOe OTKJIOYeHHe Ha-
TPY3KH.

Pabora pezysrstopa Hanpaxenus nocae 3anycka Ousean (puc. 112).
Ilocne 3anycka nusensi HampsiXeHHe BCNOMOraresNbHOTO reHepaTopa
pacreT NPONOPUHOHANBHO YacTOTe BpalleHHsi AKOpsl, NO3TOMY MeXIy
JBHKKOM noreHuuomerpa R2 u saxxumom fI2 NOSABHTCA HanpsikeHue,
TIPONOpUHOHA/bHOe HANpSXKeHHIo BernoMorartesbHoro renepatopa Usr.
Ilpu 3tom K ynpasJsiouwemy nepexofy Tpausuctopa Tl npuioxena
PasHoCTh TOTEHUMANOB MeXAy NBHXXKOM NoTeHUHoMeTpa R2 u awo-
JoM crabunutpoHa [[3. Korma nanpsixkenfie BCnoMoraTe/lbHOTO rere-
partopa Uy gocrurier 75 B, npousofiner npobofi craGumutpona 3,
€ro CONpOTHBJIEHHE PE3KO YnafieT, 4TO NpHBeNeT K OTKPLITHIO TPaH3H-
cropa T1, a cnenoBatenbro, u Tpansuctopo T2 u T3, BKIOUEHHBIX 1O
<cxeme cocTaBHoro Tpansuctopa. [lochie oTkpeiTHs Tpansuctopa T3 uM
UIYHTHPYeTCA Nepexoj «Ynpassiowuil 31eKTpoA-KaToi» THprcTopa T4.

B peaynbTate 3T0ro M Haauyus crabuautpona [ 17 Tok ynpasiieHHs
Tupucropa T4 craHer GJK3KHM K HYJIO, a NMO3TOMY MocC/e OYepeaHoro
3aKphiTHsi THpHCTOpa T4 OH He OTKPOETCA MpH YBeJHYEeHHH NOTeHLH-

Puc. 112. [IpHHUANHA/IBHAS CXEMa PErYJISTOPA HANPSIKEHHS BEPH-3B
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ana aHopa tupHcTopa T4. 970 npHBeneT K YMeHblIeHHIO TOKa BO30Y K-
JeHHS H HanpsKeHHsi BCroMmoraTenbHoro reseparopa. CHHxkenne Ha-
Npsi>KeHHusi BCNOMOraTeNbHOTO reHepaTtopa GyNeT NMPOHCXOAKTH A0 TeX
nop, NoKa HanpsiKeHHe MeXAY ABHXKOM MoTeHuHomeTpa RZ2 W 3aXKH-
MoM S12 He cTaHeT MeHblle HanpsikeHHsi npo6osi crabuautpona 3.
Kak ToNbKO 3TO HanpsiKeHue CTaHeT MeHsblle, CONpOTHBJIeHHe cTabHaH-
TpoHa /3 pesko BoapacTer, uTO NpHBENET K 3aKPLITHIO TPAH3HCTOPOB
T1—T3. Tocne sakpbiTua Tpansucropa T3 Ha crabunutpone [J17 nau-
HEeT pacTH HanpsKeHHe, H NpH npo6oe crabunutpona /17 Gyner nonax
OTNHpAIOWHA HMNYJIbC HA YNpaBASIOWMHA 3JIeKTpoj THpHcTopa T4,
THpHcTOp T4 OTKpoeTcsl H No o6MOTKe BO3OYXKAEeHHS noTedeT GONbIIOA
TOK, HanpseHHe BCNOMOTATEJbHOTO reHepaTopa YBeJHWYHTCH, M INpH
HocTuKeHHH 75 B npouecc peryaHpoBaHHsA NOBTOPHTCA.

Takum o6pa3om, HanpsiXKeHHe BCNOMOTaTeNbHOTO reHepaTopa pery-
JHpYeTcsl H3MeHeHHEeM CpejiHero 3HaueHHsl Toka Bo36yxaeHns, KoTopoe
3aBHCHT OT BpeMeHH BKJIOYEHHOro cOCTOsIHMS THPHCTOpa T4 B TeueHue
nepHoga KoneGarenbHoro npouecca. C yMeHblieHHeM YacToThl Bpalie-
HHSl BCIOMOTATEJIBHOTO TeHepaTopa NPOAOJIKHTENBHOCTh BKJIIOYEHHOTO
coctosiuusi THpucropa T4 ypelnunBaercs, ¢ yBeJIHUeHHEM YacTOThl Bpa-
LleHHA — yMeHbllaeTcA. B cxeMe peryiasitopa mpHMeHEHO HECKOJNbKO
NoJIynpoOBOAHHKOBLIX AHOAOB. Tak, A/ 3alMTH NepexofloB «YnpasJs-
IOIHA 3J1eKTpos-KaToa» THPHCTOpPOB T4 u T5 or o6paTHbiX Hanpsxe-
HU#, BOSHHKAIOLIHX NpH nepesapajke koHzencatopa C2, cnyxar au-
onst 16, J18. Nuonom [118 obecneudBaerca Takxe 3alluTa 3MHTTEp-
KOJIJIEKTOPHOTO nepexofia Tpausuctopa T3 u nepexoga 6asa-KoJNeKTop
Tpansuctopa T2. [lpu nomolwm crabuautpona JI7 cospaercs oTpuua-
TEeNbHOE CMelLeHHe Ha YnpaBJsoLieM 3JeKTpose ThpHctopa T4, ueM
ofecneuHBaeTcs OTCeMKa TOKA YNpaBJeHHs NPH OTKPHITOM TPaH3HCTO-
pe TS.

Jlnsi npefoTBpalleHHs NOTEpH YNpaBisieMOCTH peryjsitopa npHme-
HeHbl oTcekatowue nuonsl J11—MH12. Npoccenu Hpl n [Ap2 npenna-
3HAYeHH AJ8 3aWHTH THpHCTOpoB T4 u TO OT KOMMYTaUHOHHLIX HM-
nysabcoB Toka. Llenouka, cocrosiuias ua pesucropor RS, R9 u koHzeHca-
TopoB C3, C4, ucnoabsyercs AJisi NOBHILIEHHS POMEXOYCTOHYHBOCTH pe-
ryasitopa.

Tupucropnusiii pezysstop nanpaxenus PHT-6 (puc. 113) ycraHos-
JleH Ha TtensoBo3ax 2T3116 u npepHasHaueH ANs NolNepXaHHs B 3a-
INaHHbIX Mpejesax HanpsiXeHHs cTapTep-reHepaTopa B reHepaTOpHOM
pex<xHMe MpPH M3MEHEHHH B LIHPOKHX Mpefie/laX ero 4acToThl BpalleHHs
# Harpysku. Ilo ¢yskumoHasbHOMY HazHaueHHIO DEryJsiTop AENHTCA
Ha H3MepHTe/bHbIH ¥ peryaupylounii opransl. B uamepuTe/bHOM opra-
He NMPOHCXOLHT CpaBHEHHE PETYJHPYeMOro HanpsixeHHs ¢ 3TaJOHHBIM.

HaMepurensunifi opran BKaiouaer B ce6si crabuautponsl J21—/124
(cm. pHe. 113), pesuctopn RI—R4, R15, xonnencatop Cl, nnonwt A1,
AL, 13.

Perynupyiowmii opran coctout us tupuctopoB T1—T4, craGunutpo-
Hop [25—/130, 131—/35, kounencatopos C2, C3, C5, C6, nnonos
A2—715, A7—[10, 112 u pesuctopos R5—R8, RI0—R 14, R16—RI17.

Ha tupucropax T1 u T2 cobpaH BcnoMoraTenbHblfi MynbTHBHOpa-
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Puc. 113. TIpurLunKanbHan cxema peryantopa Hanpsixenns PHT-6

Top, a Ha THpuctopax T1, T3, T4 — ocHOBHOH MyJbTHBHGpATOP, Bbi-
NoMHAOWHA QYHKIMH MORYJATOPA WHPHHBI HMNYJbcoB. TupucTop T4
SIBsieTcsl OZHOBPEMEHHO BLIXONHBIM YCHJHTeJeM MOLIHOCTH, a THpH-
crop T3 obecrieunBaer OTKpbiTHE THPHCTOpa T4 NpH NOHHXKEHHOM Ha-
NpsAXEeHHH aKKYMYJNATOPHOR 6aTapeH BO BpeMsl MycKa JH3eJs.
Perynupymowuii opran npeoGpasyer nocrynamollnil ¢ H3MepHTelb-
HOTO OpraHa CHrHaJ B CEpPHIO HMNYJbCOB, KO3((HUHEHT 3aNoJHeHHs
KOTOPBIX NpPONOPLHOHA/NEH 3HaYEHHIO 3TOTO CHIHala.
pH BKJIOueHHu KOHTakTopa KPH2 yepes ero ryiiaBHble KOHTaKThl
Nofaercs HanpsiXKeHHe OT akKyMyJiATopHo#i 6aTapeH Ha cTaGHIHTPOHBI
HA25—1130 u [131—/135, koTopbie BKJIOY€HE! B LieNb yNpaB/eHHsl THPH-
ctopo T2 u T3. [lpu npoGoe craGunutporoB A25—/130 w A31—/135
Ha ynpasJsiolMe 3JeKTpoAbl THpuctopo T2 u T3 noaaiotes oTnHpa-
OlHe uMNyJbebl, U THpHcTOpbl T2 u T3 etkpuiBaiotes. [locne oTKphI-
THA THpHcTopa T3 ero aHoHbIH TOK NoCTynaeT Ha ynpaBJsIOILHA /1eK-
Tpoa THpHcTOpa T4,  OH OTKphiBaeTcs. [locne oTKpuiTHA THpHCTOpa T4
Hanpsi>keHue Ha THpHcTOpe 73 cTaHeT MeHblUe HampsiXKEHHA BKJioye-
HHsA, ¥ OH 3akpoercA. OTKpuTHe THpHCTOpa T2 cosmaeT uenk 3apsaaa
Konaencatopa C2, a Tupuctopa T4 — kongencatopa C3, u onu 3aps-
KaIOTCH A0 HanpsiXeHHs akkyMyJsTopHo#l Gatapeu. [locse BkaoueHns
koHTakTopa KPH o6MoTKa Bo3GYX[€Husi CTapTep-reHeparopa noi-
KJouaeTcsl K akKKyMyJnsiTopHoH GaTapee, Ha 3aXHMax cTapTep-resepa-
Topa nosBAsierca Hanpsikekwe. Ilapamerpel perynsTopa mnofoGpaHbl
TaK, YTO NMpPH OTKpHITOM TupucTOpe T4 TOK BO36YXNeHust GYNeT TaKHM,
YTO HanpslKeHHe Ha 3aXHMax cTaprep-reseparopa Gyaer Bbiiue 110 B.
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[lpu HanpsoKkenHH Ha 3aMuMax craprep-resepatopa Beiwe 110 B npo-
usoiifer npoGoit craGuautpoHoB [[21—J/[24 B uenu ynpaBisiioLLEro
snekTpofa THpHcTopa T/, uto BhI3OBeT ero oTkpuiTHe. [locse oTKpbITHA
Tupucropa Tl uanpsikeHue koHpencatopa (3 okasbiBaeTcsi NpHJO-
XKenHblM K THpHcTOopy T4 B o6paTHOM HanpaBleHHH, YTO BHI30BeT 3a-
KpeiTHe THpHcTOpa 14. ONHOBpeMeHHO Yepe3s OTKpPHITHIH THpHcTop T/
HanpsikeHue KoupneHcaropa C2 sakpoer tHpucrop T2. Tlocne paspsaku
kouieHcatop C2 HayneT 3apsiKaThCsi MO LenH: pesuctopn R6, R7 u
orkpsiTeit THpuctop T1. TlpH gocTHXKEHHH 3HaYeHHA HanpsAXeHHS Ha
KoHneHcatope C2, HOCTatouHOro ANs npo6os craGuautpoHoB [25—
A30, oun npobuBatoTes, H KoHaeHcatop C2, paspsiKasch, 3aKpoeT TH-
pucrop TI u onHoBpemeHHO oTkpoeT Tupuctop TZ. Ilocne ouepennoi
sapsinku KoHpuencatopa C2 orkpoercsi thpucrop T1 u 1. o. Takum 06-
pPasoM, Bo BCNOMOTaTe/IbHOM MYJbTHBHOGpAaTOpe BO3HHKAKOT aBTOKOJe-
6anusn. [Tocne 3akpbiTusi THpHCTOPa T4 B 06MOTKE BO36Y K ieHHST BO3HH-
KaeT 3.1.C. CAMOHHAYKUHE, NPeNATCTBYIONLAsl YMEHbLIEHHI0 TOKa BO3-
Gyxpnenns. BausHue 3.0.c. CaMOMHIYKUHH cHHXaeTcsa Oaaropaps
TOMY, 4TO 06MOTKa cTaprep-resepatopa 3allyHTHpoBaHa puonom [8.
VYMmeHblIeHHe TOKAa BO36YIKAEHHA NPHBOINHT K CHHMKEHHIO HampaXeHH:
Ha 3a)uMax craprep-reHepatopa. Korna ouo craner uuxe 110B, 1o
6yner HefocTaTounbiM AJsi npo6osi ctabHaHTponoB H21—/124, n ThH-
puctop T1 Gyner 3akpbiT. ABTOKO/NE6GaHHS BCNOMOraTeNbHOTO MYJbTH-
BHGpaTopa npekpaTaTcs, a THpHcTop T2 GyneT OTKpHIT, H 4epe3 Hero
Gyner cosfaBaThbcs Uenb 3apALKH KoHlencatopa C2. Bnaropapsa aHo-
ny A2 B npouecce 3apsna KoHpeHcatopa C2 noteHunan 3axuma 3
CT2HOBHTCS Bbillle NMOTEHLHa/Ja H3MEPHTENbHOTO OpraHa, H MpH JOCTH-
EHHH OnpefeJeHHOro 3HayeHus OYAYT nNpoGHTH cTaGHAHTPOHLE
A31—/135. Tlpoboh crabunurporoB J31—/35 seiapiBaer OTKphITHE
THpHcTOpa T3, a oTKpeiTHE THPHCTOpA T3 NPHBOAKWT K OTKPBHITHIO TH-
pHctopa T4. Tlocne oTkpeiTus THpHCTOpa T4 TOK BO36GYXAEHHA cTap-
Tep-reHepaTopa YBeJHYHBAeTCH, YTO MPHBOAHT K YBEJHYEHHIO Hanps-
XeHHsi Ha 3aXuMax craprep-reHepatopa, Koria nanpsikenne craHeT
suitie 110 B, npoluece peryinpoBaHHs NOBTOPHTCH.

Takum 06pa3om, NpH yCTaHOBHBLIEMCS HaNpsXXeHHH cTapTep-reHe-
paTopa BO3HHKaeT YCTOHYHMBHIA aBTOKONeGaTeNbHBIA DeXHM MYJbTH-
Bubpatopa Ha thpucropax T/ u T3—T4 c yacrorohi koneGauuk f, on-
penensiemofi mapaMeTrpaMH Lenu BO3GYXIeHHS cTapTep-reHeparopa H
perynaropa HanpsmeHus. CpenHee 3aHaueHHe TOKa BO3OYIKIEHHS cTap-
Tep-reHepaTopa 3aBHCHT OT AJIMTEIBHOCTH 3aKPHITOTO H OTKPHITOTO CO-
cTosHuf THpHCcTOpa T4, YeM GoJblue BpemeHH OTKPHIT THpHCTOpP T4,
TeM GoJblie ToK Bo3GyxneHns. C ype/qnyeHHeM 4acTOThl BpalleHH:
cTaprep-reHeparopa AJIHTENBHOCTh OTKpbITHS THpHcTOpa T4 ymeHblua-
€TCH, YMeHbLUaeTcss H cpeliHee 3Ha4Y€HHe TOKa BO3OYXKIEHHS.

KouTpoabHbie Bonpock

1. HasnavenHe M TexmHuecKas XapaKTePHCTHKA GeCKOHTAKTHOTO Pery/ATOpa Ha-
npm;enﬁa EPH-3B (PHT-6).

. Hasnadenne B npuHunn paGoThl H3MEPHTEJ]BLHOrO OpraHa PeryJasTOpa Hanps-
wxenun BPH-3B (PHT-6).
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3. Hasnauenne W npuuuHm paGoTh pPEry/nHPYIOLIEro opraHa peryJisTopa Hanps-
xenun BPH-3B (PHT-6). '

4, Pa6ora peryantopa BPH-3 (PHT-6) npu yBeiHuEHHH HENpD o~KeHHA BCTIOMO-
raTeJbHOTO reHepaTopa (1:‘:1111'11;-13-weueparroli}:alg_i

5. Pa6ota perynstopa wanpsakenns bPH-3B (PHT-6) npn yMennluenns Hanps-
JeHHA BcNoMOraTesbHOro reHepatopa (craprep-reHepartopa).

6. Pa6ora peryastopa Hanprkeunn BPH-3B (PHT-6) npm ycranoBxBIIEMCH
3HaYEHMH HaNpsiXeWHsi BCHOMOraTelLHOrO resepatopa (craprep-reHeparopa).

6.3. AMMJIUCTAT BO3BYHAEHUA

Amnaucrar 8036ymOenus perynupyer ToK BO3GYKAEHHA TATOBOro
reHepaTopa B 3aBHCHMOCTH OT TOKA HarpyskH H HanpsiXeHus TATOBOTO
reHepaTopa, YacToThl €ro BPAlLIEHH H MOLUHOCTH HH3eJb-TeHepaTop-
HOM YCTaHOBKH.

Texuuveckas XapaKTepHCTHKA amnaHcTata Bo3Gympenns Tuna AB-3A

Yacrora nutauun, i 133
Hanprikenne nutaHns (3ddexThBHOE), B
Hanpsikense MaKCHMaNbHOrO BHXOMa (NpPH TOKe 3afatowiedi oG- 30

motks 0,1 A) we meree, B
Tok LAHTENBHOTO pednMa, A 8,
ToKk MHHHmMaJbHOrO Bhixofia (npH Toke 3ajawoleli ofmotkd 0,6
0,1 A) ue GoJee, A .
ConporsBiiente Harpyskd, OM 6
Macca, Kr 12

Amnaucratr AB-3A (puc. 114) npencraBaser cobofi MY c BHyT-
peuneil o6paTHOM cBA3BIO H MHTaHHEM OT HCTOYHHKA NMEpeMeHHOro To-
Ka ¢ BBIXOJOM Ha nocrosinHoM Toke. CepAedHHK aMniucTata HabpaH H3
[1-06pasHblx ¢ YIUHpPEHHbIM APMOM MACTHH XOJMOAHOKATAHOM 3JI€KTpO-
TexHHueckofl cTalH U cTAruBaercs yronbHHKaMH. Ha kaxpom cepneu-
HHKe pacrioJiaraetcsi no ofiHo# paGouefi o6morke. Yerbipe 06MOTKH noa-
MarsuunBanus: ynpasasiowas OY, sanaowas O3, perynanpoBoynas
OP u crabunusupyoiias OC oxpBaThiBaloT 062 MarHHTHBIX CepAedHH-
Ka. KaTyuiku 3aJHThl SNMOKCHAHBIM KOMNIaYHAOM.

3anaiouias o6Motka O3 nosyyaer nuraHue oT GeCKOHTAKTHOrO Ta-
XOMEeTpHYeCKOro GJIOKa H CO3aeT OCHOBHYIO MOJOXHKTEJIbHYIO MarHH-
tomsuxywylo cuny (M.xc.). Takum obpasom, M.a.c. ofmorkn O3
NpONOpUKOHANbHA YacToTe BpallleHHs Bala [H3efb-reHepatopa u Gna-

Puc. 114. AMnancTaT BO3GYXXIEHHH TH-
na AB-3A:

Hi, KI, H2, K2 — uagano ¥ xoHeu pa6o-
yHx oO6motok; HC m KC — wauano m_ XoWey
crabuansnpyoiielt obmorkn; H3 u K3 — ua-
ganp H Konen asamalowefl ofSumorku; HP n
KP — pavano W KOHen peryJaspopouxoll of-
moren; HY w K¥Y — wavano B Kowey ympase-
nmomelt o6MOTKM




roaaps 3TOMY OCYUIECTB/AETCH aBTOMaTHYeckOe ynpaBJieHHe TSAroBbIM
reHepatopoM Mo YacToTe BpalleHHs.

VYnpapaswowas o6mMoTka O¥ nonyyaer nuranue uepes CeJIeKTHBHBIN
y3en ot ueneft pabounx o6MOTOK TpaHcOpMaTOPOB NOCTOSHHOTO TOKA
TIIT u nocrosuuoro uanpspkenuss TITH. Tok B Hef 3aBHCHT OT TOKa H
HanpsKeHHs TAroBoro rexepatopa. C noMoweio 370fi OGMOTKHE Ocylie-
CTBJIfieTCH aBTOMAaTHYECKOE YMNpaBJieHHe TATOBLIM TeHepaTopoMm Mo TO-
Ky H HanpsiKeHHIO.

PerynupoBounas o6morka OP cnyXuT A/ JONONHMTENBHOrO aB-
TOMaTHYECKOrO ynpaBJieHHsl [H3e/b-TeHepaTopOM Mo MOLHOCTH.

Maruuronsmxyuas cuna o6MoTkH Fop HanpasJieHa cOrNacHO M.A.C.
safaomefi o6MOTKH. B Lens peryiupoBoYHOH OOMOTKH BKJIOYEH HH-
AYKTHBHbIAi 1aTYHK, KOTOpHIfi ynpaBasercs OOGbeXHHEHHBIM perynasTo-
poM. Tok B peryiHpoBoyHO# 06MOTKE 06paTHO NMPONOPLUHOHANEH Ha-
rpy3Ke JH3ens.

B cra6unusupyowmeit o6MoTke OC TOK npoTekaer oT cTaGHIH3HpY-
owero TpaHcpopMaTopa TONMBLKO NPH NEPEXOAHBIX Mpoueccax, Hanpu-
Mep NMpH H3MEHeHHH MO3ulufA KoHTposnepa. MarHuTOIBHIKYLILAs CHIA
5TON 0OMOTKH Fo YBe/IMYHBAET WIH yMEHbIIAeT NoAMarHHYyHBaHue aM-
IHCTATa, OcyulecTBass ru6Kyio o6parHylo cBA3b MO HaNPSXKEHHIO BO3-
GyanTens.

KouTpoabHsie BORPOCH

1. HasHayeHHe H TeXHHYECKAH XapaKTePHCTHKa aMmiHctara-AB-3.
2. Hasnauenne o6MOTOK aMniMcTaTa.

6.4, TPAHCOPMATOPbDI

Ha tennioBosax tpauchopMaTopl cayXKaT AJIsl H3MEpeHHs TOKa H
HanpsiKeHHs, a TaKXKe [JIA NHTaHHA pasnuynbX uened. [lo nasnavenuio
HX MOXHO pasje/IHTh Ha H3MEpHTe/NbHble, pacnpeAejHTe/bHHe H cTa-
GHNH3HpYIOLIHE.

Tpancopmarops: nocrosnnozo toka (TIIT) cayxar nns Hamepe-
HHsl TOKA TATOBLIX 3JEKTPOABHraTesell H Nofauk Ha ynpasasiolywo ob-
MOTKY aMIJIHCTaTa CHTHaja, NpONOPLHOHANBHOrO TOKY TArOBOTO reHe-

pa'rlo_l:;a.

puHunn pa6Gorbl TpaHcopMaTOpa NOCTOAHHOTO TOKA TaKOA XKe,
KaK ¥ MarHuTHoro ycujurens 6e3 oGpaTHoi cBasH. MunykrthsHoe co-
npotHBaeHHe pabouux O6MOTOK H3MEHAETcs NOJ BJHAHHEM NOAMAarHH-
YHBaHHA OOMOTKH ynpaBjeuHsi (Ha TensoBo3ax ynpasisiouledi o6MoT-
KON SBASIOTCA CH/IOBHIE Kabeau, Mo KOTOPbIM MPOTEKAaeT TOK TATOBBIX
snexTpoaBHraresen). IIpn yBennueHnu TOKa TArOBLIX 3/1€KTpPOABHMraTe-
Jieil CTeneHp HAcHILIEHHS CEpHeYHHKOB YBeJHUYHMBaeTcs, HHILYKTHBHOE
conpotuBJieHne pabouefi OGMOTKH yMEHblIaeTcs, a TOK B paGouefi
uenH TpaHchopmaropa yBeiMUHBaeTcs, T. €. TOK B pabouedi uenu
TpaHcopMaTopa MOCTOAHHOrO TOKAa MNPONOPUHOHANEH TOKY TATOBbIX
sJleKTpoBHraTteeil.
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Ta6auna 28

MNMapameTp THT-10 TTH-13A TIH-4
MaKcHManbhoe H3MepRemoe HanpsXenwe, B —_ 750 750
MakcuMansHuil H3MepsieMbifi TOK, A 2390 — —
Hanprkenne nutanuA paGoued uenu, B 15—50 30 55
YactoTa nHTaHHH paGouedi ueny, 'y 45—133 133 200
ToK AAKTeAbHOTO pexHMa paGovedi uenn, A 2,57 2,5 1,1
Tok AJHTeNbHOTO PeXHMa UenH ynpabienws, A — 1,6 0,71
Conporusienue Barpysks, OM 6 5 28
ConporsBiense LenH ynpasaesns, OM —_ 500 1050

Tpancdopmaropst TIIT-23 u TIIT-24 ot Tpancpopmaropa TIIT-10
OT/IHYAIOTCA TEM, YTO IJ5l CHHXKEHHS BJHSHHA NOMeX, CO3[1aBaeMbiX No-
CTOPOHHHMH CHJIBHOTOYHBIMH KabGe/siMH H CTaJbHBIME MaccamH, paGo-
yas o6MOTKa Yy HHX BLINOJHEHa H3 YeThlpeX ceKlu#, COeIHHeHHbIX MeX-
Ay cobofi napannennHo.

XapaKTepHCTHKH NpHMeHsieMBIX Ha TemnJioBosax TpaHcpopmaTopoB
noctosiinoro Toka TIT npexcraeaeHbt B Ta6a. 28, Tabn. 29.

Tpancgpopmarops. nocrosnnozo nanpaxenus (TIIH) cayxar ans
H3MEpEeHHs1 HanpsiXKeHHs TATOBOrO reHepaTopa. TexHuYeckas Xapakre-
puctuka TITH, npumenseMbix Ha TenJoBo3ax, naHa B Talj. 28. Tpauc-
¢dopmatop nocrosHHoro Hanpsikenus TITH coctouT u3 nxByx TOpO-
HJIabHEIX CEpAeYHHKOB, Ha KaXaoM M3 HHX HamoTaHa pabouas oG-
MOTKa.

Tpancopmarop TIIT cocromt M3 nBYX TOPOHAANBHHX CEpAeYHH-
KOB H3 XeJe30HKKEJEeBOro CrnjlaBa, Ha Ka)JOM H3 KOTOPHX HamoTaua
paGouas o6moTka. PaGoyne 06MOTKH cOelHHeHbl MeXny coGoi BCTpey-
HO. Ynpasasiollefi O6MOTKOH CyXaT CuJIOBbie KabGeaw, nponyuenHse
yepes LeHTpaibHOe OTBepcThHe TpaHchopmaropa. CepleYyHHKH Tpawuc-
¢dopmatopa ¢ OGMOTKaMH M LIMHJIbKAMH 3a/HThl 3MNOKCHAHBIM KOM-
naynnom. PaGoune 06MOTKH cOeuHeHH BCTpeYHO. YnpasJsioilas oG-
MOTKa HaMOTaHa Ha 06a cepaeyHHKa. OOGMOTKH, CepAeUHHKH H LINHAb-
KH 3aJIHThl 3MOKCHAHBIM KOMIayHIOM.

Ta6bauna 29
TapameTpt TIIT-28 TNT-24
Homsananbumf nepsrunnfl TOK, A 1000 2000
JlsanasoH n3mMepeHHa Toka, A 250—1300 750—2700
Houuuamsuuf Koapduuuent TpanchopMa- 800 1600
IBH
Homuuanstoe nanpsikenue naranuy, B 110 I 110
Yactora nuTanus paGoveRt uenw, I'u 200 200
ConpoTHEJIERHE HAIPY3KH aKThBHOE, OM 25 25
IMorpewsocts HamepennH, % +2,5 +25
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[Nputuun pa6oTe TpancopMaTopa NOCTOSHHOTO HANpPSXKEHHA OC-
HOBAH Ha H3MEHEHMH HHIAYKTHBHOTO CONpOTHBJIeHHs paGouHX OOMOTOK
NOA BJAHSHHEM NOAMarHuYMBaHus o6MOTKH ynpasaeHus. [lpu ysenuye-
HKM Hanpsi)KeHHsl TATOBOroO reHepaTopa cTeneHb HachllEHHsl CepAeyHH~
KOB yBeJHYMBaeTcs, HHAYKTHBHOe CONpOTHB/eHHe paGoynx OOMOTOK
yMeHbiliaetcsi, a TOK B paGounx o6MOTKax yBenwukBaercs. Cnenopa-
TeqbHO, TOK B pabouefi nenk TpancopmaTopa NOCTOAHHOIO Hampsxe-
HHS NPONOPHHOHaJeH HaNpsKEHHIO TAroBOro reHeparopa.

Pacnpenenutenstele TpanchopMaTophl npeiHasHayeHbl AS npeoG-
Pa3oBaKHs H pacnpejiesieHHsi nepeMeHHOro HanpsiKeHHs H NHTaHHA
pasnnuHbX nenedl. Ha tennoBosax 2T310J1 ansa 3THX uenefi npHMene-
Hbl Tparcdopmatopel TP-5, na tensioposax 2T9116 — TP-4 u TP-70
sau TP-21 u TP-26, Ha Ttennoeosax 2T310M — TP-23.

Tpancpopmarops TP-4, TP-5, TP-70 npencrasasiior ¢o60# Tpakc-
¢dopMaTopel GPOHEBOrO THNA H COCTOAT H3 MAarHHTONPOBONA H KaTylUek.
MarHuTONpoBOJ HAWKXTOBAH H3 JIKCTOB 3JIEKTPOTEeXHHYeCKO#H CTalu,
CTAHYTHIX IINKJAbKaMH K yroisuHKamH. Karylika umeer nste 06MOTOK:
OnHY NepBHYHYIO H uYeThipe BTOpHYHHe. KaTylika GeckapkacHas, 3a-
JIHTa 3MOKCHAHHM KOMNAyHJIOM H 3aKphiTa KOXYXOM. BpiBogn 06MOTOK
PacnoJio}eHbl Ha ABYX NJacTMaccoBbIX NaHensx. TexHuyecKHe NaHHbie
3THX TPaHcPOPMATOPOB npejcTaBieHn B Tabu. 30.

Tpancdopmaropu TP-20 (TP-21, TP-23, TP-26) coctost M3 cep-
JIleYHHKa, HaMOTaHHOrO B KOJILLO H3 JIEHTBl 3JIEKTPOTeXHHYECKOH CTallH,
H 0GMOTOK, pPacnoyioxeHHbX Ha cepleuHHke. KoHuel o6MoTOK npunas-
HH K BLIBOJAM, YKpelJeHHbLIM Ha H30JHpOBaHHOH naHenH. CepaeyHHK
©OGMOTKH H NaHe/b 3aJHThl KOMNayHIOM Ha OCHOBe 3MOKCHIHOH CMOJBL.
TexHHYecKHe faHHble 3THX TpaHcopmaTopoB npHBeneHn B TabJa. 3l.

TaGaunuya 30
——tl R

TP-4 [Neperunas HI—KI 270 5,0
BropHuHsie H2—K2 35+2,5% 2,6

H3—K3 554-2,5% 1,5

H4—K4 753+2,5% 3,1

H5—K5 554-2,5% 1.5

TP-5 [Nepehunbe HI—KI 100 11
HI—01 6012 8,5

HI1—02 5042 85

Broprynne H2—K2 5042 2,1

H3—K3 5042 2,1

H4—K4 502 2,1

H5—K5 3042 3,0
TP-70 [NepBhrunne HI—KI1 270 5,0
HI—01 11042,5% 5,0
Brophrunsie H2—K2 110+2,5% 2,6
H3—K3 110+2,5% 2,6
H4—K4 110-+2,5% 2,6

H5—K5 5542,5% 15
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Ta6auua 31
o
Topancdopmartop OfimoTtka M:%ﬂm“ n?g::;z‘:g?% o "-:::’:(tai“ »
TP-21 Tepsrunas 1-2 270 4,0
BropHunbe 3—4 110 0.5
5—6 110 2,6
7—8 110 2,6
9—10 110 2,6
11—12 55 15
TP-23 IMepsrunsie 1—4 150 73
-2 75 1,1
1-+3 90 5,6
BTopuunbie 2—3 15 1,0
5—6 473 . 2,0
7—8 90 1,1
9—10 90 1,1
11—12 90 1,1
TP-26 TlepBrunas 1—2 370 2,5
Broprunue 3—5 36 2,7
3—4 20 -
7—8 55 2,7
9—10 55 2,7
11—12 71 33

Tpancgopmarop crabunusupyownii TC-2 ynyuwaer 1HHaMuYeCKHe
XapaKTepPHCTHKH cHcTeMbi BO3CYMXIeHHsi TenJoso3a. MarHuTonpoBoa
crabuansHpyomero Tpancdopmaropa Ha6pan u3 [1-o6pasubix niacTHH
H noJioc 3NeKTpoTexHuYyeckod ctand. Ha marnuTonposoge pacnosnoxe-
Ha KaryllKa ¢ MepBHYHOR M BTOPHYHOH O6MOTKaMH, BIBOAM KOTOpPhIX
pasmeLleHH Ha NJacTMAaccOBhIX NMaHessx. KoHCTpYyKuHs TpaHchopma-
TOpa npelycMaTpHBaeT BO3MOXKHOCTh PEry/IHPOBKH BO3JYLIHOrO 3a30pa
MeXJly SPMOM H CeplleYHHKOM NpPH NMOMOLIH HEMATHHTHHX NPOKNafoK
H3 npecclinaHa.

Iepsrynas o6MOTKa Yepe3 pPe3HCTOP BK/KOUeHa Ha HanpsmxeHue
Bo30yaHTeNs, a OT BTOPHYHOH NOJyyaeT nuTanHe CTaGuJIH3HpYIOUIas
o6moTKa amnancrata. Crabuan3upyloliHii TpanchopMaTop NOnaer MH-

Tabaunua 32
Haumaceuo;b .:g;m
Ma Y M NPOBEDKH K He
Hasnavere oGMoTxu anu'::pu%?a BHTXOB m::::a ;1;':::3 (;E:“:Q“?[;
re 50 Tu), B
IlepBuunan HiI—K1 1900 [13B-2 60
BropuuHas H2—K2 1000 I3B-2 28+3
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TaHue HAa CTAOMJIH3HpYIOLLyl0 O6MOTKY aMIJIHCTAaTa TOMBKO NPH nepe-
XoAHHX nponeccax. Tak, npu GHCTPOM HapacTaHHKH HanpsAXeHHA BO3-
6ynurensi B aMIJKMCTAT NOAAETCH OTPHLATENbHHA CHrHAJ, H CKOPOCTb
HapacTaHHA HanpsXKeHHs yMeHbluaercs. IIpH pesKoM CHHIKEHHH Ha-
npsXKeHns BO3GyAuTeNs B aMIUIHCTAT NOAAETCH NONOKHTENbHLIA CHr-
HaJ, H CKODOCTH CHHIKEHHSl HanpsXKEHWs ymeHbllaercs. TeXHHYecKas
xapakTepucTHka TpaHcdopmaropa TC-2 npeacrasnena B Taba. 32.

KoHTpoabHHeE BOMPOCH
1. Hasnauenwe, ycrpoficteo H mpHAuun pabotn -rpancqmpua'ropg NOCTOAHHOrO

2. HasHauenue, ycrpofictBo H mpHuuMn paGoTm TpancopMaropa NQCTORHHOIO
HANPAIKEHHS.

3. Hasnauene H yctpoficTBo pacmpelenTeashux TpaHcpopmatopos TP-4, TP-5,
TP-70.

4, HasHaueHwe ® YCTPOACTBO pacnpefenuTe/lbHEX TpaHcpopMaTopon TP-20
(TP-21, TP-23, TP-26).

5. Hasuauenwe u ycTpoficteo crabuausupyiouero tpauchopmaropa TC-2.

6.5. BECKOHTAKTHbIA TAXOMETPUYECKMA
BNIOK

BeckonrakTroul Taxomerpuueckull 640K CRYKHT [JA MOJYYEHHA
BHIXOAHBX HAaNPAXKEHHH, NPONOPUHOHANBLHBIX YaCTOTe BpallleHHs KoJleH-
varoro Bana ausens. Ha tensosoaax 2TD10JI, 2T310M ycranapsusa-
j0TcA GeCKOHTAaKTHHe TaxoMeTpHyeckue Gaokn BA-420, a ua renJioeo-
sax 2T3116 — BA-430. TexHuyecKHe JaHHbBE TAXOMETPHYECKHX GJIOKOB
JaHu B Taba. 33.

KoHcTpykTHBHO 062 610Ka HaeHTHYHB H cocTtoaT (puc. 115) u3 na-
cuuialomeroca Tpakcdopmatopa Tpl, KomneHcupymwoulero Tpaxcop-
matopa Tp2, BHnpsAMUTeNbHOrO MocTa B, craaxupawiero ¢GHIbTpa |
peanctopa R, pasmelleHHHX B MeTaanuuyeckoMm kopnyce. Hachiaro-
wufica TpaHcHOpPMATOP HMeeT KOJbLEBOHA CEpAeYHHK H3 NepMaJiios,
KOMMEHCHPYIOLLHH ~— KOJIbLEBOM CepAeYHHK H3 anbcHpepa. OOMOTKH
TpaHcopMaTOPOB 3aJHTH 3NOKCHAHHM KOMnayHAOM. BrnpsaMHTeND-
Hblfi MOCT COCTOMT M3 YeThipeX KPEeMHHEBBIX NHONOB, 3aKpENJIeHHHX B
anloMuHHEBRIX paaHatopaX. Criaxnpawluit GUALTP COCTOHT H3 ApocC-

TaGauua 33
MapameTpst BA-420 BA-430
Hanpsxenne nuraund (3¢dexrunuoe), B 31—110 250
ggcrma. Tu S’ 50—133 55-—250
I'IpOTHBﬂEHHe HarpyskH, B
nanbosslee 30 550
HaHMeHblUee 14,5 60
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cena Ha IlI-o6passoM ceppeuHuke
H 3/IeKTPOJIHTHYECKOrOo KOHAeHca-
Topa C.

dnekTpHueckas cxeMa O0JoKa
npeacTaBneHa Ha puc. 115.

BxoaHoe HanpsixKeHHe OT CHH-
XPOHHOTO noABO3OYAHTENs 4epe3
peaucrop RI nopaercs Ha mocjeno-
BaTeJbHO BKJIOUEHHHE MepBHYHEE
OOMOTKH HaCHLIAOUIErocA H KOM--
neHcHpymolero TpaHchopMaTopoB Puc. 115. Cxema coennnennft G610K0B
Tpl wu Tp2. Yacrora nuraoumero BA-430
Hanpsi)KeHHs = MpPONOPLHOHAABHA
uacToTe BpAILEHHA Bajia AH3ens. B onpepeneHnbie MOMEHTH BpeMeHH
BXOIHO® HanpsiXKeHHe HachillaeT cepAeyHHK TpaHcgopmaropa Tpl,
nocsie Yero H3MEeHeHHe HHAYKUHH B HeM OnpejefsieTcs H3MeHeHHEM
HaMarHHYHBAIOLIErocsi TOKa B nepeuuHolt o6moTtke Tpl.

B caepyomuit noaynepHon, Korja BXOAHOE HaNpAXKEHHE MeHSeT
3HaK, cepaeyHHK Tpancdopmatopa Tpl BHXONMT H3 30HbI HACHILIEHHA
H HauHHAeT nepeMarHHYHBATLCH B IIPOTHBOMOJOXHOM HanpaB/eHHH.
ITpu 3TOM CKOPOCTH H3MEHEHHS MHAYKUHH ONpeNe/HeTcs MIHOBEHHBIM
3HaYeHHEeM NPHJAOKEHHOro HanpfMEeHHs H NPAaKTHYECKH He 3aBHCHT OT
HanpsikeHusi nuTaHuA. [lockosbKy B TeueHHe KaKnoro mnoaynepHoaa
MHTAIOWIETO HAMPAMEHHA HHAYKUHA B CepleYHHKE H3MEHHeTCs NpH-
MepHO Ha 2B (Bs — HHAyRUHS HACHILEHHA), TO MOXHO CYHTaTh, 4TO
cpeiHee HalpAXEHHe Ha BTOpPHYHHX 0OMOTKax TpaHchopmartopa Tpl
3aBHCHT OT YaCTOTH H HE 3aBHCHT OT HanpsXeHHsA MHTaHHA.

B 10 e Bpems H3MeHeHHe HHAYKUHH CepAEYHHKA MOCTE €ro HaCH-
11eHHs, 06yc/IOBNCHHO® HEHAEaNbHOCTHIO METAH THCTEPe3Hca, BHOCHT
NOrPEIIHOCTL B H3MepeHHe yactoTel. J/ist MOBBILIEHHS TOYHOCTH H3Me-
PeHHs 4acTOThl MPHMEHEH KOMIIeHCHpylomuii tpancdopmatop Tp2, y
KOTOpOro fo 1epBHYHOH OOMOTKe MpOTeKaeT HaMATHHYHBAIOLIHA TOK
Tpl, a sropuuHas obmorka H22—K22 BKAlOUEHA BCTPEYHO CO BTOPHY-
10 o6MoTkolt Tpl u ee 3.4.c. KOMOEHCHPYET Ty 4acTb 3.4.C. BTOPHYHOR
06MOTKH, KOTOpasi 00ycJioBJieHa H3MedeHHeM HaMarHHYHBAIOLIErO TOKa
NPH HacbilleHHH cepaeyHuka. Buxoanoe HanpsxeHHe TpaHcopmaTopa
Tpl na Bropuunioi obmorke HI3—KI3 ucnonbsyercs A NHTaHHA
HH/AYKTHBHOTO NaTYHKA MOLHOCTH.

KoHTpOn:HBe sonpock

1. Hasnauenne TaxoMeTphueckoro 6/10Ka H ero TeXHHYECKas XapaKTEpHCTHKA.
2. ¥Ycrpofictso TaxoMeTpHuecKoro Gnioka.
3. NpuHuen pabotn Taxomerpuueckoro Gaoka,

3

6.6. MHOYKTUBHBIM [ATUYMK 2

Huoykrusnoul QaTvuk cayHMT ANA H3IMEHEHHH TOKa B pPeryaupo-
BOuHOH o6MoTke amnaucrata. Ha tensososax 2T310J1, 2T310B npu-
meHeH nHAYKTHBHbIA natunk M ]1-10, na rennosozax 2T310M — HU]1-31,
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TaGnuua 34

Hanpsxenne o S s
{cHmyco- Yacro- | Jlmrensnbifl i Maxcrmam-
Tun HaaneHoe) 1a, [ 70K, A uuft xon

Ha KaTylKe MAKCH- - AKODH, MM

natuuka, B MANEHOE | MANLHOE
HI-10 10 133 1,8 70 55 65
HI-20 17 220 0,26 550 65 65
Ha-31 10 165 1,6 70 6,2 65
H-32 17 220 0,26 550 6.5 65

Ha tenaosoaax 273116 — UI-20 unn HMJ1-32. Texuuueckas Xxapakre-
PHCTHKA HHAYKTHBHBIX AATYHKOB MpHBefeHa B TaG. 34.

Uuaykrueuaifi gatunk (puc. 116) cocToMT H3 MAarHMTONpoBOAa,
o6pasoBaHHOro Kopilycom I u (nanuamu 4, u skops 5. B Maruutonpo-
BOJ MoMelleHa KaTyllka 2, HAMOTaHHAas Ha MpeccoBaHHbIA Kapkac.
BhiBOAK KaTylKH MpPHNAsHE K KOHTAKTaM UITENCe/bHOro padbema 6.
SIKOpb 5 COEAMHEH CO LITOKOM CEpBOMOTOPA 0GbeAHHEHHOIO peryJsfTo-
pa nusens. [Ipn yBe/iHyeHHH Harpy3Ku AM3es MOPLICHL CEpBOMOTOPA
0GBEAHHEHHOTO PEryJaATOpa MepeMellaeTcs TaK, UTO HKOPh HHAYKTHB-
HOTO AaTYHKA BABHraeTcs B KaTylliky. B pesysbrare nosiHoe COMpOTHB-
JIeHHe HHAYKTHBHOTO AATYHKA YBEJMYMBACTCH, H TOK B LIEMH pErynH-
pOBOUHOH OOMOTKH aMnuiHcTaTa yMeHbluaercs. [Ipn yMeHbLUEHHH Ha-
FPY3KH [H3e/is MOPUIEHb CEPBOMOTOPa OGBEAHHEHHOTO pery/isTopa me-
peMellaeTcs TaK, YTO HKOPbh HHAYKTHBHOTO NAaTUHKa BRIBUI2€TCA H3
KaTyllKH. B peayspTaTe nojiHoe COMPOTHBJEHHE HHAYKTHBHOTO AaT4H-
Ka yMeHbIIAeTCs, H TOK B EMH PEryJHpOBOYHOH OGMOTKH aMmiHCTaTa
yBeJHYHBAGTCH.

B CBH3M € TEM YTO HHAYKTHBHOE CONpPOTHBJIEHHE KATyLIKH NaTyHKa
HaMHOro 6OJblle AKTHBHOIO, TOK B PETyJHPOBOYHOH OGMOTKE He 3aBH-
CHT OT MOSHLHHK KOHTPOJJIEpPa, @ 3aBHCHT TOJILKO OT MOJIOXKEHHS AKOPH
B KaTyIUKe.

2 3 4

Puc. 116. Narunxn uuaykrueune HI1-20 (a) H1-32 (6):
1 — kopnyc; 2 — KkaTywka; J— 3aJHBOYHBA KOMnayHI: 4 — Gnakel; 5 — AKOpb; 6 — WITENCENL-
HuA pasbem
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KonTpoabHeie Bonpocs

1. Hasuageune u ycrpoficTBO HHAYKTHBHOTO HaTYHKa.
2. [Npuyuun pa6oTH HHAYKTHBHOTO AaTYHKa.

6.7. NAHENHX U BNOKK BbINPAMUTENEH

AnnapaTel 3TOfi FPynnsl HCMOJAB3YIOTCA B CXeME 3JEKTpoNepenayu
KdK BHMPAMHTEIbHEIE MOCTH, CTAGHIH3HPYIOLIHE LENOYKH, Cr/TaKHBAK0-
uiHe QUABTPH H T. .

Bbaok sbinpamurened kpemnuesoix Tuna BBK-450 npumenen Ha Ten-
noposax 2T310B, 2T310M. Baok (puc. 117) COCTOHT H3 H3OJRLHOH-
Holt naHenu I, Ha KOTOpOH ycTaHOBJIEHW PajHaTophl § ¢ 3aKpemJeH-
HBIMH Ha HHX MOJyNpPOBOAHHKOBHMH aHojaMu 2. [laHenb ¢ Haxoas-
INHMHCS Ha Hell 3/leMEeHTaMH NPHKpeNnneHa K yroJxkaMm cbhbeMHOH Kacce-
TH 4, BCTaBJAeHHOH B Kopnyc 5. BHBOAHW OT MOAYNPOBOAHHKOBHX AHO-
[0B BHIMOJHEHb NPOBOAAMH, KOTOPHE NPHMASIHE K KOHTAKTaM KOJOJ-
KH lUTenceabHOro pazbema §.

6Te:él;)nqecxaﬂ xapaktepucTHka G6joka DBBK-450 npusemena B
Ta6a. 35.

Pue, 117 Puc. 118

Puc. 117. Bnok sanpamnTtenefi kpemunesnx THna BBK-450:

I — naWent W3OARUNOMHAm: 2 — NHoZ; 3 — pankaTop; 4— Kaccera; 5 — kopnyc; 6 — Gaox; 7—
BCTaBKa IITENCENBHOTO padbeMa; & — KoJIONKA WTENCenbHoro Dashema; § — COENHHHTEALHbIE Npo-
Boaa

Puc. 118. INanent punpamutenedi KpemuneBux Thna [MBK-6040:

I — nanens HIOCHAHLY ", 2— Hble npoBOAZ; J, 4 — KOMTaKTkble NNAHKH; 5 — BEeHTEAL
KpeMHHEBBIR; 6 — BHHT, 7 — KOJOJKa WTENceNMbHOTO pA3BbeMa; § — BCTABKA MMTENCe/LHONO Pasd-
ema
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TaGauua 35

Odpatnoe
Tun 2:: 3,;’:::; Tun anonos To s:xona. ﬂ;l:!:?)lée- Oxaaxneune
BBK-450 B1—B3 4 EcrecTBerHoOe
B4 1-231 3
B5 2 70
B6 4
B7 2
TNBK-6040 — BK-10-1A 10 80 Ecrectsentoe

Maneny eoinpamuteneti kpemnuessix NBK-6040 (puc. 118) ycra-
HoBAeHa Ha TemoBo3ax 2TI10JI. OHa COCTOMT H3 ABYX BHINPAMHTENb-
HbIX MOCTOB, OXHH H3 KOTOPHX rnpeaHaszHaueH AJAA CO3JAHHA MOJIOMH-
TeAbHON 06paTHOH CBA3H H BhINPSMJIEHHSA BEIXOAHONO TOKA aMMHCTaTa
BO36YKAEHHUs, MUTAIOLIEr0 OGMOTKY Bo36yXAeHHs BO3GyAHTENS THTO-
BOFO reHepaTopa; BTOpolt — [UiA BHIpPSMJIEHHS BXOAHOIO TOKA, MHTAI0-
LIero peryJHpOBOYHYI0 OGMOTKY aMmmiucTata Bo3byxaeHns. BHnpAMu-
TebHbie MOCTHI NaHENAH OAHHAKOBH H COCTOAT H3 KPEMHHEBHIX BEHTH-
aeft 5 (cm. puc. 118), sakpenseHHHX Ha naHeiau [ C MOMOWIBIO KOH-
TakTHRX naaHoK 4 u 3. K nhaHkaM BHHTaMH KPensATCA BHBOAHHE MpO-
BoAa 2, BTOpbie KOHIK KOTOPHX MPHMASAHK K 32)KHMaM KOJIOJOK wiTen-
cenbHBIX pa3bemoB. Texunueckue nanuune navenn [IBK-6040 npencras-
JieHnl B Ta6J. 35.

Ha rensospaax 2T210M Bmecto naneneit [IBK-6040 ycranosnenn
610ku BBK-471, koTophe HMeOT yCTPOHCTBO, aHaJOTHYHOE OGJIOKY
BBK-450 u Tox Ha Bexope 10 A.

Baok auoaoB cpapHeHuss DBB-1203 ycraHoBJieH Ha TenJoBO3ax
2T310J1, 2T310M u 2T3116. Hasuauenne 6s0Ka — Bhje/ieHHe HaH-
GonblLero CHrHasa napel Gokcylollero H HeGOKCYIOILEro TArOBRIX 3J1€K-
TPOABHraTesiedl TemaoBO3a B CXEMEe C JKECTKHMMH QHHAMHYECKHMH Xa-
pakrepuctHkaMu. Baok BB-1203 npencraBaser co6Go#t HaGop BBINPs-
MHTeJIeH, cCOeAMHEeHHHX MO MOCTOBO# 1lecTudasHoi cxeme, paboTaKOILHX
Ha o6uiyio Harpysky. KoHcrpykumns 670Ka pa3bopHasi MeTaJliHYeCKas,
COCTOHT K3 AHa, KPHIUKH H ABYX Kpensiuuux BuHToB. Ha aHO ycrauas-
JHBAETCA H30JSLHOHHAaRA NaueNb ¢ 3JeMeHTaMu cxemu. K saekrpuye-
CKOH LlenH TensioBo3a 6JIOK NOACOEAHHACTCH C MOMOLIBIO WITENCENLHONO
pasbema. Cxema 6/10Ka npeacrasneHa Ha puc. 119,

Baoku BunpsMuTeneli kpeMHHeBwX TensoBoza 2T3116: BBK-140;
BBK-220A; BBK-250; BBK-320; BBK-1012.

Baok BBK-140 npeanasHayeH A BRIPAMAEHHA TOK2 KOPPEKLHH
H cTabunu3alnu paboTs snektponepesaun. bnok BBK-140 koHcTpyk-
THBHO aHaJsiorHyeH 610Ky BBK-450. Ha nawenn ycranoBnenw amuoaml,
KOHJEHCATOPHl H Pe3ucTOPH. DJieKTpHYecKaa cxeMa OGJIOKa npeacTas-
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Prc. 119 Pruc. 120

Puc. 119. [Npruuunuaisuan saekTpudeckas cxeMa Giaoka BB-1203:
H1—-112 — puopwi;  1—I4 — WTencensible pasbeMbl

Puc. 120. [Npuuusntansras sneKTpuiecKas cxema G6joka BBK-140

nena Ha puc. 120. Yactp 6a0ka, cocToflas H3 BHIPAMHTEILHOTO
mocta B n Konpexcatopa C, CAyXKHT AJs BHINPAMJIEHHA NepeMeHHOro
TOKa B Lenu TpaHcpopmaropa Koppekuud. Ilpyraa yactb 6J0Ka, co-
crosillas u3 KOHxeHcaTopa puabtpa Cyp u Auddepennnansnoli Henoyku
{pesucrop R¢z u koHpencatop Cer), NpeaHasHayeHa fAs CTAOHANIALHH
paboThl sneKTponepefayH TemioBo3a. Tok Ha BHxoxe mocra 15 A, 06-
paTHoe HanpsxeHrue 300 B.

Baok BBK-220A npennasHaueH AJiA BHIPAMJIEHHH TOKAa B LEHH
HHAYKTHBHOIO AaT4HKa H TpaHC(OpMaTopa NOCTOAHHOIO HampsXKeHHA.
Koncrpykrusno 6a0k BBK-220A awanornuen 6aoxky BBK-450. Ha
naHesH pacnofoXeHbl JHOAB, KOHAEHCATOPH H cTaGHAHTPOHB. B GJo0-
ke BBK-220A npumenen crabuautpon tuna I815A. 3Saextpuueckas
cxemMa 6Jioka npejacrasieHa Ha puc. 121,a. BuinpsaMutenpHui#t MocT
B1 ¢ xoupencatopom C1 u paspenutensunm guopoM 9 npumeHseTcs
B UenHd TpaHcopMartopa HanpsmeHuAa. MakcHMaJabHEIA TOK HA BHXOAE
Mocra aonyckaercs 1,5 A, ob6patHoe nanpsikeHue 100 B. Bunpsimu-
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Prc. 121. [pHHUHNHANBHEE S/JEKTPHIECKHE CXEMh:
a— 6noxka EBK-220A; 6 — EBK-250; 6 — BBK-320
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A6 teabHBE Moct B2 c koHaencaro-

B g pom C2 u paaje/HTebHBIM JHONOM
c A7 J11 npHMeHseTca B LeNH HHAYK-
cda) IR uE yss T ¢s TuBHOro parunka. Tok Ha Bhixone
[zg9 : =— T 5 mocra B2 pomyckaercs 0,5 A, of-

parHoe Hanpsxenue 10 B.
Bnox BBK-250 spnserca Bu-

Kl |Ecr e
T 4
7= Ei.ﬂ ﬁﬂ': A 47 npamureneM B uenu TpaHcdopma-
@w
(43

TOpa TOKa M CEJeKTHBHOIO y3na.

ITo KOHCTPYKUHH OH aHaJOrHYeH

6aoky BBK-450. JDnaexkTpHuyecKas

A qe Cxema 6noka nana wa pc. 121, 6.

Bunpamurensubii Moct Bl ¢ koH-

o Aencatopom CI npumensieTcs B ue-

I nou TpaHchopmaTopa MOCTOAHHOTO

1oka. Tok Ha Bhixoge Mocra 3 A,

Prc. 122, Tpununnuanskas snexrpuse- 0OpaTHoe Hanpsikenne 160 B, em-

ckas cxeMa 6/oka BBK-1012: kocTh KouaeHcatopa 200 mMx®D, Ha-

[35 — nwon sapsna Gatapew; YBB —yn- ppskeHne 160 B. Bunpamurens-

PRI R aall s Hpii Moct B2 ¢ koupeHcaropom C2

uMeeT TOK Ha Buxome 0,4 A, o6patHoe Hanpsenne 25 B. Jlnonw

JI1—/15 ycraHaBAHBAlOTCA B LENAX CENEKTHBHOrO yaJja. Tok nmoxa
0,2 A, o6partoe nanpsienune 50 B.

Brnok BBK-320 umMeer Takoe e (pyHKUHOHa/JBHOE HAa3HAYEHHE, HTO
u 610k BBK-250, a koucTpyktuBHO aHasoruyeH 6aoxy BBK-450.
[NpHHUKNKAAbHAS 3JeKTpHyecKas cxema 6sioka nasa Ha puc. 121,6.
BunpsiMuTenshbie Moctal Bl, B2, B3 ¢ koupeHcaropom Cl ycraHap/u-
BaIOTCA B LeNsX TpaHc(opMATOPOB MOCTOSIHHOTO TOKA. TOK Ha BHXOAe
Mocra 3 A, ob6patHoe HanpsikenHe 160 B, emkocTh KOHAEHCATOpa
200 mMx®. Juogw J1—/4 ycranaBauBatoTcsl B LENsX CeJAEKTHBHOrO
yana. Tok amomos [1—/13 0,5 A, obparHoe Hanpsixenne 20 B. Tok
nvopaa /14 0,2 A, o6patHoe Hanpskenne 50 B.

Baok sunpsamuteneit BBK-1012 npepnasHayeH aJis ynpasjieHHA
nHTaHHeM OGMOTKH BO36GYMIeHHH TArOBOro TreHEpaTopa TemnJaoBo3a.
Baok npeacraBaser co6oit MeTanaHuecKHH WKag, BHYTPH KOTOPOTro
CMOHTHpOBaHB ynpaBjaseMuil BuinpaMutess (YBB) u awon sapsga
6arapen (JI3B). Bnok cocTouT M3 Kopmyca, 3aKphiBaeMoro ABEpBIO C
3aMKOM €O cbeMHOH pyukoil. BHyTpH Kopnyca Ha H3O0JAALHOHHHX na-
HEJISX YCTAHOBJIEHH CHJIOBBIE JHOAH H THPHCTOpH. PajnaTopu AHOAOB
H THPHCTOPOB pa3MeLleHH B BO3AYWIHOM KaHaje, CMOHTHPOBAHHOM B
Kopnyce 6s0Ka. [IpHHUKNHaNbHAA 3JEKTpHYECKas cxeMa 6JoKa AaHa
Ha puc. 122. Texuuueckue panHble YBB: BhinpsaMieHHoe HanpsikeHue
(cpennee) 200 B, Bunpsimiennbiit Tok (cpeaunil) 220 A. HopmanbHas
pabora Gyoka obecneyHBaeTcs NpPH NPHHYAHTEJbHOM OXJNaXAEHHH CO
CKOPOCTBIO BO3ayXa He MeHee 10 Mm/c.

KoHTpOJbHLE BONpOCH

1. Hasnauenne M ycTpoficteo GJIOKOB KpeMuHeBwX Bunpsmurench BBK-450;
BBK-140; BBK-220A; BBK-250; BBK-320; BBK-1012.
2. HasHaueine H YcTpOACTBO NaHeNH KpeMHueBWX Bunpamirenedi ITBK-6040.
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6.8. BJIOK NYCKA AMU3ENA

BJaiok nycka nusensi BI1J1-4 npennassaven nas oGecneueHHs Bpe-
MeHH BbifiepXKeK H KOHTPOJIfi YacTOTH BpalleHHs Baja [H3eAs INpH
nycke. On obeciieynBaeT BpeMEHHOH HHTEPBaJ MPOKAYKH MacJsa nepex
MyCKOM H MOC/e OCTAHOBKH aH3esisi (nepBasi BHUIEDXKKa BPEMEHH); Bpe-
MeHHO HHTEpBa/ NMPOKPYTKH AH3e]s CcTaprep-reHepatopoM (BTopas
BHIAEPXKKa BPeMeHH); BPEMEHHO# HHTEePBaJ MPeKpalleHus nycka NpH
CTOMOBHIX PEXHMAX HJAH TAXEAbIX NycKax (TpeTbsi BbIAEPIKKA Bpe-
MeHH); OTKJIOYEHHE MYCKOBHIX KOHTZKTOPOB 10 OKOHYaHHH HOPMallb-
HOTO MyCKa AH3eNs.

BaoK nmycKa au3ens COCTOMT 3 y3sia (OPMHPOBAHHA BpEMeHHEIX
HHTEPBAJIOB H y3Ja KOHTPOJS YacTOTHl BpalleHHs Bana jauaens. Yaen
(OpMHPOBaHHS BPEMEHHEIX HHTEPBAJIOB COCTOMT M3 HCTOYHHKA HMMYJb-
CHOTO HanpsXenus, BpeMsdanaiouinx R—C uenefl, onynpoOBOAHHKOBO-
IO YCHAHTENS ¢ peyieilHbIM 3¢ ¢eKToM H HCNOJHHTENBHBIX peJe.

Y3en KOHTpPONIA uacTOTHl BpallleHHs Baja AH3€NH COCTOMT H3 H3Me-
puTensHoro TpaHchopMartopa, NOMYNPOBOLHHKOBbLIX YCHAHTENEH H
HCTIOJIHUTEAbHLIX pene.

W CTOoYyHHKOM HMIYJBCHOTO HanpsEHHs sABJseTCH GJIOKHHr-reHepa-
Top, cobpanHufi Ha TpaHauctTope I'l (puc. 123). MMnyabchoe nanps-
JKeHHe, reHepHpyeMoe GJAOKHHI-reHepaTopoM, npeobpasyercs R—C ue-
noukoii (R5, C4) u BupenasieTcH Ha pe3uctope RY, BKAIOUEHHOM nocJe-
JoBaTesbHO ¢ 3apaaHbiMi eMKOCTAMH C5--C7. Ilutanne Ha GAOKMHT-
reHepaTop MoAaeTcs co cTabuaHTpoHa /132,

®opMHpOBaHHE BpeMEHHBIX HHTEPBAJIOB OCYLUeCTBJIAETCH Bpems3a-
NAIHMH LeNsMH, coOpaHHHMH Ha pe3ncTopax R6—R8 u KonpeHca-
topax C5—C7: R8, C7— nepBas Bhiaepxka BpeMenH; R7, C6 — Bro-
pas. Boiaepxka BpemeHH; R6, C5 — TpeTbsl BbiJIepXKKa BPeMEHH.

IBa peneiiibix ycuaHTens coOpaHun Ha TpaH3HcTopax T2, T3 u T4,
T5. Ilepsuifi 3 HUX (Tpansuctopst T2 u T3) cayxur is obecneyeHus
nepBofl BbIfePKKH, BTOpoil (Tpausuctopst T4 W T5) — aas monyvyeHHs
sTOpOfl H TpeThbeH BhIEpIKeK.

B ucxopHOM MHOJOXMEHHH, KOrfla CHTHaj Ha IycK AH3eJf OTCyTCT-
BYeT, nuTaHue Ha 670K He nonaetcs. [Ipu mycke fn3ens Ha 6JioK mycKa
nopaercs HanpsikeHHe. B MOMEHT mopaun nanpsenus auon A7 H me-
pexop 3MuTTep-6a3sa TpaHaHcropa 12 GyayT 3aneprhl Gojiee BHICOKHM
NOTEHUHKANOM Ha KoHaencatope C7 OTHOCHTe/IbHO 9MHTTEPA TPAH3HCTO-
pa T2, KOTOpPHil BKJIOYEH HA CPENHIO TOYKY HCTOYHHKA MHTAHHA Ha
crabunutponax H30—/33. Ilo mepe 3apsina Koupencatopa C7 uepea
peauctop R8 noTesuuas Ha HeM yMeHblllaeTcH H B TOT MOMEHT, KOraa
OH CTaHeT MeHbllle NOTeHLHaJ a SMHTTEPa TpaH3HcTopa T2, TpaH3HCTOP
T2 orkpoercsi, 4TO MpHBeAET K OTKPLITHIO TpaH3HcTopa T3 H THpHCTO-
pa BY1. Otkpurhiii THpucTop BY1 cosnaer uens karywks peae Pl,
pesie cpabaThiBaeT M 3aMBIKAIOIWHMHE KOHTAKTdMH cO3aaeT 1leNnb KaTyll-
KH KoHTakrtopa JI2. DTum 3aKaHuHBaeTcsi (OPMHPOBaHHE NepBOfi BHI-
IePXKH BpeMeHH B npeaenax 60+6 c.

B nepHop pefictBHA nepBofi BBIAEPHKKH BpeMeHH [apajjellbHO
BKJ/IIOUEHHbIE BpeM#A3ajalolllHe LenoukH BTOpoi BbiaepXKH R7 u C6 n
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Puc. .123. TIprHunnHanbHas sneKTpHyeckas cxema Gaoka mycKa ausens BITIL-4

TpeTseit R6, C5 O6yayr 3a6NOKHPOBaHL H He y4acTBylor B pabore.
O6bsicHHETCS STO TEM, YTO MNpH 3aKphiToM THpHCcTOpe BYI ero conpo-
THBJIEHHE OYeHhr 6OJIbLIOe H MOJHHI IMOJNOXHTEe/bHbI NOTEHLHAA
HCTOYMHHKA MHTAHUA yepe3 KaTylky pese Pl u ¢puabTp Ha pesHcTopax
R14, R17 u xoupencarope C11 nopaetcsa Ha anon auona /111 u oTKpbi-
paer ero. [lagenue nanpsxenus Ha stoMm auope (0,7—1,0 B) npukaa-
JABWBAaeTCA K HHXHHM Mo cxeme oOkaaakam KoHaeHcatopoB C5 u C6
¢ OflHO# cTOpOHH M 4epe3 auonnt J16, /18 x Bepxuum o6knankam. Kow-
NEeHCATOPH HAXOAATCA B Pa3psiXeHHOM COCTOSIHHM, TaK KaK MOTEHLHa-
A6 WX 06KA3J0K MPHMEepHO OAHHAKOBHL.

Peseiiknlit ycHAHTeNb COGpaH HAa TPaH3HCTOPAaX PasHOro THNA Npo-
BOAMMOCTEH C NMOJNOXKHTEABHOH 06paTHOR cBs3pio. B HCXoaHOM cOCTOS-
HHH HJIH B MOMEHT OTCYeTa BHAEpIKeK BPeMeHH MpH 3aNmepTOM AHOME
A7 TpaHaucTopu 3anepthl H ToKa He notpebasoT. [lo oOKoHuanuH
BHIJIEPIKKH BpPeMEHH uepe3 nepexon sMurrTep-6asa tpaHaucropa 72 u
gon 7 HayHHaeT MATH TOK YNPaBJeHHH, BBISHBAIOLIMA OTKpHITHE
tpaHaucTopa T2. OTKpHTHe TpaH3ucTopa T2 BeAeT K'yBeJHUEHHIO TOKA
KOJIIEKTOpa, KOTOPHIH SIBASIETCH YNpaBASKOLUIHM TOKOM 6a3n TpaH3H-
cropa T3. Tpanauctop 73 HauHHaeT OTKPHIBATLCH, HaNpPAXEHHE Ha ero
KOJJIEKTOPE HAuHHaeT Majarth. JTO -NaACHHE Yepe3 LEenouKy. noJoXH-
TensHo# o6patHo#t cessu C10, R15, 11, C7, [I7 npuknaabiBaetcs K
6ase TpaHaucTopa T2, 4TO BhI3bIBAET JafbHEHLIHH POCT ynpasBisiolIero
TOKa TpaH3ucTopa. [Ipouecc nepekaoyeHHs HapacTaer JaBHHOOGpa3no
H MPOHCXOAMT B TeUeHHe HeCKOJBKHX MHKpocekyHn. Peaucrop R16 kos-
JIEKTOPHOM HArpy3KH TpaH3ucTopa T3 C/AYIKHT TAKIKE JNH OTPAHHYEHHS
TOKa ynpaBJieHus THpHcTOpa BY1.

B MoMmeHT oTkphiTH# THpHCTOpa BY1 H BKAOUeHHsn pene Pl 6a0KH-
poBKa ¢ BpeMssagalowux uenoyek R6, C5 u R7, C6 cHumaercs, Tak
kak auox /11 3ammpaeTcs MHHycOM HCTOYHHKA NMHTaHHS, KOTOPHHA B
. 3TOT MOMEHT NMpHKAaauBaeTcs uepea ¢uabtp R17, R14, C11 K ero aHo-
Ay. OnHoBpeMeHHO MPOHCXOOHT paspan KoHaeHcatopa C7 1o Lenouke
12, R13, yeM noAroTaB/iKBaeTCA cXeMa JJIA MOBTOpHOTo nycka. ITocne
3TON0 HAYHHAETCA KOHTPOJB fpolecca NycKa AH3eNs H 3aLUHTH CTap-
Tep-reHepaTopa OT AJMTE/bHBIX I1yCKOBBX TOKOB. OTCueT BBIaepIKek
BpPeMEHH HAauHHAeTCA noche cpabaTbiBaHHA pene Pl H 3aMbiKaHHA ero
KOHTAKTOB B Uenu o6MoTKH TpaHcdhopmaropa Tp2. [lpu HopmanbnoM
MycKe AHM3€Jisi Ha BTOPHUHOH o6MoTKe TpaHchopmaTopa Tp2 waBoauTes
nepeMeHHoe Hanpsixeude 1,5—2,0 B, kotopoe 3anmpaer OTKpHTHIH
Tpauauctop T6. 3akpbiTHe TpaHsucTopa T6 mo3sosifieT paspsKaThes
koHaencatopy C5 uepes pesucrop R26 u amop 5, uto MCKMouaer u3
paboThi 3Ty Bpemsisapawllyo uénouky. [To mepe 3apsina KoHpeHcaTto-
pa C6 norenuuan ero pepxHefi O6KIAAKH Magaer yepe3 BpeMs Bhl-
LepXKH, paBHoe 121 ¢, OH CTaHeT HHXKe NOTEHUHANA IMHTTEpPA TPaH-
aucropa T4, 4To npuBeNeT K OTKPHTHIO TpaHauctopa T4. OTkphiTHE
TPaH3HCTOpa T4 BejeT K yBeNHYEHHIO TOKA KOJJEKTOpPa, a CleloBa-
TEJIBHO, H yNpaBJsiollero Toka 6asu Tpanauncropa T'5. Tpauaucrop T5
H THPHCTOP BY¥2 nauHyT OoTKphiBaThcsi. Hampsenne Ha Koanekrope
TpaH3ucTOpa T5 nanaer W 3T0 najieHHe HaNpsIKEHHs Yepes HENOuKy
noJoXnTenbHoH o6patHoit cesian C13, R22, C5, 110 npuknanguBaercs
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K 6Gase TpaHaucTopa 74, yToO BbianBaeT AanbHeHWHA POCT ynpasisio-
nlero Toka tpauauctopa. [Ipouecc nepexkalOYeHHs HAapacTaer JiaBHHO-
06pasHO M MPOHCXOAHT B TeYeHHE HECKOJbKHX MHKpoceKyHA. OTKpHI-
THEe THpHcTOpa BY2 coapaer uensb Katyuike pene P2, pene cpabatbiBaer
H pa3bHpaeT Uenb MycKa AH3eNs.

O HOBpPEMEHHO C HAYyaJoM OTCYeTa BPEMEHH BLIAEPMKH HampHXkKe-
HHE HA BTOPHYHOH O6MOTKe TpaHcopmaTopa Tp2 pacter H I1PH AOCTH-
KeHuH 3Hauenns 26—3b B, uro cootBerctByer 250—300 06/MHH KO-
JI€HYATOro BaJjia JIH3e]s, YCHIHTesb Ha TpaHaucropax 77, T8 cpabaTn-
BaeT,THpHcTOp BY3 OTKphIBaeTCH M CO34a€T Lemb KaTywku pene PY9.
Pene PY9 cpabaTwpaer n pa3MbIKalOLIHMH KOHTaKTaMH paspeiBaeTr
uens katylku Kouraktopa KMH, uens nycka ausens pasGupaercs.

Pa6ota ycuautesss Ha TpaHsucropax T7, T8: Bo Bpems nepBof Bbi-
JepKHM TPaH3HCTOp T7 OTKPHT H HACHILIEH MO LeMNAM CMELIEHHH Ha
peaucropax R32, R30 u R34, R35, R30. [locne nycka nusens Bo Bpems
BTOPO# BHIEPKKH BPEMEHH HANPHIKEHHE HAa BTOPHYHOH 06MOTKe TpaHC-
¢opmaropa Tp2 pacTeT H KOFrAa 4acTOTa BpalleHHsi KOJEHYaTOro Baja
pocthraer 250—300 o6/MuH, HanpsXeHHe HAa BTOPHYHOK 0OMOTKe cTa-
HOBHTCSI AOCTAaTOYHBIM [J/Ifi 3anHpaHHA TpaHaucropa T7. TpaHaucrop
T7 sakpuiBaetcsi, a TpaHauCTOp T8 OTKPHBAETCHA LENBIO CMELIEHHS HA
peauctope R33. YMeHblIeHHEe HAanMpsiKEeHHS HA KOJMJEKTOpE TPaH3HCTO-
pa T8 nepenaercs CHALHOMK NONOXKHTeAbHOM 06paTHOR CBHA3bIO, COOPaH-
HOH Ha peaucrope R35, Ha Ga3y TpausucTopa 77, 4TO BHI3bIBAET AaJb-
Hefillee 3aKpbiTHe TpaHaucTtopa T7 u oTKpHTHe TpaHauctopa T8. Or-
KpbiTHe TpaHaucTopa T8 BeneT K OTKpbiTHIO THpHcTopa BYJ3. Crabu-
AuTpoH 36 cay)KHT AJiA HCKJIOYEHHA JOXHBLIX cpabaThBaHHH THPH-
cTopa BY3.

Takum 06pasoM, HOpMAaNLHKI MYCK AH3eNs NOJMKEH NPOHCXOAHTH
B HHTEpBa/e BPEMEHH, MeHbllleM BpeMeHu BTopo#t B aepxkH. Ecan 3To
ycJoBHE He BHINOJHAETCA, TO no HcreueHud 12+ 1 c cpaboraer ycHau-
Tenb Ha TpaHsuctopax T4, TS5 u otkpoercs THpHctop BY2. OTKphiTHE
Tupuctopa BY2 Boisoser cpabatviBaHue pese P2, kotopoe pasbeper
Uens NycKa jHaens.

B caydae TsMesioro nycka auaens (KoNeHYaThift Baa JQu3enA He
pasBopayHBaeTCA WIH pa3BOpauHBaeTCH OYEHb MeJIEeHHO) HanpsiKeHHe
Ha BTOpHuYHO! o6MoTKe TpaHcopmaropa OyaeT OTCYyTCTBOBATH, TPaH-
auctop T6 ocTaHETCA OTKPHTHM LEMbI0 CMELIeHHS, co3naBaeMoll pesH-
cropom R27, u sapsap emroctu CS npousofiper uepes 3+0,3 c¢. Ilpu
3TOM MOTeHLHaJ ero BepxHeil OOKMIaJKH CTaHeT MeHblle TMNOTEHLUHaNa
IMHTTepa TpaHaHctopa T4, tpaHanctop T4 OTKpoeTcs, OTKPHITHE TPaH-
auctopa T4 BbI3OBET OTKpPLITHE TpaH3Hcropa 15 u THpHcTOpa BY2.
OtkpbiTHe THpHcTOpa BY2 Bhi3oBeT cpabaThBaHHe pese P2, Kotopoe
pas6epeT uenb nycka AH3eNs.

KoHcTpyKTHBHO 610K Nycka jH3ens mpejcraBaseT cobGof MeTannH-
yecKHi! 3aKpbITHIH KOpIyc, B KOTOPOM pa3MeLleHbl Bce 3jeMeHTh 670-

ka. [Topcoennserne 6J0Ka K LENH TENJIOBO3a OcyllecTBjsieTcs LiTen-
CENIbHBIM PA3BEMOM.
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KOHTpOJBHbE BONPOCH

1. Hasnaveune 6J0Ka nycKa nusens.

9. PaGora Gnoxa nycka ansenst npH (GOPMHPOBaHHK NEPBOR BHIEPKKH BPEMEHH.
3. PaGora Gnoka npu GOPMHPOBZHHH BTOPOH BHIEPKKH BpeMEHH.

4. Pabora 6n0Ka NpH TAXENLX NYCKax AH3eNf.

6.9. BJIOK YMNPABJEHMA

Baok ynpapaennss BA-520 npeana3HayeH nJisl ynpaBaeHHA 610KOM

" BBK-1012 B 32BHCHMOCTH OT CHFHaJIOB MO TOKY H HAaNpsiKEHHIO TAro-

Boro renepatopa. Baok BA-520 cocTOHT H3 1BYX ONMHAKOBHIX CeKLHH,
NOMELIeHHNX B MeTananueckuit xopmyc. Kaxnas cekuus umeer ase
nakenn. Bee moaynpoBOAHHKOBHE 3JEMEHTH, Pe3HCTOPH, KOHAEHCATO-
pHl cO6paHbl Ha fnevaTHOH maate (BepXHed naHesaH), Ha HHXKHeHl na-

Puc. 124. Cxemn On0Ka ynpas-
nenns BA-520:

g — d&ysxnposanskan; 6§ — Npuu-
OHMIHANBHAR

a

Haonpameyue numowus om tma-
funusupolannoen ucmoynung

Buxod?  Buixod!

Cuznan
paccozracobariun

Hanpawenue CUKXpONUIR
yuu nepemeRNB20 moxa omTp

N
tré

0y7
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HelM pa3MelleHhl MarHHTHHE YCHAHTeNH, ABa TpaHcthopMatopa G6Jo-
KuHr-reneparopos (Tp2, Tp3) u Tpancpopmarop Tpl npeoGpasoparens
HanpsKeHHs.

QyHKUHOHANbHAA cXeMa 6a0ka ynpaBaeHus BA-520 npuBepeHa Ha
puc. 124, Biok cOCTOMT H3 QYHKUHOHAABHBEIX Y3JI0B:

cHHXpoHusupylowed uenn (CL);

BEfOMOrO npeoGpasoBatenss HanpaxeHusa ([1H);

IWHPOTHO-HMNyAbCHOrO Monyastopa (LLIHM);

pacnpegenHrenbHol nenouku (PL[);

6aokuur-resepatopos (6I'l, 6I'2).

BxoaHoe HanpsKeHHe mepeMEHHOrO TOKAa ¢ OGMOTKH pacnpeiesiu-
TeJbHOro TpancopmaTopa Tpl nogaetcs Ha CHHXPOHHIUPYIOWLYIO LEMb
CL, kotopass NpoH3BOAHT NEpeK/IIoueHHe TPAHIHCTOPOB Npeo6pasosa-
Tessi Hanpsokeuus JIH CHHXPOHHO € 4YAacTOTOH HANpsKEHHA NHTAHHA
6noxka BBK-1012.

Hluporno-umnynscuoui modyanrop LIHM nonywaer nutanue oT
ITH u uepes pacnpenenutenvuyio uens PL] 3anyckaer mnoouepensHo
6sokHHr-renepatopul 6I'l u 51'2, Kotopue $GOpMHPYIOT HMOYALCH 3a-
NaHHOA NJNTEeNbHOCTH H HanpsixeHuA. MMnynscht ¢ 610KuHr-reHepa-
TOPOB NOJ3I0TCA HAa LENH YNpPaBJeHHs THPHCTOPOB yNpapasieMOro BHI-
NpAMHTEJA.

®asza UMINYAbCOB YNpaBIEHHA OTHOCHTEJBHO HAnpsXeHHs CHHXpPO-
HH3ALHH OnpeaeJsiercsl CHICHAJOM PacCOTJACOBAaHHS CEJEKTHBHOIO y3-
Jia H 6)10Ka 3afaHuA.

Cunxponusupyrowas yeno CL npepnasnauesa AAs CHHXPOHH3ALHH
npeo6pa3oBaTelil HaNpPsXKEHHA MO YACTOTE C CHHXPOHHWM B036yauTe-
Jdem BC-650B u cOCTOMT H3 BCTPEYHO BKJIOYEHHHX CTa6HJAHTPOHOB
C7l u C12 u pesnctopa R1. CHHXPOHM3HpYIOIIEE HAMPSIKEHHE NONALT-
csl Ha KOHTAaKTW 9—I0 [P n obecneynBaeT nmepek/aYEHHE TpPAH3H-
cropoB T1 u T2 npeo6pasoBaTesnsi HANPAXKEHHA MOCTOAHHLIM [0 BEJH-
YHHE CHTHA/OM He3aBHCHMO OT BXOAHOTO NEPEeMEHHOTN0 EanpsiXeHHs,
KOTOpO€ M3MeHsieTCA B IUHPOKHX npepenax. Yepes awonw 1 u J12 B
COOTBETCTBYIOILHE NOJNYNEPHOAL TOK MOCTYNaeT HA NEpeXoibl IMUTTEP-
6asa TpaHsucTopoB T1 u T2, BH3HBas HX MOOYEPENHOE NEPEKIIOYEHHe.
Hanpumep, B nepBuifi noaynepron 1ok uepes pesmcrop K1, anoa /1
nojaercA Ha nepexon 3Murrep-6asa TpaHanctopa T2, Bo BTOpo#H moay-
nepHoj — vepes aHonx /J[2, nepexon smuTTep-Gaza Tpausucropa T1,
peauctop R1.

ITpeobpasosarens nanpsoxenus npegHasHaven ans npeo6pasoBaHus
NOCTOAHHOTO HAaNPAXEHHA B MepeMeHHOe C YaCTOTOH, oOnpenenAeMoil
BXOAHHM HaMpsXKeHHeM CHHXpPOHH3auuH. [lepeMeHHOe HANpsKEHHE He-
ob6xoauMo aas nutanus I/HM, nonyyeHHst H30JHPOBAHHKX HCTOYHHKOB
TIOCTOSHHOIO TOKAa JJIfl CMELIEHUS MepexofoB 3IMHTTEp-623a TPAH3HUCTO-
poB T3 u T4 GnOKMHr-reHepaTOpoB B 06PAaTHOM HAMpPaBAEHHH M S
NUTAHHA TOKOOTPAaHHUHTENLHOTO yasa.

IpeoGpasoearean coctout u3 Tpaucopmaropa Tpl, Tpauancropos
T1, T2, peaucropos R2, R3, nuonos [J3, /14, sunpsmurenesi Bl, B2,
B3, koupencaropos C3, C2, C4.
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Tpancthopmarop HMeeT KossieKTOpHEE 0OMOTKH wl, w2, 6GasoBhie
06MOTKH w3, w4, BHXOAHHe 06MOTKH w5, w6, w7, w8. [lapamerpn
uend ob6paTHoii cBA3H npeo6pasoBaTensi, 06pa30BaHHEE 6a3OBHMH 06-
MOTKaMH H pesuctopamu R2, R3, BuOpaHH Tak, 4yTo o6GecneyuBaloT
pabory TpananctopoB T1 u T2 B peikume nepekJioyeHHH.

Buixoanas o6moTka w5 nuraer I/HM. Brixoanue o6moTkH wb, ©7,
W8 cOBMECTHO C BHNPAMHTENAbHBIMH MOCTHKamu Bl, B2, B3 u koHaeH-
catopamu C3, C2; C4 06pa3yloT H30JAHPOBAHHHE HCTOUHHKH MOCTOSH-
HOro TOKAa. :

Uluporho-umnyabChoul MOOYARTOP NpeAHA3HAYEH AAS MOAYAALHMH
¢a3hl BHXOAHBIX HMMYJALCOB GJIOKHHI-TEHEPATOPOB OTHOCHTEJBHO BXO/-
HOrO MEPeMEHHONO HAMPFMKEHHH B 3aBHCHMOCTH OT BEJHYHHB CHIHazaa
paccornacoBaHus Ha €ro BXOAE.

B kauecTBe WIHPOTHO-HMINYJILCHOTO MOAYJAATOpPA HCNOJAb3YeTCA YCH-
JINTENb C OTPHILATEJIbHON BHyTpenHeii 0OpaTHOH CBH3BIO C BHIXOJOM Ha
nepeMeHHOM TOoKe. MarHHTHHE YCHJIHTENb HMeeT TPH 0OMOTKH ynpas-
JIeHHSl C OAMHAKOBHMH NapaMeTpaMH.

CurHan paccornacoBaHHsi yepe3 TOKOOTpaHHUHBAIOLIKK yaen, co-
CTOSRILHA H3 BHINPsAMHTENILHOTO MocTa B3, pesuctopa R12, koHpexcarto-
pa C4 u nuona [13, nogaerca Ha OOGMOTKY ynpaBjieHHA K KOHTaKTam
3ué6 lIP.

Onna u3 oO6MOTOK CTaGHAH3HMPYIOLLAfl, OCTANbHEE He HCMOMb3YIOT-
ca. Umnynscsl ans 3anycka 6J0KHHT-TeHEpaTOpOB CHHMAIOTCH C pe-
3HcTOpa HarpyakHu R8.

Pacnpedenurenvran yens (PL) npepnasHauena nas ¢popMuposa-
HHSi HMMYJAbCOB, 3aNyCKAOUWHX GJOKHHI-TEHepaTOpul OT MNEepeaHero
¢$pOHTa HMNYNBCOB HAMpPSIKEHHH Ha peaHctope RS, H pacnpeneseHus
HX B 3aBHCHMOCTH OT MOJAPHOCTH MeXAy GIOKHHr-reHepatopamu. PL{
coctout u3 crabunurporos Cr3. Cr4, xonmencatopa Cl, muopos 7,
A8. Crabuautporn C13, CT4 HCKAWOYANOT JOXKHBIA 3anycK GJOKHHI-
TeHepaTopoB MPH MEpeMeHe MOJAPHOCTH HaMpsXeHHs npeobpasosa-
TEJIA.

barokune-zenepatoper (BI'l uw BI'2) npennasHaueHw ans ¢GopMHpO-
BAaHHA HMIYJbCOB YNPaBAEHHS THPHCTOPAMH YNPABISEMOro BhITPHMH-
TenAs M COCTOAT K3 caeaywouux 3aemenrtos: bI'l — tpausuctop T3,
TpaHchopmarop Tp2, anoan 19, 710, peaucropy R4, R6, R10; 6I'2 —
TpaH3uctop T4, Tpaucdopmarop Tp3, anoaw J11, 412, peaucrops RS,
R7, R11.

Tpaucdopmarop Kaxaoro 6OKHHT-reHepaTopa HMeeT TpH 0OMOTKH:
nepBHuHyto w3, o6MoTKy ob6paTHofi cBf3n wl M BXogHYHO W2,

[TapameTpnl cxembl GJOKHHI-reHepaTopa TAKOBH, YTO CTENeHb IO-
JIOXHuTeNLHOR o6paTHOR cBf3H (0OMOTKa wl) BHILIE KPHTHYECKOM, 01~
HaKO MpPH OTCYTCTBHH BXOAHOTO CHrHaja TpaHaucTop BI MOMHOCTHIO
3aKpHIT 61arofaps HaJHYHIO HeJHHeHHOCTH B uenH o6paTHOli CBA3M
(nepexox 3MHTTEp-6a33a) H AONOJHHTEABHOMY MNOJOXKHTENLHOMY Ha-
NPHAKEHHIO CMELIEHHs, [oflaBaeMOMy Ha 6a3y TPaH3HCTOpAa MO LenH
wl, R4, 18 gna BI'l. IIpu noctyn/eHUH 3anycKawllero HMOyabca Ha
Tpauauctop 73 no uenu (Koraa «mitoc» mexay R8 u Cl1): R8, Cl, ne-
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pexon 6a3a-amutrep 73, A7, Cr3, Ct4, R8 TpaH3HCTOP OTKPHLIBAETCA H
YAEpPKHBAEeTCA B OTKPHTOM COCTOSHHM MOJOKHTENLHOH O06GpaTHOMH
CBA3BIO.

Ha Buixone (koHTakTH 7 W 8I/P) BhipaGaThiBaeTCA HMIYJBC Ha-
NpsAMXKeHUs 3afAaHHON AaMIJHTYAH H AJHTEAbHOCTH. JJHTEeAbHOCTH HM-
nyJbca onpeiessieTcs BpeMeHeM HachllleHHs TpaHcdopmaropa. ITocne
3anHpaHHs TPAH3HCTOPA NPOHCXOAMT Pa3MarHHYHBaHHME CePAEYHHKA
tpaHchopmatopa. [lpu nepemeHe mnosspHocTH Ha R8 okpniBaercs
tpaHauctop T4 no nenu: R8, Cr3, Cr4, nepexon Gasa-smutrep T4, 18,

1, RS, Buixonune koHTakTh 13 u 14 LIP.

Crabuautposnt Cr5 1 C76, NOAKMOUEHHHE MEXAY SMHTTEPOM H
KOJJIEKTOPOM TPaH3MCTOPOB, 3aLIMIIAIOT HX OT MNOBPEXAEHHA MOBH-
LWIEHHHM HanpfAMXeHHEeM,

Kontponssnie Bonpocs
1. Hasuauenre 6JoKa ynpaBieHHS.

2. HasHavenHe H npuuUHNE paGoTh OCHOBHRX (QYHKUHOHMaNbHEIX Y3710B GAOKa
ynpaBaeHHs.

Fnasa 7 SNEKTPHUYECKHUE LIEMH
TEMNJIOBO3A 3T210M (2T310M)

7.1. OBLLUME CBEAEHMSA OB 3JIEKTPMHECKMX
CXEMAX TEMJIOBO30B

I'pacduueckoe n3oGpaxceHHe 3NEKTPHYECKHX LeneH, COCTORLIHX H3
3AEKTPHYECKHX MAlIHH, ANNapaTtoB, COeNHHHTE/bHbLIX NPOBOLOB. TpH-
HATO HA3WBATh CXEMOL.

Ilo TOCT 2.701—84 u I'OCT 2.702—75 pa3nuuanT CJefyollHe
THIB 3JIEKTPHUYECKHX CXeM: cTpyktypHas (l), ¢yHkuHOHaabHas (2),
NpHHEUHNHaAbHas (3), coenuHeHHfl (MOHTaXHaa) (4), mMoAKAKuYEHHH
(5), obwasn (6), pacnosoxkenus (7), npouyne (8), o6bvenunenuas (0).
B cKo6Kkax ykaaaHo H(ppoBoe 0603HaueHHe KaXKA0ro THIA CXeMbl.

Ha cTpykTypHO#i 3/ileKTpHuecKo#l cXeMe, HanmpHMep 3JeKTponepena-
YH TenJoBo3a, H306paKalT OCHOBHblE 3JIEKTPHYECKHE MaUIHHBI H am-
naparthbl B BUAE YCJOBHBIX rpadHueckux 0603HaueHHH HIH NPAMOYToib-
HHKOB C 0Ka30M OCHOBHBIX cBsi3eli Mexay HHMH. OGRYHO TaKHE CXeMb
HCIOAL3YIOTCH A HAJIOCTPALHMH CHCTEMB! YNPaBJEHHH 3JIeKTponepe-
Javell TeNJ0BO3a HAM OTJeNbHbIX CHCTEM.

Ha npHHUHNHAaJAbHHX 3JeKTPHYeCKHX CXeMaX TerJoBO30B OTMefb-
Hble 3JeMeHTbl 3JeKTPHYECKHX annapaToB (KaTylUKH, MaBHbie H BCIO-
MoraTe/ibHble KOHTaKThi) H300paXalT He B BHie co6paHHOTO amnapa-
T4, a2 paccpeflOTOYEHHO — B COOTBETCTBYIOLIHX cxemax. Kaxabifi ane-
MeHT annapara 0603HavyaeTcsi TEMH e GyKBaMH H UH(ppaMH, KOTOpPH-
MH 0603Hauel annapat. Ecin B cXeMe HECKOJIBKO OJIHOHMEHHBIX anna-
partos, To npuHuMalT 0603Havenus I1...J3, IT1...116 u 1. A.

[TpHHUHNHANEHO-MOHTaXK HEE 3JIeKTPHUCKHE CXeMH TerjioBO30B
OTJIHYAKOTCH OT MPHHLUHNHAALHBIX TEM, UTO HAa HHX NOKa3aHbl BCe BHAbI
BLIBOJIHBIX 3a)KHMOB M LUTENCeJbHbIX Pa3abeMOB C HCMOJb30BAHHEM HX
YCAOBHBIX TpaduyecKHX coenHHernil. Hymepauns npoBonos noJiHOCThIO
COOTBETCTBYET MapKHpPOBKe MPOBOJOB Ha Tensosose. Ha npHHUHNIHANb-
HO-MOHTAXHBIX 3JEKTPHYECKHX CXeMaX TelJIOBO30B B CHEIHaJbHOM
Ta6/IHLEe TIPHBOAHMTCH MepeueHb JEKTPHYECKHX MallHH, annaparos,
npu6OpOB, PE3HCTOPOB H T. A.

[IpHHyHIHaNBHBIE 3NEKTPHUECKHE CXEMhb! TEeMJiOBO30B YCJIOBHO AE-
JIATCS HA HECKOJILKO OTAEJBHBIX CX€M: YNPaBJIEHHA, 3JIEKTpONepenain
(cuiioBas cxema), BcrioMorartesibHBIX ycTpoficTs, 3alllMThi H CHFHAIH3a~
1HH, ocBenleHHs, Ha nMpHHUMAHANBHBIX CXEMaxX BCe 3JIEKTPHYEeCKHe Lie-
nH H306paKeHbl B pa30MKHYTOM COCTOSHHH.

Ias nyuulero ycBoeHHs paboTht 3JeKTPHYeCKHX Lenedi TemjloBO30B
OpPH HX ONHCAHHH YCTAHOBJIEH CJELYIOIUHH NMpHHLHM: BHAyaje Aaercs
MOPSAAOK JeHCTBHS NPH BBHINOJAHEHHH Ka){[OH onepalHH YrnpaBJeHHS,
3aTem ONHCHIBAETCS B3aHMOAeHCTBHe annaparoB, o0ecreYHBAKIIKX
BbIOJIHEHHE 3TOH OnepalHH ynpaBJeHHA, H MOTOM AdeTcsd ONMHCAaHHe
LleNH MHTaHHS KaTyLIKH KaMAoro annaparta
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7.2. NYCK AU3ENA

Ha nByXCceKUHOHHBIX TENJOBO3aX PeKOMeHAYeTCs BHauaJsie 3anyc-
THTb JIH3€Jb BELOMOH CEKIHH, a 3aTeM BenYLIeH; HA TPEXCEKUHOHHBIX
BHAyaJe 3aMycKaeTcs Au3enn KpakHeli (TpeThed) BenoMOH CEKLHH,
3aTeM cpeaHeli H MOCAeNHMM 3anyckaercs am3enn Beaylleit. [lepen
3amyCKOM fAH3esA HeOGXOQHMO Ha BCeX CEKLHAX BKIIOYHTb PasbelHHH-
TeJH aKKyMyJASTOPHEX 6Garapeil, aBTOMaTHUeCKHe BHKmouarenu «Pa-
6ora Ouzean», «Tonauenoii nacoc», Ha BeAyLledl CeKIHH NMOCTABHTHL B
pabouee MONOKEHHe PYKOATKY GJAOKHpPOBKH TOopmo3a BY, BKAOYHTE
aBTOMaT «Ynpaenenue», yCTAHOBHTb B OAHO H3 paGOuHX MOJOKEHHH
«Bneped» unu «Hasads pyKOATKY peBepPCHBHOrO MeXaHH3Ma KOHTpOJI-
Jiepa MaulHHHCTA.

Ha TpexceKUHOHHOM TenJoBo3e AJIA NyCKa AH3eNs KpaiHed (Tpets-
efl) BeNOMO#l CeKUHH HeOGXONHMO BKMOuHTL TyMm6aep TH3 «Tonaus-
Kbl HGCOCY» W KpaTKoBpemeHHo KHonKy I1[3 «ITyck Ousean T1perveil
ceKyuu»,

[Nocne Bkaoyenusn tym6aepa TH3 «Tonausnbul Hacoc» BKAKYAGTCSH
koHtaktop KTH, ¥ oaMH ero riaBHbIH KOHTAKT MOAKAKYAET 3AEKTpPO-
JABHraTeJb TOMJHBOMOAKAYHBAIOLIETO HACOCa K aKKyMyJAATOpHOH 6ata-
pee, a BTOpOil CO3faeT Lenb Ha O6GMOTKY BO3GYXIAEHHA BCOOMOraTeJib-
HOFO FeHepaTopa, KATYUIKH 3JEKTPONHeBMaTHueCKHX BeHTHneh BII6 u
BI19 u anekTpoMaruutr MP5 (puc. 125).

Llens karywuxu xontaxkropa KTH Tperveil eedomod cexyuu: «nmoc»
aKKyMyJsTOPHOM 6aTapeH, npoBoa 396, pasbeHHHTEb AKKYMYyJaAaTOp-
Hol Gatapew BB, npoeona 493, 392, npenoxpauntens 107 na 125 A,
nposoa 391, wyur amnepmerpa 103, peancrop C3B, nposon 399X3.
saxumu I/1—4, nposona 1241, 255, apromar A5 «Pabora Ouseas»,
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nposon 314, aaxum 7/10, nposox 442, kourtakth 26—2llIP, paambl-
KaloLMe KOHTaKTH pene PY7, kontaktel 25—26 LUIP, nposon 338, xa-
Tywka koutakropa KTH, npoon 320, saxum 2/3, npoBoA 25, Mex-
TEenJIOBO3HbIE COefHHeHHs MeXay TpeTheft H cpeaHed BeJOMBIMH CeK-
UHAMH, TPaH3HTHHe nposBofa 156, 21 (unm 155, 26) cpenHed CEKuHH,
MeJKTenJoBO3Hble COeJHHeHHsi MEXAY CcpelHell H Beaylled CEKLHAMH,
nposon 21 senyuedt cekuun, 3axum 2/7, nposoa 908, 3axum 11/9, npo-
Bon 353, kourakthi 3—23 LU P, xonrakta TymGnepa TH3, nposona 361,
360, kontakTh 3—26 LIP, nposox 358, saxum 13/15, nposon 1023,
KoutakThl IM—I LI P, 061K «MHHYC>.

Llens Osuzateas ronausonodxauusaroujezo nacoca: 3axum /14,
nposon 1241, asTomat A4 «Tonauensui nacocs, nposof 225, riaBHbif
KoutakT Kourakropa KTH, nposon 253, aaxum 9/16, nposon 237, 3a-
wum J12, snexktponsurateas TH, saxum Cl, mposon 275, sakum 9/8,
nposopn 1178, kouraktel IM—8 LIP, «Munyc» AB.

Ueny xarywxu eentuan BIT6: saxum 7/10, nposon 440, raaBHbif
KoHTakT Konrakropa KTH, nposon 236, saxum 9/14, nposon 918, paa-
MBIKAIOLIHE BCMIOMOTATeNblible KOHTaKTh KoHTaktopa /1, nposon 919,
pa3MBIKalolLIHe BCIOMOTaTe/bHble KOHTAKTH KoHTakTopa /I3, mpoBosa
917, 226, paaMbIKalOLIHe BCMOMOTaTe/bHble KOHTAKTH KOHTaKTOpa BB,
nposox 231, aaxum 3/14, nposon 232, aaxum /I8, nposox 08, Katyw-
ka pentuas BIT6, nposon 09, saxum [J9, nposon 254, 3axum 8/4, npo-
Bon 1025, xouraktel 2M—41IP, «munyc»> Ab.

Liens xatywxu sentuns BIT9: nposopa 236, 256, koutakThi 26—
I LIP, pasmpbikatoLiHe KOHTaKTH pese PY8, PY19, PY6, KoutakThl 25—
20 I[P, npoeoa 1231, saxum 6/20, nposon 996, saxum KI8, nposoa
x18, katyuxa seutuns BI19, nposox k17, aaxum K17, nposoa 222, 3a-
kHM 8/4, nanee uenk NOKa3aHa paHbUIE.

Illens karywxu anekTpomaznura MP5: xoutakte 26-2 [NP, paambi-
KatolHe KonTakTn pene PY10, koutaktei 26—I8IUP, nposoa 1331,
aaxum 5/18, nposop 1056, 3axum [13, KOHTAKTH 5P, xatywika MP5,
«munyc» AB.

IMocaedosarensnocTe cpabaTeléaRUS ANNAPATO8 Npu nycke ousen
(puc. 126). Hocae kpaTkoBpeMenHOTO HaKaTHs kHonkw [1/13 «Ilyck
AH3esis TpeThel CeKIHH» BKilouaetcs pene PY6, KoTopoe ONHHM 3aMbi-
KalollHM koHTakTOM (nposona 442, 337) obecneynBaeT NUTaHHe LENH
nycka ot saxuma 7/10, munys ksonky 1713, a stopuim (nposona 200,
220) skawoyaet pese Bpemenn PBI.

Penie spemenn PB1 3aMbiKalOLIHMK KOHTAKTaMH MFHOBEHHOTO Jefi-
ctBus (npoBona 283, 345) aambikaer uens Katyuwku koutaktopa KMH,
koHTaktop KMH cpabatbiBaer H CBOHMH IJIaBHBIMH KOHTaKTaMH (11po-
sona 2944, 295X4) (cM. puc. 125) aambiKaeT uens ABHTaTess Mac-
AonpokaumBaloulero Hacoca MH, npuratens BKalouaercs B paboty, a
BCTIOMoraTesibHbIMU (npoBoaa 325, 326) noiroras/iHBaeT K BKJIOYEHHIO
uenu Katyiiek KoHraktopos [ 1—/13. ;

Ilo HeTeueHHH BpeMeHH BBIAEPIKKH HAa MPOKAuKy Macja B CHCTEM
nusenst (90 ¢) aaMuIKalOLHH ¢ BLIAEPKKOH BPEMEHH KOHTAKT peJe
spemens PBl (nposopa 283, 325) 3aMKHETCS M CO3JacT uenb Ha Ka-
Tyuky koutakropa J1. Konraktop [1 cpaboraer H riaBHbIM KOHTaK-
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Puc. 126, DaekTphueckas cxeMa NycKa H 3allHTH Au3ens TtennoBosoe 3TIIOM u 2TI10M

TOM MOACOENHHHT «MHHYC» AKKyMyJNsATOpHOH 6atapeH K NYyCKOBO#H
06MOTKe TAroBOrO reHepaTopa, a BCMOMOraTesbHHM CO3AACT LEMb Ha
KaTyllKy KOHTaKTopa /I3 M uepe3 MeKTenJoBO3HHE COEAHHEHHA Ha
KaTyLIKH KOHTakTOpoB /I3 Beaylueli CeKUMH H cpeiHeit BeLOMOH cek-
1HH, BTOpbiM (npoBoaa 242, 2568) coanact uenb Ha KATYLIKY 3JEKTPO-
Markura perysnstopa uactorsl spawenus 3T. Kouraktoph /I3 cpaGa-
THIBAKOT H rMaBHbIMH KOHTAKTaMH COeHHANIOT NapasyiesibHO aKKyMy/s-
TOpHHE GaTaped Bcex cekuud. BeromorarenbHHA KOHTZKT KOHTAaKTO-
pa /I3 cospact uenp Ha KaTyliKy KoHTaktopa [/I2, KOHTakTOp cpaba-
THIBAeT H INIaBHBIM KOHTaKTOM COEJHHAET aKKyMyJSsTOpHYl0 GaTtapeir
¢ TArOBBIM F€HEPaTOPOM, FeHepaTop B PelKHMe IBHraTess HauHeT pa3-
BOpauyHBaTh KOJEHyaThle Badbi ax3ens. OfHOBpeMEHHO BCHOMOraTe/b-
Hble KOHTaKTH KoHTaktopa /12 (npoBoaa 242, 243) co3paloT uenb Ha
KaTyluiky peae spemer PB2 u katywky sewruns BIIT yckopurenst
nycka. [Ipn mocTHeHHH naBJeHHsi Macja B KOHUE BEPXHETO KOJUIeK-
topa ausens (0,05—0,06) MIla cpabGaThBaeTr pejie AaBleHH Macia
P;BM 1, KOHTaKTH KoTOoporo (npoBopja 1245, 227) cospanyTt uenb H2
KaTylwky pese P¥9. Pene PY9 cpabGarhiBaeT M OQHHM 3aMBIKAIOIHM
KoHTakTOM (npoBoga 230, 228) cospaer uenb Ha KaTyulky 3JeKTpO
MarHuta 37, BTOpHIM BKJIOYAET CHIHaNbHYI0 namny «Pabora dusesns.
PaaMukalomiM KoHTakToM (npoBona 442, 337) pene PY9 paspuBaeT
uens Katyuwku pene PY6, kouwrakropos J1—/13, KMH, 1. e. cxema
nycKa aH3ensi paabupaercs.

3auluTa akKKyMyJATOpDHOH GaTapeH OT 4Ype3MepHOH pa3psAKH NpH
nycke ausens o6eCneyHBaeTcA TeM, YTo pene BpeMenH PB2 KoHTpoJsiH-
pYeT MpoAOKHTENLHOCTh PACKPYTKH BajoB ausens mpu mycke. Ecau
PO AO/IKHTENBHOCTh NMycKa nusens G6yner 30 ¢ u Buile, TO Pa3MbIKalo-
mHe KOHTaKTH pese PB2 (nposopa 334, 327) pasopByT nenb KaTyWIKH
pesie PY6, pesie OTKAIOMHTCA H €ro KOHTAKThi pa3opBYT LeNb KaTyllek
kontakropos J1—/3 u KMH, 3anyck ausens npekpaTHTCH.

Llenu xarywex annaparos, obecnewusaroujux nyck ouseas. llenb
Katylku peae PY6: nmocosoi 3axum 11/1—2 Bepyuedi CeKuuH, npo-
Boj 346, aptomat A13 «¥npasaenue», nposos 1232, konrakthl 5Y, npo-
Bop 1231, KOHTaKTH PEBEPCHBHOrO MeXaHH3Ma KOHTPOJ/Epa MallHHH-
CTa, 3aMKHYTHe B noJoxewHn «Bnepeds unu «Hasad», nposon 1242,
KOHTAKTH KOHTPOJJIEPA MALIHHHCTA, 3aMKHYTHE HA HYJeBOH MNO3HLHH,
nposon 1236, xoutakte 3—I LUP, npoBopa 319, 343, KOHTaKTH KHOM-
ku [T13 «llyck Ousenn Tperveil cekyuus, konrakthl 3—4 IIP, nposox
1224, zaxum 13/1, nposon 897, saxum 10/8, nposoa 35, mexTenyioBos-
HBlE COeMHEHHS MeXKAy Beayllefl H cpeHeH CEKUHAMH, TPaH3HTHbIE
NpoBOAa CpefHedl CeKLHH, MEXTENJOBO3Hbie COeAHHEHHs MEXAy Cpen-
Helt W TperThelt cexuusMH, npoBox 23, saxum 2/17, npoon 324, pesu-
crop C¥1, nposon 342, kontakthl 26—13 LI P, nocaenoBate/ibHO COENH
HEHHBlE Pa3MBIKAOLIHE KOHTaKThI pene PY¥9, kontakre 26—I14 IUP,
npoBofa 337, 372, 3aMHKalollHe BCIOMOTraTe/ibHbleé KOHTAKTH KOHTaK-
topa KTH, nposoa 327, paambikalollie KOHTAKThi pene Bpemen PB2.
nposoa 334, sawum 5/1, nposon 321, xourakta 256—21 IIP, xarymka
pene PY6, o6uiui «MHRYyC».
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Llens xarywku pene PY6 nocae cpabarvisanun: NJOCOBON 3aXKHM
7/10, nposon 442, kontakrhl 26—2 LI/ P, paaMHKalomue KOKTAKTHl peJie
PY8, sambikaoliHe KOHTaKTh pesie PY6, pasmbKaiollHe KOHTaKThl pe-
Jie PY9 u panee fienb cOBUANALT C PaHee ONHCAHHOM.

Lleny karywxu pese PBI: npoeon 200, konrakrn 25—18 LIP, 3a-
MBIKalouse KOHTakTel P¥6, kourakrel 25—19 LIP, nposoa 220, 3axum
2/13, nposon 341, katyuwika pene PBI, nposoa 222, 3axum 8/1,2, npo-
Bon 1022X 2, kourakte 2M—1,2 UIP, «munyc» AB.

Llens karywxu xonraxropa KMH: nposona 372, 283, sambikaowiune

XoHtaktel pene PB1, npoeon 345, karyuika koHrakropa KMH, mpo-
Box 146, 3axum 8/3, nposon, 1151, koHrakte 2M—3IIP, «munyc» AB.
Llenv dsuzarensn macaonporkasusaruezo nacoca MH (cm. puc. 125):
nposon 392, npepoxpauntens 125 A, nposox 2944, 3ambiKalouue
TJiaBHbIE KOHTaKThl KoHTakropa KMH, nposox 295X 4, saxum 1, nsu-
rarens MH, 3axum /2, npoBona 297 x4, 249, 492, «munyc» AB.

Lleny xarywxu xonraxropa I (cm. puc. 126): pasmbikaioune
KOHTaKThl pesie P¥9, xonrakrm 26—I4 IIP, nposoga 337, 372, 283,
pasMmeuIKalolHe KOHTakThl pesie PB1, npoBosa 325, saMBlKawuue BCHO-
MorarteJibHble KOHTaKThl KoHTakropa KMH, npoBon 326, pasMmbixaiouiue
BCnoMoratesibHble KOHTakThl KoHtaktopa KB, nposon 287, aaxum 6/13,
nposos 331, saxum K6, npoBon k6, koHraktn 105 BasOnOBOPOTHOrO
ycTpoiictBa, npoeon k7, 3axum K7, npoeoa 333, sawum 6/14, npoeon
368, xarywka kounrakrtopa 1, nposon 251, 3axum 9/12, nposoa 1021,
KoHTakth 3M—1 LIP, «munyc» AB.

Llens karywky xoxraxropa J3: sawum 7/10, nposon 241, 3aMbi-
KalolUlHi BCnoMOTaTeNbHBI KOHTaKT KoHtakropa /1, nposon 246, ka-
TyllKa KoHrakrtopa [I3, nposox 251 u panee cMOTPH Lenb KaTylUKH
KXoHTaktopa 1. '

Leny xarywrxu xonraxropa J12: nposopa 246, 250, 249, zambikaio-
uuii BCIOMOraTesibHbil KOHTaKT KoHTakropa [3, npoBoa 245, xaryu-
Ka KoHrakropa [[2, nposoma 252, 251 u najee CMOTPH LeNb KaTyLIKH
KoHTakTOpa 1.

Lleny karywru 3nexrpomaerura 3T: rnaBHBIH KOHTAKT KOHTAKTOPA
KTH, nposon 236, saxxum 9/14, nposona 918, 367, 242, samuiKaromue
BCHOMoratesibHule KOHTaKThl KoHtakropa J1, npoBom 258, KOHTaKTH
2-4 LUP, pasmukaoune kontaktt OMH, koutaktet 2-26 LIP, npo-
Boxn 330, 3axum 5/17, npoBon 248, saxum /12, nposon 012, xarymka
anekTpomariura 3T, nposon 014, saxume 14, A9, npoeon 254, 3a-
xuM 8/4, nposos 1025, konraktel 2M-4 HIP, «munyc» AB.

Lleny xarywxu eentuan BII7: mposon 367, 3aMbiKalolllHe BCHOMO-
rate/ibHble KOHTAaKThl KOoHTaktopa [I2, npoeon 243, saxum 3/13, npo-
BosL 244, 3axum J110, nposoxn 010, karymka senruas BI17, nposon 09,
3axxum /19, nanee cMoTpH uenb Katyuwku 7.

Llenv karywku peae PB2: 3awum 3/13, nposon 366, katyuika pene
PB2, E‘poson 365, 3amum 8/5, npoeon 1148, kourakrel 2M-5 LI P, «mu-
Hyc» AB.

. Heny karywxu pese PY9: riaBHble KOHTaKThl KOHTaktopa KTH,
nposon 239, 3axum K1, npoeog k1, 3ambiKalollHe KOHTaKThl pele
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Puc. 127. SnexTpHiuecKan CXeMa BKJIOYEMHR TATOBOTO FeHEPaTopa NpH MycKe NH3eNs
Tennoso3a 3TI10M

PZIM1, nposox k2, saxum K2, nposon 227, saxum 6/10, nposop 228,
KoHTakThl 26-15 IIIP, karywika pene PY9, emunyc» AB.

Lleny nuranus TR208020 2eHeparopa npu nycke dusean (puc. 127):
«naoc» AB, xabenab 493, 3aMbIKAIOLLHH TVIaBHBIF KOHTAKT KOHTaKTO-
pa /12, kabean 537, 531, fAKopb TATOBOTO reHepatopa, N106aBOYHBIE MO-
JIOCH, nyckoBasi o6MOTKa, Kabenn 494, riaBHbie 3aMBIKalIHe KOH-
TakThl KOHTaKropa [1, KaGeab 492, «Munyc» AB.

Hrn nycka dusean cpedueil cekyuu HeoGXOOHMO BKJIIOUHTH TyMO-
Jiep TH2 na nynbte Beyulel Cekiiii W KPATKOBpeMeHHO KHONKY 12
«Ilyck dusenn eropoil cexyuu». Tak KaK Bce aKKyMyJsitopHble 6aTapen
TpH NycKe au3edieif KOHTakropaMd Z[3 BKAIOYAIOTCA napajjelbHO, TO
HeoGxonumo cobumonateh ciefyomue tpeGoBaHufi: 3anyckaTtb ouepen-
HOM [H3eJb MOXHO TOJIBKO MOCJe OTKJIOYEHHsl MyCKa MNpeablayliero.

[TocnenopatesibHOCTL CpabaThiBaHUS annapaToB B LENH ABHraTess
TOMJIHBONOAKAYHBAIOLIEr0 HACOCa H B LENH NyCKa AH3eJf NOJNHOCTBIO
<COBNajlaer ¢ NOCJegoBaTe/bHOCTbIO cpalaThiBAHNS 3THX annaparoB Ha
TpeTbe CeKLHH.

Llenn nuraHua KatylleK annapatoB, KPoOMe KaTYIUKH KOHTAaKTopa
KTH, u pene PY6, ananornunn. HuXe naercs onucanue Henu Kartym-
KH Koutakropa KTH u pene PY6 cpenrei ceKuuu.

Lens rarywru xonraxropa KTH cpedneti cexyuu (cm. puc. 125).
Tlpu Bkiovenun tymG6aepa TH2 na nysbre Benylle# CeKUMH KaTyIUKH
KoHTakropa KTH cpennefi ceKUMH Noay4YalOT NHTaHHE NO HeNH: 3aXKHM
1/4 cpepnef cexuun, nposon 255, asromatr AS «Pabora ouseans, npo-
Boxn 314, 3axum 7/10, nposop 442, xourakte 26—2 [P, pasmuikaio-
1He KOHTaKThl pene PY7, xoutaktel 25—26 IIIP, nposon 338, katyui-
Ka KoHtakropa KTH, nposop 320, 3amum 2/3, nposon 25, MexTtenno-
BO3Hble COeJHHEHHS MeX1y CpeAHeH H Beylleii ceKuusMu, nposon 26,
3axum 2/4, nposon 352, saxum 13/8, nposon 351, KourakTel 3—24 LI/ P,
KOHTakThl TymGiepa TH2, nposon 360, kourakte 3—26 LLP, nposox
358, zamum 13/15, nposon 1023, xourakre IM—1 UIP, o6muit «Mu-
nye» AB.
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Lleny nuranus karywku pene PY6 cpednedi cexyuu (cwm. puc. 126):
nposon 319 senyuiei cekunn (orxomut ot KHonku IT/1), keaonka 1112,
koHtaktel 3—3 IIP, nposon 322, saxum 13/7, nposon 349, 3amum
10/17, npoBon 24, MeXTenJOBO3HbIE COENHHEHHMSl MeXOy Beaymed K
cpeaHe#i ceKUHAMH, npoBon 23, 3axkuM 2/17 U nanee CMOTPH HENb Ka-
TYWKH pesie PY6 Tpetbeii ceKunu.

Ins nycka Ousenn sedyujeri cekyiu HeOGXOOHMO BKJIIOYHTHL TYMO-
qsep TH1 u kparkospemenso xuonky I1J1 «llyck Ousean nepsoil cex-
yuu», IlocnegoparenbHOCTL cpabaThIBAHHS aNNapaToB B LENH 3JeKTPO-
IBHraTeisi TOMJIMBONONKAYHBAIOIIEr0 HAacoca M NycKa [u3esis coBna-
Z3eT C NOocJIeJ0BaTEJNbHOCTbIO cpabaThiBaAHHSA 3THX annapaToB Ha cpef-
Hell H TpeTheli cexuusx. llenu nMTaHMA KaTylleK annapartos, Kpome
KaTyllkn KoHtaktropa KTH u pene P¥6, ananorwuns. Huxe pano
onucaHHe Lienel Katyllku KoHtakropa KTH u pene PY6.

Lens karywxu xonraxkropa KTH (cm. puc. 125): «nioc» akkymy-
asropHolt Gatapeu, nposos 396, pazbefuHUTENb AKKYMYJSATOpHO#H Ga-
taped BB, npoeoga 493, 392, npenoxpanurens 107 ua 125 A, nposon
391, wynr amnepmerpa 103, peaucrop C35, nposog 3993, 3axuMBI
1/1—4, nposona 1241, 255, astomatr A5 «Pa6ora dusean», nposon 314,
3axum 7/10, nposon 442, xourakrel 26—2 [P, pasMuiKawuue KOH-
TakThl peje PY¥7, koHraktn 25—26 [P, npoeon 338, kaTyuika KOH-
taktopa KTH, npoeon 320, 3axum 2/3, nposoa 113, 3axkum 11)4, npo-
Box 892, xouraktel 3—25 LU P, xonrakrul tyMGaepa TH1 «Tonauensiit
Hacoc», xoHtaktel 3—26 /P, nposon 358, 3awum 13/15, nposon 1023,
koutaktel IM—1 LIIP, nposon 398X3, KoHTaKThl pazbeiuHurtensi Ga-
Tapen BB, nposoa 397, «MHHYC» aKKyMyasiTOpHO# Gatapen.

llene karywku pese PY6 (cwm. puc. 126): nuocoroit 3axum 11/1—2,
nposoy 346, asromar A3 «¥npasaenue», nposon 1232, xoHrakre 6J0-
KHPOBKH TOopMo3a 5¥, nposon 1231, KOHTaKTHl PeBepCHBHOTO MeXaHH3-
Ma KOHTpoJJsiepa, nposon 1242, 4-it xkourakr KM, nposoa 1236, xoHTak-
Tt 3—1 LIP, kourakte kHonku I111, - kouraktet 3—2 [P, nposox
318, zaxum 13/6, npoeon 323, saxum 2/17, nposon 324, peaucrop C¥1,
nposoj 342, kourakthl 26—13 LIP, 1a noclie10BaTENbHO COE JHHEHHBIX
pasMBIKaloUMX KoHTakta peie PY9, konraktsi 26—14 IIP, nposona
337, 372, pasmblKaiollue BCNOMOTaTeJibHBlE KOHTaKibl KOHTaKTopa
KTH, nposon 327, pasMblKalolllHe C BBIIEPXKOi BpPeMeHH KOHTaKThl
pene PB2, nposon 334, 3axum 5/1, nposon 321, kourakrw 25—21 LI P,
Katylka pese PY6, «munyc» AB.

3awjura yenu nycka Qusenn OT ABAPULIHbLX PEHCUMOS TIPEyCMATPH-
BaeT:

1. Bo epems nycka ausessl ogHOH M3 CeKUHMH AJS1 HCKJIOUeHHS Tle-
PErpy3KH BCIIOMOraTesIbHOrO reHepaTopa paboTaioLiuX CeKUHE BCIOMO-
rateNbHBI KOHTaKT KoHtakropa /3 (mposoma 917, 919) paspeiBaer
venn nutaHust BPH u Bo36yXneuusi BCOOMOraTeJLHOTO FeHepaTopa.

2. Konrakr 105 (nposoga 331, 337) BaJionOBOPOTHOrO MeXaHH3IMa
He IONYCKaeT BKJIOYeHHe NYCKOBHIX KOHTAKTOB NPH BKJIOYeHHOM (omy-
LeHHOM) MeXaHH3Me.
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3. Benomorarte/bHblE  pasMBIKAIOWIME KOHTaKT KoHtakropa KB
(npoona 326, 287) HCK/IIOUAET BO3MOXHOCTL BKJKYEHHS MYCKOBBIX
KOHTAaKTOB NPH paboTe TENJOBO3a B PeXKHMe THATH.

4. Benomoratenb bl pasMbiKaoluii KOHTAKT MYCKOBOTO KOHTAKTO-
pa 12 (nposona 108, 177) HCK/I042ET BOSMOXKHOCTb BKJIIOYEHHS KOH-
TaKTopoB BO36yxnewns KB u BB, TeM caMHM npefoxpaHsier akkyMy-
JIATOPHYI0 GaTapel0 H HH3KOBOJILTHBIE LENH OT- BEICOKOTO HaNpsiKeHHSs
TATOBOrO reHepaTopa.

5. 3ambiKalomui KOHTakT pese PY9 (nposona 110, 1347) pasphi-
Baer uenb pese PY2, a oHO, OTKIIOUHBINKCE, Pa3PHIBAET HeNb KaTyuleK
koHTakTopoB KB u BB, 1. e. cHuMaeTcst Bo3Oysknenne ¢ Bo3GynuTens
H TeHepaTopa, ec/ln 1o KaKOH-TMGO NpHYMHE OCTAHOBHTCA AH3e/b NpH
paboTte nox HarpysKoii.

6. Ecan npu paGote nH3enst nasjieHHe B Kaprepe npebbicut 0,3—
0,35 lIla, To BKMIOYAaTCS KOHTAKTH AM(pMaHOMeTpa W €o3nanyT uenb
NHTaHHA HA KaTylwKy peie PY¥7 (cm. puc. 126): saxum K1, nposon
1245, 3axum K14, nposon k14, KOHTAKTHI audpmavomerpa KAM, npo-
Boa k15, saxum K15, npoeoa 229, saxum 6/18, nposon 915, KoHrakrh
25—24 LIP, pasMblKaolKe KOHTaKTH pede PY6, Karyluka pene P¥7,
«MHHYC» BCIIOMOraTe/ibHOro reneparopa. Pene PY7 cpabarbiBaer H
PaspriBaer Henb KatywxH Kontakropa KT/, pusenn ocramaeiiisaercs.
3nech pasMbiKaollHe KOHTaKThl pejie PY6 OTKMOYAIT 3amHTy BO
BpeMS NycKa au3edis,

7. ABapuiinasi OCTaHOBKAa AM3€eJs OCYIIECTBAAETCS IpH BKJIIOYEHHH
aBapuiHOA KHonku AK, CMOHTHDOBaHHON Ha NyJbTe YNpaBJeHHS MO-
MOLIHKKA MaulHHucTa. I1pn Briaovennn kuonky AK cosnaercs uenb Ha
KatyuwKy pene PY7, oHo cpabaThiBaeT u er0 KOHTaKTHl pa3pHIBAIOT LeNb
KaTyliKu Konrakropa KTH.

Kourpoasusie sBonpocst

1. TlepeHCAHTE noCNeAOBATENBHOCTD ONepaluil YnpaBneHMs NpH MYCKe HHAGNS.

2. Tloka3aTs Ha cxeMe uenb KaTtywks Kontaktopa KTH Tpetsell (cpelsef, Bedy-
1wedl) cexumH,

3. Pacckasath nocnenoparenbHoCT cpabaThiBaHHS annapaToB B Uenu Nycka OH-
3eq8.

4. IokasaTh Ha CxeMme LeNH annapaToB, 0GECTIEYHBAIOLIHX NYCK AH3ENS.

5. INokasaTb Ha cxeme Uenb MHTaHHA TATOBOTO TEHEPATOPa OT AKKYMYJARTOPHOR
GarapeH npH Nycke [qH3ens,

7.3. LENb TPOTAHMSA TEMJIOBO3A
(HABOP 1-i NO3MLIMM)

Ias Tporanus rennopo3a (puc. 128) Heo6XOAHMO BKJIIOUHTH Ty MG-
Jep ¥T «¥npaenenue renroeosoms. INoctapurs LITYpBaJl KOHTpoJJiepa
MalwuHHeTa Ha 1-10 nosuumio. IMocle ocylecTBaeHHs yKasaHHBIX one-
pauuii peBepcop passopaunBaerca B Tpebyemoe nosoxenue, [JiaBHbie
KOHTAKTBI peBepcopa MOArOTOBSIT CHJIOBYIO HLeNb AJs Tpe6yeMoro Ha-
TIPaBJIEHHA BpPAallLeHHsl TATOBBIX JEeKTPOABHrarteseil, a BCIOMOTATeNb!
Hble 3aMKHYT Lenb KaTywkHx pese PY2. OnHOBpeMeHHO 3aMKHeTCs Lenb
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KaTyllku peie BpemeHu PB3, pene cpabotaer M ero KOHTAKTH CO3/a-
AYT LeMb HAa KaTyLIKH BeHTHJe# KoHTakropoB [T1—I16, noesnHble KOH-
TAKTOPH €PaboTalT M MOACOENMHAT TATOBLIE JBHraTeJH K TATOBOMY
reHepaToOpy, BCIOMOTATE/bHbIE KOHTAKTH NMOe3HbIX KOHTAKTOPOB CO3-
NanyT uelb Ha KaTywkH KoHtakTopor KB u BB.

I'naBHBIf KOHTaKT KOHTaKropa BB (npoeona 404, 744) (cM. pue.
133) nopaer HanpsiKeHue:

1) Ha He3zaBucHMYyIO 06MOTKY BO3Oyxnennss H1—H2 (npoeoaa 436,
437) cuuxpounsoro noxposbynurenna CIIB uepes peryiupyeMbiii pesn-
crop CBIIB;

2) Ha pasmarHuuHBamwlLylo o6MoTky H3—i14 (466, 467) Bo36ynu-
Tesifi B TATOBOro reHeparopa uepes 3aMKHyThl KoHtakrt I (405, 460)
apapHitHoro nepexnioyarenss AP (B nonoxerun «fopmarvro») u pna-
nee vepe3 pesucrop CBB, zamkHyThiit KOHTaKT 3 (458, 434) nepekio-
yareas AP Ha MHEyC uenei yrnpasJeHud.

C nosienieHHeM HanpsikeHud Ha saxwumax CITB nmonyuaer nurtaHue
taxomerpudeckuit 670k 5T u pacnpeneaunrenvhblii Tpancgopmarop TP,
a oT Hero TpaHcdopMarTopul nocrosiHHoro toka I'11T 1—4 u Hanpsixe-
Hus TITH, amnnucrar Bo36yxaenus AB u KaTyika HHIYKTHBHOTO AaT-
uynka HJ]. COBOKYNHOCTb 3THX 3JIeMeHTOB 3JIEKTPHUECKO# LEeNH TelJo-
BO3a MO3BOJISIET COBMECTHO ¢ OOBEAMHEHHHIM PpEryJfTOpPOM AM3ens
H3MEHSITh H NOAAePKHBATH 3HAUEHHE MOILHOCTH AH3eNb-TeHepaTopa Ha
BCeX NO3HUHMAX KOHTPO/Jlepa B MpefeJiax 3afiaHHex paGounx XapakTe-
PHCTHK TSIrOBOrO reHepaTopa, T. €. NPOH3BOAHTH aBTOMaTHUECKOe pe-
ryJIHpoBaHHe BO36YX/eHHA TATOBOIO reHeparopa.

O6moTKa He3aBHCHMOro BO3OYKJeHHA (HaMarHH4HBAIOLlAA) BO3-
6ynurenss H1—H2 (nposoma 468, 469) nuraercs TokoM pabouei 06-
morku HI1KI—H2K2 amnnucrara (nposoga 472, 473) wuepes 6nok
Boinpsimuteniei 5B2. Tlepemennoe HanpsikeHue Ha paGouyio o6MOTKY
amnancrara u 610k BB2 nopaercsi or nepBuunofi obMorks [—3 (npo-
Bona 445, 446) pacnpegenurenssoro TpaHcdopmaropa TP. Tlocne 3a-
MBIKaHHSl TJIABHBIX KOHTAKTOB KOHTakropa KB Hanpsixenue ¢ BO36y-
nurens B nonaercs Ha o6MoTKY BO36yxneHusi HH1—H2 (nposona 462,
483, 486) tarosoro renepartopa. [locse 3TOr0 Hanpsi’xeHWe THATOBOrO
reHeparopa NMOAAeTcs Yepe3 3aMKHyThle IVIABHble KOHTAKTH MOE3IHBIX
Koutaktopos [71—116 u pesepcopa [1P Ha TAiroBble 3J1eKTPOBHTATEH,
NPHBOASAIIHE TENJOBO3 B BHMeHHE,

Lleny rarywku eentunssn pesepcopa «Bneped» (cm. puc. 128): 3a-
wuM 11/2, nposop 346, asromar A13 «¥npasaenues, nposoy, 1232, kou-
taktel BY, nposon 1231, KoHrakThl peBepCHBHOro Mexauusma KM,
npoeon 1242, samxkuyrsie Ha 1-ii nosuuum ! U 3 xowrakte KM, mpo-
Bon 219, xonrakrel tymGnepa YT «V¥npaeienue renaro8030mM», nNpoBOX
1235, zaxum 15/6, nposon A87, nepembiuka, nposon 1304, 3axum
11/19, nposop 1306, 3axum 7/17, nposon 1311, xourakter 26—26 LI P,
pasMelKaloliHe KOHTakKTh pese PY12, xoutakte 26—27 /P, nposog
1305, zaxum 7/18, nposon 1312, KOHTAKTH PEBEPCHBHOIO MeXaHW3Ma
KM, samkuythie B nonoxenuu «Bnepeds, nposon 105, samxum 10/15,
npoeon 107, katywka BeHTHJs peBepcopa B, nposonx 104, zaxum 9/4,
nposop 1329, kouraktet SM—4IIIP, «MHHYC» HenH ynpaBJeHHs.
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Uens xaryuwxu senruan pesepcopa «Hasad»: 3awum 11/2, npo-
BoA 346, astoMat Al13 «¥Ynpasaenues, nposon 1232, xouraktel BY,
nposon 1231, KoHTaKThl peBepcHBHOTO MexaHusMa KM, 3amkuyThie B
nonioxkeHuu «Hasap», npoeog 1242, 3amkuyreie Ha 1-f nosuuuu I u 3
koutaktel KM, npoeon 219, kourakre tymGaepa ¥T «¥npasienue
T€n206030M», nipoBox 1235, saxum 15/6, nposoa A87, nepemmuka, npo-
Box 1304, saxum 11/19, nposon 1306, 3axum 7/17, nposox 1311, xou-
TaKThl 26-26 LIP, pasMbikaioue KOHTaKThl pene PY12, KoHTakrthl
26—27 LIP, nposon 1305, 3awum 7/18, nposon 1312, KoHTakTH peBep-
cuBHoro Mexahusma KM, samkuyrbie B nonoxenun «Haszad», nposos
101, 3axum 10/14, nposon 103, katymKa BeHTHJIS peeepcopa H, npo-
Boa 104, 3axum 9/4, npoeon 1329, xonrakrt 3M-4 LIIP, «MHHYC» HeNH
yHpaBJieHHs.

Leny karywru pese PY2: 3axum 10/15, nposon 107, 3amkuyThie B
nonoxeHun ¢Bneped» mcnomorate/bHbEe KOHTakThl pepepcopa JIP
(nposon 108, saxum 10/14, npoeon 103, 3aMKHyTHe B NOJONEHHH
«Ha3ad» Bcnomoratenbhsie KoHTakThl pesepcopa I1P), nposon 108,
PasMblKalHe BCnoMoraresibHbie KOHTaKThl KOHTaKtopa /2, nposon
177, xonrakthl GMOKMPOBKH annapatHofi kameps 54, nposon 118,
konraktet 5/13, nposon 119, saxuwm 6/6, nposon 315, 3axum 5/8, npo-
Boz 233, koutakth 5/12, mposon 234, kowrakte 5J1, nposop 144,
3axum 5/9, npoon 110, xourakte 26-3 IIP, pPa3MbIKalouiHe KOHTaK-
TB pesie PY8, zambikaiomue KoHTaKTh pefie PY9, 3ambiKalowue KOH-
TaKThl pefie PY¥4, koutakrthl 25-8 LI/ P, nposop 1347, 3axum 6/16, npo-
Bo 160, xonraktel PJIB, npoeon 128, saxum 6/4, nposon 1348, 3a-
xum X7, nposon 121, pasmmkaiowme xoutaxtel TPB, nposox 122,
pasmuikaiomne KoHtakthl TPM, nposon 123, saxum X2, npoeon 124,
3axum 6/8, nporon 115, xourakret 26-35 IIP, pasMbiKaiouHe KOHTAK-
Thl pesie PY5, katywka pene P¥2, kouraktw 25-41 ILIP, nposop 270,
aaxcum 8/9, nposon 1017, kouraktei 2M-9 IIP, «Munyc» uenu ynpae-
JIEHH .

Llenv xarywxu pese PY4 (cm. puc. 129): xontakte 1] KM, 3amx-
eythie ¢ 1-i no 10-r0 nosunuio, kourakret KMH, nposon 300, saxum
3/6, nposon 302, xourakth 25-6 IUP, xarymka pene PY4, «munyc»
LienH YnpaBJeHHs.

Leny raryuwku pese PB3 (cm. puc. 128): mposoma 108, 109, 3a-
xuM 5/16, nposon 1051, kourakTel 25-12 L P, pasMbiKaloltiHe KOHTAK-
Th pese PY19, kouraxkre 25-34 HIP, nposon 311, 3axum 7/12, npo-
Boj 313, Karyuka pene PB3, nposon 1326, saxum 9/4, nposog 1329,
KOHTaKThl 3M-4 LIl P, «MuHyC» LienH ynpasJeHHs.

Leny rarywxu eentusn noesdnozo xowraxropa IT1: 3axum 9/14,
nposos 181, 3saMbikalolHe KOHTaKThl pelle Bpemenu PB3, nposop 183,
3amblKaoulHe KOHTaKTel pedie PB3, npomon 1064, 3axum 4/11, npo-
Boa 178, xoutaktel [-15 LIP, nepembiuka, xontaktht OM1, KOHTaKTH
1-12 IIP, npoeon 179, xaryuika senruns IT1, nposona 195, 194, 193,
192, 191, 180, saxum 8/6, nporon 1028, koutakte 2M-6 LUP, «munyc»
LleMH ynpasJeHus],

Lleny karywku eenturs noeadnozo konraxropa I12: nepempluxa,
xontaktet OM2, xonraxrn i-16 IIP, npoeoy 182, xarywka BeHTHAS
112, nposon 194 u nanee cmorpu nensd senTHA IT1.
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Lleny xarywxu sewrurs noezdnozo xoxraxropa I13: nepembiuka,
koHTakThl OM3, Koutaktel 1-17 LIP, npoeop 184, xaryulKa BeHTHJA
13, npoeox 193 u nanee cMoTpH uensb Bentuas 1.

Llenv karywku senTuns noe3OHozo kowraxkropa I14: nepembluka,
koHTakTh OM4, xourakrhl I-18 IIP, npoeon 186, xarymika BeHTHJIA
114, npoeon 192 u nanee cMOTpH uenb BeHTuas I11.

Leny karywku enTurn noesdnozo konraxkropa I15: nepemuiuka,
KoHTaktel OMS5, xontaktwl [-19 LIP, npososn 188, kaTyulka BeHTHJIS
115, nposop, 191 u nanee cMoTpH uendb BeHTHAsA IT1.

Henv xarywxu eentuan noesdnozo kowraxropa I16: nepembluka,
koutaktet OM6, xonraktn 1-20 LIP, nposop 190, KatyllKa BeHTHJS
116, nposon 180, 3axum 8/9, nposon 1028, kourakte 2M-6 LIP, «mu-
HyC» LieNH ynpaBJieHHsl.

Leny karyuku xonraxropa KB (BB): xourakr 3KM, nposon 1034,
3axum 14/14, 3axum 14/13, nposon 1055, xonrakru §-2 LI/ P, KoHTaK-
0 TyMOaiepa ¥T «Ynpasaenue rennroso3om», xonrakre §-1 LIP, npo-
pon 1058, 3awum 14/18, nposon 1057, saxum 10[19, nposona 1067,
1070, 1066, 3axum 7/11, nposon 1072, xonrakte 25-2 [lIP, 3amHKaio-
lIHe KOHTaKTH pesie PY2, kontakrhl 25-3 lIIP, nposos 1073, 3aMbiKalo-
uHe BCHOMoratesibHble KOHTaKTH KoHTakropa [I711, nposox 127, 3amh-
Kalolllue BCHOMOTaTe/LHble KOHTaKThl KOHraKtopa [72, nposon 130,
3aMLIKalolHe BCIOMOraTefbHble KOHTAKTH KOHTakKtopa /73, npoeoa
132, 3ambiKalolllHe BCnoMoratesibHble KOHTaKThl KOHTaKropa [74, npo-
Bon 136, 3ambiKaloli(He BCIOMOraTeJbHble KOHTaKThl KOHTakropa I15,
nposoxn /39, 3aaMbiKawooliue BcrioMorarellbHble KOHTaKThl KOHTaKTopa
116, nposon 143, pa3mbiKalolhe KOHTaKTH pese P3, nposon 1673, koH-
rakrel POII, nposoa 147, katyuika xounrakropa KB, npoeon 213, 3a-
xum 8/8, nposon 1152, koutakta 2M-8 LI P, munyc uenu ynpasJeHHs
(npoeona 147, 257, Katymka KoHrakropa BB, nposoaa 143, 213).

KoutponbHeie BONpocH

1. Pacckasath mocliefloBateibHocTh cpalaThBaHMA annapaToB npH Habope nep-
BOR TIO3HIHH.

2. Noka3aTh ua cxeme lenH KaTylleK anfiapatos,
TenJono3a.

3. Noka3aTh Ha cxeMe CHJIOBYIO Lellb TENJIoB03a.

ofecneuHBalOIIHX TpOranHe

7.4. UEMU HABOPA NO3ULIMA
HA XOJNOCTOM Xoay

Lol

Yacrora BpauieHHsi BaJoB OH3eJs H3MEHSETCH NYTEM YBeJHYEHHS
MJM yMEHbIUEHHS] 3aTSXKKH BCEPEXHMHOH NpYXHHB 00beIHHEHHOTO
peryJsTopa nu3esi KOMGHHHPOBAHHBIM NePEKIIOYeHHEM 3JIeKTPOMATHH~
toB MP1—MP4. Tlepexmoyenne ocyIecTBAseTcs H3MEHEHHeM NO3HLUHHA
KouTpoJsiepa MawmuHucra ¢ 1-fi no 15-10 nmosuumio. NeKTpOoMarHHThH
nuraores (puc. 129) yepe3 KOHTaKTHl KOHTpoJUlepa MaliuHucra 10, 9,
8 u 2 (npoBona 280, 276, 271, 284) u nanee Ha Karymiku MP1—MP4
B COOTBETCTBHH ¢ Tabuuuel 3ambiKanusi (Taba. 36).
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HYecKafl cxeMa H3MeHEMMH YacTOTH BpalleMHs BaJioB JH3ensd Tel-

aososos 2T310M, 3T310M
Ta6nuua 36
To- KarTylwks SJeKTPOMArHHTOB
SHIMH
KOHT-
J'::JID; Mpr MP2 MP3 MP4 PY4 FY8 PY10 PY15
- - - -+ | == -
2 | + - — + + |+ | - -
3 + — - — + + —- —
4| — + — + + |+ |+ —
5| — + - - + |+ | + —
6| + + — + + |+ | + —
7| + + - - + |+ |+ +
8| — - + + + [+ | + +
9 | — - + - + |+ |+ +
10 ([ + — + + + |+ | + +
|+ ~ + - |+ + | + +
21 - + + + - |+ |+ +
B3| - + + - | = |+ | + +
4|+ + + + — | + | + +
151 + + + — - |+ | + +

MpreueunanHe, 3nech «+» ofo3Hayaer BKJIONEHHOE COCTORHHE annaparta, $—» — Bhi-

KAKNEHHOE.
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Kpome TOro, HemocpencTBeHHO KOHTAaKTaMi KOHTpOJJepa Mallu-
HHCTA BKJIOYAIOTCA pelie:

a) KoHrakramu II pkmiouaercs pesie P¥4 ¢ 1-i no 11-0 nosuuuio
3aMblKalole KOHTAKTH pesie PY4 wyHTHPYIOT KOHTaKTH pejie PAM2,
YTO MO3BOJIfeT paboTaTh NON HATPY3KOH € [JaBJEHHEM Macia B BEpX-
HeM KoJiekTope Huxe (0,1—0,12) MIla;

6) KoHTaKtOM § BKJloyaercs peqae PY8 ¢ 2- mo 15-10 nmosuumio,
3aMblKalowui KOHTaKT pesie PY8 pasphiBaer uenb KaTyuwiks peje PY2,
YeM HCKJI0Yaer BO3MOMHOCTb BKJIOYeHust pene P¥2 pa nosHuusx
<CBhHIIe 2-i;

B) KOHTaKToM 7 BKJioyaetcs peie PY10 ¢ 4-it no 1510 nosuuuio;

r) koHrakroM 8 BKmouaetcs peie PY15 ¢ 8-# no 15-10 nosuumio.

¥

KoHTpo/bHBIE BONPOCH

1. Kak peryanpyercs uacTora BpallieHHs KOJIEHYATOro Balla AH3ENS?
2. lokasaTe Ha cxeme LN annapaToB Ha KaXNOH TO3MIHH KOMTpPOJepa.

7.5. LEMHX BO3BYXOEHUA
U PETYNIMPOBAHUA MAPAMETPOB
TArOBOro reHEPATOPA

PerynupoBakue CKOpPOCTH Ten/ioBo3a H TATOBOTO YCHJHS OCYUIECT-
B/ISIETCS MYTEM H3MeHeHHs BO3OYXKJEHHS TACOBOrO reHepaTopa H ¥a-
CTOTHl BpPalleHHs KoJieHYaToro Bala au3sens. Llens Bo3Gyx aenus Tsaro-
BOro reHepatopa obecneUynHBaeT aBTOMaTHYECKOE NOAJAepKaHHe MOCTO-
FIHCTBA MOUIHOCTH B pafoyeM [HANa3OHe BHelIHeli XapaKTepPHCTHKH,
2 TaKke OrpaHHYEHHe ero TOKAa H HamnpsiKeHHsl MPH NPEBHLILUEHHH HX
MaKCHMaJIbHBIX 3HavYeHHui.

Ocyuiecriisiercss 370 cOBMecTHOR paGoTol 06beAHHEHHOrO peryas-
Topa AaH3els, TaxoMerpuueckoro Gioka 3apauust BT u y3ana obpatHoi
CBA3H N0 TOKYy M HaNpPSAXeHHIO TATOBOro reHeparopa. OGbeluHeHHBIHR
PErysfTop AH3eNisi NOJANEPIKHBAET YCTAHOBJIEHHYIO YacTOTy BpallleHus
BaNla gu3eJid H COBMECTHO C TaXOMeTPHYECKHM GJIOKOM NOAJePIKHUBAET
3aflaHHBIA MO NO3HUHAM KOHTPOJJIepa YPOBEHb MOLIHOCTH.

¥Y3en o6paTHo# CBA3H NO TOKy H HanpsKEHHIO TATOBOIO reHEpaTo-
Pa coctout H3 TpaHcdopmaropor nocrosinHoro Toka THT u Hanpsike-
Hus TIIH, naneneli BHINpSIMHTENBHBIX MOCTOB, CEJEKTHBHOrO y3/a H
perynnpoBoutoro conporusienuss COY ¢ BHIXOAOM Ha ynpasJsiiollyio
O6MOTKY ammniincrata Bo3byxnenns AB.

Tsrosnbifi reHepaTop HMeeT He3aBHCHMOe BO3DyKneHHe, ero o6MoT-
Ka H1—H2 nutaetcs ot Bo3bynutensi B, uMelllero HaMarHHYHBalO-
myio obmorky H1—H2 u pasmarnuuusaowmyio H3—H4. Iepsas non-
KJI0YeHa Ha BbIXOj pabovefi O6OMOTKH aMnJiuCTaTta H TOK B HeH pery-
JIHPYETCsi CHCTEMOH aBTOMAaTHYECKOrO PperyJIHpOBaHHs BO3OYyXaeHHS
THArOBOrO reHeparopa. BTopasi BkiloueHa B OOLIYIO 3JIeKTPHYECKYIO
lenb ynpaBJieHHS TeNJIOBO30OM M NHTaeTcsl NOCTOSHHOM [JS KaXKjoh
TIO3HUHH BeJIHIHHON TOKA.
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Pery/inpopatue Toka BO36yXKIeHHS OCHOBAHO Ha 3aBHCHMOCTH Bbi-
XO[LHOTO TOKa aMNJIHCTATa OT CHTHAJOB (TOKOB) OGpaTHOH CBSASH MO
TOKY Harpy3KH H HaNlpsiXKeHHIO TAIOBOTrO reHeparopa. BuXoaHbIM TOKOM
AMIUIHCTATA ABASIETCH TOK B ero paGouelt o6motke HIKI—H2K2,
nocsie BHINPAMJEHHS nonajaiouui B o6MOTKy Bo36YKaeHus BO3OYIH-
Teis. 3HaYeHHe 3TOTO TOKAa 3aBHCHT OT CTENEHH HAMarHHYMBaHHA (Ha-
CHILIEHHOCTH) CepHeYHHKA aMIUIHCTAaTa, KOTOPasi B CBOIO OYepelb 3a-
BHCHT OT 3HAa4YeHHs pe3yJbTHPYIOLIEro MarHHTHOTO NOTOKa, CO3aaBae-
MOro 3azaioLiefi, peryJIHpoBOYHON, ynpasJsiolieli u craGuauaupyoLel
obmorkamu. Toku 3anaiouwell u peryHPOBOYHOH OGMOTOK CO3AAI0T
HAMarHHYHBAIGLIMA NOTOK OIHOTO HAaNMpaB/JEHHS, a TOK ynpaBjsiolled
OOGMOTKH €O3JaeT NOTOK NPOTHBONOJOXHOIO Hanpasjenus. CraGuinsu-
pytouiast o6MOTKa paGoTaer TONBKO HPH MEPeXOAHBIX INpoLeccax B
3NeKTPHYECKO LenH.

Ilpn yBenHuyeHHH HaMarHMuHBaiomell CHAB M HACHIEHHOCTH cep-
DeYHHKA aMNJAHCTaTa HHAYKTHBHOE CONpOTHBJeHHe paboueli oGMOTKH
YMeHbLIaeTCsl, 2 ee BHIXOAHOH TOK, nocTynalouMi B o6MOTKy BO36Y K-
AeHusi Bo30ynurensi, yseduuupaercs. CllenoBateNbHO, YBEIHUHBAETCH
HanpsiieHHe TATOBOrO reHepaTtopa. YMeHblieHHe HACHILIEHHOCTH cep-
AevHuKa Bhi3biBaeT o6paTHbA npouecc. Tox 3apaouiel 0O6MOTKH mpo-
NOpUHOHAaNIeH H3MEHEHHIO HaNpsKeHHS TaXoMeTpHYecKoro OJIOKa, T. e.
HacToTe BpallleHHsl BaJia qH3eJisl, H orpaHHuHBaercs peaucropom CO3.

O6motka ynpasnenusi OY amnaucrata SRASeTCS BHIXOAHOH 4acCTbio
y3na o6paTHO# CBSI3H NO TOKY H HanpsKeHHIO TATOBOTO reHepaTopa.
Kak supno u3 puc. 130, Tok ynpapasiowe# 06MOTKH paseH cyMMe TO-
KOB i’y u i’y Ha BEIXOAe paGounx (Bropmumnsix) o6morok TIIT u TITH,
NHTAIOLIHXCSA OT pacnpenenuresnbHoro Tpancdopmaropa Tp. [Togmaruu-
uHBalowes (nepsuyHoit) obmotko# kaxpaoro THT ssasioress Kabenn
CuJIoBOH LenH, a y tpaHchopmaropa TITH nepsuynas o6MOTKa BKJIO-
YeHa Ha HanpsiKeHHe THAMOBOro reHepartopa. IlosToMy nogmarHuuHBa-
HHE CEepAEeYHHKOB W BBIXOAHble TOKH pabGouux obmorok T[T uw TITH
NpSIMO NpPONOPUHOHAJLHEL TOKY M HaNpSXeHHIO TArOBOTO reHepaTopa.

Ha paGoune o6motkn TIIT u BHIpAMUTENbHBE MOCTH fEpeMeHHOe

) u o 870 8 85 Bag b

Puc. 130. [lpununnnansuaf cxema yana obpathofi ceasn
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HanpsieHue noaaercsi ¢ o6MOTOK pacnpefle/IHTeIbHOrO TpaHcdopMa-
TOpa. BuinpsMieHHOe HanpsiXeHHe Yepe3 4YeThipe NOCJEAOBATENLHO
CcoeNHHeHHBX MOCTa nopaercsi Ha Gannacthbifi pesncrop CHTT, xoro-
pulii BMecTe ¢ AHonoM B BhINOMHsAET (QYHKIHIO CENEKTHBHOIO y3Jia €O
CTOPOHH CHrHaJia N0 HaHGOJbLIEMY H3 TOKOB THAFOBLIX 3JIEKTPOJBHra-
TeJiel.

IMocnenoBaTesibHO COEIMHEHHBIE BHNIPAMHTENbHBIE MOCTH, BHIJSIO-
LiHe HaHGOJBIUMH M3 MOCTYHAIOUIMX CHIHAJOB OT TpaHC(popMaTOpOB
THT 1—4, wasbipaloT y340M suvilesenun makcumyma. EclH TOK 3JeK-
TPOIBHraTe/s B LuuHe, npoxoaswesi yepes TI/IT1 Gonbuue, yeM B Kax
nof muHe octasnbHeIX TpaHcdopmaropos TIIT2—4, to Gonablile H €ro
nonMarsnyusaiouiee geficrsne Ha cepaeunuk TI1T1. MUuaykrusHoe co-
npoTuBJeHHe paGoyeii OOMOTKH B 3TOM cJay4ae Oyner MeHblle, 4Yem y
OCTA/bLHBIX, 4 3HA4YHT, Hanpfxehue U,, npuioxeHHoe K Mocty Bl,
6yner HaubOJBIIMM 1O OTHOIIEHHIO K MocTy B4 Ha seanuuny (U;—U,).
Ha seixome Mocta B4 cyMMapHOe 3HauyeHHe BLITPAMJEHHOTO Hanpsixke-
HHSl GyZeT paBHO BBIXOAHOMY HanpsixeHHio Uy niioc pasHocTh Hanpsi-
wennt (U;—U,), 1. e. peayantHpyioliee HanpskeHHe Gyner npomop-
LHOHANbHO HauGOJblIEMY H3 TOKOB TATOBHIX ABHratesef.

Ilpu pery/nupoBaHHHM TOKa, MOWIHOCTH W HanpsikeHus pabouas
TOYKa aMIJIHCTATa, XapaKTepH3Ylouasd HaMarHHYeHHOCTb CepAevYHHKa
H TOK BHIXOAa, NepeMellaeTcsi BJOJb KPYTOH 4acTH XapaKTePHCTHKH
amnyncrara ot Touku A no touku J (puc. 131). B .mpemenax 3to#
obJiacTH KpHBOil HaMarHHYHBAIOLIHE CHJIbI 3aj1aI0Llell H ynpasJsiouleH
OOMOTOK HM3MEHSIOTCS He3HaYHTeJbHO, a TOK BBIXO#Aa aMIIHCTaTa —
OT MHHHMAJLHOFO [0 MaKCHMaJbHOTO 3HayeHHs. Yem kpyue Gynmer
HATH KpHBafd, TeM MeHblle Tpefyercd H3MeHeHHS HaMarHHYHBaloLledH
CHJIB JJISi NIOJyYeHHsl TeX XKe 3HAYeHHHl TOKa BHIXOAA aMILIHCTATa.
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Puc. 131. XapaxkTepHcTHKa aMIJHCTaTa
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Ilpn nepexosfie B TATOBHIH peXXHM H BKJIOYCHHH KOHTaKTopa BB
BO30yMAeHus BO3GYAHTeNA (MepBOHAYAJNbHBIi MOMEHT) TOK BBIXOja
aMnAHCcTaTa onpefensercs HamMarHHYHpawlule# cuiofi 3ajpapouei o6-
MOTKH, BO MHOTO pa3 npeBocXoisiuefi sHaueHue, HeOOGXOQHMOe s
yTipaBJeHHs YCHIHTENs B npedefax KpyTofi YacTH XapaKTepPHCTHKH,
clieloBaTeNLHO, TOK Bhxoma Oyler MakcHMaJbHBIM. B 3TOoM ciyuae
pabouasi Touka E Gyner maxomutbest B obnactu (cM. puc. 131) Hachl-
LIeHHs CepAeYHHKA aMOAHCTaTa.

[Mocne skaoueHnss KouraktopoM KB Bo3byxneHus reHeparopa
(xouTaktropsl I11—I16 BKJ0OYEHB) HAanpsiKeHHe €ro JOMXKHO Gbuio OH
Pe3KO YBEJHUYHTLCS, HO SAKOPS TATOBHIX 3/IEKTPOABHratelieli NOKa He-
MOABHXHB, CONPOTHBNEHHe OGMOTOK TSroBbIX ABHraresieli MaJo,
N03TOMY NPOHCXOAHT GHCTPOe yBesNnYeHHe TOKa B LM TAFOBHX 3JieK-
TpozBurateneii. B 310 BpeMs H3-3a CHJIBHOTO NMOAMarHHYHBaHHs Ccep-
neunukos TIIT GeicTpo yBeNHUHBAETCH HX TOK BHXOLa. B.3ToT MOMeHT
toxk Buxona T/IT GyneT sHauutenbHo GoJbine, yem ToK TITH. Tlocty-
nas B ce/IeKTHBHBI# y3eJs, TOK iy (cM. puc. 130) pasperBasercs, onHa
4acTh €ro igr MporexaeT no 6ajjiaCTHOMY 8e3uc’ropy TETT, mropas
i’y — yepes BuinpsiMutenb BS, pesuctop COY, npoxoput B ynpasJsio-
iy oOMOTKY MariHTHOrO YCHJIHTEJS, CO3/1aBas Ha 3TOM y4acTKe na-
penue HanpsKeHust Ugp. Tok Buixona TIIH, nporexas no pesucropy
CBHTH, taxxe co3jaer Ha HeM najieHHe HanpsiXeHus. TaK KakK TOK iex
MaJ, TO 3TO NajleHHe HAaNpsiKeHHsl 3HaYHTEeNbHO MeHbllle TOTr0, KOTOpoe
co3naHo Ha o6MoTke ynpasieHusi Tokom ot TIHT. [lotenunan B Touke
8 3HAYHTENbHO BHIIE, YeM B TOUKE @, H TOK CTPEMHTCH NPOTEKaTh OT 8
K @, HO B 3TOM HanpasJjeHuu auon B7 saneprt. [Tosromy npu GonbioM
TOKe THArosoro reHeparopa Tok oT T/IH He npoXoAHT B YyNPaB/sOLIyIO
obmotky, TITH u C5TH xak Gbl OTKJIIOUEHB!, H ynpasJsiouas o6MOTKa
nuraercsi Toabko or TIIT. Ilo mMepe pocTa TOKa TATOBHIX 3/I€KTPOJBH-
ratesefi u reHepaTopa TOK B ynpasjisiiouefi oGMOoTKe BO3pacTaer, a Ha-
MarHHuuBaiollas CuJla, paBHas pa3HOCTH HAMAarHHYHBAIOLIHX CHJ
3agaoweit B ynpapasiouleii 06MOTOK, yMeHblllaetcs. [Ipu yMeHbIIEHHH
pe3ysbTupylouleli HaMarHuYuBalowedi CHJIL H YCJAOBHOM CMELUEHHH pa-
Godefi TOYKH NO XapaKTepHCTHKe aMmucrata oT 104kH E no Touku. J
TOK BHIXOJ2 AMIUIHCTATa H3MEHseTCs He3HauuTeNbHO. Jlanbhediee yse-
JiiYeHHe TOKa HATPy3KH H yMEHblUEHHe pe3yJbTHPYIOLleH HaMarHHYH-
satomed cuabl (cM. puc. 131) BenyT K peskoMy yMEHbLIEHHIO TOKa BH-
X0/la aMIUVIHCTaTa, 4 CJAefOBaTeNIbHO, H K YMEHbUIEHHI0 HanpsfXeHH:
TSroBoro reseparopa. B touke B XapaKTepHCTHKH HaMarHMYHBalollas
cuna ynpasasijouiefi oOMOTKH paBHa HamarHMYMBaIOLleH CHIe 3analo-
meit o6MOTKH (HaMarHHYHBAwWLIEH CHIIe YCTABKH), HO TOK BHIXOAA aMIi-
nHcTata B 06MOTKe BO3OYX/eHUs: 1O0CTaTOuHO BhICOK. Jlanbuefee Bo3-
pacraHHe TOKa TATOBHIX 3JIeKTpPOABHraresiefi TPHBOAMT K TOMY, 4TO
HaMarHHYHBalOIas cHJa ynpaeiswue#i o6MOTKH HPEBBICHT Ha HeKO-
TOpOe 3HaueHHe HAMaTrHHYHBAIOLIYIO CHIY YCTaBKM, W paboyasi TouKa
3aliMer nosoxexue ToYKH A. B 3TOH TOuke TOK BHXONa aMIJIHCTaTa
CTAaHOBHTCS N0OCTaTOMHO MasbiM. Jlna Gonee nonnol HefTpaiH3auHH
TOKa BHIXONA aMIVIHCTaTa U Bo36yxneHus: Bo3OyaHTeNS HCNOJb3yeTCH
pasMarHuuuBaiomas o6MoTka Bo36yautens. Ee MarnuTHHR NOTOK NpH
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Puc. 132. BHemnsa xapakTepHCTHKa TAroBOTo reHeparopa TensioBosor 2T310M,
3T310M

HOPMaJIbHOM peXXHMe BO30yXKNEHHS HanpapJieH BCTPEYHO MarHHTHOMY
NOTOKY HaMaruuuupawuieii 06MOTKH BO36OYXeHHs. 31O NO3BOJAET NPH
MaJoM TOKe pabouefi OGMOTKH aMmJHcTaTa AOOGHTBCS 3HAYHTENBHOTO
yMeHbUICHHS TOKa BO36yXaeHHS Bo3OyaHTessl, a 3HAYMT, H Hanpsxe-
HHSl TAFOBOTO reHepaTopa. 3HaueHHe HANPSKeHHs cTauOBHTCH GJH3-
KMM K HYJIeBOMY 3HAYeHHIO H NOJIHOCTBIO NajlaeT Ha CONpOTHBJIEHHE
CHJIOBO# L€, T. €. TOK TeHepaTopa OrpaHHyYeH.

Korna skops TAroBHX 3JeKTpPOJBUTaTe/ieli HAUHHAIOT BPaLIATLCH H
TeNnJIOBO3 TPOraercs, Ha 3aXKMMaX 3JIeKTPONBHraTesiel TNOABIAECTCA H
HaYHHAeT pacTH NPOTHBO-3.A.C., TOK B CHJIOBO# LeNH, NPONOPUHOHAb-
Hbifi pa3HOCTH HaTpsiMEHHs TATOBOTO TeHepaTopa M MPOTHBO-3.1.C.
5JIeKTpOJIBHTaTeNlefi, HaUHHAeT CHHXaTbCA. 10K B ynpasasiouies oG-
MOTKe ‘aMIIHCTaTa TaKXe Oyaer VMeHblUaTbhesl, pe3yJbTHPYyloWwasn
HaMarHWYMBAKOWAN CHJIa HayHeT yBeJllHYHBaThcsi M pabouas TOYKa
aMNJIHCTaTa MepeMecTHTCH N0 XapaKTepHCTHKe BRepX K Touke 5 (cM.
puc. 131). Bnaronaps Goabliok KPyTH3HE XapaKTepPHCTHKH aMIJIHCTa-
Ta He3HAYUTeJLHOE yMeHblleHHe HAMarHHYHBAIKOLIeH CHIb! yNpaBJflo-
weit oO6MOTKH BeJeT K pe3KoMy BO3pacTaHHIO TOKAa BBIXOAa, a CJe0Ba-
TesibHO (oTpe3ok Aa). Takum o6pa3om TOK TArNOBOrO reHeparopa Ha
NpsAXeHHS NPH pPasroHe TenJopo3a 6yaeT KOMNEHCHPOBATb YBEJHYEHHE
NPOTHBO-3./1.C. TATOBHX 3JIeKTPOABHraTeNiel u NPensiTcTBOBATH CyulecT:
BEHHOMY H3MeHeHHIO HX TOKa. Ha BHellHe#i XapaKTepHCTHKe reuepa-
topa (pHc. 132) BHAHO, YTO NpPH yBeJHYEHHH HAaNpPsiXKeHHS B HECKOJIBKO
pa3 (ot ToukH A K TOYKe B) TOK reHepatopa H3MeHsieTCSi He3HauH-
tenbHo (oTpesok Aa). Takum o6pa3om TOK TAroBoro rekepatopa Ha
yuactke AB BHeuIHe#i XapaKTepHCTHKH NOAJAepXKHBaeTCd OO ONpee-
JIeHHO# CKOPOCTH [BHKeHHsI NPaKTHYeCKH NnoctosiuHbiM. Crenobartesib-
HO, HA 3TOM yuyacTKe BHeLUHeH XapaKTepHCTHKH OyayT NOCTOSHHBIMH
HIH He3HauYHTeJbHO yMeHbLIaThes TOKH B pesucrope CBTT u ynpas-
afiowelt o6MOTKe, a TaKxe MOQNEPKHBAThCH NOCTOAHHHIM MNajeHHe
nanpsxenusi Uy (cM. puc. 130) cenextusHoro ysna. [Ilosbiwenne

-
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HanpshKeHHS FeHepaTopa NPHMBOAMT K BO3PACTAHHIO TOKAa Ha BHXOze
TIlH, a cnenoBare/IbHO, BO3pACTaeT NafieHHe HaNpsKEHHS Ha Pe3HCTO-
pe CBTH u norexuunan touku a (cm. puc. 130) cenektuBHOro yana.
Bennunna conporusnenusi pesucropa C5TH peryaupyercss Tak, YTo0ml
IpH TOKe, COOTBETCTBYIOIEM TOYKe 5 BHellHeHi XAPaKTePHCTHKH reHe-
paropa, noTeHUHaJ B TOYKE @ CeJIEKTHBHOrO y3la Ghijl paBeH NOTEH-
LLHAJy B TOYKE 8.

C aroro momeHTa TOK i’y ¢ Boixona TITH HauuHaer nporekathb Yepes
BuinpsiMuTens B7, u B ynpasasioineii o6MoTKe amniancrata 6yjer cym-
MapHuifi TOK iy U i’y or TpaHchopmatopoB TIIT u TIIH. Ilpu pans-
HefillleM NOBHLILIEHHH CKOPOCTH TeNJIOBO3a pabora reHeparopa Oyzder
onpenesiAtbes yyactkom I'G BHellHe#i XapaKTepHCTHKH, a Ha XapaxTe-
pHCTHKe amIiiHcTara 370 Oyner yyacrok 5/ (cm. puc. 131).

M3 xapakrepHcTHKH aMniIHCTaTa BHOHO, YTO Pe3yJ/IbTHPYIOWAs Ha-
MarHHYMBaloUlasl CuJla Ha y4yacTke kpuBof b5/ namensercs He3HauH-
TeJIbHO, 4 TOK BBIXOAa aMIJIMCTaTa M HanpsixKeHHe TATOBOrO reHepa-
TOpa H3MeHSII0TCH OveHb cHAbuO. Hamaruuumsalouwiasi cuna ycraBKu
NOCTOSIHHA, CJieIOBAaTeNIbHO, He3HAUHTEJbHO H3MEeHSIOTCH HaMarHH4YH-
Balollasi CHAa H TOK ynpasiasiouedi o6MoTKH. [laneHHe HanpsKeHHs
Use (cm. puc. 130) or 3toro toka takie Oyner npakTHYeCKH NOCTOSIH-
HBM H paBHbiM Uap B Upe Ha GannacTHEIX pesucTOopax. 10 paBeHCTBO
NpH yBeJIHYEHHH HaNpSXKeHHs reHepaTopa H ToKa i’y c Buixoaa TITH
MOXeT NOJAJEPKHBATLCH TOJBKO 33 CYeT COOTBETCTBYIOLIErO H3MeHeHHS
TOKa Harpy3kH reseparopa H Toka i’y ¢ Beixoga TIIT, 1. e. yse/quyenue
NOJH TOKa i’y B ynpaeasiiouiefi o6MoTKe 6yJeT KOMNeHCHPOBATLCH Ta-
KHM JKe yMeHbllleHHeM JIoNH Toka i’y. Takum o6pasom, HauuHas C TOY-
Ku 5 BHelllHe#i XapaKTepHCTHKH H Bhillle, OrpaHuYeHHe W NOAmepIKaHHe
NIOCTOSHHOH BeJIHYHHB TOKa reHepatopa npekpawatorcsl. [lon meficr-
BHEM aMIVIHCTaTa NpPH yBENHYEHHH CKOPOCTH TENJIOBO32 H NPOTHBO-
3.1.C.- TATOBBIX 3JIEKTPOJABHraTeNieli HanpsXKeHHe reHeparopa pacrer B
10fi Mepe, B KaKOH yMeHblllaeTcfi TOK Harpysku. B pesyabrate Ha
yuactke 5 BHeluHeli XapaKTepHCTHKH TOJydYaercsi NpsiMOJUHERHAN
HaKJOHHAs XapaKTepPHCTHKa, Ha3biBaeMasi CeJIeKTHBHOM.

B Touke I' XapaKkTepHCTHKH TOK B ynpasJisiomeft o6MOTKe OT TpaHc-
¢opmatopa TITH craHOBUTCS HACTONBLKO GOJBLLIMM, YTO NOTEHUHAN B
TOYKE 8 CeJIEKTHBHOIO y3Jia NpeBLlIaeT NOTeHUHaN B TOYKe d M TpaHC-
¢opmartop TIHIT orkmoyaercs, a nonst Toka or T/IT B ynpasasiouled
00MOTKe cTamoBHMTCH paBHOfi HyJI0, a Bech T0K TIIT npoxomut uepes
pesucrop CETT. BenunuuHy storo pesucropa noabupawT TakK, 4ToGHI
NpH TOKe reHeparopa, coorBerCTBylowleM touke I BHeurHe#i Xapakre-
PHCTHKH, ToK Ha Buixoge T/IT cosnaBan nanenue HanpsikeHHss Upe,
paBHoe nafeHHio Hanpsikenusi Uy B uenn ynpasasiome# 0OOGMOTKH.
Yuactok I'/] BHelllHeH XapaKTePHCTHKH COOTBETCTBYET OFpaHHYEHHIO
nanpsxenns, Kak Onio nokasaHo paHee, Ha XapaKTepHCTHKe
aMnJucTara B TouKe JJ TOK BRIXOZa NpaKTHYeCKH HauGOJbLIHMA, TaK
Kax Touka /] JIeXXHT Ha rpaHulle HachIEHHS aMIJKCTATAa, H TOK Bhl-
X012 MOXeT yBeJlHYHBAaThCH He3HauHTenbHO. [IpH manbHefitiem pocte
CKOPOCTH [BHXEHHs TeNJIOBO3a COOTBETCTBEHHO NOJIKHO BO3PACTH Ha-
NpsiXKeHHe H YMEHbLIHTLCH TOK TATOBOrO reHeparopa. Y MeHblIeHHe TOKa
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Harpy3ku Ha (GopMHpOBaHHe BHelHell XapaKTePHCTHKH He CKasblBaer-
¢sl, TaK Kak tpaHcopmarop THIT oTkaoueH, no3TOMy yBellHUeHHe Ha-
NpsiXKeHHsi MOXKET BH3BaTh TOJLKO yBeJuuYenHe TOKa i’y or TpaHcdop-
matopa TIIH.

[pu ysenuvenun ToKa i’, Tpancdopmaropa TI1H pesynpTupylomas
HaMarHHYuBaoUlas culla Oymer YMeHbLIAThCH, C/leOBaTe/IbHO, YMEHb-
LIHTCS TOK BHIXOAAa aMIJIHCTATa, a 3TO NPHBEAET K YMEHbILIEHHIO Ha-
npsiXeHHs: TAroBoro reseparopa. Cienosare/bho, Jio6oe nOBHINEHHE
Hanps)KeHHs] TeHepaTopa B jauanasoHe [ BHellHeli XapaKTePHCTHKH
BbI3blBaeT yBe/HYeHHe TOKa B OGMOTKe ynpaBJieHHs, YTO BJeYeT yMeHb-
LIeHHe TOKa BbIXOJa H COOTBETCTBEHHO CHMIKEHHe HaNpfAXEeHHS reHe-
paropa. Takum o6pasom, BO36yKIeHHe H HanpsXeHHe TreHepaTopa
6ynyT NPaKTHYECKH OCTABATHCH MOCTOSHHBIMH.

IlpaMonuHelinafg xapaKTepHCTHKa reHeparopa Ha yvactke BI yka-
3pIBaeT Ha PaBEHCTBO MOLIHOCTH AH3eJs H FeHeparopa TOJLKO B TOY-
Kax neperu6a b u I'. B ocra/lbHEX ToYKax oHa Oyaer NPOXOAHTH BhilIe
XapaKTepHCTHKH NOCTOAHHOH MOLIHOCTH reHepatopa. Ecsin molunocTtb
reHepaTopa Oymer Bhillle MOLUHOCTH AH3ens, TO OyaeT neperpyska JH-
3eJisl ¢ «npOcafKofi» YacTOTH Bpallelus Bana. JlonosHHTeNbHas mepe-
Ipy3Ka BO3HHMKaeT H NPH BKJIOYEHHH KOMIpecCOpa H - BeHTHJAATOpa
oxJlaXneHus ausensi. Yro6w nusess paboTan ¢ HOMHHaJbHOM MOLI-
HOCTBIC H HOMHHAaJIbHON YacTOTON BpallleHHsi BaJia, Ha BCeX peXHMax
NpHMeHeHa CHCTEMa HONOJHHTENBHOIO PEryJHPOBaHHS MOLUHOCTH C
HNOMOLIbIO 00BbeAHHEHHOTO peryJaTopa.

Ha uerseprofi nosuuuu KoHTpoJlepa 3aMbIKaKOLIHe KOHTAKTH pelie
PY10 nopkaiouaoT peryJupoBoYHy0 0OMOTKY aMIUIHCTaTa K HCTOYHH-
Ky NHTAaHHA Yepe3 OOGMOTKY HHAYKTHBHOrO JaT4YHKa OGBbeAHHEHHOrO
peryasropa pH3ens. [Ipu neperpyske nusensi, HanpuUMep, HanpsKeHHe
H TOK reHepatopa cooTBeTCTBYIOT TOUKe K|, HaxoxsiieHcs Bille Xa-
paxTepHcTHKH (cM. pHc. 132) wacrora BpallleHusi ero Baja yMeHbBILIHT-
cf, H o6belHHEeHHBIH pPEeryJaTop BTAHET SKOPb MHAYKTHBHOLO JaTYHKA
BHYTPb KaTyIIKH, yBeJIHUHBasi CONPOTHBJIEHHe HeNH H yMeHbIUasl TOK
B lleNnH peryJnpoBouynHo#i oOMOTKH amnjucrara. [Ipu yMeHbUIeHHH Ha-
MarHuuHBatomed cuibl yeTaBKH (AWper+AWaay) pesyabTupyiomas Ha-
MarHHYHBAIOIAs CHJIAa H TOK BHIXOAa ymeHbliatcsi. Pa6ouast touka
(cm. puc. 131) Gymer nepemewatbcsi BHu3 u3 Touku K’ B TOouky K
XapaKTepHCTHKH amnJiHcrara. [1pu yMenblleHHn BO30YXJEHHS COOT-
BETCTBEHHO yMEHbIIAIOTCA HamnpsiXeHHe H MOLIHOCTL FeHeparopa, 4To
OTPa3HuTCH Ha TOKe BbIXOAa ynpashasiomeli 0GMOTKH — OH TOXe Gyaer
yMmenbiatbesi. TIpH paBeHCTBe MOWIHOCTH AM3eJsi U TAIOBOTO TeHepa-
TOPa YacTOTa BpAlLUEHHS Bajla OH3E/A CTAHOBHTCSH HOMHHAJBHOH H
o0beHHEHHBI PEryNfTop NPHOCTAHABJHBAET NEpeMelleHHe NaTUHKa,
B pe3ysbraTte Yero pabouasi TouKa 3afiMer noJioxeHue TOukH K Ha xa-
paKTepHCTHKe aMIJIHCTATA.

[Tpu wenorpyske nusesisi (yBesqHueHHe YACTOTH BpalueHHs BaJja Jn-
3esisl) SIKOPb HHAYKTHBHOrO JaTYHKa BHIJBHIA€TCH M3 KaTyLIKH, yBe-
JHYHBas TOK B PeryJIHpoBOYHOM OGMOTKe, yBeJHYMBAeTCs CyMMapHas
HAMarHHYHBAIOUlAA CHJa, YBEJHYHBAETCH TOK BBIXOAA aMIJIMCTAaTa,
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Bo36yXA€HHE H MOLIHOCTb FeHepaTopa YBeJHYHBAIOTCH, YacTOTa Bpa-
LeHHS BaJla au3elisl yMeHbllaeTcs. [Ipu paBeHcTBe MOLIHOCTH AH3EJN
H reHepaToOpa YacTOTa BpalleHHs Bajla AH3eJs CTAHOBHTCA HOMHHAJb-
HOM, U OOBENHHEHHEIN PpEryJfaToOp NPHOCTAHABJIHBAET INepeMelleHHe
JNaTyHKa.

Takum o6pasom, B peayabrate aeficTBHA 00beIHHEHHOTO peryJsiTo-
pa nM3esis BHEIIHAS XapaKTePHCTHKA TreHepaTopa KOPPEKTHPYeTCH,
npubanxasics K runepboJsinveckoit, npu pabore Ha KOTOPOH MOJIHOCTLIO
HCnoJb3yeTcs cRofonHasl MOIHOCTD AH3esl.

OnucaHHB NPHHUMD PeryJHpoBaHusi Bo36yXneuusi TATOBOTO TeHe-
paTopa ocylIecTBJASIETCS Ha BCeX MO3HUHAX KOHTPOJJiepa MaUIMHHCTA,
3a HcKJoueHHeM [—J3, Ha KOTOPHX OTK/IOYeHa peryJupoBoYHasi 06-
MOTKa aMIJIHCTaTa M B LeNb 3afamplell o0 MOTKH BBeleHh J106aBOYHbE
crynenu pesucropa CO3.

Llenv s036ymdenusn TrR206020 zeteparopa (puc. 133): zaxum f1
Bo36ynutens, nposon 923, wyur 117, nposon 483, 3aaMbKaolxe na-
pajjiesibHO COefHHEHHBIe IaBHbie KOHTaKTH KOHTaktopa KB, nposon
486, nezaBucumas o6MoTKa Bo3Gyxpenus H1—H2 Tsarosoro renepa-
Topa, nposoa 482, saxum /12 Bo3byputess.

Lleny 8o3byxdenus nodso3bydurean CIIB: 3axum 1/4, nposon 404,
3aMBIKalollKe [MaBHBe KOHTAaKTH KOHTakTopa BB, mposon 744, 3aum
10/13, nposon 410, pesucrop CBIIB, npoeon 435, saxum 10/10, npo-
Boz 438, o6MoTKa Bo36yxaenus H1—H2, nposon 437, 3axxum 9/3, npo-
Bof 436, xoutakTel SM—3 I[P, o6uuit MUHYC.

Llens nurarus nepsuutod o6MOTKU pacnpedeaurenstozo Tpancgop-
maropa TP: saxum C1 cuuxpousoro noasosbyaurens CIIB, nposoj
448, 3axum 4/16, npoeon 449, xonrakte 2—I19 IIP, kourakr 5 aBa-
pufiHoro nepekniouatenss AP, xowrakte 2—21 IlIP, nposon 977, 3a-
*kum 5/10, nposon 455, 3axum 4, nepsuiHas o6 MOTKa pacrnpeneuTelb-
Horo tTpaHchopmaropa TP, aaxum I, nposon 450, 3axum 10/11, npo-
Box 447, 3axum C2 cunxpowHoro noaeo3byaurens CIIB.

Lleny sadarower: obmoTku amnaucrara: 3apapomwas o6morka H3—
K3 nonyyaer nurauHe OT CHHXPOHHOrO NOxBO36YHHTENs Yepe3 Taxo-
meTpuyeckuit 6ok T5. Llenn nepeMeHHOro TOKa TaXOMeTPHYECKOTO
6soka: 3axuMm Cl cuHXpoHHOro nogpoabynutens, npoeop 448, 3axcHM
4/16, nposon 449, xourakte 2—19 [P, xourakTu § aBapuiiHoro nepe-
knoyatenss AP, xouwrakrn 2—21 IIIP, nposon 977, 3axum 5/10, npo-
Bos 756, KoHTakTh 4,1 IIIP 610xa, nposoa 743, pesuctop CET, nposoxn
759, zawum 3/12, nposon 755, saxum 10/11, nposon 447, 3axum C2
CHHXPOHHOrO BO36ynHTeNs.

Lieny svinpsamaentozo toxka: xourakr 2 [lIP 6Gaoka, nposon 1143,
3axum 5/11, nposop 1042, konraktel 26—30 LU P, pasmbiKalomHe KOH-
TakTh pese PY17, xouraktsl 26— L P, nposon 419, 3axkum 5/5, npo-
sBona 1344, 424, pesucrop CO3, hposop 443, 3apawowas o6MOTKa
H3—K3 amnaucrara, nposon 444, zaxxum 9/17, nposon 496, wyur 115,
nposoj 740, xourakrt 3 [/ P raxoMerpHuecKoro 6JioKa.

Hauunas co 2-fi No3uuMH KOHTpOJJepa, 3aMblKalOlUlHE KOHTAKTH
pesne PY8 wyHTHpYIOT nepByio crynetb pesucropa CO3 u TOK Ha 3a-
nawlilyio o6MOTKY NOCTynaer: pasMbiKalolllie KOHTAaKTH PY17, sambl-
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KalouHe KoHtakTh PY8, pesucrop CO3 (6e3 mepsofi cTyneHH), npo-
Bon 443 u nalee uenb ocraercs Ge3 H3MeHeHHIA.

Hauyunas ¢ 4-fi NO3UUME KOHTpOJJiepa MalUHHHCTA, 3aMblKalolilue
KOHTaKTH penie PY10 wyHTupyioT BTOpYIO cTyneHb pesucropa CO3 u
TOK Ha 3afaiollyl0o o6MOTKY TOCTYNaeT: PpasMblKalollWe KOHTAKTH
PY17, 3ambiKaloune Kontaktel pene PY10, konrakts 26—20 LI P, npo-
Bon 420, 3axum 5/2, nposon 431, peauctop CO3 (Ge3 BTOpO# CTYneHH),
npoBoj 443 u nanee uenb octaercs 6e3 usMeHeuui.

Kpome Toro, B uenb 3afawoiiefi o6MOTKH NpenyCcMOTPeHO BBeleHHE
TpeTbedi cTyneuu pesuctopa CO3, ecnn Gyjer BHKJIOYEH OMHH H3 OT-
Knoyateneft nurareneis OMI—OM6, vem cHEKaeTcst TOK B 3ajalouied
OOMOTKE H yMeHbIIaeTCH MOLHOCTb reHepaTtopa mpu paboTe € OTKJIO-
YeHHBIM [BHTaTeJleM.

Ilpu cpabaTbiBanuH peie 60KCOBaHHA CO31aeTcA LeNb KaTyIIKH pe-
ne PY17, pene cpabaTbiBaer W ero KOMTaKTH, pa3MbiKasicb, BBOAST B
uensp 3apawoweit o6mMoTku pesuctop CCH, B pesyibraTe Yero takxke
yMeHbIIAKOTCsl TOK 3afaiomeli oOMOTKH H MOLIHOCTh THMOBOTO rexHepa-
TOpa.

Lleny peeyauposounoil obmorku amnaucrara. Perynupopoynas ob-
MOTKa moJyuaer nutakue or CIIB uepes pacnpenesuTesibHHE TpaHc-
¢opmatop TP u mHayKTHBHHA Ratuik H/ B nepsHit nosynepxoa:
saxuM 3TP, nposoxn 433, saxum 7/13, nposon 414, HHAYKTHBHE naT-
unk HJI, nposon 407, 3axuM 6/9, nposon 1090, saxum 9/18, nposon
1089, xouraxt 1 LiP, nuon naweau BB2, xoutaxt 2 /P, nposon 1087,
pesuctop COP, nposon 1088, kourakr 4 IIP, nnon navenn 5B2, xou-
takr 3 LiP, nposon 1086, BriBon 2 pacnpenenuresbHoro TpaHcdopma-
TOpa; BO BTOpOH NOJynepHOA: BHBOA 2 pacnpenesnTenbHOro Tpancgop-
martopa, nposon 1086, kontakt 3 LI P, nuop nanenu 5B2, kontakr 2 L/P,
nposon 1087, pesucrop COP, nposon 1088, kourakr 4 LUP, nwon na-
wenu BB2, xourakr I LIP, nposon 1089, 3axum 9/18, nposon 1090,
3axum 6/9, nposon 407, unaykrusumft natuuk M, nposon 414, 3a-
xuM 7/13, npoon 433, BuBon 3 Tpancdopmatopa TP.

3a cuer majgeHus HanpsikeuHs Ha pesucrope COP phinpsMJeHHBIH
TOK MoTeyeT 1o peryiupoBoukoli o6morke: pesuctop COP, nposon 411,
3axum 5/3, nposon 412, kourakte 26—21 /P, 3ambiKalomse KOHTaK-
TH peie PY10, xouraktet 26—22 LIP, nposon 415, 3axum 5/4, npo-
%061P521, ob6motka OP, nposon 465, wyut 115, nposon 413, pesucrop

Llens ynpasaswujeii 06MoTKu amnaucrara. Ynpasasoiuas o6MoTKa
qegea paszeauTeibuble nuonbl B5 n B7 nogkiioueHa K pesHcTopaM
CBTT u CBTH no uenu: Kourakr I3 IUP, nposon 1097, 3axum 5/8,
nposon 1099, wyut 115, nposon 480, pesncrop COY, nposon 478, o6-
MoTKa O¥, nposon 1100, peauctopsi CETT u CHTH.

Leny crabuausupyroujed obmorku. Crabuauzupyiowas o6MOTKa
amnaucrata HC—KC coefnHeHa HenocpeacTBEHHO O BTOpH4YHOA 06-
motkofi H2—K2 crabunnsupyrowero tpaucopmartopa CTp. Ilepruu-
Has o6morka HI1—K1 tpaucopmaropa uepes pesuctop CTC nonkinio-
yeHa Ha HanpsixkenHe Bo3bynutens. Llems neppHuHOR O6MOTKH TpaHC-
dopmatopa CTp: saaxum A1 sosbyaurens, nposon 495, pesucrop CTC,
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npoBon 477, nepeuuHas o6motka CTp, npososn 476, 3axum Z2 BoaGy-
nutens. llenn propuumoft o6MoTKH: 3axuM H2 BTOPHYHOH OOGMOTKH
CTp, npoBon 979, crabunuaupyiouiasi OGMOTKa aMIVIMCTaTa, MpOBOJA
456, 3axum K2 BTopuuHO# 06MOTKH TpaHcdopMaTtopa CTp.

Lenv nesasucumoezo 8036ymdenus e036yourern. Tlepsuii noayne-
pHOA: BhiBOA 3 pacnpenennTesnbHoro TpaHcopmartopa, mnpoBox 446,
pabouass o6MoTKa amnancrata H2—K2, npoBon 472, koutakt 5 LIP,
auon nanvenn 5B2, koutakt 6 IUIP, nposon 475, wywut 116, nposon 468,
0o6MOTKa He3aBHCHMOro Bo36yxnenus HI1—H2 Bo3Gynurensi, nposon
469, 3axum 9/9, nposon 474, konrakr 8 LUP, nuon, kowurakr 7 LUP,
nposon 445, BuiBon I pacnpenenuteibroro Tpancdopmatopa. Bropoi
nonynepuon: BuiBoa /! pacnpegenuTenbHoro tTpanchopmatopa, nposon
445, xonrakr 7 LUP, nnoa, kourakt 6 LIP, uposon 475, wynur 116,
nposon 468, nesasucumas o6MoTKa Bo36yxaenus HI—H2 Bo3bynure-
as, nposon 469, saxum 9/9, nposon 474, kourakr 8 LIP, nuon, KoH-
takT 9 LIP, pabouasi o6motka HI—KI amnnucrara, nposon 446, sui-
BOJ 3 pacnpefeiuTenpHOro TpaHcgopmartopa.

Ueny pasmacnususarouedi 06 moTky 8036ydurean: 3axum 1/4, npo-
Box 404, 3aMbiKalOlllke I1aBHble KOHTaKTH KOHTakTopa BB, nposog
405, xonraktel 2—25 lIP, koutakt I asapuitnoro nepeknoyartens AP,
KoHTakTel 2—23 llIP, nposop 460, wyut 115, nposon 467, pasmMaruuyu-
Bawas o6MoTka Bo3bynutens H4—H3, npoBop 466, peauctop CBB,
npoBoja 458, koutakte 2—20 LIP, xourakr 3 AP, xoutakte 2—22 LI P,
nposox 434, 3axum 8/20, nposon 439, kontakte 2M—20 LUIP, o6uuit
CMHHYC».

Lleny pabouux o6morox Tpancpopmaropa nocTosHHOZ0 HANpPAKe-
nus. Ilepsbifi nonynepuon (puc. 134): saxum 6 pacnpenenHTeNbHOrO
Tpancdopmatopa TP, nposon 1091, paboune o6motku TITH, nposon
1094, konrakt 8 IIP, nnon BunpsMutens B4, kourakr 16 LUP, nposon
1093, pesucrop C5TH, nposona 1137, 1096, wowrakt 11LIP, pguon
sunpsimutens B4, koutakr 7 IIP, nposon 1092, 3axum 5 pacnpenenu-
TesipHOTrO TpaHcgopmatopa TP. Bropoit nonynepuon: 3axum 5TP, npo-
Boa 1092, kourakr 7 LIP, puon eeinpamurtens B4, xowrakr 16 LIP,
pesucrop C5TH, nposopa 1137, 1096, xoutakr 11 LIP, nuon BHIH)H-
mutens B4, kowrakr 8 [l/P, npopon 1094, pabouue ob6morku TIIH
nposon 1091, BuiBon 6 pacnpenenuTtensHoro TpaHcdopMaTopa.

Obmotka }uinpasﬁe&us TITH noayuaer nuranue: nposopa 537, 508,
pesuctop CTH, nposon 497, o6morka ynpasnenuss HY—KY, nposon
498, wynt 104 u nanee Ha «MHHYC» TArOBOTO reHepPaTOpA.

Llenv tpancpopmaropos nocrosannozo Ttoka. PaGoune 06MOTKH
TpaHcopMaTopoB TOKa MOJMYYAKT MHTAHHE OT PAacNpeneNHTENbHOro
TpaHcopMatopa: suBoan 9, 10 tpancgopmaropa TI1T-1, suisoas 7,
8 tpancopmaropa TIIT-2, Beioab [1—12 tpancdopmaropa TIIT-3
H BHBOAL 3, 4 Tpanchopmaropa TIIT-4, Huxe npusoputcs Lens pa-
6oueit o6moTku TI1T-1.

Lleny pabouei o6morxku TIIT-1. Tlepsuwiit monynepuom: 3aHM
10 TP, nposon 1076, o6bmorka I—2 TIIT-1, kourakt 6 LUP, nuon Bbi-
npamutens B3, nepemwiuka, konrakr 12 LI/P, nposox 1095, pesucrop

5TT, nposon 1096, koutakr 111P, fepeMBIYKa, MOCAEN0BATENbHO
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coeanHeHHHle Buinpamutenu B6, Bl, B2, nuop smnpsaMutens B3, KoH-
takt § WP, npoeoa 1077, suisog STP. Bo Bropoit nomynepHon TOK
Oyner HMeTs NPOTHBONOJOXHOe HanpasieHxe. Poip 06MOTOK ynpas-
Jaenusi i TIIT LINONHRAIOT IWHHB, NOABOASAIUHE TOK K TArOBHIM ABH-
ratensm.

KoHTpOo/bHLE BONpOCH

1. Pacckasats, Kak B3aHMoneficTBYIOT MeXAY coGOft 3/1EMEHTH CHCTEMB BO3OYX-
ZeHHA Bo3GyauTeas.

2, PacckasaTs, KaX NPOHCXOIMT PEry/AHPOBAHHE TOKA H HANPAXKEHHR TATOBOTO
reHeparopa NpH TPOTAHHH.

3. Pacckasath, Kak peryZiupyercR H NONAePIKHBAETCR NOCTOAHHOA MOUIHOCTH TH-
roBOTO reHepaTopa Ha rHNepSOJHYECKOR YACTH BHelUHeR XaPaKTEPHCTHKH,

4. Paccka3aTh, KaK OrpaHHYHBAETCH HATNPRKEHHE TATOBOTO TeHepaTopa.

5. Noka3aTh Wa cxeMme Lens Bo3GYXOEHHR TATOBOrO reHepaTopa,

6. OGBACHHTL HA3HAYeHHe H NOKa3aTh Lenb BO3OYXKAeHHs nonbosbyautens CI1B.

7.6, UENU PErYNIMPOBAHMA CKOPOCTHU
NYTEM OCNABNEHMA BO3BYXOEHMUA
TArOBbIX SNEKTPOABUI ATENEA

Ocnabnenne Bo36yXAeHHS TATOBBLIX ABHrarteseli NPHMEHsIeTCs AJs
pacuIlMpeHHsi [Hana3oOHa peryJHPOBAHHA CKOPOCTH ABHXKEHHs TenJo-
BO30B MPH MOCTOSIHHOR MOLUHOCTH AH3€Jb-FeHEPATOPHOH YCTaHOBKH.
B moGoft MoMeHT BpeMmenH HanpsKeHHe THrOBOTO reHepatopa ypas-
HOBEIUHBAETCH MPOTHBO- 3. A. C. ABHraTeJeidl H NajeHHeM HampsIKEHUs
Ha CONPOTHBJEHHH CHJOBOH uwenH (CONPOTHBJEHHe COeAHHHTENbHbIX
Kabenefi, o6MOTOK fKOped FJaBHHX H A0GABOYHHIX MOJIOCOB 3J€K-
Tpoasurareneh). Ilpu pasrone noespa teMn pocta mpormso- 3. ;. C.
OKa3blpaeTcsi BHIe TeMna YMeHbLUEHHS NajeHHs HANpsKEHHs Ha
CONPOTHBJIEHHH CHJIOBOM LeNH, MOITOMY B COOTBETCTBHH ¢ QOPMYJOH
Unw=IZR+ E,; nanpsKeHue TAroBOro reHepatopa BO3pacTeT. ¥Be-
JHYEHHE HanpsiXKeHHs H yMeHblUeHHe ToKa Ha ywactke HKI BHeluHei
XapaKTepHCTHKH TArOBOro rexeparopa (cm. puc. 132) ocywecrBasiorcs
CHCTEMOH aBTOMAaTHYECKOrO PperyJHpOBaHHf TaK, YTO MOILHOCThL re-
HepaTopa (mpou3pejeHHe TOKa HAa HaNpsXKeHHE) MOCTOSHHA, NPH STOM
MOLIHOCTL JH3€Jsi HCTOJb3yeTcsi nojHocTbio. Pasrod noesga npu
HOMHHa/ILHOA MOLLHOCTH FeHepaTopa H Au3ens GyaeT OCyLLeCTBASTHCA
A0 Tex NOp, MOKa TOK H HanpsiXKeHHe He NOCTHIHYT 3HaYeHHs, COOT-
BeTCTBYyioLlero Touke I’ Ha BHellHeH xapakrepucTHke. Ecau B 3700
TOYKe CHJAa TArx OyAeT nNpeBHILaTh BEJAHYHHY CHJ COMPOTHBJEHHS,
TO CKOpOCTL Oyaer NpoosxaTb PacTH, HO TEMOH ee POCTa 3amen-
nsrcs. 3ona I'Zl xapakrepusyer Takoft pexuM paboTH TATOBOrO re-
HEpaTopa, KOrna CHHMEHHe BEJHYHHB TOKa He BHI3BIBAET COOTBET-
CTBYIOLlero yBeJiHYeHHs Hanpsikenus. B urtore MommHocts TsiroBoOro
FreHepaTopa CHHXKaercsl, HapylllaeTcs PABHOBECHE MEKAY MOULHOCTSAMH
reHepaTopa H OH3eJas H PEryJifiTOPOM YaCTOTH BpAallleHHs, CTaBATCH
PCfiKe TOMJIMBHBIX HACOCOB HAa MEHBILYIO fojavy Tonausa. B pesyns-
TAT€ 3TOr0 MOIUHOCTb AH3€/]sl YMEHbIUUTCA H CTAHET PaBlOA MOLLIIOCTH
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reHepatopa. OfHOBPEMEHHO CHJIA THrH, Pa3BHBaeMas TArOBLIMH JBH-
raTeJfMH, TaKXe HauyHET YMeHbIUAThCHA, TaK KaK HanpsiXeHHe Ha
JBHFaTeNAX NpPaKTHYECKH He pacTeT, a TOK yMenbmaercs. Ecan B
Touke I' 6610 HEKOTOpOE MpeBHIllleHHe CHJLl TATH Hal CHJIaMH COMpo-
THBJIEHHS [BHXKEHHI0, TO Ha yyactke '/l 3a cyer yKasaHHBIX NMPHYHH
GBICTPO HACTYNMHT paBHOBECHOe cocTosiHHe. Ilpu HeM CHa THArH ypae-
HOBELLHBAETCH CHJAAMH COMPOTHBJEHHS ABHIKEHHIO, H YBeJlHYeHHE CKO-
POCTH nBHMKEHHsi npeKpauiaercs. Takum o6Gpasom, JI06OR  pexHM
paGoTh TAroBoro reHepatopa Ha yuactke I'/l Gyner xapaKTepu3o-
BaThCs pE3epBOM MOILHOCTH 1H3e/si, HO PpeajiH30BaTh 3TOT pe3epB
ANs YBENHYEHHs] CKOPOCTH JBHIKEHHSi HEBO3MOXKHO H3-3a OrpaHHye-
HHS HampAXeHHs TArOBOro reHeparopa.

Ecni BKNOYHTH PE3HCTOP napajyienbHo OOMOTKe BO30YXneHHA
TACOBOrO ABHraTelsi B TOT MOMEHT, KOrja pexuM paGoTHl reHepaTtopa
cootBercTByeT TOuke I Ha BHeluHell XapaKTepHCTHKE, TO NMpH 3TOM
npousoinaer caepyouiee. MarHuTublii NOTOK BO30GYXIEHHA TATOBOrO
ABHraTeNsi, NPONOPUHOHANBHBEI TOKY, MpPOXOAfllEMy M0 OGMOTKe
BO30YKIEHHA, H YHCAY BHTKOB OGMOTKH, YMEHBIUHTCS, TaK KaK 4acTb
TOKa SKOpS MOfAAET MO LIYHTHPYIOIIEMY pe3HCTOpY. ITO B CBOIO oUepensb
npHBEJET K yMeHblUeHHI0 MPOTHBO- 3. A. C. TArOBHIX apurateneli E=
=C®n; TaKk KakK CKOPOCTb JIOKOMOTHBaZ MTHOBEHHO He MOXeT H3ame-
HHTbCS, TO MPOTHBO- 3. A. C. Gyner yMeHbLIATbCsi NPONOPUHOHAIBHO
yMeHbIUEHHI0 MArHHTHOrO MOTOKa BO36yXneHHs. B cBsisau c yMeHb-
IUEHHeM MNPOTHBO- 3. 1. C. HAaYHeT YBEJIHYHBATbCA TOK TArOBLIX IBH-
rateliefl, TAK KakKk TOK B LeNH Bpallaollerocs AKOps 3JEKTPOABHra-
TeNsl ¢ NOCJAefoBAaTEeNbHEIM BO3GYXAeHHeM 3aBHUCHT OT Baaué)cm npu-
NOXKEHHOrO HaNpsKEHUsi H NPOTHBO- 3. A. C., T. €. Iy= R ~ Cucre-
Ma aBTOMAaTHYECKOrO PEryJHpOBaHHSA, NMOANEPIKHBAONAA MOLLHOCTD re-
HepaTOpa MOCTOSIHHOM, KOMNEHCHpyeT BO3pacTaHHe TOKa COOTBETCT-
BYIOIUHM yMeHblueHHeM Hanpsikenus. CrenoBaTesbHO, BKJIOYEHHE
ILYHTHPYIOWHX O6MOTKY BO36yXKaeHHsI Pe3HCTOPOB NEpeBOAHT PEeXKHM
pa6oThl TATOBOrO reHepatopa u3 O6JacTH OrpaHHYeHHs HanpPsKEHHA
Ha THNep6OJHYECKYIO YacTh BHelUHeH XapaKTepHCTHKH, e MOLLHOCTh
JH3eNsl HCNOAB3yeTcsi NoJHOCTbIo, ITOCKOMBKY pexxHM pabGoThl TemnJio-
BO3a NPH HOMHHAJBHOM MOILHOCTH JH3eJsi HMeeT CaMble BBICOKHE
TEeXHHKO-9KOHOMHUYECKHe NOKa3aTesH, Nepexoj Ha ocnabieHHe BO3-
Gy peHHS] TArOBHIX ABHratesiell OCYIIECTBAAETCH aBTOMAaTHYECKH.

Ha rtennoBose ucnoan3yercsi nByxcTyneHyaToe ochabJieHHe BO3-
Oy)KIEeHHS TArOBBIX 3JIEKTPOABHraTejeil NpH NOMOILUH pelle MepeK-
mouenuss PI11 w PI12. 3tu pene ynpasnsior Kontaktopamu BII1
u BLI2, prmouawwuMu peaucropbl wyntuposku CILUII—CILI6 nep-
BO#t u BTOpOIl cTyneHefl ocnabnenns BO30yXKneHHs.

KaTynikn HanpskeHHs pesie BKJIIOUEHH Yepe3 Ppery/HpOBOYHBIE
pesuctopul CPIIHI1 u CPITH2 Ha HanpsiKeHHe TATOBOTO reHepaTopa,
H TOK B KaTyLIKax Hanps)eHHs pelle MPONOPUHOHAJEH HanpsKeHHIo
resepatopa. TOKOBBle KaTyWIKH Ppejle NOAKJIOYEHH Yepe3 Pe3HCTOp
CPIIT napannensHO y4acTKy CHJOBOM ULeNH TAroBOrOo reHepaTopa,
TOK B HHX MPOMNOPLHOHAJIEH TOKYy THCOBOTO reHepaTtopa H BMecTe C
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BO3BPAaTHOH NPYMHHOH yNEPKHBAET SAKOPb pesie B OTKJIIOYEHHOM CO-
CTOSIHHH.

Ilpu yBeNHYEHHH CKOPOCTH TeNJIOBO3a BO3pPACTAET HanpsKEHHE
TArOBOTO reHepaTopa, yMeHblIAeTCss TOK H NPH CKOpocTH 39—44 kMmfu
noa peficTBHeM KaTyWKy HanpsikeHus pene PI1I cpabatwmiBaer, a
?1%{2cxopocrn IBHXeHHs TenJoBo3a 55—65 Km/u cpabaTmiBaer pene

Lenv rarywxu nanpamenus PI11 (cm. puc. 134): swBon A1 18-
roBoro rexeparopa, Kabenu 531, 537, 508, 501, 518, 520, peaucro
CPIIH1, nposop 523, katywka Hanpsixeuus PI11, nposona 530, 515,
499, wynt 104, kabenn 598—603, 623, «MunyC» TArOBOro TeHEpaTOpaA.

Lleno rtoKkosoi xarywky pene PITI: wyur 104, nposopa 499
515, 530, 527, tokoBas katywka PIII, ynpoaon 52?5{:: J;eaucro;;
CPIITI1-2, nposoxn 502, suiBoz S12 TAroBOrO reneparopa.

Uenv rarywru nanpsamenus PI12: nposox 501, 3aMuIKaolHe
KOHTaKTH Kontaktropa BIlII, npoeon 509, pesuctop CPITH2, nposon
929, katymka uanpsxkenuss PII12, nposona 515, 499, wynur 104.

Lenv tokosoii karywku pene PII2: wynt 104, nposona 499, 515,
530, 527, 528, Tokosas karywka PI12, nposon 526, peauctop CPIIT2,
npoBoa 502, euiBox f12 TAroBOro renepatopa.

Leno karywxu sentuarn BIII (puc. 135): kouraktm 7KM, aam-
KHyThle ¢ 4-if no3uuuu, nposon 259, kourakte 5—10 LIP, xoHTaKTH
Tymbaepa TYI1, kourakra 5—11 LIP, nposon 260, aaxum 11/5, npo-
Bon 261, 3axum 4/6, npoopa 1944, 157, 3aMBIKaloOllHe KOHTAKTH
PI11, nposon 264, 3axum 9/20, nposop 262, paaMbiKalolHe KOHTaKTH
pene PB4, nposoa 1945, koHtakth 25—39 IIP, sambiKawoiue KOH-
TaKTel pene PY2, konraktw 25—40 IIP, nposop 266, aaxum 9/19
nposoa 1061, katywka sentuasn Bl 1, nposoa 265, aaxum 9/7 upo:
Bon 1020, kontakte SM—7LIP, o6muit «MHHYC». '

Uenv rarywku sentunn BIL2: 3axum 4/6, nposon 1944, samu-
Kaiomue KoHTakTo pene P12, nposon 263, saxum 10/9, nposox
1330, pasmuikaolune Kontakts pene PB4, npoBos 737, KaTyluika Bel-
tuas BIUI2, nposon 1931, sambikaomme konrakts pene PYI6, npo-

Boga 1932, 381, aaxum 8/19, nposon 1176, kontaktni 2M-—F9LIP,
OOLHH «MHHYC». '

Puc. 135. DneKTpHuecKas CXeMa LeNH KaTYWeK KOHTaKTOPOB ocnabienus BoaGyxze-
HHS TATOBHX 3/ieKTponBuraTesedl Tenioso3zos 2T310M, 3T310M
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\ KoHTpoasHme BONpOCH

1. O6bACHHTL Ha3HaueHHe ocnalsienHs BO3BYXMACHHR TArOBHX 3JIEKTPOABHraTe-
Jeft.

2. OGpAcHHTL HasHaueHHe H MOKA3aTh Ha CxeMe uenH katywex peae PITI u
P2,

3. lNokasaTh na cxeme uenH xarywex BLI! w BII2.

7.7. KOMNNEKCHOE NPOTUMBOBOKCOBOYHOE
YCTPOHCTBO

Jnsi ynydlueHHs MPOTHBOGOKCOBOYHBIX CBOHCTB 3JIEKTpHYeCcKOH
nepenaun Tensopoza TII0M npeaycmorpeHo caenyloliee:

1. )KecTkasi mHHaMHuYecKasi XapaKTePHCTHKa THAMOBOro reHeparopa
Mo HanpsKeHHIO.

9. CumenHe MOILHOCTH TSrFOBOrO reHepartopa npH cpabarhiBa-
HHYH pesie GOKCOBAHHA NyTeM yMeHbIUEHHs MONMarHHYHBAHHSA aMILIHC-
T4Ta € BOCCTAHOBJIEHHEM 3TOH MOILHOCTH CNYCTA BBHAEPKKY BPEMEHH
nocje npexpauieHHs GOKCOBaHUSA,

3. JononuuTenbHOe CHHXeHHe MOLUIHOCTH THArOBOrO reHepartopa
npu cpabaThiBaHHu pestie GOKCOBaHMsI MyTeM BKIOYEHHS PperyasTopa
MOILHOCTH C MOCTENeHHbLIM BOCCTAHOBJEHHEM MOILHOCTH CHyCTs BHI-
JIepXKKy BPEMEHH MocJjie npeKpalleHusi GOKCOBaHHA,

4. HckaoyeHde BO3MOXHOCTH cpaGaThiBaHHs pefle NMEpeKI0HEHHA
npH GOKCOBaHHH KOJIECHBIX Map TenJj10BO3a.

5. YBennueH#e YyBCTBHTENbHOCTH 3aLUHTH OT GOKCOBaHHS [PH
ocnabaeHHoM BO3OYXNEHHH TArOBbIX JABHraTesed.

6. BhikJioueHHe KOHTaKTOpOB BO36yXjeHHsi Bo3bymutenss BB u
Bo36yxnenusi revepatopa KB npH CulbHOM GOKCOBaHHH — KOJIECHBIX
nap Tenaoso3a u cpaGatmBanuu pene PB2, PB3 wau PII3 B pexume
ocjabnenns Bo30yaeHHs] BTOPOH CTYMEHH.

7. YpaBHHTE/bHblE COCNHHEHHS MEX]y TATOBBHIMH 3JIEKTPOABHraTe-
JISIMH.

8. OtcyTcTBHE OrpaHNYEHHSi TArOBOrO TOKAa NMPH HH3KHX MO3HUHAX
KOHTpOJIJIepa MallUHHHCTA.

ecTkan OUHAMUHECKOA XAPAKTepUCTUKa TA208020 2eHeparopa no
nanpsscenuro. Ilpy GOKCOBAHHH OIHOH HJIH HECKOJIBKHX  KOJIECHBIX
Tap TenJioBo3a pe3KO YBEJIHYHBAETCA NMPOTHBO- 3. . C. TATOBHIX NBH-
Tatenefl 3THX KOJIECHBIX Map 3a CYeT yBeJHYEeHHS YacTOTH BpallleHHHA
sikopefi. TIpH HeH3MEHHOM HanpsXKeHHH THArOBOrO reHeparopa TOK
HATPY3KH 3THX [BHrareneft GyneT yMmeHbLUATHCS. VwMenbuieHue TOKa
GOKCYIOWHX JBHraTeslefi MPHBOAHT K YMEHbIUEHHIO TOKa Harpy3kH
TArosoro reHepatopa. CHcTeMa aBTOMaTHYECKOroO pery/HpOBaHHS BO3-
OyxKaeHus B 3TOM cjyyae 6yner CTPEMHTBCS NOANEPXKaTb MOLLIHOCTH
TeHepaTopa B Mpeje]ax runepOOJHYECKOl YacTH BHeIUHeH XapaKre-
PHCTHKH, T. €. yMeHbllleHHe TOKa OyJeT KOMIIEHCHpOBaTbCid COOTBET-
CTBYIOIULHM yBeJHYEHHEM HanpsKeHHA. YBeJHueHHe HaNPAXKEHHA TH-
TOBOTrO TeHepaTOpa BHI30BET yBeJHYeHHe TOKAa H CHJBl THATH y HeGOK-
CYIOLHX TATOBBIX ABHraTesel, YTO MOXeT NMPHBECTH K Pa3BHTHIO GOK-
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COBaHHSl Yy paHee HeGOKCYIOILHX KoJecHbix map. YUto6e 3toro  He
MPOH30LIJIO, CHCTeMa aBTOMAaTHYECKOro PeryJIHpOBaHHA BO36yKIeHHS
obGecneyHBaeT B MOMEHT BO3HHKHOBEHHS GOKCOBAHHA HEH3MEHHOCTb
HaNpsiXKeHHs TArOBOro reHepatopa. B pesysabrate 3t0ro cusla THArH
3NEeKTpoABHraTeNle HEeGOKCYIOIUHX KOJEeCHBIX Map OCTAeTCsi HEH3MeH-
HOH, a y 3JeKTpoaBurateseif GOKCYWOIUHX KOJECHBIX Map CHAa THTH
YMEHbLUHTCA 3a CYET yMEHbILUEHHS TOKa, YTO MOXET NPHBECTH K BOC-
CTaHOBJIEHHIO CLENJIEHHS H NpeKpalleHuio GOKCoBaHHS.

Ins nonyuenuss xapakTepHCTHK TATOBOTO FeHEPATOpa C HEH3MEH-
HBIM HJH MalNo H3MEHAIIHMCH HanpsiKeHHeM NpH GOKCOBAHHH MPH-
MEHSIeTCsl CHCTeMa PperyJiHpoBaHHsi BO36yXJeHHSl OT CHTHana, mnpo-
NOPUHOHA/ILHOrO HAHOOJbLUEMY TOKY THAFOBBIX [BHraTesell HeGOKCyIo-
IIHX KOJMeCHBIX nap. QOPMHPYIOT 3TOT CHrHal TpaHCGOPMATOPH
TIITI-4 c BLINpSAMHTENLHBIMH MOCTaMH Ha BuIXoze (cM. puc. 133).
Tpancoopmarop TIIT-1 ¢opmupyer curman or TOka | nBuratens,
Tpancdopmarop TIIT-2 or 2 u 3 peurateneil; Tpancopmarop TI1T-3
oT 4 u 5 neurareneit; Tpancopmarop TI1T-4 or 6 npuratens. Cur-
Hanel (TokH) ot Tpancopmaropa T/IT noctynaior Ha BHINPAMHTENb-
Hble Moctet BI—B3, B6, coenumenHble nocilenoBaTesbHO, MOITOMY
Ha BHIXOJle BHINPAMHTENbHBIX MOCTOB GyfeT CHTHaJ, NPONOPUHOHAJNb-
HEIfl HauGoJblleMy H3 TOKOB TATOBHIX jaBurateneil. EcrecTBenHo, uto
B Cllydae GOKCOBaHHS 5TO MOXET GhiTb TOK, NPONOPUHOHAJBLHLIA TOKY
TAFOBOr0 3/€KTPOABHraTeslsi HeGOKCylollefi KOJECHOH napel.

Tok BHNpAMHTENBHEIX MOCTOB NOJAeTCH Yepe3 CeneKTHBHBIN y3en
Ha ynpaBasoyo 06MOTKY aMIJHCTaTa, Tyfa e Noaaercs H TOK OT
Tpancopmatopa T/TH, nponopunOHaJbHHE HanNpSXKEHHIO TATOBOTO
resepatopa. Tak Kak TOK TArOBOro ABHraTensi HEGOKCYIOLLHX KOJeC-
HBIX Nap OCTaeTcsl NPaKTHYECKH HEH3MEHHBIM, TO H TOK B YNpaBJsio-
el 06MOTKe He H3MeHHTCs.. ClenoBaTeNbHO, He H3MEHATCH BHIXOA-
HOH TOK aMmiucTara B oGMOTKe BO306yKaeHHsi BO3OynHTENS W HANps-
Xenue Ttarosoro rexeparopa. Ilpu GokcoBamuu TsAroBHilt rewepaTop
OyZeT HMeTh KeCTKHe NHHAMHYECKHe XapaKTePHCTHKH MO HampsKe-
HHIO.

Cruscenue mowynocru 208020 eeneparopa npu 6oxcosanuu, Ecnu
HayaBlleecsi GOKCOBaHHE KOJNECHOR MNaphl He CaMOJHKBHAHPOBAHO
AEHCTBHEM KECTKHX JHHAMHYECKHX XapaKTePHCTHK reHepaTtopa, TO
OHO_mNpekpallaercs nociie cpabaThiBaHHsi pesie GOKCOBaHHS.

Tsarosble ppurarenn Tensnososa 4yepe3 BCNOMOraTtesibHble KOHTAKTHI
NOE3HLIX KOHTAKTOPOB CoenHHenbl ¢ 6okoM BhinpsMuteneii BJC,
KOTOpEIf MPOH3BONHT CPaBHEHHE MOCTYNAIOILHX CHTHAJNOB H npomyc-
KaeT HaHGOMbLHA B JAHHBIT MOMEHT. ¥npasasiomuMH  curHanamu
ABJAIOTCA PAa3HOCTH MajeHHil HaNpsXKeHH#i Ha O6MOTKAX CAABHBIX H
AOGABOYHBIX NOJIOCOB TATOBBIX [BHraTesefl. YMeHblleHte TOKA B LenH
SJIEKTPOABHIraTeNsi GOKCylolleH KOMeCHO! napel yMeHbLIAer mnajeHHe
HanpsXKeHHs Ha OOMOTKax MaBHHIX § AOGAaBOYHBIX MOJIOCOB 1aHHOIO
TAFOBOTO ABHraTtess.

B 310 spemsi napenue HanpsiKeHHsi Ha OOMOTKe BO30yK[eHHA
TArOBOrO 3JIEKTPOABHraTeNsi HeGOKCyIoLlell KOJMeCHOf mapul OCTaercs
npexHuM. Tlpn BO3HHKHOBEHHHM GOKCOBaHHA BHauaJe cpaboraer pene
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PE1, ero 3ambikalolune KOHTakTH (nposona 1037, 1048) cosnapy,
uen» Wa Katylky pene PYI7. Pene PY17 cpa6Goraer, H €ro pasmy.
KalollHji KoHrakT (nposon 1042) eeemer wacts pesuctopa CCH g
uenb 3anaiollefi OOMOTKH AMIJIMCTAaTa, CHHXKAas MOLIHOCTE Ha 50—
55%. 3amukalomuii Kowrakt PY17 (nposoma 1039, 1051) cosnaer
uen» Ha KaTyluky pene Bpemenu PB4, pene PB4 cpa6ortaet, H ero
Pa3MBIKaWILHA C BHIIEPKKOH BpPeMEHH Ha 3aMblKaHHe KOHTAKT pa-
30pBeT ueNb MHTaHHs KaTyluek Benthaeit BIUI y BIU2 u TeM caMbim
HCKJIIOYHT BKJIOYeHHe KOHTAKTOPOB IUyHTHPOBKH BO BpeMsi 6oKcoBa-
HHS.
Ipyro#i samuikalolunil KoHTakt pene PYI7 (nposop 1331) Bkiio-
vyaer snekTpoMariuT MP5 o6beaHHEHHOrO peryasitopa AH3eds, MpH-
HY AMTE/IbHO BHIBOAAIUHIA HHIYKTHBHBIA NaTYHK HA MHHHMAaJbHBIH ynop,
nocle 4Yero MOLHOCTh reHepaTopa cHuxaetcss Ha 10—I15%. Irum
MCKJIOY2eTcsl OTPHUATeNbHOe BO3[€HCTBHE peryJjsitopa [u3eas  Ha
BO30yX[eHHe THArOBOTO reHepaTopa MpH OGOKCOBaHHH, TaK KakK MpH
CHHXXEHHH MOLUHOCTH PeryJsiTop CTPEMHTCS 3arpy3utb AH3esib, BHI-
BOAS MHAYKTHBHBIA NaTYHK Ha MaKCHMalbHHA YNnop H yBeJHuYHBaf
TOK B peryJHpoBOYHON O6MOTKe aMIJHCTaTa.

Ecau nonyuennoe nocne cpabateiBanus pene PBI cHHXeHHe MOLI-
HOCTH TeHepaTopa OKa3BBaeTCH HeNOCTATOYHHWM JJfi MNpeKpalleHHA
GOKCOBaHHA, TO MPOHCXOAHT [AaJibHeHIUHA POCT Pas3sHOCTH MNOTEHUHa-
JIOB MEXJy TOYKaMH MOAKJIOYeHHA KaTyllek pene OOKCOBaHHs H
BKJIloyaercs pene P52, 3ambikaiomue KoHTakThl pene PB2 (nposona
1040, 1044) cospaiot uens Ha Katylky pene PY5 u PB5. Pene PY5
cpa6aTbiBaeT H ero 3ambikaloliHe KOHTaKTH (nposox 1045) cospator
uenb Ha Katywky pesne PY17, pene PY17 cpabareiBaer. 3aMuKalOWH#
C BHIEPXKOA BpeMeHH Ha pa3MBIKaHue KOHTakT pene PBS (nposona
1171, 1174) wyntupyer uacts peaucropa COY, ysenuuuBas TOK B
ynpaeasioliefi o6MOTKe aMNJHCTaTa, H TeM CaMhiM CHHXKaeT Moll-
HOCTB TAroBOro rexepartopa no 20—25Y% HoMHHaABHOM.

ITocne otkmouenns pene GokcoBanus (6OKcoBaHHe KOJMECHBIX nap
NPeKpaTHJOCh) BOCCTAHOBJIEHHe MOILHOCTH TAFOBOrO reHepaTtopa mnpo-
ucxonut nocrenenHo. CHauana npu oTkMOYeHHH pene PYI7 3a cuer
wyHTHpOoBaHHs pe3anctopa CHH ysennunBaercsa TOK B 3ajawiledl 06-
MOTKE H MpPOHCXONHT YaCTHYHOE BOCCTAHOBJIEHHE MOUIHOCTH reHepa-
TOpa, OHOBPEMEHHO Pa3phIBAeTCs Lenb NHTaHus Maruuta MPS u c
y4yeToM 3aMel/IeHHOro AeHCTBHA OObeIHHEHHOrQ peryjsitopa BCTymnaet
B pa6oTy peryjHpoBouHasi oOMoTKa amnincrara. Yepes 30 ¢ pasphi-
BaeTcsi KOHTakKT pene BpeMenn PB5 (nposopa 1171, 1174), u BBO-
aures 4actb conporuBiaeHuss COY B uens nutanusa ynpasJasiollei 06-
MOTKH. Tok B O6MOTKe yMEHbUIAeTCs H NPOHCXOAHMT jajibHefluee
BOCCTaHOBJIEHHE MOLLHOCTH TArOBOTO reHepaTopa.

Leny xarywxy pese Goxcosanus P51 (puc. 136): skope Tsro-
Boro sjxektpojsuratens I, nposon 1101, 3aMbKawLiHil BCOMOraTelb-
Hbifl KOHTakT Konrakropa 11, nposop 1314, kourakte 9LIP, 6nok
BuinpsiMurenesi BJC, sIKOpb TAroBOro 3JeKTpOABHraTens 2, mpoBoj
1112, 3ampikatowuil BenoMorateabHblil KOHTAKT KOHTakropa [12, npo-
Boa 1315, kourakrul 2UIP, 610k BAC; sKOpb TArOBOro 3J€KTPOJBH-
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bt LUL N ratens 3, nposon 1107, 3aMBIKalOWKA BCNOMOraTebHbLIA  KOHTakr
xonraktopa [13, nposon 1316, xoutakte 3L/P, 610K BAC; skopn
TAroBOro, 3nekTponsuratens 4, nposon I 122, scnoMoraTesbHBIA KOH-
rakt Komtakropa /14, mposon 1317, xoutakt 4IUP, 6nok BJC; sikopn
TArOBOro S1€KTpoABHraTens 5, nposon [117, saMbiKalollke BCMOMOra-
TeNbHBIe KOHTaKTH KoHTakropa [15, nposon 1318, kouraktl SIIP,
6nok BJIC; skopb TAroBoro snekTpoxsuratens 6, nposon 1127, scrio-
MoraTelbHbie 3aMBIKalOIlHe KOHTaKTH KoHTaktopa [16, nposon 1319,
kontakth 61UP, 6n0k BJIC, xonrakth 7LIP, nposona 1320, 1324, pe-
aucrop CPE1, nposon 1104, katylka pene PE1, nposon 1323, xou-
rakte 8LUIP, 6a0ok BJC.

Llenv karyuwxu pene 6oxcosanus PB52: nposon 1320, pesuctop
CPB3, nposog 1321, pesuctop CPE2, nposon 1115, katylika pene
PB2, nposona 1322, 1323, kourakrs 8LUIP, 610k B/IC.

Lleny xarywxu pese PY17 (cm. puc. 128): 3axum 5/16, nposon
1037, 3amuikaioline KOHTakThl pene PBI, nposon 1048, koHTakTH
25—14 LIP, gatymka pene PYI7, «MuHyc» uenu ynpaBJeHHS.

Llens xarywxu peae PB5 (cm. puc. 128): aaxum 5/16, nposona
1037, 1040, 3amukawline KoHTakThl pene P52, nposon 1044, 3axuM
4/5, nposoy 1556, aaxum 25/10, nposop 1561, pasMbIKaIOILHE KOHTAKTH
= AYP, nposon 1563, saxum 25/8, nposon 1557, 3axum 3/11, npoBon
> 1325, garywka pene PB5, («munyc» BI' nposona 1337, 1046, 1326,
3axum 9/4, nposon 1329, kontaktel SM-41lIP, o6luuf «MHHYC»).

Pabora nporusobokcosourozo ycrpoiicréa npu ocagbrenuu noAf
8036ynOenun TAco8bix Osuzaresedl. Jlns ysenuyeHHs UYBCTBHTENb-
HOCTH MPOTHBOGOKCOBOYHOTO YCTpOMCTBa MpH OcNabJieHHOM BO3GYX-
JEHHH TATOBHIX NBHraTeNefi 3aMBLIKAIOILHM KOHTaKTOM pene PY16
BKJIOYaeTcs B paboTy Gosee uyBcTBHTENbHOE pene PB3.

Pene PY16 pxnioyaercsi 3ambikaioluium Koutaktom P11 Bmecte
¢ KOHTaKTOpOM ocnabnenus nons BLUII. Tlpn cpabaThiBanHH pene
PB3 ero 3aMuikalomufl KouTakT (nposona 1959, 1960) co6upaer uenw
nUTaHUs KaTyluek peie PY5 u PB5, KOHTaKTH KOTOpHIX npH paGoTe
Ha MepBO CTyneHH OCAabjeHHs NOJs MPOH3BONAT repeKJloyeHHe B
3JIEKTPHYECKOH LlenH, aHAJOrHYHOe OMHCAHHLIM paHee.

Ha sropoit crynemn ocnaGsenus nonsi npu cpabarmsanun PB3
pa3MblKaloluWMH KouTaktamu pene PY5 (nposop /15) paspbiBaercs
uenp KaTylwkd pene PY2 (pa3MbKaiolliHe BCNOMOraTtesbHble KOHTaKTH
BUI2 ua Bropoit cTyneHu ocnaGneHus BO3GYXHeHHSI PA3OMKHYTHI).
Pene PY¥2 otkawouyaercs u 3aMbiKalOUWMMH KOHTakTamu (mpoBona
1072, 1073) paspbiBaerT uens Katyluek KB u BB, T. e. NPOHCXOAHT
NOJHOE CHATHE HANMPSXEHHA H Harpy3kH ¢ TArOBOro reHeparopa.

Pab6ora nporusobokcosourozo ycTpoLcT8a npu Npesvillerull KOH-
CTPYKYUOHHOL CKOPOCTU uAlL CUMXDOHHOM 60KCOBAHUL KOAECHBIX nap.
Jns orpaHHYeHHs CKOPOCTH BpallleHHN AKOpeli TArOBBIX 3JIEKTPOJBH-
ratefefl Npy CHHXPOHHOM GOKCOBaHHM BCeX LIECTH KOJIECHBIX Map HJH
NpeBbIlleHHH KOHCTPYKUHOHHOM CKOPOCTH B LeNb NPOTHBOGOKCOBOY-
HOTO yCTpOHCTBa BBENEHO pese orpaHuvenusi ckopocru PI13.  Tok
cpabareiBanus PI13 Ha 15-f no3uuuu KOHTpOJAJEpa MalIHHHCTA yCTa-
nasauBaercs pasHbim 2250—2600 A. Takasi sactpoiika obecneunsaer

209

.74

TpPOABHraTenelt u pese GoK-

M

Puc. 136. Cxema uenu TAroBHx 3JeK
coBanus TenaoBo3os 2T310M, 3T310




cpabaTbiBaHHe 3aulMThi MPH CKOPOCTH [BHXeHHA TenjoBo3a 100—
110 km/u.

[Tpu Bkmiouenun PI13 ero 3ambikawwuii KOHTakT (npoeopa 1952,
1953) cospaer uenn nuTtanus Katywek pene PY5 u PB5. Pene cpa-
6aTbiBAalOT, H HX KOHTaKThbl NpH paboTe HAa NOJHOM MOJE€ H NEpPBOH
CTYNeHH oc/ablleHHs! NOJA NPOH3BOAAT CHH)KEHHE MOILHOCTH TANOBOTO
TeHepaTopa, a npH paboTe Ha BTOPOfi CTynmeHH oOcaabaeHusi noas
TNPOH3BOAAT MOJIHOE CHATHE HANpsMeHHA H HArpy3KH C THArOBOTO Tre-
HepaTtopa (OTKMyYaioTcsi KoHTakTopul KB u BB).

Ypasnureavnvle coedunenun mexndy TR2086IMU 3neKTpOOBU2aTe-
AAMuU. JIns orpaHHYeHHs BO3MOMHOCTH Pa3BHTHA GOKCOBaHHA KoJec-
HHIX Map H YMEHbIUEHHS BpEeMeHH MEPEXOAHOro npoiuecca NpH Bpa-
IIEHHH TAMOBHIX 3JIEKTPOABHrartedefi GOKCYIOLUHX KOJECHHX nap B
PeXHMe HOpPMaJbHOH paboThi B NPOTHBOGOKCOBOYHOE yCTPOHCTBO BBe-
JAleHa CHCTeMa YPaBHHTeJbHBIX COeAHHEHHH OGMOTOK BO36YKaEHHS
TArOBHIX 3JIEKTpPOJABHraTeNned. Jta cucTeMa npencrasisier coboft He-
JIHHefiHOE CONPOTHBNEHHe (HECKOJBKO MOCJeNOBATENLHO COeAHHEHHBIX

auonos BJI-200), sknrouennoe mexay o6MOTKaMu BO3GyxaeHus | W’

4.2 u 5,3 u 6 TArOBBIX SNEKTPOABHTATeNell, HMEIOLIHX pasJIHYHYIO0
CKJIOHHOCTb K GOKcOBaHu10. KonuyecTBo nHOnOB BHIOPAaHO H3 yCJOBHSA
KOMMEeHCALKHH MAKCHMaJIbHO BO3MOXHOH Pa3HOCTH NMOTEHLHANOB MEXAY
OGMOTKaMH IJIaBHBIX MOJIIOCOB THIOBBIX 3MEKTPOABHTaTeNell BCIenCT-
BHE PaCXOMJEeHHS HX CKOPOCTHHIX XapaKTePHCTHK, HepaBeHCTBAa OMH-
HEeCKHX CONpOTHBJEHHH OOMOTOK I/1aBHLIX MOJIOCOB W CTyneHel oc-
“1a6neHun noas. Juonm pasmewtensl B Tpex 6aokax [1B1, [1B2, [1B3.
C uennio noBHILLEHUs 3anaca YCTOHYHBOCTH H yJAyulleHHsi KayecTBa
TIEPEXONIHOro Mpouecca B CHCTEMY BBeNeHa OTpHUAaTenbHas o6paTHas
CBfi3b, KOTOpPAsi OCYLIECTBJSIETCH 4Yepe3 AOMONHHTENblIble BHUTKH, HAMO-
TaHHbIE HAa cepAeyHHKH TpaHcopmatopoB Toka TITI-TIT4 or kax-
ZIOf rpynnel ypaBHHTeNE.

[lputuun paGoTsl CHCTEMB yYpaBHHTENbHBIX COENHHEHHH 3aKJMIO-
Ya€TCA B TOM, Y4TO NPH GOKCOBAHHH OAHOTO M3 TATOBHIX 3JEKTPOLBH-
ratenedl (Hanpumep, 1-ro), KOrga B €ro WeNH yMeHbIUAeTCsi TOK
AKOpsl H OGMOTOK BO30yXKJeHHf, MOSBAAETCA yPaBHHTENbHHA TOK,
NOAMHTHIBAIOWHA OOMOTKY BO36y)neHHsi GOKCYIOLLEro NBHraTenst oT
AIKOps HeGOKCyollero (B 1aHHOM Cayyae 4-r0), TeM CaMBIM yMeHbllas
060poTHl Gokcyiowero (1-ro) anekTponsHrartens. OnnoBpemenHo uepes
06paTHYIO CBSi3b B CeNeKTHBHBI y3eJl NOCHJIAaeTCH CHrHAal Ha CHHXKe-
HHE HanpsKEHHs TAroBOro reHepatopa. BBemenne ypaBHHTENBHBIX
COENMHEHHH NaJN0 BO3MOXHOCTb He CHHXATb (nNpu GOKCOBaHHM Ha
MOJHOM M0J1e) MOILHOCTh TeHEePaTopa NMyTeM BBefeHHs B Lenb 3a1ai0-
el O6MOTKH aMnaucTaTa vyactu pesncropa CHH.

Peaucrop CHH ua noaxom none IWYHTUpYeTcss KOHTakToM AYP
(npoBona 1564, 1565).
lens Yypasrureavrozo coedunenun I-20 u 4-20 TA208b1X 32€KTPO-
osuzareneil (cM. puc, 136) : 06MoTKa BO36yKAEHNS |-TO THIOBOrO 3J1EK-
Tponsuratens, nposoa 1535, nuonw 6noka [1BI, nposon 1536 (pwuc.
134). koHTakTH BBIKTIOYaTens AVP, nposopa 1537, 11—, o6mMoTKa
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o6pathoit cesiau OC TIITI, nposona 11—2, 21—I1, obmotka OC
TIIT2, nposona 21—2, 31—1I, o6bmorka OC TIIT3, nposopa 31—2,
41—1, obmotka OC TIIT4, npoBopa 43—2, 1538, nuonbt O6J0ka
T1B1, nposoz 1539, o6MoTKa BO36yX1€eHHA 4-TO TArOBOrO 3JeKTPOABH-
rateJis.

Llene ypaswureavnozo coedunenus 2-20 W 5-20 TA208bLX 3NEKTPO-
Odsucareneti: o6MOTKa BO306YXJeHHA 2-TO TArOBOrO 3JIEKTPOABHraTe N,
nposon 1540, nuopw Gaoka [1B2, npoon 1541, KOHTAaKTHl BHIKJIIOYA-
teass AYP, nposona 1542, 12—1, o6motka OC TIITI, nposona 12—2,
22—1, obmotka OC TIIT2, npoopa 22—2, 32—I1, ob6motka OC
TIT3, nposopa 32—2, 42—I1, o6motka OC TIIT4, nposona 42—2,
1543, nuonw 6aoka [1B2, nposoa 1544, o6MOTKa BO3GYXJIEHHA S5-TO
TArOBOrO 3JIEKTPOABHraTeIsl.

Leny ypasnurenvnozo coedunenun 3-20 u 6-20 TA2086LX 3N€KTPO-
dsuzareeri: o6MoTKa Bo36yxaeHHs 3-r0 TATOBOTO 3JIEKTPOINBHraTels,
nposon 1545, nuons 610ka f1B3, npoBog 1546, KOHTAKTHl BHIKJIKOYATENST
AYP, nposona 1647, 13—1, o6morka OC TIIT1, nposopa 13—2,
23—1, o6motka OC TIIT2, nposona 23—2, 33—I1, obmorka OC
TIT3, nposona 33—2, 43—1, o6motka OC TIIT4, nposona 43—2.
1548, nuoam 6noka [1B3, nposop 1549, o6moTtka BO36GyXnmeHus 6-ro
TArOBOrO JABHraTenfl.

OrcyrcTsue ozpanuuenun NYCKOBO20 TOKA HA HUBKUX  NOSUYUAX
xonTpoanepa. Ha nosuuusx /—7 KoOHTpoJJepa MallHHHCTa CHATO Orpa-
HHYeHHe NYCKOBOro TOKa, YTO cnocobcTByeT GoJlee MaAaBHOMY Tpora-
HHIO T0e31a C MeCTa. ITO JOCTHraeTcsi IyHTHpOBaHHeM nHona B7 pas-
MBIK2IOIIIUM KOHTAKTOM peie PY15, TeM caMbiM CHrHajJl OOpaTHO#
CBSI3H, MPONMOPUHOHAJBHEIT TOKYy reHepaTtopa M NOCTYNAKOMHA OT
tpancgopmaropa TIIT B ynpasasiomyio o6MOTKY aMIJIHCTaTa, YMeHb-
I4eTCA, TaK KaK 4acTb €ro npotekaer yepe3 pesauctop CB5TH. Tlos-
TOMY XapaKTepHCTHKH reHepaTtopa 00 7 MO3HUHH KOHTpOJJepa He
HMEIOT BepPTHKaJIbHON OTCEYKH N0 TOKY W MuyT Gosee monoro. Kpome
TOro, NMPH OKHOM H TOM e YMeHblUeHHH TOKa HAarpysku MPHPOCT
HANPSAXKEHHS TArOBOrQ reHepaTopa y HAKJIOHHBIX  XapaKTepHCTHK
MeHbllle, YeM y XapaKTePHCTHK ¢ BEPTHKAJbHOH OTCEYKOH M0 TOKY.
CrenoBaTebHO, yMeHbILAeTC BO3MOMHOCTb Pa3BHTHA GOKCOBaHHS,
obsierualoTcsi TporaHue H PasroH noe3na, NpoHcXonsilHe npu Gonb-
IIHX TOKAaXx.

KoHTpoabHMe BONpOCH

1. HasnayenHe KoMnjexkcHoro mpoTHBOOGOKCOBOYHONO YCTpoHCTRa.

2. Kak ocyulecTBagercs CHHXKeHHe MOLIHOCTH THAroBoro reHepatopa npe Goxco-
BanHH? :

3. Pacckasats o paGore nporuBobokcoBoYHOro ycrpodctBa npH ocsallienHH BO3-
OyXAeHHR TRTOBHIX 37EKTPOJABHraTened.

4. Pacckasats o paGore npoTHBOGOKCOBOYHOro YCTpoficTBa NOpH NpeBHLUeHHH
KOHCTPYKIHOBHOA CKOPOCTH TENnJIoBO3a.

5. HasuvayeHHe H CXeMH YPABHHTEJbHHX COENHHEHHA MeX[y TATOBHIMH 3JeKTpo-
ABHraTETAMH.
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7.8. LLIEMY MOAAYM MECKA

Ilecounas cucTemMa TenaoBo3a obGecneyHBaeT monayy Necka B MecTa
KOHTaKTa GaHpa)<efi MepBOil W UYETBEPTOH KOJECHHX Map NpPH [BH-
JKEHHH TellJIOBO3a BMepel, a TaKKe TPeThed H IIeCTOH NpH ABHIKe-
HHH Ha3aj, YTO YBelHYHBAeT CUenJeHHe Kojeca ¢ peincoM, Kpome
TOro, MpefyCMOTPEeHa HHAHBHAya/bHasi MOJaya MecKa MNoj MepByio
KOJNIeCHYI0 Mnapy, KOTOpasi HMeeT HauOOJbLIYI0 CKJAOHHOCTE K GOKCO-
paHHo0. JlNs nopayu necka HeoGXOAHMO BKJIOYHTH MENaNb MeCOYHHIL
KH, xontakrel KH 3aMbiKaloT uenb 3/1€KTPONHEBMaTHYECKHX BEHTHAEH
KI1 u KI12 npu peuxenun snepen wnu K31 u K32 npu psuxkeHun
Hasaj, BEHTHJH cpabaThIBAlOT H MOAAIOT BO3AYX K BO3pyxopacnpefe-
JIHTeNIAIM MecOYHHL NepenHero HJAH 3aaHero xona. [lox nepsywo Konec-
HYI0 Mapy Mecok nopaetcs HaXartHeM KHonku K111,

Llenv xarywxu arexrponnesmaruueckozo eentusn KI11 npu exarwo-
uenuu knonxu KI1IT (puc. 137): niiocoBas IIHHA KOHTPOAJNEPA MALUH-
HucTa, nposon 1034, sawum 14/14, nposon 1194, koutakrue 7—1 IIP,

Kourakthl Knonku KIII1, kowrakr 7—4 I[P, nposon 1195. 3amum

11/14, nposop 1190, katylika 3JIEKTPONHEBMATHYECKOTO BEHTHJS
KIl1, nposon 1191, saxum 9/7, nposon 1020, kourakte SM—7LIP,
O6IHEA «MHRYC».

Leno karywku 3aextponnesmaruseckozo senturn KI11 npu exawo-
uenuu nedaru KH: saxum 1414, nposon 303, konrakrs 14—1 LIP,
nposon 1287, konraktel nepnaiu necounuus KH, nposon 1288, kon-
taktel 14—2 IIP, nposon 305, saxum 11/20, nposon 306, 3axcum
10/16, nposon 307, BenoMoratenblbie KOHTAKTH pesepcopa [1P, 3aM-
KHyThle B nonoxeHnuH «Bnepen», nposon 1189, 3axum 11/15, nposon
1221, xouraktei 7—3 [P, pasmbikaomne KOHTakTh KHonku KITIT,
nposop, 1129, konraktel 7—4 IIP, nposon 1195, aaxum 11/14, npo-
Bop 1190, katymka KI11, nposon 1191, 3axum 9/7, nposon 1020,
KOHTaKTEl SM—7 LIIP, 061umit «MHHYC».

Leny xarywxu 3nextponnesmarudeckozo eentuas KI12: senomo-
rarteJibHele KOHTAaKTH peBepcopa, 3aMKHyThle B nosoxennd «Bnepen»,
nposon 1163, xarywka KI12, nposopna 1165, 1166, 1193, 1191 u ga-
Jiee Lenb COBNafaeT ¢ uenbio Karyiuku KIT1.

n kA1
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Llens karywxu 3asextponnesmaruseckozo eentusn K31. aaxum
14/14, nposon 303, woutaktm I4—I1 LIP, nposon 1287, KoHTaKTHI
nepanu KH, nposon 1288, kowraktni 14—2 IIP, nposoa 305, 3axum
11/20, nposon 306, 3axum 10/16, nposona 307, 308, scnomorarelinb-
Hble KOHTaKTH peBepcopa, 3aMKHYThle B noJioXenun «Hazad», npo-
Bog 1192, karymka K31, nposopa 1193, 1191, zaxum 9/7, nposon
1020, xontakte SM—7LIP, o61uuii «MHHYC>.

Leny xarywxu saextponnesmaruvecxozo eentunrs K32: nposopa
1192, 1164, xaryuka K32, nposona 1166, 1193 u panee analOrH4HO
uenu K31. '

KonrposbHbie sonpochl

1. HasHayeHHe cHCTEMB NMOJayH Necka.
2. lNoxasaTe Ha cxeMe LenH KaTyllleK 3/JEKTPONHeBMAaTHYeCKHX BeHTHaeRl cHcre-
MB NOA34YH MeCKa.

7.9. LENKU PEFYNIMPOBAHMA TEMIMEPATYPbI
BOAL! M MACNA OM3ENA

[Moanepxkanne 3afaHHBIX ONTHMAJbHBIX TeMNepaTyp BOAL H Macia
Zu3ens obecneynBaercss pabOTOH CHCTEMBl aBTOMAaTHYECKOrO peryJiH-
poBanus. CucteMa aBTOMATHYECKOTO DEryJIHpPOBanHf BKJIOYAETCH MNe-
pesofoM Tym6aepa «¥Ynpasaenue x0A00UAbHUKOM» B  [0JOXeHHE
«Asromaruueckoe». Kak ToabKo TeMneparypa BOAB H Macla HOCTHP-
ner 73+2°C, BKaOYawTcs MHKpOBHK/WuYatenH BKB u BKM u ux
KOHTAKTH CO3[al0T LEeNH Ha BeHTHJM, YNpaBJfloliHe BKJIIOYeHHEeM
2KaJ03H BOAB, Macia H BEPXHHE.

Llenv xarywxu sentuss BI13 «)Xanrosu sodet» (puc. 138): nposoa
775, aptomar A6 «)Kanw3u», nposog 776, aaxum 5/20, nposon 611,
KOHTAKTHl PEBEPCHBHONO MeXaHH3Ma KOHTpOJJepa MallHHHCTA, 3aMK-
HyThie B nonoxeuuu «Bneped» wnu «Hazad», nposog 612, kKouraxkr
4-17 llIP, xourakTh Tym6aepa TX, 3aMKHYTHE B MOJOXKEHHH «Asroma-
ruueckoe», koutakth 4—16 LIIP, nposon 694, saxum 15/19, npoBon
772, saxum 1/16, npoBon 774, 3axum X14, nposon 639, KOHTaKTH
mukposuikaoyatenss BKB, nposop 633, 3axum X15, nposon 642, 3a-
JuM 7/7, nposon 715, koutaktel 27—4 IIP, nwon /12, KOHTaKThH
27—3 LIP, nposon 714, 3axum 6/7, nposon 632, 3axum XI0, npo-
pon 636, katyuka sentuas BI13, nposona 780, 671, 782, saxum X13,
nposon 779, 3axum 8/12, nposon 1154, kourakte 2M—I2LUP, o6
«MHHYC>.

Lenv xarywku sentusn BI14 «)Karwsu eepxwue»: KOHTaKTH
27—4UIP, puon 3, xonrakrel 27—5IUP, nposop 716, samxum 6/6,
nposon 617, 3axxum X11, npoBon 643, katywka sentuns BI14, nposopa
681, 782, 3axum X13, nposon 779, aawum 8/12, nposon 1154, kom-
takTel 2M—I2LU P, o6ui «<MHHYC>.

Lleny karywry senruan BI15 «)Xanwsu macaa»: 3awum XI14,
nposop 640, koutakTH MuKpoBHIKMouatenss BKM, nposon 645, 3a-
xum X16, npoeon 664, saxum 7/6, nposon 717, Kourakta 27—7LIP,
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Puc. 138. Dnextprueckan cxema LeNH KaTyllek BEHTH/ell JXKaJlO3H XOJOAHABHHKE
tenaososos 2T310M, 3T310M

nuon 216, konrakte 27—9UIP, nposon 718, 3axum 7/8, nposon 661,
3axum X12, nposon 667, karyuika sentuns BI15, npoon 782, saxum
X13, nposon 779, saxum 8/12, nposon 1154, koHTakTH 2M—121lIP,
OOLUHA «MHHYC>.

Leno xarywku eentunn BI14 «)Kanwsu eepxwue»: KOoHTAaKTH
27—7UP, nuwon N5, kowrakte 27—S5LIP, nposop 716, 3axum 6/6,
nposon 617, saxum X11, nposon 643, katyuka sentuns BIl4, npo-
Bona 681, 782, saxum X13, nposon 779, 3amum 8/12, nposop 1154,
KOHTakTel 2M—I2LIP, o6uuit «Munyc».

Ias nepexona Ha pyuHoe ynpasjeHHe HeoGXOaHMO TymGaep «¥n-
pasaerue X0n00UNbHUKOM» YCTAHOBHTL B nosoxenne «Pyunoe», npu
3TOM CO3AAIOTCS CJENYIOUHE LemnH:

Uens sentuan BI15 «)Karwosu macaay: nposon 775, astomar A6
«Xanwo3u», nposon 776, zaxum 5/20, nposon 611, KOHTaKTH pesep-
CHBHOrO MeXaHH3Ma KOHTPOJIIepa MallHHHCTA, 3aMKHYTHE B M0JO-
WeHHH «Bneped» wnu «Hasad», npomon 612, kourakrm 4—I71IP,
KOHTaKTH TymG6iepa TX, 3amknyThie B mnonoxenuu <Pyunoe», Kow-
TakThl TymM6nepa T9 «Xanw3u macra eepxuue», Kouraktu 4—I151IP,
nposon 650, saxum 15/20, npoon 670, 3axum 3/8, nposon 711,
214

«outaktel 27—8IUP, nuop 7, kourakre 27—9ILIP, nposoxp 718, 3a-
xuM 7/8, nposopn 661, saxum XI2, nposon 667, Kartyluka BeHTHJs
BM5, nposop 782, zamum XI13, nposox 779, saxum 8/12, npoeon
1154, xonraktht 2M—12, O6GLIHA «MHHYC».

Lenv sentuns BIl4 «)Xanwo3u sepxnue»: KOHTaKTH TymGiepa
T10 «)Xamo3su sepxnues, xouraktel 4—I141IP, nposog 629, 3axum
15/5, nposon 614, 3axum 3/9, nposop 702, kourakTe 27—6LUP, nuon
A4, xoutakta 27—5 LIP, npoBon 716, 3axum 6/6, nposog 617, 3a-
xum X1I, nposon 643, Karywka sentunss BI14, nposona 681, 782,
saxum XI3, npopoa 779, saxum 8/12, nposop 1154, .KOHTaKTH
2M—120lIP, o6wuit «MHHyC».

Lenv sentusn BI13 «Xanw3u 800vi»: KouTakTh TymGaepa T8
«)Kaaosu 8006t u sepxnue», Kkouraktel 4—I12 U/P, nposon 675, 3a-
kuM 5111, nposon 627, 3axum 4/9, nposon 701, kourakthl 27—2IIP,
avon 1, xouraktel 27—3 LIP, nposon 714, 3axum 6/7, npoeoa
632, aamum X10, nposon 636, karywka BII3, nposoga 780, 671,
782, zaxum XI3, npoBoa 779, 3axum 8/12, npoBoa I154, KOHTaKTH
2M—12, o6utnit «MHHYC».

Leny sentuan BII2: xountakte TymGnepa T11, sBenruasarop xo-
s00usvrukas, Koutaktel 4—12 LIP, nposon 620, 3axum 15/12, npo-
Bop 621, zaxum 2/1, nposog 622, saxum X9, nposon 625, kaTywika
BeHTunst BI12, nposon 671 u nanee cMoTp uenb KaTviuKH BI13.

Kourponabtibie sonpochl
1. Hasnauenne CHCTEMb perynHpOBAHHR TEMNEPATYPH BOAL H MBCIA JHI&NSA,

2. lNoxasats Ha cXeMe LeNH 3JeKTPONHEBMATHYECKHX BEHTHJEA NpH 8BTOMAaTH-
4EeCKOM M PYYHOM YNpaBJeHHH.



SNEKTPHUHECKMUE LIEMNA
TEMJIOBO3A 2T2116

Fnasa 8

8.1. MNYCK OM3ENS

.

Modzoroska & nycky Ouzensn. Y NBYXCEKIHOHHBIX TENJIOBO30OB MPH
MOAroTOBKE HX K paboTe peKOMEHAYeTCs BHayaje MyCTHTh JH3eNlb Ha
BegOMOli CeKLUHH, a 3aTeM Ha Beayiueid. JInsi MOArOTOBKH NHTaHHA
ueneii (puc. 139, cm. puc. 151) Heo6xonuMO Ha BeNOMOH CeKUHH
BKJIOYHTb B JIeBOi alnapaTHO# KaMepe pa3belHHHTENb aKKyMmyJsi-
TopHoit Gatapeu Bb5, a B npaBo#i aBTOMaTHYECKHE BBIKJIIOYATEJIH: Al
«Bo36ydureav», A2 «Tonausnoii nacoc», A3 «Juseav» u A6 «¥n-
pasaenue XoN00UNbHUKOM.

Ha Bepyuieit ceKuuu BKJIOYHTh B JIeBOH KaMepe pa3beAHHHTENb -

aKKyMyJsTOpHO#H Gatapen BB, B npaBo#i — aBTOMaTHYeCKHE BLIKJIO-
yatenn: Al «Bosbydureav», A2 «Tonausnoii racocy, A3 «[dusenv»
n A6 «¥npasaenue x0n00UNbHUKOMY, @ HA NYJbTe YNPaBJEHHA MallH-
nucra — aBroMat AY «¥npassenue obujee», BCTaBHTb H NOBEPHYTH
BHH3 JI0 ynopa PYKOAITKy GJOKHPOBKH TOpM03a 367, BCTaBHTb PYKOAT-
Ky PeBEpCHBHOTO M€XaHH3Ma KOHTpOJJepa H YCTAHOBHTb €€ B OIHO
H3 pa6ounx nonoxeunuit «Bneped» unu «Hasad» u BKIWYHTL TymO-
nep TH2 «Tonausnoild nacoc 11 cexyuu».

B peayabrare ocyluecTBNEHHA YKasaHHBIX onepaudi cpaboTaror
koutaktopst KTH, KH w KPH2. llenu kaTywlek 3THX annapatos
crepnylouHe.

Hens xarywky xouraxropa KTH eedomod cexyuu. Karylika
Koutakropa KTH Benomo#i CeKuud NMOJYYHT MHTaHHE MO LEMH: «NJI0Cc»
akkymyastopHoit 6atapen A5, nposon 950, pasbvenunuten» BE, npo-
Bona 952, 958, 969, wynt amnepmerpa 3apsaku Gatapen L35, npo-
Boa 971, pesncrop 3apsakH Gatapen C35, nposona 974, 979, npeno-
xpanutenn [1P5, nposon 1236, apromar A3 «/luseav», nposon 1745,
KontakThl 26—23 LIP, pasMbiKalollHe KOHTaKTHl pesie PY3, KOHTaKTH
26—24 LIP, npoeona 1744, 1716, xowtaktel Tym6nepa THA, nposon
1715, karywka kontakropa KTH, nposona 1743, 1742, 3axum 18/12,
nposon 25, MeXTeNnJOBO3Hble CoeflHHeHHs, npoBon 24 penyluiefi cek-
uie, 3axum 18/17, nposon 1727, koutaktm 5—37 I/ P, nposon 1726,
3axum 5[4, nposon 1725, wontakrel I—9 UIP, tym6aep TH2, koh-
takthi I—14 LIP, nposon 17/34, 3axum 1/17, npopon 1737, koH-
taktel IM—7 LIP u panee no CoeaHHHTENbHOMY MNpOBOAY 75 uepes
MEXTenJOBO3HBE COENHHEHHS Ha «MHHyc» A5 Benomo#i cekuUHH (Ha
Tennopose 2TI116 «MHHYCH» aKKymyasiTopubix 6aTapeil o6eHx cek-
UHH COefIHHEHH MeXny Co60fi MOCTOAHHO 4Hepe3 MEXTeNnJOBO3HBIE
COeHHEHHS ).

Llenv xarywxu xowtakropa KH: wynt amnepmerpa 3apsaku Oa-
Tapeu, nposos 2655, koutaktel 16—43 LUP, npoeox 2656, katywka
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konraktopa KH, nposon 2657, aaxumul 22(18, 19 u nanee Ha «MH-
HyC» aKKyMyJSTOpHO# GaTapeH.

Llenv Osuzarean TH sedomoii cexyuu. Konrakrop KTH cpa6aru-
BaeT H 3aMBIKaeT LENMb 3JEeKTPOABHraTens TOMJHBONOAKAYHBAIOLLEro
Hacoca: nposopa 950, 954X3, mwop /130, nposon 956X3, rnasnbie
KOHTaKThl KonTaktopa KH, r:fonon 2654 % 3,1232, zamum 24(1, npo-
Bon 1233X%2,1246, asromar A2 «Tonausweil wacoc», nposon 1118,
3aMBbKalolliHe KOHTakTH Kontakropa KTH, nposop 1217, snekrponBu-
ratenb TH, 3axum CI snekrpoasuratens, nposon 1216, saxum 22/12,
nposop 1275X 2, KOHTAaKTH 254-12,2! LIP, «munyc» AB.

Tlocredosarenrvnocte Cpabarsiéanus U B3aUMOCBA3b QNNAPATOS,
obecnewusarowjux nyck Ouzean sedomoii cexyuu. [lyck puaens ocy-
UleCTBJASeTCH aBTOMATHYECKH [OCJHe KPaTKOBPeMEHHOro HaXaTHs
kHonku [1/12 «Ilyck pu3ens» Ha nysabTe Bemyulefi cekuuu. Cnauana
cpabaTbiBaeT KOHTaKTOp MachsHoro Hacoca KMH u rnasHbIMH KOH-
TaKTaMH NOAKIIOYAaeT 3JeKTPOABHraTelb MacJONpPOKAaYHBAIOLIErQ Ha-
coca K aKKyMmyJsitopHoil 6atapee.

OpHoBpeMeHHO OAHH BCMOMOraTe/lbHblE KOHTAaKTHl KOHTAaKTOpa
KMH nepesonst nuTaHue KaTyliku Koutakropa KMH or aetoMmarta
A3 «[luzenv», yro obecneunBaer NaAbHeMIUHE MyCK AH3e]si NMpH OT-
NylLleHHOM COCTOSIHHM KHONKH [1/]2, BTOpHIe — BKJIOYAlOT THrOBHIH
snekTpoMariut MP6 o6belHHEHHOrO peryJsTopa YacTOTH BpallleHHA,
noaroraeauBas ero K p~6ore. OnHoBpeMeHHO MoJNyyaeT NHTaHHe 6J0K
NnycKa nusens.

Bnok nycka nusens 5[1/] HauuHaer oOTCYer BpeMeHy MPOKAYKH
Macna B8 cHcTeMe nu3ensi nepen nyckom. Ilo ucreyenun 60 c 3ambl-
Kaiolne KonTakTol 5IT/] coapatoT uens Ha KatylwKy Koutakropa Jl1.
Konrakrop A1, BRaOyasch, rAaBHEIM KOHTAKTOM COEJMHsIET [na-
pPaanieibHO aKKyMyaaTopHele Gataped o6eHX CeKLUHA yepe3 MeXCeK-
HHOHHYIO po3eTky PIIb.

BenomoratesisHeiM kKOHTakTOM KOHTaktop M1 cospaer uenp Ha
KaTywky koutakropa /12, Konrakrop /2, BKjaiouasich, MOACOENHHSET
CTaprep-reHepaTop K <«mjiocy» akkymyasTopHoH Gartapen. Craprep-
reHepatop, pa6oTas B peXHMe ABHraTens, HayMHaeT BpallaTh KOJEH-
yathifi Ban pu3ens. OpHOBpeMeHHO ¢ mopavefi NHTAHHA HA KaTyLUKy
KoHTakTOpa [I2 nonaercsi MuTaHHe HA KaTYWKY 3JEKTPONHeBMaTH4e-
CcKoro BeHtHas BIl7. Cpada'nl:maﬂ. seHTuNs BII7 orkpuiBaer pocryn
CXKATOro BO3AyXa K MOPLIHIO YCKOPHTeNs nycka pu3ens. Ilepemeuie-
HHE MOPIUHA ofecneyHBaeT HAarHeTaHWe Macia B aKKyMYJATOp pery-
JIATOPa YacTOTH BpallleHHs BaJla au3eNsi, a 3TO B CBOKO Ouepenb
BHI3OBET MepeMellleHHe LUTOKa CEepBOABHraTe]si peryastopa, ¢ m0o-
MOILBIO KOTOPOro CTaBATCHA peilKH TOMJHBHBIX HACOCOB B MOJOXKeHHE
MaKCHMa/IbHOM MOAAYH TOMJNHBA, NMPH 3TOM YCKOPSETCH MyCK AH3Es.
[Tepemewenne wroka cepsoppuratens perynstopa obecrneynBaeTcs
TEM, 4TO paHee cpaborasilunit anekTpoMaruut MP6 nepekpoin mnepe-
NYCKHOH KNanaH CepBOABHraTels.

Ilpu HOpManbHOM npouecce Nycka BO BpeMms MOsBJEHHs BCMbIleK
B LHJHHApPax YacToTa BpalleHHSi KOJEHYaToro BaJja pPe3Ko YBelH-
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YHTCH, NOAAa¥Ya MAaCASHOrO Hacoca AH3eJsi BO3PAaCTET, 4YTO BLI30BET
yBeJIHUeHHe [aBJIeHHs] B MacasiHON cHcreMe nusens. [IpH nocTHXeHHH
naBleHus Mmacia B BepxHem Jotke ausens (0,03—0,06) MIla cpa6a-
ThiBaer pene P/IM4, ero KOHTaKTHl CO3LAKT MJIIOCOBYIO LeNb KaTy-
wek pene P¥Y9 u PYI0.

[Tocne cpabaTbiBanus KoHTakTOpa /12 €ro BCNOMOraTeNbHBIH KOH-
TAaKT CO3/1aeT UeNb NHTaHHA OOMOTKH BO36Gyxnewusi CB, B pesynb-
TaTe Ha obmotrke portopa CI—C2 so3byaurenss CB noseuTcs nepe-
MeHHOE HamnpsiXKeHHe, BeJHYHHA KOTOPOro NponopuHOHaJbHa 4YacToTe
BpallleHHs] KOJEHYaToro pasa,

Tlpu nocruXeHHH onpeneneHHOR 4acTOTH BpALUEHHS KOJEHYATOro
BaJa nepeMeHHOe HanpsuKenHe Ha BuBonax CI—C2 Bosbynurenss CB
craver 32-—34 B, T. e. 10OCTATOYHEIM JAS1 OTKPHLITHA THPHCTOpPAa B
6aoke BI1/], uem cospaercsi MHHycoBas uenb Kartywek PY9 u PYI0.
Pene PY9 u PY10 cpabatbiBalor, clieloBaTebHO, NPOLECC NMycKa npo-
HCXOAHT HOPMaJbHO.

Pene PY9, cpabatmiBasi, pas6HpaeT cXeMy nycka AH3ensi: pasMbi-
Kalolui KoHtakt pene PY9 (nposopa 1705 w 1706) paspuBaer uenb
KaTywkn [12; woutaktel BI1J] paspuiBalor uenb Kowraktopa KMH,
koHTaKTOp KMH OTxMI04aeTCs, CBOHMH IIaBHBIMH KOHTaKTaMH (npo-
Bofa 980—965) paspuiBaer uenb 3n€KTPOJBHraTeNsi MacJONPOKauH-
Bajoluero Hacoca MH, BcnoMoraTenbHBIME KOHTaKTaMH  (npoBoaa
1746, 1750) paspbiBaer uenv nutauus 610ka BITJ, a Takxe (nposo-
na 1152, 1162) paspbiBaeT Lenb KaTylUIKH TSAIOBOIO 3JEKTPOMATHHTa
MP6, coznaHHyI0 nepes NyckoM QHaens.

Lleny nuramus snekrpomaruura MP6 nocue nycka [OH3essi Npoxo-
AHT Hepe3 pasMbIKAIOLMH KOHTAakT pene P¥9 (nposopa 1170, 1159).
3ambikatomnit KoutTakT pene PY9 wyntnpyer uens tupuctopa BI1/1,
TEM CaMblM CO3NaeT MHHYCOBYIO Lienb Katywiek pene PY9 u PYIO0,
3aMbiKalolyH KOHTaKT pene PYI0 cospaer nimocoByio uenb KaTyLIKH
KoHTakTOopa KPH; 3amblkalomufi koutakt pene PY9 cospaer uenb
Ha 3JIEKTPONHeBMaTHuUeCKHA BenTHab BTH, koropui#i, cpaGarbiBas,
OTKJIOYZeT 064 psina TONJHBHHIX HACOCOB M€PBOTO — YeTBEPTOrO LH-
JHHAPOB NH3eNd NPH paboTe Ha XOJOCTOM XOny.

Kourakrop [Z11, otkmouasich, pasMBIKAIOLIHM TABHEM KOHTAKTOM
(npoBona 952, 76) paspuiBaeT n.IOCOBYIO wLenb napaJjjefbHO COeNH-
HEHHBIX aKKyMynaTOpHbIX Gatapefl. Kowrakrop /2, orkmouascs,
Pa3MBIKAIOLIMM TIaBHBIM KOHTAaKTOM (nposoaa 958, 961) otkmiouaer
CTapTep-reHepaTop OT aKKyMYyJSTOPHONH GaTapeH, a BCOMOraTeabHbIM
KOHTaKTOM (nposopa 374, 1041) cuumaer Bo3GyxleHHe ¢ B036y 1H-
teas CB.

OpnHoBpeMeHHO pa3MBIKalOlIHe BCTIOMOraTeNbHbie KOHTAKTH KOH-
raktopos [JII (nposona 1143, 1185) u [12 (nposona 1085, 1357) aa-
MHIKAI0T MHHyCOBYIO uenb nHTanus katywkun KPH. Kowraxrop KPH
cpabaThiBaeT H CO3N4eT NHTaHHe Ha HEe32aBHCHMYIO 0OMOTKY BO36YyK-
nennss H—HH craprep-renepatopa. Craprep-reHepaTop nepexonur
B TEHEPATOPHBIH DPeXHM H COBMECTHO C PEryJNSATOPOM HAMNPAMKEHHS

,obecneunBaer NHTaHHE Uenel ynpaBleHHA H noa3apsf, aKKyMyJsTop-
. HO#lt GaTtapeH.

Lleny karywky xontakropa KMH (cm. puc. 139): namoc akkymy-
nsTopHofi 6atapeu, nposona 950, 954X 3, muon 30, nposon 956 % 3,
sampikaolise KoutakTel KH, nposon 26543, nposon 1232, aaxum
24/1, nposon 1225% 2, aaxum 16/7, 16/6, npoBon 17382, 3axum
5/10, nposona 1728, 1671, apromar AY¥, «¥npaeaenue obujees, npo-
Bon 1684 (cm. puc. 140), 3axum 4/5, nposoa 1685, xoutaktul BY, npo-
Bon 1686, saxum 3/6, npoeon 1687, GMOKHPOBKH pEBEPCHBHOrO Mexa-
HH3Ma KOHTPOJIEPA MALIHHUCTA, 3aMKHYTbie B NOJNOXKeHHH «Bneped»
unn «Haaad», npoBop 1696, 3aMKHYThie Ha HYJeBOH NOSHUHH 4 KOH-
raktet KM (cm. puc. 139), nposon 1699, xonraktsl 1—3 LI/ P, KoHTaKThI
kuonku 1712, xouraktel I—6 ILUP, nposoa 1721, saxum 5/6, nposoa
1722, kourartel 5—39 LUP, nposon 1723, 3axum 18/20, nposon 23,
koHtaktet 1T—20 LIP, MeXTennoBosHble COeIHHEHHS, KOHTAKThl
IT—21 HIP, npoeon 22, saxum 19/20, nposon 1701, pesucrop CY,
nposon 1706, xouraktel 26—25 LIP, pa3MbiKalollHe KOHTAKTH peJie
PY9, pene P¥23, xourakte 25—I1 IIP, nposona 1748, 1707, pasmbi-
KaIOIIHeCs ¢ BHIepPXKok BpeMenH KouTakTel bIT/I, nposon 1708, sa-
xum 11/9, nposon 1229, xonraktet 5—12 LUP, nposon 1228, saxum
4/8, nposon 1227, xouraktel 4—10 IIP, xonraktet OMH, KOHTaKTHI
4—6 LIP, nposon 1220, 3axum 4/7, nposon 1221, xouraktel 6—13
LIP, nposon 1222, katywka koutakropa KMH, nposoa 1711, 3aXum
22(9, nposop 1719, xonraktel 2M—9 LIP, «MuHyc» aKKyMyJasiTOPHO#
Garapenu.

Llenv karywrxy xonwraktopa KMH nocae ornycka xnonku I1[2:
aBTomat A3, nposon 1148, 3amblKalollHe KOHTAaKThl KOHTaKTOpa
KPH2, nposona 1152, 1170, xouraktet 25—24 IIIP, nepembluka, pa3-
MEIKaIOIHe KOHTaKTH pene PY¥3, P¥Y23, gourakte 26—34 ILUP, npo-
Bon [746, 3ampiKalollye BCNOMOraTesbHbie KOHTAaKTH KOHTaKTopa
KMH, npoeon 1747, 3aMbiKaoliHe BCNOMOraTe/ibHble KOHTAKTH KOH-
raktropa KPH2, nposop 1707 wu panee uenb, KaK H NPH BKJIOYEH-
Ho#l KHonke I1/]2.

Leny nuranus 3sekTpodsuzaress MacAOnpoKavuearOuLe20 HACOCA
MH: nposop 980, sambikaiolHe KOHTaKTE KOHTakTopa KMH, nposox
965, neuratenb MH, nposon 985, saxum 26/1, nposop 1096, 3aum
24/3, nposon 1099, xouraktet 2M—20 IIP, «MuHyc» aKKyMyJasTOp-
Ho# Gartapen.

Llens nuranun raeoeveo Irexrpomaznura MP6: apromar A3 «/u-
seab», nposon [148, sambikalolie KOHTaKTh KoHTaktopa KAH2,
npoeon 1152, saMbiKaolive BCNOMOraTesbHble KOHTAKTHI KOHTaKTOpa
KMH, nposon 1162, xouraktel 17—22 IUP, nposop 1160, 3axum //6,
KOHTAaKTH 6 pasbeMa peryJsitopa 4acToThl BpalleHHs, KAaTyLIKa TAro-
BOro snekTpoMarHuta MP6, koutaktbl /1 pazbema peryastopa uac-
TOTH BpalueHusi, 3axum 2/7, nposop 1203, xourakrm I7—15 ILIP,
nposon 1204, saxum 22/1, nposon 1205, xoutaktet 2M—1 IIP, «mn-
Hyc» AB.

Lenv nuranus 6a0xa nycka duzean BI1J]: aambikaiolmue BCNOMO-
rateJbHble KOHTaKkThl KoHTakropa KMH, nposon 1750, samum 11/12,
npoBox 1717, 6nox nycka ausenss BI1J] (1—2), nposon 1718, samum
22/9, xouraktel 2M—9 LIP, «munyc» AB.
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Leny xarywru xontaxropa J1: pesucrop CY¥, nposop 1127, sa-
wum 4 Onoka nycka ausensi, KOHTakTh BI1/] ¢ BHnepx Kok BpemenH
Ha 3aMblkaHue, saxuM 5, nposon 1087, zaxum 21/18, nposon 1009,
xonTakThl I6—14 IIP, nposon 1008, xatywka komurakropa Z1, npo-
sona 1138, 1146, saxum 25/18, nposon 1147, 3axum 2 /13, nposog
1157, xourakrel 2M—3 LUIP, «munyc» AB.

[NapannenvHo neppoit nape saMbiKaomux KoHTakto BITJ Bxmio-
ueHa BTopasi napa: nposon I127, sameikatouine kontakts BI1JI, npo-
Bop 1128, 3amum 21/18. .

Heny xarywsxu xonraxropa 1 sedyweil cexyuu: 3axum 21/18,
npoeon 44, MeXTennoBO3Hbe COE[HHEHHS, KOHTaKTH 23 pa3zbema Be-
Ayuwe# cexuuw, nposon 44, saxum 21/18, nposon 1009, KomrakTH
i6—14 LIP, nposon 1008, xaryuika KoHTakrtopa /1 senyuell cek-
uuH, nposona 1138, 1146, saxum 25/18, nposop 1147, saxum 22/13,
npoeon 1157, kontaktet 2M—3 LIP, «munyc» AB.

Lleny xarywru xonraxropa J2: saxum 13/5, nposos 460, Kourak-
™o 16—3 II/P, npoeop, 390, 3aMHKalollHe BCNOMOraTe/bHbe KOHTAKTH
koutakropa [I1, nposon 1798, xomraktst 16—29 IIP, nposon 1799,
saxum 15/11, nposon 1130, xowraxrst 17—20 LIP, nposon 1131, 3a-
xkum /9, Gnoxuposka 105 BanonoeopoTHOro Mexawnnama, saxum J1/8,
nposon 1132, xowraktn 17—34 LIP, nposon 1134, 3axum 12(15,
nposon 1144, xourakre 16—9 LIP, nposon 1145, pasMbikaiolilHe
BCNOMOraTenblible KOHTaKTH KoHTaktopa 2, nposop 1141, kartyuika
KoHtaktopa A2, nposon 1146, saxum 25/18, nposon 1147, 3axum
22/13, nposox 1157, konrakte 2M—3 LIP, «mHByc» AB.

Lenv xatywxuy BTH: pasmbikaioihe KOHTAKTH pene PY3, PY5,
3dMBIKAIOlIHEe KOHTAaKTH pente PYY, kouraktm 26—I14 1P, nposoj
1667, saxum 12/10, nposon 1674, xontaktm [17—9 P, nposon
1675, aaxum /24, xatymka BTH, 3axumb A/23, /7, nposon
1203, xourakte 17—15 LIP, nposop, 1204, 3axum 22/1, nposop 12085,
KoHTakTh 2M—1 HLIP, «munyc» AB.

Leny xarywxu pene PY9, PY10: sammkamolse KOHTAKTH KOHTaK-
Topa KPH2, nposon 1123, samum 17/19, npoeox 1153, KOHTaKTH
17—24 LIP, nposon 1166, aaxum /11, kouraktel pene PJAM4, 3a-
®um /12, npoon 1167, kowtaktm 17—21 LIP, nposon 1168, saxum
11/5, nposon 1169, xomraxtm 25—10 LIP, KaTylukH pene PY9 u
PY10, xontaktu 26—44 1P, nposon 1034, 3axum 19/6, nposop
{035, tupucrop B, nposon 1718, 3axum 22/9, nposon 1719, xoH-
Takte 2M—9 LIP, «munyc» AB. Tlocne cpabaTtuiBanusi pene PY9
MHHycOBast uenb Katyllek pene PY9 u PYI0 cnepyowas: aambikaio-
Iile KOHTAKTH pene PY9, kouraxrwm 25—45 LIP, nposon 1173, 3a-
*um 22/8, nposopn 1714, KourakTsl 2M—8ILIP, «munyc» AB.

Leny xarywku xonraxropa KPH:- 3aMulKalomue KoHTakte KPH2,
nposona 1152, 1170, xoutaktw 25—24 IIIP, 3aMblkaome KOHTAKTH
pene PY10, xouraktm 25—11 LIP, nposon 1171, 3axum 20{17, npo-
Boa 1292, pasMBKaom¥#e KOHTAKTH bI1J, nposon 1293, saxum 13/17,
nposop 1176, xonrakre: 9—37 LIP, nposon 1177, Karywka KPH, npo-
Bon 1199, xoutaktet 9—44 IIP, nposon 1200, saum 21/6, npoeog
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1201, xonrakte 16—7 ILIIP, nposon /357, pa3MbiKaiollne BCNOMOra-
TelbHBeE KOHTAaKTH KoHTaktopa /JI2, nposon [085, pasmugaomue
BCrOMOraTesibHele KOHTaKTH KoHTaktopa [JII, nposoma 1143, 1138,
1146, saxum 25/18, nposoa 1147, zaxum 22/13, nposon 1157, xou-
takTe 2M—3 LIP, «muuyc» AB.

Llene karywku pese ynpasrenus PY23: apromar A3, nposon 1745,
KOHTaKTH 26—23 II/P, 3amblKaiolllHe KOHTAKTH pesne PY9Y, KOHTaKTH
25—22 P, nposon 1163, 3axum 13/18, nposon 2621, pasmbikaio-
IlHe ¢ BHAepXKKOA BpeMeHn Kouraktel BI1J, npoeop 2622, 3axum
13/2, nposon 2623, xoutakrhl 26—18 [P, pasmBbKalHe KOHTAKTH
pene P¥3, xatywka pene P¥23 u panee Ha «MuuHyc» AB.

Llenv nycka Ousean eedywedi cexyuu. Ha 1BYyXCeKUHOHHHX TenJso-
BO33aX DEKOMEHAYeTCH OCYLMEeCTBJSATH NYCK JH3ENs BEIOMOH CeKUMH,
a sateM penywted. Ecin Ha Benomofi cekuwn nusen» Hawan pa6oraTsb,
TO ANA MyCcKa Ha BeAylleH CEeKUHH NOCTaTOYHO BKJIOYHTb TyMmbJiep
THI «Tonauenbiii HacOC» W KpaTkoBPeMeHHO KHomky «llyck duseans.

B ToM cayuae, xorga ocyilecTBAsieTCS TOMBKO MycK AH3eNs BeLy-
el ceKUHH, HeOOGXOAHMO ANA NOArOTOBKH MHTAHHA Llenell aBTOMATH-
YeCKOTO INyCKa [H3eNsl BKJIOYHTb B JIeBOH BHLICOKOBOJIBTHON kKamepe
PasbeAHHHTENb aKKymyasitopHoit Gatapen BB, a B npasoii asToma-
THYeCKHe BhKAlouatenn: Al «Boabydureavs, A2 «Tonausnuiil nacocs,
A3 «[Jluseab» wu A6 <¥npasienue x0A00unbHUKOM>, 3 TaKXKe Ha
nyJnbTe YNpaBJEeHHS MAalUHHHCTA BKJAOYHTL aBtomar AY «¥npasae-
Hue oblyee», BCTABHTb H NOBEPHYTb BHH3 N0 yNopa PYKOATKY 6ii0-
KHPOBKH TOPMO3a 367, BCTaBHTH PYKOSITKY PeBEpPCHBHOIO MeXaHH3Ma
KOHTpOJLNIepa H YCTAHOBHTbL ee B OAHO H3 PabouHX nosoxeuuii «Bne-
peds> unn «Haszads u BRIOYHTD TyMmbaep THI1 «Tonauensiti nacocs.

Leny xarywru xontakropa KTH. Tlocne pHnonHeHus 3THX ome-
Pauuii 10/DKeH BKMOUHTLCA KOHTakTOp KTH, KOTOpHi CBOHMH 3aMbi-
KalOLUHMH KOHTAKTAMH CO314€T Uenb NHTAHHA  3JeKTPOABHraTess
TOMJNHBONOAKAYHBAIOWero Hacoca. Llenb NMTaHMA KaTylUIKM KOHTaK-
Topa KTH: «nmioc»> akkyMmyastoproii 6atapen, nposon 950, pasbens-
uutene BB, nposona 952, 958, 969, wynr amnepmerpa 3apsnku Ga-
Tapen I/35B, nposon 971, pesucrop 3apanku Garapen C35, npoBoaa
974, 979, nfenoxpaumeab ITP5, npoeon 1236, asromar A3 «Quaesss,
npoBopn 1745, xoutakta 26—23 LIP, pasmbikaiowHe KOHTAaKTH pene
P¥3, koutakrt 26—24 LIP, nposona 1744, 1716, xouTakThi Tymbaepa
THA, nposopn 1715, karyuika Koutaktopa KTH, nposona 1743, 1741,
KOHTaKTH 5—36 LUP, nposon 1740, zamum 5/3, nposoan 1739, kom-
TaKkTe 1—1I3 LIP, xoutaktsi tym6aepa THI, xoutakrs I—14 LIP,
nposon 1734, saxum 1/17, nposon 1737, kourakrm IM—7 IIP, «mn-
Hyc» AB.

Ueny xarywex xonraxropos KH u KPH2 sedomoil u sedyujeil
cexyuii odunarosa. TlocnenosatenbHOCTb cpabaTbiBaHHs annapaTos
B LENMH NycKa usensi pefylledi CeKUHH H LeNH KaTyllek 3THX anna-
PATOB MOJIHOCTBIO COBMAf4eT C MOCAEAOBATENbHOCTBIO CPabaTHBaHHS

H LeNiMH KaTylleK annapaTtoB BeNOMOM CeKUHH, KpOMe LenH Ka-
TYWKH KoHTakTopa KMH.
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Ileny xarywku xowraxropa KMH: «nmoc» akgyMynstopHo#i 6a-
Tapgi, npono,fa 950, 954 % 3, muon /130, nposon 956 X3, 3aMHKalowKe
KOHTaKTH KOHTaktopa KH, nposona 2654 %3, 1232, saxum 24/1, npo-
o 1225% 2, saxumbl 16/7, 16/5, nposon 1738X2, 3axum 5/10, npo-
sona 1728, 1671, xourakTs asromata AY «Ynpasaenue obuyees, npo-
Bon 1684, zaxum 4/5; nposon 1685, 3aMKuyTHe GJOKHPOBKH TOPMO3a
BY, nposon 1686, saxum 3/6, nposon 1687, KOHTaKTEl peBepPCHBHOTO
MeXaHH3Ma KOHTpOJJepa MaluMHucta «Bneped» unu «Hasads, npo-
pon 1696, 3aMKHyTHe Ha HyJeBOH NMO3HUHH KOHTPOJJepa KOHTAKT 4,
nposon 1699, kourakret [—3 LUP, xuonka I1/]1, KOHTaKTH 1—2 LIP,
nposon 1702, 3axum 5/5, nposog, 1703, xourakrn 5—38 IIP, nposon
1704, pesucrop C¥, nposon 1706, xonrakre 26—25 LIP, pasmuKaio-
LilHe KOHTAaKTH pene ‘PY9, PY23, kourakth 25—1 MP,_nponona 1748,
1707, pasmbikaiouse ¢ BHAEPKKOH BpeMeHH KontakTel BIIJI, mposon
1708, 3axum 11/9, nposon 1229, xonrakta 5—12 IIP, nposon 1228,
3axum 4/8, nposon 1227, xonrakte 4—I10 IIP, xouraktH TyMGaepa
OMH, kourakts 4—6 LUP, nposon 1220, saxum 4/7, nposon 1221,
koHTakTe 6—13 LIP, nposon 1222, karyuka koutakropa KMH, npo-
son 1711, 3axum 22/9, nposon 1719, xowraktei 2M—9 LIP, «mu-
Hyc» ABb.

3awura yenu nycka Ouseas or asapuilnsix pexcumos. Kourakr
105 (nposopa 1131 u 1132) npepoTBpalilaer BKAKOYEHHe KOHTaKTOpa
2 npu onyuleHHoM (BKIIOYEHHOM) BaJIONOBOPOTHOM MeXaHH3Me.

Ecni nocne BKJAWOHYEHHS NyCKOBOro KOHTaKTopa /2 Her nposopota
KOJIeHYaToro Bana, 1o wepe3 2—3 ¢ 6aok nycka nusens BII/] pasop-
BET lLienb MHUTAHHA KaTywkH KoHTakTopa KMH, oH OTKJIOYHTCS, H €ro
BCIIOMOraTesibHble KOHTAaKThl Pa30pPBYT LeNb KaTylleK NyCKOBHIX KOH-
taktopoB J1 u [I2, uenb nuranus 6aoka BI1J] u KaTyllKH MarHHra
MP6.

Ecan nmocne BkMoYeHHsi MycKoBhIX KOHTAaKTOPOB NpPOBOPOT BaJsa
JAH3eNIS NPOHCXONHT HOPMAJIbHO, HO BCOBILIEK (BOCMJaMeHeHHs TONJIHBA
HeT, YacTOTa BpalleHus Bafa QH3eNA He Bo3pacraer), TO uepes 12 ¢
OT MOMeHTa BKJIOYEHHR KoHTaktopa [2 rontaktst BII[l pasopeyT
uene KaTyWKH KoHTakTopa KMH, u ero rnaBHble KOHTaKTH OTKJIOYAT
SNeKTPOABHraTe/lb MAaCJONpPOKAYHBAKOWEr0 HAacOCa, @ BCMOMOTaTesb-
Hble Pa3opBYT Uenb NMUTAHHSA KaTylek Koutakropos A1, A2 u BIIJ,
a Takxe Uenb Katyllkd mariara MP6,

Ecan Bo Bpems paboThl au3eNsi naBjieHHe B MacHfHOH CHCTeMe
(B BepxHem noTke) Gyner Huxe 0,05—0,06 MIla, To pene PAM4
Pasopeer uenb KaTylWkH peie PYY, pene oTKMIOUHTCA, pa3opeeT uelb
KaTyWwkH saexTpoMariura MP6, u au3enb OCTaHOBHTCH.

KOHTpO/bHEE BONPOCH

1. [MepeyHcauTs NOATOTOBHTENbHBE ONEPALKMH flepes MYCKOM AH3EJs.

. 2. Mokasate Ha cxeme LUenb KaTywkW koutakTopa KTH H 3/e€KTpOABHraTens
.

3. PacckasaTh o noclefoBaTeNbHOCTH cpabaThiBaMHA annapaToB NpH NYCKe [H-
369,

4. lNoxka3aTh Ha CxeMe UeNH anfapaToB, OGECNEYHBAIOUKX NYCK AH3ENs.
+5. Kak ocyluecTBasercs 3aliHTa LeNH NYcKa 0T avapHiiHBIX pexHMOB?
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8.2. LENM BKJIFOYEHMA BO3BYXAEHWUSA
TArOBOro reHEPATOPA
B PEMXMME XONOCTOrO XOQA U TAMM

Ha tennosoze 2T3116 He3aBucHMO OT pexuMa paboTH TENOBO3a
obecneynBaercs BO30YXKaeHHE TSArOBOIO reHepaTopa. 10 BHI3BAHO Tew,
YTO /il IPHBOAA BEHTHJSATOPOB OXJAXKNEHHS TATOBLIX 3JIEKTPOBHIa-
TeJlef,, XONONHJIbHOH KaMeph, CHJOBOH BHINPAMHTENbHOH YCTaAHOBKH
NPHMEHSIOTCA ACHHXPOHHBE Tpex(asHble 3JEKTPOABHraTeNH, KOTOPLIE
MHTAIOTCSl HENOCPeNCTBEHHO MEPEMEHHBIM HANPSIKEHHEM TANOBOTO reHe-
patopa. lns BKJIOyeHHs BO30YXKAEHHS TArOBOro reHepatopa (pHc.
140) B pexxume x0n0CTOrO X04a AM3eNs HEOGXONHMO BKJIOYHTL aB-
Tomar A4 «¥npasaenue 8036yxdenuems, n})u 3TOM MOJYHaT NHTAHHE
KaTylukH KoHtaktopos KB w BB, pene PY11, a Takxe 06MOTKH BO3-
OyXneHusi BO3GYAHTENA H TArOBOTO reHepaTopa. .

Lleny nurawmus karywex xonrakropos KB u BB: zaxum 24/1,
nposon 1237, apromar A4 «¥npaesenue soabymdenuem» npopop 1307,
saxumut 16/5, 16/4, nposon 1432, xourakte 14—5 LUP, npopon 1435,
saxum 29/1, nposona 1555, 1471, pa3mbiKaloliue KOHTAKTH peJe
Bpemenn PB3, nposop 1437, paambikaiomme BCOMOratesbHBE KOH-
TakThl KouTaktopa /11, nposoa 669, pasMbiKaiolilye BCIOMOraTefbHble
KOHTaKTHl KOHTakTtopa /12, npoBop 694, pasMbiKaioliHe BCNOMOra-
TeNnbHble KOHTAKTH KOHTaKTtopa [13, ngono,n 695, pasMBIKalOHe BCNO-
MoraTesibHble KOHTaKThl KOHTaktopa f14, mpoeox 696, pa3mbikaiomue
BCrIOMOraTesibHble KOHTAKTH KOHTaKtopa [15, nposon 697, pasmbikaio-
lliHe BCMIOMOraTesibHbIe KOHTAaKThl KOHTaktopa /76, nposon 898, kow-
TakThl 14—6 LIP, nposon 1438, 3axum 21/9, nposoa 1442, KOHTAKTHI
25—30 IIP, paambikaolune KOHTaKTH peie PY5, Koutakte 25—27
LIP, nposop 1311, saxum 21/8, nposon 1328, konraktst 14—7 LUP,
npoeon 1327, pasMbikaiollue KOHTAaKTH pese 3azemyenns P3, nposoa
1341, pasmbikaioiiHe KOHTAKTH pene PM2, nposon 1343, zammikaio-
llHe KOHTAaKTH NBepPHHIX GIOKHPOBOK BBICOKOBOJbTHOH Kamepnl B5/14,
nposon 1344, 3ambikaiomne Kouraxkthl BJI5, nposon 1345, sambikaio-
lilne BCMOMoraresnbHble KoHTakThl KPH, nposon 1346, KOHTaKTH
9—24 IUP, nposon 1347, saxum 21/10, npoeos 1340, goutakTH
21—13 ILIP, nposon 1336, aaMmebikawone Kontakts bBJI8, npoBon,
1339, wourakte 21—14 ILIP, npopon 1342, zamHKawHe KOHTAKTH
5/12, nposoy 1358, saxum 19/7, nposon 1361, konrakre 16—36 LUP,
nposon 1368, sambikaiomne Koutaktel 5J16, npopon 1364, sammikaio-
uHe KoHtaktel 65/17, nposon 1365, 3amum 25/1, nposon 1362, 3aMui-
Kawomue KoHTaktel BBY, nposop 1363, saxum 25/2, nposon 1374,
KouTaktel 16—35 LIIP, nposon 1375, 3axum 19/8, nposoa 1377, KoH-
TakTh [4—25 IIP, nposon 1378, katywka xouraktopa KB, nposona
1373, 1380, saxum 31/3, nposon 1575, xowraktet 3M—3 LUP, «mu-
Hyc» Cr.

Ueny sKxaouenun 8036yxdenus 208020 2eneparopa 8 pexcume
TA2U Ha 6edyuwjed cexyuu. Tlepen nepexomoM H3 peXXHMa XOJOCTOFO
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xona pusensi (cM. puc. 140) B peXHm THArH He0OX0HMO BKJIIOUHTDL
apTomatst A5 «Komnpeccop», A7 «llooscapnan CUZHOAUSAYUARD, AlO
«PaduocTanyus», aBTOMATh 3/1€KTPOABHIaTe/sl BEHTHIATOPA —BRIMPA-
MUTEJBHON ycTaHOBKH ABY, TAroBbiX 3JeKTpoaBHraTene 1AT—4AT,
a tawoke TyM6nepst OMI—OM6, OT1—OT2 u TY¥II, nocne yero ycra-
HOBHTH PEBEPCHBHYIO DYKOSITKY KOHTpOJiepa B nonoxenve «Bneped»
win «Hazad» W BKIOYHTL TymOsep ¥T «¥npasaerue TenA06030M> W
nepeBofOM LuTypBana Kontpossiepa c 0-i Ha 1-10 H nocJaeAyIoliHe no-
3HIHH NPHBECTH TEMJIOBO3 B JBHXKEHHE.

[Mociie 5THX PyuHHIX Onepauuii ynpapieHHs MOJNyHaeT NHTaHHE
BeHTHABL peBepcopa <«Bneped» («Ha3ad»), u pesepcop YCTaHABJH-
paetcst B TpeGyemoe pabouee NOJOKEHHE. BenomoraTtenbHble KOHTAKTHI
peBepcopa cO3AAIOT UeNb NHTaHHA Ha KaTyllKy pene PY22. Pene
PY22 BKMIOYHTCA H CBOHMH KOHT@KTaMM CO31aCT lenb Ha KaTylUIKy
pene PB3. Pene PB3 cpaGathiBaeT H pa3MbKaIOLIHM KOHTaKTOM Das-
pbiBaeT lenb NHTAHHS KaTyluex KB u BB. KoHTakTh KOHTaKTOPOB
KB u BB pasMblKaloTcsi, TeM CaMbiM CHHMaercs B036y K eHHe C BO3-
GynHTENS H TATOBOTO reHeparopa. OpHOBpPEMEHHO Pa3MHKalOLLHH KOH-
rtakt Koutakropa KB oTkiiouaer NHTaHHE 6noka B¥B, a 3ambIKaio-
LKE BcnoMmoraTebHbill KOHTAKT KoHTaktopa BB cospact uenb Ha Ka-
TywiKy pene PY1I.

3amBKaoILHA (C BbIAEPXKKOH BpeMeHH Ha pasMBIKaHHe) KOMTaKT
pene PB3 cospact uenb Ha KaTylKH BEHTHJIEH MOe3IHBIX KOHTAKTO-
pos IT11—I16. Kouraxropw [11—I16 BKIO4AKOTCA H NONCOEIHHSIOT
TSFOBbIE ABHMATENH K BhIPIMHTENbHOH YCTAHOBKE, 3 BCMIOMOraTebHEIC
KoutakTH KoHTaktopop [1/1—I16 co3palor uenb Ha peJe PY5. Pene
P¥5, cpabarbiBasi, co3jaer Lenb KaTylleK KOMTAKTOpOB KB u BB.
Koutaktopst KB u BB, cpabathiBast, CO3MAI0T COOTBETCTBEHHO LEIH
Ha BO3GyXKneHHe reHepatopa H BO3ByAHTENs. BcnomoraTtenbHBE KOH-
TaKT KOHTakTopa KB cosjact uenb NHTaHHs GJIOKa B¥B, a scniomora-
TenbHLIli KOHTAKT KOHTakTopa BB pasopser uenb NHTaHHA pene
PYI1l.

Llens xarywxu peeepcopa «Bneped» (cM. pHc. 140): 3aMxHyTbie
KOHTaKTH | H 8 KOHTpOJJiepa MaUIHHHCTA, NPOBOA 1604, 3axum 4/17,
nposon 1605, xowraktei 5—26 LIP, mposon 1606, saxum 18/8,9,
nposon 2238, xouraktel 6—42 LIP, nposoa 2239, zaxum 7/16, npo-
pon 1552, nepembiuka, nposoa 1551, saxum 3/4, nposoa 1548, xon-
taktel 4—8 LUP, tymbnep ¥T «Ynpaeserue Tenn06030M», KOHTAKTH
4—12 1P, npoop 1547, saMKHyTHe B mojoxenun «Bneped» KoH-
TAKTH PEBEPCHBHOTO MEXaHH3Ma KOHTpOJIepa, npoBOj 1539, 3axum
5/7, npopon 1538, kowrakTei 5—40 LIP, nposon 1537, aawum 18/15,
nposog, 1535, kourakrel 16—20 LUIP, nposoa 1528, kaTyliKa BEHTHJIS
pesepcopa «Bneped», nposona 1532, 1527, 1525, 3axum 25(19, npo-
?:(}q 1622, zaxum 22[4, nposon 1809, KouTakThl IM—4IlIP, «muHyC»

Lleny xarywxu eentursn pesepcopa «Hasads: nposon 1547, saMk-
HyTHe B nojoxeHHH <Ha3ad» KOHTAaKTHl PEBEPCHBHOIO  MexaHH3Ma
KoHTposiiepa, npoeon 1542, saxum 5/8, nposon 1541, KOHTaKTHI
5—41 IUP, nposon 1540, 3axum 18/11, nposox 1536, KOHTaKTHI
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16—21 LIP, npoeon 1529, kaTylika BeHTHNs pesepcopa sHasad»,
npoeon 1532, nanee uenb KaTylWKH BeHTHNsi pesepcopa <Hasad» cos-
najgaer ¢ lUenbio KaTyLIKH BEHTHJR peBepcopa «Bnepeds.

Llens xarywxu pese PY22: npopon 1528, scnomoratesbHble KOH-
TAaKTH peBepcopa, 3aMKHyThle B nosioxenun «Bnepeds, nposoa 1531,
KoHTakThl 16—40 LUIP, nposop 1530, saxum 23/4, nposoa 1524, 3a-
xuM 17/4, nposop 1444, xonrakrst 18—35 LIP, nposon 1445, saxum
X2/3, nposon 1446, xonraktel TPM, npopon 1469, saxum X2/6, npo-
son 1468, xonrakth TPB2, nposoa 2236, xonwrakte TPBI, nposox
1448, 3amum X2/8, nposon 1642, kountakrm 18—34 LUIP, nposon
1641, saxum 14/16, npopon 2544, xourakrn 14—36 IIP, nposon
2543, aaxum 29/17, npoeon 1493, xowraktw PJZIB, nposon 1483, 3a-
xum 29/16, nposon 2542, xourakth 14—35 LP, nposop 2541, 3axum
17/5, nposon 1480, xoutakte 25—36 IUP, xatymka pene PY22 u
Jlasiee HA «MHHYC».

Llenv xarywkuy pese apemenu PB3: 3zaxum 23/4, npoBox 1475,
koHTakTe ABY, nposop 1476, saxum 23/1, aBTOMaT BeHTHAATOPA TH-
roebix papuratentefi AT, 3axum 23/5, aromar 2AT, szaxum 236,
npoeos 1491, xowmtakthl 25—42 IIIP, aambikawiHe KOHTAKTH peje
PY¥22, pasmpikawine KOHTaKTH pene PYI, PY2 u PJY8, KoHTakTH
25— 33 IIP, nposon 1490, zaxum 12/13, nposoa 1488, KOHTaKTH
14—24 LIP, npoeona 1487, 2540, katywka pene PB3, nposoa 1494,
H llajiee uenb COBNajaaer ¢ MHHycoBo# uenbio Katyuiek KB u 'BB.

Llene rkatywiku 3INEKTPONHEBMATUXECKO20 6EKTUASL KOHTAKTOPA
I11: saxum 29/1, nposon 1555, 3ambikaolie KOHTAKTH pesieé BPeMeHH
PB3, nposopa 1556, 1557, 1392, tym6nep OMI, nposon 1564, karyul-
ka Bentuns I11, nposopa 1570, 1571, 3axum 31/3, nposon 1575,
koHTakThl SM—3 LI P, «munyc» Cr.

Llenv xaryuwixu anexTponreemaruvecxoeo eentuns konraxropa I12:
OM2, nposop 1563, karylika seuthas I12, nposop 1570, pnanee uenn
coBnajaer ¢ uenbioo seHTHAA [T11.

Llens xarywxu 3/eKTPONNEBMATUHECKO20 BEHTUAS KOKTAKTOPQ
I13: OM3, nposop 1562, karywka seutuns [13, nposop 1570, panee
Lenb COBNajiaer c lenbio BeHTHAR [11.

Llenv xaryuixu 3/eXTponKesMaTueCckozo eéenTurs Konrakropa [14:
tym6nep OM4, nposon 1561, katywka sentuns [14, nanee uenb cos-
najaet ¢ ueneio Bentuan I11.

Llene rarywuxu 3NeKTponnesmMaTuecKo2o senTuin Konraxropa I15:
tymM6nep OMS5, nposon 1560, katywika pentuns I15, panee uenb coe-
nanffe'r ¢ uenbio BeHtHas I11.

eny KaTtyuwiku 3.aexTponHesmaruyeckozo eentuan I16: tymbae
OM6, npoeop, 1559, karywka seHtuns I16, panee uenp conn?,’nae’r g
uenbio pentuns I11.

Hene xarywxu pese PY5: nposopa 1557, 1392, 3amuiKaowmmit
BCTIOMOTaTesIbHBI KOHTaKT KoHtaKtopa [16, nposon 1385, sambikaio-
Wyl BCOMOraTelAbHHIN KOHTAKT KoHTtakropa [11, nposon 1386, 3a-
MBIKaIOIHi BCNOMOraTeNIbHHE KOHTaRT KOoHTaktopa [12, nposon 1387,
3aMbIK3IOIHA BCNOMOraTesibHRE KOHTAKT KOHTaKTOpa 3, nposox

1388, sambikaromufi BcnomoraTenbHbifi KOHTaKT KouTaktopa I74, npo-
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Boz 1389, zammKaiomHii BCOMOraTeNbHBA KOHTAaKT KOHTakropa [15,
nposon 1333, xonrakre 14—8 LUP, nposop 1334, saxum 21(7, npo-
pon 1332, xowraktm 25—28 LIP, xarywka pene PY5, KOHTakTH
26—45 LIP, nposon 1713, 3axum 22/8, nposon 1714, xoutaktet 2M—
8 UIP, «munyc» CI.

Lenv xatywru xowraxropa KB u BB: pasmbikaioliHe KOHTaKTHI
pene PY2, nepeMuuKa, 3aMHKaloLlHe KOHTakKTh pene PY5, KOHTaKTHI
25—27 LUP, npoeop 1311, 3axum 21/8, npoeon 1328, KoHTaKThHl
14—7 LIP, nposopn 1327, pasMuKaiolxe KOHTaKTH pene P3, nposon
1341, pasmuikawomue KonTakTs pene PM2, nposopy 1343, KOHTaKTH
5714, nposon 1344, xonrakte 515, nposoa 1345, 3aMHKalollye KOH-
taktel Konrtakropa KPH, nposon 1346, xouraktm 9—24 IIP, npo-
Bon 1347, zaxum 21/10, npoeon 1340, komtakte 21—I3 LIP, npo-
son, 1336, xonrakre 58, nposon 1339, kowraxtw 21—14 LIP, npo-
Bon 1342, xourakrn B5/12, nposon 1358, zaxum 19/7, nposon 1361,
KourakTh 16—36 IIIP, nposop 1368, xouraktet BJ6, nposon 1364,
kourakte BZ7, nposon 1365, saxum 25/1, nposon 1362, KOHTakKTH
BBY, nepembiuka, Kourakrel BBY, nposon 1363, aaxum 25/2, npo-
Bop 1374, xourakth 16—35 LUP, nposon 1375, saxum 19/8, npoeon
1377, xouraktet 14—25 UIP, nposon 1378, karywka KB (npoeox
1372, karywxka BB), nposon 1380, zaxum 31/3, nposon 1575, kom-
taktel SM—3 LIP, «munyc» Cr.

Lleny nuranun xarywxu PB3 nocae exarouenun xonraxtopa KB:
3aMBIKalOllHe KOHTaKTH pene PY5, konrakts 25—35 ILUP, nposoa
1484, zaxum 14/6, nposon 1485, xourakrw 14—22 LlIP, nposon 1486,
3aMBKaloOlllHe BCNIOMOraTesibHble KOHTaKTh KoHtaktopa KB, nposop
2540, xarywka pene PB3, nposopna 1494, 1373, 1380, 3zaxum 31/3,
nposop, 1575, koutaktl SM—3 ILUP, «munyc» CI.

Lleny examoxenusn 6036ymoenus TRA208020 2eHEpATOPa 6 peXCUME
12U Ha 6edomoll cexyuu. Ha 1-H no3HuMH KOHTpOJ/Jiepa TATOBOTO
pexHMa ¢ Bejyulell CEKUMH Ha BeNOMYI0 MOAAETCs MHTAHHE OT 3a-
xHma 18/15 uepes mposon 9, KoHTakTH [5 pasbema BeaylueH Cex-
LHH, MeXKTenNOoBO3HHe COeNHHEHHA, KOHTaKT Il pasmema BenoOMOH
cexkuuH, npoeon 10, saxum 18/11, nposon 1536, kontakre 16—21 LI P,
nposoa 1529, xatywky seHTHNs pesepcopa H, mnposoma 1532, 1527,
1525, zaxum 25/19, nposon 1622, saxum 22/4, nposon 1809, xom-
rakTel ZM—4 LlIP, «munyc» CrI.

[Tocne pasopora peBepcopa BeaOMOH ceKuuH B nosoxenue «Ha-
3a0» 3aMBIKAeTCsl ero BCNOMOraTeNbHbIN KOHTaKT H H jnanee nutanue
H [0CJef0BaTeNbHOCTh cpabaThiBaHHS annapatoB BEOMOM CEKIHH
aHaJIOTHYHB! Bepylle.

Lleny nepsozo ts208020 3nexkTpodsuzarensn (puc. 141): «nioc»
BLINPAMHTE/IbHOM ycTaHoBKH (BY), kabenn 527 (526), 3ambikaiolue
rlaBHble KOHTAaKTH KoHtaktopa I11, kabenwb 551, sxopb nepporo TAro-
BOro snextpoapuratens I, kabenb 581, rmapHble KOHTAKTH peBePCOPa,
3aMKHYTHe B NOJoXeHHH «Bneped», kaGenp 591, o6MoTKa BO30YyKne-
HHSl TAroBOTO 3JieKTpoaBHratenss I, KabGenb 590, rnapHble KOHTAKTHI
peBepcopa, 3aMKHyThle B NOJIOXKeHHH «Bneped», kabenv 541, uiyut
amnepmetpa /1, kabenb 524 (525), «munyc» BY.
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Lleny OcTanbHLIX THrOBBHIX 3JeKTpoaBHratenefi (cM. pHe. 141)
AHAJOTHYHH LleNy NepPBOro 3JEeKTPOJABHraTelf, MOSTOMY He NPHBO-
AATCH.

KoHTpo/bHbLEe BONPOCH

1. PacckasaTs O NOCAENOBATENLHOCTH AEACTBHA NpH BKJIOYEHHR BO30YyXIenun
TACOBOrO FeHepaTopa B pPerHMe XOJMO0CTOro Xoaa.

9. INloka3aTe Ha CXeMe LenH annapatoB, o6ecneYHBaioOlIHX BK/IOYEHHe BO3GYXK-
JIeHMA TRArOBOTO FEHepaTopa B PeXKHMe XOJNOCTOro XOAa.

3. Paccka3aTs 0 MOCAENOBATENLHOCTH ONepaukfi MpH BKJAKYeHHH BO3CYXKAEHHA
TAroBOro reHepaTopa B peXHMe THIH.

4. Tloka3aTh Ma cxEMe LeNH annapatoB, o6eCNeYKBalOLIMX BK/OYeHKe BO3CYK-
JIeHHA THATOBOro TeHepaTopa B PeiHMe THCH.

5. TMoka3aThe Ha CxeMe CHIOBYIO Liellb TenJoBO3a.

8.3. PABOTA CUCTEMbI BO3BYXXAEHUA
TArOBOro rEHEPATOPA

Cucrema BO3GYyXKIEHHS TATOBOrO rexepaTopa obecneyHpaer mno-
CTOSIHCTBO €r0 MOILHOCTH B LUHPOKOM JHAaNa30oHe H3MEHEHHs TATOBOH
HArpy3KH, a TaKXe OrpaHHueHHs TEXHHYECKHX NapaMeTpoB 3JeMEeHTOB
3JIeKTpOriepeiaut N0 TOKY H HanpsikKeHHIO.

Cucremy BO36y)KNeHHS MOXHO Pa3jeNHTb Ha CHJOBYIO lenb, MH-
taomyo 06MOTKY BO36YX1eHHS TArOBOrO reHepaTopa, H CHCTeMy aB-
TOMATHYECKOTO PeryJHpOBaHHS BO30YXeHHS, ynpasasioulyo paboroi
CHJIOBOH UenH BO30YXKaeHHS.

CunoBas uenb CHCTeMB BO3OYXAEHHS COCTOHT H3 BO3OynHTENA
CB (cm. puc. 141); ynpasnsiemoro BhinpsiMuTenbHOro mocra YBB,
y3na KOppeKuUHH, BKmouaioulero B ce6s TpaHcpopmatop TK u Bbi-
npAMHTENbHBIH MocT BK.

Boa6ydureae CB — opHodasHblli CHHXPOHHBE reHepaTop nepeMeH-
HOFO TOKa, KOTOPBIH mnoJiyuaer BO3OyXaeHHe OT LENH YNpaBJeHHS
(o6motka cratopa U;—U:), a nepemenHoe HanpsKeHHe ¢ KoJjeu po-
topa C,—C, nonaercs Ha Bxon ¥BB. ¥YnpaBiaseMblii BHIPAMHTENb-
HBIE MOCT npeacTaBiseT co60ii HECHMMETPHYHBIH MOCTOBOH BHIMPAMH-
Tesb, B Ba IJeya KOTOPOro BKJoueHs! THpHCcTOpH +7T u —T, a B
nBa NPYrux — obbiuHble Heynpasnsembie auoanl J3 u [J4. Tlocneno-
BaTesqblo ¢ THPHCTOPAaMH BKJKOYEHB Heynpasisemsle auoabl A1 ®
A2 pns obecneuenns BO3GYX[eHHs TATOBOrO reHepaTopa B aBapHii-
HOM peXHMe NpPH BHXOME H3 CTPOS THPHCTOPOB HJIH 9JIEMEHTOB li€NH
ynpaBieHHsi HMH. 3allHTa BeHTHJeH MOCTa OT KOMMYTAllHOHHBIX nepe-
HanpsiKeHHil OCyIeCTBISETCH LIYHTHPYIOUIHMH LENOYKaMH H3 pesHc-
TOPOB H KOHAEHCATOPOB, 2 OT TOKOB KOPOTKOro 3aMblKaHHS — GHCTpO-
NeACTBYIONMM NJIaBKHM npenoxpaunutenem f1P1.

3HaueHHe TOKa BO3GYXIEHHsS TArOBOrO TEHEPaTOpa peryJHpyercs
H3MeHeHHeM NepeMeHHOr0 HanpsXKeHHs Ha BbiXoge BO3OyaHTE sl H
BhIIPAMJIEHHOrO HanpsiXeHuss YBB. [leproe npoM3BonuTCs npH Ha-
MEHEeHHH YacToThl BpalleHHA potopa Bo36yaurtenss (npu HabGope HIH
c6poce Mno3HIHI), BTOPOe C NMOMOLIbIO THPHCTOPOB MyTeM H3MeHEeHHs
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Puc. 142. TpathHks HIMeHeHHA HanpsXKeHHA H TOKa:

@ — BBUIDAIMASIEMOE HanpsmKenHe Bo3GynHTens; 6 — BHINDAMJEHHOE HATPRIKEHHe BOIGYLHTENS; 6 —
BEMPAMIEHHBA TOK € YYTOM YTJla KOMMYTAUHH ¥, 2 — BHNDAMJEHHOe HANDAMEHHE C YYETOM yr-
Na KOMMYTaUHH ¥; § — BHNpRAMIeHHOEe HaNPAIKEHKEe NpPH Yrie PeryiHpOBaHHA >0; € — BRIOpRAM-
NeHHOE HANDAMEHHEe NpH YrOe PEFYNHPOBAHHMA Oz >0

Puc. 143. Tpaduks u3ameHeHHA HanpsieHHA H ToKa B UENH BHAPAMHTENLHOTO MOCTA
¥BB TennoBosa 2T3116

MOMEHTa HX BKJIOYeHHS (H3MEHeHHS MPOJOJIKHTENBHOCTH HX OTKPHI-
TOFO COCTORHHA).

Ecan THpHCTOpB 3aKpHITH, TO NpPH Mnojaye nepeMeHHOr0 Hamps-
}KeHus ¢ Bo3GypuTenss Ha Bxon ¥BB na suxone ¥YBB senpsaMienHoe
HanpsixeHHe Oyner PaBHO HYNO. YnpapisiiolHe HMNYJbCH AJS OT-
KPHITHS THPHCTOPOB NOJAIOTCH NOOYEPEAHO HA YNPABJIAIGLUHA 37eK-
TPOJ COOTBETCTBYIOILEr0 THPHCTOPAa B NOJOMHTEJIbHHH HJIH OTPHLUA-
TeNIbHH NePHON CHHXPOHHO C MOCTynaouieli Ha HHX BOJIHOW CHHy-
coHpaabHoro Toxa. ITyTe TOKa npu OTKpHTHH THpHCcTOpa +7T B MNO-
JIOXKHTEeNbHHH nonynepHox nokaszaH Ha puc. 141 cnnoluHo# nuHHed.

[TpoMexxyTOK BpemMeHH OT MOMEHTa MOJAYH MOJNOKHUTEIBLHOH NOJy-
BOJIHH NepPeMeHHOr0 HanpsXXeHHs ¢ BO30OYIHTENs Ha aHoi THPHCTOpa
+T po MOMeHTa mOnayd OTNHPAIOIEro HMIYJbCa Ha YNPaBJSIOUIHI
9JIEKTPOA, Ha3blBaeTcsl yeaom pe2yauposanus, Kak BunHO u3 rpaduxa
(puc. 142), c yBenuueHwem yraa peryaupoBahusi o (ot 0 mo 180°%)
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yMeHbIIaeTcs CpefiHee 3HaYeHHe BhIMPSMJIEHHOr0 HanpsXKeHus >
(puc. 142,0,e). Cpennee 3HaueHHE BLINPSMIEHHOTO HANPMKenyy
MOHO CYHTATh MPONOPUHOHANbHBIM 3ALUTPHXOBAHHON NJIOLLANH, Orp,.
HHYEeHHOH KpHBOH BBHINPAMJIEHHONO HaNpPsKeHHS.

3HayeHHe HMNYJNBLCOB H MOMEHT MOAA4H HX (Yrosi peryJHpPOBanug
o) B KaXablfl NONynepHoa NMHTAIOMEro Hanpsaxenus GOpMHPYIOT Giok
ynpasneHust Bo3bynutenss B¥YB, sBasiolMics BHXOQHBM Y3J0M cy.
CTeMbl ABTOMATHYECKOTO PeryJHpOBaHHSA BO3OYKneHHS.

Ilpexne ueM paccMaTpHBaThb NPOLECC BHNPAMJIEHHA H PeryJHpo-
BaHHfA HanpsoKeHHs Ha Bhixone ¥BB, paccMOTPHM npouece BHIPSM-
JleHHs] TOKa Ha HeynpapsisieMOM BHIPSIMHTeNe (nmpouecc BO3MOXKeH
NpH aBapHAHOM pexHMe BO30YXAEHHA TANOBOTO reHepaToOpa).

B MoMmeHT nepexosa NMHTAIOWEro HANpPSKEHHS uepes HyJb TOK
KaXao# noJyBOJIHEl BHIPSAMJEHHOTO HaNpSXeHHS He MOMeT MCHOBEH-
HO HCYe3HYThb, TaK K4K 3HaueHHe HHIYKTHBHOCTH O0GMOTKH B030yiKae-
HHAl TATOBOTO reHepaTopa 3HAYHTENbHO H NMPH YMeHbUIEHHH TOKA BO3-
GyXneHHs 3. II. C. CAMOHHAYKLHH 06MOTKH BO306YXKaeHHs Gyner crpe-
MHTBCSl BOCNPENATCTBOBATh €10 YMeHbLUEHHIO.

Takum o6pasom, B KOHLe KaXX[AOro NOJNOXHTeNbHOro (oTpHLa-
TENbHOr0) NONynepHoaa, KOraa HanpsiXKeHHe cnajaer N0 Hyas, Bbl-
NpAMJAEHHHA TOK OyAeT HMeTh HEeKOTOPOe 3HaYeHHe H Cnajer Ao
Hyns1 TOJILKO 4epe3 HekoTopoe BpeMs. [Tocae nepexona nuralomero Ha-
NpsiXKEeHHs! Yepes Hynb BO BTOPOH BETBH MOCTa HayHeT BO3pacraTh
BHNPAMAEHHBI TOK. Jlnsi BHINPSIMHTENs HAacTynaer TaKOH DeXHM,
Korjpa TOK NpoTeKaer OAHOBPeMeHHO B oOeHX BeTBAX uyepe3 BCe ue-
THipe nuona. Pexum onHoBpeMenHO# paboThl QHONOB HA3HBAKOT Me-
puodom kommyrayuu, KOTOPHIA XapaKTepuayeTcsi YIJIOM KOMMYTa-
uue y. B nepron kommyrauun o6motka sosbyaurenss CI—C2 oka-
3bIBA€TCA KOPOTKO3aMKHYTOH, BBLIXOJHOE mepeMeHHOE HarnpsiKeHHe
BO30OynuTeNss B NEPHON KOMMYTALHH NPAaKTHYECKH PABHO HYJI0O H
BO3pacTaer CKaykKooOpas3HO nocsie OKOHYaHHS MNepHOfa KOMMYTAallHH,

B ynpaensemoM HecHMMeTpHuHOM MOCTOBOM BHInpsmuTene YBB
npouecc BHINPAMJEHHS H PerylHpOBaHHA HMeeT OoJiee CNOXKHBIE Xa-
PaKrep, 4eM B ONHCAHHOM paHee HeyNpaBJAsieMOM BHIIPSMHTENe, Tak
K4aK Ha npouecc BHNPAMJEHHS] 0Ka3biBA1OT BJHSHHE H YroJ peryaupo-
BaHHsl @, H yron komMyTtauud y. Ha puc. 143 nanu rpaduku uame-
HEHHSl HanpsiXKeHHsl BO3OYIHTENs H BRINPAMJIEHHBIX TOKAa H Hanpsike-
HHA B BHMpsiMHaTeNe ¥ BB,

B momenT okonuanHs paborhi THpHCTOpa —T B OTpHUATENBHBIH
NONyNepHOA H Ha MNepHON 3afepXKH OTKPWTHA THpHcTopa +T Ha
yron @, T. €. KOrAa THPHCTOPH 3aKPHThI, BHINPSIMJEHHOe Hanpsxe-
HHE Ha BHIXOJ€ BBIPSMHTENS NPAKTHYECKH PAaBHO HYJI0, HO TOK B
06MOTKe BO36YKIEHHS TArOBOrO reHepaTopa He NpephHBAeTCH, a IMOA-
NepKHBAETCA 34 CYET 3. A. C. CAMOMHAYKUHH 3TOH OOMOTKH, npoxoas
B TOM e HanpaBiieHHu uepes auonnl A3 u [J4 (WTPHXNyHKTHpHASR
JTHHHA Ha puc. 141). Hs puc. 142 BuaHo, uTo mpouecc KOMMYyTalHH
NPOHCXOAHT MeXAY THPHCTODAaMH M [HMONAMH pPa3HBLIX BeTBeH. YroJ
KoMMyTauu THOHCTOPoB +71 u —T cOOTBETCTBYeT MOMEHTYy HX OT-
KPHITHS nocjie 3afepXKH Ha yron c«. B cBsisn ¢ 3THM nepemennoe
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U, HanpseHue Ha BhIXofe BO30ynH-
Tens B IEpHOAB KOMMYTAlHH i
L H y; HMEET XapaKTepHble NPOBaJHI.

V3ei KOPpeKUHH B CHJIOBOH Lie-
ni BO306yKAeHHs IMpeAHa3Ha4YeH
N3 115 NOANHTKH MNOCTOSHHHLIM TOKOM

\ . 06MOTKH BO30YXKIeHHs BO3GyaHTE-

! ast Ui—U; ¢ uenplo KoMmneHcalHH
najeHHs HanpsyKeHHs Bo30yaHTeNs
NpH BO3PAaCTaHHH TOKA HarpysKH
(Bo36yKA€HHsI TArOBOro reHeparo-

Puc. 144. Brewnnn xapaktepucruxa pa). Ilepsnunas oOMOTKa TpaHC-
BunpsMuTens BY dopmatopa TK exmoueHa B cHio-
BY!0 Lenb OOMOTKH BO30YyXIeHH:
TATOBOrO reHepaTopa, a BTOPHuHAsi — Yepe3 BHINPAMHTEBHOH MOCT
BK Ha o6MorKy Bo30yXneHHst CB, nosToMy npH yBeJHuYeHHH TOKA BO3-
GyIEeHHs NPONOPLUHOHANLHO eMy YBEJIHYHBAETCS TOK MOAMHTKH B 06-
MoTKe BO36yxaeHHs BO30ynuTe]s, NOAAEPKHBAA HEH3MEHHbIMH Ha-
npsiKeHHe H TOK Ha BBIXO/€ BO30YAHTEs.

Cucrema a8TOMATUYECKO20 Pe2yAUPOBaRUsn 8030yHdeHUsn TA208020
zeneparopa. ABTOMaTHYeCKOe pery/JHpoBaHHe BO30YXAeHHS TSrOBOroO
renepatopa O0GecrieuHBaeTCsi COBMECTHOH PpaGoTOH 06be JHHEHHOTO
peryasitopa AH3en$, TaXOMETPHYECKOro GJIOKa 3a]aHus (b3B), y3na
06paTHO# CBSI3H NO TOKY H Hanpsi)XeHHIO BHMPIMHTENS BY renepa-
topa, cenekthsHoro ysna C¥ u G6JOKa ynpasnieHHs po306yKaeHHEM
BYB.

CHeTeMa aBTOMATHYECKOrO PeryJHpOBaHHA BO30OYMKN€HHS TArOBOroO
reHepatopa obecneyuBaer NOANePXkaHHe NOCTOAHCTBA MOULHOCTH, OT-
GHpaemoii OT AM3eNs reHepaTOPOM Ha KaMJOf NO3HUHMH KOHTPOJJIEpa,
a TaKXe OrpaHHueHHe npejeibHbHX NapaMeTpPoB 3/1€MEHTOB 3JIEKTPO-
Nepenay NO TOKy H HANPSIKEHHIO, YTO OTPaXKEHO Ha BHElIHeH Xapak-
TepucTrKe renepatopa ABI'/] (puc. 144), rue yuactok Ab xapakre-
pH3YeT orpaHHyeHHe N0 MAaKCHMaJbHOMY HanmpsiXKeHHIO (MaKCHMaJb-
HOe HanpsiXKeHHe ONpeaesseTcs npelenbHbM HaNpsKeHHEM BBINPAMH-
TeNbHOH ycTaHOBKH); paGounii yuactok BI, ynoBheTBOpPSIOLHA yCNO-
Bul0 N — const, xapakTepH3yeT OrpaHHYEHHe MO MOILHOCTH AHIENT,
yyactok BI' yKaspBaer Ha OrpaHHuYeHHe AJIMTENBHOCTH peasH3yembiX
TOKOB (N0 YCJOBHAM TATOBHIX 3/€KTPOABHrarteNiefi H AHONOB BHINPS-
MHTENbHOH ycTanoBKH); yuyactok I'Jl sBisieTcsi OrpaHHuYeHHeM NO
MaKCHMaJIbHOMY TOKY 3JIEMEHTOB 3JIeKTpOnepesayt.

TIpHHUMN aBTOMATHYECKOTO PEryJHpOBaHHS peXHMa paboThl 3JeK-
Tponepenayn tensoso3da 2T2116 ocHoBaH Ha TOM, YTO CHrHan 3ana-
HHAl, Noctynaoumik or 6noka B3B u uupyktuseoro natuuka HZ,
cpaBHHBaeTcsi B ceneKTHBHOM y3ne CY ¢ curHanamu o6patHO! CBA3M,
noctynaomuMH ot Tpancdopmartopos toka T/IT u tpancdopmaropa
Hanpsxenus TITH.

PasHoctb 3THX CHrHasmoB noctynaer B 6;0k BYB, korophifi ycra-
HaBAHBaeT HeOGXOAHMBEIH TOK BO3OYXJEHHS, a4 CJNeNOBATeNbHO, TOK H
HanpsiKeHHe TATOBOTO reHepaTopa.
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Taxomerpuueckuit 6ok B3B nonyuaer nHTaHHe C BHBOjop
CI1—C2 posbyaurenss CB. C puiponos 2, 3 53B shnpsiMJIeHHOE Ha-
npsi’KeHHe, CTPOrO NPONOPLUHOHANBHOE YaCTOTE BLIXOLHOTO Hampsike-
Husi BO3GyAHTE]S, a CHeNOBATENbLHO, H Y4CTOTE BPAUIEHHS Basla Iu-
3ens, NOABOAMTCH K noteHunomerpy sananus CCY2. Tlpu Hensmen-
HOMl 4YacTOTe BpalleHHS Baja AH3eNsl Ha KaXXAOH MO3HUHH KOHTpPOJ-
Jlepa MallHHMCTa 3HAaueHHe Hanpsxewns B3B Ha Kaxnofi nosklun
GyneT HeH3MEHHBIM H HMeTb CTPOrO OmnpeaesieHHoe 3HauYeHHe.

C BuBopoB 5, 6 B3B nepeMenHoe HanpsiXeHHe uepe3 HHAYKTHB-
HBI [aTYHK OOGbenHHEHHOro peryinstopa auseas HJ nopaercs Ha
BhinpaMHuTenbHbii MocT 5CI. BunpsmienHoe HanpsXxeHHe C BHIBOAOB
1, 2 mocta BCI nopnaercs na norenunomerp CHI. Tlorenunomerp
CHIl w norenunomerp CCY coeaunennl Mexay coGoi, noaTromy Ha-
npsiXKeHHe YCTABKH M NajeHHe HAaNpsiKeHHsi Ha NOTEHUHOMeTpe CKia-
BIBAIOTCH, CJEAOBATENBLHO, NMPH ONpeieNeHHBX YCNOBHSIX OO0benH-
HeHHBl pery/sitop AH3ens C NOMOLIbI0 HHAYKTHBHOTO HaT4HKa MO-
JKeT MeHATh HanpseHHs yCTaBKH.

Vaen o6patHofi CBAI3H MO TOKY H HanpfKeHHIO BLINPAMHTENS TH-
TOBOTO TFeHepaTopa COCTOMT H3 TpaHCPOPMATOPOB NOCTOFHHOrO TOKA
TITI—TNT4 u nocrosunoro Hanpsikenuss TITH, BHINpAMHTENbHBX
MOCTOB Ha BhIXOge TPaHCHOPMATOPOB H MOTEHUHOMETPOB O6paTHOM
csasu CCY1. ;

Yupasnsiomeii o6MoTko# Kaxporo Tpancpopmartopa TIIT  se-
AAIOTCA KabesH CHJIOBOM LleMH TATOBBIX 3JIEKTPOABHraTelied, a y
Tpancdopmaropa TITH ynpasasiowasi 0GMOTKa BKJIOYEHa Ha Hanps-
enne sunpsmuTens BY. ChneposatenpHo, noagMarHHYHBaHHe cepaey-
HHKOB H BbIXOAHble TOKH pabounx ob6morok T/IT w TITH nponopuuo-
HaJIbHBl TOKY M HaNpPSIKEHHIO BHINPAMHTENS.

Vnpasasiowas o6Motka ¥—¥ tpanchopmaropa TITH sraoueHa
Ha HanpsiKeHue BHNPSAMHTENs uepes perynupyemuifi pesucrop CTH
no uenn (cm. puc. 141): kaGenp 526 (527), mposon 504, oGmoTKa
¥ —¥, nposon 505, pesuctop CTH, npoeona 506, 635, kabenp 524
(525). Ha pa6ouyio o6bmorky HI—H2 tpauncpopmatopa TITH wu
BhinpsiMuTenbHbili 610Kk 5C1 nepemeHHOe HanpsXXeHHe NOAAercs ¢ 3a-
xumoB [1—12 pacnpenenntenbHoro tpascdopmaropa Tp2 mo uenu:
3axum 11 Tp2, nposon 500, kouraktel 9—4 LIP, nposon 501, o6moTka
H2—H1 TIH, nposon 496, kourakthl 9—3 LIP, nposon 495, samum
12/19, nposon 494, xouraktet 5 L/P BCI, sunpsamutenbhblii 610K
BC1, xonraktet 6 IIP BCI, nposon 498, 3axum 12 pacnpesenn-
TeqbHOro TpaHcdopmaropa Tp2. Bo Bropol nonynepHoa TOK B yKa-
3aHHoM uenu uaMmeHut nanpasnenne. C pumpsiMutenss B5CI Bunpsm-
JleHHBI TOK noctynaer Ha suBoabl P9, P8 noreHunomerpa CCYI
no uenu: Koutaktel 15 LIP BCl1, nposon 489, saxum PY, noteHuno-
wmerp CCYI, 3axum P8, nposon 487, aaxum I7/17, nposon 488,
KoHtakthl [4 LIP BCI. Hanpsixenwe Ha 3axumax P9, P8 noren-
uvomerpa CCYI! BuinoaHsier QyHKUHIO CHrHala OOPaTHOHA CBH3H MO
HanpAXKeHHIO.

VYnpapasownmu ob6motkamu  TpaHcdopmaropos TIITI—TIIT4,
Kak Obiio CKas3aHo paHee, MBJASIOTCH CHAOBble KaGeslH TArOBHIX 3J€K-
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Tponpurateneii (cM. puc. 141), a na paGoune o6MOTKH TpaHchopMa-
topo TIITI—TIIT4 u BunpsiMuTenbibie MOCTH Gnokos 5C3 u 5C4
nojaercs nepeMeHHOe HanpsiXXeHHe OT PacnpenesHTeNbHOTO TPaHC-
dopmaropa Tp2.

Bce uerspe pacnpenesHTENbHBIX MOCT2 COEAHHeHBl moc/ienosa-
TENbHO ¥ BHLIMPAMJIEHHO® HanpsiKeHHe nonaercss Ha saxumbl Pl u P8
notenunomerpa CCYI, ¢ Hero cHHMaercsi HanpsiXKeHHe, BBINOJIHAIO-
mee QYHKUMIO CHrHana o6paTHOH CBSI3M N0 TOKY HAarpy3KH.

B 5Ty e Lenb BKJIOUEHh TOKOBble KaTyLIKH pene nepexona PI11
u PI12, TaK Kak NpoTeKawolluii B HHX TOK iyr OGpaTHOH CBA3H Ipo-
NOpLHOHANEH TOKY HAarpy3KH TATOBbIX nBHratenefl. [locneposarenbHo
COelHHEHHbIE BHIIPAMHTENbHBE MOCTH MO3BOJISIOT BHAENHTL Haub01b-
WHA H3 MOCTYNaloIMX CHrHanoB ot TpaHcpopmaropa THTI—TIIT4
(o6bsicHeRHe CMOTPH B ONHCAaHHH cxeMbl TensoBoda 2T310M).

[oteHuuomerph o6pathoii cesisn CCY 1, sananus CCY2 u uunyk-
tupHoro natunka CHJI o6pasylor ceneKTHBHHEH ysesn. Munycosble
TOYKH NOTEHLHOMETPOB COefHHEeHH MexXay coGofi uepes ynpapJasio-
myio o6motky OY MaruutHoro ycuaurenss MY Gnoka BYB, a tpu
niocoebie ToukH noteHunomerpos CCYI u CCY2 coepnHeHH MeXny
cobofi monapro uyepes paspenutenbHble awoaw M1, 12, [3. Kaxpnasn
napa C BK/IOYEHHbIMH B HX LeNb Pasfe/lHTeNbHbIM QHONOM H. OGMOT-
Koli ynpasnenns MY o6pasyior Kanan perynuposanus (I, I1, III).
CHrHan paccorsiacOBaHHfl KaXk[IOro KaHala Onpefensierci pasHOCTbIO
NPUIOMKEHHbIX HanpsuKeHHH O6paTHOR CBS3H M 3ajaHMsL 32BHCH-
MOCTH OT 3HAUEHHS CHTHAJa PAacCOrJiacoBaHus, mocrynaipoutero B MY,
6nok BYB wnamensier yroa peryaHposaHusi tHpucropos +T u —T
ynpapasieMoro BHIIPAMHTeNbHOro Mocta ¥BB. TIpH MHHHMaJbHOM

CHrHaJle PacCcOrNacoOBaHHfl HJHM €ro OTCYTCTBHH B ynpasasioiueii 06--

mMoTKe MY yron perynnpoBanusi 6yaeT MHHHMAaJbHBIM, 8 TOK BO36YX-
NEHHSI TArOBOTO reHepaTopa HaHGONBIUME JAJA 3aNaHHOH NO3HULMHK
KOHTpOJIepa.

Jna ycrpaHeHHsl HeycTOHUHBOM pa6oThl Uenu BO30OYXaeHHSA, KoJje-
GaHHfi TOKa H HanpsMKeHHS THATOBOr0 reHepaTopa MNpPHMeHeH Y3el
crabuansauun. CHrHaJl ¢ Hero MocTynaer Ha OJIHYy M3 OOGMOTOK yn-
paBJieHHs] MAaTHHTHOrO ycHJHTens G6noka BYB. 3ta 06MOTKa Ha3hl-
Baercst crabunusupytowesi (OC). MaruuTHBIH NOTOK STOR 06MOTKH
HanpasJieH BCTPEYHO H3MEHEHHI0 MAaTHHTHOIO MOTOKA B YMNpaBJsiioLlen
o6Morke O¥ ot curHana paccornacoBaHus. Jta o6MOTKa pabotaer
TOIKO NPH NEPeXOAHBIX NpOLEeCccax B IJEKTPHYECKO# uenH BO30OYX-
J\eHHSA reHepaTtopa.

Pabora cucreMol asTOMaTu4ecKkozo pezyaupoeanus 8030yacdenus -

6e3 3nexTpuseckol c€8R3u € OGDEOUHEHHBIM pe2YAATOPOM Ou3eis.
Bheltnsis xapakreprctika BY dopMmupyeTcs ceNeKTHBHBIM y3JIOM, KO-
TOpH# BHIGHpaeT curHasbl OGPATHOH CBS3H NO TOKY H HaNpPSXKEHHIO
BHNPAMHTENS] TAFOBOFO TeHepaTopa, CPaBHHBAaeT HX C CHrHANaMH
33JlaHHA M NOJ4€eT CHrHAJ pAaccorIacOBaHHA B YMNPaBASIOIYI0 06-
motky MY 6moxka BYB. B ynpaeasioiteii o6motke MY curHan pac-
cornacosaHus onpepensierci TokoM T/IT npu orpaHHYeHHH NYCKOBOrO
TOKa, ToKoM T/1H npu orpaHHuYeHHH MaKCHMaJbHOTO HanpsXKeHHd, a

238

R}

Takxe cymmoit TokoB T/IT w TITH npu orpannyeHHH NOCTOSMHOf
MOLUHOCTH HA BBIXOJe BHUIPAMHTENS TArOBOrO reHepaTtopa.

[NonoXeHHe ceJeKTHBHOH XapaKTePHCTHKH sapaercsi 6JokoM B3R
(ABI'Z unw A'B'T"ZI’) (cm. puc. 144), HanpsiXKeHne KOTOpOro Npornop-
UHOHAJbHO HacTOTe BPAllleHHs NH3eNf, H CHHMaeTcs B BHAe CHrHasa
YCTaBKH C noteHuHoMerpa sananusi CCY2. dopmuposaHne ceNeKTHB-
HOW XapaKTePHCTHKH H pab0Ta CeNEeKTHBHOTO y3/la aHAJOrHYHE Ha
BCeX NOSHLHSAX KOHTPOJJiePa, HO jfajiee PacCMaTPHBAIOTCA ANA HO-
MHHANIBHOTO peXHMa Ha 15-fi no3HUHH KOHTpOJIEpa.

[lpn nepexone B THArOBbIi PeXHM TOK BO3OYXIEHHR TATOBOroO
reHepaTopa BHayajie OGyner onpenensitbCsi CONMPOTHBJEHHEM B LENH
OGMOTKH BO3GyXJleHHS BO3OYMMTENs, TAK KAK TOK H HanpsKeHHe TH-
TOBOrO reHepaTopa ellle He YCNeBalOT BbIPACTH, BBIXOAHBIE TOKH TpPaH-
cdopmaropos T/TH wu TIIT manel, CHTHAN PaccOr/iacOBaHHS B yNpaB-
asowyo o6mMotky MY 6roka BYB He nocrynaer. CnegopatesibHo,
Yrosn perynHpoBaHHs Oyner MHHHMAJIbHBIM, T. €. THPHCTOpH GynyT
OTKPHTH B Hayaje nosynepxoia, MHTAIOLer0 HanpsiKeHHs, TOK BO3-
OyxneHns HaubGONBbLIKHA, a HAaNpSIKeHHEe TArOBOTO TeHepaTopa NOJMKHO
Pe3Ko BO3pacTH. SIKOPS THrOBHIX 3JEKTPOABHraTefell elle HeMOIBHK-
Hbl, CONPOTHBJNEHHe HX OOMOTOK H COEAHHHTENbHHIX Kabenelh mand,
4 MO3TOMY NPH POCTe HaNps}KeHHA THArOBOro reHepaTropa BO3pacTaer
TOK B CHJIOBOH UENH, NPHYEM CKOPOCTH POCTA TOKA 3HAYHTENBHO
Bblllle CKOPOCTH pOCTa HanpsiXenus. M3-3a cHAbHOrO nogmarsHyupa-
HHsl cepnewHHKOB TT1T GBICTPO yBenHuHBaeTCsl HX TOK BHIXONA H Yepe3
BLINPSMHTE/IbHble MOCTH NMOAAeTCA Ha MOTEHUHOMeTp o6paTHOH CBA3H
CCY1 (BuBonst P1—P8) (cm. puc. 141). Hanpsixenne ¢ noteHuuo-
merpa CCY1 (BuiBogbt P2—P8) B KauecTe cHrHana oGpaTHO CBS3H
nopaercs B KaHan I pnisi CPaBHEHHS C CHFHAJIOM 3a]aHHS HAa BHIBOLAX
PI10—P11 norernnuomerpa CCY2. Tak kak toK Buixouga TIIT 3anauu-
TeNbHO Beille TOKa Buxona TITH, 10 norenuman toukn Pl sbile no-
TeHunana toukn P9 ysna CCY1, a nosroMy CHrHan no HanpsKe-
HHIO B CeJIEKTHBHBIH y3eJ MOnacth He MOMeT.

Ilpn onpeneneHHOM 3HaueHHH TOKa THATOBHIX SJEKTPOABHraTenefl
cHrHas ob6paTHOM CBA3H NO TOKY CTaHeT GOJbllie CHrHAMA 3a/laHus, pa3-
Jenutenvubifi aMon JI1 otkpoer kaHan I W B ynpasasioulyio o6MOT-
Ky MY Gnoxa BYB noctynaer cHrian paccornacoBaHHsI.

Curnan paccorniacopalHsi, MOCTYNHBLIKMA no kaHany I B 0OMOTKY
OY wmarnutHoro ycunurens 61oka 5BY, Br3oBer yBenHuekHe yraa pe-
TYJIHPOBAaHHS o THPHCTOPOB BHINPAMHTENBHOrO Mocta ¥ BB, uto BH30-
BET yMeHbllleHHe TOKa BO30yXNeHHsl ¥ HanpsiXKeHHsi TArOBOro reHepa-
Topa. CKOpPOCTH POCTa TOKA YMEHBLIHTCS. DTOT npouecc 6ynetr npo-
HoaXKAaTLCS A0 TeX NOp, NoKa HanpsieHHe TATOBOrO reHepaTropa He
CHHBHTCA 10 3HAauYeHHA, HeOGXONHMOro MAJIsl MOANEepPIKaHHS 3afaHHOIO
MAKCHMAJIbHOTO TOKa HarpyskH, oGecneyHBaiouiero HeoOGXonHMyO CHIY
TATH NPH TPOTAHHH TENJOBO34,

Korna skopst TAroBbIX 3meKTpopBHraTenef HauHyT BpalaThesi, HA
3dXHMax 3JeKTpoABHraTesiel BO3HHKaeT NPOTHBO-3.J.C. TOK CHJOBOH
Lienu, onpenesisieMbli PasHOCTHIO HANPSXKEHHS BHLINPSMHTENS reHepa-
TOPa M NpOTHBO-3.11.C., HAYHET YMEHbLIATLCA, ITO BHI30BET YMEHbIUEHHE
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ToKa BHXoAa TpachopMatopa TIIT, yMeHbIUHTCH CuFHan paccorna-
COBaHM#, YTO NPHBENET K YMEHbLUEHHIO Yrjia PeryjHpOBaHHH H YBeJH-
YeHHI0 TOKa BO3OYXK[eHHsl H HanpsKeHHs TAroBOro reueparopa, uTo B
CBOIO OYEpelb BH3OBET YBeJHYEHHEe TOKA CHJIOBOM uenH. JToMy Xe
cnoco6eTBYyeT NOANHTKA BO3OyAHTENR OT TpaHcdopmMaTOpa KOPPEKUHH.

Takum o6pa3oM, aBTOMaTHYECKasi CHCTEMA PEryJHpPOBaHHS a030yxK-
JIeHus] NP TPOraHHM M PA3rOHE TEIJIOBO3a MNOAJEpKHBAET NMPHMEPHO
NOCTOSHHBI NyCKOBO#H TOK BRINpAMuTenst no npsmoit I'J] BHewHel xa-
pakKTepHCTHKR (cM. puc. 144).

INocTosHCTBO NYCKOBOro TOKA AOCTHraeTcs 3a CYET pocTa Hanps-
JKEHHS Ha BHIXOJe BHINpsIMHTENsl reHepatopa. B touke I' Bueluei xa-
PaKTEPHCTHKH MOLUHOCTb Ha BHIXOJE€ BBLINPAMHTENS NOCTHraeT HOMH-
HajllbHOro 3HaueHusi. B 370l TOuKe XapaKTepHCTHKH TOK BHIXOAA
Tpanchopmaropa T/IH pocTHraer TAKOro 3HaYeHHsl, YTO NOTEHUHAT
Touku P9 (cm. puc. 141) craHoBHTCH paBHBIM noTeHuHaNy TOYKHM Pl Ha
CCYI. Coctapasiioliye TOKOB iyr H {ry, NOCTYNAIOLIHE HA NOTEHIIHOMETP
PI1—P9, o6pa3syior cyMMaphBili CHrHan no TOKY M HanpsfMKeHHIo, mpe-
BHILAKILMIA CHFHAJ 3aJlaHus MO MOIUHOCTH Ha gC&’?, pasienuTe/bH bt
auon /12 orkpuBaer kanaa [I. B 370 BpeMs majeHHe HanpsXKeHHA OT
TOK2 irr Ha morenuHomerpe Up_p, ymenbliaercs, a cHrHan oGpaTHOH
CBA3H NO TOKY CTaHOBHTCS MEHbLIe CHrHala 3aflaHHsl mo TOKY, W pac-
npejeJnTensHbit auon [1 3akpeiBaer Kavaan /.

Yuactok BI' BHelIHell XapaKTepHCTHKH BHINPAMUTENS NOJNMKEH OBITb
runepboJIHYHBIM, T. €. B KaX/JOH TOYKe NPOH3BEAE€HHE TOKAa Ha Hanps-
JeHHe JOMKHO ObTh NOCTOAHHOro 3HaweHus. CeleKTHBHBIN y3en nos-
BOJfET NOANEPHHBATL NOCTOSHHHIM HE NMPOH3BENEHHE, a CYMMY TOK4
H HANpAXKEHHUS, NO3TOMY XapaKTepHCTHKA NOJNy4yaeTcs He runepboinue-
cKas, a npaMonuHeiHas. [Tpu yBesuueHHn CKOPOCTH ABHIKEHHS TEIJIO-
BO3a HanpsiXKeHHe TeHepaTopa pacTeT, a Tok yMeHnblaetca. Eciu y
Toukn I' fons ToKa iy, NOCTynaiouiasi Ha noteHunomerp PI1—P9 senu-
Ka, a JoJIf TOKa irx MaJa, TO B AaJbHelillleM 3TH 3HaYeHHs TOKoB obpart-
HOA CBSI3H nepepacnpesensiorcs. 3HaueHHe TOKa irr yMeubluaercs, 2

{1y yBeNIHYHBAETCHA TaK, YTO CYMMapHubiii CHrHan oO6paTHOH CBA3H HE”

Gyner MIMEHATLCS, T. €. YMEHbLIEHHE TOKA iry GyeT KOMIeHCHPOBAThCS
COOTBETCTBYIOLLHM YBEIHYEHHEM TOKA iry. Cllel0BaTE/IBHO, NPH yMEHb-
LIEHHH TOKA HArpy3KH HanpsKeHHe yBelHYHBAETCH NOYTH MO JHHeHHOH
33aBHCHMOCTH.

Ilpouecc orpanuyenns MOIHOCTH NPH yBEJIHYEHHH CKOPOCTH IPOMC-
XOIHT KO TOUKH 5 BHelUHell xapakTepHCTHKH BHNpAMATENs. B atoii
TOYKE TOK iry CTAHOBHTCH HACTONBLKO GOJBINKMM, YTO CHrHAN QGpaTHOR
CBA3H MO HANPSIXKEHHIO NPEBHILAeT CHIHAJ 3alaHHUSl N0 HANPSKEHHIO H
auon 3 orkpuiBaer kanan /I/. B 3701 MoMeHT notenuuan touku P9
Ha CCY! crauopntcs Gosblile notenuuana touku Pl u coctasasiowas
TOKa irr He Oyner noctynaTh Ha noteHuuomerp PI—P9. Cymmapublit
CHTHAaN M0 TOKY M HanpsEeHHIO yMEHbIUAETCH, pPa3feHTeNbHEI JAHON
A2 3akpuiBaercs, oTKAI04as Kanan /[,

Yuactok AF BHelIHell XapaKTepPUCTHKH COOTBETCTBYET OCpaHHue-
HHIO Hanpsixenus. [Ipn yBe/MueHHM HanpsiKeHHst HA BBHIXOJE BHINpS-
MHTeJIfl yBe/IHYMBAETCs CHrHan oOpaTHOMH . CBN3M [Q HANDSKEHHIO-
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Curnan pactornacopanus GyNeT YBeNHYHBATL YIOJ PETyJHPOBAHHA o
THPHCTOPOB BHNpsiMHTeNs ¥YBB, uTo npHBeneT K yMeHblIEHHIO TOKaA
PO36yXKIeHHs: M HanNpsSXKeHHs TArosoro reseparopa. Takum obpa3zom,
Ha yuactke AD BHeluHeil XapaKTePHCTHKH 3Hau€HHE HaTpsXKeHHs Ha
BHXOJ€ BHNPSIMHTENS W Yroi PeryjJHpPOBAaHHA o HAXOAATCA B TaKOH
3aBHCHMOCTH, YTO OHH Kak Obl KOHTPOJNHPYIOT APYr APYyra, T. €. npo-
HCXOJMT OrpauMyeHHe HANPsXKeHHsi TArOBOTO reHepaTtopa.

Popmuposanue 2unepbonruneckoll eneuinel XAPAKTePUCTUKL TA2O-
8020 zeneparopa. PaccmoTpuM (OpMHPOBaHHE BHeILIMeH XapaxTepHc-
THKH TSTOBOTO FEHEPaToOpa NpH HAJMYMH SJEKTPHuecKoi cBa3u (nat-
yuk HJl BKJIOYeH B CHCTEMY aBTOMAaTHYECKOro peryJHpoBaHHs
BO30yKaeHUs TATOBOrO reHepaTopa) MeXAy CEJNEKTHBHHIM y3JOM H
o6benuneHHHM peryasitopom ausens. Ha pue. 144 nokasaua runep6o-
nuyeckas BHeluHss xapakrtepuctHka I'KDB, xapaxrepu3ayiollasi NoJHOE
COBNAJleHHE MOLUHOCTH NM3eNs W reHeparTopa, u CEJeKTHBHas XapakTe- -
puctnka I'K,B, nonyyaemas npH OTKnIoueHun naturka HJl obpennnen-
woro peryastopa nusens. [IpsMonuneiinas ceJeKTHBHasi xapaKTepHc-
THKa pacniofioxena Bbillle runepGonnyeckoil, kpome Touek b H r. Cne-
NloBaTenbHO, BO Beex Toukax xapakrepuctuku I'K\5 MolHOCTL TATOBOrO
renepatopa GyneT BHllUe MOILHOCTH AM3e/Is, YTO NPHBEJIET K Neperpyske
[IM3e/s, a Teperpy3ka NpHBEJeT K YMEHbLUEHHIO 4acTOTH BpallleHHs
pana aHzend. JlonosHuTeNbHas neperpyska pH3eJs BO3HHKaeT NpH
BKJIOYeHHH noTpebuTeleil COGCTBEHHBIX WYX TenJoBo3a (HampHMep,
BKJIIOYEHHE KOMIIPECCOpa, BEHTH/ISITOPOB H T. IL.).

Uro6h He NMPOMCXONMNA Meperpyska ausenst u uToGhl Ansenn pabo-
Tall ¢ HOMHHAJAbLHON YacTOTOH BpalleHHs, HAa BCeX pEXHMax [pPHMEH:-
eTCsi [JONOJHHTEJbHAs PEryJHpOBKa MOLUHOCTH C TNOMOIUbI0 OGBeaH-
HEHHOro peryjsitopa Ansens.

B xaunane I (cMm. puc. 141) 3anakus no MOLHOCTH NOTEHUHOMETPA
CCY¥2 skmouen noresuuoMerp CH /I, HanpsXKenAne Ha KOTOPOM 3aBHCHT
OT 3HauYeHHs MHAYKTHBHOrO CONPOTHBNeHus Katywku HJI. 3to Hanps-
JEHHEe CKIaAHBAEeTCs C HANpsKeHHeM 3afianus notenuxoMerpa CCYZ2.
Takum oOpasoM, non paeficteuem HJI curian 3anauwusi 1o MOLUHOCTH
MOXET MEHSTbCS.

Ilns cospanusi onpeleseHHOro 3anaca No PeryJHpPOBaHHIO CHIHAl
N0 MOILHOCTH BHOHpaercsi TakHM, UTOOH TMPH NOJHOCTHK BABHHYTOM
BHYTPb SIKOpE HHAYKTHBHOTO NaTYHKa CEJEKTHBHAaf XapaKTEPHCTHKA
A’B'I" I’ npoxonmniia uuxe BHellHeH runepOoiHYecKOll xapaKTepHCTH-
KH; NpH NOJHOCTHIO BBIABHHYTOM M3 KaTylWKH SKOpe HHAYKTHBHOrO
AAT4MKa NPOXOAHAA Bhille runepbonudeckoil YacTu yepes To4KH b u I’
(cMm. puc. 144).

Paccmotpum peficTBHe 06belHHEHHOrO resepaTopa 1Ipu HeAOrpy3ke
(OTKMIOYMAHCL KOMIPEccop, BeHTHAsTOpH oxaaxpuenus). [lpu BKIO-
YEHHOM KOMIpeccope pexHM paboTh nH3eNb-reHepaTropa XapakTepH-
soBaJjicsi, Hanpumep, TouKoil K’ Ha CceNeKTHBHOH XapaKTepHCTHKE
A’B'T'[I". Tlpu BHKAIOYEHHH KOMIpeccopa OTOGHpaeMas MOLIHOCTb OT
IOM3€Nsi YMEHbLIMTCH, 4acToTa BpALUeHHs BaJa AH3elsi BO3PACTET, H
OOBEAHHEHHBIH PEryJATOp AH3ENs BHABHHET AKOPb HHAYKTHBHOTO AAT-
YHKA M3 KAaTYILIKH, YBEJHYHBAs TOK H NajeHHe HANPsIXKEHHS Ha MOTEH-
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uuomerpe CH/I. 310 npuBENeT K YBENHYEHHIO YCTABKH MO MOILHOCTH,
4 CHrHaJ paccorjiacoBaHHs, NOCTYNAKIIHA B yNpasasollyd oOMOTKY
MY, npu 3TOM yMeHbuuTCA. YroJl peryJHpPOBaHHS o THPHCTOPOB BHIN-
paAMuTenss ¥ BB yMeHblIuTCs, a 3TO NOBJedeT yBeJHYeHHe TOKa BO3-
Oy/eHus W HanpsXKeHWs TAroBoro TreHepatopa. [IpH nNOBHIIEHHH
OTGMpaeMOil MOLLHOCTH H NOCTHXEHHH PABEHCTBA C MOLUHOCTBHIO JHIEJA
YacTOTa BpallleHHs Bajla JH3els CTaHeT HOMHHAJBHON, H oObelHHEeH-
HbIl peryJifToOp NPHOCTAHOBHT MepeMeLleHHe HHAYKTHBHOrO NaT4HKAa.
PeaysnbTupylolnii cHrHan 3afianus cTaiet 6oJblle, a CHrHaJ paecora-
COBaHMA MeHblle H Touka K’ salimer monoxenue K na runepGoanue-
CKOH BHellHefi XapaKTepHCTHKeE.

Paccmorpum paboty o6befHHeHHOro peryisaTopa NpH neperpyske
Au3ensi (B MOMEHT NOCJE BKJKOYeHHsi Komnpeccopa). Pexum paGoTh
AH3eNb-TEHEPATOPa B 3TO BPEMH, HanpHMep, coOTBeTcTBYyeT Touke K|
Ha xapakrepucthke ABI'Jl (cm. puc. 144). Tlpu neperpyske nu3ens
4acToTa BpallEHHs BaJia AH3eNs yMeHblaercs, H o0beuHeHHbIH pery-
JIATOP BBHIaeT SIKOpPb HHAYKTHBHOrO NaTYHKa BHYTPb KaTyILUKH, yBe-
JIMYMBAS COMPOTHBJIEHHE LENMH H YMEHbIUAsA TOK H NajeHHe HanpsxKe-
Hust Ha noreHuuomerpe CHJI. DTHM yMeHblIaeTcsi 3HaueHHe YCTaBKH
Nno0 MOLUHOCTH, a CHFHAJ PaccorjacoBaHHs, NOCTYNaioUluit B ynpasJjs-
oy obmotky MY, yBenuunsaerca. Yros peryJHpOBaHUsi THPHCTO-
poB BHnpsMuTens ¥BB yBenuuuBaetcsi, 4TO BJeuer 32 co6oil yMeHb-
1leHne ToKa BO30yXAeHHs W HanpsikeHHs TATOBOro reHepartopa. Ilpu
YyMeHbLIeHHH 0TOHpaeMoll MOILHOCTH H JOCTHIXEHHH PaBeHCTBA ¢ MOLL-
HOCTBIO IH3€Jfl HacToTa BPAlleHHs BaJla KH3ef CTAaHeT HOMHHAJbHOH,
H OObEAHHEHHBIH PEerysnsTop NPHOCTAHOBHT NepeMellleHHe SKOpS WH-
AYKTHBHOIO AaTYHKA.

Peaynbtapyiownit curtan 3apanus Gyner MeHbwle, a CHTHan pac-
cornacosanua Oyner Gonblue # Touka K’ 3afimer nonoxeunne K wa ru-
nepGonHYeCcKOl XapaKTEePHCTHKE. ’

Konrpoasheie Bonpocsl

1. PacckasaTh © Ha3HaYeHHH CHCTEMH Bo36YMIeHHs TACOBOro reHepaTopa H
TIEPEUHC/IHTD €€ 3JIEMEHTh.

2. Pacckasath o pafore cHCTeMH aBTOMaTHYECKOro !pery.nnpoaamw TArOBOTO Té-
ﬂ'

HEpaTopa Ma PeXHMaX, XapaKTepH3yeMHX Yy4acTKaMu I'b uw AF Buewmefi xa-
PaKTepHCTHKH THArOBOro reénepatopa.

3. Paccka3ats, Kak (opPMHpYeTCs THNepGoAHYecKas BHEIUHAS XapaKTepHCTHKa
TATOBOTO FeHepartopa.

8.4. LLEMHX HABOPA NO3ULIMA

CKopocTb ABHXKEHHS NOe3fla yBeJHYMBAETCS NepeMelleHHeM LITYp-

BaJla KOHTpoJiepa ¢ |-if nosnumu Ha nocaenyiowue. [Ipu nepexose Ha -

O4epefiHyl0 MO3HUHIO YaCTOTa BpAILUEHHS Baja QH3ENs YBeJHYHBaeTcs
3a CYET YBEJHMYEHHS 3ATAMKH BCEPEXKHMHON NpyKHHb 0GbeNHHEHHOro

peryastopa nocJie BHKJKYEHHA COOTBETCTBYIOLUHX 3JEKTPOMArHHTOB
MPI—-MP4.
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Ta6anna 37

Katymku 3JeKTpOMarniTon Karymxn mmwm
INosxuus Tosuuun
wontponnepa | popo | ypy | mps | mpg || KOFTPOMPR | mpy | MP2 | MP3 | Mpy
3 + |- = = 10 + | =+ | +
4 | = | = | - 11 e ) == + =
5 — + — — 12 pad + 28 +
6 + 1+ ~=|+ 13 —_ 1 4| | =
7 + + - — 14 + + + +
8 = f == | | # 15 + 1+ |+ ]|~

Mpumeuanne. 3aeck «+» 03IHAUAET BKJIOUEHHOE COCTORHHE SJIEKTPOMArHnTa, 8 «—» —
ALIKTTIOYERHOE.

CocrosiHHe 3/JeKTPOMarHuTOB Ha KaXHoH TNO3HLUHH KOHTpOJJepa
npusenexo B Taba. 37. - :

Karywxa asextpomazriura MP1 (cM. puc. 140): nposon 1696 (06-
mas naocoBas IUHHA KOHTPOJJIepa Malumwncrta), koHtaktel 10KM,
nposon 1637, saxum 4/15, nposon 1638, kontakTh 5—24 LIP, npo-
son 1639, saxum 18/2, nposon 1640, xontakte 17—36 LIP, npoBon
1503, 3axum J/1, kontaktel 11 P peryastopa, katyuwka MP1, koHTaK-
t 11, 12 WP peryastopa, 3axum [J/7, npoBox 1203, KOHTaKTHI
17-15 LIP, nposox 1204, 3awum 22/1, nposom 1205, KOHTaKTH
2M-1 LIP.

Katywxa 3aextpomaezrura MP2: xouraktel 9KM, nposon 1625, 3a-
wum 4/16, nposon 1626, xonrakte 5—25 LUP, nposon 1627, 3axum
18/3, nposon 1628, xonraktw 17—35 LIP, nposon 1500, saxum J1/12,
kontaktel 2 LIP perynsitopa, katywka MP2 u paiee uemb 12 Xe, 4T0
u ans katywku MPI.

Karywxa 3aextpomazrura MP3: xoutakrs 8KM, nposon 1643, 3a-
wum 4/14, nposon 1644, xontakte 5—22 LIP, npoBox 1645, zaxum
18/4, nposon 1646, kourakte 17—37 LUP, nposon 1506, zaxum /3,
koHTakthl 3P peryastopa, Katyluka MP3 H xanee uens Ta Xe, 4TO
u nns Katymkn MPI.

Kartywxa saextpomazrnura MP4: xoutaktei 2KM, nposon 1647, 3a-
xum 4/13, nposop 1648, koutaktn 5—21 LIP, nposoa 1649, 3axum
18/18, nposogn 1650, xontakte 17—38 LIP, nposox 1507, 3axum J1/4,
KoHTakTH 41[/P peryasTopa, kKatywka MP4, nanee uenb Ta Xe, 41O U
ans karywku MP1.

KoutponnHuie Bonpockl

1. PacckazaTh o NOC/AeNoBaTeLHOCTH KeficTBHIA Npr naGope NO3HHUMA.
2. TlokasaTh Ha cxeMe HenH annaparoB, ofecneYHBaOluX HaGOp MNOSHUHF.
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8.5. LENU YMPABJIEHUA OCHABNEHUEM
BO3BYXAEHMS TArOBbIX SJIEKTPOABUI ATENEN

Llens ynpasnenus ocnabieHuem BO3OYyXAeHHS TAFOBBIX 3JEKTPO-
ABHrarenei BKawuaercs tymGaepom T¥I1. Bkawouetre pese nepexona
PIT1 npoHcXomuT npu ckopocTH 35—45 kM/y, a pene P/I2 — npu cKo-
poctu 55—65 km/4. Ilpn stom oOpasyloTcs uenH NHTaHHA KaTyleK
BenTuieit BIUII w BII2 rpynnosbix KOHTAaKTOpOB Ocjalbienus BO30YXK-
nerusi (cM. puc. 140).

Karywxa BII1: nmocosas 1HHE KOHTPOJJIEPA MAUIMHHCTA, KOH-
Taktel 7KM, 3amknyTHe ¢ 4-it no 15-10 noauumio, nposon 1615, 3aXuMm
4/4, npobon 1814, koutaktel 4—1 LIP, xoutaxkth Tym6iepa T¥I1, KoH-
Takte 4—2 LIP, nposon 1857, saxum 4/9, nposon 1695, kOHTaKkThl
5—9 UIP, nposon 1698, zamxum [8/14, nposon 1516, KoHTaKThl
16—39 LIP, nposon 1517, 3amukaiowue Koutaktel PI11, nposon 901,
konrakthl 16—17 LIP, nposon 900, saxum 16/11, nposon 2328, KoH-
Takta 14—40 LIP, nposon 1515, pasMbiKaiolHe Kontaktsl pene PB2,
nposon 1514, xontakte 149—43 I[P, nposon 2329, saxum 17/18, npo-
Bon 2129, koutakti 16—8 LU P, nposon 2130, katywka sentuas BUI1,
nposopa 1527, 1525, saxum 25/19, nposon 1622, saxum 22/4, nposon
1809, xonrakta 2M—4 I P, amuuyc» CI.

Karywxa sentuan BILI2: nposopa 1517, 1519, 3amuikaiolne KOH-
Taxkth pene PI12, nposon 1778, wouraktel 16—25 ILUP, nposon 1779,
saxum 15/15, nposon 1265, kowraktsl 14—37 LIP, nposon, 1224, pas-
MHKaomee Kontaktel PB2, nposon 1513, koutaktel 14—10, npoBoR
1553, 3axum 13/16, nlgoaon 1544, xoutakte 16—37 LIP, nposon 1523,
xiﬁr’mxa senTHAst BIII2 w nanee aHanoOruyHo LN KaTyWKH BEHTHJR
Bill'l.

KoHTpoabHEEe BONpOCH

1. Pacckasath 0 nasmauyenHH ocsiabheHusi BO3OYJeHHA THArOBHIX 3MeKTPOJBHra-
Tened.

2. O6LHCHHTL Ha3HaueHHe H NOKa3aTh Ha cxeMme uUenu kaTywek pene PII] u
PlI2.

3. Toka3aTe Ha cxeMe LenH Bewtnnedi mepekmouatenedi BIJI u BII2.

8.6. LIEMb 3APALA AKKYMYJIATOPHOHA
BEATAPEM

 Axkxkymyastopuas Garapes Ha TenjoBose npu paGoTaiollem AH3eNe
HAaXOAMTCS B peXHMe noctosHHoro noxsapsina. Korna nanpsikenue
cTapTep-reHepaTopa BHLIE HAaNpsKeHHs aKKymyasTopuoli Oatapew,

TO co3faercs uenb nop3apsga (cm. puc. 139): 3axum S craprep-reHe-

patopa, nposopa 976, 960, npenoxpauutens [1P4, nposon 973, mmon
sapana Gatapeu I35, nposon 974, pesncrop C3B, nposon 971, wyHT
amnepmerpa L1356, nposona 969, 958, 952, paswenuunrens BB, npo-
Bon 950, akkymynstopuas Gatapes, nposon 951, pasvenunutenr BB,
nposon 953, saxum 26/1, nposon 955, saxum 2 craprep-reneparopa.
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8.7. LEMM BKJIFOHMEHMA BCMOMOIATEJTBHBIX
DNEKTPUYECKHMX MALLMH

Lleny sxatouenun aaextpodeuzatensn komnpeccopa. [Myck snekTpo-
IBHTaTeNsi KOMNPEccopa BO3MOXeH TONbKO npH paboTaroiieM AH3€Nb-
reHepatope, Korna BKJioued kontakrop KPH, aptomar A5 «Komnpec-
cop», tymbaep TPK «Tymbrep pese KOMnpeccopa» u KOTAa A3BJeHHe
B rnaBHuX pesepsyapax uuxe 0,75 MIla. [Nocrenosatenbuncts cpaba-
THIBaHHs aNnaparoB B LENH NycKa KOMnpeccopa: cHauana cpabarbiBa-
T BeHTHJb BP, u KNanaH BEHTHJIA OTKPLIBAET OTBEPCTHE IJIs nepenyc-
Ka Bo3ayxa M3 Bo3ayxonposoja asTomaTtHkH 0,55 MIla B pasrpysoutoe
YCTPOHCTBO KOMNpeccopa, KOTOpoe no3BoJfeT COeAHHHTbL Habopuylo
MarHcrpais ¢ aTmoccgepoi, obecneunBasi TeM CaMbBlM NyCK KOMnpecco-
pa 6e3 NpOTHBOAABJEHHS.

Ilpn nasnenuu Bosayxa umxe 0,75 MIla koutakta pene PHAK3
(nposona 1184, 1186) 3amguyt Muuycosyw uenb pere PY24, Pene
PY24 cpaboraer, 1 ero 3aMbiKawouiMe KoHTaKkTel (nposona 1191, 1190)
€o3nanyT uenb Katyliku pene PBI. Pene PBI cpaGotaer, u ero 3aMH-
Kaluluil KOHTAKT ¢ BLIEPXKOH BpeMeHH Ha pa3MblkaHHe (mpoBoaa
1072, 1054) cospact uenb ua katywky konraktopa KJK. Kourakrop
KK cpaGoraet, 1 ero riabHbe KOHTaKThl MORKJAKYAT 3/JEKTPOABHra-
Tenb Komnpeccopa K Kk craprep-reHeparopy, npu STOM B Lenb AKOpH
anektponsHratens K Gyner Beenero conporusienne CITK. Benomora-
TeJibHbie KOHTaKTh KoHtaktopa KJK (nposona 1165, 1077) cosnanyT
uenb Ha Katywky KJK napainenbHo KouTaktam pene Bpemenn PBI,
JApPYrHe BCOMOraTe/bHbie KOHTaKThl pa3opByT Lenb KaTyluku pene PBI,
HO ero pasmblKaimomue KOHTakThl (nposoma 1047, 1288) 3amkuyTcs
ToabKo yepe3 1,8—2,0 ¢. 3a 310 BpeMs 4acTOTa BpalLlleHHs AKOps 3JeK-
Tpoasurartens K npm noHHXKeHHOM HanpsiXXeHHW H OrpaHHyeHHOM nyc-
KOBOM TOKE€ JOCTHFHET HOMHHaibHOro 3Havenmus. [locse sambikaumus
KoHTaktoB pene PBI cosnaetcs uenb Ha Katyuwky kouraktopa KY/K,
kontakrop KY/IK cpabathiBaer, ero rilaBHble KOHTAKTh IWIYHTHPYIOT
peasicrop C/TK B uens sikops ajektpozBHratens K, a pcrnomorartedib-
Hue (nposopa 1023, 1004) paspuiBaloT uens BeHTHaAss BP, BeHTHIb
OTKJIIOYHTCH ¥ TEM CaMbIM pasbeHHHT HAGOPHYI0 MArHCTpasbL ¢ aTMO-
cdepoit. [Tpu pocTrXKeHun naBjienHs B raaBuHX pesepsyapax 0,9 MIla
XoHTaKTH pene P/IK pasMHKaloTCs H pa3pbiBaloOT Lenb KaTyllek peJje
PY24, koutakropos KK w KYJIK. Snektpogsuratens K orknouaer-
€, KOMNpeccop npexpauaer paboTath, a 3JEKTPHYECKas Lenb NpPHBO-
AMTCA B NepBOHAYaJbHOE COCTOSHHE,

L{ukn nycka 3J€KTPOABHraTeNsi KOMIPecCcopa MOBTOPSETCH NPH CHH-
JKeHuH AaBJEHHs B rJaBHbix pesepsyapax mo 0,75 MIla, korana BhoBb
BKJIIOUaloTCs KoHTakTh pene PAK. :

Llens karywxu sentuss BP (cm. puc, 139): aBromar A5 «Komnpec-
cop», nposon 2800, 3axum 12/12, nposon 1447, xouraktw 16—11 LIP,
nposop 1023, pasmbiKalolHe BCnoMoratelbHble KOHTaKTh KOHTaKTopa

YK, nposon 1004, xomrakte 16—13 LIP, nposop 1011, 3axum
12/19, nposon 1088, kourakte 18—41 LIP, nposon 1086, 3axum X2/16,
nposop 1084, xarywka sentuns BP, npoBon 988, «muuyc» CI'
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Lens xatywxu pese PY24: sawum 12/12, nposon 1165, KOHTaKTH
9-35 LIIP, nposon 1175, 3aMBbKalLIHE BCNOMOTATeJlbHbleé KOHTAKTH
kontaktopa KPH, nposon 1016, xoutaxta 9-16 LIP, nposon 1014, 3a-
xum 16/9, nposon 1017, xourakte 26—15 LIP, katymxa pene PY24,
KonTaKkTh 26—42 LIP, nposon 1192, saxum 20/13, nposon 1270, koH-
TakTh 9—36 LU P, nposon 1271, 3axum 30/16, nposon 1180, KoHTaKTH
TPK, nposon 1183, 3axum 30/2, nposon 1184, xouraktet P/IK3, npo-
sox 1186, 3axum 31/8, nposon 1187, xourakth 3M—8 nrp, «Mu-
nyc» CI. =
= Llene xarywku peae PBI: 3axum 12/12, nposon 1165, KOHTaKThH
9—35 IIIP, nposona 1175, 1165, 1072, 1073, xatywka pene PBI, npo-
pon 1050, pa3mbiKaioliHe BCOMOraTeJbHbHe KOHTAKThl KOHTaKTOpa
KK, nposon 1068, xouraktet 9—42, nposon 1067, saxum 16/13, npo-
son 1191, xonrtakte 26—30 LU P, 3ambikalowue KOHTakTH PY24, kou-
rakTl 26—20 LIP, npoeox 1190, 3axum 22/20, nposon 1093X2,
saxum 24/3, nposon 1099, xonraxtet 2M—20 LUP, «munyc» CI.

Llens katywku xonraxtopa KJK: saxum 12/12, nposon 1165, kou-
takTel 9—35 LIP, nposona 1175, 1165, 1072, 3aMHIKalOILKe KOHTAKTH
pene PBI, nposona 1054, 1077, xatywka KJK, npoeon 1056, KOHTaKTH
9—17 LIP, nposon 1057, 3axum 16/15, nposox 1169, KOHTaKTH
26—19 LIP, nocnenoBaTeNbHO COEAHHEHHbIE KOHTAKTH PY24, KOHTaK-
T8 26—20 HIP, nposon 1190, saxum 22/20, nposon 1093X2, 3axum
24/3, nposon 1099, xonraktel 2M—20 LIP, «munyc» CI.

Llens xatywxu xontaxropa KYJK: saxum 12/12, nposon 1165,
KouTakTH 9—35 IIP, nposopa 1175, 1165, 3amuikalolune BCNOMOra-
TenbHHe KoHTaKTh Koutaktopa KK, nposopa 1054, 1047, pasmuika-
jome xontakts PBI, nposon 1288, konrakrn 9—34 LU P, nposon 1287,
saxum 15/12, nposon 1078, xontaktn 16—34 IIP, nposop 1055, ka-
tywka KYIK, nposon 1198, 3axum 25/ 18, nposon 1147, saxum 22/13,
nposon 1157, konrakte 2M—3 LI P, «munyc» CT.

Lleno saexrpodsuzaresnsn K: BmBon f11 craprep-reHeparopa, npo-
ponl 976, npenoxpanutens [1P3, nposox 962, riaBHble KOHTAKThl KOH-
taktopa KJIK, nposon 963, rnapumie koutakTe Kontaktopa KYIK,
nposon 968, sxops snextpomsuratenss K, mposon 970, saxum 26/1,
nposon 955, suson J12 craprep-renepatopa. lllynroBas o6MOTKa BO3-
Gyxpnenus snektpoapHratens K noicoenussieTcs OnHHM KOHLUOM npo-
ponoM 967 k rnaBHBIM KoHTaKTaM Kontaktopa KK, a BTOpHM KOHUOM
K nposony 970.

Llene sxArouenus 3aeKTpodBuUZATEAR MACAONPOKAYUBAIOULE20 KHACO-
ca. Ha Tennosose npeflycMOTpeHa BO3MOXHOCTb MNPEABAPHTENLHOH
NPOKauKH Macla B CHCTEMe AH3eJist IO nycka Ausens. [Ipu BKiKOUeHHH
TymGaepa npokaukn OMH nopaercs nutanue Ha KaTylKy KOHTaKTOpa
KMH no uenu: abromat A3 «Ju3eas», npoBoga 1148, 1151, pasmbKa-
JOllHe BCHOMOraTteablble KOHTakThl Kontakropa KPH2, nposon 1807,
KonTakTh 6—41 IIP, nposon 1809, saxum 3/18, nposon 1219, kou-
taktt 4—7 IIP, Tym6nep OMH, kontaktu 4—6 IUP. nposon 1220,
saxum 4/7, nposon 1221, xontakTel 6—13 LI P, nposon 1222, xatylika
kontaktopa KMH, nposon 1711, 3axum 22/9, nposon 1719, KOHTaKTH
2M—9 WIP.
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Llenu exarouenun 3aextpodsuzateneil nepemennozo toka. Bee snek-
TPOJBHTATE/IH NEPEMEHHOTO TOKa aCHHXPOHHbIE TPex(dasnbie ¢ KOPOTKO-
3aMKHYTHIM pOTOPOM. [l/Ifi paBHOMEPHOTO pacnpelesieHnsi Harpy3kH Ha
HanpshKkeHHe onwoil 3Be3nnl cratopa 2C/—2C3 TAroBoro rewepartopa
BKJKOYEeHB MOTOp-BeHTHIRTOPH IMB, SMB, 2MT; na nanpsixesue BTO-
poit 3se3nnl ctatopa ICI—IC3 BKMoyeHn MOTOp-BeHTHAsITOpPH 4MB,
2MB w IMT w 3i1ekTpojBHraTe/b BEHTHIATOPAa OXJAXKJAEHHH BHNpPs-
MHTEJbHOH ycTaHoBKH BBY.

Brawuenue anexktpopsurareneit IMT—2MT u ABY ocywecTsas-
ercsi Henocpeacrsenno asromaraMu IAT—2AT u ABY. Motop-BeHTH-
astopul IMB—4MB Bkiouaiorcsi TpexdpasHbiMH KoHTakTopaMu KI—
K4, KOTOpHIMH yNpaBjsieT aBTOMAaTHKA XOJONMJILHOH KaMephl, MM
BPYUHYIO.

Koutpoabhsie Bonpocw

1. [TokasaTe Ha cxeMe Llenb 3apHAKH aKKYMYJSTOpHOR GaTapeH.

2. PacckasaTe © noc/iefoBaTe/NbHOCTH CPabaTHBaHHA annapaToB B LENH Nycka
KOMmpeccopa.

3. lNokasaTh Ha cxeMe HenH annapaToB, OGECTIEYHBAIOUIHX MYCK KOMNpeccopa.

4. PacckasaTh 0 Ha3HAWEHHH H MOK33aTh Ha CXeMe LeNH BKJIOYEHHs 3JeKTpHue-
CKHX MalllHH NepeMeHHOro ToKa.

8.8. LENKX BKNKOYEHUA M YIMPABNREHUA
YCTPORCTBAMU OXJIAMKAEHMUSR BOAb!
U MACJIA OMU3ENA

AsTomaTuweckoe pezyiupoéanue Temneparyps. 8006l u MACAG 8
cucreme Ousean. Ilnis moepxkanus 3afaHHBIX ONTHMAJBHBIX Temne-
paTyp BOAH M Macla CHCTEM OXJaMAeHHS HM3eJA Ha TelJioBo3e npe-
RYCMOTPEHO aBTOMATHYECKOe H py4HOe NHCTAHUHOHHOE ynpaBJieHHe
KaJI03H H MOTOP-BEHTHJATOPAMH XOJOAHIbHOH Kameph. Utobnl BKIO-
YHTb CHCTEMBl ABTOMAaTHYECKOrO PEryJIMPOBaHHs TeMNepaTypH XoJo-
AunbHuKa (puc. 145), neobxomuMo BKIIOYHTL aBToMat A6 ¢¥Ynpasae- .
Hue x0200urbruKom», nepepectn TyM6aep TX «Ynpasaenue xoroduns-
HUKOM» B nNONOXeuHe ¢ABTOMATU4ECKOE», [epeBeCTH PYKOSTKY
KOHTpoJIepa B nosoxenHe «Bnepeds wnn «Hazad». lpu nopbiienuu
TeMnepaTypbl BOAb H Macia TepMOpEryJATOpH, YCTaHOBJEHHHE B CH-
CTEMAaxX OXJIaXK[eHHsl BOAB H MacJja, BHIABHIAIOT LITOKH M NPH HOCTH-
JKEHHH OMpelieJIeHHbIX TeMNepaTyp BKJIOYAWT NOOYEPEAHO MHKPOBHI-
Kmouatenu soabl OB—2B u macia OM—2M, KotopHe B cBOK O4€pesb
CO3[AKT leNb Ha BEHTHJH, YNPaBJAIOLIHE OTKPHTHEM JKaJIO3H, H Ha
KaTyLIKH KOHT2KTOPOB, BKJIOYAKLIHE MOTOP-BEHTHJSTOPHL.

Lleny nuranus xarywxu eentuas BI15, ynpasasiowezo npusodom
npasoix 6oxkosbix scarrodu: saxum 24/1, nposona 12372, 1238, 1239,
aptomatr A6 «¥npaeienue xonroduavruxom», nposop 2201, 3a¥HM
14/18, nposon 2198, xourakta 6—5 LIP, nposon 2197, saxum 7/1,
npoBojl 2196, KOHTAKTH PEBEPCHBHOrO MEXaHH3Ma KOHTpOJJIepa Mallu-
Hucta, nposox 2193, koutaktel 3—2 P, xonrakth TymGaepa TX,
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32MKHYTHe B NOJNOXeHHH ¢ABTOMATUYECKOEY, KOMTaKTH 3—3 e,
npoBon 2204, saxum 6/10, nposon 2205, koutaktei 6—6 LIP, npoBos
2206, 3axum 20/8, nposon 2235, kourakte 18—I18 1P, nposon 2233,
saxuMm X1/15, nposon 2232, koutakthl 2 pasbema TepMOperynsropa,
KOHTaKThi MHKpOBHIKAtouarens OB, kouTakTh I pasbema TepMoperyJsi-
Topa, nposoa 2241, saxum X1/16, npoon 2243, KOHTAKTHI 18—19 LIP,
nposon 2244, saxum 15/3, nposon 2245, xontaktet 27—6 ILIP, nuon

3, koutakthi 27—7 IIP, nposon 2349, saxum 16/16, nposon 2364,
Koutaktel 18—14 IUP, nposon 2369, saxum X2/1, nposon 2275, Ka-
Tywka sentuasn BI15, nposon 2381, saxum X2/20, nposon 2360, koH-
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TakTel 18—25 LIP, nposon 2370, saxum 22/16, nposon 2330, xoHTakK-
Tl 2M—17, emunyc» CI.

Llens nuranus rxarywxu xontaxropa K, ynpasasiowezo sxkaroqe-
Huem MOTOp-8eHTuaaTopa IMB: KOHTakKTH MHKpOBbikIouaTens IB,
KOHTaKkTH I pasbeMa TepMmoperyJasitopa, nposon 2278, saxum X1/17,
nposop 2281, koutaktel 18—20 LIP, nposon 2282, saxum 15/19, npo-
Bon 2283, xoutakre 27—8 LIP, nnon 6, xourakre 27—10 LI P, npo-
Boa 2262, 3axum 16/8, nposon 2263, xonrtakte 18—8 IIP, npoBon
2265, zaxum X1/6, nposon 2271, xatywka koutaktopa K/, nposox
2378, zaxum X2/20 w nanee uenb coBnagaer ¢ Uensio BeHTHas BII5.
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Cxema BKJIOueHus aaekTponsuratenss MBI  npejacraBieHa Ha
puc. 145, a.

Llens nuranus katywxu senturs BIT1, ynpasasrwoweeo npusodom
sepxHux dcariosu morop-eenturstopa MBI: 3axum X1/6, nposon
2276, xatywka entuas Blll, npoona 2379, 2381, saxkum X2/20.

Llens nuranus karywxu Konrakropae K2, ynpasasioujezo eKkakote-
HueM moTOp-8enTuasTopa MB2: nposon 2236, KoutakT 2 pasbema Tep-
MOpETyJIATOpPa, KOHTAKTH MHKPOBHKJIouatens 2B, KOHTaKT 1 paspema
TepMoperyasTopa, nposon 2285, saxum X1/18, nposop 2286, koHTaK-
T 18—21 LIP, nposon 2287, zaxum 15/1, nposon 2288, KOHTAKTH
27—11 AlIP, nuon 119, xoutakter 27—I12 ILIP, nposon 2322, 3axum
16/10, nposon 2331, koutaktsl 18—10 LIP, nposon 2334, saxum X1/8,
nposon 2335, kaTywka Koutaktopa K2, mposoma 2376, 2378, 3axum
X2/20. Cxema Bkmiouenus snextponsuratens ZMB npencraBnena na
puc. 145, 8.

Llene nurarus xatywru eextuas BI12: zamum X1/8, nposon 2277,
katywka sestHas BI12, nposona 2382, 2381, 3axum X 2/20.

Lene nuranus xarywru eentussn BII6, ynpasasiowezo npueooom
ne8bix 60K08bIx Heanosu: 3axum X1/15, nposon 2234, Koutakt 2 pasb-
€Ma TepMOperyasTopa, KOHTaKTH MHKpOBbiKIwouaTeas OM, koutakr [
pasbema TepMoperynsitopa, nposon 2339, saxum X1/14, nposon 2350,
KoHTakTel 18—29 IIIP, nposon 2343, samum 15/2, nposop 2327, koH-
TakTh 27—14 LIP, nwon 13, xowrakte 27—I5 IIP, nposon 2316,
saxum 16/1, nposoa 2303, koutakte 18—17 IUP, nposon 2268, 3axum
X2/13, nposon 2290, xarywxa pentuas BI16, npoox 2383, saxumbl
X2/19, X2/20.

Llens nuranua karywxu xontToktopa K4, ynpasasrwoujezo skaioue-
Huem MOTOp-8enTuAnTOpa MB4: KOHTakTH MHKpOBHIKJIWuaTens IM,
KoHTakT | pasbeMa TepMoperyasitopa, mposon 2291, saxum X1/19,
nposon 2292, kourakte 18—22 IIP, nposon 2293, saxum 12/8, npo-
Bon 2294, wontaktu 27—16 IIP, pwom H15, xontaktw 27—17 LIP,
nposop 2355, saxum 16/14, npoBon 2359, kourakte 18—12 LIIP, npo-
Bon 2362, saxum X1/12, nposop 2365, katywka kourakropa K4, npo-
Bona 2372, 2374, zaxumu X2/19, X2/20. Cxema BKJIKOUYECHHS 3JEKTPO-
neuratenst MB4 npefcraBnena ua puc. 145, a.

llens nuranus katywxu 8entuan BIl4, ynpasaswoujezo npusodom
acao3u MB4: sawum X1/12, nposon 2289, katywika seutuns BIl4,
nposofa 2385, 2383, saxumun X2/19, X2/20.

llens nuranus xarywku xonraxropa K3, ynpasasiowezo sxiatode-
Huem moTop-senTunatropa MB3: xourakTe MuKpoBbiKilouatens 2M,
KoHTaKT | pasbema TepMoperyasitopa, nposox 2295, saxum X1/20,
npoBon 2297, xoutaktol 18—24 IIIP, nposon 2298, zaxum 16/2, npo-
Bon 2296, xouraktel 27—19 IIP, puon /119, xourakte 27—20 LUIP,
nposon 2341, saxnm 16/12, nposon 2344, xourakre 18—10 LIP, npo-
Box 2346, sawum X1/10, nposon 2351, katywka koutakropa K3, npo-
BOA 2374, saxumu X2/19, X2/20.

Cxega BKJIOYEHHS 3JeKTpoaBHratens MB3 npepcraBieHa Ha
pHc. 145,
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Lleny nuranus xarywxy sentusn BI13, ynpasisrowezo npusodom
acanroau MB3: saxum X1/10, nposon 2299, xarywka sentuns BI13,
nposona 2384, 2383, zaxumn X2/19, X2/20.

Llens ynpaenenus ycrpoicreamu oxaamderus 800s. u macra duse-
A7 npu pyurom ynpassenuu. [pu nepexone Ha pyuHoe ynpasieHHe (cM.
pHc. 145) neobxonnmo TyMOGaep TX noctasuTh B NoNoXKeHHe «Pyuroes,
NPH 3TOM NOTepPRIOT NHTaHHE MHKPOBBHIKIIONATENH W peryJHpOBaHHE
TeMIiepaTypnl BoAb H Macia OyneT NPOH3BOAMTLCH BKJIOMEHHEM Ha
nyJbte ynpasiesus TymOnepoe T1 w T2 (no some) u 73, T4 (mo
Mmaciy).

Lens xatywury senrusn BI15: xourakt TymGaepa TX, KOHTaKTH
TymOnepa T1, koutakrel 3—4 IIP, nposox 2248, 3axum 6/9, npoBox
2249, xontakt 6—8 LIP, nposon 2251, saxum 20/3, nposop 2253,
koutakTel 27—9 IIP, nwon M5, xnon M4, kowrakte 27—7 IIP, npo-
Bon 2349, saxum 16/16, nposon 2364, xontakth 18—14 II/P, npoBoX
2369, saxum X2/1, nposon 2275, xatywka sentuns BI15, nposon 2381,
3axum X2/20, nposon 2360, xonraktel 18—25 LIP, nposon 2370, 3a-
xum 22/16, nposon 2330, koutakte 2M—17 LIP.

Lleno xarywku xonraxropa KI: muon M5, xowrakrw 27—10 LIP,
nposon 2262, saxum 16/8, nposon 2263, xoutakte 18—8 I/ P, nposox
2265, 3axum X1/6, nposon 2271, xatywxa kontaktopa KI, nposox
2378, saxum X2/20 v panee ananoruuuo uenu BIT5.

Lenoy xatywxu xontakropa K2: Kontaktel Tym6aepa T1, KOHTaKTH
Tym6nepa T2, koutaktel 3—6 IIP, nposor 2304, 3axum 6/8, npoBon
2307, xourakte 6—9 LIP, nposon 2310, 3axum 20/2, nposon 2315,
KoHTakTH 27—13 LI P, nnop 110, xonraxkte 27—12 LI P, nposon 2322,
3axum 16/10, nposon 2331, xoutaxre 18—10 LIP, nposon 2334, 3axum
X1/8, nposon 2335, katywka xontaktopa K2, nposona 2376, 2378, 3a-
KuM X2/20.

Uens xarywuxu sentunn BI16: xontakte TymGnepa T4, KOHTaKThl
3—8 LIP, nposop 2306, 3axum 6/6, nposon 2309, kourakte 6—11 LIP,
nposoa 2312, saxum 20/18, nposon 2318, kourakta 27—18 LIP, nuon
A16, nwon [14, xowrakte 27—15 LIP, nposon 2316. saxum 16/1,
nposox 2303, kowraktet 18—17 LIP, nposon 2268, saxum X2/13, npo-
Boa 2290, katywka Bentuns BI16, nposon 2383, saxum X2/19.

Lenv karywku xonwtaxropa K4: nnon 116, xourakte 27—17 LIP,
nposon 2355, saxum 16/14, nposon 2359, kourakte 18—12 LI P, npo-
Bon 2362, 3axum X1/12, nposon 2365, katyuka koutaktopa K4, npo-
Bona 2372, 2374, zaxum X2/19.

Llenv katywxu xontakropa K3: xoutaktn Tym6nepa T4, KOHTaKTH
Tym6aepa T3, kourakrel 3—7 LIP, nposon 2305, 3axum 6/7, nposon
2308, xoutakte 6—10 IIP, nposon 2311, saxum 20/4, nposop 2317,
KouTakTol 27—11 LIP, nuon /120, kourakti 27—20 ILIP, nposon 2341,
saxum 16/12, nposon 2344, xonrakte 18—10 IIP, nposon 2346, 3a-
®um X1/10, nposon 2351, katymka koutaktopa K3, nposon 2374,
3axum X2/19.

Llenu katywek sewruneit BI1l, BI12, BI13, BIl4 npu pyusom
ABTOMATHYECKOM yNpaBJeHHH OAHHAKOBHI.
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KouTpo/bHBE BONPOCH

1. Ha3sHauenue cHCTeMB OXNaMAEHHA BOAW M Mac/a RH3ENA.
9. Tloka3aTb Ma CXEMe lenH ynpaBJieHHs YCTPOACTB2MH OXJaXKIeHHA NpH aBTO-
MaTHYECKOM H PYYyHOM peXXHMaXx.

8.9. BCMOMOT ATENIbHLIE LIEMA

Lleny nodawu necka. Jlas npenoTspallenusi G0KCOBaHHA KOJECHHX
nap Ha TENJOBO3e MPEAyCMOTPeHa MOAaua Necka noj NepBylo M uet-
BEpTYI0 KOJIECHHE Naphl NPH ABHXKEHHH BepeJl 1 NOA TPETHIO H ILeCTyio
npH [BHIKeHHH Ha3ad. [las nofauM necka HeOOXONMMO MaXaTb neaanb
necounnus ITH, npu aToM cosfaeTcs uenb:

Llene xatywxu eentuan 1KI1 (cM. puc. 140): nposona 1696, 1653,
koutakte 22—1 IIP, nposon 1860, nepanb necoOYHHUM I1H, nposox,
1839, kontaxtm 22—2 IIP, nposon 1654, saxum 4/6, nposon 1655,
koutakte 5—8 ILUP, nposon 1656, saxum 19/17, nposon 1657, KoH-
takth 16—24 LIP, nposon 1652, BcROMOraTe iblble KOHTAKThl PEBEPCO-
pa B, samknythle npu ABuXeHun «Bneped», nposos 1579, KouTakTHl
16—45, nposon 1574, saxum 12/1, nposon 1572, koutakThi 6—44 uip,
nposon 1565, saxum 4/10, nposon 1958, KORTaKTH 7—38 LI P, 3aMKHY-
Thie KOHTaKTh KHonku K111, kontakte 7—4 LIP, nposon 1792, 3aXuM
4/11, nposon 1793, xonrakTel 5—11 IIP, nposon 1794, KaTyuika BeH-
tans IKIT1, nposon 1673, 3axum 22/15, nposon 1662, KOHTaKTHL
2M—15 LIP.

Llens xarywxu sentuan 2KI12: saxum 12/1, nposon 1663, xontak-
tH 21—25 HIP, nposon 1664, saxum X3/11, nposon 1651, katywka
sentuiin 2KI12, nposon 1669, saxum X2/15, nposon 1661, KORTaKTH
18—44 IIP, nposon 1660, zaxum 22/15.

Llene xarywku eentuss 1KIM2: 3axum 19/17, nposon 1657, koH-
takTel 16—24 LIIP, nposona 1652, 1659, Bcnomorarte/btible KOHTaKThI
pesepcopa H, 3amkuyToie npu asu¥enun <Hasad», nposon 1677, Kou-
takte 16—26 IIP, nposon 1678, saxum 12/17, nposon 1676, xatyw-
Ka sentuns 1KI12, nposona 1672, 1673, saxum 22/ 15.

Llens xarywxu eentuasn 2KIT11: saxum 12/17, nposon 1679, kon:
raktn 2/—26 IIP, nposon 1680, saxum X3/17, nposon 1665, katyu-
ka sentnns 2KI11, nposona 1682, 1669, saxum X2/5, nposon 1661,
KouTakThl 18—44 ILIP, nposon 1660, 3axum 22/15.

llens BROAA TensaoBO3a B Aeno, [Ins BBOJA TenJoBO3a B JIENO OT
BHEIHEro HCTOYHHKA NHTaHMs TpefycmoTpen pasbem PBJI, moakio-
YeHHHIl K NEpBOMYy H BTOPOMy TArOBHM 3nekTpoAsurate/sM. [IpH
BBOJE TENNOBO3a B JAENO AH3eNb A0MKeH GHTb OCTAHOBJEH, a peBEpPCOP
NOCTABJIEH B 3a/laHHOE HanpaBJieHHOe ABHIKEHHE.

Llens Trz08bix Osuzareseil npu 8600e Teniososa 6 Oeno (cM.
puc. 141): konrakr paznvema PB/, kabenn 550, 551, sxopp nepsoro
TATOBOIO 3JIeKTPOABHraTeNs, kabeas 581, 3aMKHyTHE IIaBHBE KOMTaK-
TH peBepcopa, 0OMOTKa B036y>KI€HHs NEPBOro TArOBOrO 3JEKTPOABH-
rareisi, rnaBHbie KOHTaKTH pesepcopa, Kabeab 541, 547, riaBHbe KOH-
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TakTH peBepcopa, 0GMOTKa BO3GYXIeHHS BTOPOro TACOBOTO 3JIEKTPO-
ABHraTeNs, rnaBubie KOHTAaKTH peBepcopa, kabeab 582, sikops BTOpOrO
TArOBOro 3J€KTpOABHraTeNs, Kabenn 552, koHtakt pasbema PBJI.

Konrpoaslbie BOnpock

1. Ha3HayeHne CHCTEMH TNOfayH NecKa.
2. INokasaTh Ha CXeMe LeNk ynpasJeHus nolayef necka.

8.10. LLEMU 3ALLIMTEI U CUTHAJIM3ALIMK

3xcrpennas ocranoska noesda u duseas. Ilpn aBapuAinBX CHTYya-
LMAX ANS OCTAHOBKH OH3ENS W MOE3Aa NpH JBHXXEHHH HeOOXOMHMO
KpaTKoBpeMeHHO HaXaTb Kxonky KA cAsapuinbiul cron», yeM cospua-
eTcs enb Ha KaTyliky peine PY3. Pene PY3 cpabarthiBaeT u ero KOH-
TaKThl CO3XAAYT Lenb:

1) Ha KaTylKy peae PY3, muHys KonTaktel kKnonku KA;

2) Ha KaTyulKy 3JieKTPONHeBMaTHYecKoro sexTHIs BA npenenisuoro
BEIKJOYATENs JAH3eNs, KOTOPHIl OTKJIIOYHT TOMJIHBHbIE HACOCHl JH3ENs,
[H3eJIb OCTaHOBHTCH;

3) Ha COOTBETCTBYIOIHE HANPaBNEHHIO ABHXXEHHS B 3JEKTPOMNHEB-
MATHYECKHX BEHTHJAAX MECOYHHIIH.

Kpome Toro, KouTakthl pese PY3 pasopsyT uens:

1) karywku 3/IK nOKOMOTHBHOI CHTrHAJNH3aUHH, YTO BBI3OBET 3KC-
TPEHHYIO OCTaHOBKY noesja;

2) karywxu wonrakropa KTH, uto BH3OBET OCTaHOBKY 3J€KTPO-
ABHraTens TONJAKBONOLKZYMBAIOIIErO HACcOCa. '

Llens xarywxu pese PY3 (cm. puc. 140): nposona 1696, 1688, 3a-
sxum 3/7,8, nposon 827, knonka KA, nposon 1690, saxum 4/12, npo-
Box 1691, xoutakte 5—20 IIP, nposon 1692, saxum 18/19, nposop,
1635, xontakTel 25—3 I P, xatywka pene PY3, konrakrn 26—41 1P,
nposop 2442, zaxum 22/19, nposon 10922, xontakth 2M—18, 19.
Bropas uenk: 3axum 3/7.8, nposon 1624, xouraktn 6—45 LIP, npo-
Bon 1629, saxkum 21/4, nposon 1666, kontakt 25—5 LIP, sambika-
OlIHe KOHTaKTH pesiePY3 u nanee yesb COBNAfaeT ¢ PaHee ONUCAHHON.

Lleny xatywku 3aeKTponKeemarudeckozo 6entuan BA: 3axuMm
18/19, nposon 1635, xourakTel 25—3 LIP, 3amHKaiollHe KOHTaKTH
pene PY3, xouraktu 25—32 IIP, nposon 1576, 3axum 14/5, nposon
1577, xonraktn 17—1 LIP, nposon 1401, saxam M /20, nposon 1509,
3axum /10, xatywka BA, saxum Z/7, npoon 1203, xoutaktel 17—
15 ILIP, nposon 1204, saxum 22/1, nposon 1205, xotaktel 2M—1 IIIP.

Llens KaTyuiek 32eKTPONHEBMATULECKUX BEHTUACY NeCOYHUY: 3aXHUM
21/4, nposon 1666, xontakTH 25—5 [P, 3aMHKalOLHe KOHTAKTH peJe
PY3, paamuikaloniue KouTakTh pene PY14, xontakte 26—4 LIP, npo-
son 1630, 3axkum 19/17, panee cMOTPH lienb BEHTHJeH NECOMHHLL.

Konrpoas nedonycrumozo nazpesa 80dvr u macaa. pu mocTHNRE-
HHM TEMNEpPaTypH Maciaa Ha BXofe B au3ensb cpbiie 85°C pa3mblkanT-
cst KoHTakTh pese TPM w paspwBaloT uenb Katywikn pene PY22.
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Pesne PY22 otkmiouaeTcss H CBOHMH KOHTAaKTaMH paspbiBaeT uenb Ka-
Tywku pene PB3, pene PB3 otkaiouaercs, i ero KOHTaKThH paspuibaloT
menp KaTyliku koHtaktopos KB u BB. B pesyibTare NpPOMCXOAHT
c6poc narpyaku. [Ips focTuxenun TeMnepatypsl BOLK 96 °C Ha BhiXozne
nu3ens (Hopmanbhbiii pexum, TymGiep TBI BHK/IOWEH) pasMbIKaioT-
csi KoHTakTe pene TPBl W pa3puiBalOT uenb KaTyWKu peJe PY¥22,
Pene PY22 oTkiiouaercs, a 3T0 MpuBOAHT K c6pocy (cM. BHLIE) Ha-
TPY3KH.

Korga ncnosnb3yeTcsi BHICOKOTEMMIEPATYPHBIA PEXHM OXJaXAEHHA
(TeMnepatypa OKpYXKaillero BO3j/yXa CBHIE 40°C), tymbaep TBI
BKJIOYAIOT, WYHTHPYS KouTaktel TPBI, m Toraa npH Ttemnepartype
Bonu Ha Buixoge 105°C oTKJIoualOTCs KOHTaKTH pedie TPB2, pasphiBas
wenb Karymkn PY22, Pene PY22 otkiiowaercsi, W mpOHCXOAMT cOpoc
Harpysks,

3awura 3sexTpoobopydosarusn. 3aUIHTy BHNPAMHTENBHOH yCTa-
HOBKH BY 0T TOKOB BHelUHEero KOPOTKOIO 3aMBIKaHHS HJIH NEperpyskd
B peXXHMe THATH OCYLUeCTBJSAIOT ¢ noMompio pene PMI. Korna Tok nepe-
TPY3KH HIH KOPOTKOrO 3aMbIKaHHs CTaHOBHTCS NOCTATOYHHM ANA Cpa-
GaTtuiBanua PMI, ono cpabaTeiBaeT, ero KOHTaKTBl 33MBIKAaKTCH B
uyeny Katywke pese PY2. Pene PY2 cpabaTHBaer, u ero KOMTaKTH
pPaspLiBaOT Lenb KaTyluku pene PB3, npoHcxonut c6poc HArpy3kH.

3alnTa BENPAMHTENLHON YCTaHOBKM BY OT BHYTPEHHHX KOPOTKHX
3ambikanuil (npo6oii BEHTHNA) OCYIECTBIANETCS ¢ MOMOILLIO pene PM2,
BKJIIOYEHHOTO MeXAy HyJIeBBIMH TOYKaMu «3Be3f» craTopa. Bkiouus-
uHch, pesie PM2 dukcHpyetcs BO BKJKUYEHHOM COCTOSHHH MEXaHHUE-
CKOIl 3alleJIKOil, a ero pa3MblKaiolllHe KOHTAKTH OTKJIOHAKT KOHTaK-
Topst KB u BB, nociie yero npoHcXoaHMT c6poC HarpyskH.

3awura TRe0861x 0Buzatenell OT nepezpy3xu npu 66ix00e u3 CTPOR
00nH020 u3 Hux. Tlpn BHXOLE H3 CTPOS OJHOrO M3 THIOBHX IBHraTelek
OTKNIOYaeTcs cootseTcTylomuit Tym6aep OMI—OM6, npu stom pa3-
PHBaeTCH Lellb COOTBETCTBYIOIIEro NOE3AHOTO KOHTAaKTOpad, WyHTHPY-
©TCH BClOMOTaTesbHbiHl KOHTaKT 3TOrO M0e3JHOro KOHTaKTOpa B uenH
Katylkn pese PY5 u wyntupyercs noTeHunomerp CHII unpyKTHBHO-
ro AaTtiHKa oGbeNHHEMHOro peryjisfiTopa, YTO NPHBOAHT K CHHIKEHHIO
MOLIHOCTH TArOBOrO reHepaTopa.

3aluTa ¥ curHaiusauns npu npoboe H3OJAAUMH CHIIOBOH HenH ocy-
LlecTBAsieTCs € NoMmolbio pene 3asemaenns P3. Katymwka pene P3
BK/IIOYeHa uepe3 pesucTop CP3 MEXIy «MHHYCOM» BHIIPAMHTENbHOM
YCTaHOBKH M KOPNyCOM Tenjopo3a. Eciim pa3HOCTb MOTEHLHANOB MeX-
Ly TOuKO# mpoBGosi H30AAUHH H «MHHYCOM> CHJIOBO/i LIEMH JOCTaTOHHO
BeJMKa, TO TOK, NPOXONAIIMI H3 TOUKH 3aMHKaHHR wepe3 KaTywky P3
Ha «MHHYC» BHNPSIMHTEJNbHON YCTaHOBKH (He Menee 10 A), BH3HBaeT
cpabatuBanune pene P3. Tlocne BKiiouenus pedie (pHKCHpyeTcs BO
BKJIIOYEHHOM COCTORHHH MEeXaHHYecKOH 3allesIKoi, pasMbiKalolue
KOHTaKTH pese P3 paspuiBaiot lenb Kartyllex kontaktopos KB u BB,
NPOHCXOAHT cOpPOC HArPY3KH.

3awjura o6cayHLEAIOUE20 NEPCOHANG OT BbHICOKOZO HANPANEHUR.
C 3Toli 1eablo B lenb Katyliek koHtakropos KB n BB BBefieHbl KOH-
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TakTsl OJIOKHPOBOK ABepeil annapaTHOK Kamepol H WKa(pOB BLINPAMH-
TeJbHBX ycTaHOBOK. [Ipn OTKpHTHH nBepeii annapaTHoli Kamepsl HJH
wkados BY paspniBaercs uenb katywek KB u BB, npoucxoaut c6poc
Hargysxa. :

auquTa BLINPAMUTEALHOU YCTAHOBKU UL TAZOBbLLX 3NeKTpodsuzare-
neil npu 8svixo0e u3 CTPOs 31eKTpoodsuzarenell 8eHTUAATOPOS OXAGK-
Oenun. Tlpu oTKase 3JEKTPOABHraTeleii BEHTHJIATOPOB OXJAMAEHHS
BLINPAMHTEIbHON YCTAHOBKKH H THATOBBIX 3JIEKTPOJBHraTesei nepenHen
HJIM 3a]Hell TeeXKH OTKIIouaioTes Bolkatouatenn ABY, IAT uwnu 2AT,
KOTOpbl€ 3aMBIKAIIMHMH BCNOMOrate/bHHMH KouTakramu ABY (npo-
Bona 1475, 1476), 1AT wiu AT (nposopa 1476, 1491) paspsiBaior
uenu Katywex koHtakropo KB, BB u pene PB3, nocne yero npouc-
XoaHuT c6poc HarpyskKH.

Hedocrarounoe dasaenue macaa 8 cucreme duseasn. Ilpn paboraro-
[EM JAH3eb-reHepaTope LaBJeHHe Macja Ha BXOAE B JOTOK RH3end
JoJXHO ObiTh He menee 0,04—0,06 MIla. Ecniu oHO meHbllE, TO KOH-
Taktel pene PAMY (nposona 1166, 1167, cm. puc. 139) pasmsikaiotes,
nutaHue Katywek peane PY9 u PY10, a cneposatenbHo, M KaTyLIKH
MmaruiuTa MP6 npekpauiaercs, H AH3eJb OCTAHABJIHBAETCH.

Hepocratounoe naBienne BO3JlyXa TOPMO3HOH MarHcTpanH (MeHb-
we 0,27—0,32 MITa) npHBOAHT K TOMY, YTO KOHTaKThl pefie NaBJCHHS
Boanyxa P/IB (mpoBoaa 1483, 1493) paspbiBaioT Uenb KaTyWKH pele
PY22, onO OTKII04aeTCSH H Pa3MbIKAIOIMMH KOHTAKTAMH Pa3MbIKAeT
uenb Karymek koutaktopos BB, KB u pene PB3. B pesy.ibTate npous-
BoAuTCs cOpOC HarpyakH H TNEpeBOj AH3EJb-TeHepaTOpHOH YCTaHOBKH
B PEXHM XOJOCTOro XOA4.

KOHTpOabHEE BONPOCH

1. Tloxa3aTe Ha cxeMe lLens BBoja TemsioBo3a B jero.

2. Pacckasath © 3alHTe oOOpYAOBaHMA NPH HeJONYCTHMOM HarpeBe BOAM H
Macha.

3. Paccka3aTe o 3allHTe CHJIOBOH LENH OT Neperpy3ok, npofof H3oNAUHH H OT
TOKOB KOPOTKOIo 3aMblKaHHA.



Tnasa 9 SJNIEKTPUYECKMUE LIEMKA
TEMNOBO3A T3M2

9.1. NYCK AM3ENA

Has nycka ausens: HeoGXOAMMO BKJIOUHTL PyGHIALHHK aKKyMyJisi-
TopHO# Gatapen PB, wrypsan kourponnepa mawmnnucta KM ycrauo-
BHTb B HyJIEBOE MOJIOXKEHHE, PEBEPCHBHYIO PYKOSITKY KOHTpOJnepa —
B paGouee nonoxenue «Bneped» wnan «Hasad», BKAIOYHTL aBTOMATH-
yeckHii BuKMuaTeNs AB3 «¥npasaenue obujee», a Takke BHKIKIOYA-
tenu ABI u AB2 B yensix 3neKTPOABHTaTeNeH TOMJIMBONOAKAYHBAIKOLLE-
ro M MacJonpOKauyMBalOIIEro HAcCOCOB, a Takxe TymGiaep B27 «llyck-
ocTanoska Ousenny. ’ :

B pesysbTtate 3THX Onepaumii ynpaBleHHs BKJouutcs peje PY12
(puc. 146), KoTOpoe MOArOTOBHT Lienb NyCKa. 3aTeM BKJIOUHTCH KOH-
taktop KTH, KoTOpbifi CBOHMH TJIaBHHMH KOHTAKTaMH BKJIOYHT 3JIEK-
TPOABHIraTe/ b TONJAHBONOAKAYHBAKILErO HACOCA, a BCNIOMOraTe/ bHbBIMH
KoHTakTaMu — pese PB2. [locnennee cBOMMH KOHTAaKTaMH CO3.acCT
uens BKJIKOYeHHsi pesie PB3, KoTopoe, B CBOIO ouepelb, cO3AACT lienb
BKJIoueHusi Kontaktopa KMH. [nasubie KoutakTel koutaktopa KMH
3aMKHYT lLienb 3JIeKTPOABHraTelIi MaclONpPOKa4YHBAIOLLEro Hacoca, a
BCIIOMOraTe/ibHBE KOHTAKTH, Pa3OMKHYBILKCh, BBEAyT B uens pene PB3
no6aBoyHoe CONMPOTHBJIEHHE, YTO NMPELOTBPATHT NEperpeB KaTylKH
pene PB3.

Yepes 30 ¢ nocsie cpaGathiBaHus pene PB3 3amkuyTtcs ero KoH-
TaKThl ¢ BHAEPKKOH BpeMeHH H CO3AaAyT UeMb Ha KaTyluKy pene P¥5.
CpaGotas, pene P¥5 3aMKHeT uenb KaTylleK NyCKOBBIX KOHTaKTOPOB
A1, 12

Konrakropel 1 u [2 rnaBHBEIMH KOHTAKTAMH MOJKMIOYAT THArOBHIf
TeHepaTop K 3a)XKHMaM aKKymyJasTopHol GarTapeH, u TAroBuili resepa-
Top, paGotas B peXuMe 3JeKTPOABHraTesis, HauyHeT pasBOPauMBaTh
KoJleHuaThill Bas gu3ens.

. OnHOBpeMeHHO BcnoMoraTe/ibHHe KOHTaKTH KOHTaktopa {1 BKJIo-
YaT 3JeKTPOMArHUT peryJsfitTopa YacToThl BpPalLleHHA Bajaa ausens BM.
Anektpomaruut BM cpaGaTeiBaeT u 3aKpoeT nepenycKHol KJaanaH cep-
BOJIBHraTe/is PeryJifiTopa YacTOTH BpallUeHHs AH3eJs.

B npouecce nycka Au3ens npu nocTHXKeHHH naBiaenust macaa 0,16—
0,17 MI1a kouTakTs pene nasiesus maciaa PAM 3aMBKaloTCs H BKJIO-
4aioT pene ynpasinenus PY4, nocae yero yepes coGeTBeHHble 3aMBIKalo-
IlHE KOHTAKThl pejie cO3/aeTcs BTOpas uenb Ha KaTyluky pene PV4.

[pu Bxawuennn pene PY4 ero paaMbKaiollHe KOHTAaKTH pa3phi-
BalOT llenb KaTyllkH peldle Bpemedu PB2 u xourtaktopa KMH.
Konrakrop KMH otkawouaetcs, u €ro riaBHbie KOHTAKTH PaspbiBaioT
1enb 3VIEKTPOABHTaTeJIl MacJONPOKAYHBAIOEro Hacoca, KOHTAKTH
pene PB2 pasMblKaioTcs no HCTEYEHHH 5 ¢ W oTKJIIOYalT pene PYS,
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PB3. Tlocne 370oro 3aMHKaloliHe KOHTaKThl pene P¥5 oTkmoualor nyc-
Kosuie Kontaktopol A1 u 2 u pene PB5. 3anepXka OTKIIOYEHHS
koutakropoB M1 u ZI2 na 5 c mocne BKJIKXUEHHA pefie AaBJeHHs Mac/a
P/IM npepycMoTpeHa AJisi NOBHILEHHS YCTOHYHBOCTH 3anycKa.

ITyckoBbie KouTaktopel 1, 12, OTKNIOUMBIIKCD, T1aBHBIMH KOHTaK-
TaMH OTKJIOYAT TArOBH reHepaTop OT akKKyMmyJsitoproit 6atapeun. Ecan
no Kakoii-1u6o NpHYHHe B mpolLlecce 3amycKa AH3eNs He NMPOHCXOAMT
cpaGaThiBakue pene nasjienus macia PAM, 1o no Hereuedun 10 ¢
nocie BKJIIOYEHHS NMYCKOBHIX KoHTakTopos I/ B JI2 3aMHKAlOTCH KOH-
TakTope pejie Bpemenn PB5 u Bkiiouaior pene PY4, koropoe, cpaba-
THBasl, KaK yYKa3aHo Bbille, pasbupaer cxeMy 3anycka QH3ens.

Llens xarywku pene PY12 (cM. puc. 146): pyOGHIbHHK aKKyMyJsi-
TopHoil 6atapen PB, nposon 72, npenoxpauuntesnb Ha 80 A, nposox 73,
wynt amnep™erpa IIAI, nposon 74, pesucrop C35, nposon 3X119,
Koutakt 16 pasvema P5, saxumu 15/1, 15/2, 15/3, nposona 518, 121,
aBTOMaTHYecKuil BukJlo4atens AB3 «¥Ynpasaenue o6uees, nposon 642,
aaxum [4/6, npoon 139, kontaktH A6 KOHTpoaJnepa MallHHHCTA,
3aMKHYThIE Ha HYJEBOH Mo3HIMH, npoBoxX 1021, KOHTaKTH peBepCHBHOrO
MeXaHH3Ma KOHTpOJIepa MaluKKcTa, nposox 804, saxumm [1/7, 11/8,
nposopa 246, 244, xoutakte 7—8, 5—6 Buiknouatens B27 ellyck-oc-
rakoska dusean», nposon 705, saxum 11/2, nposon 894, kouTakTh |
pasbema IIP2, nposop 0I, xoutaktel kuonkn 2K0 «Cron OQusensn»,
nposon 02, xoutaktel 2 pasbema IIP2, nposona 895, saxum 11/1,
npoBon 896, koutakThl 2 pasbema I/PI, npoBop 02, KOHTaKTH KHOM-
ku 1KO «Cron dusean», nposon 01, kouraktn I paswema LI/PI, nposoa
897, xoutakth 21 pasvema P6, nposon 851, 3axum 8/9, nposon 691,
KOHTaKTH nakerHoro Buikmiouareas ITYT, nposon 692, katyuika pene
P¥12, nposona 704, 402, munycoBbie 3axumbl 4/6.

Llenv katywru xonraxtopa KTH: kontaktel [—2, 3—4 BHKJIK0OYa-
tens B27 «llyck-ocranoska Ousean», nposos 337, koutakTH 20 paabe-
ma P6, nposon 561, sambikaiomue KouTakTh peae PYI2, nposona 575,
577, 583, katywka xontakropa KTH, nposon 127, saxum 4/6.

Llens 32exTpodeuzatenn TONALB0NOOKAYUBAIOWE20 HACOCA: BHKIIO-
vyatenr AB1 ¢Tonausnbul nacoc», nposon 122, koutakTn 17 pasbema
P35, nposon 135, rnaBube KoHTakTH Kowtakropa KTH, nposon 154, 3a-
xum 2/1, nposopn 519, xoutakTh 25 pasbema PI, nposon 527, o6MoTKa
snextponsuratens TH, nposon 562, kontakte 30 paasema Pl, nposon
273, munycoBbiii 3axkum 4/1.

Llens karywku pene PB2: saxum 11/8, nposona 246, 244, 630, 811,
KoHTakTsl 5—6, 7—8 Bukwuatens B28 «Tonausheil HACOC», NPOBONR
287, koutaktol 6 pasnema P6, nposos 148, 3ambiKalollHe BCrioMorateJs-
Hble KOHTaKThl KowTaktopa KTH, nposona 150, 885, 453, pasmuikaio-
1He KoHTaKTel pene PY4, nposox 248, pasmbiKaiollue BCHOMOraTeib-
Hble KOHTaKTbl KOHTaKtopa 1[4, nposox 214, katywka pene PB2 u na-
Jlee Ha «MHHYC» aKKyMyasiTtopHo#t 6aTapeH.

Ilens xatywru pere PB3: npoeon 150, pasMBiKawollne KOHTAKTH
pene PYI7, nposon 883, sambikaiomue KoHTakKTH pesne PB2Z, nposon
884, pasMHKalolMe BCNOMOraTeJqbHHE KOHTAaKTH KonTaktopa KMH,
nposop 451, paamMbiKaLne KOHTaKTH pesne PY4, nposon 882, peaucrop
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Puc. 146. Dnexrprueckas cxema LenH

CPB3, nposon 449, katymka peiie PB3 u nanee Ha «MHHYC» aKKyMy-
naTopHo# GaTapen.

ens katywxu Konraxktopa KMH: pasmbikawllye KOHTaKTH pene
PY4, nposon 417, samuikaolse KOHTakTH pene PB3, nposon 296, ka-
TywKa Koutakropa KMH u panee Ha «Munyc» AB.

Lens 3nextpodeuzarers macaonpoKawuearoujezo HACOCA: TPOBOL
159, sukniovatens AB2 eMacasneul nacocs, nposon 456, KonTakTh 15
pasbema P5, npoBon 457, sambiKaioliye riaBHble KOHTaKThi KOHTaKTO-
pa KMH, nposon 458, saxum 2/4, nposox 459, koutakta 31 pasbema
P1, nposon 565, nguratens MH, nposona 516, 562, kontakTh 30 pasb-
ema Pl, nposon 273, MHHYCOBHBIfl 32)KHM 4/ 1.

Lens xarywku pese PY5:-3aMbikaolune KouTakTs pene PB2, npo-
BOX 443, 3ambiKaollHe ¢ BHIEPKKON Bpemenu 30 C KOHTaKTH peie
PB3, nposon 603, katywka pene PY5 u nanee na «munyc» AB.
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Lens karywru xonraxropa 1 u J12: nposona 457, 454, 3aMHKaio-
wHe KOHTakTh pene PY5, mposon 425, pasmbikaioliue BCOMOraTtedb-
Hble KOHTaKTH KoHTaktopa KB, nposoa 251, kaTywku KouTakrtopos 1,
J2, npoBon 466, munycoBbiii 3axxum 4/6.

Ileno karywku peae PBS5: npoeon 885, 3ambikaloluHe KOHTaKTH
pene PY5, nposox 165, pasMbiKaiomme BCHOMOraTe/bHBE KOHTaKThI
koutakTopa /12, nposon 700, yacts peancropa CPBS, nposon 165, ka-
Tyuwka pene PB5 u panee va.«MmuHyc» Ab.

Nepsas yenv xarywkuy BM: kontaktm 1—2, 3—4 tymGnepa B27,
nposoa 337, KOHTAKTH 20 pasbema 6, npoBox 561, 3AMBIKAIOLHE KOH-
TakThl pese PY12, nposon 575, 3aMBHKalwllHe BCNOMOTaTelbHbBE KOH-
TaKkThl Kontaktopa I, nposon 133, saxum 7/6, npoBon 145, 3amuM
M 9, nposon 128, katywka BM, npoBona 272, 269, saxum M 9, npo-
BOJL 224, MHHYCOBbIii 3axcuM 4/2.
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Bropas yene karywxu BM: nposon 577, samMHKalOLIHe KOHTAKTH =

ene P¥4, nposon 560, saxum 5/9, nposon 125, saxum M 9, npoBoA

589, kontakTel PJIM, nposon 126, saxum M 9, nposox 128, katyuika
BM u nanee cMOTpH NepBylo LiEMNb.

Mepsasn yens xarywxu pere PY4: saxum 7/6, nposon 145, 3aXum = » - LB
M 9, nposon 126, samuikaoune koutakte PAM, nposox 889, 3axuM S ynwapuiipsag
M 9, npoeon 125, 3axum 5/9, npoona 560, 580, katywka pene PY4 DNWOHGA ﬂuninpmay'i

-

H fajiee Ha «MuHyc» AB.

Bropas yenv xarywxu pere PY4: npobopa 577, 582, samuiKaiolike
KouTakTh pene PB5, npoBon 469, katywka pene PY4 u panee CMOTpH )
nepByio Lienb. l‘g

Tperva yens katywKu pere PY4: nposon 577, pasMHKaloLlHe KOH- .
TakTH pene PY4, nposox 580, xatywka pene PY4 u panee CMOTPH ,:l_;-—'
MepByIo 1leMNb. ‘ ] I = ?

poBopoT Koaenuarozo saradusessn 6e3nycka. [lns npoBopora Ko- S HFL
NeHuaToro Basja Au3ens Ges mycka mpeaycmorpena kuonka KIT1 «llpo- :
60pOT 8ana Ou3ensi», KOTOPAs MPH BKAIOUEHHH CO3[aeT LeNnb Ha KaTyul-
ki Kowrtaktopos [I wm 12 saxum 11/8, npuson 246, xHonka K
«llposopor sara Ouseasn», nposon 247, kouraktu /1 paavema P6, npo-
Bof 250, pa3sMbiKalollHe BCMOMOraTe/ibHbleé KOHTAKThl KOHTakTOpa
KTH, nposon 252, pasMblKaiouiHe BCMOMOraTe/ibHbieé KOHTAKThl KOH-
rakropa KB, nposon 251, katywku [1, /12, nposon 466, munycosbiit i
3axuM 4/6. -

Bxaroueniue tonausonodkauusarouje2o Hacoca Ges nycxka ousens. =
BkJaioyeHHe TONMJIMBONOAKauHBalollero Hacoca 06e3 mycka AM3ens oCy-

g :%
SN

17§ .

utecTBasierca TymGnepom B28 «Tonausubil nacoc», KOTOPHH KOMTAK-
TaMu 5—6 u 7—8 paspuiBaéT uenb KaTyllek annapartos, o0ecneynsalo-
IHX 3anycK AM3ens, a KoHTakramu I—2 u 3—4 co3jaer uenp Ha
Katyuky Koutakropa KTH: nposop 811, koHtaktel I—2 u 3—4 TymO-
nepa B28, nposon 359, kontakTn 24 pasvema P6, nposon 581, KaTyw-
ka KoHtakropa KTH n nanee na «munyc» AB.

Asapuiinoe nuranue Ousess. IIpH HeHCpaBHOCTH TOMJIHBOMNOAKA-
yuBalollero arperarta sukawyatenem ABI «Tonausnsul Hacoc» OTKIKO-
yaercs ABHrateap T'H, octanbubie LeNnH ynpaBJieHHs AH3eJeM OCTaKoT-
ca noaknioyenHuMH. [lomaua TOn/MBa ocyulecTBisiercsl 3a cuer
paspsiXKeHHsi B TOMJIHBHOM KOJIJIEKTOpe HacoCOB BHICOKOrO AaBJieHHS
Nno cneuxanbHo NpefycMoTpennoMy TpyGonpoBosy. B HOopMasibHOM
pexHMe 9TOT Tpy6ONpOBOA NEepeKpHT KpaHoM. :

Bratouerue macaonpoxadusatoujezo racoca. Ipn BkIOYeHHH TymO-
nepa B4 «Macasneui nacoc» Ha kaTyliky koutaktopa KMH cosnaert-
cf lenb: mposop 630, kontakTh TymGnepa B4 e«Macasnbid wacocs,
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nposopn 403, konTakTH 9 pazveMma P6, npoBox 393, KaTywKa KOHTaK- ’-—-l';—l =

topa KMH v panee Ha «munyc» AB. : | & < of o =
3auwjura dusers 0T cHuXcerus Oasrenusn macad. Katyuka snektpo- I = l;zj: g e g @

MaruuTa BM peryasTtopa 4acTOTH BpalleHHMs Bala Au3ens npH pabo- w Bt LN

TapllleM AH3eNe NoJy4YaeT NHTaHHE 4Yepe3 KOHTAKTH [AaT4yHKa pene L Ej(_i

napneHns macna. [IpH cHuxenuu paBlienus macna menee 0,15 MIla Sk

KOHTaKThl pejie pa3MbiKaloTcsl, KaTyllKa 3J1eKTpoMarHura o6ecTouHBa- -~ =l = ol x|

eTcH, NpekpallaeTcs nojaya TOMJHBA, AH3e]b OCTAHABJIHBAETCH. EEL g %J, §J_, g,_g-:JJ
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147, DnekTpHueckam cxemMa 3apAla aKKyMyaaTopHofi GaTapeH, Bo36YyXAEHHA BCMOMoraTesqbHoro TeHepaTopa M Bo3GYAHTEAR
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Bo3byxdenlie 8cnOMOZaTENbHOZO 2eHepaTropa u 3apadKa GKKYyMY-
aaroprotl 6arapeu. [locne OKOHYAHHA NYCKa AH3eJs, T. €. Nocje OTKIO-
yeHHA KoHTakTopoB [/ w [I2, pasmbikaiolllHe BCNOMOraTe/bHbie KOH-
TaKTH KOHTaKTopa JI2 co3maloT lenb Ha KaTywKky peiae PYI17, pene
cpabaTbiBaeT H 3aMBIKAIOLHMH KOHTaKTaMH TMNOAKJIIO4YaeT OOMOTKY
BO30YyKAeHHS BCNOMOTaTe/bHOIO reHepaTopa K aKKyMyasTopHo# 6aTa-
pee uepes pesHcTop peryasitopa Hanpsikenus BPH. Tenepatop BO3-
Gy:KpaeTcs M Ha €ro 3aXHMaX BO3HHKaeT HanpsiKeHHe, KOTOpoe MOA-
LepKHBaeTCs PeryJIsaTopoM HanpsiKeHHus B npeaenax 75+1 B. Ot seno-
MOTaTeNbHOrO TreHepaTopa MOJAYYaioT MHTaHKHe 1eNnH ynpaBJieHHS
OCBEILEHHA M 3apsKaeTcl aKKyMmyasTopHas Garapes (puc. 147).

Llens nuranus xarywxu peae PYI7 (cM. puc. 146): zaxum 7/6,
npoBoga 133, 111, pasmbikaiouluii BCIOMOTaTe/IbHbI/i KOHTAKT KOHTaK-
topa 12, nposoa 112, katywka pene PY17, «munyc» Ab.

Uene nuranus obmorky 8030yscOerus 8CHOMO2ATEAbHO20 eeHepa-
Topa: mpoBon 885, 3aMbiKallHe KOHTakTH pene PYI7, mpoeon 116,
obmotka U1 — /2, npuson 117, perynstop Hanpsxenus BPH, npo-
Bon 118, emunyc» AB.

Llens 3apada axkymyrsroproil 6arapeu (cm. puc. 147): susoa 1
BCrioMoraTtesipHoro reHeparopa B, nposoa /14, npepoxpaHuTenb Ha
80 A, nposog 109, A35 (muons 3apsna Gatapen), nposon 107, pesu-
ctop C35, nposoa 74, wyHt amnepmerpa [/Al, nposon 73, npesoxpa-
uuteas Ha 80 A, npoBog 72, pyGuashuk PB, nposon 71, akkymyasTop-
Has Gatapes AB, nposon 105, py6unvknk Pb, nposona 138, 115, BH-
BoA 52 BCOMOraTe/IbHOFO reHepaTopa.

KOHTpO/bHBIE BONIPOCH

. IlepeyncAHTh NMOATOTOBHTENbHBIE ONEPALHH Mepef NYCKOM AH3eNs.
TNoka3ath Ha cxeme uenH Koutakropa KTH w anexrponssrarens TH.
. Paccka3aTh 0 MoCAeAOBaTENbLHOCTH cpalaThiBaHHA annapaTtoB npH Nycke OH-

3enn.
. Tlokasate Ha cxeMe uenH annapaToB, o0ecneYHBAIOLIHX NYCK NH3EAS.
PaccKasatb, KaK OCYIIECTBARETCH' 3alllHTAa LENH MYCKa OT aBapHAHLIX PEIKH-

LTS

MOB.

9.2. LIENb TPOTAHMA TEMNNOBO3A
(HABOP 1-n NO3MLIKN)

Ilast nmpHBeneHHS TeNJOBO3a B JIBHXKEHHe YCTaHaBJHBAKOT peBep-
CHBHYIO PYKOSTKY KOHTpoJJepa B nonoxehne «¢Bneped» («Hasaod»),
BKJlo4aloT Tymbaep B2 «¥npasnenue Mawunamuy W WTypBajJ KOHT-
poanepa nepeBOAAT C HysaeBoH Ha 1-10 mosuumpo. Annapats, obecne-
YHBAIOL(He TPOraHHe TemIoBO3a, cpabaTbiBalOT B Tako# NOC/AENOBa-
TENLHOCTH: peBepcop pasBopaunBaerca B Tpefyemoe mnoOJOXKeHHEe H
CHIOBBIMH KOHTAaKTaMH MNOAKAIOYaeT OOMOTKH BO30YXK/leHHs TATOBBIX
3JIEKTPOABHraTeNel AN ABHXKEHHs B TpeOyeMOM HanpaBieHHH; BKJIO-
yaercs KOHTakTop BB H rnaBHHMH KOHTAaKTaMH MOAK/KYaeT napaj-
nenvHyio o6Motky BO3OyxaeHusi Bo36ynutens LU/I1—I!'2 x Bcromora-
TenpHOMY reHepaTtopy, cpabaTeiBaer pesie BpeMenn PB4 u sambikaio-

262

[HMH KOHTAaKTaMH CO3[aeT IleNb HAa KATYIIKH BEHTHJEH KOHTaKTo-
pos 11, IT2; xoutakropw IT1, I12 cpaGaTHBalOT W MNOACOEAMHSIOT
TATOBHE JBHraTeJH K TATOBOMY reHepaTopy; BCIOMOraTelbHble KOH-
TakThi KouTaktopos IT1, I12 co3paiorT liens Ha KaTyWIKy KOHTaKTOpa
Bo36yxaeHns redepatopa KB, konraktop KB cpabaThBaer W rias-
HHMH KOHTaKTaMK MOAKJIOYaeT He3aBHCHMYI0O OOMOTKy B036yanTens
HI1—H2 tsaroeoro reiepatopa I” k Akopio Bo36yauTens.

Lens xaryuwxu eenrunrs pesepcopa «Bneped» (puc. 148): xoHrak-
T A4 KOHTpoJJiepa MalllMHHcTa, nposop I71, KoHTakTe | pasbema
P4, nposop 123, 3axum 2/7, nposopa 173, 174, kaTymka BeHTHIS
peBepcopa «Bneped», npososa 175, 263, pa3aMHIKaiouiHe BCTOMOra-
Te/lbHHE KOHTAKTH KoHTakTopa I12, npoBon 723, pa3MbikaiouiHe BCIO-
MoOraTesibHble KOHTaKTH KoHTaktopa IT1, nposopa 722, 257, 259, muuy-
coBHIii 3axum 4/5.

Lleno karywru eenwtuasn pesepcopa «Hazad» (cm. puc. 148):
KoHTakTH b4 KoHTponnepa MaliHHHCTA, npoBoa [64, KOHTaKTH 2
pasvema P4, nposon 124, saxum 2/6, nposopa 166, 344, 3amukaio-
1He KOHTAKTH 5e.r1e PY10, npoBopa 610, 170, xarylika BeHTHJs pe-
Bepcopa «Hasad», npoBop 263 u nanee CMOTpDH Lenb KAaTYUIKH BEHTH-
ns peeepcopa «Bnepeds.

Ilene karywxu xonraxropa BB: 3awum 2/7, nposon 173, scrioMo-
ratesipHble KOHTAKTH PeBEpCopa, 3aMKHYTHe B MOJNOKEHHH «Bneped»
(npn mBHXKeHHM Hasax: 3axuM 2/6, npoopa 166, 344, 3amuKaioliHe
KOHTakTH pesne PYI10, npoBox 610, BcnoMoraTtenbHble KOHTAaKTH pe-
Bepcopa, 3aMKHYTHIe B NoJoxenun «Hasads), nposon 141, KOHTAKTH §
pasnema P6, nposon 508, saxum 12/4, npoBopa 899, 997, 900, 3akKuM
14/7, nposon 162, Tym6aep B2 «¥Ynpasaenue mawunamus, nposon 160,
KoHTaKTH b5, B6 KoHTponJiiepa MallHMHHCTA, 3aMKHYTHe Ha [—8 no3u-
unsx, npoon 177, saxum 11/5, npoBon 605, kKoHTakTH 5 pasbema P4,
nposoaa 601, 191, KoHTakTH BHKJoYaTeass 5K GlOKHPOBKH nBepH
annapaTHoii KaMepH, mpoBoga 76, 181, pasMbIKaiolHe KOHTaKTH
pene P¥2, nposoa I78, pasmuikaiomue KOHTakTH pene PEI, npo-
Boa /46, pasmbiKaiomHe KoHTakTH peie P52, nposox 79, kaTyuika
koHTakTOpa BB, npoBona 188, 185, pasmuikawuine KOHTaKTH pene P3.
nposop 180, muHycoBHIi 3axum 4/3.

Llene xarywku sentunsn xonraxropa [11: scnomoraresbHbhe KOH-
TaKTH peBepcopa, npoBof [97, 3amblKalwuiHe KOHTakTH pene PB4,
nposoa, 193, KoHTakTH OTKAKOYaTenss OM, nposon 194, kaTyliKa BeH-
tHns koutaktopa /11, nposopa 257, 259, munycosuii aamum 4/5.

- Hene xarywru eentusn xowraxropa I12: scnomorartelbHbie KOH-
TakThl peBepcopa, npoeog 197, 3aMbiKalollHe KOHTAakTh pene PB4,
npoBon 193, kKoHTakTH oTkAK4aTenss OM, nposox 196, KaTywika BeH-
THAA KOHTakTopa I12, npoBon 259, MuHycoBhil 3axum 4/5.

Llens xatywxu xonraxropa KB: pasMblkaiouine KOHTakTH pene
PY2, nposopa 189, 563, 3aMbiKalollHe BCIOMOraTe/ IbHble KOHTAKTH KOH-
taktopa ITI1, nposoa [82, 3aMBIKaiOLIHe BCNOMOTaTelbHble KOHTAKTH
.KoHTakTopa I12, nposoa [83, pasaMbiKaioliHe BCNOMOraTesibHEE KOH-
TakTH KOHTaktopa /II, npoBon /84, paamuikalollHe BCOMOTraTeJbHblE
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TpOraHHs Temnoeoza TIM2
Puc. 148. 3nekTpuyeckas cxema uend

npenoxpanuTens na 80 A, nposoa 109, nvonn 3apsaaku Garaped I35,

KOHTAKTH KoHTakTopa /2, npoBoa /86, pa3mbikaloliHe KOHTaKTH pedse * nposona 107, 75, rnaBHbie 3aMHKalOllHe KOHTAKTH KOHTaKTOpa BB,

PY14, npoeon 687, konraktu 10 pasbema P6, nposox 904, npenoxpa- nposox 76, pesucrop CBB, npoBona 86, 664, uynr amnepmerpa LIA3,

uutenb I1p5, nposox 922, xontakTw 17 pazbema P6, nposop 685, 3a- nposox 90, o6MoTka BosGyxaenus LII—I2 Bosbynurens, suson 52

xum 1/10, nposon 611, xkontakTh pese PT3, nposon 612, aaxum 5/10, BCMIOMOTATE/ILHOrO renepatopa..

nposop 187, xatywka KoHTaktopa KB, nposop 185, pasMbikawiine Llene nuranus nesasucumoti o6 MoTku 8030yMOeHUs TR208020 2eHe-

KOHTaKTH peJsie 3a3eMieHHs P3, nposon 180, munycoBuii 3axum /3. paropa: sbisop S11 Bosbyautens, mposoa 9/, napanjiesbHO BKJIOYCH-
Lene nuranus obmorku 6036yndenus wl—b’J? (cm. puc. 147) HHC 3aMBIKAIOLIHC TAaBHble KOHTakTh KoHtaktopa KB, nposop 667.

8036ydureasn: suBoa fI1 BcnoMoraTeibHoro reHepatopa, mposop 114,
264
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At Yishytameom

Pric. 149. 3nextpuyeckas cxema cHIOBOR uemn Tensopoza TAM2

;ue)::rﬂ a&l:gﬁﬁ:;p?eﬂi‘!, npo?fon 95, HesaBHCHMasi 06MOTKa BO3GYX-
iy patopa HI—H2, nposon 96, suBon f2 BO3Gy-
Lene Tazoebix Osuzareser (puc. 149) — nepsasn serse npu dsu-
Henuu «Bneped»: suBon S THAroBOro reHepaTopa, kalenb 14, saMH-
Kalolllie r/iaBHEE KOHTaKTH KoHTaktopa I11, xaGemn 15, Bu;aon Al
g:ﬁ:o}-g -;g;aor;fnanra‘renﬁ, SIKOPb MEpBOr0 3JIEKTPOABHIaTeNs, Ka-
cen. 16 1;? BTOPOTO ABHraTefsi, AKOPh BTOPOFO 3JIE€KTPONBHIa-
» Kabenn 17, puBon fI1 Tpetvero pBHratens, sKOph TpeTbero
ABMraTensi, BuBoOA f12 TpeThbero apuraTtensi, kabenp /8, riaBHBeE KOH-
:a:gru pf;epcopa, 3aMKHyTble B nojoxeHuu «Bneped», nepembluka
abenn 19, uBon CI nepBoro msHratens, o6MoTKa BO36yX 1eHHs nep:
Bnoro ABurarens, BuBoa C2 nepsoro apuratens, kaGemp 20, susox Cl
TOPOro LBHraTess, OGMOTKa BO36YXjeHHs BTOPOro NBHraTens, BHI-
Bg,a C2 sroporo peurarens, Kabenp 21, BuBon C2 Tpetnero ,amura:renﬂ
l?a :lez-;xaxggzgy}%’eﬂuﬂ TpeTbero asHratens, suboa Cl Tpetbero nan:
ra pen'e - :aﬁ / rn;;nue KOHTaKTH peBepcopa, kalenn 23, kaTyuw-
T P L eJb 50, WYHT amnepMerpa IIJA2, xaGean 97, 11X2,
)i Bo3bynutens, aupdepenunansHas o6MOTKa Bo36yKienus
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Gyautens, Buson 01 Bo3byantens, Kabenn 122, suiBog 2 TArO-
BOrp reHeparopa.

Hepeas serev npu Osuxenuy «¢Hasad»: xabennb 18, rnaBHbe Kok-
TaKTH peBepcopa, 3aMKHyTble NPH ABHXKeHHH «Hasad», nepembluka,
kabeay 22, uBox C! TpeTvero ABHraTens, OOMOTKa BO3GYXKACHHS
TpeTbero aBHratensi, BuBoa C2 TpeTbero ABHrarteas, kabeisb 21, BuHBOA

2 Broporo ABurartens, o6MOTKa BOSOGYMIeHHsi BTOPOro ABHraTessd,
suBox (I BTOporo aeurarens, kabeap 20, BHBOA C2 nepsoro ABHra-
tensi, o6MoTKa B036yXIeHHs nepeoro ABuratens, swsoa CI mepsoro
aBurartens, kabean 19, riaBHHe KOHTAKTH peBepcopa, 3aMKHYTHlE NMpH
npukennn «Hasad», kabenp 23 u panee CMOTPH Lienb NpH ABHXEHHH
«Bnepeds. _

Bropas sersév npu O0euxceruy «Bneped»: puBoa fI riaBHOro reue-
paTopa, Kaleab I3, riiaBHble KOHTaKTH KOHTaKTOpa I12, kabenp 1,
BHBOA f12 4eTBEpPTOro TArOBOTO ABHraTefis, AKOPbL YeTBEpTOro NBHra-
Tens, BuBoa S/ weTBepTOoro ABHraTens, kaGeab 2, BHBOA H2 nsatoro
ABHraTe]si, SKOpb NATOro ABHraTens, BuBoa f/ nsatoro ABHraTeus,
kabenn 3, BuBox f2 wWecToro ABHraTens, AKOPb WIECTOro0 ABHraTeJs,
kabenp 4, rlaBHHe KOHTaKTH peBepcopa, 3aMKHYTHe NpH ABHXKEHHH
«Bneped», nepembiuka, kabenp 5, BuBon C/ wWwecToro ABHrarens, 00-
MOTKa BO36yxaeHusi WecToro aBHratens, suBoa C2 LecToro ABHra-
Tens, Kabenn 6, BuBoa CI nATOoro ABHraTens, o6MOTKa BO36YKICHHA
NSTOro ABMrarteas, Kabeap 7, Buson C2 4eTBepTOro ABHratens, 0GMOT-
Ka BO30yXKjeHus yeTBepTOro aBHratens, suBox CI ueTseproro ABH-
ratensi, kabesb 8, rnaBHBe KOHTAaKTH peBepcopa, 3aMKHyThle MpH JABH-
weHun «Bneped», kabens 9, wynt amnepmerpa I/A2 u panee cMOTpH
1lenb nepBoi BETBH.

Bropas sersv npu Osuscenuy «Haszad»: xaGenp 4, rnapHbe KOH-
TaKTbl peBepcopa, 3aMKHyTHe NpH ABHXeHHn «Hasad», nepeMuuka,
kabenb 8, BuBoa C! ueTBepTOro TArOBOrO 3JI€KTpPONBHraTess, OGMOT-
Ka ' Bo36yHeHHA 4YEeTBepPTOro TArOBOrO 3JIEKTPOABHraTe/s, BHIBOA c2
YETBEPTOro TAFOBOTO 3JIEKTPOABHIaTelfl, kaGenp 7, BuBox C2 naToro
5JeKTPOABHraTensi, 06OMOTKa BO30yXJeHHst MATOrO TATOBOTrO 3JEKTPO-
nBurateasi, Bupox CI nsToro TArOBOro 3JeKTpoABHraTens, kKabeab 6.
puBoa C2 wecToro TATOBOrO 31eKTpoaBHrarteis, o6MoTka Bo3byxie-
HHSl UIECTOTO TATOBOro 3JeKTpojBHratens, swiBog CI Lectoro TAro-
BOFO 3JeKTpojBHratens, Kabeip 5, riaBHble KOHTaKTH peBepcopa,
3aMKHyTHe npu aBHxeHnn «¢/Hasad», kaGenp 9 n najnee CMOTPH Lenb
npu ABHKeHHH «Bnepeds.

KOHTpOnbHBE BONPOCH

1. Paccka3aTh © fnocieioBaTeNbHOCTH onepaliHfi ynpaBieHH NPH TPOraHHH Ten-
J10BO3a.

2. Paccka3saTe © nocaefoBaTebHOCTH cpafaTHBaHHA annapaToB MpPH TPOTaHHH
Ten1o803a.

3. TloKa3aTh Ha cxeMe LeNnH annapatoB, obfecleYyHBAalOLUIHX TpOraHHe TENa0BO3a.

4. TlokasaTbh Ha CXeMe CHJOBYIO LEMb TenaoBo3a.



9.3. 3ALMTA OBOPYAOBAHUS TEMJIOBO3A /
OT ABAPUMHBIX PEXXMMOB /

!

Ocparuuenue TOKa T1R208020 2eneparopa. OrpaHHueHHe TOKa TH-
roBOrO reHepaTopa OCYILecCTBJsieT pele neperpyaku PT 3a cuer cHH-
JeHHs TOKa BO3OYK[eHHs TAroBoro renepatopa (cM. puc. 147). Pene
PT uMmeeT aBe YCTaHOBJIEHHble HAa OJHH CepeYHHK KaTYLIKH: TOKOBYIO
1 BHOpALMOHHYIO, MNO3TOMY Ppe3yJbTHPYKWILas HaMarHHYHBalOllas
cuna pene OyZeT 3aBHCETb KakK OT 3Ha4yeHHSl TOKa KaXJOH KaTyIUKH,
Tak M oT ero HampaeseHusi. [Toa meficTBHeM pesyJbTHpYIolLefi Hamar-
MHYHBAlOLIe CHAB M OTK/AIOY2IOWiell NPYXHHH SKOPb pefie  MOXeT
3aHHMaTb ONHO H3 nATH nonoxeHuil. [Ipu 3TOM yKpenjeHHB Ha SKO-
pe NMOABHIKHOM KOHTakT Gyner: 1) 3aMKHYT NOCTOSSHHO C HENOABHIK-
MHM 33(HHM KOHTaKTOM; 2) NepHOAHYECKH 3aMbKaTb M pasMbIKaTb
uenb ¢ 3afAHHM HENOABHXHHM KOHTAaKTOM; 3) pa3sOMKHYT MOCTOSIHHO
C 3afHHM HENOABHKHLIM KOHTAKTOM; 4) NEepHOAHYECKH 3aMLIKaTbhb H
pPa3MHKaTh lenb C MepegHHM HENOABHXHLIM KOHTAKTOM; 5) MOCTOSH-
HO 3aMKHYT C NepeflHHM HernojBHXHHM KOHTAKTOM.

Ilpu TporaHHH TenjoBO3a M BO3PACTAHHH TOKa B TOKOBOH KaTyll-
ke PT no 860 A peay/nbTHpylOmas HaMarHHYHBAIOU(asi CHAAa TOKOBOH
H BuOpaiHoHHOH KaTymwlek Oyger wMeHblle YCHJAHA BHKJIOYAKOILEH
NPyHHH H NOABHMHOH KOHTakT PT OyZeT nNOCTOAHHO 3aMKHYT C
3a/IHAM HeMOABHXXHBIM KOHTAKTOM (MepBoe MOJIOXKeHHe).

[pu nocTHXeHHH 3HA4YeHHsi TOKa B TOKOBOil katyluke PT 860—
870 A pesyabTHpylOmas HaMarHMHYHBaIOWlasi CHJIa TOKOBOH W BHOpa-
UHOHHOH KATYLIEK CTaHEeT BHILIE YCHJHA OTKAIYalolledl MNpyXHHH
pefie, U SKOpb NMPHTAHETCA K CepHEeYHHKY TaK, YTO NMOABHXKHOH KOH-
TaKT OTOHAET OT HEMOABHXKHOrO, pa3opBer Lens BHOpalHOHHON Ka-
Tywku PT (cM. puc. 147) u BBener B uenn Bo3GyxaeHHs BosGyaurens
conpoTHBNeHHe. B pesyabTate yMeHBbIUHTCH TOK BO3OYMKOEHHs, 4YTO
MpHBEAeT K yMeHbIUEHHI0 HampsiKeHHsl Ha 3a)KHMax TArOBOro reHe-
paTopa, a 3HaYMT, YMEHbIIHTCA TOK Harpyskd. Tak kak uenp BHGpa-
UHOHHOH KaTyIIKH pa3oMKHYTa, a 3Ha4eHHe TOKAa B TOKOBOH KaTyllKe
PT cHu3unoCh, TO NOA AeHCTBHEM BHIKJIOUAIOUIEH NPYXHHB AKOPb
pelle 3afiMeT mMepBOHauajbHOEe MOJOMKEHHe, MOABHIKHOK KOHTaKT
3aMKHETCSl C HENOABHXKHHM 3aJHHM, CONPOTHBJIEHHe B LemH BO3OYX-
nerusi BoabyaHTens OGymeT 3aWyHTHPOBaHO, Tok BO36GympeHus Bo3Cy-
nutens yseiHuutcs. C yBennueHHeM ToKa B0o30yKaeHHs BO3OyaHTenNs
YBEJHYHTCS HanpsiKeHHe Ha 3a)KHMax TArOBOTO reHepaTtopa, YTo MpH-
BeleT K YBeJHYeHHI0 TOKa Harpy3kH. [lpW AOCTHXXEHHH TOKa B TOKO-
Bo# katymke PT 860—870 A pene cpaboraer W onucaHnblifi panee
NpoLecc orpaHHyeHHs TOKa TATOBOTO reHepatopa MOBTOPHTCA. TakHM
o6pa3oMm, noaBHXHOH KOHTakKT peiac PT Oyaser BHOpHpOBATH OKOJIO
3a/1Her0 HeMOABHIKHOTO KOHTAKTa (BTOpOE NOJIOXKEHHe), nojaepXuBas
TOK Harpy3kH TAroBOro resepatopa okoso 1730 A.

[Npu pocTHXeHuu ToKa B TOKOBOH Karywke PT no 900—910 A
pe3y/bTHpyIOLLas HAMAarHHYHBAKOLLAs CHJAa NOCTHFHET TaKOro 3Haye-
HH$, 4TO OyJeT y[CPXKHBAaThb SIKOPb B MOJOXKEHHH, KOTAa MOABHMKHON
KOHTAKT GyneT NOCTOAHHO Pa30OMKHYT ¢ HEMOABHXKHBLIM 3anHHM (Tpe-
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Tp¢ nodoxeHre). TOK Harpysks reHepatopa nNpH TaKOM peXHMe
Gyher 1800—1820 A.

Korna tok narpysku mocturuer 1880—1900 A, To no TokoBo# Ka-
tywke PT Gyner nporekats Tok 940—950 A, pesyabTHpyioulas Hamar-
HHYMBAIOLasl CHJa pesie HOCTHTHeT BEJHYHHBI, KOTAA SKOPb 3aHMeT
[ONOMEHHE, TIPH KOTOPOM NOABHXKHOH KOHTAaKT 3aMKHETCA ¢ Hemnof-
BHXKHBIY NepeaHHM KOHTakToM. B aToMm cayyae o6MOTKa napanfiels-
Horo Bo3b6ymaeHus BosGyaurenss (cM. puc. 147) Gyner 3aluyHTHpoBa-
Ha, a B BHOpalnoHHOi KaTyluke PT TOK H3MEHHT HanpasjieHHe. Y MeHb-
WweHHe TPpKa B OOMOTKe mnapaJJjiebHoro Bo36OyXaeHHs BO3OyaHTENs
NpHBEJeT' K CHHXKEHHIO HaNpsiXKeHHs H TOKa HarpyskH TArOBOro reHe-
paropa. Bce 3To npHBeser k TOMY, HTO pe3yJbTHpYIOLlas HaMarHH-
yuBaloulas cuna peie PT yMeHbllaeTcsi (3a cYeT yMeHbIUEHHS TOKa
B TOKOBOIl KaTyllke H H3MEHEeHHs HanpaB/IeHHA TOKa B BHOpalHOH-
Hoil) ¥ nox neficTBHEM BBIKJIOYAIOLIEH MPYMKHHbE AKOPL 3afiMeT TpeTbe
NOJIOKeHHe, 2 MOABHXKHOH KOHTaKT pasopBer lienb € HEMOJABHMKHHM
nepeiHHM KOHTaKTOM. Kak TOJBKO Lenb MeXAy MOABHXXHHIM H HEMoA-
BHXXHHIM MNepefHHM KOHTaKTaMH OyjaeT pa3oMKHYTa, TOK B napad-
nenpHo#l o6MoTKe BO30ymaeHus Bo3OyAHTeNA HayHeT BO3pacTaTh, YTO
BH30BET POCT HanpsiXKeHHs H TOKA HarpyskH TSroBOro renepartopa.
Ilpu pocTHkKeHun Toka Harpysku 1880—1900 A sxope pene PT 3aii-
MeT NoJIOXeHHe, KOrfa MOABHIKHON KOHTAKT Oyjler 3aMKHYT ¢ Henox-
BH)XHBIM MEPEIHHM KOHTAKTOM, T. €. MpOLecC OrpaHHYeHHs TOKa MNOB-
TOpsieTcsi. DTOT MPOLeCC MOKET MHOTOKPAaTHO MOBTOPATLCA, T. €. MOA-
BHKHOH KoHTakT Gyser BHGpHpPOBaTh OKOJO MepeHero HenoABHIKHOIO
KOHTaKTa (4YeTBepToe NoJoXKeHHe).

[lpu naneHefilieM yBeJIHYEHHH TOKa HArpy3KH BHOpaLMsi MOABHXK-
HOrO KOHTAKTa NpeKpaTHTCR, oH OyAeT NOCTOAHHO 3aMKHYT C HENoA-
BHJXHBIM TiepefiHHM (NAToe nojoxeHHe), T. €. OH GyAeT NOCTOAHHO

. WyHTHpPOBaTb OOMOTKy mapaJienpHoro Bo30yxkneHnsa Bo3byauTens

yepe3 BHOpalHOHHYIO KaTyWwKy PT M YacTb PeSHCTOPOB Ha MNaHEJH
pene PT. Takum o6pa3oM, pene neperpy3kH, NepHONHYECKH YMeHb-
mwas Boa6yxneHue Bo3byauTens, He AOMYCKAaeT upe3MepHOe yBenHYe-
HHe TOKa TArOBOro reHepaTopa, 3allHlas TeM CaMbiM TATOBHH reHe-
paTop H TATOBHIE ABHIaTe/]H OT Nneperpesa.

3awjura zereparopa or 3aMbIKAHUA Ha kKopnyc. B cayyae 3aMblKa-
HHSl CHJOBOH LleMH Ha KOPMyC noJy4YaeT NHTaHHe KaTywlka pene
3azemaeHus P3. Pene P3 cpabaThiBaeT, KOria TOK B LeNH KaTyIIKH
poctaraer 10 A u pasMBIKAIOUIMMH KOHTAaKTAMH pa3MBKaeT LeNb
KaTyllek KoHTakTopoB Bo3Oyxnenns KB n BB. Harpyska c Tsirosoro
resepatopa cHHMaercs. Pelle P3 uMeeT MexaHHYeCKYl0 3alleniKy,
NO3TOMY TNOC/e YyCTpaHeHHsi HEHCNPaBHOCTH BO3BPaT peJie NpPOH3BO-
JUHTCS BPYUHYIO.

3awura or nosvluennozo GOKCOBAHUS OCYUWLECTBJISETCA MNOCPeA-
creoM pene GokcoBauuna PB/ u PB2, nodkjloueHHHX MO MOCTOBOH
cxeme. [Ipn orcyTeTBHH GOKCOBaHHS MOTEHUHANAH TOYEK MOAK/IIOYEHHS
KaTylleK pefie MPaKTHYeCKH PaBHbI, H TOK MO KaTYLIKaM He NpOTeKaer.
[lpn GoKcoBaHHH DOBHILIAETCH HAMNpsIKEeHHEe Ha SKOpe 3JIeKTPO/NBH-

.rarens GOKCYiOI.IIEﬁ KOJlecHOMH napsl, NOTeHlHa/Jl TOYKH NOAKJIOMCHHA

269



KaTyIIKH pefie G0KCOBAaHHA K SKOPIO 3JIEKTPOABHraTe/s H3MeHsiercs
M 10 KaTylliKe pejie moTeder TOK. Pene BKIOYaeTcs M PasMHKaIOLPMH
KOHTA@KTaMH PasMbIKaeT LeNnb NHTaHHS KaTYWKH KOHTaKTOpa BO30yK-
leHHss Bo3bynutens BB, a 3aMBIKalOIULHMH KOHTaKTAMH BKJIIOUaeT
3BYKOBOfi CHFHasl G0KCOBaHHS.

OtkaioyeHHe KOHTaKTopa BB BH3WBaeT pe3koe yMeHblUeHHe MOLL-
HOCTH TATOBOTO reHepaTopa H CHJH TAIH TensoBo3a. bDBokcoBaHue
npekpautaerca. Ecin npuuHHH GOKCOBAaHHA He yCTpaHHJHCH, 70 Gyner
NPOHCXOAMTL MEPHOAHYECKOe BKJIIOYeHHe M OTKJIOueHHe pene Gokco-
BaHHs, YeM MpejoTBpAallAeTCss HEAONYCTHMOE YBelHYeHHe 4YacTOTH
BpalleHHs SKOPA 3JIeKTpoABHraTtens Gokcyiouleil konecHoit napu. [ns
yCTpaHeHHsi MOBTOpsiOLlerocss G6GOKCOBAaHHA LUTYpBal KOHTpoJJepa
NIePEBOJHTCA Ha MeHbLIHe MO3HLHH.

3awjura or Tpozarus Teni0603a xka nosuyuy eviue nepsoti, Kou-
TakTophl Bo30yxaeHus KB u BB mMoryr ObiTb BK/IIOYEHH TONLKO HA
MepBOM MOJNOKEHHH LITYypBajia KOHTpOJJepa, KOTAa HX KaTyWKH no-
JY4aiOT MHTaHHe Yepe3 3aMKHYTHe KOHTaKTH pejie ynpasieHus PY2.
B cnyuae Bxaiovuenns tymGnepa «¥npasisenue mawunamus npu pabo-
TaiolleM Ha XOAOCTOM XOAY JH3eJle Ha NO3HLUHAX KOHTpoJJiepa Bhille
nepBoil BkIoYeHHe KoHTakTopor KB u BB He npou3oiizeT, Tak Kak
pene PY2 Ha 9THX NO3HLMAX BKJIOYEHO M €I0 KOHTAKTAMH PA3OMKHY-
Ta Lienb MHTAHKS 3THX KOHTAKTOpOB.

3awura or nepezpesa 60dbi u macsa Ouseas. Tlpu ROCTHIKEHHH
Temnepatypul Bonbl an3eds 88°C pasMBIKAIOLIHMH KOHTAKTaMH Tep-
mopesie PT3 oTKnOuaeTcs KOHTAaKTOp BO3GYXKAEHHs TeHepaTopa M
3THM CHHMaeTcs Harpyska TAroBoro reHepatopa. IIpu nOCTHXKeHHH
TeMnepatypusl Macna ausens no 80°C  3aMBIKAIOIHMH KOHTAKTaMH
TepMopene PT6 Bkniouaercss cHriaibHas namna <llepezpes macaas,
H MAIIMHHCT NPHHHMAeT Mephl AJsi CHHXKeHHsi TeMmepaTypsl MacJa.

Ocnabrenue uckpenus noe3dnbix xowraxTopos. Ilpu CHsTHE Har-
PY3KH THArOBOro reHepatopa noesfHble koHTaktophl [11 W [12 otkaio-
YaloTCA 3aMBKaIOUIHMH KOHTAKTaMH peJie BpeMeHH PB4 toabko nocie
OTKJIKYEHHs1 KOHTakTopoB Bo3OyxneHuss KB u BB c BhjepxKoi Bpe-
MeHH oKkosio 1,5 c¢. 3a 3TO BpeMsi MarHHWTHOe MoJie TArOBOrO FeHepaTo-
Pa B 3HAUMTE/LHON CTEeNeHH CHH3HTCS, W 3JEKTpHYeCKas Jayra Ha.
CHJIOBBIX KOHTAKTaX MOE3QHBIX KOHTAaKTOPOB MNpPH HX pPa3MbiKaHHWH
YMEHBIUIHTCH,

OTkarouerie yenu ¢ HeUCHPABHBLM TA20BbIM INEKTPOOBUZATENEM.
Tlpu HencripaBHOCTH 3/MeKTpoxBHTaTeNs MepenHeli TeNEXKKH MpPH OCTa-
HOBJIEHHOM TelJIOBO3€ OTKJoYaTesn MoTopoB OM craputcs BO BTOpOE
noJioXKeHHe, NMPH HEHCNpPaBHOCTH 3JeKTPOABHIaTeNns 3ajHel Teaex-
KH —B nepBoe nonoxeHue. [Ipy 3TOM OTKAIOY@eTCs NOe3NHOH KOH-
TaKktop IT] nwnn I12, a TaKe BBOAHTCS CTYNeHb COMPOTHBJEHHS Pe3HC-
Topa CBB mexny nposopamu 87, 89 B uenp napaisienbHoli 06MOTKH
B30y neHust BO3CYNHTE/A H KOHTAaKTaMH BCNOMOFAaTeNbHON  LienH
KoHTakTopa I11 wnu I12 orTkaioyaercss uenb MHTAHHS 9TONH OBGMOTKH
yepe3 KOHTaKTH peJie ToKa PT, yem CHHXaeTcsi MOLUHOCTb IeHepaTo-
pa. BenoMoraTensHule KOHTaKTH KOHTaktopa I1] wam [12 B nenu Ka-
TYWIKH KOHTaKTopa Bo3OyxnaeHus KB IWYHTHpYIOTCS KOHTaKTaMH
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wuateni OM. [IBuKenHe Ha ofHOH TeNeXKe OCYLIECTBAAETCH
NpH TOKe TAroBOro resepatopa go 605 A, paBHOM AonycTHMOMY AJiH-

TEJIBHOMY TOKY TSFOBOTO JBHIaTEJs.

KoHTpoabHbie BONpOCH

1. Kak ocyuiecTBaseTcsl orpaHHyeHHe TOKa TArOBOro reHepatopar

2. Kax ocyuecTsasieTcsl 3alllHTa THFOBOrO reHepatopa OT 3aMbKaHHA Ha KOp-
nyc? !
3. Kar ocyulecTBasieTcsi 3aUINTa THATFOBHX 3JeKTpoapHratenefi nps Hx GOKcoBa-
HHH?

9.4. LUEMM HABOPA NMO3ULIMA

Llens nabopa 2-ii no3uyuu. YsenuyeHHe CKOPOCTH NBHIKeHMS Tell-
JIOBO3a OCyLUECTBJASETC NepeMellleHHeM IWITYpBaja KOHTpOJJIepa C
1-#i nosuumy Ha nocjeayrowre. Ha 2-if nosuimn yBe/HYeHHe MOLIHO-
CTH TATOBOTO reHepaTopa MPOHCXOAHT B pe3yJbTarTe WYHTHPOBAHHA
CTYNeHH MJaBHOTO TporaHHs pe3uctopa CBB B lenn napanienbHoil
obMoTKH BO36yneHus KoHTakramu pene PY¥2 (cm. puc. 147), npu
3TOM YacToTa BpalleHHs Bana AH3eds He H3MeHsercs. KaTywka pene
PY2 ponyvaer nuTaHHe OT KOHTAaKTOB KOHTpOJJepa MalUHHHCTA MO
caenyloueil uend (puc. 150): konrakte 58, nposox 225, koHTakTH 6
pasbema P4, mposon 813, saxum 6/9, nposox 227, karymka PY2 u
jaanee Ha «MHHYyC» Br.

Llens nabopa 3-i u nocaedyroujux nosuyuil. [1pu nocraHoBke wWTYp-
Bajla KOHTpOJiepa MAlUHHHCTA Ha TPeTbio H NOC/AeNyiOllHe MO3HIHH
yBeJiH4eHHe MOLIHOCTH TArOBOrO I'eHepaTopa NMPOHCXOAHT 3a CHeT yBe-
JIHYeHHs] YacTOTH BpallleHHs Bala AH3ens. Yactora BpallleHHs Baja
AM3eNs peryJHpyeTcs nyTeM BKJIIOYeHHs BeHTHneli BTI—BT4 pery-
JIATOpa YacTOTH BpallleHHs KOHTPOJJiepoM MalIHHHCTA B onpejelieH-
Holi nocienosatespHocTH. Ha puc. 150 naHa cxema Lenu BKJIOYeHHs
BeuTHNeH, a B Taba. 38 — mocnenoBaTeIbHOCTh HX BKJIOYEHHS.

Lene karywku eentuas BT1: xontaktel A8 KOHTponnepa, NpoBOA
229, xontakth 7 pazbema P4, nposop 814, zaxum 7/1, nposop 231,

Tabnrua 38

xoﬁ:;gﬂ:m BT BT2 BT3 BT4

3 + — — -

4 - + —_ —

5 — - + -

6 + — — +

7 = — + +

8 + + + +
Mpumenanne Inecs «+» T BKMO coc BEHTHAR, & €—» »= Bhi-

HAKYEHHOE.
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Puc, 150, Dnextphueckas cxema uenw HaGopa nosuuuit, konraktopos I/l — [f4 tennopoza TOM2

kagywka Bentuas BT1, nposona 269, 224, muHycoBuiii 3a:xuM 4/2.

Llens karywru sentusn BT2: kontaktel B9 koHTpoAnepa, mpo-
Box 232, xoHTakTH 8 pasbema P4, mpoBop 815, zaxum 7/2, nposon
234, karywka Bentuns BT2, npoBoma 235, 269, 224, muHyCOBBHI 3a-
KuM 4/2.

Llene karywru sentuss BT3: konTaktel A9 KOHTpOJJiepa, MPOBOL
236, kouraktn 9 pasvema P4, nposon 816, 3axum 7/3, nposon 238,
Katywka seHtHns BT3, nposopa 239, 235, 269, 224, muHycoBmlit 3a-
wum 4/2.

Llens xarywxu sentusrs BT4: koutakthl 510 KOHTpOANEpa, NPOBOA
240, xouraxktsl /1 paswema P4, npoBon 817, zaxum 7/4, npoBon 264,
KaTylika BeHTHAs BT4, npoBopa 243, 239, 235, 269, 224, MuHycOBbIi
3axxum 4/2.

KonTpoabkinie BONpocH

1. [TokasaTe Ha cxeme uenu anmapatoB, ofecrneysBaloUIMX Mepexold Ha 2-10 mo-
JHLHIO.

2. MNokasaTe Ma cXeMe LeNH annapaToB, ofecneyHBaOIIHX nepexon Ha 3-10 n
nocneayouHe NOIHIKHH.

9.5. PETYNIMPOBAHUE CKOPOCTU NYTEM
OCJIABNEHHMS BO3BYMAEHUA TAMOBbIX
SNEKTPOABUI ATENEH

Ilns pacluMpeHHst AManasoHa peryJHpOBaHHA CKOPOCTH MPH NOCTO-
AIHHOI1 MOLUHOCTH reHepaTtopa mpHMeHsieTcs ociabneHune BO30yXAeHHS
TATOBHX 3J€KTPOABHTaTeNel. YnpaejeHue ocnableHHeM NPOHCXOAHT
aBTOMATHYeCKH nocpencTBoM pene nepexonoB PI11 w PI12. Tlapan-
nenpHble Katywkyu peie PI1] u PI12 pkniouens Ha HanpsokeHHe TAro-
BOro reHepartopa uepes pesuctopu CPIII, nostomy npu yBeNHYEHHH
HanpsixKeHHs reHepatopa NPONOPHHOHAJILHO yBeJHYHBAEeTCA TOK B Na-
pannensHbix KaTywkax pene PI11 w PI12.

Tokosule katywku pene PI11 u PI12 yepes pesncrop CPIIT skato-
YeHbl NnapajfelbHO 06MOTKe N06ABOYHLIX NOJIOCOB TAMOBOrL IeHepa-
Topa H aupdepennnasbHofi 06MOTKe BO36YINHTENS, NO3TOMY NPH yBe-
JIHYEHHH TOKAa B CHJIOBOH lieMH NPOMOPLHOHANBHO YyBEJHUHBACTCH TOK
H B TOKOBHIX KaTyUIKax peJie nepexoos.

[NocnenosartenpHoCTs paboTH annapartoB NpH PeryJMpoBaHHH CKO-
pocTH nyTeM ocnabneHns BO3GYXXICHHs TATOBBIX ABHraTeseli: BKJIO-
YWTh BHKMWOUaTeNL B3 «¥npasaenue nepexodamu», Ha 1-ii NO3HIHH
KOHTpOJIJIepa MaLIHHHCTA MNOJyyaeT mnHTaHHe KaTywmka peae PBI,
pene PBIl cpabGarbiBaeT M Pa3MBIK2IOIUHMH KOHTAKTaMH OTKJIOYaeT
napanjic/ibHyio KaTywky peite P12, uckaiouasi BO3MOXHOCTL ero cpa-
GatniBanus jo pene Pll1.

Ilpu yBenmuucnun CKOPOCTH ABHXCHHA TENJOBO34 IPOHCXOAWT CHH-
MeHHe TOKAa HarpyskH H YBCJHUCHHE HANPSKCHHA TArOBOTO reHepa-
TOpa, uTO BHI3LIBaeT cpabartuiBanue pede nepexona PIl1 uop peiict-
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BHEM [Mapa/JielbHOR KaTyluku. BrawueHHe pesie HacTpaMBaeTcs Ha
BOCLMOM MOJIOKEHHH KOHTpoAJdepa npu TokKe 860+20 A (ckopoctb
JABHXeHHA okono 19,3 xm/y).

Konrakramu pene PI1] BKno4aTCsi KOHT2aKTOPH ochabieHus
Bo36yxnenns /1, I3, xoTopHle r/1aBHHIMH KOHTAKTAMH MOAKJIOYAlOT
pesucTopH NepBoil cTyneHH ocnabneHus Bo3Gyxaenuss CLUI! u CLU3
napansiesibHo o6MOTKaM BO36yKAeHHS TATOBHIX 3JieKTpoABHraTeseil.
B pesyabTarte 3Toro Tok B 06MOTKax Bo3GYyXKAeHHs TATOBHX 3JEKTPO-
Apurateniell cHHXaercs a0 489Y ToKa siKopefl, a TOK Harpy3kH ree-
PaTopa yBenHUHBAeTCH BC/€ACTBHe CHHXEeHHS MPOTHBO-3.A.C. TATOBLIX
3JIeKTPOABHraTe/efl, HanpsiKeHHe reHepaTopa MPONOPUHOHANbHO YBe-
JHYEHHIO TOKAa CHHXKaeTcsi. TemioBo3 noayyaeT BO3MOMKHOCTb AaJib-
Hefllero yBesHYeHHst CKOPOCTH 6Ge3 CHHIXKEHHSi MOLUHOCTH CHJIOBOH
YCTaHOBKH.

[lpu sxniouennn KoHTaktopa I/ ero pasmblKalOLIHMH BCNIOMOra-
TeJbHHMH KOHTaKTaMH BBOAHTCH J[OMOJHHTEJAbHas 4acTh pe3HCTOpa
CPIIIll B uen» napannenbvofi Katylwku pene PI11. dtum ocnabaser-
CA JleficTBHE MapaJjJjieNbHON KATYWKH, ¥ pele NOArOTOBASeTCs AAf
OTKJIIOYEHHA MOA JefiCTBHEM TOKOBOH KaTYLIKH.

OnHoBpeMeHHO pa3MBIKAIOIIHMKH BCIOMOraTeNbHBMH KOHTaKTaMH
KOHTaKTopa L3 pasmblkaerca lenb KaTyWKH peJje BpemeHndH PBI,
PasMBIKalOIHe KOHTaKTh KOTOpPOro yepes 5 ¢ CO3AAIOT Lienb NMHTaHHA
napajnenbHoli KaTywku pene nepexona PI12, seoas ero B paGorty.

[pn panbHeiillem yBenHYEHHH CKOPOCTH H NMOBTOPHOM CHHMKEHHH
TOKa reHepatopa no 860120 A (ckopocts okono 35 kKM/u) nop AefcT-
BHEM napaJjjefbHON KaTyUKu BK/AoYaercs pesne PI12, KOHTakTH KOTO-
pOro CO34al0T lienb MHTaHHA KaTyllek KoHTakTopos [I/2, II[4. Kou-
TakTopu 12, ll/4 rnaBHEIMH KOHTaKTaMH TNOAKJAIOYAKOT Pe3HCTOpPH
BTOpOH cTyneHH ociabnenusi BosGyxnenns CII2, CLI4 napaanennbHo
06MOTKaM BO36YKAeHHs TATOBHIX snekTpomsurateneil, [Ipu stom TOK
B 06MOTKax Bo30yxpaeHus noHusutcs no 25Y Toka sikopeil. Tox Taro-
BOTO reHepaTopa YBE/IHYMTCH, M TEIJIOBO3 MOJYYHT BOSMOKHOCTb
AajbHeHLUero yBeJIHYeHHsi CKOpocTH 6e3 CHHIXKeHHMsi MOLIHOCTH TSTO-
BOT'O reHepaTopa. '

Ilocie BKaouenns xoHTakTopa [U/2 ero pasMHKaIOLMMH BCNIOMO-
raTeJibHbIMM KOHTaKTaMH noarorosasiercs pene PIT2 pns BO3MOXHO-
CTH OTKJIOYEHHS] MOA fefiCTBHEM TOKOBOH KaTywlKH. OXHOBpeMeHHO
3aMHKaoIHMH  BCOMOraTe/IbHEIMH  KOHTaKTaMH KOHTakTopa [l/4
BKmouaercs pene PB2. KoHTakto pene PB2 pasMHKalT lenb TOKO-
BOH Katywku PITl, HCKMOYasi BOIMOXHOCTL OTKJIIOMeHHs pene PIIf
NOA_AefiCTBMEM TOKOBOW KaTyIUKH OO OTKJloueHHs pene PIT2.

[lpu yBennueHHHM CHIN TAMM M BO3PACTAHHM TOKA HArPY3KH refe- -

patopa pene nepexofmoB PIT2 otkniodaeTcs mnop aeficTBHeM TOKOBOIE
KaTyWwKH H npyXuHh. OTKNIOYeHHe pesie NepexOfoB HACTpaHBaeTCH
Ha BOCBMOM TNOJIOXKEHHH KOHTpoOJJilepa NMpH TOKe reHepaTopa, paBHOM
140020 A, XOTOpHii COOTBETCTBYeT CKOPOCTH JIBHXKEHHS OKOJO
22 xm/u.

Konrakramu pene PI12 paaMbKaeTcsi uenb MHTAHHS KaTylieK KOH-
taktopos L2 n L4, rnaBHble KOHTaKTH KOTOPHX OTKAIKOYAKOT PE3H-
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cropu CII2 u CllI4 or 06MOTOK BO36YX/eHHS TATOBHX 3JEKTPOLBH-
rateneil. Tox Harpy3kn PeHepaTopa CHHXKaeTtsi W TelJIOBO3 noJjy4aer
BO3MOKHOCTb JaJibHellliero yBeJlH4eHHs CHIbL TATH.

Ipu 5TOM PasMBIKAIOUIHMH BCNOMOraTe/bHBMH KOHTAKTaMH KOH-
taktopa II/2 wyntupyercs 4acts pesucropa CPIIUI s uenn napai-
JeNbHON KaTywkH pesne PII2. 3TuM OHO NOArOTOBJfETCS AAs moc/e-
pywouero BkJIioyeHHsi. OIHOBpeMEHHO 3aMBLIKAIOWHMH  KOHTAKTaMH
Kontaktopa /4 pasMblkaercsi lienb NHTaHHs KATYUIKH pejle BpeMEHH
PB2, koTopoe pasMBLIKAIOUIMMH KOHTAaKTaMH C BbIAEPIKKOH BpeMEeHH
5 ¢ 3aMblKaeT lieNb TOKOBOW KaTyllku peie mepexonos PII1.

[lpn naipHefilieM YBENHYEHHH CHJIbl TACH H JOCTHXEHHH TOKa
renepatopa 1400+20 A (cxopocTh ABHKEHHs OKoJMo 15 KM/4) oOT-
knioyaiorea peae PIT1 w xourakrops U1 w L3, koTOpHE OTKIIOYAKOT
peauctopsl CIIIJ u CUI3 ot 06MOTOK BO36YKAEHHA TAIOBLIX 3JEKTPO-
gBurarteneil. Tok Harpysks TAroBOro reHepaTopa CHHMKaeTcs, W Aalb-
Hefllllee ABHMeHHe GyJeT NPOHCXOAHTL NMpPH MONHOM BO3CYXKAEHHH Tf-
rOBHIX 3JIEKTPOABHraTeef.

Tlpu orknwovenuu pene PI1] orkaiodaercs koutaktop L/I u pas-
MBIKAIOIHMH KOHTAKTAMH BCMOMOraTeJbHOH llenH IYyHTHpYeT YacTb
peancropa CPITII B uenu napannenbHolt katywku pene PIlI, uem
OHO MOArOTOBJSIETCA AMA mocaeaywollero BkIKYeHHs. OnHOBpeMeHHO
pa3MHLIKAIOUIMMH KOHTaKTaMK BCMIOMOraTeNbHOM lLienu Kowtakropa L3
BKJIOYaeTCA KaTyllka pejie BpeMeHu PBI, pasMplkaiollHe KOHTAKTH
KOTOpOTo pasMHKAIOT leNb NHTAHHA napajjielbHOl KaTylIKH pene
PI12. 3THM HCKJIIOYAeTCH BO3MOMHOCTb TMOCJAENYIOUIEro BKIKYEHHS
pene PI12 no skmiovenns pene PI11. C nepsoro no nstoe MoJoxeHue
KOHTpo/iNiepa yacts peaucropa CPIIlI B uenw napanfiesbHBIX Katy-
IIEeK pesie MepexOAOB LIYHTHPYETCS Pa3MBIKAIOLHMH KOHTAKTaMH pene
ynpasieHuss PY1 c uenpio MOBBHILIEHHS TOKA OTKJIOUEHHs peje HA
3THX noauuuax go 1200 A u npenoTBpalleHHs «3BOHKOIi» paGoTH pese
NIepexoioB.

Llens napasneavroil karywku pese PII1 (cm. puc. 149): rnaBHu#
KOHTaKT koHTaktopa /11, nposop 24, pasmbiKaiolliie BCMOMOraTeb-
Hhle KOHTaKTH KouTaktopa LI1, nposox 36, uacts pesnctopa CPIIL,
nposon 37, mapannenvHas xatywka PI11, nposona 43, 39, 11X2.

Ilens ToKOBOU Kartywku pene PIII: nposox 43, TokoBas KaTyliKa
pene PI11, nposon 42, pasMbiKalolline KOHTakTH pelie PB2, nposon 41.
wynT amnepmerpa /A5, nposon 672, yacts pesncropa CPII1, nposon
40, «MHHYC» TATOBOTO reHepaTopa.

Llenv napaaservrod karywku peae P12 (cm. puc. 149): rnasumi
KOHTAaKT KouTakTopa [11, mpoBox 25, pa3MbiKalOllHe KOHTaKThl pese
PBI, nposox 27, pasMblKaloillHe BCIIOMOraTeJibHble KOHTAKThHl KOHTaK-
Topa L2, nposon 29, uacte peaucropa CPIILI, nposon 32, napan-
JeJbHas Katywka peae PI12, uposona 33, 38, 43.

Llens TOKOBOU KaTywxu pene PII2: nposoa 38, TokoBas KaTyllKa
pene PI12, uposop 677, wyut LIA6, nposon 45, uactb pe3ncTopa
CPI11, nposoji 40, «Muiyc» TSIroBOro renepaTopa.

Llene xarywxu pese PB1 (cm, puc. 150): 3axum 11/5, nposon 204,
BuKJIouateap B3 «Ynpaenenue nepexodamus, upoBon 205, KOHTaK-
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TH 4 pasbvema P6, npoBoa 207, paaMbiKalollHe BCIOMOTaTeNbHHE KOH-
TakTh KoHTakTopa L3, nposon 216, katywka pene PBI, «munyc» BI.

Ileny karywxu pere PB2: nposopa 207, 215, saMblKaowse BCHo-
MorarteibHblc KOHTaKTH KoHTakTopa L4, npoBoa 214, xatyluka pene
PB2, nposon 217, «munyc» Br.

Llenv xarywku xonraxropa UI1: nposopa 215, 213, sambikalouine
KoHTakThl pene PII1, nposoma 211, 212, xatywka kouraktopa LI1,
nposona 268, 255, 254, 467, 466, mutiycosniil 3axkum 4/6.

Llenv karywxu xonraxropa LI3: npoBoa 211, KaTylika KOHTAaKTO-
pa L3, nposona 255, 254, 467, 466, MunycoBbli 3axkum 4/6.

Llene xarywku rxowraxropa LI2: nposona 213, 210, sambikaiouue
KoHtakthl pene PIT2, nposona 208, 209, xatywka koHTakTopa L2,
nposona 256, 255, 254, 467, 466, muHycoBHii 3axum 4/6.

Lene karywxu xonraxropa L4: nposop 208, kaTylka KOHTaKTO-
pa L4, npoBona 254, 467, 466, munycossiit 3axum 4/6.

Lens ocrabrenusn 6036yncdenus 1—3 715208biX 3aeKTpodBuzaTe-

sned nepsot crtynenu (cM. puc. 149): nepeMuuyka pesepcopa, kabenu
49, 59, rnapHbe KOHTaKTH KoHTakTopa L[], kabeanb 62, pesuctop CLUII,
xabenb 6/, nepemuyka pesepcopa.

Lleny ocrabrenusn 8036ymoerun 4—6 Ta206bLx InexTpodsuzatened
nepeoil cTyneku: nepeMbiyKa peBepcopa, Kabenau 57, 66, rnaBHble KOH-
TakTh KoHTakropa I3, xabenn 65, pesncrop CLI2, kabenb 64, nepe-
MbIYKa peBepcopa.

Llenv ocrabrenun 6036ymOenun 1—3 TA208b1x 3aexTpodBuzare-
Aell 8TOPOL cTYneHu: nepeMbiika pesepcopa, kKabenp 49, raaBHHE KOH-
TakThl KoHTaKtopa [I2, kaGenp 60, pesucrop ClUII, xabean 61, nepe-
MHYKa peBepcopa.

Llenv ocaabaenun e036ymdenun 4—6 tA208blx 3neKTpodsBuzaTe-
neld 8TOPOLl CTynexu: nepeMblyKa peBepcopa, Kabean 57, rnaBHHeE KOH-
TakThl KoHTakTopa L4, kabens 63, pesucrop CILU2, kabenp 64, nepe-
MHYKa peBepcopa.

KoHTpoabHKe BOnpock

l. Pacckasath Ha3uauenue ocnaGnaeHwsi BO3ICYH(IeHHs! TAroBHX 3]€KTDOABHraTe-
e

2. OOGBACHHTL Ma3HaYeHHe W NOKasaTh Ha cxeMe uenu Kartywexk PIT! w PII2.
, 3. lloka3zate Ha cxeme uenu koutaktopos Lff u L2

9.6. PETYNMPOBAHHWE TEMIMEPATYPbl BOAbI
H MACNA OMUIENA

VYnpaBiieHHe XOJIOAHNBHON KaMmepoli OcylLlecTBJAfieTcsi aBTOMaTHue-
CKH MOCpe[CTBOM AaTYHKOB pene Ttemnepatypu PTI—PT8 u pene
ynpasaedus PIl n PYI19 nyTem nepHOAHYECKOTrO BKJIOYEHHS H OT-
KJIIOYEeHHs BEHTHJIATOPA H OTKPHITHS M 3aKpHITHA Kanio3u (puc. 151).
TMoakniouerine uenn npou3BoAMTCR BKJIYeHHem TymGnepa BS cAero-
Maruveckoe ynpasaenue x0N00UNbHUKOMY.
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Puc. 15]. DAeXTpHYeCKas cxema LN YNpab/eHHs OXMaXKieHueM NH3ens TennoBoza TOM2
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Ilpu Temnepatype Boab au3ensi 76 °C 3aMBIKAIOTC KOHTAKThl Tep-
mopene PT! u BkMoyalor Katywky pene PY19. Koutakramn pene
PJR!Q BKJI0YaoTcs BenTHan BITI uw BI13. )Xaniosu BoaAb K BepxHHE
¥KalNl03¥ OTKPHBAKOTCH.

I[IpH noBhieHMH TemnepaTtypsl Boab Bhille 84°C  3ambiKaloTCH
KouTakth Tepmopene PT2. Iluranue nocrtynaer Ha KaTyWKy BeHTHJS
BI14 u curnanbhyio namny JI44. Bentuastop ecTynaer B paboty, H
3aKHraerca namna <Bewruaarop xorol0urvtuxa». OTKNIOYEHHE BeH-
THASATOPA M 3aKpHTHE XKaJll03H NPOHCXOAMT MpH CHHXXEHHH Temnepa-
Typsl Boabl Ha 3—6°C 0T yCTaHOB/eHHOH NPH BKJIOYEHHH.

PeryanpoBaHue TeMnepatyps Macia NPOHCXOMT aHanornyHo. [1pu
Temnepatype Macia 67°C 3aMblKaloTCsi KOHTaKTH Tepmopene PT4 u
MOAAKT MHTaHHEe Ha KaTyLIKY P]e.ne PY11. Konrtakramu pene PY11
BKJIoyaloTest BeHTHan BIT2 w BI13. )Kanio3n macna u BepXHHe 3KaJlo-
3 oTKphiBaloTcA. [Ipu panbHefileM NMOBHIIEHHH TeMnepaTyph macia
10 76°C 3ambikalotcs KOHTaKTH TepMopene PT5. Ilopaercs nuranue
Ha BEeHTHJb My(TH NpHBOAA BeHTHAsiTopa BII4 u curHanpHyio aamny
«Bentusatop xorodursruxa». Beutunstop BeTynaer B paboty. Cur-
HalpHasi JiaMna saropaercs. OTKiiOYeHHe BEHTHJAATOpa M 3aKpHITHE
KaJl03H NPOUCXONAT NPH CHHXKEHUH TemnepaTyph Ha 3—6°C ot ycra-
HOBJIEHHOM NPH BKJIYEHHH.

PerynupoBaiue TeMnepaTypu BOAB OXJaMIEHHS HaLNYBOYHOIO
KOHTYpa ocyllecTBAsieTcsi nocpeactsoMm Ttepmopene PT7, PT8. Ilpu
TeMnepaType BoAb Ha[AyBoOYHOTO KOHTYpa 25°C 3aMBIKalOTCH KOH-
TakTh TepMopese PT7 u nomaercs nuTaHHe Ha BeHTHnn BI15. )Kano-
3H BOAH HaAJAyBOYHOTO KOHTYpa OTKpHBaiOTCA. B ciyyae nosHlUeHHS
Temnepatyps BoAb o 55°C 3aMBIKalOTCSi KOHTaKTh TepMopene PT8.
[Tonaercsa nutanue Ha BeHTHAb MyGbTH npHBOAa BeHTHAsTOpa BIl4 u
Ha samny JI44. BeHTHAsTOp BKJAIOYAETCA, H 3aropaercsi CHrHalbHaf
namna «Bewrusrsrop xoaodusvruxa». OTKIIOUEHHE BEHTHAATOPAa H
/03K MPOMCXOAHT NpH CHUIKEHHH TeMmnepatypn Ha 3—6°C.

B cayuyae HencnpaBHOCTH TepMmopese YNpaBjeHHE XONOINMJAbLHOH
KaMepoil MPOH3BOAMTCA AMCTaHIHOHHO mocpenctsoM TymGaepos B6—
B10. Tlpu 3tom Tym6nep B5 cAsromaruieckoe ynpasienue xoa00une-
Huxom» BuKIo4aercs. [IpH BK/IOYEHHH aBTOMATHYECKOTO PeryJHpo-
BaHusi TymGiepom B5 TymGiepbl AHCTAHUHOHHOrO ynpapnenus B6—
B10 ofssatenpHo BuKAOYatoTcs. Huxe paccmaTpHBaioTcss LenH
annapaToB CHCTEMBl Pery/HpOBaHHA TeMnepaTypH BOAK H Mac/a.

Pere P¥11: zamum 15/1, nposon 521, npepoxpanurens Il1p4, npo-
Boa 206, xonTakTH 3—4 TymMGaepa B5 «Astomarudeckoe ynpasaenue
x0200unbHuKOM>, npoBol 837, koHTakTh 29 paswema P6, nposoaa
513, 1003, 491, saxum M 7, nposop 702, 3aMbIKaloUI¥e KOHTAKTH pe-
ne PT4, nposon 647, xatywka pene PY11, nposop 715, pesucrop 3C,
nposoaa 704, 702, 3axum 4/6.

Pese PY19: npoBon 836, kontakTh Tepmopene PT-I, sambikaiouue
NpH TeMnepatype Boabl aHzens ceuwe 76 °C, nmposopy 509, karyuka
pene PY19, peanctop 4C, nposop 402, aaxum 4/6.
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Bentune BITI: nposop 513, sambikaiouMe KoMTakTe pene PY19,
npoBop 270, saxum 1/3, nposon 475, xatywka sentuns BITI, npoeo-
na 420, 483, 567, saxum N 11.

Benrune BI13: 1) nf)oaon 513, 3aMbKalolIKe KOHTaKTH pene PY19,
nposop 410, saxum 1/1, nposon 479, kaTyluka BeHTH.AS BFI&‘, NpoBOA
567, saxum M 11; 2) mposon 1003, 3aMbiKalomMe KOHTAaKTH pene
PY11, nposona 1004, 410, 3axum 1/1, npoBoA 479, KaTyllka BeHTH-
as BII3, nposon 567, aamum M6 11.

Betiuae BI14: 1) 3axum M 7, nposon 445, KOHTaKTH pene PT-2,
3aMblKalolKe NpH TeMnepaType Boau ansens 84°C, saxum M 7, npo-
BOX 488, 3axum 1/6, nposon 1007, koutakTn 19 pasbema P9, npoeox
713, xourakthl 6—5 TymG6nepa B5, nposopa 714, 473, xoutakTs 50
pasveMa P6, nposoa 576, pasMuKaiOlllHe BCNOMOraTelbHble KOHTAK-
TH KoHTakTopa /2, nposoa 22/, saMbikawliKe KOHTakTH pene PY4,
nposon 464, 3axum 2/2, nposon 222, katywka sentuns BII4, npopo-
na 484, 420, 483, 567, zaxum M 11; 2) 3axum M 7, npoeon 499, koH-
TakTh pene PT-5, saMblkaolHe npu TeMnepatype Macia aH3ens
76°C, nposon 510, 3axnm M 7, nposon 488, 3axum 1/6 u ganee cMoT-
pu uenb I; 3) saxum M 7, nposon 635, kouraktsl pene PT-8, 3aMmul-
Kalomue npy TeMnepatype BOAbI OX/MaXAEHHS HaJ1YBOYHOTO BO3NYXa
55°C, nposon 639, 3axuM 6/7, npoBon 640, 3aMBKAKOUIHE KOHTAKTHI
pene PY1, nposon 645, saxum 1/6 w panee cMoTpw uensp /.

Benturs BI12: nposop 1003, samubikaiouiHe KouTakt pene PYI1,
nposon 404, zaxum 1/2, nposon 564, kaTywku sentuns BIT2, npoBo-
na 313, 484, 420, 483, 567, saxum Ne 11.

Benrune BII5: xonraxtel I—2 tymGnepa B5, nposon 486, koutak-
T 38 pasvema P6, mposon 446, saxum 6/5, npoon 487, KOMTaKTH
pene PT-7, 3aMHKaloOllHe NpPH TeMNepaType BOAH Ha[lyBOYHOrO KOH-
Typa 25°C, nposox 503, xatywka sentnns BII5, nposona 483, 567.
3axuM M 11,

Cuzranonan namna JI2 «Ilepezpes macras: npepoxpanurenn I1p4,
nggaon 507, xoutakTh 14 pasvema 6, nposox 517, 3amum 3/7, npoBox
500, xontakt PT-6, 3ambikaioune npH TeMnepatype wMacna 80°C,
nposon 569, saxum 2/9, nposog 619, KouTakTh 46 paswema P6, mpo-
Box 570, namna J12, «Ilepezpes macaa», nposox 689, 3zaxum 13/4.
Huxe paccmartprBaloTcs nenu annapatos peryJiupoBaHusi TeMnepary-
PH BOAH M Mac/ia AH3eJs NpH PYYHOM AHCTAHUHOHHOM YNpaBJieHHH.

Bentuae BIT5 (#canto3u 8ods. 8030yx00xaadurens ): saxum 15/1,
npoBoa 521, npepoxpanurtens I1p4, npobopa 206, 522, xourakth [—2
Tym6nepa B6, nposon 490, kourakTth 39 pasnema P6, nposon 447,
3axuM 6/6, nposox 566, katywka sentuns BIT5, nposona 483, 567,
3amuM M 1],

Benrune BI13 (marosu eepxnue): npoBopa 522, 573, KOHTaKTH
1—2 tym6nepa B7, npobon 472, kouTakth 47 pasbema P6, mposon
448, saxum I/1, nposon 479, Karymika sewruns BII3, nposon 567,
3axum M I,

Benrune BI12 (wanosu macaa): npoopa 573, 572, koutakihi
1—2 Tymbnepa B8, npoeon 47/, KOHTaKTH 48 pasbema P6, nposoa
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568, aaxum 1/2, nposon 564, katywka BeutHss Bl12, npoeona 313.
484, 420, 483, 567, 3axxum N 11.

Bentuae BIl1 (scaatosu eodet): nposona 572, 460, xoutakte [—2
tymbaepa BY, npoeon 470, xourtakTel 49 pasnvema P6, npoeon 574,
saxum 1/3, npopon 475, xatywka sentuas BITl, nposona 420, 483,
567, sawum Ne 11.

Benrtuase BI14 (mycrot senturstopa): npoeon 460, 450, KoHTaKTH
I1—2 1ymb6nepa B10, npoeon 473, xourakth 50 pasvema P6, nposon
576, pasMbKallHe BCIOMOraTe/bHEle KOHTaKTH KoHTakTopa /2, mpo-
Bon 221, aaMHKamlHe KOHTaKTH pesae PY4, nposon 464, saxum 2/2,
npoeon 222, katywka seutuns Bll4, nporona 484, 420, 483, 567, aa-
Kum N 11,

KOHTpOsbHblE BONPOCH

1. Hasnauenune cHcTeMbl oxXJlaAleH#A BOAK H Macna Ju3ens.
2. TokasaTh Ha cxeMme LenH YHpaBleHHA YCTPORCTBAMH OXJa’KI€HHA NPH aBTO-
MaTHYECKOM H DYYUHOM peXHMaX.

9.7. LUEMY NOAAYY NECKA

C uesbl0 YBeJIHYEHHA CleNJIeHHA Ha TenJORO3e NpeayCcMOTpeHa no-
la4a mecKa noj KoJecHbe nmapel. YnpaejeHHe nopadedl necka ocyuie-
crBanercs BKIoyenneMm nenanuw KH «llecok». Tlpu 3tom coanpalorcs
cleAyoLIHe LeNH Ha KaTyWKH KJanaHov necounuy (cMm. pHc. 148):

npu deuxceriuy «Bneped»: zaxumu 14/6, 14/5, 14/4, npoeon 151,
koutaktel nenann KH «llecox», npoBon 152, saxum 12/5, npoeon 161,
KOHTaKTH pasbeMa P6, nposon 201, saxum 8/10, npoeop [53, Bcno-
MoTaTesbHBIe KOHTaKTHl peBepcopa, 3aMKHYTHe NpH ABHMKeHHH «Bne-
ped», npoeon 157, karywka KJIII «Bneped», npopona 260, 973, 323,
704, peaucrop 3C, 3axum 4/6;

npu Oeuscenuu «Haszad»: zaxumw 14/6, 14/5, 14/4, nposon 151,
KouTakTe nenasu KH «Ilecok», npoeon 152, aaxum 12/5, npoeon 161,
KOHTaKTH pasbema P6, nposon 20/, saxum 8/10, npoeon 153, BCno-
MOraTesIbHHE KOHTAKTH peBepcopa, 3aMKHYTHe TPH JIBHIKEHHH
«Hasad», nposon 156, katywka KJI1 «Hasad», npoona 158, 260,
973, 323, 704, peancrop 3C, 3axum 4/6.

KoutpoasHsie Bonpocst

1. Hasanavenne cHCTeMB nofaum necka.
2. Iloka3aTh Ha CxeMe LienH YNpaBJeHHA nojauedl mecka.

9.8. PABOTA TEMNOBO3A INMPU YMPABNEHWUU
C AONONHUTENBHOIO MyJNbTA

Ha rtennoroze TAM2 npenycmoTpeHo ynpasiesnne ¢ o6enx CTOpOH
KaOuHB MawMHUCTA NpH paGoTe onuum nuuoM. C 3Toi uenwvio ycra-
HOBJIEH JIeBblil M NepeHocHoi nyJbT. Ha sileBom nyJavTe ynpabncius
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yCTaHOBJEHH MAHOMETpP, TNOKa3HBAaIOWHH [aBjeHHe B TOPMOSHBIX
LHIHHAPAX; KHONKH BHKJIOYEHHS nepelHefl W 3ajHed aBTOCHENOK,
nepekoyaTe]b CHrHAAH3aUMKH MeCTOHAaxoxpaennsa Mawmuaucta. [lpu
BKJIOUECHHH TEPEKIoYaTe]s B NOJOXKeHHH «J/lesas» nodyyaloT nuTa-
HHE CHrHAJIBHEIE JIaMIIH, YCTAHOBJIEHHHE HA TOPUOBWX CTeHKax KalH-
HBl MalUHHHCTa C JeBoil ¢TOpoHH. [1pH BKJIOUEHHMH nepekJiouaTens B
noaoxennn «/Ipaeas» 3a)XXKHralOTCA CHTHaJbHBEE JIAMIB, yCTaHOBJIEH-
HBe ¢ NpaBofi CTOPOHH KaGHHbl. JlaHHBle JlaMnbl CHrHaJH3HPYIOT O
MecTe HAXOMKIEHHA MALUHHHCTA.

Ha nepenocrom nyJbTe ynpaBJieHHsi yCTaHOBJEHH RepexJjodare-
awn 20111, 2I1P, 211T u xuonku 2KC, 2KI1, 2KT, 2KO. Tlepexmouares
2 111 nmeer npa nonoxenus: «boasuwey u «eMenswes, Tlpu HaXkaTuu
B NOJIOXeHHH ¢«Boaslie» noaydyaer NUTAHHe KaTyIUKa 3JE€KTPONHeBMa-
THyecKoro BeHTHAs BB, koropHii nopaer Bosnyx B uHJIMHApP Habopa
no3uumii, U rnaeubit 6apabak KOHTpO/Jepa NpH 3TOM MEPEBOAHTCA
Ha OfHY TNO3HLHIO B CTOPOHY yBeJTHYEHHS.

[pu uaxatrn B nosioKenun «Menotie» nonyyaer nuranue Kartyu-
Ka 3JeKTponHeBMaTHyecKoro BenTHasi BM, xoTtopii nomaer moamyx
B UMJIMHAD CHHIKEHHH NO3HUMA KOHTpO/JEpa, W riaBHH# Gapabax
NepPeBOIHTCS HA OAHY NMO3HIHIO B CTOPOHY CHHMKeHHS.

[Mepexatouatens 2/1P umeer npa nonoxenus «Bneped» n «Haszad».
Ilpn naxaTun B noJoxeHuw «Bneped» mopaercs NMHTaHHe Ha KaTyll-
Ky 3JeKTpOnHeBMaTHYecKoro BenTHas BJIB, xoTophlit mogaer BO3AyX
B LHJHHAp NpHBOAA M peBepcHBHHii Gapabay KouTpoJJjepa NepexJio-
YHTCH B NoJoXKenue «Bnepeds.

[pu waxaTuu B nosoxenun «Hasads nopgaercs nuTaHWe Ha Ka-
TYWIKY 3JeKTponHeBMaTHueckoro Bewtnas BJH, xoropuil noaaer
BO3IyX B LMJHHAP NPHBONA. KOTOpHIH nepeBeneT peBepcHBHLIA Oapa-
Gau KoHTpoJlepa B nojioXenue «Haszad».

Mepekmouatens 2/1T umeer napa nonaoxenusi: «Topmos» u «O7-
nycx». Tlpy HaxaTHu B noJoXeHun «T0piao3» nOJy4yaeT nHTaHHe
KaTywKka BeuTHIs TopMoxenusi BT, npy Haxatuu B noJoxkesnd «O7-
nyck» BKIIOYaeTCs BeHTHJIb ortnycka BO.

Kuonka 2KC «C6poc» cny®ut pis GHCTpPOro nepeBosa KOHTPOJ-
Jiepa ¢ paboueii NO3HUHH B HyJIEBOE NOJIOKEHHE.

Kuonka KIT «llecok» cayXut pns BKmoyenusi Bentnas KJIIT,
OCYLUECTBJSIOUIErO YnpaBJieHHe NecOYHHILaMH.

Kuonka 2KO «Cron», BKJIIOYEHHasi NOCJAEIOBATENBHO € KaTylIKOH
pene PY12, noaponsieT OCTAHOBHTh AM3€Jb € NEPEHOCHOrO MyJibTa.
Ilocne octanoBku ausens ot kuonku «Cron» HeoOXOmMMO [0 M3MEHe-
HHS HMMEIOLIMXCH NOJOXEeHHH IITypBalla ¥ PEBepCHBHOIl  PYKOATKH
KOHTpOJIJIepa MalUMHHCTa BHKJIIOYHTE TyMOaep B27 «llyck-ocranoska
OJuseas» Ha OCHOBHOM NyJbTe AJf OTKJIOYEHHS annapaToB LUen 3a-
nycka nHsens.

B neasx noBHilieHHs yA0O6CTBa ynpaejeHHs TNEPeHOCHOH MyJbT
YCTAaHOBJIEH W Ha NpaBoil CTOpoHe KaGMHH MalUMHHCTA, neficTBHe nepe-
KioyaTesefi © KHOMOK KOTOPOTrO He OT/HYaeTcs OT ONHMCAHHOro BHILIE.

Llenu xaryuiex 31eKTPONHEBMATUYECKUX GeHTUNEL:
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senrusn BbE (cm. Buc. 148): saxum 12/4, npoBon 709, KOHTaKTH
1—5 nepexmovatens 2[111, saamguyThie B noJOXeHun ¢Boasuie», npo-
Bon 868, saxum 11/3, npoeon 718, xouTakTH 6 pasbema P6, mpoBoA
711, katywka sentuss BB, npoeona 633, 621, 759, 631, 317, aaxum
4/3;
senTurn BM: saxum 12/4, nposon 709, KOHTaKTH 2—4 nepekJo-
varens 20111, samkuyTthie B noJoxenun «Menowe», nposon 869, aa-
xum 11/4, nposon 724, xontakTw 7 paswema P6, npoBox 716, katyiu-
ka sentuns BM, nposona 621, 759, 631, 317, saxum 4/3;
~ eenrusn BAB (cm. puc. 150): 3axum 11/8, nposon 653, xouTak-
o [—3 nepeknwuarens 2/1P, zamkuyTHe B NOJOXeHuH <Brepeds,
nposop 628, saxum 11/10, nposon 757, KoutakTH 35 pasvema P6,
nposoa 789, katywka BentHas BAB. nposopa 759, 631, 317, 3a-
wum 4/3;

senturn BAH: saxum 11/8, nposon 653, KOHTakTH 2—4 nepexJio-
yarenss 2I1P, saamxuythie B nofioxkenun «fHasad», npoeon 629, 3axum
12/1, nposon 758, xoutakTH 43 pasbema P6, npoBoa 788, KatyilKa
sentuns BAH, nposona 631, 317, 3axum 4/3;

senturn BT (cm. puc. 148): zaxum 12/4, nposon 710, nepemniy-
Ka, npoBop 708, koHTakTH [—5 nepexkiwuartens 2[1T, zamMKHyTHE B
nonoxenud «Topmos», npoon 615, aawum 12/2, npoBopn 756, KoH-
TakTw 15 pasvema P6, mpoBoa 787, katywka euTtas BT, mpoBona
767, 632, aaxum 4/4;

sentusn BO: saxum 12/4, nposon 710, nepemuiuka, nposon 708,
KOMTaKTH 2—4¢ nepexmouarens 2/1T, samkHyTHe B noaoXeuuH «O7-
nyck», nposon 616, zaxum 12/3, npoBon 755, kontaktH 18 pasmema
P6, npoBon 778, Bentuan BO, npoBon 632, saxum 4/4;

sentunn KJIII: 3awxum 14/5, npoeon 859, knonka 2KII, nposon
861, saxum 12/5, npoBon 161, koHTakTh pasbema P6, nposon 201,
saxum 8/10, nposon 753, BcmoMmoraTeJbHHE KOHTAaKTH peBepcopa,
3aMKHYTHie B nojoxeuun ¢Brneped» («Haszad»), xkatyliKa BeHTHJS
KJIIT «Bneped» («Haszad»);

senturn BC: 3axum 14/5, nposona 859, 748, kwonka KT2, npo-
Boz 863, aaxum 11/9, npoBon 650, kouTakTh 34 pasweMa P6, npoBon
643, xatyuika sestuas BC, nposop 317, 3axum 4/3.

KontposbHbie BONPoOcH

. TMoka3ate Ha cxeMme, KaK OCYLIeCTBAAeTCA Halop MNO3HUMA C NEPEeHOCHOrO
nynbTa. :

2. Toka3aTe Ha cxeMe, Kak ocywlecTBaierca c6poc mosHuWA ¢ nepeHoCHOToO
nysibTa.

Fnasa 10 | OCHOBHbIE TEXHUYECKUE O AHHLIE
3JIEKTPUYECKOIO OBOPY JOBAHUA
HOBbIX TENJIOBO30B

IMpouzponcTeennbiM obbenHenneM «BopowmoBrpanTensoBos» oc-
BOEHO NPOM3BOACTBO HOBHIX TensoBosoB 2TI121 u 2T3136.

Tensnosos 2T3121. JIpyxceKUHOHHHH TenyoBo3 o6OpynOBaH ABYMS
nu3enb-reHeparopamu  tHoa 2B-90I wmomuocTe (O aH3esM)
5880 kBr.

DnexkTpuHuecKas Nepeaaya MOUIHOCTH NepeMEeHHO-NOCTOAHHOTO TOKA.
Ha xaxnoli cekunn ycraxoBien TaroBHit arperat A714, coctosumii u3
CHHXPOHHOTO THATOBOTO I'eéHepaTopa H CHHXPOHHOrO BCIOMOraTeJbHOTrO
resepatopa. PoTopn 060HX reHepaTopoB PACHOJNOXKEHH Ha OHOM Ba-
Jy B HMeKT oOLiHii Kopnyc. TArOBHIilI arperar coefiMHeHn ¢ BaJOM JH-
aesig yepes (paaHel Ha KOpOyce poTopa H HMEeT HEe3aBHCHMYK BEHTH-
Jsuuio. Taroewit renepatop paspmBaer MouuHocts 2800 kBT, npu yac-
tote 100 I'u, ero nanpsxenue 580/360 B, toxk 1520/2400 A, macca
8200 «xr.

Tarosuift snexkrponsuratens J]1-126 nocTesHHOro TOKAa € NOCJAERO-
paTeNbHHM BO30yXaeHHeM HMEeeT OINODHO-pAMHOE TOJBelHBAaHHE.
Bpamawupit MOMEHT €ro nepeflaercs Ha NPHBOJ OCH KOJIECHOH Haphi
yepea TOPCHOH ¢ AHapparMerHoil pe3nHOKOpAOBOH H 3yGuaToit MydTa-
MH. BeHTHISAUNA TATOBOTO 3JIEKTPOABHIAaTeJil HE3aBHCHMas, €ro Molly-
HocTb 409 kBT, nanpsokenne 548/725 B, Tok 820/620 A, macca 3600 kr.

Tennosos TI136. MakeTHwii o6pasen TenaoBo3a GHJ H3TOTOBJIEH
B 1984 rony. dnexTpuyecKas mepenaya nepeMEHHO-NOCTOSHHOTO TOKa
Tennopos o6opynoBaH yeTHpeXTaKTHEIM 20-UHAHHAPOBHM V-06pasHbIM
Ju3esieM, pasBHBaOUIHM MomiHocTh 4420 kBt. [Insenb sanyckaercs ¢
TIOMOLIBIO 3JIEKTPOKOMApeccopa, HarHeTAKLEro BO3AYX A0 JaBJICHHA
9 Mlla. Ha tennoBo3e ycTaHoBsieH TAroBHit arperat A713 V2, cocros-
IHHA M3 CHHXPOHHOIO MeHepaTopa M CHHXPOHHOTO reHepaTopa JEeKTPOo-
cHabxennss. CHHXPOHHHI TArOBHIl TeHepaTop HMeeT MOIIHOCTD
4080 kBT, wactory 100 'y, Hanpsakenne 770/525 B, Tok 1650/2270 A.
Tsrosble 3JeKTPOABHraTeNH NOCJAEAOBATENBLHOrO BO30OYMKIEHHS HMEIOT
OTIOPHO-paMHOE NOABELINBAHHE, ;

[NpousBoncTBentbtM  obbeauHeHneM «KosoMmeHckufi  TensoBo3o-
CTPOMTENbHEI 3aBOA» OCBOEHO cepHitHOE NPOH3BOACTBO MACCAMHPCKHX
ternsiopo3oB TII170. Cusopas nusens-reHeparopuas ycranoska 2A-971TI
COCTOHMT M3 uYeThlpexTakTHoro 16-umansnpoporo V-o6pasmoro amsens
2A-5[149 mouHocteo 2944 kBT M THAroBoro reweparopa nepeMeHHOro
Toka ['C-501A ¢ HesaBuCHMBIM BO30YyXICHHEM H NPHHYNHTEJNBLHOH BeH-
Tuasiumell. MowocTs TAroBoro resepatopa 2750 kBt1, Hanpsaxkenne
580/360 B, Tok 2Xx 1500/2X 2400 A. Ha TennoBose npuMeHeHa BEINIPS-
MHTeNbHas ycranobka Thna YBKT-5.
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Bneppuie B OTEYECTBEHHOM TeNJIOBOSOCTPOEHHH Ha TenJoBo3e
TAT170 npHMeHena cHcTeMa LEHTPAJH3OBAHHOTO BO3AYXOCHAGKEHHs
A8 OXJaXKAEHHS TATOBHIX 3JIEKTPOABHraTesed, TATOBOTO reHepaTropa
H BHIIPAMHTENBHOH YCTaHOBKH.

Ha nocnennux tensoBozax TIII70 ycTaHoBJEHE! TATOBLIE 3JEKTpO-
apuratenn DJI120A u B121A mowsocteio 413 kB, HanpskenneM
542/750 B u Tokom 830/600 A, maccoft 2950 kr. Taroebe 3J€KTPOABH-
raTes MMEKT ONOpHO-paMHOE MNojBelinBaHue. Bpamawuwui MoMmeHT
OT TATOBHIX ABMraTe/iell Ha OoCb KOJECHO napH nepejaercs yepes pe-
NYKTOp M TOJBIi BaJj, 3JaCTHYHO COEIHHEHHBIH C KOJIECHOH napod.

Onnocexunounnii Tenaosos TIII75 cnpoeKTHPOBAH H  TOCTPOEH
NpPOM3BOACTBEHHHM oObennHenneM «KolomeHCKHil TensoBO30CTpOH-
Teabkbll 3apoa». Ha tensnoBo3e ycranoBneH 20-UHIHHAPOBHIA Au3€/b
tuna 1149 mommoctsio 4420 kBT, npuMeneH TAroBHi arperat A713Y2.
TsroBLie 3/1EKTPOABHIaTENH NOCTOAHKOro Toka THna 1127 ¢ nocneno-
BaTelsHbiM BO30OyXnenneM MourHocTeio 586 kBT, nanpsxeHunem
715/980 B u Ttokom 890/650 A, maccoit 3100 kr. Tensnososz TITI75 oc-
HAILEH 3JEKTPOAHHAMHYECKHM PEOCTATHHM TOPMO30OM.

Ha BpsiscKOoM MalUHHOCTPOHTEJBHOM 3aBOJAE OCBOEHO CepHilHoe
NPOM3BOACTBO Ten10Bo3oB TIM2Y. TennoBo3 obopynoBan AH3e/b-re-
nepatopom tHna I1JI'-IM mowsocteio 882 kBr. Ha nem ycranoBieH
tsroBuii reseparop I'T1-300 BY nocTofiHHOro ToKa ¢ He3aBHCHMBIM BO3-
GyxneHnem W caMoBenTHaAuned. MowHocTs renepatopa 780 xBr, na-
npsxenue 645/870 B, Tok 1210/900 A, macca 4800 kr.

Taroeuii snektpoppuratens JJ1-118A noctosHHOro ToKa c NMpHHY-
nuTenbHoll BenTHasumedl. Mommnocts snexrponsurareas 105 kB, ua-
npsokenue 203/290 B, ok 605/424 A, macca 3100 kr. ;

JIIOQHHOBCKHM TENJOBO3OCTPOHTENbHHM 3aBOAIOM OCBOEHO TNpOM3-
BOACTBO TEIIOBO30B TIM7, npenHasHaueHHHX JJisi BHINOJHEHHS TH-
JKeJloft, ropo4Hoit M BHBO3HO# pabeTH. Ha tensoBosax ycraxobien 12-
UHIHHAPOBHI nu3ens THna 2-2J149 mommuocteio 1470 kBT,

DnekTpHuYecKas nepefaya NepeMeHHO-NOCTOAHHOTO TOKa COCTOHT H3
cHHXpOHHOro TsiroBoro reweparopa I'C-512 VY2, BunpaMuTensHON yc-
tanoBku YBKT-8Y2 u tsiroBux snekrponsuraresneit -120 A, Tsro-
Bhifi FeHEpaTOp HE3aBHCHMOTO BO30YKAEeHHs HMeeT MolHocTE 1470 kBT,

TsroBbi€ 3JIeKTpOABHTraTeNM NocToAHHOrO ToKa Tuna JJ1-120A ¢ no-
cieoBaTeibHLIM Bo36y)KneHHeM MolunocThio 135 KBT, HanpsikeHneM
205/360 B u Tokom 800/456 A. Tsroenle 31€KTpHYECKHEe MAIUIHHEI OX-
JaXAaKTCA OT CHCTEMBI LIEHTPAaJH30BaHHOTO BO3LYXOCHAOKEHHA.
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