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KoMnneKc 11CTO'IHI1KOB n11raH11R KoppeKTI1PYIOL1111X o6Mc;>ToK U11KnorpoHa 

"Y-120M BKlliO'laeT 20 Wl1poKOA1180830HHbiX CTa611111138TOpOB noCTORHHOrO TOKa 

c MaKCI1ManbHbiMI1 roKaMI1 40CP.-600 A. B 1978 r. KOMnneKc sseAeH B 3K:cnnyarau1110 .. 

B lt1fl<l> 4CAH /1 1• K 1110HIO 1989 r. o6Lllee speMR pa6oTbl .11CTO'IHI1KOB KOMnneKca 

COCT8BI1J10 6onee 35 TbiC.'l8COBI2/. . 

0CHOBHQi;1 HeAOCT8TOK CT8611J11138TOpOB KOMnneKCa COCTOI1T B Kpi1TI1'1HOCTI1 
'· , ' I . , 

Hacrpoi;1KI1 HeKOTOpbiX 11x y3nos, 'ITO np11 nepeKniO'leHI111 Harpy3riK cra611nl13aropos 

rpe6yer nepeHanaAK11 3TI1X y3nos. 8ropo,i;1 HeAocraroK -11cnonb~OBaHI1e 8 rpaH311-

cropHbiX perynRropax 11 6noKax pesepca OTHOCI1.renbHO 6onbwo'ro i<onl1'!ecrsa cl1-

noBbiX. nonynp6BOAHI-1KOBbiX np1-16opoB, BKJliO'leHHbiX ·. napannenbHO · (OKOJ10 

200 Tp8H31-1CTOpOB • B K8>KAOM peryJlRTOpe 1-1 4 Tl-1pl-1CTOpa B Ka>KAOM nne1.1e' MOCT~B~-
.ro KOMMy.rar~pa 6noKa pesepca) • . .. 

./ 

UenbiO MOAepHI-138Ul-11-1 RBnReTCR noBbiWeHI-1e HaAe>KHOCTI-111 ynpollleHI-1e 3Kcnnya-
, . . ' 

TaUI-11-1 l-1CTO'IHI1KOB KOMnneKCa. 
8 1986- 1989 rr. AnA o6cy>KAaeMor.o KoMnneKca 6blim pa3pa6oraHbl, 113roroe

neHbl (20 KOMnneKTOB) 1-1 ~BeAeHbl B:JKcnnyaTaUI-110 cneAYIOLliHe HOBble Y311bl: l-1CTO'I· 

Hl-1K ~T8110HHOrO TOKS,. MOAY11RUI-10HHbli;1. reHeparop 1-1 AeMOAYllRTOp. 0THOCI-1TellbH8R 
~ . . . . .. . . 

Belll-1'111H8 HeCTa61-1JlbHOCTI1 TOKa 11CTO'IHI-1KOB KOMnJleKca C 3Tl-1Ml-1 HOBbiMI-1 Y3118MI1 

He npesblwaer s ycnosi1RX 3KCnllyi~rau~l1 1·10-3 or HOMI-1HallbHOro 3Ha~eHI-1R roK:a. 

KpoMe .roro,. 6bi11a. BblnOJlHeHa' pa3-

pa6orKa Hosoro · c1111osoro ya11a, 

. o6"beAI-1HRIOLllero rpaH31-1CTOPHbli;1 pe

ryllRTOP 1-1. 611oK pesepca .roKa. 8 nep

soi;1 n0110Bl-1He 1990 r, l-13rOTOBJ1eH 

onbiTHbli;1 o6pa3eU 3TOrO CI1110,BOrO 

y311a 1-1 Ha'laTbl ero l-1CnbiTaHI1R. 

'YnpollleHHaR 6JloK-CxeMa MOAep

H~31-1posaHHoro · cra61-111~3aropa roKa 

np11BeAeHa Ha. p11c.1. Cra61-1111-13arop 

TOKa BblnOJlHeH H8 OCHOBe TeXHI1'1ec· 

KOrO peWeHI1R, npeAllO>KeHHOrO B pa-
6ore131. 

Puc.T. YnpoUJeHHaR 6noK-cxeMa cTB-

6uilu3aropa TOKB. 
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L't3Mepr.nellbHbl~ :llleMeHT CT8611J11138TOpa npeACTaBnAeT C060~ M8rHI1THbl~ KOM· 

napaTOp (MK) nocTOAHHoro TOKa, coAep>Ka11.111~ 3Kp8HI1PYI011.111~ (C1) 11 pa60411~ (C2) 

MarHI1TonpoaoAbl. Ha pa6o4eM MarHI1TOnpoaoAe C2 11MeeTCA o6MOTKa B036y>KAeHI1A 

(W ) • MarHI1TOnpoaoA C2 c o6MoTKO~ W , pe311CTop R, nepabl~ (rB1) 11 sTope~ 
B · . ll 

(rB2) reHepaTopbl Bo36Y>KAeHI1A o6pa3y10T MarHI1THbl~ MOAYllATop. MarHI1THbl~ 

MOAYllATOp COBMeCTHO C AeMOAYllATOpOM (A) o6ecne411B810T npeo6pa30BaHI1e p83· 

6anaHca H.C. B nOCTOAHHOe Han.pA>KeHI1e, aen114HHa '11 3H8K KCiTOporo 38BI1CAT COOT· 

aeTCTBeHHO OT Be~I1411Hbl 11.3H8K8 pa36~naHC8 H.C. (TO eCTb o6pa3y!OT npeo6pa3oaa~ 
Tenb pa36a11aHca H.cJ . , ;.,; . . . 

MarHI1TonpoaoAbl C1 11 C2 oxaa4eHbl 113Mep11TenbHO~ (W1 ) 11 ~oMneHcaU110HHO~ 

o6MOTKaMI1, np11 3TOM KOMneHcaul1oHHaA o6MoTKa abmonlie.la~3 oTAeilbHblx ceKUI1~ 
(WKf·····WKn) C p83HbiM ,411C~O~ .BI1TKOB (1,2,4,8:16, ••• 512 BI1TK0B)'. C flOMOil.lbiO 

KOMMYT8TOpa (K) .CeKUI111 KOMneHcaUHO~HO~ o6MOTKI1 nOAKJ1104810TCA' K BbiXOAY 

11CT04HI1K8.3T8nOHHOrO TOK8 (L't3T). 

np11 pa6oTe CTa6..1n.I138TOpa H'a M8rHwronpOBOAbl C1 11 C2 Ae~crayeT HaMarH1141>1· 

B81011.18A c11na (H.c.) I W ·, rAe W - 4Hcno · BI1TKOB Korv1ne.lcaui10HHO~ o6MOTK11, 
. , . JT. . K .· . , · . K , . . . . • .. , . ., . , 

aKnl04eHHbiX a uenb 3TanoHHoro TOKa I • H.c. 1· WK ABnAeTcA 38A81011.111M ao3-
,. . 3T. 3.T.. : . , , . , 

Ae~CTBI1eM B cTa611lll-13aTope TOKa I • B·To >Ke apeMA Ha MarH~TonpoaoAbi'C1 11 C2 
... ' . . .. ,_ .. H . . ,. , .: .. , ·' . . ' 

Ae~CTByeT H.C. I wl. C03AaaaeMaA CT8611nl1311pyeMbiM TOKOM IH·.· H.c. IH w I HanpaB-
H . '- - .. 

.JleHaHaBCTpe4yH,C.I3T,WK. .·. , . _·' .. '.,. 

npl1 OTKJlOHeHt-111 seJ111411Hbl TOKa IH OT ,3aAaH_Horo 3H84eHI1A 'ao3HI1KaeT pa36anaHC 

H.C. ~OCTOAHHbiX TOK.oa.6.1W = IHWI - I~T.wK. YnpaanRIOil.lee HanpA>KeH..1e ur. nOCTY· 

na1011.1eeHa BXOATP8H311CTOpHOrO perynATOpa (TP); 11MeeT ABe COCT8BnR1011.111e: Un · 

11 Uyc· (Uy .~, Un +Uyc). 3AeCb Un .:-:- BbiXOAHOe HanpA>KeH~e. U11ci>poaHanorosoro 

npeo6pa30BaTeJ1A (LJ.An) 11 Uyc- BbiXOAHOe HanpA>KeHI1e' yCI1J111TenA nOCTOAHHOrO 

ToKa (YnT), Ha BXOA KOToporo nocTynaeT HanpA>KeHiile paccornacoaaH11AC ai.lxoAa 

npeo6pa3oBi1TellA pa36itnaHC~ l:t·C: notl: Ae~CTBI1eM coc~aan~l~)ll.le~ u;c TOK IH 113Me

HAeTCA AO TeX nop, noKa BeJ111411H8 pa36anaHCa H.c: He. yMeHbWI1TCA AO sel111411Hbl 

Ae~CTBYIO.Il.lero_ paccornaco~aHI1A ,.6.1Wn . KOHTypa cTa6~nl13aU1111; Beni.14~Ha .6.1Wn 
np11 60nbWOM YCI1neHI111 B KOHType CTa611Jli138UI111 11MeeT npeHe6pe>KI1MO M8J10e 3H84e· 

Hl1e, n03TOMy 
; ~. ,., 

IH =I w /Wl. . 3T. K 
(1) 

MarHI1THbl~. MOAYnATOp pa6oTaeT a pe>KI1Me so36Y>KAeHI1A.'AaynollAPHbiMI1 11M· 

nynbCaMI1; 06MOTKa ao36Y>KAeHI1A W8 Mari-!11THoro MOAyllATopa·noAKl1104eHa 4epe3 

pe311CTOp R K BbiXOAY rB1.11 HencicpeACTBeHHO K BbiXOAY rB2. reHepaTOpT81 11Me

eT 48CToiy F 1' .<~a~OTa reHepaTOpa' rs2 Bbl611paeTCA paBHO~ F 2 := F 1 /n, 'rAe n = 

= 1, 2, 3 .. : (B npoCTe~WeM Clly4ae F2 = Fd. B J11060M Clly4ae rB 1 Iii rB2 AOll>KHbl 

6b1Tb c...iHxpoH~311pOB8H.bl_ (Ha 6flOK·CXeMe p11C.1 uen11 CI1HXpOH1138U1111 He noK838Hbl). 

· reHepaTOp rB1. Bblpa6aTbiB8eT OTHOCI1TeJlbHO KOpDTKI1e 11MnyllbCbl TOK8 06ei1X. 

nonApHOCTe~ (r · :< 0,1 T, rAe T .::. AJ111TellbHOCTb i.1MilyllbCa, T- nep110A no.BTope-
.... ·II··--- · H 

· H11A · 11MnyllbCOB),, aMnl111TYA8 \ m KOTOpbiX AOn>KHa YAOBneTBOpATb . ycnOBI110 

2 

" ,, 
'}t 

I 

," . 
( 

llnlWB ~ 2IHHOMWI, (2) 

rAe WB - 411Cno BI1TKOB 06MOTK11 B036y>KAeHI1A. np11 BblnOnHeHI111 3TOro ycnOBI1A 

BbiXOAHaA CT8T114eCK8A xapaKTep11CTI1Ka npeo6pa30BaTenA pa36anaHca H.C. (nOA KO· 

Topo~ noHVIMaeTCA 38BI1CI1MOCTb BbiXOAHoro HanpA>KeHI1A AeMoAynATopa A oT pa3-

6anaHca H.c: .6.1/N = IHW1 • I3TWK) He 11MeeT "nO>KHbiX" Hyne~ so seeM pa6o4eM Al1a

na3oHe peryn11pOB8HI1A TOKa CT8611ni138TOpa. 

KaK cneAyeT 113 ycnOBI1A. (2), 60~bWOMY HOM11H8nbHOMY TOKY CTa611n113aJ1111 CO· 

OTBeTCTByeT 6onbWO~ ypoaeHb B036Y>KAeHI1A MOAynATOpa. 0AH8KO np11 T8KI1X yc

nOBI1AX B036y>KAeHI1A (60nbW8A aMnni1TYA8. np11 OTHOCI1TenbHO Mane~ AJ111TenbHO· 

CTI1 11MnynbCOB TOKa B036Y>KAeH11A) Ha BbiXOAHO~ CT8TI14eCKO~ xapaKTepi1CT11Ke npe

o6pa30B8TenA paJ6anaHca H.c. noABnAeTCA MepTBaA 30Ha 131. AnA npeo6pa3oBaTeilA 

pa36anaHca H.c., BblnonHeHHoro Ha MarH"'!TonpoaoAaX 113 nepMannoA 79HM c pa3Me

paMI1 70x50x10 MM (11MeHHO T8KI1e M8rHI1TOnpOEWAbl 11CnOnb3YIOTCA B MarHI1THbiX 

KOMnapaTopax o6cy>KAaeMOrO 3AeCb KOMnneKca 11CT04HI1KOB), MepTB8A 30Ha Ha· 

6JliOAaeTC,A y>Ke np11 1
1 

W > (50(};-_ :'1000) 8MnepB11TKOB. . m B 

MepTaaA · 3oHa Ha BbiXOAHO~ cTaTI14eCKO~ xapaKTep11CTI1Ke npeo6pa3oaaTenA 

pa36anaHCa H.C. ycTpaHAeTCA, ecn11 H8pAAY C B036y>KAeHI1eM OT rB1 BBeCTI1 AOnon

HI1Ti!nbHOe B036Y>KAeHI1e MarHI1THoro MOAYnATOpa 11MnynbC8MI1 0THOCI1TenbHO Ma· 

no~ aMnni1TYAbi 11 OTHOCI1TenbHO 6onbWO~ An11renbHOCTI1 (no cpaBHeHHIO C napa MeT· 

p8MI1 B036y>KAeHI1A OT rB 1) • '3TO, AOnonHI1TenbHOe B036y>KAeHI1e o6ecne411BaeTCA 

OT reHepaTopa rB2. 

reHepaTOp rB2 Bbipa6aTbiBaeT nepeMeHHOe HanpA>KeHI1e CI1HYCOI1AanbHO~ cpopMbl 

11 pa6oTaeT B pe>KI1M_e 11CT04HI1Ka TOKa. AMnni1TYA8 12 m TOKa, Bblpa6aTbiBaeMoro 

rB2, rpy6o AOn>KHa YAOBneTBOpATb ycnoa1110 

1
2

m W
8 

:< 1(};-50 aMnepa11TKOB. (3) 

Ha PI1C.2 npeACTaaneHa npi1HUI1nl1anbH8A ex eM a reHepaTopa B036Y>KAeHI1A rs 1 

11 AeMOAYnATOpa A. reHepaTOP rB1 BblnOnHeH Ha OCHOBe TI1P11CTOPHOro MOCTOBoro 

11HBepTopa (T11p11CTOpb1 VS17VS4) 11 TpaH311CTOpHoro (VTHVTB) cpopMI1posaTenA 

l-1MnynbCOB 3anycKa 11HBepTopa. Ha BXOA Tp8H311CTOpHOrO cpopM11pOBaTenA nocTynaeT 

CI1HYC011AanbHOe HanpA>KeHI1e (6 B, 50 ru) OT cneul1anbHO~. o6MOTKI1 Cl1noaoro 

Tp8HCcpOpM8TOpa 6noKa ni1T8HI1A·. 8 MOMeHTbl n~peXOAa C11HYCOI1A8nbHOro HanpA>Ke· 

HI1A 4epe3 Hyneaoe 3Ha4eHI1e cpopM11pyiOTCA 11MnynbCbl, KOTOpble nocne yc11neH11R 

no M011.1HOCTI1 noAaiOTCA 4epe3 pa3Aeni1TenbHbl~ KOHAeHcaTop CB Ha nepai14HYIO o6- . 

MOTKY TpaHccpopMaTopa T1. C ero BTOpi14HbiX OfiMOTOK 2, 3 11 4 11MnynbCbl 3anycKa 

nocTynaiOT Ha ynpaanAI011.111e JneKTPOAbl T11pi1CTopoa 11HaepTOpa. A110Abl VA6-VA9 

npeAOTBP811.1810T nOA84y Ha ynpaBnA1011.111e 3neKTpDAbl Tl1pi1CTOpOB 11MnynbCOB OTp11-

U8TenbHO~ nonApHOCTI1. . 

BbtBOAbt nepeMeHHOro HanpA>KeH11A 11HaepTopa 4epe3 KOHAeHCaTOp C7 11 pe311C· 

TOp R23 nOAKnl04eHbl K BblXOAHbiM BbiBOA8M rB 1 (COOTBeTCTBeHHO BbiBOAbl 2a 

11 Ba - UB036.>. npl1 3TOM pe311CTOP R23. BbtnOnHAeT cpyHKUI110 pe311CTopa R 

3 
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Puc.4. npuHqunuanbHaR cxeMa rpaH-

3UCTOpH020 pezynRropa u 6noKa pe

eepca roKa. 

·L 

,J 

~ u,f 

Puc.3. npuHL/unuanbHaR cxeMa uc

TO'IHUKa 3T8flOHH020 TOKa. 

VTZ +Ub>lnp. 

-u..,"P· 

HYI1A · COCTaBnAeT ( 1 0-30) •1 0- 3 aMnepSIATKOB. 4yBCTBI1Tei1bHOCTb KOMnapaTOpOB 

pasHa -0,6 8/aMnepBIATOK. , 
Ha p111C.3 npe.a.cTasneHa . np111H_U111nll1anbHaA cxeMa 111CT04HII1Ka . 3TanoHHoro TOKa 

Ha HOMIAHanbHbiH TOK 1A. Co6CTBeHHO CTa6111I11113aTOp TOKa COAep>KIAT IAHTerpailbHbiH 

cTa6111I11113aTop HanpA>KeHIAA A2 (MA7805) 111 3TanoHHbiH pe3111CTop R2, sbmonHeHHbiH 
1113 MaHraH~1Ha. Ha BXOA CT86111I11113aTopa TOKa no.a.aeTCA H·an pA>KeHIAe 15 8 C BbiXOAa 
CTai5!11J11113aTOpa HanpA>KeHIAA, · KOTOpbiH COAep>KIAT I'IHTerpanbHbiH CTa6111I11113aTOp Ha
npA>KeHIAA A 1 (MA7815) 111 TpaH3111CTop·VT1. nMTaHIAe 111CT04H111Ka 3TanoHHOro TOKa 

OCyLUeCTBJlAeTCA OT HeCTa6111J11113111pOBaHHOrO 111CT04H111Ka • nOCTOAHHOr'o HanpA>KeHIAA 
24 B. 3neMeHTbl VT1, A 1 111 A2 ycTaHasniABaiOTCA Ha pa.a.IAaTopax c' B03AYWHbiM 
OXJla>KAeHIAeM. 8 ycnOBIAAX 3KCnnyaTaUII1111 HeCTa6111I1bHOCTb 3Tai10HHOrO TOKa He xy>Ke 
1·10- 3 • . 

Ha p111C.4 npeACTasneHa np111HU111nll1ai1bHaA cxeMa CIAI10BOrO V3I1a Ha HOMIAHaflbHblH 

TOK 400 A, co.a.ep>KaLUero TpaH3111CT0pHblH perynATOp 111 CIAI10BYIO 4aCTb 6noKa pesep
ca. PerynATOp BblnOnHeH. Ha TpaH3111CTopax VT27VT5. mna. TT256-160 .. Konll14eCTBO 

BKI1104eHHblX napannenbHO TpaH3111CTOp08 3aBIACIAT OT HOMIAHaJlbHOrO TOKa perynATO· 
pa. C111nosaA 4aCTb 6noKa pesepca BbinOnHeHa Ha Tll1pii1CTopaxVSHVS4 T!Ana T956-400. 
nonynpOBOAHIAKOBble np11160pbl ycTaHaBniABaiOTCA Ha paA!AaTopaX C. BOAAHblM oxna>f<~ 
.a.eHIAeM. C111nosoi1 y3en pa3MemaeTCA s KapKace, IAMeiOmeM ra6apii1Tbl 500x350x200 MM. 

TpaH3111CTOpbi 11 TIApiACTOpbi yKa3aHHblX Tl'lnos npo1113BOAATCA s 4Ccl>P. 
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