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OHflEllltlHEHHbiW JAHCTitlTYT fllJEP biX JtlCCJIE.l(OBAHJAW 
JIAEOPATOPJAH HE~TPOHH vi 'l>l~3MKJtl 

B.KAMMEJI:O, M.IIAJlr!AJtl 

TitlPltiCTOPHhiW YCJAJil!ITEJI:O MOIUH OCT1i JlJIH PErYJil!IPOBAHl!Ifl 
lll1CJIA OEOPOTOB IJIJIJtl 'l>A3bl CEPBOMOTOPOB IIOCTOHHHOrO 

TOKA. 

Maoro npm6opoE m TexHMqecKmx pemeHm~ cy~eCTByiDT, ro~EHX 

~nfl TOro, qT06N CO~epmaT~ pa3HN6 napaMeTpN 3H6KTp~qeCKHX MaillMH 

+G 

D menaTenDHNX npe~enax mx sHaqeam~. Ham6onee MHorocTopOHHHM npm-

6opoM ms H~x HEJIHeTCH T1~pmcTop. Peryn~poEaHMe HanpHmeHMH, q~cna 

o6opoTOE ~JIM coxpaaeaMe s~aHaoro e o saaqeHMH, perynmpoBaHirte 

K03~~UH6HTa MOmHOCTH H perynmpOBaHM6 nonomeHHff BKnroqaiDTCfl B 

~ Kpyr np~MeaeHM~ T~pmcTopa TaKme, KaK ~ saMeHa meToK npm coxpa
<i-. 
~ H6Ht1t1 B03MOmHOCTt1 perynmpoBaHHfl qmcna 060pOTOD [ 2] • 
\<') IlmTaHM6 TMp~CTOpa MOmHO ocymeCTBHHT~ M TIOCTO HHHNM M nepeM6HHNM 

~ aanpHmeameM. 
(J 

Ha 06MOTKY B036ym~6HMH ~BMraT6 Jifl TIOCTOflHEOrO TOKa Henocpe~-

CTB6HHO, KOHeqao, TOHDKO TIOCTOHHH06 HanpHm6HM6 MOmHO EKJIIOqHT~, 

HO 6CJIM B ynpaBJIHIDmeM ycTpO~CTB6 ~C llOJI~3YIDTCH TMpMCTOpN, TO ~Jifl 

llMTaHMfl KOHTypa flKOpfl 3TO H6 06H3aT6HDEO. CMCT6Ma ll~TaHMfl BNllpflM

JI6HHNM nepeM6HHNM TOKOM nyqrue no~aeTCH perynMpOBaHMID, qeM 

H6ll0Cpe~CTB6HH06 llt1TaH~6 ITOCTOHHHNM TOKOM, TaK KaK nepHO~M-

qeCKM t13M6HHIOmeeCH Hanpm!t6HM6 MOaHO KaK 6N 11 paspeaaT~11 0 

llOMOmDID TMpMCTOpa, H TaKMM 06pa30M MOmHO peryJIMpODaT~ cpe~HIDIO 

MOmHOCTD ~E~raTenH. ,Z(pyroe 6on~moe npemMy~ecTEO nmTaHirtfl nepe

MeHHhiM TOKOM, qTO rameHM6, T .e • KOMMYTai.\Mfl TMpMCTOpa llpO~CXO~~T 
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ecTeCTBeHHhlM nyTeM, TaK KaK TOK nepMo~MqecKH yMeHDrnaeTCH ~o 

HYRH. HanpOTHB, npH TIHTaHHM TIOCTOHHHhlM TOHOM HeOOXO~HMO npMM8H8HH6 

npMHY~MT6RDH0M KOMMyTaUMM [ I,2 ) • KoneoaHMe MOMeHTa , qTO B03-

HHKaeT H3-3a cpeaaHMH nepeMeHHOrO TOKa, YM8HDilla6TCH ~0 npHeMne

MOrO 3HaqeHMH M CaMOM MH6PUH6M ~BMraTena. 

BH~ perynMpOBaHMH 3aBMCHT OT TOro, qTO TpeoyeTCH ~RH Harpy3KH! 

TIOCTOHHH~M MOM8HT HRM TIOCTOHHHaH MOmHOCTD. ECHM TpeoyeTCH pery

HMpOBaHM6 yrHOBOM CKOpOCTH TipH TIOCTOHHHOM MOM6HT6, TO TipH 

TIOCTOHHHOM B036ym~eHMH H3M6HMM HaTipHm6HH6 HKOpH OT H8KOTOpOrO 

ManeHEKOPO 3HaqeHHH ~0 HOMMHanDHOrO. llpH 8TOM yrnoBaH CKOpOCTE 

6y~eT paCTH OT HYRH ~0 HOMHHaHDEOM B6RMqHHM npH TIOCTOHHHOM MOMeH

Te. Ecnt-t npt-t TIOCTOHHHOM HanpffiK6HH11 Ha KHeMMax HKOpH OCHaOJIH8M 

B036ym~eHHe YM6HDill8HHeM TOKa B036ym~6HMH, TO MOmHO peryJIHpOBaTE 

yrJIOBYID CKOpOCTD OT HOMHHaJIEHOPO ~0 ~onycKaeMoro Harpy3KOM MaK

Ct-IMaHDHOrO 3HaqeHMff npll TIOCTOHHHOM nepe~aBaeMOM MOmHOCTM. 

EJIOK cxe Ma ycTpowcTBa HaoopameHa Ha pMc.I. BeJit-JqHHa Bb~O~

Horo ITOCTOffHHOrO HaiTpffm6Hllff O~HOWa3HOPO ~ByxTaKTHOPO MOCTOBOrO 

BHITPHM11T6RH HBHH8TCH perynHpyeMOM OT HYJIH noqTH ~0 MaKCHMaRbHOrO 

3HaqeHMH HaTipHmeHHH ITHTaHHH. nJiff 8TOPO H800XO~HMO M6EffTE yron 

3a~raEHH THpMCTOpOB '-2' , 1/Z' 
TIO COOTHOill8HHIO 

A ~ r1 _L. JL 
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( 3) , r~e - yron aa~t-traHM fl TMpt-tcTopoB 

OCrn,·n .- 3aBHCflmMi1 OT waaM HanpHmeHHfl TIMTaHl1fl 
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~ OT CXeM~ - M~H~MaHbH~~ yron 3amMraH~H. 

~nH ~ao6paEeaao~ Ha p~c. I cxeu~ z o~ao~aaHoro n~TaH~H (50ru). 

ITpo~aEOnbHOe ~aMeHeH~e yrna 3aEHraH~H T~p~cTopoE o6ecne~HEaeTCH 

ynpaEHHIOlnHU ycTpO~CTEOM~ .. J!JIH rallle H~H TMp~CTOpOE He Tpe6yeTCH 

HHKaKOe ynpaEXHID~ee ycTpO~CTEO, TaK KaK HanpHmeH~e ll~TaHHH 

yYeHblllaeTCH ~0 HYHH E KOHen Ka~~oro nonynepMO~a,TeM OaKUM . • ' 

ocymeCTEHHfl 8CTeCTEeHHYID KOMMyTanmro. 

PaCCMOTp~M pa60TY ynpaEXHIDme 0 ycTpO~CTEa Ha OCHOEe pMc.2. 

TpaH3J4CTOp ~ (T~na _rT308p) ynpa:BXHeT TIOCTpOeHHbU.l Ha TpaHSHCTO

pe ln(Q70IA) 6nOK~Hr-O~U~XXHTOpOM no~aiDmeM He06XO~HM~~ ~HH 
aam~raHHfl THpHCTOpOE TOK aneKTpO~OE ynpaEXeH~H qepea ETOp~qHyiD 

o6MOTKY S TpaaccJ]opMaTopa flm ~ ~zo~~ 1l;f), .11. • Kor~a 
aa EXO~Hyro TOqKy 9~ nona~aeT ynpaEnnromee (oTpzuaTenbHOe) 

aanpa~eH~e, Tor~a qepea conpoTzEneaze ~~ npoTeqeT TO~ 6aau 

TpaHS~CTOpa 7,6 yEen~qJ4EaromHH ero KOXXeKTOpHU~ TOK~ 9TOT 

yEen~qeHHHM TOK KOnneKTopa npoTeKaeT qepea conpoTmEnea~e ~ 

J4 6UCTp0 3apH~aeT KOH~eHCaTOp ; • TaKHM o6pa30M ~ E~OXHfleT 

ponb nepeMeHHoro conpOTHEneHHH, KOTopoa onpe~enaeT, KaK 6ucTpo 

nOEUlllaeT KOH~eHcaTop ~ noTeauman 6aau Tpaaazc~opa ~ ~o 

TOro ypOEHfl 1 KOr~a nocne~HH~ 3aaHr aeT THpHCTOpN. THpHCTOpU aa

mMraiDTCfl nonepeMeaao, pas E nonynepHo~e E 3aBijCJ4MOCTH OT Toro, 
. ' 

KOTopul Ha nmTaromHx npoBo~oE HMeeT nonommTenbHN~ noTeHuHan. 

Qqepe~HOH nponycKaromz~ THpHCTOp OCTaeTCfl 3~eHHNM ~0 KOHUa 

nonynepHo~a m nponycKaeT TOK HKopa. B Koauax nonynepmo~oE 

TpaH3J4CTOp ~ (~70IA) pa60TaeT aneKTpOHH~ nepeKnroqaTeneM 

Mem~y KOHUaMH KOH~8HCaTOpa ~~ • CJ4HXpOHH3Hpyromee nepeMeH-
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H06 Banpfl~6HH6 B6HHqHHO~ OKOHO 5B, flO~KHIDqeHH06 K TOqKaM ~ 

H 'G ;ztep~HT sanepTW TpaH3HCTOp ~ , KOTOputt CTaHOBHTCfl 

npOBO~fl~HM TOHDKO B KOH~ax nonynepHO;ztOB - KOr;zta CHHXPOHH3HPYID

mee HanpH~6HH6 y6I»Ba6T ;l\0 HyHH - H npH 3TOM paspH~aeT KOH~6HCa

TOp ~· B Haqane nonynepHO~OB 3anHpaHH6M ~ KOpOTK06 3aMhl

KaHH6 Ha KOH~6HCaTOpe f ycTpaHH6TCH H npoTeKaiDmHH qepes ~ 

TOK HaqHHa6T sapH~aTD KOH~eHCaTOp Jfr• C pOCTOM HanpHX6HHH Ha 

_F~ pacTeT HanpazeHHe H Ha 6ase 71} • Kor~a Hanpa~eHHe 6asbt 

OTHOCHT6HDH0 TOqKH ~OCTHraeT 3HaqeHHH OKOHO 6B (HanpHJK6HH6 

cpa6aTI»BaHHH ~6H6pOBOrO ~o~a~), TOK 6a3I» npHBO~T B ~6~CTBH6 

6nOKHHr-OC~HHHHTOp. ilOHBHHIDmH~CH Ha BTOpHqHOH 06MOTK6 5 TpaH-

c~opMaTopa aunnHTy~u B IOB H Kopoqe I S MRceK ~nHT6nDHOCTH 

HMnynDC qepe~ ~0~1»~ , 3aJKHr aeT oqepe~HOrO H3 THpHCTOpOB 

lftiJ) ) • 

EcnH Ha BXO~HYID TOqKy 9c no~aeTCH M8HDlli6 HanpH.6HHH, 

T • 6 • qepe3 7£; TeqeT M6 HDlliH ti TOK t TO KOH~6HCaTOp f aapH~aeTCH 

M6M6HHO qepes ~ H ~ • KaK BH~HO Ha pHCyHK6 3/a, HanpH

X6HH6 Ha KOH~6HCaTOpe .f , T .a • Ha 6ase ffl ;l\OCTHraeT 3Haqe

HH6 6B 6nH3KO K KOH~y nonynepHO;l\a. THpHCTOp B 3TOM cnyqae sa~-

raeTCfl TaK fl03;l\BO, qTO aMDnHTy~a npoTeKaiDmeH B KOHType HKOPH 

BOnHI» TOKa CTaHOBHTCH COBC6M ManeHDKO~o HanpOTHB, ecnH Ha BXO~ 

9C no~aeTCfl 60nDlli66 HanpHJK6HH6, TO KOnneKTOpH~ TOK TpaH3HCTD

pa J;;--,i 6ucTpo sapalKaeT ~) ~ cM.pHc .3/6). HanpHlK6HHe 6asbl 

TpaH3HCTOpa YfJ B 6onee paHH6M yqaCTK6 nonynepHO~a ):\OCTHraeT 

6B, HTaK THpHCTOp 3aEHraeTCH nape]\ ;l\OCTHJK6HH6M 90°-HOH ~a3I» 

HanpHX6HH6M nHTaHHH. TaKHM o6pa30M C03;l\a6TCH 6onDlliH~ TOK HKOpfl 

H BCH6~CTBH6 6onDlli6rO MOM6HTa ;l\BHraTenD BpamaeTCH 6btCTpee. 

TpaH3HCTOp 3 (THna rT308~) BbtnOnHH6T ponD orpaHHqHTena 

TOKa. Easa TpaH3HCTOpa J: ynpaBnHeTCH Ba TOqKe 9a H fl0T6H~H-
' 



(5KOM) TeM HanpH~eHHeM, KOTOpoe qepes o6mee 

SMHTTepHOe conpOTHBHeHme ~ y.MeHDmaeT TOK TpaH3HCTOpa • 

TaKHM o6paaoM MOEHO ycTpaHHTD onaCHUH pOCT TOKa, B03HHK8IDmHH 

npm nycKe ~nmraTenH HnM ms-sa TexHBqecKo~ OmH6KH. 

Bxo~Hoe Hanp~eHHe: 

nonHpHOCTD! OTPHUaTeHDHaH 

a~~nnHTy~a: .> 2n 

qacToTa: He 6onee 50 ru 

BxO~HOe COnpOTHBJieHme: > 18 KOM 

Buxo~HOH TOK (cpe~HHH): He 6onee IO a 

Buxo~Hoe aanpHxeHme (cpe~Hee): 220 n 

BUXO~HaH MOmHOCTD (cpeAHHH): He 6 nee 2,2 KBa 

YCHHeBHe MOmHOCTH (cpe~Hee): 4.106 

HanpHzeHme nHTaHmH: 220B, 50 ru. 
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FMc . 3 ~MarpaMMhl TMpMCTOpHor o npeo6pa30B3T6Rff 

- C6T6B06 HanpH*6HMe ; 
- HanpH~6HM8 ffKOpH; 
- TOR ffKOpH ; 

- TOqKa OTITMpaHMH ; 
- yroR~ OTITMpaHMH . 


