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._ B- -r:i~-¢poaoll ~exHKKe K·rparoT 3HaqKTellh·Hyto pon& ¢eppKT-.c:tKO.c:tHhle pacnpe.c:tenKTSnK 
·· _ -- -.it 2/ ·_ - . . . i2 S! 

TOK8 , ' ·• -KOMMyTaTOp_ KMnyn&CHO!"'O TOK8- llBfill9TCll qacTHblM cnyqa~M 9TKX CKCTeM '.: );· 

B paMK8~ STOll pa60T~ 06CylK.U89TCll HOBOS peweHKe KOMMyTaTopa TOKe. Oepe.c:t OUKCa-

-·. HK9~ 'pa60Tbl 'KOMMYTI!.TOpS: Kp8TKO paccMaTpKB'aiOTCll npKHUKU .uei!CT8Jiill K, pa3nKqHbJ9 

TKnbl pacupe.c:tenKTenel! TOKe. 

1.1 . CacTeM~I .pacnpe.tJ;e.'nKTenel! TOKe 

II B03MOiKHbiX B9TB9JI .. K Hanpi!.Bfi9HK9 .B H99 TOKe Ot:{HO!"'O !!MUYfibCHO!"'O 

·'' · KCTOqHKKa. Bb160p BSTBK .npOKCXO.UKT no HHcP0PM8UKK,- KOTOpag nK60 nep.e.c:taeTCll B CHC-

_\ _. 

TeMy/nepe.u,Ka>K.c:tbiM_ UKKnOM ,paf:loT&I pacnpe.ueim:T~nll, nH6o 38cPHKCKpOB8H8 iJ CKCT-eMe. 

PacnP,e.c:teliHTGIJK _TOKe_ pa36KB8IOT0ll Ha .c:tBe rpynnbl: a/' H9IWCp.9.UCTB9HH~Ie H 6/KHB9pc

fi~9J CHCTSMhi. 

Pa6oTy Henocpe.c:tCTBeHHoll cacTeMbl MO>KHo paccMaTpHBaT& Ha ocHoaaaaa pacy.HKa 

l!i. ··Ha pac; Ia noKaaaHa cacTeMa _c 3 aeTBllMH; 4>ep_pKTOBble cep.c:teqHKKK MarHKTHbiX 

. aneMeHT_OB .?6nl!..c:t8IOT npllMOy.:.·on&HOil neTnell !"'KCT.epeaaca. Ha K8>Kt:{OM cep.c:teqHKKe Ha-

;co.c:tKTCll TpU: oGMOTKK w_t , w2 ,_ w3 • VIa aKX wt 'Haa&~aaeTcll o6Mo'I'Koll no.c:tro-

TOB_JtH·, , w_2 _; o6MOTKOl! onpoca H . __ w 3_ - ilanpaangroruell o6MOTKOll. 

UKKny pa6oTbl npea-

1 . G 'oKOHqaHH9M UHKfiil. UO.c:t!"'OTOBKH cpa68TbiB8IOT. O.c:t~ 

G H 
l_ 

G t noaroToBiieH-

Hblil cep:zi'e.tHait' Bbiii,OnaireT nepexo.c:t l .. o; r1pa aToM B ero HanpasnHroruell o6MOTKEi 

Hli.tiy-uapyeTcll' ,Hanpg>KeHK!'", 

_B,eTB!I •. '!' aKKJ o6pa30M, TOit 

se:Ta&. _.C oKoaqaHHeM uaKna 

KOT0p09 381IHpaeT BC9 t:{KO.c:tbl, 38 .HCKfitoqeHHElM B&I6paHHOil 
' ~ . - . I . . . - . 

reilepaTopa · G 2 npaxo.c:tKT no_nHOCT&·ro q~pea" Bb16pal1Iiyro 

pa6oT,!>J BCe ~ep.c:t~~HHKH C,HOB8 H8XO.c:tll~Cll B nepB6Haqalib-' 

·-'~OM COCTOllHHH 0 • YcriosHe- npaaan~Holl pa6oTbl pacnpe.c:tenaTenH aaKmoqaeTcll a Tol"',-

q'ro aao.c:tbl _aea&~6paHiiblx- _BeTseit .tton>«H_bl_ nony'iaT~ aanHparomee Hanpsr>KeHI{Ei c Haqana ' 

H .c:tO KOBUS KOMMyTiipyroru~r~ HMnyn&c,a reHe;paTopa ' G2 
' . -1 :" • 

r~HepaTOpb! MQ>KHO 3aMeHHTb· H, OT.U91Ib·H~IM reHepaTOp_OM, i(;aK- IIOKa-
~; ""(··· 

H8 · pHC,. 115. 
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VlHBepcH.B!it BapKaHT paC.Dpef:(e/IHTe/ISI TOKa: fl,-OKa3aH Ha pHC •. 2. BHa'I~ne· Ka'>K:o;blit· 
' ' '' . ... 

CSp,ile'IHHK HaXO:ll!{TCi! B COCTOSIHHH 0 •• f10:lll"OTOJ3K8 Cl!ICT9Mbl,: UpOHCXO:llHT ·TaKHM >Ke 
. \., . ' . '. . . . . . . 

o6pa"l<;>M, ·xax K B cny'lae. Henocpe:llCTBeHH·oa cHcTeM&I, _T.-e. !'repeMar\'K'IKBaHKeM·. cep_o:eq-

HHKa l;lbl6paHHOii BeTBH- B COCTOSIHHe 1 • Bo. ,BpeMH ,UKKlla pa60Tbl c·paflaT~Bii~T ;-~:ll~O;-

~peMeHHO reHepaT?P¥ G1 H 

·cTBK'e reHepaTopa onpoca -G 
l 

G2 Ho .B OTIIH'I,~e \OT Henocpe,acTBe'HHOit .cli'cTeMbl ._o:eii:-·· 

':3:ll9Ch -r.akoB·d, qT,o cep:lle'IHHKH JiOIIlKHbl CoB·eplllHTb ne-

pexo.(l 0-- _, 1, 'l;aK 'ITO BO BpeMSJ uH*na·.-pa6o.~I>I nepeMarHK'IHBaroTcH• cep_o:e~mKKK _iieB&r6-

.·.· 

. pa~Hb;X •Be.TBeii, Bcne.ci:cTBHe. 9TOI"O TOK l"~~epa'i'opa -~- npoTE!KlleT /IK'Wh qepe3 ~bt6pall--:. 
, . · .. · . _ ' 2 :- • ' ! . " . · _ ,-

Hy!O BeTBb, f1ocne llKK/Ia pa60Tbl HHBii!pCHOii. CHCT9Mbl <;:ne_o:ye.T :llOflOllHHTeitbHblii IIKKll, .B· 
I . . . . - ·. \. ' 

Te'!e·HKe KOTOporo .Bee. cep_o:e'IHHKK 'BOSBp,BW:B!OTCS! B nepBOH·a'l.a/IhHOe ·.COCTOSIHHe. 0 . . . . . \ 

Vf HBepCHaSI CHCTeMa TBK>Ke MO>KeT- •pa5oTaTb C _.OJiHHM -~_eHepaTo'poM., 

LlBa Tliua pacnpe.~:~enKTeneii TO!<a HBUSIIO:rcsr ·upHHUHJ!HaJibHo paBiloueHHbiMH-,-_-H~ '!Ja 

. !paKTKKe. KHBepc-HaSir QIJCTeMa. H¥_eeT 6oirblll'Ke npeK;..yui~CTBa,' B /IK't;epaType/4/ KMeiOTCH . . \ . . 
yTBeP'"MHKSI, 'JTO ocyw:epTBneHHe .• nenoqie_o:cTBeHHoro ·pac.Iip_e_o:enHT-en.sr :roxa npK_ ··n > .2 •. '·. 

.' SaTpy :llHHTe/IhHO. :on&tT.bl, npoBe_o:e~Hbie B CBS!SH _'C paspa~OTit~ii . .c(aH'I!QI"O.' KOM·MyTa;op.a, . . . .. . . I 
llO.ll TBep:llHllK !;iTH yTB.ep>K_o:eHK·SI,, 

f1pH'IHHbl SaTpy·.AHeHHii, · J!OS!B.llS!lOW:HX~S!' llpH 'npaKTH~ecttoM ·"ocyllJeCTB/IeHHH fienocpe_ll

C~BeHH.Oii. CHCTeMbl, S~K/IIO'I~!PTCS! B .TOM,. 'ITO llpH pa5oTe STOii CH'CTeM~ SHa'IH~em;H-~~-- . 
• r •• '\ ' • • .' • ' • ' .'•,' 

MolliHocTb npoxo_o:wr. qepes uenh _ o_npcica. 3'ro o6c'rciSi~Eln~·c'TBo srBirsreTcsr H~TdiJ:-HKitOM. ¢ax-

TcipoB, KOTOpble npOTKBO_o:eiiCTJ3yKi·r" a!fllfle-KTY. pacnpe_o:eneHHil T~Ka.-. 'A. llpH paGoTe HHBepc_; · 

HOii ~HCTeMbl qepeS l!Gllh onp,o~a--~--~W:HOCT-b He ~epe·_o:~eTC~j ·H no'STO~y snec_i:' H~T :;;:bll~~~--
yKaSaHHOrO: H~:llOCTa;Ka, TaK 'IT_O ST:( --CKCT-eMy _M_O:lKHO· _ 6ea; 'rp__:( A~QCTeii' ITOCTpOHTb . C /IIO-

6-biM 'IHCllOM B-eTBeii. 
·~. 

1.'2 _ KoMM-yTaTopb! HMI!yllbCHoro TOKa 

.zie'l:HHKH - B C.OCT.OfiHHe 0 • ·nepBbiM- cpa5a 

HaxoaaBlllHllcH .8 cocTOSIHHH-- 1 , coaeplll a'e1 

eToro · cepae>rHHKa HHAYIIHpye'i-cH nanps:>Kenue 

-BCell; BeTBeii, sa KCKIIio'l:eHa'eM 1-oii B9TBH, ·sa 

paTopa A .npoxoaH-T nomioCThl!l >repes -BeTBb 

. COCTO~HBe 1 , 
. 11 -nepBbllt_ cep.lle>'Inax, ·_ HaXOJlf. 

Cpa5aT&IBa·eT -I"el!epaTop -B. Ha OCHOBal!HH a1 

-'l:HTb, 'I-TO_ ero -TOK UpQXO.llHT >repes B-9TB&-
2 

_TOHHHe -1 BTopoll cepae>rHHK- Ha ·w:Hl!e 'renepa~ 

·nocne nepexo)la J -+ 0 noc nea11ero cep.ll' 
i . • 

nepB-blii c'ep)le,'IIIHK1 H- 9THM 3aKaH'l:HBaeTCH DO/IH 

BeTBeJt CHCT9Ma HMeeT n -y'CTOii'l:HBbiX .COCTOJ 

Iionhueaoif nepec>reTIIoii- cxeMo,it • 

f1pH _ lfCDO/IhSOBaHHH_ KOMMy.Topopa TaKOI"O 

II'H'e 1-pa CBOACT~a, KOTOpbie ~oryT oxasaTbCH up 

a/ ero MOlKHO o~yw:ecTBllS!Tb TO/IhKo' C qe• 

5/ ~/IH ero pa56Tbl He05XO:llHMO · npHM9HSIT! 

·B/ OH pa5oTaeT' no npHHuKny 'lleuocpe)lcTEi 
,- :. /." 

·2 .• KoMMyTaTop TOKa_HE 

.lJ.IIH ,YCTpaHel!HH YKa3aHHblX npo5neM paspa1 

KOMMyTaTOp pa50TiHiT UO llpHHI!Huy pacupe_o:enHTE 

ocyw:ecTBHTh C III05.blM /aHa'IHT, H C l!e'l:eTHbiM/ 

KO O.llHH l"8l!epaTop. 

, . - CXeMa· KOMMyTaTOpa- C 3 B9TBHA41t TOXa UOK 

K OMMyTaTOp' TOK'a SIBIH!9'TCSI O;llHKM 1/s BapKBJ;!TOB ~KC,'I'e!M pacnpe_o:.ernjTene~_ -Toxa, ·. · llpHKa:ll/I9:lKaT aBa "-eppKTOBbiX_- ce .. • 

~ ' . ,_ 

. · . - . . . . · · · . • · · . : i · · _, . · "' P:lle>ruHxa. CepJ:1 
no_o:roTOBka ·x_oToporo· Tpe6yeTcil :TOJibKO ·oaKH paa. ~c6poc/. Bcne_o: sa_.._aTHM n~c~eao_Ba-"-, · !!eM; PH.lly I co o5osna>rel!HeM K !Ia Pllc,-4/. cox 

llOCTpOeHKeM CHCTeMbl. VfsBeCTHO.e--:Hs /IKTe- 5opa BeTBeit, a cep_o:e>rl!HKH HaX . . .. . .-, 
· · · . - · ' 0:llHW:H9CH B HHl 

TertbHOCTb Be:rBei1 -onpe.cte/ISI~TC>.- llOI"H•'IeCK-HM 
' - . - . /2 3/' 

"paTypbi penreHne KOMMyTaTopa" ' ·, noKasaHo Ha pHC. 3 ~ K'a'Iet;TBe npKMepa c/6 BeTBS!~ UOIIHHIOT !flynxuHH npu 3anHc~ STolt HHctio~Manlili.- 1 
irHeT· aaaa>rt 0 - . · • · - . -

. . upo<;:a, a C .llPYI"OK CTOpOI!hl, o5ecn MH 'TciKa. KOMMyTaTOp pa60T!!~'!' no. n(pHHUFtlly Heimcpe}ICT_BB-HHbi-X' .CH<;:TeM .-
.">... '· ' . . . :··\ . . '. .' ' • • .• 

KOMr..t)"TaTOpa XapaKTepHO, 'IT'O OH- BKll!Q_'Iae'I'· Ha BeTBK.·_,~·:-6 TOK_ He OElHOI"O, 

1ln11 ·a:I'orQ 

a a13.y~ r·e'H!"- ae'll!HKK PH.Ila c UO/Iy'l:aiOT TOKOBOe CME!W:eHHE 
nooqe_pe.ctHO • '.!l-'i!iiCTBHe re_ueoaTOpOB- TaiWBO, Hapnoe cocTosr8He STHx_cepae>rHiiKoB. 

'IT-O OHH 'Iepes o6MOTKY" W 2 

MOTKY WI - Ha nepexoa o· _, I'. 

· Bo BpeMI! c6poca cep_o:e'IHHK; ,liaX'ci.b.-SilllKllcsr· Ha -ne:pece'le-J:IK-11 BeTB'ii 

TBIIhi!Oii ··wHHhT reHepaTopa ·'A,'- nepeMarHK'IHBaeTcSI 'B cocTOS!HHe. 
\ ' 

4 
'} 

y 

PaccMoTpHM pa5o:ry KOMMyTaTopa •• f1yCTh Bl 

COCTOSIHHH 
, 'a· OCT_a/IbHbie .,. B -_-COCTOHH.HH 

-I'K ropKifoH- -- pac. 4/ 'laCTh HMnynbca reHepa'ropa BbiHy.>K_o:aeT c 1 •· .. v • 

, -a .'ocTanbHbie ceip-Tax Iiax cep.iie'Il!HkK 1 .HaXOJ:tHTC,II ·y:>Ke ,B COCTOSl 
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roKa. n,q.Kaaaa: .Ha pn:c. 2. Baa'<t~ne· Ka:)l{nblll

.noLU'OTOJi!KS ~~cTeMbl,. npoHCXOJlHT ·T.SKHM >Ke 

)j! cacTeMbi,'. f.e. nepe-~a·r~H'IHBSHHeM. cepne:-

• Bo. ,speM!il . ~aio're paGdTbi : c·pa6aTbiBarT 'onao:'

oTnH'IH·e ,oT Heinocp1ncT'B~HHOil .ckcTeMbl. 'neil,-- . 

koso, '<ior,~ ~~p:Qeqai!KH. rion>K~bi cos,epw~Tb ixe-( 

•SOO.TJ:,l nepeM'apHH'IHBS!OTC!il_' cepneqHHKH .. HeBbJ6• 'i 

aepaTopa ~2 ·npoTeK~eT ~·wf> ,qepe3 BbtOpall-:-_:_ 

i! cn:cTeM!il. cnenye.T nonOnHHTe.~bHblil JIHKil, .B·- . 

·o UlB!OTC!il B nepsoa'aq:a~aoe'' .. cioCTO!ii'HHe. 
. . •· \ I • .... .,, 

la60T.8Tb c oJiHHM ['eHepSTOpOM. 

!ii!O'I'C!il 'npiaun:nHallbHO paBHOUeHHblM:!i HO '!18 
• : ·· " 4 n:Me!OTC!il w'n:e iipeHMYutf!!CTBe.. B nn:TepaType .. _ 

~ncTBeHHO!"O p~c'np~'ne~n:Tell,!il. TOKB npH ·. n > .2,.' 

·.:15oTK~il naaaQro KOMMyTaTopa, cB,!iiS.R -c paapa_. _ 1 

=g· npa' ~paK.Tn:~ecKOM. :·ocymecTanea~a Fienocl'eJl~ 

'ITO J;IPH. pa6oTe, STOii clicT_eM.bl ~H8'1HT9.J:lbli~~-

3TO o6c'i'dn'renbCTBO !i!Bil!i!eiTC!il 'HCTO~HillCOM. <t:J~r 
. . · · · · ·: ·. ·'i. »H paGoTe aaae.pc-:-· 

i 
.. ! 

KTY pacnpene·neaa!il TOKa._ n,. . .: ... . ·. . 
· · · 3 nec.i·' ReT ·.Bhi·we_ .__:·-

:Tb He_ ~tepe'na,eTC!ij H ndSTOMY 

.·_:_ 

/. 

Lfe'IHHKH - B CoCTOSIHHe . • · riepBbiM 'cp~;~6aT~S:eT !"eaepa-rop . ·, . A· , H cepne'IHHK~ 0 
. ·· . . 

aaxonaswalics .B cocToSIHHH· 1 1 COB9plll8eT nepexon 1 -+ 0. Dpn:· STOM B OOMOTKS IV 
' 3 

.H8Upli>K9HH_e T8KOil. UOilllpHOCTH H B9nH'IHHbl,. 'ITO JlHOJlbl · 

'scex; _BSTBell:, a a. HCKillo'I9HHeM' l-oll BSTBH, 'aanH-paiOTCH, Tax 'ITO HMnyllbCHbill: TOK reae

P;aTopa A npoxon-H-'1' UOilHOCTbiO qepea BSTBb l. ~THM TOKOM nep~Ma!"HH'IHBaeT,CSI B 

. COCTO~H·IIS .1' .H· nepBbill cepJleqan:K, ·_liaxo.!illlllHllas aa ._lllHHe !"eaepaoropa B. 3aTeM 

cpa15aTbma·eT -reaepaTop .B. Ha ocaos_aHHH · aaanorH'IHblx.paccy>Kn_eaall· MO>Kao aaKniO

.'IHTh, 'ITO ·ero -TOK np.O,XOJlHT '19p93 B.STBb- 2 11 OJlRO~peMeHRO nepeMarHH'IHBS:eT B. coc-. 

_Toilaae ·1 aoropoll cepJle'tHHK ali lllHHe 'reaepaT,opa A H T·.n. 

. ·nocn·e_ nepexon·a J·.:. 0 nocnenae!"o cepn·eqan:Ka KOMMyTaTopa onsTb Bbl6IipaeTcs 

nepBf>!ll cepne,'IBHKI H 9THM 38KilH'IHBaeTcll 'UOJ!Rblil UHKJI. KaK an:nao, npH HSilH'IHB n 

B9TB9li CHCTeMa HM99T n -ycTOii'IHBbiX cocTOSIRBll, H noaTOMy ee Mo>Kao C'IHTaTb H 

Konhuesol! nepee'IeTaoil cxeMo,ll: I 

DpH _HCUOilb~OBaRHH KOMMy,TCipopa TaKOf'O THua /pHC. _3/ aano npHRIIMBTb BO BHHMa

HHe TpH cBollcTaa, KOTOpble ':«oryT oKaaa'rbCH npH'IH_aoll j>a3HbiX npo15neM: 

a/ 91"'0 MO:lKHO ocymec;:TBilliTb TOilbKO' C 'leTHbrM 'IHCilOM B9'1Beil TOKa; 

15/ .o:n11 er'o pa66'1'bl aeo6xonHMO · npn:MeasTb, no Kpalla'!'ll Mepe, naa !"eaepaTopa; 

-s/ OH pa6o:TaeT 1 no npHHIIHny :aen9CP9JlCTB9BHOll CHCTeMbl. 

·ToKa HRB9pCROf'O THUa 

)lllll ycTpail_eHHII. yKa3aHBbiX npo6neM paapao'oTaHa HOBBSI c'XeM;a KOMMyTaTOpa. 3TOT 
. l5ea' :.· Tp_ynHO. c-Telt nOCTpOHTb .C ~uo:-cT'eMy MJ)>KHO·. - _., K6MMYTS,TOp pa6o'i'aeT no npHauany pacnpenenli-renell TOK8 aaaepcaoro Tana. Ero. Mo>Kao 

'T8T0pbl .·ll:MfiYJibCHOI"O TOK8 

! ocymeCTBBTb ·C n:io6blM /aaa'IHT, ·H C H9'19TBbiM/ 'IHCIIOM .. BeTae'll: TOKa, H Tpe6yeTCSI TOJib-

KO onaa reaepaTop. · 

·_ GxeMa· KOMMyTaTopa~-c S B~TBHMH TqKa noKaaaaa aa:· · pHC. 4. K KB>K..!icoll B.eTBH. TOKa 

:, npuaanne:lKST aBa ¢eppHTdBbiX cepJlS'IHHKa. Cepne'IBHK'~· KOTOpbiS pacnonaraiOTCSI .B Bepx-

1 aell(_psny I cv o6oalfaqeaaeM K aa pac,-4/ co.:paasi:roT ~a¢opMaU~IO; Kaca'IOutyiOcll Bbi-

6opa_ BeTsell, a c_epne'I~HKH,. aaxonsmxec!l' B _ i!xm.aeM psny / c o6oaaa'lealieM C 1,, ~bi-
rtollllsroT <PYHKUHH ripa aanaqil STQll aa<tJopMauali; reaepaTop 'G f c onaoll CT~~~Hbl, BblfiOII

HH9T ~8Jla'l-/ onp.?i:a, a C '.!ipy~oll CTOpOHhl, o6~cne<!HI!ae,;; TOKOM Bbi6p~HHYIO B9TBb. Cep-

nony'laJ6T. 'i'oitoaoe cMemeaxe ··i lz:. I, KOTopoe onp~nenseT· cTauao-

PaccidoTpH~ pa6o:ry KoMMyTaTopa.' .nycTb ·sfia·ila:rie capne'liiHK K1 aaxonuTcH s · 

: cocTosaim '1 ' , 'a ocT:an~Hble .;: ~- ·;co·cTdsia_xa · . 0 ·• Depsas l oTpaua1-enbaaH aa 
. I 

1 ·a ropa;;:ioa- .\ pxc. 4/: 'laCTb HMny,IIbca !"e';'epaTopa BbiHY>K.naeT cepne'IHHKH psna K. ·a.a· nepexo.o: O-:>l.-
oil51WHilc51. aa -ne:pece'!eJ:!HH aeTB'H "' '. • . :! . . 

·a -'ocTanhHbie •cep'- TaK xaK .Cepileiialii K 1 aaxonaTc11 ·y>K.e CB cocTosaaa. .1 ·,· "nepeMSf'.Hl('IHBaiOTCll_ TOilbKO 

. ~.· - ·. ;/. 5 
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K 2 II. K_g 'npl!· STOM B l!X o6MOTKaX ., w3- HIIL!YUlipyeTCSI TaKoe HanpSI)K9HHe, KOTopoe 

aamrpaeT JJ:HOJJ:bl nl. • HaXOASIIIlH9cSI _B BeTBSix' 2 H 3. TaKHM o6pa30M, TOK_'f'eBepaT.?-
1 

pa G li~OXOJJ:HT liO!liiOCTbiO qepea B~TBb l. qTHM )K9 TOJ!:OM -. cepae'qiiHK C l. nepe-

6pacb!Ba~TCSI B· COCTOSIHHe 

/· 

nocne uaKna pa6oTbl .KoMMy;aTopa cneayeT ···aonoJIHHTeJihHbli! uaKn;- B ie'!:eHBe-

aToro·· UHKJ!a liOliSip.HOCTb HMliYllbCa r.eHepaTOpa ~-eHSI~TcH' Ha npOT'H~OnOnO~HyiO fHa 

pHC.· 4. - llO.J!O)KHT~llbHYIDI. no a _JJ:eltc.TBHeM reHepaTopa cepd e'!:HHKH PHJJ:a· K ' BblliOJI-. . 

HHIOT nepeXOJJ: ·1 -+ 0. ·0JJ:HOB·peMeHHO cepJJ:9'!:HH_K ·C 1 liOJJ: ·aeiiCTBHeM CM91Il9HHH Boa-

BpamaeTCH B COCTOSIHHe 0 l! aanpe.u-\aeT nepeXOJJ: 1 _,.: 0 -cepJJ:e'!:HKKa K 2 • 3£i:~'-,-

pemaromee· aei!cTBae nepeaaeTcH c· o6Mo'rKH w0 ·3 •. Ha. o6MOTKy '· w1 qepea uenh · JJ:Ho-' 

JJ:OB .• Li! l! z ... TaKHM ofipaaoM,· B KQHUe . .UOIIOJIHHT9llbHbrO...·UH.KJia ade -cep.ue'!:HHKH;_. 

3a HCKJIIO'!:eHHeM K 
2 

H8"'_0JJ:HT,CH B COCTOHHHH 0 

Uenb aanpemeHHH ·cooTBeTCTByeT cneayror.r.tg;M ycncBHBM: 

a/ oHa aceraa aanepTa Bo apeMB UHKJia pa60Tpi; 

6/ llpOBOf,:tHT BO BpeMH JJ:OliOitHHT9llbHOI"O UHKna TOnbKO TaM; I"JJ:E! Cep.zleqHHI(_ B 

pHJJ:Y c BblllOJIHH9T nepeXOJJ: ) "" 0. · 

3TH yCliOBHH MO)KHO o6ecne'!:HTb COBM9CT Hb!M npHM9H9HHeM 06bi'!:HOI"O JJ:HOJJ:a, / n/. 

II KpeMHH9BOI"O CTa6HJIKTpOHa (Z) TaK, KaK noKaa1aao Jla pac. 4. Bnaroaapsl .~;~:no-

JJ:aM, Hanpsi>K9f\H9, liOHBJIHIOIIl99CH Ha 06MOTK6 w1 , He MO.)KeT O'TKphiTb u_enh aanpe-

meHHSI HR iipH nepexoae 0·-+ ·1, fiB ·npH nepexoae 1--+ 0 cepae'!:HRK?B pHJJ:a K .• Ta

KHM 06pa30M MO>KHO H3fse>K8Tb HBJI9HHB *qaCTH<iHOi! nepeJJ:a'!:H HH4JOpMaUHH B 06paT

HOM HillipaBI!eHHH"/B/ 

DK 

.S 

u 

ii 

u 

~B 

R 

a·. ' Pac'!:eT aneMeH~OB cxeM'bl 

3.1 ( 0CHOBHbl9 0603H8'!:9HHSI 

cpeJJ:HHi! JJ:HaMeTp <lJeppH,TOBOI"O KOJ!bUa 

llliQIIlBJJ:b ·npSIMoyroJ!bHOI"O ce<ieHHH KOJibUa 

BpeMH 

BpeMH, nepeMarHH'!:ItB8HH~ 

M_I"HOB9HH09 3Ha'!:9HH9 HanpH>KeHHH '• • • • • • • • • • •• • • • 

cpeJJ:Hee 3Ha'!:9HH9 HanpH.lK9HHSI HMnynbca \ .... 
aMnJIHTyJJ:a HJJ:9aJ!b~Or.o npSIMOYI"OJibHOI"O, HMIIYJ!bCB H liOCTOSIHHOe 

3Ha"!9HH9 HanpSI>K9HHH. • ••••••• · .• ~· •• ·.-

- H3M9H9HH9 HH.UyKUHH npH IIOJIHO"! nepeKJII0'!:9HHH cepae'<HHKa 

cqnpoTHBJI9HH9 r •. • • • • • • • • • • •' • • • • ~ • 

MrHOB9HHOe 3Ha'!:9HH9 TOKa ,. ' .· ' .............. • ....... ,_. 

6 

-.>-· 

eli>!" 

cM2 

'Ii4Ii:ceK 

M![C9K. 

~-

.B 

.. :i' "l., 

.B 

r.c 

OM .. 

-a 

i -:-. cpe·aHee _a,Ha'!:eHHe -r·oxa · 
.• 

[ ":'" 3Ha"'eHHe , liOCTOSIHHOI"O TOK_a • • • 

H ,-I MI"HOBeHHoe aHa"'eHHe· HattpH:lK6HHOCT 

ii .:. CpElJJ:Hee 3Ha"'eHHJI HaiipSI:lK6HH0CTH 

H. - .,ll;HHaMHqecKaSI KOapnHTHBHag CHJia 0 .· ., 

'S,.. · - xoaJP<P_Hna'eaT 'nepexnro"'eH&SI · cepJJ:eqJ 

W - HaMai"HH"'BB8IOzU8SI. 06MOTl!:a; "'BCIIO 

n. - 'iHCiiO B6TBeA TOXa. 

npH P!IC'!:E!Te JJ:IIH o6oa'aa'~e~Hir "'BCIIa ·BH 

Q"603Ha"'eHHH 06MOTOK. Ha.npH:lK6HHH H· TOKH 0 

Ben~"'HHbi, C'OOTBeTcTByiOi.z:tae · nepexoJJ:y 0 

a .-B61IH"'BHbl,i. C00TB6TCTBylOII:IH6 nepexo~y 1 .. 

s.2- Ocsosawe co_OT! 

nn11 .p8C"16TOB· HCIIOIII>30B8RI\I OCR.O!!RI\Ie~ BS 

r. 
(-L (ucit)r=ur=wS~B 

T , . 0 

-·., -
(...L (H dt.-ll )r='(H -H) r 1 . . o · .- o 

0 

.:. 
H= 1.256 w 

rr.lk. 
. w ·; 
2,5 D1 

OcHoBHoa· npo6neM·oa ·c"'BTaeTcs pac"'e_T aa1 

ro BblnonHeHas aanpemarom:ero npouecc_a sanse1 

KOHne . JJ:OliOIIHii:TeJ!bHOro. ·uHxlia 6bln B ·cocTOHHHH 

pa60Tb1 KOMMyTaTOpa fibilio 6bl .6onee Bbii"O,AHbi-M; 

Top~My. aanpeli:IaeMhiA c~pJJ:6"1HBK so ~petJB. :ao·na 

CB fib! ·a COCTO,JIHHB ·1 ,_ •· 3To YCiiOBBe- BblliOl:lHJ 

·i'' w < r" w / 
!l !l 1- 1 

nns BblliOJIH6RBII STOI"O YCJIOBBH, _Jipe}!{p~ BCer'o. 1 

lll6HBH TOKOB i;' ·B i;' . AHaJIHTB"'ecxoe upx6 

CH JJ:OCTOTO"'HO C~_O:lKRb!M B ·npBBOJJ:BT It '3Ra"'f&Te·n 

Bb16paif CiJeJJ:YIOII:Iii:A nyTb: 

lit.. B !lena onpoca · ( .., ) ToE orpa·aa"'ea con 
2 . 

· Maxc,aMaiib'aas B~IIB"'HHa T~xa (U 0 ·= consi 

i2r Ua· 

R~_ •. 
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IIHJJ.YUiipy9TCSI TSK09 aanpR)l{9HHEi, KoTopo9 
3-

89TBRX 2 8 3. TaKHM o6paaoM, TOK _ r9aepa'!'9:" 

1. qTI!M >KB TcKOM C9p.llEi'liiHK C l ll9P9~ 

l C119JJ.Y9T .. .uononHIIT91lbH.bii!: UIIKII.- B TB'l9HI!9 

>STOpa M.9HSI~TCSI·,_ aa npoT'H~onono>KHYIO •/HEi. 

i - · ;J.ua K . Bblnon.:,. 
[9M r9H9paTopa c9p.ll9'1HHKII p ·-

UO.ll ,ll9i!:CTBII9M CM911l9HIISI BOa~ 

l9T n9p_exo.u 1 -+ 0 -C9p.ll9'1HKK8 K ; • 3i!l'-,c 

Ha o6MOTKY' Wz :oTKK w0·3 

oHU9 .uononHHT91lbHOt'IILUII_Kna sde -c9p.ll9'1HIIKH;; 

UHK118 pa60T)>I; 

. . . TaM, r.ue c9pn9<rHHK a 
nbHOt'O UIIK118 TOilbKO 

/ 

npiiM9119aii9M_ o-6bl'lHOro .lliiO.ll8·/ Jl/ 
COBM9CT Hb!M 

TSK, K8K noKaaa:Ho aa pH c. 4. Enaro.uapsl .!J:IIO-:". --: 

>6MOTK9 ' ae Mo>KeT 

n9p9XO.ll9 1--+ 0 c9p.ll9'1HIIK?B pg.ua 

II *qaCTII'lHOi!: U9p9.ll8'lll IIH¢0pM8UIIII 

K 

B 

OBHbl9 o6o3H8'19HIIil 

D K01lbU8 • • • • • ' '.' 
. ·. , .. 

eHIIII K01lbU8· 
.·. 

... " .. 
....... 

eHIIII '• • • • 
. ..... 

lSI IIMU.yltbC8 • • • ' ' ' ' '-' ' 
. I . 

>yronbHOrO. HMnyJibca H UOCTO~HH09 
illli<9HIISI, • • ,- ' ' ' ' ' " ' ' • • • 

.• 

JIHOM nepeK1110'19HIIII cep.ueitHIIK8 

··· ..... • ....... . ...... 
..... -.. .; . ·.: .. ... . 

6 

.• Ta,

b6paT~ 

·./ 
eM 

oM2 

i.tK.ceK 

B 

B 

rc 

OM. 

a 

'I 

i -:- _ cp9.llH99 _aaa'l9HH9 -l'oKa 

( . ~ 3118'19111!9 .- UOCTOSiliHOt'O .TOKa 
., ........ 

H ~I_ MrHOB9Haoe qaa<reaae aanpl:OK9HHOCTH' Mat'HHTHOro nons 

R _ .:. Cp9.llH99 3Ha'l9HI!II HaDpii)K9HHOCTI! Mat'H,_ Ui:)llsl, 

... - . i 
H~ ~- .uaaaMa<recKaH K09p,llHTHBHaH cana . ·, 

. S., :- K09qxpHUI!BHT ne'p9K1110'19HHII C9P,.ll9'1HI!Ka' 

II' -: HaMarH_II'li!BaiOlllall. o6MOTKa; 'li!CliO BI!TKOB 

n .~ 'IHCiiO BEITBell TOKa, 

a 

a. 

9 

9 

.· 

.. npa 'PilC'IEiT9 .llliii o6oaHa'l9HI!II 'IIICliS ·BI!TKOB npi!HIIT TOT >Ke QI!MBOli, 'IT!) 1! . .llliii 

q-6o3Ra<reHHII o6MoTtiK. HanpH>KeHHll H· TO~H OTlii!'IaioTcs HR.ll9KCaM~ ~6MoToK. 
' ' ' 

B9ii~'liiHbl; 'c-oOT_B9TCTByiOmBe. nep9X:o.uy 0 -> _1' o6oaHa'l9Hbl O.llHIIM lllTpBXOM ("} 
I 

a '8enH'IBRbl,i cooTB9TCTBy!Omae D9pexo.uy 1 :> Q, ·o6oaHa'I9Hh1 .u:ayMsi lllTpBXaMB ( ') , 

. . . . 
8.2· 0cHOBB!d9 ·caOTHOlll9HHll, IICXO.llHh19 YCliOBI!ll 

.:-) . . /R 7/ 
_Jlnll -.paC'I9TOB· I!CDOl1b30BaH.hl OCBOJ!IH!de~ 1!3B9CTH!de 1!3 lii!TepaTy.p!d' COOTHOlll9HIIA' : 

(_1_ f'a<!.t)r=ur=wSt!..B .10"2 , 
Q 

-r ,.. . 
(L(Hdt-H ).r=(H-H) r · , - o • o 

0 

=·.S,. ,_. 

H= 1.256 w 

Ill 

/2/ 

/3/ 

bcao:ailolt' npo6neMoA C'IHTaeTcs pac<reT aanpemaK?meA U9n·il_, Ycn6IIIIeM npasuni.Ro- . 

ro Bbmonae·HHH aaupemarom_ero npouecca· ·SIBliHeTcH To, <rTo aanp9maeMb!A cep.ll.9'1HHK B._ 

pa60Tbl KOMMyTa'!'Opa 6btn0 6bl .60lie9 B!dt'O.riHbl'MC; •·ab >·!)one·e CTpOt'.II·M TpefioBaBiie, UO KO

TOpOMy. aanpema9MbiA C9p.ll9'1HHK B.O Bp9M'H JJ.ci'nonifHTeitbH?i'O UIIKJia U·OCTOHHHO bi::TaBan,-. 

~~~ 6b1 'B COCTO,IIHBB· 1 ·•· STo 'ycno'BH9 B_biDOI:1BH9TCH B_;ToM cny'lae, ·9cn11-

··r" :w < {" w / Q<_t<r'~ 
. 2 2 l- l· 

]J.nH BhiUOnBeBBII 9T0t'O· yCliOBI!R, _npe>K.lle BC9r'O- H906XO,lli!MO 3HaTb Bp9M91jHhl9 COOTHO-

j" ·B 
l 

i" . Aaalii!TH'Iec~oe npH6na>K9HR9 ¢yaKua;li 
2 . 

j:" SIB11SieT-
2 

Cll . .llOCTOTO'lHO plip)f(BhlM II ·npiiBO . .lliiT _K 3Ha"l·I!T9J1bJ!bMy ycnO>KH9HIIIO paC'l9TOB, U09TOMy 

B!d6pali CDaAylOlllHA UyTb,: 

_l;l. B U9UJi: onpo~a~c w JTOK'orpaHB'I9H conpOTIIB119HII9_M 
2 . ' . ' 

· Ma_K<:;BManb·BaH Be'na<rBBa ToKa (U 0 ·= canst. ) 

•. /4/ 
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6. Bh!no npoaepE1HO_, npH xa!toll BiHIH'lHHe oTHoweHHB ;;M /i;- Hanpu>KeHHe u~ 
erue ocTaeics ·npH61I!13U:Tem,Ho nocTosHH&IM (!l~=u·;;= oimst. j' Hai!:.oeHHoe 3Ha'leHHe: 

, ~;M = ~3 /5/ 
i; 

B.-.-B. HHT9pecax H8.ll9>KHOCTH Bp9M!I 38IIperueHH!I r3 'Bb!Op8HO 001IbLU9 BpeMeHH ne

p·_eXO.ll8 1 . -+ 0. cep.oeqHilKOB ps.oa K 
't I· .' 'l6/ r = 1,2r" 

3 i ,, . 
1

1 
IIOIIyqae~CB Y.llO_B_II9TBOpHT91IbH09 

'sanperueHHe; B .oaHHOM_cnyqae~ npe.on~,nar~t q'l'o r' < r"< 2r' H ·'It; ='iJ;; ,;oonst, 

I', ·Bh!IIO npoBepeHO, !Ipll K8KOM 3H8'!9HHH- ·w 
' ' . ' ·, . - "' 1-

.Hal!:.oeHO, qTO -!IpH_. 3.HaqeHHH 

"' ~.i;' 
.~·:=w1UG 

2 . . '2R~ 

IIOIIY.qaeTCB' ila.oe>KHOe sanpeu:(i!HHe· /eM. 141t 

171 

· · ,., ~ •, ' - . t,; •. r , • 

Jl. 06~i!CIIeqeHs B03MOlKHOCTb peryliHpOBKH ~ OIITHM81IbHOr'O 3Hs'l9HHB TOK8 ,3anpe_~eHHB. 
.' .. 

3.3 _napaMeTPI'!I pac;:'!eTa 

· H-ssecTH&ie _ HCXO.llH&Ie .oaHHh!e .o·ng pacqeTa: 
:.. 

H BpeMeHH ero IIpOXOlK.llBHHH (r~ 
1/ ;B91IHqHHbl TOK8 KOMMyT.SIIHH ( iK= i''.:;,; i'. ). . . ' s cz, 

R 1 , qepes ![OTQpyro npoxo.oHT iJC ; 
2/ Ej9nH'lHHbl H8I'pY3KH 

3/ _,'!Hclla seTseil (n). 

Bb16HpaeM&Ie .nepep pac'!eTOM .oaHHbl~ H senuqHHhl:· 

1 I. Mapxa ¢eppuTos~r.~ xom.ua' /~-pHM qiipe.oen\!IQTcs · aeiiHqHHbl. s.,.; A B , H0 , Dx ) ;-

2/ THII_ ItpeMHH9BOI'O CT80HIIHTpOHil (Uz )i-

3/ :BenHqHH8 HMIIyllbcHoro HanpBlK9HHB 'U' ; 
- ' ' ' 0 " 

4./ BpeMR _r~' ; ·COOTB9TCTBYIOLU99 ycnoBHIO r' ~-- rl' -~ 2r,' ; 

· 5/. no.nepeqi~:oe ceqeHue ¢epp~+oso!;'o' cepi:te'lHHita /qucno x~nen/i 
\ . . ( ' . . . 

' 6 I conpoTHBII9HH9 R_D :Z:dlOo)litOil uenH .n. - z .,_ ( oneHK8 I. 

B pe3yllbT8TB: pacqeTa HMeeM ·cne,tiy!OIUH9 napaMi!Tpbi:' 

~~ .~HC110 B}frlt~B .~z.·.:' ·._w2 .·' 'W3 ·•.,~oz , WC2 ' ... ~cs.} 
2 I senuquay R2; ; · 

3/. B911HqHHY U~ 
. 4/ B911H'IRHY TOK8' cMetiJ;eHiiB ~ 
5/ a/na'!HHY Toxa c6poca 10 

8 

B KOHne paC'!ST.a H8.ll0 np'oa'epHTb rrpaBHlibHOCTb Bhl5opa H B 'cny'lae Heo5xoi:tHMOcTH 

1IpOB9CTH pac'leT C HOBbiMH 3H8'!9HHBMH Bbi5HpaeM&IX B9HH'!HH, 

3:.4 OnpeLieni!HHe ):!SHHbiX a.rreMeHTOB pg.oa .K 

0CHOBHbiM. yCIIOBH9M pa5,o'rbl KOMMYT8Top_a SfBII519TC51 TO, 'lT05bi B H9Bb!5p8HHbiX BeT

BBX 5b!IIO U' > U' . nonaras 3HaqeHRe K > 1. IIOIIy'laeM: 
3 G 

U;= U' 
3 K G 

CoOTBBTCTBeHHO a3 ycnoBRH 3.215: 

v; -=J; R;; canst .. 

npeaet'iperaB ·aa.IIpBlK9HH9M, 118.ll810IURM HH 05MOTK9 w2 

HRKS,_IIOny'lRM, 'ITO 

a H8 OCHOBSJ!HH ./4/, /5/ RMeeM 
.... ,, ~··.• 

·'' ):-' 

-nO.llCT8BIIl'IB STO 3H8'l!'!HR.e i; 

H 3 11 I ~ 18/ nonyqaeTcB 

a ~3 /1 I .. a 1121 

./ 

U'-= 
2 

U6- ia R2 
.n--1 

:; 1 !:16 
I=-----
2 3 R2 

B/10/, RMeeM: 

U'= 1.. Ua 
2 3 ii-::: 1 

W3 = K tft] T ~ 10 2 

2 
·3 ( n ~1) ~ 

U<} r' 102 

s .\ lJ 

IBI 

/9/ 

nenepe.MarHH'lRBsiOLUe!'o cep.o·eq~ 

/10/ 

lUI 

1121 

/13/ 

1141 
,LJ,nsi oape.oenenaa 

) .. 
sena'!RHhl . w 1 acxo.oaM aa ycno'sas, 'ITo npa nepexolle I " 0 .oonlK-

HO ObiTb u;'_ < Uz nonaraSI 0 ·<.a < 1" RMeeM 

U;' =a Uz. 
npHHRM8H. ,BO BHRMSHH9 /1 I H /lfi/, RMeeM . 

"'z 
Uz•"J.o 2-as-:1.--s-. 

Cpe.onee 3HaqeHRe TOKa._BO BpeMl'I IIRKJIS ,pat'iQTbi H~ OTHOLU9HHll, /2/ H /3/: 

., s 
·'2 =(..:..;.... + Ho) ~ 

.. r . w2 ' 

/15/ 

1161. 

. /17/. 

aHa'leHae conpoTasnenRl'l R2 MO>K.HO IIOJiy'lHTb HH-OCHOBHHHR /11/, /171, H'OHO psBHO: 

("'l 

- tla· w2 
R2.- S · ,. 

3(? + HD)2,5 DK 
/18/ 
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'· 

· Mcxo.all H3 npHHUHna paaeacTBa nnorua.aeli apeMeHH-aanpl!meaHll nonyq~eM, 'ITO 

U" .=L U' 
2 r" 2 

/19/ 

npeae6perall Hanpl!)I{9HHeM, llO!IBOlliOIUIIMCl! Ha 06MOTK9 
w2 aanperuaeMoro aneMeHTa, 

IIM99M 

U'' -(n 1.) U" :-, R 
G .- - ~ + 12 2 • 

/20/ 

Ha ocaoaaaHII cooTaouieHHli /2/, /3 I, /10/, /18/ 11 /19/ nony'IBM 113 /20'/ aaa'!ealle 

u;; , ,KOTOpOe paBjiO 

U" = ~ U' [ rl + 
G ·,, 0 

Ii L-r 
:;:Jl. ' 
3 . s.,._ +. H. 

r . o 

1 . /211 

). 

3TIIM ace aellaBeCTH&Ie aaa'!eHIIll pll.ct!l K onpe.aeneabl, 

8.5 ~npe.aeneaBe AJ:aHHbiX aneMeHTOB p11.aa C 

/ y 

Cep.ae,'IHHKB pl!.!l8 C npll aanp9IU9HIJB. nepeMar'HII'I'BBaiOTCll COOTB9TCTB9HHO yc-
. l: .-

.J10BIIliM ttOCTOHHHOI'O aanpl!)I{9HIIll, H9«;lMOTpll Ha ·TO, 'ITO. CaMO. n:peMai'HII'IBBaHHe npo&c-

.xO.QHT no.a .aeliCTBBeM !!OCTOHHHOI'O T'OKa. cMeuieHHB' I,,· • 3TO nerKO .aoxaab!BaeTCll H3 

coo6pameHBli, 'ITO 

u:~ = Uz+ i~;-Rv+·u; ·, 
1221 

r.ae u 
' z 

pa6oqee H8llpH}KeHH9 Kp9MHH9BOI'O CTa6&nBTpOH8.i 

i" - TOK aanpeweHHSI, 
Rv - aKBBI;IaneHT'.Hoe conpOTHBnel!He uenB ·aanperueHH!I, · 

•3. u;' - aanpH)Keaxe, aoaaxKaromee aa o6MoTxe . w1 aanperuaeMoro c.ep.ae'IHIIKa. 

0~a:3bli!89TCll, 'ITO npaKTH'I9C.KII 

uj' ;;; 0 i:; Rv « Uz; 1 H II09TO¥r u:;· ;;; u:~ = con~t. /23/ 

CoaMecTaoe.~ .a.elicTalle ToKa. cMe.rueHIIH 11 TOKa a~rpyaxe. ( i.';.J, ·npiiBO.ctiiT x ToMy; 

'ITO apeMeHH&Ie cooTai:nneall!l aanpH>KeaaocTII MarHIIT·aoro nonH cooTBeTcTBY·IQT nepeMar- •· 

HII'IIIBaHIIIO np11 UOCTOHHHOM aanpl!)K9HHH, npi!M9Hllll: BblpameHHll 123/, COOTHOill9HHe /22/ 

MO>KHO nepenl!caTb B cne.ayrorueli cpopMe: 

OpiiH_HMaH.BO BHIIMaHI!e /}/, 

U:" =· U + f" R . . 
C3 Z 03 D 

/7/ .II TO, qTO J" =fh I H3 /24/ UOllY'IIIM 
q 1 . . 

u''= '\•s As 10-2 = u + ..!!2. .1!£. ~ 
•3 'a ··'· z w1 · R2 2 

a aaTeM /eM. erue /6// 
,· R u·· .. 

w=.b:J..L(Uz+ .!!4 _v~) 102 

•3 SA B · w1 .· R2 2 

/24/ 

/25/ 

Ben11q11aa TOKa CM'9IU9HIIll onpe.aen!I9TC!I Ha OCHOB.aHI!II /2( II /3/, MomHO aanH-

CSTh, qTQ 

10. 

( 'i.H "-Jl ) r = ( I. ii"- H ) r = S , o a 0· a w 

,, 
'¥:3 1 03 2,5!5K. !, ii" = I w.dJ_ 

2,5 Dx 

.,, .;, 
l = 1 
•3 1 ~3= 1,2 r" Yfa STIIX Bb!pamemdi C llp11M9H9HII9M paB9HCTBa II 

11 . = 2,5 Dx 
wo2 

. Sw 
1, 2 r" 

i;' Wcs_ ] • 
+~o+ · 2;5D.rf 

/26/ 

./27/ 
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y.ao6CTB. J;Jo.acTaBHEi 3H8'19HII9 i;' IIO, .3,2/r,- nony'!KM, .aa.ribine, 'ITO. 
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Bb!pa)KeHI!e /28/ MO)KHO paa.aelll!Tb .Ha .aa.e 'lacr11: 
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wd2 · 
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Yfa cxaa·aHHoro Bb!i;U.e. ·MO)KHO c.cienaT& cne.Qyrorulie aaKnlO'!EiHHH: .. 

l/. ionbKO 5 TOM cny'!ae nony'!HM TOK aanpemeil;ll!l, ec~ 11 > IrM ; 

129f 

/30/ 

/311 

/32/ 
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r; '· 
.8/ 3H8'19.HIIll i;' M'O)KHIJ M9HHT!o, · pepy lliiP'oBaali:eM 

TE),nbHoli Mepe ae Me~ReTcsi. Per'ynllpOBKoli. 11 

.:, f,., .. ·, 'Upii'•SToM· r3 B 3H8'!11-

MOMHO .QC)C.THr~y:Tb, onjifMallbai:>ro 3Ha-

"'leHHSl .i;. 
.nanee 6npe.aellll,M w. 1 • N~ O)KHo aan11c_arb, ·.~ro 

(IH'-H )r'=(!.H'-R Jf'=S~ 
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-~ 
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Yf3; Bb!pa,)K9HHil /33/, f34/; npHM9H51ll paBeHCTBO 
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o=URJ+UcJ' 

·rae 
18'71 

ii~ = ix R1 
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u'= lll,,s 6.B 10 /38/ 

H ct r' 

rpaBHeHHe /36/ LtOJI:lKHO yaoBneTBOpllTbell' B XOpoweM npH6JIH:lKe~HH. 

_.Qnll e6poea· MO:lKHO BeUOJlbSOBaTb TOK eMeweHHll •. npaBHnbHOil Bb160p~ol!: w MoJK
·c2 

HO LtOeTB!'HyTb TaKO!'O .SHa'leBKll I, , 'IT06bl 

( 11 I 2,5 Dg) > 1,2H0 

B ~TOM enyqae 'IHeno BBTKOB o6Mo'rKB· c6po.::a paBHO •· 

CxeMa paspa6oTa·HHO!'O XOMMyT8TOpa 

-Ha .pee. ·5 ·noxasaHa exeMa oeyweeTBneH&oro KoJ\.rMyTaTopa. ConpOTBBneliue 

K xoHaeaeaTop R 
3 

eoCTaBnllroT uenb saaepJKKJi:, uenb xoTopoil sa.ziep>KliBaTb Tox xoM~ 
' . . I 

MjTaUHH· oTHOCHTeJibHO • Hanpl!:lKeHKll onpoea. 3THM noBblwaeTcll HaaelKHOCTb pa6ooibl KOM~ 
MyTaTopa. 

. K KOMMyTaTopy ao6a~nlleTell reHepaTop, .eocTOliWHl!: HS LtBYX 'ISCTeil. nepBasr 

'laCTb reaepaTopa !IBH!IeTe!l .6noKKH•H!'-reHepaTOpOM /Ha. TpaHSHeTope n16A I, paGo-
.. ' ,. ·. { 

TaiOWKM B }KJ:tyJ,UeM pe:lKHMe; a BTopall 'laeTb - 4JopMHpOBaTeneM /Ha TpaHSKeTOpe fl6Ql/.' 
,. : ' 

npll Jl80'IeTe ~peanonaranocb, 'ITO> 4JopMa HMnyJlbea HaeanbHa. ·B. aeileTBHT9JlbHOC

TH &TO.' He TaK. B UHKne pa6()Tbl 4JopMa, KMUYHbC8 He !Ip!IMOY!'OJlbSlall~ a· T,palle'lOKLtaJibHall. 

c np.B nepexoae .BeneaeTBHB- -STO!"O BpeM!I nepeMa!'HK'IBBaHKSI cepJ:te'IHHKOB pllLta-

., . . . B eBllSB C S~~M o6~TOHTeJlbeTBOM 6blna HeOGXOLtHMa !leKo-. 
0 ->,,1 t,~~eR&W9 'let,/1 .. r---

._TOpaH J!oppeKnHH pac'l·eTa. 

HMnYH!>C .LtnH -aononHRT_eJibHOro UKKna B LtaHHOM eny'lae nonyi{aeM,, HcnnJibsyll 

,MS!'H~T.HYIO aHep!'HIO, HaKon·neHHYIO B Te'leHHe ~HK~a pa6oT.bl ·B BHLtYKTHB~OeTH· BbvtOLtHOI'O. 

TflllHe:PopMaTOpa 4JopMHpOBaTeHll. cf>op~a ~MHyJibea .Q;OIIOHHHTeni.HO!'O UHKH8 He COOTBeT-

. U;' = U" . 
2 

KOMMyTaTOp HO 1 Y JlOB neT·BOp!i 5I y.eJIOBH 10 

;..:; 
eTByeTr yenOBHIO u; 
pai>.()TaeT HaaeJKHo. 

= const 

Ha·· psc. 6a noiasaHa 4JopM'a• HMRyJlbcia; -BOSHHKaroUiero- Ha conpOTHBneHHil ~ i" · • - ~· 
KaK BHJ:tHO, aa. SHa'IHT_enbHOli :qaeTH uil:xna pa6oTbi- xoMMyTauilll yaoBneTBopBTenbHa·, a •a 

KOHUe nHKHa B HeK.0TOpOli CTeneH_B yxy LtWaE!Te!l.-. 3TO ·!IBJI'eHHe o6'bllCH!IeTe!l e . IIOMOlllb r0 

pli[e. 66, 'Ha KOTOpOM IIOKaSaHa 4JopMa HMnYJibea HB o6MOTKe w • .KaK BHllHO, B . . z 
nocneLtHeli qaeTB llBKna pa60T&i HanpH>KeHBe u; naLtaeT, B Ben~LteTBB~ STO!'O HS,IIPll\, 

>KeHHe· u; 6yaeT TaK>Ke yMe Hb.WaTbe!l. 

12 

u' 
• c3 BHLtHo; ;:.To_ ·B_peMH nepeMarHB'IHBaHH.H 

. . . I 
Ha pHc., 6B_ noxa~aaa ¢opM·a. 

·0 -+ 1 P!!-B':o 1,8 .. MKeeK < r' = 2,5· MKC9K Benea:eT~·He-, HaHll'lll!l -Bp~M9Hll HapaeT9Hll!l _H 

naaeHH.H_.. ·.aanbwe_ BHllHO, .. 'I_To y.cnoBHe' u;; .:;: r;:onSt Bl:.IITOJlH.He?'c.H XOpOlll o. 

. .QaHHb19 <:lJeppHTOBbiX' _a.neM9H(r0Bc npime,u_eHb! Ha pile, 5 eHllSy • 

B aaxnioqea~e aBTop- nQnbayeTcll eny~a~M, 'I~06bl ,'Bb!pasHTb 6naroaapaoeT& . . . . . . . . . ·. . ' . 
npo4>. B.n. n»<enenoBy _:!Ja- B~HM8HHe, YLtl'lriea_aoe· aa·HROil T9Me; KBHLtllLtaTy tPHS.-'MaT. 

. • • . . ·. ·:, . , . _, I ·-

HayK C.M. KopeHqe·axo sa, n·ocTOHHHY!() noMolllb 1 H _ueHHbie eoBeTbt npH Bb!IIOHHeHHH ,uaH-. 
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