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BB6]l6HII6· 

0CHOBHH6 XSpSK~6piiC~KH SYniH 

HBJo!epH~eJI:&Horo npz6opa onpeAeJIHil~cs 

CTBS. (BY)·, B KOTOpOY .npoHCXOAJ41' npeo 

· ·cHraaJIOB B IiH<PpoBYJl q,opuy. BXOAHOe y 

COC~OHT HB JIHH6lHHX 11 BOpoT11 (JIB)~ CJI 

TOPH Bepxaero H HHZHero YPOBHH, CX611 

aaanoro-~q,poBoro npeo6paaoBa~ens (1 

DJIOKHpOBKS BXOAHOrO yc~pOlOTB8 HS BJ 

HYnyJI:&C8 1 aanpe1' SHSJIHBS HWnyJIDCOB, 

aouy KPHTepHil o~6opa, a TaKEe q,opuHJ 

,pa6oTH Bcero ycTpoLtcTBS ocymec~BnHe~ 

t[o nocJieAHero BpeMeHH AJIH auJ 

0 8Hepre1'Hll6CK0l O~eHKOl HA6pHHX BB 

I00~200 KBH8XOB. S~O onpeASJIHJIOC:& n 

paapemealrteY c~HTHJIJIH~OHHHX Ae~eK~ 

S+IO%. lliHpOKOe npHM6H6HH6 B HAepHOl 

BHX Ae~eKTOpOB HA6PHOro HBJiylleHHH, 

ll6CKHM paapemeHH6Y ( ~0 ,I%) t BH8llH~ 

HBY6plrt~6JI:&HHM X8p8K1'6piiCTHK8Y BMfiXM 
.. 

B nepBYJl OllepeA:& OTHOCfiTCfi: TOllHOC~ 

8H8JIH88TOpa; BH~erpaJI:&H8fi JIHH6lHOC~ 

CT86HJI:DHOC~:& nOJIOll6BHH K8H8JIOB B 6h 

B ABBHOl pa6oTe paccMaTpHBBJ 

I_~ pas~HqHJ:.le BapHaHTH !llyHKUi 

HHX y3JIOB BXOAHOrO ycTpOlCTBB; 
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B H3~aTeJibCKH~ OT~en 

MaH 1967 ro~a. 
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BBe.Yeaae-

OcaOBBHe xapaRTepzcTHRH aunnHTy;naoro aaaJiaaaTopa RaK 

Ha~epHTeJI:&Boro npH6opa onpe;neJIHmTcs napaueTpawH BXo;naoro ycTpoK

Ci'Ba .(BY)~ B ROTOpou.npOHCXO;ztHT npeo6p830B8HHe 8YMHTy;ztlll BXO;ztBliiX 

·curaaJioB B ItH!J!poBYJ! !POPJIY• Bxo;naoe yci'polcno (pHc~I) o6H'IIBO 

COCTOHi' B8 JIHBe.tiHHX 11BOpoi'11 (JIB)~ CXeW Oi'60pa (CO) (;ztHCRPHKHH8-

i'OpH Bepxaero J4 BHZHero YPOBBH, CXeMlil COBna;zteBHH Hi'.;zt.) 1 

aBaJioro-~~PpoBoro npeo6paaoBai'eJIH (AUO) H ~pecBoro cqef~Ra (AC); 

BJIORHpOBR8 BXO;ztHOrO YCi'pO.tiCi'BS H8 BpeMH HSUepeHHH 8MnJIHi'Y;ztH 

HMnyJIDC8 1 aanpeT 8H8JIH88 HWnyJIDCOB,, Be y;noBJiei'BOpHID~X Onpe;zteJieB

HOMY KPHTepum o116opa, a i'aKEe !PopuHpoBaaHe Bpeueaaol ;nHarpauw 

pa60Tbl BCero yci'pO.tiCTB8 OCYllteCi'BJIHei'CH cxewol 11JIOrHRH11 (JI). 

,1lo nocne;naero BpeueaH ;ztJIH alinJIHi'y;naoro aaauaa, c:Bs_aaaaoro 

C SHepreTHlleCKOl O~eBROI H;ztepHliiX BS8HMO;ztelcTBHI 1 6HJIO ;It0Ci'8TO'IIHO 

I00-200.RaaaiioB. STo onpe;neJIHJIOC:& npez;ne Bcero aBepreTHllecHHM 
. . . 

paapemeBHeM C~Hi'HJIJIH~OHHHX ;zteTeKTOpOB, ROTOpoe Be npeBHJD8JIO 

S+IO%. WHpoRoe npuueBeHHe B a;nepao.tt cnexTpoueTpHH noJiynpoBO;ztHHRO-

BHX ;zteTeXTOpOB H;ztepaciro H3JIY'IISHHH, O~JI~~a~~X BhiCOKHM.aHepreT~~ 

ll6CRHY paapemeHHeU ( ~0 ,I%), 3H8llHTeJI~IW nOBHCHJI~:';pec50B8HHH _ K 

HSYepHT6JlDBI.IY X8p8KTepHCTHR8M8YllnHTy;ztHI.IX 8HeJIH38TOpOB 1 KKOTOpHll 
. . 

B nepBYJ! Ollepe;zt:&'OTHOCHTCH: TO'IIHOCTDt onpe;zteJIHeli8H 'IIHCJIOM'X8H8JIOB 

8H8JIHS8TOpa; HHTerPaJIDHSH JmHe!HOCTD; ;ItH!Pi!JepeH~8JIDH8H JIHHelHOCTD; 

CT86HJIDHOCT!. nOJIOll:eBHH K8H8JIOB H 6HCTpo;ztelCTBHe. . . 
B ;naaaoa pa6oTe paccMaTpHBamTcH: 

I~ pa3Jut'llHHe BapuaaTH ~Pyax~oBain.aoro noci'poeaHH OT;zteJID

BHX yaJIOB BXO;ztBOro yci'pO.tiCTBai 
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2) BJm!IH!riepaSJmllBbiX KSCKS;ZJ.OB BXO;IJ;HOro ycxpoL!CTBSHS 

OCHOBHbl6 xapaKT6pRCTHHH 8H8Jm38TOpa; 

3) U6TO]I.bl ll0Billm6BH!l TOllHOCTH; JmHeL!HOCTH H CTSCiHJII>HOCTH 

npeoeipaSOBSB!rifi aMUHHTYibl HMnyHDCS i ~~pOBOLl KO;Il;i 

4) M6TO;ZJ.bl fi0Bblm6BHH CibiCTpOP,6~CTBHH BXO;ZJ.HbiX.yCTpO~CTBi 

. 5) npHBO;ZJ.HTC!l OUHC8Hi'16 Tp6X BXO~BbiX ycTpOttCTB nOBillmeHHOtt 

TOllBOOTH, paspaeiOTSHHbiX SBTOpSMH •. 

I. n~me!Am•e 11 BOp0TS
11 

PasnHt~aroT ;n,B~ THna cTpyKTYPHblX cxeM uaeitHbiX "BopoT
11

: 

C aop~8JIDH0 38KplllTblM H HOpMaJI~BO OTK~TbiM.BXO;ZJ.OM npeoeip830BS-

T6H!l. 
B CX6M8X.C HOpM8JIDB0 saKpbiTblM BXO;ZJ.OM HS 38llOMRBSJJlii.H£1 

KOH;IJ;6HCSTOP noctynalllT HHmD~e BXO;IJ;Hbl6 HMfiYHDCbl, KOTOpH6 Y;IJ;OBH6~BO-. . 

pHlOT BC6U.YCHOBHHM OTCiopa. B OTHJriqH6 OT 3TOrO B CX6MSX CHOp-

M8JII>HO.OTKpb1TblM BXO]I.OM HS sap!I;ZJ.HOe.ycTpoitCTBO nOCTyllSIOT BC6, 

HMnyJII>Cbl, )WrjJ.a BXO~ OTWI1lT, npnt!O:d B npO~OCC:G OT60pa u;.H!JI:l'x:W.l 

:.wnyJII>CS.X~SHHTCH HS aanOMl1HS10111.6MKOH;IJ;6HC8TOpe. EcJm HMllYHDC 

He y;n,oBJI6TB0pHeT K8Kl1M-.RH60 ycHOBHHM OTCiOpa, KOHP,6BCST0p CibiCTpO 

paspazaeTcH cne~ani>aott cxeuott paspH;ZJ.a. 

CTpyKTypHS!l CX6Y8 BY C HOpMSJIDBO OTK~TbiM BXO;ZJ.OM 
. . I 

. :1. 
aecKOJIDKO cno:ataee, o;n.HaKo oaa oeiecneqaBaeT paeioTY npa CSonee 

. BlllCOKOLl llSCTOTe BXO;IJ;BbiX HMnyni>COB. Kpoue TOrO, B CX6Y8X C 

BOpMBJII>BO 38Kpb1TblM BXO;ZJ.OM OCiHSST6JII>BO. HaJmllH6 .· JIHBKI1 88]1.6PJEKI1 

BS BXO;IJ;6 liB, liTO H np!riBOP,HT K P,OllOJIBHTeJII>HOyY ymzpeHHlll myYOBOLl 

JIHHHH 38 Cll6T HCH8llt6HHH 'tiSCTOTHbiX xapaKT6pHCTHK cneKTpOM6TpH-

ll6CKOro HMnYXDCS {Ij. 
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'HeaaBHCH!.IO OT CTPYHTypaott CX 

;ZJ.OJIXHbl y;n,OBH6TBOp!ITD cne~IO~ TpeCS 

COCTOHHHH nepe;ZJ.8B8TD CHrHSH C W8KC 

aaKpHTOM COCTOHHHH llOJIHOCTl>lll CiH~KHp 

. llepB06 Tpe60BSBH6 CBO;ZJ.HTCH D 

llOHOCill nponyCKSBHH, BbiCOKOtt CTSCiHH~ 

norioH~HT6JII>HH~ Tpe60B8HH6M B 8TOY C 

BHe "n:&e~e~TaHa11 x/. · 

BTopoe TpedOBSHHe (H l18CTHllE 

yCTPSHHB BOBWOlltHOCTl> ll0HBJI6HHH HOlltl 

~CTO~HHKaMH HOlltHbiX cHraanoB B ~B Hl 

a) OTHH'IlHbltt OT HyHH KOS~~HW 

COCTOHHHH 1 npHBO;ZJ.!llii.Htt K npOXOllt;ZJ.6HHl 

HMnyJII>ca; 

6) H8M6B6HH6 ypOBHH. Ha BbiXO; 

\lSCTOTHOti COCTSBHHIOIII.att,YnpaBJIHBllll.6r 

11 BOpOT11 l'l3 OP,HOrO COCTO!IHHli B ;n.pyr 

JlpOCT6i!DiaH CX6M8 HHH6i!Hb1X_ 11 

aenHHettaoro aneuea~a HCnOHDsyeTcH 

HbiM.Tpe60B8HHHM H ee l'ICUO~h30B8HHe 

He HM6~~HX CHCTeM CTa6H~H38~l'l UOJ 

CXa!.fS HHHai!HbiX 11 BOp0~11 , B l 

uaHoro ;n.pett~a nopora npeo6pasoBBT< 

X/ 8TO Tpe60BSHH6 H6 HBJIH6TCH H6< 
cxyqaHx "ni>e;n.ecTan" ncnonDaye~ 

;n.Hanaaoaa.aaannaaTopa /2/. Bal 

· Ci!ln CTSCil'JXJ,HbiM. 
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TOIIBOCD; DBeiBOCTB Jrl CT8ClH1IDHOCTH 

IDI.IlYJl:&C8 B ~poBOI KO~i 

ClbiCTpo~eiCTBBB BXO~BbiX ycTpOltCTBi 

e Tpex BXOl\HbiX ycTpoUCTB noBHmeHHO~~ 

cTpyKTYPHbiX cxeu uaelabiX 11:aopoT": 

OTKpNTbiM.BXO~Olol npeoc5paS03a-

38KpliiTbiM BXO~Olol Ba 38llOMHH8DmHI 

Te BXO~Hb16 HMllYJIDCblt KOTO~e Y~OBJie~BO-

• B OTJIHliHe oT aToro :a cxeuax c aop

sapa.v;aoe.ycTpoitcTBO nocTynaiOT :ace 

npnqe:l B rrpo~occG oTCiopa a:,nJJr:rq;~a 

KOH~eHcaTOpe. ECJIH HMilYJIDC 

KOH~eacaTop c>ucTpo 

BY C HOpMaJI:&HO OTRpNTliiJI BXOAOM 

oaa oc>ecnellHBaeT pac50TY npH c5oJiee 

aunyRDcoB. Kpoue Taro, B cxewax c . . 
06HS8TeJI:&HO HaJIHqwe JIHHHH sa~epzKH 

K ~OllOJIBHTeJI:&HOyY yWHpeHHD myMOBOI 

~BCTOTHliiX XapaRT6pHCTHK cneKTpOM6TpH-. 

·.:--: I 

\ 

{ 

J 
I 
I 

! 

'Heaa:azczuo oT CTPYHTypaott cxew JIHHe~aue ":aopoTa" 

~onxau y~oBJieT:aopHTD cJie~D~ Tpe6o:aaaHRu: I) :a oTK~uTou 

COCTOHHHH nepe~8B8TD CHrHaJI C Y~RCHM8JIDH0lt TOqfiOCTDDi 2) B 

S8RpHTOY COCTOHHHH llOJIHOCTDD ClJIORHpOBaTD BXO~HOlt CHrHaJie 

Ilep:aoe Tpe6o:aaaze CBO~HTt:lH no Cy!lleCTBY K noJiylleHHD WHpOKOlt 

llOJIOClil nponycK~lHHH t BliiCOROlt CT86HJIDHOCTH. ill JIHHet!HOCTH CXeMble 

~OllOJI~HT6JIDHUM Tpe60B8HHeM B STOM CJiyqae MOE6T ClbiTD 6Ule OTCYTC~ 
BHe 11 n:&e~ecTaJia 11 x/~ . 

BTopoe Tpedo:aaHHe (H qaCTHIIHO nep:aoe) MOZHO Y~OBJI6TBOpHT:&, 

YCTpaHHB B03YOEHOCTD ll0HBJI6HHH JIOZHliiX CHrHaJIOB 58 BbiXO~e 11BOpOT11 • 

MCTOIIHHKaMH JIOEHbiX cHraaJIOB B ~B HBJIHD~ca: 

a) OTJIHqHblti OT HYJIH K03~~~~~UH6HT nepe~a1111 CXeMbl B 38KpliiTOM 

COCTOHHHH, npHBO~HmHlt K npOXOZ~eHHD Ba BbiXO~ ~B 118CTH BXO~Horo 

HMnyJIDca; 

6) H3M6H6HBe ypOBHH Ha BbiXO~e ~B H npoxo~eBHe BliiCOKO

~ llBCTOTHOti COCTBBJIRDI!Iet!,ynpaBJIHIOI!Iero CHrBaJia npH nepeKJIIOqeHHH 
11 BOpOT11 H3 O~BOrO COCTOHHHH B .v;pyroe. 

llpocTeJ.tmaa cxeua JIHaet!abiX .":aopoT", _B KOTopott B KaqecT:ae 

BeJIHBettaoro ~JieUeBTa HCll0JID3yeTCH ~HO~t He y~OBJieTBOpHeT COBpeuea

HliiM. Tpe60B8HHHM H ee HCllOJI:&30B8HHe B MHOrOR8H8JlDHbiX 8HBJillS8TOpax, 

ae zueiOI!IHX CHCTeu cTa6HJIHsaUHH nopora H ·ycHneaze, ae~enecoo6paaao. 

Cxella JIHaet!BbiX ":aopoT", B ROTopon ,ZJ;JIH oc>ecneqeaHa_oqeHD 

lo!SJIOrD ~peitrJ)a nop,ora npeo6pa30B8T6JIH HCllOJIDSyeTCH ,ZJ;ODOJIHHT6JIDH0e 

X/ 8TO Tpec50B8HH6 Be HBJIH6TCH HeOc5XO~HMliiU, TSK RSK B H6ROTOpliiX 
·CJiyqafiX 11llD6~eCT8JI0 HCDOJIDSyeTCH ~JIH pacWHpeHHH ~HHBMHqecKoro 
~zanaaoaa.aaa~HsaTopa /2/. Bazao TOJIDKo, 11Toc5u 11nDe~ecTaJI11 

ClliiJI CTac5HJI:&HliiM. 
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r»opM1iPOB8HHe CHl'HaJia Ha· BbiXO;D;e JIB, OnHCaBa B pa6oTe /J/(p!-1Co2)o 

Bxo;n;Holi cHrB~H ~epea noB~OpHTenb YaittTa (T1, T2) nocTynaeT aa 

JIHHHlO aa;n;ep;ltRH, C01'~8COBaHHYJO C OOOHX ROH~OBo 0cna6JieHRe Cl'll'H81Ia t 

BHOCHMOe JIHHHeitt UpH ~8KOM BRJilO~eHRR, ROMU6HCHpyeTCH ycRJIHTeneu 
. . . 

~T3 ,' T
4
). C ycRJIHTeJIH CHI'H811 nocrynae~ H8 HOpMBJ!bHO OTK~Tbl6 

JIB "(T
5

, T
6
). ;llJIH ycTpaHeHHH B1IHHHHH TeunepaTypaoro ;ll.pet14}a 

~ . . . 
11 nbe;n;ecTana11 JIB aa nopor npeoC5paaoBaTena UeJK;ll.Y Bb!XO;ll.OM 

11
BopoT

11 

H BXO;ll.OM aapH;ll.HOl'O. yc~po~CTBB BRJilOqeH 4}opM1'1pOEaTe1Ib (T? + T11). 
. . 
B 4}opul'lponaTene oc~ecTB~HeTcH paaBH3Ka ypoBHe~ 1'1 noc~e;n;yJO~ee 

4}0pMHpOB8HRe CHI'Ha~a C UOMO~blO R0pOTK03aMKByTOlt ~HHl'IH 3a;ztepZKHe 

BpeMH aaTyxaa~H nepexo;ztHbiX upo~accoB B ~enoq_se e1lKOC~b - ~HHH 
Sa;lJ.eplEKH B6CDYa M8JIO (3-5·MKC6K), UOS~OyY ypoBeHb HB BbiXO;zte 

4}opMHpOBaTe~H Be aaBHCHT OT11 Ube;ll.eC~ana 11 JIB H ypoBHe!tt KBCK~;ztOB,, 

npe;ll,meCTBYlO~X eMROCTH, R onpe;ll.e~eTCH TO~bKO ycH~TeJieU 

~T10 , Tn>• IlpHMeHeHHe ;n;aaaon cxeMbl nHHel!BbiX 11 nopo~11 
BO :sxo;ztaou 

ycTponc~ne aMnnHTy;ztaoro aaa~aaTopa /3/ noaBonino nony~~b 

c~aoHJibHOCTb nopora npeoC5paaoBBHHH 0,25 un/rpa;zt.C. 

Op!.il'HHBJIDHBH cxeua JIHHellHIJX 11 BOpOT11 t npe;ztnoliteHHBH B pa6oTe [ 4} t 

UOK83aHa Ha pRCo3e CXeMa COCTOR~ HS ycl'I~TeJIH ~OKa.C o~pl'I~BTe1lb-
• 

HOitt o6paTH01i CBH3];l0 (I)~ OHOOftSfpHOl'O CHMMe~pHqHOl'O lWIOqa (II), 

reHepaTopa UOCTOHHHOI'O TOKB (ill), cxeM~ ynpaBJI6Hl'IH (IY) 1'1 Bb!XO;zt

·HHX RacKa;ztoB (Y, YI). B cTa~oaapaoM cocroHHHR B o6onx nne~ax· 
611non~paoro KJIJO~a TeKYT paBHble TORR ( l"o~~). B peanMe nponycHa~ 
HRH (B 6aay TIS no;ztaH UOJIOJEHTenbHblii CHrHaJI) BXO;ztHOii HMDJ:IIDC· 

nocne ycHJIHTenH c K = I cyuuzpyeTcH .c TOROM [. H aanpa~e~cH 
B aarpyaKy R • Kor;n;a "BopoTa" aaRpbiTbl, TO~ 1o +I t.mepeRJ1lOqaeTcH 

B HarpyaKy !<.. 1 , a qepa3 R. Teqe~ TOR lo
1

•. 06pBTHBH CBH3b 

6 

1 

( 

ocy~ec~BnHeTcH B aTOM c~y~ae ~ep 

1'1MU6;zt8HCbl BbiXO;ztHbiX K8CR8;zt0B f 1'1 

JIJOOO!.I m3 ;n;nyx coqTommtt cxa?.m lXJ 

TO~Re OCT86TCH He1'13M6HHbiMo ITO C~ 

. ;n;ne n;n;eHTR~ilble ~enH, aaue~aJO!iufe 
) 

CHMMe~pRH CX6Mblj a TBKllte 

CBH31'1 UOSBO~HD~·no~y~Tb O~eHb l 

11 BOPOT11 • at>tf1eR~· 11iipo~e3aHRH 11 YUI 

cxeubl aeaaa~~e~ea. Hec~aoH~baoc 

c~BYJO~eu_Bbl6ope cxeMbl reaepa~op! 

B peuue UOKOH MOJEe~ C)bl~b C;D;6JIBI 

aunnH~y;zta, onpe;n;enaewafi paaaoc~J 

II: • .1IHCRpHYHHaTO@ HHlltHI 

CneKTP CiirHanoB, nocTynal 

CO;ztepzaTb aMnJIHTY;ll.l1 HMflYJlbCOB 0' 

He BC6l';zt~ 8HaJIH3 npOBO;D;HTCH BO 

8MnJIHTY;D; He npe;ztCT8BJIH6~ HHTepe 

co;nepzwr noJieaao~ Imif}OpMa~Im, n 

qTQ ee perHCTpB~H He HMeeT CMbl 

aH8JI1'13HpyeMbiX 8MnJIHTY;zt RMUYJibCO 

npHcy~en C8MOyY aH~R3aTOpy He~ 

noaTOMY B 6onbmHHCTBe cny~aeB n 

orpaaHqeaHe) ;n;aanaaoaa cHHay. ~ 

pa3JIH~oro Bl-I;zia. ';nliCKPUMHHBTOpbl 



, OIDICBBB B paooTe /J/(pHCo2). 

YaliTB (TI' T2 ) nocTynaeT HB 

o6o.Hx KOBUOB. Ocna6neaHe. curaana, 

, KOYTieHCHpyeTCfi yCH1IHT81IeM 

ynaeT HB HOpM81IDHO OTK~'l'UB 

TeunepaTypaoro ~pe~~a 

BaTBJifi MeJK]JS BbiXO~OIJ 11 BOpOT11 

ea ~opuHpo:saTen:& (T7 + Tn)• 

BH3Ka ypoBHe~ H nocne~yro~ee 

B B ueno~Ke BMKOCTI> - 1IHHHH 

Tana 11 JIB H ypoBHB~ KBCH£!~OB,, 

TCH TOJII>KO YCHJIHTBJIBll 

1IHHei!HbiX 11 BOpOT11 BO BXO~HOM 

pa /3/ noaBommo nony~T:& 

o,zs MB/rpa~.c. 
t npe~JIOlitBHHBH B paoOTB [ 4} , 

C OTpl:iUB'l'eJII>

ro CHMMB'l'pl:i~HOro HniD~B (ll), 

CXBMbl ynp8B1IBHHH (IY) H BbiXO~
PHOM COCTOfiHHH B OOOHX nne~ax· 

( Io=-Io). B peJKUMe nponyc.Ka.:. 

CHrHaJI) BXO~HO~ HMnyJII>O 

l'•.J:i aanpaBJIHetcH 

HpbiTbl, TOR fo + [f.tnepeHJIIO~BElTCH 
TOR lo 

1 

• OopaTHBH CBH3I> 

t· 

oc;:y~eCTBJIHeTCH B 3TOM CJiyqae ~epea conpOTHBJIBHHe /(2:
1 

• Bxo~!li:ie 
HllTIB;:!BBCI>I BI>IXO~HI:IX KBCHB~OB _r H · S 

1 

O~HHBHOBI>I t TB~ 'tl:TO B 

JIIOCiO!.r >13 ~nyx coqTommt1 cxa~ru }Ji:lltmr no nocTOHHHouy TORY B Ka~oit 

·TotlHe ocTaeTca aeaaueHHbiM. ITo c~ecTBY B ~aHHOil cxeue HueeTca 

. ~Be H~eHTH'tl:Hble uenH, aaue~aro~e ~pyr .rtpyra. 

. CHMMeTpl:iff CXBMH; a TBH:ate BBe~eHHe OTPHUBTeJII>HOa OOpBTHOn 

CBH3H ll03B01IHDT'llOJIY~TI> O'tieHI> BI>IOORYD 1IHaeaHOCTI> R OT8CiH1IDHOOTI> 
11 Bopot''• aJ)~ext·"nponeaaaHH" ynpaBJifiiO~ero m.myJI:&ca · Ha Bllixo.rt 

CXBMI>I H83H8Tll:iTBJieH. Hecta6HJII>HOOTI> 11 n:&e~ecTaJiair JIB npH OOOTBBT

CTBYID~BM BI:IOOpe OXBMH reaepaTOpa TOKB H CTBOHJII:i38~H YOH1IHTe1IH . . ) 

B peUMe TIOKOH LIO:IBT OI:ITI> C,lt81IBHB npeaeopel!OOIO MBJIOti 1 a ero 

BMnJIHTy~a, onpe.rtenseYafl paaaocnm TOKOB~ [o- Io 1 , paBHOil HYJlll. 

II:. ~HCKpHLIHHBTO@ HHlltHero YpOBHH 

CneHTp OHrHSJIOB 1 llOO'l'ynaiD~ HB BXO.rt 8BBJIH3BT0p8, MO:IBT 

CO~BPJitBTI> BllnJIH'l'Y.ltbl HMnyn:&cOB OT HYJIBBOit ~0 M8HOHM81IDHOilo O.rtHBHO 

He Bcer.rt~ 8H81IH3 npOBO,ltHTCH BO BCBLI ):tHBTI830He. HHOr.rta 1:180'1':& 

8MTI1IHTY.rt He npe,7:tOTBB1IH6T HH~epeca ~RH a&anHaa, TBK HBK He 
. - - ' 

OO~BPJitl:iT UOJieaaoft ltH~pM8UIIU 1 lfJUf :ate 3'1'8 HH.WOPMB~H TBR HCHBlitBHB, 

~TO ee perHCTPBUHH He HMeeT CMbiC1I8o B pa~e CJiyqaeB 001l8CTI> . 

BHB1IH3HpyeMbiX BMnJIHTY~ HMTIYJII>COB npHXO~HTCff .orpaHH~BBTI> H3-3B 
. . 

TipHcy~eft CBMO!JY 8HB1IH38TOp! HeJ!HHeitHOOTH B 001I80TH MB1IbiX 8MnJIHTy.Ae 

ll03TOMY B 001l:&mHHCTBe OJlyllBBB npHMBIIffBTCH.~HOKpHWHBUHH (HJIH 

.orpaHHTlBHHB) ~H8TI830HB .CHHay. ~JIH.3TOtt UBJIH HCll01I:&3yDTOH 

pa3JIHTlHOrO BHI(a )\WcHpliMHHBTOpl>l HH:atHero ypOBHH (.llHY). 
' . . 
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Ha~t6onee rrpocorott KOHCTPYimHO!.t :U:HY :umaeTcH noporonoe 

ycTpottcorno, npon'ycKaromee Ha nxo;n; anamtaaoropa TOJI:&KO TY ttacT:& 

· ru.mJIHTY]J;hl m.myn:oca, KOTOPaH npenuruaeT ycTaHOBJIOl!HUii nopor 

(ypOBOll:& orpaHHttOHUH CHH3Y). J{OJillliOHHhlM 3JIOMOHTOU l.!OJKeT CJiyl.GiT:Et . . . . . . 

UJII1 aanepTIDi no· 3!.!HTT6PHD-:Oa30BOMY nepexo;n;y TpaH3HCTOP /17/, HJIH 

CMOIUOHHbl~ B oopaTHOM HanpaBJIOHUH ;!\HO;ll; /40/ • 0;!\HaKO TaKHO ;!\HCI\pH

MHHaTOPU H!.!OIDT pH;n; HO;!\OCTaTKOB; K ttUCJIY KOTOPUX B nepnyro 

ottepe;n:& CJIO;zl;YOT OTHOCTH: 1) JIICKalKOHUO g)Op!.!bl CUl'HaJIOll. sa CttOT 

ot•paHntteHMH nunyn:&con ·no ocHonaH~ID, npnno;n;amee It Hennue!.tHOCTU 

B OOJlaCTU MaJIWc ar.mJinTy;n; Ha BUXO;ll;O ,UHY *); 2) HOCTaorm:&IIOCTI> . 

nopora orpaantteHna, ·npoannHmmaaca n c;n;:Bnre cneKorpan:&HUX nnHntt; 

0TM0t!OHHUO Bb!WO H6;!\0CTBTKU UOlKHO ttaCTUttHO ycTpaHUTI>, npnMel!Hfl 

n nep:BOU cnyqae o6paTHYID c:Bas:& c nuxo;n;a AHY Ha oro nxo;!\ /39/, a 

:BO BTOpO~ CJiyttae, BBO;!\H TOP.MOKOMllOHC8.UliliD ypOBHH orpai!Ut!OHUH /39/. 
C;n;HaKO UCllOJI:&30BUHUO TaKUX AHY ~6JIOCOOOpa3HO JIU!!ll> :BO BXO]J;Hb!X 

ycTpottcTBax c ttncJIOM KaHaJIO:B ue 6onee 500. 
! • • __, 

Eonee pacnpocTpaHeHHblli n conpeueHHblX ~omorormHan:&HHX 

aHaJIU3aTopax HBJIHOTCH ,UHY, f!Cll0JII>3Y!Oli\Ht1. llOToli: npe;n;JIOi:tOHHblfi· 

raun /42/ ;1 nnepnblo peannaonaHHHtt n fU!ll, onncffi!HOM n pa6oTe /4/. 

CymHOCTI> aororo ueTo;n;a aaKJIJottaeTCH n :Bb1ttUT_aHUH cTporo ij)nKcnponaH

HOil ttacTil aapH;n;a Iia Kal!t]J;oro ;n;eoreKTOpHoro HtmyJI:&ca Ha nxo;zte aapa;n;o

noro npe;ztycHJI~Tena.B auanoro-~nij)ponoM npeo6paaonaorene ij)nKcHponaHHHit 

aapM cHnl.taOTCH c aanowmaromeiii eMKOCTU nocne aanounHaHHH nxo;n;Horo 

'!€) Ha puc .4(a, Ci) KJIJIIOCTpnpyeTCSI R3MeHeHne c~opMu ¥!lvmyn.&ca npK 

IIOllOCpO;ll;CTBOHHOM Bbltt¥ITBHRH no~ora. 
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CHl'HBJIB '(pHC.4 (6) ). AHBJIH3HpyE 

CHl'HBJia. ECJIH aMllJIHTy;!\a BXO]J;HOrc 

TBOMOl'O CHrHaJia 1 T • e. HMllY~I>C Hl 

HHe He npOH3BO;ll;HTCH. 

ilO;!ipoOHOe OllHCBHHe CXOl!HI 
) 

]J;HTCH B 3Il pa3;D;OJIO ]J;BHHOit CTBT:&I 

ycTpOitCT:BO Ha 4096 KBHBJIOBe 

B TOXHHttOCKOM OTHOWOHHH 

B AUll MHoro npome, tteu ~a nxo;n;e 

CJiyttae HO~KOJII>KO CHHlKB~TCH Tpe6 

nocne npe;n;ycunnTena. 

ilOJ163HblM.]J;OllOJIHOHHOM K H 

npHMOHOHl!e B 11JIOrHKe11 aHaJIHsaoro 

ynpaBJIHromero cxeMoil oor6opa H pa 

aopMaJI:&HO aaKpb1THe mmeitHue 11 BO 

BMllJIHTy;na KOTOpHX npeBHWaeT llOJ 

maeTca aanycK "noriiKH11 aHEIJlHaa'I 

HHlKO nopora AHY, HO Bb!We ~opor~ 

Booo~e ronopa, TaKoro po~a HHTE 

BHllOJIHHTI> ij)yHK~H.AHY, T.e. He 

MeH:&me. onpe;n;eneHHoro nopora. Oi 

HCllOJII>3YIDTCH H8t!BJI:&Hble KBHBJibl l 

tteCKHR ;n;uanasoH; a BO-BTOpHX, , 

WB6TCH BpeMH npeo6paaOBBHl!H 1 Ti 

llOJIHBH BMllJIHTy~a CHl'HBJIB, B TO 

aMnJIIITy~a Kallt]J;oro HMnymca yMe 

AJIH ~IICKPHMHHB~U HHJKHe 

11 ~ij)po:BHe i.teTo;n;H, Hanpuwep [ 

HOMepa KBHBJIB B a~peCHOM Ct!OTtt 
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~He~ nHY nBnae~CH noporOBOO 

ananuaaTopa TOn:&KO TY tiaCT:& 

ycTaHoBneHHHit nopor 

Ill :meueH~OU MOlKOT cnymJT:& 

nep~xo~y TP8H3HCTOp /!7/, Hnll 

~no~ /40/. O~HaKo TaKne ~ncKpn

l!HCny KOTopux B nepByro 

auteHHO q}OpMI:l CUrHaJIOB. a a Ct!OT 

, npnBo~nmee H HennHeiiHoc~n 

.IU!Y :it:); 2) HOCT86UJI:&;IOCT:& 

B C~Bnre CflOKTpaJI:&HI:lX JIHHHti; . 

t!8CTllt!HO ycTpaHUT:&, llpHMOHfiH 

Bl:lXOf(a t(HY Ha oro BXOf( /39/, a 

HCEml-110 ypOBHH orpa!!Ht!OHHH /39/, 
BO BXOf(HblX 

' 

yromnn. ueTo~, npef(Jior.teHHblfi· 

B AUIT, onHcaaHou B paooTe /4/. 

H B BbtliHTaHHH CTPOI'O lj)liKCHpOBaH

OpHoro n~mymca Ha BXo;zte aapn~o

BOM npeo6paaoBaT6JI6 ti!HKCl'lpOBaHHb!tl 

ILMKOCTl'l nocne aanounHaHHH B~OAHoro 

(~Opr.rn urv:nyn.bca npl'l 

,.; 

( 
I 
I 
\ 

. \ 

cnrnana ·(pnc.4 (6) ). AHaJ.tnaupyeTc.H npn a.TOM ocTaBW8HC.H qacori> 

CHrH8JI8e ECJIM 8MflJIHTYf\8 BXO~HOrO HMnyJI:&Ca MeH:&IIlO BeJI!tft!HHI:l Bl:lt!H-
• 

oraeuoro curH8JI8, or.e. HMny~:&c HHXe aaf(aBaeuoro nopora, npeo6paaOB8-

HHe He npOH3BOAHTCHe 

ilOf(po6aoe OllHC8HHO CXeMHOro Bl:lllOJIHOHHH T8KOro .I(HY npHBo-· 

f(HTCH B. :m p83f(eJIO f(8HHOti CT8T:&H, rf(O paCCM8TPHB8eTCH BXOf(HOO' 

yCTpOtiCTBO H8.4096 K8H8JI0Be 

B TeXHH'CieCKOM OTHOWOHHH HCllOJI:&30B8HHe A8HllOrO MeTOf\8 

B AUII Jiaoro npollle, qeu Ila BXOf(e npef(ycunuoren.H; OJ:~Haxo B noc.ne,l.IHeu 

CJiyqae HeCKOJI:&KO CHHX8DTCH Tpe60B8HH.II K OJIOK8M, H8XOf\HIIlHMCH 

nocne npef(ycunnTeJI.H. 

IToneaHI:lM J:~OnonaenneM·K ucnoni>aoBaHHID J:~aHHoro .I(HY HBJineorcn 

npHMeHOHHe B 11JIOrHK0 11 8H8JIH38TOpa HHTerpaJI:&HOrO · f(HCKpHMHHa~opa, 

ynpaBJinromero cxeMott oor6opa u paapawarolllero nponycK8HHe l!epea 

HOpM8JI:&HO 38Kpl:lTI:lO JlHHetiHble 11 BOpOT8 11 TOJI:&KO TOX HMnyJI:&COB 1 

8MnJIHTYfli:l KOTOpl:lx npeBI:lwaeT nopor .I(HY. B atoM cnyti8e npeJ:~OTBpa

~aeTC.H 38llYCK 11 JIOrHKH 11 anam'iaaTopa lllYM8MH H nOMOX8MH, Jiellt81JlHMH 

HHlKe nopora .I(HY t HO BbJIIIO ~Opora 38llYCK8 11 JIOrHKH 11 (06blliHO 30+50 MB) • 

Boo6me'roBOp.H, TaKoro p0f(8 HHTerpaJI:&Hblti ):IHCKpHMHH8TOp CaM MOlltOT 

Bl:lnOJIHHT:& !J)yHK~ .I(HY, T.e. He nponycKaT:& H8 anaJIIfa HMnyn:&cl:l 

MOH:&IIIO_ onpe):IOJIOHHOrO nopora. 0AH8KO npH aTOM, BO-nepBbiX, He· 

HCflOJI:&3yroTCH H8li8JI:&Hble . K8H8Jlbl aH 8JIH38TO pat T, e • cyxaeTC:H Aima:.m

qecKHti f(HanaaoH; a BO-BTOpl:lx, liTO 6onee c~ecTBesao, He yuan:&-
/ \ '. 

lll80TCH BpOMH npeo6p830B8HHH, T8K Hal\ Ha JIHHOMHblti paapH):l llpDXOAHT 

llOJIH8H 8MflJIH_TYA8 CHrHaJia, B TO BpeMH 1 K8K B OUMC8HHbiX BbllllO ·cxeMaX, 

8MllJIHTYJ:l8 Ka~oro HMflYJI:&C8 yMeH:&IIIOH8 Ha BOJIHt!HHY nopor8 • 

.I(JIH AHCKPHMHH8~H HHXHero ypoBHH uoryT ol:lTI> ucnon:&aOBaHI:l 

H ~q,lpOBble MeTO):ll:l, H8npuuep [ !3] ,· Bl:lliHT8HHe KOf\8 n~por8 ua KOA8 

HOMep8 K8H8JI8 B 8):lpeCHOM CliOTliHKOe Ultflj)pOBOMy .I(HY npHCYIIlH TO xe 
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He;llOCT8TKli, liTO H liHTerpam.HOMY ;llHCKIIUIHBBTOpy, O;llBBKO l! pH;ll6 . 

cnyqaeB ero npMueaeinte uozeT c5HT:& noneaal>IM /!3/. 
TaKl!:M o6paaow, ]lJIH Hcnon:&aoBaBHR B Alln noBHmessol ToqaocTH 

MOXHO peKOMBH;llOBBT:& nflY C l!lllqaTaHH6M aapR;lla, Oc5~e;llHB6HHllll C HBT6-

rpan:&HIDf flliCKPHMIDiaTopoM B 11JIOrHKe11 npH aopuaJI:&HO aaKpl>ITl:IX JIB. t -

(eCJIH JIB HOpMaJI:&HO OTKpl>ITl>IB, HBTBrpaJII.Hlll~ ;llHCKpHMHHaTOP 
,>"'" ~ 

nopora ae Tpe6yeTc!I) H. noanonstDil\Hn nony'llaTI> BHCOKYD mmenaocn 

BITJIOTh AO nepBHX·KaHaJIOB. 

m. Aaaxoro-gwWpOBlll6 npeo6paaoBaTeJIH 

Bazaelme~ ~acT:&Il BXO]lHOrO ycTpO~CTB8, OTBeTCTBeHHO~ aa 

ero OCHOBHHB xapa:KTepHCTHKH, HBJI!I9TCH aHaJioro-UH~pOBOlt npeo6paao-
. . 

BaTen:& (AUU). Ilpeo6paaoBBBH6 aMUJIHTy;lllli·HYnyn:&ca a UH~pOBO~ KO;ll . . 

MOZ9T 6HT:& BHITOJIH9BO B9CHOJI:&KHMH M9TO;llaMH, OCHOBHbB H8 KOTOpHX· 

6y]lyT paccMoTpeBH azze. 
. ,.-' .. . 

1. Auanoro-U!ffipoBo~ npeoc5paaoBaTen:& c' 
aunnHTYABO-Bpeueasol Tpaacwopuaunel 

B 6on:&mHBCTBe coBpeueHHHX yaoroKaHaJILBHX Alln zcnon:&ayeTcH 

npHHUKfi aMnnHTY;llHO-BpeYeBBOI TpaHc~pMaUHH, npe;llJIOZeHHllll 

Bl'!JIKHHCOHOY /5/ • EJl:OR-CXBMa TaKOrO npeo6pa30BaTBJIH npHBB;llBHB Ha 

pzc.S. BxOflHOI ~n.myn:&c nocTynaeT sa :aapMBOe ycT_poJ.tcTBO (31) z 

· aapHlltaeT BMKOCT:& . C ;llO nHHOBOrO 8HB"qeBHR aunnHTYJ!H BXO;llBOrO 
\ 

CHrHaJia. EMKOCT:& aaTeY JIHH6IHO paapHEaaTCH reaepaTOpOY nOCTOHBBO-

ro TOKa (rfiT) ;llO Hat~an:&HOrO ~poBBH. Hat~aJIO H KOH6U paapR;lla 

HOH~BHCBTOpa ~HCHpymTCH CX6YOI BH;ll6JI9HHR liHT6pB8JIB paapR;lla (~). 
ID.InyJI:&C, ;llJIHTeJI:&HOCT:& KOTOpOro nponOpl\ROBalli>HB BpeueHH paapH;llB, 

oTKPHBaeT HJianaa (K), nponycxam~ aa BXOA a~ecaoro cqeTt~HKa (AC) 
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cepmo :HLti1ym.cciB oT. reaepaTopa uyra 

CTBYBT aMnJIHTy;lle H3M6pfi6MOrO HYnyJii 

HHxe npHl!O;llHTCH aHaJIHa norpe 

KaCRa;llaMH · AUII, u paccuaTpHl!aJOTCH ME 

Bl>IX xapaKTBpHCTHK. 

a) .AMnJIHTY;zu!O-BpeMeHHOt\ npe1 

Eom.mzacTBO Ha:BeCTHl>IX B Hac! 

:BpeMeHHHX npeo6paaoBaTenen (ABII) B 

_HOI aapHC.5 (nyHKTHp)., 0;llHHM H3 0 

mex Ka'lleCTBO ABII,· HBJIHeTCR ;llH~epe 

MOllteT 6Ir.r:& 

-dr 
r;lle c/'!lj 

r 

onpe~eneaa cne;llyll~M B~ 

~T d 
E.{lltxJ = ;rz;rix. - If 

/ 7T 
ll[1x. 

.- cpa;llHHH l!BJIHtlHHa 

E3MBH6BHH aYnJIHTY) 

- HHTepBan Bpeueaz, . 

BXO;llBOrO ClllrBaJI8 • 

. CywapHaH HaJIHHell\aoc~I> ABII cKJia;llir 

npzc~tK o~]leJIDHHM t~acTHY npeo6p~ 

/Z. 

r£ = 2.. .E."· 
.l. =-t 

QueHKa.l!eJIR'lHHH Kax,140~ H3 3TliX KO 

yueai>meHIIIH paccKoTpaHH 11 paoo~ax 
B ABII paccuaTpHBaeuoro THn 

HOCTH fil!JIHIOTCH: 



AHCKpHMRBaTopy, o~aaKo B pH~e 

6HT:& noneaBYM /!3/. 
;acnon»~u»aaan B AUG noBHmeaaol TO~OCTK 

~TSBKSM aap~a, 06~e~KB8BHHt\ C KHT6-

11JIOrHK811 npH HOpMaJI:&HO aaxpHTliX·JIB 

, HHTerpaJI:&HHM ~HCKPHMHHSTOp 

o1IS!Dil!H~ nonyt~aTI> BHCOKYD JIHHefiHOCTI> _.,.. 

lkxonHoro ycTpO~CTBS, OTB6TCTB6HHOt\ 38 

aBJIHeTcH aaaxoro-nw~poBOA npeo6paao

aMnJIKTY~ · KMnyx:r.ca a UH~POBOti KO~ 

~JI.bl'llllaw MeTO~aMH, ocHOBHW aa KOTOpHX · 

~ueHBliX MHOroKaHSJI:&BHX AUG ucnoJI~ayeTcH 

Tpanc~puauwa, npe~ozeHBHl 

TaKoro. npeo6paaoBaTeJIH npHBe~eHa aa 

E
TynaeT Ba ~ap~aoe yc~pOtiCTBO (SY) H 

KOBOrO BH8ti8BHH 8MnJIKTYJIH BXO~HOrO 

H8t\BO paapHE88TCH reaepaTOpOM fiOCTOHHHO-

{~). 

nponopuaoaaJI~Ha_BpeueHR paap~a, 

IIUfiYCKa~~ Ba BXO~ a~eCHOro C'lleTquKa (AC) 
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cepHD KMnyn:&COB.OT-reaep~opa uyra (ru). Ko~·Ha BHXO~e-AC COOTB6T-
··• 

CTBYST aJ4MHTy~e H3M8pH8MOrO lUmyn:i;ca. 

HHJKenpzBo~a~cH aaanaa norpemaocTetl:, BHOcHm oT~en:r.amm 

KaCKBJtaMK · AUII, n paccuaTpHB~TCH ueTo~H ynytnneHHH · HX HaMepz~ex:r.-· · 
HHX xapaKTepHCTHK. 

a) AMnnHTYAHO-Bpeueaaon npeoeipaaoBaTen:r. .. 

EOJI:&mHHCTBO H3B6CTHHX B HacTO~ee BpeMH aMMHTY~Bo

BpeMeHHHX npeoeipaaoBaTeJietl: (ABII) BHfiOJIHHDTCHfiOCXeMe, npKBe~eH

HOit. Ha p11c.S (nYHKTHp)., O~HHM _HS O.CHOBHHX napau:eTpOB,~apaKTepHSYIO
~X Ka~ecTBO ABII,· HBJIHeTcH ~H~epeauaan:r.HaH aeJIHHettaocT~, KoTopaH 

MOJK8T ClHT~ onpe~eJieHa CJI8~~14 BHPaJK8HH6M /6/: 
. r;/T dT 

c{tltxJ = i[iiix. - l"f!tx. . too % 
7 . ;r:r ()) (I) 

mx. Jr 
r~e 

c/7' 
dt(~ - cpe~~fl!l B6JIIII~HHa di//J( · B SBJtaHHOM ~Halla30H8 

1/laMeHeHHH a.MllJIHTY~ BXO~HHX clllrHMOB ( II ~x ) ; 
. -T - III~TepBaJI Bp8148HH, ·nponopUHOHaJI~HHt\ aMMIIITy~e 

BXO;zuiOrO CHrHana. 

CyMKapHaH HeJIKaettaocT~ ABII CKJIBJti:lllaeTCH Ha ae_CKOJI:&KHX KOMnoaeHT, 

nplllCyuuDc OT~en:&HHM ~aCTHM npeo6paao:BaT8JIH; 

/2.. 

,£ = 2. -~~-· 
t'=t 

QueHKa.BSJIIII'IIIIIHH K~Otl: HS STI/IX KOMfiOH~H~, a TaKJK8.J48TO~ HX 

yMeH~meHI/IH paCCMOTpeHH B pa6oTax /6,7,8/~--

' (2) 

B ABII paccMaTpHBaeuoro Tlllna ocHOBHb!UH IIICTOliHHKaJm aeJIKHett

aocTH HBJIHMCH:, • 

II 



I. Ha c~aAHM ~apfiAa KOH~euca~opa: 

a) uenHuenuoc~:& npauofi.Ee~:an EOn:&T-aunepuo~ xap~eplli-

CTHim aapalltruoll\ero ~no~a ( . C. 1 ) ; 

6) uenn~eiiuoc~:&, ooycnoBJieuuaa ~eneuMeM aapMa Ha 

aanOMHHaiO!l\8H 8MKOC~H H uennuefilioi1 8MKOC~H ~MO~a E MOMSH~ cnaAa 

Exo~uoro Munyn:oca ( t z.. ) • 
.~'< 

2. Ha CTaAMH paapaAa KOH~eucaTOpa: 

· a) uenocTOHHCTBO ~oKa paapMa ( c!. ) ; 
6) uenMuenuaa euKoc~:& ~no~a, a ~aKllte euKocn f- h- ne

pexo~a TOKOCTa6Mnnanpyroll\ero ~pausnc~opa, Ko~opue E npol.\ecce 

paspa~a KOH~eucaTOPll oKa3NBaJOTCH BMIOtleHHillMH ·· napannemuo saiioMH-

uruoll\eit 8MKOCTM ( . g 'f ) ; 

E) Hennuei1Hafl npo:ao~HMOC~:& sapHlltaJ011\8rO ~no~a ( c~. ); 
r) napaan~uue conpo~nEneuna, myu~npyro~e KOH~euca~op 

( C:.t ) ~ 
AuaJIHB npol.\ecco:s aapMa H paapMa aanoMHllaJOlllero KOH~euca-

~opa noKaaNBae~, tiTO ocao:suoiii EKnaA :a ~H\W}epeHI.\I,an:&uyro ueJmuefi

uoc~:& ABIT ua CTaAHH aapMa :auocH~ uennuettuocT:& :aon:o~-aunepuoi1 

xapaKTepnc~HKH ~1t1o~a n ero euiocT:&, a ua c~aARH pasp!Uta-: uannt!Re 

H8nHH8i1HOit eMKOC~H ~HO~a, HSTIOC~OHHC~EO paapMHOrO ~OKa H . 

uanntrHe conpoTH:aneuMit, myHTHPY!OlllHX KOH~euca~op. Yueu:&mMT:& aapM

uyro norpemuocT:& uolltHO nponycKauHeM qepea ~MO~ ~oKa, :a.enRtiRHa 

KO~Oporo ~OCTaTOtiUa MH EbiXO~a paootieiJ TOtiim Ha npHMOnHHefiliblii 

ytracTOK :aon:&~-aunepuofi xapaKTcpHc~!t1KH ~Ho~a •. T~on ue~o~ xoTa 

H aEnaeTCH HaM6onee npocTblM, ~e non!trlm mHpoKoro p~cnpocTpauemm 
lt13-3a orpaHHt18HHi1~ HaKnaAUBaeMHX Ha KOBCTPYKI.\RIO.ABIT, ~.K. E 3TOM 

I2 

cnyqae paapa~ KOH~eucaTopa ~o.Jillteu.uaqn 
nocne ero aap~a.*) 

Ha1t16onee pacrrpocTpaueuuw J.ieTo~ 

norpeiUHOCTH RBnRSTCR BB8~8lU18 OTpHI.{UTe: 

Ha pMc. 6 (a, 6) npH:seieubl pasnlt1tiHble J3apn: . ), 

cT:aa c oopaTuon .c:sas:oro. ;l!mt sTnx cxeu 1 

~no~a KaK ou yueu:&IUaeTCR· :a K pas, tiT I 

:son:&T-aunepuoi1 xapaKTepHcTnKn ~no~a rro 

naeT aBaJIH3llPOBaTD C TOH llt8 IIOrpemHOCTj 

:a K paa MeH:&IUe, treu :a oouquoi1 cxeMe. 

rrpnMeH8Hl1fl oopaTHOit CBfl3l1 B. aapMHOM yc 

una aapMa eMKOCTn. llocTOHHHaa BpeMeHJ 
o6paTuon CBHSLD no uanpnxeunD paBua /91 

G~ = cj (12t>nx +R,~)(z 

r~e Cj - eMKocu · ~no~a; . K -Kosg 

/? ftot. - BhiXO~H08 COnpOTH:SneHne YCl!nl1T8J 

tiTO Bb!UrpUIU B CKOpOCTR 3UpMa rronyqaeTC 

3KBHBM8HTHOrO 3Hati8Hl1fl 3allOMHHai011\8it 61. 

B.ABIT c oopaTHOiii CBH3:&10 no TOKY 

uarrpfllltemm TpaiiccJ)opunpyeTca :s 1nmyn:cc ~ 

nporropl{nouaneu uanpflllteunro ua Kou~eucaTc 

.aapalltae~ca paauocT:&IO TOKOB~ ycHneuuoll ~ 

*) B paooTe /2/ ~nH yYeH:&IUeunH ~mi 
:s uatrane IUKaJIN npeMaraeTca cyw.rnpo:s 
nunyn:cca co CTY.rreH:&Koi1 uanpflllteuna. 0 
Ta.Iale npncYlll PM orpauntreunit, rrosTOM 
Ten:&HO pe~KO. 
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Koli;n;eacaTopa: 

npfiMOll BOTB~ BOnhT-aMnepHOH xapaKTepU-

t, I ) ; 

, o6ycnoBneHHaH ;n;eneHHeM sapa;n;a Ha 

eMKOCTH )J;HO;D;a B MOMO!lT cn~a· 
I 

KOH;D;eHCaTOpa: 
_.) 

C.!. ); 

eMKOCTh ;D;HO;zta, a TaKlKO OMKOCTh f.- h. ne

TpaHSHCTOpa, KOTOpHe B npouecce 

W!aJOTCH BKJIIOl!eHHI:.lllm napamiemHo sanoW!-

IIDOBOnHMOCTh sapfllKaiO~ero ;ztHO;zta ( . C~. ); 

WYHTHPY!OmR~ KOH;D;OHCaTOP 

sapa;n;a n paapa;n;a sanotmnaro~ero KOH;n;eH~a

OBHOM BKn~ B ;ztH~epeHUHanhHYJO HenHHefi

.. pa;n;a BHOCUT H6nHHefiHOCTh BOnhT-aMTiepHOH 

ero 6MKOCTD 1 a Ha CT~HH paapa;n;a ~ Ha.Jml!Ze 

H6TIOCTOHHCTBO paapH;n;HOrO TOKa 1'1 · 

WyHTHPYJOm¥IX KOH;D;OHCaTOp. YM6HDillHTh sapa;n;

nponyCKaHH6M l!epes ;D;liO)J; TOKa, B63llil!Ull8 

BHXO;zta pa601!6H TOl!Kli Ha npHMOnliH6HHHH 

XapaKTCPliCT!tiKH ;D;HO;n;a •. TclltOH M6TO;D; ~OTH 
'CTHM, He TIOnYl!Hn illlipOKOrO pacnpOCTpaHOHHfl 

ll:n~WlaeMHX Ha KOHCTPYKU~IO.ABIT, T.K. B STOM 

I2 

I 
CJiyl!ae paspH;zt KOH;zt6HCaTOpa ;ztOJI.:lCCH Hal!l!HaTDCll Henocpe;n;CTBCHHO 

nocJie ero sapH;zta.*) • 

Hau6oJiee pacnpocTpaHeHHHU MeTo;n;oM yueHD!lleHHH aapa;n;Hoii 

norpellJHOCT~ llBJIHOTCfl BB6)1;6ll11e OTPHUaTeJI:OHOit 06paTHOit CBll3li. 

Ha puc .6( a·,6) npHBeieHu pasJIHl!Hue BapuaHTbl cxeM sapH;ztHoro ycTpoii

CTBa C o6paTHOit CBllS:OID. ]!Jill 3TlnC CXCM 11 TIOCTOHHHafl HailpiD!leHHH11 

;n;Ho;n;a KaK 6u ytJeH:omaeTCH· B K pas, l!TO SKBHBaneHTHO clitaTm:J 

BOJI:OT-aMTiepHOit xapaKTepHCTUKlil ;D;liiO;D;a no OClil HallpfllltCHlilit. 8TO llOSBO

JlffOT aHaJIH3llpOBaTh C TOit JK6 norpemHOCT:OIO llMllYJIDCU C aMll31HTy;D;Oit 

B K pas MeH:ome, 'I! eM B o6ul!HOit cxeue. BTopw BaJKHHM c:ne;n;cTBHaM · 

llpHMOHOHHfl 06paTHOit CBfl3H B aapH;n;HOM ycTpOitCTBe HB3lfl6TCH YCKOpe

HHe aapa;n;a OMKOCTH. llocTOHHHaa BpeMeHu sapR,na eMKOCTH B ABIT c t 

o6paTHoii CBRSbD no HanpRxeHRD paBHa /9/: 

rj~ = Cj (R~nx -t-Rct){f +{j~K+!)~ (3) 

r;n;e C; - eMKOCT:o ;n;uo;n;a; K -Koa~HUHeHT ycu:neHuH; 

/? fto .. - BHXO)J;HOe COnpOTHB316IIH6 YCH31HT63lfl. lis BUpal!tOHHfl (3) c:ne;ztyeT, 

liTO BUlirpbiiii B CKOpOCT~ 3apa;n;a llOJiytiaeTCfl Sa Ct!6T JM6H:Oill6Hl!H 

3KBHBaJI6HTHOrO SHa1!6Hlifl sanOMHHaiOmeit 6MKOCT~ B ( 1<. -+1 ) pas. 

B ABIT c oopaTHOM CBHS:O!O no TOKY /IO/ BXO;ztHOit HMnyn:r,c 

Hallpflllt6Hl1ll TpaHC@OpMHpyeTCH B liMTiyJI:OC TOKa; TOK 06paTHOil CBH3~ 
' 

nponopUHOHaJieH HallpfllltCHH!O Ha KOH;zt6HCaTope 1,( '- , a KOH;zt6HCaTOp 

. sapazaeTCH paaHqCT:O!O TOKOB, YClfJICHHOfi YCHJIHTeJieM TOKa. 

*) 
B pa6oTe /2/ ;ztJill yueH:omeHHH ;ztH(Mlepem:iHan:oHoi! HeJmHetluocTH 

B Hal!ane lliKaJIH npe;ztJiaraeTcH cyw.mponau ru.mnuTy;zty BXO;ztHoro 

HMllYJI:OCa CO ~T.yneH:OKOH HanpmteHHH. O;ztHaKO ;ztaHHOMy MeTo;n;y 

TaKBe npucym PM orpaHH1!6H~tl, TIOSTO~~ OH TIPHM6Hfl6TCH CPaBHH
T6JI:OHO pe;ztKO. 
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B s~oJ.\ cxeue ~OK aapMa eMKOC~H paBeH 
r - flUx. - tl.c. A} K. · 

.lJC~.f- t ;< ,e. ,;- [, / (4) 

r;zr.e ~ - fOS\M)liiU116H~ o6paTHOH CBfl3lii 1 

)(~ - KOS@)HUU6H~ ymmeHHfl 'J!Oita. 

CKopoc~n Hapac~aHUH HanpRXeHHH Ha KoH;zr.eHca~ope onpe;zr.enHe~cH 

H3 Bl:1p8.lit6Hl!i!l ( 4). . 
dY.: =- K,-Jro ( 1!...0 .:- uc..) . 
eli ;<. c. J3 .) 

(5) 

A -I npu ./"' - R. C:.. 
noc~OHHHafl Bp6M6HH aapMa KOB;li.6HCaTOpa 

paBHa 
I/. , ~.e. sapM ycrtopaeTca ·B · Kt": paa. 
~ t . 

. . B 'l!6X cny~a!IX, KOI';ll.a npHM6HH6~Cfl KOM6HHHpOBaHHNH BapHaH'l! 

C ycHnH~63I6M. HaTip!IX6HHfi H YCHnl!i~63I6~ ~oRa (pHc.66), B1:1HI'pl:lm BO 

BP6ll6HH aapMa nony~ae~ca npHuepHo B K'· K~o' paa. · 

.cna;zr.yeT aaue~H~~~- ~TO·B aapa;zr.Hux yc~po~g~Bax c o6paTHOfi 

CBH3niD Ha BenH~BY KOS@)HUH6H~a ycHJI6BHH HM66'l!Cfl orp~H~6BH6 . . . 
CB6pxy; BI:160p OTITHMMDHOH B6llH~liiHN I( ;li.Omlt6H o6ecne~'l!:& MHHH:Ilall:&H 

HYID J36llH~HY C H MHHHMallnHO :B03MOlitH06 Bp6Mfi aapMa 6MKOC~H 
npH MOHOTOHHOfi xapaKT6pHC~HK6 nepeXO;li.HOI'O npouecca, ToKo npH 

. ~ 
HallH~HH Bl:16poca Ha nepexo;zr.Hofi xapaKTepuc~uKe HanpH!eHH6 Ha 

6MKOC~H 6~eT O~JlH~aTnCfi 0~ TIHKOBOI'O aHa~eHHfi aMTillH~y;li.N BXO;li.HOI'O 

CHI'Halla. 
AHaJm3 ;zr.HHaMHKH nepexo;zr.HOI'9 npouecca B aapM~OM yc~poiic~Be 

c o6paTHOJ.\ cBHaniD , ocymecTBnaeuHn npu nouomH ueTOAa KOpHeBoro 

ro,JJ.orpat!Ja, npvmeAeH B pa6oTe 1'3/. B pesynhTaTe aHanRaa nonytteno 

KpHT>N6CK06 3Hali6HH6 K03c{xPHUU6HTa yclineHHfl 1 npR KOTOpOM eme 

Bb!TIOHHH6TCfl Tp600BaHH6 MOHOTO!tHOCTH nepeXOAHOrO npouecca 

n onpeAeJleHH napaueTpH KOMTI6HCHPYillllHX 

14 

l 
f 
i 

.... , "... ;;;,_' ;..;"' .. 
-, ...__ -- ~ 

. ueiien, o6ner-qaroirtnx BblllOJIHeHne aToro , 
pacl!6~ t Bb!TIOJIH6HHH« C TIOMO!IU>ID aHallOI'· 

npuBe;zr.eH B pa6oTe /II/. ;llJIH yuen:&meH: 

B npouecce paapa;zr.a Kon;zr.encaTopa, Heo· 

conpOTHB3I6HHfi1 myHTHpyro~ KOH;li.6HCaTO' . 1. . 
npO:BO;li.RMOCT:& ( ~~ ) riTT. l 

B aapa;zr.HNX yc~pottcT:Bax c o6pa 

cpa:BHRllaiDDtee llXO;zr.Hoe nanpmteHue c Ha 

C 6MKOC~:&ID ll6p63 TIOll~OpR~6Jl:& C KOH6~ 

B ~o~HNX ABIT ;zr.na s~o« uenn Hcnon:&ayro 

/3,4/, JIH60. TIOllTOpH~en~ C TIOJI6B~ Tp 

~ .K._ TpaH3HCTOplHbl6 Sl<.UITT6pllb16 TIOBTOp 

~6HHH BXO;li.HOI'O conpOTRBJI6HHH I'Jiy()oKy 

C:BH3:&, HM6IDT HH3Kyro TIOJIOCY nponycKaH 

naunu B TpaHaHCTOPHOM ABIT HelltenaTen:& 

pelltHMa CX6MN H H3-3a H606XO;li.RMOC~H B 

nHTaHHH, noa~oJ.tY. HaH6onee uenecoo6pa 

yc~pottcTB6 TI03I6BOfi TpaH3HCT0p R3IH KS 

~paHaHcTopoB /14/. Ha pHc.7(a,6J npHB 

TIOJI6BNX ~paH3HCTOpax /12/. Bxo;zr.Hoe C 

cocTa:BnHeT x IOO uoJ..t. Cxel>4a cnolltHO 

c KaCKa;zr.HblM BK3IID~eHH6M TpaHaHcTopoB 

Cne;zr.ye~ aaue~HT:&, ~~o o;zr.HoBpeuenno c 

~6llll HMTI6;ll.aHCOB H606XO;li.HMO C~p6MH~:&C 

~.K. STH ~aK~OpN OKa3NBaiDT O;li.HHaKOBO 

JIHH6fiHOCTI> ABIT. 

ITpOCTettmaH CX6L!a riTT, npe;zr.cTa 

BK3IIDll6HHNJ.\ no cxeue c o6men 6aaott c 



(4) 

llkoHnaHCaTOpa onpe~a1IH6TCH 

:... lie..). 
.) (5) 

sapMa KOH~eHca'i:opa 

.. fi6TCH KOMClHHHPOBaHHHli :aapHaHT 

TOKa (pHc.6Cl) 1 BHHI'phlm BO 

I
H~HHX ycTpOiit~TBax C o6pa~HOtt 

KHSHHH HM66TCH OI'pdbHtz6HH6 
. .. 

~OnX6H 066CIT6tiHT:& MHHHYa1IDH 

1
03Lto~H06 Bp6YH sap~a 6MKOCTH 

xo~aoro npouecca, T.K. npH 
• • ""m""'"CTHK6 Hanpflllt6HH6 Ha 

SHatzaHHH aMII1IHT~ll BXO~HOI'O 

npouecca :a sap~HOM ycTpoiicT:ae 

npH ITOMO!llH M6TO~a KOpHeBoro 

B pe3yHLTaTe aHaHH3a nonyqeHo 

YCHH6HHR, !IpH KOTOpOM eme 

nepexoAHoro nponecca 

KOMII6HCHpyDillHX 

<',.,; 

rl'· ,;;:,_ . -~ : __ ~ 

! ••• - ~., 

. _t.teneiii, Oel1I6I'tzalO!llliX BWI01IH6HH6 S~OI'O ~peelO:BaHHH. AHa1IOI'.HtiHHtl 
pactzaT, BWI01IH6HHHtl C ITOMO~IO .aHa1IOI'OBOtl BatzHC~HTe1IDHOtl MamKHa, 

npn:ae~eH B pac5oTe /II/. ~1IH yuea~maHHH norpemHOCTett, BOSHHKalOill.HX 

B npouecce paap~a KOH~6HCaTopa, HaOClXO~HMO ~OelHT~CH YB61I.Htz6HHH 

COIIPOTHB1I6HHiii1 myHTHPYIDillHX KOH~6HCaTop, li yMeH~IDHT:& ~HHBUMtz6CKyro . 1. 
IIPOBO~HMOCT:& ( ~~ ) rnT. . 

B sap~HUX yc~pOiiiCTBax C oelpaTHOM CBH3~10 yc~pOiiiCTBO, 

CpaBHHBa!O!ll66 BXO~H06 HanpiDltaHHa C Hanpflllt6HH6M Ha 6MKOCTH, CBH3aHO 

C 6MKOCT:&JQ tzepes ITOBTOpH~61I:& C KOH6tiHHMBXO~HaM COITpOTHB1I6Hli6M~ 

B TOtiHUX ABll ~1IH S~Oiii U61Ili HCII01I:&3yroT ~Helo· Ka~O~Hatl IIOBTOpHT61I:& 

/3,4/, 1IHClO IIOB~OpHT61I:& C II01I6Bb!M TPaH311CTOPOM Ha BXO~e /I2,!3/, 
' . . ) 

T .K. TPaH3HC~O!)HH6 3MHTT6pllb!6 ITOBTOpHTeJm, UCII01I:&3yrolll146 ~1IH Yl361Ili.,;. . 

ti6HHH BXO~HOI'O COITpO~HB1I6HHH I'1IYClOKyro OTpHua~a1I:&Hyro 06pa~Hyro 

CBH3:&, HM610T HH3Kyro IT01IOCy nponycKaHHH. ilpHM6H6Hli6 31I6K~pOHHOiit. 

11auna B TpmiaHc~opHOM ABll.ae~e1IaTa1I:&Ho Hs-sa aapymeHHH ~en~o:aoro 

pe~HMa CX6W 11 H3-3a He06XO~l1MOCTH BBO~TD ~OIT01IHH~61I:&Hll6 U61IH 

ITHT~HH, II03~0My, HaHCl01I66 U61I6C006pa3HO HCIT01I~30BaT:& B sap~HOM -

yc~pOiitC~Be IT01I6BOtl ~PaH3HC~Op H1IH KaCK~HOa _BimiDti6HH6 OCl!ltiHHX 

~paHsHc~opo:a /I4/. Ha pHc.7(a,6J npH:ae~eHa cxeua no~~OPH~e11eiii Ha 

no11e:aax TpaHsHc~opax /I2/. Bxo~aoe conpo~HB1IeHHe -B s~HX cxeMax 

COC~aB1IH6T X !00 MOM. CXeMa C_1IO~HOI'O SMH~~apHOI'O nonopH~61IH 

C RaCK~HWJ BK1IIOti6HH6M ~PaH3HC~OpOB H306.p~eHa Ha PHCo 86 /I4/. . . . 
C11e~ye~ saue~HT:&, q~o o~Ho:apeMeHHO c no:aamaHHeM Rfx cor1Iaco:aa-

Ta1IH HMII6~aHCOl3 H606XO~HMO c~p6MHT:&CH K YB61Iliti~HHIO R.j rnT' . 
~.K. 3TH c»aK~Opa OKa3HBalOT O~HHaKOBOe B1IHHHH6 Ha ~HQxllepaHUHa1I:&Hyro 
1IHHeiiuocT:& ABll. _ 

llpoc~eiiimaH cxeua riTT, npe~c~aB1IHID!llaH co6ott ~PaHSHc~op, 

BK1IIOti6IIIIHiit ITO CX6M6 C 06meii 6aaoi!: C TOKODhl!! pal!tHMOM BO BXO~HOli 

!5 
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~em1, l130Clp8liteHa Ha pnc .Sa. tJ!aKCHMaJII:.HO ll03MOitHOO ~l1!-i81U1tiOCK00 

conpOTilll1IOHl!O Tai<OrO rTIT onpe~emiOTC!l ij)U3l1'10CKUI!U napaMeTp8Ull 

Tpai1314CTOpa ll HO MOJKOT OUT I:. 001II:.Ill0 l. re llpl1UOHflOMOrO TpllO~a. 

ilp>-t TOKe ItonneitTopa I.e = 50 1- 100('11(4. ZJc = 40 ~ 80 MOM ~nH 
20 + 40 MOM ~1Ifi repuaHHOllUX TpaH3l1CTOpOll. TaitaH 

Itpetmnell~ 11 

ll01Il1'lliHa , RJ 
MOii mmei.fHOCTlt. 

HO llCOr~a 6HBaOT ~OCTaTOtiHOlt ~f{ llOJIYtiOHH!l Tpe6yO-

AnH llOJiytiOHHfl 001II:.Ill0lt ll01IH'lliHb! J2j tiaCTO npHM0Hfl6TCfl 

cX6Ma, rrpnBe~eHHaH aa pnc. ~). B ~anHalt cxeM6 o6~6~HHOHb! cornaco

BaTen:r:. nurre~aacoll (T
2

, T
3

, T4 , T5 ) n rnT (T6), ncnon:r,3yeMolt B 

ItatieCTB6 ~nHauHTI6CROit aarpy3RH. B ;AaHHOM cnytia6 rrpuMOH6H H3B6CT

ab!lt B natmOllOlt TOXHHR6 crroco6 yMOH:&IllOHltfi lt3M6H6HHi1 TOKa pa3pMa 

nyT6M ITO:A:AOPlitaHH!l HOlt3MOHHOlt. pa3HOCTH ITOTOH~HaJIOll Ha 38lKHM8X 

pa3pMHOro conpoTHB1I6HHfi R .• ITpHM6HOHH6 cne;AH!I\6!1 cxeMb! 

IT03B01IlmO yBeJIHtiHT:& l3KllltllaJIOHTH00 lllYHTHPYID!I\66 COITpOTHBJ16HH6 

( R ~ll. 1\ R ~ ) ;AO 100 + 150 MOM npn Hcnon:&30BaHHH o6b!TIHh!X 

TpaH3l1CTOpOB. 

B HOKOTOpb!X pa60T8X /4, 15/ ;AJIH yBenHti6Hltfl Q<i npHMOHH-

OTCfl CXOMa ~apJIHHrTOHa ll TOX HJIH ltllb!X BapHaHT8X. 

~Jlfl yMOII:&IllOHl1H ;nncMJepeH~IIlaJI:&HOit HOJIHHOitHOCTH, o6yCJIOBJ16H-

HOlt HOJIHH6i1HOJ1 OMKOCT:&IO ;nno;na C if , H600XO:AI4MO CTpOMUT:&Cfl It 

yMeH:&WOHH!O l3TOit OUKOCTl1. 9TO ;noCTHraeTCfl llO:AfiOpOM 3ap.HlitaiO!I\OrO 

:AHO:A8 C liaJIOil npOXO:AHOii OUKOCT:&IO. B03MOlltOH l1 CXOMHb!i!: ilyT:& yMOH:&

IllOHHfl C~ . • CxeMa o;nHoro H3 :BapHaHTOB npl1BO;AOHa Ha pl1C .9 /6/. 
~aHHaH.CXOM8 npO:ACTaBJIHOT COOOit 38pH;AH06 ycTpOitCTBO C ycHJIHT01I6M 

aanpflllt6Hl1H 11 ycl1JIHT6JIOM TOKa (TpaH3l1CTOPb! Tp T2). llpel1!..cyii\6CTBO 

3T.Oit CX6Mll COCTOl1T B TOM, liTO BUOC'J!O OMKOCTll :AHO:Aa 3;n6C:& ITpl1CyT

CTBYIQT HOJll1HOiiiHll0 OMKOCTl1 C IC.'S" (T1) l1 L"'~ (T2), coe;nHliOHHllO 
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nocne~o:BaTen:r:.Ho. Temrollolt TOR rtonne 

· neHTOH oCipaTHOMY TORY ~HO;Aa i3 o6h!tiH 

HUX Kone6aHl1lt TOMn~paTyphl oitp~aro~e 

llJ1l1HHUOM f"'-'D (T2 ) Ha ~H¢xlJepeH~l1aJI:O 

YCTpOtiCTlla •. 

ilpn pa3pa6oTRe TOtiHh!X ABIT He 

ItoJIOClaHJ.UI TOMIIOpaTyph!; llOllbllllOllltO ItO 

1IHOTCH ll yxy~IDOllltlt CTaClHJII:.HOCTlt rrpe 

JllttiOHltlt o6paTHb!X TOROll )lltO;Aa l1 ltOJIJl 

a TaKE:e euRocTeit C:i n C.c!i , 

;Ali¢xlJ6p6H~ltaJI:&HyiO H6Jll1H6i1HOCT:& . c., 
H3MOHOHH6 T6MnepaTypu npHBO;AHT K lt3 

TOpa,a, CJI6;AOBaTOJI:&HO, H HHT6pBana 

aunnHTy;Ae npeo6pa3yer.wro cliirHana. 0 

It H3MOHOHl1!0 TOKa JIHH0!1!IOrO pa3pn;na, 

KOs((?Wn~neHTa ycnJI6Hl1H TOita c2 T 

6) C;Alll1r BOJIDT-aMITOpHUK xapaHTOpHCT 

HOHl1ID lla;D;OHl1!I HanpfllltOHHfl Ha SMUTTep 

n) l13MOH011lte I~<:.o • TaH, Hanpnue 

ITOBHllieHHl1 TOMnepaTypb! OT 20° :AO 50° 

:AO I MrtaJn3MOHOHHO L{r'fi oCibltiHO ,cc 

t.i = 30°C . tJ,t/af=-60 MB, l13MOHO 

0,02% .Ha rpa;n;yc. Taltl1M oopasoM, o6rn 

}!Jlfl riTT, nplUl6;AOHHOrO Ha puc .Sa, CC 

~ ~(2:::. L:::. + t1 /). 
It .. Ir E.a-
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B03MOlitH06 ,IllUial.illl!6CK06 

TCfi {j)ll3lll!6CKl1l.!l1 napaMeTpaMH 

l K. npnueHHeMoro Tpno,na. 

I00tf>C4. Z.k: = 40 + 80 MOM ;l\Jlll 

repuaHHeBUX TpaHancTopoB. TaKaH 

,nocTaTO'lHOit ,IlJIH noJiyqeHnH Tpe6ye-

. J!J tiaCTO npl!M8HH6TCH 

B ,naHHOti cxeMe o6~e)lHH6HI:l corJiaco

Ts) H rTIT (T6), HCilOJI:&ayeMOH B 

• B ,naHHOM cJiyqae npHMeHeH ll3B6CT

yMeHI>WeHna H3M6II6HHH TOKa pa3p.ii,1l;a 

CTH llOT6HUHaJIOB Ha 3al!tHMax 

• ilpHM8H6HH6 CJ16,IlHil\6H CX6MI:l 

·ruyHTiiiPYIODt~e conpOTHBJ16HHe 

0 MOM npH HCllOJII>30BaHHH 06B'lHLIX 

IS/ ,IlJIH yBeJIH'leHHH Rj npHMeHn-:-

llHLIX BaplilaHTax. 

lnlllaJII>HOit H6JIHH6HHOC!I!Iil, 06yCJIOBJ1eH

' H606XO,Illi!MO CTpeMUT:&CH It 

TlilraeTCH no)liiopoM aapnlitaroDtero 

• B03MOlit6H U CX6MHBit ilyT:& yM6HI>

BapHaHTOB npnBe)leHa Ha plilc.9 /6/. 
aapfl)lHoe ycTpoticTBO c ycnnnTeJieM 

TpaaancTopu T1, T
2
). IIpem~ecTBO 

BM6CTO 6MKOCTH )lHO,Ila 3~ec:& npHcyT

ICD (T1 ) ll C."-7 (T
2
), coe)lliueHHbte 

l 

I 
_.,~· 

nocJie;n;oBaTeJII>Ho. TenJIOBoti TOit ItomreKTopHoro nepexo;n;a T
2 

SKBl'!Ba-
<. .. ~ 

JieHTeH o6paTHOMY TORY ,nl'!o,na B o6wmoti cxeMe~ H, ecmt HeT cyl!leCTBeH-
- t .• 

IILIX KOJie6aHH!t T8MliE!paTypa OKpyl!taiOJ!leti Cpe;n;u, IJOl!tiJO npeHe6peqi> 

BJIHHHl!eM ["'<> (T2) Ha ,Ill'lcMJepeHI.\llaJII>IIYIO li8Jll'!lleliliOCTI> aap.ii,'lJ;HOrO 

ycTpoil:cTBa. 

ITpH paapa60TK~ TO'lHLIX ABIT Heo6xo.nnuo YllHTBBaTI> B03MOlitHae 

KOJie6aHnH TeMnepaTypa; noBameane KOTopott B nepByiO oqepe;n;I> nponB

JIHeTCH B yxy;n;meHHll CTa6HJII>IIOCTH npeoCipa30BaHHH ll 3Ha'lUT8JII>HOM yBe-· 

Jll'l'l6Hl'!H·oCipaTHLIX TOKOB ,'lJ;UO;zJ;a U KOJIJ16KTOpHoro nepeXO)la TPaH3HCTOpOB, 

a Taltl!te eMitOCTelt C:i H C..c$" , tzTo, B CBOIO oqepe)l:&, yxy,nwaeT 

.l\HcMJepeauHaJI:&HyiO HeJinl:leHnocT:& c z.. , Cy , C:s- • Kpoue TOro, 

H3M6H6HHe T6MilepaTypu npl'!BO)lllT K l'l3M8H81:1HIO TOita paapH)la KOI:I,l(6HCa

TOpa,a, CJ16,1J;OllaT6Jl:CH0 1 H HHT6pBaJia npeo6pa30llaHHH npn TOti lite 

aMilJIHTy;n;e npeo6paayeMoro CHrHaJia. 0CHOBHBMH ilpll'lHHaMH, npnBO)lfll!lllMH 

It ll3M6H6HHIO TOita JlliH6i:IIIOrO. paapn;n;a, HBJIHIOTCH /10/: a) H3M6H6HHe 

K08cJ!!I>HUll6HTa YCHJI6Hllll TOKa o6 TOKOCTa6H3ll13HpyiOlll6rO TpaH3UcTOpa; 

6) C,l(BHr BOJI:&T-ru,mepHLIX XapaKT8pllCTllK TpHO;zJ;a, IIPHBO,l(HIJlllll It U3Me-:

H6HHIO ila;zJ;6HliH HanpHJK6Hllll Ha 8Ml1TTepHo-6a30BOM nepexo;n;e; 

B) uaueneuue I~<:o • TaK, Hanpnuep, 1\JIH TpaaancTopoB II502 npn 

noBumeHnll TeMnepaTypu oT 20° 110 50°C Eo yBeJIHl!UTcn oT O,I MHa 

110 I MitaJ HaMeHeHne L{ +o o6wmo cocTaBJIHeT 2 MB/rpa;n;, T. e. AMI 

6 f:. = 30°C !J. t/ar =-60 MB, H3M6H61:1He /..- paBHO npn6JIHS11T6JII>HO 

0,02% Ha rpa;n;yc. Ta!tllM o6paaoM, o61Jlee HaMeHeHHe TOKa paap.ii,'lJ;a 

)lJIH riTT, npUB6)l6HHOrO Ha pl!C .Sa, COCTaBJIH6T 

b."0; 
Ir 

~(Li T~o + d u~ -1- e,oL'-) i{)O lo 
Ir Ez-E, o0 

·n 

0";1 ~v<:- / () 



npH lp = ioo M-<a. , E2_ - Er = io :s H · ~ i = 30°C. ;zvm yueH:&.;.. 

meHHa·~eunepa~ypaon norpemaoc~H aeo6xo~HMO nH6o ~epuoc~a~Hpo:saT:& 

ABll, nl'!60 BBO~l'l~:& ~epUOKOMneHC8Ul'IDo 

CneAYeT_3aM6Tl'IT:&, ~Ton ABIT c o6pa~Hofi c:sa3:&D aeo6xo~wuo 
( . 

y~HTh!BaT:& HemmefiHOC~:& cauoro ycnm1~ena, KOTopaH, KaK u3:sec~Ho, 

c1ma~u:sae~ca ~i3 :Hen~HefiaocTH Kos!I1{ilRUneaTa ycUJieHHH ~paH3HC~opa - . 
no ~OKY 1<1 H6JIRHefiHOC~l'l _:BXO~HOH U :Bh!XO~HOH uenefi. B pa6o~e /I6/ 

llOKa3aHO, ~0 H6Jll'IH6HHOCT:& :BXO~HOrO U Bh!XO~HOrO HMlle~aHCO:B MOllt6T 

6uT:& c~enaaa :sec:nua uanofi npH cooT:seTc~:synmeu·:su6ope pelltRMa 

~paH3HC~OpOB~ conpO~l'!:BneHl'lfl Harpy3Kl'l H COOTHOilleHHH M6llt~Y :BXO~Hh!M 
conpOTH:BJI6Hl'I6M YCHJIRTena 11 :Bh!XO~Hh!M conpo~l'IBJI6HH6M l'IC~O~Hl'!Ka 

curHana. HenHuet\Hue l'ICKruKeHl'IH :s cxeMe uory~ Cih!T:& yc~paHeHh! :s 

onpe~eJieHHOM ~l'!HaMH~6CKOK ~l'!anaaOH6 BB6~6Hl'I6M ~OllOJIHl'!TeJI:&Hh!X . . . 
HeJIHB6HHOCT6H Ha :BXO~e 1'1 Bh!XO~e ycl'IJI1'1~6JIH, STO ~OCTl'!rae~Cfl llO~-

CiopOM :BXO~Hh!X 1'1 :Bh!XO~Hh!X uenefi 1'13 ~l'IO~O:B H conpOTl'I:BJI6BHH. 

Kos(il@1UH6IIT ycRJI6Hllfl TpaHSH~~opa no TORY ( fl ) CYl!leCT:B6HHO 

3 a:BHCRT OT ypO:BHfl KOJIJI6lt~OpHOrO Hanpfillt6Hllfl H TOKa KOJIJieitTOpa. 

YMeH:&meHHfl Henl'IH6liiHOCTH, C:Bf!3aHHO!.t C l'I3M6H6HH6M ~ 1 MOlltHO 

~06HT:&Cfl no~CiopOM TpaH31<1CTOpa C MaJIO M6Hf!Dll\HMCH .fo 1 a TaKllt6 

coo~:seTCT:BYD!l\l1M :su6opoM conpoTR:sJieHHR HarpyaKn. Pac~eT noKaah!Bae~ 
/II/, ~TO ~l'I<IxJ)epeHl\HaJI:&HaH H6JIHH6i1HOCT:& ycl'lnl'!T6Jlfl MOllt6T 6h!T:& 

c:se~eHa K :seJIH~HHe, npH6JIR3HTeJI:&HO pa:sHofi O,I + 0,2%. 

nl'!~epeHUHaJI:&Hafl H6Jll'IH6HHOCT:& ABIT, a TaKllt6 CTa6RJI:&HOCT:& 
, ' . · I 

npeo6pa30:BaHl'lfl aMnJIHTY~hl BXO~Hh!X l'!MriYJI:&COB Sa:Bl'!Cf!T OT napaueTpOB 

cxeuu :s~enemm HH~ep:sana pa3pMa aanouuliruoll\ero KOH~eHcaTopa. 
Oei~Ho :s· Ka~ecT:se ~aKoro ycTpoitcT:sa Hcnon:&ayeTca Tpnl;'replilMHTTa 

/4/ HJill ~HiW/epeHUHaJI:&HLiit '.rOKO:Bh!it ~HCKPl'IMHHaTOp /I7/. nna TpaHSHC

TOpHh!X CX6M npe~no~THT6JI:&H66 ~UCKPliMHH:ItpOBaT:& H6 ypoBeH:& 
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Hallp!lllt6HH!t Ha~ 6MKOCTH 1 a TOR paaproia. ·( 

-, . . ··. ' ~ . /' . . . :"' . . 

cnyqae np:~txo~nTCH npeo~o~e:saT:&_ 3_llalU!TeJ 

c YCTpaHeiU16M ireunepaTypliOit. aa:BHCHMOCTI 

-~- STOM OTH·o~eHHl'l ABIT ~ -~6pa~HOR 
npeHMY!l\eCT:BO ,· KOTOpoe . 3aKJID~ae'.rCH :s· TOI 
'. _.. . . . -· ... _.·· .. ' ... 
TeJI!tX HHT6pBaJI paapMa 140lltHO'Jl~eJIHT:& _I 

mui uenH o6paTHOti 'c:s!t3H ,·. T .• e ~ ycTpO!ACTJ 

.:. .. paapMa; :s_.3T()M cJiyqae He c:saaa.Ho neno1 

: noc1t6~Iti dKOHtiaHHe' Ji~m~n~oro paapH;zt~ I 

• y6Taao:s~e1I~~-~ BO :scex TOtiKax sapMHOrO 

~ KOTO!lhle 6h!JlH -~o Haqana paapMa, Me-~nem 
Ha ero BXO~e He BJIHH6T iia 'riopor npeoeip: 

.. _ ·.. · )accMOTPH~ HecK~JI:&KO · KOHKpeTH~ 
· B MHOrOKaHM:&Hh!X. 8.MrniHTY~Hh!X anaJIH3 aTO: 

cxeua, ABTI I.024:..KaHaJI:&Horo aMllJIHTYkHoro 
........ . · .. : ~- ·. . ·). -. - - -

:s paeioTe /4/ •· B aTott cxeue aanoMHuan_ma 

. . paaHOCT:i:.IO··.BXO~HOI'O .CHrHaJia -1!. CHI'Ha.Jla 0 
• 'P • - / -c 

I 

ycHJiwreneli, co6paHmm Ha TpaHapcTopax 
~ '" '' . ' ,. . 

CBHSH.;l\Jlfl CornaCOllaHHfl HMrie~aHCOll HCriO 

, Ten:& (Hy:s~cTOP~· ... lc )'. rm (~paHsHcTo 
Bh!COKJD :CTaelHJI:DHOCT:& paapMHOrO TOKa a 

TpaH3HCTOpOB T9, TIO H BB~~frliH!t T·~pMOR 

·•· B~eneHHe HHTepl!ana paapMa ocymecTBJifl 
-' ·, ' - /. • - .-:-· < • f ' ,' ' ~ / 

(Trr+ T15 ), ~HcKpHMHH"PYIO!l\l1M ypo:seH:o 

Ha pHc.II npHlleielHa c~eMa ABll; 

CT:&D /6/o B ~aHHOlt CXeMe :saapMHOM yc 

·: JIHTe.riO: .uanpHl!CeHHSI (T2, T3, T4) H ycnJI~ 
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. L 0 = ro ll H · 6 r:: = 30 c • .llJia yMeH:&-

aeo6xo~HMO 1IH60 TepMOCTaTMPOllaT.b 

o6paTHOit CllHS:&IO H60ClXO~~!MO 

yclilll1T6Jl!l; KOl' opaii' KaK M3ll6CTHO, 

K0:3iflg)11Ul16HTa yCH1!6Hll!l TpaH3HCTOpa 

11 BUXO~Hoit uenen. B pa6oTe /I6/ ~ 

H Bb!XO~HOI'O MMne~aHCOll MOReT 

COOTll6TCTllYJOII{6M'Bb!ClOpe pe~HMa 

arpyaKM H COOTHOIU6HHH Me~~y BXO~HbiM 

lb!XO~HbiM conpOTHllJI6HM6M HCTOt!HHita 

ll cxeue uoryT Clb!T.b ycTpaHeHbl B 

e BBeAeHMeM ~Ofl0JIHMT6JI:&Hb!X 

ycRJIHTeiiH, .sTo ~ocTRraeTCH no~-

Ha ~HO~Oll H conpOTHllJI6HHMo 

TpaH3HCTOpa no TOI\Y (~ ) cyll{eCTll6HHO 

Hanpllllt6HMH H TOKa KOJIJieitTOpa. 

HOti C M3M6H6HH6M ~ , MO~HO 

C MaJIO M6H!l!OII\HMCH _t-> , a TaKJJte 

IOTHJlneHHa aarpya~H. PactieT noKaab!BaeT 

6JlliH6HHOCT:& yCHJIHTeJia MO~eT Clb!T:& 

6JI.bHO PaBHOH O,I + 0,2%. 

eiiHOCT:& ABIT, a T~e cTa6HJI:&HOCT:& 

Hb!X liMflyJI:&COll aaBHCHT OT napaMeTpOB 

~¥nAa aanoMHHaromero KOH~eacaTopa. 

lla Hcnon.~>ayeTcH TPUJ;'rep li!MHTTa 

:ztHCKPliMHHaTOp /I7/ • .llJIH TpaHSHC

:ztHCRpl!MliHllpO:BaT.b He ypOlleH:& 

I 
': 

' 

I 

r 

; 
,,, 

~·" 

Hanpm:teHHH na~e~KOCT~~ a· TOK paapfl.1ia:~o~aaKcf H _:a ~oM~~H ll ~pyro~ 0 
.--

- ~ ' ••. .. ' . ' . - ~ ' .A ' -

cnyqae nimxo.itHTCH ~iipeo~oJieBaT:& :matrnTeJi:&Iible TPY~HOCTH, . CllHSaHHble 

ci YCT.paHeHHeM TeM~epaTyp!;O·ti. aa~RCHMOCTH. y~OllHH. ~~C~PHM~HauH~ •. ' .. : 
. ~ aToM o±Ho~e~iH ABIT d ~6paTHO!:i CllH~I.ro HMeJOT elqe o~Ho . 

. ,. ·~:·· . . ·. l .• ·..... ' ~ • . : ' ,. . ·.. • . . ... ·-· . ·> -.. 
npeHMynteCTllO, KOTOpoe SaKJIJOqaeTCH ll TOM, liTO ll TaKHX npeo6paSOJla- / 

TeJIHX -HH~epiaJI paap~~ ~OlltHO:Jl~eJIHT:& H~1 Md~eHTaM. odpbllla H llKJI~qe
~l'll~ ~en~.·· ocipaTHO!:i -CBHSH' '~.e. ycipott~TllO' Jl~emr!Olqee .. · HHTepBaJI' ... 
. :. . . - . .. .. · - . ~ . ' .. " . ' ·-

-". paap~a, ll. ST_QM .cJiyqae He CllHSaHO uenoc pe~CTll6HHO C eM~OCT~IO; 
_::; 

. ·. ::H~cl(om:KY. b~oHtiarir~e. JIHH~MHbro paap~~- !HJKOCTH xapaKTepHayeTCH .· 

·' ~- yc~a!Jo~nell~e~ ~o .llcex Toq~ax aapii;llHoro ycTpoficTlla ~e~ ~~-- ypoll~ett, -
· ··K~;opble 6wrH ~() Hatiwia ~aap~a~ Me-~JieHHbll:i-;ztpel1@ypollHett -ll 3Yn1IH --· ',· 

I. 

I.\ 

Ha ero ll~~~e He llJIHHeT ~-a iiop~r 'npeodpaa·OllaH~H~ .: ·, . . . ~ . . . . . . . . 

.. · ' . PaCCMOTPHM H_BCKOJI:&KO :KOHKpeTHb!X cxeM ABIT, H~nOJI:&ayeMb!X. ·. 

· . :B MHoro~~H.ci!.Hb!X. ai.trniHTY~Hb!X-· auan~aaTopaX. Ha puc .io npHlle~eHa · 

cxeila ABIT I~24-~aHaJI:i.Horci aMniiHTY~Horo- ~aJIHaaTop'a, onHcrumoro _ 

· ll pa6oT13 /4/. B- a;ou)~x~Me ~~oMHHaiO~q!iH eMK~c;:o --~ /sapm:tae~cH 
; p~aHoc~:oro·;.sxo~Horo. cH~HaJia<H CHI'H~~ o6paTHOit c~~aH, · ycHJieHHOti ~ 

-, --~ - : ' C • {• c;"- • • I • • ' • 

Y?HJI~~~JieM, c,o6paHHb!M Ha TpaHapc_Topax Tr + T6• B ~enH .o6paTHott · · 

CBHaH ~JIH cornacoBaHHH _Hr.me~aHcoll RcnoniayeTcH · KaTo~Hb!Li· noETopH-

- ~TeJI:& (~yll~CTOP.-..;f:t )'. riiT (TpaHaHCTOp.biT8 ~- T~o)_o6ec~~llH~aeT . 

llb!COKYIQ CTaClHJI:&HOCT:& paapH~Horo TOKa a a Cl!.eT KaCK~HOI'O · llK~101!6HliH 

TpaRsMcT~poB .T9, ·Tro H Ell~~itiiMH T:~pMo!\o!AneHc~HH <h~o~~ Ji
2 

,- 11.
3

)-. 

Bbl;zteneHHe . HBTeim~a P,aap~a · ocymecTllJIHeTcH .TPHrrepoM lll!.!HTTa · 

(Trr, + _Tis); ~HCKpiumimpyroiqHM YPoBe~:& aanplillteriMH, Ha KonneRT,ope ,T
4 
•. 

i -- ..,· ·, - . . . ' . 

. Ha Pllc.II riPMlle:ztima cxeMa ABIT; OClJI~aroll{ero llb!COKOit' JIHHelliio-

_CT:&IO /6/. B" ;zt~HOU cxeMe ll a~pH;ztHOM ycTpOtiCTlle HCn01!.b3YKll'Cil ycH:. / 

· 1!Hl'e_Ji~ H!:l.npiil!C6Hii.fi ('i•2, T3, T4) H YCH1!Hl'e1!.b T~KU (T5, '1'
6
) ~ rlaK yxe 

• •. i- ·' . 

I9 

-, 

- ,· 

r· 



,-r- . /, ,. \ 

;TaK08, BKJII0~8!l!1e YCl1Jll1~8ii!1 TOKU TI03BOJ!.fl8T TI0tlTl1. 

l i 
B)l,B08 yMellblliHTb 8MKOCTb'. 3KBHBaJiellTHYIO npOXO)l,HOM 81AKOCT!1 )l,HO,Ua. 

. . ' ·.. ,_ • ..- 'f...-

' ·. CMrHaJI _oopanion cBJi3H noi\aeTOR Ha O)l,HO R3- nJietJ .Aw1X1JepeHUl-Ia1lbHOro 
# l ~ -

ycHJUIT8Jil1 qepe3 CJIO)ltltb!M TIOBTOpRTenb, coOpaH!lhlM BMCCT8. C l'll'f HU. 

'l - ..... 

~TpaHsHc'iopax··r7 -:- Tri· 
·· Eonee TO'IlHUe cxeuu ABII 6Y7J.YT om10aHu B YI paa]J.~ne lJ.aHHOiii 

_paooTu. 
.. ,... .. -: ~ 

.A' 

' "; 

.J 

. PillJ. OCHOBHblX xapa.KT6pl!CTHK AUil. CBl!3aH. C Ita'!!eCTBOM pa60Tbl 

~reHepaTopa. ~yra Rr.myn:r:.coB. It aTHM xapaKTepl1CTHKa.M oTnocaTcH: 

I) cTaClHJI:&HO~T:& Roa@H~l1eHTa npeo6p~aoBanim Ali.Il, .ltoTopaa saBHCH'li, 
' .. 

B. '!laCTHOCTH, · OT ~CTa6HJI:&HOCTl1 '!!aCTOTH reHepaTopa; . 2) BpeMH npeoopa-

30BaHl1H(6b!CTp0~6itCTBl1El) AUII, prumoe '/2 7~ ' r]J.e -n - nep!10]J. 
' ' . . \ .. ~ . -- . . I I - - '. ,_ 

· ;.Iunyn:r:.coB B ~yre, · fl.- - 'l!l1CJIO KaHanoB AUII; 3) 7J.RQlc1lepeli~HariHaH . . ' . . ./ . 

H6JI~Heii\HOCT:&, saBl1CHmaH OT ~epaBHOM6pHOCT!1-'!!aCTOTU reHepaTopa. 

l{a-qecTBO padoTbl cru.rnx reHe_paoropoB, B cBO!O 'ottepe]J.&, saBI!CHT 

_ OT p~a cflaKTOpOB: l13M6H6Hl1fl HanpHllt6Hl1fl UHTaHHfl, • T6Mn~paTypHOI'O 
~ ]J.pett~a; cTa6HJI:&HOCTl1 ~neMeHTOB, THna TpaH3l!CTOpOB !1 T.]J..' no3TOMY 

· BalltHO. B saBHC!1MOCTl1 oT yc~OBI!iii, ~ K~TOPblX pa6oTaeT, BXOlJ.HOe 

. ';cTpoitCTBO,. npaBH~:&HO _lm~paT:&:'cxeuy ru~ / 
'JeaepaTop MOlKeT 6uTJ> Bb!IIOJIH6ll no O]J.HOiii 113 6noK-CX6M, 

npl1BS7J.6Hl!Wc Ha p!1e_.I2. 

·-· 

Ha116onee npocTHM·ycTpottcTBOM HBnaeTcH ~Ym~iii reHepaTop 
.•· ' . '- ' . .. '. . . ' .· i - : ' 

(p!1c.I2a)~ 9TO MOllt6T 6b!T:& ~l11t uyn:&TllBH6paTOP /17,14/, renepaTop - . . . - - ~ ' 

C 3a]J.6plltaHHOit o6paTHO!t CBH~:&lO /I~/, reHepaTOp Cl1HYC0!1]J.aJI:&Hb!X 

KOJI66aHllii\ C BH6IDHHM aanyCKOM !1 ]J.OnOJIHll'ieJI:&HOlit diopM!1pOBKOi\ /I9/ 
' . • . A • 

11 T•lJ.-•• B aTllX cxeuax ua BXOlJ. no]J.aeTCH npHMoyron:&HUlit H!.mYJI:&C 

20 
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c ]J.ooTaTottHo KPYTHM cflpouTOM l1 cna]J.ol 

]J.e reHepaTopa nonyt~aeTc.R ~yr llMnyn:r:.c• 

HaJI:&HO ]J.JIHT6JI:&HOCTR aanyoKaromerO.l1Mn 

IlpH paspa6oTKe ~ymHX renepaT 

KOTOpl16 He BC6I']J.a y]J.aBTCfl npeO]J.OJI6T:& 
\ 

CHTCH It UOBbllli6HH10 qaoTOTH reHepaTopa 

cxeMax). BTopoii\ BalltHOiii oco6eHHOCT:&IO 

TIOHBJI6HHH H6UOJIHOU6HHb!X_HunyJI:&COB B 

MOllteT npHBBCTH K cymeCTBBHHOMY yueHl 

HMnyn:r:.ca, a T.K. nopor cpa6aTHBaHHH 

C'1!6T'I!Hita,paaJil1'1!6H ]J.JIH ]J.Byx COCTOflHHt 

T6JI6 npH STOM Ha6JI10]J.a6TCH 3Ha'I!HT6JI:&I 

t!6THUX H H6'1!6THUX RaHaJIOB. 

HenpepHBHI>I£1 reHepaTop c ciJasH! 

· /20/. (pl1C .!26) JIHID6H STOre H6]J.OCTaT: 

BXO]J. CX6MH cflaallp0Bltl1 (C~) TIO]J.a6TCH : 

paspll]J.a 6MKOCTH, 3]J.6C:& OH cflaaHpyeTC 

Ha TpVirrep (Tp), ynpa.BJIHIOmH!i!: RnanaH 

noaBnaeTca uyr Hunyn:r:.coB. Koaeu uyr 

HMnyJI:&COM OROHt!a.BH!l Jill1161i!:HOI'O paapll 

reHepaTopa cne]J.yBT _TaKllt6 OTHBCTH,Bb 

(aTo nerKo lJ.OCTHraeTCH c nouom:r:.ro Kl 

reHepaTopa no ~aHHOii\ 6noit-cxeMe Ha 

BCTpeti~eT Hs~ecTH~>~e TPY~HOCTH np11 c 

yaJIOB. HHOI']J.a qaoTOTY uyra BHOllPaiO~ 

Tpe6yeuoti. IIocJielJ.YIO~ee ]J.eneHHB ttac! 

acflcflBKTY cfla3Hp0BK!1. 

21 



\" 

ycHJniT8Jl.fl TOJW. IT03BOJI.fl8T .ITOtJTH- .. 
'. 

HTIIYIO rrpoxo,n!IOH eMKOCTH AHO,na, 
' ./ - -f,. • 

o.n;ao ns · rrJietJ _.n;uqxpepeHI.(MaJI:oHoro 

, coupaiiH!:li1 Bl.wcre- c l'll'f _ IW. 

onHCaH!:l B YI paa~~ne ~aHHOfi 

ItatleCTBOM pa60Tbi 

xapaKTepHCTHKaM OTHOCHTCH: 

-.,..,.;nn<>oBaH!oUI lill.Il, KOTopaH aam!C:HT, 

2) BpeMa npeoe5pa-

' r~e_ 74 - · rrep:Ho~ 
~aJwll AUII; 3) ~:HqxpepeHii:HaJii,Haa 

, B CBOIO oqepe~~. aaB:HCHT 
. -

ITHTaHHH,·TeMn~paTypHOI'O 

T:Hna TpaH3HCTOpOB H T.~., !103TOMy' 

B K~TOPbiX pa60TaeT,BXO;l\HOe 

no 0;1:\HOH H3 6JIOK-CXBM, 
'~ . 

BOM ffBJIHeTCH ~~Hfi I'eHepaTOp 

MyJII:.THB~C5paTOp /!7,!4/,reHepaTOp 

aorrOJIHHT9JTT-.Hntt if?OpMHpOBKOfi /!9/ 

npHMoyron:r:.HHtt HMnyn:r:.c 

,· 

/ 

-· ' ·,.fo 

/ 

-~~ ·t~ 
Fi.: · 
\·""' 

l 

c ;liOCTaTOtiHO xpyTHM if?pclHTOM H cna;ztoM ( {; 'f', cit ~~ 7Z:. ) ~ Ha :BbiXo-
·- ' 

;l\6 I'eHepaTopa ITOJiy-qaeTCH 1.\YI' Hlmym;co:B, tiHCJIO KDTDPbiX- nponOpl\HO-

·-HaJII:.HO ~JIHTBJII:.HOCTH 3a!1YCKaiD~6I'O HMnYJII:.Ca. 

IlpH paapa60TKe ~y~x reHepaTopoB BD3HHKaeT pH;ll TP~HOC'rett, 

KOTOpble He llCBI';l\a y;lla6TC~ npeO;l\OJI6T:&, B nepllym Otlepe;l\I:. STO OTHQ

CHTCH K 110Bblffi6HHIO tlaCTDTbi reHepaTopa (DC066HHO B p6JiaKCBUHDHHbiX 

CXOMax). BTopofi,:BamHOfi oco6eHHOCT:&IO STHX CXBM HllJIHBTCH BBPDHTHOCT:& 

11DHBJI6HHH H611DnHOI.\6HHbiX HMnYJI:&COll B KOHI.\6 1.\YI'a• 9TO HBJI6H:He 

MOZBT 11P:Hll6CTH K cy~eCTB6HHOMY yueH:&UIBH¥110 aMllnYTY;l\bi !10CJI6;l\H6I'O -

HMnyn:&ca, a T.K. nopor cpa6aTbiBaHHH rr6pBoro TpHrrepaa;l\Jl6CHoro . -
Cti6TtiHKa ,pa3JI:Hti6H ;l\JIH ;l\Byx COCTOHHHit TpHrrepa, TO l3 npeo6paso:Ba-

T6Jl6 np:H STOM Ha6nro;l\a6TCH SHaq:HT6JII:.HaH HepallHOMepHOCT~ WHpHHbi 

tiBTHbiX H H6ti6THbiX KaHaJIOll, 

Henp6pbillH!:lit I'6HepaTOp C Wa3HpOBKOH Haqana H KOHI.\a.cepHH 

-/20/ (pHC.!26) JIHUI6H 3TOI'O HB;l\OCTaTKa. B ;l\aHHOM I'6H6paTOp6 Ha 

BXO;ll cxeMbi if?aa:HpOBKH (C<P) no;l\aeTca HMriyn:&c Hat~ana n1m6nHoro · 
. . 

paapH;lla BMKOCTH, 3;l\6CI:. OH if?a3:HpyeTCH_C HMnyJII:.COM cepHH H !10;1:\aeTCH 

Ha TpHrrep (Tp), ynpa:BJIH~it KnanaHoM (K). Ha :B~O;l\6 KJianaHa 

noaBJIHBTCH UYI' HMrryn:&COB, KOHBI.\ 1.\YI'a waa:HpyeTCH CX6MOtt C~2 C 

HMnyJI:&COM OKOHtla.BHfl JIHll6HHOI'O paapa;lla. K ti:HCJIY ;l\OCTOHHCTll 3TOI'O

reHepaTopa CJIB;l\YBT TaKllte 0TH6CT11. B!lCOKYIO CTa6>IJI:&HOCT:& ·tlaCTOTbi _ 

(aTo JI6I'KO ;l\OCTHI'a6TCH c noMo~ro KBapl\a). 0;1:\HaKO KOHCTPYHPO:BaHHe 

reH6paTopa_no ~aHHOfi 6JIOK-cxeMe Ha 6on:r:.mym qacTOTY (Cllblme IO Mrn) 
BCTP6t1~6T l13~6CTHbi6 1 Tpy;l\HOCTH npH .CX6MHOM pememm OT;l\BJI:&HbiX 

yaJIOll. l1HOI';l\a tlaCTOTY uyra BN6HpaiDT B. H6CKOJI:&KO pas 60JI:&U16 

Tpe6yeMoit. Ilocne;l\Yro~ee ;l\eJI6HHe qacTOTbi ;l\aeT a@ieKT, aHanorHtiHHtt 

3~6KTY waa:HpOBKH. 
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O~Haxo.nau6onbmee npuMeHeHHe E AUIT c aMTIRRTY~Ho-EpeueHHOH 

TpaHC@OpM~H6fi HaillRH ~~H6 reHepaTop~. 0;LtHHM H3 npHM6pOB CX6M 

Til TaKoro Tlma flBRfl6TCfl li\Ayn\Hi.t Myn:&THBRClpaTOp. Ha puc.I3 npUB6-

;lt6Ha cxeua uyn:&THBn6paTopa, omtcaHHaa B pa6oTe /2I/'. 3anycK 

·Myn:oTUBH6pa.Topa ocyll\eCTBJiaeTca no~a~en oTpu~aTenbHoro-cue~eHHH 
B 6aay TPaH?ncTopa T2 • ]lmiT6RbHOCTb @POHTa li cn~a aanycK8.101!\6ro 

nunyn:oca ~ ~onxHa npeBumaT:& IO + 20 HCeK. Uyr uunynbcOB qepea 

SIT (T
3

) CHRMaeTCfl.C KOnJI6KTOpa T2 • qaCT~Ta HMnynbCOB onpeAenaeTCH 

napaueTp81rn CX6Mbl H B6RU~HHOH HanpHE6HHH nHTaHHH~ ]lnH yKaaaHHUX 
/ . . . 

B_ CX6M6 HOMHHaJIOB ~aCTOTa HMny_JibCOB B ~yre COCTaBJIH6T !0 Mrri• 

!vlyn:&THBR6paTOp HM66T MaJIYIO ~HCWi6P6H~HaJI:OHYIO H6Jil1H6LlHOCT:&' H MaJIUi.t 

BHCler, O~HaKO OH H6~0CTaTO~HO CTaClRR6H npH H3M6H6HliH HanpaE6HHfl 

UHTaHHH H T6MnepaTypH. 

]lJifl nony~eHHfl u.yra HMTIYJI:OCOB c qaCTOTOi.t ~0 roo Mru.. H 

6onee MOlKHO npHM6HHTbCX6My, npHB6;lt6HHYIO Ha pRc.!4 /2Ij. reHepa

TOpOM HBnH6TCfl TYHH6nbHufi ~HO~, KOTOpHfi B HCXO~HOM COCTOHHHH 

Haxo~RTCH B ycTofiqHBOfi pa6o~en TO~Ke. ConpoTRBJI6HHe te BH6R

paeTcH TaKHM o6paaoM, ~_To6u ~ npuxo~oM OTPR~aTenbHoro aanycKruo-

~ero RMnynbca ·TyHH6JibHHfi ~RO:A HatiRHaJI renepHpoBan _c ~acTOTOH, 

onpe;AenH6MOi.t B6llHtiRHOfi CM6~6HHH Ha . H6M H HH:AJKTHBHOCT:&IO h 
ilp6A6JlbHafl ~aCTOTa cepHH B ;AilliHOU reHepaTOpe 3aBHCHT OT ClUCTpO;A61ii

CTBHfl CX6Mbl @OpMRpOBaHHfl (T1, T2 ,-T3). ]laHHafl CX6Ma, XOTH H 

TI03BOnH6T TIOJIYtiHT:O EHCOKYIO tiaCTOTY llMnyJI:&COB ~yra (B pa60T6 /22/ 

OTIHCaH TIO~OClHWi reHepaTOp C tJaCTOTOfi CJI6~0BaHHH J.U.UlYJIDCOB II6 Mrn), 

B6CbMa RpHTlitiHa It H3M6H6HHIO Hanpmt6HHH TIHTaHHfl. 

Ha pRc.I5 H300pa~eHu CX6Ma ru, BblllOJIH6HHOro Ha OCHOB6 

reHepaTopa·CHHYCOH;AaJlbHHX KOJ16ClaHHH C TpaHC~OpMaTOpHOfi o6paTHOfi 

CBH3:&!0 /2!/. reHepaTOp co6paH Ha TpaH3HqTope T2 ~ 3anyCR CX6Mbl 

~2 

I .. 
·•i 

l 

,l 

) 
I , 

I 
-, 

I 

\ 

! 

. r 

I 
l . 

-! 

OC~6CTERH6TCH OTpH~aT6RbHUM llpHMOyrc 

(T1). Uyr uunyn:ocoB @opuupyeTcH ua OT 

• · cou~H cxeuott wopuupoEaHR~, aHanoru~Ho 

r) YMeHbmeHue BpeueHH npeo6paa 

llpu pemeHRH p~a a~a~'sKcnepu 

CTBR6 C0Ep6Mf3.Hlt~ TOqHUX .. aHaJIR3aTOp0ll 

~6CHTKOB COT6H MKC6K OKa3HBa6TCfl H6~0 

B 11M6PTB0611 Bp6Mfl aHaJIR3aTOpa BHDCHT 

BaTen:o. YMeH:omeHue BpeMeHH npeo6paaoB 

llyT6M COOTE6TCTBYlQill6rO JB6n!tfq6HI!H Clb!C 

IlOCTp06HH6 ClHCTp0~6fiCTBY!Oll\6rO 

nHaJIDHHX aaTpy~HeHH!ii. E~RHCTBeHHolii ~o 

npR 3TOM HBJIH6TCH H60ClXO~MOCTb OTM6~ 

noro paap~a c 6on:omen a6conroTHofi Toq 

'Eonee cep:oeanolii TPY~HocT~ro HBn 

reHepaTopa ~yra uunyn:ocoB u yMeHbill6HH 

HOrO C~6T~HKa. ilpHM6H6HH6 CB6pXBHCOKO 

TyHH6RbHUX ;ltHO~OB ~mi TIOCTpoemm CX6M 

RHI!HT:O qacTOTY r.tyra ~0 100 ;-,!ru,. vi Clone 

BpeMeHH npeodpaaoBaHHH MeHee IO HCeK 

· Jlan~Heliimee cy!lleCTEeHHoe yueH:om 
) 

B pauKaX paccuaTpRBaeuoro M6TO;~ta.npeo 

Ten:r.m), TaK K-aK H~H~ue e5oJibmoro Konu 

!E) 
ITO~pOClH06 HCCJI6;AOBaHR6 OTIUCaHHll 
B pae5oTe /2!/. 
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eHHB B AUll c aMTIJIHTY~Ho-BpeueHHott 

reHepaTopH. O~HHM H3 .npMMepoB cxeu 

n Myn:&THBH6paTop. Ha puc.I3 npnBe

onHcaHHaH B pa6oTe /2I/~ 3anycK 

-A Tea no;natJ:ett OTPHUaTen:&Horo · cuemeHHH 

_.xeJlb);lu<>:..c <lJpOHTa H cn~a aanycKa.romero 

10 + 20 ReeK. Uyr HMTiyn:ccoB qepea ~· 

opa T2• qacT~Ta HMflYJI:&COB onpeABJIHBTCH 

tt HanproK6Hlffl nHTaHHH~ ,ZlJIH yKaaaHH!lX 

HMnyn:&COB B uyre COCTaBJIHBT IO Mrn• 

~H<ll<lJ6p6HUHaJI:&HyiD H6JIHH6llHOCT:D' l1 MaJIUfi 

0 CTa6nneH npn l13M6H6HHH HanproKCHHH 

qacToToii ~o IOO ~lru. 11 

, npHBe~eHHyro Ha pnc.I4 /2I/. reHepa-

TOtJ:K8. ConpOTHBJIBHlil6 ~ BHClH-

C npnxo~oM OTPHUaTeJI:&Horo aanycKaro- · 

HatJ:HHaJI reHepHpOBaT:& C ~aOTOTOii, 

Ha HeM H HH]zyKTHBHOCT:&JO h . · 
J{aiiHOM I'eHepaTOpe 3aBHCHT OT 6HCTpO~eii

I• T2, T3) • .IlaHHaH cxeua, XOTH 11 

tJ:aCTOTy llMITyJI:&COD ~yra (B pa60T6 /22/ 

c tJacToToii cne~oBaHlilll lill.myn:ccoB II6 Mrn), . 
·HanpHaeHHH flHTaHHH. 

CXBMa ru, BUITOJIH6HHOI'O Ha OCHOBB 

TpaHcci~opMaTopHoi.1·· o6paTHOi1 

Ha TpaHaHcTope T2• 3anycK cxeuu 

- 1 

f 

1. 

·t 

l-

I 

l 
l 
J 

. I 

ocymecTBJIHeTCH OTPHUaTen:&HUM npaMoyron:&Hb!M HMnyn:ccou qepea SIT 
. . 

(T1). Uyr HMnyn:&coB <lJopunpyeTCH na OTPHUaTeJI:&Hott nonyBOJIHU cnHy-

. COHJ{U CXBMOti \IJOpMliPOBa!IHH, aHaJIOI'HtJ:HOfi Om!Ca!IHOti B~e.*) 

r) YMeH:&meHne BpeueHn npeo6paaoBaHHH 

llpn pemeann p~a a~aq aKonepnMeHTaJI:&Holl <lJHanKn 6uoTpo~eil~ 

CTBHe 0~]3P6M6Hl!J,>DC TO'IJ:HIJX aHaJIHSaTOpOB o'11 MepTBUM11 BpeMelteM-riop-fliita. 

J{BOHTKOB OOT6H MKOBK OKaSUBaCTOH HBJ{OOTaTOtJ:HUMo 0CHOBHOi1 BKJI~ 

B 11MepTBoe11 Bpeua aHannaaTopa BHDOliT lllianoro-un!flponoi1 npeo6paao

BaTeJI:&. YMeH:&meiane BpeueHn npeo6paaoBarmH J{O?J:llt!IO ooymeOTBJIHT:&Cll 

nyTeM oooTBeTOTByromero YBBJIWieHliUI 6ucTpo~ei1oTBHH Boex yanoB AUIT. 

llooTpoeHne 6ucTpo;nei1oTByromero ABll He npe;noTaBnHeT ·npnHUH

nHaJI:&HUX aaTpy;nHeHHtt. E~HHCTBeHHOtt ~ononHHTeJI:&Hott TPY~HOOT:&ro 

npH 3TOM llBJIHBTOH He06XO;nHMOOT:D. OTMBtJ:aT:& MOMBHT OKOH'IJ:aHHH JIHHell

HOI'O paapa:na 0 60JI:Dill6H a6COJIIDTHOfi TO'IJ:HOOT:&ID. 

Eonee oep:&eaHott Tpy;nHocuro HBJIHBTCH yBennqeuHe qaoTOTU 

reuepaTopa uyra HMflYJI:&OOB 11 YMBII:&meHHe paapema.romero BpeueHH ~pee

aero OtJ:6Tl!HKa. llpHM6H6HH6 CB6pXBUCOKOtJ:aCTOTHUX TpaHSHCTOpOB H 

TYHHCJI:DHUX ~HOJ{OB ~Jill llOCTpOBHHH OXBM STHX Y3JIOB ll03BOJIH6T yBe

m!qHT:D qaoTOTY uyra ;no 100 l.lrn. ¥1 Cionee /22~23/, llTO COOTDBTCTBYBT 

BpeMeHn npeo6paaoBa.Hmt MeHee IO HceK na KaHan. 

· L(an:cHettmee· cymecTBBHHoe yueH:&meHlie 11MepTnoro11 Bpeuean 

n paMKaX paocuaorpHBaeuoro MeTo~anpeo6paaoBaHnH Kpatiae aaTpy~HH
TeJI:DHo, Truf KaK ~~~nqne 6o.ri:cworo Kon:liqecTBa aneMeHTOB, pa6oT~mHx 

I 

3£) 
llo~p06HOe liCCJIBJ{OBaHlil6 OITUCaHH!lX BUill6 CX8M ru npOBB~CHO 
B pa6oTe /2!/ •. 
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_6JIH3KO K npe;zteJIY CB06rD 6l:lCTp0~6itCTllllfl, CHRllCaeT Ua]t6llCHOCT:& llC6rO 

ycTpoitcTBa. 

2. Alii! C H6J!RH6i1HHM KOJillpOBaHH6M 

i 
C U6JI:&IO II01lhllll6H:I'IR 6hiCTpO;zt6ltCTllHfl aMIIJIHTy;ztHUX aHaJIH3aTOp01l 

ll BaCTOHm6e Bp8MH npHM6Hf!mCH M6TO]t.hl H6JIRH6itHOrO. KO;ztHpOBaHHfl npR 

npep6pa301laHRH aMIIJIRTy;zthl HLmyn:oca 1l UHil!POByiO ciJopMy ~ B Ta.K11X Allll 

ttame BCero HCIIOJl:&SyeTCH ;ztllOH'I!H06 nopaapf{]tH06 
11

B31l6IDRBaHH6
11 

ll TOit 
. . 

HJIH HHOit MO;zt:l'lcJ)HK8gl<l:l'l /24, 25, 26/. YnpomeHHafl 6JIOK-CX6Ma.npeo6pa-

30BaT6JIH, a Ta~e llpeueHHaH ;n;narpauua, noHCHHromaH ero paooTy,· 

II0Ka3aHhl Ha pi<!O.I6(a~6). IlpHHUHII ;zteitCTllHH TaKOro.AUll CBO;ll;HTCR 

K IIOCJl6;D;01laTeJI:&HOMY cpa1lH6HHIO aMIIJIRTy;zthl BXO;D;HOrO CltrHaJia, y;ztJIH

H6HHOrD. Ha 1lP6MH npeo6paao1laHHH, c nooqepe;n;Ho no;n;KnroqaeMhiMll aTa

noHHhiMH_ 11 CTYII6H:&KaMH 11 HaiiPflllt6Hllfl (llJIH TOita), palllH>IMH +• + • • •,. 
l12- OT M_aKCHMaJI:&Hoit aMIIJIHTy;zthl uaMepHeMoro HMIIyn:oca. CxeMa cpa1l

HeHHfl OCTa1lJIH6T_ 3TaJIOHH06 . aanpHllt6HH6 Otiepe;D;HOlil: 
1~CTYII6H:&KH

11 

llKJIIO-. 

'1!6HHhiM HJill 1la&JIIO'I!a6T ero ll 3aB:I'ICHMOCTH OT 3HaKa OCTaTita. Ko;n; 

H3M6pH6MOrO CllrHaJia,'coOT1l6TCT1lYIDm~i1 aMIIJIHTy;n;e llXO;ll;HOrO HMIIyn:&ca 

C TO'I!HOCT:&IO ;!1;0 MHHHMaJI:&HOit 11 CTyneH:&Kl111
1 {J)HitCHpyeTCH Ha perl1CTpe, 

ynpaBJIHIOmaM BKJIIO'I!6HH6M 3TaJIOHHhiX Hanpflllt6HHi1 (llJIH TOKOll). 

HeJIHH6MHl:l6 M6TO;ztl:l ItO;ztHpOBaHHH II03BOJIHIOT cymeCT1l6HH0 nona

CRT:& 6b!CTpo:nettc•une AUll. neitCTllH'ren:&HO, 6CJIH npeo6paaona~{!JI:& 
~ . ·. . . . 

HM66T 2 ItaHaJIOB, TO npH H6JIHH6itHoM KO;IJ;Hp01laHHH.;ltJIH npouecca 
i -. . n... 

npeoopa301laHHH TpeoyeTCH TOJI:&KO /1.. 11 CTYII6H6K
11 

1lM6CT0 2 · 

B CJiytia6 npHM6H6HHH MOTO;D;a aMIIJIHTYJ1H0-1lp6M6HHOit TpaHC{J)OpM~HHo 
0]tHaKO HCIIOJI:&301laHH6 M6TO;ll;OB·H6JIHH6itHOro KO;n;HpOBaHHH.;ll;JIR 

pemeHHH sa]ta'l! H;ztepaott cne_KTPOMeTpHH 1lCTpetiaeT HS1l6CTH!:l6 TPYJIHOCTH 

npn nonyqaHHH y;n;o1lJI6TBOpHT6JI:&HOit ;n;HiM!6P6HUl1aJI:&HOi1-nHH6iiHOCTR. 
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Hanpnuep, ·aTHocnTen:oHaH HeTOtiHOcT:o 1 

(llJIU TOKa) II6pBOit 11 CTyneH:&IGI ll3ll61lll 

r;n;e tV- 'I!HCJIO KaHaJIOB AUII- Be;n;eT K 
N ·.. . A/ 

( e;L -:- I) KaHaJia IIOPMKa .:::. · ,.t,~_-_•_ 

( OC066HHO-IIp1! 60JiblllC>M 'lillCJI6 KaHaJIOB. 
. - ;· . 

llaHHfl K 3JI6M6HTru.t, 3a]taJOIIU'IM 3TaJIOHHl 

Cll6PXTO'I!HUX ]t6TaJiait· H OpllrHUaJI:&HUX ( 

ciJopMHpyiOIIU'IX 3TaJIOHHhl6 11 CTyn6H:&KH 11 , 1 

TaThl, noaToMy B HacToamee Bpeun pas] 

yMeH:&IlleH~H Heo;n;Hopo;n;HocTn lllHPHHhl RaJ 

BeJIH'I!HHhl I + 2% •. lleKOTOphle na STHX ' 

a) AJJ!1 C JIOIIOJIHHT6JI:&HOJ.t 11 CTY1 

MeTO]t, ll KOTOpOM ]tJ!fl II0JIY'I!6Hl 

HOCTH lllHpHHhl ItaHaJIOB HCIIOJI:&ayeTCfl }tl 

Hanpflllt6HHfl (HJIH TOita),, BII6pllhl6 npe]t: 

/25,28/ It perHcTpy ;n;o6aJJJIHeTCH eme 1 

HYIO . 11 CTyn6H:&Ky11 , H6CKOJI:&KO M6H:&IllYIO 1 

(pnc.I7). ]OrH'I!6CKH ;n;ettcTBHfl ll npe01 

'I!T06bl OCHOBHhl6 3TaJIOHH.hl6 11 CTYII6H:&KH1 

KaHaJia (HJill IIOJI0l!t6Hl16 Hlt:lllCH6~i rpaHHUl 

3a]ta6TCfl ]tOIIOJIHHT6JI:&HOit 11CTynOH:&KOttl 

ycTpOJ.tCTBO ]tJifl perHCTp8gHH nepe;n;aiOTI 

KOTOpb16 nepeKpW3a!OTCfl STOlt 11 CTYII6H:&l 

11 IIp0Cll6T.hl11 M61imY ll6PXH6if rpaHl1U6i1. ;ltl 

HHxueJ.t rpaanueit cne;n;yro~ero KaHaJia IIJ 

COB, T.e. K IIP9C'1!6TaM. BeJIH'I!HHa IIPO( 

UH6fi npeo6paaoBaT6JIH :1'1 MOllt6T COCTalll 
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TB~fl, CHHZaeT H~6ZHOCTD BCero 

-..,...,nnneiiCTBHll aMJIJlHTy,Zl;HblX aHaJIH3aTOPOB (, 

ueTO,Zl;bl HeJIRHeiiHOr~ KO,ZJ;l'!pOBaHl'lfl npn , 

-..~ .. -.n:.~a B Ul'!qJpOBYJO cl>OPMY• B TaKl'!X Allll ...J 

.Hl!H06-ITOpa3pll,Zl;HOB 11 B3B6illHBaHH6 11 B TOit 

25, 26/. YnpomeHHan 6noK-cxeMa npeo6pa- · 

:nHarpauua, noHCHfl!OIIlM ero pa6oTy, 

lkPHHUl'liT ,ZJ;eiiCTBHfl TaKOro.AUll CBO,Zl;HTCfl 

aMll1Il'!Ty].(bl BXO,Zl;HOrO C~lrHana, y,ZJ;JII'!-

t c nootrepe,ZJ;HO no,ZJ;KJIIOtiaeMUMl'l aTa-

1 
I I 

flllteHHH (HJIH oroKa), pa:eHiiiMH 7 , -zr ... , 
"''""'' H3M6PHBMOro HMnyJIMa. CxeMa cpa:a

HanpfllKBHflB Otrepe,ZJ;HOii 11 CTy'neHDKH11 BKJ!IO-. 

3aBHCHMOCTH OT 3HaKa OCTaTKa. KO,ZJ; 

TCTBYJOIIlHit aMnJIHTy,ZJ;e BXO,ZJ;Horo HMnyJIDca 

11CTyneHDru111 
1 ciJHKCHpyeTCH Ha perHCTpe, 

autOHHblX HanpfllKBHHit (HJIH TOKOB) •. 
' . 

II03BOJ!fliOT CYIIlBCTBBHHO ITOBH-

BJIDHO, ecJIH npeo6paao:aa~~JID 

HBJIHH6HHOM ltO,Zl;HpOBaHHH ,Zl;JIH npouecca 
~ n... 

11.. 11 CTyneHeK11 BMBCTO 2 · 

aMII1IHTY,Zl;HO-:apeMeHHOit TpaHCqJOpM~HH. 

M6TO,Zl;OB HeJIHHeitHoro KO~pOBaHHfl ,Zl;JIH 

..,.,.nnuoT_PHH BCTpeqaeT H3BBCTHbiB Tpy,Zl;HOCTH 

II!BJIDHO~ ,Zl;H~epeHUHaJIDHOii JIHHBitHOC±R: . 
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HanpHMep, 'oorHOCHTeJI:&HM HeTOl!HOCTD ( £ ) • aTairoHHoro HanpiD!temm 

(HJIII TOKa) nepBOii 11 CTyrTeHDKll' B3B6illHBaHHH11 t lJM610IIl6~ B6JI.lil!HHy Z ~; 
r,ZJ;e .tV- trl'!CJIO KaHanOB AUIT- Be,ZJ;eT K OTHOCHTeJIDHOti om~6Ke B nmpl'!Iie 

N ·.. A/ -~ 
( ~ - I) KaHana nopll,Zl;Ka .;! · ...t.._~ ~-!lOJIYliBHHe MaJIO!-i l!BJI.lil!l1H!:l = 
( oco6eHHO npiC 661I:&mou l!Hcne ~aHaJIOB) npe,ZJ;'liHBJIHeT cepDB3HDie Tp_e6o

BaHRH K 3JI6M6HTa.M 9 3~aiOIIll'l!>f 3TaJIOIIHb!B 11CTYllBHDKl'l11 • ilpl'lM6HBHl'!B 

CBBpXTOtiHb!X ,Zl;6TaJieit lJ OpHrliHaJIDHb!X CXBMHb!X perueimit B YCTpOtiCTBax, 

ciJopMRPYJOIIl.liX 3TaJIOHHbiB 11CTynBHDKH11 , He BCer;qa ,ZJ;aeT lltBJiaew,re peayJID:-
. . 

TaTbl, IT03TOMy B HaCTOlllllBe BpBMfl paapa6oTaH pll,ZJ; KOCBBHHb!X CllOCOcJOB 

yMeHDWBHRH neo,ZJ;Hopo,ZJ;HOCTH mHpHHu KaHanoB B AUIT ,ZJ;o npHeMJieuott 

BeJIHl!HHbl I + 2% •. HeKoTopue l'!3 3THX cnoco6oB paccMaTpHBaiOTCH Hl'lllte. 

a) AUIT c :gonoJIHBTenDHOit 11 cTyneHDKOit11 

'MeTO,Zl;, B KOTOpOM ,Zl;JIH IIOJiytieHHH 60JIDW0it TOtiHOCTH.H CTa6HJID

HOCTH illHPHHb! KaHaJIOB HCII01ID3yeTCH ,Zl;OIIOJIHHTBJ!DHafl. 11CTynBHDKa11 

HanpflllteHHH (HJIIII TOKa),. BnepBue npe,ZJ;JIOllteH raTTH /27 I. B TaKOM AUIT · 

/25,28/ 1t perHCTpy ,ZJ;06aBJIH6TCH eme O,Zl;RH WaPH,ZJ;, 3~aiOIIl.liit 3TaJIOH

HYIO .
11

CTyn8HDey11
, H6CK0JIDK0 MBHDWYIO Ml11HIMaJIDHOit WHp.liHbl KaHaJia 

(pHc.I7). ~Or.liti6CK.li ,ZJ;BficTB.lifl B npeo6pa30BaTeJie BHnOJIHHIOTCH. TaR, 

liT06bl OCHOBHble 3TaJIOHHbl6 11CTynBHDK.li 11 onpe,ZJ;eJIHJIH TOJ!DKO HOM8p 

KaHaJia (HJIH IIOJIOlltBHlfB HHlltHeit rpaHHUhl KaHaJia), a ill.liPHHa KaHaJIO:S 

a~aeTCH ,Zl;OIIOJIHHTBJ!DHOti 11CTynOHDKOti11 , npHtiBM B aanOM.l-!HaiOillBB 

YCTpOtiCTBO ,Zl;JIH perHCTPai.t.li.l-1 nepe,ZJ;aiOTCfl TOJ!DKO KO,Zl;!:l TBX HMIIYJIDCOB, 

KOTOpHe nepeKpl:lBaiOTCH 3TOti 11CTyneHDKOti11 • ilOHBJiffiOIIl.liBCH npH 3TOM 

11
npOCB6Thl11 MeX,Zl;y BBPXHeLt rpaHHUBit.,ZJ;OIIOJIHHTeJIDHOti 11CTynBHDK.li11 ¥I 

HHlltHBti rpaHHUeti CJIB,Zl;YJOillBro KaHaJia npHBO,Zl;HT K ITOTepe tiaCTH HMII~D-
•• J . • • • - • 

co:a, T.e. K npOCtiBTaM. BeJIHtiHHa npOCtiBTOB onpe,ZJ;BJIHBTCH KO~CTpytt-

UHBit npeo6paaoBaTeJIH H MOllt8T COCTaBJIHTD HBCKOJIDKO npOUBHTOB. 
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TaK,,nnfl npeo6pasonaTenfl HO. 256 rmHanon, omtcamwro n pa6oTe /28/, 

HOO~!!OpO;ll.HOCTn llll1Pllllbl KO.llaJIOB paBllflOTCfl ±. I.I0-
3

, llOT6Pll llMllyJinCOB 

us-sa npocneTon - uennme I% npn non!IOM npeMenu npeoopasonamm 

IO uKcert. B TmtoM npeo6pasonaTene Heas6er.mue nsMeHemm HaKJioHa. 

y;n;nuneHHoro 1 nxo;n;Horo uunynnca sa npeMH npeooproonanna npn nsMeHe

nun ero aMnnuTy;n;u aKBnnaneHTHhl c;n;Bnry nopora lliD·l ymmeHnH n anTo-
-"" . 

UO.Tlfi!OCKll KOppeKTHPYIOTCfl npll KO.m!6pOllK6 nepe;n; HSMOpeHUHMl!. 

6) @ll C ;rlllyxnoporOBblll 7\llCKPUL!llHO.TOpOM 

B pa6oTe /24/ npe~nollteHo ltcnonnSOllO.Tn n Ko.qecTne ycTpoi1cTna 

cpanneHnH AUIT c nopaspMllhiM 11 nsne!llnnrumeu11 ·;n;nyxnoporonhlfi ;L\UCKp!nm

HaTop, Bblll0JIH6ll!lblfi HS: BltniOqOHHbiX TIOCJIO;li;OBO.T6Jl!>HO ;n;nyx TYHH6JlnllbiX 

]J.UO]l.ax. llpn TaKOM BKJI!Oq6Hllll ~IX OU!l\O.fl 1lOJI:DT-aMll6pliO.H xapaKTOpt!CTllKO. . 
npllo6pe..:aeT nu;n;, noKasaHHLifi Ha pnc. 18. Pa6oTa ycTpOiiCTBO. npoucxo-

;ll.UT CJIO;D;YI~Il\l!M o6pasoM: lii3M6pH6Mhlll TOK CMO&\O.OT pa6oqyJO TQqKy Tyli

H6Jlnllb!X ;ll.LIO]l.OB ll OOJIO.CTJJ OTpl!UO.TOJil>HblX TOKOB, TIOCJI6 qero Clili'llaJio.LUI 

ycTpOrlCTBO. ynpanneHlll:l llOO'!OpO]l.HO BKJl!O'laJOTCH 3TaJIOHHbl6 TOKll ll 

pa60'lafl TO'llta TYHHOJll>llLlX ;ll.!<lO,l\OB CM611\0.6TCH BBOpX !10. BOJlllqlillY 

nonyqemwro aTmroHnoro TOKa. YcTpoficTBO ynpanneHna, n cBOID oqepe;n;:&1 

ynpaBJ1:16TCH Hanpnr:eHl16M CT ]J.BJ'.~mopOI'OBOI'O ;ll.UCltpUMLIHO.TOpa Taitllll 

o6paSOLI, 'l'£0, KOI';i!.O. TO!\ OCTO.TKO. 
..: 

f.-or..T = i;.x - > t~nr . · n. ,· 
,c ~·;f ' 

npn nKmoqemm K - ro aTanoHlioro TOKa 

COOTHO!ll6!!1110 

tOL1>1 ..C. {;, ./ I( .• 

/1./Z; =0 ) 
(..l. 11/= 1. 

!Jnr K 
y;n;oBneTBOpl:leT 

ycTpoitcTno ynpannemm ocTa:enneT a TOT TO It mm10qermw.1. B cnyqae, ecnn 

'"""'"'K. > ft-2. 
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COOTB6TCTBYIO!l\l!fi 3TaJIOHHhlfi·TOK BblKJIIOqaeTCf .- . 

SO.KaHqllB0.6TCH, ·KOI';ll.O. TOK. OCTSTKO. l10CJI6 TIC 

• 3TaJIOHHblX TOKOB npHHHU0.6T 3HaqeHH6 

t~".:::: lo'-111 :.:::: tfl< 

COCTOHHH6 TpHI'I'6pHI>IX CX6M,) yiJpaBJil 

;ll.0.6T ;ll.BOUqH06 npe;ll.CTaBJI6HH6 illlllJIHTY;ll.b! BXl 

n padoTe ~nyxnoporonan ~RcKpRMHHaTop B c: 

KaK O~HOllOporOBhln ~HCKpHMHHaTOp " 

KO.KHM H:SJIJI6TCH 0QblqH06 ycTpOfiCTBO cpa:SH61 

I'O THna, eCJIH TOJI:&KO ;ll.ByxnopONBblfi ;ll.HCltpl 

30BaH ;ll.JIH JIOI'H~BCKHX ;n;e~CTBH~, aHaJIOrHqHJ 

paapfl;ll.OM, T.e., HanpHMep, KO;ll.bl BXO;ll.Hb!X CJ 

BO.T:&Cff B 3allOMHHaiOmee ycTpOfiCTBO, 6CJIH: 

. t~cr ::> t/.~ HJIH . ( ~<;., C:::: 

B aTOM cnyqae, ;n;e~cTBHTen~Ho, lllHPRHa KaH: 

p0.3HOCT:&10 llHKOBI>IX TOKOB ;ll.Byx?oporoBOI'O ;ll.i 

HaJIHqH6 I'HCTepesaca B XapaKT6pHCTHK8 ;ll.HC: 

K -sHaqaTeJII>Hhl:M. 11 npocneTa.M11 uellt;n;y rpaH~~aJ 

30BaHH6 ~BY"'..cilOpOI'OBOI'O ;ll.l-ICKpHMHHO.TOpa ~JI 

OllHCaiiHblX Bbllll6, B paClOT6 He OT:MeqeHO • He 

rtonyqaeuoR H60;1l.HOpO;ll.HOCTH lllHpHH KaHaJIOB 

TOB 11 uelK;ll.y KaHan&m, qTo He nosnonaeT cp 

c ~pyrHMH THllaMH AUIT. 
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B, OTIMCaHHOI'O B paOOTO /28/, 
~ ro-3 '!Cfl ;t .L. , noTepn nMnyn:r:.coB 

Bpet.teHn npeoopasoBamm 

aeus6m;mue H3i.!OHemm HmmoHa 

BpOMll npeo6pa30llalll.1ll np11 113l.!OHO

•-~"'"' nopora llJill yci1JIOHHll u allTO

nepe:n; 113Mepe Hl1llMl1. 

llOJI:DT-aMITOpHall xapaKTOpHCTlllta 

• 18. Pa6oTa ycTpoiicTlla nponcxo-

TOKOll, ilOCJIO t!OI'O Cl:II'HaJia!U! 

;IJ;llCI\pv!MHHaTOpa Tai\lll.! 

/LIZ.· =o ) I ~ • 

. ( ..l. tZi = 1 . 

{Jrl?;, YAOBJIOTllOpllOT 

<lTOT TOI\ lliCJl!Ot!OIIHL!!.I. 13 cnyqae ,OCJUI 

f-<t. 

l ., 
I 
I 

l 
l 
'l 

\• 

coOTllOTCTBYIOllll1fi 3TaJIOHHufi·Tott llb!KJIIOttaeTCH. UnttJI npeo6paso:liaHHH - • 
3aitaHql1JlaeTCH, ·Kor:n;a TOK. OCTaTKa llOCJie nooqepe:n;HOI'O llO;IJ;KJIIOtteHl1H BCel 

3TaJIOHHHX TOKOB npl1Hl1UaeT 3HaqeHne 

tf,.., C::: {oc.llf < t;<J~ 

COCTOHHHe Tpl1rrepHm: CXelJ, ynpaDJIHIO!Ill1X 3TaJIOHHh!Mll TOKaJJH, 

:n;aeT ]IBOllt!HOO npe]ICTaDJieHHe aMllJil1TY]Ibi BXO]\HOrO CHI'HaJia. 0nl1CaHHllit 

. B pa60Te :n;ayxnoporOBHn :n;HCKpl1MRHaTOp·B CY!IlHOCTH HCilOJIL3YOTCH 

·~ 

xax o:n;HonoporoBHn :n;HCKpHMRHaTOp '. np11 TOKe t;~.z 

Kaltl1M HBJIHO'XCH oouqHoe ycTpOtlCTBO cpaBHeHl1fl, npl1M6HHeMOe ll AUII TaKO• 

ro Tlma, 6CJil1 TOJI:DKO ]IByxnopOI'QBbifi ]ll1CI\}lHMl1HaTOp He oy:n;eT l1CllOJI:D-

30llaH :n;na JIOI'l1ttecKHX :n;efiCTBHfi, aaaJiorRqHux AUII c :n;onoJIHHTeJI:r:.HUM 

pa3pfl]IOM 1 T.e., HanpnMep, KO]\bi BXO]\HbiX CHI'HaJIOB HO ;IJ;OX!Hbi nepe:n;a-

. BaT:DCa l3 3anOMl1HaiO!Ilee ycoxpofiCTJ30 1 6CJIH! 

. ~~'T ;?- ~fl~ HJIH t "'"' c::: t flt 

B aTOM cnyqae, :n;eficTBHTeJI:r:.Ho, mHpHHa KaHaJia 6y:n;oT .onpe:n;eJIHT:DCH 

pasHOCT:DIO nHKOBHX TOKOB ]IByx~oporoBOI'O ]\HCKpHMHHaTopa. ilpHqeM 

HaJIJ.1qne rHCTepe3HCa l3 XapaxTepHCTHKe ]\HCI\PHMHHaTopa MOlltOT llPl1lleCTH 

It 3HaqJ.1TOJI:DHb!M . 11 npOCBeTaM11 Mellt:n;y rpaH1;1~aMH KaHaJIOB. O;IJ;HaKO HCllOJIJro 

30llaHHe ABY'..cilOpOI'OBOI'O ;IJ;HCKPHMHHaTopa ]IJIH JIOrl'JqeCKl1X ;IJ;SfiCTBHfi, 

OilHCaiiHHX BWI!e, B pa60Te He 0TM6t!6HO. He npHBO]\fiTCH TaKllte lleJIJ.1qHHU 

riOJiyqaeM0!1 HeO]\HOpO]IHOCTH mHpl1H KaHaJIO:S 11 llOTep:r:. 3aCtt6T. 11npocBe

TO:S11 M6llt:n;y KaHaJiaMl1 1 qTo He ll03BOJifleT cpallHl1T:D ;IJ;aHHOe.yCTpOfiCTllO 

c :n;pyrHMH Tl1ilaMH AUII. 

27 



',., 
' 

" . u·· . 
B) AUI1 co crtoni>3flll\Cti umanoi1 

:Upyraa nonbiTKa yueH:&DUTI> npi1~Yll\YIO AUIT _ c nopaapa;ztHbiM 

11 B3BCillliJ3aimeu11 snatinTeJii>HYIO 110 o;ztnopo;ztHOCTI> IllUPUHhl KaHanoB '6bDla 

n'pei'J:IIPUHflTa raTTll, IIPCi'J:JIOlitllBlllltU UCIIOJil>30BaTI> IIpUHI\llii CTaTUCTlfllCCKQ-, 

ro ycpe~~eHua mllpVI-llhl Imuanou/26,27/. B ~armM npeo6~aaoBaTeJie 
KOi'J:UpyeTCfl He BXO;zJ;llOii CI1rHan A-<> t a cyuua ;ztByx CllrHanOB . ,.,; . ,_ . . . : 

A-~ + !let ; r11:e A-4 : - i'IElKUi1 VIcityccorBeHHO reHepupye!Wii 

HMnynr,c. 8To-r i'J:OIIOJIHnTeJII>Huii llMIIYJII>C. At<. ~op~pyeTCl'l }~K$po;-alUi-
JioroBbiM npeo6pa30llaTeJieM, Ul'IQJpOBOH BXO]\_ ItoToporo yCTaHa.JlnKBaCTCl'l 

ll cocTOHHHe Ptt. , aa;l\arome~ ItOJ\ Acr..- • BeJIKtiima p,:;z_ I13MeHneTCH 
- . ' 

nocne;l\oBaTeJII>HO (UJII'l cJiytiru1Ho) B_ Kalit;ztoM Ul'lime Ito;l\IIpOBaHl'lli Ha I 

B ;1:\l!anaaoHe 0 .t 11 • 1ta ItO;l\a t~ucna A" r A~<- , nonytiaeuoro 

nocJie npeo6paaoB~llli, BUtin-raeTCli Pw , ll peaynr,oraore t~ero noJiyqa

eorcil TOtiHbllt· uouep ItanaJia ;1:\JIH ·:,4., • rrocKOJII>KY . A"'_ 1'1 A "l- · 

ueaamicuMbie Benut~uHu, a uunynr,cu ll oelnacoru, 6nuaitoiii It -A- o , 

KO;l\llPYJOTCR pa3Jill\lHb!Mll ItaHaJiaMU ycTpOitC'rBa, UCIIOJll>3YIOU{6rO {f>aitTH

qeCK11 • f1 · CTaTHCTViti6Cltl'l pa~6pocaHHbiX. ~aHaJIOB, TO cpe~~~li 
IDVipl'!Ha KaHana CTaHOB~TCli ll63aBl'ICHMOi1 OT MCCTa ItO:ztH:POBaHIUI ]\Jill 

llXO]\HblX Ul.myJII>COB JII060ii aMIIJIVITY;ztb!. 

8@Q?eKTl'lllllaR 

cnyt~ae 6y;l\eT paBHa 

Wt<: 

OTHOCUT6JII>Hal'l Ollll'l6Ka mHpHHU KaHana,B 

/26/: 

c!K+M+I -JK 
= -M+ 1. --- ) 

I 

3TOM 

r;l\e c!_K,"t/"1 +I J C K - OTHOCl1 TOJil>HhiB OIDH6Itl1 ll mHp1Ul6 /(_ - ro 

Itauana 6ea ycpe;l\HOHHli. 

EnOit-cxeua Tmtoro npeo6paaoBaTenn /29/ Ha 5I2 ItallaJIOB noitaaa.Ha 

Ha puc .I9. 31J:CC:& E o6uquouy It0;1:\HPYI04CUY ycTpOi1CO:CllY nopaapMHOrO 
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11 B3B6Illl'lllaHl'lfl11 ;zt06aBJIRIOTCH ]\OIIOJIHHT6JI 

OCyll{CCTBJIHOTCll IIOCJIC]\OBaTeJii>Hblit C]\BH 

. ItruJt,I~;oro UHima npeo6paaollaHHH. STu ue 

C\l6T\ll'llt 1'1 ynpaBJIR6Mbl6 lU.( T0ItOllU6 ItJIIO 

npOH3BO;l\HT ;l\6BRTHPa3PMIUAit- cyMMaTop, 
........ · ... , ... •.' . 

npH6aBJIRCTCll .]\OIIOJIHHTCJ'i:&Hbtlt- ItO]\ 1116CT. 

CYJJMaTopa TOtiHbllt It~~. ~3Mep·a~-~01'0.l'!Lm 
nepeHoca B naunn. JJ.mi peaJil'l3~l'IH 5I 

npeo6paaoBaTenr, ;1:\0JillteH 1men · I024 Ita 

Him - IOMKCeK. ]luif>if!epemunanr,Hall Henu 

IO + I5;:5 ;1:\0 I%. 

~ pa6ciTe /30/ yno!.umaeTCfi paa 

mmta Ha I024 KaHana, r;zte 256 ItaHano:a 

nopora. l{O;l\UpyiOU{afl Cl'ICTOMa ItOHCTpyup 

peanuaoBaTI> I024 + 256 aHat~OHHit sTan 

UTOre IIOJIYtiHTl> I024 KaHana ;1:\JIR ICO,ltllp 

06mee Bpeua npoo6paaoBaHHH - 8 MitceK 

nyqmo I%, BitJIIO\lall nepB~e-RaHanu. 

!10 MH6HHIO aBTOpOll 3TOJ.! pa60'rbl 

tiUTI> ;l\JIR TaKoro ripeo6paaoBaTeJIH Ha I 

Hllfl I + 2 MKC6It. 

HeTOtlHOCTI> ~opMupoBKH ;1:\0IIOJIHU 

TOJll>KO ]\OllOJIHUTOJibHYJO Hi!Terpanl>HYJO H 

cyll{OCTBCII!lOrO BJIHHHUH Ha ]\Ucfl<IlepeHUll8 
. -

KaHan Tmtoro npeo6paaonaTenll HMeeT K 

llJIO!!\a].(5U ;z(JIH !lCOX KaHaiiOB • 0]\HaKO ~0 

;1:\0Jilima: 6r:.rTL npa.uoyroJII>HOJ.!, MotteT Hec 

OT l'IHTerpWHDti H6J!UHetiHOCTl'l OCHOllHO 

ro ]\6WCTmili ]\OIIOJIHl1'rOJII:>llblX 11 CTYII6H6K 
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nopaapH){HbiM 

.eJI:&HYJU HOOJ(HOPOJ!HOCT:& llllilpl'!Hiol KaHaJIC)D Ciwra 

Le.IlnoznBmuu 11cnoJI:r.ao~aT:r. npim~III1J cTaTncTntiecKo

ItaHaJioB'/26,27/. B TaiWM npeo6paao:aaTe~H3 . . . 

curHaJI A-<> , a. cyuua ){llyx Cliii'HaJIOll 
. . ! 

** iciElKlJH l1CKYCCTllOHHO I'OHOplilpyeMblit! 

~TeJI:&HUH m.myJI:r.c At<.. cf!OP!lJiJPYOTCH .~H4Jpo7'aH1:1.-
uutiJpoBoti BX0.1t, ltOToporo ycTaHaJJJIUBaoTCH 

LaJOmee Ito:zi. Acv • BeJllilti~ma P«... ~13MOHHOTCH 
cJiyqa.HHo) ll_ Kalt){ou ~l1KJ1e lto.1tliPOBaHUH Ha I 

• lis Ito){a qucJia A., t .t/tL- ', noJiytiaeuoro 

f?w , B peayJI:r.TaTe qero noJiyqa

• ITOCKOJl:&Ky A"'. ll A "'- . 
a nMnyn:&c u B oeiJiac Tlil , 6nna Ko it K A o , 

RaHaJiaMll YCTpOtiCTlla, JIJCIIOJI:&3YIOIIiei'O g)aKTJIJ~ 

paa6pocaHHb!X,KaHaJIOll, TO CpO){HHH 

li03aB:t-!Cl'!MOti OT MOCTa KO){lJpOJJaHI/Il't ){JlH 

aMIIJll'!TY){bl. 

TOJ.l:&HaH OU!l16Ka illlilpkUJU KaHaJia. :B 3TOM 

c3' Jc:+M +/ - J IC - ---
M+i ) 

- OTIJOC%1 TOJI:&Hlo!S O!Ullelitlil ll mUplJliO /(_ "'- ro 

r~aHaJia Ciea ycpe){HeHnH. 

OBaTOJIH /29/ Ha 5I2 KaHa.JIOll IIOKaaaHa 

ouy ICO){npyiOqeuy ycTpoticTBy nopaapH){Horo 
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1ill3llO!UlJllaiU~H11 
){OC5aJJJIHIOTCH ,1{0llOJ1HlJT6Jli.HUe !-tOin'I, C IIOMOIIU'>IO .KOTOpWC 

OCYJ!lOCTllJlHOTCH IIOCJIC){OllaTOJII.HbiH C){lllJI' nopora Ha O){lJH lt!lHaJI IIOCJ16 

. K3Jlt.1{oro ~HI~~ np~~C5paaoJJaHHH. 8TH ~en~ BM~llaiOT ~ec'rl.ipaapMHuti 
CllOTtiliK lJ · ynpaJJJIHeMue HM. TOKOJJue "MIDtiH(2}.ICoppeitTlilpaJJKy KO){Oll 

npOlJ3ll0,1{li!T.,1{ellHTlilpaapH.1{HWt.cyMMa~op, be KKO){y OCHOBHO~O perliiCTpa 

nplJC5allJ1HeTCH ){OIIOJIHlJT~Ji:r.'H~:, K~~- m~ciHpiJ.3p~HO;O Clle.Ttlli!Ita. C llb!XO){a 
'.• .';··. . .. · .. ·. ··' ...... - . . . 

CyMMaTopa TOl!HUti KO~lil3~ep~a·MOI'O. l'IWzyJII.Ca1 nepe){aeTCH qepea CXeuy 

rrepeHOCa ll IlaL!HTI.. J!Jlfl peaJIH3altl'llJ 5I2 + :64 KaHaJIOll OCHOllHOti 
\ . ,.- . '. . . 

rrpeo6paaoJJaToJI:r. ){OJIZoH li!MeT:r.,I024 KaHaJia. IToJIHoe llpeMH.npeo6paaoJJa- · 

HliH - IOMKCeK. J!Hl])l])EipeH~naJI:r.Hal't HeJlli!HeiD!ocT:r. yueH:r.maeTcl't OT 
. . - . 

IO -t IS/~ .1{0 I%. ·' 

43. pa6oTe /30/ ynowmaeTCH paapae5o~Ka aHaJIOI'litiHOI'O KO){liPOll

lil~II\a Ha I024 KaHana, r){e 256 i~aHaJIOll liCIIOJ1~3YJOTCll ·){Jill C){lllllra 

. rropora. l{O){llPYIOlilaH CllCTOMa KOHCTPYHPY6TCH T~M oC5paaoM, l!TOClbl . . ' . ' . . . . . . 

peaJilJaoJJaT:r. I024 + 256 aHatieHlilti 3TaJIOHH:ciic TOKOll lJ :a KoiietiHOM 

llTore rroJiytriiiT:r. I024 KaHaJia ){JIH ItO){~IPODaHIIIl't lJauepHeMoro liMIIyJI:&ca.-
. ' . 

0C51Jlee DpOMH rrpoo6pa30DaHlJH - 8 MKCeK. J!lilcix.Pepe~l'!aJI:&Ha.H HOJilJH6HHOCTI. 

JIYlllllO I%, llKJIIOTiaH nepDue ItaHam>I. 

ITo MHeHlJIO aBTop.o:a aTott paC5oTu /30/. KaliteTCH HOTPY.1tHI:.IM rro~y-
• • . . . ·• . • . _I . • . . . . .. ·• 

llli!T:& .1{Jlll TaKoro npeoC5paao:aaTeJIH na I024 KaHaJia llpeMl't npeo6paaoJJa~ 
. -. . 

HlJH I -t 2 MKCeK. 

HeTOtiHOCT:& !flopulilpoJJKlJ ){OIIOJIHIIITOJI:&Hwc 11cTyneHeK11 ll~O){IIIT 

TOJI:&Ito ){OIIOJrHlJTOJl:bHYJO lii!TerpaJII.HYJO HOJlliiHOtiHOCT:& lJ He OKa3blllaeT 

CYII{OCTllOIIHOI'O llJilJHHlJH Ha ){lJrfxi!epeH~lJaJihHYJO HeJlli!HetiHOCT:&. KwK){uti 

KaHan TD.Koro npeoe5paaonaTeJIH liMeeT KPlilllYIO paapemeHli!Hc O){lJHaKOlloii 

IIJlOII{a){J,fJ ;LUIH ]3COX KaHaiiOll. 0AHaKO g)OpMa 3.TOit. Kpli:BOH, KOTOpa.H 

,1{0Jllitl!a 6blT:& rrpm-toyroJII.HOti, MO:&tOT HOCKOJI:&KO l1CKaJ!taT:&eH ll 3aBli!ClJMOCTlJ 

OT l1l!TOI'paJII>.HDi1. HOJ!lJHOHHOCTlJ OCHODHOI'O npeo6pa30llaTeJIH lil COllMOCTHO

ro .IlOHCTllHH ,1{0IIOJ1H11TOJ1I>llb!X 11 CTYIIOHOK11 C npeo6paaoJJaTOJIOM, 
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IJpH l!HCJie Ita.HaJIOB · <lonee !024 YB6J!Hl!HBS6TCSI 

.l(UqxpepeHI\liU.JibHafl 1!6Jll'!H6i1HOCTb OCHOBHOrO npeodpaSOBaT6J!!lt KO~OpaH,. 

COCTaDJillfl BBJIHl!H.IY 5 + I{)% .l(J!SI I024 KaHaJIODt· y:aeJIHl!HBS6TOlt ~o·· 

20 + 4{)% npH 4000 KaHaJIO:B. O~HaKO H ~aKaH.H6JIHH6itHOC~:D MOJltB~ 

<ihi~:D yMeJI:&meHa ~o I + 2% npH ucnon:Dso:aa.HHH ~mmoro Me~o~a 11 C~DHraiO

~eitcx11. :ll!KaJIH. · · 

.,J. 

IV • CHcTeMPI cTa6HJIHaauHH "HYJIH
11 

K03ill¢HUHOHTa ycHJIOHHlt 

llonyl!OHH6 y~ODJ!B~:BOpHTOJIDHOlii CTa6HJI:&HOCT!t1 pa60TH TpaKTa 

··npeo<JpaSODa.HHlt (:a'TOM l!HCJIO Allll) npH OO~ll!OM l!HCJI6 KaHaJIOB Bhi3H

BaOT CYII\OCTBOHHue ·aaTpy~Hemm npH 1mnonHeHHH :exo~Horo ycTpottcT:ea 

m.mmtTY~Horo aHMH3aTopa. O~HHM HS p61I1Ell1Hii :aonpoca CTSOHJI:&HOCTH 

MOl!tBT OHTD MBTO~~ B KOTOPOM 11 HYJI:D11 U KOScJ.xl)HUHOH~ YCHJIBHHlt 

(npeo6paao:aaHHlt) aDTOMa~Hl!OCitH no~cTpaH:eae~clt no cneuHaJI:DHbiM penep

HbiM HMIIYJI:&CaM. *) B STHX CHCTeuax · Hcnon:osyeTcH oTpHuaTeJII>HaH c .. . . 

o6paTHM C:Blt3:D ~Jill KOMllOHCSUl!H 113M6H6HHii CTaOHJIHSHpyOMHX napaMO-

TPOll, np11 3TOM npeo6pasOBaHHHlii CHrllaJI Ollll!OKH llblpa6aT~ae~ nponop-

UllOHaJI:&HOO CM61l\OHHO H3B6CTllhoc· JIHHHii B Cll6KTp6 (ecTOC~D6HHbiX HJIH 

HCKYCCTB6HHHX) Ha tix npaBHJI:DHH6 ll03HI\Hllo 

.UOCTSTOl!HO llOJIHbili 0030p MOTO;!tO:B BhlllOJIIIOHllfi CHC~OM C~a6HJIH-

38Ul1H cneKTpoueTpHt~ecRoro TpaKTa ~all D pa6o~e /31/, a~ec:D 6Y~YT . . . 

paCCMOTpeliH JIHDI:D H6KOTOpHO Kal!BC~BOHHHO xapaRTOPHC~HKMt ~aKHX CHCT6M. I . 

*) B paoo-x,ax /35,~6/ ]\Jilt no:aumeHHH cTa6zn:ouocTz npuMeHHe~clt 
L!eTo~ rwppeKUHH ~pei1t.Qo:a c noMOI!\:D!O UBM. B aTOM MeTo~e KO~H :ecex 

COOL!'rH£1 (:a TOll l!HC1IO l1• KO~H penepHHX HMnyJI:DCO:B) sanHCU:BaJOTClt · 

. llll~UBI:!:i\yaJI:OHO 130 BP6UOHHOti HOCJIO~Olla~eJI:DHOCTH B SallOUHHaJOli\OM 

ycTpollcT:ae · (3Y) UBIA. Bhll!I1CJIHTen:DHaH MamHna "npocMa~pnl3ae~11 · :a 

Toiii :se riocno~o:aaTeli:DHOC~l! co~epl!tHuoe SY n, ~ehaH npocTetlm14e · 
Dbll!I1CJ16HH!l B Kal~OU KO~O, I\OppOI\THpyeT 11 HyJI:D11 l1 I\OSqx))HqHOll~ 
ycuneHHlt cneKTpoueTpa. 
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B pa6o~e /32/·noKaaaHo, q~o 

OIIIHOKH BOB H3DBC~HU6. B HaC~O!l~66 B] 

paa~eJIH~:D Ha n:ea ~Hna: 

I) CHC~BMU, D ItO~OpHX CHrHW 

D HHTerpaTope paaHoc~:D Citopoc~elii c1 

cKnoHax penepHoro nHKa /33,34/; 

2) CHCTBMH, D KOTOpHX D Kalil 

Cfl paSHOCT:D ItO~OB perHCTPHPYBMOro ] 

COOTDBTC~:Byro~qero llOJIHO.lii 6MKOC~:DJO Cl 

3TOM CJ!yqae flDJlfl6~Cfi CaM C6pBOCl!BTI 

8TH CHCT6MH OTJIHl!aiOTC!l H6 ~~ 

1t1 no ocHOBHHM napaueTpaM, xapaK~ep1 

cTa6HJIH8aUHH. K aTMM napaMeTpaM OTI 

MrHOD6HHHX l!3M6HOHHI.i 11HynH11 HJ!H ItO: 

nHKOD :a cneKTpe ua-aa myMo:aoro paa1 

llHKOD npH JIHHBI.iHO MBHHIO~HXCH ~peti~l 

HHX ~pBliiWOD D CHC~BMB !t1 T.~. 

PaccuoTpHu o~HH Hs :aapHa.H~o: 

~Hna /32/~ EJIOK-CXB!.!a TaitOlii CHCTBMJ 

CHC~6M6 B Ital!BC~DB penepa HCllOJI:&8Yl 

o~ ·c~a6HJI:&Horo renopaTopa (r8lil) /II 

aHam'l3a~opa O~HODP6M6HHO_ c. penepllhll 

ll\HB HMnyn:&CH, BKJI!Ol!aJOll\ll6 CHCT6M,y C! 

HBOOXO~HMOC~:D D UHif)PODHX 11 0ItHax" t ! 

npHH~JI6l!tamHX JI6DOMY HJ!ll npaDOMy Cl 

:aeu~HJIH ( B
2 

H B3 ) , ynpa:enaeuue 

uoro cqe~~1Ka(pa3p~u 27 HJIH 2
8 
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· donee I024 YB61nitiHBaeTCS! 

ocHOBHOro. npeo6pas~~a!eJin, ·· KO~opaH, · 

)tJUI I024 KaHaJIOB, yEeJIH"IlHEae~ca ;z~o· 

O~HaKO H ~aKaH HeJinHe~HOC~D uo~e~ 

ucnomsoEaHHH ~armoro Me~o~a 11 C~Enrruo-
l 

c~aCiHJI:&HOCTH pa6o~~ ~paK~a 

npH 6o~WOM "11HCJI6 KaH~~OB B~3~-

,...J_ 

npM.BHIIOJIHeHHH BXO~Horo yc~~OfiC~Ba 

peWElHHii EOnpoca CTa6MJIDHOCTH 

11 K03qxpMUlteH~ YCMJICHHH 

no~cTpaMEae~ca no cnenHaJIDH~M penep-

eMax I1QIIOJID3Y6TCH o~puna~OJIDHaH 

H3MeHOHI1ii C~a6MJIM3HpyeMUX napaue

CllrHaJI omu6KH E~pac5aT!p!ae~ nponop

JIHHMn E cneK~pe (ec~ec~:aeHH~ :HJI~ 
l103HUHHo 

Op MO~O~OB Bl:liiOJIIIOHHH CHC~OlA C~a6HJIH

TpaKTa ;1\a.H B pac5o~e /31/, 3~00:& ClY~YT 

Raqec~BOHH~e xapaKTepHC~MKH TaKMX CHC~eM. 

~Jill llOBUll!OHHH C~aelMJIDIIOC~H 1lpHM6HH6TCH 
c noMo~:r.ro UBM. B.a~oM MeTo~e RO~hl Bcex 
KO~ penepHHX MMI!yJIDOOB) saliHChlBaiD~CH· 

IIOCJie~OEaTeJIDHOCTH B 3aliOUMHWOmeM 
~tmn1r1~e~DHaa MamHHa 11 npooMaTpuEae~11 B. 

co~ep~1r1uoe SY u, ~eJiaH npocTettuiue 
ltOppeitTHpyeT "Hyn:&n !1 It03qxpi1[(H6llT 
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B pa6o~e /32/·noKasaHo, q~o no cnoco6y E~eneHHH curuana 
. . . . 

OWH6KH ECe M3EeC~H~e B HaC~OH~ee EpeMH CMC~eM~ C~a6HJIH3RUHH llO~HO . 
pas~eJIH~D Ha ~Ea ~nna: 

1) CHC~OM~, B KO~OpHX CHrHaJIOM OIDH6KH HBJIHe~CH HaKannnEa6MaH 

ll HH~erpa~ope pa3HOC~:& CitOpOC~O~ cqe~a B 11 0KHax11 Ua JI6:BOM H npa:aOM 

cKnouax penepuoro nnKa /33,34/; . 
2) cnc~eu~, :a Ko~oph!X:a Kaqec~ne cnruana omn6KM ncnon:osyeT-

ca pasuoc~D Ko~o:a peruc~pHpyeuoro penepaoro HMnynDca M Ko~a, 

COO~:ae~CTByro~ero IlOJIHOti eMKOC~DlO cepBOCqe~qMita (MU~erpa~opoM B 

s~oM cnyqae HBJIHe~ca cau cepBocqeorqnK) /3 ,I3 ,!4/; 

8~11 CHC~eM~ OTJIMqaro~CH HO ~OJIDKO no npHHUHilY ~OMCTBHH, HO 

H no OCHOBH~ napru!e~pau, xapaKTOpH3YID~MM 3~]0KTH:BHOC~D CHOTOY~ 

c~a6nnnsaun111. K a~HM napaMeTpaM o~Iioca~ca: cKopocn. OTpa6oTim 

MrHOB6HHh!X U3MeHOIIHH 11 Hyira11 MJIM K03<fJWHUU6H~a YOHJI6HHHi ywHpeHM6 
•' . ,· 

liHKOB B CilOKTpe M3-3a WYMOBOrO pa3Mbi~Hfl penepHOtl JIHHHHi O~BHrH 

IlHKOB npH .JiliHBtiHO MeHHIDl!\MXOH ~peii<flax; ~HaTia30ll nepeKpmHH B03MO~- . 

Hh!X ~pettwon B CHCTeMe M T.~. 

. PaCCMOTpl!M O~HH 113 BapHaHTOB CMC~eM~ c~a6MJUI3aUHM nepBoro 

~Hlla /32/ ~ EJIOK-CXBMa T·artotl. CMCT6Mbl ilpMBe~eHa Ha PIIIC .20. B ~aHHOtl . . 

CHC~eMe B Icaqec~Be penepa HCIIOJI:&3yiO~CH 3JI6K~pl1tt6CKM6 liMilyJI:&C~ 

o~ c~a6MJIDHoro reuepa~opa (rmn /!4/. B 11 narMity11 · aMnJIR~y~uoro 

auam'l3aTopa o~uo:apeMeHHO c_ penepH~M HMnyn:r.cru.m no~ruo~ca ynpa:aJIHIO

U\110 MMnymc~, BKJIJOqaJO~He. C1r'ICT61JY C~ae5MJIH3RUHH. Ilpu 3~0M O~I!a,IIae~ 
I . 

Heoeixo~HMOCTD :a nuwpoBh!X 11 oKuax11 , ~. K. :s~~eneuHe m.myn:&coB, 

, IIPHlla,IIJIO~a~X JIBBOMY HJIH npa:aOMy CKJIOHaM .liHKa, BOOOJIHHIO~. ~Ba 

B611THJIH ( Bz M B3 ), ynpa:aJIHOMUe OT O~HOrO 113 TpHrrepOB a,IIpec

HOro c-qe~quKa (P~PM~ 27 MJil1 28 , B 3aHMCMMOC~M 0~ ~eJiaeMOrO 
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~uanaaoHa nepeKpuTua llOaMOlitHWc :LIPOiiCJ/oB B mHiTeMe). PenepHuit nuK 

c noMombro py~Hoii perynupOBKll ycTruJaJJnnllaOTCfl Ha·rpaHn~e Me~y 

:L\BYUH Bh!6p8l!HhlMVl KaHanaMU (HanimMep, 5II n 5I2; 1023 l1 1024. Vl · 

T .;ll.) •· Bh!XO;t:\Hh!O m.mynbChl C · BOHTnneit .llO;t:~aKlTCfl Ha ;Lilla llXO;t:~a. pa3-

HOCTHOI'O l!HTOHC~tMeTpa, KOTOphlti !JaneT oh!TD llhliiOnHOH no OAHOll 113 

cxeM, npe;t:~noliteHHhlX n pacioTax /34,37 I. l{oppeKTUpyro~ee. HanpiDiteHue 
~ . . '. . 

( /).(A ) , nponop~l!OHMbHOO pa3HOCTll CKOpOCT6it C~eTa ll lJ,llyx 

nonOlll!HaJC penepHOI'O lll!Ka,· ynpallJiflOT TOKOM paapfllJ,a 3aTIOMl!HaiD~OH 

OlJitoCTll R Allil ( CTaOllnl'l3~!1fl ycimeHllfl) unn MOHflOT nopor I! a llXOlJ.O 

npeo6paaonaTena · ( cTaeiHmt3~11ff nopol'a). 

B pfllJ,e paoOT /3 ,I3 ,14/ npl!BOlJ.l!TCfl Oill!CaH~IO CV!CTOM CTaOllni!I-

3a~llll nToporo ·o:rtma. Enoit~cxeua cneKTpoMeTpa llMOCTe c cl!cTeMott 

CTaol!nll3~llll, l1CITOJib3YKl~Oi1 ll Ka~eCTllO Cl!I'Hana Ollll!OKll pa3HOCT:& 
~ . . ' ,. 

MOlit:L\Y UlJ,OMbHbiM ll TOKYilUlM 3Ha~OHl1ffMU Ito;ll;Oll peneprlllX m.mymCOll, 

noKa3aHa Ha p~c .2I /I3/. PenepHh!e. HMnyn:&chl oT c_Taol!JI:&Horo reuepa-

TOpa ITOCTynaiOT,Ha BXOA npeAYCll1ll!T6Jl.fl BMOCTO C AOTOKTOp!IHMll liM":' 

nym,caMu, uaMepmoTC.H aHaJlCJro-I~mppoBHM npeoelpaaoBuTeJieM n peru-. 

CTpupyJOTC.H.B a.Ap6CHOM CtiOTtiH!<e (npOABapl!T6JlbHO B Cti6Ttll!K l13 pe

rucTpOB CTa6UJIU3ai~lll1 "HYJI.H" l!Jlll K03flxPlll\l!eHTa ycl!JIO!ill.fl 3aHOCVlTC.fl 

KOA OUIHClKU, UaKOITJI6HHOll B T6tl6Hl16 npeAJUbCTBYIOIIlUX UliKJlOB li3M6p6Hli.H). 

113 ali.POCHOI'O c'~eTtruKa HOBhlO K07J.bl nepeHOCflTCH oopaTHO B 

p~rucTp H,,_lJ.a.i'lee, npeoopa3yroTca ~l!CJ!po-anan()ronmm npeoopa3o:aaTe-:

JIHMll B HanpiDiteHne, KoppeKTllp~o~ee nopor llnll ycHneHHO. 
• ·, .• • ·,·. ' •• < 

· B paooTe /32/. npone;L\OIIO TOopeTu~ecKoe' ll aKcnepuMeHTaJI:&Hoe 

• l!ccnelJ,OBaHue oeiellx mmT.eu cTaeiunna~l! •. OcHOBHhlO pe3yJI:&TaTlil rumnuaa 

3Tl!X Cl!CTOM CBOlJ,flTCfl K CliOlJ.YIDg~uy: 

I. 0TpaelOTKa CKa~KOB 11 HyJIH11 l1 yCUJI6Hilfl B Cl!CT6M6 CTaelUJill-
, . 

3~llll llTOpOrO TUna npOU3ll07J.UTCfl 3HatruTOJI:&HO Clh!CTpOe, t!OM B CUCTOMO 

nepBOI'O TUna. · 
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Bmt~Huet coelcTBOHHlilX rpJI~ 
. - - ' 

mrKOB. ll CllOKTpO npm.!OpHO O;L\HHa.KOBt 
,......, .. 

mma Ha ilonyBhlCOTe, nonyqaeMm: np: 

nponolJ,uuKo:ilwm lJ,eTeKTopauu (5 -t · 11 ... 

3. Cl!CT6Ma CTa6HJil13,~l1U BT• 

miH~iiHO MOHfliD!llUMCfl ;L\pej;iCJiaM. 

4. B _·cny~ae .npepul3amm·aKc: 
'. 

B · CUCTOMO lldpBOI'O Tl!lla HffitOnJIOHHa 

CTaTOK !.!OllteT Clb!TJ:; y'CTpaHOH, . OCJil! 
' . I 

/ ' . . ·. 
pOBOpCHBHhlit. cqeTqHK 11. ~HcJ!pO-aHaJIO 

npl! aTOM a!ia~HTOJlbHO BOapacTa6T K 

naHlm. 

5~ B CUCTOMO CTa6HJili3~Ull 

Boa'1.ioi.mux ,14pe~J)~B · nopora UJIH ycHJI 

C~a6HJill3~l!U U BOJll1~l1HOn COOTHOiliO 
. . . ' . 

·_ O;llllll11Itei1 KOppeK~m·t. · B Cl!CTOI.!O c p 
I i ' • ' . ~ . ·•' 

nepO!CphlTHfl 7J,pefltJ!o:a onpe,140JiflOTCll o 
. ' 

Cl!MOTpa ll npa.KTH~OCK11 HO orpaHl!~6 
' ~ _ . .-

6." CHCTO!Ja c.Ta6!1JIU3MH11 BT 

TOJI:&HOCTH,.paBHYID 0,14HOMY KaHany. . '. ~ 

Hl~TeJI:&Hoe yllll1peHue nHKo:a B cneKTP 
,. . ·, 

oqea:& yai\l!X penepHm: nuKax. ].tna p 
.~ - -

. . . ' 
yMeH:r.JUaeTcfl nponop~uoHanbHO mllptm 

' y~:ITb!BaTI>Cfl • 

CUCTe.My CTa6Hilll3~l1l1 t 00 T 

HCX07J.fl U3 pean:&HbiX YCJrOBHLi pa60Tl>I 

' p!1L!ElHTO 11 B aal3l1Cv!MOCT11 OT llOJIHqH 

/'' 
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;n:peil@OB B CHCTOMO)._ PenepHUtl llHK 

ycTaHaJJJUIBaOTCli Ha rpaHHI\0 MOli;n:y 

(HanpuMep, 5II U 512; 1023 H 1024. H · 

C BOHTHneil no;n:aroTCli Ha ;n:Ba BXO]la paa

op!lii_MOitOT CihiT:& BUUOJIHOH no O,II;HOit.H3 
. I 

/34,37 I. l{oppercTupyromee HanpflliteHHe 

e paaHOCTM CROpOCTen CtiOTa B ;n:Byx ~ 

ynpaBnfleT TOROM.paapfl;n:a aanoMHHaromen 

fl ymmeHHfl) umt MeHHeT nopor na Bxo;n:e 

nopol'a). 

OllliCaHHO CMCTOIJ CTa6HnH

--rnreua CllORTpOMOTpa BMOCTO C CHCTOMOH 

RatiOCTB6 CHrHana OillHCiRH paaHOCT:& 

3HatiOHHl1Mif IW:z\OB penepHWC HMllyJI:&COB t 

PenepHue HMnyn:ocu oT c_Taeinn:onoro renepa

e,~~;ycnJinTeJill BMecre c ,~~;ereF.ropuuMn nM-:-

- 110ro-nwppoBIIM npeo6pa30Bt~.TeJieM n pen- . 

TlJWKe (npe,~~;BapnTeJibHO B CtJeTtiHK H3 pe-

HJIH Ko3cfxPHL\I!eHTa ycnJIElHHll aaHOCHTC.H 

TetJeHne npe,~~;IlleCTBYIOIIIRX UHKJIOB H3MepeHHll). 

HOBue ROAH rrepeHOCHTCfl oeipaTHO B 

liaaVIOTCH nH~po-aHanoroBbiMR npeoeipaaoBaTe~ 
e nopor 11m1 ymmenne. 

TOOp6THlJ6CK06 ll 3KCllOplfM6HT8Jl:&H06 

CTaCinmmanm1 •. OcHOBHue peayn:&TaTbl ananHaa 

H YCH1.l6HHli B CHCT6M6 CTaeiHnH

BO]\HTCH 3Ham!Ten:&HO CiUCTpee, ti6M B CHCT6M6 
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1 2. cBJiukHH6 1 coc5cTll6HHbiX rpJixl!\.TyannA oCiei!X C~~TeM Ha .ll!¥1pHHy ;. 
' - - ' J ' 

mfKOB. B Cll6RTpe npmJOpHO 0]\l'I!JaKOBO ]l1.lfl pean:OHboc 3HatzeHHiii illliPHHU - . . . 

nHKa·na itonyBucoTe, nonyqaeMux npn aunnnTy;n:HoM anrumae_c nony-

rrpoBOAHH~on~H ;n:eT~~Topaun · (5 -t · IO l.a.HanoB) •. . . _< • 

3. Cl!CTOMa CTac5HnH3~l!H BTOporo Tlina Ci.onee YCTOi-ltilfBa R 

JUIH~IiHO ll6HfliOII(HMCfl ;n:peiiig)aJJ~ .... 

4. B _·cnytzae rrpeplffiaHna'aRcrrepnMeHTa no RaKnM-mlCio rrpntiiiHaM : 

B-~CHCT6M6 lldJl:BOro Tl!ria Ham)nneHHaH KOppei~lili HCtzeaaeT. STOT HO,'l{O- --: 

. ~TaTO~ UOllteT Cimi. YCTpaHeH,. ecnn BMOCTO HHT6HC~~6Tpa 'Hcnoni>aoBaT:O 
\ . J ' ' 

peBepCHllHHH Cti~Tt!HR ll' 1.\Hr!Jpo.:.aHanor~BHM rrpeoeip~SOBaTen!> /23/, . HO ' 

np:n aTOM aliatznTen:oHo BoapacTaeT KOJIHtie:cTBO ueoc>xo~nMoro oc5~py;n:o:- • 

BaHlHI. 

?.· B cucTeMe CTac5nnuaannH BTOporo Tima ;n:narraao~ nopeRpHTVIli 

· Boa·r.tolimux .ztpeiii;tl~B nopora HJIH ycl1neHnn: orpamttieH 'eMitocT:&ro perncTpa 

CTac5nnnaannn n Benntznnon coOTHOilla·unfi rJOlilcy e,'l{nlmneti omn6m;r n . 
"~ 

' , - ' < ~· ~ 

e;llx1IIl1lleit KOppeRrinu. B cncTe!.lo c paauoci-Hw ~iJTOHC~I~.teTpou ,'l{Hanaaoii 
' ' \ < 

rrepO!CPHT~Jt ,'l{petiQJo.B. orrpe,'l{~JllieTCfl ·Oc5nacnro JiliH6HHOCTli pac50TU HHTeH-

pn~lf:lTpa H i:IpaKTI1tzOCK~ He orpaHntieH ~ 

6. CncTeMa c_Tac5nnnaannn BToporo Tlllrra HI.teeT aoHy ueqyBcT:eH

Ten:r.uocTH,. paBHY!O O,'l{HOMy RaHany. 0.1{HaKO B1lliflHHe 3TOL1 30Hbl Ha ,'l{OflOJI-
, . ~·'. ~ '. ' I . •. ' . . ~ - .- . • . 

Hl~T61I:&Hoe yllllipeHne i:IHKOB B cneKTpe c5y,'l{eT CitaauBanc!i nnm,:r., npn 

oqen:r. yaHnx perrepHhiX rrnRax. Jlmi perui:om:x mmoB aTo ymnpeHne -- . . ""'. - . -

yr.teH:&U!aeTCfi nporropnn~Han:&Ho mn'pnuo · m1Ka na. n9nYB~COT6 n MOliteT ne 

\ ytz;ITUBaT:&Cfl. 

Cl!CT6_My CTa<5HJIH3artl!H t eo Tim. II rrapaMeTpU CJie,'l{yeT Bblc5HpaT:& t _ 

HCXO]lfl 113 pean:&HbiX / ;CJIOBHit pae50TU 3Tl!X CHCTOM B QJ~3liti6CKOM 3RCne-
-·- / - . " . 

- PHMOHTe l1 B 3aBl!CHMOCTM OT B01Ilitzl!Hbl 11 Xapamepa ,1{6CTac5l!Jili3lipyrol!ll!X 
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-

' 
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\' \ 
·~·-

'-- > ·~ 

c!JaitTopo:a. O,il;HURci. B oonhiHliHCTBe·_cJJytraeB ~ y,ll;oonee ucnon:o3bBaTI>: 
o - .# -: • +• ) o > o > ' •. ~ •. '" o \ ' > .. ·~·A ~ • 

_ CJ,iCTOMJ CTa6JIJill3aiJ;l1ll nepBOrO .T>ma.,Bml,Ity 00 llpOCTOTbl J,J Ha,il;O::tl!OCTIII.: 
•• ' • ;." \-J 1 

~ 

. y •. BbiBOl\bl . -
1 - _ iipoBe;zr.eHHOe BWue paccuoTpeune ue'io;zr.oB _ no~TpoeHIHI B~O;LIHblX 

'_,.l 

/ 

; 

ycTpOitCTD aL!llJll1TY;1\HblX aHaJIII!S aTopOB- !IOBbllJOHHOii, TOI!HOCTH !IOKa3h!lla6T, . -
< • /. ' • 

tiTO ueo6xo;zr.iu.me_ TOtiHOCTI>, mmenuocTI> n cTaoliiJII:.HOC'l:I> npeo6pa30BaHltfl' 

l.wry'l: Ob!'XI:. ;1\0CTl:lrHyTU: TOM mm _UHbl11 nyTeU I! paMKax moo oro l-'13 

tu3To;L~oB .aHaJ1or:,-tit1!lJp6Boro npeoopa3onaima. rroaToLiy B KatiecTBe: · .'\• 

-KpwTepnn. ;zr..rifl cpaBHeH~fl ocH-ODHblX cx·e~ AUTI. oohitmo nutinpm~cfi cJie'}r,y~--
1!\110 ;pn napli!.wTpa /39/:- I) CitopocTi n;oo6pa30BaHI1H aL!llJII1TY~U· l:IMIIYJIIt 

ca :B UilfllPOBOH Ito;zr.; 2) Ha;L\Oi.tl!OC'J::&j 3) !1pOCTOTa J,l y;zr.o6CTBO pUOOThl 

C npl~OpOM. : . ,· _ 

. -C' a·Toil T~tiRIIi 3p0Hlllfl B~ llXO;zJ.HIX'.{ ycTpOi1CTBax Ob!CTpo;zr.eticTBYIQ-: 
~ ' - .. . 

l:\11X aMITJll1TY:U.HuX. i:miuin3aTopo~ Ha -Ma:rroe l!MCJIO KatfaJIOB (;zr.o 1000) npe;zr.- .-. ' . ~ . . '-.... .. -

110'lTliiTOJI:OHOO liiCllOJI:&30BaTI:. w:iTO;LI aMllJIHTY;tiHO-BpOMOHHOH' TpancciJopMaiJ;I11-1. · 
• - ::.-~ -";,J _/ • ·_ ,· - '.. . ,' ._- ' • 

;· O;t:~!laRO, B Ml!OrOita!laTiliHbiX. C>-'ICTOMax MOTO,il;bl HOJil1liOi1HOrO · KO;zJ.HpO-
, - <' ' : • • ~' ' • • • ~ -- ' • '- ·-. i -~ ~ ~ . 

DUlll:lfl l!UO!OT Ol!OBI-1;zJ.I:I06 npeHMYU\OCTBO, ?aitJIIOllalJll\O~Cfl B _(jOJI:OlllHX-

llOTOHUUMI:.HblX B03MOl:tHOCTfiX_ noalimeHHll Ob!CTpo~eHCTBHii, B TO BPOMfl 
,~ : ' • ., ' ·, '. ~ I - . ' -. .' _, • . • - • : • ' _-

ltait ;zr.an:&Heiimee. CYlJ\OCTBOHHOe yueH:r:.D_lellne Bpeueml npeo6pa3onamm npH, 

- 11 cnon:o30BaH111I MeTo;zr.a aMmin~y;zr.ao-Bpeue!moll ~paHc'ciJopuaunn, 
\ . :, 

riO-BLI;zJ.Ul.!OMY, HCB03MOiitHO~ i100TOMY~· HOC!.!OTpfl !la Tpy;nHOCTH, CBfl3aiiHUe 
J - - • < ' .-

'. '~ • :_ ,' • .·-. • • ' , • • ' •• • 'c 

y riOJIY'!OllliO'-;__;Y.ItOBJICTBOpl-1TCJILHOtl JlH@epCHUHaJI:OllOM mmefiHOCTlt~ H c 
. ·. - . - . 

cJio;:mocn TaRUX cncTeu, · npmaeu€nmc ~!dTo;L\a nopaapri;zr.Horo- 11 B3Beimma-
, . 

.. 11Hfl11 BO DXO;zJ.IILIX ycTpOi-tCTBax Ob!CTPO}.leitCTBYrOt:\VIX lJHOroKallaJI:&HblX -
• • . . ~ ' J • I > • , 

aunmiTYJlHblX arw.Jin3aTop~B c tincJro:J rtaHaJio'n IOCQ -t- 4ooo (n 6bn:r:.uc) 

iimlooJiee uenecoo6pa3HO. 
/ 

' 
- Jl~ 

; •\ 

, I /' 

1 -
. ·" 

/I 

! ' 

l 

-.1 

·j . 

L-

. i" I. ,. 
I;!· 

- JI~ 

Hnllte npUBO;L\UTCH Uil 
I 

TOtii:IOC'J:l-'1: 1)-Ha 4096 Kffiia 

ycun~H.HH; 2) Ha 1024 Kana 

co cKon:&afimen mKanon •. B G 

- MCTO;zJ.bl !IOBblli!OHHll TO'!HOC'J:lil 

paCCMOTpeHHb!C B npe;zr.bl;zJ.y!JUl 

- 1. OimcaHne 1 

~ 

·. Bxo;nHoe ycTpoftcTBC 

pa60Tbl C·riOJiynpOBO;llHHKOBD 

30He 0 -!- 'IO M3B. IlpH pa3I . . . . 

!IOBhllllOHHIO JIHH6HHOCTH ll C~ 
.,, 1- ':. . -.' 

oc;cTpO;LICMCTBHIO yc.TpOiiCTBc 

B AUIT 6WI Hciion~30BaH np~ 

. _<l>yiJ~~HOHaJiiHafl cxe 

-c pnc.22. BXO;LII:IOH HMnyJI:OC ~ 

(JiB) 'nocTynae'l: Ha3apa;zr.Hc 
I ' - -

:ztO riii!KOBOro 3Hal!CHltfl ailriJ: 
I .. ·. 

~pOHTe nxo;zr.Horo uMnyn:oca 
,1. ' . . 

' 11 o60CTpeHHfl11 g)pOHTa (CO), .... -. \ 

;1\JIH "noruim" BY~ 8TOT nMr 
·- ' 

11; ecnn JiB OTI\Ph!Thl :( 3aROl 

nMnyn:oca), 3anycKaeT 6nor 
' . 

cxe~ ~op::.mpo:Bamm- (<I>2) 1 
"/ . . 

pa3pf!A _6MKOCTH Ha Bpe!.m, 



'> "'· _,~ ~ 

\,' 
!,' J< 

' ·,.; ,. 

cnytraeB y;L\o6uee >tcnon:oao~?-TI>, 

Tl!na EDU.I\Y 6 0 llpOCTOTb! !t! Ha;l\6EHOCT!t! • 
- ', I - '" 

_;,'. 

.acc!.!OTP6HH6 L!OTO;L\OB , llOCTpOeHIUl BX0,1\llhl7.: ,, 
< -- < - < ( 

aTOpOB ll0llbllll6HHOii ,_ TOI!HOCTH llOKa3WJa6T, 
~ ~ • • f -

;mmellHOCT:& n CTa6UJI:&HOCT:& npeo6pa30BaHHR, 

mm llHW.! nyTeM,:!! paMKax n106oro us, 

npeo6paso~aHHR. _IT OSTOMy ll- Kati~CTll6, 
nb!X cxe~ AUTI o6uquo :rm6up~mTcii cne;n;yEr

cr\opocTi n;co6p~aoBamiR ru.mmtTy;n;u' m.inyn:r,. 

3) npOCTOTa 1! y;n;o6~TllO.pU6DTb! 

• < 

nxoAHLIX ycTpoi1cTDax 6b!CTPDAeticTBYI~ · 
- . . - ' 

Ha MaJIOO tiHCJIO KaHaJIOll (AD lOGO) npe;n;- . 
' \ 

l.!OTO,l4 aMllJIHTY;liHO-Bp6M6HHOi1' TpaJiCcQOpMaiJ;HJ-1. 

•aJlLHb!X. CHCT6MaX M6T~~.hl H6Jli~HOi1HD,rO · KD;!\HpO- . 

fiX noailmemw 6b!CTp0~6i1CTBHii, ll TO Bpe~!H 
• < .. - < \ 

yi.!eH:omeuue Bpeuerm npeo6paaollaHHR npii 

o-Bpe!.l6imoi1 Tpauc~opuaunH; 
:, 

CBH3 ailHll6 

•".t-'m4cu6lll!O ~!OTO,I\a nopa3pri;!\HO~O 11 B~B6lllUBa

Ob!CTp0;!\6iiCTBy!()J;~uX !Jlloror~auan:&HLIX 
' ' _;. . . 

c liHCJro:.r rmuano'n IOCQ ,~- 4000 (n 6bn:r.wo) 
I 

J:~ 

l 
,1 

l 
I 

·j 
,-

r 

- \ - / --

-" 

:I 

I 

•! -·-./ 

;:;; ,,_ 
'~ •, I 

_YI. BxoAub!e ycTpoHcTna:noBbllllenuou TDtiHocTn. .. 
., . I , 

I!Hllte npn:ao;L\nTcn onucaune Tpex:aXO.I\Hb!X ycTpoiicTB noBblllleuuon 
I . ·, - . -

TDtiHOcTn: I) Iia ~096 KaH~oB c CHcTeMaMH cTa6nnn~~HH nopora 11 

ymmemm; 2). ua 1024 KaHana 6es cTa6nJmsaunl1; ·3)- ua_ 256 Kauanon - .. . ' 

CO-CKOJI:&3H~6H lliKUJIOii. -B 3THX ycTponcTBax peaJIH30BaHb!.OCHOBHb!e· 
. ... ·, . . \ ' ~ ' 

· M6TO.I\b! UOBb!lll6HH!l TOtiHOCTR aMIJJIHTY.I\HO-~HiJ)pOBOro rrpeo6pa30BaHI1H, 

, paCCMOTp6HHb!6 B npG.I\bi.I\YJlU'IX pa3.I\6Rax ';!(aHHO~ pa60Tb!o 

,- 1. OnucaHH6 BXO,liHOrO ycTpOHCTBa aMllJIHTYJ.IHOrO 
auanuaaTopa Hfr.4096 Kauano:a 

BXO.I\1106 ycTpOJ.1CTBO (BY) Ha 4096 KaHaJIOB llpf}.IIHa3HatleHCf .I\Jlll 

pa60Tll C llOJiynpOBO;!\HifKOBb!Mli ;!\6T6KTOpa.MH , r . - H3JIY1l6HHR D .I\Hana.;.. 
' ... ' . \ 

~oue. 0 + IO M:m. llpH paspa60TKe BY ocuonuoe BHHMaHHe y;!\eJIRJiocl. 
- ' .... \, -· .. . -

noBblllleHHIO JIHHefiHOCTH 11 cTa6¥1JI:&HocTn rrpeo6pasonaH111ll. ITocitoJI:&Ky K 
' .. I . , - . ~ 

, 6b!CTpO.I\6ncTBHIO yCTpOi1CTBa Cll6~HaJI:&HbiX Tpe60Baiilifi He llP6.I\1>llBJIRJIOC:&, 
I • ' . < • '. ~ , • { • I ' 

B J\Ull _6LIJI HCI!OJIJ~30BaH llpUII~Hil aLII!JIHTY.I\HD-B~eMeHHOtl TpaHC{_DOpM~HH. 

· ·wy1m~uouan:&Ha!l cxeMa :axo.I~Horo ycTponcTBa npHne~eua ua' 

- Pl!C .22·. BX~.I\HOii HMilyJI:&C qepea .. HOpM~Jil>~O OTKPUTb!e JIH~etiii!ie 11 :aoJoTa1r > 
~ • . I . ~ -

(JIB) 'nocTyllaeT uasapll.I\HOe ycTp.ofiCTBO (3Y) H sap~l!CaeT 6l4KOCT:& (C) 
'· <' ' ' -·· \ • ' 

~o rrlmonoro, suatieHHll. ru.inJIHTY.Ilb! BXO;!\Horo cHrHana. Ha ncpe~HeM:. 

~pouTe nx~~uoro HMnyn:r.ca c noporoM so + 60 MB ~pa6aTb!BaeT c;!ceMa 
-1 ' - ·' ' - ' -

· '"o6ocTp.eHHH11 !J!pouTa (CO), Koiopaa Bb!pa6aTh!BaeT cTap'lionui1 · uMriyn:r.c 

;zJ:Jill 11 JI~rt:tim 11 BY~ 13TOT HMnyn:r.c nocTynaeT Iia cxeMY. ~OBI!U.I\eHHll ( U.i! ) 

11; eCJIH JIB OTiqJ~TU '(3rutOHti6HO npeoCipaso:aaHH6 llp6.I\illOCTBytJntero 
' ' - • • • ' # 

· HMnyn:r.ca), sanycKaeT 6JIOID!Hr-reuepaTop (Er). HMnyn:r.? c El'-nocne 

CX~M~ g)OpMUpOBaiiH;r ( <P2) B3BO~HT TpHrrep (Tp), Db!KJiro't;Iruo!JlHiJ: JIHHetlHb!tl 
'/ . 'j. • ...~ • 

paapfl.Il e:r.mocTH- Ha :ape!.m, paBuoe .IlJIHTen:&HOCTH nepexo.I~Hb!X npo~eccon 
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< -- ' • _"- ~- , ' ' ' ·"- ' ~ ' -· •'. / ---- "l-. ~ .. 

, :n BY,- atmanaeuoe: mmueii 3 a]l;op;:mn nqieueiJHOi1 ;zviHHL! (JI31) ll 3aBn-
-· • ' - ~ - ' ' -, - -- :. . . "~ ' -- -~ ·f . f • • • •• • .... • 

CHI!\08 OT ;ztJll1TOJII:.IIOCTl! cj)pOHTa l\OTOI\TOP!IOrO U_MllyJII:.Ca. lllmyJI:&_C C tlil 

napa_Jm~:r:&HO no_;n:aeT~fl Ha 'cqopuy. Hm~2 'l! _3 oiaeT. Hat!aJIO 6jiOKllpOBI<:U -;- < 

.\ 

Ji.B; 
):amiio-ilruaa paeioTa BY onpo;n:eJIHeTClT iflpoHTOM >n.inyn:&ca,. 'irocTy-:-

• ( < • ., 

naiOil\ero · 113 3Y noc·ne ciJopl.1HponaimH · ;n:u~'QepeH~llaJII:.Hhn.tll ycvmt1Tenmm 
· · '. .. . . - .. ... ·_' - - -/ ·. :· . I -_ r 

- AYr, .JY
2

·J.-I ,TpurrepoM lliMHTTa Tp.ill. C nh1Xo~a ltYI c9)opMnJ)onaHHIDi 
' • - - I . . . ...- . , / 

l1MllJJII:.C IlOCTJllaeT Ha DXO;zt CXOMbl COBII8J];OHl1H lll, ·Ha ;ztpyro~i ~XO;zt -
~ 'I" ' - - • • • I· • ~ "• 

, KOTopoH ·11o;n:aeTcm v1unyn:oc CiJioimpoBim mmetilioro pa3pH;n:a c Tp: -
·. -- . . ~. j. . . - ~ . . . . " ~ ' 

TaR t!TO uat~a'lo patiOTLI reHopaTopa cejll!l! rc, -3anycRaeMoro l1MITYJibCOM 

C. llhiXO;zta ~J 
2

, llOCTKO·, CB~Sall~ C Hat!aJIOL~ Jll!H~tiHOrO pa3pH;zta. - . . 

HMnyni:.C 'c_APYro~o, n~xo;n:aJi.Y 2 rio:n:ae~cH, tzep~3 e6op~y~~~um1 n _Ha c~eMy 
JJblt!LtTaHMH ypoBHHJlHY,'KOTOpaH 3a;n:aeT.llOpor J3Y nocpe;ztCTBOM llbit!liJTa-: 

l ,- ' - -. . ·• • ' ' - ', . . : . . . 

llHli ·qaCTiil BXO;ztHOrO ClilrHaJia Ha 3apHl\liOi1 .8MIWCTll G. 8TOT ~e l1MllYJl:&C, 
' ' '-' • '· • ,!• ·,, - ;. ~ • •' 

38.;a.epl!c~Hllhltl ua o:s uJtcoK n. JI32' no.aaeic.P. ua B~O~ !l>3 , itoTopLiti 
, ", . . \ ' I - : ·~ . . . 

_ c~opuupyeT ~ cna;n: m.myn:J?ca, oa]l;ruoli\nH uoMeHT ouoHqaHuH mmenu6ro paa-
, .- '• ,· ' ' ' -•' • I .,, • 

.· .. ,pH]:\ a •. l}opea CXCMY conmmeHllH._l-13; •11CIIOJlb3Y:CMY!O ]:\Jlfl pellt~Ma 6J;ICTpor:o 

pa3pf!,i:(a, vnmyJII:.C ? Bb!J{O,I\a '<1>3 ·aanycitf~;OT _ OB2; KO;OpWt B3BO;ztUT ·cxe~ 
- ..... ' . . - ' ' ' ' - . 

CinoRnponku CE,. npe,I\cTaBJifliOll\YID OAliOBii6paTop c npeueueu. nu;n:ep::mu, , · . 

;anur:u.l n;eMOHU paCiOThli l1811~Tll -(32. t.!KCOR). i!~~yJI:&C C. BhiXO,I\~ ·a~, .. 
nocTyiraoT Taltllte ua·,cxeMy _H 6 u, ecnu aTa cxeMa He 3il.Kph!Ta 9nrHanauu 

CiJIORHPOllKll 'OT cncTimu cTacSunna~uu u. n'Heunielt onoKnponim-, no;n:aeTCH 

:,\ 

. ' . . . ' '\ - ' . 

·/ ;;_ .UJIH 3anycl\a ·'norii!KL! nru.mTI·C. 

. Cr;~OM '~MII;Jl~~a· c~ CE _ B3BOl\L!TCfl · OB3 ~. BIOfiOtiaJomuti 6blcTpuit · 
' ' 

pa3pH:zi .ll 31' 11 ·tzopim <DOPMllpOBaTeJil. .tli5 : copach!Bal~ll\lllii Tpvirreilhl. 8J];pec.:... 

'110r0 C~OT~l!K;: ll C~CTtlM!1 ~TaOL!Jill3~ul~. ]i.Jll1TOJI:&liOCT:& UMriym;ca -Jl!IY 
• -· ~ J' <, - • • • ..;._- ' -. -
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. .l 
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3a,tiaeTCfl. curHaJiaJ,!ll, llOCTYITatOii\11~11: HU coopml'. l'iJinr; TaR qTQ. nLIK."l!Ot!OilllO . 

-tU!Y npoucxo;v,llT B MOJ.tenT OROHtz!iilnH · m.rnyn:o~a c CB nepo;~ 6~cTphiM · . " 

pa3pH;ztOL! •• 
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·-~ . oolllaa 6noKnponl\a BY .ocyli\1 

C QI --:-.6JIOKl!pO:BRa U a BCPllll!He BXI 

J?a npe!.!H npeo6pa3oBaHlm, c CE -

c OB3. - 6noKiilpOBKa Ha npeMH Clb!C! 

tzaHX, ROr,I\a BXO;ztl!Ofi 'l1MllJ3l:&C_ iJp11: 

m.myn:&c c nh!Xo;n:a CO nponycKaeTc: 

npo;n:JienaeT 6JiomtpOEKJ JIB Ha :Bpel 

ECJIII BXO,I\HOit UMllJJl:&C' He ; 

3YOTCH pelltllM ClbiCTporo pa3pMa.* 

3anycRaeTCH o;n:HonuopaTop OB1 c : 

Bh!XO,l\HOil HlWYJihC' on I' TaK JKe 

ynpuBJI8HIW 1 llO,aaeTC.fl Ha BXO,IJ; }I 

B CJiyqae, OCJIH DhlllOJIHROTCR O,IJ;H 

I. Cpii6aTh!BaeT ,7.\UCKPHLnm 

( ,Z{HY) ( aHaJlU3llpyeMUM llMllYJII:.C UCIII:.l . ' 
lU'IH, IIpll 3TOM. m.myJl:&C C lJ.Y 2 KOp 

2. HMnyn:&c u3 ~ann nHemH 

c nMnyn:ocoM oB1• 

B aTiiiX cnytzamc ;n:an:&Heitum 

,BhiXO,I\a VI4 , ROTOpbli! 3anyc1taeT o~ 

pa3pH,I\HOe ycTpOtiCTBO (PY) B pel~ 

qepe3 u3 3anycKOB2• 

LtnnTeJII:.HOCT:& onoKnpoBKiil 

(5 -t 6 MI<CeR) ll OB3 (2 MKt~K), 

TOJI:&HOCTU llMllYJI:&Ca OB3 npuxo~l!T 

T.e. Ooli\ee npeMH 6no~poBRll ll p 

B cpe;p;HeM IO MKCO!t. 

!E) Ha npeMeHHOi1 ;n:uarpaMMe (p1:10. 
3TOT pel'tllM- OTIJOt!OH nyllltTl1p0i.! 
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--ncpeueHHOi1 ~.ii~Hi.r (,iiSI). u .. sa¥n-

71eTeHTOp~wr_o u,tmyJI:oca. IlMriyJI:r.c G. ~Z>I 
l1Jl!I

2 
11 a~aeT Hal!aJIO 6Jio~upoBr:u 

onpe;Ll6Jlfl6TCfl tflpOHTOM lllL!TiyJI:&Ca, :. llOCTY-:

IlO.tHillvw lll~~~eper~ran:oHw.tu yc>-mnTemy.m· ' 
Tp.lli. c nwco~a li.YI cq)opuuponaHHuiL , ' 

. • ' ~.,1 . 

cxeMu connMemm Up 11a ,npyron ~xo,n / 

mmpoBim mm6H~oro~ pa3p~ma-c.Tp.- _· · 

paTopa COIHUl rC, .:-sanycKa6MOro llM!l~TJiiCOM 
c Hal!anou JllllH6l1Horo_ paa_pfl,na •.. 

IlO}.lUOTCfl 1!6P~3 c6opKy111iiJI1Ir" Ha c~eMy' I 

sa}.laeT.nopor BY nocpe}.lCTBOM BUl!llTa~. 

Ha sap!llUIOll 6.Ml\O;T;1C. ·. 8TOT ;;:~ llLmyJII>C, 
' . ' ' ~' .. 

JI32, no.n.aeTC.H Ha B~O)( \i>3 , :itoTophiil: 
I . 

sU;>.laiO!illlii uoue!Ji ~o!toHqamm JI~ne~Horo pas- -

fl. H3' • ucnoJI~syeMy~ .I{JIH p~litllMa Oh!CTpor~ 
' ' •• . ' • : '-<_ 

sanycr~~eT. OB2 ; KOTOphlit B3BO.I{J.1T CXOuY . 

O;tUlOE}I6paTOp· C. Bp.6M6H6M·Bh!A6pl.·mu, , ·. 
' .. ;_ I .- ·' 

lll (32 !.!KCeK). ilu~yJI:&C ~ Bh!XO,I{a ·oBi \ 

u, 6CJiu aT a cx6ua He siutph!Ta cur!lairaulll 

Ill; BHOillH6i1 ClJIOK!IlpOBi\lll·, no_naeTCH .. , - ' ' 

' ' 
OB3 , . BKJIIOl!aJOii\lllLi 6h!~!pui1. 

OBaTeJI!. .\i>5 . copaCh!Ba!Ol!\HH Tpn~rephl_ U;>.lpec-:- .·. 

aomma~Im. :fuluTeJI:&Hcicn nuriyJI:r.ca: .LUI! 

Ha coopRH'. HJI!i:[;_ TaR l!To BUR."'IOqerme 
. . . . . - ' 

mmyn:oca. c CE nepon 6ucTpbiM 
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0611\aH 6JIOKllPO:SKa BY. ccymecTllnHeTcli 1!0P63 HJll12 m.myn:r.ca.Mu . . 

C <l)I · ":" 6JIOKIIPOBKa Uti ll6PIUUII6 BXO.I{HOrO llM!lyJI:&Ca, C 7r.f2 :.. ClJIO~VIPOBKa 

.. Ha BpOLIH np6oopasonamm, c CE - 6JIORUPOllRa Ha BP6Mfl pa6bTI:J !la.MliTH, 
. ~ . . . -· . 

c OB3.- oJio~po:aKa Ha BP6MH oucTporo pasp~ma euKOCTVI. B Tex cny-

qaHX, Ror,na BXO,nHoti uMnyJI:oc~ np11xo,nuT :eo npeLm oucTporo pasp~ma, 

m.myJI:&c c llh!XO,I{a co nponycRaOTCH CX6MOit n5 11 B3BO,I{VIT OB4, ROTOpHii 

npo,nJI6llaoT oJiomtpo:eey ]B Ha npeMH ,nJiuTeJI:&HOCTH uMnyn:&ca. 

Ec;rm :axo,nHoit VI!.myn:r,c· He ,nomr:eu auanHsVIpo:aaT:&CH BY 1 l'JCnoJI:r:.

syeTCH pelltVIM 6ucTporo paspff.Z(a. *) ITpn aToM <~poH'rOM II!Mnyn:&ca c ll.Y2 
aanycitaeTcH o,nuo:auopaTop OBI c :ep6MOII6M Bb!Aepr.mu 5 t 6 MKC6K. 

Bb!XO,'\HOA V!linYJIJ>C 1 OBI' TaK JKe I<aJt V!MllYJII:.C C Jl,Y 2 H- V!MTIYJII:.C BHelllHero 

ynpu.BJiea_un, no,I\aeTcn Ha BX.O.I\ n4• Ha nuxo)(e n4- curnaJI. nOIIBVITCR JIUl!II:. 

B CJiyqae, ecmr Bb!llOJIHReTCR O)(HO 113 YCJIOBUA: 

I. Cp~6aTuBa6T ,nucKpHLnHlaTop ypOBHH l!allpliliteHUH Ha OMitOCTll 

(ll.HY)(aHaJinsupyeMLii1 uMnymc U6ll:&me 3MaBa6uoro nopora np6oopasona

lll!H, np11 aToM. 11unyJI:oc c JJ.Y 2 Kopo1!6 npeMeHVI Bbl,I{eplltKH OBr ). 

2. l'lMriyn:r:.c us uenn llH6li!HeroynpaBJieHHH co:ana,na6T no :ap6MOHll 

c mmyJI:&COM OBI. 

B aTux cny1!aHX AaJI.I:.H6i1mnH aHaJIU3 sanpe~aeTCH l1Mnyn:r,cou c 

,BHXo.na II4 , KOTOphli1 sanycitaeT o,nHonu6paTop OB3, _ ycTananJiu:Bruomuii 

paspH)tH06 ycTpOi1CTBO (PY) B pe:~uM ducTporo pasp~ma, VI OJIOKHPY!OlllHi-i 

qepes 1-13 aanycK OB2 • 

JtnuT6JI:&HOCTI> CiJioKupoBKH BY panlla :apeuoHH Db!AOPICRVI OBI 
. ' 

(5 -t 6 Mf<COK) H. OB3 (2 MKC~K) 1 a TaKJ!tO OB4 t CCJlli ll npO)tOJlax .I{Jlli-

TOJI:&HOCTVI HMllYJI:&Ca Oi33 ripV!XO.I{li~ BXO.I{HOtUumy1I:&C (5 -t 6 !.IKCOK) ' .. 

T.6. 0<51!(66 Bp6MH cJJICRllpOBKl1 B p0litll1!6 ClbiCTpOlO pa3pH,na panHO 

B cp6;gHeu IO MRCei<. 

:If) Ha np6MeHHo11 ,nnarpaMMe (p1:10 .23), HJIJIIOCTpupyiOmeH paooTy BY, 
3TOT p6lUIM. OT!J61!6H nyllltTl1pOM. 
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, ilpnHrtnmiaJI:oHaH cxeua auaJioro-uncJ)poBoro npeo6paaoBaTeJIH 

npe;n;cTaBJieHa Ha puc .24. OTpnu·aTOJI:OHblti Bxo;n;Hoiii nunyn:oc nocTynaoT 

t~epea sMuTTepHbli! noBTopnTeJib SIT (T1) Ha Bxo;n; Hopua.'!:oHo oTKpblTblX 

Jil1HOiiiHblX "nopoir". B Cl3fl3U c Ter.!, _liTO nopor AUIT cTaellmHanpyeTcH, 

cep:003HblX Tpe60l3~Iliii K XapaKTOpUCTHI~aM JIB He !1p0;1\1>fll3JlflJIOC:O. 

I!OSTOMY JIB BbmOJIHOHbl !10 npOCTOH CXOMO, l3 KOTOpOit l3 Kal!OCTBO 
' . 

HOJil1HOliHOI'O sneUOHTa IICI10JI:&3YOTCH ;n;IIO,D; Tl1ll~ 2n503A, ynpaBJiflOM~ 

TpaHancTopoM T2• 

L'lunyn:oc Ha aapMHOe ycTpowcTno (T4 + T17) npoxo;n;nT JII11111> 

B cnyqae, OCJIII JIB OTI\pb!Thl, T.e. llOTOHUl1aJI Ha BXO,D;e CTa6liJJU!TpOHa 

,l{8I3 paBeH Iiymo, a T2 aanepT nonm:mTeJI:OHb!M CMOli\0IIl10M 

tto-~ ·= I + 2 B. EnoKupoBKa JIB ocJllleCTBJIHOTCH no;n;at~eiti oTpnua

TOJI:OHoro noTeHun~a B 6asy T2• 

Hoene JIB Bxo;n;Hofi HMnyn:oc qepes SIT {T3) nocTynaoT Ha ycHJIH

TOJI:O · (T
4
), ;n;anee qepes l10l3TOpl1TOJil1 SIT {Ts), SIT (T6) 11 ,11;110,11; THna 

2J(503A·sapfliitaeT OMKOCT:&-(!750 mj)) ,11;0 MaKCIIJMaJI:DHOI'O 3Hal!OHl1H 

aMllJil1TY,D;b!·l1Ml1YJl:OCa. .. 
B KatieCTBO llO:BTOpllTOJIR B UOlll1 o6paTHOi1 CBH3l1 _3Y l1CllOJI:030l3aH -

COCTaBHOit l10BT0pllT6Jl:& Ha KpBMHllOBb!X TpaH3l1CTOpax {T7 +Til). 

B cxeue noBTOP>ITeiia TpaHancTop T10 HBmieTca TOKosa;n;ruoll\HM ;n;na 

T
7 

+ T9, TpaH3l1CTOP TII t~epe3 ,D;HO]{ ;l\810 no;n;,n;ep)ltl1:aaeT HOl13MOHHbiM 

Hanp~eHHe.Me~;n;y KonneKTOpoM n 6aaon TpaHaHcTopo:a T7 , T8, T9• 

· Bxo;n;Hoe conpoTnm!eHHe cocTaBHoro noBTOPHTOJIR .... oitono 50 !.!I'OM 

np'H TOKe Cla3bl T7 ~ OK0110 ! MKa, liTO ·BTIOJIHO y,n;oB110TBOpl1TOJl:&HO ;n;11H. 

Hcnon:oao:aauna ero :a Kat~ecT:ae cornaco:aaToJIH Hl.me;n;auco:a B uenH 

o6paTHOit cBaan SY. 
PaapR;n;HOEl_ ycTp01tCTB0 {PY) {T12 -+ T14) HOpMaT..:OHO pa6oTaeir 

:a pexnue mmeiiiuoro paapa;n;a, npH STOM _ T12 san opT l1 TOK npoTeKaeT 
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B npaBOti BOTBIIJ CXOUH (Tl 

C0!1p0Tl1BJIEUIIIJOM B 3MllTTOI 

HOMUHall:&HO paBeH 30 !.lKa, 

aBTOllO,D;CTpOiiiKOit YCllJIOHl1f 

CR l13MOIIOHllOM Hallpff'.dtOHI.U 
) 

no:aTopnTeJI:& ( T 17 ) . c BID 

ycl1JIOHl1H.-BHKnDtiOHl10 JIHI 

Hb!M l1Ml1Y11:&COM ll3 11110I'llKl 

:a Hero TOK paspa;n;a. Ti3 
npeK~all\aOTCH.· 

. BKJIDtiOHIIJO Clb!CTPOl 

B_ 3Ml1TTepe T13 npn no;n;a, 

HMnyn:oca. ToK 6HcTpbro .J . - . 
Cxeua :au;n;eneHHR -I 

- ,D;ymllll1M o6pa30M. B MOMO~~ 

l1 Ha OI'O K011JIOKTOpe l303: 

KOTOpb!tt C :BblXO,D;a rio:aTOp 

,D;l10,1l; {;niB) l1 l10:BTOPHT011 

T24• llpl1 STOM T23 0Tlll1P 

:B03Hl1KaeT OTPHUaTe11:&H~ 

Mblit t~epes cxeuy conna;n;e 

Hb!itt. ,D;HO,D; THna 31130Ir). 

npHBH3aT~ HatiaJIO paelOTbl 

--OTPHUaTeJI:&HblM'l1Ml1yJI:&COM 

HOI'O yclrl1ll1TOJIH {T28 t T2 

onpe,n;eJIHOMOMY Clla,D;OM l11J 

c~eMH co:ana;n;eHHit. 



---nnrl1 :BXO]J;HOW UMllYJII>C llOCTynaOT 

Ha BXO]J; HOpUan:&HO OTKpb!TUX 

~n~TOM CXOMO, ll KOTOpOtl B KaqeCTBO 

C H p;l!O]J; THria: 2}.{5 03A, ynpaBJiltOMI:lit·•' 

(T4 + T1 7> npoxo;u;HT .nHm:& 

T. e. ilOTOHUHB.Jl Ha BXO}J;O CTaelHJiliTpOHa 

ilOJIO;:mTeJI:&HbiM CMOII\OIIHOM 

]B ocymeCTBJIHOTCH nop;aqeli OTPHUa-

9Il (T
3

) nocTynaeT Ha ycHJIH-

8Il (T
5
), 8Il (T6) li JJ;HO}J; THna 

p;o· IJaKCHMB.JI:&HOro 3HaqeHHH 

oCipaTHo~ CBHSH SY Hcnon:&30BaH 

aPeMHHeBux TpaHaHcTopax (T7 + Tu) •. 

T!O HBJIH6TCH TOKOSa]J;aiD~HM JJ;nH 

JJ;HOA ~8!0 no;u;.n;ep~HBaeT H6H3UOHHb!M 

n Ciaao~ TpanaHcTopoB T7, T
8

, T
9

• 

oro ilOBTOPHTOJIH - OKOJIO 50 Ml'OM 

MKa, qTQ BllOJIHe yp;OBJIOTBOpHTOJI:&HO ]J;Jlfl, 

C0l'JiaCoBaT6JlH UWIO]J;aHCOB B UOilH 

(T!2 -t T14) I!OpMB.JI:&HO paCioTaeT 

, npH 3TOM T12 aanepT H TOK npoTeKaeT · 
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B npaBOti BOTB~ CXOIJH. (TI3, T14). TOI\ Jli1H0!1l!Ol'9 pa3p;ma, SSAaBaO~Iblit 

COllpOTHBJIOliHOU B SMUTTOpO TI3 H COOTBOTCTBYI01l\H!..m llOTOI;Il\HB.JlruAl'l, 

HO!.UtHB.JI:&HO paBOH 30 MKa. PeryJIHpOBKa 3TOl'O TOKa, CBH3aHHaJl C 

aBTono.n;cTpOftiKotl ycHJIOHHfi.cnoKTpoueTpHqecKoro.TpaKTa, ocymecTBJiflOT

cfi H3M6116HHOU HanpmtOHHHHa Ciaae TI3, KOTOpOe ilO).(aOTCH qepea 

llOBTOpUTOJI:& ( T 17 ) . C Bb!XOJJ;a HHTerpaTop,a CHCTOUH CTaelHJiHS~Hli 

YCUJIOHUH. BIOOI!Dqeuue JIHH01tl!Ol'O paapHJJ;a npOII3BO;ll;UTCH nonmiiiTOJI:&

HIDI m.myn:ocou ua "normw" BY, HOTopwLi OTKpb!BaeT T12 H nopeKJiroqaeT 

. B 1101'0 TOK paapH.n;a. Tj:3 npu STOM aanHpaeTCH H paapfl]J; OUKOCTH 

npeK~amaeTCH. 

BKJiroqeuHe 6ucTporo paapn.n;a ocymecTBJIHOTCH oTnupruJHeu .n;Ho.n;a 
' . 

~ SMMTTepe T13 npu nop;aqe qepea llODTOpHTOJI:& T16 OTPHUaTOJI:&HOl'O 

HMnyn:oca. Toi 6ucTpbro .paapa.n;a - 8 Ma, JJ;JIHTOJI:&HOCT:&-2 MKCeK. · 

CxeMa B~eneHHH HHTepBan:a·nHHetluoro paapH.n;a·pa~oTaeT cne

.n;yJOillHM OClpaaoY:. B MOMOHT Bb!KJIJOqOJiHH JIB TpaHSHCTOp ~4 aanHpaeTCH 

H Ha 01'0 KOJIJIOKTOpe B03liHKaOT OTPHUaTeJI:&HblitCKaqoK HanpffiltOHHlt1 

KOTopwit · c Buxo.n;a rionopHTOJIH T
5 

rio.n;aeTCH qepea T
21

, orpaHH~JmalOil\Hti 
.n;uop; (,1{!8) H ilOBTOpHTOJI~ T22 Ha JJ;Hcixl)epeHUHB.JI:&Hhli1 YCUJIHTOJI:& T2j, 
T24 • Ilpu aToM T23 oTnvtpaoTCH, a T24 aamipaeTcH, ua ero KOJIJIOKTope 

BOSHHKaeT OTpHuaore.n:&Hblfti cKaqoK uanpmiemm c, ar.umuTy;u;on 7n, · nop;aBae

Mbltl qepea CXOLcy' COBmi.n;OHHH (.n;H.O;ltbl )U8) Ha Tpllrrep lilMHT'l'a (TyHHOJI:&

Hbl~t. ]J;HO]J; THna 3l130Ir). CXeMa COllnE!AOHHtl HOOClXO;ltHMa, qTOClbl ItOCTKO 

npHBH3aTl; Haqa.JIQ paelOTbl l'OHepaTopa cepUH, KOTOpb!ii ynpaBJIHOTCH 

OTPH!\aTOJI:&Hh!M HMilYJI:&COM, tlJOpMllpyeMb!U Ha Bb!XO]J;O T29 ,lJ;Ucf9)0peHUHa.'l:&

HOl'O YCilJIHTOJIH (T
28

, T
29

), K MOMOHTY uaimna m1nol1HOl'O paapHJJ;a, . 

onpe;u;enaeMouy criSAOM vtunyn:ooa c Tp, no.n;anaeLtoro ua BTopoi1 Bxo;u; 

CXO!.W COBilSAOHHtl. 
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B-.l!OMOW~. OKO!ItiaHI!ff JHIHOitHOrO paapMa B 3Y OTKphlBaoTCff ~UO~ 

2,Z(503A, rrpU:3TOM :BKJIIOtiaeTCff.~OII:& OCipaTHOH C:Bff3U, IIOTOH~UaJI Ha 

K03IJieKTOpe T4 rro:sbl!l!aeTca u rrpo~eccu <IJopunponamm HHTopnana, 

__ mmoHuoro. paapa~a, ormcauuue llblllle, rronTopmoTca, TaR tiTO np.fWoyron:o

Hhl~t uunyn:&c Ha _KomreuTope T29 Ciy}:(eT pa:Beu no ~JIUTeJI:&HOCTll :speuenR 
( 

JIUHeit~oro paapn~a KOH~eucaTopa. 1hmyJI:&c ll "norHKY" BY ;n;Jlff aanycKa 

~eneit "nornKn" H CiJioKuponKu ua :speuH npeoCipaao:saHHff CiepeTCH c ;.- . . - : . . . . 

KOJIJIOKTOpa T28 tiepea--SIT (T:H). 

CXO!ia llhltil'ITa!IUfl ypoBHff (T18 -t T20 , :r34 -t T36), 3a;z(8.!0!llaff 

Iibpor BY nocpe~CTBOM BhlttRTamtR -qacTu :sxo~uoro curnana Ha aanowmaro

meu _Kou~eucaTope ,npeAcTa:snaeT coCioU cucTer.zy KJII!Jtieii (T18 -t T20), 

ItOTOpLie ITO~ItJUO'tlal!JT ~em!TO:ii:& Ha. COITpOTHBJlOIH'lffX (nopeKJII!JtiOHUO :BOnll

tiUHhl. nopora) It onopuoMy uarrplliiteHuro :s MOJ!eHT npuxo~a ynpa:snffKlmoro 

llMIIYJI:&ca c BhlXO~a SIT (T35 ). Cpe~Hffff TOtiKa ;u;e_IDlTOJiff tiepea SIT (T34 ) 

n conpoTu:sneuHe 82 OM no;u;coe~ul!e!Ja I\ aanoul1rraiomeuy Kon;neucaTopy. 

Ypo:BeH:& E~UTaiiUfl H3LIOHffOTCff OT 0 ~0 2B (T.e. ~0 20% ~HanaaoHa BY) •. 

CxeMa Bhlt!HTamm ypoBHH l'ICITOJI:&ayeTcH TarOKe ~JIH .anTorro~cTpOitKU nopora 

BY, npu aTOM ynpa:sneuue lleJIHtinnofi nopora a~aeTcH nocpe~CTllOM 

l13MOIIOHUfl onopuorQ Hanpllii\OHHH t!Op03 9TI (T36), BXO~ ltOTOporo 110~

KJI!OtiOH K .BhlXO~ HHTe~paTOpa CHCTOMbl C,Ta6UJIU3~l1l1 rropora. 

. Bb!CiOp TOtii\U CTa6UJil13~Ul'l rropora l1 YCUJIOIIUfl ItoHTpOJIUpyeTCff CTPO?fOti

lib!M npl'!Ciopou. 

reuepaTop cepuli (T38 -t T41) _Bb!IIOJIHeH Ha ocuone renepaTopa 

.CllHYCOU~aJI:&HhlX KOJieCiaHRti C TpaHCWOpMaTOpliOi~ OCipaTHOi:t Cllff3:&l!J (T38) •. 

SarrycK. CXOMbl. OCYll\OC_TBJiffOTCff OTpR~aTeJI:&HuM npm.!OyrOJI:&HllM l'IMITYJI:OC~!.! 
c K01IJIOltTOpa T29 tiepea SIT (T30' T37). Uyr ll!.111YJI:OCOB wopuv.pyeTCH 

ua OTpu~aTeJI:&Hotlnony:sOJIHhl cnnycon,nhl MynnnsnclpaTopm.r (T40, _ T4r), 
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Jla<loraiOrni-1:,: B p_er.mue .n;enem:R 

12 :.Jrn, mmmny.na - 6n. 

~OXHlltiCCI\Ue X~paKTepnc 

a) lil!CJlO ltaHaJIOB - lf096; 

6) LICPT:BOO BPOUH - (IO + 0,0! 
. J . . 

B) C~ UUU~:bHOCTL ~ ITOJrOSOHUff Ita! 

r)- UHTO~paJI~Ha~ Jll'II~~tl~OCTI> -

' ;n) ;u;utix~opcm~nan:&HaH mmelinoc~ 

e) ;l\l1aiiU30H -\O,I -t S n;. 

Y.t)' !IOJI~pHOCT:O BXO~Hb!X U~IIYJI:CI . . . . -- 66 
CrreKTP n~oTona _,, G-~ 

TOltTOpa, tl3!.!0pOIIHhli1 Ha aJ.!ITJII!' 
., . -- -
;nen"na p11c .30. 

2. ·ormcamm nxo;gHo: 
:- : aHaJIU3UTOp 

~ OyHKJ.t>-1 onan:&naH · cxoua 

·; ilnJuteTcflJ,to~HQJHKa~ue~ BY - 4 - · .... , -

B !IOCTpOCHtltl QJYHKU~lOHaJI~HOii 

oT:.wtieHu ~m:tc. Bxo~Hoe yc~po 
aaKpll'.nr..rn mmeHHw.m 11 nopoTaM 

i • \'' • -· ' ' ·~ 

( OH), iJ:To nosnoJineT pacioTan 

. n~:5ooH rronipHOCTtl. 3a;Ilopztarmh: 
-' ' 

ItOTOph!e OTitpb!BalOTCH nunyJI:&CC 
' . ' . 

'" ' ,_ 

• .o . CJiytiae,, eCJill ~OTOI\TOpHUU m.tn 
- . . 

· oTdopa. CUHY, J~BY), 3UKOHtieH 

·ecmt neT aarrpeTa rro llXOllY, '1I 
- '· . .. . . . " 

-ITOCTYlHl.OT ll aapri;nHOO ycTpOi-tC 

-· : .. !· 



JH!HeiiHoro paapfl,Zta B SY OTRPh!BaeTc.fi ;z(liO,ll; 

uen:& o6paTHOi1 CB.fi3li, ilOTCHUiila.Jl Ha. 

.fi 11 npoueccu c]opMnpoBaHiil.fi llHTepB8.Jl8, 

aHHblG lJJ;!lliG, UOBTOpHIOTC.fi, TaR l!TO npHMoyrOJII>

Tz9 6y;zr.eT paBeH no ,ll;JIIIITeJI:&HocTll. Bpe~,leHM 
. ( 

aTopa. ~1MnyJII>c B "normty11 BY ;z(JI.fi aaiiycRa 

na BPCMH npeo6paaoBamm 6epeTC.fi c· . .... 
CT:n). 

'!34 ~ T36)' 38JlaiOllla.fi 

qnTaHIIR l!aCTU BXO;z(~OrO Cl!rHaJia Ha 3allOMtiHaiO-

aBJI.fiCT co6oii Cl'ICTeMy IOIIOl!ei1 (TIB -t T20), 

OJII> Ha.COTipOTRBJICHiil.fiX (rropeiOI!Ol!eHl'!e BCJIU

HaiTpiDiteHl110 B MO!!eHT npnxo;z(a ynpaBnmomero 

) • Gpe;z(H.fi.fi TOl!Ka ;z(e.mtTeJI.fi l!epea 8II (T
34

) 

no,ncoe;z(li!HeHa It aanoM!1HaiomeMy KOH;z(eHcaTopy. 

ReTCH OT 0 ;1\0. 2B (T.e.' ;z(O 20% ;1\l!anaaoHa BY). 

l1CITOJI:&3yeTC.fi Taltl!te ;zJ;JI.fi.aBTOllO;z(CTpOttKR nopora 

BeJmql!noU rropora 38.;z(aoTC.fi rrocpe,ll;CT.BOM "· 

ll.fi qepoa 8!I (T36), BXO;l\ ItOTOporo ITO,ll;

CUCTGML! C.TaOHJil13a.I\l!H ITOpora. 

nopora H YCliJIGHl1H I\OHTpOJillpyeTC.fi CTpe~oq~ 

(T38 ~ T41) Bh!ITOJIHCH Ha OCHOBe reHepaTopa , 

C TPaHCrpOpll.laTopuoii o6paTHOtt CBH3.I>IO (T
3

(3) • · 

-.nt~TC.fi OTPllUaTeJII>HhlM ITpHMoyrOJII>HhiM-l1MITYJI:&COM 

8II CT30, T37). Uyr liMrrynr,coB .rpopunpyeTCH 

CliHycon,liu MyJiunnnClparopor.r (T4o, _ T41)' 
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. ~/-

I 

' :~ 
/ ,·· .-~t 

.· - ' .·· - ,_ 
~ pa6oraiOIUi-i:.r B per.mue ;~eJiem:.f! qaCTOThl I 1. ·lJacrora'minyn&coli :. 

.. / ; ''> ~ . ... . ·-

12 :.Jrn, al.rnmrry.~ta· - 11n. . . 
. . ~ ,. :-

Toxmtqocime xaprutTepucTHKll BY: 
/ ·' . I . 

a) l!v!CJIO itaHanOB - AC96; 
f " • .. ' • 

6) ucpTBoe npeu.fi·- (IO +. 0,08N) liKCeR, r,ll;e IV ~ l!liCJIO ItaJia.Jlo:!i; 
. , - -, . 

B) CTUOl!JI:&HOCTl>~ITO~cCJ_~elU!H ItaHaJIOB - 0,025%; 

r)- UHTcrpaJibHaH Jil'IHGiii~OCTL - O,I7~; .' 

;1\) ~lltl~OpCil!\l'IUJI:&Ha.fi Jil'IHCHHOCTD - :!;.I%; 
' '. ' ~ 

o) ,ll;lianaaoH:- O,I -t 8 B~ 

t.tr nonHpnocT:& lixo;z(Hwc ur.myJI:ocoli ·- oTplluaTen:onM. ' . . . .. 66. . . 
CneRTp U30TOrra '-. G-0-.; , OT llOJiynpOBO;z{lll'!ItOBOro . 

.,-. :· " _,. 

~~ 

/ 

'' 

Ge/<);z(e-

:: 

TOitTopa, uaJ:tepe!IHLiii, Ha ·_ruJnJIHTY;z(IIOM .· aHaJil13UTope c' BY - 4096, npHBe-.-
""--" _-· .. -· . . l 
;z(eH'Ha puc.30. 

·, 
2. ·onucaHl'!e Bxo;gHoro ycipoi:fcTBa mmmrTy;gnoro 

aHaJinao.Topa na I024 · rtanaJia 

~OyHitgl10I!U)I:&HU.fi CXOMa BY npllBC;L\CHa HU pHC ._25.- ,Z(arma.fi CXC!iia . 

-.- fi:B}Ill~TCfl i.IO~l'l~l'!ItaUl!C!1' ~y :- 4096 i1 1i1.1eeT IICROTOpLie OCOClCI!HOCTU 

B llOCTpOeHi-m tlJYHitl\iiOHUJI~HOit ll llPl1HUUlll'IUJI:&HOti :Cxe!.l, KOTOpb!e C5y;zJ;~T. \ 

OT:.IeqoHbi Jim:tC. BXO,ll;HOe ycTpciii~TBO Bb!llOJIHCIIO . i10 CXO!ae C. HOp!.HlJI:f,l!O 
• • __.- • 1 . " ~ ' ~ ' ,· • 

1 

• • !I! ·:.. ' 

aaitpll'XLllJll Jlllllel!HW.Ul 11 DOpOTrul!l1 11 • Ha BXO;z(C ~IMOOTCH ga30lll!BCpTOp · 
• ·,·' • • ~ ' I • ·.,: ' • . ' ~ • , - ~ 

'< OH), irTo rrosBOJillCT pae50TUTI> co crrertTpmwTpllqocRl!Mtr· lll.!llYJi~cru.m · 

. m:idoli nomipHOCTH~ 3a;n~pl:tru!Huii BX~l\IIOtl tn.myn~c nocTyml;;T HU ]B, 
• \. - • J ' I • 

ItOTOpb!e OT~p~!Ba}OTCll lUinyJI:&COU'OT 0].\HOBI!ClpaT~pa (0}31) Jillill:b B .. 

· .~ .cJiyl!ao,_ ecmt ,ll;CTtH\TOpHUti ui~nymc y;z(OBJICTBOPHOT BCCM yCJIOBllllll . . . 

OT6opu. CUHY, JJ.BY),, 3UKbHl!eH ailaml3 npo,ll;mecTBYIOU\Oro rmnynr,ca 11, · 

·ecmt HOT aanpeTa no BXO;z(Y •iBHOIJHce ynpaBnerme 11 • C llhiXO~a JIB mmyJI:&c . \ . ~ .· ' . . - ~ ' "' . ~ . -

-nocTynaeT 'n aapfl.z\noe ycTpgiicT.Bo·, oxBaqeHHoo. oCipaTuoti CB.fi3:&10. · 

- .- I 
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13 MO!.!ein. emma nxoAIJOro lllLIITYJioca aapmKanmHtl ';l(li!O.l\ aarrupaeTCH 11 
• • o ' • ~ ~ • .. ' • ' • - • ' ·-. ' ,. I ' ' -

Haq:maeTCH JIHHeiiHiail paapn;!\ eMKOCTU. llurryn:r.c Hanpm:teimn, cooTBeT- . 
' ' , I ' ' 

.• ~ ,. ' ~ I 

CTBY!Oll(Ui1 ;1\J!MTCJI:biJOCTlf 3ai\PLITOrO COCTOHHHfl ;1\llO,l\U (;1\JHITCJ!:OHOCTH 

m;HeiiHoro paapa;!\a),- @opuHpy~TcH ;1\nt:f!<I.lopem~Iian:bHiru ycmrMTeneu · 
. -- ' - ' • ~ l "': ~ 

TJJ.Y}·u noAaOTCH Ha reHepaTop KO:z\OB!lX u1.myn:bco:B (rin!), c B~O:z\a 
• • ' /\ • c ' • ' • 

KOTOporo ~yr l1M11YJII>COB ITOCTynaOT !Ia a,IipeCH!aU- cqeTqJut. 0;1\HOBpOMOHHO 

C )laqaJIOM Jll'IHOllHOrO .paspF.](a OJIO!UipyeTCH DXO;!\ JllUICHHUx 11 B~pOT11 • 

ilpou;ecc npeo6pa30BaHI1fl ;1\CTCl\TOpi!LIX lllMITYJII>COB HJ!Jr!OCTpl!pyeTCH 
- . . 

npeMOHIIOit ;1\Harpaw.toii ( plllc. 2 S; oJ)'.' 

Ha pn~. 26 npune.n.eiia ;,p1mu;nmmir:onan cxe~m aHanor~u;nilJponoro . ' . : . 

npeo6paaona~_eJIH BY-1024 •. B ;1\aHHOii cxeMe JIB COCTOflT H3 .n.nyx ITOCJ!C;!\~ 

.. 

. ! -

i ' • • 

·-

.~ 

,I 

... 

naTen:oHLIX _KJI!O~Iefi (Aj, 1'4 111 li.6 , T5). TaKoe BKJIIOqeiine rroanonneT · 1 

CY!Il~CTBBHHO CHH3IITI> aMITJIHTYAY ITOMBXII Ha BL!XO.l\8 JIB rrpl1 3UKph!TboC 
' . . . / ·, 

BOpOT3X 1 . KpOMe TOro 1 B ;1\allHOi-\ CXOM8 IJOll\!!0 B,lf.BOC yMeH:&lllliT:O .. TOKll 

-qep_e3~ ,lf.l10;1\Il)l5 ,: ;n6 , q\ro BaY.CHO ;1\JIH. IIOB!illi!E}mm Te'~mepaTypH~ii C'f~OI1JII>.;.. 
HOCTJ.I 11 TI:08,l\6CTaJia11 JIB k1 YMCJJ:OlllCIIliH D_peMeHH nopeXO,lillLJX 11p0L1;6CCOB 

rrpn ·ripoxOlit:z\Ollli!U uunyn:ocon/qepea Jll1Hei1HLIC 11 nopoTa11 • 1.Ha BiaXO:z\6 JIB . 
'' . • . - ' - 1 

ocyu(ecTiliraeTca HM~yn:ocnoo. BhrqnTaH~Io "n:oe;!\ecTana" (u;en:r. R,._, Rz. ) • 
.)lJJJ1 nonui:ieHMH JIJ.IHCtiHOCTM'npco6pa30Da!IJ.Ifl B 3Y 'BO Bp6Mfl JillH6WHOro " 

I \ •. ' ' • ,'J ' • 

pa::Jpa.l\a o'r.!rtoc,Tn nanpa;::eHllo Ha aapm~ruel:\el.l AHo.n.e · (.llrs), .a Tme · 

uanprur.eHir'lfl /_,( K. 7 l! - ?: ~ 0 TOKOCTa(JviJ!ll3~py;Oil!6rO TpaH3J.ICTOpa 
' I , , , . 

T12 ITO,i'l)~epJiillDaiOTCfl ITOCTOH!IHU!.Ill C ClOJI:&lllOii TOtiHOCTI>iO~ :t!TO cyn~eCTBOHHO 

yuerl:r.rnaeT BOJIJ.IqJ.Illhl • cE .3 , <:f,Y · , ~- ·., c( . 
Texrmqecmw xapaKTepncTHim BY: · 1 

\ 

_ a) qucno ItaHanon.- - · 1024; 

. 6) l.!epTBOe BpOMfl - (I6 + 0,4 N~); 
. '• l • .- . 

n) cTaoun:r.iwcn nopora _..:.. 0,1 ItaH/rpa,Iiyc C; · 

r) cTa6lm:&HocT:o rcoa;Ix})uu;v.eHTa npe oopaa onauim -: 0,3 HaH/rpa](jc G; . 

,.1. 
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--; 

~ \ . -
_ ~). J.IHTerpaJI:&lla_ll JUI!le~iHOCTI> -- . ' . 
·-e) .,n.u\r)c~epeHu;llaJII>Hall mmeflnoc~ 

r.t) ~uanaaou -Bxo]{rmx· ru.mmtTy~ 
· .. - - -

3) ITOJillpHOCTI> BXO;!\HUX Imnyn:r,c 
/ . -

3. Bxo;gHoe . ycTpoi1cTBo 
CO 11 CKOJII>3!i11!6t1'1 llll 

BY-256 OhlllO IIOCTPOOHO 
; . - /. " 

npliEO,lf.OHHOit ua pliCei9. 0CHOBI 
\ 

ycTp0£1CTB6 HBJ!HIDTCfl;. y~JIJ.IHI-1~ 

· C paBHO~llll !1, TOI\OBLI~-- KJ!lO'tlJ.I~ ll1 
- ' 

HOT OIIJ.!CaHllll IIPllilll;ll11UaJI:OH!lX I 

~nucaHHe He~oTOPLIX cxou, pas] 

C~eMa cpaBHC!lllfl ( cc) I 

.IIOJIOCHUfi ,lf.ByxKaC:KB.AHUit- napan; 

TOKa (Tr' +
1 
T7) C K03{fXQJ.IIJ;l16HT• 

Tianauim : · ~ 5 · MB. ·hoc .ire' <f.Jopu: 

BXO:z\ cxe'M!l -cpanHeHHH nocTyna• 
•- I '., 

r.n.e - Ic..r:. -:- a.MMliTYAa' ( 
-" I . - . 

Bb!IlOJIHfl!OT <I!YHKIJ;ll~, orpaHlltil!TO. 
~ '< -

· JJelU~ii 6oo11x mreti ycnmtTonfi H 

ITO,lf.aiOTCfl qepe3 3MllTT6PHU6 ITO 

BLPCO.lf.HOrO ·m.iny:i'J:oca CC ( , iJ f 
ECJIJ.I £[L ;..-C , TO l1MII 

:Ja,ll.ep;~aHHllll :Z\0 I.iOMCHTa BKJI!'Jq 

cl}!opi.mponaHHuii ~onoqrt-oll SIT ( 

Ha copoc K _!:.."' Tpllrrepa. 

nmmqcHHml_. ITplf _ Uc. .c..o 
· ICJillrran (T8) n nocJie T9, Tro-

!~ 

i 



\ 
'/' ~ .. ' 

HlJnYJLbCa aapm::a!J!lllli1 .1\HOA snrmpaeTCH 11 , _ .-. ' : 1 
, . . . ,. ' . 
eJJKOCTH. l!!.IIIJ1!:bC HaiipllEOJIHH,' COOT:BeT-

ruqmToro cocTOHHllll AllOAU (An~rTe'Jr:JJHOCTH 
TCH All!j)<IJopeHI.\llmii>HllM ycimHTeneu· 

., 1 I -

KOI(ODWC 111.!IIYJI:f,COB (rim), C :BW::OAa: 

9.ziHo.Dpe~OIIHO · 
-ur:J<a. 6JIOimpyeTCfl BXOA JllHI6HHWC 11BOpOT".; .... 

11JlJIIOCTp~!pye!Cli 

rrpimr.uun:am;nan cxeM~ imanoro-~HtlJpo:Boro .:. 

B·AaHHOil cxeile JIB cocTOflT l-is ABJX rrocJieAo-

11 Ji.6 , T5 ) ~ TaRoe ilKJirotieHue rro::iBOJIHeT 

···mmmm IIOM8Xt1 Ha Ilh!XOAO JIB IIPl1 3UKpUTb!ic 
/ 

CX01i6 lJ:OlKHO BABOe YMOH:blil11T:b ., TOKJ1 
' ' , ' 

AJIH 110Bbllil6Hllfl TeurrepaTypHOii CTa6I1JI:b-
: ' ...... _·' ... 

YJ.IOIII>llleiiMfl BpeL!eHH rropexo.n:nwc npo~eccol3 . .. •' . . ' 

tie pea J!Hifei111UO 11BopoTatl •. 1Ha BLIXO){e JIB 

. Ilb!'t!IlTUH~!e. nfii>eAeCTMa11 (~em R I _: R 2. ) •. 

'npco6pasonamm B 3Y -:Bo Bpe!.!JI mri1ei-1nor6 

Ha ~apm~1mmeu AHo~e · (.llrs), .. a TaiOite· ! ·' 

~ TOKOCTa6J1Jlll3!1pyromero TpaH311CTOpa 
I ' -

FUI!Ib!L!U C 60JI:bnJOi1 TOtiHOCT:&!O~ :t!TO cyiqeCTD6HIIO 

' ~Y. ' ~- ' 2c 
"'" ~ THim BY: 

N'); 

I\aH/I'Pa,7zyC C; 

. 

npeo6paao:Barma- 0,3 KaH/rpa,eyc G; 
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\·-_,· 

•• 

'· 

/~' 

~. y " ~·; 

I, 
/ 

'/. 

'· _,_. 
'·.-. 

A). 11HTerpan:r,uafi Jilllle~iuoc:C:r, .:.. JIJtilile '(.,I%; : . 
·. - . .. ', - ~ -. . ·~ ' ~ ' 

<e) ,Al1\@epeH~UMI>HaH JU1l!ei1HOCT:b ·,.:. -\.I;;~; - • 
,., ', < ~ < ' • • > A o .- ·,~ 

r.t) ,n:llaiiU30H -BXO,i{J!w::· aJJmiHTYA - 0,2 + 9 Bi 
·,."· '· -

3) IIOJISipHOCTl> DXOI(Hh!X llUIIYJII>COB - JI~cla.ll. 
- / - -

' ' 
3. BXOf\HOe ycTpot1CTBO Ha 256 KaHaJIOB 

CO 11 CKOJI:b3H%6i111 WKaJIOiri . ·· 

.BY-256 6wro DOCTpOGHO B OOOTBOTCTBI111 C OJIOK-CXOilOi!, 

. npi1B61(6l!HO~ 11~- PHC>I9.~ 0CHOBHh!JJI1 npetinsn~l1llhll.;l1· :me;.iQIITWJn· B AUHIIOJJ ~ ~·' 
.. ' ' • .l ' - • ' 

ycTpOiiCTEe HBJUIIDTCH; YAJI11HI1TeJII> (aapHAllOe .ycTp0!1CTBO), cx'er.ra 
"- .. ' ' ·.~ . ·-' ' ,._ ~ ' ' . . 

C paBHOHI1fl 11. TOHOllLIO KJI!O't!H. !IOCI\OJI:&Ky B JIHTepaType npartTU't!6CKH. . , 1 

. ' . ' . . .. ' . ) .. 
HOT Om!Ca.Hlifl IIPI1H~HDlfaJI:bllb!X CX6M ::iTUX ycTpOilCT~, III! litO npUDO.D;l1TOH 

?n11caHH~ HEHtoTopwc cxeu, paspaooTaHHh!X_aBTopaM11)tJIH BY-25~ /38/.:. •· 
/ CXeMa opaBH61ll1fl; (CC) (p~c.27)- npe,llcTa:BJIHOT-,00~0!1 lllHPOI\0-

.IIOJIOCHI>If,i ){ByxKaC:KSJ{Ilblti- napaJIJIOJI:&H0-oanaHim~i-! yCHJil1T6JIL noqTOHIIHOrO . , 
~ -. . ' . ~ 

TOKa (T! +, T7) 0 KOScpl])H~~IeHTOM yonJieHHH ::::::.,.400 n noporo~ cpaoa-:-'· 
~ / '· _ , .~ . -·~ . a . · · ·_ -. 

Tbi:BUlli1H , %. 5 MB_ •. IlOCJI6 t_Dopul!p0Bali11H /( . 11 CTYIIOlllJKJ111 TOKa Ha . • 
· . · . · ue. · . ..: · . ·;n:= t) 

~XO){ CX6
1

Mbl 'CpaBilemm pocTynaeT cmrmlir Ic. = R .< --if: ljr.·· ··12~:- ' n:·=o,\'_ ~ 
r11e E.r.. - a.MriJII1Ty~a' ( .!!.- cTynen:r:.Kll. ;L(na .n;no.n;a Ha l3xo.n;e cc · 

. I - .. . ' . . . . . •' - . , . .' 

, BbiiiOJIHfl!OT tl>YHK~Hlt orpaH11tiwremi; .I(JIH l!A6HTJ1t!HOCTI1 :rixo.n;HUX: CODpOTI1B-
'\ ~ - I • 

· neHI1ii 6oo11x IIJieti yonnnTOJIH HYJIElB0!1 yponen:& n nxo,n:HoH c:~1rHan - · 
~ '· I I • ./ .·_ ~ - ' "- • • •. • 

no){amCH tiOP03 SMliTTep!~ble DODTOPHT01:II1 (Tp ~ T4) • ~IlOJIHPHOCTI> 

Bb!XOAHOl'O .. l1lJIIyJI:&Ca CC .( 'i; fltx._ ) 3aB~C:IIT OT _ DOJIHpHOCT~ .::£c. 
ECJII1 !/~ ~C· · , TO l1!JIIYJIM OT llH6lriHOl'O ~upunpODUT6Jifl ( CJ.l), 

:JaAep;::anHLiil .110 LloueHTa .BKJII'J'tleHnH . K ~-!:' • KJiro'la 11 ].{ononH11TOJII>Ho . 
' . . \ 

C!l;op:.mpoBaHHU~t ~GIIO't!ItO!t SIT (T7) ":' TJHH6Jl:&HL!ii AI-lOA P2J\, HO npoxo,nnf' 

Ha ~~poe. K.:..~P · Tplirrepa. CJie;~toBaTeJII>Ho, , K !:!.~.- KJitJti ocTaeTca 
. ·-

DitJlr:JtiOHHiru. II pH' . !A~ .::::.. o , onpanmnarom11H 111.my;xr.c npoxol(nT tie pes 

zcJih~a~~ (T~) u- .rrocJie T9, T w-nuKm,tiac!_ -K ~ KJl'1tJ. 

!I] ' 
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io6na;;;oHa Ha puc .28 • Conp6THBJICIIMe ~: 
Tpe6yeuoro ypo1ma TOKa. YnpaBJie-

, . 
ROTOpOrO 

UOlltCT 6blTI> CY!48CT,;.. 

-..,v111mAM llOBbllll8HlUl _<5UCTpO;l(ai1CTBHH 

npUBO;l(CHbl Cll?RTPU U30TOna 

umpHHU RaHaJIOB lt· C ycpe;n;HeiiUCM 

/ 

l.!CTO;D;OB llOCTpOCHHH CX8U 

n,ac_Toa~ee BpeLm 

Ha 4096 I\auaJIOB, . o6Jia;n;8.lO~ero · 

CTlintru.iJ.I, He HBJIH8TCH cep:&e3HOfi 
- ) ' 

KaHaJIOB.;n;nH BXO;l(Hb!X ycTpOHCTB, 

, no-Bn;n;HMOMY, paBHO I024; 

oro RO~HpOBaHHH ;n;aeT B03MO~HOCT:& 
' -

Ha 4096 KauanoB_ (n c5onee) ~,uepTBbiM 
H. ;D;l~qj<IlepeHlU!aJI:&HO~ H8JJHHefiHOCTbD 

~ 
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