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NPEQMCINOBME

Onepawonnsie  yeugnteann (OY) ¢ HeHoCp e/ICTBCUOI
CB#13bI0 KACKAaJI0B HAILII NeoBLualiio WIPoKoe npiMeHcHie
IIPH MOCTPOEHHI Pa3NHYNLIX (PYHKIHOUAJILHLIX Y3JI0oB aHa-
Jorosoft 1 amasoro-uugposoil TeXHUKI. B GoJbiieTne
Cy4acB XapakTepHCTUKH CTaTIYecKoil 1f JuamIrgecKoii
TOYHOCTIl 3THX YSJIOB HAXOASTCS B CIMILION SABICHMOCTI
or rexmiyecknx napamerpos OV, Iloatomy nosisicHie
HOBLIX cepHitio phimyckacmuix OV cpannirteinio  GbieTpo
HaXOMUT OTPANKCHIC B YJIYUHICHIT TeXHIMECKIX XapakTe-
PHCTHK  pas3uootpaatoll NCKTPOUHOI anmaparypel.

Hurencnnnoe  CoBepiicHCTBOBAIINIE  TCXIOJOPHIE HPOHS-
BOJACTBA JIIHCHILIX NITCrPAJIBILIX MIKPOCXeM 0GYCHOBINIO
CYLICCTBCHIOE  YAYHIICHIC OCHOBILIX lapamerpos OY o
PCBKOE CHHIKCHHE HX CTOHMOCTIL. DBmecre ¢ TeM ojuriM 13
paxknciiiunx GakTopos, ONPCACISIONUIX ITYTH I BO3MOXKIO-
CTH yayuwienus Texungeckix napamerpos OVY, dasisierTes
ypOBEUb PAasBHTHS IIX TCOPII II CXCMOTEXHIKH.

B xyire paccMoTpenbl CPABHITRILIIO MAJIO OTPAMKCHIILIC
B JIHTEpPATYPE BONPOCH TCOPHM H NPOCKTHPOBANIS BLICOKO-
xauecTseHHnlXx OY ¢ HenoCpeACTBEHHOI CBA3LIO KacKajoB.
OcCHOBHOE BHIMaHHE YAGJCHO ONHCAHHIO PE€3YJIbTATOB HCCJIC-
JoBaHHH mnepexogsmx npoueccos OY B pemuMax «Gofb-
IIOTO CHTHAJA», T. €. B pexHMax JHHaMHuecKoil nepe-
IPYSKH HEKOTOPHIX KAaCKAJOB YCHJHTENLHOTO TpakTa. DTOT
MaTepHaJ NpelCTaB/eH KakK ¢ MO3HILHI H3JIOKCHISI METOAHKH
aHajusa, Tax H C [O3HUHH CXeMOTEXHIKH OCHOBHBIX IO[-
cxem OV,

B nepnoii rniasc BBeAeHA MaTEMATHUCCKAs! MOAGIL M-
¢depennnansaoro OY, KOTOpwl NMpeicTaBel aBTOHOMHBIM
MHOTOMOJIIOCHHKOM B CMeCLIAMHOII cucTeMe napaMeTpoB.
Jansl Texuuueckne XapakKTePHCTHKH HEKOTOPBIX —THIOB
uuterpansupix QY. Tlposefen amanus CTaTHYCCKHX I10+
rpelnocTell MIBEPTHPYIOUMX, HEHHBEPTHPYIOMUX H JAH(-
epennuanbHLX pewaoux yenanrenett (PY) n onpene-
JIeHA COBOKYNHOCTbL Hambosee XKpuriunuix napamerpon QY
ONpeleNsIOWHX TOYHOCTE PAAa (PYHKIUOHANLHLIX Y3J0B.
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B sauiefnoM npHOAIRKCHHI PACCMOTPLILL HEPONO LTI Xi-
pakrepricTiii PY. TIpi 97108 ocnoBHOC BHHAAHIE yeeno
HCCARLOBAIIHIO  ICPCXOMIILIX  HPOILCCCOB € BAMC)ICHITINAL
ycTaHOBJEHHEM BLIXOANOro nanpsikeitig PV B ocnonton
MartepHaj NepBoil MIABLI MOMKCT OLITL TOMCICH LML CHeTHL-
JIHCTOB MO MPHMCHCHHIO HHTCrPasiblibiX OV,

Bo BTOpOI MaBe H3JMOMKCHA MCTOMIKA KYCOWHO-THTICT-
HOTO aHa/Il3a MepexoMnIX lpoieccon PY upt nesupeiiinx
. pexumax paboTsl yciurnreast. Ha ocuopauiit nogpodnaro
HCCIEAOBAHIST MENEXOAULIX HPOULCCOB OJHOKAHANLULIX 1
MHOTOKaHaAbHLIX OV, pafoTaiotiilx B PeKIME «GOILITOTD
CHTHAJaY, CHOPMYIHPOBANLI HIPHHILTHILI TOCTPOEHIs GLlCTpO-
JeficTByomiX yeuautesnell 11 TpefoBalllist K OCHOBILIM
XapaKTepUCTHKAM THIOBLIX IOJICXEM.

Tperba rnaBa BKJIIOYAET N3A0KCHHE OCHOB CXEMOTEXHII-
KII BBICOKOKAUECTBCHHLIX AipepeliiHanbubiX Kackaion I
OMHCaHNE psijia NpaKTHUeCKHX cxeM OuicTpoieiicTy Ioniix
OVY. Apropamir BBejicHa HOBasi PAasHOBIMIOCTL BXOJUILIX
kackagor OY — xpasunuuciiine fudpep cHILIIbILIC Kic-
KaJpl C pPacLIHPEHHLIM JAHana3oHoM aKkTnBioil  padorul.
PaccMoTpens! 0co0eHIOCTH HOCTPOCHITsT JUIPDePCHITHT AT LITHX
KacKaJloB ¢ GOABILIM OCAAOJCIHOM  CHIASILIN  BXONINX
HanpsiKEeHHH.

Kuura ofo0umacT B ocioBlIoM OpULHHANBILIT MaTep LI,
HaKOMJeHNbll aBTOpaMH B NPOLECCE HCCACOBANILT 11 pas-
paboTKi MHKPO3aJeKTpoHuLX OV,

3ameuanust ¥ JOXKEJIAHHs [0 KIUTe npochGa nprepliath
no agpecy: 191041, Jlenunrpap, Mapcoso nouse, . 1.
JlenuHrpajcKkoe oTHesMeHHe H3AATENALCTBA «HEp iy,



FNNABA TMEPBASA

PELUAIOLWIME YCUNMTESH
B IMHEMHOM PEXXMME PABOTbLI

1-1. MaremarTnueckas Mmopaennb
v depeHymnansHoro onepauMoHHOro YCHAMTEns

Ounepaunontpimit yeraureasmi (OY) HABLIBAIOT YCIUIHTOM 2MCK-
TPIMIECKHX CHIHAJIOB, HPCMIA3HAUCHHLIC JISI BLUIOMICHHN PA3dHUHLIX
onepauui'[ HaJ anajJoroBLIMIl BOJIHYHIAMIL IIPIT }).‘,l()OT(‘. B CXCMAX ¢ OThIE-
1aTejsnHoll 06paTHOI CBASLIO. YCIMIITCHI, HAMCIMIIIC JIBA CHMMETPIM-
HBIX BXOAA, MOJAYHINII HASBANIC AMBPCPCIILIAALHBIN  OUCPATHONILIX
yemwrreseit (JIOY).

Crarueeknie 1 paMiueckie esoiicrsa JIOY  xapaxrepisyiores
06U.llipl[0i'i COBOKYHIIOCTLIO HACKTPIMOCKHX HApaAMeTpoB 1 XAaparTepi-
crik L B 9Toil COBOKYRHOCTII MOXKHO BLJWCANTL HCCKOALKO ¢ XOANX
MO CMBICJIOBOMY COJACDIKAio rpymr napamerpon, Hepnas rpyoma
OTPAXKACT BBIXOAHOC HAPDRKCHTHC TOKOM 1T el'o uu"m(m.nx.unu'ru, npi-
sefeHnble Ko pxojam JIOY, 1 swnowact: 2. g ¢, emenentst (14,0,
cpefunil BXoANoi toK (/) 1 pasnocts sxoamax rokos (AT,
a TaKKC KOINPHUILIICHTL BIAHSIIIS 1A HTH HAPAMCTPHL HAMCHCHHIT TeMITe-
parypol, BpeMCHH I NCCTAGHILHOCTIT HANPSIZKCHINT HCTOMIIKOR HTd-
Hust. Bropast rpynmna — XapakTepusyer yCHAITOILIAC 1 HMMITANCTIC
ceoifctea IOV aast Au(GQepCHUIANLHOTO 11 cHastioro BXOULIX  Ha-
NPsXKEHHH B PCXKHMAX «MaJOro CHIHana» it COACPKUT: Koxxbuuent
- yeusenus no nanpsxenio (Ky), kosdHunenT ocaabacuist cumhaauiix
BXOAHLIX HanpskeHHi (Kyq. op), BXOMNBIE CONMPOTHBJCHISE AJst Juth-
(epeniHanbHoro 1 cHHGasHOTO BXOAHLIX Hanpsokeniii (R, Ry cp)s
BbIXOAHOE conpoTHBIenHe (R.), @ TalOKE UACTOTHULIC H HOPENOJL-
Hele xapaxtepucThkid JOVY. B Tperhio rpyuny MOMHO OGLOAHIHTL
napaMeTpel, oTpaxaiomiie noseacuie JOY B pemnmax  «Goanmoro
cHrHaja». K HHM OTIIOCSITCS CKOPOCTh HApACTAILIST BIXQUIOIO Hanps -
weuns (Vy o) 11 rpamimunas yacrota (f,). Uernepras rpynna tapa-
METPOB XapakTepuayer miymonnie csoiictna JOY 1 niimouact wop-
MHPOBAHHBIC 3. J. C. Il TOKH Iiyma.

Yxasauuple napameTphl H XapaKTEPHCTHKH MOTYT GLITL HOJ0MKOUN
B OCHOBY MNOCTPOGMHs mareMaTHyccKux mofmeacii JIOV. Pacemorpim
JIMHEHHY10 MaTeMaTHyecKylo Moaean JIOV KaKk aBToHOMIONO MHOIONO-
MOCHHKZ [4, 8], cOOTBETCTBYIONLYI0 HPHMILINAM OUPCHACICHTS HICK-

! TOCT 18421—73. Yeuwuntean onepawtonnue, ‘TepMinu i onRpeeaenn,
FOCT 19480—74. MukpocXeMLl HIUTerPagbHbL, SUICRTPHUCCKIC  HAPAMUTPL,
Tepmunil, oupenenenus u Gykuseunnie 0603nauens.
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TPHUECKHX MapaMeTpoB 1 XapaKTepUCTHK  yCHJIHTCIIS. [Tpu Takom
MOAXOJE BBIGPAHHAsT COBOKYITHOCTD [1apamMeTpoB MHOIONOJIOCHHKA OTpa-
¥aeT KayecTBeHHylo cropony padotet JJOY 11 cootBeTCTBYCT MCTOANKE
HX H3MepenHsl.

Jlas  XapaKTepHCTHKI BLIXOAHONO HAUpsnKenilst [OKOsT  (cAnnra
HYJIS BLIXOLHOTO HAMPSMKEHIS) I ero HCCTaGIuIbIOCTIL NPCcTaBiM
JIOY B xaugecTBe MHOTOMOMIOCHMKA, KOTOPLHI XapakTepusyercst cJjc-
Iyromeit cuctemoil HennuefinnLix ypasueuil (puc. 1-1):

Ul'";:il(U‘lv U:Zv 18’ €y v v vy F’n)’ 3
ILi=[ (U Us Iy, 81, - - &), (1-1)
Iy==fy(Uy Us Iy, 815 - -+ &),

rie U,, Uz I3 — ocuopnpe mepemennwie [5]; Uy, /1, s — BTOpO-
CTElEeHHLIE MepeMeHHble; - &, (B = 1, ..., n) — nepeMeHHLle, COOT-
‘ BETCTBYIOLIHE  JNOMOMHIITENLHBIM  yCJIO-
BHAM, INpPH  KOTOPLIX  ONpejessieTcs
B34A1MOCBSI3L MEKAY OCHOBHBIMI H BTOPO-
cremenuniMi  mepemennpivt (s JIOY
K 3THM YCJOBHSIM OOLIMIIO  OTHOCST 1la-
NPSKENHS HCTOUINIKOR Ihrratst Ly, E.,
Puc. 1-1. Tudpdepenunans- Temneparypy T 1 spemst f).
HBIE ONepatHOHHBIT YCHJH- I . . ST1TT1]
TelD POBONS JIHHEAPH3AII0  YPaBHEHIH
(1-1) B oKpecTHOCTH TOUKH C KOOpAH-

0 0 0 0 0
naramu U3, US, US, 13, 13, I3, ¢ (8 =1, ..., n), 1OJY4YHM

Uy=US+-202 (Up—UB) + 220 (U —US) +
2 3 -
n
1) oUu
4 312 el
L=1+ 20 (U, Uf) + gl’; (U, —UY) +
2. 3 .
= , 1-2
2 (1) 4 W (o), | O
3 fad . ki
ly= 134 22 (U —U3) + 2o (U, — US) +
2 3
AR
0/, i
g (= 15)+ “——az:(ak-ag).

k=1

Hns onpepenenus napameTpoB, OTPaKalOMHEX BLHIXOJHOE HalpsiKe-
HHE IIOKOS H €ro HecTabHIBHOCTb, NPHBEAEHHBE KO Bxojam OV,

0. 0 0
npumen nepemennsie Us, Us, I3 pasubivMu Hymo. C yueToM 5TOro yeiIo-

6.



Bisl cuerema ypapueniit (1-2) momer OuiTh ganucana B CAcAyIOULCM
BILJC:

Uy = apUsy-l-anUy -l aply-| Eal:
Iy anUs - anUy -1 agly -1 o1, (1-3)
Iy iag Uy - ageUs - agelg |- g, J

rie @;; — HeaBTOHOMIDIC ITAPAMETPLI MIOrONOJIOCHIIKE, Ompeense-
Mble 3HAYEHUSIMH UYACTHLIX TPOH3BOMULIX [0 OCHOBHLIM TEPEMCHHLIM
B ypasueunsix (1-2); E,q, Ju1, Jge —— aBTONOMIILIC IapaMETPLI MHO-
TOMOJIOCHHKA, BKJIOYAIOUIIC HAYAJILHLIC YPOBHH NEPEMEHHBIX H IIX
Pe3yJILTHPYIOUIE [3MEIICHHST:

(1-4)

L) i

B coornowenisax  (1-4)  Ae, = ¢, — & — npupaumecnus  Bosmy-
IAIONINX BO3ACHCTBINT OTHOCHTCALIO NPIIATLIX  YPOBIC] r2 (st
OOV sro AE,, AL, AT, Af, ...). Ms ypasuemnit (1-3) cmenyer,
YTO ABTOHOMHBIC NMAPAMCTPLI ONPCACJHIOTCS B CJACAYIOUIHX PeXHMAX:

Ep= Ull Uy=U,=0, ;=0 Jor== 4] U= Uy=0, Ip=0? J gg = 1 1 U= U0, J,==0-

TlpHHINOLT N3MEPCHIS 3. J. C. CMCUIGHHSI, BXOZHBIX TOKOB II HX
HecTaGIubHOCTEl 1 COBNAJAIOT ¢ YCJAOBUAME ONPEICIeHH aBTOHOMHBIX
napamerpos. Oriinune psiga METOAHK COCTOHT JHIUL B BLICOpE HEHH-
BeprHpylowero BxoAa JIOY st GanancupoBkil cxemsl, T. ¢. JJjs ofe-
creyernss Uy == 0, [y = 0. Ofnaxo pasnnunuc 1sMepeHibIX SJeKTpH-
YeCKHX mapameTpon peanbHbx cxem JOV 1 BBEJICHHBLIX aBTOHOMHBIX
napaMeTpoB B ITHX CAYHASX HCCYULCCTBCIINO.

YYuThIBasE IPISITLIC COBOKYMHOCTh [ACTOPTHLIX 3JICKTPHUECKHX
napaMeTpoB, XapaxkTepH3ywonyux npiuseacuune xo sxopam JOY cusur
HYJsl BBIXOMHOIO HANPSDKCHIST H Cro HecTaGHILHOCTH, M CHCTEMY
obosnaycunit (em. 'OCT 19480--74), MOMKIIO NEPENHCATL BLIPAIKCHHS

L TOCT 1979974, MukpocXeMil HHTErpanbubic ananoropue. MeTomst
H3IMEPELUS SACKTPHUCCKIX NAPAMETPOB M ONPCJACACHHST XAPAKTEPHCTHK.



IJISI aBTOHOMHLIX [MapaMeTPOB B CAELYIONCM BHIE:

n " »
1 aE M . 1 {‘)IHX 1 N
Eg; = Egy + & '_a—s"j:‘ A&'Im o= ]ux 1 ‘ '—(')_v;_‘ A{"ln
k=1 k=l

n '
07 px; : #
Jag= 1y o+ 2146_;%A8k1 [gxlzjnx+0’5 A.{.Inx’
d
k= '

[nx 2=113x"“0’5 Aﬂ:jnx, Agk:‘AEl, AEz’ AT, At, ... ’

rre Eops Loxs A‘]Bx — COOTBETCTBEHHO 3. A. C. CMELIEHHs, cpelHIil
BXOJIHOA TOK H pASHOCTb BXOAHBIX TOKOB; [/,x 1, [ux o — BXOAHBLIC
TOKY AJIs5 HHBEPTHPYIOWIEro (epBOro) H HEHHBEPTHPYIOWETo (BTOPOTO)
sxopos OV. -

Ipu npakTHyeckom onpefenenun napamerpos JOY BMecTo yacTHbIX
NPOUSBOAHBEIX ypaBHEHHH (I-5) MCHONB3YIOT OTHOIIGHHS KOHEYHDLIX
NpHPALICHH IEPEMEHHLIX, T. €. HaXOMAT YCPeAHEHHbIE 3HAaYeH s KO3~
(HUUUEHTOB. YYBCTBHTENLHOCTH 3. 1. C. CMEUIEHHsI, CPEJUEro BXOAHOTO
TOKa H DasHOCTH BXONHBIX TOKOB K H3MEHEHHSM TCMIEDATyphl, Ia-
NPSIKEHUI] HCTOYHHKOB NHTAHMS, BPEMEHH H JAPYTNX BOSMYILAIOULH X
¢haKTopoB: ’

0Fem __ AEcy
dey, Agy

b
Ug=U;y=0, I=)
Aei=0. JEN:

Moy Alny
Ogg, _ Agy,

H
Uy=U,=0, I;=0,
Aei=0, j+k

0(A*gx) . A(A*pyx)
= dey, Agy,

~

Us=Ugs=0, I;=0,
A8j=0, j+k

Takum o6pasoM, aBTOHOMHEIE MApPaMETPH MHOTOMNOMIOCHHKA BKJIO-
HalOT TNOCTOSIHHBIE COCTABJAIOMIME COOTBETCTBYIOIHX BEJMYHH H HX

PesyJIbTHPYIOIMe MPHpAIeHHUS :

E;zl = ECM -+ a1 Jal == IBX + 0'5 A*Inx + jalv
. Ja2=[Bx;_'0:5A*IBx+ja2’ eal=AEEcM' )
ja1= Azlnx'l' 0,5 AZ (A*Inx)7 jaz = AEIBX_O:SAE (A*]BX)’
n : n
BxBo= YT Ay, Al = E 2L Agy, (1-6)
=1

7% . e,
k=1 k

. n .
0 (A*Ipx
Ag (A% 1) = E -—%?)—Aekf

R=1



M3 ypasuennii (1-3) cacayer, uto paccMartpliBacmuiii MHOromno-
JUOCHHK MOXKHO [MPEJCTaBITL COBOKYMHOCTLIO HEAaBTOHOMHOI 4acTH
(HM) mn Tena aBTOHOMIIONO UCTLIPEXMOJIOCHHKA ¢ [IOJIIOCEIMII 0, 1',
2’ 3" 11 He3aBICHMBIX aBTOHOMHBIX HICTOUnNKOB £,y J4q, J,q (puc. 1- 2)
(81.

HOns Toro uTOGLI HCABTOHOMHLIC NapaMeTPLl  MHOIOMOJIOCHHKA
B Gonbineil crerenin otpaxani ocobennocti padornr JIOY u coorser-
CTBOBAJII MCTOJIIKAM H3MCPEIIsI Cro NACHOPTHLIX NAPAMETPOB; HEABTO-
HOMIIYIO YaCTh MIOIONOJIIOCHHKE Y 106HO 0XapaKTepH30BaTh ciefylomei
cucremoil ypaBHeHHil:

Il—guUl I-ngo-l 51313’ ]

1‘_7', G"lUl "‘[ gm)UQ‘l‘gnals, j
Us=guU1+ gszUz + gus/a-

Bausinuem nepeaavi clrHana ¢ an\ona Ha BXO}IbI qepes yCIUIPI—
Teah, KaK npasilio, npoueopc-
raror. HOIJ’I‘OMy B janbuelimeM

(1-7)

I For I

‘—L - ~-’->~ 1
IISJIO)KCIIHH mlpameTpm gw 11 ”‘"‘@" '""’"“!":”—-"!;—;T 11
og II])(‘}I,IIOJI(IP:IIOTC?I HYJCBLI= . .. = g e
MIL U Tm(: -7\»111/,’.’
,U\Jlﬂ OHI)C}[OJ[L‘,IIIIH B3aiiMo- [ o
cBA3H  ¢-MAPaMCTPOB  MHOIO- ]
TIOJIIOCHIIKA € - AJICKTPHUCCKHMIIT Pie. 1-2. Avronosminie TCTOMHIKI 1T HC-

asronomuas yacrs JIOY — apronomitoro
MIOTOHOJIOCHE KA

napamerpamu JOVY gus pudie-
PEHI(HATBLHOTO M cliipasioro
BXOJHBIX  CHTHAJIOB CIICTEMY

ypasuennii  (1-7)  ymoGuo sanucats B caenyomeil  opme:
I ==0»5(g11“|“g;2) (U; + U;) +0,5 (g11—8&12) X (U;—Ué),
T3=0,5 (gu+ ga) (Ui Uz) +0,5 (u—gu) X (U1—U3), 18

Us= 0,5 (g31 -+ Zs2) (U; -+ U;) -+ 0,5 (g51 —&s2) X
X (Ul*“UZ) + Gasla-
paCCMOTpI?M posjeiictue Ha OV cundasHslx BXOAHBIX Hanpsge-
unit Uy = Uy = Ugy, 4. Torza us ypasuenuii (1-8) cmenyer, uro

Iy 1
&u+en= = =Yy,
n&m ch)A BX Rpx. cd1 w0y
& . -{-g = 12 —_ ! = Y .
SR T Upax Rorage 0 L (1-9)
U3 r
8oy + L == ~U = }\Ol[)'
e BX 1h=0
K




rae Rnx,cd,; — BXOJHOE CONPOTHBJEHIE HUBCPTHPYIOULTO BXOAL Jtst
CHH(pa3HBbIX BXOAHBIX HANpPSKEHHH, T. €. CONPOTHBACHIC MCMNLY 1ep-
BbiM BXOLOM M ofwiell wnHOlT JIOY; Ry¢ ¢ s — BXOMIOC «CONPOTIHRIC
HHE HEMHBEPTHPYIOUIEro BXoja LJs CHH(]A3ILIX BXOJHBIX HANSIZRCIiL
WIH CONpOTHBJIEHHE MENCY BTOPHIM BXOIOM H ofuieil mmnoii; Koy -
K03(pUUHEHT nepenaun cHu(asHbIX BXOXHBIX HANPSMKCIHHIT B POKIME

XOJIOCTOro xoja Ha Beixone OV,
B kauectBe mu¢pepeHunanbHOrO BXoANOro ciruaga (/e npHMOM

Pa3HOCTb CJENYIOUINX BXOAHLIX HANPSIKEHNii:
U,=0,5U,,, Ug=—0,5UB);.
Torza c yuetom onpefe/nieHHs BXOZHBIX COMpOTHBACHNI Ry, epr 1
R.x. cp2 ¥3 ypasHennit (1-8) HeTpyaHO mokasaTe, yTO

L d 1 0,5
&i1 S1s — 1 — > = Y O 5Y .
2 Upx Rox + Rox. ot ux+ ’ px-GQL
— g I
g‘% = ——UBX = '—‘(Yux —'l' O)SYBX. 0(1)2).1 (1~10)
8ur —8az _ Us mz — [
2 Uns | U
13=0

rie R,, — BXOJHOE CONPOTHBJCHHE, T. e. CONPOTHBJICHIE  MEMKLY
Bxoflamu [NOVY; Ky — xoadduuuent yenaenus mo HanpsRKentio 3 pe-
’KHMe Xoqnoctoro xofa na suixofe HOY. Ypasuenns (1-9), (1-10) ro-
SBOJIIOT BLIPASHTb g-TAPAMETPLI MHOTOMOJIOCHHKA YEPe3 3JICKTPII-
deckue napametpsl JOY. Ilpu sTom HEOBXOANMO yuecTh B3aHMOCBSI3D
Koahpuunenta ocnabienns cHHDASHBIX BXOHDLIX HanpsikeHuii ¢ pue-
JEHHBIMH TIapamMeTpamii:
Koc. ch = _]<UK<;)1' (I‘l 1)
B ornuune or kosdduuuenta ycunenus mo Hanpsaxenulo Ky suax
Koy B ofmem cnyuae mpoussomen, uyto COOTBETCTBYET IOJIOMHTE b=
HOMY M OTPHMLATENBHOMY KOI(QHUHEHTY ocnabneHus cHH(asHbIX
BXOJIHBIX HANpPSKEHMH B 33aBHCHMOCTH OT TOro, npeoGsiajaer ycHae-

nue JIOY no uuBepTHpyOmEMy Hau HEHHBEPTHDPYIOWIEMY BXOAY.
Hrax, mocite Hecq0XHBIX npeoGpasopanmuil H3 ypasnennft (1-9) —

(1-11) umeewm: _
Eun= Ynx -+ Ynx. el Hoo= Yax + Ynx. ch2r o=y = — yux*

: g31,=—Ku+Q»5Kc<p=~Ku(1+ 1 ),

2Koc. ch
$ 1
B - 0, E= — - -
852 Kf’ 08Ky = Ky (1= " ). (1-12)
&35 =T7 . , = Rpuxs 813 Loz == 0.
*loimulmo

10



B otHouwenun AuddepeniHaibHOro BXOJHOro CHrHaja g-napa-
merpul JAOY — 1eaBTOHOMIOrO MHOTONOJMIOCHHKA MOMHO OMPEIC/NHTD
1 ZpyTHM Ity Tem. PaceMorpiM nepefiady BXOANOrO HANPSMKEHHA TOMDKO
Mo HHBEPTHPYIOWEMY BXOAY ooy, r. e. Uy=0, Uy = U,. Ilpu

sToM 13 ypasuenuil (1-7) cienyer:

’

Iy I
81 = U zynx'l“yma chly gn:_l—f—— = _Ynx’
BX BX
Us
g3 = = —Kuy1, (1-13)
UBX ’
]3=0 .

rae Ky — Koa(hdUIMeHT yCHJIEHHs [0 HaNPAKEHHIO N0 HHBEPTHPYIO-
IlleMy BXOLY B PeXHMe XOJIOCTOTO XOJa Ha BBIXOAE JOY. AnanoruuHo
npu U, =0, Uy = U,, paccMaTpuBaercsi BO3EHCTBHE BXORHOTO
HanpsKeHHs TOJbKO Ha HEHHBEPTHPYIOUHI BXON, H TOTAA

n 1,
&1 = U == =Y, Ga= 2 =Ynx"l‘ynx.cq)2’
Bx BX
Uy
En="7; =Kys (1-14)
DX

1 3=0

rae Ky s — KOS(D(UIHEHT YCHIEHHs HANPSIKEHHS N0 HEHHBEPTHPYIO-
[eMy BXOLY B PeXHMe XOJIOCTOro XOAa Ha BLIXOJE.

B NpPUBELEHHBIX BLIPAXKEHUSX (HIYPHPYIOT KO3(QHUIUEHT! yCHIe-
HH [0 HAMPSIIKEHHIO, ONpEJeeHHbe B PEXHME XOJIOCTOro XoAa Ha
poixone JJOY. Kaxk mpasmio, 3TH MapaMeTpel U3MEpSIOTCsS NpH HOMH-
ganpuofi Harpyske Ry (Ky woy) B NPHBOAATCS B NACIOPTHBIX MAHHEIX
Ha MHTErpaNbHble MUKpocxeMbl. IIpy 5TOM MOXHO yYHTHIBATD HX BSaH-
MOCBSI3b:

KU=(1 ‘l‘—l%'&) Ky o

H

OnHaKko cjeAyeT UMeTh B BHAY, 4TO peanbHBIH pasdpoc S3THX mapa-
METPOB BO MHOTO Pa3 NMPEBOCXOAHT OTJIHYHE sHauyeHyus KosdhHIHeHTOB
VCHJIEHHST, OTPEJCTEHHbIX B PEKHMAX XONOCTOTO XOJa HIH HOMHHAIL-
HOH HATpPY3KH. .

W3 suipawenni (1-12) — (1-14) cnenyer, YTO BBENEHHbIE g-napa-
MeTpbl HEeCyT CYLIRCTBEHHYIO KauecTBenHylo uH(popmanuo. ITapa-
MeTpsl @11, &z2 XAPAKTEPHSYIOT SKBHBATIEHTHbIE BXOLHEIE [POBOMH-
MoctH LOY 1O MHBEPTHPYIOUIEMY H HEHHBEPTHPYIOUIEMY BXOAAM.
Tlapamerpst @g1 ¥ G1z COOTBETCTBYIOT B3aMMHOH NPOBOLUMOCTH MEXIY
BXOJaMH yCHJIHTENS. TlapameTphl gg1 M gao OTPAXKAIOT KOSDOHIHEHTH
YCHJIGHHS HANpPSKeHHS JOVY no uMHBEPTHpPYIOIUEMY H HEHHBEPTHPYIO-
memy BxomaMm. VX cyMma XapakTepHsyeT mepejady JOY cundassex
BXOJHBIX HANPSKEHHH, T €. gs1 + g30 = Koy, @ moaypassocts —

It



ycpeaHeH bl KoapdHLHeHT ycmiacHns no Hampspkenmo JIOV, 1. o,
0,5 (@51 — &32) = —Ky.

Baxnoe JOCTOHHCTBO MPEAIOKCHION CHCTCMDI 11APAMETPOB CBSIZAIILY
¢ ypoOcTsoM BBelieHHs Jonyuwennii. Hanpumep, st HicanuHoro
IOV c koadpinuentom yciiens no Hanpsekeniio K COBOKYIIIOCT!
napameTpos Vi, ynx.cd)l’ Yix. cher R ]<(;:l cp YCTpCMISICTC 5T
K HYyJIO I NPH 3TOM HH OAMH H3 BBEICHHBIX g-ApamcTPOB He CTpe-
MHTCA K 6ECKOHEUHOCTH. JTO BAXKHO KaK IIPI WICACHHOM (MALHIHIOM)
pacuere ueneit ¢ JOY, Tak u npH CHMBOJLHOM apasiae.

Ha ocnosanuu ypapmennit (1-3), (1-6), (1-7), (1-12) moxmuo no-
cTpouTh 3KkBHBaseHTHylo cxemy JOY [3]. Cnemyer ormeruts, uro
HEroCpeJCTBEHHOe HCMOJb30BAHHE JJis aHAIH3a SJICKTPOHHLIX Lencit
aKBHBaIEHTHO! cxeMbl JJOY Henenecoo6pasHo no AByM OCHOBHLIM mpii-
YnHaM. Bo-mepBbIX, 9TO MOMET NMPHUBECTH K HEONpaBIAHHOMY VBeJli-
YEHHIO YHC/A MEPEMEHHBIX H COOTBETCTBYIOMIEMY MOBBILCHIIIO MOPSAKA
peuaemoli crcTeMs! ypasHeHHH. Bo-BTophiX, cocramnenue B mporecce
NpOBeJieHHsl aHajiH3a ypaBHEHHE SKBHBaMeHTHON cxembl JIOY — 310
¢axTHUECKH BO3BPAIEHIE K YPABHEHHSM, 11a OCHOBAHMI KOTOPLIX CXCMa
3aMelnieHust Gblia MOCTpoOEHaA. .

Pasnuunpie cHcTeMbl NMapaMETpPoOB, MPUHATLIC IS ONPCACIEIISE
ABTOHOMHBIX H HEaBTOHOMHLIX napamerpos JOV — muoromoniocunka,
MOXHO CBECTH X ofiHoi. Kak caepyer us puc. 1-2, toxku 1 HATIP SKCH ST
Ha momocax 0, 1, 2,3 1 0, I', 2', & cBsisannl coeylommi OueBHL-

HbIMH COOTHOIUEHHUSIMH:
Ur=Ui+Ea, Li=Ili+Tp, Uy=Us, (1-15)
]2=]é+']a2! U3= Ui;» 132 [1;

Us ypaExHeHHﬁ (1-7) u (1-15) HeTpyaHO mnokasats, uTo JOY xax
ABTOHOMHDII MHOTONMOMIIOCHHK MOXHO XapaKTepH3oBaTh CJIeLyIoweil
CHCTEMOH yPaBHEHHH B CMELIAHHOM KOOPAMHATHOM Gasuce mepeMeHHbIX :

Iy =guUs+ guUs+ g5l -+ Jal_gllEala
- [2=g21U1—l-g22U2 +g23]3+Ja2"_g21Ea1’ (1-16)
Ua:galUl+g32U2+gsa[3_.‘g31Ea'1- .

Ypasuenusm (1-16) coorBeTeTByeT rpap Komnonentos [4 ] (puc. 1-3)
B KOOPIHHATHOM 0asuce C MHHHMAJBHBIM YHCJAOM OCHOBHLIX nepe-
MeHHBIX, xapakTepusyiomux [OV. 3amensin stolt Tomomormueckoii
mozeabio IOY u ucnoassys obluiyio METOAHKY TONOJNOIHYECKOro ana-
nH3a [4], MOXHO CYINRCTBEHHO YWNPOCTHTL aHaUIH3 3J1EKTPOHHBIX
Lened, BKJIOYAIOWMX ONEPalHOHHBIE YCHIIHTENH.

Ilpu paccMOTpeHMH AMHAMMYECKHX XapaKTEPHCTHK CXeM, cofepxa-
mux OV, neobxoiumo BBOJHTE - COOTBETCTBYIOLIHE KOMIJIEKCHLIC Ma-
PaMeTpbl, XapaKTepHsylollHe CBOHCTBA -yemanTens. Ilpu sTom wacts
HJIH BCe BBEJEHHbIE HEABTOHOMHBIC NAPAMETPhl CTAHOBSTCS KOMILIEKC-
HBIMH. ABTOHOMHEIE TIapaMETPhk MOTYT XapaxkTepH30BaTh NPHBELCHHEBIE

Ko Bxofiam IOV 3. ;. ¢. ¥ TorH myMma.

v
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ACJIC}lyeT ot™MeTIITh, yto OY ¢ OAHHMM BXOJOM $IBJSICTCA YACTHLIM
cayuacM Brmouenns JIOV. Hus xapaxtepuctuxi OY 3T0ro Tina Moxuo
1COMDL30BATL NPIBCACHIINC AHAMITIMECKIIE COOTHOILCHNSI, CCJIl Tic-
KJIOWIThL YACTL 1ICPCMENTbIX, 4 TakyXKe Psiji aBTOIOMHLIX 1 HEABTOHOM-
HbIX [aPAMETPOB. : '

B Tabn. -1 NpUBCACHLI 3JEKTPHYCCKHE NapamMeTphl HEKOTOPBIX
uurerpadbupix JOY (6], Ycunurenn cepunn K816 BulloNHEHb 1O
ru6pUAHO-NIJIGHOYHOH TeXHOJOrMH H 00/1aJaloT CpAaBHHTEJNBLHO BLICOKO-
KaueCTBEHHBLIMI CTATHYECKHMH M JAHHAMHYECKHMH XapaKTepHCTHKAMH.
3aBoJILI-H3TOTOBHTEN  HHTErpajbHLIX MHKPOCXeM He B COCTOSHHH
ofiecriediTh pasHOOOGPasHEIX NOTpedH-
Tesnefl TOJMHOI HOMEHKNATYpPOH 3Jek-  J,
TpPHYECKHX IapaMeTpOB M XapakTepu- =
ctuk OY, a Taxxe CTaTHCTHYECKHMH
IaHHBIMI, OTpaxKaloUMMI pacnpejese-
HHA 3THX napameTpos. Ilostomy B Ha-
cTosilllee BpPEMs JOCTAaTOUHO CEpLe3Hoe
BHHMAHHE yjensieTcsl paspaboTKe aB-
TOMATH3UDOBAHHBIX CTEHAOB JJIsI H3-
Mepenlisl [apaMeTpPoOB M XapaxTepH- 022
CTHK HHTErpanbHbIX MHKPOCXEM.

IMoTpelnTens, ocymecrsisas BXomuoit Puc. 1-3. Tpad xowmnoncnron
KOHTPOJL MHKDOCXEM, Iofydaer Heol- JLOY —(apronomioro Miorano-
XOHHMYIO ~ COBOKYMHOCTb  SJCKTpHUe- Jociia

CKHX TlapaMeTpoB M CTaTHCTHYECKHE

8aKOHLI HX pacnpefenenns. OfHa M3 BaXHEHWHX CTOPOH 9TOH mpo-
. GneMbl COCTOHT B BhIGOpe YIOOHOH M NOJHOM MaTeMaTHYeCKOH MOJeNH
QY. Paccmorpennass mofenn HOVY obaajaer psifoM JOCTOHHCTB H
MOMKET ICITOJIb30BATLCS] NPU aBTOMATH3HQOBAHHOM MPOEKTHPOBAHMH
5/IeKTPOHHBIX YCTPOHCTB Pasi¥YHOro (YHKUHOHANLHOTO HasHAYEHHS.

Gt

1-2. CratHuecKue NOrpellHOCTH PeLaloMx ycunutenes

HernpepbiBHOE COBEPILIEHCTBOBAHHE CXEMOTEXHUKH M TEXHOJOTHH
H3TOTOBJIEHHs] HHTETPANBHEIX MHKPOCXEM OTMEaeTCs COOTBETCTBYIO-
MMM YJAYYIIEHHEM SJIEKTPHYECKHX NapaMeTpoB H XapakTephucrux OV,
a Takxe pacwupenueM. obsactell mx ucnosnesoBaHus. CymecTsyer
JIOCTATOYHO OOLIHPHOE WHCAO PaboT OTeYECTBEHHHIX H 3apyGerHEIX
aBTOpOB, MOCBALIEHHBIX BonpocaMm npumenenus OY u HecefoBaHHs
norpemnocTell pematomux ycuanrenei (PY) [7, 12, 141. Ilostomy
MIMEET CMBICJI PACCMOTPETh JIMIIL HEKOTOPble PasHOBHAHOCTH PV u nx
cTaTHyecKHe, a B jajbHeflleM M AMHAMHYecKHe norpemHoctH. Ilens
STOrO aHAJIM3a COCTOMT B BBIACHEHHH COBOKYIHOCTH HamGosiee KpH-
THUHBIX DJIEKTPHUECKHX TapameTpoB OY, OrpaHMYMBAIOUIMX TOYHOCTD
psifa GYHKIIMOHAJLHBIX YCTPOHCTB. :

"B HacTOsIIeM pasiesie OCHOBHOE BHHMAaHHE YJeNsercs onpejene-
HHIO CTATMYEcKHX rorpewHoctell PY ¢ pesucTHBHEIME uensiMH ofpar-
HOM CBA3H, CPENU KOTOPLIX MOMNKHO BLIANHTH TPH IPYMIB YCHIHTENEH:

- 13
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HHBEPTHPYIOUYIE, HeunsepTHpyoue i guddepeniansuse. Ouuoil 13
cocTaBasAIoNY norpemroctn PY snsercs omnGka, oGyciaoB/cHuast
OTJINYHEM PeaIbHOro Koa(duuuenta nepegaun or ifeansuoro [14 1.
Kpome 3Toro, npi OHpe/IeNeni cTaTiyecknx norpeiunocrefi PY teol-
XO[UMO YUITHIBATL CABHI I Jpeii BLIXOJHOrO HYJst HOJ JAeiCTBHCM
Herounnkos ementennst OV

Awanuz oBobmennoil cxemnl PY (puc. 1-4) cssan ¢ uemosib3soBa-
pueMm Matemartiueckoll Mopesn JOVY, paccMOTpeHHON B npebILyHLCA
pasjeie. l

BriparKerHe, onpejessiomee CXeMHyIo GYHKIMIO [epefaul BXoAHord
HanpsikeHuss uHBepTHpYIOWHM PY  (E,, =0, Y, = /R, ==
= 1/Ryy1 + /Ryys = Y1+ Yine), MOKET GLITH MOAYYEHO peile-

" A}; oo+t A Yy
s+ Yyguy —
Egyn @ ol
o e 12
T o |
- @ a N
oAty AL
£ [
] " e e .
(3. ey ™ - > )
4 d \\\,“‘/‘}. / Gt Vyray, Fu
[y T N 4
i Rar 1 > %,
Lans T[,;z Az | Uy Unsii [‘] R
X‘l‘ .

e

Rup+ ARy Y

Pue. 1-4. -OGoGmennas cxema Pemiaoulero: yCHJAMT JAd 1 ee CHl-
wansuLil rpad

HHeM o6obuenHoro curansHoro rpaga (puc. 1-4) m mpusepeHo X cae-
LYyIOULEMY BHIY:

’Ku . UBL\XX :_:K 1‘+‘ aRo c TU (1 *’}“ ](]_ BI;IX)" ‘ (1‘17)

4 Epxr - O™ 148Ry 14+Ty
rie , )
: , Uspux. Ro.c ‘ AR AR
K ' i sux. mn . Noc 6R - 0. ¢ 8 — i
k4 Hg Eux 1 ’R“ :" & [R) Ro. R ’ l ‘ " R"( 4
Ty=KusKulo o Kisuss — o (1 4 )
S st utto. o 1osx 55 T KuoRo.q 1 Yor - an b )
- Usnx. | - KyY
Kygms —-douxx g (1 + ) Ky ne
? PRE Uspx - 2K e, cd Koc. cd (Yuu 4 Yox, cd)iz) ’
Ku= WIT% = (1 4+ Ryu¥u:s) ™%
e DHIX: ¥ s i ‘
i Yn."a:""" Yx;"l”‘ Yo.e (YuYaxe)

Yo ot Yt Yoxss '



Vv . v Y (Vi |- Y (‘l])‘_’) -
el } wx et 1ot SR CO
Vi l Vi { Yix. ch2
IN {1 ' ) _ WY“. o Y+ Vg, cha
o0 . . , N T T — .
[ s Yoo Yy Y, Vi 1Y |- Yyx. che

B pnipamenun (1-17) K0 wosdennuenrr nepejadn no Hanps-
KeHo nAcansioro nsepripyouero PY; Ty — netiesoe yeltenue
no nanpssennio PV, 0R -, SR, — ornocirenuuptit pasdpoc conpoTHBIIe-
nnit pesneropon R, o, R, o1 nominanvunx suadenuil; AR, ,, AR, —
A0COMOTHBIC  OTRAOUCISL COUPOTHBIACHI PE3ICTOPOB OT HOMHHAJb-
HBIX AR, Ay, - KOAQHILICHT, YUNTHIBAIOWHI TPAMY0 nepe-
4AUy DBXOJHOTO HAMPIDKCHIST 110 uensaM oOpaTHOli CBASHM Ha BHIXOA,
Ky 5, — atcomoTnoe snaucniie SKsIBaJIeNTIOr0 KO3(pdUIHEnTa mepenadn
uanpsorentst Uy B peasiive Xo10cToro xoja Ha Beixofe; K, — Koad-
duuenT uepesaul BHXOMAIONO HanpsiKelis ¢ y4eToM peanbHo# Ha-
rpyski PV V)~ sKBHBASCHTIAN TIPOBOAIMOCTb HATPY3KH; Y, 5, —
IKBUBANCHTIAN BXOAIAST NPOBOJMMOCTL MCXKJLY HHBEPTHPYIOLIMM BXO-
Jom JIOV 1 obueit minmoit; K, — xoapduiuent ofpaTtaoil cBssu
BLIXOJTOFO  nanpsukentst ¢ unpdepenniansipiM - sxofom  JOVY;
Ugax. wa - BUIXOABOC  nanpspkenue  wpeansioro PY; Ug,, « — Bbl-
xojoe nanpaacnie PY n pemKiMe XoaocToro Xoaa Ha BHIXORE; Ry i
Ry, e - CONPOTUBACHIT PCIHCTOPOB, MOMKJIOUCHHLIX K HEeHHBEpPTH-
PYIOHICMY  BXOJY.

Coornometist st KoadpiuLieitos nepejau, BXOAJUHX B BLIpaxkKe-
e (1-17), mMoxkno cyuiecTsenno yrnpocTiTh JJ8 TUMOBLHIX YCIOBHH
paGoTnt nasepTHpyouLix PY npin paccMoTperul cTaTHIECKOTro peXiMma
paboTrl, a TAaKIKC B CPaBUNTEABHO NH3KoyacToTHO# obmacta. Tak,
NPH BLIIOJIICHIT YCAOBHIL

[\,U \> 1<(:(|) = IX'U[\,’E)—CI. cthoy Ro. c >> Rlll Rnx- ch2 >> RHH’
Rux‘ chl >> Rnx ‘I‘Rnu (1'18)

MO2KHHO 3anticaTh:

Ty =Kyl o Kyy =Ky, K g (1 Rumxyu)—i’

Y Y Ryx
K = €“e w - e
T YooYl Yo Yuxb Vi Roxk Run +
% (1 4+ Ra.c + Ro. ¢ >_',1 , (1'19)
Ry Rox - Ruu
|  Roux (Rox + Ru)
Rnxla = Rnx + Ry Kl max ¥ T B}QXUR:.XcRnx -

IHa ocuopaunn supaxennit (1-17), (1-19) necsoxro onpeenuTh
OTHOCHTCDLUYIO NOrPEIIHOCTh Kos(@HuHenTa nepelayl HHBEPTHPYIO-
uero PY, o0yc/ioBIGHHYIO HEHACAIBHOCTLIO 9JIEKTPHYECKHX Mapamer-

| i470 00 ~ L

are -
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poB JOY u pesiicropoB nent o6paTHOH CBS3H:
Kll - [<II.IU( — AI(H — UBI)IX - UDI)!X‘ njx ~
Ku. na ]<n. 1y Um,lx. ng, .
! y I
\o c 6Ru"‘ Ty + I<ll!blx= 6Ro.c_6Rn —?‘U_"“

_ Ripx (Rox ‘I" Ry)
KURO. CRBX ' ) . (1-20)

6Kn ==

B npusefeHHoe BhIpax<eHHe BBENEHH! JHIUL BeJHYHHLI MEPBOLO
NopsiiKa MaJsIoCTH.

Ananornyso — peureHue CHCTeMbl asrebpanyeckKHx ypaBHeHHIl,
NPEICTABJIEHHBIX B BHAE 000CMIEHHOTO CHrHasnbHOro rpada (puc. 1-4),
NO3BOJIAET TNONYYHTb BHIPaXKEHHE JJis Kooqncpmnema repefayd no
HanpAXeHHIo HeHHBepTHpywomero PY (E,,, =

(14 6Ryys) (l 4 RuORy - Ro. ORo. ¢ )

K"H:: inl_,_lx_::]<n RH+RO.C
1 1. 1
Epxs . (1 ‘l* GRH) (I -+ RmuaRlnu ‘,‘ RxmzaRuua )
Ruym -+ Ruug
K e 1 }_ T (l ]‘K"ubm 'l‘ chq») (1'21)
rje v .
Usnix. Ruug R
[< ) — BEIX. ML HIID (1 1. o c) ,
e 1A Enxe Ryus + Rm-xa l Ry
6Rn - ARH , 6Ro o= ARO. 4 , 6Rx-ml — ARHHI >6RH;'12 ___‘ARmm ,
’ Ry Rs. e Ruug nie
Ko x = RBHXRiH ' ~ Rm,xxRu
“BE KUssRsx (Ro. c ‘f‘ Ru) (1 + Rnuynx. c(])z) KURnx (Ro. c ‘{“ RH) ’
Yeox. chr Yox. e [ ( I - 1
— —|1+ Voy —-
Yot Yoo  Yum vt ) T
_1_ Yoy cd1 Y ex. cha )] 1
K20¢b — + 2 < Yu+VYo e + Yyn Koe. et —~—
Kuys (1 + Yox. che ) -
KU Yiu )
RyRo. R
= ?}:ﬁ:_c Ynx- chL RI‘{I{YB)L ehs — [ I“ (_R“_Ax-;-_]%;i: 'l"‘
: 1
+ R}m) ynx:l . ¢
: .qc.cq) .

B soipaxkenun (1-21) Ky, ,; — Kosddumuent nepezxaqn o Hanps -
EHHIO HJCANbHOr0 HesHBepTHpYylomero PY; K, ... — kosdbdunuent,
- XapaKTEpH3YIOWHUH NPSIMOE TNPOXOXKIEHHE BXOAHOTO HANPSKEHHA MO
LernsaM oOpaTHOH CBA3H Ha BbIXOA, Ky — K03dduIHEnT, YunTHIBAIO-
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gt oTKJoNeIe KoaipiitienTa nepefaun HemisepTHpyomero PY sa
cueT nenACanLIocT apamerpos JIOY no orouienio x cuHdasniM
BXOMILIM  Hanpuenisy; OR |, OR, ORy 1 SRy, » — OTHOCHTCNb-
Huiiit pashpoc CoUPOTHBICHIT PC3IICTOPOB OT HOMHHAMLHBIX 3HAYCHHII;
AR,, ARy ¢ ARy 1, ARy, » — aGcomotubiii pasépoc conpoTHsie-
HIT PE3NCTOPOB OT HOMINANLILIX snadeHuil; Ty, Ky, — Kosddu-
WHEHTLI, onpejieieninie B coornomennsx (1-17) 1 (1-19). Ynpomenusiit
BHJ Koa(pIenTos, BXOMSIINX B BLpaxenue (1-21), cooTBercTByeT
peinonHen o yeaonnii (1-18)

OtnocuTeNkbHas MOTPEUHOCTL KO3(dIUIHEHTa epefayu no Hanps-
XeHHIo HeHHBepTHpYIowero PY, ofycnobientas peabHbIMH napamer-
pamu JJOY 11 pasGpocoM COMpOTHBJCHHI Pe3HCTOPOB, ONMpeaensercs
CJELYIOULHM COOTHOLICHIIEM:

.

8K - Kun & Kuwoun ARy - Upux — Unux. HA
Hp o

~
=

Kun. 1 T Kunan Usuix. un
. 7‘“!’2,"17_ SRy, o —OR,) + R_ZRT"E_ (OR e — 8Rypy) —
X (OR - '“81\)11;;2) - T]U |- Rflf;:_c Y“X-C(I’I_Rﬂuynx' e T
_{1 '(7’37215’“ + R"") Yo mml. w 1<UR:TE;ZT+RH>‘ (1-22)

Wz pwipamenuit (1-20), (1-22) crnegyer, u4To OfHA M3 OCHOBHBIX
COCTABJISIIOMWIX IOrPCIIHOCTH  KO3((HUHEHTOB Nepefadd CBsI3aHa ¢
rny6HHOM oGpaTHOIT CBsI3M, T. €. CO 3HAYEHHEM NETJEBOrO YCHIEHHS.
Bausinue npsaMoli nepeflayll BXOAHOro HANPSMKEHHs 110 LenaM obpaTHol
CBI3M HA BHIXOX B paccmaTpliBaemblX Bujax PV, xak mpasmio, cka-
abiBaeTcsl HesHayuTenbHo. IIpu paboTe B HeHHBEPTHDPYIOMEM peEXHME
06bgHO TpeofiajalouiMH CTAHOBATCA MOrPEUIHOCTH, 06yC/IOBIECHHbIE
KOHEUHBLIMH 3HAUCHHAMH Koo oy Rux.op1 B Rux. o2 Y8 cOOTHO-
wenusa (1-22) Taxxke BIMO, UYTO JJIsi MHHUMHM3AIUH BIHSAHHS BXOZ-
HBIX CONPOTHBACHHI A5 CHH(ASHBIX BXOAHBIX HANpSAMEHHH Ha IIO-
rpelIHoCTE HeHuBepTHpyloniero PY HyXHO BHOHPATb

__RuRo.c ]
Rl”l R" _+_ Ro,c ‘ (1 23)

Cnefyer OTMCTHThL, YTO HCHNOJb3OBAaHHE AJIST OLEHKH MOTpeulHo-
crell TOJNBKO CPEGAHHX 3HAYEHHH BXOJHBIX CONPOTHBJIEHMH IJI CHH-
dasmbix Bxomuuix Hanpsukenmi (em. TOCT 18421—73, 19799—74) Bo
MHOPHX CJIyyasix HEIpaBoMepHO, TaK KaK 3TH CONPOTHB/EHHS, Kak
NpPaBHJIO, HMMEIOT GONBIOH! OTHOCHTELHBIA pasépoc, H NMpH CpaBHH-
TebHO BLICOKOOMHLIX PE3HCTOPAax LenH o6paTHOM CBA3H COOTBETCTBYIO-
IHe COCTABMSIONIHE MOTPEIHOCTH 006/1aJa10T GONBIIHM BECOM.
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Boipa)enre AJisi OTHOCHTEJIbIION MOTPEUIHOCTH Kos(duiiienTa nepe-

maun auddepentanvioro PY (R, = Ry, 1, Ro ¢ = Ry »)  MOXHO
sanucaTh ¢ llcrodnsosamieM coortnomeniil (1-20) 1 (1-22):
51( — 1\’;1 — 1(11. o A/\'u . Uz — Unx. 9
A KA. HA K;x. un U nux. HR
=ﬂl|ax161<u_'mnx261<llm (1'24)
rae Kll. o Upuix. iln/EBx. nT R, c/Rn — KO()pHuIeHT nepe-
Jaul IO HaNpsIKeHHIO AJs HieanbHoro audepepenumuanpHoro PV

E,y 1 = Esx 1 — Eux o — Muddepenunanpuoe (PasHocTHOE) BXORHOE
HaUpsiKeHue; MMy q = Ep1/Egc nn Max o = Eny o/ gy — OTHOCH-
TeJbHbIC 3HAUeHHs HAMpsKeHHil Ha Bxofjax AuddepenunansHoro PY.

s soiparkeHus (1-24) cielyeT, 4To B 3aBHCHMOCTH OT OTHOCHTE/ b=
HLIX YPOBHEH BXOJHBIX HanpsKeHHH Ha HHBEPTHPYIOLIEM HJIH HEHH-
BepTHpyIoWeM BXojax Anddepenunansuoro PY (mg,,, tm,, .) npeos-
JajaeT COOTBETCTBYIOWAST cocTapisiomas rnorpewsoctd. OueBHAHO,
cootHowenne (1-24) ynobHo Ansi aHanus3a TorpeuiHocreil B TeX Cay-
yasx, Korfa KOS(PPUIHCHTH Mpeq H /1o HEBEJIHKH, T. €. OTHOCIH-
TeJBHO Mal KodhdHunent nepefayd JH(PEpeHIHanLHOr0 BXOAHOTO
Hanp sKeHHsl. )

Ecnn ypoBHM cHuudasxolt n nuddepesnnanbHoll cocTaBmsionx
BXOIHBIX Hanps:KeHuit (Egy 1, Epg o) CYIIECTBEHHO OTJIMYHEI, BbIpa-
xenue (1-24) ympo6Ho npeoGpasoBaTh K CJCAYIOUIEMY BHAIY:

aKn = 0’5 (6'Ku ’l‘ 61(:111) + max. cd (‘SKH - BK}IH)i (l '25)

rae
) E . . E E 3
Myx. cd ::"M‘: Eux.p,:‘f—'Enxl—EBXZv EBx.cd)—:ﬂ—zt‘&-
BX. A

[Ipu cpaBHUTENBHO OONBIUHX KosbduuueHTax nepepaqn guddepen-
nuansHoro PY (K > 1) U COOTBETCTBEHHO. My, o4 > 1. mepBoe cia-
raemoe (1-25) B OCHOBHOM 3aBHCHT OT NETJIGBOIO YCH/IEHH:, 2 BTOPOE —
onpenensiercs napamerpamu OV 1ns cun(asHblX BXOJHBIX HANpsiKe-
Huil. B paccMaTpHBaeMOM cliyyae NeTJeBOe YCHJIEHHe MMeeT CpaBHIi-
TeJbHO HH3KOE 3HAYEHME BBHAY CHHXKeHHMA Koadduuuenta o6paTtHOl
cBsisu (K, o) TpH BLICOKMX 3HAUEHMAX Kos(pduuHenTa nmepepaun Hud-
depennuansroro PY. ‘

Kos(duuyenT ocnabnenns CHHQA3HBIX BXOAHBIX HANPSKEHMH N~

epeHIManbHOr0 PY' MOXHO TaKke ONpeJeNHTh, HCMOJb3ys BhIpaxe-

aua (1-20) 'u (1-22): -
L o) o 8Kyt 8Ky, 1
= . 0,5 = BH o~ .
Koo ot n= g1, " 8Kun T 6Ku— 8Ku 8Ky — 6Ky (1-26)

C yuertoMm BBEJEHHOTO KkoabduHenTa ocrabieHus (1426) BLIp aXKe-~
HHe JJIsi OTHOCHTEJLHOH MOrpelmHocTH Auddepeniuanshoro PY (1-25)
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MOXKHO 3aINMcaTh B caenyiouleM BHAC!

61\”“ s ey +0,h ((S[\’“ N 8[\’”") (1 - _i'_Tnx. e ) ~

Koc. e g \oc. ch. 1

= e 4 0,5(8K, + 8K,y).  (1-27)
Koc. i n
JonoNuTe bHble TOTPEIIOCTII PACCMOTPEHHLIX THIOB PY cBsizamnl
C MosiBJICHIICM BLIXOAHOIO HANPSKEHHS MOKOs I ero Apelida B pexume
OTCyTCTBHSI  BXoAupix uanpskennd (E,, ;= E  , = 0). Herpyauo
noKasaTb, YTO NpPH JOCTATOYHO GoMbWON TyOHHE OOpPaTHOH CBS3H
(Ty > 1) casur n gpefid BLIXOAHOTO HYJSI CB3aHH C ABTOHOMHBIMH
napamerpamit JIOY cuenyiomum o6pasom:

UO BLIX + AUO BBIX ~ (1 + j;::_::) Ea1+ Ro. cJal_‘

1

—(1 e Rl (1:28)
Ry
rue E v Ju1, Jg2 — aBTOHOMHLIC IaDAaMCTpPLI, B3aHMOCBSI3b KOTOPLIX
¢ snexTpHuecKumu napamerpami JIOY orpaxena COOTHOIIEHHSMH
(1-6). :
Econ Boimogasierest yeaosne (1-23), To BHIXOZHOC Hanpsixenie
IMoKoss H €ro HecTaGlJIbHOCTh NCPECTAIOT 3aBHCETh OT 3HAYEHMs N

Ipeiia CPCJHEro BXOAHNOro ToKa: .
4 4. Ro.
UO BEIX (1 -+ 13 ) ) EOM 'I‘ ROAc A l [nx,

n

AU g = (1 725 ApBout Roo A3 (%), (1-29)

Yeaosue (1-23) aBToMaTHUecKH BHITOJHMCTes: AAs AuddepenmH-
aNbLHOro BKJIOUeHHs PVY.

TakuM oOpasoM, NPHBEICHHLIE BLIPAXKEHHA IO3BOJSIOT OUECHHTH
CTATHYCCKHE IIOFPELIHOCTH PasjHuUHBLIX pasHoBHAHocTed PY ¢ pesu-
CTHBHHEIMH IEnsMH o0paTHOH CBSI3M M TEM caMLIM BHIOpaTh Haubosee
MONXOJSINYID MHKPOCXEMY JMJIsl DPCATH3ALUHH KOHKPETHOTO (DYHKIHO-
HaJLHOTO ycCTpoficTBa. Y3 npuBesenHoro awanuza CJeLyeT BLIBOJ
0 HeoGXOAHMOCTH COBEpLICHCTBOBaHNS xapakTtepucTHk JOY maa cuu-
(asibIX BXONHLIX HaNpsi?KCHHIl, KOTOPLIC OrpaHHYNBaIOT MHHUMATLHEIH
YPOBEHL CTATHYECKHX IOIPCIUINOCTCH HEHHBEPTUPYIOWHX H AuddepeH-
pHansuex PY.

1-3. MepexoHbIe XapaKTePHCTHKM
peuaowmx ycunmrenet

TeHaeHIMST MOBLILICHHS OLICTPOACHCTBHS I AHHAMUYECKOH TOYHOCTH
pPasHoo6pasHLIX (PYHKUHOHAMBHBIX Y3/0B H CHCTEM, BBUIOJHEHHBHIX Ha
ocHoBe QV, TpeByer HenpephsIBHOTO YyYLIeHHs AHHAMHYECKHX CBOHCTB
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ycugurenefl, OpHofi 113 OCHOBHBIX XapaKTEPHCTIK GLICTpoAeHCTBH S
PY saBnsietca Bpemsi ycranosJerist (tyer), KOTOPOE ONpemenstercst
HaHMEHDLIIHM 3HAYEHIIeM BpPEMelI, MOC/e HCTCUCHIISE KOTOPOro BhIXO0JL-
HOoe HanpaxeHiie PY BXOAHT B 3aaHHYI0 301y OTHOCHTENLHOI OIHOKIT
YCTaHOBJICHHST &, T. €.

g > | Usix (£ = tyer) — Uppix (0) | .100%. (1_30)
[ U poix (o0) |

Kax npaBmiO, BpeMsi yCTAHOBJEHHS OLEHHUBACTCS JJif OTHOCHTENb -
HBIX OLIHGOK £, JeXKamux B npefenax 5—10%. Ognako cpaBEHTeIBHO
GOJIBLIOH KPYT MPHK/aJHBIX 3aJay CBS3AH ¢ HEOGXOAUMOCTBIO I1OJY -
YeHHs] MUHHMAJNbHOTO BPEMEHH MEPeXoAHOTro npouecca PY mpu pechMa
ManelX omwnbkax ycranoprenus (0,1—0,01%). B rtakux caywasx
TpelyeTcs JeTalbHOe HCC/eJOBAHHE NEPEXOAHKIX XapaKTepHCTHK PY.

Ilpu mocratoynom samace ycroiignsoctn PY cymiecTsennoe Bospa-
CTaHHEe BPEMEHH YCTaHOBJIEHHS BLIXOAHOTO HANPSIKEHHS MOMET GBITD
BLI3BAHO TIOABJEHHEM B MEPEXOJHOM NpPOLEcte cafo 3aTyXaloliHX
COCTaBJISIIOLINX, AaXKe BechMa Mansix no amnintyje. OfHa 13 OCHOBHLIX
NPHYHH, BLISLIBAIOMINX 3aMEJICHIIOE YCTAIIOBJICHIIE BEIXOAHOTO HATIPSI-
XKeHHus1, o0yc/IoBICHA IaHyHeM JAimnoJeli ¢ Maoll Lo, T. e. GAN3KO
PACTIONIONKEHHBIX TP HYJb — NOMIOC, B nepefaTodHol ¢gyukumuu PY
[9, 17). Iosnenne Aumoseil CBA3AHO ¢ MSIOMAMIT (namenenneM Ia-
KJIOHA) ACHMINTOTHYECKHX JIOTAPH(MUUECKHX aMILTHTYIHLIX YAaCTOTHBIX
xapaxrepucTk (JIAUX) nerseoro ycuienns PY B o6iacTu HUBKHX
H CDeRHHX YacToT. :

HauGoiiee ocTpo aTu BONpPOCE! BCTAIOT NPH NMPOEKTHPOBAHHM M TIPH-
MEHEHHH TPAHSHCTOPHBIX ONMEPALHOHHLIX yCHIHTesel. Boasmoll pas-

~6poc mapameTpoB aKTUBHEIX 3/IEMEHTOB M HX CHJIbHAS TEMIepaTypHast

8aBHCHMOCTb MOTYT HapywaTh TOYHOCTH COIVIACOBAHMS OTHENBHBIX
yuactkos JIAUX xosbdunuenta ycwaeHus: no HampsKeHH0, GOpMH-
PYeMBIX HECKOJbKHMH KOPPEKTHPYIOIMMH NEeNAMH. AHaJOrHUHbIE
pe3yabTaThl MOTYT HMETh MECTO IIPH COIJIACOBAHHH HECKOMBbKHX KAHAJIOB
ycunenus QY. T

IlosTomy npu cuHTe3e M pacyeTe KoppekTHpylOmHX uenell OV,
C ONHOH CTOPOHBI, HEOOXOIMMO OLEHHBATh BIHUSHHE DACCOTNACOBAHHSI
-OTAeMBHBIX yyacTKOB JIAUX na yBenuuyeHHe BpeMeHM yCTAHOBIEHHS,
a C JApyrod CTOPOHEI, CTPOMTH KOPPEKILHMIO YCHAMTENS TaKuM oGpa-
30M, UTOOb! CHHSUTh [0 HYXKHOH aMIIUTYAR MM HCKIIOYHTb NEHCTBIG
cnago 3aTyXaloWUX COCTABMSIOUIMX NEPEXOLHOH XAPAKTEPHCTHKH.

B npensinymmem naparpage npuBesieHs TOUHLIE BHIPAXERHUS, ONp ee-
JSIOM e KOSDQUIHEHTE IepeNayH 110 HANpAkeHuio PY ¢ pesHcTHBHEIMIT
UensMH OCpAaTHOHM CBsi3H. BBelleM B DacCMOTpEHHE HHEPIMOHHOCTI
xapaxrepuctuk OY. Ha nepsom aTane analusa mepexofiHEIX npouec-
coB PY npeneSpexem BausnneM Kos(ouumentop K maxs N2 puxs
Kooy B -Boipaxenusx (1-17) u (1-21); JeficTBHe KOTOphIx TPOSBJISI -
eTcsi B OCHOBHOM B BBICOKOUACTOTHOH ,ofnacTu. Torfa BBIXOMHBIC
HanpAMKEHAS MHBEPTHDPYIOUIErO H HEHHBEpPTHpYIOmlero PY 6es yuera
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pasGpoca COMpPOTHRJICHIIL DC3ICTOPOB  ONpeesioTes CJIELY IOLHMHE
NPHOIKEHHLIMIT COOTHONICHTTISIMIIL

) T - T .
U'”‘ = Y ku.n Em ’ U .

P 1 + TU A~ pxl Unmx 1 -+ TU I<IIH~ H}ILEBX‘Z’ (1 31)

e Ky ™= — Ro.o/Ruy  Kiyyy = (1-F Ry o/R,) Ry of (R 1 +
H Hu 2 Hi 1

- R"" o) — Kosqxppmucn'rm NEPC/iayl Mo HANPSIKEHUIO HAeadbHLIX PY;
Ty — NENICBOE YCIWICHIE 110 HaIPSIKEHHO.

Ecsnn BBeCTH sKBIBaNCHTHOC BXOAHOE Bo3fekicTBhe Uy, ,, pasHoe
BLIXOAMOMY HAanps:KCHINO HieanibHoro PY, To piis asToro curuana
PY moeT paccMaTpHBaTLCS KakK NPOCTas BOCHPOM3BOASALIAS CHCTEMA
HAH cHCTEMa ¢ efuUHuHOll ofpartHoli cpssbio [141]:

Ty

Uppx = Tm

Unk.s=WyUpx. o (1-32)

rie W, — nepeparounas ¢yuxuuss PY L5 9KBHBAJEHTHOTO BXOZ-
noro poaaelictsua U,y 53 Uy o = K, nEpx 1 — Hanpsxenwe ais
unseprnpyiomero PY; U,y == Ky, yiEpx » — HanpsikeHHe [as He-
nuseprupylomero PY.

OcHoBILMI XapaKTePICTHKAMI, 110 KOTOPLIM MOXKHO CYAHTL O CTe-
nenut yeroilwnmoeri PY 11 €ro JIMIaMHUCCKHX BO3MOMHOCTAX, SIBAS-
10TCH  HICPEAATOUNAsT (DYHKILIST NCTJICBOrO YCIICHHS

* (g T-a¥s a2 ae .. 4] .o
Ty Ty A2 7, - | = Iﬁa»"fs , n>m (1-33)
B* (s) Lp bys+ by - - - o+ bps”

U nepefaTouniast Gpynxuus PY sl 5KBHBaJEHTHOTO BXOAHOTO CHTHana

Ty (s) TyAd*(s) - _w As) _

I+ Ty B*©)+TuA*e)  ° Bl

__ 1 ays - aps? + . . . - aps™ 3
) o W‘f 14 by bos® 4. ..+ bps™ (1:34)

rie Ty, Wy — xapaxtepueTuki PY Ha nocTosHHOM Toke (0 = 0)
s — KOoMIeKcHast mepemennas; A (s) = A% (s), B(s) = [B* (s) +
+ Tyd* )1/ -+ Ty). .

B xauecTne THIIOBOrO BXOMIOrO CHrHasa, [0 XKOTOPOMY MOXKHO
CYAHTH O COGCTBEHHOM H3MCHEHHI BBIXOMHOTO HaNpsXKeHUusa PY, Bhibu-
paercst ckaukoobpasuoe poaelcrsue. Tak Kak NPHM PacCMOTPEHHH
GuicTpojielicTBHSI PY ¢ pPeSHCTHBULIMH LENsAMH OOpaTHOH CBASH KO-
sQOHIHEHTL nepeaur npeanbhnx PY 6esplHeplHOHHL!, TO BBEACHHOE
SKBHBAJEHTIIOE BXOJHOC Hanpaxenue U,, , B HeKoTopoM Macuirabe
COOTBETCTBYCT HMIYJILCY IIPSIMOYLOJBHON (QOPMEI, NOJaBAaEMOMY Ha
Bxog, PV.

Jast nmonmywennst MHHUMAJBHOIO BPEMEHIl NEePEeXOAHOro mnporecca
PY npu cKkaqKoo6pasHoM BXOIHOM BOSAGHCTBHH NepejaTouHas. QyHK-
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1M METICBOro yeuenst BhGHpaeTes COOTBETCIBYIOWEH (PYHKILI
anepHojHueckoro ssena mnepsoro nopsyika [171:

Ty() =—1Y (1-35)

--1ys

B atom cayuae nepegatounas Qynkuis PY

Wy () = —Y—, (1-30)

L4

1 - TepS

rAie T, — MOCTOSIHHAS BPCMEHH, COOTBETCTBYIOMIAs yacrore ‘cpesa G,
JIAUX nernesoro yciieHns PY, HMeeT eAlIHCTBEHHLI noJgioc Sy =

. = —1/tt = — " . OTHOCHTENL"
1Ty (Feolf cp P
T, 1I0€ BPEMST YCTalOBJEHHA
¢ 100 -
s I —— (1-37)
N \40ab/aex ep &g
A 0

ve

LI 3011 OUIOKI &, Jexateil
B npegenax  10---0,01%, nmeer

100N
=20n6/80x | \\

|
Ton T |~ R CAC/YIOMHE 3UAUCIIITS:
|
'{ | ¢y % - - 10 5 1 0,1 0,01
SR SV . W /T o o 2
L b N el 2,3 3 4,6 6909,

JIAUX nerneporo  yeuaeniist

Puc. 1-5. AcmmnroTnucckue JAUX  PY, COOTBETCTBYIOLLAS] PACCMO-=

YacToTHOI NepeAaTOuHOil (]»ymm'un TPEHHOMY —CAYYalo, MpHBEACHA

NeTJIEB0ro yC}‘IJl(*:‘];I]?rY(ImpﬂCLU(UOI.U,C[’O yen- Ha pHC. 1’.5 (KpIIBaﬂ‘I). B npaK~

THYECKHX CAyYasix ! acHMITOTH-

yeckne JIAUX MOryT MMeThb H3JOMbBI B OOGJACTH CPEJHHX M HH3KIIX

wacToT. THMOBBIE BAPHAHTLI TAKHX XapaKTepHCTHK TaKXe IOKasallbl
na puc. 1-5 (kpuswie /I u II1]).

Uasectro [9], yTo AN ONHOKOMTYpPHOIH 3aMKHYTOH CHCTEMBI HYJH
nepejaToyHo (QYHKIUI TNeTIEBOTo yCHJIeHHA, o6ycloBJHBAlOLilE H3-
Jomel acumnToTHyecko#t JIAUX T, (jw), 6aM3kdM K mojiocaM Iepe-
JaToyHol (yHKUHH 3aMKHyTOro ycuautens Wy (s). Moaynu astix
"NOM0COB CABHHYTH OT Touek nasoma JIAUX Ty (jo), cooTBCTCTBYIO-
IHX HyJSM, B CTOPOHY aCHMIITOT C HeYeTHbIM HakiaoHoM — 7 20 1 3/xeK,
rre n=1, 3, ... .

HOas JIAUX nernesoro yeunmenust /1 tuma (puc, 1-5) Momyan mo-
Jioca 13,_2| aia W, () nexuT Jesce MORYJs COOTBETCTBYIOMCI'Q
Hyas s, = @y a ans JIAUX T, (jo) II] tina |s ;| HECKOJILKO
NMPEBBIIAET BEJHYHHY |8),4| = @, OueBupHO, 4YTO IlepefaTouHLIE

dyuxuun PY Wy, (s) B paccMaTpuBaeMbIX C/y4asx BKJIIOYAIOT JHIIONL.
Bropete nomtocsl nepepatouHnix Gynxuuit PY JI u 11 Tanon 6auski
no mopymo K gactore cpesa JIAUX nemieBoro ycHaeHHA: |s,,| =
= | 8y5| = @, -
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F” TakuM o6pa3oM, Tpl cKaykooOpasHOM BXOAHOM BO3ZelCTBHH
Uy o (O == U, , 1 ({) nepexopnniit mpouecc Ha Bbixofe PV pkuio-
yacT MCAJICHIIO 1 GBICTPO 3aTyXaloLLIC COCTABASIOULHE:

Unhxx (/) = WUU (1 —]ﬁAm-keSLKt I AG-keSQ-kt);' k: 2, 3. (1-38)

Ecni snavenne A, cnaGo saTyxalomefl cocTabisiomeli nepexoi-

Hoil XapaKTepuCTHKH NpEBhILIACT 30HY OMHMOKH YCTAHOBJNEHHS, TO MPH
OLIGHKE BPeMeHM YCTAHOBJIEHHS MOXHO NpeHe6peub OLICTPBIMH COCTaB-
JISIOILHMIL ITepexofHOro npomecca. Toraa OTHOCHTeNbHAs TepexofHas
omGKa MOXKeT pacCMaTpHuBaThes B CJAEAYIOMEM BHAE: :

_é_g_ﬁﬂ‘—g—)— — Unpx (8) — Upux () —
Upuix () U nix (o0)

nx.»2

Unmx (t)—WUUax.s A S1.pt
= ~_~ | N 1’
WUUBX. 3 u-k ( 39)

Kax mnoxasano B pabGore [11], A, — 3Hauenne cnabo 3saryxaio-
meil cocTapjsiomiefi TEpexXofHOoN OWHOKH — MOXKeT ObITh JOCTATOYHO
TOUHO onpejeneHo 0e3 OTHICKAHHS MOMIOCOB Ha OCHOBAaHHU H3BECTHRIX
repeaTouHbix_ pyuxuns Ty (s) (1-33) win Wy (s) (1-34) u sHauenns s*:

AU[)I,IK_(_Q_ ~ AMes"‘l —— A0 (s*) B (s*) es*t ~
Ugmx () §* [B(‘)v(s"‘)]2
Bt g4

Tys* [A* (s*)](l)

rie AV (SN = EA* (sN]", B™(s') — smauenus nepsbix mpows-
ponuslx A (s), B (s) ans s = s*. Ilpu BeiBofe Bhpaxenus (1-40) mpen-
moJiaraeTcs, YyTo 3HAUEHHe METNIEBOT0 YCHIEHHs Ha INOCTOSTHHOM TOKe
T, muoro Gouapue efunumel, T. e Wy =~ I. ‘ ‘ -
PaccMOTpHUM MEPeXOAHYI0 XapakTepHCTHKy PY 1as nepejaTodyHOH
bYyHKIHK neTaesoro ycuienus [/ tuna: o ‘

 Ty(4) |
Ty()=—ulrtm) = 1-41
0= e+ w9 (-4b
rue 'cl=aTU~c;p, ;r2=—aTU21::p, TS=TU2-c;p, 'c;p=1/m;p, a=00,=

= T,/Tg — OTHOCHTENbHAs IWIMPHHA yYacTKa C HYJEBHIM HAKJIOHOM,
0GYCJIOBIEHHOTO HMSJOMAaMH aCHMITOTHIECKOH JIAUX Ty (jo); Ty, —
BHICOTA M3JIOMa, paBHAas MOAYJIO ACHMTOTHUECKOH JIAUX Ty (jo)
Ha 4acToTe .. : :

IMocTostHHEIE BPEMEHH, BXOAsUKe B Bhpaxenne (1-41), onpenesen
yepes xapaKTepHEIE TOUKH ACHMIITOTHYECKOH JIAUX Ty (jo), T. e
yepea BpicoTy HajoMa (Typ), OTHOCHTEILHYIO IMPHHY YHaCTKA H3- .
MEeHeHHOTo HakJoHa (@) U YacToTy cpesa (co:p). 310 1Mo3BOJISAET B KaJb-
HelllleM CBA3aTh KAuecTBO MEPEXONHOIo npouecca ¢ OCOBEHHOCTAMH
JIAUX meryieBOTO YCHJIEHHS. '
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HpuGmpKennsie BoIpaXKEHIst  JYisl  OTHOCHTCALIION  HEPEXOIOl

OLIHOKH
hAU_MLQ_Q;_j_.L_(l__L) exp [ — i_,:_ (1-42)
Upux () Ty. a aTU:'!TL:p
H OTHOCHTENLHOTO BPEMEHI YCTAHOBJICUIISI
. 1 | .
_tl“"_maTwln[ 00 ( -—-—)1 (1-43)
Tep T v a /]
MOHO TOJYYHTL> H3 COOTIHOWIEHI (1-39), (1-40) nmpr s"==8],=
* .
=—1/12=—~1/(aT02rcp).

AHalOTHYHLIM TNyTeM MOMKHO TOKA34aTh, YTO JHJs NEPEAATOUHOI
GyHKIMK TeTieBoro ycudenus [/1 Tuna

Ty()=—1ultmd) (1-44)

(L4 78) (1 - Tas)
rie v ="Tyrla, ty=aT g, =T 1, a=0/0,=17/1,; T, ‘
BLICOTA H37I0Ma, paBHas mopyJqio acumnrorigeckoii JIAUX T (jo)
Ha YacToTe W,; MEPEXojHas oumbKka H OTHOCHTEILHOC BPCMsl YCTAHON-
JICHHST OMPEENSIOTCST CASAYIONIIMII T HOMIKCHHLIMII COOTHOUICHIISIMI S

s L (1 Lyl t
Ugux (00) Tys a T rraT ’

ol

UBTcp . (1-45)
t);c'l‘ zTUsln[ 100 ( _J—)]
Tep &l us a

Bripaenns  (1-43), (1-45) cnmpaeesnmesl  npw Tur << 100/,
B npoTHBHOM cayuae caa6o saTyXaiollie cocTaBASIOLINE JEKAT BHYTp1
30HBI OWMOKH YCTAHOBJEHHS, M BPEMf YCTAHOBJIEHHS NepexofHOro
npouecca ompefensieTcst OBICTPLIMH COCTABJSIONMMH, T. €. COOTBET-
cTByer cooTHowenuwo (1-37). Kak mnoxasamn pacgersl Ha 1IBM, no-
TPEIIHOCTD B ONpPEeJCNeHHH BPEMEHU YCTAHOBJEHHS MO BBIPAXKEHUAM
(1-43), (1-45) mpu CpaBHHTENBHO MANBIX Ty, =5 100 ne npe-
pbimaer 10—20%, a mpu 7'y, > 100 mOrpemHocTs CTAHOBHTCS MeHb-
weit 2—3%. - '

H3 paccmotpenus npusefennsix ma puc. 1-6, 1-7 xpuBLIX caenyer,
ITO BpeMa yCTaHOBJEHHs PY mMoXeT BospacTaTh Ha HECKOJADLKO [10-
PALKOB IO CDABHEHHMIO C TeM BPEMEHEM, KOTAA NepefaToynast GpyHKIus
NIETJICBOTO YCHIEHHS COOTBEICTBYET DYHKIHMH anepHONIHIECKOro 3BEHA
IepBOro nopsifka. BpeMst ycTaHOBMEHHS NEPEXOAHOro mpouecca B cy-
INECTBEHHOM CTENEHH 3aBHCHUT OT 30HBI OTHOCHTENLHON OLIHGKH ycra-
HOBJIEHHS, TaK Kak «3HaueHue cnabo saTyXawmiel COCTABJISIOmEH
npH ¢ == 0 COMSMEpPHUMO ¢ aBCOMIOTHEIM 3HAUCHIEM 3TOH 30HDL, ITosromy
AJIsl IEPEXOJHBIX XAPAKTEPHCTHK C 3aMEIVICHHBIM YCTAHOBJNEGHHUEM Bbl-
XONHOrO HANPSKEHHs! BPEMS yCTAHOBJIEHHS, ompefeenHoe xig 10%-
HIH 5% -HBIX B0H OTHOCHTENLHOH OWIHGKH, MOIKCT He OTpaXkaTh CyIle-

CTBa INEPEXOAHOrO npouecca BBHAY TOTO, 4YTO MaJ/ble MO 3HAYEHHIO
»
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MEVICHIIO 3aTYXAIOULIC cocTaBAsIOUHe, KaK NPABHIO, JIEXAT BHYTPH
3THX 301,
b+ Jlast npHBCACHULIX  3om owHOKH (g, = 0,1 -+ 5%) xapaxrepeH
MaKkclIMyM OTHIOCHTCJILIIOrO BPEMEHH YCTAHOBJEHHS B 3aBHCUMOCTH
OT BLICOTLl 11310Ma acuwmnroruyeckoit JIAUX mneTneBoro ycuieHus.
10 O6HICHICTCS TCM, WTo 1O Mepe BospacTaHus Ty, yMeHbIIAIOTCH
crenenp 3aTyXauus (AyJin, 0 nosiioc npHOIHIKAIOTCs K -Hayamy Koopjiu-
HAT MJOCKOCTH ocolnix Touek W (S5)), a TaKXKe 3HAUEHME MEJJIEHHO
3aTyxaloulci_CoCTaBsisiouiell _(coxpauiaeTcst paccTosiHie MeXLy HyJaem
H TOJNIOCOM, T. €. YMEHbIIAeTcst

e [T1 L DTN IJIHHA JHIONA).
w [T v \ Ha ocHoBanuM COOTHOIIEHMH
10°f-- T \ (1-43), (1-45) HeTpynHO MOKa3aTh,
I (Wi
S
2402 N <
310 A \\ % - ,/_.--\
4’y YA ¢ =
A \ ’ \'\ E= %4 ZadlAN
10 \- \1 100 2\ i
{"‘a‘i t
5 u AN L
nas \ { P -é:.'\ }(40,5/.,‘ Terors
Al -H I = INY
| 27T DA
Lyt | W ™
Y ] y ) Emmimn|i|
7 Fo il = ot
il SRR
2 ; - N S|S5%
L300 S 0T T 10T 100 T A A R L "
Puc. 1-6. 3aBHCHMOCTL OTHOCHTEJB- Puc., 1-7. 3aBHCHMOCTHL OTHOCH-

HOTO BpEeMEeHH YCTANOBJICHUS OT MO-
LyJsl NMeTJeBOTO YCHJIEHHSI Ha yacToTe
wanoma JIAUX I/ Tuna (criyowsse au-
HHH ~ COOTBETCTBYIOT OTHOCHTENbHOH
mWHPUHE YyYyacTKa H3MEHEHHOTO Ha-
xiona a = 10; wrpuxoBble —a = 4;
NYUKTHPHBlE — @ == 2)

TeJBHOIO BPEMEHH YCTAHOBJEHHS
OT MOAYJS NETJEBOrO YCHIEHHS Ha
yactore Haaoma JIAUX [I] tuna-
(cnuTowHbBle JIHHHE COOTBETCTBYIOT

OTHOCHTE/NbHOH ILUMPpHHE yuacTKa
H3MEHEHHOTO HakJoHa a<= 10;
WTPHXOBHIE — @ = 4; NYHKTHP-

Hble;—-a=2

YTO MaKCHMAaJIbHOE 3HaYeHHe OTHOCHTeJNbHOTO. BPEMEHH YCTAHOB/ICHHS
(Zyer max! Te p) ¥ sHauenre T;,, mpH KOTOPOM Hab/II0flaeTCsl SKCIPEMYM

tyers OTIPENENSIOTCS CJIEAYIOMHMH BLIPAKEHHAM:

fycr max ~ '100(a—1)
»
TCp goe
* e.e
Tcp 0
Tys =~

gge

[fyer max . 100 (1 — ) nns Ty (s)III THIIA,
a

Tiys = 100 (1__1_),
a

aas Ty (9) 11 Tuna,

(1-46)

rie e — OCHOBaHHEe HATYPaJbHOrO Jorapupma.
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IMonyyennble BLIPAXKEHIS O3BOMSIIOT TAKKE OLUCHIITL YCHOBIIS, 1t
KOTODBEIX BAHSHHCM JAHIOJNS Ha MCPEXOAHYIO XapaKTePHCTIKY MOXIIO
npenebpeus. [as 3TOoro Heo6XOAHMO, 4TOOLI cslaGo 3aTyXalomias co-
CTaBJIAIOWAs MEPeXoMHOro Ipolecca JeXKadd BUYTPU 30HLI OWHGKI
YCTAHOBJIEHIST: ' 4

1 1

e [ r B B9 3, -
Tuk (1 a) 100 k-2, (1-47)

' M-k

Hanpumep, ana g, = 0,1% u Ty, = Ty, = 10° OTHOCHTENbHASI
LIMpHHA YYacTKa, o0yCcJ0BNEHHOrO H3JIoMaMil aciiMnToTiiyeckoli JIAUX
- TNETJIEBOTO YCHJCHIIS, HE JOMKIA

Tyt , or A
gt MPEBHIIATL  CJICAYIOWEro  slaue
HHST:
- EOTU/\'. -1 -~
Uyels) a5 (1 ——1—0—0‘—) =~ 1,1

Ecan sapmannt gy = 0,1% 1

LTugtion ] @ == 2, TO BBLICOTY COOTBCTCTBYIO-

~ .
: uiero usJjsoma, npIr - KOTopon  He-
3 i KJIOYaCTCHa BJIHSNIIC SITOJH, MOXK-
l \\: HO onpeacsnThL 113 CJICyouIerao
T e Ny N lepaBelcTsa:

R 100 1
' Tya==T g = — — = 500.
Puc. 1-8. Acumnrotnueckie JIAYX va=Tuy" e a 500

NeTNeBero yCHACHHSI OCHOBHOIO H J10-

OTHHTENLHONO KAHANOB Hossnenne cnaGo saryxaiouiix

COCTaBJISHOIIUX B Nepexounoi xa-
paxTepucTike PY BO3MOM(HO TaK:Ke MPH MCNOMBL3OBAIH MIOLOKALAM,-
Horo OY. OcoBoe BHHMAHHE B 3TOM Cllyuae cuefyeT obpamaTh Ha
YC/IOBHsS COTJIACOBAHHS NOMOJNHHTENbHBIX KAHAJIOB YCHJCHHH C OCHOB-
HbiM. HanGosee KDHTHUHBIM CllygaeM B TaKoil CTPYKType sBaseTcs
Hanuuue npopanos B pesyJavTHpyromed JIAUX wacrorHoli nepepartoy-
HOl (QYHKUMH NETJIEBOTO YCHJIEHHsS HA 4acTOTAX CONPHMEHHS KAHANOB
YCHIeHHUS. :

PaCCMO‘I‘pHM nepexofHble XapaKTepHCTHKH ABYXKAaHAJALIOIO YCHJANTEJ S

(puc. 1-8), y xoroporo nepefaTouHas QYHKIHUsI NETACBOr0 YCIJAEHHS OCHOBHOTO
KaHajna paBHa: ‘

1
* s{1
v TCPS( 'I'TBS)
‘a AJAsT IDOIOJNIHUTEJABLHOI'O napanjenabHoOro Kauada onpeuc.usre*rcn BHpa)KCIIHCMI

Tyels)=

(1-48)

y Tun .

Tya(s) = n . (1-49)

+ g )

B Bbt[:a}l{eHHﬁX (1-48), (1-49) 13 — manas nocTosHHas BPeMeHH OCHOBHOIO
xanana, o, = 7,/(1+ Tya)

[TocToAHHbLIE BpEMEHU Pa3felHTeNbHEX eMKOCTel HONONNNUTENBHOr0 Kanana,

BCJIH OHH HMEIOTCS, MPEANONAraloTcs JOCTATOYHO GOJNBIIHMH N0 CPaBHEHHIO
C Ty M_TIPH 3TOM HX NeHCTBHEM MOXHO mpene6peun. as YNPOWEHHS BLIKIALOK
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B TPOLECCe dllannsa CUNTAEM METNEBOC YCHJICHHE MO OCHOBHOMY Kanaly Ha
fOCTOSHIION TOKe GeCKOHCUIIO GOJILILIIM.

Mepenatounas dyuxuus PY s NBYXKAHAJLHOTO YCHINTENS MOXKET GHITD
NIPEJACTAnJICHA B Blijle CACAYIOUICTO BLIPANKCHHS:

Wy (s)= Tuo (s) + Tyn(s) = Tyuls)
PETuo@) -+ Tua® L+ Tuals)
- Tyq - Tyx +
(LR T (L Tra() +Toa®) (14T y,) (14 12)
(14 79)?
(1 + TUA) (l - ’t:pS) [anti'rgpss + [(TU;( + l)an -+ l] 'cn'r:ps2 -+ 2TAS -+ 1} ’
(1-50)
rae ay = Ty/Ty.
Mpu Tyg > 1 (1:;l > -c:p) soipazkende (1-50) MO0 YNPOCTHTL:
Wy(s) = Tuz — (lt_l_;"s)z .
(L Tu) (b reys) (U Top) (14 7p8)? (a,75% - 215 +- 1)
. (1-51)

H3 ypasnennit (1-51) caciyer, uto ccau ag = 1, To nepeaarounas qyHKUHs
PY Gauska k& (ynkuun anepiojuuccKoro 3pena Nepporo MOPSAKA ¢ NOCTOSHHOM

- -
BPCMCHH Ty Chicnosatenbiro, B 9TOM CAY4dC BPCMsT YCTAHOBACUMS AAST CTYNEH-
YATOTO BXOAUHONO BoO3jelicTBIa onpefeasceTes puipanennem (1-37).

Eomt ag-> 0, 1. e 15 & Ty, TO MOSABJSIETCS! 3aMeNJICIHOe BXOMJENHE BbI-
xojuiora nanpspxenust PY B Majnie 30060 OlIIHOKI yCTalOBJEHIS:
t 25 . 25
T = 2Ty In——, Typ<—. (1-52)
Tep &7 un €

[Ipu aq > 1, xorga T, > t; pesyasTHpytomas JIAUX nernesoro ycuae-
HHST HMCCT [IPOBAJ HA yaCTOTaX COnpsnKelHs KaHAJAOB, BO3pacTalowuit NMpu ype-
JUUEHHH (. DTO MOKET NPOH3OHTH B Pe3yJbTaTe pa3dpoca HIN H3MEHeHHs fo-
CTOSTHILIX BpCMENHd Tg H Ty, s

B nanuom cayuae (ag > 1)-nepeparounas Qyuxuus PY comepxur napy

KOMIJIEKCIIBIX COTPSIKEHHBIX ITOJIOCOB: 8§y = —6k -+ jﬁ)k, Sy = —6[; — jog,
cyMMa M [poli3pefeHHe KOTOPhIX paBHbL: = ©
2
SJ.+32 = ——26k= - y S15p= i (1'53)
ags a,Ty

KosneGatenbuas cocTaBasiomas OTHOCHTeNLHON mnepexofHONl OWHOGKH TpH
Ty » | onpencasiercst caeayiomum o6pasom:

ApUgux (£) ~ (14 "Asl)a gSit +
Upux (o) 2 —s 4t s)?
TUAS]S2 (51 52) (1 I— Tcpsl)
’ (1 + TJJ.SZ)2 es;t‘ (1_54)

* . \2
TUAslsg (53 — 1) (1 -|~1'cp52) i
Haiflgem MoMelTH! BpeMeHH ToueK 3KcTpemyMoB cocrasisiomeit AgpUgyx (£):
A8 Ume®] | _ (bos)? ey
AtUnux (90)  lpmp, T ygsisy (St —sa) (1 —}-'r;psl)Q

(1 - 1555)* es,ts =0. (1-55) .
Tyasise (§2 —$1) (1 +7:p32)2

, » ) 99"



U3 cootnowennit (1-54), (1-856) mecoomno nokazarn, wro

“ApUnux (¢) —~ (1 - Tase)* Sy e (l l”‘"')“' —
Utz () Tua (1 + T:psl)z Tup (1] 1,‘.,;.3,):,
(1-5h)
Torna
[AUpux ()P (- os)® (L] sy el bade, (1-57)
- o * o LI ’ :
Uﬁux (00) TUA (1 -1 Tcpsl> (l -1 Icp‘sﬂ)

[Mopcrasasist B (1-57) 3uHauennss CyMMBL M HIPONABCACHIISE TOAIOCOD §y W §
u3 cooriowenitit (1-53), MOMUO DOMYUITL BLIPWKCHIE s orpGaONLIX Tove
IKCTPEMYMOB  PACCMATPHBACMOIT  cocTas

ITytw)] ' asuouieli  nepeXopnoil  ompGKN:

ApUsux (t:r)_ =
Usux (o)

1 (1 I exp '
-2046/ a6k =T - _') R
! Tun i ay? Unt:p

(1-68)

HMa nonyucnnoro nnipiancenist (1-0H8)

\\ MOMKHO JOCTATONHO TOMIO ONCIITL  orHO-

N CHTCALHOC BPCMST HOPEXOUITOTD Hpolgeced

wl JULSE MAJIBEX 80H OTHOCHITEALHON omt6Ki
yeTanoBienis:

Puc. 1-9. Acumnrotmueckas JIAUX tyer © 100 Ly

AETNIEBOTO YCHJICHIIST NPH HAJHYIH X agTyyln l“‘“‘“‘ (l - “'“")l'

MaJbLIX MOCTOSIHIBIX BpeMcund B ne-  Tep &lun n
peraTounolt PyHKIHH (1-59)

Ty

|
|
|
|
|
|
|
|
|
|
|
|

e

w, wyn!/Ty

Buipaxenne (1-59) anamormuno (1-43), u, CHCAOBATCABHO, COXPAUSIOTCS
BCe BHIBOALI, COOTBETCTBYIO!UIHE PACCMOTPEHIIOMY paliee CJyualo.
t#4  TaxuM 06pasoM, NpH IOCTPOSHHH MEOroKamaJniblx OY BO3MONKIO HOSIRJC-
HIe yCIOBUif, NMPI KOTOPLIX MPOHCXOAHT 3AMEAMNCHHOC YCTAHOBJCHHE BEIXOAHOTO
HanpshkeHHst PY B o6nacTd MainiX 30H OWMOKI yCTaHOBJCHIIS.

Hust cpaBHEHHS paccMOTpuM Mepexopmnle mpouecch! PY © yueToM MaJinx
TOCTOSIHHEIX BPeMEHH nepepatouuo#t GyHKUMH meTneBoro ycumienust (puc. 1-9):

Ty
(14 738) (1 +Tas)

Ty(s)= (1-60)

' - . *
rue T, & TUTcp» Ty = dpTy,.
B sTom caiyuae nepepatounast GyHKUMS N0 Hanpskemio PY coornerernyer
aHaNOTHYHON (QYHKUHII KONeGATCJILHOTO 3BENa
Vy Wy’

Lhbis+bs® |4 0kvgs |- 13
-

Wy (s) = (1-61)

¢ nomwcamn sy, = — 8, * jo,, rie b, = (v - Ty) = /T, = r:‘,'
* -

b2 == TITB/‘(.l + TU) ~ TBT:[) =ap (Tcp>2; TO = V-a'B—T:p’ §= T:p/(210) = 1/(211/27‘1\)»
8= t/t, = 1/(2a,3’r:p); wp=VT1— Bty = co:p Vda, — 1/(2ap); ag> 0,25.
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IIpi DYJACHLX HQUANLHBIX YCJAOBHSIX OTHOCHTENALHAS TepeXognas omuGxa
ST BXOJIEO CRBURO0Gpasioro BospciieTsus Unx, p (1) = Upx. 51 (£) onpene-
JSIRPCs BRIPRCHTICM: N

Al ynx (8) AU s (2) Sz
mm e LS e el R e (2 SN @pf - cOs @pt | e 0. (1-62)
U pix (‘ \) |4 UUnx. 9 (71
TourH IKCTPCMYMOB nepexopnoit ommGKI Jiexar nph

2aymm
fom= 20 _ZBTIR 0,1,2,3, . .
o Vida,—1 P T T (1-63)

1 COOTBETCTBYIOT CACAYIOUIM BOJAUUIHAM:

(s
M};{’;_LLL'_)_!__ = eXp (— Bptom) == exp (—— tsm* ) = ¢Xp ——‘-———.nm ) .
Upnix () ‘ QGDTCP Vday —1 )
(1-64)

ks npuscennnx coorpomennit (1-63), (1-64) HETPYAHO MOJAYUHTE BHIpaXKe-
HUST AT BPEMUIIL YCTAHQBJENHS, KOTOPOE NMPHGIHKEHHO ONPEAENsIeTcsl N0 OrH-
Garowedt TOUCK BKCTpemymos ownOKH | AUpyx (£)|, M OTHOCHTeNbHOrO nepe-

peryanposauust o (m = 1):
s . 100
_tLE'L x 20y 1n 0= UL ST 0.5
- ' A o1%
T, gy 0 (6.9 I
i 2 \ b 70— J T 5%
g l* &7 5%
=exp('~~¢;~.-.—; ) 100%. aes) 2
} day - ‘ o _A,/__/_//_ LA
: Wl | A /
Puc. 1-10. 3anicHMOCTH  OTHOCHTCJ b- /' /// ///
HOrO BPEMCHI YCTANORICHHST JUISE pas- ol 1,////,‘(_ //_
JHUHHKX 301 OHIGKH &, H fepepery- el A S
JHPOBAHNST OT OTHOCHTCALION YaCTOTH ,M/&/ LA ]
BKJTIQUCHHS] BLICOKOUACTOTHLIX 3BCHDLED " ,7/’/
JAYUX nemesoro ycuaenus (cnuaou- R 1
HBIE KPHBLIC COOTRCTCTBYIOT OJIOMY e S -]
BLICOKOUWACTOTHOMY  3Beny, IUTPHXO- l 1
Bble — JBYM PaBIULIM 3BelbsM, NYH- TR BT BV R S e

KTHPHBIC — TPCM  PABHLIM  3BEHbSAM)

Kax cnexyer us paccuutadseix Ha LIBM rpadmuxos (puc. 1-10)
Ias1 opHOH, JABYX H TpeX PAaBHBIX MaJblX MNOCTOSIHHBIX BPEMEHH Ty,
JaxKe InpH »SHAUMTeNLHBIX SHAYEHHSX IlepeperyJHpoBaHHs 3aTyxa-
HHE TapMOHIMYCCKHX COCTABJAIOMMX NEPEXOJHBIX XapaKTePHCTHK
MOXKeT OLITh OoJjiee GBICTPLIM AJIS MaJbiX 30H OMIMOKM YCTaHOBJIEHHS,
yeM B PacCMOTPEHHLIX paHee BapHaHTaX NepefaTouHbIX QyHKUME mer-
nesoro yeuneunst [/ u I// tanoe (puc. 1-6, 1-7) v MHOrOKaHa/NBLHOTO
B 3ak/oYeHHC PAaCCMOTPHM OCOGEHHOCTH MNOCTPOEHHS KOpPeKTH-
pyromux ueneit O ¢ ToukM 3peHHs MUHMMH3AUMM BIHAHUS JTHNOJEH
nepexatounoil pynxkuun PY Ha KayecTBO mepexofHoro mpouecca. Tax
KaK BPeMsl yCTAHOBJEHHS HMeEeT B 3aBHCHMOCTH OT BBICOTH H3JIOMA
acumnroTuyeckodt JIAUX wacToTHO! nepeaTouHod (GYHKUHH neTie-
BOT'O YCHJICHHSI 80HY Makcumyma (puc. 1-6, 1-7), TO CTHIKOBKY OTHe/b-
HeIX yuactkos JIAUX, dopMupyeMblXx pasiUYHBIMH KOPPEKTHPYIO-
UIIIMH 3BCHLSIMH, HYXHO CTPEMHTHCS IIPOBOJHMTh BHE 3TOH B0HBI.

Ilpu MCnoML3OBAHMM HECKONBKHX KODPEKTHDYIOUHX ueneH, ompe-
JEJISIOWMX HeoGXOJuMYI0 (GYHKUHIO METEBOro yCHIeHHs, Hauboiee
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ueniecoolpasioli sBasieres CTpyRrypa xoppekiin OV, TPCACTARACHIS
na puc. I-1. Kax npaswio, nuskowacrorunii yuacrox JIAUX koa)-
duiienTa yeuncnms no nanpsprentno QOPMUPYOTest HACTOTHO-JaARICH-
Moit oOpartnoit ¢ssianio (C/, R7), OXBATLBAIOWCH o 1 HOCKOALKO
YCHIHTEALHLIX  KacKajon. 1Ipw 9moM noMnuan eMxoct KOPPCKTHpY fo-
mero komjencatopa OyaeT HeGOALINIM.  BLicoKoyacToTIbLIl YUACTOK
JIAUX ynoGuo opMIpoBaTh YacTOTIO-3aBICIMEIM ACJIITCACM (2,
R2). Ecnn npeneGpeun npsmoit nepefaucii cirnada yepes nenn oGpar-
HOM CBSISH H OTBJICYLCS OT PACCMOTPCHHSI MAJLIX MOCTOSIHHLIX BJIC-
MCHII BLIZGJICHHBLIX TOJICXEM, NPHOMIDKEHHEIC BLIPAMCHHST JUIs KO-
GHIIIeHTOR Mepefaun NAnpsIKCINS MOJACKEM NPHMYT CJCAYIONUl BI:

o\l ’ 1-}- ';-,lv\A
Ky ()= Y09 . i 1 “fI/ “

l—{:} Ul ('S) 1 ‘*‘ TI\"JS

! U; () . Vof-Tyys
¢foR! I o (8) == 3 = Ny - e

‘ F Cua (5) AT vs - e
2y it " (1-66)

, ol l{] e T RiCyy 1y K peRaid/ Ry,
2 AN . .
| Kys = hy Rul(lyy -1 Ry),
) ) » N
el Y". . 1/1\)" s h'l‘..’ -l- Y", 'L',‘,.'! c o [\):!(,a ay
’
Tio = RyTo/ Ra
Puc. 1-11. Koppexrupymoumne wemr Ty 2= T [
ONEPaUIOHHOTO YCHINTEN S (R > Ry), T’~'1_ ke j n—
Kak cregyer us | BuIpaeuiis
, ) (1-66), gacToTa conp SIIKEHHSE @) ¢ =
= 1/T;; IPAKTHYECKH ONPEENALTCS TOALKO NACCHBHBIME SJICMCHTAMIL
cxembl. MameHeHHs napamerpoB aKTHBHLIX 3/EMEHTOB (Ky2) mensior
COOTBETCTBYIOUIHM O0OPasOM JIMLIb YACTOTY o, = 1/t Tlpn uenois-
SOBaHHH KOPPEKTHDYIOMIMX NACCHBHLIX Lenei B TpakTe yCHJCIIs
HECJIOKHO C NOMOLbIO PESHCTHBHLIX /IEMCHTOB 3aUKCHPOBATL C 11e00-
XOAMMOJ TOYHOCTBIO KaK YacToTy 0, = 1/1, TaK u 0, = 1/t

k2
Taxum ofpasom, pesysbTHPYIOWAs JIAUX “xosddunuenta nepesaun
MMEET B LaHHOM Clyyae jBe cTenmeHu cBoGombl. Ilpn msmemenun Ky,
COOTBETCTBEHHO MEHSETCS 4YacTOTa fj, HO YacToTa Cpesa OCTAETCs
HeHsMeHHOH. Bapuaumsa Ky, He BAMser Ha WACTOTH ConpsixkKels,
HO TPaHCPOPMHPYET 4acToTy cpesa. DT0 HEXENATENBHO ¢ TOUKI 3pe-
HMs ycTolumBocTH PY (C yueToM BHICOKOWACTOTHBIX CBOHCTS TpaKTa
YCHIICHHS), H NO3TOMY Kos(dHIHEeHT nepenayn HanpsuKeHHs1 BXOANOI
NOACXEMLI He AOJKEH CHIBHO MeHAThCS. Llemb KOPpeKuHH MIOrHX
u3BecTHeIX OV BK/IIOUACT JHIIbL eIHHCTBEHHbLH Kougencarop CI (C, =
=0, R; = 0). Ilpu sToM cuumalorcs BONPOCH! CTHIKOBKH OTHEMLHLIX
yuacrkoB JIAUX wacrorHo# nepenatoumoit GYHKIMY NeTNEBOTO yCoH-
JIeHHd, (QOPMHDPYEMBIX  pa3JHYHBIMH KOPPEKTHPVIOIWHUMH  1ICH SIMH.
Onuaxo yc/oBHS NOSBNEHHS HHmosell B nepefaroyHot dGyHruuy PY
Aame IDH TaKOH KOPPEKUHH YCHJHTENS MOTYT CYmecTBOBATh. B nep-
BYI0 Ouepellb 5TO OTHOCHTCHA K PY ¢ BBICOKOOMHEIME Len sIMH obparnoii
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CBABH, COHSMEPIMLIMH MO CONPOTHBAEHHIO C BXOAHLIM COMPOTHBJEHH-
em QY. Kominekenuili xapaxrep Bxogsoro CONPOTHBJIEHHST MOKET
BPOSIBAATLCS B 0OJIACTH CPABHUTENBHO HU3KHX YacTOT. 1o NpPUBOLHT
K YacToTHON 3aBHCHMOCTH KO3(hduuueHTa 06paTHOH nepeiaun BHIXOL-
HOrO mnanpsKenuss PY, BuisbiBaeT AomoJuHTeNbHBE H3toMsl: JIAUX

NETJICBOro YCHIICIHHS U TEM CaMbIM — 3aMelJIeHHoe YCTaHOBJIEHHE TiEpe-
XoIlHoro mnpoieccea.

TNABA BTOPAZA

HEJIMHEMHbBIE PEXXMMbI PABOThI
OMEPALMOHHDBIX YCHITUTENEN

2-1. OcoBEeHHOCTH HEeNMHENHOro aHanM3a

BoablimicTBO M3BeCTHBIX HHTerpatbHuix OV, pa6orasi B cxemax
HHBCPTHPYIONHX H HCHHBEPTHpYyOWHX PY, BXOAST B pexuMm JMHAMH-
YCCKOH MepPerpysku NpH CKauKooGPasHBIX BXOJHBIX CHIHAJIAX CPABHH-
TENHHO HCOOABLIOH AMIVIMTYAL! - (RECATKH HJH COTHH MUJJIMBOJBT).
JuHamMnyecKasi meperpyaka OTHGNbHLIX IOJCXEM YCHJWMTENS NPUBOAHT
K CYIIECTBEHHOMY yXyAwenHio O6uicTponeficTeust OY. Takue napamerpsl
0¥, KaK cKOpocThb HapacCTaHHs BbIXORHOTO HANpSKEHUs, BpeMs ycTa-
HOBRJIEHHSI, MOTYT OTJIHYAThCs B JIECATKH H COTHH pas OT pacCyuTaH-
HLIX JJI51 JIMHEHHOro pexuma paGoTel YCHIHTENs .

OnepaniHoHHEIN YCHJUTEJIb B pPEeXKMME IHMHAMHYECKOH Tieperpyaku
SIBJISIETCS] CYLIECTBEHHO HeJIUHEHHbIM ycTpolicTBOM. B Hacrosme#t pa-
60Te AJI51 aHaJM3a NepeXOofHHIX npoueccoB PY npu HelHHeHHBIX peXH-
Max paboThl YCHIMTENS HCIOJb3YeTesi KyCOYHO-THHEHHBIE MeTOA (METOA
npunacosriBanus) [13, 15). Bufop sToro merona cBsidaH C TeM, 4TO
B OONBIIMHCTBE PacCMaTPHBaeMBbIX CJIy4YaeB yJaeTcs IOJYUYMTb PesyJib-
TaTBl B HATSAHON M YHOOHO!H Jasi GH3HIECKOrO HCTONKOBaHHS (dopMe.
Ananus punamugeckux ceoficts OV, paboTaloUix B HeJHHEHHBIX PeXH-
Max, NMPOBOJMUTCS IPH ONpEesIeHHbIX YIPOMWEHHAX, KOTOPbE CHHXAIOT
TOYHOCTH MMOJYYAEMBIX PE3YJIbTaTOB, HO MO3BOJIOT CYIIECTBEHHO YIIPO:
CTHTL BLIKAAJKH ¥ IOJYyYUTb KOHEUHbIEe BEHIPaMXKeHHR B 0003PHMOM
BHJIE, OTPAKAIOUIEM KAUECTBEHHYIO CTOPOHY PaccMaTpPHBaeMbIX sIBJEHHUIL.
TaKoil HOAXOJ OCHOBaH Ha TOY TOYKE BpeHHS, YTO NPHUOJIIKEHHbIE
MEeTOIL aHa/H3a JOJMKHL MPHBOLHTH K De3yJibTaTaM, KOTophie HrpaloT
OCHOBHYIO pOJIb Ha YPOBHE HAuyaJbHOLO CHHTESd, OMNpeJeJIAIoero
CTPYKTYpPY M cxeMy ycuintens. IlpumeHenne TOYHBIX METONOB C HC-
noJibsosanrem LIBM HesamenuMo MpH OKOHYATEJLHOM pacuere H ONTH-
MH3auuu BulGpanHod cxemsl OV.

Ananus puHaMuueCKHX CBOMCTB TpaHsucTopHbIX OY, paboraiomiyx
B HEJHHEHHBIX PeXHMaX, UMeeT CBOIO crenuduxy. CoBpemeHHsIe yCH-
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JIMTENTH cOfiepaT GOJLINOC YICAO aKTHBHLIX H 1TACCHBHLIX JCMCITOR.
Opnaxo KadecTBO 1ePEXOAIOrO TNMPOHCCCa Ha  yuacTKax JUIasie-
CKOIl MEPCrpysKil 15 OCHOBHOM OUPCACHSICTCS KOPPERTHPYIOULIMIT 1 -
ISIMH, OPHBOASULHMIL K CHIRKCHING MOJAYJISE KOAMIUILICIITA Y CIaiennsy
OV, naunuas ¢ pecbMa HHSKIX Gactor (eWHIIL T JNCCSHTRIL Tepiy).
OTo 0BCTOATENLCTBO MOZBOMSICT, KAK NPABIO, BCCTII PACUCT 1Ope-
XOMHBIX TNPOLECCOB 1A ITHX yHACTKAX, nperedperas HHepIHoniocThio
psijia aKTHBHBLIX 3MEMCHTOR CXCMDI.

“Hpyras ocoGennocTh aHaiza COCTONT B TOM, UTO HCHOCPCACTRCI-
Hoe HcnoJbaosaliie HeanHeinoli (Kycouno-nuueiinoil) Moy Tpan-
8MCTOpPA NPIBOAHT K HYpe3BLIUAIHOMY yCJOXHEHHIO pacucta, [To-
STOMY YCHIHTeNL AENST HA MNOACXEMDbl, BKJIOUAIOLLNE MPON3BOJIBIOC
yucno snemeHToB. UYacTi ycumutesst, paboraomHe B CYLCCTBEHHO
HEJIMHEHHOM DeXIIMe, BBLIACASIOT KaK Ge3LIHCPLHOHHBIC MOJCXeMD,
XapaKkTePHCTHKH KOTOPLIX MONYYalOT HA OCHOBAHHH HEJHHEHHLIX Mojie-
JIell TPaH3HCTOPOB HJIH IIyTeM SKCMEPHMEHTA. BLUICJICHILIC MOACXCMDI
B GOJILLUMHCTBE CJTyYaeB HeNb3s pACCMATPIBATh KaK OAHOHANpaBJICHHbIC
SBCHBS, MOCKOMLKY Ha yyacTKax MIIHamivecKoli nmeperpyskn rTpausi-
cropiipix OY MOTYT CyNIECTBCHHO MCHSITLCS HE TOJNDLKO KoapIeuTn!
MPSIMOIT mepefiaull CHTHANA, 1O TAKXKE BXOJUILIC 11 BHIXOJUILIC conpo-
THBJICHHS, KOa(Q(mumenTn obparioii - nepegayir.

" Ecan xapaxrepucTnxir neaimeiinnix nogcxem MOI'YT OLITH . &IIpo-
KCHMHPOBaHLl JIOMAHOIl JiHHHell, To JIHAMIKY KYyCOUHO-jiielinoit
CXEMLI MO2KHO OITHCATh COBOKYNHOCTDLIO JINHCHHLIX HI(QE) CHLTANLINX
YPaBHEHHH, CMEHSIOUIIXCS B TOYKAX COMPSIKCHUS BhIIC/AEHIDIX yuacr-
KoB. Ilepexomuniii npouece Ha OTHENBHLIX HHTepBasax BpeMeHIl onpe-
ACACTCA pELICHHAMH 3THX JH(pepennanbupx ypasueniit. TIpu atom
KOHEUNbLIC 3HAYCHNSI MePEMEHHBIX H HX NPONSBORHLIX HPCHLLLYLICIO
y4acTKa sBJISIIOTCST OCHOBOII HAXOXACHNSI HAYANBLHLIX YCJAOBII T0CIC-
. LYIOWIET0 pelleHHs],

IlyeTs Ha j-M yuacTke JiHeiinoe AndepepennnaibHOE ypaBHeHie,
XapakTepHsyiolee nepexoAHbiii nporece PY, umeer cmegyouyit s

By (p) g: () = Ay (p) x: (1), (2-1)
rae '
n ) ’11,1 !
< Bip=Zbe s Ap)=Day,

n>m; q; (f) — UCKOMasi mepeMeHHasH Ha i-M yuacrke; x; () — aagaio-
Hlas NepeMeHHas Ha i-M y4yacTke; p = d/dt — onepatop auddepenin-
poBanus. :

anHBEJIEHHoe YPaBHEHHE OTDAXKAaeT peakumio BLIGPAHHON nepemel-
HOH Ha ONHO M3 3afiAOIMX BosjelcTBuil (r;). Ecam Takux posjcii-
CTBHIl HECKONLKO, TO MOMXHO HCIOJIb3OBATD NPHHINI  HaJOMEHIIs,
T. €. paccMarpuBaTh Pe3yNLTHPYIOWYIO peakuuio PY Kax CYMMy peak-
UHH Ha KaxIyl0 M3 3aJlaHHBIX NEPEMEHHLIX B OTAENBHOCTH.
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Tocae HenonbsoBanis npeobpasonanust Jlansaca BhiparKeHHuo (2-1)
COOTBOTCTRY T CICAYIOIICE  1300parkaioliee  ypaBHenue:

g m

B;(8)q: ()< Ay (s) x; (s) - ‘Y’IB"' (8 ¢V (0)— 3 Ay (9) X5V (0),
Ve 0==1 ,

(2-2)
rie
{1 e B 2 - 3
BL' (‘S) s b/ﬁ. S A[ (S) == Zl Q. ist; Bv' i (S) == 2 bk- is»—v’
R0 k=0 k=1
‘ l{l
kB—v730; Ag ((5) -_—.hz_]la,‘., 70 k—a >0, ¢ (0),
(o—1) . ”
X; (0) — navanvhble snavennst (v — 1)-it mpomssopHOH g, (&) u
(o — 1)-1t mpousBoxHoii X; (1); s— e
KOMMJICKCIIasT fepeMeHHas. 7 . -
CrnefyeT OTMEeTHTb, 4YTO B - <
ypasHennn (2-2) Havyanbunie 3ga- / /7’74 !
yennst NEPCMCHHLIX (v = ¢ = 1) ' [ b= |
H X HPOU3BOJMLIX JaHL 149 o /} R
MOMEITa BPeMeHU 1 == -}-0, T. e. o Jwarh |
g £ CTOOMITE . &s[r{r:»}:?ifff?*/_;‘;uﬁ),/l S W A N N
Kouja peMuTes K IyJHo crpa A 7 o Sy
Ba, [TosTomy 1nexkoropsic  sapgaun I /( Ll o, ?
TpeGyloT  IIepecycTa  H3BECTHLIX. } LT =
NpeAlavyaiLULIX 3HAYCHHA nepe- L
MEHHLIX MJIII HX TNPOH3BOJNLIX, i/ﬁ "
€CJIll OHH NPETEPUCBAIOT PASPLIBE

B TOYKAX IIEPCXOfA C ONHOTO Ji- A
HelHoro yqyacrka Ha apyroil [15].  Puc, 2-1. Kycouno-nnmeiinas xapax-
IMpu amnanuse KycouHo-jauHed- TCPUCTHKA [JBYXMOMIOCHHKA

HBIX CXEM Ha KaXJIOM yyacTKe I10- ‘

CTOSIHCTBA NapaMeTpos yAo0HO Hayajgo OTCYeTa BpEMEHH COBMEIIATh
C HayaJioM paccMalpuBaeMoro yuacrtka. [lostomy B ypaBHeHuu (2-2).
HYAEBbIC 3HAYCHHS BPEMEHH COOTBETCTBYIOT Hayajy OTCUeTa BpeMeHH
IOJs1 MCCJIELYEeMOro (-0 ydacTKa.

OnucaHue nepexonHbX NpouéccoB PY KycouHo-NHHEHHBIM METOLOM
CBA34HO C BbIAG/IEHHEM CYLIECTBEHHO HeJHHEHHBIX GeablHEepIHOHHBIX
27eMeHTOB M nojcxem OV, . KoTopsle HeoOXOAMMO NpPeJCTABHTL COOT-
BETCTBYIOULHMH MaTeMatiyeckKHMu MoZensiMu. C 3Tol “liesibio BBEJEM
NOHATHE KYCOYHO-JHHEHHOr0 ABTOHOMHOIO MHOTONOMIOCHHKA.

TTpHHIIIT MATEMATHYCCKOIO OMHCAHHUS KYCOYHO-JIHHEHHBIX 2/eMeH-
TOB NOSICHHM Ha IpHMepe AByXxnosiocHuka. Ha puc. 2-1 npusejesa ero
JINHeapHu3oBauuas XapakTepHCTHKa, BKMovawowas [ -+ ¢ JHHEHHBIX
yyacTkon. IHauano cucrembl KOOpAMHAT COBMELIEHO ¢ TOYKOH Haualib-
HOTO CTATHYECKOr0 peXKMa JBYXNOMIOCHHKA, T. €. C TOYKOH Hayaja
ABHMKEHHSI ero KoopAuHaT. Taxum o6pasoM, HepeMeHHbie ¢ H.X Xa-
PaKTEPH3YIOT NMPHPAIEHHS TOKOB M HaNpAMXeHHH OTHOCHTEJIBHO TOYKH
3a3JlaHHOTO CTATHYECKOro pekHMa.
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CpoficTBa JIByXITOMIOCHNKA HA [CPBOM YHACTKE MOKIO OMIICATH
CJICAYIOULHM Y PABHCHIICM:

Tay = @iy¥y (2-3)

TAC Xy, §(, — COOTBETCTBCHHO OCHOBHASI 1 BTOpOCTencHHast (3au-
CHMas1) NepeMeHuLIC Ha NEepBOM YUacTKe; W, — leasToHoMuLLT napa-
METp JABYXNOMIOCHHKA Ha [EPBOM yyacTke.

Ha BropoM yuactke BsanumocBsiap mepemeHbix oxapaKTepl3yem
ypaBHeHHEM

D9y =Way¥ig) T Loy . (2-4)

rae L, = (wm — w(2)) Xlp 1y — ABTOHOMHBLIH mapameTp pss BTO"-
POTO yuacTka; X, ., — rPaHHYHOE 3HAYEHHE OCHOBMON mEpeMeHHOI!
B KOHIE MEPBOr0 yyacrka.

ABTOHOMHBI napaMerp Ly (2 Paben nepemenHoi Jy B TOUKE
NICPECEUCHH TIPONOMIKCIIHS JIHHII BTOPOrO yYaCTKA ¢ OCHIO OpAHHAaT
(pric. 2-1). Ilpu paccmoTpenmu IICPEXOANOrO IIPOLecca CXCMbI, KOl
NEPEMEUILIC G M X, HAXONITCS Ha- BTOPOM yuyacTke, IBIDKCHIIC
KOOP/HATLL g, HAUNETCSI B TOUKE ly@ M Aajee mpuMer smaucns,
JEMALLNE HA paceMaTpuBaeMoM yuyactke. Ciegyer MOMYEPKHYTh, UTO
B LeJISIX YI0GCTBA NPOBEAEHUA AHAMH33 OTCYET SHAYCHIMI NIEPEeMEHHBIX

Ha J06OM y4acTKe NPOHSEOANTCS OT Hayasa KOODAHHAT, T. . OT TOUKII
CTallIOHAPHOTO PEXKMMA CXEMBbI.

Ouesuino, uTO ypasmenwe ABYXMOMIOCHWKA HA i-M yuyacTke JJs
TOJIOKUTENLHON NONSPHOCTH H3MEHEHHS OCHOBHOMN niepeMeHHoH Gyner
HMETb BHJ, aHANOTHYHBIH BhpaxeHmo (2-4):

Ty =@y X4y Ly (2-9)
T o

— o —
g0 ~fa‘}—"z(w("~’) iay) rpge—ty = L (@ my =@ () %y

rle

— ABTOHOMHLIA Mapamerp mjist i-ro yuacTka; x_ (k—1)? Frp (t—1y — TPa-
HHUHLIE SHAYCHHS OCHOBHOH NepeMeHHON B KOHUE (B — 1)-ro u (i—1)-ro
y4acTkoB.. :

Hans otpunatensuoi TNIOJIIPHOCTH M3MEHEHHsT OCHOBHOH nepemMenHoll
YPABHEHHE KyCOYHO-JIHIEHHOH XapaKTepHCTHKH ABYXITOIIOCHHKA aua--
JIOTHYHO BhlpaxkeHHIO (2-5). Ilpu sToMm B 0Go3Hayenms IepeMeHHbIX
H NapamMeTpoB BBOAMTCH INTPHX (PHC. 2-1).

Boimonuus Haf. ypasueniem (2-5) nmpeoGpasosanue Jlannaca, mo-
JIYUHM ‘ . ‘

s

Gy ) =5, (5) + 20 (2
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B3 nsopaxcaionicmM ypasHEHHH (2-6) aBTOHOMHLIH HCTOUHUK OTpPA-
aeT HpEALICTOPIIO ABINKCISA PaccMaTpHBACMbIX KOOpAHHAT ABY XI10-
JuocHKka. '

ApafioriiuHO MOXKIO BBECTII KYCOYHO-JHHElIHYI0 MOJ@/b TPEXIIOIoCc:
wnka w2 2-nojocunka. TlycTs TPeXmosioCHHK HMEET HEeCKOJIbKO
JIelinpX YUAcTKoB csocii paGoTsl 1 ero KoopAHHATH (mpupameHus
Tokop 1l HanpsiKeril) MepexofaT co cTanHoHapHOro ypOBH: Ha i-#
yuacrok. TOr/a ypasHellis KYCOYHO-HHEHHOTO TPEXMONOCHHKA UMCIOT
c,neﬂylouJ,I[l»I B

Dty = @i + W% T Lot iy
Gaty = Wary*10) F Wooiy oy + Ly

I

—— N —

Lot () f%z[(wu(k-—l) W3y) Sirpre—ty T (wlz(k—l)‘“wm(k)) X -
X xzrp(k-'l)] == Loyt (®@11-1) —W@yy) Liepi—ty T (@i 6—1y—

’—wlzgt)) Xorpli—1y 2-7)

14

.\ —— - — -
Lyoey = /}uo[(wm(kwn W1 ) Ftrpie—1) b (@Wyage—1y Wopy) X

X xﬂrp(k—l)] = Loy (w2l(£——-l) —Wy; (1y) *1rp(i—1) + (@ho—1y—

— Wayy) Farpi—ty?

”~

lwl(l) =0, lw?(l) =0,

rEe X g Y2y Ty Tew COOTBETCTBEHHO TMpHpAaIIeHUsi OCHOBHBIX
Y BTOPOCTEIEHHLIX MEPEMEHHBIX OTHOCHTENBLHO TOYKY Hayaja JABHKe-
HUSL KOOPAMHAT, X (1 Farp (=t *irp(—1’ Xy ity — SHATE
HHM$ OCHOBHBIX [1epeMEHHBIX B KOHILE (k — 1)-rou (i — 1)-ro y4acTKOB;

Wi iy Pai =1y Do (1) W,/ (ot — HCABTOHOMHHE napameTpbl Tpex-

OMIOCHMKA Ha YYacTKax, COOTBETCTBYIOUHX HHJEKcaM, yKa3aHHBIM
B CKOOKAX; [y ) Lys oy — BBTOHOMHEIC mapaMerpsl, XapaKTepusyio-
pIMe MNPEALICTOPHIO JBHIKEHHS KOOPAHHAT TPeXTIOMIOCHAKA JI0 Hauala
{-ro ydJacTka.

Vpasueuus (2-7) 3amCAHB!. IS -OAHOM U3 TONSPHOCTEH HBMEeHeHHS
OCHOBHBIX T1€pCMCHHBIX. [IpH ApYroit mOJsPHOCTH — ypaBHeHHs aHano-
FHYHL, IO B 5TOM ciyyae 0003HaueHHs rpaHHIHbIX KOOpAMHAT U napa-
METPOB HY¥KHO. BBOAHTH CO IITPHXOM. .

Ws ypasrenuit (2-7) ciefyer, 4T0 ABTOHOMHLIE MapaMerpbl MOXHO
OTIpENie/INTD, OCYIIECTBHB HA BXOAE H BLIXOLE 'TPEXIOJIIOCHUKA PeXHMbL
pAaBEHCTBA HYJIIO OCHOBHEIX NEPeMEHHBIX TPEXTONIOCHHKA. ABTOHOMHEIE
rapaMeTphl TAKIKE BbIPAKEHEl 4epes rpaHAyYHbIe KOOPAMHATEL. Sr1 Koop-
ZIUHATH B OOIIEM Clydyae 3aBUCAT OT BHAA Harpy3KH MHOTONOJIOCHHKA
Ha ero BbLIBOJAX M MO3TOMY HE MOIYT GulTh HalieHsl 6e3 paccMoTpe-
HUS NOJHOH cXeMbl. B JanbHeHueMm 6yjer NoKasaHo, 4TO HM3BECTHLIE

- 37



i
|
iy 18] 151 i 114 Ty
T — 73 gj —— — 3, LF] — ez, O v
T =3 2313 “ TA[ 9 7 4 4
=1 @ i z
- - LM — ) ﬁml_n_ — 1= w-
Ug MN R —.tﬁ\ Tiz Iey p
< e T 2z Pzi
o o mewm,wl — b 3 -_+§ ﬂ,_l
i g E 1% 2 : 31z B
3¢ it W@
v f 7 3, ‘1_ ahf Elﬂi _\.: 22y
o] T Y] s g T T1ag
- z
R ) g ) 1A fi
of — 7y —— yf / — Yy aff | _ L 1A] 141 — z5
s -lip m.N © ey L 7 L N (7] .
aodraneden
v g L A 4 BRILOHD

[-¢ ohnvgp

godiowedel XIIHWOHOLER WILIHD

X1 HhHIrERd 9EBEDONHEBEY

38



-mdreweden

JMHWOHOISESH W aJMHWOHOLEE BoLoiBraraduno osodoids BT puioghk” doWOH OWIMIOIFEMERNA ‘HMONIUHH WHIMANQ 7
. 3 Ugm — B Uip = |@| 9MHShBHEOQO OHAYAHE dMHUIgeL § '] ‘BHHEBRI wadjl
g 1% 184 18y
By Bf +ww f— i —_ gAf — 1Af e =
' : TIg \ 4f S I4 : 22
Toy 124 ez
D, ——— — - R 3z, — 12
2 K/ T Y ohf I 2
Ir i g T
7. Swlxlwlnwwww — 873 Lty _——
Uy : MMN% .mnmw NNN.M : jr7]
3
.nmﬁ W Nm H m ! g 1 :
! po ey T E17) I —
o P Y "y Py =™ iz
gy g 5 . L] Reoed )
3 171 8y .~|.._l. W yf cedf L IAf —_ y
B ‘g Tig ' : L T =2
M ”
i t

o -

o



aHayeHHsl ABTOHOMHBIX MapaMeTpoB BO MHOTHX CJ/iydyasX sBJsioOTCs
HonoaunTebHoI HudopMaieil AJis ONPeACCHIT IPanHyIbIX KOOPAIL-

HaT.
B npolecce aHanHza KycOYHO-JIHEINLIX CXeM BOSHNKAIOT 3a]ain

nepecuera aBTOMOMHLIX napaMmeTpoB H3 OZLUOI CHCTEMBI napaMeTpoB

B apyryio (tabm. 2-1).
Tlocne puimosHenHss npeoGpasopamus Jlamiaca wHsoGpaxkaloniue

ypaBHEHHs, COOTBETCTByIomHe (2-7), BEIMISIAT clefylomuM ofpasom:

wl (£)
I

0y &)= wll(i)x 10 ) F @iy Xy 5+
(2-8)

w2(t)

Togsy (6) = Way %,y () + Wiy Xorsy ©+

Hcno/ib30BanHEI NPHHIMI TOCTPOEHHS Kycoqno-mmeﬁﬂblx Mare-
MAaTHUeCKHX MOJeJiell IBYX- H TPEXMOMIOCHHKOB MOXHO PacnpoCTpaHHTD
H H4 MPOMU3BOJBILIH MHOTOMOJIOCHHK.

2-2. KycouHo-nMHelHble Mopenu

a. P—n— nepexoAbl M TPAH3HCTOPSI

BoJbT-aMnepHas XapakTepHCTHKa p—ri-nepexofia (Anofa) siBaf-
eTcsl OJlHOM H3 OCHOBHBIX XapaKTepHUCTHK, HA OCHOBE KOTOPHIX CTPOSITCS
KYCOYHO-MHEHHEIE MOETH OUNOJISPHEIX TPAH3HCTOPOB M Psifia THIIOBBIX
nogcxem QY. Mpubnukennsl aHanus, Kak MpaBujio, NO3BoOJsAET orpa-
HHYHTLCA BLINENEHHEM JIMUIb ABYX OCHOBHBIX ofnacteil paGortel p—7t-
mepexona: obnactell NPsSMOro M OGPATHOrO CMeIEHHH.

WneannsupoBaHHbiil p—n-NePeXoj, UMEET BOJbT-AMIEPHYIO Xapax-
TEPUCTHKY, KOTOpas Onpefessercs CJAEeAYIOUWHM YpaBHEHHEM:

In'= Ino[exp ( Ua .)——1] , (2-9)

mpQr

rae 1y, U — TOK M HanpsiKeHHe IePexofa; I, — TOK HachlIleHUs]
HIM TEmnoBoit TOK; @ — TeMNepaTypPHbI TMOTEHLHAN; M1, — Koscpcpu-
L(HEHT, YYHTHBAIOMMH YPOBEHD HHKEKIIMH.

Tlox BO3ZeficTBMEM BHEIIHWX CHTHAJOB CPaBHHUTEJLHO 60J‘[I>I_I.IOH
aMNJAHTYABL Tepexoj MoxeT pafoTaTh B ABYX OCHOBHBIX peXHMMAaXx.
Ilepnbift — cBSIzaH ¢ M3MEHEHHEM HAuyaJbHOIO NPSIMOTO CMEeHUs Ha
oBpaTHOE, BTOPOH DEXHM COOTBETCTBYET H3MEHEHHIO HavaJbHOro 006-
DaTHOTO CMeILEeHHs Ha INPSMOe.

PaccMOTpUM KYCOYHO-JIHHEHHYI0 MOJenb mepexofa Ajs MepBoro
pexuma pabotsl (puc. 2-2). Mcxoanble - KoopAMHATEI Ha MOJIOCAX Niepe-
XOJd, COOTBETCTBYIOUHE CTATHYCCKOMY DEXHMY, DPAaBHHI 5 u U}
(8 cucreme Koopaunat I, U,, noxasannodl Ha puc. 2-2 WITPHXOBLIMH
JIPIHI/IfIMH) Dra Touka Bbl6HpaETCﬂ 3a HayaJl0 CHCTEMBl KOOPIUHAT,
B KOTOPOii (UIypHPYIOT NPHPAIIEHUS [ePEMEHHBIX (izy uy). Kycouno-
JHHeMHAs XapaKTepHCTHKAa HMeeT JBa YuacTKa. ﬂm VIIPOLILEHH I

- 40



paCCMO’I‘pC‘[IHﬂ MOXHO CUHTaTh, YTO 3HayeHHe TOKa Hepes nepexon

npi U, < Uy GIHSKO K HYJIO, @ COMPOTHBACHHE H/IeA/IH3MPOBAHHOTO
p—rt- nopcxo,u MPIL TEX JKE HaNPSDKEHHSIX CTPEMHTCS K OecKOHEYHO-
CTH. MO0 OTMCTHTD, YTO GOJILUNINCTBO KPEMHHEBLIX p—fi-NEpexo-
AOB 1NeIOT TOK, e npemmnaxomnu EANHHI MHKPOAMIep, mpy HAnps-
wemsix Uy << Uy == 0,4 == 0,5 B. .
HaxJon ncpnoro yuacTka | KycouHo-nuHeilHOH XapakTepHCTHKH
mepexofia MOMET ONPENNATHCS DASAUMHLIME MyTAMH. Bo MHOTHX
coIywasx MOXKHO OFPAHHYNTLCS 3aMEHOll HeNHHEfHOH XapaKTepHCTHKH
xacaTeapliofl K Hcil B Touke ,
HOMHHAJLHOTO pexuma (13,
Uy). Toraa
Uy

_ ~ T C
YT 37 aly, - )

Uiy I
(2-10)

Takoil nmoaxou, ocHosal-
nplit ma  obienpuusToil
AUHCApN3AIIH,  [O3BOJISIET 7 A U
cpaBunTeaLIl0  rpybo  npo-
BECTII HCCJICNOBAUNE 3JIEK- Py, 2-2.  Kycoumo-muuecitnas  xapaxre-
Tporn—[oﬁu(-}ul[ IIC‘_J[I{IIC]:'[}-I[)IMH PHCTHKE p—n-TICPexoja NPpH H3MEHGHHU
MeTOﬂaMH " HaMQTHTb HyTH HAMANLHOTO NPSIMOTO CMCLWICHUSI Ha 06pa'r-
VAYYLUIEHIIA  JHHAMHYECKHX toe
cBoficTs cxembl. B HekoTopnix sajgauax NP IMOCMEIEHHBIH -~ p—12-
Nepexof MOXKHO XAapaKTepH30BaTh HYJEBHIM CONPOTHBJEHHEM. 2To

YyBOOHO B TeX ciyyasX, KOra IOCACIOBATENLHO C MEPEXOioM BKJIIO-
HAIOTCS PE3HCTHBHbIE 3JIEMEHTH C JOCTATOYHO OOJIBIINM ‘CONPOTHBJIE-
HueM. Bosee TouHoe pelleHHe 3ajauM KyCOUHOH JIMHEADH3ALHH HETH-
HefiHOH XapaKkTepHCTHKM COCTOMT B BbIAENEHHH CPABHUTENBHO G6O0Jb-
LIOrO YHCJIA JIHHEHHBIX YYacTKOB H BLIYHCIEHHH, KaK MNPaBH/IO, C
Hcnoab3oBanueM LIBM. )

IlepBrIil y4acToK KyCOYHO-JIHHEHHON XapaKTePUCTHKH p—7i-Tlepe-
Xofa (puc. 2-2) B 3aBMCHMOCTH OT BHIGOpA OCHOBHOH IepeMeHHOH
MOXKET OBbITh OTpa}KEH OLHHM M3 JBYX YpaBHEHHI:

=Fudaty T = Sy Taen = Yxaay (@-11)
Ecan conporusnenue r

(1) CPABHHTE/NIBHO MAlo, NpEeAnoYTHTEND-
Hee HCIIOJIL30BaTh NEpPBOe M3 TpHBEIEHHLIX ypaBHeHHH. OueBHAHBIM
3TOT BLIOOD CTAHOBHTCS, KOTJ@ CONpPOTHBJIEHHE IMepexofa Ha IepPBOM
yYacTKe NpHHHMAeTCsl PABHEIM HYJIO, TaK KaK Omepamuu ¢ 6eCKOHeuHo
GONBIINMI  BeIMYHHAMH BLI3HIBAIOT JOTIONHHTELHEIE 3aTpPyAHEHMS,
OCOGEHHO CHIBHO TPOSBISIOWMECS [PH YHC/IEHHOM peleHHH TaKHX
3ajau.

s Tex xe cooBpamxennilt BTopoil yyactok 2 (puc. 2-2) ynobuo-xa-
PaKTepPH30BATL YpABHEHHEM, B KOTOPOM 33 OCHOBHYIO [EPEMEHHYIO
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BLIGpaHO HanpsiKeHHe:

fao = Yaetae Tl ey -0,
i o= (y  — u I St S ~ ] (2-12)
Iney= (Ju(l) yn(Q)) nrp(h) T gl -~ n

" TAe j,(, — @BTOHOMHbIH napaMeTp AJs BTOPOTO ydacTka.

v .
Kak cnemyer us puc. 2-2, rpaHuyHble KOOPAHHATLI NIEPBOIO YUACTKA
IO TOKY M HanpsiKeHWIO ONPENeNsIOTCS C/IEAYIOWHMH BeJIHYHHAMI:

0 * . 0
Ug. rp(y = '_(Ull'—'UA)’ I rpiy = — I, (2-13)
Ecau nnHeapusauus mepBoro yyacTKa COOTBETCTBYET YpPaBHEHHIO

(2-10), 70 4
U rpry = M, Prs (2-14)

a mpH 1, —> 0, Uy ep ity ™ 0.

Bropoii pexum paGoTel p—n-nepexoja CBsisaH C H3MEHEHHeM
obpaTHOro cmelieHust Ha npamoe (puc. 2-3). Bpygensis JBa JuHeii-
HBEIX yuacTKa pa6oTel nepexoja Ii
BBOJA CHCTEMY KOOpAHHAT JJisl Tpi-
pauleHis MepeMeHHbLX ¢ HavyasioM
B TOYKE HOMHHAJLHOTO PeXKIMA
(—Us In=~0), MoxHO 3ammcaTs
YpaBHEHHs] KycouHo-nuHeilHoll Xa-

i 1, .
* ) gl ™ //{

Ue Puc. 2-3. KycouHo-nuneiinas xapaxre-
—————-F DHCTHKA p-——-NIEPCXONA NPH HIMCUEHHH

Uy HavaJbHOro 0o6paTHOTO  CMEUICHHSI Ha
ig.0p R0 npsiMoe

PaKTEPUCTHKH A/ KaXKAOTO M3 BLIICJIEHHHIX YYaCTKOB:
iy = Inay Yy 0 Uy =iy F )
¢ *
ene = Un+ U thgrpy = Upt U,y i sty = 0.
Kak cnegyer us paccmotpenus -mpocrefimrett Ky COUHO-JIHIE HHOH
MOLENH  p—n-TIEPEXOJa, aHAIH3 HENHHEHHBIX DEXHMOB BO MHOTHX
CJIyqasx TpeGyeT HCHOMb3OBAHHS TEPEMEHHOTO KOOPAUHATHOTO Gasuca,
T. €. NpH HCCICLOBAHMY NEPEXOJHEIX MPOLECCOB CXEMBI HAa PA3IUUHBIX
yuacTKax KyCOYHO-IHHeHHOH XapaKTEPHCTHKH CYUIECTBEHHO HEJIH-
HEHHOTO 3J€MEHTA 1e/ecoobpasHO Ha KaXKIOM M3 YYacTKOB HCIIOJb-
80BATH CBOIO CHCTEMY OCHOBHBIX NeEPEMEHHBIX. DTa CHCTEMA MepeMeH-
HBIX - IO/I2KHA ObITh TaKo#, uTo6bl Ha 3Tane COCTABJIEHMS ypaBHeHui
MOXHO ObIIO BBOAMTL ympomenus. IlosTomy s ypaBHenusx (2-15)
Ha NICPBOM Y4acCTKe B KaueCTBE OCHOBHOII MepeMeHHOM BHIGPaHO Hamps-
JKeHHe, a Ha BTOPOM — TOK. .
B xauecTBe HCXOAHOH CTaTHYeCKO HEJHHEHHON Monenu 6urnossip-
HOTO TDPAH3HCTOPAa MOXKeET OHITh HCIONB30BAHA MONENb O6epca —
Monna [1]1 (pue. 2-4). Ilpubamxenuas KYCOYHO-JIHHeHHAsT MOJE/Db
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cTpoutcst Ha OCHOBEC ANNPOKCHMALKH ABYMS OTpe3KaMu MpsIMbBIX JHHUT
HeaHHeibIX XapPaKTCPICTIK SMITTEPHOTO H KOJIJIGKTOPHOr'0 MEPEXOL0B
TaK, Kak »TO palce OLI1O paccMOTpeno IS HAeanH3HpOBAHHOTO p—N-
nepexo/a. Ilpir 3TOM BLIACHSIOTCST YEThIpE obsacTH paboThl TPaH3H-
cropa: aKTHBHAd, HuBepcnas, .OTCeYKH 1 Hacoienus. ITapameTps
Tpanaucropa B Kaxcgoil 113 3THX obnacrell ycpegHAIOTCH.

Ecqnl  HOMIHANBILIT PEXHM  TPAH3HCTOPA COOTBETCTBYET AKTHB-
Hoil o6JiacTIil Cro padQrLl, TO JiHHeapH30BaHHOE CONpPOTHBJEHHE SMHT-
TepHOro MEPEXofa B nepBoM TNPHOJHKEHHH MOYKHO OLEHHTb Yepes

KOOpAMHATY CTATIMECKOTO PEXKHMA MO SMHUTTEPHOMY TOKY I3 (puc. 2-4):

1150 m
pn s L TR 2-16)
15. n 13

ITpi 13BECTHBIX TOKAX KOJNIEKTOpA H 6asel TpaHsHucTopa B oOMacTH
0 0 .
wacsimenna (/% I'5) ycpeiHeHHbIe COMPOTHBJIEHHS [P AMOCMELICHHEIX
nepexofioB MOTYT GLITh Bb-
Gpanpt caenyioutimi {16 1:

&y ly, &y,

IJII
matpr (1 — o) oo | L (h) /)
Foomn =75 0 K
I - (L—=an) I ol
2.
’ i@ (1 —aoy) Ny Tt (T |
X ]
K. 11 0 0 |
Iy — (1 —a) I _
(2"17) b 2 Ui‘s UJZ’ Ups
Kax ye YyKasbBajoCh, : (Us) (Uxs) (Uxs)

TaKOi NOAXOA K JINHEAPHSA-  pye. 9.4, Hemmueiinan Moxeas GHIONSPHOTO
HHU ).(apaI{TepHCTHK OpPAMO-  TpausucTOpa M KYCOUUO-AHHElilble XapaKTe-
“CMELILENHOro p—ri-nepexoia PHCTHKH €ro p—n-nepexonos
HOCHT B HEKOTOPLIX CJy- .
- yasx oueHb npuGAmKeHHsiit xapakrep. Ilpu mocTpoeHuu KycodHo-
JiuEefiHbIX MOJeNeil TPAaH3HCTOPOB M IOACXeM BO3SMOXHBI yTOUHEHHS
HAYANLHOTO MPHO/NMKEHHS SKCIEPHMEHTAJbHLIM MNyTeM HIH INyTeM
[OC/ICIOBATENbHBIX NPHOMHMKEHHI B HECKONbKO IHMKIIOB pacyera.
B rabn. 2-2 mpHBeAEHbl HEABTOHOMHbIE NApaMeTphl TPAH3HUCTOPOB
B TpEX OCHOBHBIX 0GNacTAX MX paGoTs: axTHBHOH (h;;), HachleHHA
(Zz,'(u)) H OTCEUKH (yu (0)). ITapameTpnsl NoJyyeHbl Ha OCHOBE MOJCIH
D6epca — Mosa ¢ y4eToM H3JI0MKEHHOrO BLILIE crioco6a JHHEapH-
salu¥ HEJHHEHHBIX XapaKTeDHCTHK p-——7i-[IePeXO/I0B M C/IEAYIOIHX
JOMYILCHUH: KaXJoe H3 COTMPOTHUBJIEHHH 75, 7y MHOTO GOJbIUE JIHO-
Goro M3 CJACAYIOWHX — 76, To.m Tk me
CrejtyeT OTMETHTB, UTO J/isl ONHCAHHS CBOHCTB TPaH3HCTOPA B KaXK-

706 M3 BLheNeHNbX ofnacTedfl BhiOpaHa Takas CHCTEMa NapameTpos,
npH  KOTOPOH ero ‘pasbHefiuas HIeaIH3aLHs] (*sy Ts.m» Tx.u CTPE-
MATCS K HYJO, @ Ty Ty CTPEMATCA K 6eCKOHEYHOCTH) obpamiaer
GOMBLIMHCTE® HEABTOHOMHBIX [1aPaMETPOB K HYJI0. DTO SHAUHTENLHO
yhpomaer NpoBefeHHe MNPHOIHNKEHHBIX CHMBOJBHBIX M UHCTEHHBIX
DACYETOB KyCOYHO-MUHEHHBIX XapPAKTEPUCTHK CIOKHBIX CXEM.

43



Taé/t)/r;a 2-2

HeapTonoMHbie mapaMeTpbl TPAHZHCTOPA B TPEX CXEMAX BKIIOUCHMUSI
npu ero paGoTe B AKTHBHOM pEIKHME H PEXHMAX HACHIUEHHS M OTCEUKN

él‘-‘ OB 03 OK
<o
E=
: Ts. ©ry.
hyy e on--(1—a) g 76+ " 9_1; 16 |- Ti_
76 Ts.n
h LTS B |
12 TK6 (I —a) reo
v i 1
e —a‘ — ———
N l—a | —a
A ! I !
15 — 1
- T8 (I =) e - (1 —a) res
Ts. m Ta. n Ne. n
y4 re -t- g _l_____ ro -~
) 7 Jf I —aay | — aety I 1 —aa;
219 | 76 + dirs. o d—ap)rsn - (l—a)ren
1 —oaor | —aa; I —aay
Crg. n I's.n—Clg. n Fe.nm — Ty 1
2 re + Ts.n — %'k, n Mm@
21 (n) 6 + I —aoy | —aoy 1 — oay
T men | —ap ot —a)ren (0 —ar)rsq (1 —a) re. n
Zog (ny) 76 Tt
- l—oaay | — aoy | —aoy
1 1 1 1 )
Y110 76 k6 + 55 pyp + iy
0 ! I
Y12¢0) - p
' 0 _ ! 1
Y21 (0) p —
1 1 .
?22 © k6 rxG 796

KycouHo-HHeliHas MOJE/Ib OTPAXKAET NOBEJEHHE TPAH3UCTOPA B He-
CKOMIBKHX O6/acTax ero paborel. HanGosee xapakTepurie HesuHelinbe
pexxuMbl THIOBBIX noicxeM OY CBS3AHBI C TeM, YTO B TeuemHe mepe-
XOJ(HOTO TpoLiecca TPAH3UCTOPH! I€PEXONSAT H3 AKTHBHON OGIaCcTH
paGotel (nepBbIft AMHEHHBIA yuacToK I, pHC. 2-4) B 06/aCTh OTCEUKH
MM HachINEHHs (BTOPOH ywacTok 2). Hus psima cxem OV THIOBLIM
PEXUMOM PaGoThl TPAHBHUCTOPA ABJAETCA NEPEXOJ M3 PEXHMA HAYallb-
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HOTO CMCIICITHST, COOTBETCTBYIOLIEro OTCeYKe (MepBhlll yyacTok), B ak-
THBIHYIO ofulacTk  (Bropoil yuactox). B aTnx cayuasx pas noctpoenus
[oTHOMN KYCOUHO-aHHelHol MoJe/id HEeOoOXONHMO BBOAHTL aBTOHOMHEIE
napamerpbl /JIsT BTOPOrO yYacTKd, Ha KOTOPOM PE3KO MEMsHOTCs CBOMH-
crBa TpalsHCTOpa. .

Oupejie/iCHH @ aBTOHOMHBIX 11aPaMeETPOB TPAH3UCTOPA MOMKHO OCY-
mectBHTh JBYMsi nyTsmu. IlepBuii MyTh CBA3aH C HCNOMbL3OBAHHEM
ypaBuelmi’l (2-7). st nosyyeHHst HEOOXOAHMBIX Pe3yJ/LTaToB TpeGyercsl
HafiTH 311a4CHHST HEeaBTOHOMHDIX NapaMeTPOB Ha BBIAGNCHHBIX y4acTKax
paGothl Tpansucropa (tali. 2-2), a TaKkke IDAHHYHLIE KOOPAMHATEL
nepBoro, JMHEMHOro yyactka. OJTH KOOPIMHATHL MOXKHO OTHICKaTh Ha
OCHOBAHHH H3BECTHBLIX 3HAUEHUH IT€DEMEHHBIX /ISl NMPUHSITHIX YCIOBHIH
nvHeapU3alHH p—n-NepPexoioB (puc. 2-4, Uds, Uss, Uks, Uxs,
13 ., 1%, n). 3Hayenysi CPaHHYHBIX KOOPAMHAT B DPsifie CAY4yaeB MOT'YT
3aBuceThb OT HAarpyski TPAaH3HUCTOPA CO CTOPOHBI BXOAA M BEIXOAA.
Opnako BBHILY TOrO, YTO XapaKTEePUCTHKH BTOPOrO Y4acTKa, KaK mpa-
BUJIO, BBLIOHPAIOTCS HE3aBHCHMO OT FPAaHHYHBIX KOOPJHHAT NEpPBOro,
ABTOHOMHBIC TTapamMeTpbl MOTYT ONPEIESITLCST B IPOM3BOMBHBIX PEXKH-
Max BXOMIBLIX ¥ BBIXOAULIX LieneH TPansucropa, €clId NPH 5TOM BO3-
MOKEH PaCcCMAaTPHBAaGMbIH PEXHM.

Bropoil myTph OTLICKAHMSI ABTOHOMHBLIX IapameTpoB TPaH3HCTOpa
ocHOBaH Ha TIepecyeTe AaBTOHOMHDLIX MapaMeTpoB KyCOYHO-JHHEHHBIX
IBYXTMOJIOCHHKOB, BXOJSIIKX B €ro MOACNb, B COOTBETCTBYIOIIHE Napa-
MeTpsl TpausucTopa. TakuM o0pasoM, B 3TOM Ciyuae aBTOHOMHLIE
napaMeTpbl TPaH3HCTOpa SABJSIOTCA QYHKUHSIMH HE3aBHCHMLIX HCTOY-
HHKOB — aBTOHOMHBIX 1apaMeTpPoB p—71-NIePeXoJIoB (IBYXNOJIOCHUKOB),
NepexoIsIHX T10J] BO3eHCTBHEM BXOJHLIX CHIHANOB H3 OJHOH 06./1acTH
paGothl B APYTyio. M3 Bhpaxkenu#t (2-7) ciaenyer, uro -

’

lwl(i)‘:ql(z)\ =h (lw(i)-l’lw(i)-z’ oo Lygiyn)s

xl(i)=0. x2(i)=0

] | / (2-18)
w2 Toqi) L‘l(i)=0-"2(t)=0_f2( w(i)-1"w(t)-2* * " " Pw(i)n)?
\
rae I, (i>-f'_ j =1, ..., n— aBTOHOMHBIE NapameTpsl j-T0 ABYX-
' MOJIOCHHKA. :

O6Ga NyTH ONpeJeNeHHs AaBTOHOMHBIX TNapaMeTpoB TpaHsHCTOpa
MQXHO PAacIpPOCTPaHHTL H HA NPOM3BOJIbHBIA MHOTONOMOCHHK. OCHOB-
HBIM CJeJlyeT IIPHHATh BTOPOH NyTh HAXOXJEHHA aBTOHOMHBIX napa-
MeTpPOB, KOTOPBIH He TPeOyeT OTLICKAHWSI TDAHHYHLIX KOOPAMHAT H
CPABHHTENLHO IIPOCTO MPHBOAHT K KOHEUHOMY DEBy/bTaTy Jaxke mnp
GOJILIIOM YMCJIE BLUIEJEHHBIX JHHEHHBIX YYacTKOB. \

PaccMoTpHM IIpHMEP TepPBOro IYTH ONpeielenus aBTOHOMHLIX ITapaMeTpoB
p—H-—p-TPau3yCTOPa B CXeMe C obwe#t 6a30if Npu ero mepexofe M3 aKTHBHON
o6nacTi paGoThl (fiepBhll Y¥acToK) B 0G/MACTh OTCEUKH (BTopoft yyactox). Bynem
HCKATh ABTOMOMHBIE NapaMerpbl TPaH3HCTOPA Ha BTOPOM YyuacTKe B CHCTeMe
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y-mapamerpoB. Torja B COOTBETCTBHHN ¢ ypasuciitamn (2-7) nacem:
9y = Yns @t @ T Yisete @  iyiee»
fy@y = Yaie) 1) T Yoo @)te 2y T 262y
iyis@ = sy —Y16@) “rpity T+ Y12601) — Y1262)) “arp(iys
Tyasc) = (Y216(1) — Y216@) Lirpct) T (Y226(1) — Y226(2)) “arniy-
lIJISl YyNpoWweHHa OTLICKANN S aBTOHOMIIMX napamerpon cunTacM, qYTo Tpﬂ”:ﬂ‘l’
cTop paﬁoTaeT B peiKIIMe KOPOTKOI'O 3aMBIKAIHS Hia BLIXO)¢, T. C. (/.2 tp (1) =2
Hs ypaBHe"“ﬁ TPEXTIONOCHHKA JIJIsSI NEPBOTO yuacTKa pir 1/126 H B !/226(” =
= 0 caenyer, uTO

(2-19)

i fan J. L 2502 0
Ly-Jpisioy in»./:mm Wl La-Jy25(2) " 1:)
3 p K ~*lrp(l) _—

~ ilrp(l) —_

= —hy50y/3-
Y116(1y Y1e)y R

(2-20)

B Buipamenuu (2-20) npu onpeyesenun rpa*

HHUHOH KOOPAHHATH HCMOJNL3YCTCS JOMYEHIE -

! ' 0 DaBEHCTBE MNYJI0 TOKa 3aMHTTepa B obmactn

Puc. 2-5. OKBHBaJIEHTHAT  greeuyy. [Mopcrasun (2-20) b (2-19), moayuum,
{ena Jist onpepeJienlst an- S,

cxema pen UTOMPH Uiy 2 Y@ Yare 1y 2 Vi (2

TOHOMHbBIX TADAMETPOS TPall-
TOHOMIIbIE T2 ABILE CJIC -
3HCTOpA B 0GJACTH OTCCUKH ?{ill‘::;m‘;rl"c MapaMCTPLI PABHDLI CHCYIOUIM BC

P o0 _

Iyte@ = Ynemirpy = — 120 Tyege) = Ya16(nyirpy = .
a6ty
hi1s1)

Uipey ® #15. (2.21)

Ananoraunrie pe3yanTaThl MOXKIO NONYYHTh NPH HCMONLIOBAHHH BTOPOTO
AYTH OTBICKAHMS ARTOHOMHBIX MapameTpoOR TPAH3UCTOPA AJsI BTOPOTO BhIAEJICH-
HOTO YuacTKa. DKBHBAJCHTHAS CXeMa, HeO6XOAMMA$ ANT ONpeLeseHM s inte @
H fuo 6 () nplrlBe/:le"H; Ha pue. 2-5. B oToit cxeMe aMHTTEpHLIl p—n-mepexoj
TNpeicTaBJel CXeMOH 3aMEIEHHs B COOTBETCTBHH C ypasHenneM (2-12) ¢ n3mene-

. . - 0 o
HHeM 0003HaUCHHS ig @ Y2 jop(9 ® — I, U8 ypasuennit (2-19) caeayer, uto

]y16(2) = 'tl !u;=u<_-=0’ ]y26(2) = L2 ]u1=UQ=0‘ (2‘22)

AHanu3 SKBHBAJEHTHON CXeMbl DUC. 2-5 NPH YCJOBHAX (2-22) 1 rg & rsg,
rx¢ TPUBOLHT K pesysabrataMm, oTpaxkeHHbIM Qopmysamu (2-21).

B Tabn. 2-3 npusefeHbl NPHOJHIKEHHBE BHIPAXKEHHST aBTONOMHLIX napamer-
poB GUIOMSPHEIX TPAaH3HCTOPOB B PASMMUHBIX CXeMaX BKJIIOUEHHS IIa BTOPLIX
yuacTKax. BbIpameHHs COOTBETCTBYIOT NEPEeXOAY TPaH3HCTOPA I3 HAUaALHOTO
AKTHBHOTO PEXKUMA B PENHMEL OTCEUKH (1 (a. oy Iy (a, o)) H HACHIILENHS (e, (a. 1)

€9 (a H)), a TaKxe INepexoly TPEeH3HCTOpa H3 0OMACTH OTCOUKH B AKTHBIBLII

i -
peWUM (eh (0. a)* In (o. a) Ecnm cuntars xoopiumath Ig, U?(B, U%B' Ukp
U;B TOJIOKHTENIHBIMH  BENIHYHHAMH, TO COOTHOLIGHHST Tald. 2-3 clnpaBefniBbl
BJst TPANSHCTOPOB THNA p—n—p. Te ke BEIPaNKEHHS, HO ¢ NPOTHBOMOJIOKILIM
3HAKOM, ONPEJeNIOT ABTOHOMHLIE NAPaMETPHl f1—p —MA-TPAH3HCTOPOB. ABTOHOM-
HBIe TapaMeTphl MPEACTABJEHN B YHOGHOM AN aHANM3a CHCTEME MApPaMETpoB,
Tax KaK OHH He yCTPeMJIAIOTCS! X GeCKOHEUHO GOMBINHM BEAMUYMHAM NPH MaKCl-
MaJpHOH HIEANH3AUUN KYCOUHO-IHHEHNON Mozenu TpamsueTopa (rs.n, 7. s
rg — 0; rs¢, Tx6 — ©0). [locnennee 0GCTOSTENLCTBO TO3ROJNsIET apderTHBHO
. HCTIOJIL30BATL TAKYI0 MAGANH3aUNI0 B NPHOMMMEHHBIX PACUETAX CNOKIIBIX CXEM.
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Tabauye 2-3
ARTOHOMHBIC HAPAMETPLI JUISL TPEX CXCM BKIIOUCHHS TPAHIUCTOPA

IMapanmerp ob o3 OK
) 0 0 0
Iyta.0) —ll~) (1—a)ly (l—a)ly
. : 0 0 0
Iy3(a. 0) als aly — I3
0 *
€21 (a.u) 0 0 - (UKB + UKB)
0 * 0 * 0 "
€,9 (a.n) Uks + Uxs Uks + Uks — (U%s + Uxks)
0 " 0 * 0 *
€l (0.0) . Ut Usp —(Udg -+ Uag) — (U5 -+ Usg)
in (ol.zi) U 0 0

6. Tunonble NMOPCXEMb!

Jlast npOBEJElIsl alaJIi3a NCPEXOMILIX MPoLeccoB TPaH3HICTOPHBIX
OV, pa6oTalomiix B PCKHME JHIAMHYECKOH neperpysii, HeoBX0IHMO
BBECTH KYyCOUIIO-JHIEHIbIE MOJCIH THIOBLIX TNOACXEM YCH/IHTECNs:

Puc. 2-6. Kacxan na ocHose © Puc, 2-7. OmurTepHLIH Mo-
BKJIOUGHNSI  Tpausucropa  Ino » BTOPHTENH
cxeMe ¢ OGULIM 3MHTTCDPOM

B OCHOBY HOCTPOEIHS! HTIX MOAel MOXET GLITh I10J0XKeHa paccMoT-
pelHasl paumee MATEMATINCCKas MOJEJDL GHNOJPHOrO TPaH3HCTOPa,
NPEICTABJICHHOTO B PA3JHUHBIX PEXKHMAX €ro pafoTsl aBTOHOMHLIM
TPEXIOMIOCHHKOM. o ”

Kax y»ke yKasplBaJoCh, OCHOBHOH ITyTh OTHICKAHHS ABTOHOMHLIX
NnapamMeTpoB HavaJbHLIX YCJIOBHMH KyCOUHO-JIHHEHHLIX TMOACXEM 3aKJIio-
yaeTcsi B IIePEcYeTe M3BECTHLIX aBTOHOMHEIX NTAPaMEeTPOB TPAH3HCTOPOB.
M3 ypasuenuii MHOTONOMIOCHHKA (2-7) CJEAYET, YTO PEXHMBI Onpene-
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Jelst €ro aBTOLOMILIX UAPAMETPOB COOTBETCTBYIOT PABCHCTBY (1Y /i
ocHOBHLIX nepemenunix. Iloatomy, pacemarpupas aBronomibie 11:1 pa-
METPbl TPAH3HCTOPA KAK HC3ABHCHMDIE HCTOUHIKE, MOMXIO ONpPeesitiTh
3HaAUEHNsT BTOPOCTEHCHILIX TEPCMEIILIX CXEM — ABTOHOMIILIX M1 1'0-
NOJIOCHNKOB H TN CAMBLIM HAITIE aABTONOMIILIC TAPAMETPII ITIX HONC X M.
. Ha pnc. 2-6 — 2-9 upejierapnens nexortopnie THIOBLIC HOJICX G
O¥. PaccMoTpHM HX KyCOUHO-JIICHIBIE MOJIC/IH, TIpeJnosiaras, *ITo
NOJl BO3AEfICTBHEM BXOMIILIX CHITIAJOB TPaH3HCTOPLI ITHX HOJC X CM
MOTYT BBIXOAHTb M3 aKTIBHONO PEXKHMa PaGoTHI.

Huist cxembl, npuBenentioli ua puc. 2-6, XapakxTeplnl [Ba OCHOBH I:IX
pexima paboTul. IIpn oTpuLATENBIEX NpHpameHHsX HanpseKentisy ¢,
TPAH3HCTOP MOKET MNEPeXOAHTbL H3 11aYaibHOrO AKTHBHOTO pPExs[MA

3

i 7!

RN

:‘r«m@ R

Tu, -

A
Puc. 2-8. JIngdpepenumannumil Pue. 2-90 Jnguepemurannuutii
KACKA ¢ CHMMETPUYHLIM BLINO- KACKAN ¢ arrunnofl narpyasxoi

Jlom

RaGOTLI B 0GJACTb OTCEUKH, a4 NPU MONOKHTEABLILIX — B OGIACT b
nacoiuenus. TaknMm o6pasoM, NepBBbl yyacTOK paGOThl NOACXCM bl

. COOTBETCTBYET aKTHBHOMY DEXHMY TPaH3HCTOpa, BTOPOIl — ero o-r-

ceuxe. Yuacrox Hachimenus 2 (puc. 2-1), ecam orcuer nepeMeniHIxX
BECTH OT HAYa/bHOTO AKTHBHOTO DEXHUMA IONCXEMDLI, BLIIGJASETCH 1B
JaNbHEHIIHX MaTeMaTHYECKHX BBIKAAAKAX OTOMHHTENbIBIM BEPXHE M-
HHIEKCOM-LUTPHXOM. OnpefenM npubIHKEHHBIE BLIPQXKEHHUST AT aBTO-
HOMHEIX Il HEABTOHOMHBIX /i-TapaMeTpoB MOACXEMBI TIpH paboTe Tpansz -
CTOpa B aKTHBHOM PEXHME (hi ’ (1))’ a TAK¥Ke B PEXKHMAaX OTCeUKH (hi @2

€ (9 I () H HACHILEHHUST (% ey ey In (%) TIpH sanucu HeKoTopLIX

. KOHEUHBIX DEe3yJ/IbTaTOB HCHOJAL3YIOTCH COOTHOLUENHST Tabi. 2-9.

Heastonomunte TTapameTphl Ha BLIIGNEHHBIX y4acTKkax COOTBETCTB YyioT
CIEAYIOWHM 11D HOTHKEHHBIM BhIPDaXCHHUSIM:

: 35 - yi6)
h ~ R (Ry |- hyys ~R., h. . =0
MO S Rt g - (1 bRy o ¥ 0
fai6R 13 ;
sy = — e =& Mgy S Y s
Ry -+ hysg - (1 - hyyg) R Ry -
h,ll@) =~ Ry, hgl(g) == hmz) =0, 1222(2) ) YK; (2-23)
r rx. ' ’ o
/111(2)zf:s-l~l “w v hag = —1, hgg 1,
. —Q0y .

< haygey = Y+ Yo Y«
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e hijo — fi-napamerpnl Tpausucropa Ajst cxeMpl ¢ obmelt 6asof
NPH  AKTHBIOM  PEXKIME  CTO pa6orol; Ry == Ry Rpo/(Rg1 + Rga).

[pn  BLBOJC cooTHOCHIT  (2-23) HCHOJIL3OBANNChL CJIENYIONIHE
ponyuennst: My g = 0, hyys = 0; Y116 (0 =~ 0; Ry Ry Ry Zij s (m)
(raba. 2-2).

ABTOLOMHDBIC HAPAMCTPLI ITOACXEMBI Ha BTOPOM Y4acTKe ONpefensi-
IOTCST B PEXKUMAX XOJOCTOr0 XOJa 1a ee BXOJe H KOPOTKOro 3ambiKa-
HHS Ha BHIXOAC! ’

e Y L‘l(g)uo. way=0"  Iney =l li1(2)=0, uo@y=0" (2-24)

Herpymio NOKasaTh, YTO MPIH yKA3aHHEIX BbULE JOMYIEHISX aBTO-
HOMHBIE NAPAMCTPHI PABHLI CJIEIYIOLUHM 3HAYEHHSM: ’

€np) = Ry (fym(a.o) s, n)) =~ (1= Ry, ,jh<2> =.
:zjm(a_o) ~ —all;
Chey = Cyam) ™ Coaaay =~ Uks Uk (2-25)
j;l(g) =Y 3Gzl ™ (yli I y:-)) Comm (YB -+ Y:—)) (U(I)(B +
' + Uks)

rie ]!;l 6 (a. 0)° !!/'.3 6 (0. 0)’ pzl a2 (a.n)? (',223 (amy aBTolloMIIbIE  napa-
METPLI TPAHBICTOPA IPIL CTO TIePeXoe N3 AKTIBLOIO PeXHMa B 00/1aCThb.
OTCOUKH MW nacninennst (radn. 2-3); U?q;, 13— KOODAHHATHl CTa-
THUECKOTO PeXiMa Tpausucropa (puc. 2-6); U;<5 — HanpsizKeHue,
XapaKTepHay!ouiee Kycoulo-JIHHEeHHYI0 XapaKTePHCTHKY KOJJIeKTOp-
Horo p—n-uepexonpa (puc. 2-4). ' :

BaykublM OCTAGTCS TAKIKE BOIMPOC ONPEAGIEHHS I'PAHHYHLIX KOOPAH-
HAT, XaPaKTEPU3YIOUIX NepeXoj NOACXEMEl H3 OJHOT0 DEXHUMA PaGOTH
‘B Aipyroii. B oflueM cryuae Ip aHuuHble KOOPAHHATbl 3aBHCAT OT pealb-
HOH HAarpysKI MOACXEMBI H MOTYT ObITh HaifieHbl TOJLKO, C €e y4eTOM.
OfHaKo B HEKOTOPLIX YACTHBIX 3afauax OThICKaHHE TPaHHYHBIX 3Haue-
HUIl TIepeMeHHbIX BO3MOYKHO Ha OCHOBE YPaBHEHHI aBTOHOMHBIX Napa-

merpoB (2-7). Tax, Juisi peX<HMa OTCEYKM TPaH3MCTOpa B NOACXeMe
(puc. 2-6)

ey = (hn(l)_hmz)) Lirpy (’121(1)"h12(2)) Uorpty =
= (fugy =) Hipay
o= (Ao =N i b (P —Tgne ) 1 ~ (2-26)
Ty = (Marqry 21(2)) 1rp(l) (P 22(2)) 2p(l)
' o z1121(1)‘16[;(1)'
Ws ypapnenuit (2-26) ¢ yueToM peanbHBIX NPHOMHXKEHHHA MOMKHO
ONpeesHTh TPalMuHOe 3ladellHe BXOHOIO ToKa: :

i En2) ey Ry + hyjg+ (L4 hoi6) Rp 1
teo(l) = -
re) gy — My ha1(1 ‘ Rg ’

‘ (2-27)
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— 1 jiajee BXOAHOC TPAIIIMIOE HAMPSLKEIHC AKTHBHOIO PEKIMA pa-
BOTHl NOJCXEMBI: .

= [ P~ [ Dl . - ')’_ U. 2_9
”lrp(l)“‘hn(l)"lrp(l)+hlz(1)”2rp(1) yiaytiepay (A6 R,) I (2-28)

Ecau st akTHBHOTO y4acTka p360’1‘bl TpausHcTopa IPHUSTH

e ~ 220 (2-29)
I3
10 |
Uyppy = — (Ms@r + Rsl3).- (2-30)

Takum 06pasoM, NPW HYJEBOM CONMPOTHBJEHIH pesHcropa Ry
rpaHAYHOE HATIPSIKEHHE aKTHBHOTO YUaCTKa PaGOTLI MOACXEMbI MMeeT
CpaBHHTENBHO MAJOe SHAUYeHHe, Jexamee B Mpenenax | %1y | =
~ mypp = 25 <+ 50 MB; (m, = 1=+ 2). C yBenHdennem conporisie-
HHusi 'Ry a6COMIOTHOE 3HAYEHHEe BXOJHOTO IPAHIUHOTO HAMPFKEIHs
BO3PACTaeT TIPOTIOPLHOHATLHO YBEIHUEHHIO TANEHHS NANpsKenHs
Ha TOM PE3HCTOpE B CTATHUECKOM PEXHME TOJCXEMBI.

TTpu paGoTe TPausHCTOpa B PEAIIME HACLICHIST O/UIO3NAUTO Olpe-
AEANTH TpPaHHYHbIE KOOPIMHATHL MOficXeMbl 0ed yuera peanbioil ma-
IPYSKI Heab3sl, TaK Kak :

’ L ar ’ ’
Cuay = hn(l)‘lrpu)“hmw)“zrpm’ ] 2:31)

Iy = hm(n‘lrp(l) + (%2(1)”‘”22(2)) Ugpity J

[onsitka HAHTH TPAHUUHBE 3HAUEHHS MEPEMEHHBIX [, 4 N
Uy oy qry H3 OTHX ypaBHenuit mpusener K Heompexenenuocty mina 0/0

HAH cofoo.
MOKHO OTHICKATh HHTEpECyIOmHe KOOpIMHATEl, 3alaBas Olnpeeel-
HBIH pexXHuM Ha BBIXOJAE MOACXEMEI. ,UJI;{ pe}l(I'IMa KOPOTKOFO 3aMbIKaHHU A

Ha BEIXOJE HMeeM .
1 0 w
ey _ Yxs+Uxs | l

- l (2-32)

uQer = 0, le‘p(l) = h“(l) RE

byt = Ulks + Ul

tiep1) 1 ep(ly

4 I PeXHUMA XOJOCTOro Xoia —
P 4] *
in@ytaacny R (Uks+Uks) | -

ioo=0, = =
2rp(l) T Tirp(l) ' . . N
hoyyhane) — Mareyteac R5 (Ro -+ Rx) .33
0 N ' . -~
u b Ry (Ukp+Uks)
Irp(ly 77 () Iep(l) - R5+ RK :

OJH2KO TIONYUEHHbIE 3HAYCHHSA MEPEMEHHEIX NIPH pacuere pealbHoOk
CXeMbl- TPEACTABJSIIOT Manblif HHTEpeC, TaK Kak OHH ONPEI.NSIOT
TOJILKO 06JIaCTh 3HAUEHUH BXONHBEIX CHTHAJIOB, TIPH KOTOPBIX NPOHCXO-
IUT HACHIIEHHEe TPAaH3HCTOPa B pacCMaTpHBAaeMOH MOJCXeMe.



Merouiky OTHICKAIIN PPAHIILIX KOOPAINAT 1 9TOM CAYUAC PACCMOTPIIM
WA IpHMepe CXCMBL, HPIBCACHIO na puc. 2-6, cunrasd, UTo K e BUXOAY NOA-
KINOUCHA eMKOCTI HATPYAKD, 1 KO BXOAY = NETONNIK CHTTNL € BRXOUTLM
conporapacmies Roo Togjeficrsnes BYojuoro corgiig ok iy Messieres cae-

JYIOILIN OGP aRaM:

_{an 250) B ) T

Fip (8) 3 ——" -
to (Mray -1 Re) (rasy b 5C) — gy Iy - R

R Cox (l)
i £ () x BN
tay O Todh) Ty -+ Re

(2-14)

Ecnn ey (f) == H3BECTHASE HPONIBOJALIASL GYUKIHS BPCMCHI, TO B MO-
MOHT {; BXOUOIT TOK JJOCTHIHCT TPAtiiioro 3Haucis, npi KoTopoM Tpatusicrop
NePEXOAUT N3 AKTHRION ofnacti paGoThl B PERNN HACLIUCHNS, T. €.

. . enx (h) o_an
. . - ——a 2-30
T {ty) = Hepeny /,““) -} RC (2-35)

Bouixojuoe  HAUIPSIKHIC CXCMbLI  QNpCJeIsIeTes TIACAYIONUM BLIPAKCHIICM:

Ry R E yx (5) - 5. ap
llq (S R — - Ry s 2-3€
2 () Ry (Ry; - Re) (1~ 1) TRt &0

— i Hocde  HeHOabionauns  ooparioro  ppeoGpasopanust  Jlamaaca  ssasierest
uagecrnoil GynKmei ppemen:

oy () 52 [ () gy = fa () 2-37)

, '
Hrak, nMeiotes TP HCHABCCTULIX: [y gys Uy 1y )y {1 Jlbst 0X otnickanns
x ypasuerusam (2-35) i (2-37) HCoOXOMIMO HPUCOBOKYHHTL 0410 U3 ypasuennii
(2-31). Pewenue jauioft cnctemMsr ypanuenui nossoJsier HafiTi BCH3BECTILIC
rpaiHuiInbie KOOPAUIATH U BPeMST £y,
[Tyers BXOANON CHIHAKN COOTBOTCIBYCT cTyHenuatolt Ppyuxunu ey (£) -
= [iuyx 1 ({). Toria

. ! EDX Enx
iy () = fep y & =
(1) POyt Re RuRe’

. t 0.
() =y o~ —RERKE (1 %) =
142(1)L1)--” 2rp () ™ Rs(Rp - Re) ,

1 o 4 ’
ey @ X M ayfiep (y — Mz @terp (e
s ypapuennit (2-38) netpyjito nonyynTh HCKOMBIC 3UAYCHNA NCPCMCNTILIX

L-’ ~ Enx
Irp() = Ry - RC ’

gy 1y ® Rpliepy—en =
= RE.I‘,:__“,X 0 *
T Rn - RC_(UKB + Uks)s |
S el 2.39

{y= 7ln [l--{- Ry (Ry -+ Re) “2:‘1)(1)} . (2-39)
I - ]eBRKEnx
= 1ln [1 . &3 — Rs (RB + RC) (U(I)(B + U;(Ii) ]“l.

Ry . R RpLux




Janec MOKHO MOAYHUTL YCJOBUST HAAIMIGE HEPBOLO YUACTKA nepeXouoro
mpoueced, U KOTOPOM MOJCXCMA pafoTacT B akTHBHOM PCIKIMC,

7 R .
ty >0 npu E ;<< (l +- ——(4)( ks - Ul\b) (2-10)
Rp
a Takxe BTO])OPO, na KOTOP()M [lI)OHCXOJU”‘ ”8{.:[;[”[0""(} 'l'[)i]”.'llll','l‘()pil,
0 *
Ry (Ry - Re) (U5 + Ukss) (2-41)

ty < o npn Epy >
: R (Rs+- RK)
IMpu nanguun o6OHX YYACTKOB MEPEXOJUOH XapaxkTepUCTIKI JoJMKHLI BLI-
. MOJHSITLCST 00a HepasencTsa.

PaccMOTpHM KyCOUYHO-JIHHEHHBIE XapaKTepPHCTHKH SMHTTEpHOro mMo-
BTOpHTeNsi (pUC. 2-7), BBIAENAS JBA yyacTka paboThl nojcxemsl. Ilep-
BBIH yyacTOK COOTBETCTBYCT aKTHBHOMY pexkHMY PabOThl Tpansucropa,
BTOPOil — €ro OTCeYKe TPH OTPHIUATENBHLIX MNOJSPHOCTSIX NpHpa-
IEHHS1 BXOMIOTO HaNpsikeHHs. PeXHM nacwlnenus Tpausicropa Iic
XapaxTepen JJisl Jlauioil NOACXeMbl, TaK KaK KOJJICKTOPIIOE HalpsiKe-
HHE TPaH3HCTOpa B CTaTHUCCKOM pexHMe, KaK NpPaBIo, HmeeT (OJb-
woe snavenne. lleaBToHOMHBLIE I ABTOHOMIILIE HAPAMCTPLI 5T BLIAC-
JIeHHLIX  Y4acTKOB  PaGoThl NOACXEMBI  ONPENeISHIOTCSL  CIIC/Y IONIIMI
' l’I[)Hﬁml)l{elﬂlbIMl{ BLIpa)KeHHsaMIL: -

g~ Rothns+ (L +le) R 1

a Rp (Ra -t Iy16) Rg’

' ' y ~ (I +4-haye) Ry

20 = TRy - i) Rog”
~—— R 1
Yoy = (R3 -t hy16) Ras - Ra; '
. y Ray + ly16 ~ L .
27 (Ray+ Rag) (Ro -+ hus)  Ray (2-42)

! 1
o™ gy a=Vaa™0 o~ oo

jyl (2)‘z _(jyld (a. o) + jy26‘(n‘o)) Q"——(l ——OC) 13 ’

2@ R+ Ra, Y16 (a.0) Ray "| RSz >
Ry= RpiRBe Ry = —Ro1Ro

Rei+Rs: ~ °  Rei+ Ras

rae him napaMeTpbl TPAH3HCTOPOB B cXeMe ¢ oCuweH Gasoil upn
aKTHBHOM pexume ero paGoTsl; j, ¢ (. o)’ ]ym(u o) — ABTOLIOMHLIE
mapaMeTphl HayaJbHBIX YCIOBHH _TPaHSHCTOpa B cxeme ¢ obuel Gasoii
IIPH €ro Iepexofe M3 AaKTHBHOH O6JACTH PaGOThl B PEKHM OTCEUKH

(rabn. 2-3).
Bxozsoe rpanmunoe HanmeeHHe NepBOTO ywyacTka paBoThI nop-

CX&MLI MO2XKHO HalTH JHIUb NpH 3aNaHHH NONONHHUTEJbHEIX )’CJIOBH
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Fen cupititth, (ro BLIXOAHOC FLATIPSTAKCTIIC TOACNOMBL MCISIeTest carago
0, TO FPAIIIIOC HATPHZRCITHE ARTHIEIONO peaKkiMi padoThl

u
2rp (D) o o :
EK))ICXGMM CONVEBETEIRYCT  BLIPARCTITN (2-28) 1 (2-80).

Ha puc. 2-8, 2.0 npeperaniaeint HPHACPLL THHOBIN CXCM BXOJUTLN
gidxpepeIUELT LTI rackagon (JLK) (3}"* 13 nepesouon peskime na
Bxojpt OY MOTYT pocTyHath CHPTAILE GOILIIOTO HERICIT, W10 HpHBO-
JET K BHIXOLY TP ansieropon JUK i axrusnoit ofaacti paboro. B vrux
KACKAAX M TTOJOAITCILIDIX BXOJUIHIY  THUPSIZRCIITSIX TPaneTo-
pol 72 MOTYT BOTTH B PEKHM OTCCURIL Jlaanneiiee yuseanueune proj-
JOTo CHIHAEL  MOZKCT BLIBCCTH TPAHINCTOP T B PeAIM HACLILLCIIA.
Onuako 3TOT PEerKuM B NPEACTABICHIBIN Mozuidu ke andeepermi-
AMbHBIX KACKIILOB BETPEHACTes CPABIITRIBIO PEJKO, TAK KAK KOJJICK-
TOPHBIC HATIPITASCHI TPALBHCTOPOB T1w T2 B CraTiHiecKoM PeAiMe
BLGHPAIOTC,  KAK  TPABIIO, JoCTATONNO  BLicokun.  TIpi Apyrol
NOJISIPHOCTI BXOJLIOFO HATSIRCIH (1, < 0) B POKINL OTCCURIT MOTYT
gofyri rpataicropu T )

PaceMOTPIM IpHOJIIZKeILI KYCOUTO-AHTCHTbIC. MO THIOBLIY
JIK (pue. 28, 2-9). s HOAOAIICALHONT HOMSPHOCTH NIPIPATICHIST
BXOJUIORO TP 12K CHIT MOZKIO BLUCHITE AR YHACTRA patoTh Kacka-
poB. Tepnoiit Y HacTor cooTneTeTnyeT ARTHBHOMY PEKRHMY PadoTh Tpat-
sucropon T/ 1w T2, wropeit - OTCCURT ppansicropa T2 JLis nhiae-
JOHHLIX  YUOCTKOB 9RBUBAICHTHHE /- HAPANETPH HOACXOM  QIPOICIs-
JOTCS CHE/VIOFILHME BOIPAKCTHIMIE

Vel Py

Yy Hhwa T

N

ey !

!/. L e ‘ e
2 () 2 I b et Ry
=00, Ry Ry Ry

Uty T0BY e (Vi YVie™ Yio): (2-43)
P 0,

Yoy e

Yopa 97" Yiuxay Yue Hue ™ Yo oy™ Hiow @

. r - < "‘ v
Poo @y = 05Y 00 Yoma 9~ Yo @

jyl o jyl:; @~ (1 | hﬁl(vl) jgfm ooy (‘1 “1) 12)'
ju‘z @ 0,5 f;;:za @~ —0,5 V’zm 1fgm {u. o) L f,,:z«: (. n)) =
= 1Y 0,51y,
e i, ]‘G-AI; (fe == 1,2) = N-napamerpol kero  Tpansucropa Npu akTHB-

HOM pexciivMe 1o paGoThl I BRIOUCHHH 110 CXCME C obielt - Gasolt;
Ins oy Iya a. oy — ABTOHOMIULIC napamerpnt rpansucropa T2 B
“cxeme ¢ ofieil- Gasolt npi ero HepeXoie Hs AKTHBHOTO pexxuMa PaboTH
B 00/acTh OTCEHKH (tadn, 2-3). . '

B BuipamenHaX (2-43) napamerphl, omHocsuuiecd K cxeme IIK ¢ ag-
THBHON narpy3xoil (puc. 2-9), umeior JIONIOTHHTEI UL HIDKIHH HH-
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Rekc «a». [IpH BbIBOZE COOTHOLWIEHHH mNpeanoaarajioch, Uro y-napa-
METPEL Tpausucropa T2 B pekHMe OTCeYKH GINSKH K HYJI0, a napa-
METPBI /1356, Mgy TPAH3UCTOPOB, PABOTAIOWUIX B AKTIHBIOM PEXKIME,
AOCTATOMHO MaJ/bl H OMNPENEJSIOT JHIIbL BLIXOAHYIO HPOBONHMOCTI,
IHppepennuantbHOroe Kackafa ¢ JHHAMHYECKOl Harpyskoii.

Ms  Boipaxenuit (2-43), cuuras Yoou (1y ™= Ygga (zpr MOKIO olLC-
HHTL BXO[HOE TpaHHYiOe HAaNpSKEHHe AKTHBHOTO yuyactka paboThl
0GeHX MOACXEM, a TaKkKe I'DAHHYHOE 3HAYEHHE BHIXOAHOIO TOK: B pe-
HM€ KOPOTKOTO 3aMBLIKaliHsi B BRIXOJHOM uenH (i, == 0):

- g Jpe _ 0
Uipy DU, )y = = (hns-l F Aot Ry) 13,
Y1 Ya1 (1

; ~__(0F; ~ ~ JO JO _
Lorpr 1y = 0’51'2!‘1). a() = Y1 (yHiep 1y ~ 1§, 19=0,51, ]

(2-44)

Ilnst oTpHLATENbHOM MOJMSPHOCTH BXOXHOTO HampsKEHHsI, Kpome
aKTHBHOTO peXHMa paGoTel MOACXeM (MepBbH yyacToK), BO3MOIIA
oTceuxka Tpausucropa 7/ (Bropoit yuactok). TlpuGamkennpie BbIpa-
KEHI 15l HEABTOHOMHLIX TapaMmerpoB ‘Ha o0OHX yuacTkax ompeje-
JASIOTCS BLIDAXKEHUSIMH (2-43). ABTOHOMHLIC napameTpnl st BTOPOTrO
yuactka (u; << 0) cranoBsiTCs CJIEYIOUIHMH:

o Ny , I 0
I =y g = (]ylﬁ (a.0) T Jy26 (a.o)) = (1 ) 13, ]
o ama o . , o

e '0’5]!/2& @ =~ 0,5 (h216-2]y16 (@ o) T Jyas (a.o)) ~— 13, J

M3 nosnyuenusix BhIDaXEHUH HETPYAHO OLEHHTH Tpaiyynble Koop-
AMHATBl MEPBOro y4acTka A paccMaTpUBaeMOIf NIOJISIPHOCTH  BXOJ -
HOTO cHrmHaJfa: . ’

(2-45)

ulr‘p(l)z ulrp.a(l) zﬁulrp(l) z_ulrp.a(l)’ ‘ (2-46)

ot .

—1

barp (1) = T srp (1 Larp.a 1y = Doy, a(ly

_ IlpoBenennoe paccmoTpenne B OCHOBHOM 3aTParuBaj0 METOILHKY
ONpPENENEHHS aBTOHOMHLIX NapaMeTPOB HAYaJIbHEIX YCJIOBHI M IpaHiy-
HBIX KOOpAMHAT THMOBbIXx moacxem OY. Ms npepcrapiennnix pesy.b-
Ta4TOB aHAJHM30B KyCOYHO-THHEHHBIX Mofenmell IOACXeM TaKXKe SICHO,
HTO OHH MOTYT TEPSITh CBOM YCHJIHTENbHEIE CBONCTBA MPH CPABHUTENbHO
HeGOIbLIHX BXOJHBIX CHTHAJax.

2-3. ivana3oH aKTHBHON pa6ori
AHpdepeHuHanbHbIX Kackafios

Onolt U3 OCHOBHEIX XAPaKTEPHCTUK, OKA3bIBAIOWMX CYILIECTBEHHOE
BaHARHE Ha GbicTponefictsHe OV, sBJserca QHAnason aKTHBHOf pa-
GOTb yCHJMTENBHBIX KACKaOB. DTOT JMANA30H ONpefesercs npe-
AC/BHBIMM YDOBHAMH H3MEHEHHS BXOJHBIX HJIH BHIXONHBIX KOODLHHAT,
NPH KOTOPHIX KAaCKaJbl COXPAHSIOT CBOH YCHMJIHTeIbHBE CBOMNCTBA.
Tlocko/bKy B OXHOKAHAJBLHBIX TPAHSHCTOPHEX OV PEKHM «GOJIBLIOTO
CHTHANA», KaK NPABUJIO, CBA3AH C NHHAMHYECKOI! NEPErpysKoli BXOJHEIX
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JIK, To nenccooGpasiio 10JLpo0I0 ~ OCTAIIOBHTBCS! 11a  PAacCMOTPEHHH
J1anasona akTuBHON pafoTLI TAKHX KaCKajlon.- X

B npenniiylienM pagjeie Obllil BBEJICHL Kycouno-ainefinnie Mare-
vartueckie moaean nekoropbix JIK (pue. 2-8, 2-9). Oanaxo Baxuocts
CBOHCTB KACKAOB HAHIIOro KJAcCa B PEKIMax «0OJNbIIOro CHrHa1ay
Tpefyer NeTanblioro aHajiisid HX XapAKTCPHCTHK TNpAMOH nepejaun
cirHafa 1 6oJee O0GCTOSITCABHOIO  OOCYMACHHST CXCMOTEXHHYECKHX
janpaeaennii, MPUBOASILIN K PACIMIPCHHIO JXHANasona aKTHBHOH
pa6ors K. . _

XapaxrepucTHKa npsMOM Nepejaud BXOJHOr0 HANPANKENHS iy =
= f(4;) mas napannenpHO-GanancupiX  kackagos (pue. 2-8,  2-9,
Ra, = 0) Ha ocuoBalH{ HEJIHHCHHOH MONEJIH TPaH3HCTOPOB

Y
d6epca — Moasia  ompene- '
JfeTcs  CAeNYIOLMM  TNpH- e ’:”"i’ 2__
W [ Laenin - -1
GAHMKEHHBIM BbIPAXKEHHEM: "1/ ////r//vlz/n
. 7 7]
u za |
Cxp( 1 )_1 S N I /}_
. maPr "
iy, 207 = / !
exp iy 1 0 it | 0 Y o et
a0 wo | " 1 50 w0 150 | uB
maPr ; !
I
u
=ndyth =", (2-47) | A e |
Zmsr i ) 7 ’/
— e -, A
rae ny == 0,5 — st cxeMbl /’f////z' - s
puc. 2-8; ny; = —1 — 1Jis1 ] Bl L2

cxemsl puc. 2-9. S
Vpasuenue (2-47) nomy-  Puc. 2-10. Xapaxrepuernku npsamoil nepe-

; ro AU BXOJHOTO nanpskenus Anddepenun-
HEHO TIPH JOMyLUCHHAX, annruoro xackaga. Kpuswe /, I/ mocTpoeHh!

Tpansucropet T/ n T2 me 4 Ry = 0, xpussie /1], 1V — nas Ry =
BXOASIT B PEXKHM HAaCLILIEHH 51 =[50 Om

I UX XapaKTepHCTHKH HJeH - S
THYHB, a8 KO3((HIHEHTH Nepenayt no TOKy 3THX TPAH3HCTOPOB B CXEME

¢ o6tieil 6a3oll ¥ NoACXeMBl JIMHAMHYECKOH HATPY3KH OJH3KH I10 MOLYJIIO

K efUHHIE.

XapakTepHCcTHKE, COOTBETCTBYIONIAST BEIpaXKeHHIO (2-47) mpH n; =
=0,5, I,=1wmA, m, = 1, npencrasnena Ha puc. 2-10 (xpuBas ). -
KpyTusHa XxapakTepHCTHKH BOJH3H HYJEBOTO 3HAYeHMs BXOJHOTO
CHIHaJa NPHHEMAET CJelyiollee 3HayeHHe: '

i ml |
" by e e Malo 2-48
Yar ) gy duglyeey  2maQT &4

[Tpr BXOAHBIX HANPSKEUHAX |uy| > 2m,(pp NpHPALIEHHs BBIXOL-
HOTO TOKA JOCTHTAIOT CBOHMX 3KCTPEMa/JbHLIX MOJONKHTEJLHBIX H OTPH-
uarenbupix yposHeH (4 nyfy) M NEPECTAlOT 3aBHCETh OT M3MEHEHHS
BXOJHEIX CHTHAJIOB. DTH PEKUMLI COOTBETCTBYIOT OTCEUKe TPaH3HCTO-
poB 71 i T2 JK. Takum 06pazoM, MOKHO BBIAGIHTb TPH Y4acTka
paGoTHl KackKaja, a KPHBYIO [ armpoOKCHMHPOBATh TPEeMs OTDE3KaMH
npsMeX — I, 2, 2', Kak noxasaso Ha puc. 2-10 (xpusas /7). Hakson
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MEPBOTO  YHACTKA COOTBETCTBYET KPYTHAUCE, OHPCIACICUUOIT  phipaxce-
mem  (2-48). Mz npusesennoil  Kycouno-jnneiinoit  Xapaxrepneriki
CJIEAYET, UTO BXOJUIBIC TPANINHLIC HANPSAKCHNST AKTHBHON obaacth
paboTH KACKaoB Mo alcomoTIONY 3iaueino GIISKI JIPYr Kk Jpyry:

!
—u t ST T (2-19)

Lrp (1) s lll‘]) W O

Har

OtveTHM, UWTO BXOJIOC TPALHYNOE  HAUPSIKCIIC £y e 910
Takoe MNpHpalieliie HanpsLKelHs na BXOJAC KACKAd, NP KOTOPOM
ONHI H3 €ro TPau3lCTOPOB BBIXOANT 1A Tpaniny axTiBuoii ofnactn
pagorer. 3 (2-49) caenyer, uto past pacemarpusaensix JIK rpanmunsic
HanpSDKEIHsl 1€ 3aBHCAT OT CTATHUECKOTo pPexiiMa padoror Tpausi-
CTOPOB M HMEIOT 3HaueHust, Jexaie B npegenax 50—100 B mpn
T =20°C (m, =1-=-2; ¢p 25 MB).

Te ke pe3ysbTaThl HECKOJLKO OTJIHUHDLIM IIyTeN 1I0JIYYeHBI B IIpe-
abaymeM paspene. Tak, ecid Ha nepBblii Juueiinblii yyacTox paborhi
IK pacnpocTpanuTh MaJOCHTHAJBIbIE 3HAUCHIS A-mapamerpoB Tpan-
sucropon T1 n T2

. ey 2aeyypy
Mgy = Mygs = T
K] : 1y
A)_r‘
L, (2-50)
t 10 Bupamenust  (2-44), (2-46)
R BXOJULIX TpaliiuibLIX  KOOPAHIaTr 1o

HaNPSRKEIIo  CTalyT  AHaJIOrIHIBIMN
(2-49) (Ry == 0).

Bxoxunle  rpannuinie  HampspKe-
nist  quddepeniuanbioro Kackaja

Puc. 2-11. Juddepenunainunit
Kackaji Ha COCTABHLIX TPAH3IN-

cTopax Ha COCTaBHLIX Tpausucropax  (prc.
2-11) Taxxe omnpepeasioress  (2-49)

npu yenoBud, uro lo ISy, Io > Ity Ecan sapaiomume remepa-

TOPLI TOKA OTCYTCTBYIOT, TO a0COMIOTHbLIE 3HaueHHs! BXOLUBIX . TpaHHY-
HEIX HampsiKeHuil yIBaHBalOTCs MO CPABHEHHIO C IPAHHYHBIMH KOOP-
, AHHATaMH KacKaloB, NPUBEJEHHBIX Ha puc. 2-8, 2-9. :
[TpocTefimuil cnoco6 pacmwmpenus Auanasoua akrusHoit padors J1IK
Ha GHNONSIPHBLIX TPAH3HCTOPAX COCTOHT B HEKYCCTBEHHOM CHM2KEHHI
KPYTH3HB! €r0 XapaKTePHCTHKH IPAMOMH Iepelau BXOAHOTO Hallpsizke-
-Hust. TIpH BBefEHHM PE3HCTOPOB B SMHTTEpPULIE LenH Tpanauctopos LK
(puc. 2-8, 2-9) kpyTH3HA 3TOH XAPAKTEPHCTUKH NaJ@eT, a BXOLHLIC
TPaHHYHBIE NAaNPSIKEHHA BO3PACTAIOT  IPOIOPIIONAALIIO  ITaICHIIO
HaNpsDKeHHsl Ha STHX Pe3HCTOpPax B CTATHUCCKOM PeKHME:

I
! =1 = — Ml PR A e A Y ]
Yoy = 8V~ g RaTy Ry = Ray-|- Ray, @51)
-——u;rp (1= uu-p iy = 2"7,3(1)1‘ ‘[“ O;BRS]()- J )

Bripaxenuam (2-51) coorsercryer kpusast IV (puc. 2-10), 1nocrpo-
€HHas NPH TeX Ke YCJAOBHSX anNpOKCHMAUBH, uto B KpuBasi /] (Ry =
= 150 Owm). '
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VRAJANTLIE crocod pacnmpenist Jyulanasona akrunHoit pagorst J1K
CpaBIIETCALIO HPOCT, 10 OOITAJACT PSJOM CYILCCTBCIIBIX TTCIOCTATKOB.
OcpopnHIC T8N 3AKMOUAI0TCH B TOM, WEO NPIH IICHon30Balnn pac-
CMOTPCHITOTO cnocoGa HPOHOPIHOUAIBLIO  YBEAICHIO  alCOJIOTIIBX
g ayein il BXOJULIX PPAIIMIIX DaHpsREHIl yXYIaoTest BaxHeiinme
MAJIOCHTHAILALIC HAPAMCTPH KacKkaoB: Kosddmuent ycHienns BXox-
noro natpsoxenist K, Koadgdniuent ocsabaenmst BXOJHBIX cruas-
Hprx  uaupsrRemtit Koo oqe  KOXQUUHENTH  BJISHILS HanpsKeHnit
HeTOUITHKOB HHTAINS A KAUeCTBEnILe noKasarent kackana. Tak, ais
JIK ¢ cHMMCTPHUILIM BhixofioM (pue. 2-8) xoapduurentst Ky 1 Koe. o
Moryr OLITh HPEICTABJCHE! B BIAE CJIELYIOUHX (yuKkuHit rpaHdyHOTO
HATIpsIASCII: ; ' .

KUN Iy RK1+RK2 ,

2ulr‘p (1 I+ (Rxy + RK2) Y-

2y RicqPasst — Ryoltoss.o T

K=b o= e =g o1
ac, e 126-1 196-2 I, Riq -+ Rxe
r Al .
g Y olien <»1);-‘),1‘:,'_A_R_;3_gﬂ g gl hma-lRm—hm-sz)
A ?
Iy Ry -l- Ry, hyggr T Pisee Ry R

e hy g /z,u g 0 [ TAPAMETPH  TPAIBHCTOPOB Ti u T2 B cxeme
¢ o6uLeil 6a30ii; Y, —~ BLIXOJAAS NPOBOAHMOCTL reneparopa Toka [o; -
Y,y — [POBOJUIMOCTDL HATPYSKIL.

Bpejenie B kackay (pue. 2-8) pesncropoB Rgpy, Ry NPHBOIAT
K CyUICCTBOUTIOMY BO3PACTANHIO COCTABSIOWHX Jpeida 3. A. C. cMe-
nexnst, OCYCJOBJICHILIX BJHsIHeM BTOporo kackapa OY, a Takxe
HecTaGHJIBIOCTH TOKA HerounHka [ IIpH 5TOM NOSIBASIOTCS JONOJ-
HHTEALIILIC COCTAB/SIOLLIE TeMIeparypHoro apeida, cagsanune ¢ pas
6pocoM TCMIepaTypHLIX KOS(XpHIHENTOB CONPOTHBJECHUH DESHCTOPOB

Ray 1 Ray

BEew 0 ARy, ARy \.
—~0,5u —2m, —_ ;
AT (wirp 1y P 7) R, AT Rp,AT

yBeJIUUUBaeTCs  Jpeid, OBYCJIOBJIEHHBIH PasGpocoM TEMIEparypHHIX
KO3(pHIIEITOB CONMPOTUBJIEHHH PESHCTOPOB HATPY3KH,
AEg,, ~ 054 ( ARy, ARm).
g | trp (1) ’
AT RiyAT  RyAT)
BO3PACTAET CTCHENDL BJIHSIHS HEeCTaGHILHOCTH HCTOUHHKOB MHTAHHA
na 2. J. €. CMEIeIHsI: : ‘

BBow h 4 2u10p (1) RK1.’¢226-1'—RK2’1226-2,

AEI 126-1 126-2 10 Rl(1+RK2
AL, — Yotiep (1) (’1216-1RK1_’L21&2RK2 R:—u‘"R:azA_i_ .
AEz Iy Rm + RKz . Rsf’[‘ Raz

b6 — Biis-2 )
i1 iis2
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Kpome aToro, H3-3a TEXHOJOTHYCCKHX OTpanienuii na nomuuadin
COMPOTHBJIENITI PE3HCTOPOB JRAHIDUI CNOCOB MOBLINICHISE BXOJANLIX I'Pa-
HHYHBIX NANPKENHi OKa3hBACTCA MPAKTHUCCKIT HCHPHTOJHLIA U]
MHKPOMOLIHBIX NOJYTpoBofHIKOBLIX OV, a Takke jyist TeX yeninre-
Jefl, BXOAHBIE KacKalbl KOTOPBIX PAfOTAOT B PEXKUMC MIKPOTOKOB.

HocratouHo mipokoe pacnpocrpareiiiie B QY HOJYUIIN BXOANLIE
KACKajALl Ha TIOJIeBBIX TpansHcropax. Ecsi B KauecTse TPalsicropon
T1u T2 (puc. 2-8, 2-9) HCMONL3YIOTCST MOJNEBLIC TPANBICTOPLL ¢ ypaB-
JISIIOIIHM p—n-TIEPEX0JOM, TO HETPYAHO NOKas3aTh, UTO BXO/UIBIC Tpa-
HHUHbIE HaNPSKEHHST ONMPEIAIOTCS] CJCNYIOUUIM BHIPAKCHTEM:

' A 1(] [ I
Uip iy = " Hypep () Uz, ore ]/ YR (2-52)

C. nayu

rae [g yaq — HAYAABHBIL TOK CTOKA; Ugyy, gre — HANPIKCHHE MEONILY
3aTBOPOM H HCTOKOM, COOTBETCTBYIOILEE OTCEUKeE.

[Tpu BeIBOZE (2-52) mpeamosiaranoch, 4TO TMOJEBLIC TPAH3ICTOPDLI
paboTaloT B 06/MaCTH HACLILEHHS TOKA CTOKA H IIX HDOXOJHLIC Xapak-
TEPHCTHKH COOTBETCTBYIOT KBajpaTHUHOIl 3aBHCHMOCTI:

Uayn )2

]Czc-na-x (1 -
UBI{. ore

AGcomornple 3Hayenus BXOAULIX Tpamuunsix nanpsoxemnii JIK na
_TIONIEBEIX TPAH3HCTOPaX, KaK IIPaBHJO, 3HAYHTEILIO BEHINE, UeM y ala-
JIOTHYHBIX - KACKafloB Ha OHNOJSIPHBLIX Tpansucropax. Hanpuwmep, npu
Iy =108 MA, Igyay = 0,8 MA, Usy. o = 1,2 B ynaercss nogy-
YUTL TpaHHyHble Hanpsukenusa npumepno 0,8 B. dro snauenue Gosee
YeM Ha NOPSJOK NPeBLIACT TIPAHHUHBIE HANPSKEHIST KacKajlon
(puc. 2-8, 2-9) ma GMNOMSIPHBIX TPAHM3UCTOPAX IPH HYNEBLIX SMHTTC]-
HBIX CONPOTHBJEHHAX Rgy, M Rp,. Brifop THMa mnoJjesoro TpaHsil-
cTopa ¢ GOMNBbIIMM HAMNpPsKEHHEM OTCEUKH MO3BOJISIET IOBBILIATL a6co-
JIOTHBIE 3HAUEHHS BXOAHBIX TpaHuuHbXx Hanpsxenud JIK. Omiaxo
BxoaHo# kackan OV, NOCTPOEHHHIl Ha TaKHX TpaH3HCTOPAX, Kax
IpaBHJIO, MMEET HHM3KHE YCHJIMTEJLHLEE CBOMCTBA, YTO MOBLILAET
TpefOBaHHS K TEMIIEpPaTyPHON CTaGHJILHOCTH MOCAERYIONHX KACKALOB.

B nacrosmee Bpems GOMBILOE BHMMAHHE YAESIETCS] CO3MAHHIO M-
Kpomowneix OY. [lpu pa6ore mosieBLIX TPAHZUCTOPOB B OGIACTH MabIX
TOKOB HX YCHJIUTE/bHLIE CBOHCTBA 3HAUHTENLHO YXY/UIAIOTCS, JHAana-
30H aKTHBHOH pabOThi KACKAaXOB CTaHOBHTCS GoJiee y3kuM. Ilpn Tokax
Iy < 8mi@3lc. wau/ Udn. ore Takoll kacxan y2Ke He MMEeT NPEeHMYIECTB
N0 YPOBHSIM BXOAHBIX TDAHMYHLIX HaNpPsiKEeHHH mNepel anasoruulbiM
KacKaJoM Ha GHMNOJAPHBLIX TpaHaHcTopax. Takum o6pasoM, BXOJILIE
KaCKajpl Ha TIOJIEBBIX TPAH3MCTOpAX, PabOTAIOWIMX B PEXKHMAX MaJbIX
TOKOB, TaKkKe HYXIAOTCA B PaspaboTKe CXEMOTEXHHYECKHX METOJOB
pacliMpeHMs AHanas’oHa aKTHBHOH DPaGoTEHL. '

V3BecTHE CXeMBl BXOIHBIX KaCKAOB HA GHIOAAPHEIX TPaN3HCTO-
pax, ofnajaromue pacIIMpPEeHHBIM JHManasoHOM aKTHBHOH paGoThi,
B pa6ore [21],npuBenena cxema JIK (puc. 2-12), BHIMOMHEHHOTO I
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’I‘I)HIIBIIC’I‘C)[)E]X PA3IoOro Tia nponBojIMOCTIH, KHCI{EUL IIMeeT BXOMUlbIe
I‘pa“”l””)lt.\. HAITPSLRCHIS, Ho El(‘)C()JlIO'I'll()My 31auenio  npeppigaloLne
oJITopa BOJALTA. ()}[IIH]\'() (‘,.YHLCC'I‘BL‘I[IlI)ll"l HCAOCTATOK 9TOIrO H IIO}L06HI>IX
CMYy KaCK:JIOB  COCTOIY B TOM, UTO ITOBLIUICIIE y])OBll('.‘l“I rpanimyunix

Pue. 2-12. Jludpepennuannunil Kackaj ¢ pacuui-
PCHILIM nanasonoM axrusnoli pabors |

HANPSDPKCH I JIOCTHIACTCST 34 CUT 3HAUMTEALIOTO YCJOKHEIHST CXEMDI.
Beenenie B cexemy JIK Gosbiioro uucna JONOMHETENIBHBIX 2JE€MENTOB
HEH3O@KIO BOJIET K YXYANICHHIO €ro CTaTHYECKHX XapaKTepHCTHK.

Tax, temuceparypusti gpeiid 2. 1. c. cme-
ILEHHsT STOTO KacKkaja 3aBHCHT CoJsee ueM
OT ABajLATH 3JEMEelTOB. DTO CO3JaeT H3-
BECTHRIE TPYJUIOCTH [Pl ero MHHHMH3a-
L.

Taxkum oOpasoMm, IUHPOKHUH JHanason
AKTHBIOH paGoThl H BLICOKHE MOKasaTeslH
[0 CTAaTHYECKUM  XapaKTepHCTHKaM -—
CYTb NPOTHBOpPEUHBLIE TPeGOBAHUS, NPEND-
saBJseMple K THIOBBIM JIK. 210 npoTHBO-
peyde He MOXKeT OblTb YCTPaHEHO MpH
NOCTPOEHHMM  BXOAHLIX Kackagos OV
"B paMKax TPAXHLMOHHLIX CXEMHBIX peLue-
HHI. ‘

Hau6osee adpexTHBubi cnoco6 pac-
INMPenHs  JHanasoya akTHBHOR paboThl
BXOAHLIX KacKanos QY COCTOHT BO BBEACHHH
B GasoBbie cxemul JIK (puc. 2-8, 2-9, 2-11)
Psiia JOINOJIHTEALULIX 3JEMEHTOB, KOTO-

Puc. 2-13. Kpasunnuedublit
aHppepeHHANLHBIE  KacKaN

PLIE He BJHSIOT 1a XaPAKTEPHCTHKM Kackajia B PEXHME «MaJioro- CHr-
HaJa», HO HAYMHAIOT AKTHBHO PaOTaTh IPH AMHAMHMUCCKOH NEPErpyske .
6a30BbIX cxeM. B OV ¢ TakuMH BXOZHBEIMH KacKajaMmu, KOTOPbIE B Jadb-
Hefiuiem GymeM HasbBaTh KBA3HIMHEHHBIMH, YAAETCS NOJNYHHTL COBO-
RYTHOCTh BBICOKHX KAUECTBEHHBIX IOKasaresedl Io 6bICTPOAEHCTRIIO

H CTaTHYECKHM XapaKTepHCTHKaM.
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PaccMOTPIM NPHMEP CXCMBl KBASHJIHIIEHHOTO JIK (puc. 2-13, me
T5, T6, RI — JONOJHHTIbIILIC SJIeMENTE). BOSMOXIOCTL  TaKOro
rocTpoeHHs Kackaja oOycJOBJela HasiuleM JOHLL HCIYBCTRITe/b-
HOCTH y BXOJIOH XapaKTePHCTHKI GHNOMAPHBIX TPAIBUCTOPOB, KOTO-
pas, KaK yKasLBanoChb, AMA KPeMHHEBDLIX TPAN3ICTOPOB JICKIT B 1pC-
nenax 0,4—0,5 B. ITostomy npH Malbix ypoBlsiX BXOALOro Juidupe-
peHIHaJBbHOTO CHMTHANA iy TPAH3HCTOPLI T5, T6 naxojsrest B ofec-
TOUEHHOM peX<HME H TOUTH 1€ OKa3LIBAIOT BJMSHHA 1d paGory Gaso-
soro JK. Bce mpupauieHue BEIXOLHOTO TOKa OGECICUHBAECTCs1 3a CUCT
nepepacrpese]eH sl KOJUIEKTOPHBIX TOKOB TpaH3NCTOPOB T n T2.
[lpH BXOHBLIX HANPSKEHHAX |Uy| > Uy rp (1) ~ 2m,@r=50-+100 MB
onuH u3 TpansucTopoB T v 7'2 BXOAUT B PexuM OTCEUKH, H JajbHed-
[ee npupamiente TOKa Ha BEIXOJE obecnednBaercs BBEICHHLIMI B CXEMY

JMOTMONHUTENABHEIMH  BJIeMell-

o b TaMH.
e gy ) [Tycrn na BXoj KacKaja
NPUXOAUT OOJLLIOH CHILIAJ
TNOJIOKHTEJLION MOJI51 PHOCTH
(4, > 0,4 -:- 0,6 B). B srom
. cayuae Tpausiicrop 75 Bxo-
- LN M e Bas quT B AKTHBLDIE  PeACM
Urap(3) Uyep(2) Urzp(n) \} |l i ].7360'1‘111, H NOSIBJISICTCY TOK

4

o, o
L) = Laap(1)

|
|
|
|
I
|

B €ro KOJIJI(:‘KTO[)]IO]‘/’! [Lel.

}

Laopin)® Gyl ™ |
| DToT TOK Tepenaercst uepes
- ! TIOBTOPHTEJL TOKA B BhIXOJL-
Lapra) [~ == HyIO lenbh H MOMKeT B Je-

o CATKHM H COTHH pa3 INpeBbI-

‘ - , . waTh pabo4yHé TOKH TPaH3i-

Puc: 2-14. Kycouno-nuHeiiHas XapakTepu- ' .o o~0 T/ T2

CTHKa INpsAMOH Tepefayn KBaSHIHHEHHBIX p ! :
auddepednnanbibx Kackanop Ecnu Gasa TpaH3u-

cropa T1 monydaer 60Jib-
lI0e OTpHUATEIbHOE NPUPAIIEHHE BXOXHOTO HANMPsKEHHs, TO MOSIB-
JIIeTCH KOJJIEKTOPHBLI TOK Y TpaHaucTopa 76, BO3PaCTaeT KOJJIEKTOD-
HbIH TOX TpaH3sucropa T2, KOTOPLIH yBeTHYHBaeT BLIXOJHOH TOK KacKajia.
VcXozsi B3 ONMCAHMA TPHHIMIA PaGOTH KBaSHJIHMHEHHOro Kackana,
CJeflyeT, YTO €ro XapakTepHUCTHKa NpAMCH Tiepefaud BXOAHOTO Ha-
TIPSXKEHMs] VMEET XapaKTepHylo 30HY HEuyBCTBHTEJNBHOCTH NP ypOB-
HSIX' BXOJHOTO CHTHAJa B HECKOJBLKO COTEH MHJIMBOJNBLT. DTO CBA3AHO
C.TeM, YTO BXOJHLIE IDAHUYHLIE HampsKEHHs 0asoBbIX CXeM, Kak
NpaBUJIO, MEHbIUE MOPOTOBBIX HANPSKEHHH SMHTTEPHBIX IEpPexoion
(U;B) JOTIONHHTENbHEX TpansucropoB 76 u T6. Ilostomy' xapakTte-
PHCTHKY INpsIMOIl nepefauy GO/NLIIMHCTBA M3BECTHLIX CXeM KBa3HJIM-
HefiHbIX BXOAHBIX Kackanos OV, moxpo6HO paccMmarpuBaeMbix B. § 3-1,
© MOXKHO AaNNPOKCHMHPOBaTb OTPe3KaMM MpPAMBLIX B COOTBETCTBHH C
puc. 2-14 (yuacTkm 2, 2’ — 30HBI HEYYBCTBHTEJBHOCTH KacKaja).
JIns1 HEKOTOPHIX CXeM KBasH/IHHEHHBIX KacKaloB (Hanmpumep, pHC. 2-13)
yuacTkH 4 M 4’ MOXHO HMCKJIOUMTL H3 PACCMOTDEHHs!, NOCKOJBKY AJIsT
HHX MaKCHMalbHOE BXOJHOE HalpskeHHE MEHbIIe I'PaHUYHOrO.
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B cBasit ¢ H3JOXKEHULIM NpHHUMIOM paGoTnl KBasuauneiinoro JK
(puc. 2-13) CPABUNTEABHO TNPOCTO MOCTPOHTb €I0  MPHGMHIKEHNYIO
KYCo'10- Jieiinyto MaTeMaTHUeCKYl0 MOAEIb, KOTopas /sl OTPHua-
TEeJLHOH H MOJOXKNTENLHON NoAspHOCTell BXOAHOTO nanpmxemm BKJIIO-
yaer no TPH JINEHNBIX ywyacTka paGoTsl. [lepBuii 0 BTOpoOit yyacTKH
XapakTepusyloTesl y2Ke pacCMOTPEHHBIMH BhIPaXKEHHAMH (2~ 43) — (2-46)
11 COOTBETCTBYIOT padore Gazosoro JIK (puc. 2-9) B akTHBHOH 06.1aCTH
H B pexuMe OTCEUKH ONHOro u3 TpausuctopoB 77 uau T2. Ha tpethem
yJyactke AJIf1 NOJNOMHTENbHOH M OTPHLATENbHOH NOJSPHOCTEH H3Mme-
HEHHsl BXOJHOTO HamNpSXKEHHsI COBOKYNHOCTh ABTOHOMHLIX M HEaBTO-
HOMHBIX I1aPaMETPOB, & TakKe TIpPaHHYHBIX KOOPAHHAT BHIIVISIUT
caenyomuM 06pasom:

y L hy16.5 T 0
-~ ~N—— ~
11a (3) ‘/lus-s‘l‘Rl v Yora 3y hnost R, Y19a (3y ’
V+hy16.5

y22a (3) Yuux (3)* jt/l'l (3) f la (2 h6 (0. a
K ! yla I e . a)-5?
¥ @ ’1116-5 -+ R] (0. a)

4
. . h6 (0. a)-5
Tyoa 3y = ly2a 2) " ul =~ UY R -+
y2a (3) y2a ( 11116-5 ! Rl rp.a (2 3B-5

* -
-+ Usp.s = Usg.s,

s LAy 6.6
i =1y ~—=" Y ~0 253
arp. 0 It 2
rp.a (2 20~ TR, 122 @ ~ Y b (2-53)
' R, , ,
y21a (3) R4 (;1116-6 Rl) ’ Y22a 3) YBbIX (3)?

i ~ U+ h16.6 e ,
yla (3) 77 Jyla (2) h R h6 (0. a)-6'
166+ Ry

. —_: _ Rsehﬁ (0. a)-6
]yza ® ]yza @ R4 (hlld 6‘{' Rl) ,

’ ~ 0 » . * .
Uirp.a (2) =™ (Uss-s -+ Uas-e) ~ —Uss.6 lorp. a(2) = Io,

rne hu 6.. — l-TIapameTpel k-To TpaH3HCTOpa B.cXeMe ¢ ofmeit 6a3oii;

I, — XomneKTopHufi TOK Tpamsucropa T8; Ubs.s, Uds.s — mamps-
JKEeHHs] Ha 3MHTTEPHLIX Népexojax TpaH3ucropos 75 u T6 B crartu-
yeckom pewume. (Udp.s = Udss = 0); Uss.s, Usp.s — MOpOroBee
HaNpsXKEHHUsT SMHTTEPHBIX NEPEXOLOB TpaH3ucTopoB TH u.T6.

IlpuBeneHnble BLIPaXKEHHs HILTIOCTP UPYIOT OCHOBHLIE MOMEHTE! PaHee
H3JIO}KEHHOI'O Ka4YeCTBEHHOIO DAaCCMOTPEeHHs IPHHLHNA paboThl KBasH-
JIMHEHHOro Kackaja.

BoamoxuoCTH NOCTPOGHHSA BEICOKOKAUECTBEHHEIX BXOJIHBIX KaCKAJIOB
OVY Ha 6ase KBasHIHMHEHHEIX CX€M C [IHPOKHM J[HanasOHOM aKTHBHOMH
PaboTHl JOCTATOYHO OOLIHPHEL M 3aTPArHBalOT NPAKTHYECKH BCE OCHOB-

61



npe  pasnostocrt JIK. TTpnumgunt . nocrpoctits KBasnueiinmix
KACKA/IOB, N3TOMWCHILIC  BLIUC, TOSBOJSIOT  CTHITCSIPOBATL - CXCMLI
¢ BLICOKIMI TEXHIUCCKUMIL XapakTepUCTIKAMIE B PCRIMAX  «MAIOTO
11 GONLUIOFO ClIrHAJNIOBY.

2-4. NepexopHble npoueccsl 0AHOKAHANbLHBIX
onepauMOHHbIX ycHAUTEneH

a. YeuaMTens ¢ THMNOBBIMM BXORHBIMM KacKagamu
A

Ilas monyderHst 0GOOUIEHHBIX PE8YJLTATOB, KOTOPHIC MOMHO OTHE-
cTi K GOMBLIOMY YHCAY DAa3HOBIJIHOCTEH CXeM TPaH3ICTOPHLIX oy,
HCCICIOBAHUE HX NHHAMUYECKHX CBOHCTB mpi pafoTe B HQJUIHEIHRIX
- , pexiMax 1ejecoo0pasHo MpoBo-
e o JAHTL Ha CTPYKTYpPLOM YpoBIC.

PacemoTpiiv nepexoiuniii npo-

) ‘
o {%l . i HecC Ha BHLIXOJE  [HBEPTIPYIO-
(A N o P | mero (pue. 2-15: ey () = E 0
- g
T
u,.

X1 (f), ey () ~=0) 11 nennsep-

tont ot wwe rpytoniero (pre. 2-16: e, (0 -
' 0, O () Eyar1 () PV

¢ YUCTOM JIHDAMIUCCKOIT  nepe-
oue. 915, Croyxtypias cxema pe  [PYSKEH THUOBLIX  BXOJUILIX  Kac-
Eulzll:émerl(;) ytsl{llll)ll)(l"li‘fll)’il‘],ll llzll(JlI‘O“(lk:l‘l‘(’)lll.g‘;() KaJloB yCILIITCICH (puc. 2-8, 2-9,
OAROKAnanLILi QY 2-11). B Goapuiuerse  HuTe-
rpasounix QY ¢ uenocpefcTaen-

HOHl CBSI3bI0  KacKaJoB KOPPEKTHPYIOUWLHE LECMH  Pacuoararntes
33 BXOAHBLIM KACKafoM. B aToM ciiyuae uesecoobpasto npeacrasnts OV
(puc. 2-15) coctosuium 13 AByx noxcxem: / u 2. ITogexema /, xak npa-
BIJIO, BKJIIOYAET OAMH, @ B PENKHX Cayuasx JIpa napajjiensio-6ananc-
" HBIX KacKaja. XapaKTepHCTHKA MPsMO nepefayl BXOAHOrO HampsiKe-
HHS 5TOH MOLCXEME! iy = [ (14;) HMEeT BIJ, npHBeleHHbli Ha pic. 2-10
(xpuBas I uy gy = —u, oo (1)_1), YTO COOTBETCTBYET amnnpoKCH-

MaLHH OTPe3KaMi NpAMBIX peasibHbIX XapakTepucTHK Tumomsix K.
Jisi OnpeAeseHHOCTH aHaJIH3a GYZeM CYHTATh, HTO MOACXeMa { HMECT
HecuMMeTpHUHbIH BeixoA. OfHAKO Bce PesyJsibTaThl H BLIBOABI, MOJIyYeI -
Hble Ha OCHOBAHHH PACCMOTPEHHMS NEPeXOJULIX XapaKTEePHCTHK CTPYK-
TypHOH cxembl puc. 2-15, cnpaBeiiuBBl TaKKe JUIsl ciyuas, Korpa
roicxeMa ! HMeeT cuMMeTpHunblil Bhixon. Ilpm menmnelinom (KycouHo-
JHHEHHOM) aHa/jH3e MepexOofHbIX INPOLECCOB HHEPUHOMHOCTHIO aKTHR-
HBIX S/IEMEHTOB MOACXeMbI /, KaK NPaBIiio, MOXHO npenedpedn. Koppek-
THPYIOMLE Leny, (GOPMHPYIOKE HKCIAEMyI0 IMCPeNATOULYI0 (PyHKILIIO
koapdrmuenta yeunenust OY, MOXHO oTHeCTH B noAcxemy 2. Ha crpy K-
Typy 2TOIl MOJCXEMBI He HAKJa[ALiBAeTCsl OrpanuyeHti, H, B YacTuocTil,
3T YacTb YCHUJMTENsS MOMKeT ObiThb -MHOrOKaHAJLHOH.

Haunyumee GbicTponeiicTeie ycunurens (puc. 2-15) HMeET MeCTo
IPH OTCYTCTBUHM AMHAMHYECKOH Teperpysky Kackanios mopcxemsr 2 (10 ].
D10 JOCTHraercs, HampuMep, BKJ/IOYEHHMEM MOCJENOBATENLHON JEMIT-
¢upyIoweil 1enH Ha BXOJ NMOACXeMBl 2 MJIH HCIOJb30BaHHEM YaCTOTHO-
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3aBIICIMLIX OGpaTHpiX cBsA3eH, BBOLUMLIX Ha €@ BXOJ, 4 TaKyKe npume-
JICHIIeM  CHCIHALHLIX CXeMOTEXHHYECKHX DELIeHHil NPH MOCTPOSHHH
TIPOMEKY TOUIILIX KacKaloB.

B Jla'«_“[’“lc,‘«i‘.lLHQM ananuse mojicxeMa / paccMaTpHBaercs. Kak Kycou-
HO-NHNCININIH - Ge3piHepLHOHHbIH YeThIPEXTOMOCHHK, XapaxkTepH3yeMslil
y-napamerpamu (yk/m-v rtie i =1,2, k=1, 2, =1, 2), a mox-

cxema 2 --- Kark gnHelHslil

TPEXTIOJIOCHNK ¢ KoMIJeKe- ””fi}‘Au -
HLIMIT HapaAMeTpami y, ., (s). T () P2

IMyctsb repenaTodHas towar () ‘ e

yHKIHS Koahdunnenta
YCHJIEHHS! MO0  HAanpsiXKeHHIO
OY cootsercTByer (hyHKUHH S
anepHoJAHIECKOTro 3BeHa nep- . & fn L7

BOTO nopstika:
K Puc. 2-16. Tlepexomibie XapaKTepHCTHKH
4 (S) = ‘ PCLUAIOLICTO. YCHAHTENS! NpH  JMHAMHYECK O
T_;__g_mnx (_})_4 . Ky 9.54) neperpy3xke BXOANLIX Kackanon OV

-y

Uy (s) L8 ,

TOI‘JIa\ncpeonHan xapaxTepuctuka PY copepxuT IBa yyacTka
(puc. 2-16): na nepsom / — mojcxema / HaxoguTcs B pexuMe xuna-
8 eV 23 ~ r ~ . —_
Mimeckoil - ueperpyskn (| (¢) | > Uiy 1)) HA B’l‘OpOMuQ oy
pabotaer B JHHEHHOM pe-

R
oe xume (|u, () ] Lty (1y1) -
N HuddepenuanbyeM . ypas-
: / \ HEHHAM, OMMCBHIBAIOIIUM Iie-
L. Ygi)-g.- ozt i o) N Vel pEXOJHBIE TIPOLIECC HHBEPTH-
@+ - (f’?}:jj;;,;,',' .iﬁ‘g‘a{@'“,k;:‘;&‘,“":,’/l“; pytomero PY ‘(puc. 2-15) na
: nepBoM (i = 2) u, BTOpOM
L : (i = 1) ywacTkax, cooTBeT-
i cTByeT 0000MmeHsbI  cHr-
Epyis) Fonir 1 e o dierinafs HalbHEIL rpad, npuBeleH-
Puc. 2-17. OGoGmennnil curnannumit rpad mpiil wa puc. 2-17.
HUBEPTHPYIOUETO pelraloero yCHJIHNTEN Hns peaJIbHBIX CXEeM oy

C THNOBBIMH BXoJubiMH K,
KaK Npapivio, CrIpaBe[JIHBBl CJIEAYIOm e TOMyIieHHs:

Yy 231 = y;¢j @-10 Yo (1)»1‘=y12 @1 =Y12.0= Y51 21 =0 1 (2-55)
Yoo 201 7= Yo 1y Y02 > Yo o0 Una D Yo Ky D 1. J

ApTonomIinle napaMeTpe! moacxeMst / onpefensiorcs us (2-7) ¢ yde-
TOM JonyuleHHi (2-55):

For o = W ga =Y ma) Bpaye (2-56)

ap -
Jy2 @)1 = Y1 (1y-tlirp (1)1 = lorp (1y-1°

Ilpn pewennu rpada (puc. 2-17), npeneGperas npsimoi mepefia-
yell cHrHajna depes uenb oOpaTHOH CBSI3H ¥ yuuThiBas (2-56), MOXKHO
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MOAYUIITH BLPAIKCUTIC, XAPAKTCPHAVIONLCE  HAMCHCITIC BLXOMON0 1id-
upstaceiirg OV 1 HePBOM YUHACTRE HEPCXOUoro npotecea:

(/IH-IX 1 (b) / (\) f l'.'” ! y (2_‘]7)
race
AT (.\) N |
Z(s) ! pa (s,

Yazyr b Y (9 Yo (9) Foloogs

IMepexona K ppeMenioil JOPME 3dHCH TOFO BLIPAMKCHIST, TOJYYIM
pexon p

I‘ .
) - ‘
Uppx (t) A (1 e ) Ly rp()-1- (2-58)
Ipn |Zio,.p (-1 ‘ U s now (1 e. !, T,) coornonicnue (2-H8) npi-

t
BOANUTCST K BHJLY:

”m.lx 1 ([) s ’.'.'I peh I//rl' (2-5())
[Honaras
Ky =y (l).[Z. Top i (2-60)

Ky’
cooTHomeHHe (2-59) MOMHO HPCACTABITL B YOOI JUIst paceMoTpenL
(popme:

u’nm.\: 1

Ivpnt £ o o ‘
([) o T “‘n/vp”lrp (I)-l/' ("’ G[)
vy Tep

}'Ianmeem»te I Ha HePBOM YUACTKC HPIE 9TOM MEHSICTCSH CILCILYIOLL M
obpasom:

Uy () = s I Roc

~“uxl
YotYeo - vn@a Ry ¥

MRO' ¢ (!—/ll @17y (l.)-l.) ”n-p (1)4:]' (2'62)

1 “nmxﬂl (t) o

I'panuynnie KOOPAHNATLL KOHILA HEPBOTO  yuactka (£, .1 (f1)

onpesessiorest 13 (2-61), (2-62) u yenonna «, (1) = T
* 4 u .
U1 (By) 1,11y, },‘ - *.7.. 1, (2-63
TC]‘ ul‘]l
rie
R . g y-
[1,9 ‘;—R_QL_._ Enx 1) ul‘p ,.l‘_;_\jl_(.!),L ,
u 0. ¢
* . Tep . Vo.c
Tep e, Ko oo .
o.¢ wl Yo ol Vi
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C yueroar nepejarounoit dynswie PV

W) - LTu = !

LTy 1l
MOXKCT ()l;l’l‘l) 3auncatto CJ[(‘)LyIOIILOC HBO()])H)KEH()IILL‘C yplll!ll(‘lllIC (2‘2)
JULsL U'I'()[)OI‘O y‘lﬂC'l'l\"d IILE[)C.\'())LHOI‘O HpOlI,CCCHI
. 1 iy r.(,:p “
(j nnix 2 (S) o ”m.l\‘ 1 ([l)' (2—(”)

" *®
i -]- Teps S l-Tgs

OT KOTOPOTO MOXII0 NepeiiTi K BPeMCHHOI opMe 3altiicit:
t

4[:‘
- cp
Uy o () =y —trpe . (2-65)
Hauano orcyera BpeMeHH Ha BTOPOM YUACTKE I[ICPEXOJHOrO 1PO-
1ecea (2-65) COOTBETCTBYCT KOIILLY MEpBOTO yuactka. Bpemst ycranos-
aenist fye, (puc. 2-16) juist sapaunoii OTHOCHTEJLITOI JUNAMIUCCKOIT
OMNOKI £, MOXIO Haliti u3 supaxennit (2-63), (2-65):

-

fyer M. | 1In mg_‘fii’ ' (2-66)

Eqlt.
T('l’ Il”, (L]

Herpy o 1okasaTh, uto Jyist Heupeptupylomero PY nepexojutntit
HPOLECE 1A BLIXOAC ONPEARUACTCS COOTHOWCHTIIMIT (2-61), (2-63),
(2-65), (2-66), ecant B nuX MOJOKNTB 1, = (1 -} Ry o/R,) Euga.

IGak piyuio 13 puipakenus (2-61), Buixomuoe nanpsoxeune PY
(puc. 2-15) na yuacTke JUnaMHuecKoil NCperpysku nojcxeMbl / Mewst-
CTCH 1O 3aKOHY, OJiIH3KOMY K JtiHciiHoMy, a CKOPOCTL APACTAHNs Bbl-
XOJUIOrO HAIPSIAKeHIIS:

d [unuxy (¢ ,
Vi masa = 228 O 9]ty 1 (2-67)

OrmetiiM, uto ecan B PY (puc. 2-15) omepanHoHHLIH YCHJIHTEND
paboTtaeT B JIIHEHHOM pexiMe, TO €ro AHHAMHYECKHE XapaKTepHCTHKH
ONPEJENSIOTCS] CNCAYIOUIHMI COOTHOIUEH HSIMHU! :

’

3
Tep

Uypix ({) =\ 1 e ,

1 [iymx (¢t S o
VU wax T illi"(}“lt‘x“(“)'] B QJvach[\o. clby- (2'()8)
{0

HHTepecto cpapiHTL CKOPOCTH HAPACTANMNS BLIXOAHLIX HANPSLKCHHIT
y OV, paGoTaiomux B PCKHME JAHUAMIYCCKOH neperpyski (2-67) u 6es
nee (2-68):

My g By (2-69)
V U puix t ul‘p
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Hanpumep, npu THHOBHIX  3Hadennsx  napamerpon: ¢ - 100 B,
Uep iyt S50 MB, KO0 nonyuacs m,,, 100,

Takum oGpasom, y OV, padoTaiomero 8 peasine AHaMpecKoin ne-
PEFPYSKH BXOJUILIX KACKQIOB, CKOPOCTH HAPACTAII  BIIXOIOTO 1=
NPSIKEITTST YMCHBIIACTCS B JICCHTRIL 1 COTII pas, ues B OV ¢ st
HBIM POKOMOM PadoTh (2-69), 11 NPAKTHMCCKI HEe SABHCUT OT ypoBis
pxomioro cnrnagia Ly (2-67); Bpemst  yeranonsacninn  poapacract
¢ yeeamyennem E,., (2-66). Hanporus, y Juneitnoro Q¥ upn sos-
PacTaHHIl YPOBHSI BXOAHOIO HANPSIKCHISL BPCEMs!  YCTAHOBJICHIA 1
MEHSICTCSI, 4 CKOPOCTh uapacramis ypeanuusactest (2-68).

Cnenyer OTMETHTDb, uTO B psijie pador, nanpumep B [211], cxopocts
HapacTaHHs BLIXOAHOrO HAmpsKeniss PY B pemiMe JiHIaMifgeckol
neperpyski OV, BLIIOJAHEHHLIX N0 CTpyKTypuoii cxeme (puc. 2-15),
XapaKkTeplsyercst: CACAYIOWIM BbIpAXKEHHEM:

L

(2-70)

2}
\ Vy Bax 15 _51" ’
rae 19 COOTBETCTBYCT CTATIMCCKHM YPOBHSIM SMITTCPULIX TOKOB Tpail-
aucropoB Bxognoro JIK, C, onpepessier ¢MKocTh KOWICHCATOPA IO
KOpPEKILHH,

Coorromene (2-70), sanpcannoc B Taxkoll GopMe, MOXET copien-
THPOBATD Pa3paCOTUMKA A YBCJINMCHHC TOKA /% BXOAOrO KacKaja
¢ unennlo moswuuenis Guietpojeiictois OY. Opnako ¢ yBoUHRICHICM
Toka I3 mopblaeTCs KO3(KUIUICHT Nepefadil BXOMIOLO  KACKAAQ,
H ana ofecnevenist ycrofiunsoerii PY HCOOXOMIMO BLIGHPATL CMKOCTD
xongencaropa C/ Gonbuweit. TIpn stom Ouictpoyeiictnue QY He nosh-
waereqa. B atoil cssn suipaxenns (2-61), (2-67) BulroiO OTIHUTAIOTCSE
or cooTHowenns (2-70) Tem, 4To onpepensior nepexojunil npomece OV
B PeXHMe ero JAHHAMHYECKO! MEepPerpysKil 4epes He3aBlCHMbIC APYT
OT Ipyra Mapamerps fy, ¥ty . -

Ms nonyuennex Bmipaxeniuil (2-61), (2-67) caepyer, yTo cyuiect-
BYIOT 1Ba OCHOBHLIX HanpaBjeHHs NOBblIUeHHs OulcTpomeiicteis OY
C KOPPEKTHPYIOUIMMH LENsIMH, DaclONOXKEHHLIMH 3a BXOJHBLIMH Kac-
KajlaMH: yJyyIleHHe YacTOTHbIX CBOMCTB YCHJNTENA (MOBLUUEHHE [o)
. HJH YBeJMYeHHe ypOBHEH TIPAHHYHLIX HANPKENHil BXOMHBIX KacKd-
AOB (14 15 (1))

B sajaun nacrosiuel paGoThl HE BXOIMT USJOXKEHIC BONPOCOB I1PO-
EKTHPOBANKSA BLICOKOWACTOTHLIX ycuauresaelt. OpHako caeayer orme-
THTb, YTO COBPEMEHHLIE AOCTIPKEHHS MHTErPasibHON TexX1ojori i
CXEMOTEXHVKH CO3JAI0T MpEINOCHUIKH JJIs pealn3alHH MHKDOICK-
Tpounpx OV ¢ wacToToH cpesa aMmIHTYZAHON YacTOTHOIl XapakTtepil-
CTHKH, DPABHOH HECKOJBKHM COTHSIM Merarcepil.

Kak yxe ormewanoch (cm. § 2-3), tunosnie IK umeror Kpaiine
HHBKHE SHAYEHHS BXOJHOTO I'DAHMYHOTO HANPSNEHHA (U ., (1. =
= 50+ 100 MB), uyto u siBAfieTCS OCHOBHON NPHYMHOI HEBLICOKOI'O
GuietposeiicTeua Gonpmunetsa O (2-61), (2-67). Mssectuwift cnoco6
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noppimentsl OvictponekicTBust OY 3a cuer BKJIIOYUEHHS pe3HCTOPOB
B aMmiTTEpHLIE e Tpausuctopos sxogHoro OK [22] (puc. 2-8, 2-9)
MPHBOAHT K YXYIWCHHIO ycHIHTeNbHbIX cBOHCTB [IK M MOBBHILUEHHIO
3. I. c. CMCIUIGHHSI H ee TemmeparypHoro Apefipa (2-51). OnepaumoH-
Hble yCHJIHTEJIH C BXOAHLIMH KackajaMH Ha MOJieBbIX TPaH3HCTOPax
lIIMEIOT, KaK MpaBuio, Jayuilee GLICTPOJEHCTBHE B pexHMe AHHAMHUE-
cxoii neperpysk, yem OV na OunonsipHbIX TpaHsHMCTOpax (npu HAeH-
miyneix JIAUX [Ky (jo)|). Dto cienyer u3 coorHoweHun (2-49),
(2-52), (2-61), (2-67).

Tlpu rapMOHHYECKHX BXONHLIX BOSAEHCTBUSX OCHOBHBIM NAPaMETPOM,
XapakTepH3YIOWHUM I1uHaMuecKue ceofictea OY B pexumax «GosbLIOTO
CHTHana», §BJACTCA - [PAHHYHAS ¥acToTa frp, T. €. MaKCHMajbHas
4yacToTa CHHYCOMIAJABHOTO CHTHAJa, NPH KOTOPOH coXpaHseTcss rapaH-
THpoBaHHbBIH SOGeKTHBHLH AuanasoH = Uyyy poy CHHYCOHAAJIBHOTO
BEIXOJHOTO Hanpskenus OY.

MaxcuManbHasi ~ CKOpPOCThb Laux 5
HapacTaHWs BBIXONHOTO Ha-  Usus(tama) ~ =~
npstxend OV Vi pux max wug - —f-\l
I TpaHHMUHas YacToTa [y, AN TR
Uy I A o
CBfI3aHbl H3BECTHBLIM COOT- AV
nowennem [20]: w1y
cas [ |
VU wix max = 2“ferm,|x‘ Tow* 5 Lo 5 j
(2-71) bL
i 1
Mz suipaxenuit (2-67), [
b |
(2-71) npu Vu sux max = T ! z
= VU smx1 HETDYAHO ITOMY- bbb, tamaxtsby s .
YUTh: : Puc. 2-18.  KosneGaTenbHH{ nMepeXoanblii mpo-

irp (1y-1 LEeCC Ha BHIXOAE PEIUAIOMIEro yCHIUTENT MpH
fep= — P fope (2-72)  amuammueckofi meperpyske 'BXOJHBIX Kacka-
Ubmix. wom nos*OY

Takum o6pa3oMm, IJIf paccMaTpHBaeMOro cjydas TpaHHYHas da-
crota OY BO CTONLKO Pa3 MeHbIIE ero 4acTOTHl Cpesa, BO CKOJNBbKO
pas TrpaHHYHOE HANMpPSIKEHHE BXOJHOrO KackKaja MeHblle HOMHHAa/b-
HOrO YPOBHSI BBIXOJHOTO HAIPSIHKEHWS - YCHIHTENS.

PaccMoTpumM nepexoinnii npomecc Ha Bhixoge PV (pue. 2-18) gas cay-
yasr, Korja nepeparounas pyuxuus ycuautens (1-61) cooTseTcTBYET (QYHKUMH
kojeGarTenpuoro asena (puc. 19, a = 'cz/-r:p > 0,25). B nepexognoit xapaxre-
pucrrxe PY MOXNO BLIGIHTL m yyacTkos (puc. 2-18, xpusas /): Ha HeUETHBHIX
yuacTkaX MoACXeMa | HAXONHTCA B pPeXHMe IMHAMHYECKOH neperpysku, Ha der-
HBIX — yCHJHTeAb PaGOTaeT B JuMHelHOM pexume. AHaNU3 NPOBOJUTCS C YUETOM
MPeAnoCLIIOK, NOnymenuit 1 0603HayeHuit, OrOBOPEHHEIX B PacueTe MEPEeXONHBIX
nponeccos PY ¢ nepegarounsiMu GyHKUHAMH NepBOro nopsiixka. Ilpu aTom npea-
mosaraerTcsi, YTO nojicxeMa I ¥MeeT OXHHAKOBLIE aGCONIOTHbIE 3HAYEHHS BXOAHBIX
rpalHYHbIX HANPSIKENMIl JUTS Pas/AHYHLIX NOJNSAPHOCTeR BXOAHOro CHIHAMA.

Boipaenus, ONpeAensioiie BCC BhIACACHHbIE YYaCTKH MepeXojHoit Xxapak-
TepPHCTHKI BLIXOANOT0 HAMPSKeHus Uguxi () (I =1, 2, ..., m) M rpaHHyHEble
KOOPAHUATL lpux { (ff) MOXHO NpENCTABUTL B CHEAYIOL(EM BHJE:

umxm>=[vf —an[l—exp(‘—ﬂ £ )]}u;p, |
‘ ' Arcp =,,‘.15":@ }
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dery - TR
’ n ..(I“"I.l.l,

) .
ey e agng g b - y {
W o () = (- 1) ] .y ( Toooesina tcos o blexp oo ) ,

R { .
U, vk | NOR Y ! i 'l T i an(] I M, ok l) ~

ep jl cxp(- --(«I-'l. )“,

!llCl'

X

-

Uyax, Ah-d l, Tan 3’ ERLITTINT ['fvik) Sy e gy

. . . \ -
Upnx, 42 {‘[4/\--—-2_‘ N, e V-ikwl) ==, ‘ gy

_— (2-73)
h ) P —
l Uy, Qw1 Uﬁkw-l J l . l “au 1 el 203
"U o = . Tcp’ (Da = --0—-.—-~~~»’ e L, A, O, L,
Uy, 2a,7,,,

Bpemst, upit KOTOpoM  BRIXONIGS KOOPAHIATY HMCCT MAKCHMYM Ha TPOTHLEM
yuacrke 3 (puc, 2-18), coornerernyeT BHPLKCHHIO:
t'l max
Amax . R 9.7
- ahln (' frg). (4-74)
Tc.p
Torgr HpHRCEeIIeY SRNeIIe. QePOPCrYaHPpoORINIsT Oy ONDEROINC e 1
COOTHOMCN S

Oy - “|““n‘|»lx il (__tu nmgc)_ ;.[lyl‘ 109G .
lenl.‘(‘ nHoM
»
| ul‘l’ i
s [ apng g —ay In (1 - ny g)]—emme—— 1000 , (2-75)
nHIX. oM
3aBUCHMOCTH  HEPEPErYMIPOBANNUS  OT NapaMeTpa dp 1MCeT CHCAY 101N

»
BHA (Umux. nou/ lpp ™

ay - oo 0,5 1 2 3 4 5 7 10

Om % .+ -+ 0,07 0,3 0,7 1 2 2,6 38,2 4

Bpemsa  ycranobnenns  xoneGaTennHoro  MEPEXOANOT0  NPONECCA  OHPCC-
JLACTCSL N0 OHGAOULCH TOUCK IKCTPEMYMOB Tepexofnoft xapakrepucTuxu {puc.2-18).
Pacueritbie  anavemust OTHOCHTENLHLIX AJHTEABLHOCTEN  YHACTKOD  IepeXo/ioi
XAPAKTCPICTHKH I OTHOCHTCNLHOrO BPEMEHH YCTANOBJEIHS, NOAYUCHHBC N0

cootiromennam (2-73), npusegennt n rtaGn. 2-4 (e, = 0,1%; wu_jus - 100).
P 0 s/ rp

Tabauya 2-4
Mapamerpnt koneGaTeabHOro nepexogHOro mpouecca

Oritocurensuas ATUTCALUOCTL YHACTKOU OTHOCH T~
i[l‘rcp HHoe npems
« yeranon-
N 3 aeuist,
1 2 3 4 5 6 fyor.T ep
5 104 1 2,4 | 4,8[11,8] — — 122,5
10 | 109 | 2,2 | 12,8] 3,6 | 6,4 | B0 184
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Moo ‘O'I‘Mﬁ'l‘H'l‘b, UTO IpH ap << 9 sakMIOUHTENbHLIM YYdCTKOM MEpPeXojHnoro
npouecca SIBJSICTCsT YeTBePTHIH.

3 :r“?; f.éxyrme, KOTZA Mepexoj)Hblfi mpouece 3aKany4MBaeTCs Ha BTOPOM yuacT-
xe (puc. “-19, xpusas [7), rnpHBejeHHoOe 3HAeHHe NepeperyauposaHisg H BpeMs
yeranonJCHIs MOXKIIO OUCHHTL H3 CJAEAYIOMHX COOTHOUIEHHH:

/da. —
I arctg f_l_[_}_g_ua_pz__l +=n ] ‘
. . n 0'—“
o, == l/l_nUQ_l—ann%lZ'expl—‘ Z; ; . JX .
. —
. uw 2.76
X —P 100%, (2-76)
BbIX. HOM
. 100w
byer = B+ 20,7 10 'Trp Vl - n(12+ann%12'
0“3

IMITCALHOCTL NEPBOTO yuacTka f; W MapaMerp fyp ONPEASATIOTCT M3
coornoienit (2-73): . .

t t
—l=-t—ayfl—exp|[ ——L— ], (2-77)

. .
Jlast enyuas tl/‘ccp > g, T. ¢. OpPI IOCTaTOYHO MabLX TPaHHUNLIX HampsKe-
" !
HHAX Uy, 110 CPABHCHHMIO C HATIPTKEHHEM Uy, CHACAYET, 4TO

t u '
Lx 2 —14a, =l (2-78)
Tep Urp ,

[Tpu sTOM, Kax BHIHO H3 COOTHOIEHHS (2-76), HauHHAs C HEKOTOPOro 3xa-
L4
YeHus Uy >> Uy, A6CONIOTHOE 3HAUEHHE MepeperyIHpOBAHHA CTaHOBHTCS Mpak-

THYECKH TOCTOAHMEIM, M, CJE10BaTeJLHO, OTHOCHTENbHOE 3HauYeHHe INepeperynu-
pOBAaHHS C BO3PACTACT C YMEHbIICHHEM YPOBHS BXOJHOTO CHIHAJA (ap = 3;
iy, = 100 MB; 0 = 1% npu u, =10 B, o = 10% mnpu u, = 1 B). Iostomy
B JAHIOM CJy4ae Lenecoo6pasHo ANl XapaKTEPHCTHKH KayecTsa NepexoAHOro
nponecca OY MOAL3OBATHCA HE OTHOCHTENLHLIM 3HAUCHHEM nepeperyaHpoOBaHus o,
a ero NpHBEAENUHM K HOMHHAJIBHOMY HANDSDKEHHIO BHIXOA2 3HAUEHHEM Oy

Ilerpynuo nmoKasarh, 4T0 MPU dp < 3 afconmoTHOE 3HAYECHHE TIEpPEperymanpo-
BAHUA HE HPEBOCKOMHT Uy Tpu a, > 3 yCHIHTEN: BHOBb BXONUT B PEXKHM nepe-
rpy3KH Ha TPEThEM yyacTke MNEPexXofHOro mpouecca.

YeHJIHTENH ¢ KOPPEKTHPYIOU MMM LensMH Ha BXOJE. [Ipr mnpoexTHpoBa-
nuu Guerpopefictayonnx OY B NEKOTOPHX caydasix paspaboTYHKH HAYT IO
nyTH TPCLOTBPALLEHHST JMHAMHUCCKOM NMEpPerpyskH BXORHBIX KacKajoB 3a CHET
BBEJNCHHS B YCHAHTeNbL KOPPEKTHPYOUIHX pemel, CBSI3AHHBIX C €ro BXOAaMH
[19, 22, 23]. K raknm crnocoBam ToBbIeHHs GuicTpogeiicTBHs OY MOXKHO OTHe-
CTH CJICAYIOLIHC: o .

1) nCnosnL30BAHKE MTaCCHBHOTO Y{aCTOTHO-3aBHCHMOTO JeuTeast Ha Bxone OV;
2) Bnenenue YACTOTHO-3ABHCHMO OTPHIATENBHON 06pPATHON CBA3M HA ORI H3
BXOJOB YCHIHTEN. . )

CrpyxTypa nemeil XoppeKuuH OVY c HCIOJAB30BaHHEM MacCHBHOTO JenuTens
Ha ero BXoje IpHBEAEHA Ha PHC. 9.19. [Tosaras BXOAHOE COMPOTHBIEHHE BXOA- -
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toro kackasa OY JocTatounio BLCOKIM O CPABHEHIIO C COMPOTHBJICHHSIMH POALL-
cropos RI u R2, nonyvacm:

) = .glgﬂ_ ::1 |- Tys )
Ky (s) = Ui T s (2-79)

P Ty Gy (2R b Ry, teo o C(Ra.

(“.VI(‘,’ly(‘T OTMCTHTDL, UTO B HCKOTOPHIX p.‘-l(‘)()‘l'ilx JRUHOTCS crnopinie peKOMeI - |

WK BRIGOPY MOCTOSIHIGIY HCIT KOPPCKWI Ty 11 Ty, Tax, B paGore [19] npon-
JATACTESE BLIGUPATH Ty = Ty, & Ty — paBuoil manGoaniicii mapasuToll moCTOsM -

Buml i1 ]

Pl

Puc, 2-19. Cnoco6 xoppexuun OV ¢ ne-
MOJNBL3OBAIIICM  NacCHBIONO YACTOTHO-3aBHCI-
MOTO JOJNTCNS 1l BXOJC

nofi yewmureas (puc. 2-19). Taxoft cnocol xoppexmmn uenpuemaem pas OV
¢ sucokum koapuientom yemaenust (K w108 = 109), rax kak piast ero pea-
JUEAAIRT PPCOYIOTCH  KOPPCKTHPYIONUIC 3ACMCHTI ¢ GOJLITHMI OMHIIANAMIL
IIPH 9TOM CYIMECTBENHO YXYALHAIOTCS!
P XAPAKTCPHCTHKI YCHAHTENSI B OTIHOMIC-
L S HHE IWyMOB H moMeX. Moxno IOKa-
Tk 3arp, UTO YCNOBHs IJst BhGopa no-
CTOSIHULIX BPEMEHN Ty M Tg, NPH KO-
Topuix OV (puc. 2-19) mmeer wmakci-
ManbHOe  OLICTPOAEACTBHE, COOTBCT-
CTBYIOI€E  JTHNEHHOMY  YCHJIHTEJIO,
OTPENeNAIOTCS COOTHOWIEHHSIMH

_Usnix. now

12'> ]
T 2foptinp (1)-1

T Usuxwow 9 gp)

Uy
Hast OY ¢ puicoxum xosdpuunein-

Puc. 2-20. Cnocd6 xoppexunn OV aa  rtom yewnenns Ky ycrosus (2-80)
CHET BBEJCHMSI OTPHUATEABLHOH 06paT-  BLINONIHAOTCH NPH Ty & Ty, UTO rOBO-
HOll CBfI3H HA HeHUBEPTHPYIOIME  pHT o wmenecoofpasnocTH GOPMHDO-
BXox BaHHsT  BXOXHOH  KOPPEKTHPYIOWE

- . Lenblo  BLICOKOUACTOTHOrO . ydacrxa

JIAUX | Ky (jo)|. Cnmoco6 xoppex-

unn OY (pmc. 2-19) o6napaer CYWIECTBEHHLIMH HeNOCTATKAMH: IIOBBILEI-
HBIH ypoBeyb IIyMa H NOMeX Ha Buixone OV; AONMONNUTENBHBI TeMmepaTyplihbtit
npefip B yeuaurene, oSycnopienysllt pesuctopaMu RJI; TPYAHOCTH B COIIACOBA-
HHU pasdauuHpX yuacTkoB  JIAUX [Ty (jw)Y NMpH H3MEHENHH CONPOTHBJACHUIY
peancTopos uenu obpartmolt ceas. Huorma B OV pnsa ymensmenns xpeltda
pesncrop RI HCKAIONAIOT H3 CTPYKTYpHl Koppekuun [23); B sToM cayuae no-
CTOSIHHAf T, ONPEAENIeTCs] PESHCTOPAMH Ry H Ro. ¢ (puc. 2-15). IIpu Bapuauusx
Ry u R, o NOCTOSIHHASL BPEMEHH T, HMSMEHSIETCH, YTC NPHBOXHT K HOSIBJCHHIO

T3
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g JIAUX | Ty (jo)| yuacrkos ¢ uaxioHom 0 min —40 nb/nex. Yxaszauube
HeJOCTATKH OTPAHHYUBAIOT MpHMeNelne cnoco6a koppexuui (puc. 2-19) B BbICO-
KOTOUIBIX ObICTPOACHCTBYIOLIUX HHTEIPANBHLIX ov.

BuicTpOAHCTBHE HIIBEPTHPYIOUIX 1I HEHHBEPTHPYIOWHX PV, paforamouux
B HeJMHEIHOM PEXKINE, MOMHO MOBLICHTb BBEjeHHEM YacTOTHO-38BHCHMON OTpPH-
patenpioit o6paTHoil cBsiai na opuu 3 sxoxos OV. Tlpumep npocrefiieif cxem-
HOil peanu3allill AaHHOro criocoba B uupepTHpylomeM PY npuBeneH Ha puc. 2-20
[2]. Koppexrtupyowne uernit CJ, Ryy BBOAST HEOGXOAHMOE HACTOTHOE ocirabaerue
monyieii koddduuentos nepenaunt | Ky (jo)| n | Ty (jo)| ycuaurens u npu
3TOM pacwupsloT JHanason AKTHBHOW - paGoTbl BXOJHOTO Kackajaa B obnacTtu
cperHux M Buicokux uacror. Henonbsopanue 4aCTOTHO-3aBHCUMOM 0BpaTHOM
cBsi3u (CJ, Run) MO3BOJSET B 50 pa3s MOBLICHTbH MAaKCHMaJbHYIO CKOPOCTb Hapa-
CTAHMS BbIXOLHOTO HampseHusi unterpansioro OV tuna 1Y T531 {c 0,1 B/mxc
0 5 B/mkc). Clenyer OTMETHTb, YTO B yCHJIHTENAX C TaKoil CTPYKTYpOiH ueneit
KOppeKInHH MaKCHMasbHoe 6uicTpozieiicTeue oGecrieunsaercst saementamu Cl,
Ryy C MedblIHMMH HOMHIIAJNAMH, YEM B OV na puc. 2-19; npu 3TOM DNOCTOAHHBIE
BpEMeHH IeMNll KOPPEeKIUHH HEe H3MEHAIOTCS NMPH BAapHALHH COTIPOTHBJIEHHH pe3u-
cTopoB Ry, Ro.c- HerocraTkn ykasanuoro cnioco6a KOppPeKUHH: AOMOJHHTENb-
Hull ppefid ycuauTens, 06YCIOBNEHNLIL PE3HCTOPOM Ryy, HEOOXOXHUMOCTb HC-
HONb30Ball}MA Pa3HbIX CTPYKTYP KODPPEKUMH B HHBEPTHPYIOWEM H HEHHBEPTH-
pyomeM PY. »

Taxum O6pa3oM, H3BECTHbE CMOCOGH MOBbBILEHHS GeicTponeiicrsua QY
¢ THNOBLIMM BXOMHLIMM KacKafami B pexume «GONbWHX CUTHAIOBY HMEIOT pPij
CYINeCTBEHHLIX HEJLOCTATKOB, KOTOPLIE OTPaiHiuBaOT HX npHUMeHeHHE B yHHBep-
CaJpHBLIX MHKDO3JEKTPOHHDLIX YCHJHMTENAX.

6. Ycunutenu T KBasHIKMHENHLIMKM BXOJAHBIMM KacKafAamu

PaccMOTPUM AMHAMHYECKHE XapaKTepHCTHKH ycuauteneil ¢ BXOA-
HpMu  KBaswinHehHsiMu UK, WMEIOWMMH paciUMpeHHbId JHanasoH
aktupHol pabotnl. Ilycrs B PV (puc. 2-15) B Kauectse nojcxembl /
HCNOJB3YeTCs  KBa3HJIMHEHHbIH BXOAHOH Kackaji C XapaKTepHCTHKOH
npsaMoll Tepenady, cooTBeTcTBYOmEH puc. 2-14 (B ocTanbHOM CBOH-
cTBa nojicxeM I W 2 paccmoTpeHsl B § 2-4 1. «av). [Ipu yculeHHH BXOA-

HOTO CcHuTHaJja

Ep>[ (%1 1= @) %o 1T (Vat Yoo
+ Y1 @) irp (3)-1] R, (2-81)

Enx 1=Enx2= BX

nepexoiHas XapakTepucTuka PY COlepKuUT UeThipe yuacrka. nepBbli—
COOTBETCTBYeT paboTe BXONHOIO Kackajia B PeXiMe OrpaHidenis npu-
‘palieHHH  BBIXORHOrO ™ TOKa (ENUI= . @) BTOPO# — (YHKIH-
OHMPOBAHHMIO NOACXEMbl C DACIUMPEHHbIM AHANASOHOM aKTHBHOH pas
60Tl (”1 op (3)-1 >y @) 2 tyrp (2)_1); TpeTHH — 30HEe HeYyBCTBUTE/b®
HOCTH BXOJHOIO Kackaza (“1 rp (@)1 > l u, (f) | >y (1)_1); q}eTBeprxi —
nuaeimomy pexumy OV (g 2| (#)]). AHanus AMHAMHYECKHX
xapaktepucTuk PV (puc. 2-15) npoBOAMTCA B NPEJNONOKEHNH, 4TO
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Ta6auya 2-5

CO()’I'II()[UCIII”I, XapAKTepH3YI UL e llQpCX()JUlblii npouece

onepalHOHNOro  ycuiureas ¢ KBA3WJIHICH I LIM BXOJHDIM KIOCKajOM

(nast MeTHIPeX YHacTKOB)

a:%‘ Buixoftitor ganpskene wix 1 (f) 1 rpamnnpe KOOPANIATHL
[ o . Y OIT f ==
5§ {; Tcp' e ¢ ) Lo ymlt.“(.l\(l =21, % 30 1)
ool N
» 1
! upwx 1 (¢) = (L mytngg) wpy——,
Tep
U,
—— — MyafMyg — Nigg
__{1__ . “rp
* 1 4
- m
Tep = mygimngs
L]
Upnx 1 (1) = Uy — (Mygmyy - nitys) lhppt
(m M ty)
2~ Myallyy) gy,
2 Uptax g (£) =2 1y -]+
ﬂlyl
Mt
* W
g (U niggrg ) u mygt
—_ P exp V= ep ,
Ny
Iy m, .
y3 .
ek ~,—,-—— I (myytgg 4= 1), yix o (f) == 10y ~— Muygtt )3
Tep 01 :
" w
3 Upix g () = ta — my, atbpp -ty -,
. Tep
1y "
= = Mus — 1 tpuxs (b)) = s — Uy}
Tep
4
. 100z "
N T, ot t r
4 Unux 1 (£) = Uy Uyt P : == In P ’
. gyl
Tep oo
€
Upux 4 (f) = Ugf | — .
100

.

crnpaseisbl yesaopus (2-54), (2-55), a Taxxke cheayiomue LONyneHHs:

Yoy 1 = Wj 0 Hrep 1= " Wip g Yoo 1y =

-

= Yoo (21 = Yoo (3.1 = Yog (817

In 1= @1 =T Yn e Y21 @ = Yig 91 = V1o (41 = 0.
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_TIpu 3TOM aBTOHOMHLIE TapaMeTpsl NMOACXeMbl / UMEIOT c/IefyIotiHi

BHJ:
Tyt (ay-1 = Mus (U1 1= Yn @-1) %1 rp (1)1
Tyo y1= — (L4 mymyg) Yop 144y op (1)-19
i Ipn@a=™ L (1 _myz) (Yu -+ Yo. oy (1)-1) Uy oy @ 83)
. ',_l/l (2-1 = 0,
Jyo 31 = (1 My mye) Yor it e y-r
lyg @1= — Yo (a1 rp 110
rae S
U1 rp (3)-1 - Uirp ()1
Mg == Myy—Mysy My =~ o v M= L&,
1rp (1)-1 1rp (1)1
_ Yapa VY
= o = : : .
Ya1 (-1 Yu+Y, .+ Y11 (1y-1

BripaKeHHS, XapaKTepHayIollie nepexoausiit npouecc PY Ha xax-
JOM M3 YeThIPeX YYacTKOB, MOXKHO HAHTH myTeM DemeHust oGoOLieH-
HOTO cHTHaJIbHOTO rpada, npusefeHHoro Ha puc. 2-17 (i = 4; 3; 2; 1).
PesyabTaThl pacdera cpefiensl B Tabn. 2-5. Ilapamerpnt u,, K, ., 7,

u;p, HCroNibayeMpie B TaGn. 2-5, onpenensioTcss COOTHOUeHUAMH (2-63).

Ecau ypopeHb curiana Ha.sxofe PY (puc. 2-15) nexur B mpene-
Jnax .

Ry s  Ru
(m112+mu3my2) R urp>iEax>mU2 Ro. ¢ ,urp’

(2-84)
0. Cc
To mepeXONHBIH NPOLECC YCHIHTENIS MMEET ‘TP yYacTKa H Ompejiens-
eTcsi COOTHOIIEHHAMH Tabs. 2-6 (BXONHOH KacKaji He BXOMUT B PeXHM
OrpaHMyeHHs BBIXORHOH KOOD LHHATHI). oo
Ha pwuc. 2-21, 2-22.7npeAcTaBleHbl NOCTPOSHHbIE HA OCHOBAHHH
pripaenuii Tabn. 2-5, 2-6 HOMOrpaMMbl, XapaKTepHSYIOILHe GLICTPO-
peficreie PY  (puc. 2-15). V3 npuBeJeHHBIX 3aBHCHMOCTEH MOXKHO
IO M3BECTHBIM MapaMeTpam KBASHINHEHHOTO —KacKaza (& rp 117"
My, Myss Myt Mo M,s) OUEHHTb BPEMs YCTAHOBIEHHS H CKODOCTb
HAPACTAHMSA BBIXOZHOTO HANPSUKEHHS YCHIHMTENA WIH Al 3alaHHEIX
napaMeTpoB ObictpofieficTess OV JaTh DPEKOMEHAAUHM MO CHHTE3y
XapaKTeDHCTHK NpPAMOH Mepefau HANPSKEHHs BXOJHOTO KacKaja.
g P
Kax cJIeflyeT U3 PacCMOTPEH sl HOMOTPaMMEl (puc. 2-21, m , = u/ =
= 100, my,qo =1, My1 > 100, &, = 1%), BpeMs YCTaHOBIEHHS Iy,
VCWIHTENsL ¢ KBaSHIMHEHHHIM' KacKajioM CYMIECTBEHHO YMEHBIIACTCA
N ]
N0 CPABHEHMIO C BDEMEHeM YCTAHOBJEHUS lfycy OY c¢ TMnoBEIM BXOJ-

HBEIM KacKaJoM (t;m/fczp = 95) TIPH COOTBETCTBYIOWIEM BbIOOpE OTHO-
meHull KosdUIUEHTOB Nepeiaui Kackajia Ha MepBoM U TPEeTheM yuacT-

-
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TaGauya 2-6

CoOTHOIICHHSI, XApPAaKTEPH3YlOULHE NEPEXORNBIA npouece
ONEpALHOHHOTO YCHANTENIS € KBA3HIHUCHHBIM BXOAHBLIM KACKajoM
(WIS Tpex yHaCTKOR)

Boixoanoce uarpaxciie Himx i (1) 11 epammnoinie KOOP A aTH

* acrra (f==1, 2 3
li‘Tcp' Uoix i (£;) i-ro yuacrra (=1, 20 3)

Howmep
YyuacTKa

# ) .
(Myg — fMughiyy) lpy Myt
1| gy ()= |us+ [l—exp — J,
Myy m!ﬂtcp

9] m mpu “Migatt
42 Y143 ualliyt
—— =2 In — 11,

* *
m m
Tep y1 My sty 7]

»
Upx 1 (1) = s ~ Muglt g

- * - ¢
2 Unpix g (8) = U — Mygliyg, -+ Upp =5
cp
14 »
,,2 = gy — 1, Uppxa (t) = s =~ Uy
Tep
3
. . -
3 Unuix g (f) = uy — Urpe cp ?
N .
¢ 100u,. . . @
”Ts" =In——2  upyng (fy) = a5 | ——2— ).
Toy Eglis 100

kax (m,; > 0,3 + 1) H OTHOCHTENbHOH 30HBI HEYYBCTBHTEJILHOCTH
XapakTepHCTHKH InpsiMOH mnepefaum (m,, << 10 —~ 15). Hanpumep,
npU Myy = 3, M,y = 1 UMeeM fyer/tyer = 50. C BospacTammeM Kosd-
UIHEHTA 1M, , OTHOLICHUE Fyer/tyer CHHIKACTCS, OCTABASICH HOCTATOYHO
BBICOKHM [0 8HaYeHHi m, s = 5 —+ 15 (m,, = 10, my; = 3; Fyenltyer =~
~ 10, puc. 2-21). Heuenecoo6passo BLIGHpaTh anauenue Kodddu-
uHeHTa rm,, € 1, NOCKONLKY NMpH 5TOM HESHAYHTEJNDLHO YMEHLLIAETCS
Bpems ycTaHoB/eHHs OV 10 CpPaBHEHHI0 C BPEMEHCM YCTAHOBJIEHHSI,
COOTBETCTBYIOWIUM 7, , = 1 (puc. 2-21). [anee Oymer mnoKasaHo
(§ 3-1), yTo c yMeHblIeHHEM S30HEI HEYYBCTBHTEILHOCTH KBasHIMHell-
HOTO KacKaZia MOTyT yXyJAmarhcs xapakrepucTuku OY rio Temmnepaty p-
HOMY Apefidy. YMeHbIIEHHe BPeMeHU YCTAaHOBJIEHUSt PY MOXKHO 1OJY-
YHTb 83 CHET YBeJMYEHHS KOIDGULUHEHTA my,;, OfHAKO HpH M,y > 1
(anpumep, m,, = 10) cylecTBEHHO TPaHCHOPMHUPYeTes AMILTUTYJ-
HO-yaCTOTHAs XapaKTePUCTHKA KoapduiMeHTa mepefiayd mo HanpsKe-
Huio QY B pexuMax «GoJbLIOTO . CHTHAJAY (|“1 t)) ]>ul "p (2)_1) H
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Manble MOCTOSIHHbIe BPEMEHI KACKAAOB HAYHHAIOT B OOJBIUCH CTerneHH
OKaspiBaThL BIIIsiHHe Ha CTenclb ycToiiyBocTH yeunurens. [lostomy,
Kax npasHJIO, ciienyeT BulGHpaTh CELYIOMHE 3HAUCHHA KOIPHIIHCHTOB:
myy =1-+3, m,-=1- 10.

‘Ha puc. 2-21 APHBEJCHb TAKXKe 3aBHCHMOCTH OT NapameTpoB 71l,q
¥ m,, xKo3dduunenta my,, onpesensiomero spPeKTHBHOCTs HCNOMb-
80Banys KBABHJIMHEHHOTO KacKala MO CKOPOCTH HAPACTAHHA BHIXOJ-
HOTO HalPsiKeHusa B OpictpofeiicTsytomem OY. Kpupbie MOCTPOSHH

tcm
T o P — o ] Jf Lo, . :
oe. TR T o BVUM' I
3 H 0.€.
200 S N S ‘\_____..;...._ 100 /"i'fi . /|
! 1. 7
=== I l 20— //—f—
70} - - kL = §0F — - /
50t - Nf /// /f ;
7] - i - a0 7~ 3
il SV 2l / 4 // /
20t L - =7 2| 7
g AP
10F= -0-3‘ . _‘.\\'\ - b — J 4 )\
7 4 A §\ . 7 Pl ng { /
5“:: B S > N 4
s ] SN\ § 7 15
Ll RN y %
P N S Sy \\\\\\Q§ sp 7 5 \\
\\\\\ 2 4 v // «
1) : : 00 s R P 1 s = s s W
a7 T - R P Vi
1
R R v B R S B R 2 P R VI T 1 B e S Eocd
Puc. 2-21. 3aBHCHMOCTH OTHOCHTENLHO- Puc. 2-22. 3apucumocTs OTHO-
r0 BpeME@HH YCTAHOBJEHHS (CILIOWHbEE CHTENILHOTO BPEMEHH YCTaHOB-
JIMHHH) 1 KO3(pdunuenta shhexTHBHOCTH Jenus  (CIJIOWHLIE JHHHH) H
10 CKOPOCTH HapacraHus BLIXOLHOrO Ha- CKOPOCTH HApacTaHMSl BLIXOJ-

npsmxkenuss OV (wTpuXoBhe JAHuMEH) OT

HOro HanpsKeHHs (WITPHXOBHE
1apaMeTPOB Myy, My,

JIHHHH) HEHHBEpPTHpYOlWEero PY
OT BXOZHOrO CHrHala (KPHBHIE

[0 COOTHOIUEHHSIM Tabi1. 2-6, npuuem 1 5 mocrpoeHnl Aas cayyas
. VU e : 0.84 Uy rp (2)_1?—:00; 2 n 6 —
Mmy=-————, VUBb|x=_'3— Uirp (2)“1‘_1 Bi 3 m 7 —-

VU sux ta—1t Urp 1 =0,6B: 4 n 8 —
(2-85) Uirp (@1 =Hipp (1)1 =50 MB
H Upyy (t2)= 0,9 Ugy Upyy (tl) = ' )

=0, 1u,.

. \

L]
B (2-85) Vi suxy VU sux — COOTBETCTBEHHO CKOPOCTH HapacTaHHd
BBIXOAHOI'O HAaTMPSIKEHMsl YCHAUTENeH ¢ KBasHWJAWHEHHBIM H THIIOBbLIM
BXOMHBIMHM  Kackazamu. [lasi kospduuuentor my,, < 10, m,q > 1

CKOPOCTDb - HapacTaHus OY nocae BBEIEHHA KBa3HJIHHEHHOIO KacKaja
YBEJIHYHBAETCST B ACCATKU pas.

BpeMH YCTAHOBJEHHA H CKOpPOCTh HapacTaHMUA BBIXOLHOI'O Hanps-

Kenua OY .C KBa3HJIMHEHHBIM BXONHBIM KacKaloM CYLIECTBEHHO 3aBH-

CAT OT YPOBHSI Hanpsaxenust E,, Ha BXofe ycumurens (puc. 2-22, zis
= S = | = 0, ==

cryvas K, =1, m, =1, my =1, & = 10%, «, . = 50 MB,

Y X
fep =5 MTIm). I/IS'HpHBe,ILeHHBIX Ha pHe. 2-22 XapaKTepHCTHK cuie-
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AiyeT, uTo HanGOJBIINIT BRIITPLIL IO CKOPOCTH HAPACTANIIS BHIXOMIIONO
HanpsKeHlist MOXKHO MOJYYHTL OPH MaKCHMAALIIOM BXOJUIOM CHITIIC
(8 30—50 pas npu E, == 10 B). Hanporus, el ypopeun BXoj-
HOTO HAaMPSIKeHHs COI3MEPHM C 30HOIl HEUYBCTBUTCHALHOCTH KBiadll-
JIEHEAHOrO BXOANOro KacKaja u, rp(2-.1» TO CrO HCHOJNDB3OBAHHC B yCH-
JIUTEIE HE MPUBOJHT K YBEJIHUCHHMIO CKOpOCTH napacTannus. Ilpn omnpe-
- JeJIEHHDBIX YPOBHSX BXOJHOTO CHIHANA 3aBHCHMOCTDL BPCMEGHI yCTalION-
nerust (pHC. 2-22) HMeeT MaKCHMyM, KOTOPHIl TCM MCIbije, qeM YK
30Ha HCUYBCTBHTGALIOCTII KACKAJLA.
6, 7y, - Ilyets nepemaTounast  dpyrrxigist
Ll . | yeuantens (puc. 2-18) ¢ xBasmii-
| P foe /7| HeHHpIM BXONHBIM KacKafoM COOT-
BeTCTBYeT NEePefaToOuHOl  (py K
KoJebaTeibHOro  3BGHa (1-61).
XapakTeplcTIKH TCPEXOAHOry 11po-
lecca Ha  BLIXOAE  YCHJINTEJSI  JLIsT
STOro cJjyyast paccuHTaunt Ha IIBM
M npejacTaBjeHsl  Ha puc.  2-23
(M = 100,  my,q =1, My == 10,
my1>100). HMa npusemensnix  za-
BICHMOCTEH BIJUIO, YTO  3HAUCHII®
NEPCPEryNupoBaliig  CyurceTBeii
Puc. 2-23. 3asucumoctH ortnocn- Bospacraer ¢ YBOIHYCIIHCM KO-
TEJNBHOTO nepeperyauponanus  (pUIIIeHTA My (a, == 0,5; o =29
et moct o' Sropany et TP My =1 "o ='23%  mpu
pacraunst Buxomuoro nanpskenns 1 = 3). M3 nomorpammmt puc. 2-23
OY (wrpuxosbie siHumu) oT mapa- TAKKE MOMXHO onpereanTns - 31a-
MEeTPOB ay, My, deHHS  Kospduunenta  m,q, npn
_ KoToprix PY Gynmer ynosnetsopsiti,
8aJIaHNDIM SHaUCHHAM nepeperynnposanus. Tak, ecnu a,=1, o << 10%,
TO HeOOXOJHMO BBIGHPATH my, << 1. Hanporus, usmenenue B WIHPOKIX
TIpeleNIaX OTHOCHTENBHOH 3OHLI HEYYBCTBHTENLHOCTH KBA3HJMHENHOIO
KacKaja (m,, = 1 + 10) HesHAYHUTENLHO BIHSAET HA H3MEHEHHS napa-
METPOB O M My YCHIMTENA. DTO 06CTOATENBCTBO OCTABISIET omnpeje-
JIEHHYIO CBOOOZY B BHIGODE Koa(dHIHeHTa My, s NPH NPOCKTHPOBAHHH
KBasWJIHMHEHHOTO Kackaja. '
¥ Takum 06pasoM, NpHBEJEHHbIE B HACTOSIMIEM paszelie COOTHONIGHH S
¥ HOMOTDAMMBI I0SBOJIAIOT ONPENE/IHTh TAKHE COBOKYIIHOCTH napamer-
POB KBASWJIMHEHHOrO BXOJHOrO KacKaja, IpH KOTOphIX obGecneyn-
BAlOTCA 3aJaHHBIE NOKA3ATesM KadecTBA MEpexONHOro nporecca PY
B peXHMax «OOMBLIOTO CHIHAJAy. ;

10—
2 :

2-5. MepexoAaHble XapaKTepUCTHKM YcHnuTenesn
€ AONONIHMTENbHBIMM KaHaNaMH

[Ipumenenvie B OY NOMOJHUTEIBHBIX KaHaN0B yCH/IeHHSI xXapakre-
pHsyer co6oil o1HO H3 HanpaBJIEHU# YNYYLICHUS TUHAMHYCCKUX xapag-
TEPHCTHK yCHMTeNs. Bonpock: nosbimienus GrcTpoxelicrsist oV, cBs-
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3anHpIe C HCIO/NbL30OBAHUEM BBLICOKOUACTOTHBIX AOTIONHHTENbHLIX Kalld-
JIOB, BBOMIMbIX JIJI1 DACIUHPEHHA 4YacTOTHOTO Auarasona padornl ycu-
JyTe]s B PEXHMAX «MaIoro CHrHaias, JOCTATOYHO XOPOLUO OCBELeHbl
B Jureparype [14]. Onpegenennoro srumanus 3aCJyKHBAIOT TaKKe
BOMPOCEl BBEICHHS JOMOJHUTENbHLIX, KAHAJOB ¢ DACHIHPEHILIM JHAa-
11a30HOM aKTH_Br-xol'i paboTLl, Ha3HAYEHHE KOTOPLIX COCTOHT B NOBLILIC-
HHH GbIcTpOACHCTBHA OV, paboraiowux b pexuMe JHuHaMUYeCKol mnepe-
rPy3KH OCHOBHOTO TPAaKTa YCHJEHHSI.

PaccMOTPHM CTPYKTYpHYIO cXeMy ' yeuautens (puc. 2-24), coctosi-
ylo U3 TPeX NoAacxeM. J(OMOMHHTENbHLIN Kauan ¢ paciuMpelHbM Jiia-
na3oHOM aKTHBHOH paGoTel (noxcxema 3), BXOJ KOTOPOTO CBSI3aH C CYM-
MHpYIOIICH TOUKOH PV, uMmeeT BXojgHOe rpaHHYHOE HanpsoKenue
1) 1 (1y-3» SHAUUTENIBHO MpEBbiLLIak0-
Liee [ANpSKCHUE w . HIA

nozicxembl /. D10 yClIOBHE CpaBHH-
TeJIbHO  IPOCTO  peanH3oBaTh
BCJIEACTBHE TOTO, YTO K NMOXCXEME
3 TpPeNBLABISIOTCS MEHee »KeCT-
KHe TPCOOBAHHS IO TeMmeparyp-
11011 HecTaliJLHOCTH, yeM KO-
cxeme [. B raxoit crpyrrype
MOKHO  CYIICCTBEHHO MOBLICHTD
Geicrposteiicroue OY Ges  yxyamwe-
HHSI €ero XapaKTePHCTHK N0 TeM- - ‘ - .
neparypHomy apeiidy. . gﬁférg 24‘ytg:.lxl)l¥’ll‘(e‘[.‘nyﬂp,lmnlilcc?lﬁ?‘ﬂz:ll(‘))gﬁ";“()
SdpeKTHBIOCTL BBEIEHHS JO- AByxKasanbueit OY

TIOJTHATEJILIIOTO KaHajla BO MHOIOM

3aBHCHT OT MECTa NOAKJIOYEHHS IIOACXeMLl 8 IO BHIXOAY. B cBsiau
C 9THM PAaCCMOTPHM BJHSHHE TJyOHHLI OOPaTHOM CBA3H 1O JOMOJHH-
TEJLHOMY KaHa/lly Ha nepexofHble xapaxTepucTuku PY (puc. 2-24)
C yueToM AMHaMHYECKOH neperpysku ToJbKo noacxems! . Ilyers mepe-
naTouHas (QYHKUHS TMETIEBOIO YCHJIEHHS MO JONOJIHHTENBHOMY KaHasy
umeer caepyomui Bug (C; — oo, Cy— 00):

i Y913 (8) .  Yor9(9)
Tun )= Yoa(-1 7 Y223 6) +U11:2(5)  Yp9.9(8) _
Yo- c ) TUJI
~— + (2-86
Yi+Y, e+ Y11+ vns Ltps 2 (2-86)

TAE Y (s), Yy.3 (S) — y-mapameTpsl MOICXEM TPEXNOJIOCHHKOB 2
H 3 1as akTHBHOM obnacTd mx pabots; (i =1, 2; j==1, 2); Yy oyi —
y-napamerpel Inoacxemsl [, paborammell B peuMe IHIAMHYECKOL
NeperpyskH. i
Brixopuoe nanpspxende OV IpH HCKMOYEHHH RODOMHTENLHOTO
Kanaja HapacTaeT no JIHHeHHOMY 3axoHy (2-61). Moxno nokasars,
YTO TPM CKAYKOOOPA3HOM BXONHOM CHTHANE €4 (f) = E -1 (1)
BHIXOAHOE Haupsikenne PY (puc. 2-24) na yyacTke JuunAMHYCCKON
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neperpys3kd Toacxembl / ¢ y4eTOM BO3AGHCTBHS JIONOJHHTENLITONO
KaHajla H3MEHSIETCSl MO CICHYIOUIEeMY 3aKOHY: A

{
3

T
~ un * Tep. -
unbxxl(t) ~ YR (ua—}.urp) 1—e epn |

14 TU,u
w
7 ¢
tE . @8D)
Un Tep.g
rae
T Yo1-3 Yo1-9 Yoo
VR Yo @1 T Y993+ Y110 Yoo Y +Y, o0y (2-11+ Y113
1711 yo. c
Top. g = Ko-cs Ko-cz - ’
I+Ty, Yut+Yo e Hvn w1491
¢ —_ T ' 0= Roe o 4 e e
cp- A 14 TUn ’ ° R, Bx 1’ P K, o

Ha puc. 2-25 npuBeneH Bui mnepexomHOro mpouecca YCHJTHTEJI St
MpH OTHOCHTEJBHO MaJOM NeTIeBoM yCHIenun Ty, (xkpusast [I1).
Uepes npoMeXyTOK BpeMeHH ¢ = (3 « 5) T CKOPOCTL napacra-

ep.
HHA BBIXOAHOTO HANPSIXKEHUA CTAHOBUTCS:

d [uBblxl (t)] u:p ‘
VU sux1= = . 2-88
U ppix 1 dt (1 n TUA) T:p' . ( )

B sToM ciyyae Bpemsl YCTaHOBAEHHS AN MajblX 30H AHHAMHUE-
CKOH OWWMHOKH &, MPAKTHYECKH ONXMHAKOBO INDH HAJIHUHH JNOITOJHH-
TeNbHOro KaHana (puc. 2-25, kpusas [I) m OPH €ro OTCYTCTBHH
(puc. 2-25, xpuBas [). YCHIHTeNM CPaBHHBAIOTCS C HIEHTHUHBLIMH
acTOTaMH Cpesa.

-HroObl u3bexkaTh BIMSHHS JIHHEHHO-HApAaCTAIOLel cocTasJasiioLLei
NepeXOIHOM XapaKTePUCTHKH (2-87) HAa BpeMs YCTAHOBJEHHS, HeOG-
XOZINMO OGECNEUHTh JOCTATOYHO GOMBINYIO IIYGHHY obparHo#l CBSI3H
10 JIONIOJIHUTENBHOMY XKaHaly. B cBasu ¢ sTHM uesecooGpasno mox-
RJIOYaTh BEIXOJ JONOJHHTEIBHOTO KaHA/Na C PACIIMPEHHBIM AHaIaso-
HOM aKTHBHOM PaGOTEI HEMOCPEACTBEHHO 3a BXOLHLIM KACKAIOM OCHOB-
HOro TpakTta ycumiurens. Clenyer OTMETHTb, YTO BEIXOH BHICOKOUZ-
CTOTHOFO™ HONOJIHUTENbHOTO KaHa/la, BBOAMMOIO IS’ YBEIHYEHHS
YaCTOTBI Cpesa YCHJIHMTENs, CTDEMATCS, Ha060POT, NOAKIIOYHTH BO3-
MOXHO Gamxke K Beixony OV, TlostoMy B MEOroxackanmerx QY MpH-
. XOIUTCst DasneiATk 5TH KaHaiel. s OY co cpaBHHTENBHO MAJIbIM
UHCJIOM KACKaJIOB, HANPHMED JUIA YCHAMTENeH C.aKTHBHOU HArpysKoii
B-JIOJCXeMaX, B GOJIBIIMHCTBE CIYYaeB YOaeTCs HX COBMECTHTE.

Tepexonnsie nponeccsl B xByXKaHaasHom OY. Pacemorpum nuHamu-
HECKHe XapaKTePHCTHKH JBYXKAHA/JbHOIO YCHIMTeNst (puc. 2-24),
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MOCTPOEHHOIO C YYETOM BBILIEH3JOMKEHHBIX PeKOMEHIAUUH O MecTe
NIONKJIFOUEHHsT JAONOJNHHTENbHOrO KaHala YCHIEHHs C PAaCIIHPeHHLIM
AManasoHoM aKkTHBHOH paboThl. CuMTaeM, YTO METNEBBIE YCHJEHHS MO
OCHOBHOMY H JOMNOJIHHTEJNpHOMY KaHaiaM GeCKOHEYHO BEIHKH. TO
CIEXYEeT M3 TOFO, YTO OCHOBHAs JoaA ycuiaeHus OY npeanonaraercs
cocpenoroyenHoil B nojgcxeme 2. [To cBoemy copepxkanuio csoiictsa
nojcxem I ¥ 2 aHaJIOTHUHDBI XapaKTepHCTHKAM noxcxem [ u 2 (puc. 2-15),
paccmoTpenHsM B § 2-4 1. «av. Tlofcxemst I ¥ 3 BrifeneHs TakKUM o6pa-
30M, YTO MPU aHANH3E PEKUMOB NHHAMHUYECKOH MEperpysKH OHH MOTYT
paccmaTpuBaThes Kak OespmepuuonHele. Ilocienyomuil aHamus mo-
CBSILLIeH HE TOJbKO PacCMOTPEHHIO MEPeXOAHLIX XapaKTEPUCTHK, HO H
OTDEJIeJIEHHI0 CTENEHH BJUAHHUS 3SHEPreTHUECKMX cBoficTB nojpcxem
¥ 3 Ha KayecTBO IEPEXOJHOrO IPOUECCa, YTO HEOGXOXMMO YUHTHIBATH
IIPH  NPOEKTHPOBAHHH MUKDO3JIEK-

TpouHuix OV. :

ITycte nepenatounas GyHKLMA o S
ycuaurens (puc. 2-24) no Hamps-  Geme(®p—- T ST
*KEHHIO 1IpH C; — oo, €y~ 00 GopMH- @« -7
PYETC KODPEKTHDYIOUUMH LENAMH, o, @) [ 7!
OTHECEHHBIMH B IOACXeMy 2: ’JI/ LA
t
" Usyx () A
Ko (s) = Zeux () _ Ay
ols) = L2l )i A
_ Yot (1y-1 7+ Yo1 (1)-3 % _t.r_Jl_.é.z_MJIPJJK 7
Uaz it Y0+ U112 ) ——
22 (1)-1 22 (1)-3 T Y11-2 .
Yo1.0(8) _ Ky (2-8é) Puc. 2-25. Tlepexoaunie] xapaxTe-

PHCTHKM  pellalolero YCHJIUTeNs
C JONOJNHHTENbLHLIM KaHAJIOM YCHU-
JIeHU g

Yoo.s (5) 1475

Ilpuy pacuere mnepexogHeIXx xa-
PaKTEPHCTHK YCHJIHTEIS] B PaccMOT-
PeHHE BK/IIOYAIOTCA H3MEHeHHs y-mapamerpoB moacxem I u § npu
HX IIePEeXOJie H3 AKTHBHOIO PeXHMa pabOTHI (-‘/11(1)-1’ yim)-a) B pexul
IeperpysKku (yﬁ @0 Yy (2)_3). ITpu stom mpepmosaraercsi, yto xapax-
TEPHCTHKH NpPAMO¥ nepefaud i, = f (u;) nna mopcxem I u 8 anmnpo-
KCHMHDPYIOTCAL OTPESKAMH NPAMEIX JIMHMH B COOTBETCTBHH ¢ pHc. 2-10
( Yot @1 = Yo1 993 = 0)., 9T0, Kak NpPAaBHJIO, CIPaBENIHBO IJIST nox:
CXEM, TPaHSHCTODLI- KOTODLIX B DeXHME JIMHAMHYECKOH mNeperpysku
BXONAT B OGNIaCTh OTCEYKH (PEKHM HACHILEHHS TPAHSHCTOPOB paccMa-
TpuBaercs B § 2-5). B nepexonnoit xapakrepucrike PY MOKHO BbIIEIHTE
- TPH y4Yacrka (puc. 2-25, xpusast I11): nepsbift — COOTBETCTBYET JHHAa-
MHYECKOH neperpyske moacxem I u 8 (]ul (t)|> Uy o (1)_3); BTOPOH —
NMEPErpysKe TOMLKO nOZCXeMbl [ (uy .. 42> u, (f) | 2>ty 1y )3
TPETHH — JIUHEHHOMY PEKHMY PaGoThl YCHIHTENS. PacueT nepexoxusix
XapakKTepHCTHK PV (puc. 2-24) MOXKHO nNpPOBOIMTE B COOTBETCTBHU
C METOIMKOH, u3noxeHHOH B § 2-4. Ilpu 5TOM aHANMTHUeCKHe BEIpa-.
KEHHSP, XapaKkTepH3ylollke KamAbl M3 TPex YYaCTKOB IepeXOLHOrO
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rnpouecca, HMeIOT BHA!

A Py D Eiep £
llm,]x 1 ()~ n_{/‘]‘ 1 ’l,'cp ‘
i nyl ws  ng Yuer—Yuea )
Tep  mung+ 1\ & pp 0y Ko. c1 Yo.c ’
Ryl ep (1)-1 Y11 (y-1 — Y1 @)1
1) =y, ——2 — u )
Upex 1 (f1) 3 Ko o1 Yoo Lrp (1)-1
Uy 1 _YumaT @1 _
Ugpix 2 (t) = + n K .. Y ]
Bypp (1)1 4. 01 o-¢ (2-90)
¢ B
' - "‘
. nuny 41 cp 1 u ’
nyKo. c1 Lrp (1)-1
o ny—l— 1 1 nuny+l t _ ) -
L . n u =U_—U_,
Tep nyKo.Hcl ny_,_ 1 R BHIX 2 ( 2) E] rp
-
. ¢ .. 1 [ IOOuPp
=u — — e n——2
Bowsx s ® Ho T Urp XD ( 1::p ’ Tep Ko. e oy
rie
i . Y .
n, = 1rp (1)-3 , ny= 21 (1)-3
Uy pp (1)1 Y91 (-1
- YO. c : . 'L'I
K e1= N Tcp =
oo YatYo et 911 a9y K, "’
Tep N _( 1 ) Tep
T = T = l—l——— —
Koo' o ! ny | Ko.cy '
Yoo (11 = Yoo @1 Y03 Yy g

Yo1 1= Y1 -3 Y12 91 = Y12 (2)1 = Y10.0= Y5 m-3= Y12 9.3 =0-

Havyasno orcuera Bpemenu mmo6oro yuyactka TIEPEXONHOTO NpOILecca
(2-90), xpome nepBoro, NPOU3BOAHTCA OT KOHUA NPEIbIAYLIEro yyacr-
Ka, H, CICIOBATE/BHO, BDEMA YCTAHOBJEHHS ONPENEIAETCs CYMMON
JUTATE/IBHOCTEN BCEX YUacTKOB:

3
tyor= 21, (2-91)

i=1

IIpn cpaBHHTENTbHO GOMBLIIMX 30HAX OTHOCHTENBHON OWHMOKH ycTa-

HoBNIeHHS &, = (1 — 10)% Bpema ycraHOBNeHHS wueTHKOM onpeje-
JIAETCS OJAHTENBHOCTBIO nepBoro l’I,BTOpOI‘O Y4acTKOB. ’
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M3 (2-90) CACLYCT, UTO CKOPOCTL HAPACTAINS BLIXOUIONO nanpsi-
Kerda PY 11 HCPBOM yHACTKE NEPeXouoil Xapaktepieriki ¢iuinio
sapuicit o1 OTHOMCNIE kosdxpuumenrton nepesgaun 2, noxexen [ 13
{ ornonelnuil BXOAULX IPaHIihIX HANPSDRCNIIT 11, TOX IKC NOJICXCM:

Vi w1 - Al A1 mang -1 Hip 1
GECRUTES - wom - S e
dt ny- -1 Tep

(2:92)

Mpn kosxpuitenrax rn, > 1, 1, D 1 MOXKIO 33 cuer BBeCHIS
JIOTIOMHITCILIOTO Kallaa B JIGCATKH H COTHH Pa3 MOBLICHTL CKOPOCTL
Hapacraunsi BRIXOMUOTO naupspkenus QY (2-92). Humrensnocrs nep
BOro yuacTKa YMCULUIACTCS NMPH NOBBULEHHH BXOAHONO TI'PalHUHONO
HampsDKENIT  TOCXeM 3 o mpH
Uy o ys - Ko, ofly  9TOT  yuactox
BLIPOXK/IACTCSI.

[Ha ocnopanun (2-90) na puc. 2-26
nocTpoennl | KPHBLIC,  OTpaKalonme
3aBHCHMOCTL BPEOMCHIT YCTAHOBJICHHST
fyey YCHINTOJST € JIOTIOJIIHTCTHHEIM
KaUaJloM OT BOMMIL 2, 01, (ot

cayuasi i, u_,/u.:l, 1005 1y =

g Tama s g G =
= 1%). Ha pacemorpenns npune-
JEHHBIX TIPAPHKOB MOXIO CACIaTh
psx ofunx pexoMeijiauiii K BeGopy  Pue. 2-26. 3anncumocti othoci-
KOA(UUIICHTOB 1, H 1, yCHJNTES, TOLIOTO BPEMENL  yeranopicnils
BLITOJIHCHHOTO 110 CTPYKTY PO CXeMe mpQW["(;:euwpggmrim;lz o e
puc. 2-24. OueBnauo, 4O, BHOGPaB w o
Kosqpuumentut /1,1 1 1,>1, MOoxmHo NOJNYUHTh 3UAYHTEIHHOE YMEHb-
LIEHHE BPEMCIHI lyey 110 CPABHEHHIO ¢ z‘;m OVY Ges pononuuTensuoro
"kanana (npumepro B 20 pas mpm fyer = 957,). Henenecoobpastio
BBIGHPATh KOI(XPHLHEITH 1, CIHIIKOM GOJIbILHMI (HanpHmep, n,>10),
TIOCKOJIBKY NPIT STOM IPaKTHYECKH HE YMEHLIUAETCS BpeMs yCTaloB-
JIEHHST, 110, KAK GYNeT 10Ka3aHo Jasiee, 3HAYHTE/ILNO YBEHIHBACTCS
norpebusiemast 10ACXeMOit 3 MowHoCTh, JIJIsl NOJIYYeH s MHITHMAAbHOTO
BPEMEHI yCTAIlOBICUHST 1e/1ecoo0pasno BLOHPATh 3iauenie Kod(pu-
LHEHTA 1, GJIMBKAM K 1M,y (TPH 1, D> m,, nojicxema J ue BXOJIT B pe-
UM THHAMITICCKON  HICPerpysku), '

M3 pupaxernit (2-90) Takxe CJICIYET, YTO BBEAEHHE JONOJIIHTE b~
1oro xanara 38 OY UPHBOJHT K BHAUMTEIIIAIOMY YMElbIICHHIO BpeMerty
byer KAK JUIS GONBINHX (8 == 5 - 10%), Tak M M MANLIX 301 OFHO-
CHTCILUON OMIGKIL yeranonienns (g = 0,1%, fyedtyer —> 15). Eme
GONMBUINH BLMIPLIIT 10 BPCMEHH YCTaHOBJCHHA NPH BBRCJIGHHH JONOJI-
HHTENIBIIOTO Kt MOKIO nodyants B OV, rie noxcxema / conepurt
ABA YCIIATCONLULIX  KACKAMA, BLITOJHEIHHX 10 NapaLIebHO-Gaanc-
HOH CTPYKRTYpe. B TaKix yemnTensx, Kak npaswno, u, 7 K 50 MB,
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my,y » 100. Hanporus, 3({eKTHBHOCTb BBEIECHHS JONOJHHUTEJIbHOrO
KaHajla CHHXKAeTCA € YMeHblIeHHeM KosdduiHeHTa Myq | YCHTHTEIIST
(20=5%, ¢ Muy=100, fyer/tyer—30; &= 5%, mmyq= 10, tyer/tyer—>3).

Ypasrenus (2-90) u rpaduxu. (puc. 2-26) nosnyyennl Ges yuera
BIMAHHS PasieNuTelbHbIX KOHLCHCATOPOB C1 u C2 (puc. 2-24). Moxno
NOKa3aThb, YTO NPH_[BHIMOJHEHHH YCJIOBHI

Ra.c
-
i 41K
I
. :510H R10 S+158
R g b | O
P oL Lo
A2 R18 C§
Ru il R 0
206 270
51K RIG5M v
Caxt 73 4 Y5 LY== RI7i 20 20 T—T
R4 108 L¢3 2700 pes 51k o Uea
f 500 oot z
mRﬁ 15, -
Uy=78
27K (1A7 fgk !
10k
-158
Puc. 2-27. Cxema pemalomero ycHJuTeast ¢ ABYXKaHaabsubiMm OY
T my 4+ 1 u . . '
i >/(5-:—15)y—+1~-—j—, i=1: 2, (2-93)
Tep mytny -+ Urp

. rne

1 1
T =0 + )
( 911 (9-3 YutY, ¢+ 81194 J ’

o =C 1 1
27— 2 )
Yp.9-3. Y2t ¥ (91 )

DasieUTeNbHbIE KOHJEHCATOPHl He HSMEHSIOT BHAA PacCMOTPEHHOTO
TIEPEXONHOT0 Mponecca YCHNHTENs. B peaNbHBIX CXeMaXx TpPaH3HCTOp-
HeiX OV ycooBHe (2-93) BrimosHsercs NPH 3HAYEHHUAX eMKOCTel
PASACJUTENBHEIX KOH/IEHCATOPOB B A€CATKH M COTHH MuKodapax (mpH
fep = 1 = 10 ‘MTu), yrto mnossoxser CPABHHUTENILHO JIEFKO PeaiH30-
BaTb YCHJUTENH IO CTDYKTYPHOH Cxeme pHc. 2-24 B TMOPHAHO-TIE-
HOYHOM HCrOJHEHHH. B Hekoropeix cxemax OV ymaercs HCKJIOUHTS
OIMH H3 Da3[eNHUTeNbHBIX KOHAeHcaTtopoB C1 wuau C2.

. Kax yxe ormevanocw (§ 1-3), IPH TIPOEKTHPOBAHMH OHICTPONEH-
creyromero OY uenecoo6pasHo dopmupoBats JIAUX mneriesoro ycH-
qenus | Ty (jo)|, cooTBeTcrByIOMmIE anepHOAHYECKOMY 3BEHY IIEDPBOTO
nopsinka Ty (s). B stoit cBasu B OV (puc. 2-24) cnenyer TakuM o6pa-
80M IPOBECTH COTJIACOBAHHE JONOJHHTEILHOIO 1 OCHOBHOI'O KaHAaJIOB
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ycunenus, YTOOLI HCKMOUMTL MOSBAEHHE B OGNACTH HH3KHX M CPEIHHX
yactor JIAUX |Ty (jo)| yuacTkoB ¢ nakionom 0 u —40 nB/mek.
MoXHO 1IOKa3aTh, YTO NpH BHIMOIHEHHH yCIOBHH:

<« Yo a="n, (!/22 (1)-1"‘%1-2)’ T >Ty ]
Yums<UyaaTY,+Y, o

B JIAUX | Ty (jo) | oTcyTeTByioT y4acTku ¢ HakjoHoM 0 1 —40 n1B/nek
Ha YacTOTaX CONPSIKEHHS KaHaJoB.

Ha puc. 2-27 npusenesa cxema muBepTHpYyIOmero PY ¢ gonossu-
TeNbHBIM KaHAJIOM (roacxema 3 Ha T7), HMEIONMM PACIIMDEHHBI IHa-
Na30H aKTHBHOH DaboTsl Mo CpaBHEHMIO ¢ AHanasoHoM BxogHoro JIK
(noncxeMa ! na T1— T6; Loy = 50 MB, U ep1y3 = 2 B).
IToxcxema Za BKJ/IOYaeT B cefsi Kackalnl CPeHell YacTH YCHJIMTENs,
noacxema 26 — BbiIxopHo#i Kackay OY. JIAUX ycunurens | Ky (jo)|
umeer HaKJOH — 20 1B/nex B puanasoHe yacToT, MEHBIUHX YaCTOTHI
cpesa, Kortopas paBHa 3 MI'u. BBenenne B yCHIIHTEN JOMOJHHTEILHOTO
KaHajla He YBEIHYHBAeT yacToTy Cpe3a, HO TeM HE MEHee NO3BOJIAET
B 20 pas NMOBLICHTh CKOPOCTL HAPACTaHHs BHIXOAHOTO Hanpsixkenus OY.

(2-94)

Bsaumocnsiab JAMHAMHUECKMX M 9HEPreTHYECKHX XapakTepucTHk. Ha xa-
pakTepucTHKH  aJementos  OY,  BLIIOJHEHHBIX 10 CTPYKTYDHOH CXeMme
puc. 2-24, MOTYT GBITh HaJOXKeHb OTPaHHYeHusd, 0COGEHHO BAKHLIE NPH MUKPO-
SJIeKTPOHHOM HCHOJHEHHH ycuantesek. Kax mnpaBHJo, HONycTHMbE YPOBHH
MOIIHOCTEH, pPACCCHBAaeMBIX Ha GeCKODPIYCHBIX TPAaH3UCTODAX, HE NPEBHIIAIOT
HECKONIBKUX JAGCSITKOB MHAMMBATT. Ilpumenenue TpaH3ucTopos Gosblueil Moul-
HOCTH APHBOAHT K YBEJIHUYEHHIO raGapHTOB MHKDOCXeMbl. [109TOMY HeCOMHeHHBL
HUTepeC NPENCTABISET BLISBJEHHE B3AUMOCBA3H XaDAKTEPHCTHK OHICTDOAEN-
creust PY (puc. 2-24) u sHepreTHYeCKHX CROHCTB nojcxem I u 3.

Lns onpenenenus 9Toft B3aHMOCBSI3H PACCMOTPHM THIIOBLIE KACKaAbl, KOTO-
pBie MOryT GHIThL HCIIONBROBAHBI B KayecTBe nmoAcxeM [ u 8 (puc. 2-6 — 2-9, 2-11).
IK (puc. 2-8, 2-9) 06bIYHO HCMONB3YIOTCS B OACXeMe | IPH CPABHHTENbHO MAJIBIX
SMHTTEPHLIX CONPOTUBJEHHAX (Ry — 0, cm. '§ 2-3) n, Kax mpaBuNo, UX AKTUBHELIE
snemenTH pafoTalT B pexume MHKPOTOKOB. Kackamsl (puc. 2-6 — 2-9) MoxHO
HCIIONIb30BATh B JOMOJHHTEIBHOM KaHale C PaCllMpeHHbIM JHAaNa30HOM aKTHBHOM
paGore. K HMX 4YacTOTHEIM CBOHCTBaM He NpeNbABIAIOTCS TpefoBanus GoJee
BEICOKHE, YeM K BXOXHOMY kKackagy OV. Kackax c oSmumesmurrepom (puc. 2-6)
meseco06pa3HO NPHUMEHATh B NOACXeMe d TOJBKO B TeX CiayyasX, KOTAa IOf-
cxeMa ] MMeeT HECHMMETPHUHEIH BHIXOX H HHBepTHPYeT a3y BXOLHOrO CHrHaJa.
JInst moBBILENHSI BXONHONO CONPOTHBJIGHUS H YJAYYLIEHHS] YAaCTOTHBIX CBOHCTB
kackaga (puc. 2-6) HHOTJa Lesnecoo6pasHO Ha ero BXOA BBOXHTb SMHTTEPHBHIf
nosropureas. CxeMet (puc. 2-7, 2-9) HCHONB3YIOTCS NP HEMHBEPTH P YIOMIEM
Brixoge nmopcxemst /. Kackax (puc. 2-8) MOXXHO NDHMEHATH B KadecTBe HONOJHH-
TeJbHOTO KaHaja YCHJIeHHs1 KaX NPH HeCHMMETDPHYHOM (HHBEpPTHPYIOIEM HJIH
HEMHBEPTHPYIOLLEM), TAK H NIPH CHMMETPHYHOM BBEIXOZe nmopcxemnl I. CraTuueckue
pexuMbl paGoThl TPAaHM3HCTOPOB DPaCCMATPHBAEMBIX KACKafOB MPeANoNaraloTcs
BHIGPAaHHBIMM TaKHM 00pasoM, 4TO NPH AMHAMHYECKHX. neperpyskax OV aTu
TPaHSHCTOPLI PaboTAIOT JH60 B 0GJNACTH OTCEUKH, JNHEO B aKTHBHOH 06MacTH.
Bxonnoe rpammunoe manpsikenwe JIK, ucnosbayemoro B mojcxeme I, 6JH3KO
K BeJHYUHE 2m9cp7. (2-49). Kackape!, na oCHOBe KOTOPHX CTPOMTCS NOACXeMa 3

(puc. 2-6 — 2-9), KaK yie OTMEUaJ0Ch, JOJMHLI 06JaRaTh 3HAUHTENILHHIME BXOJ-
HbIMH' TPAHHYHBIMH HaNpSXKEHHSMH, 4YTO JIErKO OCYWECTBHTH COOTBETCTBYIOMIHM

BHIGOPOM COMpPOTHBMNEHMH Ry HOMHTTEDHEIX TOKOB TPaHSHCTOPOB [ 9 (2-30), (2-51)-
(1?9 = 0,5/, aus cxem Ha puc. 2-8, 2-9), _ v
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Kak npapugo, CTATHUCCKNC YPOBIIL KOMICKTOPHLIN PSR Tpaniii -
CTOPOB. MOxCXeM 1 11 8 CPABIIMDL B TO BRCMSL KR TORI TRIEIHCTOpO MOUNT
SHAUNTEALHO OTIUATLEs . 1TOTOMY YPOBIIL PACCCHBACNOI MOILIOCTI 1 akv -
HBIX 9JleMenTaX nofcXeM J 8 YA0OHO CPABIIBATL O SHANCHIEIN M rTep 1 X
TOKOB 1%1 H 1% g COOTHCTCTBYIOULUX CTATIMCCKOMY PeIINMY PABOTLE TR
CTOPOR arix nogexem. TODA Ha ocHoBam wpamenuit (2-23), (2-30), (2-H1),

woren 70 [ <oy
(2-90) 1CTPYANO YCTANIOBITH, WIO OTHOMCHIE TOKON [ 31 [y visiano ¢ komp-
UIHEnTAMI 11 1 gy CHCAYIONUIM 0GpasOM:

[}
3.3

0
I3

n, =

; = 2|n1 n,. (2-95)

dopmyna (2-95) CnpaBeUIHBa, CCJIT B KAUCCTBC TONCXCMEE { HCHOALIYIOTC S
KacKafe!, npusesenune na puc. 2-8 (ry == 0,5) u puc. 2-9 (I l)ﬂnpn Ry 0,
4 B KAueCTBC MOACKCMLI & o= KaCKAJN,
npectasaennne na pue. 2-8 1w 2-6 (R
# 0). 1pn peanudatui HojcNembi 3 1
ociope Kackaja (pue. 2-T) wosugens
ny pasen:

R, .
n’[ s 2l ll‘l ]ll!/ﬂu ] |- "1') . (2-9‘.))
N
Bupamenns  (2-90),  (2-95), (2-940)
i HO3BOJSIOT  TOAYUNTH PV IKITHOIIILI Y 1O
I, B3NHMOCH SIS npemen YOTAHOBIACTEI ST
. ; nepexojioro uponecea DY (pnes 2-241)
_ PN n kos(guuuetrta A Anagus sanncnso-
N "‘1}1‘151 g™ w7 creit £, [Tas=f (n,, n HOKAIANI BN
AN ¢ I 1} ver ep = ( I ’/), R3¢ AP,

na puc. 2-28 (2, = 0,5), npusognT K Bani-
HBIM NPAKTUMCCKIM BLIBOAAM. NaApakTep
KPHBLIX  HoATBEpAAcT ToT  (paKT, MTO
YBOIIUCHNE OTHOCHTCALILIX  3HCPLOTHIC -
CKHX BO3MOXKHOCTCIl  JIONOJHITONBIOIO
Kackaxa (BoapacTanue n) COOTHOTCTRYCT
YMCHDLICHHIO BPEMEIH fycr, KOTOPOC M[Vif
ny—»©O CTPEMHTCST K BPeMCHIT  ycTa-
o r o
HosJsieHust OV, -paboraioumero Ge3 pgHHaAMHYECKOH MEPErpysKH (tym X 4T, npu
ny = 10). Crexyer MOQYepKHYTb, UTO YBeJHUEHHE KOIDPUUILUTA f1; BOIMOIKHO
He TOJBKO 3a cueT GONBIIHX 3HAUeHHH 1%_3, HO H YMEHBUICHHS PaounX TOKOD

TPaH3HUCTOPOB BXONHBIX KaCKaJOB OCHOBHOI'O TPaKTa YCHJIHTENA [%_‘, YTo CoO0T-

BETCTBYET TEHAGHIMH NMOCTPOGHHS BXOANEIX KACKAJOB C MAJNAIMH YPOBHSAMIU BXOJN-
HHIX TOKOB. EcCTecTBeHHO, UTO B 3TOM CJYYae MOYKHO TMOJYUHTL 3UAYUTCNLULITY
BHIUTPHILI B OBICTPOREHCTBHH YCHJHTEAS MPH CPABHUTENALHO MAJALIX anCpreriye-
CKHX BO3MOXKHOCTSX MoxcxeMbl 8. st GHKCHPOBANNLIX 3uaUen il KOIPPUILHCHT A
fy CYLECTBYET OXHO3HAYHDLIH BLIGOP OTHOCHTCJALHOIO YCHJACHHS AONOJHHTCALIOLO
KaHala ny, COOTBETCTBYIOWErO MHHMMaJLHOMY Bpemenn ycraponicuus. Copo-
KYNHOCTH TAaKHX TOYEK OMPEAeJseT Ornfamowmas K KPHBLIM € pasuuiMu Koadd-
LHeHTaMH n,, KoTOopas Ha puc. 2-28 noxasana wrpuxosoft Jyuueir. Haupnwmep,
npu ny = é’o HeOOXOAUMO BLIGPATE KO3QQHUHCHT ny = 1, uTolM HOAYUHTL

» ”
MHHHMaJIBHOE BPeMA YCTAHOBJECHHS t},cT = 71:cp. Taxum o6pasom, nprueacnnni
Ha puc. 2-28 3apHCHMOCTH .IOSBOJISIOT NIPH NPOGKTHPOBAIMH QV, COOTBETCTRYIO-
" IMX CTPYKTYpHOM cXeme pHC. 2-24, corjacoBaTh TPeGOBAIMS IO OLICTPOJCIICTBIIIO
YCHAMTEAST ¢ TPEGOBAHHAMH, NPEADBIPNSEMBIMH K 3HEPTETHKC €r'0 JONOJNIWTEN -

HOTO XaHana.

Puc. 2-28. 3aBHCHMOCTH OTHOCH-

TeNLHOTNO  BPCMEHI  YCTAHOBJCHHS

nepexonNoro npouecca OT  mapa-

MeTpoB  ny, ny (8g=05%, myy=
== 100)
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Pexum ]Hﬂcmlllenun donoanureabnoro kKanana. Kauectno nepexojinoro
npopecea PV (pres 2-24) noananrenn ol cTCHEN 3ARNCIT OT BIJA JUETANITTC-
croil ueperpyskit nogexem /o 3. llepexofinie XapakTepucTHKil YCHIHTeNs!
B HCAHNCITIIOM PCKHNC, npn KoToOpoOM TPARZNCTOPLI THOJICXCM 1 1 3 pxojar B 06-
Jgacth OTCCHK, onpejpeasiorest (2-90). B nacrosimeM pasjiene paceMarpuBaiores
nepexoUILIe Xapakyepneruku PY (pne. 2-24) just cayuas, Korfa b pexkiMe Anma-

KO HOPCrPYaK oX ; P
MipecKolt HeperpyaKic nogexemu 8 (|u, (2] >4, rp (130 Birp (1)-3 2 B1op (1-1)
ce TPANSUCTOPHL BXO)SIT B obnacrh nacunieunst. [Ipn sToMm usmensierest 3uak
KO3pHLIICTHT HCPCRAMIT NOJICXeMEl 3 (1/21_3).‘ Jng mogcxemunt [, mocrpoernriofi
na ocuope JIK, Xapaxrepen pesxum oteenkn tpansneropon npu GOJbIIHX BXOLILIX
cnrnagax (em. pue. 2-10), Ha nepsom yuacTke nepexojiiioil XapakTepHCTHKI
yemnreast (g, () == L -1 (z?_; | 1y ()] >4y rp (1)-3) MOACKeMB 1 u 3 naxo-
JSITCST B PCIKIIMC Jmnamnqesxou NePerpyskil (Y ()10 ¥;j (9)-3) — NEPEXOAHDIL
mpoucec NHMCCT  pacxoasmuiicst xapaxtep. Ha BropoM yuacTke (¢, (1).3=
?-3\“1 () | =z 1y 1 (1)-1) TMOXCXeMa 3 BLIXOJHT H3 NCPCrPYSKH, H nepexoAnblil
npouece c'r:uuuflln‘ux CXOJUINUINCS; Ha TPETheM yuacrke (| uy B <1 1)-1)
HopeXeMul [ 1§ HAXOAATCA B AKTUBROM PEARNUMC (i (1y.1r Yy (1)-3) — DEPEXOLL-
UL HPOICCS BAKAHYNBACTCSI.

TIpu OUPCACJICHIH NEPEXOMULIX Xapaktepuctux PY (puc. 2-24) paccmarpu-
pacrest manbosee ofmuit cayuall, korga JIAUX | Ky (jo)|, coorsercrsyiomas
anepHOJUTUCCKOMY 3BCHY nepnoro nopajgka Ky (s) (2-89), dopmupyercs necKoab-
KHMII KODPCKTHPYIONUMIT UCHSIMIE, KAK CBI3ANILIMH, TaK H He CBA3AHILIMHE CO
BXOJOM HOJCXCMLL 20 .

I -}, .
Uara (8) gy S ,
e (2-97)
Yo Y92 (1y-1 7 Yoo (1)- i
Yiy-p () == ynvz(l * 2;1: 2 = TS,

TAe fa 77 YefiTys -- YACTOTA CONPSDKCHUS HH3KOUACTOTHOIO H BHICOKOUACTOTIIONO
yuactkon JIAUX | Ky (jo) |. " Ananna jqunamnuecknx xapaxrepuctuk OY npopo-
JUITCST ¢ YHOTOM TOTO (hakTOPA, YTO NEPErpy3Ka NojCXeMsl 8 NPHBORUT K 3ameT-
HOMY HEMCICUNIO JOCTog ol BpeMenit uenu KOppexuul, CBA3anHoll ¢ BLIXOJOM
3TOI  MOJCXCMUI (nocxm.m,xy Yo (1)-3 * Yoo (2)_3). flepexoxumiii npouecc PY
(puc. 2-24) na NepBOM YUacTKe XapaxkTCPH3YETCs! COOTHOLUCHHSIME:

Uyx 1 (£) = ["" Uy —Rg, ¢ (jz/ 1 (91T Iy 1(2).3) +

Y11 (2)-3 + Y11 (9)-1 -+ Yl{ + Yo. c (];2 @-1 + ];2 (2)-3)] B (D),

Y21 (9-3Y o. ¢ (2-98)
. Uyrp (1)-3 .t
Upx1 (1) = Uy — + R,, cyt (-1
o.cl .
rae ,
Ing1=— (Un m-1 Y1 (2)-1) Ui pp (110
iye @-1= —¥a1 ()11 rp (11 (922 (191 = ¥22 @-1) U2 1p (112
j;/l (2377 = (b’u m-3— Y1 (2)-3)_”1 rp (1:3 Y12 9-3%2 rp (1)-3?
iye @-s7 = (M (3 — Y21 (1)-3) 41 vp (13— (Y22 (1y-3— Y22 213) o rp (1)-3?
1 .
h(tye= -1 |- X —

V (na— @)+ ”g"m



| N 1 . T.
X ( — + az) et~ ( — - a.,) e‘“'-'tJ . Uy o -'-1“'— ;
. Te psl Te pSQ Te P

4 (W -1 Y21 (98) (Vi Yo 0 900 9937 Y11 0)-1)
Yo +Yo o F v a9 ays ‘ ’
[ (W22 (203 + Yo @191 (Y + Yo 091 93+
=911 @2)-1) — Y12 (2)-3%21 (2)-3]
Yo1 (9)-3 (Y22 (1)-1 -+ Yoo (1y-3 + Y11.0)

nyir— _—

Nyq = ~— X

. % Yo1 (1)-1 T Ya1 (1y-3
Yo+Yo o9 gyt H 910 ys

2(n,.,—a
sl=__(_.&7.i<_1_l_ l/-l_{_ Ayl ),
aohty1Tep (nys — ap)*
S2=M<_l_ l/l"l' a2n!/1 ) ’
ol Tep (nys— as)?

ITapamerpnt Uprp -1 “1op ()-8 Y2rp ()10 Yo pp (1)-3 — TPAlIUNLIE na-
NPSKEHHsT MOACXeM [ H 8 COOTBETCTBEHHO MO BXOAY 1 BLIXOAY.

JIHTeNILHOCTE 'TIePBOTO yuacTKa IMEPexOiUOre mpouecca £, olpejpedsieres
pewieHueM TpaHCUeHAeHTHOrO ypasuens (2-98). Ilepexonusie xapakrepucrnxuy OY
Ha BTOPOM M TPeTbeM yyaCTKaX XapaKTepH3yioTest Bupaxkemusimi (2-90).

Ananus coornowenuit (2-90), (2-98) moxasvizaer, uTO JuiAaMHUCCKAs nepe-
Tpy3Ka MOACXEMHl 3, CBA3aHHAS C HAaChILEHHEM ee TPaH3HCTOPOB, KAK NPaBHIO,
NpuBOAHT K COJblUEMY 3aTATHBAHUIO MEPEXOHOTO mpouecca Ha puixoye OV,
YeM Meperpysxa noxcxeMmel 8, 06yCAOBJIEHHAsS OTCEUKOH ee TPaU3HCTOPOB (Cpap-
HHBAIOTCS MOACXEMbI C OAMHAKOBLIMH NAPAMETPAMMU Uy (1).3); NPH STOM HACHI-

IieHHe NOACXEMbl 3 MOXET MPHBECTH K HeycTORuHBOK paGore yemauress. Ha
OCHOBaHMH (2-98) HeTPYAHO MOJYYHTL YCJIOBHE YCTOHuHBOH paGoTnt PY
(puc. 2-24) ans paccMaTpUBAEMOro BHAA AHHAMMYECKOH NEPerpy3xu moxcxems 3:

fuera TSt Pyt Foo (2 @1 g2 21:8) —
y . Y "

Y21 @3 0. ¢
' —Rs. ¢ (fyl @3+ iy @) =u,.  (2:99)

Ecnu ycnosue (2-99) He BBIMONHSETCS, TO NOA AGHCTBHEM MOJIOXKHTEABHO
o6paTHOH CBASH, Bo3wmkaweir B PY npH meperpyaxe mogcxems! 3, meusercs
sHax npousBOAHON d [upuxy (#)}/dt mpu ¢ > 0, uTo u o6ycaoBauBaer pacxopus-
I[HACS MPOLECC HA BBIXOAE YCHJAHTENS.

B xauecTBe mpHMepa PacCMOTPHM NeEPeXOXHYIO XapAKTEPHCTHKY YCHIANTEs
(puc. 2-24) Ha yuacTKe AuWiaMHYECKOfl MEPErpy3KH IOACXeMbl 3, xorxa B 3Toil
NofcXeme McnoJb3yercst Kackaf (puc. 2-6). Hacwimenne  xacxama (puc. 2-6)
HACTYNaeT NPU NOJNOKHTENLHOA IOJSIPHOCTH BXOAHOTO CUTHANA, T. €. NpPH Ha-
NPSAKEHHH epxy (f) = —Epxy-1 (£), rie Epxy > 0. Bunlpakenie (2-98) aas pac-
CMaTPHBAEMOH IOJNADPHOCTH HANPSKEHHS epxy (f) M C yUeTOM COOTHOWEHHH mepe-
CdeTa aBTOHOMHEIX MapameTpoB M3 y- B h-cucremy (tabna. 2-1) nmpumer Buj:

oo, Ut Yn@atY, .Y
Ugux 1 () = [u.——- R, eyt (@91 + = = 0L =

, -~ Yot @8 0.0 ‘
: Yu (2).~1 + Yx«r + yo.
X ly2 (91— v : % (-3
0.0
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l+hi@as@igatY,+Y, ).
p > . °°)1h(2>.3}h(t)~ (2-100)
21 (2-3Y 0. ¢

ABTOHOMHLIE H HEaBTOHOMHBIE h-mapameTpsl Kackajga (puc. 2-6) npH ero

neperpy3Ke, CBSI3AHHOM C nacelmenyem TpausucTopa T/, ONMpefesIsioTCs COOT-
HomeHHaAMH (2-23), (2-25), 1. e.

_ 0 . ;
en 3= Uks T Uks:  Jna=(Y5+Ys)(Uks + Uks)s

e (2-101)
on -3 — 1.

M @36t Tgqq —a,

Ins1 MOACXeMbl I, mocTpoeHHOH Ha 6ase JIK, mosaraeu:
: :
It @120y g1 ®iarp yrr (2-102)

Ha ocHoBamuu (2-100) — (2-102) npu Ay @3 @atY,+Yo oK1
MOMKHO IOJNYUHTD:

Yo+ Yo ottngi+Ys+Yy

Ugx1 )= [“a— Ro.ciarpm1—

YO-O
) X (Uks + Uks)] 5 (9. (2-103)
s soipaxenust (2-103) cnexyer yciosue ycrofiuusoli pa6oThl PY:
Y, +Yootdne@it¥s+Yy L L.
- > (UKB + UKB) +
y0~ [}
+Ro. oy rp (1)-1= U5 (2-104)

Hexomst M3 pacCMOTPEHHs] MaTepHasa, H3JOKeHHOTro B § 2-4 u 2-5, MOXHO
naTh psf PEKOMERAauui mo BEIGOPY crocofa MOBHiueHHs Obicrponefictsus OV
B pexHMax «6OabLIWOro curuanay. Tak, NOTONHHTENBHEE KAHAMBl ¢ PACIIHPEHHEIM
MUana30HOM AaKTHBHON paBoThl, HMEIOUIMe pasfedyuTe/bHble LEeNH C OCHOBHBEIM
TPAKTOM YCHJEIHS, Leaecoo6pa3sHo B OCHOBHOM Hcmosb3oBats B OV, npepnasHa-
YeHHBIX AJ51 THOPHAHO-NIEHOYHOTO HcHonHeHHs. VX npuMeHenue cBA3aHO ¢ BBe-
JeHHeM MHUHHMaJbHOTO UMCJa JOTOJHHTEIbHBIX 3JIEMEHTOB B TeX CaydasdX, KOrAd
OV uMeeT TaKxe BbICOKOUACTOTHLIl MapasselbHEl KaHat ycuneHud. [IpumeHe-
HHe KBa3UJIHHEHHBIX BXOAHLIX KacKajoB HanGonee nepcrextTusHo B OY, peatu-
3yeMblX B NOJYNPOBOAHHKOBOM HCIOJNHEHHH, 4 TAKXKe B TeX THOPHAHO-NIEHOYHHIX
YCHAUTENSIX, B KOTOphe HeyA0GHO BBOAUTHL NOTONHATENbHBIE KAHAME! C Pa3fesHu-
TeNbHBIMH LeNAMH. K Tak#M YCHJAHTeNSM MOXHO oTHecTH OV ¢ BhICOKHM 6LICTpO-
JeffcTBHEM MO HMHBEPTHPYIOUEMY M HEHHBEPTHPYIOWEMY BXONAaM M C BXONHLIMU
KacKajaMH, HMEIOUIHMH CHMMETPHYHLIH BBIXQA NO NepeMEeHHOMY TOKY.

FNABA TPETbS '
CXEMOTEXHHUKA ONEPALMUOHHbBIX YCUNMUTENEHA

3-1. KepasunuHernsle AucdepeHyManbHbie kacuanul

Ynqueﬂxe napaMeTpoB OAHOKaHANBHBIX OIEPAIHOHHBIX YCHJIHTE-.
Jiefl B 8HAUHTENLHON Mepe CBA3aHO C COBEPIIEHCTBOBAHHEM HX BXOMHBIX
KacKaJaoB, KOTODHIE ONPEAENsIOT, BajKHEHIINE CTaTHYECKHe xapakre-
PHCTHKH v, a' rakxe OKasbIBAIOT CYMECTBEHHOE BJHSHHE Ha ero
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nosocy liponyckauus W GhictpojeficTBHe. 3a cueT parHOHAILHONO
NOCTPOEHH T BXOAHBIX KACKAJZ0B MOXKHO MOJYUHTh 3HAUMTENLIIOE YJIyU-
lIeHHe HeKOTOPLIX BaxieHnx rnapamerpos OY: wacToTnl cpesd, CKO-
POCTH HapacTaHUsl BEIXOAHOTO HaNPSIKeHHs, Koaduuuenta ocsabiens
cHH(A3HBIX BXOXHbIX HAMPSMKEHHH, BXOXHBIX COTMPOTHBJACHHI JLIS (-
¢epenuHanbIoro M CHH(asHOTO CHIHAJIOB H T. 1.

Ilanee W3jaraiorcsl NPHHUHUNLI NOCTPOEHHST M OCHOBHLIC 3JIEMEHTHI
CXeMOTEXHIKH KBasuaHHeHHbX auddepenuuanbiuix Kackanos (IK),
CNeNMaJbHO TpeHasHaueHHBX Ma GOwicrpomeiicTByromux OY. Hx
IPUMEHEHHe TM03BOJIseT LEeHOH HeGOJIbIIOro YCIOXKHEHHSI HCXONHON
CXEMBbI YCHJIHTENST TMOMYYHTH 3HAUHTENbHBIH BBIMIPHII MO MaKCHMalb-
HOH CKOpPOCTM HAPACTaHHS BLIXOAHOro Hanpsikenus OV U BpeMmeHH
ycraHopenus mnepexonsoro nporecca PY. Ha ocHoBe KBasu/IHHEH=
#eix JIK MOryT GbITh CHHTE3HPOBAHBI GHICTPONEHCTBYIOMIHE YCHIIUTENH
C MaJbM TOTPEOJIeHHeM SHEPTHH, YTO NMPAKTHYECKH HEJOCTHXKHMO NpI
Ipyrux cnocoGax OGricrponefictBua OV.

Kasuauneiinne JIK crposTest Ha Gase THIOBLIX Kackanon (pHc. 2-8,
2-9, 2-11). 710 nNO3BOJAET HCMOJAL30BATL INPH HX peaqus3alHH Bce
NOCHENHHE JOCTHXKEHUsT B O6G/JACTH CXEMOTEXHHKH JHMHEHIBIX HHTe-
rpanbueix cxem [181. Taxas npeemcTBEHHOCThH CHIOCOGCTBYET pas-
JeJbHOMY pEeIeHHIo 3aJlay MOBLIIEHUS OLICTPOAEHCTBHS H YIIyULICHHS
CTAaTHYECKHX NapamMeTpoB MHKPO3NEKTPOHHBIX YCHIHTENeH.

a. NMpHHUMIALL NOCTPOEHKUA

Onuumu u3 ocnosuux napaMerpos K, onpenesrsmomux GhicTposeit-
creiie OY B pexumax «Gosboro curHana» (§ 2-4), aABASIOTCS HX
BXOJHble TPAHHYHbIE HATPSMEHHS Uy .\ H u, rp (1)* Bce cymrecTByio-

IHE CXeMOTEXHHYECKHe METOMbI, KOTOPLIE B HACTOSIIEE BPEMSA HCIIOJb-
3YIOTCS IJIsi YBEJNMYEHWS] BXOAHLIX I'DAHMUHBIX HAaNpSKEeHMH, MOXKHO
pA3feNUThL Ha [BE OCHOBHEIE TPYIILL. B yCHIUTENAX, HCHOIB3YIOHIHX
NIepBYIO COBOKYIMHOCTE MeTOjIoB (§ 2-3), paclmpenye 1uanascHa akTHB-
HO# paloThl NOCTHI'@ETCS 33 CYET T€X WMAH HHHIX H3MEHEHHH B CTPYK-
Type TunoBuiX K (puc. 2-12). Dto npuBORUT K.NoTepe GOMbIIEH YacTH
TeX MOJOYKUTEJBbHLIX CBOHCTB, KOTODhIE MM IPHCYILH.

B KBasHNUHENHBIX YCHJIHTENSIX, HCIOJB3YIOMMX METOABl BTOPOH
rpymmnel, 6asoBasl cxeMa He HckaouaeTcss u3 crpyktypsl IK, a Toanko
JONoTHAeTCs ONpeNeseHHOll COBOKYITHOCTBIO aKTHBHBIX H IACCHBHBIX
3JIEMEHTOB, KOTODBlE, He Hapymas CBOHCTB 6a30BOH CXeMBl B PEXH-
Max «MaJIOr0 CHTHANA», [PUIAIOT eH JONOJHUTENBHOE KAauecTBO —
pacIMpsIIOT AHANasoH aKTHBHOH pafoThHl. _

Ofmaa xapakTepucTHKA CBOHCTB KBasMJIMHENMHBIX KackajoB. THIO-
Boit JK (puc. 2-9) BXOAHT B HeJMUHEHHBIH PEXHM, €C/IH HANPSIKEHHE
Mmexay 6asamu ero TpansuctopoB TJ/—T2 mnpesbimaer 50—100 MB.
[Tpu sTOM mpupamerMs TOKa B HArpyske NMPeKpallaloTcst, NPUHMMAsT
npefesbHblE 3HAYESHUS ™ o .

inp"(l)anlo’ byrp (1)%"—_”1[0* v @-1) -
rae 1; — KoabdHuHeHT HArpysku (2-47).
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Jl1s1 TOTO UTOGB! MPHPAUIEHHsT BEIXOJHOIO TOKA He OrpaniyHBanich
B 0GnACTH GOJILIIHX BXOAIBIX HAMpAMKEHHI, MOXKIO H3MENsTh TOK /g,
T. e, cjleJlaTh 3TOT TOK 3aBHCHMBIM OT YPOBHsSI BXOJHOTO Hampsixe-
uus. JeficTBHTeIbLHO, M3 (3-1) BHAHO, YTO NPH YBEJNHUEHHIH TOKa I

5
|
|
|
— il
|
I/} - -
) -

Puc. 3-1.: ODuddepenunanbrulii Kackag ¢ ynpasase-
MbIM TeHeparopom Toka I'T!

-EZ

-

NPONOPLHOHANBHO MOAYJIO BXOLHOTO HAMPSIKEHHS TQK B Harpyske
6yzeT nosyuath NalbHeHIne NPHPaeHus. CnenosatenbHO, Ha Xapak-
TepUCTHKE NPSMOH nepefayd BXOJHOTO CHTHA/A i, = f (u,) mocae
30Hbl HACHIIIEHMS BBIXOJHOTO TOKa, CBOM- :
creegnoft TunoseM JK (puc. 2-10), MoxHO
copMHPOBaTh  JIOTIONHHUTEJBHBIH  y4acToK
¢ JIHHEHHOH 3aBHCHMOCTBIO TOKa HArpy3KH
OT BXOJHOTO ‘HampsikeHud. s 310rO He-
obxonumo X 6Gasoomy JK*(puc. 2-9) mnox-
KJIIOUUTb PsJ JKOTOJHHTENbHBEIX 3JEeMEHTOB,
KOTOpHIE B COCTOSIHHH Ipeo0pasoBaTh H3Me-
HeHHe MOJYJsi BXOIHOTO Hampsi)KEHHS B H3-
MeHeHHe TOKa /. ‘ '
Ha puc. 3-1 nokasaHa ¢yHKIHOHAAbHAS
cxeMa Kackaja C OAHMM M3 BO3MOKHBIX
croco6oB YTpaBJIEHHsS TOKOM /o, @ Ha DPHUC. ,
'3-2 — ero  KOHKpETHAs peaiu3auds, nog- Puc. 3-2. Cxema xpasu-
cusomast padory ganHoro IK. Oraenbhbie ameinoro nuddepeHuu-
sTanbl GOPMUPOBAHUs pesyJIbTHPYIOmeEH Xa- ANLHOTO KACKAAd
PaKTEpPUCTHKH NPAMOH Mepefaus IIK i, = f (1) oTpaxkensl Ha puc.3-3.
Kpasusnuelinplil Kackay (puc. 3-1) COXEPXKHT THIOBOH Tapajsienb:
HO-6aJIAHCHBIA YCHIMTENb, BHIIONHEHHBIH Ha tpaumsucropax. T1, T2.
.Cratuyeckufi pexxuM [(K ycTaHaBIMBaeTCA TEHEpaTOpOM TOKa I'Ti,
DeaH30BAHHOM IO TPAJUIMOHHOH CXeMe Ha TPaH3HCTOpPe T4 [181.

8¢

-£2
g
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Ins ynpasieHusi TOKoM [, K Gase TpansucTopa T4 noaxJ/io4yeH 3aBu-
cumblfi uctounur I'T2, TOK KOTOpOro siBjsiercs (hyHKUHed BXOJHOTO
Hanpsikenusi. J{aHHbIH HCTOUHHK YBEJINYHBACT HAMPsKEHHE CMEILEHHs
Gasbl TpansucTopa T4 NPONOPUHOHANBHO MOLYJIO BXOAHOTO CHIHAIA,
YTO NPUBOIHT K YBEJHYEHWIO KOJIJIEKTOPHOTO TOKA TPaH3HUCTOPa T4
B 06sacTH GOJBLIHX BXOAHBIX HanpsakeHuil (puc. 3-3, 6).

a)

9

. A

¢ !
e wl-éep(l)

3"

|
[
I 4 :
' 3 .
| " ! 2 - -i‘; - Léep(l)
| 1
S SO S A A Ligt) M) Wity i
Uipty Ulp) Yteptt) & b 1'
. 2 |
Lacpls) AN NG I
AN J }
i, ,,-—___BX\___M_W 4
- .
N
EANY
AN

2 Uhap

Puc. 3-3. dopMupoBaHue XapaKTePUCTHKH npi-
MO mepefayd BXOLHOTO HaNmpsKeHHs KBasu-
AuHefHoro AuddepeHUHANbHOTO Kackajga

3asucumblil ucrounuk T2 urpaer BaXXHyIo poJib B paboTe Kackaia.
B cxeme Ha puc. 3-2 OH peajM3oBaH Ha TpaHsucropax 15, T6 u pesu-
crope R5. Daementn 77, R4 ¥MeEIOT BClOMOrarelbHOE HasHaueHue.
B o6nacTH MabiX BXQUHLIX HATIpSiXKeHHH, Koria 6a30BLIH NapajjenbHo-
GanaHCHBIN KacKaj pafoTaeT B JHHEHHOM pexume, TpaH3HCTOpLl T,
T6 3aKpBITHL X He YYACTBYIOT B Iepefaye cHraaga. Mexay sMHTTepaMH
M G6asaMM JaHHLIX AKTHBHBIX 3JIEMEHTOB YCTaHAaBJMBAETCS HYJEBOE
Hanpsikenne. [TosToMy HX BIHSHHEM Ha MaJOCHTHaJbHBEIE [1APaMETPRI
OK wmoxxHO npeneGpeys. .

PesysbTHpyrOmass XapakTepUCTHKa IPSMOH INepefayd KBasHiId-
Heiinoro K (puc. 3-2) i, = f (#,) uUMeeT B o6ieM clydyae HECKOJLKO
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yuactkoB (pHc. 3-3, a). Ha nepeom yuactke tpansucropsl T6—T6
3aKpHITE! (3ABHCHMBIA MCTOUHHK ['7'2 BHIK/IOYEH), H BBIXOIHOH TOK i,
rnoJyyaeT NPHPaUIEHHe 3a cueT nepepacnpeeeHHs HaualbHOIO ToKa /g
renepatopa ['T1 mexny tpausucropamu T1 u T2.

Kax TO/IbKO BXOJHOE HaNpsikeHHe LOCTHTHET YPOBHS Uy o) =
= 80 -:—*1.00 MB, npupaumenus Toka i, npekpamaioorcs. Ha xapaxre-
pHCTHKE i, == [ (i;) TOABJSETCS NMEepBOe HACILIEHHE BEIXOJHOTO TOKA
(puc. 3-3, @). B npenenax nepsoro u BTOPOro yuacTKOB 3TOH xapaxre-
PHCTHKH TPAU3UCTOPL T6—T6 HAXOAATCS B 00JACTH OTCEYKH, H 3/I€Ch
KBasuMHElHbI Kackan ener ce6a xak tnosolt K (puc..2-9).

JlanbHeMiiee yBeIHYeHHe BXOAHOTO HANPFKEHUA NPHBOAUT K TOMY,
YTO B AKTHBHBI DPEXKHM BXOAHT Tpamsucrop T6. B cBoio ouepenb 3TO
BhI3pIBAET JIHHEHHOe YBeJHueHHe KOJIEKTOPHOTO ToKa TpaHsucropa T4
u Toka B Harpyske. Ha xapaxrepucruke npsmo# mepegayd BXOAHOTO
HanpsXKEHHA TOABJSETCH YYacToK 3.

ITpu OTpHUATENLHOH MOJISPHOCTH BXOAHOTO HAnpsiKeHHs B aKTHB-
HEBIil PeXKUM BXOJHNT Tpansuctop T5. B ocTanbHom npunuun paotst 1K
(puc. 3-2) He MmeHseTcs. : ,

XapaKTepHCTHKa NPAMOH nepefauu (puc. 3-3, @) s Kaxuod us
NOJISIPHOCTE} BXOJHOTO HANPSIKEHHsS CONEPIHKHT. MO dEThpe YuacTka.
B panbueifiem 6y1eM CYUHTATh, YTO 3TA XapaKTepUCTHKA CHMMETDHUHA,
T. €. MOJIOXKHM

|4 =hmpay Mol =hpe [Heel=%4me

x4 —_ s st e I3 t — r —

ooy ™ “larpay f2rp@= "lerpey M1=Yr V3=V

Kak CJIeJyeT H3 OMHCAHHs NpHHUMNA paboTs kBasunuueiHoro K,

ero csoficTBa B 3HAYMTENbHOH Mepe OMpPENeNsoTCsl 33aKOHOM H3MEHe-
HHSI TOKa 3aBHCHMOTro McTouHnka I'T2. UToBbl HCK/IIOYHTE YYacTOK 2,
HeoGXONMMO H3MeHsITh TOK [, cpasy mocje BbIXOxa TpaHsucTopoB 7'/
win T2 M3 aKTHBHOTO.DeXHMa paboThl. YCJOBHE CHHTE3a -JHHEHHOH
XapaKTePHUCTHKH TNPsSMOH mepelayd BXOJHOTO HANPSKEHUS MOXKHO
3anucark B CAEIyIOlEeM BHIE!

Byp )y =% rp 9= Ynop? tgy, =tgv=In 187, 3-2)

VenoBusi (3-2) (u3MUeCKH peasu3yeMbl, eCl LENH YINpaBIeHns
BBEIXOIHBIM TOKOM reneparopa I'T] Haxofarcs B 0G€CTOUEHHOM COCTOSI-
HHE OPH | iy |<<dy ) CnenoBaTeNbHO, YIIpaBJsieMb HCTOYHHK

I'T2 (puc. 3-1) Jo/KeH UMETb XapaKTEPHCTHKY iy = f (u4) c 3oHOH
HEUyBCTBHTEJIbHOCTH B OGJIacTH Hayana KOOPIHHAT (puc. 3-3, ).
TTpaKkTHYeCKH H3-32 HEUJEAIbHOCTH aKTHBHEIX SJEMEHTOB TPYAHO
ofecreynTh MOJHOE BHIKJIIOUEHHe 3aBucuMoro Herounnka I'T2 B obna-
CTM MaNbiX BXOXHBIX HampsikeHui. OOpaTHble TOKH KOJNIEKTOPHBIX
T1epexoJI0B TPAH3UCTOPOB, Ha KOTOPBHIX CTPOHTCA T2 (puc. 3-2, T6—
T6), a Takxe HajquuMe B GOJIBIIMHCTBE C/Iy4aeB HeOOJBIIOTO CMe-
LIeHHs MX SMHTTeDHO-0a30BbIX NEPEXOAO0B, O6YC/IOBJIHBAIOT NOSIBJIEHHE
HeynpaBJ/IsieMOT0 TOKa H4 BBIXOAE 3aBHCHMOrO HCTOUHHKA I'T2 (Iy0).
Ecid S5TOT TOK MaJ BO BCeM TeMIepaTypHOM [IHanasoHe, TO MOAKJIO-
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yenne K 6GazoBomy JIK IOMOJNHHTENBLHBIX 3JEMEHTOB, PACIIHSIONLIX
IHanasod axkTHBIIOH paboTbl, HE YXYALIAET CTabUALHOCTH €0 PerHHMA.
B cxeme K (puec. 3-2) ar0 jgoctHraercs 3a cuer Bpibopa nanpsizenii
MEXKIY IMHUTTEpaMH U GazaMM TPaH3HCTOPOB TH—T6, GIU3KHMIL K LYJLIO.

Ecn# TOK [, HAYHET MEHATLCS] PaHLIUe HJAH MNozxe yeM GasoBpiil
OK Bofizer B pexum OrpaHHYCHHS HM3MCHEHHII BBIXOJHOTO TOKa, TO
Ha XapaKTepHCTHKe mpsamod neperaud (puc. 3-3, a) MoABsITCS Hexe-
JaTe/bHble YYaCTKH & HIH 2.

OtHocuTenbHAs NPOTSXKEHHOCTb yyacTKa 2, KOTopasl xapakrep-
syercs KospduuuenToM m, = u, rp (2)/“1 oy (2-83), ompenensercs
HaNpsIXKEHHeM BKJIOUEHHS ln,, 3aBHCHMOTO HcTouHMKa ['T2. B Goap
HIHHCTBE CJyyaeB KOS(Q@PHUHUEHT #1,, MOXET BapLHPOBATHLCH [0 YCMO
TPEHHIO Pa3paboTuuKka B onpefefeHHbIX Ipenenax. Tak, B cxeme K
(puc. 3-2) BBeseHHe nuOja B Lenb Gaskr Tpausucropa 77 NPHBOJUIT
K NPHOTKPLIBaHHIO TpaH3HcTopoB TH—T6 M, CleNoBaTeNbHO, K YMEHD-
IIEHHIO HaNPSIKEHHS Uy,, H KoahuUHenTa m,,.

Heynaunblil BEIGOp HAYAJIBHOTO CMEINEHHSA SMHTTEPHO-6a30BLIX
nepexofioB TPaH3HcTOpoB T5—7T6 MOXKET NPHBECTH K 3aMETHOI Hecra-
'OUIBHOCTH KOJIJIEKTODHOTO TOKa TpaH3ucropa T4, 4TO OTPHLATENLIIO
CKaXKeTcsl Ha TemneparypHoMm fpeiide 3. n. c. cmeurenns OY.

Kosppuunenr m,,, Tak xe Kaxk u HanpsKeHUe u, vp @y IBIISCTC
BAXXHBIM I12paMETPOM KBa3H/JIHHEHHOro KacKajia, XapaKTepHsyioull
KayeCTBO ero paboTel B pexHMax «GO/LLIOro curuanar. Jlywmme []
UMEIOT 3TOT Ko3()duuueHT paBHeIM efunyue. C yBejmyenieM 1, , adpe
THBHOCTb MCNOJIb30BaHHA KBasujuneiiHoro K B 6olicTpomeficTByic
DleM yCUIMTeNe HecKoJabKo najaer (puc. 2-21). Bmecte ¢ Tem B Goit
IIMHCTBE CJIyYaeB JONYCTHMO MMeThb 3HAYEHHS ~KOIbDUIUEHTA M, 4,
nexamye B -npepenax 5—10. Takum o6pasom, B OLICTPOAEHCTBYIO:
mwux OY MOryT HCHONb30BATHCH, NPHYEM AOCTATOUHO “3hheKTHBHO,
H Te Kackajpl, y KOTOPLIX MpPOTSKEHHOCTb BTOPOTO  ydacTKa
XapaKTEePHCTHKH NPSAMOK Tepeflayl BXOZHOI'O HAMPSIKEHHs HOCTHraeT
300—500 mB. 310 cootBeTcTByeT Gosee TIyGOKOH OTCEYKE TPaH3H-
CTOPOB 3aBHCHMOTO HcTouHHKa ToKa [ T2 (pue. 3-1) u GnaronpHsaTHO
CKasblBaeTcsi Ha obmell cTabuibHOCTH pexuma K.

YuuTeIBas, 9YTO KO3(D(HIMEHT My = Uy /% p(y W HOMOJ-

HHTEJIbHBIH TeMnepaTypHbl#t Apefid, . BHOCHMBIH 3aBHCHMbIM HCTOUH M-
KOM TOKa, HaXOAATCs B c;aGoi B3aHMOCBSA3H, BONPOC O MPHEMIEMOCTH
TOr0 HJH HMHOIO HANPTXKEHHS BKJIOYEHHS STOTO HCTOUHHKA (Uyop)
ClelyeT pelaTh C Y4eTOM KOHKDETHOTO TEXHHYECKOro 3aJaHuf Ha
paspaGorky OV. IlpakTuuecku B3auMOCBsIsb Apefida H Koa(humHenTa
m, s BecbMa caba M He ABISACTCH CKOMb-HHOYNL CepPLEe3HBIM IpCIsT-
CTBHEM Ha NYTH CHHTe3a ObICTPOJAGHCTBYIOMX ycHIuTenell ¢ XOpo-
LIMMH CTATHYECKMMM rapamerpamMi. Bo-nepBhix, 3a cuer HamJexaliero
BbIGOpA - TeMIepaTypHLIX ~ KO3(G(UIHMEHTOB H3MEHEeHHS HanpsxKeHu i
SMUTTep — 0asa, ONpPEeNAIOUINX ‘CTATHICCKUH DPEeKHM TPAH3HCTOPOB
8aBHCHMOIO HCTOYHMKA TOKA, MOXKHO H NPH JIHHEHHO! XapaKTepHCTHKE
NpSAMOH mepeiadd CHrHala 0OeCNedHTb BEICOKYIO cTabuisbHocTs K.
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Bo-BTOpBIX, npu ¢uKCHPOBaHHOM KoahdullueHnTe ni,, HEKoTopoe YBE-
JiueHHe OLICTPOAeHCTBHS MOXKET ObITb ZOCTUTHYTO 33 CYUET MOBbILICHHS
HaKJIOHA TPeTLero ydacTka XapaKTepHCTHKH i, = f (i£;) OTHOCHTENbHO
mepsaro (puc. . 3-3, a). OnHako upesMepHOe YBeNHYEHHE M, =
= 1g v,/tg v, moxer npusecty ¥ Heycroiunpocty PY. ITostomy BechMa
KeJIaTeJIbHO, YTOGH TPAHULA TPEThero H ueTBepTOro YYacTKOB pPacro-
Jlarajach He Belie NpsiMOH, sB/fOmIeHCA JHHEHHBIM NpPOJOIKEHHEM
XapakKTepUCTHKH npaMo# mnepefayu Gazosoro K (puc. 3-4).
PaccMoTpetnble 0cOGEHHOCTH (OPMHPOBAHHA KBasWIHHEHHBIX Xa-
PakTepucTHK npamoil neperaun K yuuTeIBAOTCA NPH CHHTE3e KBasu-

JIHHEHHBIX KackKkajos, OTJHYal0- / ’
12

IMXCS APYT OT Jpyra croco-

faMH TOJKNIOYEHHS 3aBHCH- e 422
MOT'0 HCTOUHHKA ToKa K 6aso- o
BOA cxeme.-

Kackagni ¢ ympasasieMbim
reHeparopom toxa I'T1 (puc.
3-1). ®opmupoBanue xapakxre-
PHCTHKM  1@psAMOH nepelayH
curnana (puc. 3-3) mOCpel- fuwwnl ----x-
CTBOM M3MEGHEHHs ToKa ig |
uMeeT psf ocoBeHHocTeH, Ka-
calomuxcss  Boiopa craTHUe- A
CKOTO pEXHMa AKTUBHBIX 5/1€-  pyc. 3-4. BapuaHTs XapaKTepHCTHK Npsi-:
MeHTOB. [I'emepaTop I'T! sB- Mol mepemauu ¢ pasauuHBIMH KOS(DOHUIUH-
JIsieTcs, [0 CYLIeCTRY,, MacmTad- GHTAMH Iy ‘
HBIM yCHUJIHTeJeM, Ha BXOR 2
KOTOPOTO BKMIOueH McrouHuK curHana [ T2. Ilostomy Tpamsuctop T4
LONXKeH Bcerga paGoTaTh B JHHeHHOM pexkume. IIpu TpajuuHOHHOM
BLIMIOJIHEHHM Kackafla, KOrjfa CONpPOTHBJIEHWe pesHcTopa R3 uaMe-
psieTcst  leCSITKAMH  KWJIOOM, a 3ajlaHHOe OTHOWIeHHeE i, rp (3)/i2 ep (1)
BEJIMKO — TIOC/IEHEE OCYIIECTBHTb BecbMa TPYAHO. IleACTBHTENBHO,
C VBENHYEHHEM TOKa [, HanpsiKeHHe KOJIEKTOp — 6asa TpaH3H-
cropa T4 ymenbiuaercs. Ilpy HEKOTOPOM BXOIHOM HAMpSIKEHHH TpaH-
sucTop T4, eciu He NIPHHSATH Mep, BOHJET B Hachunenue. Takol pexum
cllefiyeT paccMaTpHBaTh KaK HexXejaTeJbHOE ABJIEHHE, 3aTATHBAIOIIEe
nepexopHpi mpouecc Ha Beixofie PY. IlosToMy HeoGxomumo, 4TOObI
. BHIIIOJIHSJIOCH HEPaBEHCTBO

i ep @ | <| | R3™" (E;—2Usp,)- 39

Hepasencto (3-3) ompefiensieT NpH 3ajaHHBIX CONPOTHBJIEHHAX
pesucropa R3 1 HanpsKeHMAX HCTOYHHMKA MHTaHHs E2 [uanasoH
JnuHe#Hol pa6otel reHepatopa [ T/, B npefiesiax KOTOPOrO XapakTepH-
CTHKA NPSIMOH Iepefiay BXOAHOTO HANPSKEHUS KacKajd ONHCHIBACTCA
ypaBHeHUEM: :

o

iy~ 1y I+ K i) th—ém—“.{;, | (3-4).

8’ T
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Pe £y == BLIXOJUI KOOPAHIATL FCHCPATOPD TORD HPH OTKIOUCHIT0)
neroutnke T2 g 20 mBy K, MOAYHL KoodritienTa yene
sk no toky  reneparopa T ornocuresanno nxoxa 2o Bupasen

JUEsE pacuera I IMeeT CTeNV ot B

. Ry 1R,
| ! [
[\Il l ! ’)LII Gt R R. Ill SN

vhe Ty Ny o feuapanerpor rpansieropa T npie graoucng

o cxeme ¢ oduteit Gasofi.

[Tapamerpul  xapaxrepueriku upsmoii uepeane JUK (pre. 3-1)
CBSIZANLL ¢ napamerpanut xapasrepuerisn T2 0y [ (1) cnepyio-
M oGpasom:

Ypi gy Mty y ~ Y Uy ey g

12 rp () ; "l l ln-l' [\1113' max " ”l rph “rp’

(3-6)

rje
Yoy ~ Wy

Lean ppedyerest noayunTh suaunmejanior paciiipenie Juanasona
akrunioit paoror JUK (pue. 3-1), e yxyumas Craoimianioc i pexima
Tpansiucropa T4, o nepasencrso (3-3) MOKCT He BLUITOMSITLUS. 1 9ToM
cayuae st HPCOTBPAICHIST THACHITHCIT 9Toro Tpansieropa B epe-
XOMHoM pexume QY ey et nojuniontir, K peancropy R nesnedi-
HYIO LGB, COCTOANYIO 13 pesteropa RI* 1 neannciinoro sacaenra
(H3). B xaucerse /I (puc. 3-1) MOYT HCHOALIOBATLEN  JUTONAD,
CTAOIINTPOHDI, IMHTICPHO-0AZ0BLIC MEPCXO/LI TPAUBHCTOPO B PKIIME
obparumoro mpoGost 11 APYrHe HOAYHPOBOUTHKORLC NPHGOPH.

[Mpi Mannix BXOAHLIX CHEHAJAX cTaTuuccknii pexin /19 coorner-
CTBYCT y4acTKy / I €ro TOK Ma/d HO CPaBlCHmo ¢ TokoM /4. DTo JIoCTH-
raercs 3a cuer Buibopa nanpsoxenns saodenis /19 (U,,), npeso-
WIAIONICTO  HANpsDKeHHe Ha- pesucrope RS na weauunny «,,,. Ilo-
ITOMY HENHHEIHDLIT SJIeMCIIT HE BIAISET Ha cTAOIILIIOCT, CTATHYCCKOrO
pexiMa 11 BLXoAHoe conpotnsaenie T/,

ITps BXOMIOM NANPSIAKEII, TPEBLUIAIONICM [ANPIIKCITIC BKIIOUC-
HIS 3aBlcivMoro nerounika T2, Uy, HAUHTACT YBOJAHUIBATHES! TOK £
(pnc. 3-3, 6) 1 manpsoxenne na /139. B3 3107 mepiiof npHpanienieM
TOKa [, MOXKHO Tpenedpeyh, TAK Kax CONPOTHBICHIC pestctopa R3S
 BQJIHMKO, a ycunenue remeparopa I'T1 K, no BTopomMy BXOLY MaJo.

HY waumaer paGorarh na yuacrtke 2 ¢ MAILIM JUHIAMITUCCKIIM
CONMPOTHBACHICM (r,,, ;) B TOT MOMCIT BPEMEHl, KO

. 5 —1 Q.
= uuop |- Uy ((-(/'.31 yl\nx 2» L poy (3 7)

rae R,y . -— Bxoanoe conporuniecnie 71 oTHOCHTCALIO yana 2.
YMEHBIICHHE 3KBHBAJCHTHOrO CONPOTHUBJICHIIA B LENI IMHTTEPA
TpaHsucTOpa T4 COOTBEICTBYET Haualy | TPETbEro yuacTKa Xapakre-
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pucriikit iy [ (y) (pue. 3-3, a). Heaunefinan nenn R3* — 39
HOSBOICT DOAYINTL  CPABHITCILIO OONBINIC TOKIT B HAIPY3Ke 1pi
pameneni nanpspsenns U wonpeeaax 2--3 B,

B nonynposoiitkosnix - Qo ganeetse rokoeTadigiisipyonero
Ay XHOJHOCHHI T qacto nenonnhay iores HOJCKeMl, 11e cojepRainie
BLICOKOOMIDLIX PCBHCTOPOB 131 9MIITTCPHLIX HCHUX AKTHBHLIX 9JICMCHTOB.
3 TakuX CAYUsIX OHACHOCTL NACKHILCUTS TPANSICTOPOB 11¢ BO3HIIKALT.
Tax, nanpumep, cent s JIK (pue. 3-1) saxoporurs pesucrop  R3,
a BMecTo pesteropa R2 BKIOUNTL - ng-niepexo), To tpansicrop T4
NpEBPaTHTCst B Jnciinnil nopro-
pUTENDL TOKA ¢ WIIPOKHM JUiana-
30HOM  NI3MCHCHIST  BLIXOJAHOTO
TOKA.

Kackajipl ¢ napajayieabibiv
coejHHEeHHEeM reHepaTopa  TOKa
CTI W 3aBHCHMOro HCTOYHHKA
roxa I'T'2 (puc. 3-5). 3uaunreaniio
GOJLITHMIT BO3MOXHOCTSIMIL 13 KOM-
MCKCHOM YUY HHICH I HAPAMCTPOB
QY ofuiaior  KBasiineiile
JUK, vy xotopuix sasucumpii -
romnk I°T2 1w veneparop I'TH
BKJHOUCH! napauiedniio. 13 rakix
exemax rereparop rtoka T we
yuacTsyer 1 (popMuponaning rpe-
Thero ,.ylmc'm“ NAPARTCPHETHRI 5, Jludpepenunannnnii Kackan
NPSIMOI HCPCAATIL BXOUIOTO Ha- ¢ japanineabiibiM BKIIOUCHICM Teiepa-
HPSTKCTI S (puc. 3-8, a). CuepoBa-  ropa roka I'T'1 1 2apucnMoro merou-
TOJALIO, CPO CTPYRTYpa 1 napa- mika I'T2
MCTPBLL  BJICMCHTOBR  MOUYT  OulTh .
paccuiirannl 1a HoJydeHile ONTHMaNLHOl CTaOHMBLHOCTI TOKa I,, 3a-
JAIIOTrO BLIXOANOTO conpoTHp/eniis, TpeGyeMoro AHanasoHa H3MeHe-
uyst cnndasnuuix BXoMbx nanpspkenuit OY 1 . K.

B 06/1acTli MaJbiX BXOAHBLIX HampsukeHuil Tok [, onpejeJser cra-
THUeCKMil pexumM Tpausictopos T/—T2, a sapucuMblii HCTOWHHK ['T2
HAXONUTCS B BhIK/IIOUEeHHOM coctosnud (fy =~ 0, puc. 3-3, 6). Kak
TOALKO BXOMHOC HANPSIKCHHE NPEBLICHT HANPKEHHE BKIOYEHHS Upop,
HAYIACT YBCJIUHBATLCS TOK iy M, CJICIOBATE]BHO, CYMMapHLIH TOX
smirrrepioft renit tpausucropos T/, T2 JK. Tlpu a1om saxkon Hsme-
yenmst nuixomioro Toka JJC (i) coOTBETCTBYET H3MCHEHHSIM TOKa fy.
TToyromy

gy~ tay Uy i (™ tuopr | o 8)
t | :

Uy W

i sy (,[() -+

2p (3) U

"y mux)’ l’l rp (3) = e

Eedy sajlanuntil MAKCHMa/ bl BLIXOAHOH TOK (i2 . (3)) 3HayHTENbHO
npesLINACT NpeAcsblnii Tox nerounnxa I T2 (iy ma,j, TO AN corJya-
coBallHsl JIATNA30HOB H3MCHCHSI TOKOB [y W [y B CXCMY JIK uenecoob-
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PasHO BBCCTH JOMONHNITCABHBI YCHANTENL, BLITOJIICHNGLI na Tpansn-
crope T5 (pue. 3-5). 3a cuer najexanicro BoidOpa  Koapduiienta
Hepefadil 3Toro yCIiTedst MOXKHO B BECbMa IWHPOKIX HPCjiesax Baphiil-
poBarth IPAHNYNYIO KOODAUHATY Iy . XapaKTCPHCTHRIL 1pyamMoii nepe-
JlAUH BXOIHOTO HANPSIKEHIsI, .

Kackanb! ¢ Boikaiouaembim redeparopom roka I'T'1 (puc. 3-6). Cno-
cofnl noctpoerust reneparopos [T/ mecnma  pastooGpasnns 181
Tem ne meHee B CXeMax CpaBHHTOILHO GOALIIONT I'PYHILE HCTOUHIKOR
TOKa MOXKHO HafTH TaKoil yses, OTHOCHTEABHO KOTOPOTO Kaykinlii 113

HHX MOXHO paccMaTpHBATh Kak HeHHBEpTH-
PYIOIWHA YCHAHTENL C CRMHHUHLIM Ko3(pit-

Rt IMEHTOM nepefayd ToKa. Tak, imanpnmep,
-ﬁ” pons Taxoro yana y JAK (puc. 3-6) Buinon-
%J HsleT aMuTTep Tpaunsucropa 7T4. Ecan co-
. NpoTHBJIEHHE pesucTopa R3 yiosieTsopsict

m CD ¢ HEPaBEHCTBY R, > fy,5.4 TO  Koadpuinen

o nepefayH npupameHHit TOKa f{, B KOJJICK-
Hiie | = ropuyio nenb 74 6nusox K cauumme. Jlamioc
[n.»" CBOHCTBO cXeMbl puc. 3-6 nossosnsier crnure-
"L}W‘,;_,, auposath K ¢ nplcokoll  cTaGHIALIIOCTIO
AR CTATHYECKOro pexkuma rpamalicropons T/--1T2
st e IPI BeChbMa HeCTAOHJILIIOM NAYAJNLHOM TOKQ
| Iy, saBucumoro ucrounnka /I'T'2.

[Mpennosioxum, uto K 04a30BOMy KacKLy
-(puc. 3-6) mopkMIoUaETCs B3ABHMCHMELIL 1HCTOU-
Puc, 3-6. Coco6 kom- HHK ['7T2, naxopgsiuuiicst B BLIKJIOUCHHOM
nencauun mecrabmib- - cocTosHMM (puc. 3-3, 6, iy = 0). D10 BLI-
HOCTH  CTATINECKOIO  gipger yMeHBIIEHHE 3MHTTEPHOrO I, CJICHO-
pexxuma jpnddepenin- .
AIBHOTO KacKaa BaTeNbHO, KOMJIEKTOPHOI'O TOKa Tpausiicropa
T4. B pesysabTaTe B 3MHTTCPHOIT emin Tpam-
auctopoB 7/ u 72 K npousoigeT moyTH noJi-
Has B3aMMHAasi KOMIEHCAlHsl ToKa [y ¥ NpHpPAIlEHHsT ToKa iy = —/[yq.
Anajorvusblv  06pasoM KOMIEHCHPYCTCS BJHSIHHE TemmepaTypHOIi
H BpEMEHHO! HecTaBuabHOCTH TOKa [y, Ha craTmyeckud pexunm JIK.
OTo No3BOJIAET NPUMEHATh B KadecTBe /T2 3aBUCHMBIE HCTOUHMKII
C OTHOCHTeNLHO OONBIUMMH (SNMHHLUBEl — JECSITKH MHKPOaMIIEp) 1ia-
YaJIbHBIME TOKAMHM, HO MAJBIMH HANPAMKEHHAMH BKJIOUEHHA (Lyop)-
TTonmxenHass YyBCTBHTGJIBHOCTE XapaKTEPHCTHK K pasGpocy I TeMiic-
paTypHBIM HMSMEHEHHAM ToKa [y, ABISETCA OCHOBHLIM JIOCTOITHCTBOM
KBA3MJIMHEHHBIX KacKaJoB, PealH30BaHHLIX N0 (PYHKUHOHAMBLHOIT cXene
puc. 3-6. . '

B oGmacTH GONbIIMX BXOIHBIX HANpsDKEHMH “Kpaswiuseinniit JLI
(puc. 3-6) paboraer cremylomum o6pasoM. Jo Tex mop moka reHcparop
I'T1 B cocrosanuu oTpabaThiBaTh NPHUPALICHUS TOKA iy, CyMMa 3MHT-
TEPHLIX TOKOB TpaHsucropos T1—T2 me usmensierca. Ilpm iy =~ [/,
TpausycTop T4 3axpoercsi, H KOMIEHCHpylollas obpaTHasi CBHA3D
nepecraHeT QyHKUHOHHPOBaTh. C 3TOrO MOMEHTAa BhIXOAHOM ToK LK
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HayuHaer IOJNYYaTh KONOMHNTeNbHLIE npupamenus (puc. 3-3, a, yua-

ctox 3). Iloatomy rpaununpe KOOPJAHHATHl XapaKTepHCTHK Tepejaul
curnana JAK n 3asucumoro ncrounnxa I'7T2 me COBIAJAI0T:

Yor == Milfon y ~ L2 1, Larp 3= My maxe |

— o ] =1 —
Uy rp ()= Unop T Loary Uyrp @)= Urp J

B nepexofHoM pexnMe Hanpsikelne Uy yana 8 MoxKeT 3HAUHTENLHO

BO3pAacTH. Hast NpefoTepaitieHuss Npobos SMUTTEPHO-0a30BOTO Nepexoia
Tpausucropa 14 (ecaH Takoil pexXUM NPEICTABIAET ONACHOCTb) B CXEMY
He0o6X0AMMO BBECTH 3JIEMEHTHI 3aliHTH. BKiiouenie auona /2 (puc. 3-6)
pemaer a1y 3anauy. Kax tonbko Hanpsxenne Us NpeBBICUT Hampsixe-
Hue U, Auod [2 oTkpoercs u ucTounuK ['T2 oKameTcs MOMKJIO-
YEeHHbIM K HM3KOOMHOi Henu cMmeuleHns Gassl Tpausuctopa T4. B Tex
- CnyuasX, KOUAd JaHHas unens UHe :
B COCTOSSHHUM TIDONYCTHTb GOJMBLUIHE
VDOBHU TOK2 iy HAa MCTOUHMK IHTa-
Huss E2, pojb YCTpo#ACTBA 3alHTH
MOXKeT BBINOJHHTL  SMHTTepHO-0a-
30BLIH NEPEXOHA  JIOMOJHHTEeJNbHOTO
p—n—p-TpaHsucTopa (Ha puc. 3-6
He 1oKas3aH), KOJJIeKTOp KOToporo
HYXKHO TIOAKJIOUHTb K HCTOYHHKY
E2,

3amMeTHM, 4TO IIPH peausauuH _
reseparopa ['T/ 10 0e3pesHCTHB- pyc. 3.7. CnocoGH- mogxmioues
HeIM cxeMaM [18] HeoGXONMMOCTD  3aBHCHMBIX MCTOYHMKOB K aKTHBHOI
B 3JieMEHTaxX  3alluThl OTnajaer. Harpyske AuddepeHuHanbHOTO Kac-

Kackaap! ¢ MapajnesbHbiM COeNH- kana
Henuem Oasopoit cxembl JAK u gsyx
3ABUCHMbIX HCTOYHHMKOB TOKa (puc. 3-7). [IpeacraBiennas Ha puc. 3-7
dyuknuonanpHas cxema KpasuiauHeliHOro K HeckoslbKO OT/IHYaercs
OT paHee PAcCMOTPEHHBIX MO NpHHUMNY AeficTBHs. Pacimpenne jua-
IasoHa aKTHUBHOH PaboTH 31ech ofecnedyHBaercs [ABYMs 3aBHCHMBIMU
ucTounuKamu I'T2 u I'T3, xaxnplif B3 KOTOPHIX ynpaBiisercs BXOA-

HEIM HATIPSKEHHEM TOMBKO OJHOM MOJSPHOCTH. TOK iy BO3PACTAeT

JIMHEHHO TPH Uy > Uirp(z), & TOK iy — OPH U < Uirp (2. XaPaKTe-
pHUCTHKA mpsMOE nepeaur BXoAHOro Hanpsxenus JIK u ee napameTpal
OTIPEENSIIOTCA CJAeNYIOUMMH COOTHOIIEHUAMH: o

i,=nd th—2 L pn (i+4i-),
2 1f0 2maq>r+ 1(y+y)

(3-9)

Yor @ = My~ tg Va» Uyrp (é) = Urop? , (3-10)

1‘2 rp (3) = nl ([0+ ry*-max)’ u‘l p (3) = urp'
HauanbHele TOKH 3aBHCHMBIX HcTounukoB JK fomKHbL GBITE MUHH-
‘MaJNbHBl M TI0 BO3MOXHOCTH MJEHTHYHEI, IOCKOJIbKY OTJHMUHE TOKOB
I n Iy npuBomuT K ypenudenwio 9. A. c. cmemenua OV.
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Tipit nosomiresbIoil NOJAPHOCTH BXOAIOTO ranpsiKenus pactpe-
pue uanasona aktisuoii padors JIK ofecnieunnacT HCTOYHHK rr2,
rax kak reneparop Toka I'T3 prkmoueir. Ipi OTPUILATEILHOIT — TONLKO
netounnk 773 cosjlact HpHpaienie BLXo/HOro ToKa.

Foiu  BO3NIKACT HCOOXOANMOCTL [OBLICHTL BXO/MINE TpAaHIIILIC
nanpsuxennst JIK ¢ HeynpasseMoii aKTHBHOM narpyskoii  [181, T0
BABUCHMLLT  neTounuk /T2 cnefyer HOAKIIO4aTL HEMOCPCACTBEINIO
K seixoy AK (pue. 3-7). .

Kackagel ¢ uensivH oGpatHoil cssish (puc. 3-8). B coppemenHBIX
OY HaxofAT nplMereHue napamieibHo-0anangHyle KacKaubl, y KOTO-
PLIX CTATHYECKHH PEXHM aKTHBHBIX 3J1EMCHTOB yCTaHABIMBARTCS C 1O~
MOIIBIO Henell TyGoKoll oTpIATeNbHOIl oGparnoit caasu [181]. 0600-
LIeHHYI0 (QYHKIHOHANLHYIO CXeMy TaKHX IIK BBHAY HMX MHOTOOOpasisi
OCTPONTL 3aTpyAHHTENbHO. TloaTomy nocJef i Croco0 paciiHpeHust

' [1anasoHa aKTHBHO# pPaboThH!
paccMOTPHM Ha KOHKPETHBLIX

P {'” mi[\ ,/epﬁ " npumepax (puc. 3-8).
] ) 15l e Anasus cBOMCTB YCHIIH-
" r e (t’,ﬁ (‘D teneii (prc. 3-8) nokaspiBaeT,
e (_l,?, ey | Wl 17 yto B OGNACTH GOJBIIIX
y ".|‘)r(" *\”‘ i | ‘ l) N 1 .. BXOMIBIX HanpspKenui, Kor-
SRR S &*(I}_ " ] _[)# na TpauslCTOPLI JEBOTO HJIH
Iyl Lo }ﬂ; i . T npasoro mnJjeda OK BXOJIT -
(;q TP G e ,ﬂ [,r,_;, B PEXHM OTCEUKH, BLIXOMHOH
f ) :

LT TOK JIHHEHHO CBfIdaH C TOKOM
'\ ,, uenu oBpaTHON CBABH iy o

L ~ '—nliolo,

)
o

w, e 2m
Puc. 3-8. Cnoco6 pacmiHpeHHst JHaNnasoHa 1 ofr

axTuBHOIT paGoThl Ri¢depeHnnanbHOro Kac- ;. :
Kaga C 0GpaTHOH CBA3LIO by 4y @ — Qmaq,r' Ml o
@-11)
C ppyrofi CTOPOHBI, "
[ — 1 | 1 —1
bo.c™ Ly (1 k—KI o. c) ’ (3'12)

e Koo — MORYJb KO3(HIHEHTA YCHICHHT TOKA IO nerae obpart-
HOIT CBA3M.
Us ypasuenuil (3-11) u (3-12) caeyer, 4T0 NpH NEPErPYy3Ke fanarc-

voil cxeMpl 3aBHcHME ueTounuk [ T2 B TaKOH JKe CTEeNeHH BIHACT N
BEIXOLHOH TOK, uTo H renepatop [ T1I:

[ 7 e Vi — BT
iy~ —ny [y ig)th e . (3-13)

OJiHAKO MOTEHIUAE! TOUCK HOJK/IIOYCHHUS TEHEpaTOopOoB I'TinI'T2
MOTYT OTIH4aThCs APYT OT Apyra. BaxHO TOMLKO, yrobut [ T2 noj-
KIIouacs 3a MHBEpTHpYIOmMM Kackazom. Ilociespee oGCTOATENILCTBO
HECKOMBKO YIPOLIAET HOCTPOSHHE KBASHIHHEHHEIX K ma ocHOBe CXeMm,
TIpefiCTaBNEHHBIX HA pHC. 3-8. : } ‘
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Vpasuenue (3-13) cnpasemnnso Aisi OTpaHHYEHHOro AHAMA30HA
H3MeHeHHH BBIXOAHOTO ToKa. IIpH BHIMOJHEHHH HepPaBEHCTBA |ip| <<
<<|ny| K1o.clo, KoTopoe onpenenser ofnacTb NMPUMEHHMOCTH BEIPA-
xenus (3-13), mapamerpsl xapakTepuUCTHKY NpsIMON Mepefayy CHrHana
PACCUHTBHIBAIOTCA MO CJEAYIOWHM (QopMyJam: :

Yor gy = —Miblar y ~ 18 ¥y, ' Lirp = “nop? (3-14)
LZrP(S)é—_nl(]O_}—ly max)<_n1Klo.cIO’ Uppy =4

rp’

Hs seipaxenuit (3-14) cuefyer, yTo Ais NOJY4YeHHs JOCTATOYHO
IIMPOKOTO JiHanasona akTuBHOH paortsl JK HeoGxopumo uMers GoMb-
1I10e ycHJIEHHE 110 MeTyie ofpaTHoH cBA3U K, . > 1.

CxemHble BapHaHTH! 3aBMCHMbIX MCTOYHHKOB ToKa. Bce paHee pac-
CMOTpeHHBIE KBaswiinHelinple JIK cofepkaT sapHCHMbIE HCTOUHMKH TOKa
I’'T2, xapaKTepHCTHKa KOTO-
peix iy = [ (4y) (puc. 3-3)
JOI3KHA WMETh 30HY Heuys-
CTBUTENILHOCTH B  0fJacTH
Hauaga Koopamuar. Jlas
MpaKTHUECKOH pealH3auyu
HCTOUYHHKOB . C JAaHHBIMU .
cBocTBaMH HauBosee npu-
eMJsieMbl HeJMHeliHele ycH-
JIUTENbHBIG KacKajwl Ha Ou-
TMIOJISIPHBIX ~ TpaH3HCTOpax,
NoKasaHHbIe Ha puc. 3-9. 4

Onno#t H3 ocofeHHOCTeH COBpPeMEHHBIX — IIaHAPHBIX TPaH3H-
CTOpPOB SBJSETCS MaJjasi - KpyTH3HA HX BXOJHOH XapaKTepHCTHKH
Is=f (Usg) npu Hanpsixenusx Usg < 0,3+0,4 B. D10 n03BossieT B nep-
BOM NP HOJIHIKEHHH CUMTATh 3aNepTHIM COCTOSHUeM TpaHsucTopa 71" He pe-

UM OTCEYKH, & HA4asl0 aKTHBHOH 06/1aCTH, €C/IH HANpP KeHHe Uy otnu-
paioieil IIONSPHOCTH He [peBblliaeT IOPOroBOr0 HANpsXKeHHs SMHUT-

Teproro mepexofa (Usp = 0,5 B, puc. 2-4). CiefoBatebHO, KOJIEK-
TOPHBIH ~TOK TpPaH3UCTOpA TI" (puc. 3-9) mpeHeSPERUMO Maj, eCJIH
uy =lu,| < U;B ~ 0,5 B. Ha xapakTepucTHKe iy = [ (uy)
(puc. 3-3, 6).5T0 COOTBETCTBYET y4acTky I. .

Ilpu uy, > 0,5 B Tpamsucrop T I" BXOIMT B AKTHBHBIH DPEXHM.
Ero KosieKTOpHEI TOK BO3pacTaeT NPONOPLHOHAJIBHO BXOAHOMY Ha-
npsixenuo. Ha xapakTep HCTHKe NPSAMOH nepesayy BXOAHOTO Hanpsixe-
HMS NOsiBJIsieTcst yuacToK 2. I'paHudHasi KOOPAMHATA MO HATPSIKEHHIO
IJIs1 BTOPOTO ydacTKa paBHa Upyp = Usg ~ 0,5 B. Hakaos kpHBoil
iﬁ = f (1;) XK OCH HANpAXKEHHH 3aBUCUT OT CONPOTHBJIEHUsS pesHCTOpa

v-

T Iytiy

Puc. 3-9. CxeMEl 3aBHCHMBIX HCTOUHHKOB
ToKa :

Yoy ™= (.Ry—'_h‘;lé-l)—vl ~ tg v, (3-15)
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I3 airnmnom pemive kackain (prie. 3-4) Sapaktepusyoned o
HBLIMIL COUPOTHBIACIIMIE 1O et Oasbl (R ;) 10 1o ICHIE 98HETTepa
U\)nxv 1-5): '

Ru.\'. B = (1\)} ' /1.1’] ('»-l\,l (1 I h;l 6-1}; l’ ] N .
* . (~')' “))
R, .= R0y, R |

nx. I’

[laupspgenne BRKAOUCHHST Kackajos (pue. 3-9) OTHOCHTOILIO Be-
MIKO (e = 0,5 B). Jlist peryiiposKit 910ro nanpszxentisi B 1ei
HMITTCPIO-GazoBoro nepexofa Tpausicropa T7% MoMHO BBECTH HC-
TOUHUK Hanpsprenns Ey. BwiGupast Haupsoernne HCTOYHIKa B npeje-
Jgax 0 — 0,5 B, Moo BHIBECTH cTaTiyecKuil pexnM Tpauaicropa 17*

OJtinke

)

K rpannue' AKTHBHOTO PCXKIIMAI.

[ 2 IT0 YyMEHLIUHT HalPsiKeHHe BKJIIOUCHII:
v w ==Uh —FE (8-17)

I ([: 73 mop T VY AB “yt
1 [ Temneparypnas craOiibHOCTD — CTATH-
M r(ﬂD ¢ UECKOro peximMa TTI* nospicutest,  ¢can
wf [N L L § B Kauccrse 1CTOuHMKA Ey Hcuonnzosath

AN e

- ‘t"" i HONY HPOBOMAUIKOBBIE  JIIOMLI,  CMEHCHILIC

Crioco6b1  hopMHPOBAHHST HANPSDKCHHI],
NPONOPUHOHANLHBIX aGCOMOTHOMY 3HAYEC-
HHIO BXOAHOrO cHrHajga, DasoBulii  Kac-
Kan puc. 2-9 uMeeT OrpaHiuCHHOC WHCNO
y3JI0B, K KOTOPBIM MONHO IOAKJIOMIITh
BXoipl /—/ saBHCUMBIX Herouuuxon /772
(puc. 3-9). B GonpLIMHCTBE CIy¥aes TAKHC
V3JILI TPUXOAHTCS CO3JaBaTh HCKYCCTBCHIIO
32 CUCT BBEJCHUST NOMONHHTEIBLHLIX 3JCMEHTOB.

B K, noxasannoM Ha puc. 3-10,. gnist 3TOk LesH BBRENCHBI JHOALI
A1, 72 v nopropurens Hanpsuxenus, [TH. Ouomst JI—2 0 sMuTTED-
110-0a30Bble  Tepexofsl TpauaucTopos TI—T2 06pasyioT MOCTOBYIO
CXEeMY, KOTOPast BBIAGJSIET MOAY/Is> BXOJHOTO HANPSKEHHS Uy = | U]
DTO TO3BOMACT NMOAKIIOYHT: K yanaM [—I- BXOJIbl 3aBHCHMOIO HCTOY-
nuka (puc. 3-9). IlockospKy yupapisioumiee HANPSKEHIE Uy, [PO-
IOPUHONANLHO  MOAYJIO . PASHOCTH BXOAHBIX HANpSKEHHI, TOK iy
OyneT H3MGHATHCA TaK, Kak nokasamwo ua puc. 3-3, g. ITomropiresn
HAanpsXKeHHs HMeeT BCrnoMoratenbHoe HasHauenue. OH  nmosBosscr
coryiacoBaTh pPeXHMEl aKTHBHLIX 3nementos K mno nocrostnnomy
TOKY. -

Huoput J1—/02 MOXHO HCKIIOYHMTH M3 cxXeMbl. st HTOro HeoGxo-
BHMO BBIIOJHUTL 3aBHCHMBIH HCTOYHMK [T2 B BHAe ABYX 3/eMEUTAD-
nuix reueparopos I'73 u I'T4 (puc. 3-11), KaxAui H3 KOTOPHIX yupan-
JISICTCST BXOZHBIM HAmnpsiKeHHeM TONbKO OAHOH nonsipHocTH: [ T4 --
TOJIOIKHTENIBHEIM BXOJHBIM HanpsxenueM, a [ 13 — OTPHUATE/NBIILIM,

Pesynprupyiomas 8aBHCHMOCTE TOKa Iy = il - i (puc. 3-3, o)
IIONy4aeTCs NMPH COEJMHEHHH BLIXOAOB 2 M (2§ I'T3, I'T4 (pnc. 3-9).
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Baswt Tpansncropos T71—7T2 JK (puc. 2-9) takxe sapastorcs ynpas-
ASLOULIIMID Y3J1aMIL, K KOTOPbIM MOXCHO MOAKJIOUHTb 3aBHCHMBIC 1ICTOY-
uuky troxa I'T6 u I'T6 (puc. 3-12). Oanako npy ynpapJeHHli co BXoAa
3aTPYAUIITCJABHO  MOCTPOHTL puicokokauectelnmi  JIK. Us-za we-
HACHTHUNHOCTH CONMpOTHBAGHHH R, 5 ¥ Ry 5 (3-16) BXo#Has mpo-
posumocTh AK B PeXHMAaX «GO/BILOTO CHTHAMAY AT TIONOMKHTEN bHOH
H OTpHUUATELHON MOMSPHOCTH BXOAHOrO HanpsikeHus Gyjaer HEeOAHHA-
Kopa. Kax cileficTsie, Koa(dUuHenT m,, (2-83), onpesensiomHii addek-
THBHOCTL HMCIIOJIb30BaHHs TAKOTo Kpasununefinoro K mpu pasnauuHbX
COTPOTIBJICHIAX Pe3HCTOPOB OOPaTHOM CBA3H, 3HAYHTENHHO MPEBLI-
waet efMHuny. st MuUHMMH3anud KoaddULHEHTa my,, XKelaTelbHo,
4yTOOL COMPOTHBJEHUE pesucTopa R, (puc. 3-9) Obulo COU3MEPHMO

Puc. 3-11. Pasgensnoe yn- Puc. 3-12. ¥Ynpasne-
paBJieHHe 3aBHCUMBIMH HETOY- HHe 3aBHCHMBIMH HC-
nukamu Toka I'T8, I'T4 TOYHHKAMM TOKa yepes

pxonnl  AubdepeHH-
albHOTO Kackaja

C BXOJHBEIM CONpOTHBJeHHeM 06a30BOro Kackala Ha MajoMm CHIHAIE.
OIHAKO C [OBbIIECHHEM CONPOTHBIEHUS pesncTopa Ry, yMeHbluaercs
nakiod (3-15) XapaKTepHCTHKHU NMPSIMOH nepesady CUrxana IOK, u pas
CYLLECTBEHHOT'O IIOBHIEHHA 6uictpofeticteua QY TpebyeTcss 3HaYH-
TeJIBHO@ YCHJICHHE TOKA 3aBHCHMOTO MCToYHHKa. [list 3TOH TeIH MOXHO
YICIIONTb30BaTh cxemy remepartopa I'T! (puc. 3-1) niu JOTIONTHUTENBHBIA
yeunutens (puc. 3-5). . .
TpaH3HCTOPH! 3aBUCHMBIX HCTOYHHKOB I'T5 uI'T6 B cxeme (puc. 3-12)
paboTajOT MPH HYJIEBOM CMEMIEHHH SMUTTEPHO-0230BbIX | TIEPEXOJ0B.
TlosToMy rpaHHUHOE HANPAKEHHE U o (o K OTHOCHTEJBHO BENMKO
(% 1p 9 = 500 MB), a KodQUUHEHT m 5 = U, (2)/”1 op (1) buKcH-
poBaH. YKasaHHble HEOCTATKH YNPABJEHHS HCTOYHMKAMY CO sxofa JIK
YCTPANSIOTCS, eCH 3TH MCTOYHMKH NOAKMIOUHTH X 6asaM TPaH3HCTO-
pos TI[—T2 uepes KaKue-aH6Go COrMacyroiide IOBTOPUTENH Hanps-
JKEHHS. '
' PaccMoTpeHHEe crocoBhl POPMHPOBAHHS YNPaBJSIQUIMX HAMpKE-
Huil uMeloT paAA Mofgubukaumuit. Ha puc. 3-13 nokasana o60CHIEHHAs
cxema, WIUTIOCTPUPYIOWas BapHaHThl MOJKJIOUEHUS 3aBHCHMBIX HCTOH-
HuKoB K JIK HA CcOCTaBHBIX TPaH3HCTOPaX. Huoper A3—/[6 cnyxat
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AT yCTaoBacst HCOONLINOIO  NATANLIOTO CMCITCHN (1f\.) N
repuo-Gasopore nepexofa rpansneropa 7Y (pue. 3-9), koropuii
BXOAIT B CXCMY KQNJAOIO N3 3aBUCHMLIX nerownnkon ['7'7 - 110,
Bapuupyst unesto JUoAon, MO0 13MCISITL IPOTSIZKCHIOCT  BLoporo
YUACTKA XaPaKTepACTHKIL IPSIMOIT UCPLAAUT BXOMION0 Hampsizkeins,
Jtst nogtyuenis - ynpamisuominy naupspReHi,  HPOnOpILIOHad LU
MOJYJIO BXOAIOrO curttana (uy o =+ 0,5 uy], Uy =+ | ty]), neuonn-
3yioTest guojnt J1 - J[2 u pesucropnl RS — R4, ‘
Tpansucropst T3 -~ T4 paGoraioT, Kax NnpaBmIo, B pexiMax Mi-
KPOTOKOB, M TOITOMY BXOAHBLIC SMHTTCPHDLIC TOBTOPITENH 1IMCIOT 1C-
GOJIbIIY 10 HATPY30YHYIO CHOCOOHOCTDL, DTO OrPANHYIBACT MAKCHMAJ bIIL
TOK 32BHCHMBIX HCTOUH KO
wipoe-wa bymay HA YpOBHe

Vit gl’ wf] e ‘ by max Syl oy =ny 15,
o (3-18)
Y ”{ I lf ; rjie Tty — KoapruLHeI
WY o rol NPONOPHHOHANLHOCTH. [
x TN Ly AL SMUTTCPHAS  LCHL  TPAUSIL-
S 3 CTOpa B IOJNCXEME 3ABNCH-
’ l ,,,' I I,,,,{ } MOTO  HCTOYHHKA HOAIIMIO-
L I ] 1) l eua K - reneparopy w1
iy |/,!,| | """’l (L'T%), 10 KOI(PHIHCHT 11y
AT _ pasen ejunnme. B apyrix
i ';w_‘ M . ocayuasx omp ==l o, T
wf] G i T s .., — h-napamerp Tpansi-
I//I /'1/| [n_*} cropa TI* mpn Brioueniin
il o l - l ., O cxemec O0LHM 3MHTTC-

pom (puc. 3-9).

HauGonee npocto mporn-
Prne. 3-13. CrocoGel NOAKJMIOUEHHST 3aBHCI- BOpEYHE MEXKIY 3aaHHLIM
MBIX HCTOUHNKOB TOKa K xuddepennuais- - -
HOMY KacKajy Ha COCTaBHBIX TpaH3HCTOpaX iﬁ;giigﬂggz':Sﬁ(lzgeﬁﬂcﬂ'ra{}r[;

< ; .

YECKHM PEXHMOM IO TOKY
TpansncTopos T3—T4 paspewraercs ONTHMMBALHEH OTHOMCHHS 72,4 *-
= [/l4;, @ TAKXKE COOTBETCTBYIOIHM BHIGOPOM AKTHBHEIX B/EMEHTOB
Mgy Tlpu myy = 1--2 u By > 100 nerko peanusosaTh Gosce
YGM JeCSITHKPATHBI BBHIMIPHIU O CKOPOCTH HAPACTAHHS BLIXOMHOLO
Hanpsexkennst OY. Ecnn xosdibumment r;, NpHHATb paBHbIM 5-—15, .
TO JJIst MOJIYYeHHs AOCTATOYHO GOJBLIIAX 3HAYEHHH TPAHHYHOLO TOKA
Ha BLIXOJE i, . (pHC. 3-3), XaK mpasumno, TPEGyeTcs HCNONL30BATS
JOTONHATE/IBUBIH YCHIHTeNs (pHC. 3-5).

AdueprerHyeckue noxasaresn ksasuamueinoix K. Ecou OK pado-
Taer B NpeJiesiaX NEPBOro YuacTKa XapakTepPHCTHKH MpsMOl mepeiaus
' BXOLHOTO HAaNpsDKEHHS, TO MOWIIOCTb Pror, NOTPEOIAEMas HM OT
HCTOYHHKOB ~ [HTAHHSA, MHHHMAIBNA! Pror == Prormin. HexoTopoc
yBeuueHue NOTPeS/IfeMoit MOHOCTH 6yAeT HAG/MIOAATECA B TEYeHHe
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BpeMeny PaGOTLI 3aBHCHMEIX MCTOYHHKOB TOKa, T. e. npH mojfaue Ha
Bxofist OY OBICTPO H3MEHSAIOMMXCS CHTHANOB GOJIBMLIOH aMIJIHTY JBL.
[lockonbKy 3aBHCHMBIE HCTOUHHKH OTK/IIOWAIOTCS CPAasy Ke mociIe
OKoHyanMst TICPEXOAHOrO NPONecca, a BPEMS YCTAHOBNEHHS fyy, H3Me-
psieTcs AOMAMIL MHKDOCEKYHAL!, TO CPEAHSS MOUHOCTb, IOTpeGaseMas
kBagupuHelbIM JIK, JHIL B HECKONBKO Pa3 MpeshiLiaeT Pror min:
IMopcxembl Harpyskn ksasuauneiinbix JIK. Passnuaior nsa Tuna
kackanos: JK ¢ cumMerpnunsm (puc. 3-13) u ¢ HEeCHMMETp HIHBIM
(puc. 3-12) Bbixomamn. PafoTa KBasunuHEHHOrO yCHAWTENs ¢ CHM-
METPHYHLIM BBIXOJOM Ha TPETbeM YdacTKe XapAaKTEPHCTHKH IpsAMO

rnepepavii C.!'I THajga CconpoBOXKAaeTcd CIBHTOM BBbIXOAHBIX CI/IHd")aSHblx
HanpsKeHHi: ‘ :

Uy, ey = 000 (AUps + AU gy) = 0.5 (Ry+Ry) (i, w3 —0:50). (3-19)

Urobe! TPaH3ucTopsl 7/ U T2 He BOUNIY B HAaCHINEHHE, UX CTaTHUe-
CKHIl pe¥XHM IO HamnpsKe-

HIUIO cle)yeT BBIGUpaTh B Co- i —BrED .
OTRETCTBUH C  Hepamel- 41y Va2

CTBOM:

Uo

K157 U(I)(B 2>0’5(R1 -+
"}‘Rz) (is rp (3>,"0’5lo)‘
(3-20)

Vs wuepasencrsa (3-20)
cleyer, UTO CHMMEeTpHYHOe
NojpKJICyeHe Harpysku He-
wenatensHo. Ilpu  Takom
nocrpoesns  JIK BecbMa
TPYIHO pPeasus30oBaTh Goldee
ueM JIeCSiTH — ABaJLaTHKPAT-
HbI#l BHIMTPBIIL TI0 CKOPOCTH  Puc. 3-14. K nOSICHEHHIO CBOHCTB aKTHBHBIX
HapacTaHHUs BBIXOJHOIO Ha- Harpysox
npsikenns OY. ’

Bonee mpuemiemsl ais pa6orsl B KSasunnselinnix UK akTuBHbIE
HAarpy3KH ¢ HECHMMETPHUHLIM BhxofoM (puc. 3-12). VM crenyer otaa-
BaTbL NPEANOYTEHHE B TeX c/ydYasx, Korja Tpedyercs MOMydYuTh Ipe-
Jenblbll BLIMTPHIL 1O GBICTPOAEHCTBHIO. '

Jlasi yMeHblIeHHs TeMnepaTypHOro Apefida . A. c. cmemenus OY
B SMHTTEPHLIE IeNd TPAH3UCTOPOB AKTUBHHIX HATPY30K BBOJAT pesH-
cropel R1, R2 (puc. 3-14). JlaHHble 3JeMEHTHl OTPHULATENBHO BJAHMAXT
Hd XapaKTepHCTHKH KsasuiuuefiHoro K B pexuMax ' <«GOJBLIOTO
curtana». Bo Bpems mepexofHOro mpomnecca mpH |l (3)|>> I, uepes
pesuctopsl . R, R2 nporexawor Gosbuie . TOKH. EciH cTaTHIeCKoe
HAaNpsUKEHHNe —KOIJIeKTop — 6asa TpaHaucropa 13 Malo (Ukss <
L Ry, p (3)|), TO TOACXeMa ‘aKTHBHOH HArpysKH BOHJET B HEJIHHEH-
HBl -pexuM. HacTynmuT npes/eBpeMeHHoe OrpasHueHHe BRIXOMHOTO
ToKa iy (prc. 3-3). UTo6er 3TOro He NpOMSOLLIO, HEOOXONHMO BHIOHPATE
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HanpspKenie U s OCTATOMIIO GOMBITIM: Ubis " Rulliap | 05700
TToc/euIee 11¢ BECHJ@ OCYHCCTRIMO. 13 TAKIX cayuany pesticropu K/,
R2 clieyer samyntupoBaty gnojant JI 12w eramimecsoe wa-
HPSIIKCHIE  1Ia 3THX  PeBLCTOPAX  YCTatonith pantuin SO0 100l
Jlnomt [ — J[2 oTKPLIBAIOTCH 1A BPEAM PUDOTHE 3aBHCHMOTO HCTON-
ks U721 peporBpaIEoT HACKHLCHIC THAHBICTOP) T3, Hpu wron
remuepaTy ot Apeiid 9. 1 ¢ emenentise [ e ynyuneies, TaK ki
B PCeALHMC «MANOTo0 CHUHaa»  N-
arer Ol 4, J{2 sakpoit
I oanokananuinix O npiae-
HSHOTCSE B OCHOBHOM  JIBE  CXCAIL
KOPPCKILIT  TIepeiaToutiolt (pyix-
[ KOPPUILHCHTa  YCIHei
nocJsicioBarennias (pc. 3-14, €2)
o 1 napasieasnas (prc. 3-14, ¢,
L [TocsieioBaTeLHO ¢ KOPPEKTHPYIO-
R e M KONJICHCATOPOM HACTO BRMIO-
l,-}fl AN yaioT  peaticrop  (R3 mwmr R,
1ot :‘]i}” al}|]a || C TOUKH - BPCHIT JUHAMIMCCKIN
H [ I .. cpoiicn QY peojiecnne Janiix
ANCMCHTOR HOOJATOILITO. -
Pie. 3-16. Bxojpuoft xpasnanneitni NOJAHOIT TOK O KBasdtnueiiinarg
W IpOMEKRYTONRUIT KacKaan OY JUK 8O BpeMst HEpeXotoro upo-
‘ HOCCA  HPAKTHYCCKE  HTONHOCTHI
3aKopaudsaerest ucpea Kompeucaropnt CIowin C2. 1a pesteropax
R3 — R4 posnuxaer Gojblioe najente nanpspxenist, Urolnl akrimn-
uple sgaeMedThl JIK He BOLWIM B PEXHM HACLICHIST, JOJKLILL BLUTON-
HSITLCS! CJIeLYI0ILHC jepaBen-
crpa:

Ukiss>Rilty o 9 <Uks 2]
U?(Isg> Ryliy rp 0| <Uks va
(3-21) =

Q0 0
rae Uxss, Uxps — Koopli-
HAThl CTATHYECKOrO PeXIMa

Tpansucropos’ 72 u T3. [Z'i I [N}
Ecau nepanencrsa (3-21)
He BLIITOJHAIONCHA, TO pesi- - Az g

crop R4 (R3) cuenmyer sa-
WYHTHPOBATL Auopamu '3 .
HZ ( PIIJC 3_14;1 A -ﬂ" Puc. 3-16. Cxema  yerpaucHuss e
* \DHC. N CKOIT HEPErPY3KH HPOMCKYTOUUOIO Kac K1
Kpasuiuneiupiit JK na- .
€T CYIIECTBEHHBLIH BLIMLPLIU 1[0 OLICTPOJGICTBHIO,  €ClH  Hpo-
mexkyTounstfi  kackapg (TIK) OY 1we BXOLUT B DCXKIM  Hepe-

rpyskn. B OV ' paceMaTpusaemoro -Kjacca Ipoumect  Nepesapsiia

KOpPeKXTHpPYIOmero Komjaencatopa yexopsercs. IToatomy ma nxon 11K
MOXKeT MOCTYyNaTh HaNpsKeHHe OTHOCHTENLHO OOMBILOH aMiiiTy ol
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croco0HOC BBECTH €ro akTHBHLIC 3AEMEHTHl B PeXUM OTceuku. TaKoH
pexiiM, Kak IPABIUIO, BLISLIBACT HEKOTOPOE YXY/LIEHHE MepeXONHBIX
xapaxTepieTik PY 1o oawomy ns ¢poutos. B Tex cayuasx, Korja
satsirnsaniic PPouTa Oy TIMO, CIELYeT YBeMHYHTh AHANA30H AKTHB-
woft paGott TTIC. Hamenenns suixognoro Toxka [TK poskuel uMeTs 3Ha-
yireabbill pasmax. 1o cnocoGeTsyeT Gonee GhicTpomy mnepesapsiy
napasiuTioil eMKocri Ha seixofe ITK u yaydmaer napamerps! nepexoi-
1oro tpoliecca. ‘ '

Ha puc. 3-15 nokasana cxema OY, y kotoporo I1K, BeimomHeHHb
na Tpausucropax T, T6, He BXOIMT B PeXHM OTPaHHYECHHS BHIXOA-
noro Toka. IIPH monoXuTeNBHO! NOMSPHOCTH BXOAHOTO HANpAKEHHUS,
Koraa KoujcucaTop Cl mepesapsikKaeTcs NpUPAIEHUAMH KOJJIEKTOD-
lloro ToKka Tpamamcropa T8, B paboTy BKJiouaercs ‘Tpansucrop 74.
Ero KO/VIEKTOPHBIH TOK, PaBHHIH TOKY 3aBHcuMoro uctounuka [ T2,
nepefiaeTcsi Ha BBIXOJ MPOMEXYTOUHOrO KacKaja. B pesysbrate CKO-
pocTh nepesapsijzia .mapasuTHoit emxoctd C, Bo3spacraer. JTO yJiyd-
aeT mapaMeTpPhl NepexofHOro npoliecca JJis OTPHIATENbHOTO (pOHTA
naMenelliiss BbIXopHoro Hanpsxenuss OV,

OV (puc. 3-16) paboTaeT aHaJOTHYHBIM oGpasoM. TpaH3HCTOPEL
T4--T6 paclulipsiioT IHanas’oH H3MeHEHHs BhIXofHoro Toka [1K mpH
HOMOKITILIBIX  TOJNSPHOCTSIX BXORHOTO HAMpPAKEHHS.

Cxembl sam el TpaHaucropos JK. O6patHoe npo6uBHOe HanpaKe-
HHE SMHTTCPHOIO Iepexoja TUNOBONO HHTErPajbHOTO TPAH3HCTOPA'
JaexnT B npefesiax 5—7 B. Bo Bpemsi mepexofHOro mpolecca, Koria
u; - (5-:-7) I3, ofHH M3 TPaH3HCTOPOB KacKaja, KaK I[PaBHJIO, BXO-
AT B pekHM oGpaTtumoro npobosi. Taxoll pexum BecbMa XapakTepeH
aasi GOJLUNIHCTBA MHKDOSJIEKTPOHHRIX — yCHJIWTeNeH, paGoTalomuX
¢ OLICTPOU3MEH STIOMMHCS cUrHaiamy Ooaswofl ammiuryisl. OH He
TIPUBOAIT K KaTacTpodHIecKHM OTKasaM, eC/iM MOUIHOCTb, BhIe/seMast
B TPAH3HCTOPE, Majia. BMecTe ¢ TeM NpH AIHTeJbHON sxcnnyatanuu OV
YXYAWAloTCsl HEKOTOPhie er0 Nnapamerpsl — 3. H. C. CMEIleHHs H pas-
HOCTb BXOJHBEIX TOKOB. I103TOMY B GOJIBIUMHCTBE CNYYa€R KEIATEJIbHO
NpeLyCMOTPETh SallUTy TPAaHSHCTOPOB OT npobost. [IpuMEeHHTENBHO
x keasuanHeHHBM JIK Tpaaumuonspie MeTofs! 3amuTts) (7, 18] neckonn-
KO BHAOH3MEHSAFOTCS: :

3a cyer Iy HTHpOBaHUs BXofAoB OY IBYXMO/IOCHHKOM, COCTOSIIIHNM
U3 JABYX BCTPEUHO-BK/IIOYEHHBIX CTaCMIUTPOHOB, MOXKHO OrpaHHYHTh
BXOJHOE HaNpszKeHHe Ha ypoBHAX B 4—5 B. Takoil BapHaHT 3aIlHThE
TPaH3HCTOPOB BIIOJIHE NOZXONMT A Kpasununeinsix IK,. Tak KaK
NpH HX HCIOJB3OBAHMH HE HADYLIAIOTCS NPHHUMILL YIIPABICHUA 3aBH-
CHMBIMM HCTOYHHKaMH Toka (pHc. 3-10). OnHako cTaGHIHTPOHBI BHO-
CAT CPaBHUTENHLHO GOMBLIYIO EMKOCTh BO Bxojueie uemu OV, xoropas
OTPUIIATENILIO BJWSET HAa Iapamerpsl €ro NEPexoiHOro Impoiecca.
Kpome TOro, BIKJIIOYeHHE CTaGHJMTDOHOB YXYALIaeT MIYMOBEIE XapaK-
repuctixu -OY . S -

Bonee nepCreKTHBHE! "CXeMbl SalLHTHI, NOKA3aHHbBIE,B tabn. 3-1.

Ilpu manom curHaje BHICOKOUACTOTHBIE RUOZbL A1, A3 (cxema Ne 1)
3aKpLITLl GOMBUIAM OOPATHEIM HAMpSKEHHEM. [TosTomy. uX GapbepHas.
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emKocTh Maja. Kak ToNbKO BXOANOC HAMPSIKCNIE NMPEBLICIHT AN~

xerne Ha crabmuntpoue J2 (Ug,), Muox A3 oTkpoercs 11 BXOALOC

~conpornsieniie QY pesko

Tabanya -1 yyennmurest, Eeur pesucropnt

Cxemut BAIMTHI TPANSHCTOPOB obpaTnoil csasun PY  ornoc-

AK ot npojost TCHBLHO  BLICOKOOMIILI, TO 3TO

= IPOJIOTBPATHT  T1PoGOIT  BMIT-

N Tep110-0a30Boro nepexojd Tpa-
arrpsizenie

Cxema samuts cpaBarunati ancropa T2. Ilpu otpuuartenn-

HBIX BXOAHLIX HAMPSAKEHIISIX

cxema Ne 1 mopolaer nauesx-

HOCTDb paBoTel Tpausuctopa T/.

Vcnonbsyst  crabunnTpons
(12) ¢ pasnuuubMn  Hanpsi-
EHHSIMH CTaOHIH3aIH 1, MOMK-
HO NoxobpaTh HauGosee OmNTil-
MaNbHOe ISl 3aflaHHBIX Tpal-
3HCTOPOB HampsKenne cpada-
THIBAINST LIENeH SamuTLl  Uy),.

Cxema No 1 (raGn. 3-1)
IIMCeT psiji MopnuKanuil, Bme-
CTo pesncropa R jonycKactcs
BKJHOYATL p—n-ricpexoi (J4).
Omnaxo Hernosb3oBanue pest-

ey cropa HHOLJA  OKashbIBAETCH
x(0,5n--1) B Goiee BeiroguniM. B sTom ciy-

yae jaumopnt 1 u /I3 wumeor
MCHBUIYIO GapLepHylo eMKOCTS.
CpapuuBas JK (puc. 3-10) u
cxemy Ne 1, JIerko sameTuTn,
YTO JHOALI 3alHTLl  MOTYT
OLHOBPEMEHHO | BXOJMTb B IOACXeMy BBLIIENEHHS MOAYJA BXOJ-
Horo Hampsikenus ([1, [J2, puc. 3-10). Ecau npumensercs Huoif
cnocod ynpaBieHHs 3aBHCHMBIME HCTOYHHKAMH TOKA, TO SJEMEHTH RJ
(14) nenecoobpasno sakoporuts (cxema Ne 2, Taba. 3-1). ,

B ycunutensx ¢ xsasmanseifinoimu JIK MOTYT HCHO/NB30BATHCH Il
ApyTHE CIIOCOOE! 3aLMTLI TPAH3HCTOPOB OT NMPOBOSI, HANPUMED BKJIIOUE-
. HA& B SMHTTEpHLIE IENMH TPAHSHCTOPOB T/ — T2 BBHICOKOBOJBLTHBIX
muorioe [71, cmeumansmoe moctpoenne 6asosoit cxemsl JK u T. 1.

Ne .

tepx Uer 4 1B

6. CxemHble BapHaHTh!

' IIpuMeHeHHe Ha NpaKTHKE PacCMOTP €HHBLIX MPHHIUNOB PACIUHP GHHST
AManasoHa aKTHBHOH pa6oTel JK mosBonsieT yBeNHYHTb GhICTpOfei-
creie OY npakTHYECKH NPH JOOLIX CXEMHBIX PECHHSX 6a30BLIX
BXOJHBIX KacCKajoB. JTO JiaeT paspaGoT4iKy ONpefieleHHyio CBOGOLY
B BhOOpe Croco6oB mnoctpoeruss OY, CHOCOBCTBYET YCTAHOBJCHHMIO
PalNOHANBHEIX PEXKHMOB AKTHBHBIX S/IEMEHTOB H T.'J. ‘
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Tabauya 3-2

Cxemuble BAPHARTH KBa3uaunelnbix auddepeHUHanbHbIX KACKaa0B

AneMeHT

Hexonuas 3ABHCH-
cxema MOTO HC-

TOUHHKA

Cxema K

cxeMnl

. T6
Puc. 3-1 R2 (Ry)
ar
A2

T3
Puc. 3-7 T4
RI (Ry)
R2 (Ry)
a3
a4

at 77 kil

T Th
73 ‘n | 12 . T5
Puc. 3-5 T6

A2 g [yl YA RI (Ry)

I} Vior
r rrike [T
T g
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Oronnanue ma6a, 3-2

Suement
3 - Hexopuaga FAHICH -

= Cxema K cxema Moro fe-
% TOWHIIKA
3]

T6
Puc. 3-6 | RI (Ry)
A3
A4

4‘

T5
Puc. 3-7 T6
RS (Ry)
R4 (Ry)

Beuny  muoroo6pasus cxem kpasmauseiinnix JIK  orpanmdimest
paccMOTpeHneM JIHIIL HanGonee XapaKTepHBIX NMPHMEPOB HX MOCTPOC-
MU, :

B raba. 3-2 mon nomepom 1 usobpaxena cxema JK co caensmeit
CBASBIO MO cuH(asHoMy curnany [18]. Cratuueckuii pekim 1o TOKY
TpansucTopoB 7/ — T2 ycranamnusaercst remepatopom [T/, a 1o
HaNp SKEHUIO — SMUTTEPHBIM [I0BTOpHTENEeM Ha Tpausuctope T7. Cie-
AAmas cesAsb (amementst 77, 14, J5) duxcupyer HAIP SKEH IS MEXKY
GasaMi ¥ KosiekTopami ‘TpausucTopo 77 — T2. Brto OnaronpHsITHO
CKasbIBaeTCsl Ha ocnabneHHH ciiH(asHex curnagos QY.

IIpy OTCYTCTBHH BXOAHOIO CHIHAana Tparsuctop 76 paGoraer B M-

" KPOpEXHME ‘M HE BJHSET HA MaJOCHTHAJLHBIE NapaMeTphl KacKaja.

. Ecsii Ha BXOZ mofaeTcst OTPHIATENLHOE HANDSIKEHHE GOMBILOTO 31AUc-
HH#A, TO aKTHBHbIE SJIeMENTH! JieBoro mueva K (77, T38) Bxomar B or-
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ceuky. [loTEHUHAN 3MNTTepa Tpausuctopa. T2 H, CHEIOBATENBHO
tpanaucTopa 77, duxcnpyercs. Tuon /12 3aKpuipaercs. BxonHoe Ha-
npsikeHHe TNPAKTHUCCKH TONHOCTLIO NPHKIANLIBAETCA K 3MHTTEPHO-
GazopoMy MEPEXONY Tpansucropa T6. Ero xosmekTopubiii TOK Bo3pa-
craer 1 yepes reuepatop I'T/ nepefaercs B HarpysKy.

Ecyir 6a3a Tpausictopa T/ nony4aeT nonokuTenbHOE npHpauleHHe
HanpsKeHHs: OTHOCHTENbHO Gasbl TpaHsucropa T2, TO B OTCEYKY BXO-
JAT aKTHUBHLIC JIEMEHTH npasoro miaeua K (72, T4). Ilotenmuan
sMuTTepa TPaH3HCTOpa T7 HauuHAeT clefuTh 3a H3MEHEHWeM BXOJ-
Horo nanpsKenus. Huon J2 otkpreiBaercst, u Gasa Tpausucropa 76
OKaspBaeTCsl TOIKTIOUCHHON K Gase Tpausucropa T2. DTo NPUBOANT
K yBeJMUEHIIO TOKA o H, C/ELOBATENbHO, BLIXOLHOTO TOKA is.

Ecan xKo3hOHLHeHT ycunehus resepatopa I'T1 no Bxoxy 2 BesuK,
To pesucTOP R2; ONPENeNSIOMUA HAKMOH XapAKTEPHCTHKH Lo = .
= f (1;), MOXKHO BBECTH INOC/IENOBaTeNbHO C TeHepatopom ['T1. Ilpu
5TOM HaKJIOH TPETBEro yyacTka GyJeT 3aBHCETh TOJNbKO OT COMPO-
THBJIEHUS PesucTopa ‘R2. 310 NO03BOJMSET NPUMEHATh B KauyecTBe
renepatopa [ T HeNHHEHHBlE YCHIHTENBHBIC KacKafbl ¢ GOJBLIHM,
HO HeCcTAOMIBLHBIM KO3(QGHUIUEHTOM Tnepefaud no Toky. TpaH3HCTOp
T7 B 3TOM CJy4ae MOXKHO II€DEBeCTH B MUKDOPEXKHM, T. €. YMEHb-
WHTL TOTPEOAsIeMyI0 KacKaloM MOIMHOCT.

Cxema JIK Ne 1 umeeT psj Mopudukauuil, OTIMYAIOWUXCST KOH-
KpeTHHIM BBINQJHEHWEM renepatopos [ T/, criocofamu (GOpMHPOBaHHSA
yHpaBjsIoOUUX Hanpsikenuit (puc. 3-2) u 1. 1. MeepuuonsocTs nop-
cxeMul cieAsued cBsisu npH pabote TpaHsucropa 77 B MUKPOpEXUME
He NI03BOJIACT MHOrJA BRIOHPATEH HATIp AXKeHHUsT KONieKTop — 6asa TpaH-
ancropos T/, T2 Gnuskumu K Hymo. IlosTomy Tpansueropst T8 — T4
B MHKDOMOLIHBIX OLICTPOACHCTBYIOIIMX YCHIUTENAX MOTYT OTCYTCTBO-
BaTh. Ha ocuope auopoB [I, [2 nerxo peanHsyercsi 3allyiTa TpaH3H-
cropos JJK or mepenanpsukenu#t (rabm. 3-1).

Kgasununeitnnlil- kackag Ne 2 (ta6i. 3-2) umeer yayuuieHHeri Koad-
¢ruuent ocnabieHHs CHH(ASHBIX BXOAHbIX Hanpsikenudl. dmom /2
B JAHHOH CXEeMe ONpefeNsieT HayalbHOe CMeIlieHre SMUTTepHO-0a30BbIX
nepexofioB TpaHaHcTopoB T3 — T4. Tlpu oTcyTCTBHII CHMTHANA 3TH
TPaH3HCTOPH! 3aKPHITHL. EC/IH BXOJHOE HanpskeHUe BeJUKO, TO NpHpa-
uleHHe TOKa B Harpyske ofecmeymBaer Tpanauctop T3. Tpansuctop
T4 pa6oTaeT npH HOJOXKHTENBHOH MONAPHOCTH BXOAHOIO HAMPSIKEHHS,
'KOTOpPOE MOYTH MOJHOCTHI0 NMPHKJIAJLIBACTCA K €ro SMHTTepHO-6a30-
BoMYy Tnepexofy. Pesucropsl RI, R2 onpefensiorT HAaK/JIOHbl TPETHETO
yuacTKa XapakTepHCTHKH NPAMOH Nepefiayd BXOJHOTO HalNpsIKeHHS.
MaxcnmanbHOe NpHpalieHie ToKa B Harpyske i ., OTPAHHYMBACTCA
TokoM renepatopa I'T: | iy | <y, slo = Ay 5ol 1lpm mox-
KJIOYeHHH KOJIEKTOpOB TpaHsucropoB 78 — T4 x ysny 2 ocyuiect-
BASICTC KOMOHHHDOBAHHOE ynpasieHue BelxoiHbiM TokoM K.

k5% B Ta6a. 3-2 noj HoMepoM 3 MpeAcTaBleH Kackaj, Y XoToporo K Ga-
soBofl cxeme (T, T2, I'TI1, T7) NOKKMOYEHEl SMHTTEPHBIE TMOBTOPH-
tenn. Toku remepatopoB ['T, I'T* BpGupaiorcs TakuM oOpasom,
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4TOGH pasBpoc M Temicparyplas nectTadiviniocTh K()?)(])q)lll}}vlCll,’l“()B
Ny gr Ty, 1€ BAHSIH 1A craTieckiii peskim rpansueropos 73 T4,
Ipu &l"CYTCTBHI[ cHrHana Ha BXOAC Kackaja trpausucropu 75 —T6
3aKpoIThl. DToT peaknm obecreunsactes anopami 2, J5.

B ofnacTy MaiblX BXOLHLIX Hanpkennii rpanaictopnt 75 - T6 e
YYacTBYIOT B YCHJEHIN CHUHAJOB. N BeIHNCHIG BXOJUIONO CHrnana
NPHBOAMT K mepectpoiike cxemul JUK. Lyrir nepejtaun nxomioro na-
NpsizKeHHs: uamensioTes. Tpausticrop TO BXojIT B AKTHBHBIT POKHM 1
COBMECTHO ¢ TpaH3HcTopoM T/ obecreyiBacT npHpamenie BLIXOAHOro
Toka. Ha xapaxTtepucriuke iy == [ (4;) TNOSIBJSIETCs y4acTok
(puc. 3-3, @). Kak Tonpko Tok Gasui Tpausicropa TS5 (T6) pocruruer

ypoBust ToKa /o (15,), HacTyImiT orpamniycniic suixoporo Toka K.
Ha xapaxrtepuctike npsMofi mepepaun (pic. 3-3, @) HOSBITCST yya-
CTOK 4. :

Cxema Ne 3 jmonyckaeT KOMOHHIpOBaniioe ynpasjeHHe CyMMapisiM
TOKOM 3MHTTepHOM ueni Tpausiicropos 7'/, T2. Kosiektopu TpaHs-
cropoB TH — T6 moxuo coeuduts ¢ yanom 2 renepatopa I'T1. Tlo-
ClefiHee MO3BOJAET NEPEBECTH BXOMILIE IMITTCPHBIC OBTOPITEH
B 061aCTh MHKDOTOKOB.

Jatst yMeHbIICHHs [IPOTSIKCHIOCTH  BTOPOLO yuacTKa XapakTepH-
CTHKH NpsMOil nmepefaul MOCACAOBATCBLIO ¢ Anotamu /2, I3 cienyer
BBECTH PE3HCTOP WM P —-NEPeXo)| (BKAIGUCHHE p-—n-TICPCXolia pej-
nouTHTeNnbiee). Ecam craTindeckuit peum rpausncropos T/ — T2
OKaXeTcsl HeCTabMJILHLIM, TO KOJWICKTOpLI Tpausucropos T4 — T6
MOXHO COeuHUTL ¢ yajom 3 reweparopa I'T/ (puc. 3-6).

Keasnnune#inpit xackag Ne 4 (taGn. 3-2)ToTnuuaercst oT panec
PacCMOTPEHHOro BLIMONHEHHEM 3aBHCHMOro ucrounuka Toka (70,
RI). XapakTepucTuka npsamoil nepefaun BxofHoro nanpsukedus K
JVHeHHa, Tak Kak Tpansuctop T6 npu OTCYTCTBHM CHrHana paboraer
TPAKTHYECKH B aKTHBHOM pexuMe. B JanHOM cxeme pexKOMeHAyercs
MCIOJb30BATH KaHal KOMIEHCAUMH TEMIepaTypHON HecTabHILHOCTI
SMHTTEPHOTO TOKa Tpausucropa T6 (puc. 3-6). Iys 3TOro KOJMIEKTOP
Tpausucropa 76 nopkmouaercs. K y3ny 3. Ecan LK peanusyercs
[0 NOJAYNPOBOAHMKOBON TeXHOJOTHH, TO WAEHTHYHOCTH p—7i-Tepe-
XOJlOB OKasbiBaetcss BeckMa BHICOKOf. CTaGHALHOCTL CTATHUECKOrO
pexxuMa Tpausucropa 76 yJaydIUaercsd, H ero KOoJUIEKTOp MOXKIO HOM-
KJIOYHTh K Y31y 2 MM HCTOYHHKY MHTAUHs. B KaMJIoM U3 PACCMOTPEH-
HBIX C/1yYaeB cBoicTBa Kackaza Ne 4 HamenstoTesl, TaK Kak H3MeHsieTcsl
'€ro CTPYKTYpHasl cxema, TPeGOBaHHS, K 3JIeMeHTaM H PEXKHMY HX pa-
GOTHl ¥ T. 1.

B ycunutene Ne 5 (raGm. 3-2) npupanicnus BLIXOZHOTO TOKA HA
TPeTbEM yuacTKe XapaKTepUCTHKM [, = [ (1,) ofecneynBaiorest Tpa-
sucropamu 73, T5 npu mONOKHUTENBLUOH NOASPHOCTH BXOXHOTO HANPS-
Xenus U TpansucropaMu T4, T6 — npH oTpULATEALHON, MOJSAPHOCTH
3TOTO HANpAXeHHs. Kpome Toro, Kackaj MMEeT ynpaBjsieMblli reHe-
_parop I'TI (puc. 3-1), KoTopeii coajiaeT NOMONHHTENLHLI Kadal
nepeflaqu KoJJIEKTOPHOro ToKa Tpamsucropos 75,876 Ha BuIXOf Kac-

: ;
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Kaga. HeoGXOAHMOCTL B TaKOM TIOCTPOEHHH CXeMbl BO3HHMKAeT B Tex
cayyasix, KOrid K BXOAHOMY comporusienuio JK Ne 5 ma Gosbriom
cHrHaje MNPeABABNAIOTCS KeCTKHe TpeGosanusi. EcnH OrpaHMueHwus
O JiaHHoMy NapaMeTpy OTCYTCTBYIOT, a TpaH3HCTOPHl 75 — T6 HmeroT
GoJibioH KOSCI)(DI'ILLI'IG:HT YCWIeHHsT B cxeme ¢ OfWUM SMHUTTEPOM, TO
KoJiekTopbl STHX TPAH3HCTOPOB nojkmioyats K renepatopy I'T1 He
oGsi3aTe/IbHO. '

Ipu MHTErpanbHON TEXHOJOTHH WaroToBaenus OY YHMCIO AKTHB-
HBIX 3/IEMEHTOB B MAaJOH CTeNEHH BIMAET Ha ero CTOMMOCTb H HaJewH-
HOCTb. [losTOMY YJyuUlIeHUEe NApaMETPOB HACTO NOCTHTAETCA 34 CUeT
npeoGpazosaHusa THNOBLIX JIK B Gosee csioxnrre nuddepennuanbuse
yCHAuTeNH, HHOTAA JIHIIL OTJaJieHHo HanomuHaromue K, paccmorpen-
Hble B HACTOALIEH TIJaBe.

B saxqio4eHHE CleAyeT OTMETHTh, 4YTO KBasUJHHEHHble KacKajpl
NO3BO/IAIT CHHTE3UPOBATH OTHOCHTRNLHO NPOCTHE OfiHOKaHaIbHbEle OY
C UIMPOKHM CICKTDOM 'TEXHHYECKHX XapaKTepHCTHK.

3-2. OuccdepeHuHanshible Kackagsl
C AKTHBHBLIMM Harpy3sKamu

IMpumenenne aKTHBHLIX HArPy30K MO3BOASIET CHPOEKTHPOBATH BbI-
cokoxayecTBCHHLI  OY  Ha  JBYX-Tpex yCHIMTeNbHEX —KacKajax.
Janbueiiiee yMeHbIIEHHE YIC/Ia  KACKANOB H, CAELOBATE/bHO, YHCIA
MaJIBIX OCTOSIHIHBIX BPEMeHH
nepesaTodHoil (PYHKUHH Ko-
achuHenTa Y CIJIEH U Co3/la-
eT NpPEeANOChUIKI K CHHTe3y
Golee WHPOKONOJOCHRIX Off-
HoKanajpuex OY. Opuaxo
JaHHOe Hanpas/eHHe NOBbI-
1Iedus 4acToTel cpesa QY
(fop), HECMOTDSI HA TIEpCHIEK-
THBHOCTb, HCIIOJIB3YETCS H0-
BOJNBHO PelKo. 3To obbsc-
HsieTcs TPYAHOCTIMH B pas-
paboTKe [OCTATOUHO TEXHO- Puc. 3-17. [nddepeHnuansusie} Kackame
JIOTHYHBIX JAJISI MHKDO3JIeK- C aKTUBHEIMH HATPY3KaMH
TponHoro ucronuenus K : ,
c ManpM ApeiihoM H IOBhieHHBIM- yewieHHem (Ky = 10° + 10°).

PaccvorpuM  ¢axTope!, orpaHuyMBaIOUIME CBEPXY KO3(DQHIIHEHT
yeunenus JK (puc. 3-17) ¢ THNOBEIMM aKTHBHBIMH Harpy3kamH, CXeMEl
KOTQpHIX NpuBeAeHb! B Tabu. 3-3. Tlpu pacuere Koadpunuenta ycunesus
HanpsXKeHHUsT BOCMOJB3YyeMCs YPaBHEHHEM:

) KU = _y21 (y22+ Y}I).—x9 ' . (3'22)

rae Y, — nposoaumocts Harpyskn IK; Yor, Y22 — Y-TIapaMeTpL
BXORHOro Kackapga. Husa K, npusefenHoro Ha puc. 3-17, a,

. Uit = — (e T Mgo)s . : .
Yoo == Mg 6.9 + h22 a - h’l2 6-2 (1 ‘l‘hzt a) (hn 6-1 + hu 6-2)—1’
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Tabruya 3-3

HapaMerpn

No CxeMul aKTHBHBIX
nn. Harpysox yp?g_’é%')“"'
1 El == 2; E:: =1
2
3
4
+Ef

T4 - I3

5 76 [ a=1 &=
1w 1 2
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rae fu, — l-napamerpnt  noa-
CXeMbl aKTHBHOH — HarpysKil.
Awagnornuno s IIK, noka-
3anHoro ua puc. 3-17, 6,

Yo' = — (I oy Fltpygn )
Ugy = gy ATy, o o -
1y 6.5l 6.0t iy 6ol 6.5 X
X (1 -y, )y 61y 60)

[Tepsoe ycsioBiie nosmyueriist
IoCTaToydo Bogbioro Koaddii-
nuenta Ky, COCTOMT B MIIHII-
MH3aUHl  NTPOBOAHMOCTII  1a-
rpyskn K. Tunobeie cxemo-
TeXHHYeCKHe DEeLIeHHsT -~
HCTOKOBLIC 1l IMHTTEpHBIE 110-
BTOPHTRJIII CO CJIEASIICH CBI-
3hI0 HA BXOJE BTOPOrO KACKajli
QY  nosBossioT  YMCHBLIIMTL
HPOBOJMMOCTL Y || HACTONDBKO,
uToOLl Ce BIAMSIMHEM HA KO-
(PUILMCHT YCHJICHHST MOMKIIO €1~
Jio npenebpeys. B atom eayuac
Koappruuent yeuneuaust LIS
(puec. 3-17, @) npuumaer Mak-
CHMAJILHOE 3HAUEHHE:

‘KEI max ¥ 21112 6-2 (h'll 6~‘1-|“

R ) (Mg o Ry 6-2)°
(3-23)
s KacKaja, mpHBeACH-

Horo ua puc. 3-17, 6,
El max ~ 2hl2 6-2h12 6-5+t

(R 611y, 62) X
X ([122 o2tz g5 oy o 1 Py 65 ) -
C(3-24)
BBIXOZHYIO  NPOBOAMMOCT I

NOACXeM AaKTHBHEIX HAarpy30K
(Tabn. 3-3) MOXKHO OLEHHThL 110

~ cuenyoueil opmy.re:

. —1
Py o & §1h22 63 Boflis 6.5 G-3°

| ! - (3-25)
e &1, §, — Koapuumernsr, |



Kotopsie JaHut B Tabn.  3-3; Ay gy — A-mapameTprl  BHXONHOTO
TpanaucTopa I'3 TpI BKMOYCHHH MO cXeMe ¢ obuwed 6asoil.

kv Ecau B 3MITTEPHYIO LeNb TpaHaucTopa 73 BKAIOUEH pPe3HCTOP
(pic. 3-14), To B ypapuenne (3-25) crenyeT noacTaBasTs f-napameTpsl
SKBHBAJIEHTHONO TPCXMOJIOCHHKAE, COCTOAMIEr0 M3 HAHHOTO De3HCTopa
I TpaHsucTopa T3. ®opmyani (3-23) — (3-25) HO3BOMAIOT CPABHHTH
pasmuunpie MojlQuKanun K no maxcumanbHOMy —Kos(QHUIHEHTY
YCHJICHHS. :

AKTHBHBIC HATPYy3KH OTIHYAIOTCH [0 3HAYEHHMIO BLIXOAHON MpPOBO-
aumocTd. 1IpH NMPOUMX PABHEIX YC/JOBMAX HaHOOMBLIMH KO3(QQHUIHEHT
yCHJIeHHS] MOXKET OBbITh TOJyYeH MpU. Hc-
nonbzopaniy cxem Ne2 u Ne 4 (raén. 3-3),  Ju LT TR

K (puc. 3-17, a) umeer orpanuyen- ’
Hble BO3MOMKHOCTH TIO MOBHILIEHHIO YCH-
aenus. (Ero KO3(PHIHEHT YCHJIEHHS MO
HAMPSKEHHIO HC NPEBLILIAET

I<U max = 0’5’7’1-2-1,6-2‘

B cxeme (puc. 3-17, 6) KoabduuuenT
Ky max OTDAHINMHBACTCS B OCHOBHOM
CPaBHUTEJIBLHO HEOOJBIINM  CONPOTHBIIE-
HiEeM ‘KOMJICKTOPHOIO Tlepexofa TpaHaH-
cropa TH H Bblxom{oizh TP OBOIHMOCTBIO
aKTuBHOll  HACPY3KI 232)- L HIIOBLIE
sHaueHMS MAKCHMAJbHOTO KoadiduiuenTa ES; Sgi&ogfooif O?Ip%“;‘:;;;lﬁg:
yCHJIEHIST TIO HAMPAKEHHIO. JAHHOTO Kac-  cru AnddepenHalLHoro Kac:
Kaja OOBIYHO HE INPEBBHINIAIOT HECKONbKHX xaja
JeCATKOB ThICSY. B GOMBIIMHCTBE ClyyaeB ,
5TOrO HELOCTATOYHO JJIS - IOCTPOEHHMSI BBICOKOKAYeCTBEHHOTO ov.
Veunutenbune cpoiictsa JK (puc. 3-17, 6) MOXHO CYUECTBEHHO
yAyUIIHTG, €CJHM B KauecTse aKTHBHOM HArpysKU HCHOJB30BATH cxe-
My Ne 4 (tabm. 3-3), 2 BMECTO TPaH3UCTOPOB T5 u T8 BKIIOUHTE NOME-
sore tpansuctopsl (IIT). Omuaxo mna padorst IIT B riojiorofl 06macTy
BLIXOAHBIX XAPAKTEDHCTHK MEX]Y €ro BbIBOAAMH JOJIIKHEL GblTb yCTa-
HOBJICIH © OTHOCHTE/IbHO GOJIbIINE CTATHYeCKHe HAmpskeHus. OT0,
* B CBOIO OYEPEND, OTPHLATEILHO CKA3bIBACTCS Ha KOIP(HUIHEHTE HCNOMb-
3OBAHUS TIMTAHMS, NHANA30HE MSMEHEHHS CHH(ASHBIX BXOMHBIX Hamps- -
wenuit JIK. Takue xackajpl HETEXHOJOTHUHBI TIPH uarotopnennn OY
B BIJE OJYIIPOBOJAHMKOBOH HMHTErpasibHON CXeMbL. o

B paccMaTpHBAEMBIX HIDKe KacKajax AJs TNOBBILCHHA Ko3tdu-
1HenTa yeunenus Ky pax BEIXOIHbE GMNOSPHbE TPAHZHCTOPH! AKTHE
HOi HarpysKM M GaJaHCHOH CXeMbl TIK oxBaweHpl Lenbio- 06paTHOH
CBfI3H,” KOTOpas 3HAUMTENLHO ocnabiseT BIHfHHE MapaMerpoB Ago8
hies Ha KO3(umuentT yennenus. Ha puc. 3-18 usofpakeH YCHJH-
TeNb, TOSCHSIOWM OCHOBHbE NPMHIMNB MOCTPOSHHS KaCKaJoB JaH-
HQTO KJjacea. C
' # B sMHTTepHEIE Leld TPaH3HCTOPOB T1 — T2 (puc. 3-18) BKIIOUEHBl
I'Tl, I'T2, Koropule OCYILECTB/SAIOT npeoGpasoBaHye BXOAHBIX Hampsi-
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KEHUHA ty U u, B NPHPAUICHHSE AMUTICPULIX TOKOB T~ T2, 1. ¢
onpefensalor wHeanteab QGopmynant (3-22). Jlua ymennuienns BUIX O
Hoit nposogumoct JK (y22) B CXCMY BBICHN Tpausucropu 73
T4, mns KoTopuiX ligy o™= —Oy = --—}, /1.7.,‘.4. 1oyl Crae
TrHeckuil pexum Tpausucropos 7/, T3 w T2, T yerauawinsacre
C noMouIblo HCTouHHKOB £, 4 11 reucpartopon Toxkon »1}//, / ,/.";)'

Ecnu BoiXoMpic COMPOTHBJCHHS rencparopos rokos [T/ u 1772
BeNHKH, To Tpausticropsl T71 — T2 padotaior B peKHMe, OJHIKOM
K PeRHMY H3MCPEHHH Mapamerpa flaag HPI BKIOYCHIIE TPAISICTOD
o cxeme ¢ ofweit 6aszoil. CneoBaTeILHO, BILY TPCHLISIA 00paTias CBish
Tpausuctopos 7'/ -~ T2 He BJANSET Hd BLIXOMIYIO NPOBOJUMOCTL ({fa4)
Kackaja. '

o
ver (D

|
|
7 H ¥ \‘./'J\ |
9 " %,42 * ( I‘N‘) w (U ‘ :
Yor Ol I RO}
7.4 1 yinook
mv~,~’-[ ]fw bt tf‘l) ([\ YRLE ,/Z.fl‘
0 _

3t

D (D
@

T P
I,,‘ I /1/”
D T | l,, l . |
78 1 Lo
A3 ‘ b
L -2
Puc. 3-19. Cxema. xudipepen- Pue. 3-20. Cxema onepaunonnoro
UHaNLHOTO Kackafa C MNOBbi YCIIHTC S

IICHHLIM YCHJICHHEM

VaMeHeHye BEIXOAHOTO HANPSMKEHHS Ha HEKOTOPYIO BEJHYIHY TIPI-
BOAUT K IOABJEHHIO HEGOMBIINX MPHPALLECHHH TOKOB Uepes conpoTIs-
JIEHUST  KOJIJIeKTOPHO:-0230BLIX IEPEXONOB  TPAHBICTOPOB T — T2
Iex = Roo6uilly, Gyo = Mgy gatl,. YUMTHIBAS, UTO nepejaga npHpa-
IICHHUE TOKOB iy H'ly s B KOJJIEKTOPHBIE ICIIH Tpausucropos 7'3 — 7/
OnusKa K ENMHMIle, MOXKHO IOKasaTh, YTO HA BLIXOAC OK npousoii-
ACT MOYTH NOJHAT B3AHMHAS KOMNEHCAUMS TOKOB iy H Clylai,y (/.
M oy0yles). Tlostomy Beixoamas nposogumocts K OPI BBOACH N
OCpaTHOH CBASK yMeHbLIAeTcs, a KodddHIuenT Ky max  BO3pacract:

Yoo = gy 6.1 (1 0%} gy (1 =@} Ry 6 Y
Ay 6.0 e 2 A Py 6.4 (T—ayoy) -
’I_ h.‘22 6-2 (1—@1064) << hgg 6-1 "I"’ h22 6-2? » (3 '26)

i€ Yiyux1, Youxe — BHIXOMHBIE IIDOBOAMMOCTH: reHepaTopoB  TOKOB
I'Ti, I'T2. .
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Hs poipazkeititn (3-26) ciejyer, uto BLUTPRIM 10 KOShPUIHEHTY
yeiienst AH‘muw KOTophlil JlaeT BpeycHue Tpaunsucropos 138 -— T4,
paseit 1, = (2= 0ty - aq0y)7t o 1L TIp Henoab3oBaHHH  BEICOKO-.
KagecTseHIn X Thausueropos T8, T4, umeomnx B MHKPOPEKHMC
Gouibiioe YCIIICHIE 110 TOKY B CXeMe ¢ OGMHM 3MHTTEPOM, JIETKO MOJY-
yur 1, o0 10 0 15, Broprim ciocoGom noBwlmeHus KoadguurenTa
yCIeniist HBIHACICL LICPCRE/ICHHE TPaH3HCTOpoB 738 — T'4_u3 MHKPO-
poxaMa. B 00J1ACTL CPENINX aMUTTepHBIX ToKoB (100—500 MKA), Ha-
npumep, ¢ TOMOILDIO KaKHX~1100 JOMOMHHTEIBHLIX Lienefl CMelleHust:
[18]. Ha pric. 3-19 noxkaszan K, y kotoporo B KayectBe aKTHBHBIX
1arpysox APHMCHEHLI  CXCMBI .
No 9 tags. 3-3. Ilpuuem Tpam-  Hud%h
aucroppt 75 — T6 smix cxem
BRInoANsIoT (YHKIHH KOMIIeH-
cupylomix ~ Kauanos, TOBbl-
[aomix  KOIPMUIIEHT ycmie- &
uus JK.

B cxeme OV (puc. 3-20) 0
HeltTpamuaaIlis BHIXOULIX CIOS‘ ,
APOTHRACHILT Tpanatcropon 17 : o e o
1’} T4 ocyUeCTRISICTCS ¢ HOMO- row Wt w0
mpto rpansueropon  T6 T, Pue, 3-21. JIAUX xoagdnunuenta ycuire-
Metounmk 53 MOmeT ObITh CBsi- " mns Hanpsixenns OV
341 C BLIXOJIOM THIOBOH ITOJI- .
cxembl caesiniell cnssit mo  cwndastoMy curHany (cxema Ne 2,
Ta6a. 3-2). Bropoit kackajy OV BpimojneH Ha OCHOBE HCTOKOBOTO MO-
proputens (79, /12, RI). dxcnepuvenransuas JIAUX xoapduunenta
yenaennst no nanpsikenmo OY npusefiena Ha puC. 3-21. B cpaBHeHHH
C TPaJHIHOIIILIMIL JIBY XKRCKaJIHEIMH OV 1[18] npexcraBnerHHbIH ycunu-
renp (puc. 3-20) umMeer HeCKOJIDLKO Jy4lUIHe 4aCTOTHBIE CBOiCTBA H pea-
JsoBaH no QoJjiee IpoCToOi cxeMe.

PaccMOTp ClifIbie TIPHHILHNLL IocTpoents JK ¢ noBblIIeHHBM yeume-
HieM MOTYT HailTil NIPUMEHCHHE HE TOJBKO TIPH CHHTese OlHOKaHa/IbHbIX
OV, HO TakKe B TipaTopax, IeHepaTopax.ToKa M APYTHX 3JIEKTPOH-
HLIX yeTpoHcTBaX. : :

b

120

3-3. OudpepeHynansHble Kackafbl ¢ 6onblumm ocnabnexmem
ciHha3HbIX BXOJHBIX HaNPsKEeHHH

Cpofiersa JUK n¢ ormoumenmo x cuadasusM CHTHAZaM CHALHO BANSIOT Ha
NOTPEINHOCTH MUIOIIY  PLIMHCIHTCNBIBIX M ABTOMATHUCCKHX yerpoficts (§ 1-1).
Tlapanerpst O upi cninasdinom HIMCHCNHH BXOAHLIX HanpsiKedHt haxogsares
B TecHofl BAUUMOCDSBI CO CTPYKTYPOit ero BXOAHOrO Kackaja. 3a CueT pamnuo-
waannoro noctpoenist JIK ony Moryt GbTh 3HATHTENLUO YIyTIIEHDL
a. Mapamerpul® AHGpepeHumanblbix Kackajon
ANA cHHPAIHOro cHrHana

CnocoGuoers  JUC yemnnsaTh ¢ MHHMMANBHOH MOTPEIUHOCTBIO DASHOCTD
BXOMILIX UalpSIReUUil 1y Mty ADJACTCS OAHUM H3 €ro BayKHElIHX CBOHCTB:

Yipx ™ Ky (4, 1) Tl (327
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rae Ry — KOSPMUIICHT YCIWCHTR] yux. o = BLEXOUTOC BANPSRCIIe omnbin;

 HUpmx. 0 =T R “'“')l.-
" rpansucropos T1—T2

IIpt oUIIAKOBLIX UpHPALEeIne S ll:xup}l;uvnuii i
(pre. 3-22) wa puxone JLK ne todssuo Goith Kakoro-aiio

curnana. Ha mpakruxe nocieiiee ocynecrsitn Kpaiine rpyio. Bo-wepisiiy,
rpanancroper T1/—T2 i dmisiores WA ABITNEMID YCIBITCADL UL SJieMe Tz,

Onu
20 MOa) # cpaBlmTCABIO THYGORYIO
~ 10—4). Bo-Broppix, TCHCPITOP TR
PEXHM  Kackaja, - XapiKTeprayeres

IIMEI0T KOleUuILC colrpornsJerd

KOHQUHDIM

KOJJICKTOPUBIX  Hepexoton  (ry !
BHYTPCHITON OGPATIYIO Cstil (J a0 ¥
(I"7), yeranapAnpongi  crarinees K
BLIXOJUILIM  CONPOTURICHICM,

e

[TosToMy 9MHTTEPIDBIC TOKI TPAN3NCTOPOB 7'1---T2 npu vozpeificrnmr cnnduatoi

cocTaBasIoNnieli BXOJHLIX HANPSUKCEINHT HIMCUSHOTCA,

B pesyantare conmectioro

aelicTBHS yKaaathlx (I)éll('l‘()[)()}}, a TAKMKE B CBA3H CO SHIAMITCALIILIN ])ilfﬂ‘)llﬂL'()M
napameTpos Tpanauctopon na suxoac JIK nosnanercs OUTNORA Hpx, oo OOV 0N
JeHnas CHH(I)ZBIILIMH H3MCHECHHSIMII HAUPSIKCOHHIT 0y U Wy,

Upux.0 =

K

{13-28)

cd)"'cq» [34)

rae Ky — xosbduunent nepenauu cunda3unlX BXOJULIX HAUPsKCHL.

e

S o]

S el BSGL
I

m(lj) 1 EKIIJ:]&

[
HRJ Hns
[.,l o-£1
Puc. 3-22. K onpesenennio napaMeTpon
nndbepeRUHaNBHONO KaCKafa AJsl CHIL-
. pasHEIX CHTHAJOB

Kpome storo, y JIK ¢ cianes
TPHUHEIM BRIXOJOM (pue. 3-22) upo-
HCXONXHT CMCHIGINC CPOJHCTO  yPOBHS
nanpspeiuit na peauncropax RI, R2,
KOTOPOE  SIBJSICTCST BXOJHBM CH -
HBIM CHTHAJIOM JUISL BTOPOr0 KICKME
ov:

u -0,0 (u

...[\

. c(]»uod» nx»

nux. o pux 1 tu nus 2

(3-29)
rie Kup, ep — Xompununent npeofipi-
SOBANIS CHEQASHOIO BXOALOTO Haiipsi-
WEUHST Ueg, nx B BHIXONHOC AN KE-
HHC Upyx. ot

Has og)mex('x‘nmmii ONCUKI CcBOICTE
PABVHIMHLIN  YCINTHTEACH Hef0cTaToTio

3HATL OWHGKY Upux. o Ha HX Buxoye. [Tosromy msomar Tpemiit napamerp JIK —

xoapdunuenT ocnaGaeHHST CHHDAZHHIX

pxonuniX Hanpsokenui (Koe cg). On

ONDENeISIETCS K4k OTHOWEHHE CHH(DAUOr0 BXOZFHOTO HANpPSKENIs K Halpske-
HHIO OWHGKH (epx, o) OT 3TOr0 CUTHAJA, NMPUBCASHION O BXOAY KACKAKA (Epy. o=

= Upux. o/ Kvu):

4, . K
Koc, o =—2208 = L (3-30)
BX. 0 - ch,

Ecnn OV cofepakHT ZBa mocaeoBarennuo coepunenunx JIK, To ero peayin-
THPYIOWHA KosduunenT ocnaGaenis CHpa3HLX BXOAUNX. HANPSIKCINH panen:

—1 —1
Koe. ch3 = Ko et

4 Kup. [} K--!
Ky

(3-31)

oc. e 2°

rae Koc. cps Knp. cdn Ky — mapamerpor mepsoro xackaga, Koe, cpa — Bapamerp

BTOpOro Kacxapa.

’

CHH(I)EIBHOC H3MEHEHHE ManpsiKeHu Uy W e OPUBOAHT TAKMCE K HIMCHCIIIIO

BXOIHLIX TOKOB OV (if, i,). CTerenb BAMSHHS CHH(DAZHOIO CHIMaA HA TPIpi-
INEHUA BXOLHLIX TOKOB ONPCACTAETCS! BXOAULIMIL CONPOTHBAGHMSIMII JUIST CHINpAI-

HEIX BXONHKIX HANpSIKEHHE:

R ‘
Yox ep 1 =84 .
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st pacesarpnsacsoro JIK (pue. 3-22) jauuste napamerpul 3apHear ot
RAPATCPHCTHR  BACMCHTOB  CIHCAYIOUHM  00pasoM:;

) h —h
* 12 6-2 12 G-1
| R I ull Ul S 61) (0-5!/22.3 + TR
1 617 M6z
' h —h
. 12 6-1 12 6-2
Yx. e 2 7 oo 6-2 1 (1 gy 6-2) 0,5¢59.6+ e TR
161 ee
rjae /L“.G_k — l-mapaMeTpr k-ro tPan3HCTOpa NPH BKJIOUENHH 110 cXeMe ¢ oGuielt
" Gasoli; !/;2-6 — BLIXOJUIIT IIPOBOJIMMOCTL TeHepaTepa TOKa, peasli30oBaHIoro
.Ha Tpausncrope T3.

6. O6obuweHHas (PYHKUHOHANLHAA cxeMa
BXOJJHbIX HACKafoOE ONEPauMOHHbIX yCHAMTENekH

"7 Tpu nocrpoernnn OY npumensercss Gosbloe uHcio pasnoBuanocteit JK.
Jlnst suiGopa nanGoJjiee PARHONANDLIEIX CXEMOTEXHHIECKHX PelIeHHil H3 MUOXKCCTBA
pecopMa Gonsknx mopupurannit JK neo6xonnmo pacmosarars nojpoGHoll cpaB-
HUTENLION XapaKTePHCTHKON HX C¢BOHCTB Ha cHHG)Aa3HOM CHFHAZE.

4 T

I

|
j 1 : .
;' TT’ .'A[ Haor? onnt l I T“‘

A

_jL /llz l’ ; ,[]‘ l |

Puc. '3-23. OGo6wennasg cxema Xu(depeHuuanb-
' moro xackana '

»

’

Han6osee pacnpocrpanennsie JK Moryr GeiTh NpeAcTaBAeds! B BHie 060G-
JUGHHOM (YHKUHOHAJLHON CXeMBl, NOKasaHHOH Ha pmc. 3-23. Dra cxeia .conep-
KUT THITOBON Napaseabito-GaNaHCHEIN Kackaj, BHIIONHEHHEI Ha Ga3e Tpex-
nosocuukor [ u 2. arpyskoft K sBiasiercst nogcxema,7. OGLIIHO OHA BKJAIOYaeT
ABa pesucropa (puc. 3:22) miM MOBTOPHTE]L TOKA (puc. 3-17, a). B xauecrne
nojicxeMsl &, KakK MPABHIO, HCHOJL3YeTCS BTOPOH mNapanennHO-Gasarc kit
Kackal. Berxoanoe mampsaxenne sToft moxcXeMel IPONOPHHOHANBHO CHH(pA3HOMY
HIMEICHHIO I-Ianpﬂ}Kel{Hﬁ Upwxy M Upnixo: Ug == Cus(unuxl + bu”auxa), The ¢yg,
by =~ 1 — Ko3phUUHEHTH TPOMNOPIHOHATLHOCTH, .

DyuxuHonaspllag CXeMa CORepKHT UelMH OTPHUATENbHOM o6parHoll cBaau
no cuHpasuomy curaany, OfHoHanpas/ieHEEe KaHalu Nepefayl HanPsKeHus Ly
BKJIOUAIOT B ce6s MHOTONOJIOCHUKM 8, 5, 4, 7, KOrda CHrHal1 oOpaTHOH CBA3H
NOCTYIIAGT B KOJJGKTOPHbIE NeNw TPaH3UCTOPOB NojcxeM I—2, Ju60 MHOroIO-
JocHHKH 3, 5, 6, XOrjaa 3ToT CMI'HAN BO3JEHCTBYET Ha reHepaTop ToKa 6.

B .cxemax UK co caeameil cpasplo Hanpamenne uyq =~ 0,5 (uy <~ uy)
NOJASTCST YepPe3 MHOTONMIIOCHHKHE 5, 4 uan 5, 6 B KONTEKTOPHYIO HJTH SMHTTEPHYIO
Hefns TPaH3UCTOpOB muicxeM I u 2 (puc. 3-23). Moxmipukanueli napnoro mox-
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Kiacca K spisiorest apamaegablo-Gasaucunle  yeusrest, Y KoTOPMNX Doje
CXeMa § OCYIeCTBJSICT CPABICIHE BXORUOTO Il BLIXOANOTO B TX HATP ke
HHi, a CHTHAJ PACCOTMIACOBAIIIS MCHAY HAMIPSDRCIISAMU g 1 1My nospelicruyer
HA TIOACXeMSH MHTAHHA KOMICKTOPILIX I OMITTCPILIX MeHell Tpansinctopuy
T1wu T2 (cm. puc. 3-28, 3-31). ) o

Xapaxrepucruxn [IK, coorsercrnyonie dyngmnonannuoll exeme BLLIREHERAR
MOUYT GBITh Ompefe/IeHLt B OGUICM BIJC HYTeM pemenns eaeyIoneil cnetemy
ypasHcHUIL:

K — ucd)- BX
oc.edh T .
X fppx 1 T “pux s
K, = — Ypmx 1 Upyx e
v u " =0’
BX c. nx =%
Kf . uamx 1 + unmx 2 .
np-cp 2u ) ., =0’ ’
ch- BX BX (3_33)
U =1, —u u e Mooty
Bx 1 2 cd. nx 9 ’
Uprx1 = bulucq). ax T bu‘.’.uax -+ bua“l-'l o+ bu/l”l-ﬁr
’ ’ ' ¢
Uppx. g == bulu‘cth. ux T Dyattyy -1 hugtty.y |- mawy
— — —1 - *
Ug=¢C3 (usmx 1 bu“nmx 2)’ €07 Hagle. uy 3 L
1o == U6 == Cu5y Mg -+ €,0,5.900p, gy

r
TRe by, by, cu, cug, Cys.p — KOIDPIIICHTH mepeRann nojexen JK.
Pewenne cucremst ypasuennit (3-33) ornocureanio koadupritnenta Kog. e
NPHBOXHT K OGOGUIGHHOMY BRIDAXKCHHIO!:

w

K;_J o = i (Koc. cdn)—l -+ n,bl (bu.'i —' bt'l? + bug— bt’M)
14 Ny (bua_" bu3 -+ bu4_ bu4)

P 1 Cubug.g 1 Cus.1Cy3 (bul + bubul)
b1 — ¢ ¢ ’ E ’
bu2 - bu2 1 —Cu5.103 [bu3 -+ !’wi + bu (bua -+ bu«t) J
1 ) €u5.16u3 (bu2 + bubu2)

bu2 - bu2 1— €45-1%u3 [bus - bu4 - bu (br'za -+ btut) ,

(3-34)

o H
K* ; .= bu2'— bu2
oc. ¢ —

7 3
ul '—bul

rae K;c‘ cp — KO3hduuHEHT ocnabnenus CHUDA3ULIX BXOANLIX nanpswennit JLK,
B KOTOPOM HCKIIOUCHO BJUSAHHE CACASIUHX M 0GPaTHLIX cuaaelt,

Bropoit napamerp OK — Kos(prmuent npeobpazopanms cundasHoro BXosi-
HOro HampskeHus (3-29) — onpenensercs CICAYIONHM BBIPaKECIHEM:

"

Knp. ch = K:TP- e + 1{;1). c(p "I“ Kﬂp. ch? ‘ (3'35)
g ‘ :



ruce

*

Knp. ch T 0,5 (bul + bul,]’
K' . 0‘50u5-2cu (b“3 + bu3 + bu4 'l" bu4)-
ap. ch T ;
1— Cy5-1%u3 [bus + bu:l -+ bu (bu:} -+ bu4) ]
O’SCus-lcuS (bul =+ bubul) (buS + bua + bu4 -+ bu4)
I —¢y5.1Cu3 [bua + bult -+ bu kbu.s -+ bull)‘]
B -dopmyae (3-35) K;p. cp — Koda(ppuunent npeo6pasoBaHKa CHH(A3HOIO
 BXOJAHMOrO HATIPSKCHUS TPH HCKJIIOUCHHHX OCPaTHBIX CBA3SX.
Peweniie CHcTeMbl ypapHeHuit (3-33) oTHOCHTesbHO KosibuIMeHTa ycwie-

gus HanpsKeHHs JIK MOXHO NpPEeiCTaBuTh B crenyiouieM BHAe:

KU=K;J+K;J’ . ! (3'36)

Knp. e T

rape

K;J = b;t2 — by
Cu5-1%u3 (bu2 -+ bubuZ) (bu3 — bu3 + bu4 - bu4)
1l —eu510,3 [bus A byg by (bus bu4) ]

B pupaxenun (3-36) 1(2,—— koauunent ycuaenwa HK mpu OTCYTCTBIHI

oGpaTHLIX I CHCASIHX cpageit.
Buipamerus (3-34) — (3-36) mo3poasioT npaBectd CPaBHHTEJIBHLIN aHaNN3

xapaxrepucTHk JIK *nanGonee pacnpocTpalelHLIX NIOLKJIACCOB. .
. )
. DopMyJaB LIS pacueTa KOa(pHIHEHTOB bui, b, xackapa mpH YyCJOBHH, 1TO
mopcxemst I, 2, 7 ONMMCHIBAlOTCS A-napaMeTpamii, MMeioT caeAyiouHil BHA:

Ky=

by = byn/B : b.:“ = bul&
byo = b,e/B bug= b,'m/A,
byg= dbsg2l-4/A’ b= LAV-NILY
bug = dyationsl Ao bug =yl B

' 4 ’ r N
rRe bug1s Puois buoas Duoz, A, dpss dba dps, dby — KOIDHULUHEHTH, OTpenesse-
Mble cooTHOweHHsaMn Tabm. 3-4; gay-a Ya1-g — KO3GULHEHT TIEpefayu o
HaTPSOKEHWIO H IPOBOXHMOCTh Nepefaud HANPSKEHHT MOACXEM 4 u 6 cooTper-

CTBEHHO; flya-7 = 0 .
B Ta6a. 3-4 NpuHATH CIeAylouHe 0G03HaYeHHs:

A= gp.shon7 [(Ag1-s — har1) (g1 — Pig-o) + (b1t -+ ing) X , .

X (hgg.1 - o)1+ 8zt (o Bap - az2P) (1 +Tyyahagr) -+
+ @op.4¥90.6 [ DryBay (1 Prirhosg) - hang (BrrgBy, T i Bep)] |
' + Eonealtorg [Boy (o T Yap6B0y) T hog.oByul +
+ (Byger BB yy) (Bope T hog.7) + (1 - gpiftyrg) X . ,
‘ X (Bgy + fyrofiang) — horatigghons +
+ Yop.6 (111 T Pin7B ) (Prieghtonr + Ban)s-
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'/'uﬂ.l!/l(rl 3.4

it actie: D A l l ‘ne . . -
HUHEHTHI JNA pzlc 1era ”dpd \lLll)l)B AR pepe HRHAJILHOro  Kag
KOBq]q) I adt [\.ln;

Koaddu- dopmydta
LHEHT .

A dz;8 + AV o cqos -t Bdforaas gl hys.; b
+ AsY oy cpoaBin (Lt Bypeotin.g) -+ Ax [V g cqoa (B oftopq -
1 By9.0) T o ag.6A s ]

b;m A—dy+ AVY pxept-ahinafang - bty g g —

buol

— Ay cprators — horatino¥an ooy -+ Aa [Vigopradan
X (L4 ha89.6) + Vixeantos (Brictfaga |- Bya oy 1) |-
g1 9¥a9.6B1nx]

buos - Ashgrahogg ol ghes g A Bagaltan 7 (ay | By )
bugo — Aslggshgrg+ Goo.ahpo.g (Roroy — Map.a) = Moy = bap iy
dpg Ashgg 7+ hiyghgyg 4 Auns (U by tan.g) = Ty Py,
L =gty
dyy Achog.7 + hggyi iy ghyy 7hag.y + BogahyygAws (L1 Rypotiny )
—higahgg hoyg [hogs 1 Bypeg - Anx (Ut Iyate6)]
dps Asfior1Bans + hoy iy ooy s (@224 Birg) - By agotus g+
dyy AshargBanz ~ hyp oy g [(1+ Gag.aligng) - hgrahypafton il ;
4 AvThos5.o809 4oy (1-F hiprhogs 1) -+ gy 18on.q (logen -t o) 4 -

T (A Piirhoos 1) (hopg-g + hapg) -+ fgps. 1 o s o@on.af ]

Ay = hyp by b Byyhyy gYss.6;
A= (L hyrg) by - gog sl ghys. o
hoy 51 =g +Y . ep 133 Moo= lgg Y o c'q: 233
Yo0.6 = Upp6 - Vol Bin = by shog.y —hyg.ihoy ;3
Az = turhos 3o —hip by By =1y gy sy — Ryt

»
Ysxs — BXOZHAR MPOBORMMOCTE moxCXeMb 5 1o BTODOMY . BXOAY; fun.5 = Bhi-

XOJHAR MPOBOBUMOCTL MONCXEMH 6 TPH HCKNIOUEHIOH nerne o6paTHoON  Cnsu;
S29-4 — BBIXOZHOE CONPOTHBJEHHE TONCXeMBl 4 - Vpy, cdhi-3, Ypx e
BXORHEIC TPOBOAHMOCTH. IS CHHQASHEIX BXOAHLIX HAMNPSKCHHE HOACXCML o
0 NepBOMY H BTOPOMY BX0LaM (3-32). ’

Ipu onpenenenun napamerpos K Toro mam mnoro. mogxsacca BLIpKe-
Hust (3-34) — (3-36) " MoxHO HaMHOTG YNPOCTHTBE.
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g, CpaBHHTENLHAA XAPAKTEPHCTHKA CXEMOTEXHWUECKMX METOAOB MOBLILIEHHS
Ko2(p(hHUMEHTA OCNABNEHMS CHH(PA3HLIX BXOAHBIX HANPAKEHHFH

OGsop orenectsennoil 1 sapyGemuoit exemorexunxn JIK noxasnisaer, «ro
GoMpIIMHCTBO  CYNCCTBYIONNX 1t paspaGarnivacneix OY  uMmeloT pxojiibie Xac-
Kaful, OTHOCSHUICCS K OAIOMY H3 HHIKE PACCMATPHBACMBIX IIOJKJIACCOB.

Kackajibl € CUMMCTPHUBIM Buixopom (puc. 3-22). C yueron CTPYKTYPULIX
ocoGennocreil JIK dopmyna (3-34) npunuMaer sua:

-1 (g - _
Koeven = (Koo, )™ & Kazl ey + Koah e 2 (3-37)
rjpe

L]
—1 Y29.6

Ko cop iy = Rt R (Rorf11.9Ry — hopgh 14 Ry)s

TR ST
JTRHE R R
R, LR, (Pgg.1Ry — BygoRy)

o . —_1
Jlas ynpouwcnus AaibuefuinX pacueroB Kod(dHUHEHT Koc.ctb @ yno6uo
npeacTaBHTL CACAYIOULIM OGpasoM:

—1
Koc. cp @) = Pigr — Migeo +

—1 -1 I —1 Q) 6)
Koc. ch (@ KOC- cd (3) +v <oc. cd (4)? I”l

3
KZ! = Njg.1 — fyo.0 I y)
Coe. @ 3 = Mgt — Pigoo . L}
- hll-l -l / 2 Kz<0 /(I.\
—-—-———-—-"Rl -l_—“—R;—--— [( l22-l-l- 7 2 1

JA-Y ARy —
IR ch1 3) ! ) Pie. 3-24. | OyuKUHONANLHBIC CXEMBI
— (fage2 - Y ix. 23) Ro| » reHepaTopoB ToKa

N

rae

Ry 4-h
-1 11-1 11-2
Kge. ch () = —R1——}j—1_?o_ (Ynx. ch 23Ry — Y. ch 1Ry ) (3-38)

[Teppoe caaraemoe npapoit uacty Bepaxenus (3-37) npPONOPUUOHANABHO

. -
BHLIXOJHOH NpPOBOXHMOCTH NOACXEMEl 6 (yopq) (pHC. 3-23). IlyTem paunmonais-
HOTO TIOCTPOCHUS AAHHOIH MOACXEMLl MOXKIO YMEHBIIHTb COCTABISIONYIO Ko—clcq; 0
0 JIo6oTo, Hanepel 3afaHHOro 3HayeHus.

Tpanaucropuble rexepaTopsl Toxa (I'T), KOTOpEIE B HACTOSILIEE BPEMS WHPOKO
HCMOAL3YIOTCS Afs craCuansauun pexuma OK [7, 18], sumonnsiores au6o
o cxeme Gea oGparnoit casasu (puc. 3-22), anbo no cxeme ¢ rayGOKOH OTPHUATENb-
Holi ofpaTHoit cps3pio (puc. 3-24, 4). Beixopuas mposopumocts I'T mepsoit
TPYTMIE MOXET GLITL MHHHMH3HPOBAII2 82 CYCT ONTHMANBIIOrO BLIGopa Pe3HCTOPoB
IEeNH CMELCHHA M THIOB aKTHBHBIX 3JEMEHTOB:

. —~1 R4Rs
Yoo.s = P1o6.aR3 ™ + fage.a [] + - (3-39)
R3 (R4 + RB)
Y remeparopos ¢ o6paruoil cnsnzbio (puc. 3-24, a) BHXOANAs NPOBOAHMOCTS
™
PaBHA Yog.g X ligg 5.3 1l03TOMY B KauecTse TPaH3ucropa T3 BLITOXHO NpHME-
HATL NOJIEBLIC TPAN3HCTOPLL B 9TOM cilyuae JIeTKO MONYYHTb 3HAYEUHF BLIXOR-

HOft mpomojuMocTi, JAexawye B nperesax 1078—10-° Cw.
Pacemorpennuii ¢noco6 MOCTPOEHIsT KACKafoB ¢ MaJloft BEIXOAUOH npoBon-
MocTbIo (§ 3-2) JlaeT XOPOMIMC PE3YJLTATH H MPH CHUTE3C CXeM BLICOKOKAaUeCT-

5 3akas Ne 2422 121
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penubix I'T. Ecan mexjy aMutrrepoM i Gasoll rpausitcropa T8 pruownrn yenny-
Tedb 4 ¢ eAHHHUHLIM Kodp(UIHCHTOM Hepejaul o Toky (pre. 3-24, ), 1o

N : \

Vo5 = hoags (1 hogey) - hosg [Progg - Pangy (rigy | Iypy) |

rae hij-4 — h-mapamerpbl  moscxemut 4. TIpH JOCTATONIO MAMLIX  anavclnsy
napamerpoB fgg-q I fijy-4 BRIXOJIIOE comporiBiacune I'7T" MOMET JOCTHIATH -

CKOJILKHX COTEH MEraom.
Ha puc. 3-25 noxasan HI, y KOTOPOro JUIst YMCHBLUICHIS COCTansonel

Ko_clcq)(l) (3-37) BBemenns Tpansucropul T4—T5. Jlanunie agTuennie sJoenenti
nNepesaloT B MPOTHBO(A3E NPHPALUICHIE TOKA UCPC3 KOJICKTOPULIL HCPEXOI Tpamn-
aucropa T3 na BLIXOA Kackana. IIpu jocrarTouno BLICOKNOMHOA peanctrope R

KoappruenT I(JC_IC(M“ onpexensierest (papmyaoii

———T——a'f-[l )
k2 Koe. e () =
1z hooe.5 (Br1e-1 -1 M1 6.0) 6.2
‘—g ~ 1 e . 4 3 o 4 ey
: ——TE Ry + R, ypgg 6
" . Mes ) I LTS N
hii6-5-t M6 T R TR
&3 e il'__l_ﬁ_fl..,, ) .
tir hytes -1 Mys

Ecmir  BRIXOANOC MANSDKCHIC KacKajd ol
Puc. 3-25. Crnoco6 nopbl-  Maercs TONLKO ¢ OMIOr0 M3 pesuctropon R4 wan
WeHust Kosdrumenta oc-  R2, To Buiurpuir uo xoadpienty Koc. ey (1), Ko-

Ja6nenust cHH(asHBIX  TOPHIA maer mmepciue rpanancropon T4—T5,€no-

BXOJHBIX HanpsokeHuil.  JKeT OLITh BEChMa 3IAMITCJLHLIM,

AupdepeHnuanbHOro xac- - B yCHAMTQISIX ¢ THHOBLIM NOCTPOCHTICM Iele-
Kana paropa Toka [ !(puc. 3-22) Gosice necoMblii BKAAN B

CYMMY caraeMbiX BolpaKenis (3-37) BHocHT Koa(ir-
ILHEHT Ko_c.[cd)(z)' KOTOPLI ONpeiessiercsl NEHJACHTHYHOCTLIO NapaMeTpon fig,

U hys BXOZHBIX TPEXITONIOCHHKOB. [IpHMeNCHHE MHTCTPANBLHLIX Tap B KAUCCTRE
Tpan3ucropoB T1 u T2, a Takxke naroropienne OY B O{HOM KPHCTAMIE HECKOILKO
HOBHILIAET KOIPOUUHEHT ocnabnens CHlpasublX BXONILX Uanpsakemudi. Ojlako
8HAUHTEJBHOTO BLINTPLIIA MO NAHHOMY NapaMeTpy HCE NPONCXONHT, TaK KK
pas6poc hyy M fiy; Naphl HHTErpalbHBIX TPAH3HCTOPOB OCTACTCS AOCTATOULO
spicoxnM. Kak cnencrsue, rapantuposannble 3uauenus xospduumenta Koc. b
THIIOBBIX NOJAYNPOBOAHHKOBLX OV orpammuenst na yposusx 60—80 pB [18].

[IpuMenenue mosepsix TpaHanucTopos npu nocrpoennn K composoxmactes
SHAYHTENBHBIM YXYAWleHHEM Kodpduuuenta ocnabiennst CHUDASHBIX BXOLULIX
Hanpsxeruit (3-37). [lonesnie TpaH3HCTOPHI HMEIOT Gasee rayGOKYIO BHYT] CNIOI0
06paTHYIO CBA3b IO HANDSIKEHHIO MPH BKJIIONCHHH IO CXeMe C o0WIIM 3aTBOPOM
(h1ss = 10"2 - 10%) u GombINOH OTHOCHTCHBULIL ;Pasépoc mapameTpa figg,.
Kpowme atoro, mopwimennrle 3navenus: napamerpa fiyys NOAMCPKHBAIOT api 1po-
YHX PABHBIX YCAOBUAX BJUsHHE BLIXOXHOH NPOBOXHMOCTH TreHepatopa Toka [,

Ha ciaraemoe K;—c.lccp(l) (3-37).

OCHOBHEIM CXEMOTEXHHYECKMM METOJOM MOBLILICHH S KoapduuHenTa ocnal-
JIEHHST CHH(DASHBIX BXOAUMX HanpsxeHuii K paccmaTpuBacMOro Nomkaces:
AABJASETCS nocrpoenrne moacxeM I, 2 (puc. 3-23) na Gase ABYX-TpeX aRTHBIHLIX
onementoB. ITociennue NOMKHLI COGRHHATLCS APYT C APYLOM TAaKHM oGpanom,
4TOBLI NapaMerphl Ayp-y U ligg~; SKBUBANCHTHOIO TPCXINONIOCHHKXA GHIIH 3lHaHH~
TENbHO MEHBINe, UeM NapaMerpht fjg .; WAH figg ., OTHENBHO B3ATOTO TPaN3i-

cropa. IlaHHHMH CBOACTBAMH 061ajalorT IIQACXeMb!, NpuUBefeHusle B Taba. 3-5.
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= AGeoJIIOTIIBE 3HaueHHsT conpoTupacnuit peancropos R n R2 OK (pue. 3-22)
e pausoT 1Ha KoadhumientT Koc.ep € TOMUOCTLIO JIO CAATACMBIX BTOPOTO NOPAAKA
MajocTH. DDOJICe Baxuoil XapakTepHCTUKOR HATPYSKH ABJACTCS OTHOCHTCJIBLIbIT

as6poc compoTHBNennit sTnx peancTopos. OOCLUIO ¢ NOMOMLIO PCINCTOPOB
R1, R2 peryjupyercs 2. 1. c. cmeucuns K [18], nosromy mpaxruuccxn ux
COMPOTIBACHHS BLIGUDPAIOTCS HepaBHLIMHI. B TAKIX CJYUasX BEChMd HKEJIATENbHO,
yToGL BLIXOJIHASL [POBOAHMMOCTE FeHeparopa Toxa 6 (puc. 3-23) yromJacrsopsiia

pancn(t'rny:
ygz-s = hgg.y - figo.ge (3-10)

[Tpu AaIOM 3naueunu sexofnofi nposojimocti (3-40) kospduuuent Koe. o
ne 3aBHCHT OT COMpoTHBJennil peaucropos RI 1 R2:

—1
Koe, cp = Bigy — Rygg F By ghon.y — Rypofige.or (3-41)

Veaosue (3-40) moute Bcerga BHIIONHARTCS B moaynposoanukosux OV,
MoCTPOEHHBIX HA TPAaH3UCTOPAX C BLICOKOH ~MIGHTHYHOCTHIO XapaKTEPHCTHK.
B ycHANTEJISX HA RUCKPETHLIX s/MeMeHTaX paseHcTno (3-40) MoxHO OGeCHeuHuTh
3a cueT PeryJHDODKH remepaTopa TOKa 6 M HaJJIeIKallero BHIGOPa €ro pexuMa
[18]. HeoGXOAIMO TOJILKO HMEThL B  BHNY, UTO JaiHbil METOA He rapaHTupyer
BEICOKYIO TEMIEPATYPHYIO H BpeMeHIylo cTabHannocTh Koadpuumnenta ocnabae-
pua cHu(AasnblX BXOAULIX HaNpsKeHHIl.

Kackaabl ¢ akTusnpiMn narpyskamu (puc. 3-17, a). Ionsa ysennvenns xoad)-
¢umuenrta yeuaeuns JIK w ynpomenns cTpyxrypst xoppexusn OY peancropnt
RI, R2 (pue. 3-22) wacro aamensiior axtisuoil narpysxoit (AH). Beencune ATl
He H3MelsicT Kauectsennyio cropony pagornt JIK npir enndasannx BXOAULIX CHI-
npanax. [ToaToMy BCe pamce TNOJYUCHIBIC BLIBOJBI OTHOCHTEGNLHO IIPCACHALILIX
poamoxkmoctell NI (pue. 3-22) coXpansior Cnolo CHIYLHTUIT RANNONO NOJKAACCA
CXeM.

B pesyantate nupeotpasopanus (3-34) ¢ yuerom Tunopnix snauennit napa-
merpos onementos K nerpyino nomyunts:

—1 —1 —1
Koc. ch = Koc. cd (5) + Koc. e (6)° (3'42)
rie
R+ Mg

h h —h EE
l+h21-7 ( 21-7722-1 22 2)

-1 -
KGe. g (5) = Prgg — Rygg +

»
Y
—1 22-6
Koc e ™ Ty, (ar.7hor.huse — hopghiyy ) -

Ecan napamerp g ; PaBel efHHKUE, TO H3 cpapHenlns shipakennit (3-42)
u (3-37) cnenyer, uro suadenus xosppuunenta K,. 4 (3-42) npakruuecku con-

nagaor ¢ atuM Kos(puumentom xas JI, “uMeiomero cHMMETpHUHLIT BHIXOJ.
UeM CHIILHEE TapaMerp fgy; OTMHYACTCS_OT EAIIHLEL, TeM COMbLIE CKABLIRACTCS

pausiune Ha Koadbduuuent ocaabacnus cHH(DA3HBIX BXOJHBIX lNanpsizkennii BLl-
xonuolt npopojaumocTu” noacxemsl 6 (puc.® 3-23). Ecan nmoxcxemsl /—2 HMCIOT
coBepuICH O " MACIUTHUNLIC fi-TapaMeTphl, TO HeOGXOJAUMBIM YCJOBHEM TNOJNYUCHHS
IOCTATOMHO GOALIIOro ocnafienuss CHHGA3ULIX CHLHAJIOB SIBJSCTCS DABCHCTBO
hg;7 = 1. DTo upcALABASCT MNOBHIeHIbIE TPeGOBANHSL K TOMHOCTH UCPCAANI
TOKa MOJACXeM aKTHBHONI narpyaku (raba. 3-3). .
Kackagw ¢ orpuuareabHoil o6patHoit csssuio (00C) no cuudasnouy cur-
nany. Oudpdepenunanvupe ycuaurean ¢ QOC noayunan WHPOKoE TLEUMCICGUHE
B noaynposonuukoneix OY{nepsoro u sroporo noxoaenwit |7, 18]. 110 cnocoGy
seenednn OOC sce K MOKHO pasieanTs Ha ABC oCHOBhbie rpyrusl. B ycunu-
Teastx nepsoli rpynnul curnan OOC nocrynaer 8 SMHTTCPHEIC UCTIH TPAHUIHCTOPOD
T1—T2 uepes’noxcxemy 6 (puc. 3-23). B ycnaurtensix BTOPOiH Ipynner nanpsxe-
une OOC 1, nopaercsa B uenb xosauaexroproro nuranns JIK. CyutecTByloT Takxe
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KacKafsl, coueraiomue n ceGe ocolenuocrit yeiureneii neppofl 1 nropoii rpyun

(puc. 3-26). -
Coraacno topmyne (3-31), must pacucta PesyALTHDPYIONCTo Ko e

ocnabeHHsT ABYXKACKAAUOLO YCHJINTCHAS HCOOXOXHMO NpeABAPITCHLITO  HaliTy

koagpdpuunentst Koe, cdy Knp. ey Ky . )
(pgﬁoém,eﬂuoe Bm)l:’nxeuuc 3-34) upu uckdawuennoil nepepave cuiasiorg

HanpsI)KEHHs] HAa BXOJ HOJCXEMLI NPHHIMACT Bl

Y

—_ —1 nHIX 6 —1

Kocl. ch Koc. cd (2) +— Koc. c (1)?
Y926

(3-43)

* + un (bu 01 -l bub:t Ol)
' ’
I— ng (dM -+ budlrt) }

My = Yy1.Cys5-1Cug! A

rre K. e (1) Koc cd () — cocrasasiomne  Koadduuuenra OK Ges oGpariuix
cBaselt (3-37). Ypasuenue (3-43) noxasnisaer, uto sBefenne OOC sKpHBANCHTHO
H3MEHEHIIO BLIXOJUION NPOBOAUMO-
cri “mopexemut 6 OK (puc. 3-29)
Ll
0T ¢C COGCTBCHIOrO 31AMCH ISl oag
RO ypouus gy = (). _I~I HLIMI
CJOBAMII, OTPHIGITCIALIAST OGP aTHas
COSI3L  YMCHLINACT  BAHSIIHC  ha
KO(PUIUICHT  ocaabuenis  TOALKe

e /‘t ONIOIT COCTARIIONCT  BLIP SR OUN!

. |Yesnx b e N p

12 il I,”J (3-37) — Ko, gy (y- TTpu eTom erve
]M g nenn, - nosnmnenst - goadupainienT:

OCJAGKENIIST 3ABUCHT OT TJyGunt

— 00C n Mmomer 6LITH ouwenreita n
f,,,_smlv, OPEACHBULIM  SHAMCIHHAM BLIX OJO]
e Ed NPOBOJIMOCTI Ipux o« B peayan

et T4

r3( P 4 s TaTe npeoGpagopannit (3-43) Mox-
Al 0O HaiTI:
R3 RS RE
—£2 Yomx 6 !na»oo ~
" R,
Puc.  3-26. ﬂfld)d,‘)epe}{ulja.nbﬂbll-l Kackan R | gy = buhgeo ) X
C OTpHUATENbHOH 06GpaTHON CBASHLIO MO CHH- Ry

tasHomMy curnaay
by + by byt oReRT! — by
Py + byhy L RyRT! hiie + bty RRT

Hast ynpowenus Beipaxenus (3-44) momomuM, uTO Kackagm YCHJIHTCAS!
XapaKTepPH3YIOTCS BEICOKOM CHMMeETpHefi (b, = I, Ry ® Ry). Torna

+ (hlz-l —hyg.p) (3-44)

’
= ~ "
Youix 6 Inc oo = Yppix 6 = g1 + g o (3-458)

W3 nmocnepunx cooTHOmeHmH ClenyeT Psi BaXKULIX BLIBOXOB., Bo-mepnuix,
BLIXORHA: P OBORHMOCTE Yppixg B 3aBHCHMOCTH OT I1y6risl OOC MeHseTes B npepc-

»
18X OT Y99.6 AO Ypyxe- 1aKiM 06pasoM, sBOgHTE OOC Aa1st MHHEMHIALIH COM HOKH-
Teas NpH xoapuuHenTe Ko"c’. cd (1) (3-43) uesrecoo6pasno ToabKo B TEX cnyuanx,
L
KOTAA Yoo 6 > hgg 1+ hgo0. B yeunurensx ¢ TPaJHLHOH HEIM BHIMONHEHHEM 110/~

126



y i
cxembt 6 (puC. 3-22) POBOJNMOCTDL Yo, g BECHMA (JlH3Ka K CyMMe napamMeTpos
1122_1 )i /122_2 (‘3-‘59)
Ma paccMotpenioro ci¢iyer, uTto GOJILIIOTO BLIHIPLILA MO YBEJIHUCHHIO
koaqprnncuta ocaadienns AK naunag OOC ne jaer. Hekaoucnue coctasasior
yCHNIUTEIH C MOJEBLIMH TPAIBHCTOPAMIL Ha BXOAC, TaK Kak Jist HHX 0OCLIMHO

*
BLIMONHACTCS HEPABEHCTBO Yoo g 1 flog.) - figg o
Bo-BropbiX, HE3aBHCHMO OT NOCTPOEHHS HoAcxeMul § npu rayGoxoit OOC
'
SKBHBAJENTHAT MPOBOLHMOCTb Yy, ¢ GMH3KAa K onTuMasibnoit (3-40). IToaTomy

npegenpHubL KO3((uuuent ocaabrenus cHHasHLIX BXOXULIX HaNpSIKEHHH CXeM
¢ ofpaTHoil CBSI3LIO paBell:

—1
Koe. e = Mgt —hygg 1 Briihgg. — Rypgfigp.or (3-46)

Cpapuenue Qopmys (3-46) u (3-37) noxaspiBacr, 4TO M3 COOTHOLICHHS AJIs
xoshduunenta ocaabrerua JK Ges o6paTHoil CBA3H HCKJIOYAGTCS CJaraemoe,
o6ycnoBiesHOC BLIXOZHON NPOBOJMMOCTLIO reneparopa toxa 6. OnHakKo Beaed-
crBue npeobjajalowiero BAHSHHST Ha Koc cp Pasbpoca mapaMerpoB ks H flyg
nogexeM [ ¥ 2, OWyTHMOTO yiAyumemis LaHHoOro xoagduuuenra ne naGiogaercs.

OrpuuaTenbuast ofpatnast CBfA3bL YMEHbiIaeT KO3(QHIHEHT npeolpasoBanHs
cundasznoro BXOAMNOTro 1AnpsKeNnHs B buixojnoe (3-35):

b 4big — bigd .
ut”ul u4 ,ul & Knp, . (3-47)
2 (bu4 -+ bubM)

JNannoe csoficrso K nepnoft rpynnnl sIBJSCTCS HIOTAA PCIMAIOULMM (axTo-
POM I IIOJILAY HX IPHMEHCHIIS B CXCMAX MHKPOdACKTPOILX OY. 310 0GB sCHsICTCS
rem, uwro tpausucroput JK wacro paGoraior B pemnme Mmukporoxon. Iloartomy
KOI(GQHIHENT YCIICHMSE NO HANPSIKCHIIO NEPBOro Kackaga maju. B raxnx ycuo-
BHSIX BIIOJIE OLPABAAILI CXCMOTEX NHUCCKIIE METOALI, YMelblaomue Koadpuuuenr
npeoGpagopauust Knp. cp-

CHIKGHHC BXOJHLIX NpoBofHMocTell Jaa cuudasnoro curuana Yoy, e 1v
Yox. e 2 (3-32) B cxemax JK ¢ obparuoii cpsabio necymeersento. s pacuera
STHX IPOBOANMOCTEH MOXHO BOCIIONIL3OBATLCS (popmysaamu (3-32), NONONKHB
B HHX y;2_6 & hgp |+ hogg-

Bropoit cnocot seegenist OOC ewe B MelbIuel cTenemn mopulmaeT Koaddu-
LHEHT ocJabJeHHst CHH(A3ULIX BXOLHBIX Hanpskeuuil Bxoxuoro xackaga. O606-
WeHHoe Bhipakenye (3-34) npu HcKMouenHoll nepefaye cuudasHOro CHrHana
B SMHTTEPHYIO HeNb (Yg.6 = 0) ¢ yuerom (3-33) n THNMOBLIX 3HAUEHHH Napamer-
pOB 3JEeMeHTOB coBnajaer ¢ Beipaxennem (3-37). CnepobaTenblo, ¢ TOYHOCTLIO
JI0 BEJIHUHH BTOPOrO NMOPSAKA MaJIOCTH MOXHO yTBepxKaaTh, uro K ¢ ray6oxok
OTPHUATENLHOA O6paTHOH CBSA3LIO MO NHTAHHIO KOJJIEKTOPHBIX ueneil TpaH3u-
ctopoB T/—T2 umeloT Takod ke Ko3()pUuueHT ocnabnenus cHHGasHLIX BXOAHBIX
nanpsixennit, uro u AK Ges OOC (puc. 3-22).

Otrrocurennno xoddgunuenta npeobpasoBauust Knpp, op (3-39) Heobxopumo
oTMETHTh, 4T0 HpH Beefenxi OOC BTOpLIM croco6oM Ol YMEHDLIUAGTCS, CHHXKASM
(Tg.lvglcaMbIM pausinue Broporo kackaga OY na obmuit Koa(pGHIHCHT ocaabaCHH S

-31):

Knp. cc])z (bu - 1)

Kup.ep @ 0,5 (b, — 1) (by1— byy) < Kpp. cp” (3-48)

ITocnennee o6CTOATENLCTBO HEOOXOMHMO YHUHMTRIBATH NPH PelIeHHH Bonpoca
o nenecooBpasnocts bBefenusi OOC, Peanysauus LK no cxeme ¢ OOC moxer
GBITH IOJE3Ha C TOUKM 3peHnst akomoMmnunoctn UK no morpeGaseMol MOUHOCTH,
YOPOLICHH I Henell yCTanOBACHUS H CTAGHIH3AUMM CTATHYCCKOTO PCHKHMA aKTHB-
HLIX 2JIEMEHTOD.

Kackapet co caepsmeit csaspio. Coraacuo ycragopupuiefics TE€PMHHOJOTHH
[7, 18], moy OK co caensimeil CBA3LIO NOUHMAIOT TAKHC KacKafbl, Yy KOTOpLIX
cunasnne BXOAlbIC HANPAKeHHs NMepegalorcsi 6e3 naMenenus Gpassl B KOJJIEK-
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TOPHYIO MM SMHTTepHYI0 menn Tpansuctopos TJ1, T2 JK. B coorsererni

¢ QyHKIHOHaNLHO cXeMoit (pic. 3-23) Bce kackannl, YAOBJICTBOPSIONLIE HTON

UPHSHAKY, MOMHO Da3JICNNTL Ha CAeLYIOUHE TPYNIbL. ITepnast rpynna — o1

AK, y xoropuix manpsixenne lg.g TOCTYIIAET HA BXOJ NOACXCMDI 7 4epes MHOL

nosocHukn 4—5 (puc. 3-23). Ilpumep mocrpoeHnst kackaga Aan mna pue. 3-27.
Bropas rpynna simouaer K co crepsteli CBSI3LIO IO eI IMETTCPHONO HITa-
HHUS TpaHsucropoB TUI, T2 (Cua = fo1.4 = 0, 7. ©. oTcyrersyer mepepata Bxoj-
HOro M BEIXOJHOrO cuH(asHbix Hanpsixenuit 0K B KOJUIRKTOPHLIE LEIH Tpansi-
cropoB 71, T2). das ycuanrenell pammoi FPYNOLL XapaxTepla npsmasi nepejana
HaNpAMEHHA Uy g HA BXOX NMOACXeMB 6. Tpernst rpynna — ato JIK ¢ tak naswi-
BaeMbIM «IITaBAIOIHM TTHTAHHEMY (ey3 =0, puc. 3~27). HK uerseproit (o156 = 0)
H naTolf (gg 4= 0) rpynn aeasores, no CymecTBy, Mopuduxanuel ycmaurencii
€O Crepsmeit CBASLIO MO HENH KOJIEKTOPHOTO MHTAHHS Tpaunsucropos 7Tf, T2.
Ocrosroe otnmune K (puc. 3-28, 3-31) cocTouT B TOM, uTO MAIST nepegavH CiH-
(dassoro curuana ma BXOR mopcxemsl 7 (6) y HHX HCIONL3YETCS OTpHIIATEAbHA S
o6paTHas cBA3b, OXBaTbIBAlOINAST NEPBHIH H BTOpOHl Kackapsl OV.

gl

r.z@* ‘@ T4
77

<

Uy

—@-£2
Puc. 3-27. ,E[MS})QJepeHuHanbﬂmi& Kackag Puc. 3-28. Cnoco6 Beesenus nxon-
CO caepstuiell CBA3BIO_NO MHTaHUIO HGIX  cHHMASHLIX  Hanpsoxennii
' B KOJJIEKTOPHYIO HENb TPAHIHCTO-
pos T,

Ilonaras B ypaBrenun (3-34) ¢, = Ya1.6 = 0, MOXHO IONYUHTE Crexyromee

BEIDAKEHHE ANA KoadduuHenTa ocnabienus CHH(AZHBIX BXOZHLIX HAMDSKEHHT
AK co creasimedt cBsiablo no menn KOJIJIEKTOPHOr0 NTHTAHH:

— -1 - — Y
Kocl. cp = (1 '_'“’1) Koc. cd(3) + Koclt chl(4) + Kocl. ed (1) 1+ '";f"x—“ y (3 49)
- 22-6

TS M1 Culualorg N Cusalogs Koe op 1y Koo, cp () w0, cip (4) OTIPEZE-
JICHE! B Bhpamenusx] (3-37), (3-38). Ecau nopcxempr 4—s (puc. 3-23) mocrpouts
TaXuM 06pasoM, uToGhl NPOMSBENEHNE HX KOO QHIKEHTOB NEPEAdUH N0 HANDSIKE-
HHIO (I;) OBLIO 6MH3KO K eXUHHIE, TO Kos(hduuHenT ochaabrenus Bo3spacraer,
! Yeaosmio py = 1 ¢ Tof MAH HHOK CTEIEHBIO TOUHOCTH YHOBJETBOPSIOT
PasnuiHble MOAHGHKALNN SMHTTEDHEIX H HCTOKOBBIX TIOBTOPHTEJEN Hanp IKeH s
[7, 18]. Mx Baxueitmuit NaPaMeTp — MOTPEIUHOCTE Mepenayn (I—py) — oBnumo
JIEXKAT B npexenax 10—3—10—5, Cref0BaTe b HO, NPH HCHONB3OBAHHY THIOBBLX
LOBTOPHUTENEH HampAKeHus B KaYeCTBE COBOKYNHOCTH MHOTONOJIOCHHKOB 4—35
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neppbIM CAATACMLIM B ypanneniit (3-49) Mmoo npenetpeun:

i By Ry,

Koc. cd = R1 "l“ Ru (R Y

2" bx. ch 237 Rlynx. e 1-3) +

Vix s
+ Koe.cp ([ 1+ —22). (3-50)

Y996
O6Luno  TPANIUCTOPLI BTOporo Kackaga (T8—T4, puc. 3-27) paGoraior
npH OTHOCHTEJBIIO GOJLINIIX SMHTTCPHLIX TOKAX. Kak caeicTsme 3TOTO, BXOJI-
HBIE TPOBOJHUMOCTH JUIST CHII)A3HLIX BXOANULIX HANpPSIKEHAR Y,

BX. cpl-3 " Ynx. ch2-3
nopcxembt 3 (pHC. 3-23) HAMIOro NpeBHINAIOT 3HaUeHHe napamerpa h,, TpaH3u-
CTOPOB  MEPBOTO  KACKANA (lggst & Vi cpla ¥ Maggar Yoy, cgos X fiogguq
> hogg.9): [MTosromy LK co crexsimei ¢BA3bI0 N0 MUTAaHHIO KOJIJIEKTOPHBIX Lemneit
tpanauctopoB 71, T2 naior, Kax MpaBHJO, He3HAUHTESbHOE yBeqnyeHHe Koah-
puunenta ocnabnenns. ITpenespunit KosdduuHeHT ocsabienns cunpasHbx
BXOAHGLIX HAMPMENuit, paBunit K e (1)» MONET OLITh MONYYEH NpPH YCAOBHH,
yro Bropoit kackax OY xapaxrepusyercs MajbMM 3HAYCHHSIMH IpOBOAMMOCTEI
1 cp1-3 1 Yo, cd2-3» T- € HMeeT auGo moJjieBhle TPAH3HCTOPLI HAa BXOJE, JIHGO
CAeNAUWYIO CBSSL 110 KOJMJIEKTOPHOMY MHTaHHIO Tpausucropos T8, T4. Sro —
opnH w3 nejpoctarkos K mnepsoil rpynmu. BTopoit HegocTaTOK 3akJIouaercst
B eAHHHYHON Nepenave cuua3HOro BXOAHOrO HANPSIKEHHS Ha BLIXOX IOK (3-35).
TMostomy BTOpPOIl Kackaj OV fosken HMeTh WHPOKHIL AHATIA30H HAMEHEHHS CHE~
(asHLIX BXOJHLIX NAUPSDKCHNIT #, KPOMe 3TOr0, HOCTATOYHO GOMDLILOI xo3cu-
unent ocaabaenust (3-31).

B JK wropoit rpyuns nanpsoxenne Ug TONACTCA B SMUTTEPHblE LENH

tpangucropon T1, T2 (puc. 3-27 ¢ yuyeroM CBs3H, MOKas3anuoil IITPHXOBOH JH-
nuell). OGo6LEeUOE BLIPANKCIIIC (3-34) B arom cayuae NPHHUMACT BHNI:

w
By + Ygo51+ Yox s
L]

—1 =1 —
Koc. eh ~ [\oc. cd (2) + Kocl. cd (1)? (3'51)

b22-6
TRe Mo = Cus9¥a1.63 Koc ety Koc. ep(z) COOTBETCTBYIOT BHpaxennio (3-37).
—1
UTo6ul YMENDLUIHTL COMHOXKHTENb IPH KOI(PHIHEHTe Koo ch(y B ypaBHe}:nu
(3-51), MOXKNO INOTPEGOBATL B3aHMHOLO COKPAIICHHS CJIATAEMBIX Bo H Yoot

. .
T. €. NOJIOXKHUTDL PABHLIMHI Wy 1 Y996+ 310 MOXKHO peasu30oBaThL, €CAM MOACXeMa

5 — yCHJMTENb C EIHHMIHLIM Kod(pPHIHENTOM nepefavyy 10  Hanp SIKEHHIO,

a nopcxemMa § — HBYXTOJIOCHHK. Koa(QHLHENT OCAA6MEHHST DI 3TOM HECKONBKO
NOBLIIAETCS: |
Y

Kocl. cd i Kocl. cd (2) + fx Z Kocl. ch ()* (3'52)

Y926
Taxum oGpasom, BBefenHe caepdmeil CBSI3H SKBHBAJEHTHO YMEHbLICUHIO
NPOBOIMMOCTH B 3MHUTTepHOMH nenu Tpausucropos T/, T2 K 6es o6paTHol CBA3U
1O YPOBHSI BXOJHOH NpPOBOAHMOCTH mnoAcXeMbl 5 (Ypgs). STO [M03BOJSET, BO-
NEPBBIX, UCMONB30BATL B KAYCCTBE NOACXEMEl 6 CPABHMUTEJILHO HU3KOOMHLIE PE3H-
CTOPEl, 8 BO-BTODLIX, HE TPEGYET MOCTPOGHHS CIOKHLIX TEHEPATOPOB TOKA AJH

MHIMMH3AUHH COCTaBJsIomelt 1('“0{ cd (1)
BXofubiM KacKagaMm ¢ «nuasaiomuM nutanem» (puc. 3-27) mpucymu Bce
0COGENHOCTH YCHAHMTENeH JABYX paHee pacCMOTPEHHBIX TPYII:

Hy+ Uppg+ ¥
—1 gl 1 2 22671 T px5 .
Koc. e ~ Koc. cd (4) + (1 - ”1) K oc. ¢ (3) + y. = Koc. ch (1)?
: 22-6
(3-53)

129



rae xoagpuunentsl Koo cp 1y Koc, cp(ay Koc.cp(ayr e Hg COOTRETCTRYIOT BHIPA-
sennsym (3-37), (3-38), (3-49), (3-51).

Jlng 3HAYHTENBHOTO MORBLIICHHS Koddepriinenra OCRAGICHI  HeoGXOMHMO,
yTo6E mapaMeTpn TmoxcxeMm 3, 4, 5, 6 (puc. 3-23) yAOBJICTBODSIII caaejly10im

YCAOBHIM:

Y 0.

L
pp=1, pg= —UYgg Yixs = 0, Y. e 1.3 77 P onxegy 2.3
Crpyxrypa OK uerseproii rpymmul (puc. 3-28) HOJUOCTLIO COOTRETCTBYCT
0606eHHOH cxeme (puc. 3-23), ecau B Hell HCRMOUHTL NEPCAATY cinihasiioro
BXOJAHOTO CHIHajJa B 3MuTTepliylo uenb. Tounmii ananns cwvoftern JIK Momer
6ITb BBITIOJHEH Ha OCHOBE BhIpawenuit (3-34) — (3-30). Bsecre ¢ Tem g npax-
‘THYECKHX DA4CYETOB YyKOGHee BOCMOAL3OBATLCS NPHOIKCHULIMII COOTHONICH-

»
M, noaydenusiMu mpu yenosuax Kpp g = L Ky & Ky, ¢, = 1t

—1 ~ —1 —1 _gr—1 N Bx b
Kol o ® (1— 1a) Koo co 3 F Koo e o) T Koeocareny | 1 e ) (3-54)
= &o1-40u5-2 (3-55)

I— 20“5.10“319'21.4

B pupaxenun (3-54) ucnospayiorest kosqpuimnentit Koo on gy Ko, ey
K. e (4)r OTPENCICHHLIC COOTHOIICHISIMI (3-37) 1 (3-38). Upn smGope sapas
METPOB CXEMLI TAKMM 00pasoM, uToGLl KOIMDUICHT Jg DABHSJC i,
B 3HAYHTENLHOH Mepe ocaabasterest BMMSIIIC HapaMCTPOR BXOAILX TPAI3ICTODO
Ha KO3QOHUHeHT ochaabaenus cHHBA3HLIX BXOANUBIX 1AM psizReuit.

B CBSI3M ¢ 3THM COCTaBJSION(HE BLIPAMKCHHS (3-55) JOJOKULL YJIOBACTBOP ST
ONHOII M3 TPexX CHCTEM HCPABENCTB:

€us5-1 L0 €51 >0,
Cy5.0>0, €u5-0<0,
o= (3-56) o> )
801.4>0, 814 <0,
| €a14Custust | > 1, | BaraCugtusa | > 1
Cuso Capt = — 2 Cu5.203 Caer = — %
Cy5. > 0,
Cus-g > 0,
‘c,3< 0,
(3-58)
€14 <0,
|g2l-4cu3cu5-l l > 1
Cus-2fa3 Capel = — 2. J




JIonomTeALILIMIE YOTOBISIMIT 3HaAHTEILHOIO  yucaeinis Koapguierra
ocaagaend JUK MeTnepToit rpyniL sinasoTest CIC/AYIOUME HEp ANCH TR

Yoo
e VO nio
ynx 5 } -

el *
< Yo

nx.cd 5 -+
1 —26,5.1C438014 (3-59)

7 i~ <
Vixoed 18% Vg, e 0.8 K gy & Mg o

»*

rae Yo ch 5 Y x5 — DXOjIBIe NPOBOAHMOCTH Aas cundasuux u xuddepeHuu-
aJibHEIX COCTABJSIOIIX THAUPSDKCHHI ma BXopax nogexemsl § (puc. 3-23).

[leppoe H3 coornouennit (3-59) moxasuisaer, uro nogcxema 5 He AOJKHA
CHJIbHO IYIITHPOBATH BHIXOJHOE CONPOTHBJCHHE reHeparopa TOKa B AMHTTepHOH
nenu rpansucropon T1, T2 JIK. Bropoe — HaxnaJLIBaeT OrPaHHYEHHS HA CXeM-
Hylo peainsaliio BTOPoro xackaga OY, BXORmbie COMpOTHBAEHHA Has cuudas-
HBIX nanpsyKeHnil KOTOPOro cienyer BLIGNPAaTh AOCTATOUHO GOMNBIIHMH.

2+ £1

R Uy —— +£1

p

B—£2 A—E2

Puc. 3-29. Inddepenunanvusii xac- Puc. 3-30. SroHOMHUHBIE IHpQepeH-

Kajy ¢ TOBBIUCHHLIM KO3((HINEHTOM LHANLHGI Kackaj ¢ Goxpmm ocyial-

ocaabaennst cundaszpbX BXOAULIX Ha-  JEeHHeM CHH(A3HHX BXOAUMX Hamps-
np sKeHn WKeHHH

Cuutes cxem JK wersepToit rpynmsl CBOJMTCS K BHOOPY mapaMeTpoB MOJ-
cxeM 3, 4, 5 (puc. 3-23), yAOBJIETBODAIOWHX OJHOH H3 TPeX CHCTEM orpaHuueHuil,
npeacTaBacHILX Bhpaxenusmn (3-56) — (3-58). B cBSI3® ¢ TeM, YTO YHCJO IMOA-
XOASHX TOACXCM BEJIHKO, MOXKHO CHITE3HPOBAThL YCHJIHTENH C UIHPOKHMM CICK-
TPOM TEXHHUCCKIIX XapaxTcpucTuk. Ha puc. 3-28, 3-29, 3-30 moka3aHB! CXeMbl,
WILTIOCTPHpYIOUIIC NPUHUHTL rmocrpoenud Takux JK.

Tpausncropn T5—T6 JK (puc. 3-28) ofecrievpalor yCHJEHHE MO MeTae
OTPHUATENBLION 0GPATHOI CBSI3H, KOTOpas CTaGHAM3MPYET HANPSIKEHHS KOJJIeK-
TOp — Gasa TpanancTopo T/—T2 B WHPOKOM AHANA30HE H3MEHEHHST HampsKe-
HESL Uop py = Ugge Ecnn cundpasusie BXOAHLIE HANpPKEHHS HMEIOT OTPHIATeN b
HYIO MOJISIPHOCT, TO KOJAJNEKTOPHbIE TOKH TPAHIUCTOPOD T5—T6 yBennynBaloTCs.
ITaxenne nanpsikenus na peaucrope R4 pospacraer. B pesysnraTe pasHHua Mex-
LY NPHPAUICHITSAMI HATPSIKCHHI Uy g H g CBEJETCA K MHHUMYMY, H, CENOBATEN b
o, craTuueckuft pexxum Tpamsucropos T'/—T2 M0 HANDSMKEHHIO KOMJIEKTOP —
6232 He HaMCUHTCA. IIPH MOJNOXHTENBHOfl MOMAPHOCTH CHH(DASHBIX BXOXHBIX
Hanpmxenuit Tpansucrops T§—T6 nopsamupaiorcs. AT0 NPHUBOZMT K IOJOKH-
TeJLHOMY NpPHPAMCHKIO HANPSIKEHHS o ,. Pesucrop R3 onpepensier craTHyc-
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. . ceana 0 e 0 - .
CKMil DEXHM TPAH3HCTOPOD BXOMnOro kackaja: Uypp = Ugp,= Ryl |

0 0 o anetona 2 e oS Hd e
4 Ugp 54 Uy ¢ Conporusaenie pesicropa R4 puGupacres, I“IL\()]L/I . ;
ZAUIOro ANanasond H3MCHEHHS CHHOAZHLIX BXOABLIX HAUPSKCHIT NOMOMKIITC L=
HOIl moasipHOCTH, € OANOIl _cTOponL;, It 3ajalinoro rToka Gasul (1%5) TR

sucropa 75 — c apyroii:
<E;—R,Iy—0,5R Iy — Uk (3-60)

ujc_lx BX max
- ~ J9 -6
RyV(Ey—Ukg 1 —0,5R,1)) (14 hy g.5) = 155<<(0,1—0,2) Ip»  (3-61)

Ecau Tpansucrop T5 umeer nefonpmoll xoapduuuent ycHieHHs mo TOKY
(ho16.5 + l)"l = 5 + 20, TO CONpOTHBJCHHEe pe3sncropa R4 cieayer BuIGHPaTh
B COOTBeTCTBHH ¢ ¢opmyuoit (3-61). TIpu 3ToM NMpefBapHTENbLHO MEXIY yaJsioM 3
n pesucropamu RI—R2 BkJoyaeTcs] IMHTTepHHIH nosroputens (puc. 3-28).

OuespsHo, B KauecTBe nojcxemnd (puc. 3-23) B YCHJIHTEASX pacCMaTpHBAECMOTO
B THIIZ MOT'YT HCIIONB3OBATBHCA H ApYTHE Kac-
KaJbl, He HHBEPTUDPYIOUHe (Da3y HaNpsIHLeIIs.
Iopcxema cpasuenus § OK (puc. 3-28)
puimojiena wa rpansucropax T5—-TE. Lo
XapaKTePICTHRII CBS3albl C mapaMeTpann
anemenron K caeayomum oGpasom:

~ ~ —1
Cus1 & —Cu5g ™ — Ry (g5 yygos) ™5

-
Yox 5 = Noggs-i- Ry (l +hig6.5)

YunTeipas, uTO JUIs PACCMaTpHBACMOLrG
Kackana c¢,3 x 0,5, gy 4 = 1, Momno no-
JYUHTH .

p3' = 1 (hyes +hipee) Ry v 1.
(3-63)

[Moxcrapnas soipaxenue (3-63) B op-
Puc. 3-31. Cnoco6 BBesenns 06~  myny (3-54), MOIKHO ONpeiesuTs Koah(pIiiim-
PaTHOl CBA3H B SMUTTEPHYW  €HT ocjabieHHs CHHGA3HBIX BXOANLIX Ia-
Uenb Tpausucropos T1, T2 gud- npaxenuii xackama (puc. 3-28)
(epeHunaNbHOrO Kackana Ocuosuas ocoGennocers OK (puc. 3-29)
COCTOMT B TOM, YTO  JJIS  YBeJHUCIIs
KoaduumenTa ocnabnenus ero BTOpoll Kackaj BBITIOJHEH IO CXEME CO CJIeLsI el
cBa3pio. [lofcxema 4, peannsosaunnas na Tpausuctrope 77, oGeCneuHBACT YCIi-
JieHHe no neriae obpaTHOH CBSI3H B HeCKOALKO Thicsy. [loatoMy B ypaBuemi
(3-54) MOXHO NMOMOKHTB g = |, YV ¢ = flogsg. CTaTHUECKHIl PCXHM TPaHai(-
cTopoB T/—T2 o HaNpAX eHHIO KOJUIeKTOp — 6a3a, TaK e KaK H B CXeme, TIpi-
BeleHHOH na puc. 3-28, ompejessieTcss CONMpPOTHBJGHHEM pesucropa RS, Kou-
JIEKTOPHBIH TOK Tpausucropa T8 paBem ToKy remepatopa I'TI1. Ilns nosbilel s
SKOHOMHYHOCTH KacKaja 3a cuer uepesefienust 78 B MuKpopexum xuox JI1 1e-
J1ecoo6pasHO 3aMeRHTh BhICOXOOMHEIM (30—60 xOwm) pesucropom. 3amerim,
4TO moACcXeMa 4 MOXKeT GHITb peasH30BaHa Ha §ase MHOIMX APYFHX YCHJIHTENDLIILIX
KaCKajoB, HHBEPTHDPYIOWXX a3y HaNpsIKEHHS.
B ycuautene (puc. 3-30) BTopofl KackaX BHITOJHSACT Psiji AOMOJIHTCH LILIX
GYHKUHH: OCYWECTBJAET BhiJeeHWe CHH(DA3HOIO HANpPAXKEHUHT Ug (pue. 3-23)
M YCHIMBA2eT DA3HOCTh MEXAY HANDPSIKEHHAMH g H iy TaKOE COBMEINCIIHC

GYHKIUH B OjHOH mOACXeME NO3BOJHIO MOBBICHTL KOS(QUUHEHT OCAaGaeIn I
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cunasHpIX BXOLULIX MANPSKCIUIT KacKaia, YOPOCTHTEL ¢XeMY, MINIIMHSIIPOBATL
MOLUTOCTL, TOTPEOJISIEMYIo M OT HCTOIHIKOB NITANIL.

[pumep nocrpoense JUC waroii rpyuint (fyyq = 0, pne. 3-23) npusesen
na puc. 331 B janunom gackaue CHPHAN DACCOTMACOBAIIILT MCKAY [TaiTpsiKe-
HHAMIL (g 11 2o BOACTCST B OMITTCPUYIO BEID TRAUSICTOPOB 71, T2 (nopcxema 0,
puc. 3-23). Komegropunit Tox rpanancropa 76 npuGnuxenno pasen Toxy /..
Sror penM TPAIINICTOPA T6 yeTauaBJauBacTest OTPHILATCALION 06paTHOll CBII3LIO
mo cuuasnomy curnany. Lean NAnpsuRCHNE dy g TOJywaer OpUpauiciine, To
Ko aeKkTOp ULl TOK Tpausuctopa 75 u3MCHsiercsl. YBeJinicHue MAH yMEHbLIUICHHE
KOJJIeKTOPHOIO ToKa Tpausucropa 76 BLI3LIBAET N3MCUECHHC HANPSIKEHIS 1y
Ias Toro uTOGLL NpHpameHnue 9TOTO TOKa B YCTANOBUBLIEMCS PEXKHME GLLIO
He3HauHTeJABLIBIM, BRIXOJHYIO MPOBOAHMOCTL reuepatopa Ttoxa [ T2 (gTQl,}) I

2
BXOAHbIE MPOBOJIIMOCTIL Vo oo 1 Yox. e 0-3 BTOPOTO Kackaja ciepyer BBIGH-
path oCTaTrouno Mansini. ITocKombKy npousseicune (I Iy) Ry nocrosnno,

s 2
R1 R2

] o

Lo ey .
||#r "2
3

]> . -

| T

‘] EE I7 T
' Dl.f I {)7"

h - :

5

(
T =@ O

Ti» . u
[”.* » { l/.r.,l T S— I &3
. O— (/;l . ‘ 14
= [ E Un.g'Us il_flll
e T
& —£2
Puc. 3-32. OGoGmerpas cXxema Puc. 3-33. Kacxonubiit qudppepenunani-
KAaCKOJHBIX nuddepenunagbHLIX Hbll KacKax ¢ MOBTODHTEJCM HallpsKe-

KacKkanos 183874

rpausucropsl T1—T2 paGoraioT 0P HAOPSKEHHAX KoJnexTop — Gasa, e
3aBHCAMHX OT CHI(A3NEX BXORHBIX Hanpsokenuil. Cneposarensno, mo CBOHM
BO3MOKHOCTSIM Kackansl maToil rpynnst Gausku x K co cacasueil cBs3bio no
LenH KOMSKTOPHOTO Nufamus Tpausucropos. IIpn rayGokoit oBpaTHoil cBsan
KOSQOUIICHT OCJaafuenis OMpe/eseTes CAeIYIOUIIM BLIPAKEHIEM:

—~1
- — 8224

Kocl. ¢ = Kocl. ch@ T T Kocl. ch (1)? (3'64)

Yoo6

rre K. e (1) Koc. ofpqy COOTBETCTBYIOT COOTHOLICHHSM (3-37), (3-38).

Kackouubie Bxopnpie Kackansl. Ofoluiennas cXema KacKOANLIX AKX npuse-
nena na puc. 3-32. B xauecTne nopcxem [—4 06LINHIO NPHMEHIOTCS OXIINOMHEE
MoNepble HJM GHIONApHLIE TPAaU3HCTOPL, @ MIOTfa —— GoJee CHOMHLIC —LEnH
(ra6a. 3-5). TToycxema § CaysKHT A5t YCTAUOBJCHHS CTATHUECKOIO DEIKHMA Tpall-
ancropon JK 1o HampsiKeIHIO KOMIERTop — Gaaa. B yeunutengx co cuaeasueit
CBA3LI0 OMA, KPOME TOrO, OCYINECTRJSCT XICpejauy WATPSMCHUA Uyg N Heg py
B Lenb KOJJICKTOPHOro mMuTanus nopcxem I—2. TIpu g5, == tg.aftigq = 1 na-
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NPSIKEHHE MEKAY Y3HAMH [—2 HaiHbIX TOICKEM OCTACTCS HOCTOSIILIM B I POKOM
auanazonc uamenenns cundasioro curnada na nxomax JIK. Kax caencrsne,
pasdpoc nX fi-mapamerpon fipy 1 liay B TOPAZA0 Menmmeit crenenn panser L]
Ko3gpHuNeHT ocaabienus., TPajHUHOUILIC BAPLAITH BLITOMICHIISE joge NeMbl &
COCTOSIT B HCHONLIOBAINH IMITTCPULIX WAl HCTORKODBLIX HOBTOPUTCNC manp sizie-
Hns (puc. 3-32). Illrpoxoe mpumenenue B MuxpoMontunix OY Moryr majiti no-
BTOPHTEJIH, IIOCTPOEHHLIE IO CXEMaM ¢ TIy6oKoil oTPpHIATCALUoll 0GpaTHoll CBSISLIO

(puc. 3-33).
Koadduuuent ocaabrenna cuudasnblX BXOAHLIX namp:reurit JIK ¢ cna-

MeTPHYHBIM BhIXogoM (puc. 3-32) ompepensercs Qopmydoii:

— — —1 -1
Kocl. cp & (1 - “4) Kocl. cd (2) - [(OC.'C(b 7 + !‘L'!KOC. ¢ (8)? (3-65)

TRE Wy = G500

Yoo.

—1 22-6

Koe.co = RLR. (P11.hor-oho1.4 Ry — hyyghorahigy 5Ry)s
B+

—1
Koc. cp &) = Moifia.s — Mgohigs + R+ R (hag.3Ry — hop 4Ry +
2

+ hgralig ahos.oRo — oy 3lyg.ghge 1 Ry )

E ]
Yo0.6 ="Y96+ Yox 5°
B Beipaxennu (3-65) ¢, —*Koacprpuuuem MEPCAAMH [0 1anpSIKCIIIO
nogcxemer § (puc. 3-28); Y . 5 Yopg — DXOAHAS W BLIXOAIAH [IPOBOJUIMOCTI
noacxeMsl § u reneparopa toxa I'T coorpercrnemno; K. cp(z) COOTBETCTBYET

cooTHoweHuwo (3-37).
Ilpn yenoBuH cygo = | HAMHOTO yMEHBLIAGTCS BJISIIHC lta KoadQILHeIrT

ocnabieHust CHH()AIHEIX BXORHBIX Hanpsuxenmit pasGpoca li-mapamerpos 1roj-
cxem I, 2, HO BMeCTe C TEM MOJIYEPKHBAETCS BJIHSANHC Ha AAINNLl Koadduitenr
BEIXOIHBIX NIPOBOAMMOCTEH nmoncxem 3, 4 (pmc. 3-32). IToaromy B kauecrse mop-
cxeM 3—4 XesaTelbHO HCNOJNb30BATH AKTHBILIC 3JEMEHTHE! C MaJbIMI 3HAUCHMU-
SMH TlapaMetpa lg,, a Taxkke MX KoMmO6uHaumu (taba. 3-5). '
Ecnn BMecto pesucropos R, R2 (puc. 3-32) BKAIOYACTCS AKTHBHASN Harpys-

ka (puc. 3-17, 6), TO
Kot oo = (1= 1) Kol o 0+ Kot e 10y -+ 14K 50 cd (1)
rue
Kooreg @ = Rigq — hipg + Ag (Ayy + hirg) (Boraftons — hog.1higrghor.7 )
Koo ep 10y = Agbans (Mrrhorofiors —hiLotaraforgliany )
Ko cd (1 = A3 (hll-l +h11-2) (”22-3h21-7“‘ h22-4)v Ag= (1 + /'21-7)—1’

hoyy = 1 — h-napaMeTp NOACXEMBl aKTHBHON Harpysxu (Tabm. 3-5).

B ornmume or tumosuix HK (puc. 3-22) ycmanrenn co caegsuiell cmpsizbio
N0 KOJJIEKTOPHOMY MUTARMIO HMEIOT CDABHUTENBHO Majiylo BXOJNYIO MPOBOJI-
MOCTh it CHH(a3HHWX HanmpsuxkeHuit (3-32). Tak, aas cxemul Ha puc. 3-32

Rio.o—h
Yoxoep 1= (1 —By) hopr + [(1 ‘““4)*“-!- 0,5y 14-4
11+ hyyg 2] (14 21.1):

_ ' Rig. —hiog '
, YBX. e 9= (1 —_ !,L4) h22_2 + (—hl——l 1‘_+' h_u R ) (1 - p’4) _[— 0:5.‘/22_6 (I —}— h21_2).
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[Ipu yCAOBHIL |y == I pxopnnte conporusaenua Rpy. ep1r Rox.ep 2 MOTYT
gocTHraTh COTEH MCTaoM, uTo BecbMa BAzKHO WP NPOCKTHPOBANME BLICOKOKA-
qecTBERHLIX TOBTOPHTENICH 11anpasKeIus.

3.4, TemnepartypHeld apeid A gepeHymanbibix Kackagos

Bxoaublc Kackaipl cospemcinix OY oTanuaoTcsl Apyr oT Apyra
rocTpPOCHHCM BXOJURIX Iencil, MojCcXeM HArpY3KH, ICHEpaTopoB TOKa
i 7. A Jast Toro 4tolul owennth Apeiid JK nesasicHMo oT KOHKpPET-
HbIX OCOOCHHOCTEll KaxIoli H3 ero MOACXEM, MOCJe/HHE MOXHO Mpef-
cTaBuTb B BHJAC aBTOHOMHLIX MHOTOMOJNIOCHHKOB. Torfa u3MeHeHue
CTpyKTypbl J11000H 13 noficxem [K NpUBEJET K TOMY HJIM HHOMY M3Me-
HeHuo ee aBTOHOMHLIX IapaMeTpoB, a OOUle BeIPaKeHUs AJisi COCTaB-
nsoux gpefida IK coxpansioT cBoil BHA. DT0 ynpoulaeT cpaBHH-
TeNBHYI0 XapaKTEePHCTHKY
pasnuUYHBIX KAacKajoB 1o Uy
Apedidy.

Ilop JCHCTBHEM TeM-
nepatypel Y Omnoasp-
HOTO TpPaH3UCTOPa Meus-
1oTcs  CJeRylolHe napa-
meTpel;  oOpaTuuii  ToK
KOJJIEKTOPIIOrO 1cpexofa
Ico, HanpspKenue amur-  Pue. 3-34 K onpegeseniio AnTOHOMHLIX napa-
Tep —_ 6333 [J:_)],3 v MCTPOB GIIII()JIHPU()I‘O Tpansneropa
cTaTHUeCKHil K03(pH-

I{eHT YCHJIeHIA MO ToKy B cxeme ¢ oCmeil 6asoil o, Ecan tpan-
3HCTOP — aBTOHOMHLI{I TPEXITOJNIOCHHK — OMHCATh CHCTeMmoll A-mapa-
METPOB, TO GI'O YPaBHEHHS HMEIOT CJIEGAYIOUIHI BH:

Uy = fyyiy + Ryotty -+ €5,
Iy = hgyiy 4 golis - jiy
oU,

. or
ey, = AT, =—2. AT,
h aT In aT

e

Ui, Uy

(3-66)

rae U, [, — YpPOBHH BXOIHOrO HANpSIKEHHA M BBEIXOXHOTO TOKa

_Ha Mosiocax TPAH3UCTOpa; Uy, Uy, by, by — NPHPANIEHUA HaNpsKeHHH

H TOKOB OTHOCHTEJILHO KOOPIHHAT CTATHYECKOTO PeXHMa TpaH3ucropa
0 0 0 0 .

UI, Ui}: 11, 1‘.7.-

s ypasuenuit (3-66) cienyer, yTo NpM BKJIIOUEHHH TpaH3HCTOpa
THNA n—p—7 No cXxeme ¢ ofwelt Gasod (U, = —Usg, [4=1Ig)
ABTOHOMHBIM MNapaMeTp e, €CThb He YTO HHOe, KaK TeMmeparypHoe
uaMenenye Hanpsokenuss Usg npu (QUKCHPOBAHHOM TOKe 3MHTTepa
H NPU MOCTOSHHOM HanpsiAeHUH KoJiekTop — 6asza (puc. 3-34).
C Ipyro#l cTOpOHBI, MAPaMETP J,; XapaKTCPH3yeT CMELleHHe BbIXOA-
HEIX XapaKTePHCTHK TPAH3HCTOPA NOJ AeHCTBHEM TeMrepaTypsl. ¥ Bbl-
COKOKa4yeCTBEHHLIX KPEMHIIEBEIX TPaH3UCTOPOB THIA A-—p—7 Tapa-
METPHI €,4 H j,s CBASAHLI C KOOPAHHATAMH CTATHYECKOTO PEXHMA Clie-
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AYIOLMMH COOTHOILUGCHHAMMU:
0

Usp—USs  x o ‘
e~ — T2 AT~ —0 T30 AT, (3-67)
AT 0 T
Iy = 15 = const,
UKB ='U?\-B=const
Al kalg (l - acT) a0
he =~ —;% AT = A]I(O—'———TT__ /\Ty (3"()b

13 = ]g = const,

[
UKB = UKB = const

rie ky =1+ 2; Uy = 1,2 B; T°— nHauanbHas TeMIeparypa I
wkane KenbBuHa.

TemnepatypHbiii CIBHT BXOHLIX XapaKTEPHCTHK TPANBHCTOPA MOYTE
MUHEMHO B8aBHCHT OT aGCOMIOTHEIX SHAYEHHIl HAIPSIKCHHS MEXLY
SMUTTEPOM ¥ Gasoii. ABTOHOMHbIE mapaMeTphl €, 11 &, ., ABYX Tpall-
BHCTOPOB OyAyT TeM MeHEe DA3NHMuaThCs, UeM OJINIKE BHAYEHIST HX
HanpsukeHn#t Uy npn sanausof temnepatype. IlpaxTiuecku npu
PaBEHCTBE STHX HaNpPsXKEHHE Bcerja HMEETCS IICKOTOpasi pasiiia
MEKIY BHAUEHUAMH NAPAMETPOB €, M €, ., OOyCJOBJICHHAs a(]eK-
TAMH BTOpOTO IOpsilKa Majoctd. ITocieamme He YUIITLIBAIICH NI
BeIBOZle hopmyn (3-67), (3-68).

ABTOHOMHBI NapaMETp j, CYLIECTBEHHO 3ABHCHT OT BLIGOpA pabo-
yell TOUKH TpamaucTopa. C yMeHbIIGHHEM SMHTTCPIIOrO TOKa aGeo-
JIOTHbIE BHAYEHHs Mapamerpa j,¢ yMmeHblialorcs. Uem GoJplie cTaTi-
YeCKHH KOS(QHIHEHT YCHIEHHS 110 TOKY TPaH3HCTOPA B CXeMe ¢ o0IUM
SMHTTEPOM, TeM MeHbIUe aGCOJIOTHOE CMEIIEHHE ero BLIXOANLIX Xapak-
TEPHCTUK. Bpibop THma TpaHsMCTOpOB M MX CTATHYECKOrO pexHMA
OKa3blBaeT Gosipllioe BIHSIHWE Ha mokasatenu K mo TeMNepaTypHoMy
Apefcy.

Ilpu pacuere aBTOHOMHEIX mapameTpoB € N Jpg TPAH3HCTOPOB
TANA p—n—p HEOOXOJMMO WSMEHHTb Ha oGpaTible 3HAKH B NPABLIX
yactsix Qopmya, (3-67), (3-68).

IlosteBo# TpaHSHCTOp NPH BRIIOYEHHH O CXeME ¢ OGILINM 3aTBO-
PoM TakxKe MOMKeT OblTb ONuCcaH ypaBHeHusiMi (3-66).

Herpynno nokasats [7], uro aBTomoMmLIE napaMeTpbl TOJICBOrO
TPAH3HCTOPA C n-KaHANOM. BHIVIAJAT CHELYIOWAM OGpasoM:

Al'Im/I ‘/ IOC
= AT ~ —_
s AT T=K;I|1 T, AT,

— /0
I" = I, = const,

ch = U%s = const
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Alg

j/.'S = AT ATQ“ [XI:;,

I, = l?l == const, ! (3-69)

UCI} i= U?‘,g == const

rae Ic, [ — ToKi croka u mneroxa; Uy, Uss — Hanps:KeHus sa-

) o0 gD
TBOp — HCTOK M CTOK —— 3atBOp; [¢, Iy, Uls — KOOpJMHATHl  Ha-

4aJlbHOro CTATHUECKOTO PENKIMA MOJIECBOTO TPpaH3ucTopa; /e, — TOK
CTOKa, COOTBCTCTBYIOUIHII PEXIMY C HYJIEBLIM TEMIEPATYPHLIM K03()-
¢uuuenToM USMEHCHUS HANpPSIKEHHs 8aTBOP — HCTOK [7]; Alz —
TeMIepaTypPHOE HM3MEHEHHE TOoKa 3aTBopa; K, ~ —2,2 MB/K.

Tabauya 3-6
ABTOHOMHBIE NAPAMETPHI BXOJHBIX MOJNCXEM

Cxema e j/l

2

4

]

n
i @Qk)f et e Prigadaca | nget T (L hgrgr) ngen
]

T -
eh6e1 = MogiChae -+ In6-1 7 hogee (Ena-2 + expe1)

+ hyg6.18p5.1

]

[omexempr K comepkar, Kak MNpaBHJIO, HECKOAbKO AKTHBHBIX
SAEMEHTOB, KaMIblii H3 KOTOPHIX XapaKTepPH3YeTCsl HHIMBHAYANBHEIMH
ceoiicTBaMu. B Tabn1. 3-6, 3-7 npuselens GpopmyJIsl s pacyeTa 5KBH-
BaJEHTHBIX aBTOHOMHEIX NMAPAMETPOB HeKoTopnix nopcxeM K, momy-
YEeHHbIE HA OCHOBaMHH ypaBHeHHH (3-66).

Pacnonaras nraunnivu o sHaueHHSX aBTOHOMHBIX MAPAMETPOB BCEX
TOACXeM KACKaJid, MOXKIIO HaliTH TeMIICPATyPHLIC NPHPALIEHHS 5. . C.
ememenust (AE,,) 1 BXOZHLIX TOKOB (A/gyq, Al,,). das K ¢ aKTHB-
HOIl Harpyskoii (puc. 3-35)

&
1. .
»_@Q‘g ehg-1 161 (Thot = ng2) | Fnoet — (L4 harsay) nsea
y
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Tubauya 3.7

ApTOHOMHBIE napameTpbt HOJCXCM AKTHBHON WaArpyskn

CxemMa en j/

Tw
& ; TR T
T. Q}, - (] 7 [ — B
3()")_] > 7 —epg.3 — Mig-ainca e ped ;

My

t

Ak
T%E/
70(% gj} 1.-', , Dnea  dneen)

G- T Chan Chict Cnia

e e ———ent

Iy

T3 q 74

™ h5.3 " €65

Mgty 0 b ;
L+ hgy (]h-z ROTR/NES ]IL-S) ““

I D T hy b e oL Pigy = Ry gltyy
1+h21_3 21-37722-1 h-3 l"l“ ’121-3 0

AECM =l 6y +

(3-70)

Al & —f,,+0,5 (1 +hzx-1) Iyt AREQM )
X
. . AE

Al y = —J,+05 (l‘l‘hm-z) ]o_"‘RB;M )
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rie €, I p V) antonomime (Heawtotominge)  napamerpnr -t
MOACKCMUI KACKIE, fy  TCMICDATY PHOC npipaienne 1oka £y, Ry =
~ (/l“r,.l |- /’1_}.3-:)/(1 1 /1._”6.1) BXOMIOC CONPOTHRACIIE Kackaia.

B jadbUciiieM Juit  yupouemsh ueviisa OyjeM  cHlTath, 4To
nogexempl 1 -2 oimounnie  Ounonspauie  rpansucropsl.  Torya
€y = Gyt In 7 Ingo M Mg Ry =y,

ersfmm ABTOHOMITBIX n;npzmchpOB Cor U Cgmr Jngr 1 g
na gpeip 2. J. c. ementenist JIK n3aumuno xommencupyeres. Cre-
MeHb KOMICHCALILT f, o, lljm?_u BABHCUT OT Koaduirnenra nepefauu
Ao TOKY [MOJCXCMLI AKTIBHOI 1IArpysKn
By, Yem suadnrenvuelt pamumii napa- L

MeTp OTJIHUAETCST OT eAIHILDI, TCM CYIICCT- l]m .
BeHHee NMOAYEP KIIBACTCS BIIISTHIE Ha JIPCiig) Q l‘J

=

E,,, ORHOT'O 113 TPAN3ICTOPOB T1 s T2, ,;]W_ ___{»M
[pu coBepuIeHO HACHTIMILIX TPaUSICTO- ’ _I -
pax KacKala HCOOXOMUMDIM YCJIOBICA M- o '“m~~~-],~, forsod
HuMusall - cocranpssomeil apefida, ofy- | RS

{ n

b, 2y e

caopnentoit  emeutennem  nx  nuxommix () s [ H (D’\'
M VI . T [ ‘ P

XapaKkTepUCTIR,  SIWBICTeS  papenetso | ’ \[

By g1 JLnst nonioit BaumMuoil KoMen- o 1/;,5.' s
i ,
camil €y 1 g I[hllIJll(.l()[)‘l‘J Ty -T2 e
JOJDKHEL  HIMCTHL  MIITUMANLILIT - pas6poc [”fl N

- HanmpsuKCINIsL  aMITTep - OGasa. Loz
Cymeersenuoe  mumsiie - ppeith e Jgpepenia o
9. A €. CMCMCHIBE - KaCKall  OKA- i gackan ¢ agrnsuof na-
8bIBAET  ABTOHOMHDBHT — mapamerp  j, . rpyaKofi
moicxeMnl  AKTHBHOI  narpysxi.  Jlas

YMeHBIICHHS [apamerpa j,, B SMUTTCPHBIE LENH  TPaHSHCTOPOB
akTUBHOH HArpyaku (puc. 3-35) KeNATC/DLIO BKIIOYATDL PE3HCTOpH RJ
u R2. BuGnpast pesncropst RI 1 R2 J0CTATOYHO BLICOKOOMHLIMH,
MOXKHO YMCHBIUUTDL ABTOHOMILII mnapamerp j,. J0 yposHs 2j,. ..
OnHako MEHJCHTHYHOCTD TEMIICPATYPHBIX KO3()UIHEHTOB CONpPOTHRIE-
st pesucTopoB R/, R2 e mo3possier oayduTs ipefi ot akTiBHOH Ha-
IpysKH MeNbIle, ueM AF,, = ¢ |AR/(Ry AT) — AR /(R AT)] AT,
The ¢, =~ 25 MB.

[pu ycanosun R/ == R2 == 0 jpefp 3. 4. ¢ cMemieHus, obycaos-
JeHHbl 110JCXeMOil aKTHBIION 1arpy3KH, NPONOPUHOHANEH PasHOCTH
Hanpsikenust G6asa -~ amurrep Tpaunaicropos 73, T4. B GonbluuHcTBe
CNyYaeB 3TN Tpan3uCcTOPLl PaGOTAIOT IPY HCOAIHAKOBLIX HAIMD SKEHHAX
KojieRTop —- Gasa. Tax, B cxeme JIK (pue. 3-35) Ugis = 0, U?<54 £
=0-:-5 B. D10 NOPOXKMACT AOHOJHHTCILHOE OTJIHYNE aBTONOMHBIX
NapaMeTpPOR ., . M €,4,. Jlame npu cosepueniio WIEHTHYHBLIX XapaK-
TepHCTHKAX TpaHaHcTopos 73, T4 snauenHsi HX aBTOHOMHLIX napa-
MeTpoB HeoauitakonLl. Jlauunie ad@CKTLI CBA3ANLI ¢ H3MEHEHHMEM MNOJ
JEACTBHEM TCMITEPATYPLI CTCHCHII BJIHANHS Hanpmxenua Uyp Ha BXOA-
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HY10 XapakTepHCTHKY. [TosTomy BeChbMa JKQJAATCILHO, WTOOLL tpanai-
cropul 73, T4 paGotaiil npi OAHIAKOBLIX HAHPSIZRCHIBIN ROMICKTOp

6asa.

Ecir x Buypentnm yaiam LK (pre. 3-35) noARGOUITL tenepartopur
TOKOB ji1, g, j3, TO 3TO MPUBCACT K HOHBJACHIIO JOUOMNIITCIDLILX Co-
CTABJSIIOIHX NAapaMeTpoB CMEUICHIIsH:
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Broipaxenus _(3-70), (3-71) nosBosisIOT OUCHIUTL COCTABISIOULIIE
Ipeiiha kpasunmuuelinpix QKK (§ 3-1). Oauaxo JOMONHHTCIBLHBIC 2J1e-
MEHTbl, BBOAMMbIE B KBasmuaumefinnie K, xak npasivio, B caaGol
CTENEHM BJIMAIOT HA XapaKTePHCTHKH Jpeiia aTHX KacKajios.

3-5. CxeMbl U TEXHHUECKHE XAPAKTEPMCTHKM
OnepauHOHHBLIX YCHITHTEeneH

B macrosmieM paspgciic PaceMaTPUBAIOTCS HCKOTOPHe cxemnt QY
C HEMOCPEACTBEHHOIl CBASLIO KACKAJOB, HPCHIAUAUCHIIIG JUIst oy~
NPOBOAHHIKOBOrO M IHEpHJIO-ICounore newounenist, Hpiu ux npo-
GKTHPOBAHUK OCHOBHOE BHHMAHHC YJICJISVIOCh HOJYUCHINO COBOKY Q-
CTH BLICOKHX KAYECTBEHHLIX MOKABATCJCH yCIurreeii 1o Guietpojeii-
CTBHIO H cTaTHyecKoil TouHocTH. CXCMbl paspaboTalinl B COOTBETCTBHI
C OCHOBHBIMH PEKOMEHIAUMSIMH H BLIBOJAMM, H3JIOMCHHLIME B IV, 2 1f 3.

Ha puc. 3-36 nmpuBefeHa NpHHIIIHAJALHAST CXCMA OMUOKAHNAILIOLO
ru6puano-nienoynoro OV ¢ yJyumeHnnIME JUHAMHUCCKIIMI XapaKTe-
pHcTHKamH. KpasunuHEHHLIH BXOJHOH KacKaX YCINIHTCNS COCTOHT
us 6asosoro K c uensio caepsmeii cesisu (77 ~- T4, T7 — T10,
A5 — O7, R1, R2, R5 — R8) u psajga IONOJHHTEALILIX 3JCMCHTOR
(T5, T6, [13, 14, R3, R4), BBOLMMBIX JJIsl MOBBILEHIs GLICTOCICT-
Bust OY. Tlpu pabote yCHauTeNIsl B peKHMAX «MAJIOIO CHTTIaNay Tpausi-
cropul T6, T6 u avopst 3, J4 0GecTOYEHD! 1 11X BJSISIHICM Ha TCMIIC
parypHuili apeiid OY moxHO mpeneGpedn.

Pacemorpum paGoty ycumuressi npu GOJNBIUNX Y] OBHSIX Mdpep -
UHA/NBHEIX BXOMHLIX CHTHanoB. IlyeTs B navance nepexopmmoro npo-
uecca Ha MHBEP THPYIOWHH BXOA yeuanteast (Bxod 1) upuxoir Goawioii
CHTHAJl EPErpysku MONOKHTeNbHOM nossipuoeth (U, - 0,4 : 0,5 B;
Bx00 2 nogxmouen K ofmell DIMHC ABYX HCTOWHIKOB IIHTALLS. Uepes
amurtepuble nosropurens (77, T9, T8) u muom [5, /16 stoT cHr-
Hal, MNPAKTHYECKH HE HM3MCHMBIIHCL M0 SHAYCHHIO, NOCTYN4eT Ia
amuTTep Tpamsucropa T9. Ilpu stom Tpamaucrop T6 BXOANT B aKTHB-
HBIA PexKUM PaboThl, NOABJSETCA TOK B €ro SMHTTCPUON HemH i npo-
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nopuIIOH&UIbH() YPOBHIO BXOJUTOTO ]IllIIllﬂ)K(‘lHI}l B()SDHCTHIOT TOKIT KOJI-
aexropos Tpausncropon T, T/, T2, I1i ToKI MOUYT JOCTIFATE 11C-
CKOALKIX MILLTHanMuep. Komjencatop e kopperntin CF aapsmgactest
GonbIniM  BUXOULIM Tokoy JUK, wro ysemisaet  ckopoeth napa-
cratmst BOIXOAMOro naupserenust OV, Tipu nxoom enrnane orpiia-
cenprofl  nogspuoctie (U0, Uyl 04 0 05 B) sxopsar
B akTHBULIT PUKUM sgteMentst 78, JI3, cyueersenio so3pactracet Ko
gexTopibli TOK Tpansucropa T4 1 xoujencarop €1 Ouierpee paspsi-
waeTcsl. AHAIOTIILINM 00Pa3oM HPOLCXOAUT 0TPaGoTKa yCHIITeIeM
«GONDIINX CHIHMIOBY, IOCTYHAIOUUIX Ha  HeHnBepTIpYyIouiil  BXOA
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Pue. 2-36. DBuierporeiicrnyonudi OV ¢ kpasmanefiinay BXOAULIM
KaCKaJoM

(Bxod 2). BBCACHIIC B CXCMY YCHANTENs JONOMMHTC/BHLIX SJEMENTOB
(T5, T6, 13, /14, R3, R4) Gonee uem B 50 pas yseanunsactT Makcu-
MaJbHYIO CKOPOCTh HADACTALUS BLIXOJIOro nanpsukenus OV,
Bxoauwie Tpausucropnt 77, T8 (vuxpocxema KI1IIT291) xsaswmni-
HelIHOTO KACKAM4 B CTATIMCCKOM peXKIMe PAaGOTAIOT HPH TOKAX KOJi-
nexTopa, paBupix 40 MKA, Il nAOpSKCHISIX KOMICKTOp — Gasa 0,5—
0,7 B. Tlpu 9ToM 3a CUCT BHICOKHX YCHIUTEILULIX CBOHCTB TPAH3HCTOPOB
VZACTCSl MOAYYIITL MAALIC YPOBHUH BXOMIOrO ToKa yeuaurems (foy
< 0,5 MkA) 1 cro Temuepatypuoro apeitpa (Al /AT -7 3 nA/K).
Conpotunicuust pestictopos RI w0 R2 nulpanst Takum o6pasom,
YTOOL MIHIMH3HPOLAAOCH BIHAIIIC pasépoca BXOANLIX XapaKTep HCTHK
tpansuctopos 7'/ — T2 ua suayciue 1 Apeig o, . ¢, ememenus. Pery-
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JIHPOBKa 3. J. C. CMEUIEHHS OCYLICCTBJISICTCS NOACTPONKOH COompo-
THBACHHIT pesucTopoB R/ n R2. HMcrmoss3osaiie o BXoaHoM KacKane
ueny caejdueil csasn no cundasuomy curnany (79, 15, 6, R8E)
TO03BOJIAET NONYYaTh KOI(PMUIHEHT ocsabiCcHUsl CUH(ASHBIX BXOAHLIX
Hanpskenuit OY Goaee 100 nb.

Jnsi IpefoTBpALIEHHs! HACBILEHHSI B NEPEXOIHOM DeXKHMe TP AH3H-
cropa 72 B OY BBeJeHb! HeJIMHelHbLe 9JeMenTn! (nuonst 1, 2), KoTo-
peie (DHKCHDYIOT MAaJeHHS HANpSIKEHUs Ha pesucropax RI, R2 npu
paboTe KBasWNMHEHHOTO Kackaja B 00JAacTH GONMBUIHX BXOZHBIX HAa-
npsxennfi. Bxomwoft xackag OY HMeeT BBICOKOOMHYIO HarpysKy —
BXOJIHOE CONPOTHUBJIEHHE HCTOKOBOTO MOBTOPHTENSA Ha TpaHsHctope T11.
3a cuer 3TOro KOI(POHIUMEHT YCHUTEHHS [0 HANPSKEHHIO BXOIHOTO
Kackaga jocturaer (1 - 3)-10°

Broixonnas uwacte OV (puc. 3-36) BK/IOYaeT KacKal ¢ aKTHBHOMN
Harpyskoli (713, T14), cornacyrownii sMUTTepHbIH MoBTOpUTENL (T15)
H BBIXOJHOH KacKal Ha PAasHOTHNHBIX TPAHBHCTOPAX, paGoTAIOLIHIL
B pexume kKaacca AB  (T16 — T19 — muxpocxemul KTC-394,
KTC-395). ITocKoMbKy GLICTPOREICTBHE YCHINTCNS 3aBHCHT HE TOJIBKO
OT NapameTpoB KBa3HIHMHEHHOrO BXOJAHOTO KacKaja, HO ONpCHesisieTCes:
TaKxe JHanasOHOM aKTHBHOM paGoThl NPEABLIXOLHHIX KacKajoB, TO
HX TPaHSUCTOPbl PAGOTAIOT MPH CTATHYECKHX YPOBHSX KOJIJIGKTOPIILIX
TOKOB 2-4 MA. BBejieHHe B cXeMy YCHJIHTENSI COMIACYIOWIEro OMHTTEP~
HOro nosroputenst (7'15) NOSBONAET YBEJIHYHTL KOS(PHLHEHT yCH-~
JICHHs] TI0 HANPSIKEHWIO Kackaja ¢ aKkTHBHOH marpyskoit (713, T'14)
M cHenaTh ero CcTabHJIbHBIM NPH GONBLUIMX H3MEHEHHUSIX CONPOTHBEH S
Harpyski OV, a Takke YMEHbIIHTh BEIXOJAHOE CONPOTHBJEHHE YCHJIH-
Tens fo 100—200 Om. BriXofHble menH SamuThl YCHAHTeIS OT nepe-
rpysok (T17, T18, R16, R17) cpaGaTeiaior mpH Tokax HarpysKu,
Gonpuinx 12 —14 MA.

Koppekuus OY ocymectsiasiercs BK.ioueHHeM Kounencatopa CJ
HEGOJIBIION eMKOCTH B Lelb OTPULATEIBHON 06pPATHOMN CBSIsH BLIXOJTHOIT
yacte ycuaurens. Ilpu atom mo wactor 1—2 MIu oBecrmeunpaercs
pasnomepHeli cnaf JIAUX xosdouupenta yennenus no HaINpsKeH HIO
OV ¢ naknonom, ne npesbunarnmum — 20 1B/xex. Usvenenue YCHJIH-
TENbHBIX CBOHCTB aKTHBHBIX 3/IEMEHTOB BHIXOAHON uacti OY He BiMsieT
Ha ero yactory cpesa (f,,), KOTopasi cocTaBiaser 3—4 MTIn.

Tunoseie Texumueckne napamerpsr OY (puc. 3-36), a Takxe pac-
CMaTpHBaeMbLIX Jlajiee yCUMMTeNell NPUBEAEHB! B Tab. 3-8.
 Ilpumenenuie kpasunumedimerx K ¢ PACIUMPEHHBIM J[HANa30H OM
AKTHBHOH paGoTHl B KauecTse BXONHBIX Kackazos OY mospojser oco-
GEHHO YCIIeIIHO PELUTH 3a/auy CO3JAHHS OAHOKAHABHBIX GHICTPOMEH-
CTBYIOUMX MHTETPANBHEIX YCHIUTENCH C MAMLIMH Y POBHAMH noTpedasie-
Mo# MouHocTH. CXeMa MaJOMOIIHOTO 6bICTp0)1eﬁCTByxomero OV, npen-
HasHaweHHasd MNA TONYNPOBOAHHKOBOTO HCHOJNHEHHS, NpHBEReHA Ha
puc. 3-37. Vcuaurenb HMeer MaKCHMa/JIbHYIO CKOPOCTL HAPacTaM Hsl
BLIXOJHOrO HampsKeHus Gosee 40 B/MKe, mpu sTom notpebasieMast MM
MOUWHOCTL He mpeBwiiuaeT 20 mBT.

Bxopsol kBasunuueHHEIH Kackay OY (puc. 3-37) BKMIoYaer B ceBg
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wupoko pacnpoctpaneninii K (T4—T7, T10) u copokymsocTh A0-
nonHuTeNLHBIX dnemeuton (T8, T9, T1I—TI3, T16, T17, R5, R6
R8), 6ea KOTOPLIX YCHJIHTENL COXPaHsCT pPaBoTocnocofHOCTb, HO
umeeT B ACCATKH pas Xyjuue napamerpnt o Guicrpopelictsuio. [lpu
pysesoM BXOMIOM curnane (Uy, = 0) wnanpsoxenne swvuttep — 6asa
TpaH3HCTOPOB 78, T9 COCTaBJISICT 0,3--0,4 B, 10X KoJUIGKTOPHBI
TOK He MPEBHIIIACT JIofIell MIKpoaMIiepa, a ToK KOJJICKTOpA TPAH3H-
cropa T711 — ejunng mukpoamiep. Ecan B nepexomiom pexive Ha
Bxod | yCHAHTEIs NMOCTYNACT 3HAUMTEILULIT CHIHAJ OTPHIATCNLHOR
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Puc. 3-37. Magomomnnii OV ¢ yayulenuuiMg JHHaMHYECKHMH
XAPAKTCPHCTHKAMH ' '

nonsaprocTH  (Upye - 0, |[Up| > 0,2+ 0,3 B), To TpaHsucTopnl
T8, T12, T11 BXOMAT B aKTHBHGLIH DeXHM, B JIECATKH Pas BO3PACTAeT
KOJIIEKTOPHBIA TOK Tpausucropa 77, 4TO yMeHbluaeT BpeMmsl paspsja
xonfiencatropa CI. «Bonpmo#t cHrHAN> TOJOKHTENLHON NOAAPHOCTH
(Usx > 0,2 = 0,3 B) nocrynaer co Broda I yepes smuTTEpHbIE MO
sropurend (T6, T17) u p—n-nepexon T16 na smutrep Tpansucropa 7'9.
Tpansucroput 79, T12, T11 BXOAAT B aKTHBHBIH PEXHM, SHAYHTENBLHO
BO3PACTAIOT KOJUIEKTODHLIE TOKH TpaHuaucropos T6, T4, T5, TI4.
Bonpwo#t BeixonHo# Tox xBashaumehinoro K copcupyer sapsx
emxoctr C/. BBejienHe B cxeMy KBasWJIMHEHHOTO KacKaja TpaHsuctopa
B JHOJHOM pexume 116 mosBOJISICT 3HAUNTENbHO YMEHBIIHTH OTHOCH-
TEJIPHYIO 8OHY HEUYBCTBHTENLHOCTH €ro XapakTepHCTHKH NPSIMOH mepe-
paun (m,, = u rp (2)_1/u1 wp ()15 10 = 12 — Ges Tpamsucropa; m,, =
= 3 -+ 4 — c TpausucTopeM; ., = 50 MB). ITpu stom B coor-
BETCTBHM C BhIPAXKEHHAMH TabJ1. 2-6 yMeHbIIAeTCsl BpeMs YCTAHOBIEHHS
yeuaurens: (puc. 2-21).

Buicrpopeficteue OY (puc. 3-37) Bo MHOrOM 3aBHCHT OT BhIGopa
CXeMHOH KOH(HIypalHH KacKajoB CpeNHCH uacTH yCHAMTens. TH
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KacKafbl MOCTPOEHLI TakuM oOpasom, 4TOOLI OOCCHCYHTI, B peiKIIMC
AnHamuyeckoil neperpysxku OY GecrpemsiTCTBEHHOC NPOXOKACHIC A
BBIXOJ YCHANTeNs «COMbUWIHX CHTHAJOBY, NOCTYyNAaomMIX ¢ BXOJHOTO
Kackafa. Tak, mpHn BXOAHOM «GONLUIOM CLITHAAE» OTPILATCABLION O-
asgpHocTd (Uyyx < 0) Tpausucrop 715 nNPUOTKPHIBACTCSI 1 MOIKCT
ofecneunBaTe B BHIXOAHOH Lenmu OY mnpupauiciic KOJUICKTOPHOTO
TOKa, HOCTHraromee HecKoabKHx miwminamiep. Ilpu nososnresnsiom
BXogHOM curHaze (U,, > 0) Tpausucrop 715 BXOANT B oGsacTnh oTceu-
KH M MaKCHMasibHOE NpPHPAUIEHHe ero BLIXOAHOIO TOKA, MOCTYHalouiee
B BbIXOAHYI0 uacTe QV, cocraBnser 50—70 mkA. CiegopatennHo,
STOT TPAH3HCTOP HE MpOMyckaeT «BOJbIUHE CITHANLIY YKasanmoil mMo-
JSIPHOCTH. STH CHIHAML! NPOXONAT 1O JOMOJHITEALHOMY myTir yciuie-
HUsi: Koanekrop T6 — Gasa T4 — xomnextop T14 — xomiekTopht
T19, T26, — nocKoabKY B 3TOM Clyuae TPAaH3HCTOPBI Ti4, T19, T26
NIPHOTKPLIBAIOTCA U NMPHPAIIEHHsT HX KOJJCKTOPILIX TOKOB MOTYT ObITh
Gonmbuumi. Ecan Bmecto Tpansuctopa T/5 HCHOML3YeTesr cocTaBHOI
TpaHsucTop, To OV HmeeT GOMbLII KoSPPUUICHT YCHACHHST 1Mo Ha npst-
KEHHIO, HO XYJIUNe napaMeTpsl N0 GuIcTpoIciicTBINO.

B Bpixomnom xackape OV (T20 — T28) HCNONb3YETCST cocTaBHOI
TPAHBACTOp THNA p—n—p — n—p~—n (T27 — T28), npuugem Tpanaii-
crop 727, obpasylowiii cosMecTHO ¢ saementami 72/ — T23, R12,
RI3 uenb 3ajaHusi HauajLHOTO TOKa KACKAJA, paoTact B peskiiMe
Manelx ToKOB. IToaTomy ansi BhlpaBHUBAmIST ManpsKCIILT IMIITTCP ~ -
Gasa Tpausucropo T22, T27 BO3HHKAeT HCOGXOMIMOCTL BKJTIOYCHsE
Tpausucropa 722 B 6asoByio uenb Tpausncropa T'23. CraTHYcCKIIC
YPOBHH KOJUIGKTOPHLIX TpaHsucTopos 72/, T28 cocrapmsiior 30—-
50 MkA. OHH cTaHOBATCH HeonpasiaHHo Gonpmiumu  (0,5—1 mA),
ecau Bmecto menu 722, T23 mcnosb3yercss MOCAELOBATEIbIOE coesl-
HEHHEe NBYyX TPaH3HCTOPOB B AHOJHLIX pEXKHMAX.

I'enepatop craGuibHoro Toka OV, peannsosanusii Ha TPaH3HCTO"
pax T1 — T8, nossonser oGecrneynts PaBoTOCIOCOBHOCTL Y CHUTHTCN 1
TIpH M3MEHEHWH HaNpSKEHHH HCTOYHMKOB nuTanus EJ, E2 B npepesiax
oT 4 Jo 16 B. Cra6uibHocTh TOKA BXOXHOTO Kackaja ot Bapuaunii £/,
E2 moBblaeTcst npu BKJIIOYEHHH B CXEMY TEHepaTopa KOMIIEHCHDPYIO-
wero pesucropa R3. TemnepaTypuasi HecTaGHJIBLHOCTD KOJIJIEKTOP HLIX
TOKOB Tpausucropos T2, TI0 wme npesmmaer 0,2 mrA/K.

Ha puc. 3-38 npusenena npuanunuanbas cxema ObICTp OfieHCTBY I0-
mero THOpHAHO-TIEHOYHOrO OY, MMEIOmIero BHCOKITe CTaTHUIECKHE
XapaKTEePUCTHKH. YCHIHTENb TOCTPOCH MO JBYXKAHAIBHOL CTPYK-
Type. OcHOBHOH TpakT ycunenus OY (T1 — T4, TI0, T11, Ti4, T16,
T17, T20) umeer Gousbioit KoahduruenT nepenaun no HanpsiKeHH1o
B 00iacTH HU3KHX gactoT (K, > 10°) — 570 oBecneyunaeTest np -
MEHEHHEM aKTHBHON HArDySKH B IPEIBLIXONHOM KacKae YCHITHTE 1
(T15). B cymecTsenHOM Auanasone wactor JIAUX OCHOBHOTO TpakTa
ycunenus (GOpMHpYeTcs KOPPeKTHPYIOWEH Iersio Cl, RI2. Brlcoxo-
YaCTOTHRIA TpakT ycunenns OY BKJowaeT p cebsl OMOMHMHTEN LILIT
Kauan (715) u MWHPOKOMOMOCHHIH BHIXONHOL Kackan (716, T17, T20).
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JlonoHUTENbHBIH Kanan yCinTeis (T'15) obnajact sHAYHTENLHLIMIL
SHepreTHUECKHMI BO3MOXKIIOCTSIMII, UTO Il 00yCJOBJIBACT BbICOKOE
guictponeiicteie OY B poximve «Goabworo — curaanay (Vi puy =
~ 200 B/mxc). Cornacopaune JIAYUX BLICOKOYACTOTHOTO I OCHOBHOTO
KaHaJoB YCHJIEHHs NPOICXOAUT HA CPABHNTEDLHO HHBKMX YaCTOTax'
(10—30 xTu), mpPU ITOM HCKJIOYACTCS BIHAHNE (MAPa3UTHLIX» MO-
CTOAHHBIX BPEMEHH KackajloB OCHOBHOIO TPAKTA YCHJIEHHsS! Ha Pe3yilb-
rupyromyto JJAUX OV. Uacrora cpesa OY cocrasnser 15—20 MI'n
HugepTupyomuit PY (cm. puc. 2-24), nocrpoennntit na OY (pre. 3-38)

N ‘ . £l
A6 @ » +158

H 2 ) 8
Bxad 2 . . b/{’%ﬁ

- I aou N L 720

R3 R4 o RI - Ry RIS R
J0x 1 P R B x| |a0
27

£2
" -758

Puc. 3-38. DBucrpogeiicrsyomuil aAsyxxanansueii OY, mnpeguas
3HAUCHHLIH XAl THOPHAHO-MUICHOYHOTO HCHOJNHENUs

HMeEeT CPaBHHTEJNbHO GOJbIIOE NMETIEBOE YCHIEHHE M0 JONOJHUTENb-
HOMy KaHajmy B obnacTd cpeguux gacroT 10°—10° 'y (| Ty, (jo)| =~
~ 100 + 200 nmpu R, .= R, << 10 xOm). B asTOoM ciayuae Bpems
YCTAHOBJEHHSI BBHIXOXHOrO HaNpsKeHua PV 1nsa 30H AuHAMHYECKOH
OWHOKH &y > 1% onpefensiercs B OCHOBHOM NAapamMeTpaMH JOMOJHH-
tenbHoro kananma (2-87) (8, = 1%, ty, =~ 0,5 Mkc). Cymecrsennoe
YMEHbIICHME BPEMEHH YCTAHOB/JEHHS [N 30H IMHAMHYECKOH OLIHNOKH
go < 1% moxuo monmyyuts mpu BeeflenHH B OY (puc. 3-38) kpasu-
JIMHEHHOro Kackaja.

IIpu npoextupopauuy OY 3HAYHTENbHOE BHHMAHHE VYJENSIOCH
YJIYULIEHHIO CTATHYECKHX [apaMeTpoB ycuiutels. Tax, BO BXOJHBIX
kKackagax OY NpHUMEHsIOTCSI BHICOKOKAYeCTBEHHLIE MHKPOCXEMBI THNA
KIHT291 (T!1— T2, T8 — T4). Ina yMeHbUIEHHs] TEeMIEPaTypPHOTO
Ipehida cTaTHyecKHx napameTpoB OY HCIOJL3YETCS CHCTEMa aKTHB-
HOTO TepMOCTaTHpoBaHus TpauaucropoB T/ — T4, peanusyemas B T'H-
GPHIAHO-IIJIEHOUHOM McnojiHeHuH. [IpuMeHeHHe CHCTEMBl TEPMOCTaTHPO-
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BAHIIST NO3BOMASET YMCHDLIITL CPCUBIT Teaiepary punti jpeiid ». ¢,
emeterust OY ¢ 5o 0,5 MxB/IC, gpei sxojuioro toxa -—¢ 1 jo
0,1 HA/K. B ycwnrreye TaAKKE OpCeAyCMOTPCH BOIMOKITOCTD 1O
cTpolikH conpoTipactiii pesncropos K71 n K2 ¢ 1eanio Mg
WK 3. A C. cMeILeHisl. I3uicokril Roxpnent ocaannentst eriidig-
HpX Bxogubix Hampsukeniil OV (Ku o - 100 AD) jpocrnracrest sa
cueT BBENEHHs LEMI CagLumeit epssil no cuidasiomy  cinnany (75,
T6, T9) Bo BxomIble KacKanl ycuwnireast (radu.  3-8). 7
Yayyuienne SueprefHueckKixX  XapakTepHetis uererpannimax QY
MOMXKHO CPABHHTEJILHO IIPOCTO COBMECTHTDL ¢ HOBLIUICHHCM HX OLICTpo-
JeACTBHs, KaK 3TO MOKasalo B C¢XeMe yemuresi (pie, 3-39), paspa-
GotanHoro Ha 6ase ycmnteast . JJocrana. Ouepaniominiii yeimreins
BKJIOWaeT B ce0fl mpeiBapHTebUBLIT YCUIUTeIL NOCTOSTHIOro TOK3,
BRINIOJTHEHHBIH Ha rubpuaHo-enourton OY rtina K816V II1A, suixon-
Holt Kackaj (T2 — T7) M BBICOKOUACTOTHLIL JOMOAIUTCLHLIT Kanad
VCUJIEHHS C paciiHpeHHbIM Ananasonom aktiunuoll patorn (7°7).
Basosuift Hurerpambuntit OV tina KSIG6Y LA (puc. 3-39) uneer
BBLICOKHE CTATHYEcKIEe Xapakrepuerisi 1t Goauiolt  Koadruguent

TaGauya 3-8
TexHHUECKHE XAPAKTEPHCTIKH OHCPAHBONINMX yCOImreneii

Shsette napaasetpa AL DRI
Texunueexuit mapamerp '\"."J““_Nw“ .
pire. 3-46 pae. G497 pae, d-38
Kospduunent yemenus mo  panpsi- 105 2.708 10¢
WEHHIO
Yacrora cpesa, Ml 3 1 15
Maxcumadpiast CKOPOCTH BapacTaiis 100 10 200
BBLIXOJHOrO Hanpsaxkenus, B/MKc
3. K. c. cmewenus, MB 0,5 2 0,3
Cpenuuit Temnepatypuslii gpeiid 2. a. c. 2 5 0,56
cMeuedHs, MKB/K
Bxopuoit Toxk, HA/K, 500 300 200
Cpepunfi TemmeparypHuii apeiidy sxog- 3 2 0,1
HOro TOKa, HA
PasHoCTh BXOANBLIX TOKOB, HA 150 100 70
Cpennu#t TemmepatypHuil apeli pas- 1 1 0,05
HOCTH BXOJZUMIX TOKOB, HA/K
Huanason  usMmeHenus  cHH(aszubx =10 4:10 +=10
BXOJHBIX Hanpsaxeuuis, B
Koaduuuent ocnabnenns: cHudaansx 100 80 100
BXOJHLIX Hanpskenul, 1B
Bxopuoe conporusrenue, XOM 100 200 200
Brixonsoe conpoTusjienne, Om 200 400 200
Jnanasos Ha3MeHeHHs BHXOLHOTO Ha- | . =10 10 +10
npseKenus, B
JlnanasoH H3MEHGHHSI BLIXOAHOIO T0- +10 2 =10
Ka, MA
Jluanasou usmenenms remneparypu, °C or — 20 ot ~ 60 or — 20
C 0 - 70 1o -}-125 1o -}~ 70
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yenmenns (oM. Tabu. 1-1), a raxaxe Moxer pa6oTaTh C YPOBHSAMH BXOJ-
Hex cungasuuix curnanos o 10 B. OuesijgHo, uto 9TH cpoiicTBa
B paBHON CTEret il IPHCYULL I YCIJHITE10, NPUBCACHIOMY Ha PUC. 3-39.
JlononHHTCABHLIT BLIXOAUOI Kackap yemantens (T2 — T7), pabo-
Talomdil B pexxuMe Kjacca AB, mossossier yayduuTh BuIXOAHBIE napa-
MeTpsl HHTerpanbioro OV 10 MOMOCTH 1 TOKY NPUMEPHO B 6 pas,
a HMEHHO TmoayduTbh: Py ey = 300 MBT, Ly won =30 MA,
Upix. now== 10 B. TIpu s70oM HauGOMBIWIAS MOUUIOCTL PACCEHBAHUS
Ha Ttpamsucropax 74, T5 ne npesbinaer 125 MBT, yro no3BoNAeT
MCIIONB30BATH B KACKAJC Majomomiunie Tpansncropsl THma KT315T,
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Puc. 3-39. Jpyxxanampupit OY ¢ mosbimentsnM GuICTpPO-
AeHCTBHCM M YJYUIICHHBIMI 3HCPLETHUCCKHMI XapaxkTepuc-
THKAMI

KT361T. [l1s yseauuenus BbixofHo# mommoctd OY (pHe. 3-39) 1no
1—2 BT nenecoo6pasHO BBIXOJHON KacKaj BLIMOJHATh HA COCTABHBIX
TpaH3UCTOpax (sanpumep, T4 — KT315I' — KT602b; T6 —
KT361T — KT602B). Kos(pdumueHT yCHICHHS MO HAMPAXEHHIO BLI-
XOIHOro Kackafa OV B J[uanmasoHe HHSKHUX YacTOT JICXKHT B IpeAeaax
2—4. B OV npelycMOTpeHa PEryJHpOBKA PEeXHMa BLIXOAHOro Kac-
Kajia 1o mocTosHHOMY TOKy. G NOMOIIBIO NOTERIHOMETpa R13 noren-
IHas Bbixofa MuTerpamproro QY BhicTaBisercs: OAHSKHM K HyJIO TNpH
OTCYTCTBHH BXONHOTO CHIHA/la, B 3TOM Ciiyyae obecrieqnBaercs Aua-
1230H W3MEHEHWs BLIXOIHOTO HampsKeHus ycuiurens ==10 B. Maxcu-
MaJjibHas CKOpPOCTb HAPACTAHHSI BLIXOJHOIO HAMpSIXKEHH OY cocras-
nsier 100—130 B/mke, uto B 25—30 pas Gosblie, yeM cOOCTBEHHAs
CKOpOCTb HapacTanHs uuterpampnoro OY. HacroTa cpesa yCHAHTEN:
aexut B npefenax 10—20 MIw.
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