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TEOPVS PESOHAHCHHX CBY TEHEPATOPOB C HAKIOHHHM
MATHUTOCTATHIECKIM TIOJEM

Ma’.t:nn'rocwarmecxoe moJie B Pe30HAHCHHX reHeparopax O-Tuna ©
IUIATe B HEM. B3anMoneitcTereM (opoTpoH, TN, pesonancHas JIOB, JaunepT-
DOH ¥ XIp.) IDUMEHAETCA B OCHOBHOM IJA JOKYCHPOBKE 3JEKTPOHHOTO IO-
ToKg. [lapaMeTPH POKYCHDPYOmEro IOJA BO MHOT'OM ONDeReAnT 3PDeK B~
HOCTBH DaGoTH npnéopbn. B pange ciaydaer OTKJIOHEHZE 3THX ISpaMeTpOB
OT OCHYHO HCIOJB3YEMHX INA JOKYCHPDOEKM IYYKOB IIO3BOJAET NONOJHATEN b=
HO YAYGNHTH FX SKCIyaTaAlMOHHHE XADAKTEDHCTUKE. Tak, B padoTe [I]
IpOeIICTABISHH 3KCIEeDUMOHTANbHEE NaHHHe, CBAAETEIHCTBYHUNE O BOSMOR~
gocTn mcnouak3oBadud B IV HeolHOPOZHOTO POKyCHDyHUEero NCAA LIA HO-
BumeHEs 5PPEKTHBHOCTH B3AVMOIECTBEA Kak Ha JnHeftHo#t, Tak X Ha He-
JmHe#iHoR CTATMAX DASBUTHA aBTOKoNeCaHuil. Hawrydmme DEeSYJBTATH NONY=
YeHH B CIyYae OCENAHHMA BCEX 3JIEKTDOHOB IyYKa Ha 3aMeIIANIY® CHCTe-
My (3C). CremoBaTeNpHo, B IPOCTPAHCTBE B3AMOICHCTBHA MMEJHCH YIA0T
KH, TIe IeKTPOHHHE NMOTOK HBUKETCHA HAKJIOHHO K MiocKocT: 3C. Kpome
T0T0, MB3BECTHH NOJORKUTENbHHE DESYTHTATH NDEMEHOHHA HAKJOHHO NBUXY=
mrxcA nyuxoB B JOB. Taxwe OPHGOPH IOJNYYWIX HAaSBaHMe KJIMHOTDOHH [2].

B nauHolt padoTe TEOPETMIECKE WCCAENYETCA I'eHeparop ¢ (MKCHDPO=
paHHo% cTpykTypol CBU moas (mna mpmvepa paccmorpuM I 1 HOB-RIMHO=
TPOH), B KOTODOM HAXJOHHOE JBUEEGHNE DJEKTDOHOB 06eCIeTNBASTCH CO-
oTseTcTByLHeR koHfmTypanueil cwroBHX Juumit oxkycupywmero noxd. How
TOB3yeTeA IBYMepHad MOIeJh mpoctpaHcTsa B3amMoneficTsua, B KoTOpo#
BCE BOKTODHHE BEJUYNHH MMEDT IBe KOODIVHATHHE KOMIOHEHTH: HPORONBw
HyD (IepIeHIMKYJASPHO OGPAsYDmFMM JaMele# DemeTKE) H NOHEDETHYD (na=
paJIeNBHO OCH pesosaropa) (pme.I). OTMeTmM, UTO B DaMKax IaHHOR MOw=
© E.H.Onapeexro, A.A.lIlMaTLKoi 2%992

HEKYD CYNepnosSHIMD IDAMOJEHeHHHX HaKJIOHHHX yda-

Zlell¥ paceMaTpEBaeMad KOHIWIypalus CRUIOBHX JoHuH

MATHATOCTATIYOCKOTO NOJA ABIAETCA 6a30Boil nas 3 % ~J

JDOOT'0 [DOCTDAHCTBERHOI'O PacHpencieHus Qokycu- 3 4(’5
LJ

DPYONero LOJH, MOCKONBKY KDUBONEHOHHHE YIACTKH .
TpAeKTODM HIEKTPOHOB MORHO DACCMATDMBATE KaX 1;'2&"”

[] b

CTKOB., . Prc.I.CxemMa nByMED-
AHAMN3 BIEKTDOHHO-BOJHOBOTO B3AWMOTEACT— gg’ga"gé‘%o;ggggg:

BUA UPOBOXWICA Ha OCHOBE DOMEHHSA CaMOCOTVIACOBAHHO! CHCTEMH ypaBHE-

nuft reHeparopa. PaccMOTDeHH IBe HpellesbHHE CUTYANWY - NpECINKeHHe

caadoro curHana (cuywalt caMOBOSCYKISHHA KOJXEGGHEN) ¥ DERVM CHIBHO-

TO TOJMA ¢ YIOTOM HeJWHeAHHX ABNeHm#A (ycTaHOBMBUMECH KoJdedaHus).

Tose WPOCTPAHCTBOHHOTO SADANA CYETASTCA MAJHM LIS OPOCTOTH AHAJIHSA. '

BHaveHre VHEAYKOWE NOCTORHHOTO (OKYCEDYmWEro Ioas 8, moiaraercs

" JOCTATOYAO GOJBNAM, YTOGH MORHO OHIO NpeHeCpedYsb MOyJbCANMAMA I'Dasyl

IyYRa I B3a7mMOfefCTBEEM JJEKTDOHOB ¢ HomepewHo# cocrapiAmmelt mosd
soEd 3C. Hopmwpomaumne a B, mpomomsryp ( By) n nomepewryn (8z)
KOMIOHEHTH BEKTOpa MHIYKUVE JOKYyCHDYDWEr'o- HOJA NPeRCTaBEM B BHNE
By=cosX; By=sin X, (1)
TRe X - YTOX HAKIOHA MATHATHOT'O Hoxd X 3C. KOMIOHEHTH BHCOKO-
wgerorHoro (BY) 9ieKTDHYECKOTO HONA BaMelIeHHO} BOJHH, B KOTODOM
TPYHIEPYRTCH SJIEKTDOHH, 3alvmeM B BUEE ‘

EyCf@W(2)exp [L(pyat) | Eg~iBy, @

rne §(8)u §/(Z ) - nponoxpHOe I mONEPETHOS AMIUMTYAHNE Dacmpeneie-
Hua 3% =5/L 3 Z=2/H ;H=2L[P ; L - rmua DpocTpAaHCTBA B3AEMO-
reficrema; P= WL[Y, ; @ - vacrora asrToxoredanmt; U - HAYATE--
HAA TDONOJMBHAA CRODOCTD. BJERTDOHOB; B = a.)/ YV ;3 Y -~ gasoman
CROpDOCTh 3aMepueHHof BodEH; C - KOMIUIOKCHAA AMIUTATYHA NOJA.

VexonHyp HeJmHeMHYD cucTeMy ypapHenmi ¢ ydeToM (I) - (2) memE-
meM B BUNE

fg?a (1 +3’5 ‘5—?)5{%3 Ff (2)¥(z)cos (6+PE5+9)-P (P C%._)“)zazyx};
2 g ' @) _
2. (] LV F el Funioompgiomerass
. 2 ) ' ;

-@ &) [Fa i8] u) s

I23




Uy=Z By (z-2,)- By §

224 [1-68,(F))F=0;

£, “’szas +G65, (F)=0;
7=5 (F)F*

c Hatram,amm ycnonm
§=0: a=°{9§'§ =0; 2=
3necs &= wit Pl ~%; PBruft F d“ - momysms ® Qasa MemueH-
HO ¥3MeHsmmeficA KOMILTGRCHOR aMIATYNH XodeGammit; & =I- 2 /U:
=0+ 4 ; %—’%B HEKJOTDOHRAA wacToTa, ; @5 - wacTora

COGCTBOHHEX ROJeGaHmit "xo.no.uﬂoro" Pesonaropa Ha § -t Mome; Q,g -
Harpymeaﬂax ,NOOPOTHOETD ; G - napamerp sdberTEBHOCTZ B3amMometcT—
Bua; L= 2—-Lt ; 7 - smexrpommuit Kl; S(F)=S,(F)+LS, (F)-
KOMIUIOKCHAA KDYTESHA -KoJedaTeXbHol XapaxTepHCTURE IeHepATeDa, ONpe~
DeasgeMas Bnpaxexmeu

S(F)=spt ff(é)Mz)f(f-

- THe A - Tomnnma m’qxa.
* B mpummkenwm Gradoro crraasa (A ——0) IyCROBHe XADARTEDHCTH-
EI MORHQ. BHDABHTH Yepes NoiftCcTBHTENBHYD M MHUMYD Y8CTH BOIMYEHN
SR );
~ MHKDEMOHT HADACTAHWA aumwym Ronedaimﬁ
oL=GS, (0) -
~ BNEKTPOHHOE CMOMEHNe TACTOTH
bw= —52(0)/8, (0);
~ NYCKOBOG BHAYOHHS IapéMerps G
- GR=1/5,(0). |
Kpyrushy no:reda'rmﬁoﬁ xapamrepncrnm S (O) B 3TOM CJIy4ae uouao ;
IPENCTABHTS M?mmng odpasou 37

S(O)‘L4A jf (8) J ‘lﬁ(zo) j £ (&) (8-} l)expl_lqbg(g f')]dg'dz d§
"4 =f(§)exp[ pL (§—sm(n§)/..0.)sm2x/2] a_q;w.ﬁu
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JluHeaPU30BAHHAA CUCTeMa YDaBHeHuft TeHepaTopa IpUBEXOHA B padore
[.37 IO3TOMY 371eCh MH JIMMG KDATKO OCTAHOBEMCA HA HEKOTODHX Pesyib-
Tarax ee pemeHWs. OCHOBHHe DACYeTH HDOBONWINCEH IS TayCCOBCKOR op-
MH IDOROMBHON aMmTyaHo# ormCawmest f (§) ., Ha pme.2 mpemcrammem:
JTJIOBHE 3QBUCHMOCTY MEHNMBJBHOTO IO S0He IeHepamwy sHawemua (py
IOpn pasinrdHofl BHCOTe BeTDeNa INYYKA B MPOCTDPAHCTEO B3AEMONEHCTBER

( h/H =0,I25 ~ kpusas I; 0,375 - xpueaa 2; 0,5 - xpwsasg 3). Kpum-
Baf I COOTBETCTBYET CHTYANNNE, KOTHA IYUOK IPONYCRAETCH, BILIOTHYR K
ILIOCKOCTH BC EcrecTsernso, ¥To B 9TOM cayuae MEHINYM G,-, Hadumna—
eTcA IpH: X =0. B IBYX IDYTUX cIydadX MeRLy IyIoM Z 3C eCTh 3a30D.
OweBmnHo, NTC B 9TOM CJyuae HAKIOH (OKYCHDYRMEr'o HONA IPHBONIT K

. CHHBEHVD G,-, IO CDABHEHND C DORUMOM JORYCHDOBKE Ip¥ X =0, WTO o0y-

CJIOBJIIEHO. npeogpasonaimeM BUIA OPOoMoJbHOE aMwumTynmHolft ormCammeft [3_7
Bospacraune . 7, IpH CONBIMX X CBAB&GHO C COKDANEHZEM IIMEH IpoOcT-
DanCTBa B3ayMoTefiCTBAA H3-3s TOKoocenauus He SC. Ha pwe.3 CIUIOmHHMU

af " %
. I -51'
[ 2¢ .
2t 1} .
T " R s - *ﬂ‘
Bl - 0%
lggg‘.m :\811389 SEBUCEMOCTY , 3% -2% <% W

Prc.3. 3asmemocti . or Pgupu
PasMIANX BHadeHMEX X .

JERAMAME 0C03HAYEHH sasncmwoc'm o ( P8) oy paamm BHAYEHUAX
X (X =0 - xpusa I; X =-25' -~ xpmmas 2; X =-34' — kpupaz 3).
Kar MexcmMampioe SHaueHWe MHKDeMeHTa o ,TaK ¥ IMANA30H RHATeHZH

- P8, upn KOTODHX NPOHCXOINVUT CaMOBOBJYRIeHHe Kodelaohn®, RaBmCAT

OT yTJta HaxyJoHa QORyCHDyOWero Hold. B CBASH ¢ 3TEM OKRA3HBAGTCH
BOBMORHHM YUDABIATE XADAaKTEPUCTUKaME LPEOODE B IMIYN5CHOM DexuMe
PAGOTH NOCPENCTBOM uSMeHeHES X . BpeMs 3anasiuHBaHER mmy.rmca e~
Hepanu¥ OTHOCHTOJBHO Bosomamero, LIuTeJbHOCTE JpoHTa mMIysBCca,
JINTONEHOCTE BOPMMHH VMIYIBCA IOHEDANEE MORHO BHDASHTH 4Spes HMHKDE-
uea'r _HADACTAHNA SMIUIETYEA koxedaHmii CISIYOUMM OGpasSOM [Z]

Laan=G9 /ol ; bpm3B ol £5m=by-QIfAWSHQ2A, f0], (5)
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rme %, - LIMTEIBHOCTH MMIYJAbCa. KDOMe TCI'0, WHKDEMEHT ONDONSAeT
IJIETENBHOCTE NEDEXOXHNX UPOUeCCOB, T.6. BPEeMA YCTAHOBJIGHMA CTalu-
OHaDEHX KoTeCaHmil: tgcr~2623/o(a)é /Y.

' TITPEXOBHMY JMEWAMY HA DUC.3 NOKE3AHO TOOMOTDUYECKOe MeCTO TOo-
Yok, COOTBETCTEYNUAX maxcyMaibHolt sdderTuBHOCTY B3aWMONEHCTBEA B
DeXEMe CaMOBOSCYRUeHNA Roledapuit (MEEVMATLHOMY IyCKOBOMY TOKY) Ha
WIocKocTH napamerpoB (GPg, X ) UpE DPaSAMIHHX BHAYGHWAX BHCOTH BCTDe-
Jia Ty9Ka B Pe30HATOD, GOOTBeTCTEYDmMX puesM I,2 ¥ 3 Ha puc.2. YBe-
JNAIORVe YIVIA HAKJIOHA CONDOBOKIAGTCS CMemeHVeM ONTIMAJBHOI'0 BHAYe-
ma (PB) B cropoHy GONBINX IO MOIYM® 3HaUeHui. JI6IKO 3aMeTUTH,
YTO OTMOUSHHO® CMEMEHWe IPOMCXOIMT IpY HaNMYmM ToKoocejanud Ha 3C,
YTO0 CBEIETENALCTBYET O HENOCDENCTBERHOH CBASM MeBLY 9TUMN ABJISHEAMA.
TleitcTBETEMbHO, MSBOCTHEM AALAETCA QORT, YTO MEAMMATNBHHI IyCKOBOR
TOK DearusyeTc B cIyaee, KOTIA 5JeRTDOHHEE CI'YCTOK 32 BpeMA Hpo-
JeTa 9opes MPOCTPAHCTBC B3AYMONEHCTBYME HPOXOIUT BCH TOPMOSAUYD da~
sy B moas /6/. Bu3BANHOS TOKOOCENAHWEM COKDSMEHMe IJIMHH npocrpé.ﬂ—
cTBa B3AUMOZERCTBIA OCYCIORIMBAET BHIONHEHNS YCIOBMA NMupmwyme Gp
I8 GONBIAX 25 To cpaBHeHM ¢ cETyanmuei, KoTlla CTYCTOR IOCTHIaeT
KOLIEXTODA. . _

XaparTepUCTHKY. ¥MIYIbCHOTC pewuMa (5), COOTBETCTBYRUNE MAKCH-
MaTBHOMY 3HEYEHWD HHKDEMeHTS of , CyiyT OTCHeR¥BATH OTMEYGHHO® CMe-
WeHEe ONTUMAJNBHOTQ PacCHHEXpoHmsMa PE. »

TaxyM 06pasoM, B IDUCJMEEHAM ciadoro CHIHAJNA HAKWICH QORYCUDY-
DIero MATHETHOTO NOJS TPUBOAKT XK. HoBHmeHmO sdpdexTHBHOCTE BHEDProOS-
MeHa (NMpu Heuwgww sasops. Mewny mywxoM n 3C). Toxoocenanne yMeHbUHA~
T IIMHY NpOCTPaHCTBA B3aiMOReHCTBAA X NOBTOMY ARIAOTCH HETATUBHEM
darTopoM. Kpome TOTO, TOKOOCENAHME OCYCIOBJIMBAST CMENeHNe ONTHMAIb-
HOT'O TI0 IYCROBOMY TOKY BHAYSHEI PE R cTOPOHY ‘SONBINX SHAYEHEA HDH
YBeUIAZe HIK X . AHaNOrWIHO CMOWEeTCH X 3HAYOHWe 6, COOTBETCTEYD—
fee yCJAORMD 50:0, Mp¥IeM KDYTHSHA 3J6KTPOHHO! mMepecTpOiikm JaCTOTH

T BTON HOOKONBKC yMeHBEAeTCA /3/. KeueCTBOHHO YAPAKTED SaBECHMO-
creit SW(PB) ne uamessgeTcd.

HepefiieM k¥ PACCMOTDSHMD DOEHMA YCTaHOBABINMXCA Konebank ¢ -
y96TOM HeAHeHHHX ABNeHE! B I'eHepaTOPe C HAKIOHHEM (OKYCHDYDUEM
noseM. Ha pHC.4 IPeNCTABNSHH JTAOBHE SaBHCHMOCTH MaKCHMAIHHOTO O
30HO I'eHepalMyu JIeXTPORHoro KIII 7 ¥ oNTMMAIBHOTO 3HAYOHUA 4’5',
DK KOTODOM DeaimsyeTcs Iaemu#t 'KIJ (mrpuxoBwe kpusue). I'pafuxz mo-
CTPOSHN T4 DASMIWHHX SHavemmt mapawerpa //H(0,375 - xpusme I;
0,5 - xpuere 2; 0,625 - xpEBHe 3) IDE (UKCUDOBAHHON OTHOMEHWH Da~
609er'0 TOK& K: MUHAMAJBHOMY LYCKOBOMY I KAXNOTO 3HAYEHEA h / H.

I26

Yeesugenre >JPeKTUBHOCTE B3&NMO-
neitcTBYA PR X < 0O B IAaHHOM DeRu-
Me MOEHO paccMaTpUBaTh Kak CIefcT- -
BE6 CMemeHns B o0XacTh COJNBUNX 3HA-
venrit omrEMasbHoit mo Kl BeJsIIMHH a2t
cropocty Yo (wm mapaMerpa HOCHHXPOH=
pocrs PE ). 910 cBA3AHO C yBeNHIE—
HEeM EMHeTHIecKo# sHEPTHN 8JeKTDPOHOB oir
B CHCTEMe oTcueTa, ABuxyueiica ¢ da-
s0B0#t cRopocTRD BosHH 3C. PacvyerH o} 73 ; 1
IOKASHBADT, YTO, KAK ¥ B ODUCIHKe- Ty e 2
H¥z caadoro CHI'Hala, CMeWieHMe OITH- ‘ .
MAJIBHOTO BHaYeHEA PS5 IPOMCXONUT ﬁ“&aﬁa’gﬁgﬁgeysaﬁngg%‘}g‘mo_
TONBRO DY OCEIaHWV SJAEKTDOHOB H& TO BHEUEHWA @pg OT X :
3C. OmHaxo B JAHHOM ClydYae MeXaHUSM
BOSKEACTBYA TOKOOCOLAHWA HA OOTE- ]
ManBHO® 3HavueHwe g CYmMECTBEHHO
meEoft, Lna BuAcHeHmA ero fusmdeckoll gy
CYWHOCTZ Oo0paTEMCH K apamisy Dac-

r
mpenesenus BY Toxa B IPOCTDAHCTEE / N\
psamvonellcTers rexeparopa. Ha puc.5 02y ,’
OpSNCTARIOHE 38BHCYMOCTY MONYJA KOM- AN
IUTeKCHOft AMIUMTYMH NepBOfl TADMOHEKE ¢ o:u : '048 3
BY Toxa IyuXa OT MPOROJBHON KOODE~ pyo 5. Bapmemmocrd Lcw OT

HaTH IDY Da3JMYHHX SHAYEHHAX TPOTONbHOE KOODPAMHATH.

X ( X -0 - xpmsas I; ¥ =-34' - kpusas 2; X =—42' - xpusaq 3).
CIUIOMHHEe YYACTKN KDEBHX COOTBETCTBYOT HEXORIGHID 3JEKTPOHHOTO CTYCT-
Ka B TopMossame# $ase mons BoxHw 3C, WTDPEXOBHE — B yexopsammeit, Y3
Tpaf¥KoB BEEHO, 9TO B HEJMHORHOM DeXuMe TOKOOCERaHNe B KOHUE Ipo-
CTpaHCTBa BaamMofeftcTBMA mpuBOmNT X Ja30Bofl CeyeKIuM BJeKTDOHOB
nyaxa (ocemanT mpemMymMECTBEHHO YCKOPAEMHE NOJeM SJeKTPORH) » HOHATHO,
970 B TaKo! CUTYSIVE DEAIMSYETCH BOSMORHOCTH I'eHepalmy Npu CONBLEX
BHAYGHAAX HAYANBHOX CKODOCTH 9JEKTDOHOB (WM3-32 yMeHbUEHMA KOJIIeCT-
Ba 9ACTHI, OTCMpADmEX 2HeDT¥® ¥y Bi.mona). Takum opasoM, NOBHUeHNE
3JEKTPOHHOT'O Kl mpr @WKCUPOBAHHOM OTHOMEHMM Padodero TOKa K IYCKO-
BOMY B KOHEYHOM CYeTe OGYCJOBIOHO TOKOOCOZRHUEM B KOHIIS IPOCTDAHCT-
Ba B3amvMoneftcTeug, OXHaxo #3 IrpafuKoB Ha DPUC.D CIeNyeT TaKke BHBOX
00 OTDEIATENHHOM PO3TeHCTBUN TOKOOCeNaHKs Ha 3@PEeKTHBHOCTH BHEDPro-
o6mere npm Gospmux X , xorna Ommmpme K 3C CJIOM JMEKTPOHHOTO NOTO-
Ka HAUWHANT ocenaTh B CepelrHe TPOCTDAHCTBA B3amMoleicTBHA.llo-BumN-
MOMY , IMEHHO 3TOT PaxTop orpalxgg?rqnaaer ugpacrarue KII mpr yowumms. unn X,







