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HEROTOPBIE OCOBEHHOCTI 3AJTAY
MATHUTOTHUAPOJMHAMMYECKON TEOPUM YCTOMYUBOCTH,
IMPUBONMBIX K ITUOOEPEHIIUAJIBHOMY YPABHEHUIO
C IMPOMU3BOJIbHBIM ITAPAMETPOM IIPY CTAPIIEN
ITPOM3BO/THON

H. C. Epoxun, C. C. Moucees
(Hosocubupck)

NecmenyoTea acuMOTOTHYECKHe CBOMCTBA pelleHuil AuddepeHINaIbHOT0 YPABHEHIIA
9eTBEpPTOTO MOPSAAKA ¢ MPOW3BOJBHEIM IapaMeTpoM IIPH cTapiieil MpomsBopHoi. Ilokazamo
nopobme acCMMUTOTHK He3aBHCHMO OT 3HAUEHWA HapaMeTpa IIPH CTApINell IIpOM3BOHON IPH
HAIMUAKN HYyJTe# RodpQuIueHta OPH BTOPOH IIPOM3BOMHOM.

PaccmarpuBaercsa BIMAHZE IPOJOIBHOTO TOKA, KOHEYHOCTH JTapMOPOBCKOTO pPafmyca

- HOHOB W MOH-MOHHOHN BSI3KOCTY HA YCTOMIMBOCTH IIa3MBI B MAaTHWTHOM Ioje. Boramciasercs
HHKpPEMEeHT Pa3BUBAIIECS HEYCTONIMBOCTH, & TAK;Ke BRIACHATCA cTabMInsupyomas poib
BpalleHUsA MOHOB B MATHUTHOM IIOJIE.

1. UsBectHO, 9TO B psifie CIydYaeB IPHU WCCIETOBAHNE CIEKTPOB KOJIeOaHMI
B O0BYHON W MATHUTHOW THAPOAMHAMEUKE 337a9a CBOAHWTCH K AuddepeHnumaib-
HOMY ypaBHEHHWIO BHIIe Broporo mopsgka [ 2]. B wacrmoctm, 0c00yi0 poub
mrpaer Caydai, Korja B AudepeHnualTbHEOM yPABHEHWE R2-T0 HOPALKA KO03(Q-
¢urimerT npum (n — 2) OpPOM3BOJHON 00pamaeTcs B HYJIb B HEKOTOPOW TOUKE
KoMmIeKcHO# X -mmockoctr. B cBasm ¢ atum B [* 4] 6o mpeqnpuaATo mece-
moBaHme AupdepeHnnanrbHOT0 ypaBHEHUA

afetY — Pu, (2)9" + uy (2)p = 0 (1.1)

¢ ABYMs MaJBIMU IapaMerpaMmu: [} — MaJslii mapaMerp «KBa3HKJIACCHIHOCTHY,
Xapaxrepuayomuii cIadyio HEOTHOPOZHOCTH CpeMibl, o, — APYroil MaHil ma-
paMeTp (HampumMep, CBSA3AHHHEIH C BIUSHIEM MaJlof BASKOCTH); OTMETHM, 9TO, B
9aCTHOCTH, o0 W § MOT'YT paBHAThCA efmHune. Kosdoummentsr u,, u; ~ 1, 3a
HCKJIIOUEHNEM TOUEK, B KOTOPHIX OHU MOTYT 00pamarbes B HYIb.

OcHoBHOe BHHMaHme B paborax [3 4] OBLIO yJeleHO HCCICHOBAHUIO BIMAHISA TOUCK
«IIepecedeHNsy PeIIeHMil HA XapakTep CIeKTpa Kojiebammil. B wactHOCTH, BOIN3M TOYKH
uy = ( CYIecTBYIOT JBe TOUKI (IIePECEIeHUA) PEIIeHW, I PACCTOAHNE MEKIY HUMU, IIPO-
HOpIIOHANbHOEe Iapamerpy o / 2, ompemgerser pasmep 0coboi 06aacTH B JaHHOM clydae.
Kuaaccnpuranusa MeTOf0B pelleHHA 3amadu ObLIa IIpoBefeHA IO Iapamerpy o / 2, mpudem
OCHOBHOE BHEMAHHIE YHeIAIO0CH caydamo o /B2 > {1, KoIfa MOKHO BOCIOJIB30BATHCA METO-
oM (asoBEIX MHTETDAJOB IpU 00X0e KayKkgoil 0COOEHHOCTH B OTJ@IbHOCTH, TaKk Kak pac-
CTOAHIE MLy TOYKaMH IlepeceueHNs PelNIeHMH BeJIMKO 0 CPaBHEHHIO € XapaKTepHOI
JJIMHOM BOJHBEL TT€PECEKAIOMNXCA pPeIIeHNI.

B macrosameii pabore Oymer ImOKazaHO, 4TO, HCIONB3Ys Merof Jlamiaca B coueTamUIl
¢ AaHATUTHIECKUIMIY CBOHCTBAMU PeIleHNH, MOKHO, C eIUHOM TOYKY 3peHHs, IPOBECTH MCCie-
IDOBaHWe 3ajfauyW IpH n00BX 3HAUYeHWAX Hapamerpa o /f2 B [3] Gwuro ormeuemo, uro,
COTJIACHO pesyabraTaM paborsr [°], clegyer osKmmaTh aHOMAJIBHOTO IIEPeXofia OJHOTO pe-
IeHNA B Apyroe B HEKOTOPOH 007aCTH KOMIIEKCHOHN X-IITOCKOCTH BOJIUSH TOYKY Uy = 0
raxske u opu (o / f?) << 1. C sruM cBABaHO, 9T0, Kak Oyger BUIHO U3 JTalbHEWIIero, pelne-
HOA 00JafaloT B H3BECTHOM CMEICIE CXOJHBIMI ACHMIOTOTHIECKEMI CBOHCTBAME ITPH IIPO-
H3BOJBHBIX 3HAYeHUAX o / B2, JlaA HmpocTOTH OrpaHumIuMcs guddepeHnualbHEM ypaBHE-
HEEM YeTBepPTOr0 IMOPAAKA.
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Pacemorpum puddepeEnmaibioe ypaBHEHME
@V + A (29" + uy@) =0 (1.2)

accienoBanHoe B [¢] mpm Gonbmux sHauweHmsaX mapamerpa A. Haw morasamo @
[3], ¥ momoGHOMY BHAY MOKHO HPHBECTH

\\ g (1.1) B6amsm TOUKHM u, = 0, mpmuem
A2 = P2 /a.

Ao Wcnonbsysa meron Jlamnaca, 3anumeM
\§ peinenwe ypasHeHus (1.2) (1.3)

1 \\.‘}g’r‘ Q) = St"z exp <tx - %1—0 tj ?»'2> dt

S

o .44,4» - Hax u B [®], BetGepem xorTypE C, Kak
//r‘q oo/ yrkazano Ha ¢urype. HOHIH KOHTYPOB,
4? \ : ~  yxogAmux B OECKOHEUYHOCTh, JEMKAT B
,¢ ] cexropax t-maockocr, rie Re (82 / A?) <C0.
/‘q A\ Torpa, cormacmo Teopeme Homm, mMeeM

oL P \\ CIeNYIOMY0 CBSA3H ME)KLY perTeHuaMIE:

dur. 1 Al '+‘ AZ —,— A3 = V, Usg — Uy = A17
U —ug = A, (1.4)

BEsiCHEM TOBeieHNe HA JeicTBUTENAbHOHE ocw X yKasaHHBIX peIIeHWI IpH
MaJIEX BHAUeHWAX mapamerpa A. Paccmorpum mpeskne Bcero pemenwme V. Bri-

upcnss Beder npu ¢ = 0, momyamm (1.5)
_ A ekl el s
v=ani(m) ey + B B0 (e=m ) )

Ilst mocraTowHo GoNbIUX 3HAUEHHIT Z, Korja | a|=> 1, B BEpaKeHAn (1.9)
MOKHO IPeHe6pedsb CyMMOIi, I OHO TIePEeXOfIUT B COOTBETCTBYIOMEe BRPAKEHNAE,
nomydennoe B [¢].

Paccvorpuy temeps pemenus Ay. Crenas sameny ¢ = Az':o, mmeem

1 S [ 3 a3 12510 ds
—\‘ex 7»:0/2(6%—‘—)————]— 156
AT 3/ okl @ (8
k
s (1.6) Buamm, 9T0, Kak u B caydae A>>>1, MOKHO npene6peds IeHOM
U107t / Az B mOKaszaTene 9IKCIOHEHTH, TOT/A NaJbHeAMKIe BHEYWCICHU
BIIONHE TOROGHH IpoBeieEHEM B [¢]. ARanormyase paccysK/eHnsA MOryT OBITH

mposeniers fus pemennit Uy. [lpmBepieM 37ech acHMITOTHIECKO® BRIPAKOHUE
myisa A, HA BEIeCTBeHHO 0CH

Ay =

e S —_ % "5/5
Az = Y ke~ lsin (3—2£> ek, argx = — 1

Y =l
Az = | A helldr (—3;’—> [€E +ie B+ V, apga =0 E bl

OTMeTuM, 49r0 IpHBEJleHHBE 37€Ch BHPAsKEHHs COBOAAIOT C IO yTeHHHI-
Mz To MeTofy (asoBHX mHTErpanos. B cerrtope arg r=mn-'/3ym, |y | 1 pe-
menue A, Befier ceba Kak Hambouee OHCTPO CHAfAIONIee M He COJEPIKUT (IPH-
Meceily Apyrux pemrenmit. B cexrope arg x = ?/3ym B mpefierax omuOKT MEeTOA
mepesaia penienne V He Biamser Ha moBefieHne A ;.

Haxomen, sa amamz x > 0 o06a THHa peNIeHmil — TUCTO OCHUIIIMPYIOmue
m uMeloT «ciaboey pasamdme HOPANKOB, BHPAKAIOIEECA CTENEeHAMEU Z H A
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Jlerxo 3aMeTuTh, 9T0 BOIMBU JWHAU Cj, YIOBIETBOPAOIIUX YCIOBUIO arg & =
= 2/,n (k — 2), ® pemeHmAM Aj; (uMemEM HA HHUX UYUCTO KOIe0ATEILHEII
XapaKTep) IPUCOeTMHAIOTCS WIEHH, HMeIomue BUf, pemmernmit Troa V. 910 cBi-
3aHO C PACIIOJIOKEeHMEM IePeBANBHEIX TOYEK U JIMHUII CTOKA OTHOCUTEIBHO KOH-
TypOB peIIeHWil, 4TO OIpefesserT HAIIN BO3MOKHOCTH [eQOpPMHPOBAHMA KOH-
Typa B OTPE3KH JuHHWil croKa. BOIu3n nueEmil ¢; mepeBalbHEE TOURE Iy, o° =
= — A’z momapmaioT Ha TpPAHWIy HE3AMTPUXOBAHHHEIX CEKTOPOB, W KOHTYP
C (Ay) medopmupyerca B JIWHWE, IPOXOAAIIUE 4Yepe3 BCe HmepeBalbHEIE TOU-
ku. OT™MeruM, 910 Iy pemeruin Tuna Uy, B cuily mX MeHBINEH CTeleH:W pocTa,
CYIIEeCTBYET CEKTOpP B Z-MIOCKOCTH, B KOTOPOM €CTh IpHMech pacrymux Aj
(I 3%e 9MCTO OCHUINNPYIOMEX), HOCKOIbKY HeBO3MOMKHO AedopMarmeis KOH-
Typa HCKIOYATH BIWsSHWE TOUYEK IepeBata fy, ,. llogobme acummrormk mpm
A<< 1 m A> 1 npuBofmr K TOMY, 970 B 000MX yKA3aHHHX CIydadX MpaBmia |
HAXOKIEHNUsA CIEKTPA JacrorT Ajif (UHWTHHX pPeIIeHnH aHAJIOIMYHH HONYyIeH-
ueM B [3].

PasyMeercsi, TpaHUYHBEIe YCIOBUA HA CTEHKAX MOTYT IPHUBECTH K JPYruM
nmpaBmIaM HAXOMKIEHWS YaCTOT M, B YAaCTHOCTH, HAPYIIHTh CHIBHYIO CBA3b
MERIY pPEMeHuAMI.

OTMeTHEM, 4TO B PacCMaTpUBAEMOM CiIydae B OKPECTHOCTH 0C000i 00IacTm
u, = 0 mCOBITEBAOT BeTBIeHWe Kak k; — k,, Tax u k; | k,. 3pmecwr k; (),
ky () — BOJHOBEIE BERTOpA 3aIEINIAIOINUXCA PeIleHwmil, JerKo Ompe/eiaeMule
u3 (1.1). B cayuae, ecim BeTBIeHHe HCHHTHBAET TOIBKO, Hampmumep, &y — k,
U TOYKZ BETBIEHHUS PACIOJIOKEHH He HA BEINECTBEHHOIl 0CH, CBA3b MEMKAY pe-
mennsavMu ociabuaserca [].

2. Ilpesxme WeM mepexofuTh K KOHKDETHHIM IPHIO:KeHWAM TEOPHH, Cfie-
7TaeM emie HECKOJABKO 3aMedaHuii. Bo-mepBHX, KaK Cledyer W3 IpegBAYIIuX

| paccyskeHmii, HeT HEOOXO[UMOCTH HCCIef0BATH pasMep (PEe30HAHCHOI» 006-

JaCTH MEKIY TOUKAMME (IIePEeCeUeHus» PEIIeHN, TOCKOIbKY Py HAJININN TOY-
Ln u, = 0 cmexTp KonebaHuil QUHUTHHX pemieHwit ot sToro He 3aBucut. Hysx-
HO TOJDBKO, 9TOOH IIIPUHA «Pe30HAHCHOIY 00macTy Obla Maja o CpaBHEHHIO
MIPHHOH «AMBIY, B KOTOPOil JOKAIM30BAHO (PUHMTHOE pelleHHe; OJHAKO IIH-
puHa «aMB» paBHsercsi ~ R (R — xapakrepHBIii pasMep HEOJHODOJHOCTH),
a pasMep «pesoHaHCHOI» obmactn — ~ R}/ q. IlosTomy mocmenmee TpeGoBa:
mme aKTHIECKH Beerja BhIouaHserca. Jlamee, Tak kKak KosuummeHT U, AB-
Afgercsa B KOHKPETHHIX 3a7jadax, BoOOIe roBops, yHKIWEH JaCTOTH, TO BaK-

HYI0 POJIb MIPAET PACLIOJOKEHNe TOUeK U, = ( B KoMmiIexcHOil X-II0CKOCTH.

Ecnim touku u, = 0 pacmososKeHHl JAJTeKO OT BEM[eCTBEHHON ocH (3T0 OOGBHIIHO
frBaer, ecim Re ® — Im ®), a Ha BemECTBEHHON OCH CYIIECTBYIOT (HHUT-
mse pemennsa (1.1), coorBercrByOmue NaHEHOI TacTOTe, TO HA TAaKWe pelleHns
rouKm u, = ( oxasmBaior ciaboe BausHme. MHawe roBops, paccMarpuBaemMas
3lech TeOpHUs IPUMEHEMa, BooOme rosopsd, K caydaio

Imo < Reo

OTMeTHM TaK;Ke, 9TO 0CO0CHHOCTH THIA «mepeceueHumA» pemermﬁ‘ WINn «TO-
geK moBopoTa» 6yl{y1‘ BJIUATH Ha BO3MYINEeHNWEe B BuJe maKeTa BOJH, €CIHU

d(Rew) 1 A
e i

3mech L — paccrosiHme OT MecTa JOKAIM3AIUE IIaKera 70 obOmacru, Ife
Hapymaercs NpHONMKEHHE TeoMeTpuyecKoil ontmkm, A, — aMIIATyja Ha-
YaIbHBEIX OIYMOB» B cpefie, 4 — aMmiuryJa BOBMYIMIEHUA B HEIMHCHHOM PeRu-
Me. B mpormBHOM ciyvae Heo6XoquMo y4uMTHBATh HelmHeiHBIe dPPeKTH.

PaccMorpum Teneph BIUSHWE KOHEYHOCTH JTapPMOPOBCKOIrO pajmyca HOHOB,
a TaKkyKe MOH-MOHHOM BSASKOCTM HA PA3BUTHE HEYCTOMYHMBOCTH IJIABMEL B Mar-
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HHUTHOM IOJIe 3a CYeT MPOAOIBHOTO ToKa [ °]. YpasHenme mis Bo3MYyImMEeHHEBIX
BeNWYHH mMeeT caefyromuit suy [% 10]:

W — 0,7 W — 0
RN B A
i i
(Ofrad ®, i@, ; o
*: Yy ?< _m——mi_{_co—%ixkzz—mi)]q)”‘o (2.1)
3nmecn
Ty, 1 dn
AEL 2\2 e Oe__'_%o
A = (lfyrz) 0, = ]ﬁy ——eHO s (22)
f i Lo 1 dng 5 _(&)2‘%1%9113
Ea e T S 5 ky v,
e ) i AJ Joc ﬂ
X'—— g ? (et kz HOSHZ dx

B (2.1) u (2.2) npunATH caenyomue 0603HAYCHHA: ky, k, — mpoexmun
BOJIHOBOTO BEKTOPA HA OCH Y M z COOTBETCTBEHHO; I’ — JIAPMOPOBCKHIT pagmyc
HOHOB; [/, — MarHWTHOE MOJe, HampaBieHHOe 0 z-och; Lo, Toi, O, Of; —
COOTBETCTBEHHO BJIEKTPOHHAA W MOHHAS TeMIEPATYpPH W JAPMODPOBCKUE aCTO-
THI; Jo — HAYaIbHHE MPONOMBHEI TOK; 0| — IPOAOIBHAS IPOBOJEMOCTD;
Ves Vi — COOTBETCTBEHHO 9ACTOTHL COYJAaPEHHs SIEKTPOHOB ¢ MOHAMU M HOHOEB C
HOHAMM; 7y — HEBOSMYINEHHAs INIOTHOCTB; € — 3aPAX DIEKTPOHOB; ¢ — CKO-
POCTh cBera; % — KO(GQUUMEHT dIEKTPOHHOII TemiompoBofHOcTH. Kauecr-
BeHHBIE MCCJIE[IOBAHUs yCTOHIMBOCTE YHOOHO MPOBECTH NMPH IIOMOIIE COOTHO-
meHms [10] g

Im (u; + Pu, [E[*) =0,  Re (af®.") — Re (u; + Buses®) =0 (2.3)

BalMCAHHEIX TS HEKOTOPOil Toukm z(P) B obmacru Jokaamsanum ¢ (x) Auas
(1.1). B (2.3) Bmecro k, Geperca k, mam k, B 3aBHCEMOCTH OT ZHTET paJbHOT 0
BKJIaa MOZ, B KpUTepUil yeroiiamsocra &k [ ky ~ ]/a.ﬁmcmzm IpesKie BCero,
KaK BIHAET KOHEYHOCTHh JIADMOPOBCKOTO Pajfimyca MOHOB HA HEYCTOHIMBOCTD
8a CYeT MPOMIOABHOTO TOKA, ecam Kod(dummeHT Ipum BTOPOH IpPOW3BOXHON B
Hynb He obpamaercsa. Torga B ypasrennn (2.3) MOKHO He yIHTHBATH gerBep-
TyI0 Tpou3BOAHYW. PaccMaTpmBas IjsA IpPOCTOTH CIydail, KOTAA ©, S o,
D¢, aVi, YXk;2, w3 (2.3) momyamm

O1,5 = Y50; + 1/, V@iz — 4w, - (2.4)

W3 (2.4) BunuM, 970 BOBMOKHA CTAGWIMBAIMS TOKOBOH HEyCTOHIMBOCTH 32
caeT KOHEYHOCTH JIapDMOPOBCKOTO pajmyca WOHOB, €CIIH ;

0)7;2 > 40)0(Ds§

Ecnu Temeps mmeercs B oxpecTHOCTH BemecTBeHHOI 0CH TOUKA =G
BIHSAHEE (MOIED K, OKaskBaeTcA cymecTBeHHHM. I3 (2.3) Torga momyamy cire-
JyloImee yCIOBHE CTAOWIM3aI[Um:

@32 > 4o w,0;

T. €. YCIOBHe CTA0MIMBAIMN 3aMEeTHO YIYUIIaeTcs.

YareM Temeph BIMAHEE HOH-HOHHOH BA3KOCTH, KOTOpOil COOTBETCTBYET
4eH o vi. Torga mpu yemosuu o 2 > 40,05 (OTKyAa, B 9aCTHOCTH, CIIelyeT cra-
Omnmsanms OORYHON TOKOBOM HEyCTOWIMBOCTH), a TAKIKE ©; S> ov; U3 (2.3) B
caydae, ROTJja MOKHO ImpeHeOpeddb deTBePTOli IPOUBBOLHOMN, HMEEM

0,0 [ONO]
©= 2 o = (2.5)

i i
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W3 (2.5) BugmM, 910 OHOBPEMEHHHI y9eT NPOJ0IBHOI0 TOKA, KOHEIHOCTH

' HOHHOT'O JTJapMOPOBCKOT'O pajgmyca | MOH-MOHHO# BA3KOCTH BHOBbD OPUBOAUT K

geycroitamBocTr ¢ MaauM mHKpeMeHToM (Im 0 << V 040;). [Ipn Haamann To-
gex u, = 0 m3 (2.3) caemyer, uto Re ® m Im o ymenbpmaioTcs B o pas, OfHA-
KO HEYCTOMYWBOCTh OCTaETCA.

10.

SO0 ey TN

Baarogapum I'. M. 3acaascroro u P. 3. Carpieena 3a monesHse JUCKYCCHH.
Mocrymmaa 10 XI 1965
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