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Abstract

In the case of local nonlinearity the stationary self-focu-
sing of the Gauss wave beam is considered in a nonbomogeneous
medium. Equations of the absorptionless approximation for the
beam width, the field on the beam axis and the refraction factor
are integrated on a computer. Investigation is carrid out for
the self-focusing in dependence of the nonlinoarity level, the
initial divergence, the dissipation, the length of nonhomogeneity
of the dielectric permeability nondisturbed by a. beam, and the
diffraction parameter.

AHHOTAtiHH

onyiae -noicaJiBHOft HaOTHeflHocra paccMOTpeHa
caMo$OKye?poBKa rayccoBCKOro BtxnHOBoro nynca B
opens. ypaBHeHH«^8sa<3eppauHOHHoro npHdnHjSffiES';viH DIHPHHH
sa, H<XKH Ha OCH ny5K&--a>nc)Ka3aTe.gs-HpeSoM3ieHaa HHTerpirpyiDTCfl
Ha 3EM. B qHCJieHHOM 3KcnetBHJefife HCCJieaosaHa aasHCHMOcTi, caiio-

JJHHHHH AOHHH HeoaHopoOTocra~BBBe3iinjeHHo8
npOHHiiaeMOCTH H napaneTpa

onoBa: BoraoBOfi ny^OK, caMO$OKycHpOBKa, HeoBH'opoa-
HEH cpesa, rjiytJEHa npoHHKHOBeHna, KoneiHO-
-paSHOCTHHft M6TOfl.



PemeMHe pajsa HayjHO-rexHffqecKHx npcxtaeM HesosMOSHO 6es BCBCTO-
poHHeeo HsyieHHa HejnmeftHoro BsaaMOBeftcTBEH H caMOBoafleftcTBjia uoq-
HHX HOTOKOB nsJtyTOHKH B OTaneKTpHKax H-rasax. noaTouy He onyaft-
HO B noaneBHHe row K aiofi: odnacra HCCJienoBaHHfi npOHBJweTCs <k>Jn>-»
moft HHTepec(cm..HanpHMep, I ] ). K iztcjiy aaMe^arejiiHHX nposBJie-
mft cauoBOsneflcTBHfl deaycjaOBHO OTHOCHTCH caMO$ORycHpOBKa njniKOB
aneKTpOMaraHTHHX BOJIH t *5]. Cyri, aioro HBJieHHH sawnraaeTca B
TOM, HTO noA AettcTBHeM ncuw njniKa cpe^HHe napaueTpu cpeau ESMB-
HHDTCH T8KHM OCipaSOM, HTO B03HHKa6T He^HHeflHEH pe$paKH

K OCH njniKa H KOMnpecciw ero B nonepeiaoft MOCKOOTH. B
Te corJiacoBaHHoro cxoswenzH Jiy^eft nepBOHaiajo,HO ToncTuft BCXHBOBOB

cxmaaeTCH B CBepxTOHKyn HHTB, B npenanax Koropoft IMOTHOCTB
3JieKTpOMarHHTHoro nojiH BospacTaer Ha sea H CScwiee nopan-

ROB BejfflqHHH.

K HacToameMy BpeweHH car^o$OKycHpoBKa BOJIHOEMX ny^KOB B OHHO-
poAHux cpe^ax HsyqeRa nocTaTOHHO no^pofino (CM., Banpuxep, otiaop-
HH6 CTaTBH [ ]). OaHaKO B peaJDHUCC yonOBHHX, B qaCTHOOTH B

jiadoparopHOft H Honoc$epHoa n^asxe, pacncuzozeEne TpaccH pacnpocr-
paneHiui BOAHOBoro ny^Ka odrono cymecTBCHHO saBncnr OT pacnpeaejie
HHH rpajoieHTOB IUIOTHOCTH, TeMnepaTypH H flpyrax napaueTpoB. B
CBH3H C 8TEM B3XHO 3HaTB, KEKHW (XSpaSOH HeOXHOpOgHOCTB MOX6T

Ha xapaxrep pacnpocTpaHeHHfl cauo$ORycHpynqBxcfl BCUIBOBUX
. B OTjnreHe OT cjiyqan OOTOPOJHHX cpejc, Tecpw caMo$OKycH-
BOOIHOBHX nyHKOB c y^eTOM HeoflHopoflHOCTH $aKTHqecKH enje

TOJIBKO paspaOaTHBaeTCH [ ] , ITO oiqacTH ofSycjioaneHO
HHMH MaTeMaTIPieCKHMH TpyaHOCTHMH EHEJIHTHHeCKHX paC^CTOB, T8LK

aaxaqa CBOAKTCH K pemeHHD HejmHefiHHX ypaBHenaa c sasHCHOHMK OT
npocTpaHCTBeHHmc KopparaaT H, Bootfuje roBOpa. BpejiieBH
Taira. B HacToameM npenpHnre aiexy* pafioTe [ J ^HCJieHHO
caMO$OKycHpOEKa BOjmoBoro ny<nca, pacnpocipaHHimeroca B

cpeje BBOJIB rpajmeHTa OT3JieKTpipjecKo8 npOHHuaeMOcra. BBH-
CJIOKHOCTH saBaHH sflscB paccMOTpeH Hantfojiee npoctoft cjiyiafl

HejraHelteocTH H cTaujioHapHofl cauio$OKycHpOBKH. He -
sasKCHMOcTt JSJIKHU caMO$OKycnpoBKH OT xapaKTepnorb
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npocTpancTBeHHoro wacmrada HeoflHOpojoiocra L , noraomemw anep-
ran nyraa e npoxaxneHHe ero B odnacTB, HenpospaiHyu jpw BOJIH wa-
jiofl aiflMHTyflu. OtJcymaaeTCH BOSMQXHOCTB BOjmoBOflHoro pacnpocrpa-
HeHHfl nynca B HeoaHopoOToft cpwte H aaBHCHMOCTB 9$$eirra OT crene-
HH

I. OcHOBHue
8 CEaJUpHOfl aasaie c^raiQiOHapHaH catio$OKycHpOBKa nyqROB

pouaTHHTKHx BOOT uozeT (5HTB HCGHeflOBaHa B paMKHX cjieflymero ypas-
HeHHfl ajumnTiriecRoro rana jyifl KOimneRCHOfi aiouniTyw anejcrpinec-
Koro HOJIH

=0 ,
(I.I)

rae £ s £T * t ££ , aaBHcoqafl OT npojianLHOfi KOOpflKHaTu x B
HOJIH BOJiHOBOro ny^Ka.KOMiiJieKCHaH joianeRrpiniecKaa nporamaeMOCTB
HeoflHOpoflHOft ruiaauH c xapaKrepHHM ncuieM HeJEHefeocra EF ,
x~0 = u>/c ana nonepeiHHx.JiHCJo ffa = cu/v^T^T ww JieHnunpoBCKHX
Bora, n) - lacTora, I/?* ~ TennoBan CKOPOCTB anemrpOHOB.

Bm(ejmu B E&,zJ BeqecTBeHBue aummryAy A H $asy </> ,
i.e. E = 4exf>/- t 'v>} .Torjia npu aKCHantHoft CHMMeipHH BOuraoBO-
ro nyiKa ra (I.I) noJiy^HM ypaBHeBHfl Ana ateonajia H noTOKa anep-
n m ' , , 2 2 «

a. - nonepeiHHft pasjiep sojiHOBoro ny^ca, ffe = KfV£
zapaETepHoe npojKuo>Hoe BCumoBoe IHCJIO. npH ecTecTBeHHow jyw BQJI-
HOBOro ny^sa yanoBHa I ff, a./ » / nojie £ mjeeT <3oin>myD
$aay </> , noaTOMy pememe (1.2) uozeT OBXB ncwyneHo
reoHeTpB^ecROH ODTHKH, noaodraM Hs^ioxeHHOuy B ( J . Kaa
B Teopoz cano$OKycHpOBKH dyAen cqHran> ny^ox rayccoBCKHM.
THBafl asTOMoaejiBHHa xapaitrep cxanifl BoraoBoro nynca B npzoce-
BOfi 0(5jiaCTH nOJIOSHM
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rjte Ac auajmiyKa. nojw sa OCH njraca. BseaeM s$$eKTHBHHe noKasa-
Te;o> npeJiOMjiemw Nt(%) = tct (X.)/KO H nrnpHHy nynca

(1.3) B (1.2) nojiyqaeM CHCTenjy cBHsannHx
HHX ypaBHeHHfi juiH raHpHHH nyiKa i(%) , noKasaTejiH

N(t) H nojia Ha OCH njnuca Ac(z)

B
saTyxanHH, A = ///^ .

ypaBHemfi (1.4) nsjinsicn HCxoaHoft jyig Hsy^eHHH B (3es-
adeppamiOHHOM npH&mxeHjni pacnpocTpaHemiH caMO$OKycHpyi)merocfl
BOjmoBoro nyqua. HCHO, q?o B odnjeM cjiyqae npoHSEQJiLHHx MeoflHO-
pojmocTH H HejraHeftHOCTH oaa MoxeT <5nTi> nponHTerpHpoBaHa TOJIBKO
IHCJieHHO. KoHKpeTHSHpyeM BHfl flHSJieHTpH^eCKOfi npOHimaeMOCTH H

B03BM6M CXejSyWJlO SaBHCHMOCTB OT3JieKTpH

npoHHnaenjocTH OT ncwiH

-j£/E?} , (1.5)

xapaicrepHsyeT nepepacupeBejeHHe iwaaMH B
BHCOKOiacTOTHOM nojie, npHH6M £,(&) JZHHeflHaa OT3JieKrpjnecKaH
npomataeMOCTii. tor yy,o6cisa vmcjiem&x pacieTos cyieayeT nepefira
K (SespasMepHUM nepeMeHHHM. BBefleu (JespasMepHHe irapHHy

us I(xj/i0 , paccTOHHne OT IIJIOCKOCTH HinteKmni
. t a Z/LO H OTCCHnaTHBKHll $3KTOp W = ( Ac /£j *

norjomeime aHepnra BOjraoBoro ny^Ka, rjje £.„ . sut-
HOJIH ny^Ka B IMOCKOCTH HHseKura. SaMeraa, ITO B oicyr

Tenepi, c y^eTOM (1.5) cHcreMa ypaBHeinift (1.4) npeodpasyeT-
CH K Busy

du _ ^T . t/1^/ _ of, ,4 ,,,,!),/. c^ _
eft ~ N ' dt - - ( f - ^ ) W , d t - j 7 ' (1.6)
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I ft) B (1.7) HBJW6TCH (5e3pa3MepH08 IMOTHOCTBBD

3Hepnra Ha OCH nynca / = fj(./Efi)
2 s falx/fy/t/*/^ ) . B

$opwyjiax (1.6), (1.7) napaiseTpH of, , <£, , oii BIWHCJUTOTCH
no "HaiaJiBHHM" flamm/i H xapaKrepHayrar BjmHHHe cooTBeicTBeHHo:

, ^p , z 0 {
a flaJpaKUHH #j = C%/10)

2 • HoKaaaie^B HpejiouneHHH Ha OCH
Ka M(t) Haxo^HTCH HS HaJTHHeteoro

HJiaaMH BXOOTT qepea jntHegHyo
, KOTOpyu B flatbHeSmeM c^HTaew

naneM ny^Ka IDIOTHOCTH miasMH. Ha-
(1.6) U0 = 1^=1 ,

Kan BHHHO H3 (1.8), l^, onpejejifleTCH "HaiantHofi"
CTBD BojiHOBoro nyuta.

IIpu oTcyrcTBHH aKCHajiBHoS CHMMeTpHH BojiHOBoro njT<nca
ero caMO$OKycHpOBKH cymecTseHHO ycjiOKHneTCs. Hanpmrep,

nyaca c sjuiHnTH^ecKofi $opMOg nonepeqnoro ceieHHH
R $asa B desadeppaqnoHHOM npnoOmseHHZ EM8KT

Tenept npa caMO$OKyoHpOBKe nyroa B odnacTH npospaiHocTH H
uanoM norjionjemiH ncwyocH a^ranca aBOjauHOHZpyor cowacHO ypas
HCHHHM

A2 . d*6 + 4s &, *-*
=

r«e ^ = cfz/^fz) H 4*=
8 fiojiee HarjuoiHog $opwe cHCTeua ypaBHemft (1.9)
npn nepexo^e K nepeweHHHM: «z = /fsfnff , g
^ xapaKrepHsyer csa-rae scwHOBoro nyoca B nanoM, a yrjiosas

nepeMeHHafl <? ( O < S < K/2) onpexexxeT aBonzajan Hapyrae-
HHH aHCHaOIBHOfi CHMMBTpHH B paCUpejieJieHHH HHTeHCHBHDCTH

B nonepeiHofi K nanpaMeHEB pacnpocTpaneHHa UJIOCKOCTH (
B ROBUX nepeMeHHHX ypaBHeHna (1.9) WH KydinecKoft



npHHHMaiOT BHfl

B cjiyqae oflHOpoaHog cpefla, Kor«a N,. = const
(1. 10) jierico HHrerpapyrarcH I J , nocKO^BKy £ = co

caMocbOKycnpoBKe oTBeiaeT BH<5op HaiajrtHHx aaHHHX, npn KO-
TOPOM £ < 0 , a nonyocH BJiranca HcnHTHBaBW KonetfaHEH c yueHB-
maBaqmacH no uepe npHAratseKHH K $OKycy nepHOBOM ocmuwnuHfi

B0 < 8 ^ (ir/2)-8e • B HeojtHOpoflHofi cpeae ypaBHemm (1. 10)
MOSHO npoHHTerpapOBaTB inoneHHO sasas npo$am ^Cz} H

flamme B IMOCKOCTH HHserajiH Q^ , 8g , da0/eJz.a,

XapaKrep BJEHKHS HeonHopo^HocTH ycMaipHBaeTCH HS
«? ̂ j . BHHHO, ITO npH aBJOteHHH BoaHOBoro nynca B CTO-

poHy yueHBrneKHH noKasaiejiH npejioiraeHEH s/ifz), $yHKmw
ydnsaeT H, <xneBOBaTejQ>HO, corjiacno ypaBHeHHB ana
KycnpOBKa nynta ydHCTpneTCfl. B odparaoM wiy^ae -
B CTopony pocia /V^ cauo$oKycHpoBKa

2. CAMOSOK7CHPOBKA BOJfflOBOrO IFHKA B OBJIACTH IIPOSPAHHOCra

PaccMOTpaM BHa^ane aHanHTH^ecKH pacnpocTpaHemie
tomeroca BOJiHOBoro nyqKa B HeoflHopoflHOfl cpeje B odaacTH npoapai-
HOCTH. CqHTaH aaTyxainie HecymecTBeHHHM BHpasBM aummijxy BCWHO-
Boro nojm ^epes noKasaTejn. npejiOMJieHEH H mnpHHy ny^Ka.

A^ = (E-nl\N,/l*Nt) . npn caMO$OKycHpOBKe nynca B odnacra
Ha socTaTO^HOM yHajiemra OT noBepxHOCTH

qacTt OTaneKTpH^ecKog npomnaeMOCTH B
MOXHO ne yHHTHBaTB H Tor^a A^ =<• ]/£„(£)

nept B Handojiee iacTo BCTpeiaEDjeMCH ony^ae
HOCTH, Kor^a £, = £,fe) + (AjEff, KB (1.4) ncwiyiaeM
mee ypaBHeime jpm deapasMepHOft nmpuHH nynta / = I/LO

(2.1)
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deapasMepHan KoopflHnaTa, | -0

naocKOCTB wazevam BOJIHOBOI-O ny^na, JV0 = N^O) . ypaBHe-
HH6 (2.1) OHHCHBaeT H&nHHetHHfi OCmWJIHTOp H B CJiyiae OiHHOpOflHOft

cpejw, Koraa A/t = const , HHTerpnpyBTCH aneMBHTapHO (CM.,
Hanpmiep, t ]), npineM ny^OK caMO$OKycHpyeTCH, ecxra B IIJIOCKOCTH

ypoBem> HejmHefiHocTH Bujne noporoBoft

B HeoaHOporoofl cpeae noKasaraas npejioweMx //t
OT KOOPOTH3TU £.(£) , 1TO MOK6T UpHBeCTH, B 13CTHOCTH, K

H3M6H6HHB COOTHOffleHHH M6SS7 BH$paKHHe8 H H8JIHHefiHOCTI.B HO

pacnpocTpaHeimfl sojiHOBoro ny^Ka. ECJIH ny^OK pacnpocTpaHHeTCa
B CTopony pocTa EUIOTHOCTH onasMH, noKasaiejiB npejiONBieioiH A^fe)
ydusaeT H, Kan HeTpyjmo ycMOTpeTB HS (2.1), Bjoiaa HejraHefinocTH
no cpaBHeHHB c OT$pamjiea yBejmqHBaeTCH. CjieflOBaTejuHO, caMO$OKy
oapOBKa ny^Ka ycKopHTejw. Eojiee TOTO, KOjunorapOBaHHirii nynoK c
icumu ypOBHeM Haiajn>Ho8 HejraHeSHOCTH ^m < f /> •t/^ sa
nosepxHOCTtn /^ < /^ff^^/E^,^)2 saxsaTHBaeTca B peitHM
caMO$OKycHpoBKH. HaodopoT, npa pacnpocTpaHeHHH ny^Ka B CTOpo-
ay pocia noKasaTe^H npejionweHHH tyfz) Bimaa HejmHefiHocTH
no cpaBHemno c fl^ipaKUHefi yMeiamaeTCH. B pesyjiBTaTe »niHa caiso-
iJoKycHpOBKK yBe^iraHBaeTCH, H aarne MOKCT npoHsoBra cpus pesmvia
caMO$OKycnpOBKH, ecjH HararaefiHocTi, ynaaeT HHKe noporosoro ypos
HH.

OpH npOHSBOJIBHOft SaBHCHMOCTH N^ OT KOOpOTHaTH TOIHOe pe-

meHHe ypaBHeHHH (2.1) HCHSBecTHO. QnHaKo MOXHO yKaaaTb Knacc
npo$a«eft S0(i) , jVx(M) ' KOTopae c omo& CTOPOHH
xapajcrepHHe txnyjan pacnpocTpaHeHHH BOJiHOBoro nynna B
HOfl cpe^e, a c jpyroft - jtonycKanT npeoOpasoBaHHe (2.T) K EBTO-
HOMHOMy ypaBHeHHD H ocHOBHae cBOficTsa pemeHHfi jierKo ycTaHaB-

H3 flOBOtttHO npocTOfi cTpyRpypH $asoBofi IUIOCKOCTH. Ila-
yKasaHHHK Knacc npo$HJieft €0fjt) saaaeTca ypasHe-

(2.2)

f£= ~

cooTHomeHHe nejoiy 4H$paKuaefl H HanHBeflHocTBD B JLUOCKOCTH HH-
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L - xapaKrepHHft MacmTatf HeoflHOpoEHOcra, 6 -
Hoe IHCJIO, GBflsaHHoe c KpyrasHOfl npo$mw £ ffxj, H 5 < £„ .
Rim 6 = -I 'BtoneHHoe HHrerpapOBaHHe ypaBHemw (2.1) npose-

B padoTe I8].
C nOMOIUBD nOflCTaHOBKH

#*)•<• X(T) exp{- (^j)Tf ; f= -iln(1-t/tj,
(2.1) npn aaaaHHOM $opMyjioa (2.2) npo$ane £0ft) CBO-

K ypaBHeHHD HeJiHHeftHoro ocmuuwropa c

%•- *JT ' tf

B ypaBHemiK) (2.3) HueDT

rw X H dX/JT .
PaccMOTpmi JaaoByro IUIOCKOCTB ypaBHeHHH (2.3). IlyciB ^>/ t

T.e. B IMOCKOCTH HHxeKmni BOJiHOBoro nyqKa HejEHHeflHocit contHee
TunHHHaa cipyKTypa ^aaosofl IMOCKOCTH H rpa$HK noKa-

npejicameHHH npeflCTaBJieHH na pac.I. OojiacTB Haiajn>HHx
(X0 ,Y0) , npa KOTOPHX nyioK ycneBae? c$OKycHpOBaTBcn

na fljfflHe HeoOTOpo^HOCTH L , samTpaxoBaHa.
PaccMOTpmj cjiyqafl G >2 , yKaaaHHiifl HE pHC.Ia. Oco6oft

KpHBOft HBJM6TCH CQHapaTpHCa Y^fX) C aCHMHTOTHKOfi HpH

x " * ~ v. . [f. ,)x +»:$$$ ±> . ...
Ran. HaianBHHx aaHHHX K < Y,(X0) wrana caMO$OKycHpOBKH Z,

M8HBme AJmmi Heo^HopoAHOcTH L . BOJIHSII $OKyca mnpnHa ny<nca
(no rjiaBHOMy qjieny paajioseHHH) KaK H B OOTOpojapoJt iwasMe Haue-
HH6TCH no

PBCXOOTMOCTB ny^ca,
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B oojiacTH sHaieHHit napaweTpa - 2 < 6 < 2 Jaaosan
iMocKOCTb HMeer Him, npeflCTa&neHHirfi na pHc.Id. CynjecTByeT oco-
<SaH ToiKa THna cejyio

Y . - O : X t- (*.

icpes nee cenaparpHCH HBTWHJTCH acHMirroTHKaMH
KpHBHX npH X ~* * C*3 H X — » £7 . KaK H B£fflie OHH

npe^ejunyro Haia^BHys pacxoflHwocri. nynna.
G<-2 $a30BHfi noprpeT ypaBHeHHH (2.3) noKasan Ha pno.

IB. BasHo oTweTHTB, ^TO 6^aroflapH dacTpOMy yMenbmeHmo rpynnoBoa
cKopocTH BOJiHOBoro naKSTa cawo^oKycHpOBKa nyvKa npOHcxojjiT B

JPDIHH HeoHHOpojuiocTH Z JVIH Jirobbix HaiaJiBHtix lainiux.
BHBOB H3 HSJIOKeHHOrO COCTOHT B TOM, 1TO napaMBTpU BOJI-

HOBoro nyqita H cpena B IUIOCKOCTH HioteKiuDi onpe^ejifnor HeKOTopuft
xapaKrepHult MacaniacJ HeoOTOposHocTH LM , TaKog, ^TO npn

L <. L* HeoOTopoiHocTB 3Haiffrejn>Ho (B necKOJiBKO pas) HSMS-
HH6T MHHy caMO$pKycHpOBKH Zf . HanpHwep, WIH 6 > 2 xa-

Macmrad Heo^HOpoflHOCTH Z* HaxojoiTCfl HS
= ^/ * ^7,56'; . UpH npo$mie £0(

K JiHHeftHOMy, HMeeM oueiocy L + ~ (10 E^JV/4- E „ ) . B
3TOM cjiynae KIM L ~ L+ , KaK cjiejayei H3 pesyjUTaTOB pa<3oTH
11 , asHHa caMO$oiQrcHpOBKii KOjunuoipoBaHHoro nyqua
CH B flsa pas a. OqeBHjmo, ITO c POCTOM Haqajn>Hofl
ny^Ka JL0/dz xapaKTepHtrfJ Macmrafi Heo^HOpoflHocTH /^ T3K-
ae yBe^HiHsaeTCfl. .ftw aa^aHHOfi sarainHU nepena^a
KoB npoHHyaeMOCTH f,/^,) Ha pacc-roamm L zm&rne
P04HOCTH canBHee npn (Janee Kpyrux npo$HJiHX £efzj OKOJIO IUIO-
CKOCTH HHxeKmra.

B ooiaeu CJiy^iae npoH3BOjn>HOtt CTeneHHOft HejniHefiHOCTB
&i(A*) = £06jJ * (Af/E.j.)sP , OTjmqamiefiCH OT KydireecKoft

(j& jt 1) , BNiecTO (2.1) H3 (1.4) nojiy^HM cjieflynmee ypasHeHHe

<2-4 '
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we & =
npii npo$HJie

ypaBHemie (2.6) O.HKH pas

3flecB <
OTMGTHM

-Us $opMy.n (2.5), (2.6) cjieayeT, HTO
npommaeMOCTH B HeoBHopoflHofi cpese

•«'£>«•".

. flaflBHeftmee
MTO npn /$< i

(2.8) aneMeHTapno.
z jnocTaToiHO rfojitinoft jymne

B03MOH6H pesHM BOJIHOBOflHOIK) pacnpOCTpaHeHHH C F=const ,

pajwyc BCWHOEO^a n3MeiwercH MOHOTOHHO, B coorBeTCTBHH c
MH (2.5), (2.7). Kpowie Toro, B cjiyiae p< 1 z uanoft
HeOOTOpOflHOCTH ^ < ^-m.-n BlUiafl OT HeOflHOpOflHOCTH B nOT6H-

HejmHettHoro ocupJuiHropa (2.8) nacTOJiBKO BBJIMK, ITO KOJIJIH-
nyiOK He caMO^oKycupyeTCH. ^opwyjiy (2.9) MOJKHO nepe-

nwcaTB B BHHe nopora cnnsy na ar/rajiHTyoy caivio$OKycHpyiomerocH BOJI-
soro ny^Ka, a HMGHHO: KOJuiHMJipOEaHHHfi ny^OK caMO$OKycHpyeTCH,
ecjm B IMOCKOCTH HHseKDjiH nejiraieKHan ^acTB OT3-teKTpHqecKOfi npo-
MHUaeMOCTH yaOBJieTBOpHeT yCJIOBHK)

B cjiyqae BOJIHOBOPO ny^uca c sjuranTOiecKoK $opMOft

B ypaBHeraMX (1.9) noacTaHOBKy

= (j$ 1* '

, a S Bbnne. B
(1.9) npeodpaayeTCH K
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BB6A6HH

j| = an 90 ;

CncTeua ypaBHerafi (2.10) yaodHee cacTenjH (2.9), tax K&K
BXOOTT donee npocTHM nyreM lepea $yHKuaiD

H3 (2.10) BOSHO, iTo cynjecTByeT fwacc npo$tt>reft
HOCTH, aaaasaeMofl ycyiosneM G- » const , Koraa aanaia MOXBT
<5uTL CBeaeHa K pemeHHD ypaBHemifl nepsoro nopso&a.
B 3TOM cjiynae cHCTewa ypaBHeHHfl (2.10) rnieeT

KaK BWHO H3 (2.II) HeOflHOpOflHOCTB CpeflH BXOJJKT

$yHKnjiD

noKasari., ITO ona noOTHHneTCH ypaBHeHHD

c
npo x. ° f - 0 • HHTerpapya (2.12) HaxojdM fyywnym &(g) *H
nocjie noflCTaHOBKH B (2. II) npjnoflUM K cyjesynqeMy ypaBHemro nep-
Boro nopOTKa AM yiviOBOfl nepeMeHHoft '

r^r-r^r- ^^

•j'-e,
KOTOpoe MOZHO npoBBTerpzpOBaTB HHCJieimo. HaiaJiBHHe AaHHue K
ypaBHeHHD (2.13) HMBDT BHA* B-6a H oa/af ° /£De&sc£-x
x d(a/6)/d£ npa Z = g - 0 • B onyqae npo$H-
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B ypaEHenae (2.13) fyuxmiH &(£) onpeaeJiaeTCfl Bapase-
HK6M

Hfe) =

3. WCJffiKHOS MCCJUJaOBAHME CAMOSGKyCHPOBKH BOJIHOBOrO
B HEOjiHOPOjiHoi'i CPIHB

pan $H3inecKi!x $aKiopOB,
pH^ye^<!Hx pesno oTJuraaBmnrazicH napaweTpaMH. TaK jyiana
HOCTH, mapKHa ny?Ka K aiHEa BOIHU MOI^T OT^WJaTtcs Ha asa K
<5ojiee nopsmKOB Be-iKiHRH, Tarace yMera>iaaeTCH B ocijiacTH $OKyca (3o-
jiee ^6M Ha ssa nopOTKa xapaKrepHHft MacraTatf Hswe

L/fi,' , £t!t) • MaTeMaraiecKHe woaejiH, oTpasaHiqHe
ocodeHHOcTH peajr&Hux $H3HHecKnx npoueccoB. o^iraHO cojiepsaT CHC-
T6MH xecTRHx an$$epeHi(Hajn.HHx ypasHeHHfi C-5J .
KOCTH HejatHeSHnx ypaBHeHES cacTeMH (1.6) (Juno npHHaro BO
HKO npa Eudope KOHeiHO-pasnocTHoro MeTOfla pemeHHa. JUn KMTerpn-
pOBaHHH (1.6) C COOTBeTCTByBOIHMH HaqSJIBHHfJH BaHHHMH HCIKMB3 OBa-

HH M6TOflSIKa I^pa [^ » ^j C 3$$eKTHBHHM aBTOMaTHHeCKTOH BM(50pOM ffla-

ra KHTerpsjpoBaHHH H nopa^Ka MeTOfla. JlaHHHll BacSop naa BOSMQZHOCT*
KoppeKTHoro HcaneBOBaHaa odpasoBaHHs MHoro$OKycHog c-rpyKTypa
BO.raoBoro ny^Ka B HeojmopOflHOJt cpe^e. HMeeT SHa^eHKe H TO, q?o
B OTJiH^cie OT SBHHX pa?HOCTHHx oxen PyHre-KyTTH, Aflawca H Oonee
BHCOKHX CTenenS, c noMomtio MeTOBEKH rapa yaaeTCH
COKpaTHTB BPCMH C16Ta.

pesyjiBTaTH ^JHCJieHHoro aKcnepmieHTa.
nmpoKoro BOjmoBoro ny^Ka L0 » % B ona-

cpeje i » Lg c BOCTaToino MaJibai saiyxaHEeM
L « 1 . B KanecTBe ocHOBHoro BapnaKra dtwin ESHTH cxne-
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.e. £t- = 10 , la =10/1", L =100 /t . HSOCKOCTH mxeKynt COOT-
= 0, uosepxHOCTH OTceHKH t = 10. CjieEOBaTeJiBHO, o<5

npospa^HocTH JWH BCWIH faajiog awonKTy-ffij pacnoroxeHa B once
£ t &. 10 . OTMSTEM, TTO B xaHHOM cjiyqae npocBeTJieKHQ He-

CpeflH 3a nOBepXHOCTBB OTCeiiCH ft * 10) HE^HHaeTCH .C

meSKQCTX ^ £. O,O2 .
B jjHHefiHog reopzH Koa$$HLtHeHT noTJiamenza (no MOUJHOCTH) EJIO

BOJIHH paseH ^ = -^ - exP I'^o} .
yKasaHHHX Bmne 3KaieHHfflc napaweTpoB nweeM 0^ = 0,2 n

a - 0,18.
tot ocHOBKoro BapaaHTa pesyjiBTaiH HHTerpapoBaHH/i

(1.6) upHBefleRH Ha pnc.2. PaccMOTpHM pac.2a H psic.2ci, na KO-
Topax npeacTasjieHH rpa$aKH cooTBeTCTBeicio nojinoa
Kofi npoinoiaeMOCTa £ i (t) , raapuHH ny^Ka i/ ̂  , KBK
paCCTOHHHH ^ = 3L/La OT HJIOCKOCTH HHB6KHHH KOJUKEMHpOBaHHO-

ro ny^Ka ( ty, - 0) . npewe scero BKOTM, TPO B cor^acmi c
HHM B padoie [ I KpHTepneM o(f>flff<^,nepBU& $OKyc HaxojCHTCH B

=^ 8,6 ( Z(}

— 0,14. Eoramoe OTJorme fz OT E0 nposBJMeToa npa £0<0,2.
B $oKaJO>HOM niTHe nmpHHa ny^Ka yMeHBiaaeTCH DOHTH na HOPHHOK,
IMOTHOCTB 3nepiHH Ha oca nyiKa BospacTae? npHMepno B 80 pas H
npOECxoflCT npaKTuqecKS nojinoe HacHnjemie HejomefiHOCTH <fz ^ I,

(A*/ E* ) ^ 4 . Meamy nepBHM H BTOPKM foKycaMH nmpH-
na nyiKa flocraraeT MaKdrwaHBHoro snaieHHH /^^a-0,6I/^ , a
MHHHwyM BH8JieKTpiraecKOfi npoHHijaeMOCTH fz paBBH £™a - 0,22.
Bfopoft $ogyc OTCTOHT OT nepsoro na paccTosHHH ^jf.1>2 - 4,2x
*/(»« , i.e. wiHHa caMofoKycHpOBKH cocTaBJweT nprniepHO BBS

nyoca / , ^TO noaTBep^naei
TBTH pador [ ' ] . Ho aepe npoxoaseHHa B nenpoapaTOyo
BOJIH Maaofi awmmTyaH odnacTB ( £0 < ^7^ MaHCHMajE&HaH

ix 2 AraHa caMO$oKyczpoBKH BHaiane
HanpHMep, "mai— 0,48 H ^Zfi)7 ^ 3.1 «

xl'ntx. npa Xyp ^ I7,B 10 , a saTetu (nocjie BOCBMO-
ro $OKyca) OHH HaimanT BOspaciaTB. Cjie^yeT otiparaTB
nae sa cjeaynqee. Bo-nepsHx, saHdcuree CIWBHO nmpaHa

' nocwie nepsoro $OH?ca, TTO cooTseTCTByeT
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B [ ] aaxBETy nymca B pesaw BonHOBO^Horo pacnpocTpaHemM. B
TO se BpeMH MHHHManBHaH nmpHHa nyiKa, onpeaejiKBmaK pasfciep $o-
KaobKoro nsTna, apaKraiecKH nocTOHHHa nps 3KaTOiTe.ra>HOM H3M6H6-
HHH £g(jt) . .Bo-BTOpHX, MHHHMaOCbEOe 3EaH6HEe flHaTOKTpireeC-

Kofi npOHHuaewocTH <f^« , aocTuraeMoe nps ^S.t , MOHO-
TOEHO ydHBaer no Mepe npoxossenHH nyoca B CTopony pocia ! f0fe}[
B odsacTH jumeiteoft Henpoapa^mocTH ^0 <" <3^ . KaK 6yjeT BHKHO
HHSe, 3TO OCSCTOHTeJEbCTBO HBJlSeTCH O^HO2 H3 npHTHH eCT6CTBeHHO-

3?o orparoneKHH rjiyfiHKH npoHHKEOBeHHH ny^Ka B KenpospaHHyio cpejjy
c ydaBasmefi £(2) . HaKOHeu, $aKTop HacnmeHim

Imax Taiace nocTeneHHo cnajiaei c POCTOM J^
PaccMOTpioj norjiomerace aHepnin caMO$OKycsipyKKierocH

y?KOM MOUJHOCTB P(t) pasna
~W(t) npiaseseH Ha pac.2B. B HccjieByeMOM pesome

pacnpocipaHeHEH BomoBoro nyroa cor^acno BHBcmaM pacSora II2jHe
jfflHefeocTB yweHBraaeT sHCCimaiiHK) aneprEH nyHKa. flegcTBHTejn>HO,
K3K BHSHO H3 PHC.2B, B CJIOB JfflHefiHOS np03pa^!EOCT5I 0 - t ^ ffl

noraomeHHe sHeprmi njniKa paBHO 5,45?, wo npHMepno B ?pn pas a
weiaaie pesyJitiaTa jnmeflHofi Teopsm. B cuioe no(z) < 2,6 /?c
(TRQ nc KpHTHHecnaH HJIOTHOCTB) norjiomeHHe gHepnra
28,5^. OflHaKo peaJiBHo scjieflCTBHe renepaijrai OTpaseHHofi
npoHHKHOBeHHe ny^Ka B o6JiacTB HenpospaHHOCTn
Ha yposKe ^od) — 2nc , KOTOpotiy cooTBeicTByeT

E npH&msHTeji&HO 17,5^, qfo neMHoro weHbine -raHeiteoro pe-
18,1/S. Us PHC..2B Taiose cjieayeT, TITO B

o<5JiacTK TCMH norjiomemiH 3Hepnra nyiKa npeHe<5peKKf<io uax.
$oKycai.ra OH jocTuraeT MaKcmiyMa apu iv ̂ x , a B
MOKOTOHHO BospacTaeT B HanpaBJieHHH HBHseHiifl: njnma
yweHBraeHHio rpynnosoft CKOpocTH EOjmoBoro naKeTa.
CM <W(t)> ^ //-^t ' , rae «: = 1/55.

Siui Btracjien Taiose napaMeip BKE V = 3KZLz

rpa$HK KOTOporo npHseaeH Ka pnc.2r. B IMOCKOCTH
V = 300. Kan BEBHO HS pHC.Sr, ^ymoiKH V^ ocujuirapyeT. CHK-

xpOHHo c KSMeHeHiiHMH fflHpHHH oyqKa uft), nocTeneHKO yduaaH B
HanpajMefsor pacapocTpaHeHan ny^ca, EaxtianzmZ cnazt V ,xaK
H irapHKH ny^Ka u(t) , npoHcxoflHT BO nepsoro ionyca. Tan MGK-
jy nepEHM H BTopafji $oKyca>ffi MaKCHMaJiBHoe sHa^eraie V , JIOCTH-

npn u^ H pasno ^mai —27 , qTo douiee ieu na
MeHtme naqajn>Horo sHaneHiui. B oOJiacTH £efX) > - /
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8KB MBHmajieH B $OKycax, npireeM MHHHMaJiBHoe
jTMeHiEaeTca OT V^ — <£ 50 V^/, — J . MaKcn-

y*(t)- (Mexny $OKycaM0) ydsrsaeT ropaa^o aHepra^nee OT
V£L ^27 ao v£4 -^ "P* £.(ZJ *-f . B o<5-

JiaCTH <=, ("2,) < - / MHHHMyMK V" EpBXOflflTCH HE MHHHMyMH

f tft) . ydraaHHe V npaBojura K pocTy s5$eKTHBHOCTH reK8-
BOJJH, OeryioHr B ocSpaTHOM nanpaBJjeuHH. OcmoMy E

oaeJiz EMeuHO sHaqHTe^&Hoe cHaneHHe Bejni^HHH V
e? aaze B oTcyfCTEHe OTccHnaiffEK orpaHEraeHHe r.iy<5HHH
HHH nyoca B odaacTB neiipospa^HocTa:. KaK BKSHO H3 p5?c.2i', BHa-
lase OTpaseHHe MaKCHMajr&HO B OKpecTHoc-ra $oKani.HHx naTCH. Ouen-
KH noKasHsaBT, <ITO HE yposHe nepsoro $OKyca, rae V — -4 > OT-
paseHHe no noTOKy SKsprHH nopnfiKa HecKQjitKEx npoiipH?OB, T.e.
,eme HesejiHEO. B BaJtfcHefiaieK z? i 18 OTpa^eroie cynjecTBeHHO H BH@
$oicani.Hux HHTBH, npn Z — in^x- E aejiOM cneayeT ojomaTt,
B peayjiBTaTe noiepH MOHIHOCTH H3 nyiKa sa CTCT HaKomieHHa
SeHHft B OKpeCTHOCTE $OKyCOB H OdBjerO CHBSe!Clg V HHS6

ypOBEJi V^ = 5 B od/iaGTj! ^> 20, peajrEHan: raydHHa .IPOHJSKHOBBEHS
ny^ota E CKinacTH HenpospaiHOcra €e(Z} < 0

£a =•-• / .
Heoc5xoflKMO OTMeTHTB, ITO reHepama ocSpaTHHX EOJEH

BO-nepBHx, K noiepe MOI^HOCTH B nyiKe nfuaoo: Bam, HTO
HO jjuccEnarcsTH aHepnm, a BO-BTOPHX, odpaTraae BOJIHH fiysyr cosaa-
BBTB Ha npoSawe aas-'ieKTpii^ecKoa npOHKuaeMOCTH £t MejncoMacnrracS-
Hyn rpetieHKy c ^Z ~ 1/Ua(il.). KoppeKTHug jr<ieT OTpameHHH Tpe-
<5yeT pemeHHa HecTauHOHapHoS sa^a^H. TnasRoe, ITO ^aze npn c?aiH-
lecKOft HtraHeSKocTH rjiytfma npoBaKHoseHEH nynna B
odnacTb OKastrBaeTCa orpaianeHHofl sa cueT odpasoBaHPW
CHJIBHDrO OTpaseHHH BOJIH.

3aBHCHMOCT£ CaMO$OKyCEpOBKH OT JMKHH HeOflKOpOJOiOCTH HCGffC-

SOBajiaoi) HSMeHeHHeM napaweTpa «"4 B OCHOBHOM BapaaHTe. Ha
pac.3 H pHC.4 npHBe^eHH peayjtBTam cneia B cxttyiaaz cooTB6T.cT-
B6HHO «i = 0,05 (Z = 204 ) H <a^= 0,2 ( / = 5/c) ana
KQaaBMHpOBaHHoro ny^Ka. CpaBHHBas pHC.2 H pHc.3f pac.4 npa-
xoflHM K BHBoay, qro c yweHBrneHHeM AJIHHH HeojmopojmocTH L
nepBKft $OKyc fz.™f<X4)) nputfjniKaeTCH K IMOCKOCTH TSSS&IOSSSL:
Zff ( 0.05) a 14 4 ; £^ (0,1) ^ 8,64 ; Zff (0,2)*
s« 5,64 • HPH aocTaTO^HO 6anHBHx Z. (o^= 0,05) oroerjuiBO

BH$paKHHOHHoe paconuBaHze BOJKOBoro nyqKa BOJIHSH IUTOCKO-
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CTH HHseKtiHH (pHC.36). HeTpynHO nposepHTB, q-ro ycjiOBHe caMO$o-
KycnpOBKH nyqKa B odjiacTH npospaiHOCTH (e0 > O)

[ J '
^ * 4iJ ; <L =

we L* onTHMamnaH mnpnHa nynca, unsanuesiazpymiasi napameTp H&HH-
HeftHOCTH o(.i . HacameHHe HamHeftHocTH B $onyce npaKTiraecKH
nojiHoe. C yMeHBmeHHeiu WIHHH OHHopoflHocra ytfasaeT napaiaeTp

&%-1,Z / l^max • UPKHHWarapia 3Hai6HHH COOTB6TCTBeHHO:

5,3; 4,2; 3,4 (pac.3(5 , pac.4(3). Bonee inejweHHHM (pnc-Sa, pHC.
4a) CTEHOBHTCH cnanaHHe f „/„ c paccTOHHHeM OT IMOCKOCTJI HHs
KUPDI, paHBine naimiaeT BOspacTaTB u(max , HanpzMep, B ony-
qae, «V = 0 , 2 L/mifiwmKaei ysejimHBaTBCfl yse nocJie Bioporo
$OKyca.

B otfjiacTH aa nepsmi $OKycoM, rae ( EZ - £„) > £e

na caMO$OKycnpOBKH nopsw&a. raapHHU ny^Ka B corjiacnH c [ J .
Us cpaBHemiH rpa$nKOB W (t) cjieayeT, ITO c yueHbrneHHeM

flnnHH HeoflHoponHocTn yduBaeT KaK noraiomeHHe B odJiacTH npospai-
HOCTH, Tax H norjiomeHne BO Bceft odnacTH pacnpocTpaneKHfl nyroa.
JlaJiee c POCTOM &+ yBejnraiBaeTCH cnajt napaweTpa BKB nowie

nepsoro $OKyca: Wj%x (0,05) =^44 , ^^(0,1) «
-27, ^^(0,2) -14. OqeBHOTHO, ITO B cyiy^ae «"4 = 0,2 (pnc.
4r) npoHHKHOBeime nynKa B otaacTB HenpoapaqHocTH orpaHPratroaeT-
CH na ypOBHe BTOporo $OKyca.

Suia paccMOTpena saBHcmiocTB caMO$OKycHpOBKH OT xapaKTep-
Hoft WIHHH BcwiHH /t nyTeM H3MeHeH2H napaweTpa ofj = (^/La)

z

B OCHOBHOM sapzaHTe. JtiH cuiy^aeB a^ = 0,005 H &3 = 0,02 rpa-
$HKH ft,^,^' s^ npasefleHH Ha pnc.5 H pnc.6. CpaBHHBaH '
PHC. 5, pnc.2 H PHC. 6 BHHHM, HTO c yMerameHHeM ois , nepsufl $o-
Kyc Ij*(<x3) .npHCJfflsaeTCH K nJiocKOCTH HHseKuim: zfi
(0,005) si 7,8 I, , ^^(0,01) = 8,64 , ^(0.02) »
10,54 • ^ POCTOM -t HacumeHHe jiejiKHefinocTH B $OKyce CTano-
BHTCH nenojiHHM (cM.pHC.6a), £min ycJHBaeT (JHCTpee B naijpaB-
^emiH jBHseHHH ny^ca, a nepenaa ^ nocxie npoxosaeHKH nepso-
ro $OKyca yseJiHHHBaeTCfl (cM.pnc.5r H pnc.6r ), npn^eM B pjiy-
lae d3 = 0,02 npoHHKHOBeHHe ny^Ka B otfJiacTt HenpoapaiHOC.TH
HOJEKHO orpaHHHHBaTBCH BCJieBCTBHe OTpaseHHH npnuepHO HE yposne
BToporo $oKyca ( £0 = -0,4). toi ^HKCHposaHHoro napaueTpa

of2 c POCTOM <a^ norjiomeHHe anepraH Ha



18

HOM paccTOflHHH yBeJnraHBaeTca, tax RaK B cpem&t <?* uem>me
npa (JojDbfflHx ofz . Hanpnuep, B3HB t = 14 m/ieeM Qu (0,005) —
0,085, a #,,(0,02) — 0,134, Kpoue TOTO c POCTOM oL3 ysejiH-

flE$paioiHOHHoe paciuHBaHHe B OKpecTHOcra IMOCKOCTH KH-

jmccHnamm HcanesoBanocB nyreM H3MeHemm B OCHOBROM
napameipa <Xa (i/A)/6i . PesyjibiaTH cieia nna snane-

= 0,005 H <a^ = 0,05 npHBeaeHH cooTBeTCTBeHHO Ha pac.
7 z pHC.8. CpaBHHBaH pac.7, pzc.2 H pHC.8 ncuiyqaeu, ?TO c
POCTOM cf-z ncwioxeHne foKycos H jwrnna caMO$oKycHpoBKH noira
ne MeHHDTCs. TOJIBKO B cjiy^ae *2= 0,05 cmitHaH naccHnanjw sane!
HO CHHaaeT £.„,„ , a BCJieacTBHe aToro BOSpacTaeT norjiotqeHHe
SHepraz nyqKa. B odiacTH <?« > ̂ 7 no JEHHeteoa Teopira K03$$Knji-
BHT norjiomeHOH npa o^ = 0,05 pasen ^,^0,63, a y^ei caMO$o-
KycapOBKH CHHsae? ero w> BejnraHHn 0,3. B cayqae cantHoft
namra ( «^ =0,05) xopomo BHJHO Henaraoe Hacameinie
CTH B $OKyCe, XOTH Z-/m/n H3M6HHJIOCB 016HB C!Jia(5o, H

TeHjeHuas K aaJiOKycHpOBKe yse nocjie qeTseproro $OKyca.
= 0, 05 rjiytaHa npoHHKHOBeHHH nyHKa B otaacTB nenpospaiHocTH

BHfljnio, (JyaeT nopJWKa &3L ~ (4+6) /0 , T.e. £<,= -0,5.
B OCHOBHOM BapnaaTe paccMaTpHBaaoct vmxme nanajiBHoS pacxo-

HHUOCTH njniKa Ha ero cauo$OKycnpOBKy. PeayjibTaTH cqeTa ww
i^= 0,01; ̂  =0,1 npHBejteHH BB pac.9 H pHC.IO. npH B3a-

TOH ypoBHe HeJumeflHocra npeHejn>Hafl pacxoHHMOcTi, caMO$OKycnpyi>-
meroca ny^Ka nopanKa f~ a / a — 0,23. JleflcTBHTe^BHo, B ony-
qae V0 =0 ,5 CTBT noicaaaji MOHOTOHHOB pacnJWBaHHe nynna sa CIBT
npeodjia^aiomefl para aa$paKUHH H Heo(5xoOTHOCTB y^era orpaseHHH
Bcero nyqua B OKPCCTHOCTH nosepxHocTH OTce«KH £f = 0. CpaBHeHHe
PHC.9, pHC.2, pHC.IO npuBOflHT K BHBOfly, iTO c POCTOM pacxojw-
MOCTH V0 BJDIHHHe HejIHHeftHOCTH P63KO OCJiadZIHeTCH npH #»0,I.

TaK nepsufi $OKyc oToaBuraeTCH OT OJIOCKOCTH mnteKuHH nyiita, B
lacTHOOTH, npH ^ =• ^7,/ OH pacnoHoseH B o6jiaofa Henpos-
paiHocra Z.'f*T3,Ilo , T.e. £0 ^ -0,31. Hpn BTOM nor-
JiomeHHe aHepnni yBenHTOBaeTCfl. Hanpiwep, Ha ypoBHe t= 13, 1 L0
jym Va =0,01 HMeeu Qu= 0,1, as oay^ae <SojQ>moft -pacxoflHMOcra
V0 =0,1 nonynaeM #w«0,33. XapasrepHO noBeflerae mHpHHH nyq-

Ka li (pnc.IO <5) H napaMBtpa BKB V (pac-IOr) npn pacxo-
HHMOCTH ^5, =0,1. BHHHO, ITO nns ywepeHHOft HejnraeteocTH OCHOB
Horo BapaaHTa raydHHa npoHBKHOBeHOH ny^Ka B odnaciB Henpospai-
HOCTH cHHxaeTCfl c POCTOM IS0 . B lacraocra, npa V0 = 0,1 aa
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nepBHM $OKycoM rjiaBHHM cTaHOBHTcn a$$eicT OTpasemiH nyma.

OCEOBHOrO BapHEHTa npHBefleM TaH36 C^jnjafi tfOHMiefi HOSH-

^ =0,1, npescTaaieHHiiK Ha pac.II. Ms cpaBHeHHH pao.2
H pnc.il BHOTO.ITO c pocTou napaMBTpa HejomegHocTH nowiomeHHfl

QvfcL.) naflaei. TEK aa yposae ea*0 HMBBM <5^(0,05)=0,054,
a ^ C0,i) <* 0,038. Jlanee npn £„ = -I ncwiy^aeM ^(0,05)=^
0,175 H Qi,(O,-t}^Q,l . C POCTOM or, noBHmaB5TCH ' £^

. Hanprniep, sa nepsuM $OKyooM: £ %?„ (0,05) — 0,23

.OS) » 27; 2^8,64 . , £w, (O.I) =£ 0,41;
V ( O . I ) « 48 ; Z«* 74 .

Ha pnc.12 npmefleHH rpa$HKH OT3^eKTpHiecKo8 npon^aeMOCTH
£ZW H nmpHHH ny^Ka U(t) JVIH CJiy^an uanoro yposHfl HanHHefi-

HOCTH . H (xnadofi fl0$paKUHna'/= 5-10 , oC2 =0,01, L0 = 100 /? ,
L = 100*. ^

3roT ypOBBHo HejfflHefiHocra Bane noporoBoro <^, > 2,6 £ z
caMO$OKycHpyeTCH OKOJIO nosepxHOCTH £0 = 0. OanaKO, KSR
H3 PHC.I2, 3a HepBUM $OKyCOM HpOHCXOflHT MOHOTOHHOH $OKy-

cnpOBKa ny^uta H dHC-rpo HapymaDTCH ycJioBHH npHMeroiMOCTH H&JIH-
Heteoro BKB. CjiejOBaTejiBHO, sa nepBHM $oKycoM ny^oK,
HCB, otpaxaeTCH, T.e. rjiytfima npoHHKHOBenHK ero B

Majia, nopjmKa £0 ^ -0,1. OiMernM rarese, qro B paccMar
cjiyqae norJionjeHHe aneprHH nynca (irasKO K
jmneaHoa Teopaefi.

Hepexofl K JZHHeflnofl flHHaMHKe nyqKa HMBBT wecTo npn
napaMeipe HejnraefflHOCTH jm<5o npa Bttc5ope <5ojn>mHx

napaMeipa fln$paimjiH «[, am mccHnamni a^ . Ha pnc.13 npea-
CTaBJienH pesyjiLTaTH c^eia B sapHaHTax:
0,05) oi, =0,05; otz =0,01; «f, =0,1; O^ =0,1
0,01) OT, =0,01; c^ =0,01; of, =0,05; «; = 0,1
Ms rpa$HKOB xopomo BHHHO, ITO B odoax cxny^aax peaurasyeTCH Jra-

pesHM pacnpocTpaaeHiM scxraoBoro ny^Ka.
Ha pnc.I4 npHBefleHH pesyjiBTaTtr cieTa B BapaaHTe, cooTBer-

no ioiaccH$HKau>m padoTU [ ] TperaeMy pemiMy pacnpo-
caMO$OKycHpyrainerocH BOJiHOBoro nyroa B

cpe^e, Kor^a napaMerp HejmHefiHocra ci1 = 0,005,
^ = 0,01, njraoK nrnporaifl <X3 = 0,05 H cpeja cjia(5oHeo;nHO-

Ms npHsejeHHoro paccwoTpemH BHTeKaBT cjieayToopie BHBO^H.
I. B HeojHOpoflHoJt cpe^e npn OTHKenira scxraoBoro ny^ta ,B

CTOpony ydHBaima £„(%•) nmpHHa nyqKa cyiqecTBeHHO
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nocne npoxoxReaax nepsoro $oKyca.
2. npH yMepeHHHX HaiaibHHX HejiHHetoocTHx c POCTOM rpajtueHTa

jjuafleKTpjreecKoft npOHmiaeMOcra £afzj norjioujeraie sHepnni nyq-
Ra yMeromaeTCH.

3. toraa caMO$OKycHpOBKH y^HBaei c yMeHBmenHeM WIHHU Heo^Ho-
POJCBOCTH L .

4. C pocTOM BejnniHHH rpanjieHTa flHBJieKTpjraecKoJi npommaeMOCTH
yMeHtmaeTCH rjiydima npomiKHOBeHHH ny^Ka B cxtaacTt ne-

5. Jlase npa CJiadog flHCCHnaijHH raytfsma npoHHKHOBeHHH caMO$o-
BycHpyraqerocH BOjraoBoro ny^Ka B odnacTt HenpospaHHoc-ni orpamne-
Ha aa ciei naneHHH napaiaeTpa BKB BO ypOBHH, noraa

ny^nca.
sume noKasHBaeT, ITO yse npn cTaTiraecKofl

HOCTE B ycjiOBHHX npoxostneHOH nyiKa B odnacTB HenpospaiHocra <5jia-
OTpaseHHB npo$mn> ncximoa ^HSJieKTpinecKoa nponniiaeMOCTH

H6CTai5IOHapHHM.
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