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PEIMIAEMASI MOJEJDb CIIABOU TYPBYJIEHTHOCTH

B. E. Baxapos
(Hosocubupck)

PaccMaTpuBaeTcsi MOfiellb CIaboit TypOyIeHTHOCTH, [OIyCKAIOMAL pemenne. Jmerores
TpH THTA B3AMMOJEHCTBYIOMIX BONH, 3AKOHEI [UCICPCII KOTOPHIX BEIODAHBI TaK, 9TO BO3-
MOJKeH mepeXxof K auddysuoHHOMY TPUGIIKEENI0 B k-IPOCTPAHCTEE. Haxomurea ycTamo-
BUBMIAMCA CHEKTP TYPOYIeHTHOCTH DU HaJIMINN obsracTeil HEYCTOWMIMBOCTH, ITPO3PATHOC-
i ® saTyxamms. B paboTe CONEPMKUTCA TaKiKe HBJIOHEHHE $opMATHLHOTO almapara Hejh-
HellHO# BOJHOBOW AWHAMUKH.

IIpn pPaccMOTPEHMH TYPOYJIEHTHOCTH IJIASMbL BCTPEHTAIOTCHA caIydau, KOrja TypOyJeHt-
HOe COCTOSHIEe IpeJICTaBisAeT c000il COBOKYIHOCTH MHTEHCHBHBIX B3AUMOJIECTBYIOIUX KO-
ne6ammit. ECIE IpUHATH, YTO aMIUIATY/E KOJIeOaHWIl He CIMIIKOM BEJUKH, I BOCIIOJIB30-
BATHCA THITOTE30d 0 caydaimocTd as, T0 TAK0e COCTOARME MOKHO OIHCHIBATD IIPH ITOMOIIH
KIHETHTeCKOro ypapmeHEA [1-%]. [IpH 2TOM €CTECTBEHHO IOBOPHTH O cmaGoit TypOyment-
HOCTH IIJIA3MEL.

Pemrenrne KUHETHYeCKNIX YpPAaBHEHWII HATAIKMBACTCA HA GoJIbIITe - MaTeMaTHIeCKHe
TPYAHOCTH, TAK 9TO OOBITHO IOJBBYIOTCS ONEHKAMM IO MOPAAKY BEIMYMHEL

Ilofl06HAs CATYATs BCTpedaeTcs He TOJLKO B ILIa3Me, HO M, HAIPUMED, B TEOpHH Ipa-
BUTATMONEHIX BOJIHE HA TOBePXHOCTH jRupKocTH. Iloaromy eneco00pasHo TOBOPHTH 00 00-
meil HeIWHEHHO{ BOJHOBOW [UHAMUKe, T. €. PACCMATPHUBATD MpPOU3BOILHYIO CPefy, B KO-
TOPOil MOIYT PACHPOCTPAHATLCHA BOJIHEL, HOJIMHEIHO B3aNMOCHCTBYIONIEE MeTy COOOIL.

B paMKax HeJIUHE{IHON BOIHOBOH JUHAMEKN MOKHO IOCTPOMTD MOJIENH, AJsA KOTOPBIX
BOBMOKHO pelieHre KUHeTHIeCKAX yPABHEHMM. PaccMoTpeHHe OfHOII TAKOW MOJeJM H AB-
JISTeTCs Telblo HACTOSAIIEH CTATBHH.

B03MOKHOCTD PeINeHHsT MOJIEIH BO3HUKAET IOTOMY, UTO B [AHHOM CIydac BO3MOKHO
mepeiitet K Au¢pdysuoHHOMY mpubnuKeEno B k-mpocTpaHCTBe. Ilpm sTOM y/iaercs pemuTh
noxyuaomuecs AuQ@epeHnuaIbEbEe YPABHEHASA M IOLydHTH yCTaHOBUBIIUIICA CHEKTD
TypOyIeHTHOCTH IPH HAJHIHH 001acTH HeyCTOHYMBOCTA M 00JACTH 3aTyXaHMUSL.

B crarbe MCHOMB3YETCS ANMApAT HeJIMHEHHON BOJHOBOW JMHAMUKM, TaCTHIHO mpuMe-
HABIMIicA paHee B paborax [1,5]. BBugy TOTO YTO BTOT almapaT HE SBIACTCH 00IIen3BECT-

)

HBIM, €r0 M3JIOKCeHHUe IpefIocaaHo OCHOBHOMY COJIePyKaHUIO0 CTaThH.

§ 1. @opmanuam penuueiinoii BoxHosoit puaamukn. CymHEOCTH dopmanmama
COCTOMT B Imepexofie K HOBBIM TepPeMeHHBIM — KOMILIEKCHAIM aMILIATY JaM
BOJIH, SIBIAIONIMCS KIACCHYECKUME aHAIOraMU KBAHTOBRIX 0IepaTopoB POsK-
IeHuA U YHUITOKEHUs IaCTUIl. Merop, mepexofa coBOajfiaeT ¢ METOMOM Bapm-
aI[uy IPOMBBOJILHBIX IOCTOSHHHIX B TEOPUH mudepeHnmaIbHEIX yPaBHEHUN.

Bypmem paccMarpuBaTh pacupOCTpaHeHUE BOMH B GecKOHETHOI OHOPONHOM
cpeme. IlycTh cpefia OHMCHIBAETCS HaGOpOM 7o [eCTBUTEIBHBIX IepEeMEHHBIX
Yisees Yn, BABHCANIMM OT BpeMEeHHM U KOOpAWHAT, M STH TIepeMeHHBIe yTOBIeT-
BODPAIOT yPAaBHEHMIO, COJep/KaIieMy JuHeHHY0 U OWINHENHYI YacTh, WHBA-
PUAHTHOMY OTHOCHTEIbLHO OpPOCTPAHCTBEHHO-BPEMEHHBIX CJBUTOB.

CaMmpiii o0muEi BHUI TAKOTO YpaBHEHHA eCTh

t

§ dty §drGom (8 — t1, ¥ —11) 2o (81, 72) dtr e = (1.1)
t ¢ B 2
= S dt, S dt2gdr1 S dvoLymi (E—ty, t—12, T—T1, T—T2)Am (t1,r1) Y (t2,r2)

—00 —0o0
3ech Gy W Ly — ReACTBATEILHBIO roodpunnentrasie Gymrnnm. Kcmn
ypasmerme (1.1) Oyayr AndepennuanbHEMM, TO OHMA OyAyT cofepsKarb mpo-

maBonube O-QyHROMI.
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ITocte mpeobpasoparmsa (Dyphe MO BpeMeHH ¥ KOOPAWHATAM IOJYINM
Cron (K, ©) %y (, ©) = {doy § dos ey § dlaLs (0, 01, 00, K, Ky, ko)
X 0 ((D L ) e (1)2) 0 (k— kl e kg) 'Xm (kl, (01) Xl (kz, (02) (12)

Benemersue MeficTBUTENBHOCTA HCXORHHX (QYHKOWH BBIOOJIHAIOTCSI COOT-
HOWEHHUS SPMUTOBOCTH

%' (e, @) =1.% (—k, —0) =5k, @), Gun(k, 0) =G,y (k, 0) {1.3)
Ln:’tl ((0; ®;, O, k; kl; k2) =anl ((Dy ©q1, g, k) k19 k2)

Bymem cumrath o KommiexcEbIM. IIpm srom G m L o6magaior ompexe-
JIEHHBIMA AaHAJNTUYeCKIMI CBOWCTBAME IO YaCTOTHBIM TIePEMEHHEIM.

I Toro 9ro6Bl MMeEJIO CMBICI TOBODHTH O JIMHeapusanmu, QyHKIuA
Lo (0, 1, 0y, k, ky, ko) HE momkza obpamarhca B 6GecKOHEYHOCTH TpW
HelicTBUTeILHEIX 3HAYCHUAX apryMenToB. JInHeapu3oBaHHOE YDaBHEHNE HMEeT
S G (&, @) 4 (K, ) = B .

OHO mMeeT pelleHNe MPU HEKOTOPHX BHAUEHUAX g (k), ompefenseMux m3
yCI0BUS
det | Gnp | =10 (1.4)

CrenaeM clefylomue IpeAmONOMKeHUs O HyJIAX ypasHenusa (1.4).

1) Yucno mymeli KOHEYHO, 9TO COOTBETCTBYeT KOHEYHOMY WUHCIy THIOB
BOJIH, MOTYIMUX pPACIPOCTPAHATHCA B Cpefie.

2) Hynu B ypasmenue (1.4) BXOOAT mapaMu, TaKk 9TO X MOKHO HyMepoO-
BaTh IMOJIOKUTENHHEIMI U OTPUIATEIbHRIMU UHAEKCAMM, IPUIEM

0+ (k) = -+ @5 (k) + iv (k) (1.5)

IleiicTBUTENABHYI0 YACTh YACTOTHL MOYKHO BHODATH IOJOKHTENbHOIT. ITO
yCIOBHE ecTh CJIefCTBHe CHMMMETPHUZ OTHOCHTEILHO OTpaKeHus KOOpPAWHAT I
BBIIOJNHAETCA B HENOABIUKHOI cpefie.

3) Oymrnua wys (k) == 0. OTUM ycroBHMeM HCKIIOYAIOTCA M3 PaCCMOTPEHUA
HEBOJIHOBHE [BIKEHWS CPeNikl. B pealbHHX cilydasdx, HampuMep B THAPOIH-
HAMHUKe, TaKkWe [BUKEHUs MOTYT HOPUCYTCTBOBATh — TOTNA HMX Heo6xo;m1v10
pacemMaTpuBath 0c0060.

He Oymem Taxe paccMaTpumBaTh ciIydail KpaTHHX KOpHe ypaBHeH]?IH
(1.4) — om BO3HUKaeT, HAUPUMED, OIPY PACCMOTPEHNH BOJNH DAa3JIUYHON MO~
pusanuy B HernpOTpouHoﬁ cpesie. [IpuEMuUNMaIBbHO 3TOT cIydail He BEIBEIBAET
TPYAHOCTEH, HO BeNET K YCIO/KHEHHIO BEIKIAJIOK.

O61mee BpMI/ITOBO pemenne ypaBHemus (1.4) ecthb

Kn 2 Aps (k) a5 (K) 6 (0 — 0y (K)),  An, s (k) = 455" (K)
s=—p
a_s (k) = as* (k) (1.6)
Dynem mcraTh pemeHue HejmHeiiHOro ypasmenma (1.2) B supe
p
> A (K) a, (k, ©) (1.7)
s=—p

3pech a, (k, o) — HoBoie mepemenusie. [lopcrasmm (1.7) B (1.2). Jlesas
wacth ypapHenms (1.2) mpmobperaer Bup

G (K, ©) Apns (k) a5 (k, ©) = G," (k, 0) (0 — 05 (k) a; (k, ©)  (1.8)

Panr r marpuns G, pasem pamry matpunst 4, #, o4eBHAHO, He MO-
mer OmTh Gospme 2p. Eeom r = 2p, 10 npeo6pa3OBaHHoe ypaBHeHHE MO-
seT OBITH CPasy PaspemeHo OTHOCHTENLHO (@ — o (k)) aq (k, o). Eenn r<2p,
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TO HeOOXOAMMO HAJOMUTD 2p——7’ JOIIOJITHATEJIBHBIX yc.TIOBI’IfI Ha ds. Yemo-
BUsI 9TH BLI()GPBM B BUJC

ﬁ ((1)—— (08 (k))aas (k) = (o=t 2p — 1) (19)

OueBnIHO, OHE HE3ABUCHAMBI MERIY c0BOi W He BHIPAKAIOTCS JIMHENHO
gepes A, (k). Ypasaenns (1.8) m (1.9) moryr OwTb paspemensl OTHOCH-
TepHO (0 — 0 (K)) a5 (k, ©). B pesynpraTe MOy IAM

(0 — 0 (1)) @ = — § doy §doy § dka Y dls Masis, (0, 01, 02 K, T, o) X
X 8 (0 — g — 02) d (k — ky — k) asy (ky, 01) ag (Ko, ©2) (1.10)

Brech Ms,s, — TpeodpasoBanHas arims  Lpy. ocie 00paTHOTO IIpe-
152 nm
o6pazopaunsa Dypbe MO BPEMEHN TMOJTY UM
i v

(i 0 — o)), (i, 1) = ity § dtaM ¢ — 11, 8 —tar T T, ) X

—CO —00

% 8 (k — Ky — ko) g, (t1, 1) G, (t2, o) dladly (1.11)

Tl KOCTATOYHO MAJIBIX AMIIATYJ YPABHCHIE (1.11) mMosHO yHPOCTUTE.
CoBepmuM 3aMeHY HEPEMEHHBIX ;

a.(k, t) =cs(k, ¥) e
Topcrasusasa (1.12) B (1.11), momyanm

—iwg (k) t

(1.12)

[ee] [ee]

L 0c, . >
e Sdklg dk, exp {it [0, (k) — 081 (ky) — @55 (ko) 1} &drl gdl’z <
0 0

X Mss,s, (T1, Tay K, ky, k) e (F—%s; k;) ¢ (t — 7T, k,) exp {i[ws,(k1Ty 4 0g,(Ks) T}

Ecan ¢, MOCTATOYHO MAJIBI, TO MOHO npere6peds MPOMBBOAHEIMA Cg TIO
BpeMeHH, KaK 9TO [eaeTcd B METOTe Boromio6oa — HpeiioBa, W BRIHECTH
Cs, M Cs, M3-TIOJl MHTET'PAJIOB IO t. Bosppamasch K IeDeMEHHBIM ds, TOITy9AM

(i 55— 0. ) o, 1) = % k@K, N gs.s, (k, Ky, ko) 8 (k — ky —Ks) g, (K1) a5, (ko)

Mo = \ s § 05 Mus, (51, %20 &, Ka, Ka) exp (i, (k) T2 + P00, (k;) T2} (1.13)
0 0
Eenm mexopHoe ypaBHeHI/Ie nmeeT BHAN

M, :

. ! ’ ’ ’ (1) ’ " ’ // o ”
i —&——\—%Hﬂm(r——r ) A (x) dr” = Sanml(r—— ¥, — ") e () A (x7) dr dr
10 ypaBHEHHS Cpasy HMEIT BUJ (1.13).

BaMersM, 4TO KOMMYTATHBHEIA XapakTep YMHOMKCHIA BeIMYMHE ) MU s
HUTTIe He MCIOMB30BAICA. DTO 03HAUALT, UTO MPOBE/ACHHAN mpolefypa FORUTCA
Ul KBAHTOBOIL TEOPHUH. YPaBHEHUS (1.13) u (1.14) B aTOM Caydae OymyT raii-
3eHGEPrOBCKUME yPABHEHUSAMH [UIA OIEpaTopoB VHWYTOKEHNS W POMKJIeHUS

*®
gacrmr. Temepb 3aMeTuM, 4TO @_s (k) = a, (—k). Ilopcrapusas 9T0 COOTHOMIE
mue B ypasrerue (1.13) u MeHsAA 3HAK, I7Ie 9TO HY’KHO, HOJyduM OKOHYATEJbHO

(82— o, () 2y (8) — s o [V, Gk, Ty o) & e — by — ) (ke) %

< an, (ks) - 2V, (k, Ty, o) & (R Koy — ) @ (k) s, (o) + Voo
5 (K, Ky, Jp) 8 (K + Ky + ko) @ (k) 05" (K2)] (1.14)
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Ypasrerua (1.14) Gymem HaswBaTH ypaBHEHEAME B HOpMaIbHOHE (opme.
WUx umcno coBmajaer ¢ 9mciIoM THIOB BOMH.

Oco0riii mHTepec mpefcTaBIseT ciryduaii, Koraa cpega mpospauma. Torma
BCe ®; (k) meficTBUTENBHH, W CyImecTBYeT Takas HOPMHUPOBKA @5, 9TO MY
NY N® g N® pveores OIIpefieleEHEIe COOTHONICHNsS CHMMETDHI.

Ecan ompepemuts mpospawmocts cpems xax COXpaHeHNe HEKOTOPOTo mei-
CTBETEIHHOTO (yHRIIMOHATA OT @5, MMEIOIIero OmIuHeHEYI0 W TPUITHEHHYIO
9aCcTH, TO MOKHO IIOKa3aTh, 4TO 5TOT QyEKmmonanx H sBisercd raMmiIbroHI-
aHom s cueremsl, u (1.14) momyuwarorcs BapbupoBammem H mo IpaBHUIy

; Oag SH
5 N (4:85)

Camelii oGIuii BHJ TAKOr0 raMWIbBTOHHAHA €CTHh

H = 3 oo (6) 0, () a* (9 dk + § [0 (k, Ty ko) a0* (9 0, (k) i, (k) +
- HSE Ok, K, )0 () 0 ) 0 ()] 8 (ke — ko) dlcy dl +

(1.16)
[+ S TS e, ) 0, (00, (k) 0, (ks) -+
+ H3®, (k, Ky, ko) a,* (k) as,* (ky) ag,™ (k)] 8 (k +ky + k) dk, dk,
3mecs \
i) (sl)s;/ky k 7k i s(i)s k, k ’ k
8 8152 \ 1 2) 2 1( 2 1) (1.17)

H,D,, (k, ki, ko) = Ho 2, (ky, k, ky) = H, 2, (k, ks, ky)

Temeps MoEEO Hammeatp camuii o6mmit Bu HODMANILHEIX YpaBHEHUM
B IIPO3pavyHOil cpefe

(l —{%— ®s (k)) as(k) o Sdkl dk2 [HS(Slx)Sz (k’ kl’ k2) a’sx (kl) a@z (k2) 6 (k TR kl— kz) +
+ ZH:SSZ (klv k, k2) 0 (k + kl AT k2) asx* (kl) as, (k2) :l_
- Hy ook a,* (ki) o, (B0l o kot k)]

Mrorme 3afia9s IIa3MEHHOR TypOYIEHTHOCTH MPHBOJAT K HETaMEAIbTOHOBHIM ypaBHe-
HUAM, JIa7Ke eClM CBOOOAHbIC ypaBHEHW: raMuiIbToHOBH [,7]. B ormx caywasx CyIIecTBeH-
HYI0 POJIb HIPAGT TaK HASHIBAEMOe HelWHeiHoe saryxamme Jlampay. Ommaro Gyem pac-
CMaTPUBATh TOJIbKO IaMHJIBTOHOBCKUH CJIydail W IPU HOCTPOCHNH MOJeNeil MCXOLATH HEmo-
CPEJICTBEHHO M3 I'aMUJILTOHMAHOB.

§ 2. Mopenn Tpex Boma. PaceMoTpmM cIeIyom[ylo Moxeims. CymecrByior
BOJIHEI TpeX Tumos— A, B n C, onncrBaemsle TepeMeHHEME COOTBETCTBERHO
ak, bx W cx. 3aKOHEI AMCIEPCHE BOJH CIIEXYIOMTe:

WA =~ O, WO = Oy, Wg = Vm;ﬁ -+ s2f? (2:1)

Hapamerp & siBnsTeTca MajbM W BHOCTENCTBAM yCTPEMISETCHS K HY IO,

SaKOHBI [IMCIEPCHA HONIMHEHH VCIOBHAM

03 < 01 — 0y < B : (2.2)
Mopens paccmarpuBaercss B QOIACTH BOJHOBHIX YHCEIT
k] <5V 0 — 0 (2.3)

B oroit 06macTH eNUHCTBEHHEIM NUHAMEYECKEM MPONECCOM B mepBOM
HOPARKE TEOPHH BO3MYI[EHHI SBIISAETCH

A=B4C (2.4)
MOAUMHAOMMICA 3aKOHAM COXPAHEHMST
0s = Op + o, ka =kp 4+ k¢ (2.5)

2 TIMT®. Ne 1
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TaMUILTOHWAE CHCTeMHl BHOepeM B BHIE
= SmAakak*dk 4+ Smekbk*dk 4+ Smc (k) exer*dk +

+ A § (b, abiFec®) 8 (k— Ty — ko) dley dky (2.6)

Kax Bmamo, paccMaTpmBaeMas MOJeNb €CTh KJIacCUUeCKHi aHAJIOT HM3BECT-
HOii KBaHTOBOH Monenu JIm, OTCYyTCTBHE KPOCCHHTOBHX WIEHOB fBIACTCA HE-
CYIIeCTBEHHEM, TaK KaK B PacCMaTpHBaeMOi o0JacTi OHE He JaloT BKJIaja B
KUHETHYECKOe ypaBHEHNe.

MoskHO GEIIO paccMOTpeTh Goilee CIOKHYIO MOJIeNb, BBE/s B raMUIBTOHI-
aE BaamMoNeiicTBHA Kakroi-mum6o ¢gopmdarrop, HO dTO HE OTPA3MIOCH OBl Ha
KauecTBEHHHX pesyibTarax pPaGoOTH. :

JluHaMudecKme ypaBHEHAS B HODPMAILHOM dopme IOIYyHAIOTCS BapBAPO-
paEmeM rammibronmana (2.6). OHm mMeloT BHN

0

B 0 = A gbk,ck"ts (k — Kk —K") dk’ dk”
ob

i =% — ogbe = & Sakrcku*é (K —k —K”) dk’ dk” (2.7)
dc

i oo ) Sbkr*akvé (k" — K — k) dk’ dk”
I3 oToit IMHAMMYECKOH CHCTEMEI MOMKHO IOJIYYHTH CHCTEMY KHHETHHe-
CKOX ypaBHEeHH mOmo06HO TOMY, KaK 9TO CHeJaHO B pabore A. A. T'azeesa

z B. 1. Kapomara [']

04
T = 42 Sa (k— K — k") 8 (0 — 05 — 05)(K")) X (2.8)
X (Bk'Ck" — AkBk' e Akan) dk’ dk” - ’VkAk
0B
Sk = 4 gé(k’——k—k")é e~ o (). %
ard (Ak'Ck” —l—‘ Ak'Bk —r Bkav) dk’ dk”
ac
Sk = an S § (k" — K — k) 8 (0 — 05 (K') — 05 (k) X
% (AgBir + Cudy — CiBy) di’ dk”
3mecn
Ay = {axag*), By = {bcbi*>, Ce="ewe™)

cpefHme KBAJpaTH aMIUIMTYH BOMH. OUeBHHO, YTO CTANWOHADHLIM ypaBHe-
aEAM (2.8) yAOBIETBOPSIOT PemeHs Poneit — [Ixmuca

Ak=T/(DA, B[d:T/O)B, Ck=T/(DC

B mepsmx apyx ypaBEeHmAX (2.8) npeneGperaem wmenom ek, Hpome
Toro, ¢OopmManbHO BBEJEH WIEH Vi, VUYATHIBAIOMUH MCTOYHUKH A-Bomm.
BaKoHH coxpaHeHus (2.5) OmpefesAlT, 4TO B IpOUECcce OymyT y9acTBO-
BATb TONBKO Te C-BOJHEI, BOJHOBEE 9HCIA KOTOPHIX IOMYMHAIOTCA YCIOBHIO
k.2
k2 =kl —e =, ky?

(OO

LA i (2.9)

T, . JIKAT B BechMa Y3KOM WAPOBOM CIIOE. v
Warterpupysa mociefaee W3 ypaBHeHMI (2.8) mo k, samegaem, 9TO : 4JIeH

¢ MPOW3BOAHOM 1O BpPEeMEHH ac
- dk
ot
AMeeT TOPATOK ek?, W MM MOKHO HpeHe6peds. Broja} cpemHee 3HAYEHHE
C = (Cy), Tie ycpenHeHme BeleTcs IO 00BeMy MApoBOroO CJIOfA, M IOJaraf,
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910 pacupepiesienne C-BOJNH CPePHYECKN CHMMETPHYHO, MOJIYIHM
\8(k + K —K) (AwBir 4 CAw — CBy) di’ dik” (2.10)
[lanee orpammummcs paccMoTpeHmeM COCTOSHMIE, NI KOTOPHIX

Ay 1 By’ 1
TRl Sl e

Paamosxum npassie wactwm ypasmenmii (2.9) B pang nmo ky m orpanmunmes
BIODEIM 4djeHoM. YUmeHsl, comepskamume mepByi0 cremens /y, obparsTes
B Hyns. OrpaHMIMBAsACH PACCMOTDEHMEM CTANMOHAPHBX COCTOSHIIN, MOy 9nM

(C —_ Ak) (Bk + 1/2 kozABk) — CAk + ']’kAk =0 e Vi V(’)32 e SszZ) (2 11)
(C + Bx) (Ax + Y/, k?Ady) — CBy = 0 (Tk - 4ru)2s? :
Mpnvenenme ycmosus (2.10) ® ypasHenmsM (2.11) maer '

{ Aividkc = 0 ' (2.12
910 ycimoBHE MOIOHSET cacremy (2.11). [amee momomum (2.13)
i — vy apulk| Sk Ve =10 npu ke > [k | >k, Ve=— v, npm | k| > ks

CoorBéTcTBEHHO 3HAYEHMS Tx €CTh 71 B Ys.

Taxoit BrGOp meTOWHEKOB UMATHDPYET PeajbHyI0 CHUTYAIMI0, KOTHA B 00-
JACTH  JIMHHBIX BOJIH HMMEETCS HEeYCTOHYMBOCTB, a B 00/1acTH KOPOTKAX
BOIH — 3aryxaHme. Bymem cumrars, uto k, > ;.

s Broporo ypasmemms (2.11) Bmpasum By 7, IONBL3YACh MAajlOCTHIO
WIHA C JIAIIACHAHOM, Pa3OMKUM B paf mo k2 Jo meproro wmena. Ilof-
CTaBJIAS pesynasrTaT B IepBOe ypaBHeHWe, TMOJydnM s Ax ypaBHeHme

1 Tdy (¢ — Ak)
AA A)’+—— 0~ =0 :
k+C-——Ak (V k) ko2C? (2 14)

Pemaewm ero B Tpex o6macrsax, rue vy, a CIeMOBATENLHO, U 7, IOCTOSAHHE.

1. Pewenue ¢ obaacmu meycmoiivugocmu. ITpumewm, ato o6macts meycroii-
suBocTH y3kaA. Torma pemenme B 5Tol 06macT;m MOKHO MOJIYYATh, pas3ia-
rag Ay B pam mo cremessw k., [Tonyuamm (A, — HemsBecTHAS mMOKA KOHCTAHTA )

Ak = Ao — ak? (a R TlAOG(ch2C_2 21 ) (2.15)

YcoBueM IPIMEHEMOCTH PABIOKEHM Oymer a << 1.
2. Pewenue ¢ o6nacmu npospaurocmu. B sroit oGmacrn

Ady+ o (VA3 = 0 (2.16)

O6mum cdepmuecku-cummerpuansiM pemenmem ypasuenna (2.15) Gymer

Az =€ + oleP/k (a, B = const) g (2.17)

3. Pewenue ¢ obaacmu samyranus. Camraem, w10 B 9T0# 0GMACTE Ay
Mamo. IIpmBopum nmueapumsmpoBamHOe ypaBHEeHme (2.13) m ero pemenme

2
Mimopz 4r=0,  Ai=gexp[—(L)* 2] G_cony (248)

Jaa npavenmMocTH MCXORHEIX mpexmooReHMit He06X0AUMO, 4TO6H

T2/ C <1 (2.19)

Yeaosume (2.12) ¢ TowmocThIO M0 UIEHOB CTapmux HOPSAAKOB [aer

T Iy Ag =[Bkaky V T exp [_ (%)’ ,’j_:] (2.20)

2%
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IIpomsBoAs CIIEBKY pemeHmii B TOYKE ki, momydumM HpPUOAMKEHHO s
0,6IacTH IPO3PAYHOCTH

k13

b e 0 AyexD (—%20735%) (2.21)
SamermM, 9aT0 Ay FOWKHO OHTb TOPAMAKA WIH meapme C (B KOHIE 3TO
ompaspaercsa). Torfa BeIeficTBIe (2.15) moxasaTelb SKCIOHEHTEI MaJ, u Aj; Mao
MEHSIeTcS Ha IPOTSKeHH: 06IacTh MPOo3PATHOCTH I paBHO mpuOImKEHHO Ao.
[losToMy HpH CIIUBKE B TOUKE k, He0GXOXEMO IPOABIATH OCTOPOMKHOCTD,
mverEo BGMEAH ke cymecrsyer 00aacTb, IAe AWHeApU3anuA yPABHEHNUA (2.14)
HesakoHHA, W pemenue (2.18) Oyner HETOIHEIM. Ilostomy B Touke k2 OGymeM

cmumBaTh TOIBKO (YHKIHWH, HO He WX IPOM3BOJHBIC. Nmeem

e 40 Yo \"2 ka
Ay = 5= exp [—— (T) —k:] (2.22)
[Mopcrasusas (2.22) B (2.21), momyanM
e A
G e (3kok22) (223)

Temeph A, MO}KHO HAHATH H3 CJIEYIOIIEro cooGpaskenmsa. Uz gopmyrst
(2.21) Bmpmo, uTo A B 0OTACTH HPO3PAYHOCTHE MAJO OTIMIACTCH OT pac-
npegenenns Pames — [lxuHca A7 HEKOTODOil Hem3BECTHOH TeMIepaTypsl.
Cumrasi, 9ro ras A-BojH W Ta3 C-BojH HAXONATCH B COCTOAHMH, OIM3KOM
K TemJI0BOMY PABHOBECHIO, MOFKHO MOJOMMATE

i () ) £i3\2
A= ,C(DA C, “oglly) = 01— 03, ~ HIA 4y = %% N (gklol’:zz) (2.24)

s (2.24) cnepyer, 9TO A, < C. llopmcraBiiss (2.23) B (2.15) m (2.49),
IOJIyYnM yG.]lOB]?IH HPHMGHHMOCTI/I I[pOBeJIEHHOI‘O paCGMOTpeHHF{
Ta (K2 \t o Fokes®
—7—1(1‘&) =4 T ford =1 (2.25)

Kak BUAEO M3 HACTOAMICH paGoTHl, CIEKTD c1aboit TypOYIeHTHOCTA [eHCTBUTeNHHO
JMeeT TOT XapaKTep, KaKWM OH OGBITHO IPeJICTABIAICT, T. €., YCTAHOBJICHUE TypOyIeHT-
HOCTH IIPOHCXOJUT 32 CUET Gajamca DHEPIUH MEsKLY BOJHAMM, POMKAIOMUMUCH B o0acTh

HeyCTOfL’I‘IMBOCTH n BaTyXaIOIIIHMI/I B 00JaCTH IIOTJIOMEeHHsI. OJIHaRO IpocTas OIleHKa, OpH- |

paBHIBAIOM@ASL DO MOPAAKY BeIMYNHEL WieH V; A 1 HeJIMHEeHbL, OKAa3bIBaeTCA 0IeHD rpy0oii.
VlETepeCHIM ABIAETCA pesysbTat, 910 cmeKTp B OOMACTI HPO3PATHOCTH MaJIo OTIIH-
yaeTcss OT pacHpeyieCHHsI Paomenn — Jsrumca.
Metoy, IpPUMEHEHHBIA B gacrosmeil pabore, MOMKET GoiTh 00OOmMeH Ha Kiacc 3anmad,
i KOTOPEIX MOBEPXHOCTH B k-IIpOCTPAHCTEE, OMUCHIBAEMDIC ypaBHOHUAMEI

oEtky—o@=0), ok—k)=olk+ok)
GynyT 3aMKRHYTHIME, TPHYEM IX MAKCHMATBEELL pasvep He saBHcuT OT k.
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