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I. Pemesra ypasserus Jlupaxa mpm Z>I1387,
SidexrnBELl nore 1.

I.I. Xopomo E3BECTHO /1,2/ , 9TO ypasHeHEe Jlupaxa AXA
SIEETPOBEA B manun&mu moze roYeusoro BapfAs Ze EMeST

TOYHOE pemeHMe (B I'ENepPreoMeTpEYECEMX JYEENAAX), OPEYEM 3HSD-
res ypoBHell paBEa ‘)_ : '

e Py 2 "1 (1.1)
E"i [i+ (n—i:l-t-ﬂ'x‘-}'}l]

r'Ee } =74 = 2/137, N - rzasEce KBaETOEO® 4YECIO, X -
co0CTBEHHO® 3HAUeHMe omepaTopa JlMpaka K=-|l (fﬂ' +1):

x-;(j+'1i] opeE j-{'-'-";"_ : {1-2)

B 9acTHOCTH, ANA OCHOBHOT'O COCTOAHEA i&._,’_ (n=1,

{=0 ,'me=4):
o

(1.3)

Opa 3 =1 { Z = I87) mpusas Ei(}) HMEeT KOPHEBYD 0C006H-
HOCTH B OCpDHBAOTCH, NDKYEM SHEDIHH AOXOAMT A0 Eyad (a OTHDAB
H6 A0 TpaHHIOHN HEEHEr0 KOHTHEyyuMa & = -I).

dopuanseoe mpozonzerke (I.8) Ea odmacrs 32 1  npaso-
ZNT E MEMMHM 3Hauen@AM €, , 9T0 uamvecks mempueudemo (aAxA
COCTOSHE! AHCKpPeTHOr0 CMEKTpa B OAHOSICETPOHHOR 3azave).

%) B zamsHEelimeM MH BODAY MOXB3yeMcs OECTEMON eMHNN
fiecemad , rie m - uacca sueETpoEa. DEOprEE &
H3MEPAGTCA B GAMHAMIAX ™c~ | mpEyeM B £ BEADYAEM
8HepreD moxod (TaE 9r0 £ = I coOTBETCTBYET MOEOMmE-

MyCH CBOGOAEOMY SNEETPOHY). I'paHEN® HUXHEr0 EOHTHEYYMA
¢ == I orpevaer 2HEDPTHA CBE3E LIme?
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ABaZOTEUHO BEAYT ceCf B SHEDIHE APYIEX COCTOAHME ¢ MOXHHM MO-
MEHTOM ] =I/2 ¥,

1.2, UroOH MOEATH MPOECXOXZEeHHEe 9TO# TPYAHOCTH, YAOGHO
GBECTH 3afayy E fopue, TOENecTReHHOM C HepenATEBHGTCHKMM YDaB-
seEmeM lDpenmsrepa. YpamxenHe Ilup!na B OGHYHEOM npexAcTaBIeEUN
MaTDHO II“ EMEST BHZ:

(EF'}T = (11—&—\!}1 ,(Efj?n-(1-;+u)7 (I.5)

rie ? ' 7 - BODXHAA M HUXHAA KOMNOHEETa JAMPaKOBCKOI'0 OHCnm-
HEOpa f . McEnmman " » EMeeu:

1

€ =9 EPy + U-2aV)y =0 el

lepexona sareM B @= (I +£-V )-UET » NPHBOZMM 3TO

ypaBHeHEe E CAMOCONPAXEHHOMY BHAY:

Ag + L (E-U)¢= O (1.6)

%) Tag AZA N = 2 HueeM: E”-,“i:' ( 1+ J;'-.iz )5!.

BooGme, ypoBEm M4y, .4 NPy  npm §<41 BHDOXIeHH 0O
sHepru# (raE Ba3. "cayualinoe" Bupoxmemue, cnenuduueckoe ANA
KYNOHOBCKOTO moms; cM.dopuyny (I.I), xyaa mxomsr mmms || |,
HO He ero 3Bak). [lpu }*1 nonyqvaeu

' h-1 -zt
s 5 BF o Xl

T.6. Y & BOsHMKaer KOpHeBaf 0GOGEHHOCTS B TOUKE 7 =1,



U= eV -4 vie oo V)4 L aW v g (0,71
{1.7)

(W=1+g-V ). ®opwansEo (1.6) EMeeT BMA OCHYHOI'0 ypaB-
HeHHA llpefuErepa; OTAMIKEe 3aKNNNAETCA .E TOM, 4YTO 3(QdeKTHBHHA
norennuan U cau saBuckr (¥ BOOGmEe T'oBODA, AOBOABHO CAOXHHM
oGpasou) OT sHepruu ypopEd & . B BamHOoM wacTHOM cIydyae, KOI-
7a MCXOAHHH nmoTenmuan V('r.) cepuYecHKM CHMMETDHUEH, mocnemHEE

uned B U  MMEET CMHCH COEE-OPGMTanBHOrO B3auMozelicrmud:
=] = v’(ﬂ R Fa
[?V-P]E = = (€8) , {%)=-(x+1) L
¥ BHpazexme (1.7) npuAuMaer BHA:

DETIRR T T 15 %), _‘_.": 3 (V'\t x
U=eV-3Vis g +S(W)"§:;;¢

9 ot 4w (I.8)

Horza €~ -1 , 10 3QdexrmpHas oEeprus E->O , T.e. 3aja-
ya (1.6) mefcTBHTENBHO CTAHOBMTCA HEepeAATHBMGTCEOM. .Iluarnu;r
ANA MCCNEeNOBaEKA ABNEHUA, NMPOMCXOAAMMX BONM3K TPaHANE HUXHETO
KOHTHHyyMa &=~4 , mepexosl oT ypasHeHud Jlupaka K ypaBHEHED
Dpezusrepa ¢ abJeKTHBHEHM NOTEHIHANOM U  orsegaer CYTH Aena
M CHIBHO ynpomaeT BCe pacCMOTpeHEe.

Benu V=0 ,r0 U=¢€V ; raguu o6pasou, sEax U
B2 GONBHMX PaCCTOSMHMAX OT fAApa 3aBACMY OT 3HAKA BHEpPTEM &£ .

Ha wansx paccrosmuax B U Jounmupyer ciaraewoe - I/2 V' ,°

npuBOZANEe K cuabHOMY 3DPEeRTHBHOMY NPUTAXEHED HES3aBHCHMO 0T
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SHARA ECXONHOro moremmmana V . Dro NpHTAXEHUe ABAAGTCA THOTO

pensT¥BAGTOKUM S0PeXTOM W onpezezseTcs TeM, 49TO BaamMozeHcrBue
V() pBosETCA EaK BpeMeEHAA EOMNOHEHTa 4=BEETODE Af‘ ;

qYT0 BAAHO yXe Ha NprMepe ypaBHeHEA Kneftma-I'opAoEa AnA Ceccnu-
BOBOW 9acTHON:

Ay« ((e-V)*-4]¢= 0 (1.9)

970 ypapHeHHe ABIAETCA omeparopsofft sanEchED peNATHBHCTCEO=
ro coorsomesma &= § +m"  [c yuerou rpazueHTHOT0 mpe-
ofpasoBanud £ — F.-eA,,]:'«-rF-zE B SNEKTPOMATHUTHOM MO-
ne). Mo3TOMY CYNECTBOBAEME NPUTAXEHUR "IiVL npK l‘u"!*“
BEMOGPEACTBEHHO BHTEKaeT K3 OGHMX NMPUENUNOB PeNATHBHMCTCKOM
EBaHTOBOW MEeXRHHKM,

Bupazerwa (I1.7) ® (I.8) sEawMTelIbHO yUNpOmADTCH, €CHE HO-
10EuTs £ = ~I, B gacTHOCTH, ANA KYNOHOECKOTO MONA NPHTIEEHHA
BMeeM:

Vol U0-1-IEsh am
b I

*) lpr mpoussonbHOM 3Hepru¥ &€ 3@PexTHBHHR moTeHOMan BHrIA-
IWT HECKOIBEO 0ollee CIOKHO: '

. E [ 2
UG = —-}_E_ 5 E:.[?"—ﬂt(ﬂﬂ) + (ﬁ_____i.lﬂj - +5 1
qG) 41"&) »
rae 9@ =zW =5+ (4+e)r  (aza KyzomoBCKOTO mOZA mpETA-
xenwd). T.K, q@©)=3 , 70 CTapmad CHEIYAAPHOCTH ""-1?*
npg 2—~0 BCerza ra xe, uro m B (I1.I10).
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Mpa 'i:- \x| mnpurAzenwe ma MeIlHX DPacCTOHUAX CTAHOBHTOR
CHMNKOM CHNIYAATODEHM, B B NOTeHNEazne U() BO3HEEaeTr TAK Ha=
suBaeMoe "nazeswe Ha neATp" (cm., Banpuwep /3/, § 85). B arou
ciyyae 3ajaua Ha COGCTBEHHNWE BHAYEHHA &, CTaHOBMTCH HEOMpe=-
ZelleEHON - HEZOCTATOYHO BaZars moreHimman U() mnpE Boex
or 0 0 == , HYEHO eme NOCTaBMTH PPAHWUHOE JCNOBME B HyXe.
XorA Takasa cuTyamud AGBHO M3BecTHA MaTeMmarmkas (caydalf "mpe-
JensEOro Kpyra® Belna f#;J. B KBAHTOBOH MexsHWEe OHa CpaBHE-
TeNBHO HeMpHBHYEA. MaTeMaTWyecKH KODPeKTEaf NOCTAaHOBRE BOMPO-
ca mpmuaznexur Keiisy /5/; Gonbmoe umcio mpEMEDOB DPACCMOTDEHO

g 76,7/, ¢ guapgecxod TOYHM BpEHMH, pasAWYMe MEXLYy AByUA CIy=-
YafAMM (perynfpHHe ¥ CHErYIApHHE NOTEHIMANN) COCTOMT B GIELyD-

meu, Bcersa MoxHo oGpesaTh NOTEHHMAN NpM AOCTATOYHO Majaux ¢ ,
T.K. OGpamenue ero B OeOKOHeuHOCTs NpE T+ O ABIAETCA HIea=
nusanuell, OZHAKO TONBKO B peryAdApHOM cayuae o6pesamke V()
NPHBOAMT K MAJIOMY U3MEWeHHD ypOBHeldl 3HEpPrMM M BONHOBHX yHK-
muii; ANA CMEIYAADHHX DOTEHNUANOB 9TO YXe He Tak. B aTom ciay-
Yyae CcOGCTBeHHHEe (YEKIME M COGCTBEHHHE BHAUEEMA &,  CYyNeCTEeB=
HO BaBHGAT OT pajiuyca o6pesaHud R uorer BMAA.

Ooweparuyk @ CuoponuHCEul /8/ nepeHe NOHANM, 9T0 NpHYKEA
ofcyxnapmeiicA Bume TPYAHOGTH B TOYKE E = 1 nexutr B CREIryIAp—
HOM XApaKTepe KYAOHOBCKOrO moresnwaza mpw 1O , Yuer xomeu-
HHX pasuepos Aapa Aexmaer morenmuan U(zx) perynapsum, mocx:e
46ro MOXHO He AYMAaTP 0 BHOOPE TPAaENYHOTD yonosuA B EyJAe ¥ mpo-
9YMX MATEMATHYECKMX TOHKOCTAX. OGpesanme V() ycTpaEAeT 0co-
G6essoctr tThna (1.3) y amepruit E.Hj o B KpuBad JpOBHA COOKOH=-
EO npoaonxaercR o & = -I,

OaEaxo ToT Qarr, 4TO B TOYEYHOM KYyNOHE NpH 3> 1  sos-
ENKaer "najesre Ha UeHTP", He NMDPOXOXM? Gecciexso., OE mposs=-

dAGTGA B TOM, UTO pesyAbTard pacueroB (nomoxeHue yposEell apm



-g-

‘5-.:»1[ , KpETEuecKmii sapas Z. = I37 7. ® !'l.'j 9yBCTBHTOIE~
se k paguycy aapa K ®) . yoes moomezmud wioro wensme "ecrecT-
BEEHOTO™ mMapaverpa Sajiaw B /e (rax, R = I2§ orBeuaer B
enumz-._‘t/m sEagenne K = 0,03). Teopus Bo3uymeEEE nO

R 3mecs mempmeenmua. :

PaccuorpEn Gozee mozpolHO BMA o0feKTHBHOTO NOTEHOHAIA U.'
Bz puc.I muzEo, uro U(z) , B ovamume or V(x) , comepxur zo-
BONIBHO BHCOKME moTeENuanbuuid Gaprep. B TOYKe MaKcHUyua

I SN o ()
Uz G ; (L

B oGnacte T < '1‘1' (2 aPexTHBHUE MOTEROMAN OTBEYAET
Gomee rayGorod mue, wew mexommmi: U <V <-4mct .

lpeBefied AN ODHCHTHDOBKE XApaKTeépEHe wwcna, Jlag X = -I
(ocHOBHO® COCTOAHHE) M '5 = 1,25 {9r0 orBevaer Z = I70 -
KpHTHUECKuM 3apaAz Appa ¢ pamuycoM R~ IOH) mueeu:

-1 me* =4 Mok
Tm= 0,65 = 2,510 "cu, U.., ~ I,5 Mes/ 30eKTpoCTa THYSC=
; 2
Kufl mOTeENMMAX B NeHTpe AXpa Aocruraer Benuuuan V(0) = %_5{ =

=30 Wss, a Ulo)= - 400 Masz.

Hrag, Aad SAEETPOHA B COCTOAHWMM ¢ SHeprmeh &£=-1
HMBeTCH HWMDOKHH EYNOHOBCKMHA Oaprep, NPOHKOAEMOCTE KOTOPOIO
3KCNOHEHBUManbE0 Mana. BonHoBad {yExuwA ypoBHA ¢ 3Hepruell &
WMEEeT NpE T—>=° acuMnroTHKy { -{1<g< i1 ):

GR) = 29y > Clite e 2

L]

e ’
%) o raxms (B wensmei crenemu) ¥ KoHKpeTHOK dopue oGpeadaBMA
KyNOHOBCKOTO moTeHUMana mpu T <R .
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Fe) =2 §6) = - C{g ™2 (1.12)

rae A=VA-g* , f=£$/l v 9 l‘i’ - paZMalbEHE wac-
8 Y -fyERuuE AnA ypaBHeHMA JEpaka: e

() SLje. ,
LP ({{ﬂg}_ ) 2 f+£=1‘j

llpeAoKcmomReHTa 2  OGA38HA KYIOHOBOKOMY B3amkoAelcTBUD
9IEeKTPORA ¢ ANpOM, KOTOpDOE CYNECTBEHEO HCEKaxaeT BONHOBYD QyER-
OND Ha CRON® JTOAHO AaAeKWX paccTofEuAx. Ipg & -»+1
Gapsep 3 U(x) oTcyrcTByeT ¥ MpomCXCAMT ZeAOEaNMBAUEA CBA-
S8 HHOT'O COCTOAHEA - BJeKTPOH YXOJHT HA COABEEEe DACCTOAHHA.
MEan XapTWEa BosHMEReT npE ¢—> -1  : szecs y = -oo .
NpelsKECNOReHTA % yOupaer OuwcTpee aApGod RoHewWHOM cTemeEN
7 ¥ BHEKTPOE 0CTAETCHA NOKAJIM30BAHEHM FONH3E AApA (Ha pac=
CTOAHMAX T < t/m ). ACHMNTOTHKY BONHOBO# @yHEDME He-
TDYAEO HallTH, HAOpHEMEpP, G MOMOMBD KBABHENAGCHEH:
GF .7 e_“rﬁ? (1.18)

T-wee !

Yuessmeswe G ® F  mpm 2z —= e (GEsaE0 SaryXaEED
BONHOBOM (Iljrnmiau noZ KyIOHOBCKMM OaphepoM.

1.3. Cneays Nowepamuyky ® Cwopozmuckowy /8/ 6yzew ma-
SHBATH KDUTHYOCKVM 38DAAOM fApa £, T0 3BAUGHEE X , OpH KO=
20pOM JDPOBEHB ‘15& ZOCTHIEET TDAHEUN HMEHETO EOETHEYYMA.
lonyuuM ypamEerme axa £, .

B kynomosckon moae V() =*% YPaBHOENA ANA PANEANE~
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pux §ysxnek G ® F woryr Gurs pemens raun.*)ﬂunﬁem npo=-
oroll mx Eueer pemeHme mpE & = -I:

GR)= K, @

e --E (-5 K0+ (+ 53 K,..6 @}

(I.14)

“rge V= H'T'__—F - Ki, &) -’ g:m:ﬁn MagnoEansia ¢
MHEVHM WHJGKCOM , 2= ET-; . Pemeswe (I,I4) romuTcd BO
pEemEed o6nactE >Rk . BHyTpm fzpa mojaraeM:

W

\".(:t = - %:{»(?E) (1.15]

rze {0 - o6pesavmasn JyHKUEA, BML KOTOPOH BaBMCHT OT Pacmpe-

ZeleHAf SIEKTDPHIECKOr0 SapAia Mo 00%-eMy sapa (rakK, paBHOMepHOH
NIOTHOCTH SapAa OTBEYAET f{n} = -‘i(i-:"} ) llepexons B

ypaBEeHu# Jlupaka K GespasuepHol mepeuexnoff X = R # orépa-
cusag unemn ~ R <4 , nomywau mpx O<z<R :

‘IG =-%g + PO F

A_‘E = _,_ E 'Ii' f(g’} G :
(1.16)
Ins onmpeAemeEma Z, ZocTarouHo maMrw k3 (I.I6) Imms OA-
HY KOHCTBHTy, B EGUeCTBE KOTODO# M BHGGpeM IOrapulusiecKyD
NpOK3BOAEY D JYEKIKE G  Ha ®pap mapat

¥) Pomemuf ZNA MPOMSBONLHON BHEPrWE $ - BHPAXANTCR UEPed

nxnelinye KouOuBemEM fymxuuit Yurrexepa. Cu. fopuyns {I2)-
{14) » padore /9/,
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% JE G
?"’ \..G dz lzeg = [ Gfﬂ]:u-i

Benwuuga ‘; BaBUCHT 0T §,X § Bufla ofpesamus (HO He 3a=
BACHT 0T BHoprEM § , 4T0 ABNAGTCHA CNEACTEHEM NPECAMEOHES
R <4 ). Ixa npAuoyronsEorc 06pesaHmA f(-]- 1 (a0 orBE=-
q9a6T EOHNGHTpPaOWM BCero sapdia Ha NOBOPXHOCTE AZpa) paueﬁna
HaXofuTcA aEANHMTHYECKHH: '

4 ®
T‘ Lj’_:é)_i " 13("”\‘&}3&1{[‘] *
(B wacTHOCTH, ZANA OCHOBHOTO cocrofEma: £=0 5= 1&3? Yo
B ocransEuX cxyvaAx ypaBHesuf (I1.I6) woryr OHTH pemeHH UMCIEH-
80.¥) Pesyasrams umcmemmix pac4eros NpHBOAGEH Ba PHC.2, HS
KOTOPOT0 BMAHO, UTO JAA OCHOBHOTO cocrofiEmA 43  saBHCEMOCTE
'5 or dopun oopescmn V(Y) memenmka.

GIIIIEEHH'B peuweHui#t Ha Kpap AZpa AaeT MCEKOMOE YpaBHeHMe IIA
onpeZeneHEA EpMTHIECKOro sapama /9/ i -

!
K@ . (1.17)
K;,, (2) 1'
rae v= 24 e i i-{gf‘_g' v L. 2:/,5; {uu momo-
xunk a7eos X*=1 , r.x. ana coorommmi ¢ j>7§ sEave-
EmA 2. cxumeow Benuku, ® mpE Z< 270 AIf HEX MOXHO

*) Y106Eu# ©n0GOG YMCNEHHOrO PAacYeTa BeNNYHEN ¥ W3IOXSHP
B pasmiene 3 crarsu[I0} Oruermu, uro B arolt xe paGore mo-
IydeHa CpaBHMTeNBHO DPOCTaA mpECiExenEad §opuyns zasa Z, ,
Evenmag xopouyp rogyeoctd ( ~ I%) B obmacrx R~1I0 §.
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noassoBarthed opuyaolt (I.I), orsocamefica E TOYOYHOMY EYUOHY).
UncueEHOe pemeEMe TpaHCHEEZeHTHOro ypaREemmA (1.I7) nser KpE-
BHe puc.d. BuyMcIeERA HDpOBOZBIMCE JNE ABYX MoAeaell oGpesaHuf:
f0=1 (uomexs I) m  f&)= TG-¥)  (uozexs ). Xors
nepexox or wozen® I k II B I,5 pasa ypenwuwpaer SBRAYEHHE mo-
TeHNHA IR V(ﬂ} B ﬁanpe fZpa, COOTBETCTEYNHE® YMOHBNEEH® 3
HeBONHREO. EciM SECTpanoawpoBarTh EA.00dacTs Z > 137 o6wuEyD
3aBUCHMOCTE K= %ﬂﬁ , nomaras A= S N TS o i
' M Hemonsays Mmogens N, o 2 = I70 (ans ocmosHOro yposaf 11 )
Crexympmee YpPOBHER NMOAXOAAT K HAEHeMY KOHTHHYYMY NpH CyBecTBEH-
HO GOIBEMX BHAYGHEAX Z (CM. !aﬁnnﬁr). NMoarouy Bxoxzzedne Eal-

AOT0 YPOBHA B HMZHMH KOHTWEyYM MOXHO paccMaTpHBaTh H30IMPOBAH-
HO, 9T0 OGNerdaer sajady.

Tadanoa.

Rpureveckutt sapaz ( 3.= :‘/ﬁ-} ) zam
NEPBEX TpeX ypoBHel
R I i

O Hley Vel 15 J2p, |20 | 15 | 2p,

8 0,027 | 1,248 1,85 1,72 | 1I,224 1,31
10 0,059 |I,271 1,38 1,78 | 1,243 1,34
I2 0,031 |I,29T1 I,4I 1,88 | 1,260 1I,365

ngueqaane K _Tadanme: cTox6uu I ¥ 1l OTHOCATCA R ABYM MOje-
nAM o6pesanud B gopuyne (I1.I5): ‘f{:]- I (1) -}{:}-Ji(a-x‘) ()

Mounmo /9,10/ B nocnefHEMe TOAH DOABHAOCE ele HeCEOIBED
paGo?, MOCBANEHENX BNUMCAEHND KPHTEYEOKOTO sapAfa Z, @

I) umcae BHit pacuer ZBUXSHWSA YpOBESH ¢ POCTOM 2 MpPOBOAMICA



B /11/; 2) npuGnExesEas Jopuyra Ans 2, Ha OCHOBe BKB-weroza
nonywera B /I12/. Peaynsrata pador /9-I12/ xopomo cormacynrcs
uexny codol X) zapr Z,= 170 + 2 ANA OCEOBHOTO YPOBESA ‘11.},‘.

Noxazeu Temeps, 9T0 yuer KOHOUHHX Pasuepos Aapa yorpams-
er ocoGeEEocTs B fopuyne (I.3) mpm §= I. YpaBHeHHe, Ompeae-
IApmee SHEPrED ypopEel, mueer Bux /I3/:

I
W(‘;ﬂ{ﬂ bl gty (1.18)
Wey@ 1787 xeyap{EL
8zech %X=2x\R s A={1-¢¢ , K*%“"{ '
g= {- = \I‘?’{;? ’ W(ﬂ) - §ysxuua Jurrerepa. 3r0

ypaBHeHHEe OTHOCMTCA K NPOM3BOABHOMY YPOBED AMCKDETHOTO CHERT-
pa (c n0OHMM 3HAYSHMAMH J s & ¥ PI&BHOI'0 EBAETOBOTO UYMCHA
N ) ® Moryr 6uTh BCHOAB30BAHO NpPM YMCNEHEHX pacuyerax, OZHAKO
BCAEACTEME cBoell rpouMO3ZKOCTH OHO Man0 HArJAgAHO, YroOH ympoc-
THTDH nnrgaian, AONYCTHM, UTO pajuyc 00pe3aHHMA R ouens wax.
Torza B sazave noasaAeTcA "Gonbmol morapmdu™: '

A=tk >1 (1.19)

Xora opu f~10 ® napawerp /\ wmczemEo eme He O4eHB Be-
aex { A= 38,5), HO ANA NONYYEBHA KAWECTBEHHOM KADTHHH ABENE=-
HEA yposme# rakoe npuOnmzeBMe Aocrarouso. Mozcrasnas B [I1.I8)

acuunToTHKy Qysxuuu Jurrexepa mpy X~ O , MOXHO MOAYIHTSH

npoctHe $opuyau and sHepruE ypomHe# /IS/. ME orpaBERYMMcSH
3A6CH OCHOBHMM cocrommmeM 15 :

*) Bpavesus 2, , npupelieHENe B /8/, HECEONSKO 34BHUHH.
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' jc‘:'hhj , mpr  O0<j<4
El(ﬂ* : { (1.20;
a&ah&, npE 1-:7‘:}';

rge Y= wl i~ T xLI L . OtueTuM cuezyomes:
N

I) ® oGmacTE '1*-1
NDE YWOHBNCHNE § , W yX& NpK (4- 'f}"""' oy ameprun €,

ﬁucrpn crpemuresd E I

npakTEYeckr cosmazaer ¢ (I.8) u He 3aBucHT or obpesamus V(v):
2) TOYKa 7 = I He HBIAETCA 0COOEHHOCTHD QYHKOMH &, =
- &,6) 3
3) ¢ pocron ¥+ PHEPrEA &€, MOHOTOHHO NMajeer;
) Epurudecku#t sapan B mpuGauxemmu A>> 41  pasen:

o=+ f%, (I.2I)

Oruermi, 9TO OpH T"?c pupaxesne (1.20) nepecraer
GHTH onpaBennuMBHM. MOEHO mMOKasaTh, YTO HAa MAJNOM YYacTES

57= T‘._-T-uh-! BONU3H ‘z'.,._' EpHBaA &..(T) HIer 0YeHB Kpy-
TO H ONMCHBAETCA YPaBHEHHEM

&u+ ¢-%) :;i = -[\-[4 -,I}?ll-ﬁ__l (1.22)

(npm ;’1':':-3 f,;—f = J".-j Bupaxenua (1,.20) u (I.22) nnasHo
cuMBapTCA Mexny colofi). Hs (I1.22) Burexaer, 4ro mpu 7-»
yposers 1s Be crezercd K rpasmme § = -1, a EpYyTO mepecexaer
€€, YX0IA B HHEHHH KOHTHHyYM:

L) =-1+ ip‘::,, (-8) + - (1.28)
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To xe EM@OT MECTO M ANA OCTANBHHX YPOBHel AMCKDOTHOrO CHGETpa.
B mpuCamzenuu (I.I9) xpurudeckuft sapsn ans yposselk M3y, =
Q’ui]h& paBen:

?:_(ﬂ = '1 + "EZL—I_:' + O(A-I) {I .24}

(paanuune 3; ana 3 u P cocroAnanii, T.8., BABUCHMOCTE }'
or norapuiumdeckol npﬂnanunnnﬁ ? , NpOABNAGTCA B HEBWIIHCAH-

HHX 376Ch WIeHAX ~ A° ). TakuM 06pa3oM, ¢ POGTOM h 3HaJeHUA
1ﬂ HIYT BCe peEe; Ka4eCTBEEHHO 3TO COrIacyeTcHA C peaynpraTa-

MY YHCIEeHHHX pacdYeTOB.

1.4, OcraHoBMMCA eme HA BOMpOGE O pasMepax CBASAHHOTO
cocrosnus npr - Z. . lloka y< 1 , MOXEO MCHONB30BATH BON-

HOBHE (JyHKUMH AAA TOYEYHOrO KyIOHA:

G={ e {‘21-‘—”-&} Q u (:}}
Fa 2 {15 uO0 + i = o @}

(1.25)

8zecs X=2\r , = Vi-gd (smeprea & paerca Jopuyxoft

(I.I) )y S=n-\x| y V= ﬂn[;'. .lf H 45(3‘*?)1‘?—2

(uscno S npunumaer szavesmA: 0,1 2...} Yepes ‘ll':""(v-)
0603HaY0HH QYHKURE

&) st %. @
W 6 = \l o © L ®)

o0pasypEre OpTOHOPMUPOBAHHYD CHCTEMY.
Pemes.if ypaBHeHHA Jlupaxa B EYIOEOBCKOM mOXe Wx]=_%
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npeAcrasnery B3 Jopue (1.25) B paGore /I4/; BTH BHpazemmMs GO-
ned yEOGHH AAA BHUMCNEHME, Yeu OOHYHO NpPHBOZIMMHE B IHTEpATy-
p¢ C moMomsD BBEZGHHOTO BHEE YUCHa N fopuyny (I.I) mam

9HEEPTHE ypoBHell AMCKDeTHOr0 COEETpPAa MOXHO NepeNucarh B BHUAG:

&nj “\]‘1—%1 - (1.26)

- n-l=l
fo T T T
‘{h"'mislxl

1 '\-f'h ‘i'-"l““-j"'i

(¢ pocrom } N wonoromso yuensmaercs). Hemoasaya (1.25),
MOEHO BHUECIHMTE CpeAHuli paiuyc CBE3aHHOIO COCTOAHMA NPH

’{""—tt'l :

(-Zij “_i‘% [G -%)W “x] = Q’;xi;*?)a~1

(I.27)
B YacTHOCTH, ZNA ypoBEA 13

P Y
T = ﬂ.; { (0‘?7{.4)

B 97X QOpMyZAX BeIMWHEA ¢ BHDAHEHA B eNMHMUAX %ﬁ
= B86 @. B EepeaATHBUCTCHOH 0CIacTH <1

Gopuyna
(I.27) nepexojxr B u3BECTHOE BHpazZeHHE / Ta

= f-,f-(anz-e(m)} .
H3MEDeHMA pajuyca ¢

8jeck Comee moaxozamelt eamummeft
ABIAETCH, OYEBUMAHO, GOpDOBCKHH panuyc



= I7 =
o= Vg = 151 Yo ®

B KyZ0HOBCEOM NOG TOYEYHOrO BapsAa Ze B0 JPOBER AEy-
KDATHO BHDOXZEHH, 88 MCKIDIEHHEM COCTORHWE p X=-u
j=n-1 (1s , %py , 3dg = =.n), e mwropx
$=n-Ju|l=p o B H0TOMYy N=n . Jms #rmx cocrosmul

: £=.4_% T n {1+ 2dni7)
| . |

BuumcAeHAe < TDE ?'s- 1 cumsE0 yoxmoxEReTCH 9/, Tpe-

BeZeM MO3TOMY IKNG BHpaEeHMe AN T T0pE £=-1 , ?17‘

x=-1 3

- Y53 (1-035) (1.28)
2? (3+ 2?’-)

Cpenunti pagumyc Z mnpm &€=-1 ocraeTcd KOHEYHHM, T.E. CBA3aH~

S 705G 0
r

HOE COCTOAHME He AENOKANM3YeTcA mpE 2Z—» Ec » HECMOTpA Ha

T0, 4T0 3QPeKTHBRHAA BSHEPTHA E= -E-a—;_l - 0O « lprusso#
3T0r0 ABAAETCHA KYynoHOBCKMI Gaprep B afdeXTHMBHOM DOTEHUHMaNe
(I.I0). Ha puc. 4, BafTOM M3 paGoTH /9/, NMOKABAHO, KAK MEHAeT-
GA CpeAHuli pamuMyc OCHOBHOTO COCTOAHWA HDPH YrAYOAEeHHH YPOBHA
or £=1p0 £=-I, Ornersu, uro mpx -1 <& <O  pacuern
NPOBOAUNUCE B NPUONHESHUM M= '&'!i = G - YueroM EoHEY=-
HHX pasuepoB fiZipa 8Ta 4YacTh KpuBOH HECHOMBKO

*) Otuerit, 970 MeXAy TpeMs XapaKTeDHNMA ANMEAMM - GOPOBCKMM
DANHYCOM Q = "/me*  , KOMNTOHOBOKOM AAMHOH BONEH
sLeKkTpona X, = Mwc ¥ KRacCHYIECKNM DAAMYCOM SAEKTDOEA

1»‘—'1':.-_ - mueezcs coorTHomeHMe: Q: A :7Z = 1:d:al

A
(o= B
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nozeruaercs,”®) Ho KauecTBEHEO He MeEAeT CBOETrO BEAA.
AHanorMIHEHM oﬁpﬁaﬂu BEAYT celA M ApPYyrHe XApaKTepHCTHEH

CcBABANENX cooToAHuM, Banpuwep uarEETHEHM Momes?T. Mpu j-ﬂ-i

AnA ypoeEefi R3., ¥ NPy WarHETHHI MONEHT BNBKTPOHA pa-

BEH:
e+

ey = =557, flnp) = 2e-1 (L.29)

(B HepeNATHBMCTCKOM mpefiene &1 w [ 4 ). Bawermu,
qr0 AuHeHBaA sanﬂcnuaurh_r* or sHeprMM ypoBHa & Boolme xa-
paKTepHa ANA KYJAOHOBCKO# 3aauu ¢ TOUGUHHM 3apAAOM / ;4"! .,

3HadeHue '§=‘i AIBNASTCHA KDMTHYECKHMM INA YpoBHel h‘l-&
n RPy , ecan R=0 {[roueunstt xymou). Moarouy mp# BHYMCILE-
HUH tu B o6nacTH 7:-’1 HEOOXOAWMO YUMTHBATE KOHEYHHO pas-
uepy Aapa. Coorsercraymmue fopuyns Ans (« nonyuyens B paGore
J14/. My npurezen 3feck asanor Gopuyaw (1.28) - warHuTHHA
MOMEHT CBA3AHKOTO COCTOAHMA M3 B KpuTwdeckoh Touke 7= o °

2(Ys52-3) -
fos —5—(—5%73) o (z=-1) (1.30)

Ha prc. 5 mocrpoesa 3aBHCMMOCTSH r-t. OT DHEpPIEM JDOBHA
& anA cocroanuit s ® 2py, +-EMEDLIX HaWMEHbIME SHAYBHMA
-

Crenaeu eme saueyaHMe OTHOCHTENBHO "cayyalHoro" BHpOXZe-

BUA, XAPAKTEPHOro ANA KYNOHOBCKOrO moxd. [pu f,-:'i COCTOAHNA

*) Tak, Ha Kpab HMEHero KoHTHHYYMa ( & = =I) maxomuu ¢ no-
womsw (I1.28): ¥ =0,I3 n 0,3 s % =1 {r.e. npn
R=o0 ) H 7:':= 1,25 | ?_":’.‘10? ). B npuGnuxenmm
A>»1  wween: T=0,130 +0Y3 (%»)’*.,_ -

= 0330 048 () .. ’
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N3y, m MNPy mueor opmraroByo aseprun (@ BoOGme, BHEPrHHA
ypoBHell He BsaBuCcHT OT B8HAKA X , T,.,8, 0T YeTHOCTH). [IpH
3TOM, pasywmeeTcA, APyrMe XapaKTepUCTMRKM 3TKX cocrofsuil (Ha=—

npEMep 2 ' [ ) pasnmvawrca -cM. Gopuymu (I1.27),({I1.29).
Mpu ‘1':-1 PcnyvailHoe™ BHpOXZEeHHME ABTOMATHYECEN CHHMAETCA:

HanpeEMep, YPOBEHB ﬂsh IeXUT BHUE, YeM ihr « B artou npo-
ABIAeTCA TOT JAaRT, YTO HpH ?vi NPHELMIHATEHO 'HEO GXOMMMO

BBOZANTH 0GpesaHné KYyNOHOBCKOTO NOTeHOMANa B OCNACTH MAmuX % ,
B cuny wero moremmuaz V(2) , sxozmmui B ypasseswe Jupaxa,

npk T <R Beerza ormmuaerTcs or "gMcroro" KyMOHA.

2. BosuymerWe HENpPEPHWBHOIO CHEKTpa OIXM3KMM JDPOBHEM.

Las nOHMMAHMA CHTYaUWM, BOsHukavme# mpy Z > 2.: , HEOO-
XOJAHMMO MpeABADMTENBHO BHACHHTE, 4YTO0 NDOMCAXOAMT C BONHOBHMH
QYBKURAMM CHONOMEOrO CNEKTPa NPH NMPUONHEEHMH K HeMy AMCKPETHOIO
YpOBHA. 3TOT BOMpPOC NpeACTaBIAET MHTEpDEC M AAA pAja 3ajad .
Anepuolft fuauxn. Bnepsue OH paccuarpuBancA SenproBRYeM W Paldu-

HOBHYEM /15/ NpYMEeBATENBHO K BHDOXAEeHHOMY (Qepum-rasy, 3aTeM

Tanumkuu @ Yensuosun /16/ npu BuuMCHeHuN BepOATHOCTH mampn—
TOHHOTO pacnaja, & B MOcNeZlHee BpeMdA JeTanbHO M3Yy4YeH B pado-

vax 717,18/ .
Nycrs [ (x) - BomHomas QyHKuMA HenpepuBHOTO CmeKTpa,

HOpuMpoBaHHas Ba O(k-K)

ko = F snGeaey) (2.1)

rae 5=3f'¢] - (fasa pacceduua. OGosHaguu depe3 U BenWuMHY,
onpeAenAmIYD IIyOuHy NOTeEnuanbHON AMH (HampuMep Y=-— V(o) )
B ONyCTAM, 4TO nNpe V=Y, B AMEG BO3HAKAET OdYepelHO# ypo-
BOHB. BanmMCHBAA COOTHONEHME NOMHOTH AN U<V, W v'>u,



"m-

£ 1010 « Jle (o em) = 36

e

Mq{fﬂ‘.l}t’ * Ij.gi,(t, L(@- =50G-y)

BuuxTad @AHO PaBeRsTRO M3 ZPyroro E DOJOXMB Apong 2ToTD n? '
HAXOAMM (1-* @) 5

(&= S e Uil = 16y mepl*] (2.2)

TAe L = BOAHOBGA QYENUMA YPOBES B MOMOHET €I'0 BO3HHKHOBEHHH
{ v=v% ).

Cnexyer pasnmyark 2 GAy49afd B SABUCHMOCTE 0T NOBENOHMA
noremmmaza V@) nps 2-+ee , Ecmx £=0 @ V@)<©O
npa Gombmux % (cayualt npursmenwa), win me smax V(\) mpo-
W3BONEH, HO f:: V@) =0 | 0 mpoMCXOAMT AENOKANMBAMHA

soxEOBOH JymKnuu cBAsamEoro cocrommka: J,(1) ~ VIX g ; .
A+0 ppg v->Y, , B 3TOM CAyYae CBA3AHHOE COCTOAHME "pa3~
6yxaer" H i{t) B MOMGHT BOBEMKHOBEHNA YPOBHA He MOEeT GHTB
HOpMMpOBaHa Ha exmEMuy (B oumucnme (2.3) ). 3a paceuﬂrpﬂﬁnau
3T0I0 CIYYad MH OTCHIaEM E /17, 18/,

C ZApyroff cTOpOHH, €CHH VﬁJ o6napaeT HA 08CKOHEYHOCTH
GapbepoM THNA KYNOHOBGKOr'0 (& Takxe npH {»1 » KOTZla mieer-
CA meHTpoGexHuit Gaprep), T0 tﬁyumiua L(‘;} npy U=,
GHCTPO yOHBaeT Opd %-ree , M NOTOMY ANA HEe COXPAHAETCHA
O0HYHAA HOPMMPOBKA JMCKPOTHOP® OROKTPas

s )
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(cM. puc.6, a ¥ 6). W3 cpameenma fopuyn (2.2) ® (2.3} BHAEO,
qro npH 'l'F‘< Vo P HenpepHBHOM CHEKTpe yEo kaKk OH "cuzamr"
OfHA UACTHNA, MpUIeM MAOTHOCTH Bosuymenua Pyakmutt 1. ()
MMEeT TY Ee MPOCTPAHCTBEHHYD NOKANM3anML, 9T0 A JyREUAA
yposea }.(x) . B mupoxo#t oGnacts % CHpaBeANMBO COOTHOmE-

HHEZ

@ =A@ L&) (pe <2, )(2.8)

rae A(k) - usoxurens, pesko ueHsmmulicA B o6nacTH uanux K .

Ha roumnnekcHoMH K = NIOCKOCTH CBASAHHOMY JPOBHD mpE V>,
OTBEYaeT MNOAKC S~ uaTpuud k=ix | gexamuM BE MHEuMOMR
ocH. Illpg U <Y, 3ITOT MONKC YXOAZUT B HUEHDD MONYNAOCKOGTSH,

npespamaAck B napy OpeAT-BHTHEDPOBCKMX MOADCOB: K=k, =iy .
Oyekmua  A(K)  mmeer mua:

*ﬁk e :
- E= = 2.5
A CTARRA ' il

Ak) =

COOTBETC TBYDUME nopeuﬁ,smﬁ Gopue nuEum. Tarwu 0Gpa3oM, BO3=
uymeaue GyHEOul L(ﬂ cocpefoTodyeHo B yakoft mosmoce sHep-
ruit B6amsy pesoHaHca. [Ipy npousBoabHO BaATON SHepruu £
QyHRDIUY L{ﬂ 9KCMOHEHIMANbHO BaTYXaDT BrayOs Gaphepa,
ONEAKO B Y3KOM 0GAACTH IE—E_} ~ Y OEE HMEep? BHA,
noxoxzult Ha Z{B(r_) (r.e. MPOMCXOAMT pPe3KOe JCHAEHHE BEpPOAT=
HOCTH NpeCHBaHuA .qaumﬁ,ﬂ BEYTPH AuH). TloKa ypOBeHB pealb-
Hull, €ro BumAiMe Ba QYHKUM EEnpepHBHOTO CNMEKTPA MPAKTH-



o P

wecxE oxoyzcrEyer.®) _
Mpr &>»Y  (ysemlif pesomanc) EMeou:

A 5
Ea@.}ag - L ig_i.]u% A (2.6)

9T0 MpEAAeT KONEUeCTBeHHMH CMHCA yTBEDEAEHUD 06 SKBHBANGHTHOH
SaMeEe BCEro HeNpepHBHOrO CNEKTPa HA OAEY U&CTANY © BOAHOBOM

fyaxaued 1,(1.) . Pasyweercs, Takad 3aMeHa MMEOT CMHOA, THIB
noga |v-u|<«< 8, .

B pexarusucTexolf ajiave CHIBHOE BOSMYLOHHe BOINHOBHX JyHK-
nrf CNAORHOTO CMEETpa BOBEMEAET, OONM DHOPTMA YpOBHE & mpE-
GauxaercAd K TPAHENe HAMXHEro KOHTHEyyua (mpm 2rToM 2pfeETmBHAR
sgeprea E = 3 (¢%4) = O | Noxaxem, 9ro SjjerTEBEHA mo-
vemmma U®) npr £-+-1  Boernma cozepmur Gapsep. Ecum

V&) cmazaer Ba GocKOEEWHOCTE CTeneHHHM 06pa3OM: \r'ar-ff"'
(oxyuait nprrazerrf), ro 3 (I.8) mpg & = -I EaxommM

%) 3r0 yrBepXZieEMe HO OTHOCMTCH E CNydyap {=0 Anfl GaprepoB
C KOHEeYHOHM MPOHMOEEeUOCTHD OpE K-—+O , KOTZA& I,(r.} ze-
moxanuayercA. B srou cnyvae xKapTHRA HECKONBKO HHAA:
EpoMe moamca K=iax » B OKpecTBEOCTE K= 0 mueercA
eme OfMH mMOADC K =iz’ , OTBeuapmuit BUPTYaNBEOMY

ypoBED. [IpE yuMeHBmEHMM U BTH MOJANCA CTANKMBADTCH 119/
¥ yxozar ¢ uEmMoM ocm, a Ak) mHueer BHA:
€ x it
7 [ (k2)s §tet] 5 &
nepexoas B (2.5) zums npu K.>>X . OfHaxo 9TE yCIOX-

HEEHA HMMEDT MEeCTO IHES B 0YeHh Y3Ko# OGNACTH HIMEHEHER
V' p6ames 1=, (om.moApoGHee padors /I7-19/ ).

Al) =
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' U/ B
UG (:: { (4 ) Wpe 1sn< 2.7
sy P/it" , e R32

rae j!-'- (ﬂf-* g;—"-}')t-'.’; opg h> 2L | Or¢opa cmeayer, 4TO
BONHOBaA §yHKNMA YPOBHA OCTEETCHA KBAJPATHYHO MHTErpupyesoM
HA KpaD EMEHEro KOHTWHEyyMa, a aaa A(x) onpaBeanmea dopwyna
{2.5). :

Snayesme Qdaxropmsamum (2.4) AnA sazav suepEod fusuxm co-
CTOMT B CyUECTBOHHOM YNPOMEGERMM WATDHYHHX BSUeMeHTOB. Hanpmuep:

(f. V1) = {a@ ., (2.8)

B T.A. 370 NpeAcCTamNIeHMe GEBBBJIGGBI‘IPB_BBEEEHED YAOOHEM AN
sazjad¥ 0 ABYX B3aMMojlefcTBynmMX 4YacTHOAX B NOTeHOHAIBHOHM Aue
(ana Toro cayuas, KOPja MMeeTCA YPOEReHh OZiHOYACTHYHOM sazaum
¢ sEeprmell, Gamsxolf & Eyan). C nowomsp {2.4j HHTErpalbEOe

YpaBHeHMe ANA aunIMTYAH pacCefAHHA CBOAMTCA K anreCpaMvyecKoOMY,
4TO NO3BONAET NONYYHTH DEHEHMNe /20/ . ®akropusanes (2.4) woxer
OHTh NONE3HA TAaKXe NPH NpHGIMXeHHOM DOmEHEM 33/la4E Tpex Tel.,

8. PoxjeHme MOSHTDOHOB H MONADHSANKA BAKYyMa MpDE 2>Z.

Teneps M MOXeM nepeliT E oGCyXZeHED ABNGHHN, NPORCXOZA-
mex B "kprEdecEoM rouke® Z=Z_,

8.1. Paszoxmu onmeparop moaA P(x) mo TOUHHM PemeHHAM
ypapHenua Jlapaka B KyNOEOBCEOM NMOXe AZpa 2 :

: ; -igt . i
( £ 2 ah (2 = gfﬂ — ift
b ) WE) e z’i h&e (8.1)
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rge ( + ) ® ( - ) 03BavaLT CcYuMH MO SNEKTPOHEHU H MO MOBMTPOH-
HHM COCTOAHMAM. PasjieneHwe Ea (+j # {-) cOCTOAHHA B CHABHOM
moxe, EOrAa MMEDTCA INYOOKMe ypoBHM, Tpedyer noAcHeHmH. Bynew
aZpaGaTEYecEM yBeAHIMBATH 3apAx mupa X , BawiHaR ¢ Z =0
(korpa eme HeT CBASAHHHX COCTOAHMH).

Moxso moxasars /15/, wro ¢ pocro Z ypoBHE BOSEEKADT
TOABKO WS BEDXHETO KOHTMHYYMa M Jiajiee MOHOTOHHO QfNyCKaDnTCA.
NoavepkHeM, 9TO 9T0 CBOKCTBO XapaKTepHO EMGEHO AJA YpaBHEHUA
Iwpaka, 8 B APYTMX CAydafX 3T0 yEe He !ax.“)

Taxuu o6paszou, (+) B (3.I) o3HavaeT cyuuy no BceM COCTOA-
HEAM JUcKpeTHOro cmekrpa -1< €< 1 u uaverpan no Bepxmemy
korTmEYyyMy £>41 , a (=) osHavaeTr MHTerpanl mMoO HMEHEMY KOH-

THHYYMY £ <-1 .
PaccuorTpus reisendeprosckull omepaTop TOKA:

juo = - § [P0y 90) (3.2)

rie -€ - 3apAjl 3AeKTpoHa., CpelBee 3HAUGHHE jq B npoua-
BONBHOM COCTOAEMM P  ompejiensier MAOTHOCTH sapaza:

¥) , ;
Hanpuuep, AnA ypasHeHus Kneifina-I'opmosa ¢ xoporkozeiicTByn=-

. BAM MOTEHOMANOM YPOBHH BO3HMKAKT HAK H3 BEpXHETD, TaK H
¥3 HMEHEI'0 KOHTHHYYMA M 3aTeM CTANKMBALTCA APYTr ¢ APYIoM
/21,22/. NpaBuno orGopa §mauueckux pemeHu#t cocToMT B
roM /23/, uTo clepyer OTGPOCHTH BCE peleHHd, BO3HMKAKUIUE
¥3 COCTOAHME ¢ oTpuuarenbHoll ameprmell npu apmadaTHISCKOM
BRAOYEHUM NonA (T.e. OTOPOCHTH BCE YPOBHM, MAyuMe M3
HHXHETO KOHTHHEYYyMA).



p@) = <Pl ®> =

=_e§ N, lo@* & e 2_, N 1¢@)|* «

e L3 P fEro)
+ 9 1 E:‘ l‘*"({jl pax "I" % } (B.E)
rae N, 8 N. - qucza sanomsenus smexrpommsx ® mosmrpommx

cocrofEuil. Tocnenuuit gner B {3.3) npeacramufer codolt nmor-
HOCTH 3apAfla BaKyyMa:

0. =g S gl -3 ¢, @)
(8.4)

llpy @ToM WH HaswBaeu Bakyywou cocrosuue ¢ N_=Ny=0
9To npE 2 <%, ouesuaHO. 3T0 onpefedeRme YAOOHO COXDAHHETH
wnpe Z>Z_ ., Jlna ¢c30004HOR waCTHUH MNOTEOCTH i'~|-'£(=..-i")l1
He 3aBHCHT OT 3HAKA SHEDTEE & E NMOTOMY ?.,,:,b(fl =0 _B
mone agpa Z ucuesaer cuuuerpus wexwy §. m t., . Bosmman-
moe mpu srou moxaxemme |,G)°— ¢, )"  onpenexser muo=-

HOCTH 3apAjia, MEAYIEPOBAHHOrO B BaKyywe. ECIH mojicTraBurs B
(3.4) TOYHHE KyNOHOBCEME Liwaminu B TMPOMSBECTH CYMMEDOBaHEE, TO
MOXHO, B NDHHOMMNE, BHYACIHUTE OONAPH3AOHD BAKYyM& B CAIBHOM
KyNOBOBCKOM Noje, OfE2KC 9TH BHUHCNEGHHA OKA3HBaNICH 4pessuyali-
HO IPOMOBIKMMH fz“-’_ lp= ‘5 = 2ot << 4 dopuyaa (B.#j NpEEO-
IMT K H3BECTHOMY DOTeHOMaly Onurra fE,ESf:
b =p2
¢y = Ze { & + %IS,““‘F s E{—— { =

-1%

ﬁ[é E
- 3_:..{1" etV T

1 - 3 0y , t<<d
3 (8.5)
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B oczacry 7> hjh.=4  rnoampmsanms Baxyywa zaer

azcnusnnﬁnanau NAIYD NONPABKY K EyIOHOBCEOMY HOTOHIEANY

2‘/-; , 8 MpE 2-0 orEuoHeEme 0T saxoma Kynoma pacrer Xo-
rapEduEYeCER (i CTAHOBMTCH CYNECYBEEHHEM NDH “:'.-E"IB?}.
YraxeM eme Ba HefaBHDD pacdory Merzaza /26/ , B XoTopolt paccuar-
pHBaeTCH NONADHS&NEA BAKyyMA, BHSBAEHAR TOUEUHHM BapAZON ©

2> 137, B aroft paGore 00CYXZaDTCA TakEe NPRHIAINSIEHES
BOMPOCH EBRHTOBOM SIEXTPOAMESMPEH, CBABAHHHe ¢ MpoGIeMo#
"Eyne-sapana®.

8.2. OGparsMcs Teneph K CHTYaUMM, POSHEEaDmelt, xorza sa-
PEA AZpa Z NPOXOAET 1&;:53 EpPHTHUIECEDS® 3HAYGHHE e (3 mame—
Helimeu E3NOXeHEN MH CIOyer padore /27/ ). Opu aroM cnaa::naﬁ-
ED, UT0 EKYIOHOBCEHE DOTEHINAN Va- V;_ CTaHOBETCH OTpaHEYEE~
HEM B OGzacTH 2< K~10¢ (peansHue SHAWEHME PAZEYCOB TAEENHX
f7iep). Tag@e BEEYSHEW Napauwerpa o0pesaHmd R NpEBOAHAT E TOMY,
€T0 JpoBEE £, HOAXOAAT E HAXEEMY EOHTHEYYMY HNO-OZAMHOYES. DTO
TOSBOASST OrPRENUMTECH PACCUOTPEHMEM IEUB TOTO COCTOAHMA AHC—
EpDeTHOI'D CHEeKTpa, AJAA KOTOPOr'0 BOSHMEAGT KDHTHYECKAH CHTyAHNH.
JlonycTHM ANA NPOCTOTH, UYTO 270 - YpOBEHS {s . lpw Z=Z
PesKHE WSWeHOHES WCTHTHBADT TOSKQ BOAEOBHE Iy HKTHE ¢ @)
¢ pHeprEew & , OausEolf x -I, a miexEEHO:

I) mpr Z<Z 3 cyuue {+j COZEPEETCE CAATAASMOB l'ﬂ&ll".
orseqammee ypossn 14 , a mpm Z>Z, om0 mouesser W moaEo-
ro Ea0opa OZAHOYSCTHUEEX COCTOHEMM;

2) savo mpm, ¥>Z {yHEUMM mexEero momTMEyyMA O

,j =1/2, & = -1 BCTETHBAYT CHIBHOE BOBMYmEHWe {pesKo. NMOK-
pacrape mpy t~1 ):

4O = 46920, 26 = g0+ (S0F (.6



*ﬁ-

e K=Ve-1 , A(K) mweor mux {2.5), 8 9. u f -
pemesun ypasmoEms Jupaxa mp Z=2, , g=-{ {cw. gopuy-
ay (1.14) ); -

8) AnA Beex OCTANBHMX COCTOREMR Toyra Z =Zc HEYOM HO
TpENevarTenbsa, ¥ OBH mapT B 9.,  §0H, naaBAo MemApmEACA ¢

2,

Pesyabrupypmee wsueHenwe §,, ~ OPH Hepexope 4epes °
Z=32.  pasHo:

AR (D = -2 {S’g () « id-"- A ?:(""]} ==2e 0.(x) .
{8.7)
(MBOXMTENF 2 yUMTHBAGT ABYKPATHO® BHDOXJEEMS MO NDPOEKIME CHH-
g8 ).
mpg Z>Z. saxyym CTEHOBUTCH 38PAKEHEHM. Cywuapeuil sa-
pAA Bakyyua pased -2e , T.K. Ig,_(:‘_i da =1 . Ecim npx
2<2Z, u4 muenu HesapAEesENA ;am: (r.e. ronoe Aapo, y ko=
TOPOro ypoBEHB 15 me Gum samAr SNeKTPOHAME), TO WpE AoOazle—
HE# HECKOIBKMX NPOTOHOB NpOESOAZET CNOHTAaHEDE MCIYCEaHNE ABJX
NOSHETPOHDB, 8 BAEYyM NPEOCPETET ABE €AMHENH OYDHIATEIBHOTD 38—
paza. Nmotsocrs — 2@ Q.(t)  coorsercrsyer mpogoxsesun K-

OGONOYKYM B CBEDXKPETHUSCKOM BTOME,

Bo made=maEme Hezopasyuesmit cuenyeTr oTWeTMTH, 9TO BONHO-
sue Jysrnme () ¢ £<-41 caum no ceGe Ee onmcHBADY

PusHyeoxwe COCTORHEA, 8 OTHOCATCA E HEHaOIDAAGMOMY AMpPAKOBCKO=
¥y "domy". OpHaKO 2TE COCTOAEEA HENALSA MPOCTO 0TOPOCHTH, TAK
K&K [pPE 9TOM Hapymunach OH MONEOTAE CHCTEMH COOCTBEHHHX (yHR-
it raumasrosmasa H= IF *Pmt \ . Pusmieckuil cuHcH
MNGET OTCYTCTBME YaOTMIH (ZNDKA) B EHXHEM XOHTHHYYME 1/ . Mo
9TMX gooGpaEenuil ACHO, NOYEMY ANA Pean>HOT0 DOEJGHKA NOSHTPO-
B8 npy CHepXEPUTHUGCEGM £ >3,  HeoOXOAMNO, WTOCH rpammmy
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£ = -1 nepeceran EMeHHO HeB3anonHeHHEHE YpPOBEHS.
loporosoe NOBeAGEAe BEpPOATHOCTE POXAGHHA NO3MTPOEOER

onpejlengercA 6aprepod B 5DHeRTEBHOM MOTeHOMAZe U®) . Bad gy-
zomoBcEoTO moma  W(x) =- 'f/-; sror Gapeep mueer BEZ (I.IO0),
T.8., COASPEET OTTAIKEBATENBHHN EynomoBOxud "xBOoCT" mpE 2-+eo.

wr

flosToHy ¢ TOYHOCTHD A0 NPEXIKCIOHEEETH BEPOATHOCT: J coBmaza—

er ¢ MPOHMIAEMOCTHD KYIOHOBCKOTO 6apsepa  &Xp (- .'1_!3-) :
Korma (2-2)<« Z , T0 mpaKTMYecXH BCe NMO3MTPOHH BENETan? C

ozEoll ¥ ro#f me smeprued &g :

£ =1+ pG3-) + O(G5) (3.8)

Kospdenmens f- ONpeAslfeT HAKAOH YDOBHA, BXOAANETQ B HiE-
ERd KOETHEYyM. B mpudmuzemmm A >> 4 mueeM: P= S/ i

¢u.(1.28). Uncnesmult pacuer P 1A peanbEHX SuauenuMii PazMycoB
R ow. 3 pagore /10/ | oxomvarensmas fopuyna muee? BMA /22/,

W= T et {-3*«[;21 il zr@g (3.9)

BEPBHTHQBIB POXEIEHEA NO3MTPOHOB BhpaEeHa 23JeCh B €IMHMOAX

"‘:"'I/t ~  10%gex."t, Ormocurenso mpensxcnoesuuarBHEOTO
MHOEHMTENA ‘ﬂ., CM. OGCYyEneHKe B KOHNe pasjena. Aad Zc = I70
soapgummers €= 1,7, omkysa cmeayer, uro mpu 2= Z.+4
axcnomesra B (3.9) mMeer Bemuumsy mopaaxa I10~10,

| OruerEM Taxme, uTo B TOT MoweHTg ( Z = IBS), worza K rpa-
gEne £ = -I MoAXOAMT ypoBeH: g—f"&. , mepsuht yposess 1%
yrayGafetcA B EMEHEE KOHTMHYYM Ha BeImuuuy ~ mc® | cpaBHHMYD
¢ sucorolt Gapsepa B U(2) ..Mpu arou seposrsocTs %W mepecraer
OHTP BECNOHEHOMANBHO ManoH.

Brex, npr Z>2Z_ B murerpale or MAOTHOGCTH BApAia N0 CHIOW-
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Houy cnekrpy &< - I BosHMKaeT AOMONEMTENBHEOE DE30HEHCHOS
cnaraeuoe, NOKAanM3auMA KOTODPOro B NPOCTPAHOTEE CAEZYyeT NAOTHO=

cru sapaAja ypoEA . (x) B xpmruveckodl roure. Bor sra zomoz-
HETENbHAA MAOTHOCTH 3apfAfla BAKYYMA M COOTBETCTBEYeT (mocie me-
PEHOPDMMPOBKM) IBYM CBASAHEHM 3N6KTDOHAM,

Jlo cHX MOp MH pPacCMATDHWBAAM roJNHe Anpa. Ecaw Xe ypoBeHS
'{-5 SaHAT 3MEKTPOHAMM, TO HEKAKMX BHIMMHX 3D(exToR npe nepe-
xome wepes 2=%. He BO3HMKAaeT. DUIEKTPOHHOE OGIAKO, HOCYHee
sapag -~2e , npu < Z. 006pasoBaHO ABYMA BAEKTDOHAME
nucEperHoM yposse 13 , a npu #>Z. - posuymenmen @yﬂnﬁn-
¢t HMXHero KOHTMHyYMA BOIMSH 3HEpPTHH £=-&, y ABARDmelcA |
NpojioNXeHUeM BTOI'0 YPOEHA B BaKpHTHUECKYD o0nacTs (cu. fepuynu
(I.28) u (3.8) ). Xora Qopuannmo K - o6oaoura npe 353.":
Heyesaer (M3 OHOYACTEUHWX pemeHull ypaBHeHRA Jlupaka), HO ee
poas GepeT HAa ceGA cnaowsOM -cnexTp. Noarouy, HanpeuMep, aIeK-
TPOHH BHEWAMX OGOZOYEK ATOMA RaKMX-NKGO MsueHeRuld B TOowRe Z_
B 3TOM cAy4ae He 3aMmedawr. CpolicTsa BHEmEEX 0GONOYEE ATOMA
(onpegenAvune, B YACTHOCTH, MEE/eNeEeBCKYD NEPHOAMIHOCTE XHMH-
Yeckux C¢BoficTB) 3aKOHOMEPHO NPOAOAXEDTCH B SAKPHTHYECKYD 0C=-

 H80TH.
O6maxo Baxyyusoro sapaia S.(¥) ABIAETCA HOCKOABKO EEO=
OuyEuM OOBeETOM. [lpexze Bcero Q. (z)—=O OpE === ,

r.e. nuoTHOGTH §.(¥) ' 7oxanusosasa B mpocrpamcTse. OZEAKO
Q) mpw Z>7, He coBnajaer ¢ KBaZpaToM KaEOH-1uG0 OAHO-
qacTHyHOM QyHKIMM AMCKDETHOr0 CnNeKTpa, & B COOTBETCTBHRH C {E.#j
pasuasaHa no KOHETHHyyMy. Ipasia, mpe 2 - 2. noxoca sEep-
ruf B HUXHEM KOHTHHyyue, Aapvuux Bknag (. () , mopmura Y ,
T.e., SKCMOHEeHOWalbHO Mana,. Jlanee, CBEPXKPHTHYECKHH aroM ¢ Ba-

‘kyyumot K~ oGomouxoll Aonzer AaBaTh yaKuM PesOHAHC MpH pac-
CeRHuH MOSKTPOHOB. HAINAAEO STO MOXHO ONMGATS TaK: BHemwmEml
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NOBHTDOH NMPOHMKAET CKBOSH KyRNOHOBCKMH Gapsep W GosHSNydYarenb-
EO BHERTRABDYET ¢ OAHMM M3 SHEKTPOHOB, CUAANMX Ha "ypomme" 4
B pezyasraTe BOSHEKEeT MeracTaduibHad cHoTewma ¢ IHpEOH ma K--
ofonoyke, KOTOpas B8a Bpeus t~ t/r CMOHTAHHO DOEZiaeT mO3m—
TPOH ¥ BO3SBpamaeTCA B MCXOAHOE COGTOAHME. JTOT MPOUECC AHANO-
TEYeH BOBOYEACHED aToMa JOTOHOM C MOCABAYLEMM CNOHTAHHHM M3Ny-
derneM Jorosa Toil-Xe 4acToTH (B npelesax HHDHHH NMHME ) ).

CymecTBesHuM ANA BCEro paccuorTpeHua Asnserca Tor daxr,
YTO MH HueeM Aeno ¢ JfepuuonHaMu M geficrsyer npuauMn [aynu. Jle:-
ENe 3apAEenHde 0030HH, ©€CAM OH TAKOBHE CywWecTBOBaA¥ B NpHDOZE,
MOTZK OH mpy - 3, mtprjaimuu POXAATECA B JNNOOM YHCIE H
SAOHpAaRMpPOBATE BECH H3GHTOK 2~2. , 9ror ponpoc Gl mospol-
HO panéu-arpen A.B.Murzanou /23/ . J1A 9NeKTpOHOB Ee, BCIeACTBHE
npmenuna llaynm, WueerTcA TONBKO 2 Mecra Ha K -oGomouxe. [oaro-
MY Y9eT MHOTO4YacTHUYHHX 5PfeKT0oB He mMpWBEeleT K KaYeCTBEHEHM W3-
MOHOEHAM BCeHl KapTHHH, & MOEET IAUbL M3MERMTD 2L, Ha BENMIMHY
~dZ 2l .

8.3. B cnpaBeznMBoCTE M3NOEeHHOA BHEE KapTMHH MOXHO yGe-
AMTECR TAKEe, paccMoTpes npepeasmudt caywat K—= O , xorza
BunonEdercA yenosue (L.I9). Takoe nmpuCnumerme OyJeM HAa3HBATH
Horape@uuuecKnM. B aToM cayuae pemense 3afiaum MOEHO MOAYUMTH
B aApHoM muze /22/ y HCNONBESYA ypaBHenue (I.22), onpezenavmee
XOA ypOBEA B OKpecrHocT & = -I. OGosmawmu yepes §(€)
fysrnun, croAmym B (I1.22) cmesa:

fe)=f,-if == [bX + pCE) + %1 (3.10)
» A=fd-2*
( t@ = (ﬂ/rfﬂ = norapuduuyeckan npousBoAHARA - iy Bx-

nER),
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Iﬁtmn paBeHCTBO (--- <y« =0
. i
Im"{"(‘a‘} = g_a' i g_"f-ﬂ:.ﬂrg ’
BaxXomum: -

: h[nw:lﬂa-:i .

o
L6 = {%[JL(NEE{; )-14] . M £<-4,  (3.ID)

Orcuopa cnepyer, 4T0 rouxka £ = =1 ABaAercA ocofoM anm QyHKuuE

f&ﬁ . 3aMeTHM, 4YTO 9Ta O0COCEHHOCTH CBA3aHa He ¢ ofpameHMeM B
GBCKOHEYHOCTH caMol QyHKOMM MIAM €€ NPOM3BOAHHX *J, 8 ¢ noABne-
Huew wiuuoll wacru f, Ha paspese -=~<e<-1, Mpu €£—-1
MMeeM:

_ -3 g
f©=3 (’H %"L T Re X)), xmdee

{1(5} =X exp {*JT\ITTJ } 8 (-x) (3.12)

v.e. rouxa & = -1 - cymecrseHHasm ocoSemnocTs AnR  1(¢)
(n03TOMy, B UACTHOGTH, PAA AIA T, 1O CTeneHAM x=1+g -
He CcxonAmmiicA, & TONBKO acuMuMnTOTHYecKuil, B YeM MORHO YOeAMTBCA
H HemocpeACTEEeHHO / 22!)_

JYuurusan pasnoxenws (8.12), pemuu ypamsenuwe (I1.22) ans
aHepruu ypossd. [lpn 7'-27: 9HEpTHA E=’-(§) onpenenfiercA
dopuynok (I1.23). lpm '?;?L 3ueprud & CTAHOBHTCA KOMNIEKC=

HOM, T.€. CBASAHHOE COCTOAHMe NpEBpalasTCAd B KBASACTALHOHAPHOE.

%) Jerko BHAETH, 4TO f(-I) =0 ¥ 4Yro BCEe NPOM3BOAHHE
ﬁl—ei" B royxe & = =] gymecTBYDT ¥ KOHEYHH.
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Nomaras E£=-(e.-i%) , e &>4 , mxozmu us {I.22)
® (3,I2):

£=1+ P(i—rf") Vosaw. % B ]‘,a’:{-&% E {é.IBJ

3 . e '

Cnexyer mOAYEpKEYTh, 4UTO BHpaxeEMs (3.I8) MOERO paccuMaTpPHBATE
EGE pemeHHe TOYHOTO ypaEEenwA (I1.I8) B morapuumdeckou mpUOHR-
XeHHH A4 . TaruM 00pasoM, CBASAHHOE COCTOAHME .’l* MMEET
a8HAIMTHYECKOE NMPOAONXEHHE B 3aKPHTHYSCKYD 00NacTh ? }}'ﬁ .
Hu cxyzur nonnc g-uarpnmu NnpH KOMNJeECHOH 3HeprHE

== (E,-—i%} ', OTBevapmui BHNEeTy moaurpoHa (zuA HEPEIUIEI

K MOSHTPOHHHM DemeHMAM HYXHO M3UGHHTh 3HBK & B ypaBHeHuu Jlu-
paka, OOCIe 9YEero moAydYaeM NOANC B TOgKe & -1 }i s 7.0, B
fuauveckoll o6nacTH MOBMTPOHEHX cocrofHui). BepoATHOCTH CNOHTAH-
HOTO POXAEHHA NOSHEPOHOB W= Tr SKCOOHEHUMANBHO MANA HA MO-
pore 1-'-5‘ « B8 (8.II) memocpencTBeHHO nnnﬁu, 4T0 pPOXNEHME
HOSHTPOHOB SBIAGTCA MOPOTOBHM 3JexrOM M HacTymaer AMmS = MPX
'}51 * ;
Sopuyna (8.I8) aam Y mozHoctsD corzacyercs ¢ (8.9). Uro
X6 Kacaercd EXOAMNAX B HEe MapaMerpoB, TO HyXHO 2aMeTHTH, 4TO
P k & omnsEo samucAr or panmyca ofpesamma W . B peanspmof
00naCTH rn:eguz'anep Ra 10g A~38,5 & norapuguEIecKoe
npeOAMEeHNE KOAMYECTBEHEO eme He 04eHh T0YHO. [loeTouy AZA onpe~
HeleBrA BeNHUMH P "RA HyXHO npuGeratsh K YMCHeHHEM pacueran
(sHaverRA P ‘npHBeZieEH B padore ;‘IU!’ B S {22,2‘?/)_ B ro
X6 BpeNd NDEAOKCNOHEHT Y, MuMeeT EOMeuny# mpeiel NpE R+o
B ¢1aGo 3aBKCKT OT R .
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lorapuduuyeckoe mpuGam=cHue YAOOHO TeM, 4TD HOSBOIAET Hal-
TH ABHYD QODMyNYy ZANA SHEDPIHM YPOBHA & H HCCIEAOBATH SHANHMTH~

YeCKHe CBollcTBa BSaBUCHMMOCTE & = E(ﬁ) B KpETHUECEOR TOuEe
§=3c - B peambHoM cayuae ycuosue ,A‘*‘?’i BHNIONEAGTCH C
HAaTAXKON, ® mosroMy HEOGXOIMMO BEDHYTHCH K TOUHOMY YpaBHEHHD
(I.I8). Bto ypaBEeEHMe, BBUAY GBOE#l I'pPOMO3AKOCTH, ACCTYNHO JHEB
YHCNEGHHHM pacuerau. O/lE2KO He BH3HBAET COMHeHHH, 4TO KayecTBeH-

HHE Pe3yABTATH NpH 3TOM HE M3MEHADTCH.

4, Hpuruueckul 3apAx ZNS cTANRMBALNWXCH fA7ep.

Ilna EaCipnesds ONMCcaHEHX Bume addexros rpedyerca 2> I70,
YTO JANeK0 OT COONACTH M3BECTHHX B HACTOANEE BDEMA THAEENHX 3le=

MeETOB. OOHapyZeHue MIAN GMHTES aTOMOB CO CTOAB Colpmme 2
MaJOBepOATHH, Mo Kpaligell mepe B GnuEaiimeu ﬁ:,';u;jmeu. HaunGoxee
CMENHe NpeAnOEeHMA 00 0CTPOBAX AAEDHOM CTAGHABHOGTH HE HAYT
Aansme marMueckux £ = II4 u 126 (cm., Hanmpumep, ;BI/), Saue-
TEM, BNpOYEM, UTO TEODETWYECKHM NpeAcKa3uBaeTcA "0CTpPOB Cralmib-
BoCTH" same BGAM3M < = 164, u cBOficTBAa COOTBETC TBYDIMX 2ne-
MEeHTOB (CTPYKTypa SMEKTPOHHHX 00ONOYEK, (nauueciwme M XHEMHUEC—
Ene cBolicTBa) BRUMGNADTCH C nouomsn 9BM B pAzme paGor 1’32!,

OzEako HyEEad HaM CHMTYaOUA HoEST GHTH OCyNeCcTBIEEHa H Apy-
TEM (BuaMMO, GOZEE DEalbHHM) CHOCOGOM: /28,29/ NpH CTONRHOBE=

HMM ABYX TOIHX AZep ¢ sapmiaum Z, u %, raEmm, dro Z &
2% Z ,m0 Z+2,>3, . B Tor Mouenr, KOrza mmpa
cOnuasrca Ha pacorossme K~41 , amexTpuueckoe mozme aEATOrEI-
HO TIOND AADA C CYMMADHHM 3apAioM Z+Z, ; NO3TOMY ypOBeHS
MOEeT BOMTH B EWZEHMH KOHTMHYYM, MOCHE 4ero HAaYEETCH COOHTAHHOE

POXfieHNe MOSHTPOHOB.
Jina KOAMUECTBEHHHX HpeAcKasamull HyEZHO HaHTE TO paccrTosEEe
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MeELY RApauE R.¢= R.(%,,%,) , OPE EOTOpOM HuXEMll ypOBEeHB
ARCKDETHOTO CNEKTpa Onyckaercs Z0 rpamwoe & = - I, Npr 2,

E:.‘: 137 kaxjoe E3 AZEp MOXHO CUMTATSH !uqnm,*} 6zarozaps
YeMy 5Ta sajavya CBOZMTCA E PeIATHBMCTCEOM 3amave ZBYX HOEHTPOB.
K coxanesmp, nepewesEHHe B Hell yxe mHe paananmcﬂf!} gT0 NpHBO=
JET E TPYLEOCTAM BNIMCIMTENBHOTO Xapaxrepa. [Afd BHIMCIEEHASA "?f:
B sazave ABYX NEHTPOE OHN NMpeANOXeH BapMaNBOHHHE MeTOA 129/ .
B EacrosAmee BpeMs TaK#e pacdyeTH NPOBOAATCH; NpeABapHTelbHHE pe-
ayuneTaTH ONYGIMHKOBAEH B /30/ "

llockoneKky 37K pacuerd eme He SAaKOHYEHH, MH OTDaHMIMMCAH

3fech EAYOCTBEHHHM ONMHCAHHeM. [IMA ODPOCTOTH MOMOXHM i‘lti-t*i‘

(cmMmeTpPYEas 3ajava ABYX HEHTDOB), ?- EJ{;} .

4,1. B Buay Goasmolf MaccH Aep ¥X NBHESRHME MOXKHO GYETAaTh
EN8CCHYECEEM, IPacKTODHA YacTHOH C Maccoll "L B KYNOHOBCKOM MO-
Ie HENOABMEHOTO HEHTpa V= ""i Hueer BuA (cM. puc.7):

e-1 :
2= R €corg 1 8 (—tf_*:ofctf,} (4.1)
rie R = PaccTofdHME HaBMEHBIETO nﬁnnzaﬁm, € - BECHEHTDPHCH~-

TeT rEmepoemu, Cosy, = K— . Yron paccesnms E'.--:r—itfﬁ paBes

/34/:
{gg SR B | :
2 r;.t:*f 1? (4.2)

%) Npu 2< 137 B ypasmenuw lupaka ¢ moremmmanon V(z) = - F/t
Her "maZieHMA Ea neHTp®, M0STONY 067ACTH MAIEX % < R
EECYMeCTBOHEA, B EOHEUEHMA Dasuepaudl ALpa MOXHO NpeHEGpeus.

£33 ;
B orasuMe Or HependTuBMOTCEO#l 3ajaum ABYX meRrpon (MOHH-

BMpOBAHEAH MONGKYNa BOAOPOAa), EOTZAa pasliefieHWe NepeKeHHHX
HMEeT MeCTO B SINUNTEYECKUX KOOpAMEATaX. CM,Hampmuep, /3/,
crp. 331, a rakxe /33/.
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rge U - CHOpPOCTH YAOTHOH HA OECKOHOYHOCTH, P = npenennmuf

Ao

mapauerp, 201-'. r::,; - pacCcTOfAHME HaMMeHbmero CONUXOHHA NpR
2060BOM CTONKHOBEHME. HauepeHEe yria é ¢mECHDYET BCO BelE-
Y¥HH, ONpejlelfbDOMe TPAGETODHED:
_I...—n- ’1"‘5 Rﬂ .E_ tfhﬂ}
=5 ' L% prThe

MEEKMaNEHOE 3HAYGHME CKODOCTHE YacTAOH oTBedaer Todke A (cu.
pEC.7) B paBHO

e- 7-8
teo=w\GT = vl TR L.k)

(B moGoBoM crTomkeHoBeEMH S=¥ , e=1 , k=& ). Ecam

B 71adopaTopHOM cucTeMe OZHO M3 AASD NEPBOHAYANBHO NMOKOMTCH, &

ADyroe ABMEETCH CO CEOPOCTD U , TO yrOI pacCesHMA 6, = %_ :
U, = '%_ { U, - cKOpOCTH fiZleD B CHCTEME H.E.).

_ [peBesed eme HeCKONBRO KMHeMaTHUECEWX QOpuyX (B cucrTeue

O.H.). PaccrofEMe HaMMEHBNEI0 COIMEZEHHA R. npz 1060BOM CTO;E-

HOBEHHH fJlep DPABHO:

Ro=48510° & =35 L (4.5)

8gecs L = é”l-f' - KUHETWYECKad DHEDIMA EAXfOTD M3 FAED B

Mas, Rﬂ - B eJMHMOax */m: = 386 & (wanult mapawerp I/70

B GyKBEHHOM BHDAEGHUH €CTH JQM/AMP ). Jlua smep ypaua
§=2/3 ™ =0,012 & 0,03 npx R,=1 #0,I, coorses-

orBeEno, Takuy 06pa3ou, NBUReRAHe FAED ABNAGTCH HEPENATHBACT-

. CHHM.
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Ilaiee, MOEHO NmpeHeCpedYb yMeHBbIEEHNEM KMHeTHYecKod SHEDTrEE Auep

ODE POXNEEWM Maps €' €, T.K.
LT,
Mg =B <

B cEAy 8TOr0 ABEEEHHE #7IeD OPOMCXOAUT [0 3afaHHO# TDAEKTODHK.

B cayvae noGoBOTO CTOIKHOBGHHA OHA HMEeT BuA:

e+ 2 ;
= Rbfj‘lu- , U= v,ﬂu. . 'l:::’tr_&"-&;r}' , (4.6)

TAe 'L - paccTosHHMe Mexny sapauM, T, = BpeMA CTOIZKHOBEHMA:

En !,6; "}"
g = Fo R, 3 " (4.7)
4,-/ " -21
(2 exuErmAX me* = 1,310 cer). JpOBHM DHeDTHMH SUEKTPO-

Ea BOAMay & = -1 ¥ KpPTHUECKHH Bsapaj '3.‘,_ MOEHO HaxXOIuUTh B
azwadaTHIECKOM MPHONMEZEHMM, paccMaTpHBad ffpa Kak MOKOAMMECH
B8 DACCTOAHWM BAaWMEHBEErO0 CONMESHHA R . Nouuwo YHa38EHHX BHIE
cooCpaxeEK#, B NONE3Y ITOr0 NMPUONHESHMA MOEEHO 38METHTH TAKES.
T0, 9T0 CRODOCTH ABEECHMA ANED MMHHUANBEA MMEEHO BONMSE TOYKH
1=R ®
4.2. Ouesum cHaYana BEpOATHOCTH POXNEHHA MOBMTPOHOB W B Cd-
MOM PrpyoOM mpuGmiEeHuM. [IipeAcTaBuM ceGeg, 9TO AApa CAMAUCH
ApyT ¢ ApPYyroM, 0GpasoB&B OJHO CBEPXTAXENOe AZPO ¢ 3apAAOM
22> % =170, Buwcaaa W aI8 NOKOANEXCA AAep NO (QODMYIe
(3.9) {rae %o=°"s , &
MEeHE DOXZIEEMA HO3KTDOHA T, = Ifu cnenyomue 3HaveHEA ( T,

1,7), nomyauu Zas cpefHEr0 Bpe-

AaeTc B eIMHMOAX -%a‘ = 1,3-10-21013]{)-

®) MeaneHEOCTS ABMEGHMA AAEP BOIU3M TOYKA NOBOPOTA MPUBOAMT
K TOMY, YTO XapaETepHOe BPEMs '0TONKHOBEHHUA UMCASHHO HEO=
koIbEO Goabme T, . Hanmpumsep, m3 (4.6) cnezyer, uTO AApa
BAXOZATCA HA PaccTOAEMA 2<2R 3 vegenne mpewenm ot =

= E.‘ T-':, .



Z 22-2, Ty y

86 2 2,5-10° 10°°
0 10 300 1072
92 T4 100 1/40
100 30 15 0,17
110 50 6 0,4

OTH 3HavYEeHMA HYXHO CPABHMTE ¢ BpemeHed T, , B TEYeHHE KOTO-
poro £<-1 M CTalKMBawuMecA AApa pOXAanT NMO3KTPOHH.
Poxzenue €'  BO3MORHO, moka T < R . Nomaras K. =204=0,05
(uro oTBEYyaeT conpuKacanmuMcA AApaM ¢ pazuycon I0@), '2:=f+0¢i,
OONyYuM: y T,=2,4T, ~ 2,5. BepoATHOCTH poxaeEma &

B N0GOBOM CTONKHOBEHMM AJiep €CTh V = T‘./'L'* {cu.raﬁnmiy).
Beauyusa V OucTpo YBenuyusaercA ¢ DOCTON 271-2, -

4,3, Bonee cTporo sajaua CTaBMTCA TaK. PaccuoTpuMd 2 Anpa,
NOKOANMEGA HA PacCTOAHUM R . O6osnaumu
Z.(R)

— = (R

Oy HruMA Jj"(ﬁ‘j NOKasWBAeT, HACKONBKO YMEHBLAETCA KDHTHYECKMH
sapAj npu CBEeZeHUM AZEp Ha DACCTOAHWE R (oueswao, f6=1 ,
‘ffﬂ} ='I;3), Ind onpejneneHus ]{'(E) HYXHO DPEmMTE ypaBHEHHE

Iupaka opg & = -I,
MocKONBEKY XapaKTepHHe YepTH PeNfiTHBHCTCEOR KynOHOBCHOHR
" gaflaun (BuA 3QdeKTMBHOIO MOTEHUMaNa U , nsusenne yposmelt ¢

*) lipn srou, cornacuo (4.5), Uﬂfc ~ 1/20, T.e. ABUZEHREE
AZep BCE eme MOXHO CUMTATh HEPEeNATHBMCTCKUM, KynmoHOBCKui
Gapsep ANA CONMEGHWA AA6D HA pACCTOAHME E. paBed

&*}7& ~ 800 MsB ana ypaxa.



pocTOM 2 , SABECEMOCTR 2. OF pazAyca Aapa M T.A.) OAMEAKO-
BH JUIA CKANADHHX M COAHODHWX YaCTHI /9,18/ y TO HAUHEM ¢ Colee
npocroro ciyvad cneEa S = 0, Nonaras B (1.9) E==-1lnx
NEepexofid E 3NNENTHIOCKMM KOODAMEA TaM

Al i L o CE P L TTY

(oM. pEC.8), mpmxoZuu k ypamuemmo ama Z.(R) :
] 3 1 e I22 |
—% {(5—4)'%] o L0~ J%l + (-25Ry + %27’?—:)'*" 0

(4.9)
Nocnennuii gner B (4.9), vemapmuit pasmelenuD NMepeMeHHHX, MPOMC-
XOAMT OT CIIaeworo -i—\r’" B afbextusuom nmorennuane U .

PeansHo mpepumenxe 22 ma;m 2 = 170 Hememmko (s
ypana ( QE"EJ/EC = 0,08), ¥ NOTOMY ZNA DOXNEEMA & Tpe-
6yorca uanswe R~ 0,I. MoxaxeM, 9TO B 0GNACTH R« 1 Anf

‘S‘(E-) NOZHO MONYWNTH ACHMITOTHUECKYD Jopuyny.

a3 (4.9) HeTDYAEO OnpeleNXTh MOBeAeHMe BONHOBON QyBERIME
BONM3M ALEp "’29*;:

‘F(M} . (’;*-?’*)-E , &= 1-41_2]? (4.10)

C zpyro# cropoms, mpe ¢ >R  AApa MpAaKTHUECKM MOXHO paccMar=
pHBATH KaK CHBAmHECA (C CYMMApHHM 3apAZIOM 2?' ), 910 Raer

"" ~ ( ‘L;Ji K;.,,,. (q (f_;] L V= i\l (ET)L_.EF_' (4.1I1)

(Ans pememms, yOwsawmero Ha GecxoHewHocTH). [lpu R d
HMEEeTCHA NMpoMexyToyHad o0nacTh R «<h <<q s B KOTODOH
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aomunrorurr (4.10) m (4.I1) umnamnsﬁpﬁr ¢ Apyrou. Jledcren-
TENBHO , B arnl‘_nﬁ.‘uanu '? = 2"/&, >4 ¥ (4.I0) npuenuaer
) I Y + C npyro#t croponn, mockoasgy T<<i | ro

B (4.II) wORHO MCTONBLBOBATH ACHMNTOTHEY @yERIMA Kiv @
npg 20

el s-*‘ dm (";'_' ln ETEE + C.Ulg r('fh‘v)) = C"{t(“”%?)

rie P =anyg [‘({*2:,;}-%&2}{ o £, 8 5%, =
Rexotopue KoECTaxTd (e 3aswosmue 0T § ). flpH noxyuesus no-
cnezned §OpMYNH MCMONB3OBAHD YCAOBHE v"‘? <<l &

B cnyqae wanux VY  uMeeTcA OONACTH 1{-:3 «e' i
Ko TOpO# ‘Pfﬁ,?) SAEMGHT TOABKO OT ¥, W MpUTOM CcTene HHLM
o6paszou. M3 YCIOBMA CHMBAHHA BHYTPEHHETO M BHEWHEro peuenuil

Baxozuu: 4+ vofgq'iﬂ" , OTKyZa
| 1 G _
t; ecp [ Lane dy T35 - ang P00

J= {fs;‘._( . < (4.12)

BTHN ypaBHEHWeM ONpeNeNAeTcA KPHTMYecKu#t sapai 3. JAAA CKa-

NAPHOA wacTMOH NpH AARHOM PACCTOAHEM MeRLy AIpaul R. "
O6oCmesue Ha CIKH 4 = I/2 ue aABnAercA npocGuesoil.

B arou cayuae puecto (4.I0) m (4.II) MueeM cIeAyDmAE aCHUNTO-

THKE:
1=

} ) M 30 (y=\1=32)
~ (4.1I3)
LP [J{Ew(q‘ﬁ;) ) "r' e» R

' cuusanme KOTODHX MPKBOAMT K COOTBETCTBYDHEMY YPABHOHND ANA
(B



=2y exp 1= 5 Lonedy G5BT - g P08

(4.I4)

rae remeps YV = 2V Y21 ("{ <8< 1) . Mocrpoenrse no
fopuynaw (4.I2), (4.14) rpaduru @yRROHiE )((ﬂ) A S=0 ,
I/2 npuBeleEH Ha pHc. 9.

Kak BMZHO M3 caworo BHBOZA, 3TH QOpMYynH ABAAKTCA aCHMITO-
THUECKMMM M crnpaBeanmeu mpu K<< 4 , Nosuawuouy, B 310# OGAa-
CTH R omm muenr XOpomyp TOYHOCTE. ) 3HaveHuA E¢ , nony-
gyesnde ¢ nosomsd (4.I4), npemcraBneds Ha puc. 10 (HamowHMM,
qro Et - "KpuTHUecKoe" pacCcTOAHME MERAY AApaus, NPH KOTOPOM
HMEEMH ypOBEHL AMCKPETHOTO CMEKTpa OMycKaercs o & = =I).
Mpu R< R‘r. CTAHOBUTCHA BOSMOXHEM POXJeHME NO3UTPOHOB. Ha mo-
pore R- Et BEpPOATHOCTE POEZieHMA NOSMTPOHOB WY JKCMNOHEHUM-
anbHO Mana ¥3-3a KYyJAOHOBCKOro Gaprepa (cp. ¢ dopuynoli (3.9) ),
OZHAKO W GHCTpo pacrer ¢ yweHsmenwew R, Korza ypoBews
yrayourca B HuEAMi KOHTMHYYM A Benuumey ~mc* | cpaBmMy®
¢ BHCOTOll KymoHOBcKoro Oapsepa, o wW~L y T~To |, r.e.
NpaKTHYECKK BCE AApa pPOXAapT no ABa no3urpora. COOTBETGTBYNWEE
SHaYEHHE R (oGosmauuu ero wepes R ) nokasaso Ha puc.IO
nysxTupod, Ha 2rOM npomecc pOXAeHMA NOBMTPOHOB 33 CUET HURHETO
YPOBEA 13 3aranumBaercd. Poxjenue NMO3UTPOHOB CTAHET BO3ZNOE~

- HHM BHOBB OPH TaKuX R , Koraa rpankny € = -1 nepecexanr

%) NpuGnuzernan dopuyna aas Je , asanorwunas’ (4.14),
MOXeT OWTH MONYYeHa ¥ B cayvae ozHoro aAzpa /10/, xorza
BOSMOXHO EpaBHeHWe O TOUHHM peuwehmeM sajaw /9/. 910
CpaBHEHM® NOKa3HBaer, 4T0 B OONacTH R~ 0,03 acuunro-
THKa Jlaer ‘; ¢ rogrocThD nopaaka 0,5%.
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cnexyomue yporsu: 2P, I3, 3p, o« T.j.
4.4, Hpuewe pEc. I0 mo3BONADT OHEHETE cedeHEe & poxze-
HE MO3HTPOHOB NpDE CTONKHOBOHMM ANep. I'py0o MOXEO CYMTaTh, qTO
poXzieHHe MOSHTPOHOB MMEET MeCTO B KAXJOM CTOIKHOBEHME, AIA KO-
!
TOpPOTo R{P‘c . Orcoza ¢ mowomep (4.3) momyvaew

s@~ R (1-5) | e>¢ (4.15)

rue E = SHeprua, HeoOxoAMMas ANA CONUEEHMA AZEp HA paccTOAHEE
R: (nmpe n060BOM CTOIKHOBeHMH). Ilpm R’._—"’ 3‘3? noxydaes
€ ~ 1072442, Paaxué&mﬂ. aTa ONEeHKA HOCMT NpelBapuTenb-
muit xapagrep. ¥

Caenaes HECKONBKO SARNVIATENBHHX 3auMedyanmid.

1) B penarusmcrTcKod sajzade ABYX meETpoB ¢ Z=2Z, (onmEa-
HOBHe Afijpa) YpOBeHE 1s pacmennsercs ma ABa - werHuH ( 9 ) ®
HeverEuft ( w ). B 3TOM OTHONEHHM CHMTYaImd BaNOMMHEEET TEPMH

H’; wa Hy . Nomyuenswe Bume dopuynu (4.I2) m {4.14) orHO-
CATCA K UETHOMJ COCTOAHMD 23 , KOTOpoe oCnajaer uéubmel sHep-
ruedl,

2) JlaA ozHOro TOYEuHOro sApa Kpusaa yposEa &= £(g)
oGpuBaerTcs, He AoHAA A0 EWEEEro koETHEyyMa (cu. dopuynw (I.I),
(I.3) ). BosHEKapmas np® 3TOM TPYAHOGTH ¢ "nazeHMeM Ha meeTp”
OpeooneBaeTCA ABHHM BBe/leHMEM KOHEUHHX pasumepoB fAfpa. B oram-
qY¥e 0T 3TOr0, B 3ajade JIBYX NEHTPOB ¢ TOYEYHHMH AfpaM® "najeHne

#) Fozee To4YHO BeauuwHEYy ©  MOEHO GYZAeT onmpeAeNET: mocze
amcnessoro pacyera gymmuum ) =3 (4.8). OnEako MOXHO
AyuMaTh, 9T0 HpuBefieHHaf BHUE ONEHKA § 1O MOPANKY BenE=-
YMHH NMpaBMNBHA, T.K. OHA OCHOBHBaercA Ha Toll WacTm Epm-
poil pEc. 9, kpupan zexur mpg K< 0,4 - a B ato# oGzacrm
npuGnezesge R<<1i JOBONBEO MpaBAONOAOGHO.
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Ha meATp" me BosEmkaer, m xpmeag £=€(3)  cmoroio mpozox-
xaercs A0 rpaAMnd &= -I, 9ro0H noKas3arh 9TO, PACCMOTPHM
NpOESBONGHEHE MOTERNEAN NMDHTAEEEMA:

V(@) =- 3@ (4.16)

rae U(E) 20 2 . @EKCHPOBAHHAR qumins, 8 KOHCTRETy CBASK 3
OyneM MeHfATH. liyors NpE ZGBHOM 3HAYGHEM j HMOETCA Jpo-
BeEs ¢ smeprmet € u Bonmomo# dymkmmel ¥ . BuumcnaA mo reo-
PHMM BOSMYymeHEH %)

ManoN yriayOneEWM MOTeHOMAza, HaxXoJu:

%’E{ = - S-u(-?} p*¢d2 <o (4.17)

(ora Qopuyna AmnAercs Touymol, ecam ¢ - rToumad BomHOBAA QYHR-
nEs ypoeus ¢ sHeprueld & ). Orcbapa cpasy BuzHO, 9TO C DOCTOM

7 {npr nammow (%) , T.e. npm @MECHPOBAEHOM DPACCTORHEE

MBMeHeHMe DHEDTHMM YPOBHA mpH GECKOHEYHO

MEXZY AJpaMn) BCAEME ypOBeHR AECEDETHOTO CNEKTPa MOHOTOHEO
onycraercA., OcoGeHHOCTE BSHEDIME & MOZET DPOABMTECA TONBEO KAK

pacxozmiocrs METETpana (4.17) mpm wamsx ¥ (mpm 2~ ee ,
-A
Y~ e " & mErerpan cxojErc). B KyZAOROBCKOM mOZe

V() =- T/ moeu: () = 9 ¥ , TZe

Y= ﬁ:,'? . B coyuae AByx Azep Tagolt Emz mueer tP npe

10 wig 7,0 . [llosrouy "onacras" wacTs HETErpa-
za (4.17) mueer Bup l ‘.‘1—31} , T.8, HHTErpal EOHEYeH,

moka Y>O EIN 7<¢ s T:Rs .}'cfﬂ)ci npH indau

%) Hanpmiep, B Bazaie ABYX NOETPOB

@)= 5%~ wiy
)37005 CYNEecTBEHHO, YT0 MOTEHOHAX {; EXOAMT IuEeilH0 B
ypaBHerue Jlupaga (IF-PPm tV)¢ = £y
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XoHeuEOoM K. y TO ¥XOZ SHEPI'HM HMEHEro JPOBHA BHTAAAMT NpPEMEp=
HO TaK (cu. puc. II). Orwermu, uTO OpH 7?":-‘1 H B 3aZave AEYX
DeHTPOB HEOOXOAMMO YUMTHBATH EOHeTHHE pasMepH Axpa.
3) OrBOocHTENBHO mOAy4YeHMA acHMOTOTHEM (4.I4) woxEO Bame-

THTH caexyomee. Pueercs 3 oomactH maueHeHmA T : (I) Y << f
umn T, <<R - 5 () %,u,>>R " ; (D) nepexozeas oGuacts

-;_”11,.,2_ (cM. pme.8). Haxopsck BO BEyrpenEeff oSmacrt: I,
SIEKTPOHE B OCHOBHOM "uyBCcTByeT" mole OAMHOYHOrO AZpPA H NOTOMY
P (1,:1)7“ 5 moxa < 4 , Her EeoGXoauMocTE 06pesars Ky-
AOHOBCKH# MOTeHOMAA, T.K. NOMNPABKM HA KOHEYHHe pasuepH HAep
ManH. Bo BHemmeft oGaacTH [ AeficTByeT cyuwmapHOe molle AAEp

(3= 2%) , r.e. "mazenue Ha MeHTP" BOSHERAET Yo NpH

‘f:_s,. I/2. Cnenmdukoi penArmBucTckOdf EyNOHOBCEOM 3azavm
ABIAETCA TO, 9TO NpE INGOM 7 ¢oTh pemeEme ¢ smeprueft & =-I,
GHCTPO yOuBapmee H8 GOCKOHEYHOCTH: ;

¢~ exp (_qr?;) e {4.18)

OzEaE0 9TO pemeHMe, BoOOme IoBOpA, He CAWBAETCHA C pemeHHeM BO
L]
"puyrpeunel® oGzacTtm I.

CpAsaEENM YDOBEHH SNEKTDOHA HA Kpap HMEEEr0 KOETHEYYMAE
CymectEyer Iumb mpE Tex F=T%, , EOTIA BHyTPoHHeo b = |
BHemEee ), pemeHus cugBanrcs. TamwM oGpasou, BCe ONpeelAeT
cf momefiexmeM Y B mpowexyroumod oCmacrx I (Re<cn =< 1)

f
rae samckMocTs ¢ or ¥ crenemmas:

LI"I i ?-(""'ﬂ , T: W (4.19}



_(,.‘_,Er} N
il S
Y~ i (4.20)

T2y e e ok

(1'-"\*?1’“ ) j“ﬁ’i—‘-i—‘) . Nosenesue ', npm '5:- I/2
YapaKTepHO ANA BCeX 3a7adY ¢ "naZeEMeM EHa neHTp". [loxa 7: 8
4-3 < 4+y' , ® cuMBaEme pemeEuil HeBO3WOEHO. OHO CTAHOBHTCS
BOSMOXHEM MpH 5“7 I1/2 Gmarozaps nosmneE®D B (4.20) NpoE3BONB-

Ho# Jasu @ :

qi “’?bﬂ+g%?) (Wg g&ﬁaf}

CpaBeenue moxasarene 3 ¥, u ¥y EemocpeacTsesso mpuBOZMT
E ypasuesED (4.14) ama T‘ (B .

4) CpaBEMTenbHO GOINBNad BENHUMBEA CEYEHEA DOXZeEMA NOSHTpPO-
HOB NpH CTONKEOBEHMM TAXeAHX AzZep (cM. omeEry (4.I5) ) oGmer-
JaerT NpoBepKRy TeopuH. K coxaneHWMD, SKCNEpPHMEHT 3HAYMTENBHO

YJCNOEHAETCA TpeGOBaHHEM MMETH NYYKE H3 TONHX H7Eep.
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PHCYHKH

Puc.l [Ilorenunan V&‘,l B 3fleXTHMBHEA nOoTeHIHaAnN U(‘t}
Ana xynonosckoil sajawn npu €=-I ( Z=2 ).
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