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§1. 	 OCHOBHWE 3AKOHOMEPHOCTH 

MHO~ECT BEHHOrO POmAEHHR 4ACTHU 

nPH BblCOKHX 3HEPrHRX 


3 a nRTbAe CRT neT CBoero pa3BHT l1R Ic OCHOBonOna r alOl!\l-l X pa60T 
r • B. BaTa n u;a / 11 H A. B . CK06enb LlblHa / 21 / c)l1-l31-lKa MHO~(eCTBeHHoro 

pO~AeHHR 060raT Hna HaWH n peACTaBneHHR 0 MHKpOM Hpe PRAOM ~YHAa
MeHTanbH~X OTKp~TH~ . 

OxapaKTepH3yeM HeKOTop~e OCHOBH~e 3aKOHOMepHOCTH MHomeCTB e H
Horo pO~AeHHR npH BWCOKI-lX 3HeprHRX . 

1. nOATBepAHncR npeAcKa3aHH~~ TeopeTH4 e cKH / 1I e~e B 1934 r OAY 
POCT C 3 HeprHe~ OTHOCHTenbHoro 4Hcna HeynpyrHx KaHanOB. Ta K , 

OTHoweHHe (l e /OWI - 0,197 InpH Vs- 540 r3 B , I~EPH SPS I , 4TO CB I-t 
AeTenbcTBye T 0 TOM, 4TO aAPOHHWe CTOnKHOB e HHR B OCHOBHOM HMelOT 
Heyn pyr H~ XapaKT e p. 

2 . DonbWHHCTBO BTOPH4HbiX 4aCTHLI - nHOHbl, npH 3TOM HX AonR no 
cpaBHeHHIO C APyrHMH 4aCTHLlaMI-l 1-l3Me HReTCR C POCT OM 3HeprHH cne AYIO
lIU-1M 06pa30M In B - 4Hcno 6apHoHoB/ : 

I
0.9 InpH Js - 10 r3!3/ , 


<071' > 

0 , 8 /npH '11 -;:- 100 r3B/, 


<n 8 8k > 

0,79 InpH /s- 540 r3!3/, 

<nK:!: > ~ - 0 .1 2 ; 	 - 0.09 I np~1 vs - 540 r3B/. 
<n > 	 <n > 

sell. 	 sek 

3 . 6 0 n bWHHCTBO BTOPH4HbiX 4aCTHLI pO~Aae T C R C ManblM H nonepe4 
HbM H ~nynb caMH PT ' CpeAHee 3Ha4 e HHe none pe 4 Ho ro HMnynbca BTO 
PH4H~X 4a c TH LI cna60 3aBHCHT OT 3Hepr HH H ne~HT B HHT e pBane 
<P	 > - 0 , 2';-0 , 4 r3 B/ c.

T 

4. C POCTOM PT BepORTHOCTb pO~AeHHR 4 a CTHLI naAaeT 3 KcnOHeH
4 Hanb HO Bn nO Tb AO P ~ 1 . 5+2 , 0 r 3 B/ c , n o cne 4ero 3aBHCHMOCTb Be 

T 
PORT HOCT H pO~AeHHR OT P CTa HOBHTCR CTen eHHO~ (PT)-N . 3Aecb Mbl 

T ~ 6 	 ~ 6CT a nKHBa eM CR C Ka 4e CTBeHHO HOBOH 0 n aCTb lO - c)lH3HKOH onbWHX n o 
nepe4H~X HM n ynb COB . 

AnR 3 T0 i:1 06nacTH n pHHLlHnl-la nbHO HOBblM RBnReTCR nORBne HHe a c

COLlHan1BHoro x a pa KTepa pO~AeHI-1R 4 a CTHLI, Ta K Ha3blBaeMoro CTPY~ 

Horo Me xaHH3Ma reHepa LlHH BTOPl-l4HWX 4ac~~ 

TLI)'l 
;i 
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5. 11 3MepeHI1e n o nHblX Ce4eHI1.:1 flBm'leTCfl npocTei1WYlM MHor04aCTI14 

HblM 3KCnepYlMeHTOM. OTKPblTbI.:1 B 3Heprent4eCKOM I1HTepBane 30 -7-] 0 r3B 

POCT nOIlHblX Ce4eHI1.:1 !"cepnyxoscKI1~ 3()l()le K T" I , a TaK)Ke POCT HaKno

Ha gYl!l>$e pe Hl\l1aIl b HOro ce4eHI1fl npOAOm'{aeTCfl BnnOTb AO 3HeprYl~ Kon

na ~Aepa. ,QoC T Yl rHY T Ma KCI1Manb Hbli1 poe T, on pe.qenR eMblll r p a Hl1 l1e~ 

$ Pyaccapa ( U ~ Aln2 s) - 66!:..7 M6 Irs = 540 r3B / . 
ta t 

a tot 

6. Pacn peAeneH ~e n o MHomeCTseHHOC TI1 3apRmeHHblX 4 aCTI1l\ CBI1 

geTenb cTByeT 0 Kop peIlfll\110HHblX fl BIleH l1fl X B npol\e c ce reHepal\l1l1, 

OTBe4a~~YlX 0AHOB peM eHHOMY Ae~ cTB ~~ g ByX I1nl1 60Ilee Me Xa HI13MOB 

06pa 30Ba HYl fl 4aC TI1 L\ jI'MHoroKoMnoHe HTHo e OnI1CaHl1e" /. CpeAH A fl MHO

)!(eCTBeH HOC T b In epBbI~ KOpp e IlRl\YlOH HbU1 MOMeHT pacnpeAeIleHl1fll paCTe T 

C 3Hepr Yle i1 <n c >_A ln 2s+ Bln s + C. n pl16IlYlmeHHO Bbln OIlHfl eTCfl 

KNO-cK e i1Il YlHr , xapa K Tep O TKIlOHeHI1i1 rOBOpl1T 0 HaIl l14 11 11 I npYl 3Hep

r l1H KOIlna i1 gepal CYl IlbHblX ga Jlb Hogei1cTB~IllI1X K Op p e Il fl l\I1.:1. HHomeCT

BeHHble x apaKT e pYl CTI1KI1 / oc06eHHo s 06IlaC TI1 Ma IlblX P I cna60 3a 
T 

B I1CflT OT T l1nOB CTaIlKI1B a~Ill I1XCfl 4aCTI1l\. 

Cn e gyeT OTMeTI1 T b, 4TO H3Y4eHI1e MHOlKeC TBeH HblX npOl~eCCOB, 

B o c 0 6 eHHOC TH S CB fl311 C pa3BI1 T I1eM npegcTaSJleHI1 i1 0 cocTasHoi1 

IKs a p KoB o,:11 CT p Y KType aAPOHOB, flBIlfleTCfl T pagl1 L\110HHb1M Hanpa BIle 

Hl1eM I1C CJle AOBaH Hi1 Ay6HeHcKI1x TeOpe TI1KOB . 

C~Aa B n epBY~ 04epeAb O THOCflTCfl ()lYHgaMeH Ta IlbHble I1ccn eAOBaHl1fl 

H . H . 50roJl~60Ba C Y4 e HI1Ka MI1 no KBa pKOB blM MOA eJl flM 3IleM eHTapHblX 

4aCTI1 l\, BBeAeHl1e HOB o ro KBaHTOBoro 4I1CIla, Ha3BaHHoro BnocIlegcT 
/ 3 1 

BI1I1 " l\BeTOM" IH.H . 50roIl~GoB, Fi . B.CTPYM I1HCKHi'i , A .H.TaBxeIl I-tA 3 e 

I1MeHHo 3TO nOH~T l1e B C04eTaHI11-t C npl1Hl\ l1nOM JlOKaIlbHoi1 KaIl l15 po 

B04H0i1 I-tHBapl1aHTHOCT I1 JlerIlO B OCHOBY cOB peMeHHOIl KBaHTOB o -n OIle

BO.:1 TeO p1-t 11 CI1Jlb HblX B3a I1Mo ge.:1cTs l1i1 - KBa HT OB Oi1 xpo Mogl1HaM I1K I1. 

5 0 n bwa fl cep lo1fl pa60 T 6bUla SblnOIlHeHa A. A .no rYHoB bIM C COTpy g 

HI1K aMI1 no o6Hapy)!(eHI-t~ Ha OCHOBe 06~l1x n plo1HL\ l1nOB K s aHTOBoli Teo 

pl1l1 nOIlR CT pOrl1X COOTHOWeHI1i1 Me)!(gy x a paK T epl1CTI-tKaMI1 npOl\eC COB 
/4 •5/

n pl1 SblCOKI1X 3Heprl1flX . B KIl104a fl MHome CTBeH Hble . 3 TI1 pa60Tbl n o

IlO)!(I1Il I1 Ha4aIlO npl1Hl\l1nlo1a Ilb HO HOBOMY Han paBIleHI1IO B ()l11311 Ke B~COKI1X 

3 Heprl1.:1, nOIlY411BweMY B g a Ilb Hei1weM Ha3 Ba HI1e I1HK~3I1BHoro nogxo Aa . 

3K Cnepl1Me HTaIlbHoe 113Y4 e HI1e I1HKn10 311B HblX npoL\e CCOB npl1B e JlO 

K OTKPbl T l11O n04T I1 cKei1nl1HrOBOr o Io1 IlI1 aB TOMogeJl b HOrO noseAeH I1fl j61 

CTPY KTy pH blX ()lY HK lI l1i1 a A POHOB. C04eTaHI1e nplo1HL\l1na aSTOMOAeIlbHO

CTI1 C aHaJl l130M pa 3MepHo c Te i1 11 n pegnono)!(eHl1eM 0 KSapKQBo i1 CTPYK

T y pe agpoHo s n03B Onl1IlO B. A . MaTBeesy, P. M .MypaARHY 11 A . H . T aB xe

Il ~A3e 171 n o nY4 11T b n pa B l1na pa3MepHoro KBapKOBoro C4eTa, Y CTa -

Ha BIlI1BalO~l1e C B.R 3b n OKa3aTenfl C T ene H ~ y6blB a HI1fl AI1!l>!l>epeH 

l\ ~a11b H blx ~ HKJlI03I1B HbiX Ce 4eHI1I':1 I CM. §41 B 05Ila CTI1 60nbwI1 x yr 110B , 

a TaKme nOKasa Te llfl CTeneHI-1 y6blBaHl-lfl ynpy r l1x aAPoHHblX t1>o p M()laK

TO POB , C 411CJlOM KB a pt<OB . B XOAfl~ a-tX 8 CO CTa B 3T I1X a APOHOB . 

B Ha CTOfl~eM gOK lla A e gaH KpaT KI-1H 063 0 P pa60T Ay6HeHcKI1X T e o 

pe TI-I KOB 3a nocneAH~e rOAbl S 3TOM Han paBneHI-1 1-1 . OCHOBHoe B HI1Ma

H l1e YAeIleHO 113Y4eHI1~ Mogenei1 npOl\eCCOB C 60nbwo~ MHO)!(eC TBeH 
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HOCTblO 11 HHKJ1103I1BHbIX peaK~I1.:1 C 60nbW a-tM I1 nonepe4HblMI-1 I-IMnYIlbCaMI1 

11 06c~geHI1IO B 3TO~ CBfl311 CTPYKTYPbl agpoHOB. 

§ 2 . 	 n pEttCTABnEHI1E .f\nR HHKmJ3HBHbiX CElfEH"1tl 


B TPEXHEPHO~ ~OPMYn"1POBKE KBAHTOBOR TEOP"1H nOnR . 


05M CTb 60nbl!lH X PT ' CTPYHHblt1 t1EXAH "1311 


KaK 	 113 seCTHO , I1 CK 11~4 I1T enb HO Sa)KHYIO ponb B ()leHoMeHOnOrI14eCt<OM 

OnI1CaHI111 I1 HKJ1I03 HBHblX npo~eCCOB I1rpaeT napTOHHafl MOAen b . Cy~ecT
seHHO HOB blM 3neMetHoM, BHeceHHblM 3T0.:1 MOAenbIO, flB l1nOCb sBegeHl1e 

YH ~sepcaIlb HbIX ()lYHt<l\I1i1 pa cn peAeneH I1J'l . OnI1CbIBalO~I1X 8 epOflTHOCTI1 

Ha XO)!(geHI1H B aApoHe K BapKOB pa3HbiX COPTOB, HeCYll\I-1 X onpeAelleH

Hble 	 Aonl1 I1Mn YIlb ca Bcero agpoHa. B paMKa x caMm'1 na PTOHHO.:1 MOAenl1 

3TI1 	 CTPYKTypHble ~YHKl\I-111 He MorYT 6b1Tb paCC411T a HbI . n03TOMY OH H 

onpegenfllOTCfl ()leHoMeHOnOrI14eCKI1M nYTeM . C I1X n OMO~blO ce4eHI1fl 

B3al1MogeA CTB I1fl agpOHOB Bblpama~TCA 4epe3 Ce4eH I1 fl I1HA~BI1AyanbHblX 
KBapK-KBapKOBbIX I1nl1 KsapK - nenTOHHblX B3aI1MOAe~lcTBI1i1, HO I IB3B e 

weHHble" C !l>Y HKl\l1flMItl pacnpe AeIleHI1l'l . "1 3 TaKOr, MO,Qenb Hm'1 K apTI1Hbl 


B npegnonomeHl111 0 T04e4HOM x apaKTepe B3aI1MOAei1C T Bl1fl KBapt<a 


C Bl-l p TyanbHb!M ()loTOHOM 11 B np~6nl-1)!(eHI1I1 OTCYTCTBl1fl B 3al1/~OAe~1CT 


BMfl KBapKOB Memgy c0601i HenocpeACTBeHHO BbiTeKaeT CBO~CTBO Macw


T a6Hoi1 I-1HBa pl1aHTHOCT I1 CT PYKTypHblX ()lYHKlIl1~ r n y 60KoHeynpyroro pa C

CeflHI1 .<1. 


0606~eHl1e KBapK-napTOHHoA Mogenl-1 Ha OCHOBe annapaTa t<BaHTOBO~ 
TeO p H I1 n o nfl npeACTaBnfleT c060.:1 3aAa4Y I1CKnI04I1TenbHO~ Ba)!(HOCTM. 

OTMeT I1M. 4TO 3Ha4~1TenbHbli1 BKnaA B 3TO HanpaBneHl1e BHeCIlI1 Ay6HeH
C Kl-l e TeOpeTI1KI1. 

CaMY 3aAa4Y TeOpeTI1KO-nOneBoro 0606~eHl1fl KBapK - napTOHHoA MO

gell l1 MOIKHO npeACTaBI1Tb ce6e KaK 6b! COCTOfl~Yf') 113 ABYX 4acTell. 

nepsa fl - cBfl3aHa C Bbl60pOM TaKoro na r paHll<l1 a Ha B3aI1MOAel~CTBI1R 
Me)!(AY K 8a pKaMI1, KOTOPblA npl1BOAI-1n 6b1 K BblKnlO4 e HI10 B3al-1MOAe~CTBI-1H 
Ha MallbiX paCCTORHl-1flX . KaK 1-13BeCTHO, Ila r p aH)!(l1a H K BaHTOBO~ XPOMO

A I-1HaMI-1 KI1 /KX~/ pewaeT 3TY 3 a,Q a4Y 11 n 03B onneT n pHM eHI1Tb TeOp111O 

B03MYllle Ha-tA Ha MaIlblX paCCTOflHl1flX~ BTo pa A 3aga4a, B 3Ha411TenbHo A 

Mepe He CBfl3aHHafl HenocpegCTBeHHO C KOHK p eTH WM BI1g0M narpaH

)!(l-1aHa . COC TOHT B pa3B I1 TI1H B paMKax Ksa HTOB o i:; TeOpl1~l nonfl ()lo PMa

n l13Ma AJl fl On l1CaHl1fl aApOHOB KaK C B fl3aH HI~X COCTOflHl1i:; KBapKOB 

1-1 I1cn ollb 30B a Hl-1fl ero Allfl on I1ca HI1R I1HKnlO3 1-1B HblX a A poH - agpoHHbI 
pea K l\H.:1 • 

* Ha 60JlbWI1X >Ke paCCTORH H R X C'IHT a CTC R \~ T O CHm l B 3aHMO,lJ;ei1c-r 

B HR ~,elK,D.y K a apK8MI-f D0 3 paCT81OT , 'I TO I-f o6yc n o BnHBaeT HX Y,lJ;eplKaHHe 

B"Y~PH a ApOH8 B CBR3a RH OM COCTORHH~. B 3TOA 06na C TH, onHc aHHe 

D K O TOpoA OCTaeTCR nOKa Ha !jJeIiOMeIlOJJOrH'IeCKm~ ypOBHe, Heo6xo,lJ;HHO 

06pall\eHH e K MeTO,lJ;aM, B b~O,lJ;RU~HM 3 a paMKH T e opHH B03My~eHHA ,H K a n 

napaTY -reopHH CBR3alIHblX COCTORHHH. 
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~n~ ~3Y4eH~R CBR3aHH~X COCTORH~~ B paMKaXKBaHTOBO~ TeOp~M 

nonR A.A . norYHOB~M ~ A.H.TaBxen~A3e 6~n npeAno~eH MeToA OAHO

B peMeHHoro on~caH~R COCTaBHblX C~CTeM 18 / . B03H~Kw~e B ~X nOAxoAe 

A~HaM~4ecK~e ypaBHeH~R AnA aMnn~TYA~ pacceRH~R ~ penRT~B~CTC KO~ 

BonHOBO~ C~CTeMW ~Me~T TpeXM epH~A B~A. YpaBHeH~A norYHOBa - Ta B 

xen~A3e n onY4 ~flM w~poK0e npMMeHeH~e B 3aAa4ax, CB R 3aHH~X C a A

POHHO~ ~ KBapKoBo~ $M3MKO~ , 4 T O 06~RcHReTCR Han~4MeM 4eTKoro 

¢M3~4ecKoro CM~cna M BepORTHOCTHO~ MHTepnpeTa4MM penRT~B~cTCKO~ 

BonHOBO~ ¢YHK4M~ B ~X nOAXOAe , Cy~ecTBe HHWM YA06cTBOM oAHoBpe

MeHHoro nOAx oAa RBnReTCA TaK~e 60nbwa~ npeeMcTBeHHocTb C Tpe x 

Me p HblM anna pa T OM nOTeH4~an b Horo oll~ca HI1R, n p "lM eHReMbiM B HepenR

T ~BMCTCKO~ KBaHTOBoR Mexa HMKe I no 3TO~ npMY~He ypaBHeH"Ie nor y 

HOB a - TaBx enMA3e Ta K~e Ha3~Ba~T K Ba 3Mn OT e H ljManbHWM ypaBHeH~eM/. 

B 3TO~ CBR3M OTMeT MM TaK~e, 4TO B Ha CToR~ee BpeMR KBa3~no

Te H 4~anbHbli1 nOAX OA CTan OCHOB HblM t-1HCT PYM e HTOM AnR cBepx T04HbiX 

BnnOTb AO nopRAKa a6 1na I p ac4 eTOB n peAC Ka3 <3 HMI1 - KBaHTOB Ol1 -
3neKTpoAMHaM~KM IK3nl AnR Ben~4~H~ pa c~enneHMR Y Po BHeA BOAOPOAO 

nOj:\06HbIX a T o Mo B, a Ta KH<e n 03 MTpOH~R 11 MIOOH~R 19 , 10 ( )J,OCT MrHY Toe 

npM 3TOM peKOPAHo e, B n nOTb A O c e A bMo ro 3Ha Ka, c OB naAeHMe p a c 

C4t-1 T a HHOr o TeopeTM4 eCK M 3Ha4eHMR 3 He p r e T t-14e CKOr o CABMra C t-1 3M e 

p eHH blM Ha 3Kc n epMMeH T e n 0 3Bon Re T n p OB A CT M n p OB e p KY OCHOBH~X npMH 

4Mn OB nOC TpoeHMR K3n KaK n OKa nbHOK penRT~BMCTCKO~ KBaHTOBO~ T e o 

P~M nonfl . OHO Ta K)t(e RB n neTCFI nOATBep)KAeH ~eM cn pa BeAnMBOCTM n p o 

Ue A Y Pbl n e peHo pMMpOBOK M CBMj:\eT e nb cTByeT 0 B bICOK O~ 3(!jcpeKH1BHO CTl1 

KBa 3 MnOTeH4 ~anbHoro nOAx OAa. 

npM on McaHMM a APOH- aAPOHH~X M n e nTO H-aAPOHHblX peaKlj~A B e Cb Ma 

Yj:\06HbIM FlBnReTCR qJopMa n l13M QlY HKljMA rp~Ha Anfl MHo ro4aCTM4HbiX 

CM C T eM. EcnM B TeopeTMKO-nOneg~x Bblpa)t(eH~RX Anfl ~YH K4~~ rpMHa 

np~paBHRTb BpeMeHa Bc e x 4aCTM4-KBapK OB, TO s 6nM3 M nonIOCOB, OT Be -

4a~~MX C B ~ 3a HHblM COC T OA H MRM COCTaBflAIO~MX aAPOH KB a p KOB, TaKMe 

¢ Y HK LI .., H r p MHa MOlHHO Bblpa 3 MTi: 4epe 3 pellRTMB MCT CK Me oAHoB peMeH 
/ ll 13 

Hbi e B o nHOB bie qJ YHKlj MM M a MnIl .., TYAbl B 3 3MMOAel1C TBMR a APOHOB - ;' 

B p e 3 Yllb Ta T e a Mn nMTY Abl MHKll10 3MB HbiX p e aK 4 MA T l1na A+B... l +2+•••+n 
Y Aae T CR Bblpa 3 MTb 4epe3 oAHOBpeMeHHble BOflHO Bble QlY HKljMM, OIll1CbIBa l'l 

~Me a {1 p OHbl A M B Ka K CBR33 HHbie COCTOfi HMH KBapKo B, a T aK)Ke Ma T 

p MY Hbie 3 IleMeH Tbi aMnmnYA n OAn poLlecco B C YY3 CT Me M KBapKoB ~lJH1 

APy r l1x nOA CMC T eM 111-13 /. :30IlHoBble QlY HK 4 MM M a Mn llMTY Abl nOAnpOl\eC 

COB Ha XOj:\flTCfI M3 COOTBeTCTBYIO~MX MM KBa 3 MnOTet-ll.\ MaIlb HblX y pa B He 

HM~. IHaM6011ee YAo6HO~ QlOPMO~ AnR 3TM X LleIle~ HBIlRe TCfI 3anl1Cb 

ypa B HeH MH B n epe MeHHblX c s eTOB o r o cp POHTa / 1l - 1411 . ~Apa 3T~X ypaB 

HeHI1~ , OTB e4alO~l-1 e B3aMMoAei1cTS MI() Ha M31lbiX p a CCT ORHMRX, MorYT 

6biT b nOC T p oeHbl C McnOllb 30BaHMeM TeOp~ 1-1 B D3MYLI\eH t-1 i1 KXf\ . Ham14 11 e 

Y K Ba 3 MnO TeH I ~ l1a .nb HbIX BOllHOB hlX ¢YHK LlI11' BepOfi T HOCT HO~ MHTepn pe

Ta LlMM n 0 3 B OflFl e T n OC T p OMTb M3 HM X nnO TH OCTM se p OR THO CT M , MMe~~Me 

CM bl cn ~YHK LlM i1 pa cn peA e n e HMn MMn YIl b COB KBapKO B B HYTPM a ApOHOB, 

T.e . CT pYK TypHblX <!JYHKljMi~ / 1l - 13 ~ n pM 3TOM Be CbMa 3()l¢eK T~BHbIM MH

CTPYMeH T OM AnFi MCClleAOBaH ~R CB OI'1C TS W~1pOKor o K p yra ~HKnI03MB HblX 

n p 0 4eCCOB OKa3aflCR annapaT MaTpMlI,hl n n OTHOCT M , pa3B ~1Tbl ~ B pa 6 0 
Tax 1 12 ,15, 161 

Ta KMM 06pa30 M , B OAHOBpeM e HHOM T peX MepHO/1 nOAXOj:\e K onMcaHMIO 

COCTaBHblX 06~eK'OB B KBaHTOBOI~ TeopMM nonFi B03HMKaeT HCHI;I~ no 

CBoeMY QlM3MyeCKOM Y c Mblcny anna p aT on McaHMR B3aMMOAe~CTBMR n p~ 

BbiCOKMX 3Hepr MflX , K OTOPbli1 FlBIlFleTCFI Teo p eTMKo-n oneBblM 0606~eHM eM 

na PTOHHOI~ MOAen M . 

OT MeT MM , 4 T O npM p ewe HMM 3 TO~ KOHK peT HO~ 3 aAa4 M HaM6 0 fle e 

AB HO n p Ofl B Mn OC b OCHOBHoe n peMMy~ecTBo n p M on McaH MM CBH 3a HHblX 

CMCTeM OAH OB p e MeHHor o ¢ opMam13Ma HaA MHorOBpeM e HHbIM , nOCKonb KY, 
/ 17 1 K a K M3 B eCTHO , BOllHOB bie QlY HK LlM M y paBHe HM~ 6eTe - Co nn MTepa He 

MMelOT OAH03Ha4HO~ B e ponTHOCTHO~ MHTe p n peTa Ll MM MMe HHO B CMIlY npM

cy~e~ MM 3 aB MC MMOC T M OT HHAMB MAy allbHblX Bpe Me H COCTaBnRIO~MX CMC 

TeMY 4 a CH1L1. ne pe XOA K 0 AHOB p eMe HH OMY on Mca H MIO O TB e 4 ile T Ql11 3M4 e 

CKoi;; CY T M CllMHH MfI MHAMB MAyanbHblX 4 aC T MLI B CB fl 3 a HHo e COCTOflH Me. 

B 3T0i1 CB A 3M MHTe pe CHO TaK~e nOA4 e pKHYTb, 4TO rny 60K MA aHallMS 

np06neMbi o n McaHMH CB R3a HHbiX COCTOH HMf1 4 a CTM4 B paMKax cne4~1anbHO~ 
Teo pM ~ OT HO CMT e llb HOCTM / CM . n OAPo5Hee , Han P MMe p , /18-21 1 I e~e 
p aHb we npMBeIl PFi A MCCIlej:\OBa TelleC1 K Mblcn M 0 He 06xOAMMO CT M OTKa3a 

OT MHo roa peM e HHo ro ijlopMa m13Ma n p l-1 o n lo1 c a HMM TaKIo1X CI1CT eM. 1160 , 
1S/c or n a CHO oopa THOMY B blpa ll(eHl11O 3 AAMHiTOHi : " a T o M BOAopOAa COCTO 

MT M3 n p o T oHa M 3 11eKT p OHa , HO n pOTol~ c e rOAHfI, a 3neKTpOH B 4 e pa 

I-Ie COCTa BnR~T aTOMa BOAopOAa " . tlo~HO c Ka 3 a Tb , 4 T O y p a B HeHMe no
r Y Hoa a - T aBxenMA3e npeAC,aSllA e T c060~ A MHaMI-14 e c K YlO pea l1M3a LlM~ 
"' Ae lo1 OA Ho a peM eHHo ro Dn MCa HMR B p aMKa x KBa HToBO~ T e Opl1 M n OIlR. 

Koa a pMaHT Ho e 0606~eHMe KBa 3 Mn O T eH 4Ma nb HblX y pa B He HMl1 OCYll\e c TBI1A

e T CFI n YT e M n epe x o Aa K o n Mc aHMv.J B T e pM MHax e A MHor o MHsa pl1a HT Ho i o 

c 0 6 CTBeHHor o BpeM e HM c lo1 c T eMbl, K KO TOPOMY n p Mp as HMBa DTcR MHB a 

pMa HT Hble c o 6 c T s eHHble B p eM eHa c OCTaBIlHl'lll\MX 4 a CTM l \ 120 ,22,28 / . 

B HaCTOR~ee Bpe MA Cn D>KMflCn Lle llbl~ PAA Ha n paBneH Io1 ~ , Y CTaHaBnM

Ba~~MX r Ily60 K YIO CBA3 b oAHOB p eMe HHo r o KBa3Mn OT e H 4 Ma Ilb Horo nOAx o 

A a C KOBapMa HTHoG r a Ml1fl bTOHOBo i1 $O PMYlll1pO B KO~ KBa HTOBo A Teo pM M 
/ 24 12 5 1 

n OIlR ( Me T OA o M OA Ho a p eM e HHOM p eAYK411101 ~ MeTOAOM ~OKa-nQ
AonbCKoro/26 ~ B ce 3 T M Han pa BlleHI1~ n onY41111M Wlo1pOKoe p a 3BI-1T Io1 e 11 n pM

Me HeHl1e AIlR onMca HIo1H 6 MHa p HbiX peaK4Mi:l/2'1l l o c 050 OTMen1M ycn ew

Hoe n peACKasaH Me Me CTOHa XO~AeHMR A MijlpaK Ll MOHHo r o MMH MMYMa B ce

4eHMM yn p Y I- or o II'P -pacceRH~R / 281 I, nOBeAeHIo1R nOIlRp I13 aUMi1 12 9 / , 

cn e K'r pa Mac c ~ WMPMH pacnaAOB paA~aIlbHblX M op5MTallb HbJX B 0 36Y>K 

,qeHMi:1 4a pMOHI1f1, 6 0 TOMMfI M IlerKI1X Me30HOB / 80 ( B KIlI0 4 aR M HeA a BHo 

O TKpblTbie p a AMa llb Hble B0 3 5 Y>KA e HI1R 1T-Me30Ila / 3 1/ a Ta K)Xe A Pyr Mx 

KOHKpeT HblX cplo131014ec KHX n p o u ec c oB, HHTeHCMaHO MCCIle A YeMblX Ha yc

K OpMTe m'lX. 

B03 Bpall\aAC b K npo6Ile~·1e OnMCal-1MR MHKIl103MB HblX p e a K 4Ml1 , OTMe 

T MM, 4TO n p lo1 on p eAe neH HblX a CMMnTOT t-I4e CK MX Y CIIOB MAX, K OTopble 

n e rKO HaxoA fi T c H ICTe neHHoe y6b1BaHMe BOIlHOBblX C\lYHK4H~ , o r paHM4e H 

HOCTb none pe4HO~ cOCTaBnAIO~ei1 V1Mnynb c a K B a p K OB B a APo He/ . n OllY

4e HHble B OJ:\ HOB p eM e HHOM n OAxoA e c!JOPMYIlbl n 'T p eXOA R T B c!>0 PM Yllbl n a p 

TOHHO~I MOA e n M. T a K, Ha n pMMe p , AIlR c Ily tl a R, Kor Aa B KOHe 4 HOM CO

CT OflHHM B blAene Ha o g Ha 4aC T MLla C AflH c e LleH MA npOLle c c a A +B --.C +X, 
a p a 6 0 Ti3X 111 ,1 3 1 6bl.Ila n o n Y4e Ha cpopMY lla , KOTo pal1 B n pe Aelle s ... 00 , 
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t i s - C\lI-1KC., PT :s 0,5 r3B, npl-1HI-1~laeT BI-1A 

du AB.... C - 2 A' 2S dx dy dz · X • Y • z •P A ( X . Q ) x 
ITd 3r I E 

k 
A ' B'.... C'D' 


B'( Q2 ) C( Q2 ) d U' ( "t ' ' ) 
x p Y. x p z . x S . , U X 
B C" dt ' 

x o(s ' + t' + u ' ) 

1-1 Bblpaw.a e T I-1HKnlO31-1BHOe Ce 4 eHI-1e 0 6 pa30BaHI-1l'1 aAPOHa C 4epe 3 AI-1ct> 

$epeH~l-1anbHOe Ce4eHI-1e pa CCeB Hl-1l'1 nOACI-1CTe M A ' B ' .... C'D' /CM.pl-1c . l/ 

C 1-1 nOCTpOe HHMe 1-13 COOTBeTCT

Byn~l-1x p e nl'lTI-1BI-1CTCKI-1X KB a 3 1-1

nOTeH~l-1anbHMX ~YHK~I-1~ ¢Y HK

ql-1 l-1 pacnpeAeneHl-1l'1 

A 
pt' ,P: 

11 p C • B 4aCTHOM CnY4ae, 

e c.rtt,; A ', B' , C' 11 D' l'IBnR

IOTCR KBapKOB MMV1 COCTOR Hl-1 l'1 

MI-1 , TO COOTB eTcTBylO~l-1e Be

nl141-1Hbl p! ' 11 pl ' nepeXOART 

B CTpYKT Y PHWe $YHK~1-11-1 

B 

P: 
PI1C . J 11 P: . du / d t - B AI1~epeH 

~l-1a nb HOe Ce4 e HI-1e ynpyroro 

pa CCeRHHl'I KBapKOB. npH 3TOM ¢opMyna /1/ nepe XOAI1 T B 1-13BeCTHYlO 

B napToH HOIl MOAe nl1 $oPM yny "ltIeCTKI-1X cOYAape H I1 ~l " . 

B paOOTe 111 / TaK lK e paC cMOTpeHa I1HT e p eC Ha A pea K ~I1A OOpa30Ba 

Hl-1l'1 B np0 14eCCe CTonKHOBeHl1 fl aAPOHOB A 11 B aAPO Ha C, cOBnaAalO 

~ero C a A POHOM A I1nl1 ABnJ:m~erocl'I er o B03 6 y )xA e HHhIM COCTOAHl1e M 

,lnI1A I-1PYIOIl\I-1 j;j1I aAPOH. .Unl'l cny4a A , Kor Aa aAPOH C o 6pa 3ye TcfI C 60nb

WI-1M nonepe4 HblM I-1Mnynbco M , B p a MKa x Tpe x Me pHo.;i <llO pM y nl-1pOBKI-1 n o ny" 

4 e Ha $OpMyna, 1-1 3 KOT OPOj;j 0 CTaT I-1 4e CKOM npI-15 .n I-1lf(e HI-1 I-1 Anl'l BonHOBblX 

$Y HK ~ I-1 ~ cneAye T , 4TO OAH04a CTI-14HOe pacn p eAen e Hl-1e nI-1Al1pYIO~e~ 

4aCT 11 4b1 npl1 Bbl COKI-1 X 3 He prl-1RX CB OAI1TCA K n p 0 l-13BeAeHI1n rny6oK o 

He y n p y roro Ce 4eH I-1R 11 KBa ApaTa 3neKTpOM a r HI-1T HOrO ¢ o pM Oa K To pa Ha 

neTa lOll\e ro a A poHa ! 111 

d o AB ...C~ I F~ c(Q~ ) • 28 b d ab 
( dy - p (y) . -..2-.(x YS,t' ) S(ys + t '-,- u' ) . /2 /od Sp lE Ii b x 2 IT B dt ' 

p ' 0 

Ecnl1 A ~ C , TO 

d o A B A d o _B -+II +X .... 
(s', t', U' ).


d 3P.. IE d 3 -. 3/
= 't F: (Q2 ) 
p p lE p 

OopMy n bl / 2/ 1-1 / 3/ COO TBeT CTBYIOT Y 4 e TY CTPYK T Y Pbl HaneTam~e ro n l1

Al1pYlOll\e ro aAPOHa . B c .nY4a e pa cceRHMR T04e4HOn nMA"pYlO ll\ e ~ ~a C TI1 
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~bl f B .... f + X ; Ff (Q) 2 = 1 QHI1 n e pexoART B Bblpa ltleHl-1 e , nonY4 e HHoe 

B napToHHoj;j MOAenl-1 Anl'l Ce4eHI-1l'1 r nYOoKo Heynpyroro paCCeAHI1R nen

TOHa f Ha a APoHe B. a ¢YHK~l-1l'1 p~(y) - B Bblpaw.eHl1e AnA CTPYK

TYPHOj;j $YHK~I-1I-1, OnI1CbIBalOu~e~ pa cn p e Aene Hl1e KBa pK OB B aAPoHe B. 
B npeAno.nOlf(eHI1 ~ MI-1 HI-1Ma.nbHoro 4 l1c.na BaneHT HblX K BapKoB npl1M e 

HeHl1e B $o PMy n e / 3/ npa Bl-1n KBapK08 o ro C4eTa Anl'l 3ne K TpOMar HI1 T

HblX g>opM$aKTOpOB 11 AI-1$¢epeH~l-1a nbHbIX Ce4 e HI1~ 61-1HapHbi x npo~ec
COB / 7 ! AaeT cneml101l\1-1j;j 3aKOH nOBeAe HI-1f1 Ce 4eHI1f1 npI1 x ... 1; (j 

!lJI1K c . 111 /: 

d o AB -o A (l - x )M' 

d3PIE (p2 )N / 2 + 2( na. -1 )p 
T 

/ 4/ 
N = 2[ (n , +n , + n , +n ,) - 2] ; M= n ,+ n , + n 

A B C D ABC 

npl-1 OrpaHI-14 e HI-11-1 B /4/ rnaBHMM I1 B Kn a AaMI-1 3KCKnlO31-1BHbiX nOAnpo~ec
COB a3 ' ... aB ' Anl'l Ce4e HI-1j;j I-1H KnlO31-1BHblX Ce4 e HI-1 j;j C 06pa30Ba HI-1 e M 

nl-1A l-1 pyKl~ I-1X aAPOHOB nonY4alOTCR c n eAYIOI'\l-1 e C T e neH I-1 y 6blBa Hl1l'1 : 

d o P-8, P-1 2 ... (x = 1 ) , 
d3PIE (71 P .... IT X) : T T 

p 

do -12 -1 6 
( X = 1),d3p/ E ( pP '" pX) P 'PT /5/T 

~u p P -1 2-:;-- ( IT p ... P X) T ... 
d3 p i E p 

Cne Ay e T OTMe T I1Tb, 4TO pa3BI-1Tbl~ <!>OPM a nl13M .ne rKO rl epe HOCI-1T CR 

1-1 Ha c JlY4ai'1 n po~eC COB 1-1 HK.n103I-1B Ho r o o 6 p a 30Ba Hl-1l'1 RAe pll l .3U , ecnl1 

n o c neAHl-1e paCCMa Tp l1 Ba Tb Ka K MHo rOKB a p KOBbie CI-1CT e Mbl . [l 4ac THO

CT I-1 , AnA npo~ecca C nl1A l-1 pyn~ I-1M Ae~TOHOM B o 6na CTI-1 60nbw.lx nepe 

Aa 4 I1Mrlynbca, c orna CHO /3/ ~ /4/, cnpaB e A nHB O : 

d u -24 
( dp ... dX)-p . 

d 3 ~~ T 

C nOMo~b lO <1>0 pMynbl / 1/ 6M.n 1-1 n0J1Y4el~b' BMp a IK eHI'.R AnR ABYX4ac 

TI-14HblX I1HKnn31-1BHbiX pacnpeAeneHI-1~1 ABYX a A p OHOB C 1-1 D, 06pa30

BaB WI1 XCA B CTPYl'lX C' 1-1 D' 1-1 n e Tl'Ill\ l-1X B rl p OTI1 B OnOnOltlHblX HanpaB

.ne HI1RX, a TaKlf(e AnR cnY4aR , Ko r Aa o 6 a a APOHa C1 1-1 C2 o6pa30

Ba n l1 Cb B OAHO~ cTpy e C' 1-1 n e T A T B OA HOM HanpaBneHl-111 ! l~~blB e 
AeHHbie tIloPM y .nbl n03Bo n AIOT Teope T~4 eC K Io1 I-1 CCneAOBaTb nOBeAeHl-1 e 

1-1 3 Y4 a e MbiX B 3KCnepl-1Me HTe xapaK Te p~CT ~ K - Ta K Ha3blBaeMb!X acco

4I1aT I-1B Hb\X MHOlf(eCTBeHHOCTe~ . 

1013 ~OPMynbl /1/ B npe Ano.nO)!{e HI-1I-1 0 Crlpa BeAll I1 BOCTI-1 rlpa B I-1.n KBap

d; (s ',t ' ) 
KOBoro C4eTa Anl'l Ce4 e HI-1A (tt' nerKO nonY4 HT b CTeneH
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HOll 	 3aKOH y6blB aHI~fI I1 HKnlO3 11BH biX Ce4e HI-I 11 

du A B -> C 
P-N 

¢ ( X . O) . 	 16/Td 3p IE p 

r ,Qe CTen eH b N CBFt3a Ha C 4 1-1 CnOM COC Ta BnRIOll\ I1X COCTORHl1tii A' 
B' ,C ' 11 D' 1!>0PMynoi1 

N = 2 [ (n A' + nB , ~ n C' + n D ' ) -2 1. 	 17 / 

a ¢ YHK4I11R F(x1 .0) B bl pal'<a eTCR 4epe3 I-IHTerpa Jl OT CTPYKTyp HblX c!lYHK 

lIl1tii, On l-l CblBatOU\I1X pacnpeAen e HI1€ 4 aC T I-IlI A' • B' 11 C B a ,Q pO Ha x 

A ,B 1-1 COCTORHI1I-1 C '. IiIH¢loPM<341-1R 0 BI-IAe :'HI-IX CTPyK T Y PHbl X CPYHK 

lII-111 MO}Ke T UblTb nOJlY4eHa C nOMOl!lblO I-1Cn OJlb30Ba HI-1R n pI-1H41-1n a aS TO 

MO,QeJlb HOCTI1 11 n paBI-111 pCl3MepHoro KBapKOB oro C\.le Ta . a T a KlKe n p eA 

CTa Blle HI-1R CTpYKTypHblX c)lYHKLjllli:j 4epc3 PCIlR TI-1BI-1CTCKI-1e KSa 3 \1\n OTeH

41-1a11bHlole B011HOBblE' C!lYHKlII-11-1. Ha 4eM Mbi n OAP06Hee OCTa HOBI-1M CR HI-1lKe. 

i<aK B I-1,QHO 1-13 ¢>OPMY11 /61 1-1 /7/, MI-1H~1Ma11bHaR CTeneHb y6b1BaHI-1R 

I-1HKIlI03 1-1 BHOr O Ce 4eHII1Ft - P"T4 
ocYU\eCTB11R€ TCfl. Kor,Qa n O,Qn p o L(ecc 

A'+B'~ C'I 0' n pol-1CXO,QII1T 3a C4eT y n pyroro parCeFt H\o1 R ,QBYX KBap-

I<OB /"lKecTKoe pac..ceRHlI1e"/. npoll eccaM , 06yclloBIle HHblM p aCCeRHlI1eM 

COCTaBHblX nO,QC"ICTeM Q" -, Q fT • qd .... qd / d - ,QI-1K Bap~: qq I . COOTBe T 

cTByeT 60Jlee 6b1CTpOe y6b1BaHI-1e CeQCHI-1R / 11 

d a 	 -8 -12 
3 (AB,n)_A ( x .... )p +B(x, ... )p • 18/d p'IE 	 .L T T 

P 

rAe 	 x.L = 2PT/'o/s. 
OTKnOHeHI-1e OT 41-1CTO CTen eHHoro a BToMo,Qenb Ho r o n OBe,Qe HII1R 

B paMKax KXIl Onl1CblBaeTCl'I C nOMOll.\b lO TCIK Ha3blBaeMI>IX a HOMaJ1bHblX 

pa3MepHocTeii, KOTOpbJe MorYT 6blTb Bb1411CJ1eHbl no TeOp1ll1-1 B 03MYLlle HI1I1. 

B pa60Te 13 3/ 6b1J11<! C¢loPMY11l11poaaHbl Y H l1aepC a I1b Hble npaB I1I1a Ksa p Koaoro 

C4eTa AllR aHOMa Jlb HblX pa3MepHoc Tet:i, Onl1CblaalOU\l1x IlOra p l-1c!JM I-14eCKOe 

OTKI10He HI-1e OT CTeneHHblX a s TOMOAe11b HblX 3aKOHoMepHo cTe tii s r 11y60KO

Heynpyrl-1x aAPo H-aAPOHHbIX III JlenTOH-aApoHHblx peaK l\I1RX C 6 0I1b WI1MI1 

n epeAaHHblMI-1 II1MnY11bGaMIi1 11 BceB03MOlKHblM Bbl,Qe11eHI-1eM 4a CT I-14 p a 3 HblX 

COPTOB B KOHe 4HblX COCTORHI1RX. n011Y4eHHaR ¢oPMYIla I-1Mee T BI1A 

dqAB. C X P -oe(t(s.l:.! .0) /
(s,p . O) =- C (~). 9/ 

d Sil I E p T P TO 

2x It .Le) =4-~[ 2-2r.}n--.L- +hy(n , . e )+nett 	(s'X.L • Q2 sin e sm 
In 

A'.!X.L 
~c.ln---+dJ. 

sin e 
- 1 

rAe A - Ma c WTa5HblI1 napaMeTp I{X.Il , c 11 d - n o c T oRHHble, r=16l33-20rJ, 
tit - 4 1-1C110 nmoa /apoMaToB/ KBapKOB, h - 411cn o aAPoHoB. npIl1HI-1
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MalOU\I-1X Y4aC T I-1 e B peaKlIli1l11, yen. x.L I sin O) - a HOMaJlbHaR pa3M e pHOCTb 

Y(Il 'X.L / Sin O) =-r[ 43 + 1 - l~ + n + ln(l -x l. )l.
2n (n+1 ) i= l 1 

o -	 YABoe HHoe 4 11 C110 HeB3a l-1MOAe~CTBYIOU\I-1X KBapKOB . 

YHI-1Bep CaJlbHbll1 x apa K Tep ¢lo PMY11bl / 9/ n03BOnl'l e T B npI-1HlII-1n e npo 

B e CTI-1 Bce CTopOHHlO1O npOBe p KY n p e,QcKaaaH l111 KX~ , 4TO npeA CTa B JlRe T 

c060~ I1HT e p e CHYI0 3 a ,qa 4 Y A JlR 6Y,QYLL\ I-1 x 3 K Cnepli1Me H TOB n p l-1 BbICOKI-1X 

3Hepr ll1 l'1 X. 

Paccr-1CnpeH I-1e HeKO TO p OI1 MOAI1¢ I-1Ka lIl1l1 ¢OPM Y Jlbl /9/ AJl l'l Ce4eH II1 R 

I-1 HKJlI03 I1B HblX peaK lI I-1tii Ep d a / d3 is nOKa 3a Jlo/34~ 4 T O C e e nOMOLL\b lO MO

meT 6 blTb npOBe ,Qe HO On l-1Ca HlI1e Ml-l pOBblX 3KCnep l-1MeHTaJlbH blX AaHH blX 

B WI-l POKOM I-1HTe pBane 3 He p r l1(, 40 ::;: VB~ 540 f3B 11 ,QOCTI-1 )KI-1MblX yr

JlOB pa CCe RHI-1R (J. n p l-1 3TOM I-1H T epe CHO OTMen1Tb CJleA YIO U\1111 ~a KT . 
E CJlIl1 paCC MaT p vlBa Tb 3K Cnepl-1MeHTaJlb Hble ,Qa HHble n pl-1 3He p rl-1l'1 X IBR , 
TO B p e 3YJlbTa T e aH a I11-13a ,Qa HHblX c n OMOl!jbtO ~OPMYI1b1 /9/ OKa 3b1BaeT

CR. 4 TO 41-1CnO Tl-ln OB KBa p KOB p a B HO n r = 4:~ .2 . a n p l-I BKllI04eHI-lt-t 

T a KIKe Aa HHblX 3KCn e pl-1MeHTOB Ha Kon11ai1Ae p e ~s 4 1-1CJlO Tt-tnOB KBap 

K08 pa CT eT ,£10 nr =10~g :~ . 
3 T O YKaablB a e T Ha B03MOl~HOCTb Ha611IO,Qe HI-1R C PO CTOM 3Hep rl-111 

HOBbiX KBapKOBblX CTen e He~ CB 0 6 0AbI / TI-1nOB K8a p KOB/ , BK Jl104aR CKa

JlR p Hbie lIe Jl03a p RA Hbie K BapK~1. Oc06eHHO I-1HT e peCH O 3 TO B CBR31-1 

C pa60TaM 1-I / 3 5~ n OCBl'IU\eHHblM l1 n p 0 6Jle MaM cy~ecTBoBa H I-1R 4aeTHblX 

CKa 11R p HbIX K BapK OS. B HI-1X , B 4a CT HOC T I-1. n p l-1 pa CCM OTpe HI-11-1 npo 

LjeC c a e+e- - a HHI-1r I1 I1R Lj l-1 1-1 6blno Ha i1AeHo, 4 T O MaCW T a 6 Ma c c HOBblX 

a ,QpOHOB, RB11RIOLL\I-1 X CR CBR3aHH~MI-1 COCTOR HI-1RMI-1 CK aJlRpHblX 4<3C Tl1 l1 , 

npl1 OTl1111 4 HOM OT Hynl'l KO H,QeHca Te <¢+¢ >MO)!(e T CO CTa B I1T b BeJl l-14I.fHY 

n opRA Ka 10 0+ 110 f3B . 

§4. 	 OnVlCAH IiI E CTPY KTY P H\>IX \1>YHKltHA MPOHOB 


B PAMKAX KOBA PI1AHTH O f O O.L\HOB P El l EHHOrO ~OPt~1\n113 HI\ 


a 2
l{aK 6bl110 O TMe4eHO pa Hee , CTPYI<TypHble ¢YHK 4 "1 "1 PA (x , Q ) . o n w 

c blBa JOU\l-1e pa cn pe,qe n e HHe K s a PKOB B a APoHe A 11 B XOAl'IU\l1e B ¢op 

Myn bl /1/, / 2/ , a Ta KlKe B c!> YHK LlHI-1 A(x.L ,... ) ,B(xJ.."") • r:p(x , O) 
B /6/ 1-1 / 8/, CTPOflTC R 1-1 3 K OBapI-1a HTHblX 0AHOB p eMCHHblX B 011HOBbIX 

¢ YHK U Vt,:i aAPOHa A. Ta KHM 0 6 paaOM. aHa rm e 3TI1X B OJlHOB blX ¢YHKlII-1':; 

K a K peWeH I1':; COOTseT CT BYIOLL\I-1 X KSa31-1n OT e HLj I1a 11 b HbIX y pa B He HI-111 n03 BO

JlR e T B npI-1H4l-1n e pa CC4 1-1Ta Tb BHA CTPYK T YPHblX ¢ Y HKLj I1,:i. B 3 TOM CO

CT O l-1 T BeCb Ma c y U\eC T BeHHoe OT1111411e n pl1MeHReMO r O anna paTa TeO p1l1 11 

CBRsaHHblX COCTOR HI-111 OT napToHHo i1 MOAe11l1. B KOTOPOI1 3aBI-1CI1MOCT b 

CTP YK T y pHo i1 4lY HK 41-1 H OT X 3 aAaeTCR 4 111 CTO t1J e HO~\ eHOJlOr l-14 eCK I-1M n y

TeM . 3 a ,Qa 4a nOCTpOe HI-IH CT PYK Ty pHblX ¢ Y HK lI l1 i1 ~(X,Q2 ) 1-1 3 COO TBeT

CT8 YIOU\ I-1X KS a a l-1n O TeH4 ",anb HbI X Bon HOBblX ¢ Y HKlIW1 pewana Cb B pa60 Tax 

pR ,Qa aB TopOB / 1 1 .36 -39~ B HI-1X 6blJlO nOKa 3a HO ; 4 T O BXOARLL\I-1tii B a,Q

pOHH~ tii TeH30 p / CM . pl-1c . 2/ 
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W (9J, q) =i- :£ (2 J1 )4 .0(4 )( p +q-PX) x <A, PI J/.l IX,a><X,a I JIIIP.A> 
/.I ll TT X,a 

/10/ 

PNPN 

n K. N - 1cy ~ :; 0 j K2 
K, 

Plfe .2 Pli C.3 

MaTp"14Iibli1 3neMeHT TOKa n e peXOAa aAPOHa A 8 KOHe 4Hoe COCTOR Hllle 

IX . a> 8 I1Mn y nb c HoM n p "1fimllKe HI1I-1 MO)KeT 6b1Tb 8blpalKeH 4 e pe a KBa3 11

n O TeHl.\I-1a nbHYIO B0l1H08 YIO $YHKUI-1IO II' ~P C8flaaHHoro COCTOf1 Hl-1fl N 

4 a CTI1 I.\ , 06pa3YIO~\IIX aAPoH A, cneA~~~M 06paao M / cM.pl1c.3/: 

• . " A .. ~ 
<A , P J Ii I k' l ' .... , k N > = JII (pN ' k N) IjI MP (k 1 , ••• k N _ 1 ) , 111/ 

rAe i ,l CP~ .kN) - TOK 8 3a~MoAei1 c TBl-1fl N -r o K8apKa 2C 81-1 p TyaJlbHbiM 

$ OTOHOM. B pcayn bTaTe CTPYKTYPHafl $YHK l.\ I1A p~ (x, Q ) , fl8 nfllO~aflCfl 
MH>1MOi:' 4aCTblO OT KOM611Hal.\I-11-1 I1 H8apl-1aliTHbiX c sepTOK TeH 30pa W/LV 

C BeK TOpaMI-1 p 11 q (q2=_0!C) . B bl p a)KaeT CR 4epea I-1 HTerpan a T K6aA
A • • 

paTa 8011H08blX $YHKlIl1~ II'M ~l n o 8HYT p e HHI-1M I1MnYIlbcaM k 1•.. • k N 2 

11 8 np"1lil.\l-1ne COAep~(\o1T 3a81-1CI-1MOCTb OT ,QBYX nepeMellliblx - x 1-1 Q 

8 TO 8peMfl Kal( a na pTOHHO~ MOA enlo1 OHa m1Wb A8nfleT Cfl !l>YHKLlllle ~l 

CKe~m'Hro80i1 n epeMeHHo i1 x. Hanw-J l-1e AonoIlHI'ITeIlbHoli n o cpa8H e HI11O 

C llJeHoMeHOJlOrl14 eCKcI1 na pToHHoi1 MOAeIlblO 3aBIo1C I'IMO (" TI-I OT I<Ba/WCl Ta 

nepeAaHHoro I1MnYIlbca Q2 eCTb cneACTBlo1e Y4eTa 101 ~~ elO~l'Ix Hene p TYP

5aTI'I8HYIO np\llpoAY 3$$eKTOa C8fl3ClHHOCTI'I K8apKoB B HYKnOHe . 8ACCb 

YM e c THo OTMeTI-ITb, 4TO B HaCTOA~ee BpeMfl pa3pa50TaHH~M R811fleTCA 

JlI1Wb annapaT Bbl411CJleHI'IA HapywalOt!lI>lX CKe l;l1l1Hr KXl1-nonpa80K K nap

TOHHOi1 MOAenl1. 3 n'l nOnpa8K>1 pa CC 4 1-1 TbiBalO T CR MeTOAOM TeOp1'l1-1 803MY 

U\eH I'I~ C nOMOU\blO pa3110lKeH\III; no CT eneHAM "GerYl!1ei1 KO llC TaH T bl C8 A3101" 

KX.ll: 

1 as (Q2 ) /12/13 0 1002 , A2 

11 B03HI-IKaIOT 611arOAapR Y4eTY B03MOlKHOCTI'I 11311Y4eHI'IA 1'1 n or I101lle Ii 1-1 A 

r~OHOB KBapKaMI-I. BeCb Ma BamHO~ 1'1 60Jlee OT8e4alO~er, ¢~31>14eCKO~ 

peaJlb HOCT I'I flBnfleTCA aa l la4a pa C4eTa 1()(Jl- n on pa BOK I~e K MOAeJlb tfblM 
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na PTO HH biM CTpYKTYPHblM ¢lYHKl.\l'IflM , Cl K CTpYKT YPHblM $YHK l.\ 1'1 AM , onl1 

Cbl8a lOU\I1M K8apKI1, Haxo AAllI I1eCR B C8AsaHHOM COC T Ofl HI1I1 . 4TOfibl 04e

HI-ITb, KaKa A 8 3 TOM CJlY4ae 4aCTb HapyweHI'IA CKe~I1I>1 Hra 5 Y A e T o6y c

Jl0 8I1eHa 3$$eK TaMI-I CBA3aHHOCT I1, MO~HO paC CMOTpeTb AJIR npI>IMepa 

CTpYK TYPHYIO $YHKI.\I'IIO CI'ICTeMbl A8 YX KBapK0 8 - MeSOHa /S9 ,40.' . A I1M

n Y!1bCHOM n pI'l6J11-1)KeHI'II-I . cooTBeTcTBYlOllIe M Y4eT Y JlI>IWb Tex rmoHo B , 

ofiMe H KOTOp~~ c03A a eT K8a311noTeH411aJl B 3aI1MOAe~CT 8I'1R, BXOAAllIl1~ 
B ypaB HeHlo1e Al1R BonHoaot'i c)lYHKI.\I1I1 C8 A 3a HHoro COC TO Rl-I I>I A K8apK o a, 

CT pYKTYPHyIO ¢lYHK41'11O MO~ HO n p eACTaB I1Tb 8 BI1Ae 

2 CK n p e Ac K. 2 
P.(CW )~ p (0 +p (~ ,W). / 13/ 

I I I 

r Ae AP~K(.f) - cKei1 Il11 Hr08 a A no nepeMe HH0I1 HaxTMa Ha I; 4 aC Tb CTPYK

TYPHOM $ YHK 4 1-11'1, a n peA CKeH I1I'1HrOB aR HMeeT 81-1A 

n peACK. 2 
P (I; , W ) = 

dD2 2 "" n 0<: 

- (01 +02) .~ . I. (-1) - r I IJ.I (y) 2dy I ..J!2_ 114/ 

0=0 dz n z 
 Z ~ In mW(1-0 


IW 2 = Ci' + q)2 '00 


[ CJlI1 B OIlHOB yIO $ YHK4111O 8hl6 p a T b B BI'I Ae peWC Hl-1 1l K8a31'1n OTe H41'1811b HOrO 

yp8BHeHI-I1'l c KaK"'M-111-160 MOAe nbHfoIM n OTeH l.\Io1a nOM 83Cll1MOAerl CT81'1A 1<8ap 

KOB, T O MO)KHO n0l1Y4\11Tb BI-IA C T PYKTYP HOl1 <\lYHKI.\ I1 I'1 KaK ¢YHKI.\I'II'I CKeli 

n l-1Hro8oi1 n epeM e HHOl1 1'1 l1 e peMeHHo~ Q2. H a PI-IC. 4 1'130fio8lKetlbl rpa $I1KI'I 

)C -3aBI1 CI-IMOC T I1 p(x,Q2 ) /npl~ $I'II(CIoI

~ p08 a HHOM 3Ha4eHI'I11 Q 2 / B Cl1Y4ae 

.!: 8bl50pa 11/(y) 8 BI1Ae T04 Horo perue -

HI'IA K8831'1nOTeH 4 1'1anbHoro ypaBHeHI>IAD.L 
C 3a l1 1'1 palOl'~I'IM DC 4I'1JlI1RT OPHbIM nO TeH

0,2 
0,3 

1.\I'IcJl1OM /cnnnWHaR nl'lHI1R/ '" 8 B~"Ae 

0,1 npl1fil1"'lKeHHOro perueHI-IR C MOAenbHb~ 
XPOMOAI-1HaM~Ne CKI'IM nOTeH l.\l'Ial1OM /4 0 ~ 
KOTOp~C np\II o n peAeJleHHOM Bbl60pe 

napnMeTpOB Hen 110XO cornaCYIOTCR 

C 3KCnepI-IMCHTatlb HblMl1 tla HHbIMI'I n o 

PIle. q CTpYKl YPHOt'1 q,YHt< 1110111 11 -Me30Ha • 

npeA CK. H3Y4eHI1e BKilClACl npeAaCI'IMnTOTH
4 e CKor o 4I1eHa p (I;. Q2) !1 ~/ B Q2 -3aSI1CI1MOCTb nOKa3cJJlO, 4TO 

3!j>¢eKTbl CBR3.:! HIIOC TI1 n PHBOAflT 8 05JlaCTI'I x? 0. 3 5 K y61>Isa HI11O CTPYK

T Y PHO.:1 $ YHKlIa.11'1 n pl'I H3MeHe.'111'1 Q2 B I1HTepBane O. 5.s Q::> ~ 1 0 r 3B 2 , 

a Aailee I'IX Bt<l1aA n paKTI-14eCKI'I I'IC4e3aeT. POCT me CT PYK1YPH0.:1 $YHK

0 21.\"'111 npl1 Mal1blX c POCTOM Q2 fiYAeT ocy~eCTBI1RTbCA 1lI1lUb npl1 onpe

Ael1eHHblX yCJlOBHAX Ha Macey KBapt<a. 
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§5. 	 ABTOMO~EnbH O E nO BEnEHHE 

CE4EH~~ nOnY~HKn~3~BH~X PEAKU~~ 


~HTepeCHaH OC 0 6eHHOCTb I1HKnlO3111BHbiX np0i..\eCCOB B 06naCTI1 60nb

WIIIX P T COC T OIII T B nOHSneHIIIIII 3aSIIICIIIMOCTIII CpeAHeA aCCOl..\l1a TIIIBHOA 

MHO>KeCTBeHHOCTI1 OT nOnepe4 HOrO I1Mnynbca 4aCH11..\bl - Tplllrrepa PT< n(p ) > _ r(p ) .
T T 

AnH nOHI1MaHI1H 3TOH 3a BHCI1MOCT I1 BeCbMa nnOAOTBOPHb~ HBnHeTCH 

MHOr OKOMnOHCHTHblH nOA x oA K OnlllCaH 1111) \IIHKnI03l-1BHbIX 101 nOnYI1HKnl03\11B

HblX CneK T pOB . 

Pa CCMOT pl1M nonYIo1 HKn~3 I1BHwA n p 0 l..\ecc 

C 0 

A + B ~ C( p
T 

) + X 
n-

l+ X 	 15/ 

T.e . B AaHHOM CIlY4ae B pea Kl..\l-1 1-1 I1H KnI03I-1BHb~ 06pa3~ BWAe n He TC R 

OAHa 11 3 3apR)I(eHHWX B TOPl-14HWX 4aC T I1i..\ , KOTo pa R n OIlY41-1na B pe 3 y nb

Ta Te S 3al1MOA eHCTSHR 6 0Ilb wml none p e 4 Hbi A I-1M n ynb c / C(p T) - 4 aC T I-1

I..\ a - Tpl1 r r ep/. 

n p oi..\ecc /1 5/ xapaKT epl13yeTc H Ta l< Ha3blBaeMbll'-1 nonY I1HKIlI03I-1BH l->IM 

c e 4eHllle M d a n/dp~ , KOT o poe 6Y~Y4\11 npOCYMMlllpOBa HO n o 4\11cny Bcex 

3a p HlI<eH HWX 4aC TI1 1..\ n ~ , npl-1BOAI1T K 0AH04il CTI14 HOMY I1HKnlO 311BHOMY 

pacn p eAeIleH l-1 1O da / d p = ~ dan / dp-+c . B pa60Tax / 41/ nOAPofiHO I1ccne
o n 

AOBan l-1 Cb nOIlYl1HKJlO 3111 BHbie pacnpeAeneH I-1R S paMKax OTMe4eHHoA Bblwe 

TpeXMepHoA $ OPMYIll1pOBKI-1 KBaHTOBoA T eOp\ll11 nOIlH , a TaKl+!e CBR3b 

MOMeHToB nonY \llHKIl10 311B Horo pacn peAeIleHIIIH c o CTPYKTYPHblMI1 $YHK 

I..\ IIIRMI1 . 

3AeCb Mbl npOI1IlIllOc Tpl1 PyeM KOppenHl..\\IIOHHWA xa p aKTep aCCO i..\lo1a TI-1S

HoA MHOl+!eCT BeHHOCTI1 paCCMOTpeHllleM 3 a K OHa n OA 0 611R An R nOIlYI1HK~

31-1B HblX n poqeccos / 421 . 

ACCOl..\ waTf.olS HaFi MHOlKeCTse HHOCTb pea KI\I-1111 /15/ onpeAeIlRe T CFI c ne

A YI0lJ1I-1M 06pa 3OM: 

< n(p ) > = t (0- 1) F' (n, PT) 
/16/T I F(n,p ) 

n T 

rAe 	 F (n, P ) - nOIlY~ HKIlI0 3I1S Hoe pacn peAeneHl1e. 
T 

npeAn OnOIKI1M, 4TO 3TO pa cn peAeneH~e MOl+!e T 6 blTb pa3611TO Ha 

KOMnOHeHTbl 8 COOTSeTC TBl111 C CI-1IlOl1 KOppeIlRI..\ I111 Me lKAY MHOl+!e CT S e H-

HOCTblO 1-1 n on epe4 HbIM I1MnynbcoM Tp l1r r e p a P ,
T 

to t
F 	 ( .0, P ) = FO (n,p ) + F' (n,p ). 17/T T T 

nep sblA 4neH B 117/, OTB e 4 al0lJ1I1A OTCY TC TBI1IO KOppeIlRI..\I1r:;, MOlKeM 

npeACTaBI1Tb B BI1Ae 

F °(n •PT ) = C (n) <Il (p T ) • 18/ 
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S T o p o i1 4 n e H , COOTB eTC TBYIO lJ1 I-1i1 Cl-1nbH blM KOppen Hl..\lIIHM Mell<AY n . P ' 
T 

napaMeTpI1 3 YeM B aBTOMOAenbHO~ $ODMe 

o 
F '(o,P T )= a(PT)·r/J (-r- ) ' /19/ 


PT 


HeT PY A HO n OKa aaTb, 4TO cpe~HRR aCC04\11a T I1B HaH MHO>KeCTS e HHOC Tb 

B 3TOM c nY4ae MOI+!€T 6blT b npeACTa BIleHa S BI-1Ae 

l Ot 
<n(PT» - <no>+<n ' > . 	 /20/ 

O<n ,"_ const(PT ). a <0' > - f(p T) - KOppemH\110HHblll 4neH B /19/. 
~HTepecHo OTMeTI1Tb, 4TO n OCTpOI1B , I-1Cn Onb3YR TonbKO nepB~~ 

4ne H B $O pMyne /20/, HO~\l1pOSaHHoe onpeAeIleHH~ 06pa30M TonOIlO

r"114eCKOe Ce4eHl1e, Mbl npIIIAeM K 113BeCT HOMY cKeHIlI1Hry KNO 

(1 

<11>.----11- = 'V (...!L); 	 /21/
}; a <n> 
n n 

npl1 	 3TOM <n(PT»=<n > n o11H.-l. 

B TO lKe BpeMR KoppenR4110HH~~ 4IleH cpeAHeH aCCOl..\l1aTI-1SHO~ MHO

)f(eCTSeHHOCTI1 <n'> ~ COOTBeTCTB~lJ1ee eMY pacnpeAeIleHl1e /19/ Aa~T 
3a K OH n OA06111R 

<n(p » . dun/dP-'T ='I'(_'::u_ _ ), /22/ 
T 2 du / d p' <n(p » 

n n '1 T 

KOTOPblr:i nOIlY4111n 3Kcne pIIIMeriTaIlbHOe nOATBepIKAeHl-1e Ha YCKo pl1TeIlRX 

Cepnyxosa 1-1 tlEP11. 
TaKO~' 3a KOH / 19/ cne~yeT, B 4aCTHOCH1 , 113 n peACTaBJleHI-1r:; 

o KorepeHTHOM B036Y1+!AeH~1II HYKnoHa III MOAener:1 MHO)f(eCTBeHHoro PO)l(

Ae~I"1R B np\ll6IlI1~KeH\II1-1 npRMOnl-1Hei1HbiX nyTeA, KOTopLle npeACKa3WBalOT 

3aBI1CI1MOCTb / 44/ 

< n(p » = a + bp2 , 	 /23/
T l ' 

nI13KY~ K Ha6~AaeMOH Ha DnblTe . 

TaKIIIM b6pa 3 OM, C T041<1-1 3peHI1F1 KOppenRi..\l-1tr MC};fAY n ~ PT KNO
c Ker:im1Hr OTse4aeT HYIlesblM 11111111 npeHe6pel'<I-1MblMl KOppemll..\~FI~1 ,B CIlY

'-Iae Cl1nbHblX KOppeIlFlI..\~i1 MOlKHO O)f(I-1AaTb Bbln OJ1He Hr-t" COOTHOWe HI1H /22/. 
3TO COOTHOWeHl1e n 03BOIlFIeT nony4111Tb TaKlKe t1>OPMyny CKeAIlI1Hra 

B cpeAHeM. npIII ceepXSblCOKI1X 3Hepr1-1HX. rile AonFi BTOPl-14HbiX 4 aCTI-1I..\, 

p OI+!,QeHHbIX B cTpye , yoeJ1114l-1BaeTCH /Koppennl..\11'" II~ P 3Ha4~Tenb
T 

Hble/. CJleAyeT O)l(l-1AaTb cne~H¢~4eCKI1X oTKnOHeHI-1;1 OT KNO- pacnpeA e

neHI-1H. 

CneAyeT OTMeTIIITb, 4TO aBTOMOAeJ1bHaR ¢YHK4HFI lJf(z) /22/ MomeT 

6 b1Tb Har:;AeHa KaK peWeH \1e ypasHeHI'IR peHopMrpynnbl MR nonYIIIHKn "' 
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S ~ BH~X Ce4eH~~ ' 43( np~ 3TOM SaKOH A~CnepCMM 

D(p ) = _1_ < n(p » 
T Va T /2 4/ 

~ OTKnOHeH~R OT Hero , KOTopwe 6~n~ HSy4eH~ B paMKa x ypa s HeHMR 
peHopMrpyn n bl , Ha XOARTCR B COOTB eTCTB~M C COOT HoweH~eM Bp06n eB 

cKoro - Manb XOTpw AnR nonHWX cpeAHMX MHo~eC TBeHHOCTeA 

D =A < n > - B . 25/ 

3a KOHOM e p HOCTb 121 I 6hlna n pOBe peHa B UEPH M nOATsepAMna Cb , 
4TO RBHO CBMAeTenbc TBy e T 0 CMn b HblX n ... P - KoppenR~MRX .

T 

1)6 . npOI~ECChl C 6I)nb\IJO ~ MHOl'{ECTBEHHO CTbI0 . 

MHo r OKOMnOHEHTHOE Om1CI\H~E M~ POBbIX 

3KcnEP~MEHTl\nbHHX .T\AHHbIX (a ,an ' <n > • r n ) 
t Dt 

Ka K Y>i<e OTMe4anOCb Bblwe , npo~eCCbl C 60nbwoi1 MHO}l(eC TBeHHOCTblO 
rnaBHblM 06pa30M paSblrpblB<:lIOTCA Ha UOnbl'JMX pa CC TORHMflX /Manblx PT I. 
3Aecb cy~ecTBeHHW MHwe MexaHM3M~ reHepa~MM 4aCTM4, He}l(enM B 0 6 
naCTM 60nbwMx .PT 

JlnR OnMcaHMR TaKMX npo~eCCOB BeCbMa n nOAOTBOPHblt-l l1BnfleT CR 
MHorOKOMnOHeHTHbli1 nOAxoA ' 44 1 PaccMo TpMM 0AHY M3 ero KOHKpeTHblX 
peanM3a~Ml1. OTnpaBHblM MOMeHTOM MOAellM RBnReTCR npeAnOnO}l(eHMe, 
4TO B Ha6n~,QaeM YtO MHO)l(eCTBeHHOCTb OCHOBH'OI:; BKnaA BHOCRT 06na CH 1 
$asoBoro npOCT paHCTBa, Bbl,QenReMt,le cne,Qyt)~MM 06pa30M: 

- 0611acT b , COOTBeTc TBylO~aR BTOPM4 HbiM 4 aC T M~aM, 06pasoBaHHbiM 

6naro ,Qapfi AMC CO~Ma~MM CTanKMBa~qMxcR /nMAM pylO~~X/ 4aCTM~ ; 

- 06nacTb , OTBe4alO~aR He saBMCMMOMY McnYCKaH~1O pa3Horo co pTa 
Hei1Tpan b Hblx aA pOHHblX acc04MaqMM / KllacTepoB/ C HyneB biM M30Cn l4 

HOM . 
npM 3TOM Be pORTHOCTb pacnpeAeneH~A no 4 ~cny KllaCTepOB MMe eT 

BMA 

i jw . =a , {3 , P « n »P « n., » .. . , 
n 1 • n

2
.. · I J o1 1 ~ /26/ O2 

r Ae , (J i - Be poRTHoCTM i - r o l1 J - r o Ka HanOB ,Q~cco~Mal'~M Haa i 
neTalO~eA 4a CTM~bI M 4aCTM~N MMWeH I-1 c ooTBeTcTBeHHo, ne ~ nf » 
MHO)l(e CTBeHHOC Tb /cpe,QHAR MHo>i<ec TBe HHo cTbl KIlacTepoB Tl-1na f 
Pn « n » - n y accoHoBcKo e pa c npe,QeIleHMe • 

• eHoMeHo~or ~4ec K~G aHan ~3 n OKaswBaeT , 4TO C Ta nK ~Ba lO~~e CR 

aAPoHbl AMC CO~ ~~pyIO T B cpeAHeM He 60nee 4eM Ha TP~ 4aCTM~bl ~ 4TO 
A~cco~~a~~R paBHOBepORTHa R Anfl HaneT3~IHX 4a CTMllw ~ MMweHM . Ecn~ 

np~ 3T OM orpaHM4~TbCR, HanpMMep, paCCMOTpeHHeM KnaCTepOB C MO
AaMM pa cna,Qa He 60Ilee 4eM B 4eTbipe 3apR }I(e HHbie 4aCTM~bl, TO pac

14 

npeAeneH~e no MHo~eCTBeHHOCTM 3apR~eHH~X 4aCT~~ B npo~eccax 
ap ... n+X (a= p,p,K±,,,!:) 6YAeT ~MeTb SMA 

[ nc-2 ] 

4 


Wne = a 2 . I P (b )PD~_2_4n (a) +2a(1-a ) x 

n= O n 

[o~_~ 2 [DC;6 J /27/ 
2 

x I P (b) p n -4-4n (a ) +(l - a ) I P (b) Po - 6-4n (a),
0=0 0 _ _ 0",---__n=O n ...:.:J.iC- - 

2 2 


rAe a - BepORTHOCTb AMCCO~Ma~ ~~ He 60nee 4eM Ha 0AHY sapR~eHHY~ 
4acT~~Y , a M b - cpe,QHMe 4Mcna KnacTepoB, pa cnaAa~~~ xcR Ha 2 ~ 4 
sapR~eHHble 4aCTM~W COOTBeTCTBeHHO. 

3HaR Wn - TononorM4eCKoe ce4eH~e, MO)l(HO Bbl4Mcn~Tb cpeAHlO1O 

MHome CTBeHHOCTb M OCTanbHwe KoppenR~~OHHNe MOMeHTN ~ pacnpeAe 
neH~fI . 

Hanp~Mep, cpe,QHfIfi MHO)l(eCTBeHHOCTb 3apfl~eHH~X 4aCT ~~ onpeAe 
nReTCR SblpameHMeM 

< n > = 2a+4b -,- 2+4(1 - a ) , / 28 

a BTOpoA KoppenR4~oHHbli1 MOMeHT C2 = < n > + 8 b - ,8 {3 2 - 4 , 
Ha OCHOBe 3T0i1 MO,QellM ! 45 ! 6bln0 npoBe.QeHo OnM CaHl-1e MMPOBblX 

3KCnepl-1MeHTanbHbix AaHHbix no Tononor~4eCKI-1M xapa KTepIKH 1KaM ,QnR 
pp-, pp- , p-, K± P -B saMMoAeI1cTBMi1 B o6nacTM ,Qo 3Hepr~M ISR 
/s ~ 100~ 4000 r3B 2 / . fiWllO nOllY4eHo BnonHe y,QoBneTBopMTenbHoe 

on~caH~e x 2 = 1,6 11 , KpOMe Toro, 6blnM C,QenaHbl npeACKaSaHI-1R ,QnA 
3Hepr~i1 SP S-Konnai1,Qepa. npe,QcKa3aHMR cor naCYIOTCR C nony4eHHblM~ 

3K cn ep~MeHTa IlbHb~M pe synbTaTaMM B PP - cOY,QapeH~RX npM 3Hepr l11-1 
\( 6 = 540 r3B. TaK, ,QnR cpe,QHe~ MHO>i<eC TBeHHOCTM Te o pe Tw <eCKoe 

<n Il1SHa4eHI1e < n th ) = 27,7 , a nonY4 eHHoe Ha omHe p) = 27 , 4+2,0 . 
MOAenb 6blna ~cnOllb SOBaHa ,QnR MSY4eHMR sapflAoBo-He !:1 TpanbHblx 

KoppenR u ~i1 ~ KoppenR~~i1 Bnepe,Q-Hasa,Q , rAe Ta K}I(e 6~n ~ n onY4 e Hw 

npeAC Ka3aH~R , nOATB e p,Q~BwI1ecR 3K cnep~M eH Ta ll b Ho /Ha y CKo p~TenRx 

~~B3, ~HAn, UEPH/ . 
Ei bln~ ~sy4eHbl cBo.:1cTBa a,QpoHHblX a C C Oll Ma lJ. ~l1 /Kni'ICTe pOB , peso 

HaHcos/ ~ Me x aHMSMOB 0 6 paSOBaHMR 8 TO P~4HWX y a c T~4, S 4 a c THocT M, 
nOKasaHO Bos pa cTaH~e npM BbICOK~X 3 He pr~Rx BKJla Ail MHOr Olj a CT~Y HbIX 

aAPoHHblX Knac TepoB. 3TO MO>Ke T pa c cMaT p~B .JTbCR KaK oGbAcH e H~e 
C06blT MI1 C 6011bW0i1 MHO}l(eC TB eHHo c T blO,oGHapYlKe HHblX 8 KOCMW..j e CK ~X 

nY4 a x. Eion ee AeTanb HO TaK Me A B Ile H~ fI n peAC TO~T MccneAo Ba Tb Ha 
CKopMTen AX 6YAy~e r o . 

§7 . 3AKJlI~4 EH I1 E 

B O,QH OM AOKIla,Qe T PYAHO OXBaTI-1 Tb TilK YIO 06IU ~ P HYIO M 6 YPHO pas
B~BalO~~CR 06naCT b , Ka t< C1l~ 3Io1 Ka MHOlKeCTBeHHor o pmKAeH~R aAPOHOB . 
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6e3 Ae Tanb HOrO nOH~Ma H~R KOTOpO~ HeB03MO~HO nOCTpO~Tb 6YAY~Y~ 

TeOp~~ . CneAyeT nOA4epKHYTb, 4TO eCTb BCe OCHOBaH~R C4~TaTb MHO
~eCTBeHHble XapaKTep~CT~K~ Hepa3pblBHO CBR 3aHHblM~ C BHYTpeHHei1 
CTPYKTy pOi1 C TanK ~BaKl~I-1XC R 4aCTI-1~ . 3Aecb Ba~HbIM <!laKTOPOM RBnReTCR 
yCTaHOBneH~e YH~BepCaflbHOCT~ CTPYKTYPHOi1 ~YHK~~~ aApOHa. 

6eCCnOpH~M Ha CerOAHRwH~i1 AeHb npeACTaBnReTCA Han~4 ~e He OA 
Horo , a DRAa MexaHI13MOB MHo~eCTBeHHOI1 r e He pa ~ ~~ 4aCT~ 4 . XOTR 
BblAeneH~e ~X B 3Kcne p~MeHTe npeAcTa BflReTcR HenpOCTO~ 3aAa4e~. 

!1eTanbHoe ~CCJleAOBa Hl-1e MHo>xecTBeHHl>IX npo~eCCOB Ha YCKO pl1TenR X 
4acT~ ~ ~ penR T~BHCTCKHX RAe p , aHan l13 TeOpe TI14eCKHX MOAene i1 3T~X 

npo~eccoB - nYTb, Ha KO TOPOM 6YAeT 06Hapy)~eHO HeMano HOBor o 1-1 V1H
Tepe cHoro . 
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B 061>eA~-tHeHHOM ~-tHCTHTyTe AAe-pHbiX HccneAoaaHHH Ha4an 
BbiXOAHTb c6opHHK "KpamKue coo6UjeHuR OH.HH". B HeM 
6YAYT nOMe~aT~CA CTaTbH, COAeP*a~He OpHrHHaJlbHble Hay4Hble, 
Hay4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKJlaAHble pe3yJlbTaTbl, 
Tpe6y10111He cpo4HOH ny6JlHKa~HH. 6YAY4H 4aCTbiO 11Coo~eHHH 
OH~H11 , cTaTbH, aoweAWHe a c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHHA OH~H, cTaTyc o$H~HaJlbHbiX ny6nHKa~K.:1. 

C6opHHK 11KpaTKHe coo6~eHHA OH~H11 6yAeT BbiXOAHTb 
peryilAPHO. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics . 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 
Being a part of the JINR Communications. the articles 

of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

CHcaKHH A.H., CKa~KOB H. B. PZ-85-434 
0nHCaHHe MHO~eCTBeHHhlX H HHKnro3HBHb~ npo~eCCOB 
Ha ocHoBe TpeXMepHoro TeopeTHKo-noneBoro ¢opManH3Ma 

~aH 0630p pa60T gy6HeHCKHX TeopeTHKOB TIO OTIHCaHHro MHO~eCT 
BeHHb~ H HHKnro3HBHb~ npO~eCCOB Ha OCHOBe COCTaBHOfi KBapKOBO~ 
MOgenH 11 TpeXMepHbiX penHTHBHCTCKHX KBa3HTIOTeH~HanbHb~ ypaBHe
HHH, non~eHHb~ B paMKaX KBaHTOBOH TeOpHH nonH. 06c~aiDTCH 
BOTipOCbl OTIHCaHHH CTPYKTYPhl ~aCTH~ Ha OCHOBe KX,U H TeOpHH CBH-
3aHHb~ COCTOHHHH. 

PaooTa BhmonHeHa B lla6opaTopHH TeopeTH~ecKOH ~H3HKH OILqH. 

Coo~~eHHe O~~eAHHeHHOro HHCTHTyTa RAep~X HCcneAOBaHHA. ny~Ha 1985 

Ile peBOA aBTOpOB 

Si ssakian A.N., Skachkov N.B. PZ-85-434 
Description of Multi-Particle and Inclusive Processes 
on the Basis o f Three-Dimensional Theory-Field Formalism 

A review is given of works of the Dubna theoreticians 
on the de s cription of multi-partic l e and inclusive reactions 
on the ba s is of the composite quark model and three-dimensio
nal quasipotential equations derived i n the framework of quan
tum field t heory. The problems of descr i ption of part i cle 
structure on the basi s of QCD and the t heory of bound states 
are discussed. 

The investigation has b e en perfo rmed a t t he Laboratory 
of Theoretical Physics, JltW.. 
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