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~ 

I. !lBo.O!!!!. 

~.MB 06paaoBaHIX 68p80HOB 119 KBaPKOB H8 OOHOHe XB8HTOBOA 

" poIIl.llBllWOlIOl ""'" U. jlemeUB . U09TO~ 6<w.ID0e 8BSQOlme 1!1A9'" pa!lJlM'l
HIIe ODIY<leROMeOQlOl'l"leCJ<IIe OO.!IXOJOI I< 01lB08IllII) JQl8pKODIIX o,..neo•• 

ODOdollH. npa 3'l'OM OltBsllB8.9!'ca: 'Jl:06JfU).! 1I0flo.n:LB0B8Tb lIlt9R 11 MO'l'O,1tW 

CT8'rM0'TFI8CItOI temKIQ MO)t6J!hRHX CHeTeK . no-:BI:!.,ItHI.DMy. CTBT1!OTJlQeo

IIBA MOIl6J!hHllll .O.ltXOll u. n~ePRe'l" CBOeA ItlftllOC'l'lt a TorM, rorJ16 op06

.:I2 8111S JCO~ft'1'a lmSPJItOB 6YJleT nOJUlOM"hI) pemeh8. n OTON;Y 1ft'0 'ta KOO 

01'8'HCTJAeCftOe MO.llBJDlpClB8H][e odlJ'LUTO OYIll601':BeHlIO C-fIDlJ,eT M81'e.Y8T!.

ilfeOD8 CJlOXIIOO'l'lt, BOsB:altB.DIDle UplI Jr3YQeHB..B pe9.11aHHX CJlOT'ell! . 

B IIOn8Jll>BOli no.!IXO,. OllBcaBJUI 68p!10UOll nOOTYJlllpye TCl!, qrO OUl! 

06p8901l8l!ll .. JQl8PI<I>S II,. n.T"""HlII npollllOC 06pa.oB8H11J1 TSKJIX 

I<IISOT.poS IIJIB M8I1l11lB 8. poO"""TpI<II8eTCII. C Jo01~POC""lIlI'I80~O' ,.0"1<11 

s})OHJit8 BOSH.M.KHO.BeHBe 8'fBI: KlBC"I'epon JlQ..IIlitRo OllTlI odYCJIOBJI8HO HB.Q"U

811 OBR88R1I1IX coO'!"omml B JQl8p~-r.llllOl!llo• ..."ejDIB. UoPOX01t 1111 OB8lISH

IIID: 1\ cB060_ COCTOJIIIlIR 09HB'UlO'l" 1tOROI$IIHMeHT . B op!lpoJ1e oymeo'f

1IYG1' lJlJWI JlIlIl SHlI.lord 8TO~ 0poIlllCCY· RBlIJIIIIIOP, nepexo,llll MIlJlJXY 
JIORUJl80B8llHJlIII: • JleJl0 K&U30MFIIDOI\J COC1'OJDIltlDa! M9Jn'POROB B npo<1le

I/O nepo7:ll~ I18.1!OIlTHOCTB /2/ !WI lIJlI! DpoSP"IllelU!ll 1IZ....~pam B 

IIO.au 3, ,s uue nepeJ<OJOI WlellTpooOB all ~rYOIIIIHX COCTOl!lllltl~/ 
TSDX,IQIJ< tePPOHII B IIBmImII[I Do.QOpoBO,lIBl1I<IiX ,B SOllY nposoJIII

1«>0'l'_ • 

kD OIl! mllilall!!lleBTe CBJI88/Ulo e COCTOJIHBe COil."". 1tBe KllSpl<8, 

TO B08H11K8BT Me80H, ec.D'I'PH. TO CJSJIl'IOlt. KpoMe TOro. JOWOTCJ{ lillIe

&8OTSO 9..CD0PJ<llOnanHHX 11111.81mB H8 OY1llec~e B ICQlIlX J!H6aPHD

lIOB II oo..e Cllomua ~Jl.TIlKB8pJ<OBI<X o~e~o'" 7- 9/ . J];116apeoBHlle po

80HaHOU Jalryr Ha6JJJ:Uta Tbc.R 1'SD8 II IJpB BYMOJl-RjMOHHOM pecceJUf.lD( I I 0/ 
~j)8"'.ll1lellD noJl'rpona H oJlll 1I88BlQJ1elO'!"BIDI !DIOHOB a Jle ....poll8llll' I • 
KDRItlB'j)81U1J1 I<8a1tOI 118 n -JQI8p!<OBHX KOM!JOH08T (n c 3.6,9.12) 110&8. 
6..". ll8II.D.eRS ctsn'1Ip01I8IIII811 uoue_0.8l!IoIIlIX JlIUI1II'JC. npEfJlC'l'IlIWIB' l1li

••poc ROOPOC - IQIIt Teopeft'leCKli Bi/'laCJIIITb ..... IIOHItlHTj)8!UD1? ()meT 

He Jl8IIHIII ROlIpoC .11118'1" n_BeHlle "'T01tQ" o.smc......om. lIex8lUllQl K 

lIo.tll.laI coo~eo,.1lJIIl!U IIYfiftUllPJOBla uac....poB (,I\16a.ac...... 
"o;te.n' II-I . 31"s IIOJIUIo , Jl89i'1"~ CBa'WUl AIUl apeBIIX. S 110
fOIl a ,IIoIJl 1I01le'IIIIIX 'I'8MIlapaf1P" 14, • 1I0.BQI.!l.' ClIIIOQorMCoDIIIIIIIN 

o6p83001 pBCc ..nan aOIlll8B'l'p8IOIII IIYfiTIIDSPKOBIIX "aomoH.BT. H."01'Oplle 

pe.;ynu..... '8IIOI'O pac ....... 61llY" lIa.uoa.1IIoI B lIJIIKT. 


~.ulilodl IID'II:t1IITI 

~ 8CCJeIOImI 

GfilSJlI10TEH/~.......----~... 
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B CTaT!'ICTll'Ie CKOR ..."xaIlOKe BlIEHYJD pCIIU.;fsll"eT '*'IJoIYJIliIpoBSHJU<l! 

EoI'OJIll60BliM nplIH~ o Clla6JlellM KOPP8J!JlUllII 167'!r '9-3!'1Ke B!.lCOKllX 

3nep!'llA aH8Jlora'lll1lll njlHHllIIlI Y)lBeTCI! YCTaJlOBl'ITb 17 AJl.I! ROPpeJlIIlllIOH 

HHX ~~ B npocTpaH CTBe O~HOCRTenLHHX cKopocTe A. OOc~eHZm 9~O-

1'0 njlHHmma lIOCBRIIlOH nyKKT 3. 
IIjlHHe)teHHHe n jlKMep" COOTBeTCTB)1JlT llBYM lIpoTlIBonClllO&J1I1II =BllI!

IDol: .Kor,ItB .KBapK-r.DX)JiH8JI MaTOPlLR aaxO,ItDTCSI B paBHO.seCBlJ B ItO 

cTanKKBaDTCH BHcoRo9HepreT~ecKHe qaCT.B~, TO eCTL KanBTIP ~to ae
paBHOBeCHoe COCTORHHe. 

2. CocymecTBJPmHe MY~kTBKBapKOpH6 KAacTepM 

ITapaMeTpl:l .ltU;ItOI'O .B, n -KBaPKOBHX KJI8CTSPOB III):&HO paCC"tHT8T:b 

C UOl.lO<IU>" TeopD ""=B 18/. COBOKYlIHOCTb OI\llHBKOBHX MaOTepoB 06

pa3yeT ""CTYJl Tepo.«>.JtIIHaM!I'Ie c J<YI) ~a] . !{or~a ae oytllecnym pa3JllI'lHHe 

n - ospROBlle K.'I.8 CTSPll , cmC'l'eJ.1a npc.llC'TamuteT c060l OMeo b p8SIU{X 

~3. EcJIIl nOJ\o6HAA o.....I:IIIJIHwr ""oTewa _OBeOH8 lUll! rOTH 6u lCB/I3n

peBIlollOeH8. Bce ee ~30BHO KOJlueHTpam!II ..,ryT 6""" ryec""",? c 
DO~ CTaTnCT~ecy.oA Teopnx reTe~3HUX coc?OKHIl 19-2 . 

,nOnyCTIIN. 1;. - n pocTpBHCTno BOJ!I!OBHX ~KDJ'IA. onncllBAII!IID" ' 

n -KBap.KOmlB RJI8CTep!:l, 8 H,.. - COOTB9'l'~ l"8.NB)[1,TOKilaR. ,Il.Il..R: 
lIOJ!Ho1'O r8MMl.TOHl'l8Ha reTe~3HOa cnCTSMIi H • llelcTHYDIle1'O H8 

npoCTpaHCTBe BOJU!OB!.lX ljIynKDJ'IA 'F . lINeeM 

H=8 Hn 7=07. (1) 
n• 

I'aMMbTOlll'laH K!IlI,lloli H3 ~3 "'l<I!O 3annoaT" B IjIopMe 

II ,~ ----r • 
H, = L (y~ .M, -1'.)0. d,I)O, ( k,' ) U, 

(2) 
T 

\. I 
rlle 0. (k.~ ) - nMeBO!! ooepaTOp n -J<BaPXOB01'O KlI8O'rOpa ° m.... 
IIYJ[I,COM' Ha6opoM emma 1:! }f30Cmma .9 l! Maceo! M" 
i'" - XlDIIl'l8Clwtt OOTeHllJIM n -ti IjIaSli; U. CO,ilejlDT B3aJ1W1)

.neICTBKR. KJI8CTepoB R BD8mHee a.:f4len lIBHoe nOJIe, BBO,QIr.I)e .NUl yqeT8 

KOH9'lHO OTH HJlep. 
qzMO MaCTapoB COO1'BEt'rCTBJDllero coprs, otzBBlJJlHO, paEliO 

C = L < c'; (k,~) a. (k , l l> ( 3)• k, 
OTH.-HIIe 'IIIM8 Xll8pJ!OB /) ~81WO. i(l8ae n C, K IIO.IIIOW;Y 'IlIeJIY KBBp-

KOD N 38ll8eT ~aOHY" IUlIlllllH'rpa!1JlJl 

w._ r'lC" - - - n L <0: (k,I)On(~,Il > . ( 4)N 
N I , 

2 

Yno6cTBO TBROro ODpe~sneHZH COCTOBT B TOM, ~o Be~8 (4) ~~aeT 
cBolcrBaMH B8PORTHOCTR: 

o ~ W PI f 1 , L)o.I,,;: 1 
( 5)• 

Me.s.rtY p89J1l!'1DDlMB RJI8CTepaMB 0POHCXO,I1JtT B38.HMOOdpaTHMl:le peaKIlBB, 
COXpaHJJmtH9 ClapBoHHlie 'IlHCJl8: 

nq, .. n'q. ~ (n+n' l '? 
(6) 

YCJIOBRe I'eTej:)C.$33Roro paBHOBeCM ,ll.Il.ff peBI'BpyUI[KX ROMllOHeHT HMeeT 

EM 

( Vn)/n / n =i = con,t (7) 

Onpe,lleJllilB ujlJlBe,lleHHyJl cno60HHyJl aHepl'llJl 

_H/® 
f=-~e.T,E? +/ (8) 

r.u;e 6 - Tewnepa'l'YpB B 3RepreTHlIecKHX e,nmmaax, yc.nOBBe paBHOBeCJIJI 
(7) MOKHO nepenHCaTb B IjIopwe 

8i = 0 ( .L ""n = i ) 
n ( 9)'0 "'. 

B ,D;8RROA peClors MY 6y.u;eu HMBTL .!tala c ~epHol MBTepHea, TO eCTL 
He 6y.u;ew y~HBaTL ROA8~OCTh paSMepoB ~ep. Bce ~~THKBapKOB~e 
Kn8CTep~ c~aeM 6eC~TRHMB. 

~ BmI0JIH6JI1lR KOH.B.pe'l'BlU BwmCJ1e~ H906xOlXBMO 8a..rtBTh MeIMac

TepIDi6 B8Bn1).ItelcTBlUL IIpB 3TOM BOamUt8.lOT ,l(Be npo6.neMll. ITepBBH - 9'I'0 

BW60p B~ BS8HMD.It8Ic~. BTOP88 - NeTo~ pac~eTa. leno B TOY, ~o 

DOTeBOHan B88HMO~8aCTBHR wynhT~KB8pROEHX RnBCTepoB HeBSBBCTeR. O,n
RaKe nOHRTHO, ~ 9TO B3aBMOltelcTBH8 ~OCTBTO~O C~HO H npRMOe 

ttpIYBHeHBe TepMOllHR~eCKOI TeOpRH Boa~eHnt /22 ReollpaBllllBo • 

RazaTCR 8CTe cTBeHHHW, cne~R oc~oBBol Bnee TeopKB M8mKOB, c~aTb, 
~o &48CTepH B9BXYO.It8Ic~ KPBTBKTHHM 06paSOM, HBDo~odBe TBep~ 
c4>eP. JDeJI OiWIelluBHHe ~ellH ' BS/llDIJ,IlellcTBllI! 1'. 

EC4H 6» peCCWBTpzB88MBR c.creMS 6ana .ItOCT'TO~O p83pe&BHHOI, 
To._cnonbsYR KeTOlt Dce~nOTe~~OB eepNH / 23 , MOZHO dRAO dw BS8

JJM:).IteIOTDB 1IJ!YX lUl8C'l'epoB, i -ro B J -ro, . Dpe~cTaBlfTb JlCJrlt'I'B

06pasHOI IjIojJllOI 

';;,a .. M _ M· M 
do (i-il= ~d(( -f) ,T F ' d ~ 'd M . • . M· 

M · 
" 

3 
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B ROTOpoa a ·. - Jl.lIHHB paOC9H:HRJJ i -ro i lUl8CTepa K8 .J -14,'. 2 . • r,lle '7. - .,IlpyI'lOOJ c,uOBB"'''. a · . • 2. ~ e<M>eKDlllllll plUlllYo n-ro y • 4_ ,.. 
Kn80Tepa. Teop!R B03~eBXR a, ~OBO nOeB,llODOTeB~8 IIPMS OKa8 
nO.llP06BO paapa6OT8Ha !yaHro.. 2 • It ooaueBl!ll. B a.J'u e QlIpllol 
M8TeJll!1'l no np1l'W!B Bij !l.lIOflloc.a uOJlo6HH1 nOlllOJI lie roJDftOJ!. Au ~ 
M8H1!MOC1'l! M1lTO,Il8 !yeare He06xo)llDlD, 'I'r06u DpOlIBBOJleBJIe mm;y.noa lip
M8 P Ha JIlIKIIY paCCBRBHII pacCal8~JII!1'I8ellla UOl'llll • Q. OKaO ropaaJlO

F 
M8HloIlJe eJlKllllll)l . B Col()"laB BOjWW/l>HOI HYMORllolI Momocn OOpBO. M&

• oJll!1'l f. ~ O. I68 4»1 - 3 HWlYJI"O ~pm paDen 
~< 

• / ) 1/l ,r = ( 1 Ii f. ~ = t :>,Ii a>~ - • 
~ ruu. ) f " 

IIPB STOM ~pMHeBC&aH 8H8prRR HyRAOHOB , . 
E • P /2 M = ,8 <06 M,B

F ~ '\ ) 

Jl,Jnma paOC8.IUIIR: HYMORa B8 flY MOHe HB MeRse lCB8JiI8~pa U:YRJIOH8, B8JDNB:

Ae ROTOPOro, B coot! o tJepe,ItD. AB MBRbme yltBOBHBOro pBJtlilyOB ROpe 

"11 ':- 0," """ , O~e.ll.9J1SIeMOro l!S BKcnBpn!BBTOB no UYUOB-RJ'IUIOHBO

MY paCC eJUDm /25.26 • CJI8J{OBBT6JlIoHO I nPR Cl ~ 2 ?3 1DI88Y P,. Q ~ 
~ I,004, lfTO npol"KBOp6tmT YCJlomm npnre.Hl!llaJcTB I19TOJl8 Iy8HI'B. 

TaKDI odpaSOll, weTO.n IIcBBJlOnoT8ll1D18JIoB ~.PYJi!, dy.JtY1Dl BIIOJIBB 

060CBO~ n~ OIIBC8.llmI paCC8HBllH pBape.ea::a::w::r. n:;rux>B BeATpoB.OB 

Ba cpe,ll8X 27, <BB IoElZIlT 6HTb D:pIIIoIJ DPHMBBBB JlJIJI BJIOjlHol IIII'BJII!1'I. 

B CBJfY ylC89aHR1:£X npiftlllH MY BOCnOJl1tsyeMCJt Jt.PYI'Dl OOJtXOllOIi. CO'tJ8

TamonJl npocTOTY C BOSKllWOCTbll scWaftDHO J'llBTHBBTb OltQ.l], JI'OJl1io 

cKIThHlle B98l1)!O)1ellcTBIDI. !IIol 1!Io!.... B IlJlJI1 DOJlXO.ll, aOCJlDld IIIIIl Bea-.Il&P
Baa.JI1,C8. ROr;Jt8 peOCMaTPRB8BMLl8 o6i,eR'l'H ClDITam'OSI ifloJABlltBo 0B060.lIHbl

1oIH, BO CYIIIBO'll3YJl!lB>lH B BCTBCTB"lmOM 0&1.."" 'V ~ V - VI/' ,no V 
- nOJIBill 06'119&1 CJ!QT9Mli. V, - 06'LB.. , sawrrul lI80i'X1lJ1Y]!, Dl811IO!MB 

KORB"IBllB reOMeTpIli80ICKB p83Mepi. B s:amBM a..yqae 

~ '" V =V - L. "'. --;;- V'. . (IO) 

" 
IIp!! pacC>IO'pemm c,,"ca , COCTOl!llle' HlI KlIBMepoB 0 ""o.I8lIII """P

ROB n ,. 3,6,9.12, lIH 6YJJ;e.. npeBB6peraTb l!30TOJllI1lBOs:Jllim pe.&IrIJLR"

III BHYTpII l<UJtoro "" TJmOB MYJlMa"""p""B. B ""'1ocne M > BOa~ 
Maccy npo'l'OR8., B O~BHB IIBOCH 38,IJ;BJtI!M COr.Jl8CBO T80IUm IEmBOlI IS/: 

M, _ 938 lIoB, M. ~ 2163 lIaB, 

M! z352I lIoB, - 4932 MoB .M" 

4 

~~ oOol, QM B38.mIOJJ;eic TBIIJl a:yx.n:OiIB. oIIpeJtIUID.li X8.E OO'LBY 

Rape 25,26 , 3R81iBHlUl )ij)yrJiIX 8tf4IBKTIlIBla 06"bawOB Hd.Ilew ilS COOTHom&

IDVI 
of. I U. = M. 1 M , d , d ( II) 


tI'I'O .naBT 


v; 0 ,268 4>fl = O,6I8 ~ .Q ~ 
"f :2. 1,006 ~ , 11"1'1 ~ 1,409 4>fl . 

tbl He ~llBBeM Tage 1IH0ro1U:CJ1"BHHHX BOsdY;s.IlBHI:IIiX COCTOHBlII 

BJIUOBOB 72 ,"iT<! JJ;On:yC'l'JD.K) Up!! Hl!BHlIX TeMnepa,Tj'pax B' WlOTHOCTJtX. 

Kpoue Taro, npa nomaoB.8l!l! TBMII9paTYpll H.lIH DJIOTHOCTH B CHCTBue UazeT 

npoISom JJ;BROR4eIHMeHT Jm8pm:>B. EOJIlI B rB.M1mhTORl!aH He B!01lR9R8 

~sa KBSpR-rDXnmol I118Tepmt. TO Hame pa,CCMOTP9Hl1B lDIeBT CldHCJ1" 'l'0JIlr 

RO JJ;O Tex TBllI1epeTYP • IDfoTHoc'!ell, IJ:PI KOTOpllX B CJ!CT9we IIOJtBJIJ{e'l'CSI 

TeRllBHlUDI It p83B&1J' M,yUTlUCB8PROBliX M8cTepoB HB MeHLIIII9 o6"bBRTll • 

./WI TOro '1'00" onpe.ll8.lft1o 8n rp8BJl'lHlolB TB""epaTYPY e. H W!OT
HOCTb ~ p88B&a8 WBoroKBaPS08HX xxaCTOPOB HB06xo~ HCCA8JtOBBTD 

nOBBlJ.eHlJB MOlI8JI:I., 8a"naB88JeI I"8lIBJI:PTOl:IllBHOM (I), Ba B cell MOCROCTH 

Tet.mepe'!Yp8-IlJ'omocn. 

HCc.:a::BJJ;OB8lIBB aToll MOliMlI 6K10 npoBeJtBBO BJ{amrTlftIeCKl! nrr 1:DJ3

KID:. B BliCOKIIX ,!8Yl1BpeTJp8X, a B OCT8JIhBllX CJIY'q8J[)( 1U:CJl8HBO 14,15/. 
tasOBHB B9poJ1TBOCTB', B COrJlaCD C YCAOBB'BM (9), H8XO)l;lClllCb H3 WIHB

NH98DHH CB060J1B01 8Beprax 
11 IS -H ; ,. 

t =" f f = - - t" Tr e· +/ "'.L 1'\ ;)" IV ( I2)
1'\:::1. 

PB3Y~TaTW paO~BTOB nORB5WB~, ~o XORuaR'!pa~ ~BBHTBRB8PROBHX 

M8CTBPO:S Be rrpemmmBT 0,1, 8 ltB9R8,ltIJ,B.T1!RB8PJtOBJa 0,01. Ha pacyrut8X 

I • 2 nJll!1'l8l!o"" l!8HBIiB BIl'llIc,uBKd lIU _ca .pe%- II IIB<mlI<B8p""ma 

.KJl8CTBPO.; nOli Po • 4 106 WaD3 • 3'p1tOIc. nOHllUBBTCJI KBBPROBBJI 

ILIO'!ROCTJo, COOT'8e'lOTBYJIIlAS BO~ROI R,Q8.PR01 wrO'!HOCTlI 9-..; • Ko
D'lBCTBOlmO peSYJIDT.TW CB.1Il>Bo BIlljI!C!lT o. B1i6p8BH01! oajlBll3'plltlOIlIDI. 

BanJllDl8P, eCJlJ! BBJ<T1, M. • I950 1108 , TO !Q'Momme BOpoI!TII00n II 

cBC60JljlHe IHBpnm njllDC)" BII1l ....06paasRHHI sa 11"">18% 3 • 4. Ka
~eC~1IR08 nOBBlI9D8 np. HOW: COXp6WlBTOH. H8.Dl"1:BB ~ Y JtOB

Il:!BTp8tIJ[B HYUOHBol a:oUIIO!l8B'fII, COO'fB8TCTBYJlIt9ro e H Jei ,03
d 

BaUBT. tto HA'ClDJUI Q .rol Teamep8'I'JPli B' 1Dl0 TROCTl! B aDOTe.., :SOIO

JIBe. "'IIJIO~ K pe.B&IJ' I118cnD8P""BIiX IWIOTBpoB Ha .peXJ<B8pJ<OBlie. 

IU Y"""8lI1IIa rp8RI'lHla B8JIII'WI ....... 

G~ '" ~ (M.-~M,) '" 190 M.S • .p.. '" t'f. 
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-
<001 O' 2COto4rV..

-;." 

/ " 
.c.8Q1620 

i--
./ PIP, 

I'IIc. 2.'" 
CB96olU1lle aHepm BY""OHIIO!! 
(3). meo~BOlIOA (6) II 

KoHIJIlRTP&IUIR BY MORHol J<OMIlOHeHT>I clIBllllHllol (3 Q) 6) ~B B 
1<81< ~ npRBelleHHOI ILlIOTHOCTH 8aB8QBMOC~ or DpKBe~eHBol 
lip. p&3HID. T8IIIIep&TYJ)U. mzOTROOTa. 

I'IIc. I. 

1" 

.... 
'II, .... 

I 12 • 20 

PIli 

1'110. 3. Pl!c. 4. 
fiyMOHeWI RO~UTP&IUIR njlll CBo60lU1lle Bueprxo npm

M. - 1950 aB. M. _ 1950 lIaB. 

Rag BI!,1II!O . cYIllecTlIj'IIf TelmBpe'1'l'lII 8 " ®" • noIO'HOCTH f <.f" ' 
njlll BOropllX JDjepHWI ....TejlllJl llGUHa npeJ!CTlUWn'h 00601 0"'01> p&SU'II!liX 

~T~~,oma UaC'fepoB, 'q1'O COl'.ucye~a c 'SJmlNII n CD8p.I
well"t'oB"?- • 

3. ITOOfW! O0JI86.neHIII R?PP"mrI 

ITepe~8M Tenep~ " p&COMOTpeHim a&lLHO H8p&BHOBeCBoi alYJaQIa. 
KOI'Jl8, npo_axo,ltBT BHooJt09Hepre'lTleOme OTO.llJaJOHDe OOMamDU GZor'lI. 

:6o.Iee a:otUrPOTJIO nJX>AHauuPJe.. pea.l"" amoaeO'!'MIIHOI'O poQ~ '180

TlUl nIDI C'!'0JI.KRO:B9lDta 'RII8 

I..j.TI '--"'"'"'t 1+1+3+" · 
(13) 

6 

AJilInI3 dJJ!eM IlPOl!OJlllTl> 1l npoCTJlBBCTBll ~e"YpenoepmIX o""poCTea 

u..'" P., I"' ,· (1': = tn,' j : I . II . 1. 2 • 3 . '. ) . 

'p&I'IOOBTamrOHJIllO npo!\llocy, npoHCXQAlliltlle lip!! pe>lJlnDllJCTOJaa CTCJIJ!BOBe
IIHIIX MOHIIIIX C1!CTell, MOOBO OIlBCImOTh 0 no~ nepe...1IlWX 17/ 

B.. = - ( •. - " )' '" ~ ( ... u , -1) (I4)"4 I 4 l 4 

I!QlIII BDScn lI6JIIt'IJ!lJ)' 

In,i = (1': +~ )' • 

TO nepe...RHY1' (14) MlDO 3allllcaT~ TUM B BIIIle 
, t 

m"'- (""i.+m.j )
I~. '" m·m,, . 

nQ.lQDT...~e B8.U'IIDIJI 8.. JDIO a.l~ OTHOon e.nHHX JIH'l'9P»BJIOB 

" npoOTJlBBCTDe c""poCTe.. 'I 
. JIa o~r- nepe...BIWX (14) IIOHIIO npoBBCTH MacCllifiw<BIlIIJl !IltOPIlllX 

peata\d , oor..aCHO BOropol IIIQIWDlTCJI TjlIl o6J!eCTH. 
I) 8.. «i ,3<e ooaecn COOTBeTCTBye~ 06"""01 lIlIepBol q,.

8ue, B .s:o\OPOI xOpomIDIII 'CI9.C'1lI:I:flIIB" JIlI.K.8XI'llCJl HYJUIOIDl. 
2) 8'j - j • Dpo~_ oo..acu, B ""ropol e~lIl!I!o npoHc

XO~ cepexo,llH C K.II888K1ell BHYTpoRHel CT~"'1'l'PH 8J!poBOE. 

3) I.., '>'> t • ACIIDIIl'tO'!'lAec1<8JI oo..aOT~, I'lle a.upoHH YTPa'lJ!
_ .u,...... DBanaCTU\ CoPllol Me.epJIII, H E8UMO,11elc,"""e 1IpOHQXO

,IIJIT 118 KBIlp.....l'.IIlOHIIOM ypone. DJlII '!'8KilX 60J!J>11111X O'!'BOCD'eJ!IdIlQ: 010
pJorfi B88JM:).JI;eIO'!BII8 -W ~pmID. f BXOARJItIDIB B 06Leftll i :II ; 

6KOTPO Y6~e'!' 0 p'oCTOM I.. • ~ nOnTEe~eeTOB 9KoneP!M8H.axhBH-
D .,.!I!IINI' I7 ,307 ,IIIIJI pacnpell...eHRll 'lBCTBD no ll8JIB'IIIHe l<j ' • 

B .K81(80'fBa KO.lIlAe0vemmA oneB.Kl'l' H8'tlBJI8 s CJPl[ft'oTlAecmro no I . 
_ 6... np.,lIlIOUE /3 KpnOpd V 

/ .. > S (15) 
~ , 

oaao....... Ba wtMll.8e ,l1J'6R8RC:ta!I:I: 8KonSpJlMBH'rOB B o6.IllOft: p&IR'1'DIC!'

0",,1 lI,ltapaol c-aUB, O)!BH n r.uBRHX BYBO;IIOB O'I'JIX .KcnejllllOlITOll OOCTO

ft B 'fOM, 1I!'O DSp6XO.1l; u&DIJ)t9IOTBJL1l a.Iij)OROB BB KBaIm-l"DX)BHd lPO:aem. 
Be'llDlIUt'!'M 1'P IIpH ,~ ~ , • ITpa: aTOY onpell8JlJUlll1ll po.n lUI_e'!' 

Hl'l'M~ J!e""lI4>aIm<es'l' /'1/ , nOll JIO'!'oIl'l' B l\IiH!iOM Q.IY'l8e nOHHlee'!'Q.I IIJlO

!\IlCC I!il6I1B1l!W1 Kll8PRB a .......01 il<>pmpoB8IIHH Kll8PRB B 8J!poJi ,"",oro 6=
.e po....poB PO,IIJITBnOl<Oro 8J!poHe, OTl\Y,Il8 6... BIItln DBpK. 
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IIPH B~.»' KOPpeJUIUI!I! ~ ....CTlIl1IiMR , B d 611QTpo 

OCJIa6eB8JOT . UOBTOMY 110E1!0 ci!>OJ:NyJmPOBaU :rJmoTes~ 06 oCll8ilJIelD!Jl Rap
pe.1lRIUrlt B npo CTpnaO'lB6 OTHOCBTeJll>m cKopocTelt. RanoMHnl, no rIpmiIl,Ill 

oCJIailJIell1J![ KOppeJ!Hlld BoI'O.lIll6oBa I6/.IIJ!Jl pacopelle.nelU!l!: qaCTB11 B 

o6WtlIOM npoCTpe.HCT:ge Tane RlUlSI8TCJI I'JIIIoTeaoA, nO.IlTBB~ef.f()1 BKcns

pHMBHTIDO! • 

llPO OTpaHCTBO nepel.leJOlhIX ~i .nOOOJIlDl'f'eJlDHO B RB8.HTOBO---W.6Xa.RlI

qeCROIl CMNCJIe 061l'1l!0MY OPOCTpBIICTBY OTBOClITeJ!I.HW: pacoTOIIlIId: _ 

paOCTOlDfKR B 06l:NHOM IIPOCTprulC'r'BB COOTBBTCTBYm 60JI101lllDl 8i"J. :a: RS

060poT . CBcllcTHO y6Ull8JiJ\!I pacnpellMeRHI C POCTO'" I~. OTpaza.T @'H

,ZtWAeH'l'8JJ1JIOB caolCTBO KBBpKOB - a ClDomTO'l"lrl6CxyD c:so 60,l(y'. TO BQ!':b BOqeS

HQBeIm6 B3ElRMo.n;eitcTBWI HS aCl!h!D1'O"!'lftleCKB W8JDiX paCCTOmmRX, R1D! npH 
8 .. ~ co • B 9TOl& CMIIc.oe nPBHIllIIII OCJIailJIellll!! KOPP6.l!HIlKl! B IlPOOTp811... 

CTHe iii 1I0nO"',,",eJIefl K npIDlllJIIIY BoI'OJlll6oBa. 

Krut yv; 6WIO O"""BRO , nPBHIUIlJ OCJl8C1.1!elIBll ROpPBAAIUrll JUlJIReTClI 
rznoTeaol, nO~Be~eMOa DKcuepXM8RTOM. nO STOMY NH nORa OCTaBBY B 
CTOpoK. "'Tel.l8'l'Jl'l8ClIYJ> 1IO.ttOIlJ!BRl' STOro lljlllllllJlIIB, a 06paTBI&CH Heoocpell

CTB6HBa It OlUlTJUDJ ,naHHLUA. 
TaR, 6W1 npo8B8JIlISBpoB8H nponecc BS~e,C'.r'Bltl! IIBOR8, S&I&'J'lin

lIlero C ",.my.." COM 40 M/c Ha JllUlO ymepolIB YI, B pesYJII>T8Te qero 

npoHcXO.l[BT :HR1CIJ)3JmHWI pe8..KIIl!.fr 

1'1 _1
71 + C --. /1 + . . . ( 16) 

Ji[cc.oeIlOB8JJOCl> pecnpelleJIeHl!e nap DHOHOD no nape_ IIKol I". . B rrpe

IIM8X oll1060R .Rcn.pHMeHTs .TII pecnp.II....HZR KaK B oCI.I!8CTII npell&HhRol 

qJParMeHT8.I)JDI:.Rlijl8 12C • T8R l'I B odlSCTB H8JIOTllIIItc ro IDIOHa omsa-:
JlBC}' DO~T" OmmSKOlWMJl. Mx t.t:lJI.HO anoPORCJOIJIPOB8TI. "'H~OHBO y6J:l

B8I11lell <NBKIliIel . 

US.. ) = A Oi?xp ( - SiJ· /e, ) + fI up (- 8,; Ie, ) , 
'd 1 t 0 (17) 

rJtB CI :::::- j I C ~::::s ~ 0 • EaJlse TOtml:l8 9H8llBBlISrBot'8H!' • 

nOllPQ6soe 06cYlllleHBe npHllellellll B pe60Tax /YI,30,I3 • IYlI.ItllM pecnpe

IIMeHIIJI (YI) , JDWIIJII8JICH IIHB8pllBRTHllI& ceq ....... 06pe301111J11U1 'Ul0TJIIl 


B IIJlRUl3I1BBOM npo",oc. (I6) , lleIl:)Ho'JlIIPY.T y6!lBa11B. BOppel'"Jd pac>
CMBTpJmB.elllli1X lI8C'fIQ C POCTOM J,i . 

JlpyrDM "PKIIII n_poM y6l1B811BH ROPpeJllllllIl CBYDT BW;II...e.... 

cTpyll, 06paaYJIIIIXC!! B p.8K1l1!1!X 1IH0Z80TB8SBOro jlOlUt.""". ~B

HBI aRBJDI8 C'l'pyl:a:oro nOBelteHIUI B'!OprmllX 1i8.C'l'lIIl C nOIll:a;Ll) rrap·wumvr 
·c418pl1cj[t'~", "TpaeT- H ltPYI'U 06wmo npoBO~CR: B ClIm"BIE IJtH'!p& 

n:epUI!B B8BBMOlteiCTsyJIIO!X Ocn,SR'!'OB, 'l'U B8.I B H'OI OI~B'" BftT DliB

lI81'lI'lecKIIX oI'jl8HB'l8HB1 sa yI'J!R pe8JIeT8 1!'r0Jlll'lHll% 'lBCTlIII. Pao"""'jlB

8 

B8t1IAlO Dp1I 1'f01l nepeM8.BBllB He .s:BJUD:ITCJI ~Op9BI1,-~pJ!8.HTHHM:I, B ax 

3H811&1DJt OJUlloHO S8.Bl'ICSI"r OT aJl0'f9t.m O"1'Ol{BTS. OJolaRO mI,Il;MeHlJ8 B JQDI:

noM IOU KpeTHOM cny~ae 1K898BB01 CHOTews oTC~8T8 B ~B-~8pBHX H 

1IlIP'>-1Q8pma B8Il1111:)JleIIcTBJU<X sa'WilHl!T8.IU>HO. C Ham.a TO'UII .pe~I7/ 
O'P1B CJI.llYe. npe)lOT8lWITl> I!aK lIIIB8IJH8HTI!Ile OTHOCB'rMhllO· npe06pesl>

BaRIl !op.una o~e~w , ~ qero H8.ttO .0~BaTl> nepeMeHHlle 8·· 
" 

OOhll C'PYB Jl890DeM e)IIIIIB'IHIII qSmpelC1.!6jJ!!H1l BeRTOp 

v., -: L u, / J ( ~ ", )', (IS) 

B ~POM oyNIIHpoBaRB8 Be,It8TCIi no BCBM qacTBn9.M, OTHOCJDIt1tMOJl It BBJte

JJ8BBOA rpynne 'll8CTBll. PacnpelIeJI8B11B liBCTlJIl B OTpyB paCDOJIarSBTOJI DO 

DB,PeMBBBOI 

BI ",. - (\1,-"1 )' 
(19) 

UPII 070Y OCl> OTPYB 0Q0TB9TC'B}'8T IIKHlII\1IIY r '\ 
TalOJe onpell....BR. CTWI /1118.1D19I1POBWlOOl> JIM: BII&IIIlallBBoII peaKllBR 

(I6). BsII...ellBe OTpyII II oCI.I!acTII ~panllllIT8l11!l1 RJUl8 II B oCl.l!80T11 HaneT&

DltBI"O ii- -)I88b:aa DOJt8,8UO, 1l!r0 B Op8.It8.l8% 0ma60K 9KcoeplD&BRT8 paonp6.ne

.Iemul B o!'pyu OJtBH8.KOBll, opine.. BOOJlBltOB8.U'CD paODP8ltUOIDm ii - -Ka

aOHoB 0 8," 4 • ~ peaDpe,1!9JI.""" OIlllOllB8 ••"" sxonoB.nol 

f(B.) ~ /I ••p (-81 /e. ) , (20) 

B MyllBB IIBOQOB Co ':::I f • KoBO'l'BH'l'8 " Co" lDIBB'l' OMHo.a < Bit. '> • 

Ua.IY'!ellHlie _e .ltellOHCTpilpym ymDI6poansOOTl> CTpyll, 06paSOBSHlIllI 

.R8It lIS ImOQOB. Tal .. 113 JiJlBp. 

8'TOT .118 .....011 61i.l1 IIJIIDIBS.H .IIJ!Jl BW)l"'8IWI OTP~ , pe8~, 
oonpoBOQ8IIIlIlX OTOJU!llOBemm 8lI....HTapHIIX !U\lXlHOB 32,)IlIJI paSlIllX 

BIl'rep1l8JlOlI IOOI1J!l>OOB 0" 5,7 00/0 .ttO 205 !'oB/o. Bwm IIca.aellOBBBll 

OT<W<!IOBeIlJlR TIIII8 n- p , r p Pp • UjIB ItTOY lIayqauOL Be 

'l'C)"IIAKO paCDpeJt8,lSBlIJI r, - -lllB80BOB, BO T&D8 liI O'!pBRBlIX . -MeSOK: 
HOB. 1\ ,-'l8CTlIII. 1H1!l!Spo8.lGHOOTJ. OTpyl B B .nIX 0JIY'I8."% 6Wl8 

llOJ!IIOOTloI) DOjlTBeJllllOsa: peCDpe)IU8IWI no 8~ B Dpe1l8llU olllll60R 

."cne_1IT8 ODCHll8llr"" /IlOJIIQ'.lol (20) C DOIl06paHllW!! DOOTB8'rOTll)'J>-

IIDDl odpuo. aoB~8lIT8IlJ![ "Co" • IIol{P06BK8 ,n8HBIl8 JQJI B~ 
ROHOT..... DJlII pe8l1llX TWIl8X OTQUBOBeBIIII llJlIIBOliOBB B pe60.e /32 • il'r
1mTDl. 'ftO 110 B08X ~ C.":J,.o J. 

ItPOII8 ""ro.6.... npoBelloB /3IJ/ pe.IlIl'fDIIOTCKII IIBB8j1B8H.1IIII 8IIam!B .

;":..":1'0n::;:.,;..npoOTp8lI011I8 Hi" H8 OOHOBe oDpeIl....""" 
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C,Ui; ,8/k'~ . ) =F (B'd , 8 ... ,8i~ )- F( Bii)F(8ik)F(~I)' 

B KOTOPOM F ( . . . ) - IjiyHKUKlII pacop8lleJleHlU! 00 COOTBeTCTBYIJIlI!M ne

peMeR:Rl:lM I 38JI.8B3.erAlle BRene Pl!MBBTa.JIl,RO. RliTer}JlJ1'Yfi TpeXtla C'tTIHW!. ROP

p9JlJIT0p no .tOlYM oep8MeIlI!llM, ITOJIY""" O)\Ho~aOTK'lJillll RoppeMTOp C', (B'i)' 
EHcTpoe yChmaHHB nocnB,u;Hero C POCTOM Btl 6WIO '1"81018 npoBBp8HO Jl,IIJI 

pe8J<l1Jm (16). 
TB.KBM 06paSOM, paCOp8IlMeRllR (I7) H (20) nO""SllB8DT, ~o rpyIIIllol 

'1acTKll CMl>RO ROPp8J!l!PYIDT J!RIIIh npB >IllIIlX 'Ra~eJm!D( nepellBHBol! (14) 
W!II (19), KOl'ila B. Rim B, ITojli!.l1,R8 eltlllDlIU< . C YB""""eRHeM e= 
nepeMBHRHX KOPP~ 8RCDOHeRuzanhHO y6~. YCTaROanBRHaH S3RORo

MepaOCTh 8RanOriJ1lHQ nJ1HHlJlillj OCJIa6J18HEJ1 KOPpaJlJlIl.ll:!. Bo:I'0JID:50BB B o(j!:l'l

ROM OPOCTpaHCTBe.llpHMepBO o~aRoBoe nOBelleRHe KOPPanRDHOHHYX ~~ 

B npoCTpaHCTBe 8 · nOJIT'BBPJt,D.seT I ll"l'Q npmHum OCJ1s6JteJDLCl KOPPeJl1l:
" URI REnReTCR YHBBepC~HOn CTaTHc~eCKoA xapaKT8puCTHKO! KB8pK-r~ 

ORRoA MBT9pJm 111 MOKeT CJIYlI!:BTL OCHOBO~ llJl'I l!3yllBRlUI peJ'IJ[THBBCTClQIX 
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npHHHMaeTCR nOAnHCKa Ha npenpHHTW H Coo6~eHHR 06~eAHHeHHOrO HHCTHTYTB 

RAepHWX HCcneAOBBHHH. 

YcTaHoaneHa cneAy~aA CTOHMOCTb noAnHCKH Ha 12 MeCA~ea Ha H3AaHHA OHRH, 
BKnD4BR nepec~nKy, 00 OTA8nbHWM TeMaT~4eCKHM KaTeropHAM: 

HHAEKC TEHATHKA 

1. 3KcnepHMeHT8nbHaA ~H3HK8 BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa awcoKHX 3HeprHH 

3. 3KcnepHMeHTanbH8A HeHTpOHHBA ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MareMaTHKa 

6. RAepHaA cneKTpocKonHA H paAHOXHMHA 

7. $H3HKa TR*enwx HOHOB 

s. KpHoreHHKa 

9. YcKopHTenH 

l.leHa noAnHCKH 
Ha rOA 

10 p, SO KOn, 

17 p, SO KOn, 

4 p. So Kon. 

S p, SO KOn, 

4 p. So Kon. 

4 p, SO KOn, 

2 p. S5 Kon. 

~ p. S5 Kon. 

7 p, SO KOn , 

10. ABTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHwx 
ABHH~X 7 p. So Kon . 

11. Bw4HcnHrenbHaR MaTeMaTHKa H rexHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3Kcne pHMeHTa 

14. HccneAOB8HHA TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOABMH 

15. 

16. 

17. 

1S. 

19. 

3KcnepHMeHTanbHaA ~H3HK8 AAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

Ao3HMeTpHA H ~H3HKa 3a~HTW 

TeopHA KOHAeHCHp088HHOrO COCTOAHHA 

Hcnonb30BBHHe pesynbTBTOB H MeTOAOB 
~YHABMeHTBflbHWX ~3H 4eCKHX HCCneAOBBHHH 
8 CMeMHWX o6naCTRX Ha yKH H TeXHHKH 

6H~H3HK8 

6 p, SO KOn . 

p, 70 KOn. 

S p, SO KOn, 

1 p, 70 KOn. 

p , 50 Kon. 

p, 90 Kon. 

6 p. SO Kon. 

2 p, 35 KOn. 

1 p, 20 KOn, 

noAnHCKB MO*eT fiWT b ~opMneHa C nofioro MeCA~a TeKy~ero rOAB. 

no BCeM BonpocaM ~OpMneHHR noAnHCKH CneAyeT o6pa~BTbCR B H3ABTenbCKHH 
OTAen OHRH no aA pecy: 101000 MocKaa, rnaano~TaMnT, n/A 79. 

6anAHH A.M., WyMoacKH~ A.C., ~Kanoe B.H. P2 - 85- 830 
CTaTHCTH4eCKHe MeToAw onHcaHHA KBapKoe~x cT eneHe~ c eo6oA~ 

HccneAOBaHHe KeapKoe~x cTeneHe~ cao6oA~ c noMo~b~ Me TOAOB cTaTHCTH4ec
KO~ MexaHHKH Hnn~c T pH pye TcA Ha ABYX npHMepax . B OAH OM aHanH 3H pye TCA B03MO*
HOCTb COCy~eCTBOBaHHA Kna cTepOB, COCTOA~HX H3 pa3nH4 HOr O 4HCna KBapKOB, H3y-
4aOTCA ~a30B~e nepeXOA~ B MOAenH COCy~eCTBY~~HX MynbTHKBapKOB~X KnacTepOB 
npH H3MeHeHHH TeMnepaTyp~ H nnOTHOCTH AAePHO~ MaTepHH, noKa3aHO, 4TO HMeOTCA 
TaKHe HHTepaan~ TeMnepaTyp H nnOTHOCTe~, KOr Aa CHCTeMe TepMOAHHaMH4eCKH B~
rOAHO nepe~TH B COCTOAHHe, npeACTaBnA~~ee co6o~ CMeCb HyKnOHHO~, weCTH-, 
AeBATH- H Aa*e ABeHaA~aTHKBapKoBoH KoMnoHeHT. 

B ApyroM npHMepe ycTaHaenHeae TCA n pH H~ Hn ocna6neHHA KoppenA~HH a npo
cTpaHCTBe OTHOCHTenbH~X 4eT~peXMepH~X CKOpOCTeH, aHanorH4H~~ npHH~Hny OCna6-
neHHA KoppenA~HH 6oron~6oea, c~opMynHpoeaHHOMY AnA o6~4Horo npocTpaHcTea . 
CnpaeeAnHBOCTb penATHBHCTCKoro npHH~Hna ocna6neHHA KoppenA~HH ofocHoa~eaeTcR 
C OOMO~b~ 3KCnepHMeHTanbH~X AaHH~X no MHO*eCTBeHHOMY PO*AeHH~ 4aCTH~ npH 
cTonKHoBeHHH AAep. 

Pa6oTa B~nonHeHa B na6opaTOpHH TeopeTH4eCKO~ ~H3HKH OHRH . 

CooO~eHMe OO~eAHHeHHOro HHCTHTyTa RAepHWX HCCneAOB&HMA. nyOHa 1985 

nepeBOA aBTOpOB 

P2-85-830 B~ldin A.M . , Shumovsky A.S., Yukalov V.I . 
Statistical Methods of Describing Quark Degrees of Freedom 

An investigation of quark degrees of freedom by means of statistical-me
chanics methods is illustrated by t~:o examples. In one a possibi I ity for 
the coexistence of clusters composed of different numbers of quarks is ana
l ysed. phase transitions in the model of coexisting multiquark clusters under 
changes of temperature and nuclear-matter density are studied . It is shown 
that such temperature and density intervals exist, when it is thermodynami
cally profitable for a system to pass on a state that is a mixture of nucl e 
on, six-, nine- and even twelve- quark components. 

In the other example the principl-e of correlatfon weakening fn the s pace 
of relative -four-di mensional velocities i s established, being analogous to 
the Bogolubov principle of correlat i on weakening f ormulated for the usual spal
ce . The validity of the relativistic principle of correlation weakening i s ba
sed on experimental data on multiparticle production under collisions of nuc· 
lei. 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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