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B HaCTOl'H1\ee BpeMfl B nl1TepaType Wl-1pOKO 06CY iKAa eT Cl1 QO I1PU~ . 

l-1Me~TCfl nl-1 Myn b T l-1KBapK OB~e KnaCTep~ ~ flApax . 
3TOT sonpoc B03Hl-1K B CBfl3 1-1 C l-1HTe~'npeTallVl e A Ky My n RTI1BH'l n ) 

3(jl(jleKTaI l ~ KpOMe Taro. PflA noc.nenaax 3KcnepVlMeHTOB I :.! - 1 I<OCIH~H l1 bI M 
ofipaao-t yxaauaaer Ha Han l-1 4 l-1e B flApax WeCTl-1-, ne aarw- l-1 ABCHil/\ 
lIa TMKBapKOB~X KOH(jll-1rypallMR. 

Anfl cpasHeHMfl TaKoro npeACKa3aHl-1fl C 3KcnepHMeHTOM 06~4 HO 

nocTyna~T cneAY~~l-1M 06pa30M ICM . / 5 - 6 ~ lIV1TVlpOBaHHY~ TaM nl-1Tepa
Typy/. CTPOHTCfl BonHOBafl (jlYHKlI Hfl Cl-1CTeM~, B KOTOpoR B~Aenfl~Tc l1 

Tp eXKBapKOB~e M MynbTVlKBapKOB ~ e COCTOflHMl1 , KBaApaT K03¢$V111V1eH
r a npu COOTBeTCTBYIOll\eR 4aCTM BonHoBoi1 (jlyHKlIl-1V1 I-1rpaeT non s KOH
lIeHTpallMl-1, l-1nl-1 BepOflTHOCTI-1, B~AeneHHoR Myn bTl-1 KBap KOBoA KOMn" 
HeHTbl. 3aTeM, pacc cnrruaas , Hanp ,1Mep , CTpy KTyp Hy lO q)Y II K II ~'1I0 H 
cpaBHMBafl ee C 3KcnepHMe H TanbH ~ MH 3 Ha 4e HI1 11 MM, MU~ HO o n pCAe n HTb 
Bemt4MHy a r oro K03(jl(\lVlllVleHTa. n p l.1 a r o n My n bTl II(BilP KO Bill1 KOHlIeHTpa
lIV1R B~cTynaeT KaK nOArOH04H~ ~ napa Mc Tp . 

HaM 6~ XOTenOCb nOAoATH K 3 ro~ npo6ncMe 11 Hil4C - He $HTHpO
BaTb KOHlI e H T pallH~ Mynb THKBa pKOB. a noc Tapa TbcR pacc4HTaTb ee 
C nOMO~ bKJ c a Mo c o r n a c o Ba li Ho i'; T ~opcn1 4e C Km1 t.loAe n H. 

1. MOAE n 

CHa4ana H a nOt'lHl l ~1 IICCKon bKO o n pel1c n e HHR. Ko rna ace KBapKH 
pa36V1T~ Ha T pe XKBa pK O B~e GCClIBc THwe KnaCTep~, M~ HMeeM Aeno 
C 06bl4HOR 6ap ~1 0H H 0I1 I HyKn o HliOil l HaT ep'1 eR. Apyroe B03MOll<HOe 
COCTOflHMe n pe ACTa Bn RCT K BapK - rn~O H H a R nna3Ma . 06~4HO n pHHflTO 
C4l-1TaTb 3 TH ABa COCTOflHHH Ka K ABC pa3nl-14H~e TepMOAHHaMH4eCKHe 
¢a3~ . TorAa ecn H CHCTCMil COCTOHT H3 ~eCTHKBapKOB~X Kn a CTe pOB, 
TO TaKoe (jl a a o Bo e COC TORH He 6YAeT OTnVl4aTb Cfl OT AByX npeA~ AY 

~V1X. OAH Vl M cnOBO M, onpeneru rx n -xaapxoayo ella3Y Kal< COCTORHVl e 
C n-KBap KOB~ M H Kn a CTc pa MH. 4Hcno n HrpaeT ponb napaMeTpa no
pRAKa. Hanpu ue p , KOr Ai3 n = 3 - y Hac oaaa HY KIlOHO B, xo r na 
n = 6 - nony 4a e M lll e C T H K Ba p K O BY~ ¢a3Y M T. A. Ha caMON Acn e , ,,0 
A06H~e Kn ac T ep~ Mo r y T 6~T b KaK lIB eTH~MH, TaK H 6 e ClIs CTHWMH. 
Ho 3Aecb MbI 6 YAc M nacc-rar oaaar s ronexo fie cu ae'r nu e oG be KTbl. 

04eBMA Ho , 4 TO Ann Onl-1CaHl-1fl paanl-14H ~ X ¢ a a H ~aao B blx nepexoAoB 
Mell<AY Hl-1M VI Mo mHo Hcnonb30BaTb MeTOA bI CTa Tl-1 CTH4e c Ko i1 MeXa HI-1 Kl-1 , 
Ho 3TMM np otinena AO KOHlIa He HC4epn~BaeT C f1 . B yx a a a u uu x Bblwe 
3Kcnep~MeHTa x HC0 6 XOAl-1 MO paCCMaTpl-1BaTb OAHOBP~ MCH H O nOMHMO 
TpeXKBilpKOBblX Kna CTepOB ~ urec r axaapxoa a e , H APy r l1e n -KBapKO
aue xn a c r epu , Cnenoaarensuo , Mbl Ao mKH bl npe A nOIll~ ' I' ll t·H~TOA, n03BO 
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nfl~~ l-1 A o nHCWB a Tb cocy~ e cTBoB aHH e ljla3. T a Ko R He TOA Mo~e T 6 blTb 
pa3 pa 6 0 Ta H Ha OCHOBe KOHlIe n 4 HH KBaa HCp e AHl-1X H .H . 60 ron~6o Ba / 7 

3 ACCb M~ He 6 YAe M, H3 - 3 a He AOCTa TKa MeC Ta , nOAP0 5HO BOCn p0 l-1 3 
/ 81 BOAHTb MaTe Ma Tl14e CKHe H ~AeonorH 4eCKH e OCHO B~ Ta Koro Me TOAa 

H3n OlllHM Tonb KO e r o o6~y ~ c xe My . 
111060e MHKpOCKo nH4 e CI<oe o na c a ua e CHCTeMbl AOIl~ liO Ha 4~' HaT b C f1 

C r a MH n bTOHHa Ha II IH n~ na rpaH~ V1 a H a / . Ec nH B 3 T0l1 CHCTe Me l-1 Me CT 
Me CTO (jla a OBbll1 ne p e x o A, TO npOCTpa HCTBO ¢~ 3 l-1 4 eCKI1X COCTOflHl-1A MO
~eT 6 bl1 b pa a6 V1 TO Ha nOAn pOCTp a HCTBa :f • «oropue conepxa r ace n 
Bon HOB~C ljlY HK lI ~ V1 , COOT BeTC T BY I ;)~H e COCTOl1 HVlIO II -i1 ¢ a 3bl . Onpeneruo« 
H KaK npeACTa Bn e Hl-1 e r aM~n b TO Hl-1 aH a H Ha nOAnpOCTp a HCTBe ~, .

II 
n pOCTpa HCTBO COCTOflHHR C~ C TeMbl , RBnfl~~eR c f1 C Me C b ~ cocy~ec T 

BY~~H X c aa Mo~ eT 6 blT b npen c r a e n e uo Ka K Te H30 p Ho e n pOH3Be Ae HHe 

j' d)~f • I II 
II II 

r a MHnb TOHl-1 aH II TaK o R r eTepo C!l a 3 Hoil c a e c u , flBnRlOl1\l-1 i1 Cfl $ YHK4 HOHa
n OM Ha 6 0 pa nOIle B~X one pa To Do B ~ • e CTb n PRMilR c YMMa : 

n 

II = EIl Ii • B = 1I 1r/l I . 121 
n 1)n II 

Cpe AHe e 4 V1 c n o 4 ilCTl1 11 B C ~ C T eMe e CTb cyMMa 

N =I. N 
n II 

4a c THlI II-R ¢a3~ , r Ae KalllAoe N on pe Aen Re Tc R Ka K c KanRpHo e npo H3 n
 
BeAeHHe ( 111+ , ~ ) . 110 1l<HO o nperi en a r s ¢ a a o BYIO BCpORTHOCTb Kil K l1>a 

" II3 0 By lO KOHlIeHTpilllHIO : 

131W = N,/N .n 

" 3 onpe Ac n e HHfl cneA y c T , 4TO 

I ~ II. wn = t , 0 :: W" :: 1 

RCHO, " ~n A To r o 4 T OG~ Ha i1 TH ¢ a 30 BYIO KOH lI e HTp a ll ~ ~ w~ , Mbl Ao nlllHbl 
p e unrr e y paB HeHl-1R ABl-1 I1lCHHfl An R «op pe ns rooa H1Ila <rP rP > ~1 n l1 

II n 
An fl CO OTBe TC TBY~l-1 X npo na r a To oo B. 

OAHilKO B c n y 4ae KBa p KOBn A MaTepHH 3 Ta np o rpaMMa He MOllle T 6blT b 
AO KOHlIa peanH 3 0BaHa B Ha cTOR~ e e BpeMR. neIlO B TOM, 4 TO AnR 

onH ca H ~R n- KBap KoBoA 0a3bl HylllHO 3 Ha Tb , KaKUM 06paaOM KBapKI1,
 
B 3 a I1 MO Ae RcT BY~l-1 e no c pCACTBOM r n IOOHOB. 06beAl-1HRIQ TCR B n - KBap

«o a u e 06 pa30BClHI.1R . TaKHI~ Do pa 30M, Mbl npH XOAHM K noo fin eae KOH

ljIaAHMeHT a , KO TopaR e ~c He pe we Ha .
 

n 0 3 TOMY ynpocTI1M 3aAa4Y, no n a r a R , 4TO n-KBapKOBble K Ila CTep~
 

Yllle CY~ C CTBY ~T, Hanpl1Mep , c II = 3, 6 , 9, 12. To eC Tb OT KB apKO B~X
 

none a u x o nepa r o poa r/J+ Mbl ne pe XOAI1M K noneaua o neoar o ce» xnac r e

n

pOB a~ ,TaK 4TO r a l~MIl b TOHHa ti n -A ¢ a 3bl n pHHI1 Ma e T BI1A 

II = 1 k2 • M2 - j.l ) a" (k, s ) a (k. s) • ch • 151 
II n II II II II ...k .s 

' 

.'\t.ia . 
3II( YiJ':z ..{!" ' ;1:,"1, ': .: ,- J.i! . 



r ne k- I-1 Mny n bc , s - Cn I-1 H- 1-13 0 Cn I-1 HOBblH I-1 HAe KC , "' II -Xl lf,'1-14 CCKI-1H no'reuuaan , 
6 - onep aT op B 3a I-1 MOAe ~ CT 0I-1R Me mAY Kn ilc Te p a MM; nocncAHMc R BnR ~T n 
CTI cpepMI-1 0 Ha MI-1 n p l-1 n = 3 ,9 1-1 6030Ha MI-1 - n pa n = 6. 12 . 3 Ae c b He 06
XOAI1 MO OTMe TI-1 Tb , 4T O xnac r e pu C n = 6 1-1 n = 12 , r . e G03 0 Hbl , MorYT 
B~na AaT b B 603e~HHwT e~ H oac K HA KOHAe Hc a T . ECIlH n on Ho e 4Mc n o KBa p 
KO B B CI-1C TeMe N, a N - 4l-l CIlO KBil pKOB B n - ~ l!>a 3 e , TO 4Mc n o 11n 
KBa p KOBblX KIlaCT e p OB pa BHO Nn / n , C APyrOH C TOPOH~ , AnTI 41-1 Cn a KIla c-
r e po a I~Oll<~IO aa nwc ar e 

t- + .• -, Nil 
(a" , a n ) = L <all (k , s) a" (k , s» = -- • 6 

~ n
 
k • s
 

Cn e Ao Ba Ten bHo . <pa 30BilTl KOH ~e HT pa 4 M TI e CTb 

II 'I:" ; - ' -) 
n = -- _."" <a J] ( k • s ) an ( k • s '> , /7 /
 

N k , s
 

Kpo Me To r o , MbI AOn ll< HW Ta KlI< e Bocnonb 30BilT bCR ycnoBMeM p aBH OBe CHTI 
AnTI pe ara py ouia x c Mcc ei1 B r e r epooaa noa C l l CTC~\e 

/I n I n = const , 8/ 

HeT PYAHo n OKil3 ilTb , 4 TO nocncA Hee y cno sl-1 c 3KBMs a neHTHo HaXOmAe HI-1 D 
3 Kc Tpe MYMa Te pMOAMHa MI-1 4CCKOr o nOTeH~H ana 

- 11 10 ~ n = - 0 In Sp e = .. On ' 
( ~) II 

B I U 9n = -0 In Sp e-
II • 

( ~fn ) 

rA e 0 - TeMne p aTy p a CI1C TCMW. 
Te n e p b MbI Mome M I1 ccIleAoBilTb r e Tepocpa3HY~ CMCCb 6 a pMo HoB, AM6a 

pM OHOB M T , A . P ac c 4~ T a B • Ha i1AcM KOH~ CH T pa ~ l-l 1O c o o TBe Tc TByDlIlMx wll 
KIlac Te poB . Bn e pBblc 3Ta MOAeIlb 6b1Ila CCPOPMYIlMpo s a Ha B pa60T ax / 9•10 

B KOTOpWX p a c cMa TpMBancIl c n Y4 ilA HyneB o A Te Mnepa Ty pbl An TI ABy x cpa 3 
HOH CMeC M 3- l-l 6-Ksa p KoBblx Kna CTepOB 

AnR Ta r o 4 T0 6 b1 f1 0IlY 4 ~1T b 4 MCIleH Hbie ~e H K M , CAeIl ae M ell\e OAHO 
ynpoll\eH l-1 e, n p e Ano n a r ilTl, 4T O Kna CTepw B3a MMo Ae i1cTBYIOT APyr C APY
r OM Ka K Ba H- Ae p -Ba aIl bCOBCKl-l e 0 6 b CKTbI C 0 6 beMa MI-1 Ko p a v • YAo Bn e Tn 
BOpTlIOU1M e COOTHOWCHI1 IO 

v M 
n n 10 

";1' Mn ' 

«o r opoe cneny e r M3 r eopu a Me WKOS / 1 1· l::~ cn", v n ponopuaouan eu ~I C n 
TI1 HHOMY 0 6be My MBWKil . TilKI1 M 0 6 p a 3 0 M, xn ac r epu oo paayor r a a Ba H
Aep- Baanb c il c o c Bo5 0AHWM oB~e MoM An n A BH~e HHR 

V ' =V -1 Ji. w v • / 11 
n n Il n 

He06xOAI1 MO OTMe THT b , 4TO npHGnM me HMe ra 3a BaH - Aep- Bilan bc a ABIlReT 
CH fion e e n p il BI1IlbHblM, 4eM HcnOIl b30ailH..., e T eOp~1 11 B03 MYll\ eHi-1 R C COOT
BeT CTByIOlI\l1M 06 p a aO M Bbl6 pil HHblM nOTe HLt HanOM Baa M MOAe~ CTBMfl <b 1 13/ ,

n 
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2. CHCTE MA HYKn OHOB MWECTHKBAPKOB 

BHa4an e Or p a HI1 4 l1 MC R cnyvae u , «o r aa n = 3,6 , T . e . CMeCb Hy K
IlOHOB 11 WeC T I1 K Bil P KOB~X KIl ilCTe pOB. PaC CMOTp l1M nO Be ACHI1C ABYX$a 3 
HO~ C I1 CTeM~ n p l1 Hl1 3 Kl1 X Te Mne p a Ty p a x , Ko r Aa MOll<HO Bo c nOIl b30 BilT b

CTI HCpe IlTl TMBI1 CTC KMM p a 3nome HMe M 3Hep r l1 ~1 M~ , Torna , Enk = V k2 ~ 
Bbl61-1P ilTl An TI na pa -se r po e l~oAe Il M ( M:! , MB , fa) YM CIl eHHble 3Ha YCHMTI 
MilCCbl HyKIlo Ha M~ = 939 113 B , MilCCbl We CTI1K Bilp KOBoro Me WKil 

= 2163 f'138/ 14 .va = 4 r. r~ /3 . rAe paA l1y c xopa Hy KIlo Ha f = O. 4 (jJ M, Mo a 
M Y41-1 TbiBilTl <p a KTo p bl B bl pOl~AeHMR AIlTl HY KIlOH il (ga = 4 ) M We CTI1 KSa p 
Kil ( g 6 = 3) , AIlTl n OIlH O~ cB 0 6 0AH0 i1 3He Or l1M B pa c YCTe HOI Og MH 
KBa p K 

r = fa + fB I'll = On I N + /In In • (11 = 3,6 ). / 12/ 
nonyvaen 

W 3 " 2 W a/s Ma o v ' 2 / 3 2
f= - [M + - - (--- ) - - ( ... 77 -) e]t

3 a 10Ma 2 v ' 2 W 

/ 13/ 
+ 1- W M [1 - 1.5354 v"M"; .s.._Of, /2 J. 

o6 1- W 

r ri e v ' = ';; .Yc TOI14 MBblM, KaK 113BeCTHo , Tl BIlTl e TCTI COCTORHl1 e CI1 CTe Mbl 
C MI1 HI1 Ma n bHOH cBo6 0 AHOH 3Heprl1 e ~ f ( v,w ,O ) , anec s v= V/N. To r n a 
$ il30 Ba Tl KO H~ eHTp a~I1R w (v , O) o n peAeIlR eT CR 11 3 YCIlOBI1 T1 p aB HOBeC I1T1 
al' l aW = 0 , OTKYA a 

Mij 1 77 2 W 2 / 3 5 w vB va 
Ma -- + - -( - - ) [- - - ( - - - )] 

2 5Ma 2 v ' 2 v ' 6 3 /14 / 
2 o Ma v ' a/s 1 W "e va "e va 312 5 / 2 

- --- -( 2 /7 - ) [-+ -(- --)]- 0 7677(-- -) . M,. 0 =0 .
3 . W 2 v ' · 6 3 • 6 3 " 

B CIlY4ae Bbl COKI-1 X Te MnepaT YP, Ko r Aa CI1 CTeMa CTa HO BMT CTI Kna CCI1 
4ec Ko~ , HO Ko r Ail e ll\e c n pa Be AnMBO He p e n Tl TMB MCTcKoe p a3nOmeHl1e 
AnTI Enk • YAe Il bHaTl c B060 AHilTl 3 Heprl1T1 I1MeeT BI-1A 

W v' M e 3 /2
( v ,w , O) =- I M - 0[ ln(12 -(_ 3_) )+ll l + 

3 a w 2r. / 15 
1 - W v ' M 0 3'; 2 

+ - - I M - 0 rIn ( 18 -- ( _ 0 - ) ) + III ,
6 0 1 - W 2 /7 

a y c n OBl1 e paBHOBe CI-1T1 o n pe Ae IlTleTCTI COOTHOWeHI1CM 

1 v ' M 0 .,'3/2 v " M 0 a/ s oI - In [ 18 - - (.:.JL.... J ] - In [ 12 - ( ..::.:.1_ ) ] 
2 1 - w 2 " w 2
 

16 
VA va 1 + W Mo- (-"- - -)-- I + M. - - = 0 
6 3 2v ' 3 2 

OTMeTI1 M, 4 TO p eWe Hl-1 e y pa BHeH I1 T1 / 16/ w (v, O) I-1Me eT MI1 HI1 MYM npl1 
r eanepar ype O~ = 2/ 3 ( M - 2M3) = 190 tbB, 4TO COBnaAaeT C r e -in e p ao 
TYPOH AeKOH$aI1 HMe HTa 1 15- 18/ . 
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Ilp« aCI1MnTOH14eCKI1 BblCOKI1X TeMnepaTypax f» > M3 •6 He06x oAI1

MO I1cnonb30BaTb pemHI1BI1 CTCKI1i1 c ne x r p • YAe plXI1 Ba fl rnaaaae
Enk 
CTeneHI1 no e B ypaBHeHl111 /12/, Anfl YAenbH o i1 c B060 AHO ~ 3Heprl111
 

CI1CTeMbl nonY411M
 

w 12 3 v' 1- w 18 3 v ' 
f ( v •w•f) ) '= - - f) In ( - f) -) - - - 0 In ( - 0 - - ) . /1 7
 

3 712 W 6 172 1 - w
 

a ycnoBl1e p aBHoBec~fl I1 Me e T BI1 A 

1 18 3 v ' 12 :3 v ' . vB '13 1 + W 
- In (- - () - - ) - In ( - ,- 0 -) - ( - - - ) - - - , = 0 • 18 
2 71 2 1 - w . 112 w 6 3 2'1 

AHanl1 3 ypaBHeHHR / 18 / n03BonfleT B~nH caT b a CI1 MnTOTH4eCKoe B~pa

~ eHl1e An~ HYKnoHH o~ KOH4eHTp a4 HH 

2
71 1 1 

w = 1------- ( 0 - "" ) • / 19/ 
8 v-v 13 03 

:3 
Ha pl1c .l npl1BeAeH~ pe3ynbTaT~ pa c 4 e To B 3a BHCI1MO CTI1 KOH 4 e HTpa 
4 11 11 W OT nn OTHOCH1 p = 1/ '1 I1nl1 OT OTHOC I1 TeIlbHO~ nnOTHOCTI1 

pl po ( po - Hop ManbH aA flAepH aR nnOTHOCTb 4 x 10 6 M3 B3 / AnA 
Tp e x xa p a K T e p H ~x Te MnepaTyp . npl1 HH3 KI1 X TeMn epaTypax / y p a BHe Hl1e 

/ 13/ / 3Ha 4 eHI1e T0 4 KH HYKn e a411~1 , n p l1 KOTOPO~ n ORBnfl~TCA KIlaCT e 
p~ wecTHKsap KoBoi1 $ a 3~, cn a60 p a CTeT npH nOB~WeH I1 I1 T eMnepaTYP~. 

npl1 B~COKI1X TeMnepaTypax 11 HopManbHo i1 AAepHoi1 nnO THOCTI1 

(p '= po ) yxe B03MOlKH O cO CYUj e CTBOBaHI1e Hy KJ1 0 HOB C we CTHKBap
Ka MH ( wG = 7%). Ha pHc .2 npOAeMOHCTpMpOBaH a B~roAHOCTb reTepO$a3
uo r o COCTORHl1R " HYKnoH + WeCTI1 I< Ba p l<I1" npa 0 = 2 0 0 M3B B Wl1pO
KOM AMana30He 3 Ha 4e HI1 i1 nnOTHOCTI1. 

OTMeTI1 M cneAY KJUj H ~; $aKT, Yp a BHeHl1e / 14 / npl1 0 = 0 H P '=(Jo
 

n03 BonAeT o n p e Ae n HTb MI1H HManbHoe 3 Ha 4 e HHe Mac c~ we CTMKBa p Ka
 
/AI16 a pI10Ha / . Ko r Aa y~c B03 MOltlHO CYUjeCTBOBa Hl1e r e T e po~ a3 H o ro
 

COCTORHI1A / et-t , pHC . 3/ . Peayn s r a ru p aC4 CTa n03 B onR~T y CTBHOBHT b
 
04eHKY c Be p x y , KOTo p a R o n p CAe n Re T 3 TY Ma c c y . pa BHo i1 1956 M3 B ,
 

e . JOOJ.... 4T O Ha XOAHTCR B COOTBeT CTBl111 C 
3Kcne p HMe H T an b H~MH AaHH~MM ' 19 - 2 1 

P e3ynbT aT~ p a C4cTa CHnbHO 3a BI1 

0" ! , , >I v o I ~ \ ~ t~ ~ 

0 2 

118 

11 6 

11 ' 

CAT OT B~6o pa 3Ha4eH HR Mac c~ we c

TMKBap Ka . HCn On b3 YR . Ha n p HMe p , 
3H a4eHMR AnR Ma c c~ we cT MKBa p Ka 

6= 1~ 5 0 11313 I Mbl non Y4 MM o x o n o 

I O ~ weC T ~ K B a p KO B B CMCCM. 

~ l'HC, I. ::l a Il H cll~ I OC Th K O ll llC IIT paUH H 

IIY KJIO II OB B 1J,SYX$<l311 0 i i C He r esre 

Il PIl 0 = 0 , 200 , 30 00 l-b I3 01' 

or uoc nr-ern.non lJ1t OT IIO C:T II CllCT CMbI 

I o 

500,1-"""'--~---.,---,--~I--I', 

(;) =200MeV /,00 

300 

P Il C . 2. Iloa erie nac C BOOOA HblX a nep-: 
r ill! : tU1 C'rOH HYKJIOHHOH 131, tmc T OH 

w e c TH KBap K oBoii 161 H cnema nnon 
13@6/ ~a3 - B 3 aBHCHMOC TII OT 

p/p n p ir 0 = 20 0 l-b B. o 

1,0 1 K' ' ---, 

(;) ·0 MeV ne 
F : s, 

0 , , 0,6 o L 16 20 
~ 

a,/' 

0,2 

1"1n
0, ... , , 'I 

1870 1890 1910 1930 1950 1970 

Mf 

3. 4 ETUPEX$A3HAn C~CTEI~ 

Te n e p b 0 6 c YAHM cnY4a~ 4eT~pe x ~B3 / n = 3, 6 . 9 , 1L/ C O CYUjC C T BY~
UjHX Kna CTepOB . B~pam eHHH / 1-11 / cnpaB eAnHB~ Anfl np0l13BOnbHoro 
4H c na $a 3 YcnoBHe HOPMI1POBK I1 B AaHH OM cny4a e 3an H C~Ba eT CR KaK 

Wa i W(; . W9 + w1o = 1 . 20/ 

np l1 HH3 KHX Te Mne pa Ty pa x He 0 6 x o AHMO 
Y 4HT~BaTb K B a H T O B~e c Bo i1 c TBa n-KBap KOS~X Kna CTc p OB. CB o6oA H~e 

3 H c prM ~1 , COOTBCTCTBytOUj Me (!> a 3 aM , H M e~T n 0 3 TOMY p a 3 nH4Hbl ~ SMA 
An A $e pM~oHO B / n = 3, 9 

Wn 3 6 11 2 'N n 2 /;3 _ _Mn IT ~ __ )2/ :1
 
n n n 10 M ~ nv ' 2 6 n w
 

r = - [ M -t - - - ( - -- - - ) (_ v 'n o" 1 
/ 21 

n II n 

H 6030 HOB / n = 6, 12/ 

w go • v" n :1 1 , ) ~ / tJ 
( =....!!- [ M - 0,08[,3 - - - --- - - M' · ... 0" - l . 2 2 / n \I n w n 

n 

n on Ha R c Bo 6 oAli a H 3 Hc p n Ul / HiJ 0 AHH KBa p K/ 0 1CTCMbi MOll<e T 6blTb au 
p a H< CHa KaK q J Y H I<~ V1 A n e p CMeH HblX nn OTHOC H 1 o == 1/ '1 V1 r e ....neparypu 0 
11 Ka K $Y H K ~ Mo Ha n $a30B~x KO H~eHT pa 4H~ I wni 

f ( I w I .p . 0 ) "- f3 • fu t fn i f 12 ' / 23 n 

n p H AOCTa r 0 4110 8blCOKI1 X r e -ine pe r y p a x , «o r Ail He p e n Rn1 El V1 CTCxo e 

p a 3 n OlKCHHe n nn :)HeprV1~1 e uie c n pa a e n n a a o , HO KBa HTOBa n CTa En k 
THCTHKa Yll<e HC HrpacT p o n H, c B 06oAH~e 3 Hep rH H AflR K il ll<AO~ 11 3 ~a 3 
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np CACTa BnnOTCR B~pame HHeM
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npH 04eHb BWCOKHX TeMnepaTyp a x , Hcnonb a YR pe n n THSHCTCKoe 
Bblpal KeHl1e Am I cne xrpa : H YAe pIK~lBa R r orie xo rna aaue 4neHbl , Eo1
nonyl1HM: . • 

Wn gn v n :3 
f (\ W0 I .p , (J ) = - ~ - 0 In (- -- (J' ) , / 2 5
 

n n 172 Wn
 

AH a n HTH4e CKoe HccneAOBaHHe 4eTwpe XKOMnOH e HTHOH CMeCH , B OT
n H4He OT cny4aR ABy x $a3 , 4pe3B~4aH H O cnO~HO , a Ha sceM HHT ep 
Bane nnOTHOCTeH H TeMnepaTy p Boo6~ c HeB03MomHO. n03TOMY MW npH
6 e rnH K 4HcneHHWM pac4eTaM . 'YHK~HoHan cBo6oAHOH 3HeprHH 
f(lwnl ,p . O) MHHHMH3HposancR OTHOCHTenbHO BepoRTHocTeA Wn C 
Y4e To M yc n o BHR HOpMHPOSKH / 20 / . Ma ccw M9 = 352 1 M3 B H 49 3 2 M12 = 
M3 B, a r a ioee naoaaer p u SbipOlKAe HHR gg= 4 H g 12 = 1 , aaa r u Ha 
pa60 Tbi / 22/ . . 

Peayn bTa Tbi paC 4eTOB np e ACTa Bn e HbI Ha pHc yHKa x . ¢ a a OBbi e KOH
~ eH T pa UH H Ws' Wfj H Wg AnR pa anH4Hbi X r e-mepe r yp H un-poxoro HH 
Te p Bana OTHOCH Te n bHwx nnOTHOCTe A p / po Kao6palKeHW Ha p Hc . 4- 6 . 
KOH~eHT p a~KR ABeHaA~a TKKBap K OB He npHBeAeHa Ha pKcyHKa x , W12 
Ta K Ka K OHa scerAa 04eH b Ma n a : W12 < 10 - 2 • BHAHO , 4TO ¢a3a 
Hy KnoH o B AOMHHKpy eT n pH HHaKHX TeMnepaTypax K nnO THOCTR X snnOTb 
AO p lp o ~ 9. PHc .7 nOA4epKHBaeT , 4TO 3TO npeBOCXOACTBO coxpaHReT 
CR npH Bcex TCMnepaTypax , ecnH pip < 5 . npH YBenH 4eH HH nnOTo -
HOCTH, OAH il KO, ¢ a a a We CTI1KBapKOB MomeT np esanHpOBa Tb ~aA Hy K
n OHHOH ¢a30 H. e c n H 0> 10 0 M3B, a Ta KlKe H npH HH3KHX Te MnepaT Y
pa x /(J S 30 M3 B/ / CM. PHC. 8 , 9 / . C yBenH4eHH CM TeMnepa Typw H 
nnO THOC TH y oe n Hl1 HBa CTCR TaKme ¢ a a OBa R KOHue Hi pa u HR Ae BRTHKBa p 
KOS , XO TR s Kn a A 3 TOH ¢ a3~ HeBe n HK. PHc .4 ,5 H 10 YKaa~ B a ~T Ha TO, 
4TO we CTHKoapKOBa R KOMnOHe HTa Mo me T AOMHHHpOBa Tb npH BbiCO KH 
nnOTHOCTRX Ha KO He4HOM HHTe p Ba n e TeMnepaTyp , HO Bce r Aa cy~ecT 

a y e r Ta KaR rc r-ne pa r ypa , Ha4HHaR C KOTOPOH W6 YMeHbwaeTCR . Ta K 
4TO B HTorc HYKn Ol lHilR KOMnOHe HTa CTaHOSHTCfl Hav,6o nbw eA . Yaena 
4eH He Hy Kn o HHo H K O H ~ e HTpauHH nocne 0 • 190 M3B yKasw BaeT Ha 
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TO, 4TO $a3 a , COCTOR~aR ~ 3 KnaCTepOB C Ha~MeH bW~M 4 ~ CnOM KBap

KO B, RBnReTCR Ha ~6onee np eAn04T~T enbHO~ np~ T a K~ X B~COK~X
 

TeMnepaTypa x . 3TOT wa KT, o4e B~AHO , 03Ha4aeT, 4TO, H a 4~ HaR
 

C 0 ~ 190 M3~ B K n~4e H~ e B paccMo Tpe H~e $a 3~ c B o60AH~X KBa pKO B
 
ABnReTCR Ba*H~M . OAHa Ko ~ ccneAO B a H ~e $a30BOro nepexoAa B Ae 

KOH$aAHMe HT He BxoAHno B 3aAa 4Y Aa HHoA pa60T~ . H~ co6HpaeMCR
 
KOCHyTb CR 3TOA np o 6n e M~ B cneAY~~HX ny6n~ Ka~HR X . 3AeCb me Mom 

HO Tonb KO oTMeT HT b, 4TO KBa pK- rn~OHH aA nna3Ma MomcT cocywe cTBo 

BaTb C Myn bT H K BapKO B~M~ KnaCTep ilM~ npH TeMne pa Typax B~w e1 90 113B.
 

A8 Top~ 8~pa *a~T H CKpeH H~D 6naroAa pHoCTb a KilAeMHKY A. M. 6anAH
Hy 3a nOCTa HoBKy npoGneMw ~ MHo r0 4~cneHH~e non e3 H ~e o6cymAe HHR 
Hil Bcex 3Tanax pa60TW. 
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PY Ko n~c b nOc T yn~na B ~3 Aa Ten bcK~ H OTAen 
23 an penR 1q85 r OAa 

lIa3MHTp;HIlOB p.r. 1'1 AP.	 P2-85-294 
C TaTIICTl1lJeCKaH Mop,enb cocy~eCTBYJO~liX 

MynLTHKI3apKOI3blX KnaCTepOB 

Ilp ennoxeua MOp,eJI b p,JIH onnc aaaa r eTepo!l>a3Holf CMeCH .pa a 
nHlJllbl X ~lynb THKB ap K OBWX KnaCTepOB. Oc060e B HIil>la I IHC yp;encHo 

c rr y x aio , xor-na nOMHNO HY K n OIlOB /3-KBapKoBbIX xnac r epoa/ B CHC

T eMC HMelOTCR 6-, 9- H 1 2 - K u a p K o B w e KnaCTCpw. CTaTHCTHlJeCKHe 

cn o a c r-aa TaKOH CHC T e Mbl IiCCJICp,OBaHbI ua nc en ITJIOCKOCTH TeMlle

p aTyp a-ITJIOTH OCT L . Pncc aorp e u a r axx e 3ami CH H OC T b p e3YJIbTaTOB 

0 1' napaacvpu a auu u Ma c e KJIilC r-cpon , 

P1l6() r a BlolCI OJll I ~ II:l Il Jlaoop .rr o pu u 'I' C() P CT JJ1~ CCKo ii (PH3HKH OH5Hl. 
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