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-I-
OEll!Afl XAPAKTEPl1CTllKA PABJTll. 

Ah"'lYaJII,HOOTb npocmauu. Ilo -quoxy pa6oT, fiOCBHlll8HllUX 
ll01te H yciwtama, aaTpaiuiBllWI H8. ee H3y~euue t l!O]Jp I Hecou
B8HHO, 1tanexo onepe3aei :ace ruiyrae :HnKOCTH, IlpHlllllla Ta
JtOrO noll!lmeuaoro :eHHUaBUllK noae oqena1t11a~ a O]tHOll oTopo
Ku, yaa·o~~~e.nr.uo ]t8.BHO no1ta ~a~an:a HHTepeoonaT» uett
!poauyn ~H3Uey O TOiKB 8p8BllH C8JVt8pijO-(pll3HqeoKIDC ODOilCTB, 

· 1ca1t ofuio ua na:imeiimmc :uell!ecTB, mHpOKO · np11uenaeuwc n m1ep
aux peaKTopax._BTo!I.' naTepeo npo1tonxaeT cymecTnoBaT1> u 11 
naoTOttl!lee npellfh OTpruma ao:uue Tpe6onamrn 11 aonue aa11a q11 

peawtopocTpoe1rna ceroAUmanero 1tHn. B conpeueHHIJX aaepre
u11ecma: miepHWC pea1ctopax 11a Tenno11ux aellTponax Boaa 110-
nom,ay eTon. mrn npa1mno 1 np11 BHcom.nc Tf:llrnepaTypax 11 co
CTOHHlllJX, 6m1::iKllX K 1tpHTllli8Cl(OI.IY u, CJI8}\0BaTeJlbH01 Will 
ppoeKTllp.onamiH. 11 · pac11eTa Ja}WX peaKTOpOB li606XO]J,lUlll SHa
HHH a1tepno-@lauqec1tHX cnoncTn nonu :uo nceu TeunepaTypaou 
HHT0pBa.J18 cy~eOTBOBanun ee lfflAKOil qiaau. 

. 0 1ijlyroi1 OTOpOIDl, xopomo uaneCTHO, qTO ltil.fl c5IfOJIOr1m, 
xuu1rn·H cuelllllJX Q lillun BaJlt, a TaKXe. ueTeoponor1.rn 1 Tem10-
auepreTH1tH H T.A. 3H8Hll0 qiaauqecKWC CBOitCTB DO;D,N Ha !.IOJje-

. .· . -, ~ 

KY1lflPHOY ypo:une 111.1eeT npHHUllllll8Jll,HOe 3H8'18Hlle. · · 
l(em, pa60TU. COOTOIIJI_a ll npOB87\8HllM CllCT8M8Tll'l60llllX 

KCCJIBAO:UllltllHX Dasaynpyroro pacoeamia ue]VIeHHUX neUTpo110B 
:U :BOJt6 i lllllpOKOU 1tHanaao11e Te!JnepaTyp OT KO!JllaTHOll AO RpH
!fUqecltoij, llSllJIOqeBHIJ HS STHX a«cnepIDJeHTOB J4B~OP1!8Wfl4 0 
!eumipaTypiion 3EUIH01UIOCH· C&IOAHqxpySHH 11 BOl{e fl8 ocnone 

.. ?.101t8118li1 paamn:wt :i.Pill Onncambi 8~0rO nponecca, H HIITepnpe
.T8UUH IIOJIYqea~oSl ipHsHqeoiton ·uu~pt1awm C y11e:rou CJJJl8CTBY-

~ - - - ; - ' .• -- : • - • • ➔ - • .. 

Jlil\llX npancTallJleHun O otpyK!ypHO-ltlfllawHqeoKHX OC008HHOC1'HX 
' - . . ' . 

. ;BOJUl. 
. . Hay,inaa HOBl18Ba .I& BH8'18HH8 pa~OTU. B pati01'6 :snepnua 
cncte1i1aTHliec1m 11ccneno:eaau cneRTpu 1t:ilaazynwroro 'pac<;aa
HH.H ue;zvleHH~ sellTpoHoll J10,tol1.'110 .Been Te1.m'epa,ypaoll oaaac-

. tff ( (300-623 )°K) c:,UleC~DODaB.ie ee ll:ll]tl{Ott ~~au. 1CT3flOBlleno, 
~o · ivop:.m eo:recnenuoil nau1m sa1w11a K1Jaauynp3roro pacoea-

4io,i,~:: .· n~~nrryr I 
n.~tf ~.- '-• .GHIi 

;-:;-,,', , ... ''J"EU,t. 
~-.... ~-•-·.'•.•~t • ' -~~ 
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iiUSI (3KYP)_ ue;igie1111ux Helif P0UOll D0;ztoll · :B ,el!mrnatypll~ 1111-

repJlane (300-6Q0 )°It, <11ma1ca u •. nopeHIUl8lly • QHy,ta'. oJte~et 
IllWOlt O ll83ll81lllfellH0U BRJI!llte llpall{S'f8JIHOW ¢00!8llJIJID~eU 

:o ;zt11qiqiya11011aoe 'Allw:Gl!He uo11eey11 110:11u. A11a.u11a no.nyup1UW 
ecteone1mol1 JIH1t1u1 3KYP no1tasax, 11:ro nponeoc cru.eoi~yallll 
:B Jl0;A8 H00llf CJl0liW!:lil xapaSfep, ::SK1lll118/j ll C86fl Hal( Cm\~0'.'" 

1 

oc5pas1wn, ta1: H nenpepu11HUil ll\ll:aHHsJ.11,1. nepeueU1emm 11011eeyn. 
Bnopm.ie no11y11e111.1 te1moparyp11aa aa:imcm.10011, nap8.J4etpoB• 
onnou:aami/tlCC arH a)CtElllllnll!ll1te: 
'to (T) - ::apauemt 0C81t)I0.il ltll3HH UOll8eyJlll H 
A(T> - Koaqx1>1u~1e11ta nenpepmmoil ltfI[)pya1111. 

AllaJUIS reunepary pnwc 38DHCIWOC!8il 8ll8Pl'i!H aics:HllaIUIH 
cr.a111<0Doro UPOI\ecca u opeAH8I<Bal(pa;n,mon lll!IIJIIU!y'""' 1<011e-· 
6a11Hit 1.10JI6l(Y11 npaBOj'.llif H ll!Ul0lt\' a CJlaeioll fCnJnopatypH0}I 
88l!II0ULI00H CUJl_ I.IBlW0JI0l(yJIHPIIOro l388ltlll0ABti0:Cllllfi B DO;Ae. 

AHamrn aa1mcuuoc,u 4(T) ·ua ocnol3e ,eop1m ~1111epa· noaBonu 
0CiCYitllT:L 1383Ho-i.~npyrue C:B0UCil!a BOltW · 11: Ql3ff81t C uenipollBW,!, · 
aucnopw.1euirou. IlpH aiou C!uxo uaa1.teHo, wo ~peian uaH011Im--
1101icHoll pe11a1tcaQUlf OJU!Hl'0l3UX itanplllteHHU '(-" ll B0;z:{e cy- . 
1Jtec!rne1mo uea1:,me BpeMou.11 -'Lo ~ · · 

.Ily6nimnqmt, '. Ilo peay.ttLfaTWI 11ilOCOpta1t1m ony6JUIK0BaH0 
'lletupo pa6o1'111. · · · · · · · 

OCi'p8lil UCCepTSWUI• l{HooepTSIViff 00Cf0Hf 148 llJ38A0Hl;H, 
Tpex rnan u aaKJiJJ11e11.m, uam1oaita ua ·u2· ctpaa.11uax, BRJID-
11aJ>~wc B ceeia -81 OTDaHHU U8.lllHHonucaoro tOKCTa, 2 fa<1-
JIHitlil, 42. pllCl'lntS. K8,4T.c-rpaHMUax H, ~nHC0K UHTHpyeMof 
jjiffep*Tjpu ·:·ni°-79-HBHMifHo~a11~;- · · · · · 

CO].{EPWIHE PAB:lffl 

· Bo npeae1uns cwop1&~1IlfPOBBUa' llOCfSHOBKa aa1.tatm 11 ea 
e.1~y~1100,1,, nepoqnc11e111, O0U0BIIU0 no.noliteH11K, llL!U0ClfllllO 
an:r:>pow ua · aa~fity. ~Ho upa,rnoe 001tep~a1me ro-1coep~•a1,111t 

' ~ > ' -~o l'Jt8!llllte' ' 

., 

' 

' 
I 
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!IID1~LJJim l!OOllMOll!l Ql!.iWWUUJ ,:mcnepm10ll'.l.!81.iMXOl1 
yorru,o:Ban1 Odi'ia<iiton 0ocne.t11.Wdru r~oo,ec:m,ia. snqlo~q1-\Jpu upo
BdJJ.ekiiit Iisi.!opi,arin., aaonopin.rettira.ru.lrnJt 11110n paooiu C1.um 
:millo.llllelt:i na itEOilnou m.mym;cnou i[oi12pom.tmi · oniGin'JlO'.te'fpo 
]UiIE-!U; .. coa;1)lll!Ui".t ~na11Ko-llnepris1nu.ocia1u tutC'fttfJ'i'!OU Ra 

CSaae m'tifyJll>Cttoro . <i.tb'!lJOI'tl poat:tdpr,1 lUi!?-30 la6npa'!Zoptn1 
aeil!pdliflOit ~ta:.tfut .0~jtl1tteruioro &fot:ttYy'!a ffi{epnux f:foc.ne
,aonatiuil n i'.JiJGnu •. (ii:K(1'pon 11;r ~ . Ji 1-tP• 1968) •, 

B · ~liec'fBiJ odpasitt,. ttondn~oB,ucn uaoop t-tilmmaupo:n 
(n 0Ci.rio.01ut ieuilepaijp (300-SOO)d!t tt»npnewx, n o<i:i.notu 
rcu11epasiyp (S00--623j°K - ~::uu..IIUx). 11ano.imemutt ·:,;oAoa u 
aarirutlitiu,: Cl O(S'.HtX ltOtutOlH )' pOJl!lllf, ~aito:mottllff ~fl{lO» 

lltll5ttpaii:tiH i!im<J.i oCSpo:aO!ii 'l!Z'Otl!A aplt llOOX 2e-Jnopa:cypax BO

~!i ii tpyiSm,Ut 113.XOA!,IJ!il.i::L if OOOfOttHli!1 Ha 11r!ttil.U M8.C'Sl!\l31t.UT. 

. Katnutnrtpu ilOU01iUlli.ndii I onent1onrt1::lt i(opmte~r. iI Mpaaow
. · :ilanzt ~1ilimi)'ijl tidlll.lb,111 pilai.iepl.llldi itlilnrlel!p ;f2.0 int, llUoon 
. I60 uu. Jl:t.ii noi.yti.cttn11 itetJdxo;i~lt.~ xaisnopar;yp odpa:.ten no
. . keirrouictt ll cliattiiam,tmli topaaciJ!af j padno.ronomruti n. l~Uljepe 

tl6paaua, (cl.l.;plIO.i. 1. . ). 9Railepl,!JJelt'l'!U 6wru npb:BO]i,OUU nplf 
teiitmpM;y pax: 3C01ti00 ,500,550~600 ,623°K. • lt-'la ~031:ytroruut 
ctteRtpon Hl.ltl!p<!1iOD, noyupyroro pa.cceimttux . OClfi33nRUli 
DO$; iiottOJG80ll811Csl peattrOp\tUSl pe:tlilJ ·paClotu poaM!Opa 
HBP-jO(-:iaorora. cneno:snnnn w.hrym.coil r.to!:illocrn-S rth cpo'1-
111ti1 uo~bo!r. ~ I!; 1t11,).. Hauopetiun Ciwi.1t npo:BeAonu npn mJY~ 

. lla1WJU,ill.1X aueprlinx HOU~po1to»: i3 !Jail+ 25 U3ll. Paapeao1me 
ottuK'l?pt>l&~pa » odJU\otli Kl!o.aitynpyroro .mum (tto.nyl!iupnna 
crieK?pa 11enipou.o:n; :,rtpyro pa:aoenuniix na11a~emw odpaanon) 
COCtlllll1.wtO nplt StQ!& COOfD8'lC'rllCBKCt /j E~::0$61.UJJI it ~ E0 = 

·"' 2,4S U9Dtu. 
Ilp1i KSSAoli 'l'!e.1.mopa.Typo odpasua ancnopm.:e11T EI<JlmWI 

D ceeia npono1temte 'IO'l'!Hpox ltai.lopcnun: ltllqlq!Olt'f + qioan (ny-
1l0K ltelilpeiq)i:.it l<a.]UUtOBtiit iJJiacTimOU) ll, "!}ell". (JJY1l0K nopo
KJ)iilT KS.lU(lIOBOn tmaC!lillOt-i) ~ft 10lYX CJtytltlOD: "Oeipuson + 
KOHTOID!epU ll tllCOll!Oilltep11 t a 'l'!O!CO OllMOl'lltillUO '13Uepomtn 
Ha :ila11a1.tn&:iloli o<1paane • 8sonep1wont0Jtr.11a11 t1swcpi101ta1t na-
1can:nunanac:t. 111.xu.ieumm aHanirnnopou AK~4096, cnatiacunmr 
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Puc.I. 06paaeu O TOpMOCT8TOU: 

I - llOHO]tl!Olll,li-1 1top:xaTe1tr,, 

2 - orp:,u1ca o 130,colt, 
3 - Ico11r,ueoo6pa:mue narpollaTell 11 • 
4 - a11101J111111anun aItpa11; 
5 - POWJIUltTopu, 
6 - nopnyo. 
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OIT8UHaJII,lill!J llXO;!tlll!IJ ycTpOiiCTBO!J, H no OKOl!1.JaHIUI 3KcnepH-
116JJTa aanuc1,1.JJanac:1, B na1.1HTI> SB!A J38CLl-4 mnrnpnTem,uoro 

ueH-rpa JIH~. 

Bo llTOpol1 rJiaBe l13110llt8Hhl nonpocu, OBH3BIIIILJe C 
npe,tnapuTem;i1on oopa60T1rnn sImnepuue11-ran:1,11ux peayuTaTon, 
llKJIJ01!8.l)l!lltX ll ce6n: 

a) noJ1yqe1111e a6coJ110T1I11X mccnepit1rnHTaJI1>uux 7tIJai.,11u 
1tnw4Jepe11uuaJI1>ll1!X oeqeaun (;zmc) pacoemnm ll07thfi 

' . , 

6) 1!3nnet1emie 11a HHX Irna311ynpyroii ooorannttJOll\eiij 

ll) nonytJ.eHiie 11 auwrna ee ecTeonenttoH wopuu, a 
Tairee a.uamrn yrnoron 38Dl!CHLIOCTH ll1lTOrpam;110U IIIITGIIOllli
lIOCTH aaKOHa ltB88i!ynpyroro pacoOHHlIH. IlooJie npoBe,.QeHllH 
8T8!18 npe~Bapll?OJll>llOli 06pa60~Kll 61:IJI IIOJlytJ.eH 88K0H KBa3ll-

:, npyI'OI'O paccemum (p11c. 2. )._ KaK l!3D6CTIIO, cJ/Op!.la CCT&CT
B'lhflOU JIHHlU! 3KYP ueceT ll ce6e ~mqiopual.ll!Kl o xapaKTepe npo-

. l.l8CCa C8UO;!t11(14)Y8lll1 lllll1{KOCTett. B Cllfl3ll C 3!i!IIIJ 6mro nponep;e
HO llOCOT8HOBJieHUe 80T8CTB8Hl!Oll lf!opubl rrna3nynpyrl!X IlllKOB 
HS 3KCiieplU.!0HTaJII>HllX KP11Bb!X ll a11an1rn llX (Q0pUU. itJm peme,

SHii 8TO!i aa;1tatU! Mb! D!)CIT0.1II,30D8Jll!Cl> tSaitec·o:aiiK~II -1 ITO'Al{O;!{OU, 
Tpo6yn1J1!UJ nBe1teIrn11 anp;rnpmnc opra11u1JCHl1li na pe!ilemrn (Ban1i
KOll A~A., !974). ]lnn 8TOtl qeJlll l!UCIOU\BHCH nporpa.JJ!J8. OCipa
C>OTK11 (BaH:&KOD A~A~, BoponaeB A~li., TapaoKo !J.8. 1!976) 
<iWia !.IO,tepmrnnpo:BaHa ll ,tOilOJIHella PflJiO!.I 6JI0I.Oll, H03BOJif!IO
llll1X :flJOCTL Cil81.l1111JilKY Hawux 3KOIT6pllU811T8JII,llblX ;iCJIOBllil f:U 
Ilp0Be7te11mHr rum1111a liJOPMLI ecTecneIrnon 3KYP no:;iBOJIIIJI cneJia.u 

88RJ!Jlt!8Hl!O I tJ.TO B 06JI8CTU Teunepa:eyp (300-600) 0
~ 8T8 Jm-

mrn .1-1ueeT npocTyK> ~opJJy, <imf3ltyJO 1t nopenuiiaHy. . 
:. Boauoa:HDCT1> ommamm ecTeoTBOHnon nHHllH 3KYP c 11011oiu,11 

.01tnon .rropeHllOllC!!O;i KpHBOll I'OBOPIIT O TOLi I tr.ro :so llC8li o6-
Jl8CTH Te1.mepaTa:1P, OXB81JOIIHOll ll uaruelJ clilCilGPlllleU:re t ll.illUI!IUO 
Bpauta:reiir,11oit COCTBllJllllO:i\8li Cal.lO;!Vltig;,y::inu ue CYJJ!6C1'll8Hfl0 

(Hllanon r.it. ,1966). B nom,ay Tat,oro :aLrno~a Oll!ll(ere)ILc1'nye:r 
TOIOi!e ll COll08A8lllf6 II0::1!1Jwl1l\116HTa cauOZiltg,.i,,Y3~li UOJJy'46lJHOrO 
Ha :rnonep1meHTa.J11>110~1 1tp;u:soH L\E = -f ( ae') npn ce.- O , 
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asl I I ·I· I I .. 1~ 0 I 11 

14n6 ~ • 
Ml I I .d :c?T---f-• I I I I 11 

0.11--·q,~ r · I I I I I · I II 

I I J .· M O~ t ! I ~ I ,; li ~J 

PHc.3~ IloJiyttupmm 3aKoHa KBa3uynpyroro pacceruum 'AJifl 
BO]ll,I lt8.lt qiyltKI\Hfl KDO'Apa.Ta nope118, tlll m:nym,ca np!i 
K0UH8TH0il TeunepaType: 

0 - pe:iyJII,Ta-ru Yan-ra ( uJ/ule ~ I972 j; 
□ - peayJ11,TaT1,1 B.itaHKeHxa~ena ( Bft111rtnRa.7tntl9?2); 
8- pe3yJII>Ta-ru ~pa1mca (Jta.11/(g • 1970); 

■- peaym,TaTLt Caq~Opl\a (Sal(ou/ • I969); 
. t- pe3yJILTaTL1 Jiapcoua (Jla:1.ss011 , 1964).i 

V - pe3yn1,-rar1,1 aacTom!le~ pa6oTLt npz Eis 11s11; 

/J. - pe3y11r,-ra-ru uacT0flll\e It pa6oTU npn Eil4, 51.1a11. 

- - omtcaHue ~mcncpm.iea-ran1,aoro aa6011a 'l?ot11iK c 
• UOJ.IOlltf,IO ll0A0JIH ( '2 ) ~ . 

t.1.~ 

) 

f' 

,. 

;..9_ 

1,1) / vi V 
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SI ·/ 
&O 

. / 11-
l/. /v I 

?11 I / 

A • 1/ / 
I / qo 

V' l)/ V .. J • 

I ~ 
% / -t . ';i / -. ,,,.,..... 

J, .· ,,,,,.---
$) 

j 

I ~ V / 
..... 

~ l/ -
~ '£V VI · .--~-

✓ J....-
IO v V""' . 
~ -, . 

R, ·.· en n 11 · LG 2'1A 'I 

Puc.4; n0Jiymttp1ma 38!:0Ha Kll83llynpyroro pacce1mm1 i'~H 
llD;l!U Him qiyHI<Ltllfl KlJa)U)aTa nepeiia-qu nunym,ca B 

, . Teµnepa~ypao1.1 7Utanaaoae ( 400-623 )°K: 

., T = 350°K, C!I -ED =5U8ll ( sean,en Ao3e11 ,1972); 

· T = 400°K, 4t -E0 ~~ uan, · 0 -E0=25 1rnD; 

-·.r,= 500°K, .. -E0 =8 ua13, D -,E0=25 JJmi; 

T = 550°K, ♦ -E0 ~8 ua:s, 

.T = 600°K, f -E0 .;8 1nm, v' -E0-=25 1rn:a; · 

T = 62~~1{,~-Eg =8 1.rn~; ______ .. 
- -o,mc attue :iKcnep111.1enT&JlbUOro Ha6opa 

'l'O'lei< 0 IIOMOlllhll uo;D,eJ!li ( 2, ) • 
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a) LIE(~ T) =-11. {.t +.?e~'t .;. e~p{-tiice
2

J J 
1 ~ 0 0 o 1.-+ a? z. (SJ-luv )To 

(!l.) 

' r I. 7~]· . . · · · . 2. . Sm lae 6(.JJ-:iJ. 
Ci) /JE(J<',T)=.2k(f.+£°J>c'fo- . Qi. ca) 

'1:o i'£ /G(.fJ-:iJv)7:o 
.exp[-u" ;;e2J J 

fiOHC!C 3H81l8HHll napatJeTpOD !~(T) Ii 5Jo(T) t 000Tll8TC!- . 

llY?Jllll!X OITTIIIJ8Jil,l!OIJY . onnoamuo f)!(OnopuueuTaJU,Hl,IX KpHDb!X p11c • 
3. '+ nupa:.,com1m.111 (2 ) 11 ( 3 ) npo:oo ~melt o rio1iol!lI>D cnettHam,
lloll nporpa111ru tc?J . TcunepaTypllble aan,1c1111ocTH 'to = 'ii, tT J 
u .1J0 = :V0 (T) ·. , nonyllemIUo no uoneJutu (:! ) H ( 3 ) no-
1taaa11u 118 pnc.5 ,6. itnn TOro; 'lT0611 OTl{aU rll)OAITDtt'?81lltO Oit".' 

non U::l 'P.BYX pacCIJOTpCHHl,IX llaiJHIJOl{eJiali1 Oi:Jr.ttacue padlt8THllX 
II 3KCIICPll~Oll'.raJII,HLIX 1(81IHUX no /JE (;,et) (il,IJIO npoa.HBJIHa.tpolla-
110 ua OCIIOlle l<PUT8plln ~ 2 ,· -~· 01caaaJI0OX, I llTO ]I UElJIO!I no 

ncoli ~eun!)paTypao:t OClJiaCTH (300-600)°K J.!tl7t8J!:I, .(t ) ,0IH00H
TOlll,ll0 HOCUOJII,HO Jiyttllle, 'l81J UOit8J!:l, ( g ). B Ollll3H C 'a!Hli 
DCCL 1t3XLll8l1nu1n amurna npono~IJICR C HCITOJII,l;!Oll8HHeM napaMet

POll ct°o H ~o t ITOJIY'lOIIHllX no I.IO,te.mt, ( !J.. )• 
. l1oc1toJI1>lty Cl(al{l(Ollan COCT8DJUIJJllt8ff 08llO~\lxw3ltH npe~-

C'rRBllltOT C0<50!i aKTIUlaUllOIIHUlt llPOI.\OOO, 't"o ~~ UOmtO aamioau, 
n llll](O, ,\8.llaOLiOI\ KHIIO'rll'IEJCl(OU Teopnelt tpoHKOJill fl.H. (195g): 

f 

f"C'o-= er,,' op[ ECK(T¾T J '") 
r~o 70 - nopnoit 1tonoeia1111n 11acT11UU 01,ono llpouennoro nenipa 

pan11onec1111; 
Ec1<(T) - a11opr!lll a1mrnal.illll c1:att1<onoro npo!.iecca. 

ilpnnmi CZ';,= Const II npe11cTa11H11 1<p1iBYD 'Co n no,iy-
.ilor1.1p11~)1Jl11tocH01, uacoraGe ( 8,'t"0 ... f ( ~/t<T ) , YitOOTCfl no.ny

•mn Teu11apexyp11ytl ai..n;mm.iocn Ec,P-Jnpu 'T/ =0,!74 ICJ12oe1t. 

•! 

! 
I 

j' 

}t'•·. \ 
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.,, 

l. 

I 
I: 
I 
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l 
1 
I 

1)' 
~I ,1,,, 

L 

a 

' ,; e 
. r· 

. 1 

-It-
-~-· ~~---•-·-- ... , " ·--. -

tl~· 

.. .J. --~-4----1-4--f 

. i 
l\~ 

~'\~.r. !.:ft·· .. , 1-. f---i-. 
' • ' '·:9 ' " •,. .f 1_j : 

~ -- ~---r, .. nc , 

Puo.5, TcMttepa.Tf.P!t3lt oam1ottMoc'l0L BpeMe1rn "oce;aJioft · 
. ,' Zli31Hlit I.IOJillKf.lt »Oll,ll rto 1 :epeue1nf DPl'll!ln'l'MbllOlt 

· noppeJuntirn (Uir<)• · noJtY'{e11uoi-o 110 uet.o,ty
J'J.1!3J!CK'l'P:KileoRolt pCJXrutCS.lllUI 'f&,tll BlI(t 110.TJYttelllfOU 

no MOTO,U, 11,1J,ep11oro Marltl!TIIOro pe::JO!HlltCll 'l&.!1 : 

..;. .... 7' - <ti.it - Pe31.ill.T aTU 'reI)Tna · C ~tt:tti. , t967): 

. · ~ -rr_-pes7JI11r&rli OM1rre. ( B1t1ltl, . ~ I9GG ) : 

.. ,-. -er .. - p~~rJILTSTU ~KHHiucoro cil1.;u;,r955 ,: 
·~ -'r.z~ pC3YJll'>Tlet,1. l<O.UH' (<'ctt'~ ;!948 ) : 

· · ~ -~- p83yit.Tattt rpa:1;a.: C ¾tta.f.t ·, 1:957 ) : 

· f' :·rt.~ pe37JM8\'Y·Pauao.ua (Rantptit. I959 ): 

[3 ~ 'tc,- p83JJltlraTU IUlCTOmtCR paiSO'l'tr;UOJ\eJtJ.(!2); 

A -'Z"o- Pe31Jlf>TnTU Ht1CTORU181t padO'l'll,IAO)tOJtt,(a)• 
, . . . I 

II :..'to;.. p83fJtLTBT; 110.tr1e1111on no ~l(c11ep1t-

ue11TMt.11ut1 1ta111UJM r,.,mmeuxnreua 

(6&,,f,,,R44.e11 ,-t972); .110]1.e.nr, ( 2 ) • 
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. , iP;;c.6. 1e1.m9pa;yp11a~ ~8:BIIIJOC7~' K~:3WqiliWt8HTa nenpepu:e-
:'• non ~~stm oi:>. · ; · .," · 

' . ,, '· 

□ .:. posin~'l!eTu aaoTOilll!.ei.i pa\.ioTu, i.loa&u (2); 

'' A.~ p~n.vlh>~a:r~ naoJo!li;af.l p~6-0TI¾, !JO]telII, ( g j ~ 
•. ,~ ' -'• . :• r :::~ ':~·, .I_·~- .' ·: ', ' • : · ·.: · ' , · .:"" 

, 'c''.;'~,'~ p:l.CIIO'r ilO IJOAeJm:. (5)~. 
+··r":_~·'.,.,~-:~<- ~- t -3}/;: __ ; .' .· -\~: __ \ • :-~ · ··· 
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. O1taa1,uiaeToa, ttTo DO noel\! TeimepaTypnou ~anasone E01-1(T) 
ona6o aaDHOHT oor ..reunopuTJpt,!, 

Ila pHo.s, r,:ie npeac~a1mona upirnaH <t;, (T), naneceuu 
ianxe :Htonapm.1ottiran11ue #\amwo no teunopo.typHmt aa1mcnuoc
!l!1t11 11peMeil11 nepeopneHMtum 1JoJ1otcyn DO1l7l• no,tytto1muu pa:nm1m 
flB!OprulH 1.1ero~u H~opnci-t.1aru11rnoro po3omurca ('t"WI ) n npu 
HSl.!epOmtH 'Aff3Jte~ptt1iOOltOil poJialCCaLUm (q; 6,2))• BH]{HOt tlfO 
no Kparuteii uepe• n oeiJiactn '1'et111opa!yp (3CO-t¾CJ0)°K noe Tpn . 
DIJO!.lomt poJJaltO!ll.\1111 mceror 0X0]l;l!Lle !CMneparypm,10 3Ul3UOHI.IOOTJJ, 

a tt"0 R Cf eJil DOC:E.Ua 6JIH3Klt no B8JIH1lllH8. 8ro. Oi10TO!lf0JILC?Il0 
li8Jlo:nmr i1a uucJit, • o cyctoOT11011aH1tu cnHa1t UOl!tlef rumear,un.m 
nepeOKORa MOJIOKyl'l · u nx nopeopnonranuoil. Ilony~oHHY~ · Hw.m ToM-

neµuyp1tyr:J 8W3.liCl1LIOC!n> It0~11Ult8llfB noilpopLIDHOil A}l~Y31HI .2>atr1 
(pno.G j MU npoaHMHa11poDwrn · o Hono.nr,aona1meu toop1m, paam1-
!0i1 ~Hiilepou n;sHI97I). licitopull wts K05®11nnortta 11011pap1rn-

.· 1u,u 11tt<tws11u no,cytmJi B1;,1paztomm~ .. 

Ji:tlTJ = 'lbtrf~crJj G .. l~J.r(r{ cs, 
r1(8 Goo(r)- IJOllYm. oiumra; 

. _pJ'f'J;.. IIJI.OtllOOfL lnl1(KOCIT1t; 

f ('t');.. 011,llHl'OD!l~ ll.fl3KOO~1,o . . . . 
. noc1con1,KY anonepmie112ant,u1,1e 1tammo 11 '1'eopornqeo1t1te 

pao1tQ'1'1,1 tto Goo . nnn. DO~ O!Oy!rOfDYM, ltJifi
0 

ltOHO!rpyupo
_BailHS · Telfrtep!:i!ypi!1:>'1 aa11Hoauoo!l!H uo~nn oru111ra B 06,1aoin 
(300-600)°K Clwt ttononi.aosax Pl11t lCOOJJOfllIHX i»1ta1it100KllX 00-
oopase1om. Pao~o~ tioatMt-utuesn Heripepwmo,r AH<Wiyaau c®0 

no (5} o nonytteH11~ taici111 o<fpa3ou Goo i n01<aaaa 11a puc.6. 
Hueli ,ll paonopmtelhiH KP~BYI> G.;.. ('r) MOXliO OJ,tCIIIITI> 1481(0BOJUJOB~ 

OK08,BpeMff peJlaKCaJXHH C~Hro»wc HBllPmlOHHH (tpeilH8JIL R,H., 
1959H . . . 

. 't (t) -= ~(r)/codlT) ( 6) 
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Bu,mcJie1111oe .Ta1rnu o6I03 01.1 <[,.. (T) 1WeeT TeunepaTypHylll 

38lll1CIIIJOCTJ;, CXO;ztHylO C 1tp1rnoU 'lo t 110 OKaaunaeTCff npm.iep

HO ua .nopni:ioK uen1,me, qeu cr0 • llcnom,ey H Teopl1i> ~nniepa H~B~ 
(1971) uorr.HO BlilllllCJIHTl, xapaKTepnuLl paauop 06JiaCTH lll:H;l(ltOOTlt, 

;!Ulq)/pYH:ztHpyllla\OH COllU8CTHO: 

Q:,f' = 8'/(T)/2J G-,..,(T)J(T) 
( 9') 

Om1aaJioc1,, qTo np11 Koi.maTHOH To1.mepaTypo aTa o6Jiacu 11;00!:ta;. 

TO'l!IO ll6JIHKa ( a~;,''' 12 A, 061!\00 KOJilftl8CT1l0 IJ03l8JtYJI, :ztH~Yll

)U-Ipy!llllllX OODUOCTl!O ,~300). C pocTOIJ TeLinopaTyp1,1 a~,, ClUOTpO 

y1.1on1,niaeTCli u npll Tr::: soo°K u llUlllOt 8Tl1 o6JiaCTl> oo:ztepl!tlfT 

ll CllOO!J oocTal)e ,_,, 5-8 LIOJIOl<YJI ( (li)lj' ~ 3 K). ]la.I!Hble llO 

LTo(T) H @o(T) ll03BOJIHJOT llOJI:fl!IITI, rer.mepaTypHUO 38Bl1CHUOOTl1 

cpe]UrnX 1l;l!qitV:f31iOiiH!lX CltattKOll o6oHX TlfDOB: Wlff OKatlKOBOil co-

CT8lJ.ll!!JllltOit: 

eCI< (r) =J G(-©-~ol'Lo, (8) 

/1,JIH 11enpepuB~1oli cocTaJlJIHIOl:\OU: 

[
14

e
11
r (T) == ✓-~-.:D-orr-_ 0

1 

{ 9 ) 

TcunopaTypHylll 38BllCHUOOTl> eCk(T) y11;a,eTCli HHTepnpe~rHpO:BaTr, Ha 

OCIIOBO CTP:fKTypHOII l.!O;l(OJIII Cru.tolilJioBaJ'it . . 

OCHOBHHE PE3:fJU,TAT11 

L BnopJJLW cncTe11a:rnqec1m nonyl!enu ae5conmnue :ztnaz7n1 

,lll(ji,:cpc11u,HOJ!bllLIO ceqemilt paccemlllfl LIC;l(JICIIIllDC HOV."l?pOllOD no
,10~1 DO DCCIJ TCUITOIJOTypHOfJ ;1!,lJaITa30HC cyUIOCTDODUllllfl eo lit11,tltotl 

{n::;u n ~ernm,110 npoauani1a11ponmta 1maaaynp;i,ran cocTanJifllO!ltM 

:JTOl'O COt!Cllllfl, 

2. Ana.'lll3 9opu11 II IIOJiyranpllHL! 3HYP IT031JOJil1Jllt nonyl!l!TI, 

!1l!•)op1mu.1110 o xcpattTope npo4ccco ca1Jo;u11pcIJya1111 ll :noAo, 11an-

11.11ott.L pn;1 :rn.rm:'r0pllCTtllt !JllltPOiLI!IW.!.!ll'lOCitoro IIOBO).;Ollllfl I.IOJIO

J:j' JI l'OiUJ ll oCi:iac·rn TClJilOpnT;;p OT l(O:moTl!Oii 1\0 1;pl1TUtied1wli. 

:f~;. 
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. 3 • . :stmo Hail1te110, ,no B Te1.mepaTypaou 1t11anaso11e 

(30D-600)°K OCTCOTBOHH8fl JIHIIIIH 3KYP Jl 06JiaCTli nepe1tatJ 

WlflYJll,Ca 0,3 1~~ c:Je ~ 2 A-~ 1W88T npOCT;flll qiopuy, 6JU!3-
eym ~ JIOpeµWtaay, 5TO o6CTOHTOJil>CTBO, a Taime 3HatJOHl10. 

' C • •. 2 
KO~lfl@OHT8 C&l01tll(Nl:f3lilf, DOJiy'IOHHOrO KS lq)H:0011 AE(cle) 
npH ~-t O llPHBO,tHT K Bl,IBO;l(y, l!TO llJCJial{ Bpal!laTeJII,HOil co-

0!1?8DJlflJ)!IIOi1 ll i-ll14XJ.iY3HOH1100 :zt,11Ut8Hlie llOJIOh'YJl llOi'.ij,l 1108118tJWl'OJI8ll, 

B08ll0lltH8H nplitU!Ha S!l?Oro llOlKOT COCTOHTl> ll 38TOp110lI8llllOU xa
paKTOP~ :ztH4lJlY3KOllllUX llj.lilll8T8Jil>Hl,IX 1l;Bl1lI6lllfH UOJIOKYJI B01\l,l • 

4. YCT8110ll7l8HO, tJTO 1111 110;1(6Jil, CKatIItenon i-ll1\L;qlY3111i, 

HU 'UO;llOlll> Henpepl>IBHOll i-ll1\IXJ!Y3Hll, HO Il08Jl0Jlff!OT Y1\0BJlOTJJO

Pl1!1?6Jil>HO on1:1caTl> noJiytIOHllyi:l B a1tenepnueHTO 3aDi1CHIJOCT» 

noJiylllnp1um:ecTecTllOHHOll JIU!IHU 3KYP AE {cl', T). BToro yl{a

JlOCL l{OCTl1% Ha oc11one uo;llenel!, npe;itnoJiara10ntHX CJiommil 

xapaKtep !l!paHcJIHI\llOIIHOil f11IqiiJiya1m B llOi'.le. Elma nonyqeaa 

TtlUilijpaTypaaa 38llllCl!IJOCTl, napaueTpOB ·sxmc IJO]leJIOil: . 

-£t'0 {T} - Dpe.!.18HU OCOitJIOil T.tl18HK iJOllOK;fJU,I H ~(T) - lt03P

q>liWf61IT8 HenpepunHoll wi~xJiya1111,· a Taleite Te1JnepaTyp118.H aa

BllCHMOCTl> cpe;umx 1l;HqxDyaHOIIHh!X CK8lJl!Ol!. OOOHX Timon. 

- 5~ AnaJina aaBHOHMOCTll~{T) 11a ocu~Be Teop11u 4>peH

KeJIJI ll08BOJIWI IJOJIYtJ.llTI, aueprHJl auTHll81\lll1 OKatJ.ItOBOr.o. ll8-

XallH8M8 ECK{T). Cna6aa TeunepaxypH8lI 38llHOlilJOCTI,·aTOU. 

]l8JilllJ.Hllli llli46CT8 co CJiaCiotl TeMnepaTypuoil 8allliCIWOOTl>IJ 

Cp01t}l8HBS;!Ul8TlltJHOil OJ.lllJIHTY;l(hl KOJieoa1mil I.IOJieltyJI (,,l2. 

uaH11eu1101f 118 aHaJUrna yrJIOBOil aa:al!ClU.!OCTll llHTOI'paJibHOtt 

lll!Ttltto11:aaooxu 31CYP, ;naxiT ocHoBaHllff aaKJIX1tI1tTI>, ~o uei;-

.· 1.1oneeynnpm,1e · cuJil,l 11 Te1mepa!ryp11ou 7\lmnaao_ue {300-600) °K 
1,1e11amcn ueauaqnTeJI1,uo. 

6. A11~•11~ aaJi11c.ID1ocTI! .ID0 (T) Ha OCHOBe Teopun ibu

mepa noal!OJIWI OCiCy1\HT~·:rul8KO-ynpyrae CllOUCTil8 BO;l(hl B 

~:BUSH Ci peayni:TaTaJ.lH HOi1TpOH110l'O ~l1:onep!iUOll!1'8.: llpH STOU .. 

6WIO uoiineuo, · liTO ll}lOUfl 1481'.C:BOJI.lIOllCJ.Oii peJiaUC~Ltlill cw,u

I'OBJµ Hanpm.em.~1 <[,.. C;jl.leCT.:llellHO UCJ-il,He_ 1Jpeu81lll lto • 
fuJio ycTaHOBJHIIIO -raime, ttTo oeiiwcTI> :;111a!(()aT1i, " 

npe;w;:iax 1<oropoM ~!iiqiJaHouuoo 'AJIItt,e~~o '18UT11!.l uo,mo ~ac-
0MaTp11BaT1> cKOppeJrnpoBruwuu, upu 30v. K llttlii.ltta01'_ ll oeo:-1 
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300 UOJICKYJI, 01tlUiKO. C pocTOU To1.mopa Ty PL! 3Ttl. oc:i;moTJ, 

Ot.iCTpO J!JOlll,l!JUOTGH ·11 llpll T :.: (50Q-600)0JC OX:Ba.TU:BB.OT 

:aooro Jlllti (5-10) uone1r.fnt · · · 

7. flpnucpnoo pa11euowo llOJIOI\Y~llPrlllX ncpeueu101mii , 
peuJmayKili.\11¼:c:n 11opoa cnav.J{OII0!:1 is· uenpepu1muil uaxru111a1.1 
l'OIIOPl1T O :£:OJ.!, 1iTO Aali8 npu 111181,l:IX TeJJil(lpaT_ypax (-3o0°K) 
JIL}).0Il0A061!llii tmaa~rnapJ-;ao IlOj(BepzOll ll~O:&!Jll C/111:&lllill <1/Jr.i H

T;fl:lltl'!Olllll:.IM 1w0op1 .. mumm, IllHlllOiUUi(l!IJ QIK 8UMOTHO!,,J' Illt.'la'A;{ 

HOf11lOPUIJi:oro !.H,lXUlU!3U!l Ca!,!O)l!t<J:(D;yam1 l) OCi~ieo ;tl'!!i)1;pyanoi111oe 
nopm,0L1em10 tJ011eeyn. 

.OCHO:illlUe peayJil'!T8TU ].(IIOC8pTat(IUI ony6mm:.i:eanu D pa-

60T~t 

I. llOEJmOll A.r. t i1c1,e11;lOPPll c.u. 
Termopaxyr,uan anD11ovJ.100:r1, miaai,1ynpyroro p!J.co1mmm 
1.1e;t.llOIIUl!X HO.fl'.fpOUOB DO]toll, ,"ATOl.l!lafl ro1eprUll 11

, 42, 
'•98(1977) • . 

2. Mo1rn111tepoD o.u., .E,li.H1i1,o» A.·A., Ho»11uoll ;\,I'~ 
l3oootaao1uoH110 q)Of,l4U eoieo:tlleuu oil 11111um l:l 01101,rrpax .. 
~:aaauynp;yrQrO paooonHilll }.IOJVIOHUUX not.:cpOHOD l30)lOli~ 

. , liQnpooi. a:tOLIIJOii 1!8.j'Kl4 Ii tox11im~. umriia?OLlllH!lJOpLI, ·, 

. u.? 197~, oepna 11 ffAOPIIUe HOIIO~l.\lltU 11 , ll.33, o.lf4! 

3i no1WHA0P0B c.M.' Ho:a1n:<011 A.r. t . 

·' HocJ:eno11a1n10 · npou;oooa cat.1071l1~~ya1m D 11071e ueto1tou 
1::saan:,np;y:roro paoOOJIHIHi 1.1e;~nOffiilJX H8tlTP0H0ll, . 
1iao~1, I. llo,n:auonm1 aHonep111Je11ta u npo7tllapr1TeJir,Han 
ocipa60!rl\"a peayJtL?8.'l0ll, fipenpllH~ tBl'l-965 ,1979/· . 

4!' ~iCROlliiOJ)Oll' o~u: t · uonm«>11 A.r .: 
UCCJIOACllWlrne npo1.1ecoa OOUOjlllqQy~ml B J30~8 

·. uo..r·o,to1J· miaan:,np;yroro pacoonmia ue;lJiomm:x 1ioil-
,: !J:11ouoi ·• lJacu · 2 '• 11.m:imrn auone pi1ue11!raJI1>nux periyn.., 

tii.S?ol! · ua 00110:se i:or.,eJ11.i,ux npe 110~aJ1J,OH ~tl. · 
np~n,Pitfl1 ~aH~~95;1s19f ·, -.. I: 
,:: 1· ;·(·,. 'e-,~~ ; :~ ,,\:. i ,. . 
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