


1. BBEAEHHE 

M c C J I ~ A O B ~ H ~  YrnOBbIX H 3HepreTElrlWKIlx p a c I l p ~ W I e H d  THXWIbIX 

llpOJQ'KTOB (Tn) B p e a K W X , B b I 3 b I B a e M b I X  THXWIbIMA AOHaMA, n03BOJlHIoT 

n 0 J I y s a T b  BaXI-IYH) HH@PMwKKI 0 M e m A 3 M e  AX O ~ ~ O B ~ H H H ~ " ~  I .  B Ha- 

CTOHUee B p e M H  3TA XapaKTePHCTHKH Tn IIpenCTaBJIHH)T 0 ~ 0 6 b 1 f i  u H T e p W  

B CBH3H C p a 3 p a 6 0 T K o f i  CHCTeM K W H ~ M ~ T W I W K O ~ ~  C e r B p a q W i  H n e p  O T m W  

c s b 2 q e n a i s e M  n p o A y m o B  pea~wiii n o n H o r o  C J I ~ H H F I  snep13" I .  Y r n o ~ b ~ e  

PaCIIpeAeJIeHWI (yp) Tn p e U l W I 4 i M  o6pa3o~ BnAHIoT H a  ~ @ @ ~ K T I I B H O C T ~  

HX C O ~ H ~ ~ H I I R  B 3 0 H e  perHCT'parlMM, IIOCKOJIbKy O T ~ O P  IIPOBOAHTCH B Y3KOM 

T e n e m o M  yrne B H a n p a B n a n n  nywa H a n e T m w x  AOHOB. 

YPTll, o 6 p a 3 y m ~ l u t c ~  B pearcmx n o n H o r o  cnmsm mep c nocnenym- 
UAM n c n a p e H n e M  nermx sa HIJ rn comamoro H n p a  ( H ~ ~ P O H O B ,  WOTO- ET 
HOB, W I b @ a - r ~ a ~ T k l q )  , OllpeneJIHeTCH nepeAaHHbIM AMlQ'JIbCOM H B T I e T W U e r O  

AOHa A AMllyJlbCaMA ACrBPHH)UIIXCH WCTklq. A o n o r n m e n b ~ b m  @~KTOPOM, 

OnpenWIHWIJJE¶M @ 0 p h f y  KpIIBof i  YP B 3KCnepHMeHTe, HBJUieTCH MHOI'OKpaT- 

H o e  paCCWXHAe Tn B B e U e C T B e  MAUleHA. K ~ K  nOKa3bIBaKJT IlpenBaplTTWIbHbIe 

OqeIiKM, 3 1 0 T  @ ~ K T O P  MOXeT PeUlaIOILWM o6pa30~ BIIHFITb H a  YP B CJIysae 
A C n O J I b 3 O B ~ u I ~  MAUleHA K O H ~ W O ~ ~  T O J I m b I .  

0 6 b 1 ~ 0  W H  p a c s e T a  YP ACicnOJIb3yIOT MeTOA M O H T ~ - K ~ ~ J I O ' ~ ' "  I .  

P a 3 p a 6 o ~ a k t  C T ~ T A C T A ~ ~ C K A ~ ~  n 0 A X O n  K PaCCMOTpeHKKI PaCITana BbICOKOBO3- 

6ymeI- I~bI$  COCTaBHbIX HAeP, O C H O B S L H H ~ I ~ ~  H a  3TOM M ~ T o ~ ~ I '  I .  OH n03BO- 

n s e T  O m m T b  I L ~ A P O K E I ~ ~  ~ a 6 o p  ~ a 6 1 1 1 o m e ~ b l X  3HepreTkisWKEar  H YP HCicnapHIo- 

IJJE¶XCH saC'rHq. M M ~ ~ T c H  IIPHHmlDiaJlbHWI BO3MOXHOCTb nOJIJWHTb aHaJl0rWI- 

HbIe  p a c n p e n e n e H m  n WH Tll - O m a T K o B  nocne s cnapam.  O s e ~ w b ~ e  

nOCTOHHCTBa 3THX nOAXOAOB H a  I I p m T H K e  peaJM3YIOTCH C TPYnOM U3-38 

6onaruoro B p e M W A  CseTa H a  3BM, T p e 6 y e ~ o r 0  LUrH AOCTklXeHm ~eo6xons- 
MO# CTaTACTWIWKofi T O W O C ~ .  

B H ~ C T O H U ~ ~ ~  pa6o~e PaCCMaTpHBaKJTCH IIPOIJeCCbI H C r B p a m  ~ekT'P0- 
HOB A paccemim Tll Ha a T o M a x  ~ m a s ,  orrpenemmwe YPTll B pearcmx 
nomoro c m m  mep. llpemaramc~ @ e ~ o ~ a o n o r w e c ~ d  nonxon K pac- 
st?Ty YP, n 0 3 ~ 0 J I H I O r r ~ f i  n p H M 0  peaJlA3OBaTb Bb1wCJIeHH.H H a  nepCOHWIbHOM 

KOMllbIoTepe,  H e  ~ p e 6 y ~  6onauroro BpeMeHA CseTa  A rBMHTH. ~ P ~ B o ~ E ~ T c H  

CpaBHeHHe paCseTOB C 3KCllepHMeHTanbHbIMA AlUWbIMA, A M t 3 O ~ A C H  B JIM- 

T e p a T y p e .  P a c c ~ a ~ p m m ~ c s  B O ~ M O X H O C ~  ~ c n o n b ~ o ~ a n m  n p e m a r a e M o r o  

nOAXOJ@ m H  aHWIH3a 3KCnepAMeIiTanbHbIX AaHHbIX A B l l P A K J I m b I X  UWIHX - 
AJIH p a c q m a  ~@@~KTIIBHOCTH c 0 6 ~ p a ~ m  Tl7 (HI, xn)-pea& B y c n o ~ m x  
~ m e ~ a m s e c ~ o f i  cenapamm H n e p  o T n a s s .  



AH= s ~ c n e p ~ ~ e n ~ a n b n b n r  Y P m ,  nonyrlexiximr B p e a m x  nonnoro 
mxmx-rmi c nerIuimi 3 ~ p m e i a i b ~ ~ u  ~~txmmm, I I O K ~ ~ M B ~ ~ T ,  mo mm nom- 
TOW30 T O H K O ~ ~  MHILleIUi, KOrm paCCeRHHeM Ha t?€! aTOMaX MOXHO llpetl&pWIb, 

YP sum (duldS1 ) B na6opa~opt1ofi cucreMe KOOPAHH~T nocTaTowo X O ~ ~ U I O  

~ K C ~ ~ ~ ~ C I I  raycco~ofi cpyH-efi: 

rp(e u - nn~erpanbxioe cesenne 0 6 p a 3 o ~ a ~ m  Trl, da - mcnepcm YP. 
Mom0 n0~838~bl '  I, mo ~ I I  Tn, 06pym-CR B pe3ynbTaTe wo- 

lpormoro B cucTeMe q w ~ p a  mcc ncnapemui rlacrnq rn COCTBBHO~O RAP, 
p(ncnepcm ~ q m x a m c ~  KaK: 

- 
dl E d: = 3 1  (3ER AR ) , (2) 

- 
me x - cperpree arcno ucmpmorrpixc~ nacrm, E - cpemm K H H ~ T H ~ ~ ~ K ~ F I  

3neprm ucmp~~)ueiiw sacrsuw B cumeMe qempa Macc, ER - maw- 
secKaR 3neprm Tll B na6opa~opnofi cHcTeMe KOOPLZHH~T, AR - M ~ C C O B O ~  

wcno Trl. 
06-0, paCCMaTpHBaR UClIap?Uie  H*~HOB,  B B O m  IlaWeTp TeMm 

p a q p b ~  - T, xaparcrep~3ymmii cnemp ucnapmoru~xc~ neii-rpono~'~ *g  I. 

Tor-, nOJTb3yRCb nmCI'aBJIWHHMU MOneJIH @p~U-ra3a, C p e , Q H l O ~  CyMMap- 

~ y m  KnnemeCKym 3neprw ucnapsmmnxcII neiiTpono~ T, ~ o m o  B ~ V E I T ~  

B Bme: 

B p e a ~ m x  c nermMH a p ~ x c e ~ ~ b ~ r n  

wmnwmxi. PacseTm a h m o n n w  c TeM 

xe  napaMeTpoM TeMnepaTypbI T = 
= 1,4 M3B, npu KOTOPOM AOCTHTH~TO 

Hanqmulee corname M O ~ ~ J B H M X ,  nony- 
lo" 

YeHHbIX C nOMOL4bH) MeTOAa MOHT~-Kapn0, YPTn C 3KCnepHMfSiTUbHbI- 
Mala '9 I . O T M ~ Y U O C ~ ' ~  I, YTO C llOMOLL&Kl 3THX Xe 3Ha~eHkifi TeMnepaTypbI 

MkflIY41l1HM 06pa30~ BOCITpOU3BOAHTCH @ y ~ ~ r p i n  B O ~ ~ Y W W N ~ I  COOTBeT- 

c ~ ~ y m w x  xn-pea~rplii B pacuere" I. 

M ~ B ~ C T ~ H  npyroii nonxon, n p a ~ e H ~ s r u a i i c ~  panee K anans3y 3~cnepu- 

MeHTUbHbIX YPTn (HI, xn)-peaKrpiiif ' I, B KOTOPOM OnPeAeJIFIeTCH CpeJWe- 
KBa,Ip~Hr~b1ii yron <O :> B p a c w a w a a  (do/dO ) : 

C 

4 
rne Ac - MaccoBoe sacno cocraBHoro snpa. 

I 
kbi~epecymuee ~ a c  YPTn ~ w a  (do/dOR) M O ~ O  nonyumb, ~b1pa3m 

I nncnepcmo B (1) nepa c p e w e ~ s a n p a ~ n u ~ b ~ i i  yron (4) . T ~ K  KaK (do /do ) = 
= 2nsinO (do/dSl ) , TO  TOT yron onpenemeTcH Tenepb KaK: 

m m 

<e ', > = J e sine (doIda )do / J sine (do /dSl )dB 
0 0 

(WR npOCTOTb1 HHAeKC R 0IIylUeH). 

n o n c r a ~ a ~  B (5) BbIpaxeHne WFI (do/dSl ) - ( 1) H ~ ~ M ~ H H B  mTerpa- 
nbI COOTBeTCTBYIoIllHMH C Y M M ~ M H ~ '  I, C YYeTOM MWOCTH d, nOnyrIaeM OKOH- 

YaTeJIbHO CBII3b AHCnePCkDi d CO CpeAHeKBaAPaTWHbIM YrJ'IOM <e > : 

I T ~ K H M  06pa30~,  (2) ki (6) ,tWOT ABa 3KBHBUeHTHbIX BbIpaXeHUH AJlH 

nncnepcaa, 06ycnoane~~oii HcnapeHueM sacTw n3 CocTaBHoro mpa. 3Ta B ~ I -  

I 
paXeHIIR HC~O~b30BUWCb B ~NXbHefiLlleM A I M  paCYeTa YPTn (HI, Xll)-peaKLWfi. 

OCTaeTcH H*EI napaMeTp TeMIIepaTypbI T, o ~ ~ ~ ~ ~ ~ ' U X I O ~ H ~  CpeP,HIoH, 

~ m e ~ n u e c ~ y m  3 ~ e p r m  HcnapmuuixcH sacmu B (3). K ~ K  no~a3bmae~/  

aI-IaJIH3, 3TOT ITapaMeTp CYUeCTBeHHO OTJIIiYaeTCH OT TeMnepaTypbI COCTaB- 

HOrO HApa TCN,  KOTOpYH, MOXHO nOJIYWTb Yepa 3 H e p ~ ~  ~036~XAe~Eifi 

H MpaMeTp MOTHOCTH yp0~Hefi COCTaBHOrO wpa/' I .  

O ~ n m a e  06ycnosne~o TeM, YTO mm Kamoro xana  acnapam i cpen- 
HI~H H n e p H a H  TeMnepaTypa, onpenemmw IcmeTwecKym 3 ~ e p r m  cnenym- 
uero i + 1 ~ e k p o ~ a ,  nMeeT cBoe s ~ a s e ~ a e .   OH^ onpenenneTcH ero cpemeii 

, ~ e n n o ~ o i i  3~epraeii: ui = E* - E,, - ZB, - 2XTi - z A E ~  O t ,  rne E* 
n E,,, - sHeprm ~036yxcqe~m a BpaUeHm COCTaFlHOrO Hnpa, ZB, - 
CyMMaPHBFI 3Hep~Z1FI CBH3W i WCnBpWBlLIHXCH H ~ ~ ~ T P O H O B ,  2 X  Ti H Z A E ~ "  - 
CyMMapHbIe KKHeTHYecKBFI 3HeprHH U 3HeprIIR BpWfSiUH, PeCWbIe 3THMH 

H & ~ ~ H ~ M H .  T~IIJ'IoBBFI 3HeprAR CBH3aI-Ia C ~ e ~ n e p a ~ y p ~ f i  Yep- napaMeTp 

1 IlJ'IOTHOCTH y p o ~ ~ e f i  ai 7 (Ac - i)/C, me C - K O H C T m a :  Ui = %Tt. 



BmCTByIoII@¶X lTOJIOXeHW0 MaKCHMyMa H3MepeHHbIX @ Y H K U ~ ~  ~ 0 3 6 y m e ~ k ~  

(HI, ~ n ) - ~ e a ~ s & "  '. Eb1JIa n o n y s e H a  c n c T e M a T s K a  y c p w e ~ ~ o i i  no 
HClX3pHTeJIbHOMy K a C K a y  finep~ofi T e M n e p a T y p b I ,  C O O T B € T C T B ~ I O U ~ ~ ~  pa3- 
JIHYHbIM MaCCOBbIM YUCnaM COCTaBHOrO R n p a  k i  HClX3pRIOLlJHMCR 113 H e r 0  

~ e i i ~ ~ o ~ a ~ ' '  I, ~ o ~ o p m  n o ~ a 3 a ~ a  H a  psc.2. f i ~ e r l e ~ o "  ', mo n o n y s e H -  

HbIe  T e M n e p a T y p b I  HeIUIOXO anrIpOKCEiMHpyIOTCfi 3aBHCHMOCTRMU CA;lNrZ 

(C - KOHCT~I-IT~),  KOTOpbIe U H C ~ O J I ~ ~ O B E ~ J I H C ~  B ~ ~ J ' I ~ H ~ ~ u I H x  paCYeTaX. 

Ha pEic.3 n O K a 3 W O  CpaBHeHUe PaCYeTHbIX, n0JIyYeHHbIX C l iCnOnb3OBa- 

HUeM (1) - (4) ,  (6) E i  COOTBeTCTBYIoI4UX T e M n e p a T Y p  (CM. p H c . 2  WIH" ') , 
C 3KCnepHMeHTNIbHbIMli  YPTn HeKOTOpbIX (HI, xn)-pea~rnk" '. 

H e c ~ o ~ p r r  H a  o614ee COrJIaCHe, OTMeTHM ~ e 6 0 J I b ~ o e  OTnliYHe paCYeTHbIX 

pacnpeneJ Ie~~  OT 3KCnepHMeHTanbHbIX, CBfi3aHHOe C l l p e n $ I O n O X ~ H H e M  

0 nOcTORHCTBe finep~ofi T e M n e p a T y p b I  JVIH BCWO n m m 3 0 H a  @YHKW B 0 3 -  

6yxuw~m. O r p m a s e ~ ~ o c r b  T a K o r o  n p e w r o n o x e H m  cnenym, H a r r p s M e p ,  

m pnc.4, me n p e n c r a B n e H b 1  s K c n e p s M e H T a n b H b I e  s ~ a s e ~ m  cpen~eii m H e -  

~ s s e c ~ o i i  3 ~ e p r m  ncnapmuerocrr ~eii-rpo~a' '  '. 3 n e c b  x e  no~a3a1.1~~1 3 ~ a -  
6 COOTBeTCTBYIoII@¶e IIPIiHfiTbIM T e M n e p a T y p a M  (CM. plic.2 WIH" I). 

Bce s ~ a s e ~ m  n p m e n e H b 1  B ~ ~ B ~ C I I M O C T H  OT noc~yrmoii 3 ~ e p r s s  ~036yme-  
HEvr (E* - ZB,) JVIH (HI, x n ) - p & I ~ ~ i i ,  BbI3bIBaeMbIX HOHaMH OT ' O B DO 

' 13 0, KOTOpbIe r I p I I B O w T  K COCTaBHOMY J~$JPY C AC = 156. 

Puc.2. Cucremam~a ycpednen~oir no ucna- 
pUTf3bHOMy K U C K U ~ Y  R ~ ~ ? ~ H o C  TeMnepUT)'pbl , 
d m  pea~yuli c ucnapertueu 3-5 nelirponoe - 
~ W Y K U  Ha nuxneli ~pueoli, peaKyuu c UC- 

napenurn 6 3  neirrponoe - ~ H ~ K U  Ha A 
100 150 200 250 eepxneli ~ p u e o ~ " ~ ' .  Otie Kpueale - an- 

A~~ npo~cmayuu  3aeucmomto CA&"N/. I 

I 

I . . ~ . I . . "  Puc.3. YPTn, nofiyvennble e (HI, xn)- pea^- 
o * ~ d c l ~ ~ a 6 ' ~ ~ . 8 n ) ~ ~ ~ b  ymx. Pacnpeduenm npuedenbl K e d y  

P(OR) = [du(OR)/dOR] /u. ~ W V K ~ M U  mKa- 
3UHbl nOJly'4eHHble 3KCnepUUeHTailbHble PUC- 

npde/lerlW# 8 COOTeeTCT8ytou(UX PeaKyWlX 
d m  6ec~onevno T O H K O ~  ~uurenu" I, nynK- 
TUP - pacver c m ~ o q b t o  ( I ) ,  ( 2 ) ,  cmour- 
n m  nunm - pacver c noMou(bto ( I ) ,  (4) .  (6 ) .  

Puc.4. Cpaenenue sKcnepmenrailanalx (snav- 
KU, COOT8CTCT8yH)u(UC PU3HblM VUCLlaM X) '' ' 
U C nOMO4blo" 7' ( ~ 0 0 ~ 8 e ~ ~ ~ t 7 y t o u ( ~ t ?  npR- 
mwe) cpdnux KunemvecKux snepruli ucna- 
p ~ t o y e z o c ~  nelirpona e 3aeucu~ocru or do- 
cryn~oli snepruu eo36yxdenu~ E* - ZB,, 
d m  Pa3/1UVHblX (HI,Xn)-penKyuli (CM.T~KCT) .  

lo-' ~ ~ Y X K O M ~ O H ~ H T H O Z O  p m o x e n m  pacnpede- 
0 5 10 15 

0,irPqql 
20 

fienun c ucnma3oeanuem 6blpaXe~~li ( I ) .  



T H m  (1) MeTOnOM HaZiMeHbUlHX KBanpaTOB.  

Ha pnc.6 n p e n c T a m e H b 1  n o n y s e H H b I e  B p e 3 y n b ~ a ~ e  T a K o r o  pa3noxe~m 
T e M n e p a T y p b I  Xn-KOMnOHeHTbI P,JIH 3 H e p r a f i  ~o36ymmm COCTaBHOrO qqpa 

I O Opb*, COOTBeTCTBYKILYUX YKa3SLHHbIM H a  pkic.5 3 H e P T m M  HOHOB I F. 
Ha  TOM xe pncymce no~a3mo o w a e M o e  H ~ M ~ H ~ H H ~  cpemefi T e M n e p a -  

I r y p b ~ t l  7 I, n o n y s e H H o e  no cpemerny wcny H c n a p m m H x c H  ~ e i i r p o ~ o ~ ,  
KOTOpOe Onpf3nenRJIOCb H 3  ki3MepeHHbIX @yHKukifi ~ 0 3 6 y x ~ e ~ m "  '. 

I 

B p a M K a x  n p e m a r a e M o r o  nonxona m T e p e c H o  c p a ~ ~ m b  nncnepcan 
YPTn HCmpUTenbHbIX (HI, a x n ) - p e a K ~ f i  - d i  C ~ K C ~ ~ ~ U M ~ H T U I ~ H O ~ ~  - 
d JIJIR "UIHPOKO~~" KOMnOHeHTbI. C p e m K J I O  KUHeTH'IeCKYH) 3HepTkM), YHO- 

I 
c a M y m  a-sac~aueii, MOMO O U ~ H I I T ~  K a K :  Ta = Ba+2T,rne Ba - K Y J I O H O B C K ~ ~ ~  

6 a p b e p  M e W y  a-samweii n R n p o M a c T a T K o M  nocne ee acnapwm. Bb~nn 
c n e n m b 1  T a K x e  c o o T s e T c r B y m u a e  npennonoxwm o c p w a e M  same nocne- 
n y I o u X  HCI?apUTUIbHbIX H ~ ~ P O H O B .  n o J I y r l e ~ H b 1 e  TaKMM o 6 p m o ~  3Har lWl lR 

d i  pJIR PaCCMaTpHBaeMbIX cnysa t?B OKa3aJIUCb H U X e  H3BJleseHHbIX n p H  ma- 
I 

n H 3 e  3HarleXHfi d2 W F J  "ruapo~ofi" KOMnOHeHTbI. 0 ~ 0 f i  H3 IlPIirIUH T a K O r O  

p a C X O m e H U J 3  M O X e T  6 b n b  TO o ~ C T O R T ~ J I ~ C T B O ,  YTO "U~H~OKBFI  K O M ~ O H ~ H T ~ "  

B y r n o B o M  p a c n p e n e n e H a H  R n e p  o~naw,  O m e c e H H a F I  K p e a ~ u m ~  acnape- 
I 

HUH, A M e m  CnOXHYK) CTPYKTYPY, 0 6 y c n o ~ n e ~ ~ y 1 0  H e  TOJIbKO HCllapkiTWB- 

H ~ I M H ,  HO H " ~ P R M ~ I M I I "  a-wcrarla~~" '. 
Apyroe O ~ C T O R T ~ J I ~ C T B O ,  KOTOpOe H ~ O ~ X O ~ ~ M O  Y'IUTbIBaTb, rrpAMeHJ3H 

n a ~ ~ b r i i  nonxon, -  TO rrpwnonoxesae 06 H S O T ~ O ~ I H O M  a c n a p e H m  s a m q  

HblX Ha pllc.5. dR11 pa3~0c 3HepEUU 803- 1.5 
6yxdenm ZooPo*. n p 1 1 ~ m  - cpednma 
~ e ~ n e p a v p a ,  nonyvennm c n o ~ o -  
4bH)'''' 110 U38eCTHOMY cpedne,wy UUcfly 

u c n a p ~ ~ t o q l ~ x c ~  ~ e i i T p o n o e ~ ' ~  I .  1.0 

AZUIbHefiIIIliG SLHWIH3 IlpHMeHH- 

B c H m e M e  uempa M a c c .    TO n p e n n o n o x e H a e  H e  n o n T s e p m a e T c R :  s~cnepa-  
MeHTOM B CnyqaRX 6 o n b m k i x  YrnOBbIX MOMeHTOB, n e p W a B a e M b I X  COmaBHO- 

M y  R n p Y  TRXC?JIbIM HWIeTaIOUAM HOHOM'~ O '. ~ o K X ~ S L H O  T a K X e ,  YTO SLHH30- 

TpOnUH PaCTeT C M ~ C C O ~ ~  H c I I a p R ~ o ~ e f i c R  WCTUIJbI. ~ @ @ ~ K T H B H O  3 T 0  M o m 0  

y s e c r b ,  ysennwsm T e M n e p a T y p y  (ananormbrfi manas ~ ~ c n e p u ~ m ~ a m -  
HbIX YPTn, IlOJIyseHHbIX B p = K W H  ' O Si + ' Er" ' n a e T  W R  Xn-KOMIIO- 

H ~ H T ~ I  T = 1,5-1,7 MsB) . 
O T ~ ~ J I ~ H O ~ O  PaCCMOTpeHWI T P ~ ~ Y I ~ T  T a K X e  YPTH peaKu&& " x o ~ o ~ -  ) HON" CJIU~~HUH" ' I ,  B KOTOpbIX COCTaBHOe -PO n o n y m e T  W e p r H m  ~036 . -  

n e H m  20-30 M3B a n p H   TOM n3 H e r o  I ICWPR~TCR 1-2 ~ e k r p o ~ a .  

- - 

L p -  1 :  
- f d 

3. YYET MHOI'OICPATHOI'O PACCERHWR B MHIUEHW 

MOCTH n p e m a r a e M o r o  nonxona 6 b m  
I I I 

50 60 70 80 
n p o B e n e a  WR cnysm 6onee cnox- E'(M~B) 
H 0 f i  ~ K C ~ ~ ~ H M ~ H T ~ J I ~ H O ~ ~  C?iTyaI@3H. 

Ha pac.5 n o ~ a 3 a n b 1  YPTn, n o n y s e a a b I e  B pea~uun  ' ' Ta + ' F" '. k i s ~ e -  
p W U H  I I p o B e n W b I  C nOMOU@K) B ~ ~ M R ~ ~ o J I ~ T H o ~ ~  TeXHHKH (683 B b I n e n e H m  

no x a p a K ~ e p H 0 f i  paA&iOaKTHBHOCTH Tn, COOTBeTCTByIouerO O n p e n e n e H H O M y  

q H C n y  HClUpHBUlkiXCH H ~ ~ ~ T P O H O B ) .  k i 3 ~ e p e H H b I e  YP, K p O M e  O C H O B H O ~ ~ ,  

x a p a K ~ e p H 0 f i  P,JIR Tn (HI, x n ) - p = K ~ f i ,  HMeJIH ~OnOJIHHTeJIbHyIo ,  "UlHp0- 

KYH)" K O M n O H W T y .  O T M ~ ~ Z U I O C ~ "  ', YTO "UIHPOK~R" KOMnOHeHTa CBR3aHa 

C Tn, 06pa3ymuki~kic~ n 0 C n e  HCnapeHHH aJIb@a-rlac~HIJbI H H ~ ~ ~ T P O H O B  113 CO- 

C T ~ E H O ~ ~  CUCTeMbI. Ha PHCyHKe KpUBbIMH nOKa35LHbI pe3YJIbTaTbI I lpOBeneH-  

HOrO nByXKOMnOHeHTHOr0 Pa3J'IOXeHHR YP C HCnOJIb30BaHAeM B b I p ~ e H H f i  

M H O ~ O K ~ ~ T H O ~  paCCeHHHe aTOMOB O T m W  B MHUleHH M O X e T  6b1Tb 

~ @ @ ~ K T I I B H O  y W e H 0  C nOMOrrJbH, ~ o ~ o ~ H H T C ? J I ~ H O ~  C O C T ~ B N I I ~ W ~ ~ ~  nHCIlep-  

CHH - d:, 3 a B k i c R ~ e i i  OT T O n w H b I  paCCeUBILH)UJerO CnOR MHUleHH. T a K  K a K  

06pa30sa~ne I l p o n y K T O B  rrpOHCXOJJUT PaBHOMepHO no B c e f i  T O n U H e  MHlUe- 

H a  W, , TO R n p o  o~nasn, 06pa30sas1ueec~ H a  T o n u m e  W, rpoxonm paccea- 
samuafi cnofi Wo - W. P e y n b ~ a p y m w m  nucnepcnn T e n e p b  3 a n u r u e ~ c ~  KaK:  

d2 = di  + d:(Wo - W). 

3 a ~ a c a ~ o c r b  d:(W) M o x e T  6b1~b  onpenenma c n o ~ o w m  p a c s e T o B  

T ~ O ~ H U ' ~  '2 ', XOpOUlO COrJIaCyIO~kiXCR C 3KCnePHMeHTUlbHbIMH m b 1 -  
MH/2 4 I 

Teopm OneJHpyeT 6 e 3 p a 3 M e p H b I ~ k i  BUIHWiHaMH r rpHBeneHHOr0 yrna 
O T m o H e H m  - 0 a n p m e n e ~ ~ o i i  ~onumoi i  paccemmuero c n o R  - 7 :  

me ZR , ZT - 3ap~nb1 nnep Tn a M H r U e m  C o o T B e T c T B m o ;  a - n a p a M e T p  

~ K ~ I H H ~ O B ~ H ~ ,  onpenen~e~b~ i i  K a K :  a = 0,885ao (2:' ' + z2 '3 ) -  ' I 2  

rne a. - pamyc Bopa a T o M a  eonopona; N~ - wcno Asorqqpo; XT - Mac'- 

COBOe qHCIIO aTOMOB MHUleHki. 

M O ~ O  n o n y s m b  pacsemym ~ a s a c s ~ o c ~ b  rrpmenw~oii n o n y I u u p m b 1  1 2 ,  YP PaCCeHHHbIX aTOMOB K a K  @ y H y ~ n w o  r r p ~ B e n e r o l 0 f i  Ton-b1 P a C C M -  

I m u e r o  c n o ~  712 l 2  '. E m  a m p o K c u m p o B s T b  @opw ~ p m o i i  YP pac- 
I 

CeHHHbLX aTOMOB ~ ~ ~ C C O B O #  @ Y H K ~ ~ # ,  TO n0JIyukl.M ~eo6xonn~ym COCTBB- 

m m y m  nacnepcm d: (7)  . T ~ K W  npouenypa n p m o m  K H e K o T o p o M y  



l l U M e  MEILLleHH, MOXHO ~ O n y q H T b  PaC-  

\ I 2w s e T H o e  YPTll B (HI, x n ) - p e a ~ s n ~ .  
Ha p H c . 7  nOKa3aHbI  paCqeTHbIe n 

0 20 
@ R ~ r ~ ~ ~ ~  

40 r n ~ e ~ e m b ~ e ' ~  YPTll pea~qnk  
2 3  U ( l  C, xn), nonyxiemme npn HC- 

IIOJlb30BaHHki MAUleHH K O H ~ ~ H O ~ ~  T O J I m b I .  K ~ K  BHAI-IO A3 PHCYHKa, @ O P M ~  

pacnpenenwm c y u e c r s w s b I M  o6pa30~  O ~ ~ C ~ O B J I ~ H ~  p a c c e m n e M  Tll H a  

seuecrse M n m e H n ,  a npemarae~b~ii M e T o n  p a c s e T a  H e n n o x o  B O C ~ P O H ~ B O -  

J&HT 3KCnepHMWTaJIbHbIe  YPTn. 

ZIacro M a n b r e  B ~ I X O ~ ~ I  Tll 3 a ~ p y m ~ r n ~  n 3 ~ e p e ~ ~ e  nx m C p C p e p e ~ s n a n b -  

HbIX YP, PaCCMOTpeHHbIX BbIIIle, n 0 3 T O M y  H3MePRH)T HHTerpaJIbHbIe m. 
n p e n n ~ a e ~ b ~ f i  nOAXOA MOXeT 6 b 1 ~ b  HCnOJ'Ib30BaH AJIR aHZUIH3a TaKHX PaC- 

npenene~&, n o 3 ~ o n ~ m w x ,  B ' l a c r H o c r H ,  B ~ I R B H T ~  I I p m a P n e m o c T b  pern- 
CTPHPYeMbIX Tn K IIpOAYKTaM (HI, xn)-peaKLJJifiI2 l 2  /. 

3 W a q a  CBOWTCR K OnpeAeJIwHlO BePORTHOCTH nOllaAaHkiR B 30HY 

co6npa~m ma perncrpam ( ~ a  C ~ O ~ H H K ,  B nna@par~y)  Tll B o n p e n e n e H -  

H0f i  reOMeTPHH C I I O C J I W y I o w M  H H T ~ ~ ~ H ~ o B ~ H ~ M   TO# BePORTHOCTH n0 6 R .  

~ ~ C K O M ~  BepORTHOCTb MOXeT 6 b 1 ~ b  I I p e n C T a B n e H a  B Bkine:  

Puc.7. PTn, nonyvamble npu ucnonbsoea- 
HUU MUUleHU K O H ~ V H O ~  TOAwUHbl: TOVKU - 

dannb~e 3 ~ c n e ~ u u e n r a ~ ~  I; n y n ~ m p  - pac- 

&/a. 
I 0 T H . U  

I 1 I I Puc.8. Cpaenenue omocurubrroeo eblxo- 
a 1.1 ur/cu2 197~u~22~,,6n1213Ac da "c ,  06pa3y~1wezoc~ e pea~quu 

' 7 ~ ~ ( 2 2 ~ e ,  6n) e saeucumocru or cre- - 
nenu Komuua4uu ~ d e p  ordau: ~ V K U  - 
u3~epenw1 I Z 6  I, ~ p u e m  - pacver. - 

I 1 1 I 1 I 1 
5 - - 

N 

I 
V c - I - 2 a 
S 
a 

ver 6e3 yvera p m X U H u R  e MUueHU, cmou-  - 
: H ~ R  - c yveroM (pacver nop~upoean K nep- 
- eoi  ~~cnepuMenra.a~noi T O V K ~ ) .  

1 1 1 1 

', 
Q2urlcu' + ' k - ~ i  

Puc. 9. Paorembie a6conrombre 661~0dbl 5 

2 0 0 ~ o  (e  M Z / C M ~ )  6 pea~4mx l a 2  W(22Ne, 
4n) ( n y n ~ m p )  u ' 4Dy(4 OAr, 4,) (cmou- 
n u )  dnz (LIDT) = 50 e pasnuvnbtx yc- 

2 
noemx KOAAuMaQUU (co6upanw1): I - 

(Dc/DT) = 5; 2 - (Dc/DT) = 2.5 e saeucu- 
MOCTU or mwurrbi ucnmb3ye~oli Muuenu 
(DT u Dc - d u a ~ e ~ p  Muuenu u c6opnu~a 0 0.6 1.2 
COOT~~TCT~CY~HO),  L - PUCCTORHUe Mmdy TOAUIHHA MHUIEHH I M ~ I C M ~ I  

numu. 

B CJ'Iyme ~ K C H ~ J I ~ H O ~ ~  reOMeTpHH BePORTHOCTb PC ( O R )  M O X e T  6 b 1 ~ b  

o n p e n e n e H a  m T e r p n p o s a H n e M  no pannycy M n m e H n  n o n y r l . w H o r o  pmee 
B ~ I ~ ~ X ~ H H F I ~ ~  ' W R  BepORTHOCTW n 0 n W a I M H  Tn H a  C ~ O P H W K  P a n H y C a  Rc , 
~ ~ c ~ ~ o J I o x ~ H H ~ I ~ ~  H a  PaCCTORHHki L OT MHLLleHH. m BbUIeTaeT H 3  TOllKH MH- 

m e H A ,  ~ a x o m u e i i c ~  H a  P a c c T o R H n n  r OT ee sewpa, non y r n o M  O : 

Ha pnc.8 l l O K ~ 3 a H b I  3KellI?pHMeHTalIbHO ~ 3 ~ e p e H ~ b 1 f i ' ~ '  ' H p ~ c ~ q m & i -  

~ b *  C IIOMOUbH) (11) - (12) O T H O C K C ~ J I ~ H ~ I ~ ~  BbIXOp, Ac, 06pmymueroc~ 
B p e a K m  AU + Ne, B s a ~ n c n ~ o c ~ n  OT c r e n e H n  K o n n a M a w n  R n e p  

O T ~ ~ H  (omommm A J I ~ H ~ I  K o n n n M a T o p a  L K ero n n a ~ e ~ p y  d) . 
A ~ a J I o r ~ b 1 ~  0 6 p m 0 ~  paCCwTbIBaIoTCR H a6conmmb1e sbrxonb~ Tn 

B (HI, xn )pea~smx  AJIR o n p e n e J I e m b I x  ycnosnk c o 6 n p i u r m  ( ~ o n n n ~ a -  
Win). T a K o f i  PaClleT MOXeT 6 b 1 ~ b  n O n e 3 e H  npki OUeHKe ~@@~KTHBHOCTH pa3- 
n m o r o  porn cenapnpymunx y c ~ p o i i c r ~ ' ~ '  I .  Ha pnc.9 n o ~ a 3 a ~ b 1  n p a M e p b 1  



pacsma B ~ I X O A O B  O O Po, 0 6 p a 3 y 1 o I ~ e r o c ~  B p e a ~ u m x  ' W(' Ne, 4n) 
H D Y ( ~  h, 4n) n p H  3 H e p r U R X  HOHOB, COOTBeTCTBYKIUZiX MaKCHMYMY 

@ Y H K ~ H H  B O ~ ~ Y ~ ~ H H R  4n-peaKLUi?i, B 3aBHCHMOCTH OT TOJIWUHbl MHUleHH, 

m R  pa3HbIX yCJT0BHfi er0 c o 6 ~ p a ~ m .  T a ~ o r o  pons PaCYeTbI nO3BOJlRIoT ~b16- 
P a T b  OlTTnMaJIbHbIe TOJIUZiHy MHlUeHH H reOMeTPHKI C O ~ H P L W H R  Tn B HCCne- 

n y e ~ 0 f i  PeaKLUiH. 

Ha OCHOBaHHH aHaJIH3a 3KCnepUMf33TaJIbHbIX YrJlOBbIX p a c n p e n W l e H k i f i  

TRXeJlbIX lTpoJlyKTOB (HI, xn) - p e a K l ~ f i  H HMeIoUliXCR MeTOAOB PaCYeTa HX 

n a p a M e T p o B  n p e m o x e H  npocrofi @ e ~ o ~ e ~ o n o r u s e c ~ l i f i  nonxon, o r u l c b I s a m -  

LLWfi T a K H e  paCnpeAeJIeHHR. Y W ~ H O  H C n a p e H H e  H ~ ~ P O H O B  H3 COCTaBHOrO 

R n p a  H paccemtie T R X ~ J I ~ I X  n p o A y I c r o B  H a  a T o M a x  MHrneHli .  C p a e ~ e ~ u e  pac- 
YeTHblX H 3KCnepHMeHTaJIbHO H3MepeHHbIX pacnpeAC!JIe~kifi llOICa3bIBaeT HX 

BnOJlHe YAOBJIeTBOpHTWlbHOe COrJlaCHe.  TO n 0 3 B O n R e T  HCnOJlb3OBaTb n p e A -  

J l a r a e ~ b l f i  IlOAlSOp, nJIR OUeHKH ~ @ $ ~ K T H B H O C T H  c 0 6 ~ p a ~ 1 . 1 ~  IlPOAyKTOB 

(HI, xn)-pea~saii  B c e n a p n p y I o u w x  yc~pofic~sax. .  

ABTOP C W T a e T  CBOHM npHRTHblM AOJlrOM n 0 6 J l ~ o ~ a p k i T b  llpo@eccopa 
m . u . O r a H e ~ R ~ a  3a nOCTaHOBKy 3aAaYH H nOCTORHHOe BHHMLWHe K pa60l.e 
B XOAe ee BbllTOJlHeHliR. 

ABTOP 6naronapm T a K X e  K a H W A a T y  @ H ~ H K O - M ~ T ~ M ~ T H ~ ~ C K H X  H a y K  

m . A . n a 3 a p e B y  3a H ~ O ~ X O A H M ~ K J  n O m e p X K y  ~ a C T o R 4 e f i  p a 6 0 ~ b l  &i MHOrO- 

WCJleHHbIe  UeHHble 3aMeqaHHR,  C ~ ~ O C O ~ C T B Q B ~ B U I H ~  CYueCTBeHHOMY Ynm- 
llleHHIo py KOnHCH. 

JINTEPA TYPA 

I .  Simonoff G.N., Alexander J.M. - Phys.Rev. 1964, v. 133, p. 8104. 
2. Gardes B. et al. - Phys.Rev.C, 1980, v. 21, p. 2447. 
3. Munzenberg G. et al. - Nucl.Instr. and Meth., 1981, v. 186, p. 423. 
4. Oganessian Yu. Ts. et al. - JINR, 07-87-393, Dubm, 1987. 
5, Miyatake M. et al. - Nucl. Instr. and Meth. Phys. Res. B., 1987, v. 26, p. 309. 
6. Ghiorso A. et al. - Nucl. Instr. and Meth. Phys. Res. A ,  1988, v. 269, p. 192. 
7. Yeremin A. V. et al. - Nucl. Instr. and Meth. Phys. Res. A ,  1989, v. 274, p. 528. 
8 . Donovan P.F. et al. - Phys. Rev., 1960, v. 119, p. 218. 
9. Morton J.R. Ill, Harvey B.C. - Phys. Rev., 1962, v. 126, p. 1798. 

10. Duek E. et al. IPNO-DRE-82.20, Orsay, 1982. 
1 I .  Dahlinger M. et al. - Nucl. Instr. and Meth. Phys. Res., 1984, v. 219, p. 513. 

12. H R b ~ o s  A.C.. !?epe- E.A. - OHRH. P78468. m. 1981. 
13. J0cks~nJ.D. - Con.J.Phys., 1956.v. 34.p. 767. 

14. r w ~ r e i r ~  H.c.. A-K H.M. - T a 6 . n ~ ~  unTcEpMoe. vu, pndoe -& 
H&. hi.: HqKa, 1971, ~c.494.509. 

15. Wilke W. W. et al. - At. Data Nucl. l k f a  Tdl., 1980, v. 25, p. 388. 
16. N e u b e ~  W. - Nucl.lkt0 Tables, 1973, v. 11.p. 531. 
17. Hoii6cprB. -A@, 1977, I. 25, c. 63. 
18. H i d e  D.J. e t d .  - Nucl. Phya A, 1982, v. 385,p. 109. 
19. 6 e m ~  3.. Tone- B J .  - 3EU. 1981, I. 12.8.6, c. 1432; 

~ e n w ~ ~ ~ e e u y  10.3. u dp. - MA, 1986, I. 17.8. 2. c. 165. 
20. Colin/. etal. - Phyr Rev. C, 1974, v. 9,p. 1113,1126. 
21. Qganedan Yu. Ts. et d. - Nucl. Phys. A, 1975, v. 239, p. 353. 
22. Meyer L. - Phys. Stat. Sol., 1971, v. B44, p. 253. 
23. Sigwiund P., Winterbon K.B. - Nucl. Imp. .nd Meth., 19 74, v. 11 9, p. 541. 
24. Nickel F. et d. - Z. Phya, 1978, v. A288, p. 125; 

Belay P. et d. - Nucl. Instr. and Meth., 1981, v. 179, p. 1. 
25. Hahn R. L. et al. - Phyr Rev. C, 19 74, v. 10, p. 1889. 
26. .&y* B.A. udp. - A 3 ,  1970, r. 29,c. 132. 
27. OZ~MCXH X).U u dp. - A3,1970, I. 28, ~ 3 9 3 .  
28. Moody K.J. - LBL-16249, Berkeley, 1983. 


