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mahQrem geuou e~ahoed ehemo BeHam emm& aomwop ndu 'gmedeULoo 
xmdatr%-om meuoI go~~edpm 01~~30~~xeddox ~m&emelle&o mahsmn 

OJOH~H~O&E geUOU eJah3ed 4630HhOJ lJeHaUn%4 wm& XMUITUO9eH 0H¶f€1& 

-EI~OHJ~ ndu 'gatretf&mo xmqpdeae ~e~odEooHJodu ndn ewHo3den man 
-&9o oJoa&rrodea menam meno BZ'E n OH 'm~ehllVEn L&mes EH oJehmeU 
-en aonmho&oH metres wv oxm~ e~ emOXpOBH ~~IXLIL-EII o~omtldo&a 

xwon o wbre~dogaq '93/~ 00~ - OU ~oH&I~& memm xe~ehoed mdn am 
-eldamelfob4 'gerre&ndonoX mBsl~d&3~0~ m&eU H ne& '(?3/J BOx&rnell Xm 
-9TfOX3eH entmemriaedn eH aanbro& on ompo) ma= emoehm&@ xen ~3601 

-eaawLeedUon eewU IT noello mmemm Iton .aoxhb m~aou m me&&eo 
HGyREOpOU BE QEHB~~ITEH INOD !EoX~&I ~EO~EIJ~OII~HE~J BOUTHEX ElIM gamJ 

-ndonoL me&mtne~ maon09 BE gmah&~m mu !aaHemm mompa ~mehhen 
:XrfUe&Hd0~3X BH geUOE XHHHOH~I~H~['~~ meaodmdo@ I~EOU~~ ammad 

aHHaoHoo n &emxe&o ameuell aowj 'dem mexhLu opm 'geHemm BI Nam 
-9hsITEx PIIRH~H~O&EI Opm 1VJi¶Weh&0 '~B&~t36 myUKX3ahtlJOUotlp BE =ah& 

, -En OJOKHH~~~B~ gemn m&o~da&mdex m~11.smedeNm &ah3Bd n'mamm 
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ao&aewed@ vuam&oehs. 'mdo&~-OE'K gm&ogaUomeEa m~detnt-odlilf eexe 
oJoH~~&H~NBTP~ ~&30~~0~030'~14~d~~-0~'~3&a~aU~drr0 dam xl7H3&3tlEE& 

-wad geue&ndonoL wll aoJBh3ed XR~KIOVBHB em@nban3 'ueuah moaaPr& 
-w& la&o~mmop ga~oa~auaouL 'an&oo~ho& 3 &ao~e&opo mbaolltlemd 
~&~Eo~EEoHJo~~ mOEEOU MIL4iTOJeW ~HH&ah3ed enhrnLa&oehho ga~da~e moo 
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P~CCMOTPHM CJIy¶afi  B~BJQAOUB~CTBKII  C 3ZlQU~0i . i  BTOP?IUIIOrO J ~ 3 J I y ~ I i 3 I ~ l i f i ,  

r e a e p l l p y e h l o r o  B hanuea i r  rrpn n a n e H m  H a  ~ e e  uywa  mep. reorae~pnn pame- 
T a  norcaaaaa H a  p ~ c  .2. ~ Y C T ~  G(E,E ,~J /E~ ,  F) - ~ Y H K W S I  m m ~ a  am HCTOV- 

m ~ a  H ~ ~ ~ T P O H O B  c 3 ~ e p r 1 1 e i I  E , 116na1o- ,,, WfX H a  3alQHTy B T O W  C PaJ7JIYCOM-DEE- - 
TOPOM r , I I p O I I H T e Q I t P O B a H H a  IIO YF- 

JIaIJ BkUIeTa H~.%T?OHOB 1.13 3alQiTPI. H H I ~  
W -r-  

e ..;. CJIOBaMH, 3TO CJIeKTP H ~ P T P O H O B  38 a w -  
..ib.p. - 
%--- - 

" l U O I  
.P Y  TO^ B T O W ( ?  C p3DJfyCOM-BC?ICTOpOM R . 

I"wvb - yron ~ e m y  uex~oparai f EI R- F. 
O ~ O ~ H ~ W M  S(E,,C 5)  QOCTP~HCTBOH-  

Y 
H o e  a i l e p r e ~ n n e c m - y r n o n o e  pacrrpenene- 

Pmc .2. r o o ~ e ~ p m  p a c Y e T a  no- me n a n a I o m  H a  ~ ~ L Q I T ~  H ~ ~ ~ T ~ o H o B .  Tor- 
neii H C ~ ~ T P O H O B  3a 3 a q ~ ~ 0 2 ,  06.- H a ,  M c x o n a  1x1 onpenenew y~fmfs 
lryvaeaoa e T o p n m m  m q y e H n e r d ,  rpii~ra y p a n H c m n  n e p e H o c J 4 7 ,  nanysm 
r e s e p z ~ y e r m ~  B PmmeHn 1 r y - o ~  Z c x o a H o e  nnrpaxerrne am p a c n e T a  cnempa 
a m p ,  ~ e R ~ p o s o n  - B T O W e  C paally COM-EeKTOpOM 

~ m a . x ( f ~ '  
R 3a saw~oii: 

~ ( E , R ) =  S ~ E '  r d s i d ~ - ( i i . ~ i ) . ~ ( ~ , k , u ;  E;?), S(E: r,5), 
E '  

(14)  

rne fi - e,@IIIXVHNfi B ( ? K T ~ ~  E H Y T ~ C H H ~ #  HOpMaJUi K IIODepXHOCTLl 3al@5TH, H a  

K O T O P ~ D  n a a e T  B T o p R s H o e  1 1 3 n y ~ e m e ;  Zi - enmr~wrtlit B e m o p  H a r I p a s n e m  

IIt3J(eHilR BTOpH¶HOrO H3l ryYeHWf B TOW& r .  ~ C J M  CVLlTaTb AOiIIleHb TO'lePHOfi , 
~ . e .  rrpe~ebpem eB p a 3 ~ e p a m  no c p a m e m  c paccronmew OT h m r n e m  no 
3al@ITH, TO BElpaAeHXe . ( I 4 1  MOXHO YIIPOCTEITb. . @ ? $ ~ C T B E I T ~ ~ J I ~ H O ,  BH&E3)i(eHEIe AJLR 

t 
BXO.WWII B BNpaXeHHII (14) , (16) , (18) @J'HIU&U Q H H a  G( E,E,~; ~,'f) s a B I l C H T  

@ a ~ c ~ n r l e c x ~  TOJXLKO OT s e T r r p e x  n e p e M e H H a r x :  E , I  a- T I , W n Ed. W 
o n p e n e n e H m  r e o M e T p I m e c K m x  n e p e M e H H M x  1 i i -  7 1 H ~3 B B ~ Z ~ M  I q v m o y r o m -  

HYPl k e I ( a P T 0 B Y  CBCTeMY K O O P m H a T ,  K a K  3TO IIOKI19aHO H a  pIIc.2. Ha~aao 
KOOpJT,HHaT IIoMeCTHM B Q e H T P  MlULleHX, OCb HalIpElEilW ~~ nyYrca, OCH 

X EI Y ITPIT 3TOM I Q H H m e W a T  rOpH30HTaJIbHOfb IIIIOCKOCTLI. OIl'pe~~JDtfvl KOOP- 

JlJHaTN n e p e M e H H O r 0  B e K T O p a  f (3 )  - &I.R 3TOI'O 38KEUleM y p a B H 0 H E 0  U O C -  

KOCTH, OIIYICU~~H)U@Z B H Y T P e p  IIOBePXHOCTb 3aQUTH.   TO e C T b  NIOCKOCTL, 

n e p n e K q m y n s r p H a R  s e K T o p y  n H rrpoxomrqas sepea TOW R -  k.n : 
( F L , F ) - ( F L . ~ ~ ) +  k = 0 ,  (19) 

me h - TOJIuplHa 3anplTH.  Tax K a K  BeKTOptr LI 3 KaTUIHHeaPHH, TO 



R.= 9:. ~ ~ ~ / ~ ~ - ~ ~ ~ n ~ ~ ~ n ~ ~ / b ;  +n',.no,; a,= n;.t,+ n',.a,, ; 
Q z  = -9;. R O X / ~ ; - ~ ' ~ ' Q ~ ~ ' R O ~ / ~ ~  + S L ; . - ' ~ ~ ~ ;  &=\I=; . (29) 

~OCKOJEKY C L I C T B ~  KGopmHaT, sanasaeme penepam ( F,, e2, e ,  1 H (e: , 
@;, e; ) , noayrIaioTcx o u a  113 npyrofi noBopoToM, TO :ixociica~ ~qeodpasosa- 

3- 5 )  p a s e ~  easmqe. Ym~nsafi  TO, saw we^ nwaxeme (18) B me- 

P a c c ~ o ~ p m  Tenepb c~xyual HenocpencTseHHoro n a e m  ny~m mep Ha 

saupr~y ( r e o ~ e ~ p m  no~ymm).  Ecm rrpeaedpexeme pa3~eparm HcTonwca 
BTOpHYHOrO IISJIJ'¶eHLIR (MHUI~HLI) B IQe,U&jQ'lgehl CJIY71ae dNI0 BlIOJIHe OmaB- 

Ha-, TO B H~HHOET reoMeTpmi q e ~ e d p e s b  ~ J O ~ O J I ~ H H M H  pas~epahm nywa 
mep, p a c ~ ~ p o c ~ p a ~ ~ ~ ) q e r o c n .  BH~TPH s a w ~ n  M pomamqero BTopEnriue sacTzr- 
mi, gwe ~ e m 3 ~ ,  T . K .   TO aKBmaneHTiIo Heon-penenemocTH B T o m m e  saw- 
TH 11 npHBeneT K s ~ a m ~ e n b ~ m  norpemoCTm r r p ~  pacgeTe sa He$ naparvreT- 
POB IIOJLR M S J I ~ Y ~ W I B .  l I o n e p e 7 1 ~ ~ ~ ~  nte paa~epahrm nylywa Faep no cpaBHemm 
C pa3MepaMII 3aWTH MOXHO YBepeHHO npe~edpevb H CYXTaTb eP0 ~ ~ C K O H ~ Y H O  

9 3 m .  Torza HCTO¶HtIR BTOpLIUIIU H ~ ~ ~ T P O H O B  paCIIOJIO1ReH Ha  IIPE~JO~~, fiUNM)- 

lqeffcrr n-poaomeHneM rry.irca B saw~e.  3 aToM cnynae B M ~ C T O  Enrpaxem (14) 

0 E 
me mTerpan no r depe~cfi B ~ J I L  nywa BHJTPH ~ ~ ~ J I T H ;  F(E;~,E: - ABOE- 

Hoe ~ a e p e ~ a a ~ o e  MaKpoceseme o d p a s o ~ a m  H ~ ~ ~ O H ~ B  c a~epmeii E' 
HOA JTJIOM 8 (OTHOCI . IT~JL~HO HaqaBJleHHJ3 Fj¶Ka) B TcJYJie r DHyTpE 3a- 

WTH W M  BsamoneijcTBm c ee BerqecTBoM sacTm n y n m ; p ( Z )  - hqaxpocene- 
me Heynpyroro ssmqonetc~sm sacTm q m a  c BeuecTBorfl s a w ~ n .  Eepxmij 
n-peaen mmerpiqosam no P(L) OnpeAemeTcfi m d o  H O H M ~ ~ ~ H O H H ~ I  i ipodero~ 

uacrm nywa B BerqecTne saop?~n, -60 eE TOJIlpfHOii ,  m60 Bemm~oi i  jrl 
( HaUpIlMep, H3 yCJlOB~, YTO IQoB~~HMOA~~CTBOEBJIO 95-99% s a C T > q  Q P K ~ )  . 
IIpz yueTe a o ~ s a m o ~ ~ ~ x  rroTepb mep B saw~e nwaxerme (31) yaodao ne- 
pewcaTb B ~ p y r o ~  Ewe, nepeitm OT H H T e r p H p O B a H m  IIO K HIiTerpiQO- 

B a r n  IIO 3 ~ e p 1 - i ~ ~  W C T ~  q w a  B saw~e. O c o d e ~ ~ o  nonesam1 aTo MoxeT 

O K ~ ~ ~ T ~ W I  D cJrgsae, Korna semmma L on-peaemeTcfi I I O H M ~ ~ ~ O H ~  no- 

c 

me semwHa F(E:~,E)  Tenepb meeT K ~ I I B H ~ H H ~ ~  cmcn ~ B o f i ~ o r o  nn@epe~- 
tgianbHoro c e s e m  odpasosa~1m H ~ ~ T P O H O B  c 3 ~ ~ p r n o i j  E '  non yrnoM e 
UT mep c 3Heprnefi € ; Z ( E )  - paccTofiHHe OT TOW n a a e m  nywa H a  sa- 
w ~ y  no TO~IWI IIHYTP? saw~n, B K O T O P O ~  sacTIllIhl nywa mem 3 ~ e p m  E . 
B ~ J ~ I ? w H ~  Z(Ej IIPOCTO BnpameTcrr sepes ~ o ~ ~ s a m o ~ ~ n r l  n-poder s a c T a  
nyViia B Dcli@CTBe 3alqi.1~~ 

Z ( E ) =  P{'Co)-F' ;~j  (33) 
me F!t-j - I I O ~ M ~ ~ U ~ I O H H H G  npoder liacTw nywa c a~epmei t  E . 

onpenenemfi reoMeTpHnecm nepeMeHHm @~HKUHM I'pa~a B (32) 
BBeneM I&U3MOYI'OJ&HYB) ,l[eI;LlpTOBY CHCTeMJ' KOOPa11HaT, KaK 3T0 nOKa3aHO Ha 
ptrc.3. Hanano Koop.umaT coBnanaeT c ~ o s ~ o i i  n a n e m  nyma Ha sam~y; 

ocb Z HanpasneHa Bnom HanpameHm /TI do a - 

BeKTOp n y n ~ a ;  IIJIOCKOCT~ H OCb Xz . O~I~BZT,I(HO, ~ ~ O X O ~ E I T  sepe3 qT0 B 

\W e/" 3 ~ 0 i i  CHCTeMe KOOPnHHaT BeKTOP ? '  dg- 
o0".x'-\ 
.;o. \ \  - 2eT OMeTb COCTaE.JlKOUQTe 

O,b: \ / 'e f'= ( R * ;  R,,; RZ-z). (34) 
n Y w K  &lR Y ~ O ~ C T E ~  mdopa IlpeLleJrOB IIHTerpM- 

p o s a m  no yrnoBol nepe~e-mon B nwa- 
xeHm (32) uenecoodpaaao nepefiTH B 

PMc.3. reo~eTpL!i PaCVeTa no- CMCTeMJ' KOOPn11HaT,CBII3aHHyM C BeKTOPOM 

neii H ~ ~ ~ T ~ o H O B  3a 3aQKTOii EpH F', aHEUlOrHsH0 TOMY, KaK 3T0 AeJIaJlOCb 

HeIlOCPeACTBeIrHOM IIaAeKlln H a  B " M ~ ~ u ~ H H O $ "  reOMeTp11M. B B ~ A ~ M  BeKTOp 

~ e e  n y u ~ a  mep. Go , o n p e ~ e m w f i  noBopoT HOBO; CHC- 

TeMU KOOPMHaT OTHOCMTeJIbHO Bhldpat~H~fi 

Ham pasee: Go= r71F'l (35) . Torna shlecTo Bwpaltream (32) noqwM 

 TO BHpaxemo Y A O ~ H O  TeM, VTO yrnosas nepeMeHHaR LI B $IYHKUIIB Q M H ~  
Tenepb nmeTcfi H ~ ~ ~ B H C K M O ~ ~ ,  H e  Tpedymueii onpenenem sepes npyme ne- 
peMeHme. .lboi&ne n ~ @ e p e w a m m o  c e s e m  odpasona~m HelTpo~oa 
F(E,'R,&) 3aBMCfiT TOJI6KO OT IQOeK4lfM BeKTOpa 51 H a  OCb Z (cz), a H e  

OT ECeX KOMnOHeHT 3TOF0 BOKTOpa.  H ~ U T H  3aBMCMMOCTb Q z  OT Q H MOX- 

HO no B ~ a I e m f m  (271, (291, nonowp B ~ r n  ~;=Sin(l) .Cos\P , ~;=Sind-S;~y, 
Q;=GSW, a cocTaanwtwe seKTopa 9, BBRB 113 BwaltremH (35).  



P a c v e ~  noneii BTopHuHoro ~3~ryvemf i  noxpyr rmrueaei:; no EI~JIOIKBIIHOMY 

anropmhu peawao~aa  B nporpame I 0  NC A S . Cevem Heyupyroro anporr- 
qqepHoro ~ 3 a r n o n e ~ c ~ ~ m  onpenemmcb .3 npx~efie11~0; n Pa60Te"7/ an- 
IIpOKCHMa~II 3KCnepKMeHTa~bHtnr HaHHrJX. ,&30f~are m@@epem~anb~ble EIHUKI-  

3llBHHe Ce9eHilfi 06pa3o~a1-m anPOHOB B a.llpOH-HJepH61X COYnaPeHJMX B Be- 

qecTse mmemr II ~ ~ I Q R T H  paccwTasamcb H a  ocHone a ~ a m ~ ~ n e c x o i i  annpoK- 

mmpomfi m a n a s o ~  a 3 ~ e ~ e m  mrHenTaTa~ecm nepeMeHHm (no 3~epr~1 j :  no- 
pq4xa 100 I'aB H yrna 3m~ccn11 oO< 8 < 180'). B KavecTse nxonHElx a BM- 

XOnHHX 9aCTa B D2  N2 YvaCTByFJT HYWIOHH H -Me30HH. B IIOJLRX BTO- 

pnrHoro 113~1yse~m HaHHrJe s a c r w  c a~epmeit  donee 20 M3B rrpaxTavecmr 
nonHocTbm On-penemT PairamoHHym ~arpy3xy.  O C H O B H ~  KOIWIOHCHTOM noneii 

, ~ ~ o p a v ~ o r o  n a n y u e m ,  Qopmpyroqmul 3a T O ~ C T ~ ~  3a1qn~a1m nom paccefiIiHo- 

r o  ir3~1ysem111, f i m ~ c f i  H C ~ T P O H ~ J  c aHepr~eB donee I00 ivlaB. Ecm npa pa-- 
CVeTe  3al@¶TM PaCCMaTPHBaTb 3TY 3HepTHX) B KaveCTBe HEKHBI'O npefiena, TO 

pqq (4) cxona~cfi da;c~po II am pelneHm n o c ~ a a r r e ~ ~ o i i  a a n a s ~  des 3a~e~1ro i i  

IlOTepH TOgIIOCTEI MORLFIO OrpaHMWTbCfi 2 t 3 IlepEbFb~D4 sJK?HaMl4 pas (p01coJIe- 2 
I I I I R ~  xacxanHm P ~ C T ~ )  &axe am mme~e8 TOJIU~IIIO~;. no -- 2i)O ~ / C M  . 

B Hacrrofirqee sperm cylqecTByeT HecKoaxo p a 3 m m m  ~oneneij  WO- 

mepHkiX B3aWviOfiei~~TB~fi. OaH0h H3 MlpOKO PaClIPOCTpaHeHHbDC, Y~OBJIeTBO- 

?mqei 6 0 n b m ~ c ~ s y  ~pedosamii x KoHcTaHTHoMy odec~rese~mx, p ~ f i  pacve a 
3 9 /  

MemepHor0 xacxana aaJureTcfi ~eprulona~amecxafi MOHCJIL "@aBpc~pax , 
p e a m 3 o ~ a ~ ~ a f i  E nonlipomapnle F R S  F . IIonnp~rpar~vJra n o 3 ~ o m e ~  paccur?Tr+- 

naTb ~Boi ime  ~ ~ ~ . ~ @ $ e p e w a a ~ r J e  I I I I K J ~ ~ S I B H M ~  CevcIarfi oC'pa30~a11m FUQOHOB 

B ~ p ~ o - m e p m x  s s a a c ~ o ~ e l : c ~ ~ ~ r m  B mpoxor~r ~ ~ , ~ a ~ r a s o r ~ e  3aeprmS: H a.rohma 
secoo m e p - c ~ a p m o ~  ( m m e ~ e t )  . Ocodea~oc~bm mpo-mep~oro s3amoneEc~- 

sm no cpaBHeHIlm c apo~-mepam fimeTcfi s ~ a w ~ e n b ~ o  donbmee npomne- 
HEIe KYMyJLHTMBHOI'O @ e ~ T a  B 0dJIac~H MaJlHX YrJIOB DIdJIeTa l3TOPII%iHX YaC- 

TW, VTO ~ H B O J ~ I T  x cymecTBexxoMg y x e c ~ o u e m  none5 E I ~ J I Y ~ ~ H L I R  3a nobo- 

amin aaw~am ,m nonymarm B Hanpaarremn ayqxa. noarorvry a ~ a v e m e  Emax 
B cHcTerne ypaBHeH~i; ( 3 )  B cnyvae nanamqero Ha mmem nyyxa ~ I ~ O T O H O B  

depeTcfi p a s m  rn aHepwa, a B cnyvae n a n e m  Ha mmem nywa qqep 
,QoJr;/JIO BtidHpaTbclI C YueTOM KYMJ'JLFITHEHOrO @ € ? K T ~  ( H~IQHM~P,  H3 YCJIOBEZR, 

VTO 90-95% BTOPH~HXX yacTiq o d n a a m ~  aaepme8 Hme Em, ) .  omca- 
HHH c e s e m i i p y p y r o r o  mpo-mep~oro B ~ E G ~ M O ~ ~ ~ C T B E U I  I I C ~ O J L ~ ~ O B ~ J I ~ C ~  an- 

~LRA BwacneIIm I I O H I T ~ ~ ~ O H H O ~ O  npodera me dE/dx ncnonb30samc~ naH- 
H H e  , PaCCVHTaHHMe no IIporpame ST @ P 0 b l  n ampoxciIhorpoBarmHe 

n-poc~m.uf ~ ~ p a x e ~ m m ,  npennoxe~rm~m B p a d o ~ e  /Iz/: 

rne E - mHeTwiecrcaR 3~ep172~ v a c T q  copTa i (MaB) ; mi - w Macca B 

enifrrraax nlacca npoToaa ; , b , c , g - a m p ~ v e c m e  napaMeTpH, 3am- 

Crruple OT BeqBCTBB MI.IUeHH I?JIH 3aWTrJ. 

~ . I ~ J I O X ~ H H M ~ ?  BO B T O P O ~  VacTa ~ac~ofiqef i  pado~M anropwm s m c n e m  
cnexTpoB H ~ ~ ~ T P O H O B  38 3aoplToii n reoMeTpai? " m m e ~ b - ~ ~ I Q R T ~ "  a reoMeTpm 
no~yuucu nysxa peamso~aa  CooTseTcTseHHo B nporpamax NAlN II B E A M  . 

C B O ~ ~  p a d O ~ l ~  3TH IIpOrpaMMH ElCIlOJIb3yBYT nOnnpOFpaMMy F M I l  , BHVXCJH- 

iorqym @ y m m  I 'p~ l~a  H nonyvemym a 3  MHLl AH CCCP. Cnocod rrpad mHHoro 
aHamTavecxoro BrJmcneHm @ y m ~  m~a a3noxe11 B p a d o ~ e  113111 8 reoiver- 
pan "mrue~b-3am~a" n p ~  yrnax 8 d w ~ m e  - 30' HJ~I pacveTe xapame- 
PMCTIIK noned paccesHHoro 113~1yuem 3a 3 a w ~ o i l  MOXHO OrpamYirTbcfi -a , ana- 
m€?M B XaVeCTBe HCTOVHMKa BTOPEIVHOrO 113JIyYeHKR TOnbKO BrJCOK03HepI'€>TH- 

V e C K O r O  H ~ W T P O H H O I ' O  XOMIIOHeHTa be3 3aMeTHW IlOTepb B TOnHOCTEl PaCWTa. 

r I p ~  0 6  30' ( o c o d e ~ ~ o  nm T O H ~  r n r u e ~ e ~  II B H C O ~ X  a~eprafi) H B reo- 
MeTpHH JIOByIUKH HeyueT 3apRlgeHHHX a.UpOHOB, IlEiJaD4NX Ha 3arrplTg mJM POX- 

HaloqclXCsI B Hei! B mPO-mepHhar D~~EIMOL~€?~?CTBEZRX,MOA[~T nPIIBeCT14 X 3ayl.IXe- 

WID pacseTrrm napaMeTpoB none8 a 3 n y s e m  3a saw~ofi. Tax K a K  H J ~ I  ipo- 
TOHOB BJJCOKHX 3HepFIIii JIJIkfHa c B O ~ O ~ H O I ' O  rrpodera no HifY~YTOFO B3mMO- 

H ~ ~ ~ C T B M R  CYUIeCTBeHIIO MeHbllle ROHH3a~OIIAO~O npodera, T O  B DepBOM IIPEI~JIEI- 

XeHIIEI B K a s e C T B e  HCTOUHEIKa B aTMX CJryVaRx Mom0 3aaBaTb CJVvIh4aPHblfl 

CneKTp BrJCOKO3H€?p~eTII~ HyxJlOHOB. Erqe OHHEM OIIpaBnaHHbwI ZOnyu@mehl 

fimeTcfi n-pesedpexeme anbdenamm B T O ~ H V H ~ T I T  amoaahm, pomamwmcR B 

hTeXWUlepHOM KaCKane B 3aWIT0, 9TO 3KBIIBUleHTHO J'MeHbIUeHI?B) BepXHerO me- 
aena 1rHTerpKposaHn.n no 8' B BKpaxcemx (30) no T/2. Ha IIpaxTme we 
s e p x ~ ~ f f  npenen aHTerpnposamfi no 8' MoxeT dar~b s ~ d p a ~  erne MewmM 
(603 cylqecTsemoro c~kygem TOWOCTU pacseron) ~ c x o p e  a3 cnenyweg 

Bepxmii npenen xHTerpHposaHIlsl no a ~ e p m  B (32) onpenemeTcfi ~3 

3aBIICkRJIOCTM M ~ K C E I M ~ J L ~ H O ~  3HePTWH B CneKTpe BTOPH- H ~ $ T P o H o B  OT YMa 

EX BHJleTa 8 M BHBPI'KiI IIepBIIUHtIX YaCTEIII, & .  3Ta 3aBHCWOCTb BBeHeHa 
YMeHblueHW llOrpeIU?iOCTe~ VHCJIeHHOrO MHTeI'PiQOBaHkUK. 

B m n  @ P ~ I ' M ~ H T O B  f3,QEi-CHapma B ~elsayqep~blii KaCKa.U MOllreT d ~ T b  gu- 
TeH vepes pacrrpeneneme IU~OTHOCTH nOToKa @ p a r n e ~ ~ o ~  IIO OCB nym B MM- 

mew MJIIl 3aWTet eCJM PaCCMaTPHBaTb HX KBX KOIWIOH~HTH IIepBOI'O nOKMeHx.5 

BTO~MVHHX racTu:  
11 



rne xi - rJaKpoceseme otSpa3dsa~m ippamfie~~a Tuna 1 ; Jdi - MaKpocese- 
HHe ero Heyqyroro D ~ ~ ~ T O ~ ~ & C T B ~  c nelqecTBoM. &r~aoe BIIpaweHae crrpa- 
senmBo n rrpennarroxem, TTO Q p a m e ~ ~ ~  A B ~ ~ T C R  B TOM ;ire HarrpaBnewtli 
a c TO% xe CKOPOCT~B),  TO M mriKponaBmee qqpo. Iiadop 3KcnepJrr.reH- 
TalLbHHX AaIlHhM 0 Ce9eHI?RX 0dp;130Ba~tLSl @ P ~ ~ ' M ~ H T O D  IIPM pe.57Ti?DHCTCKi?X 
s ~ e p r m  secsbra vrarpa~nse~ no aTorvmoMy Decy w e p - c ~ a p ~ q o n ,  oAHaKo oqeH 
Ka ce eHIR MOXeT 6hT6 lIpOH3Ee.QeHa H 3  OCHODe TLIIIOTe3LJ 0 c~1a6oI: @~KTo~!:-  

s a w u  714) 
B KaseCTBe IdaTepMFIJa 3al@lTN Qki KOHCTPYMPOBaHMN 3aQHTU yCKOpJiTl?- 

neb 06blsH0 IIpEMeHReTCR ~ ~ T O H .  ?~CJIII KOIIKPCTHU':; X M M I A ~ ~ C I ( E I ~  COCTaD ( ~ ~ T O I I ~  

He 3 a n a e ~ c ~  Cne~aJIbHo IlpH I I ~ O C K T K ~ O B ~ H L M ,  TO AJLA O ~ W H O ~ O  ~ ~ T o H E I  ( f  = 
=2,3  - 2,35 I'/Ch&) MOIKHO HCIIOJLb30BET6 er0 YCpeAHeHHHe XapaKTepHCTHKM 

( A =21; .Z =IO) mnrrbo IIpHOJrr?lltcHHnni u m s e c m i i  cocTax ( S ;  OQCu ) .  
1lpu;seficH~nrtr P ~ac~oRlqeB p a b o ~ e  anropnTM pacseToB, peam30na11~~~ii  

B KomeKce rrporpahm I Q b / C A S  , MAIN , BEAM, no an me^ n p o r ~ o 3 ~ p o -  
BaTb pa4LIaLP?OHHJ'B) o ~ c T ~ H O B K J '  B ~ O J I ~ I I M H C T B ~  CHTYawR, B03HEIICaMliLMX WH 
npoeKTKposam ycxop~~enef i  pemTuej?cTcm m e p  3a peaaaoe  c s e ~ ~ i o e  
npem 3BM m c ~ o c ~ a ~ o ~ r n o i i  mx npaeTHsecmx ueneii T O ~ M O C T ~ H ) .  

B a a m e m e  amop bnaronap~~r  C~sena  G.C.  H T L ~ M O ~ U ~ H K O  r.11. 38 
noneame obcyx.qe~~w, I'y,upq K . K . ,  C e p e m ~ o ~ a  C.B., Csposa A.Z. 30 
rrpeAocTanaeme qorpaIJnw. 
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Kpvnoe A.P. 16-89-626 
npornoanpoeanue pa~naqnonnux nonel tia ycnopnrennx 
peIlRTHBbICTCKHX naep. Anropnrn pacrera ~nQ@epenqnanb~ux 
XapaKrepncrnn nonel nanyrennn eonpyr nnseneii 
u sa 6nonornrec~nnn aaunrawn 

M~nomen anropnrw pacreToe xapanrepncrnn nonel eropnrnoro n3nyrennn 80' 

KpYr wmenek n paccennnoro nanyret~nn 3a ~aqnrann na ycnopnrennx pennrnnncr- 
CKWX naep. Anropn~n pacrera ocnoean na pa~nnrnux cnoco6ax pqennn nnnernre- 
CKOrO ypaenennn nepenoca nanyrennl e eeqecree: neroae nocne~oea~en~nux 
c~on~nonenni i  (e nnsennx) n neroae npn6nnvennoro anannrnrecnoro peuennn cn- 
cTewu nnnernrecnnx ypannennk ie  aautnre). Koctnnenc nporpann, peann3~0~(nx 
npe~novennul anropnrn, noaeonner npoeoanrb pacreru wennaepnoro nacnaaa eu- 
cono3nepretnrnux aaponoe e Toncrux nnsennx, noaennpywnx aerann KOHCTPYK~HH 

ycropwrenel, a raKve pacreru nennaepnoro nacnaaa nelrponoe e cnnwnol  3a- 
qnte, 06nyraewol nn60 eropnrnw n3nyrennen HJ nnttenel. nn60 nenocpeacreenno 
nyrnann nernnx pennrnencrcnnx naep. b n  onncannn ~ B O ~ H J X  ~nQ@epenqnanbwx 
cerennk 06pa30~annn aaponoe B nape-n~epwx ~ 3 a n n o ~ e l c ~ ~ n n x  ncnon~3yercn rep- 
mnnannrecnan noaenb "@alpcrpnn8'. Yrnru~aercn ennaa s paasnrne nacnaaa or  
tbparnentoe naep-cnapnaoe. 

Pa6ora eunonnena e Or~ene pa~naqnonno2i 6e30nacnocrn n paanaqnonnux nccne- 
noeannR OMRM. 

Cdxumne O~COMIMHON) IM-B Rnepnbu nccnenoewHR. JIyW 1989 

ne~eson aetooa 

Krylov A.R. - 16-89-626 
Prognostlcatlon o f  Radlatlon Fle lds on R e l a t l v l s t l c  Ion 
Acce lera tors .A lgor l th  o f  Calculation of  Radlatlon Fle lds D l f f e r e n t l a l  
Character ls t lcs Around Targets and Behlnd Blologlcal  Shleldlngs 

The a lgo r l  thm o f  ca lcu la t ion  o f  secondary rad la t lon  f l e l d  characterls- 
t l c s  around targets and character ls t lcs o f ' sh le ld  leakage rad la t lon  f l e l d s  
on r e l a t l v l s t l c  Ion accelerators are descrlbed. The algor l thm o f  ca l cu la t l -  
on I s  based on varlous methods o f  so lu t lon  o f  radlat lon transport k l n e t l c  
equat Ion In  matter: the method o f  success lve col l I s  lons ( In  targets)  and 
the method o f  approximate analytical solut lon o f  k l n e t l c  equations s y s t m  
i l n  shleldlng). The complex o f  programs real lz lng t h l s  algorlthm al lows 
one t o  calculate the hlgh-energy hadrons lnternuclear cascade In t h l ck  
targets whlch lml ta te  the constructlon par ts  o f  accelerators as we l l  as 
t o  calculate the neutrons lnternuclear cascade I n  contlnuous shle ld lng Ir- 
radiated by the secondary rad la t lon  from targets o r  l l g h t  r e l a t l v l s t l c  Ion 
beam directly. For descr lpt lon o f  hadron double d l f f e ren t l a l  y le lds  I n  nuc- 
leus-nucleus Interact  lons the thennodynamlc model "f l restreak" I s  used. The 
contr lbut lon o f  nucleus-projectile fragments ln to  the cascade development 
15 taken l n to  account. 

fhe invest lgat lon has been performed a t  the Department o f  Radlatlon Sa- 
fety and Radlatlon Researches, JINR. 

~ ~ t f o n  o f  the Jolnt Inrtttub for Nuclear &mmh D u b  1989 


