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~ o J I ~ I ~ ~ o B o ~ H M K o B H ~  IIpkIbCpbI B BYlqe " K ~ ~ ~ c T % A J I x P @ c K E ~ ~  

mererropos" ( r j u n p m ~ e n e a )  noaswniica BcRope nocne ~sodpe- 
TeHHfi  P&,QXO M IIPOCyl9@CTBOBbRH 30 %-x rDAOB 4IalllerO BeKB. 

Kp~c~af in~qec~k l f i  AereIcTop npeacrasnm codog "ro~erl~nrii" . 
KOHTBRT M ~ T B X R H ~ ~ C E O ~ ~  MI'm C nOBBPKBOCTbU npMBQABOr0 no- 
nynpoBo,qHmosoro Mawepana: saneiia, ymuma, xaaamnnpn- 
ra a npa B azoll @ p ~ e  BeTeKTopa ussecrasltl CoBeTcxd @I- 
sm l o c e ~  0.8. obirapyx~n D I922 re yyacrox orpaqaTelranoro 

canporwsaeHns Ha ~ons~aai ie~gol t  ;tapanrepacrxase H; reu c& 
w, BO~MOIBOCTL JCH~~BHPI B r e a e r n u  c aoroiqbu Taaoro 
L(lro&a. B 20-x ragax 6rmna pa3pado~aasl nonynposoaamosrme 
a H O U  C " I ' A O B ~ P X H O C Z ~ "  EOHTWTOM, T a B a  C I'OP83AO 60Ilb- 
m o l  padotleg naoqa,gar>. B gauecrse nonynpo8'ogarzaoB B TWX 

Anonax ncnons3o~easr yre ae npqorrime rrHepanx, s ~crrycc~-  
BWHO IIOnyWHHHe 38lCHCB MeHM HAS4 CeBeHe !/!€i~He KyEpOKCEnr0 

(ue,qno3aa~cme) LI CenexoBw B Y n p R M m e n A  PacnpocTpaneIiY A 
B iiac~d~zqee speur, neywe - B ~ 3 Y e p ~ r e n b ~ o B  T ~ X H E O K ~ ,  BTO- 

pHe - B BHIlpllYATB3lbHbIX XCTBHOBEU O A H ~ O  B UeAOl 'nOB$- 
npoBoA8asome np~bopa  yrsa3aHrmx Tnnos, HasMnaa c 20-x 
rOAOB, YCTyDMdIH MeCTO 3JieRTpOBaEyyMHbIM H l?€l3Opa3pMHnrY 

npabopw, raswm npewyqecrBaAan ~ o ~ o p n r x  B ro spevlr UH- 
JIM : donama X~eXHOCTb M C T ~ ~ H J I ~ H O C T L  ; B03MOXHQCTb yCgl- 
neaus clarranoB j l rp~rcrann~vec~~i i  aianor ycwnmenbnw mncn 
OTCYT C T B O B ~ ~ )  ; HeCpeBHeHHO 6onbme padorl~e MOonUiOCTH n$l  
AOCTaTOWO BhlCOEMX UBCTOTaXE BdeRbmMe C O ~ C T B ~ H H M ~  IIfyMU. 



s e f c r s y a m n  nunma. B npogecce yrayb~esaoro nccneaam- 
818 I%mHPleBblX M KPeMHHeBHX &HOJ(OB B I943 S'a ~ P R  PB3pB- 

dorm ~pexane~TpoAmfi nonynpoBoAHnxoBu# ycHaarenb c "ra- 
ses-' E O M T ~ ~ C F ~ M H  - T O q e u H P B TPIOH. Hec~oaamco 
U O 3 I e  ROaBHJIC$f I I O ~ Y ~ ~ O B O A H U C O B H ~ ~  YCSlaXTeJIb C llOB8pXHOCTWM 

n m q x x b a  aeranar; npoctoza n reczxcoc~b noaczpyrrpm; ronn 
omenbaa rmrme ra(lapprrn n sec; uanoe ao~pebaeane ~ o ~ ~ o c z i a ,  
W 38 C W T  OTCJ!T~TBH# H=%Ra, TaE. E 3a CUW M U M %  p860WX 

aanpmeasi.m TOEO@. B paAe EoFiotpazmx npwetmasa q e a m  

Aar rn~~c~oe  CJIOBO * t z a o ~ i s g o ~  
A 

RBIR€?T CB COCTBBU 
nponcxomm ,,or tzanf eZ ne k f.! l.e@f L ' $ ~ U Z  (COIIPOTMBJI Rae 0PMMH 
xpartnlr atax odaee ~ a s ~ a d u r e  ycvr~~l~enbxboc noaynpolao~~ 
HHBOBHX np~bOpOB, M C I ? O f l b ~ ~ W X  TOT HJIM H H O ~  B3da E08- 
Tagza. I I o n y n p o ~ o a ~ v r ~ o ~ n t t  T p w o , c KOTOPEJM rm B 
OCHDBAOM GyAeM naQeTb aem B xaaaHemeu, fi~mercs nHm 
O A H U  H 3  BBLAOB T$W33BCTOPOB, Hapii,74y C TeT~OAW pa3HEIX 
TEUI03, AMOAOM " C  ABOHHOiI ba3og* I4 T a x .  K T 
He oTaocarcrr, xanpurmaep, nonynpoBoaHMxosnte. 

HHX XOHT8XTOB . ~cnonb3p1.qne a w e a ~  Xonna, Tax aax y HUX HeT xapaxrep- 





r~a~llrplr Me8Ay llPOBOHHEIKaMH, ~ O J l y I I P O B O & H H & W  M 130- 

saropaua, paayMeeTca, Y C ~ O B H H .  O ~ H V H O  E R O ~ ~ I I ~ O B O H A H ~  

oTHoca2 MaTepMam, we~upe np# lrouHarHofl TemepaType aenb- -3 soe anerzp~uecxoe conpor anerne p B npeaenax OT I0 6 

I O ~  OYCU i 0  1 0 ~  '+ I$ OMCYx) O l t ~ ( l l 0  PJIBBHaR CIIBD(II@HISB 

IIOr$IIpOBOAX#KOB 3UJI?YIae%Ca He B 3TOR E 0 A tlt P 8 C T - 
HOM c nen M e x a H H 3 u e u npoao~uommr, Pacc~o~yarr 
0~14 sonpoc~ sa npmepe seTapexBanenTttaro anenema reprta- 
am, s o ~ o p ~ l  ce#sac weer  ~mboahase p&@npocTpaaeawe B 

- 

mv nsodpmaTa u B nroclrooa (pac. I). Cema erava B pe- . 
mzre repvarws s a a ~ s a e ~ c s  IC o s a n o s T a o 0 ( M ~ H  

nemmx ane&TpoHoB npn coxpaeemH Heftrparrbaoc~~ acworo 
aToua. Ha p ~ c .  I ~arnearnaa c ~ a s b  ~30bpaate~a cxoaalqmca 



H CoBepnraeT XaoTmecEoe PHC *2. n p o ~ e c c  06pa30~aam naptr  

ABMXeHMe B TeqeHMe a n e ~ ~ p o ~ - ~ p ~ p x a  no2 A e f i c T B H e u  
TenJI8 MXM CBeTB. , c 

400-500 . 7 



1x0 $ - a n e ~ e ~ ~ a p n ~ i  3apqq, .f 
K IIbCTOJlHHaJl EoJI~I&M~HB, - adcomraa~ zeunepa~ypa, 

4 E- wpnaa aanpesle~trol aom aaepnR, 

B O T r n H 8  01 O O ~ C T B ~ H H O #  llPOBOAYIMOCTH, XlAPWePBOa 
~ ~ c o J H E H O  YHCTHX, OJ&HOpOAHHX IlOJlyilpOBOXH#IcoB, IIpOBOJtMajOCTb 
npa gaa~~mner npmecmx aroMoB, a a p y w m x  c z p y ~ ~ y p y  penterm, 
ss3&amr n p a H e c H o ii I X ~ O B O A ~ C T ~ D .  E c n ~  aarrewe- 





a n e ~ r p o ~ ~ n n ~  n n ~  @ T ~1 n a n ", a C O O T B ~ T -  

C T B y i O ~ l e  RpEtMeCM - 0 El 0 p H X M I (*&BD~MMM' 3JleICTPO- 
w). Ecnw npmeca anseaae~ norsxeenle nsbdzaumx &upon, npo- 
~oa~1u.o CTL 6 y ~  eT npemtyqecrsemo ~ h t p o ~ ~ o i  M nolrgnpoBqmmE 
HB~HBBI)T p, H p o Q H H M  HJIP "T B n a - p ", a npmeca- 
a H If e 11 T 0 p H 0 ( " I ~ P M H I ~ ~ M B D ~ ~ I B B ~ ,  C B R ~ ~ I B ~ I O I ~ ( ~ ~ ~  3lIeKTp- 

a). ff0 OTHOlUeHEID PC qeTHpeXBBAeHTHOMY repMCiHutn, AOROp8ME 
8 ~ a m r c a  arereHrsl Y rpynm ($8 , a s  1, a wqenropavu - 
alreuemn m rpynm ( In , a e  , Ga ), mx noaasamro na 
phc. 4. \ 

ATOM Aonopa, O T A B B ~ M M  K ~ ~ H T O P H P ~ ~  anex~pos ,  npeBpwaeT- 
I ,ca $ H e n b p, B I x H H ti ~ O ~ O X M T ~ J I ~ H ~ I H  HUH;  TOM ax- 

qenTopa, n p ~ ~ r ~ y s r n ~ t f  ~ep,ocrmtqplft aaempo w, npe BpaiqaeTca B 

H 8 n 0 B H'X I1 8 fi O T @ M I I ~ T B J I ~ R U ~  MOHO 

K o H ~ H T ~ ~ ~ @ W  OCHOBHHX M HeOCHOBXUX H o C H T ~ J I E ? ~  B YCJIOBEaX 
~ e p u + o a ~ ~ a ~ ~ ~ e c ~ o r o  p a ~ ~ o ~ e c o l s  
(orcy~crs~ne rom M P ~ ~ H O C T H  ~ e u n e p a ~ y p )  c~rrsatib~ OdpaTROff 
npongpweb'4 : 





Qas3lv%c%xB GsntiC3I 3TOPO COOTHOU0HMa 3Bg.AIDPCLerllClt B TOIj 
 TO y~enngejg~te icoaqampagm Hocrmneneg oanoro a;m&ga npmo- 
WHT PT Y C M B ~ ~  P ~ Q ~ u ~ & ~ H ~ J J H I ~  H, T8Y C W ,  - E.Y)ll@fQilBHIW 
mtrztampalm aoc~rerrel apyroro 3 m m .  

113 aopuym (3) caellyer, ¶TO B norynpoeogBIlae c GO~PE- 
aon npoeogeolocrao (onpeaeare~oa KoaqeHrpaqaeg o c H o B - 
tr e x ~ocarenefi) ItoRqempaxpxa, aeocHoBmx aocmereff ~ana. 



B o~NYHMX T N l B X  IlOJIYnPOBOAHllKOBHX AMOAOB M TPBOAOB 

memca JIkiBO K O H T ~ K T U  M e m y  cnomm n o n y n p o B  OAHMKOB paa- 
troro T r n a  (TI< n ), ~ a 3 l i ~ a e ~ u e  p-n  n e p e x o - 
-J a M M, nu60 roqewme KoI!TaKTu n o x y n p o B o A a r M I c a  c M e T a n n o M .  

I I p d o p b I  I ~ ~ P B O ~ O  T M n a  H a 3 b I B m T C l I  IlJIOCKOCTHblMll, B T O p O r O  TM- a 

na - TorIerIHHMtl. T o r l e r ~ m e  n p r ~ d o p h l  M a n o  nepcnemasm B co- 
B P ~ M ~ H H O P  TpaH3MCTOPHOji  T ~ X H M ~ C ~  H BdLI JIHIIIb KPaTKO YnOMlIHeM 

I 

EIX H r n C .  * 

P a c c ~ o ~ p m  ccoocrsa nnocxoro riepexona ( p ~ c .  5). no- 
, CKOJibKy KOHqeHTpaqMfl  AHpOK d 0 J I b m e  B CJIOe P tl 3JIeKTpO-  

HOB - B CJIOe 4 , IIPOMCXOAYIT YaCTIJr lHaR JM@$Y~VIII BTHX 

0 C H 0 B H M X H O C H T ~ J I ~ ~  B ~ 0 0 T k e T C T B y i i ~ ~ f i  C M ~ X H H ~  

~ 1 0 8 ,  rAe OHM ~ ~ B A ~ T C R  H e ,o c H o B H H M 4 . B pe3ynb- 
. T B T ~ '  " O ~ H ~ X ~ ~ T C R '  W C T b  O T P P ~ a T l ? J I b H b l X  aIP.LleIITOPOB B c J I O ~ ~  

El YBCTb I ' IoJIoxM'T~JI~Hw AOHOPOB B CJIOe B ~ J I E I ~ M  I 'PaHl lW 

: c n o e ~ ;  Odnac~b obpa30sasmeroca n p o c T p a H c T B e.x- 
H 0 I' 0 3 8 P f l A a  I4 e C T L  C O ~ C T B ~ H H O  0 d A a C T b ll e- 

- p e x o A a ; OOHYHO ee n p o T w e l i H o c r b  cocrasnser ~ e c ~ & e  
Aonn MaKpoHa.  B p e a n L m x  neyexoAax y A e n a H n r e  c o n p o T M B n e m i i  

CJIOeB 8,  CJIeAOBaTenbHO,  KOHI&?HTPaLTMM I X P I ~ U € ? C ~ ~  B HMX, 

p e 3 l c o  p a 3 JI PI r~ H b~ (HB 2-3 n o p f i n ~ a ) .  T ~ K  
icaK 3 a p a A U  B P E I  n &JORX n e p e x o A a  o g m a K o m ,  a 
n z o r H o c T M aapsgo~ ,  XaK y~a3as0, p a s n ~ v a ~ ,  T O  

nepexoA a ~ a 3 a r s a e ~ c f i  " c o c p e ~ o ~ o r ~ e ~ m n a "  a n N c o K o o M - 
H o M cnoe (cno8 n Ha PMC. 5). 





L n p e ' n a ~  c r ~ y m r y ~ + ~ f i  jnifly3ar1 O C H O B H H X  

a o c w ~ e r e ~ .  Bncota pas ~ o e e c ~ o r o  cjap~epa X onpenemel CR 

i H e 0 C H 0 B H a,€! HOCPITenH 0 6 0 ~ 1 ~  CJIOeB 6 e C- 

n p e n a T c T b e H H o nepexoaar bapsep, TaE E~;R ePo 
som c n o c o d C T B y e T MX aBmeHm. 4 O T C ~ T C T B ~  

IIpH~O3CeHl?OrO IlanPRaceHtrJ3 M BCT Pt3riHMe nOTOKH AbIPOK M kBCTpeY - 
me nolroKa anexlrpoHoB seyes oapbep n o p o 3 H b y p a ~ ~ o -  
B84HHBWTC8 H HBIIPBBJIeHHOSO TORB FleT, . 

Ecna n@moram K nepemm BHewiee Hanpaeme UC 
nmcou tra p -cron H u w y ~ o w  I I ~  r J  n-cnoR, TO BHCOZB no- 
zesqnaabHoro Qapaepa yveabmaerca na senanam y O - U . 
Slpx aror nmosa oc~osmrx ~ocmeneff, xorerlao, BoapacTyr, . 

' CL nOTOiCEd HeOCHOBRHX H O C H T ~ J I ~ ~  nPBKTM¶eCICM H0 M3MeHSTC8, 
. TW luu dapbep n o - n p e r H e ' ~  y C ~ O C O ~ C T B ~ ~ ~ '  ar 

JBHteEHp. 
I- 

B peanawuc nepexomx, B E O T O ~ H X  OAEH 313 caoeB bWHb 
-rmacooMenxo cpaBHeHm cgpyrk~~d, ~ O T  O P E  o C H O B  - 
B P X  a o c n r e n e i i  m a H H ~ E O O M H O ~ O  

-k a o n rr o M A H R p y . e  T . Doarocy B Hamev ijlyvae 
'(pae.5) TOE ~ e p e 3  nepexoA (Iyae.~ nporexam as cnor p B 

cnoa /L 6 y ~ e ~ '  B OCHOBHQM A H ~ O ~ H H M .  T ~ K Y L M  06pa30~,  ipn 
, epmu HanprPeesM (no~mcuo~e~ B U C U T ~  6apbepa) B peawBoY 
.HepXOK8 WeeT M0CTO He " o ~ M ~ H "  HOCMTeXmy a OAHOCTOpQH- 
HU R H B ~ E ~ H S I  H ~ O C ~ ~ O B B H X  H O C H -  

~ e n e B  B B I L C O I C O O M H P ~ I  c n o ~ ( a a ~ p ~ c . 5 -  
mpon B tz - c ro~) .  Bases~~pylowR c n o ~  ~ a a s s e a ~  a M* a T - 
3 e p 0 11 , 8 c ~ r O # ,  B EOTOPHR Y1ICbf2ItTHP~TCB HOOCH~BBbIe a118 . 



XHpOK, IIOCTJVIMBIIIMX B B-6Qy !lpM MH%eKq;lM, MrHOBeHHO K 0 M- 

n e ~ c ~ p y e ~ c f f  TaRMM Xt? 3a25240M 3JIeEIPOHOBI no- 
crynmflmx B daay 113 Bi-ieurrIetr qenxli, TaiC Y T O  6a3a B qeJxoM 
ocTaerca ~ e m r p a ~ b ~ o f i .  3ror npouecc K o M n e H c G q M M 

BQ HocmeneR B 6838 npm nH$eKqm B ob 3 p 8, c T 8 e T E ee 
nposoAmocrb ysennsmsaer CR. 

Ecna anemprnuecwe nonsl B c n o m  M~JIH*), T O  msemHpo- 
Baasue mcnrem ZmraaTa B dam A m @ @ y 3 w o H H 0, 

n 0 ~  H ~ R C T B H ~ M  P a A h e H T a K O H I I ~ H T P ~ ~ H M  

II CO3,JX&0T TOR C IIJIOTHOCTbD 

- rpWHeHT IdX KOHqeHTPaIJMM BAOlIb OCM X xx> 

rAe ~ ~ l g e x h  "OH, E(V B patlee,' c o o ~ s e ~ c r s y e ~  ' paBH oaecsoMy co- 
* CTOIiHurtD, d MHAeKC '3" - 34XTTePHOa I'WHMQe 683~. 

jir  TO 8aneKo He BcerAa TaK. Haapn~ep, B m.4, n.6 onrcam 
TpaH3MCTOpX, y ICOTOpHX IIOJIe B 6a3e MrpaeT CylQeCTBeHHylD 
ponb. 0 ,q~a~o nep~osauanbanrii aaanm -npon{e npoBoaM'Pb, npe- 
~edperasl none& 



Ecm amma 6- r p a B H ur M a c ~ul&~ayroaaofi 
nnalrog vlnM M ~ I L  ee (saar B cnytlae T p r o 2 0  B), 
pacupexenerne ,qrqm~ Be d y m T  azcnaHeHsHanbmM, 

I I Y C T ~  Teuepb K nepexozy npasoxeao Hanpgxeme 3 6 p a ~ -  
Hora 3~a98. T u r ~ a  BricoTa rroTeaqPlanbHoro bapbepa 'so3paeraer 
30 ~en~q1m + H I I O T O I ~ ~ I  OCHOBIIHX H O C Y I T ~ A ~ ~ I  83 OMRT- 

Tepa 21 6 m ~  npamtrnecgn npexpargwrca. l I c ~ o ~ a  xe 8eocHoBau.x 
~ocmexe# onala c y Q e c z s t H n a  He asaaerisrca, npmeM WOMH ~ p y n -  7 n r n v t j y ~ e r n o ~ o ~  i n p o x  r s ~ - c a o r ~  p-cnotlx. 

Pacnpe~e ~ e m i 8  rca$aesrpas~m am ~ T O ~ O  CIJ[YYBR weeT BWH: 

XI ~ O C K O Z ~ E  , COrnaCHO (3), KOHq@HTPaUH8 JJdPOK B BblCOE0-  
OMHOM - C n O e  BHBJe, neM EOHqeHT&X3LDIR 3fiBRTpOHHOB B 
H83KOOMHOM f -CJfOe. 



. 
Taxm obpaao~ ,  B nepexo~e,  y K O T O P O ~ ~  .&-4<& t 

J&IpKPI RBlIBlDTCR "pa60~11m" H0CYITeAB)W W ' P. JI R FI p R - 
~ o r o  a j n a  O ~ P ~ T H O ~ O  ~ a n p a s n e -  
H M m ToKa. ECJIH, H ~ O ~ O ~ O T ,  HM3ICOOMHU RBJlleTCR c J I O ~  a , 
Teee /3n 4% , TO W O ' l E I Y U  HOCHTeJIRMH 6YZYZ BleRTPOHbl, 

cnat h dyger a ~ a ~ ~ e p o ~ ,  a Cn09 p - baaoff. B odovrx cny- 
rlafix ypasaeHHs (6), (7) g a r  BonbTeJlneplIyD xspaEcTepncT sey . 

C E P I M H .  

O P ~ H ~  CylISCTBBHBMI CBOBCTBOM P - R II8peXOAIL RBnReT- 
ca ~ ~ B B C H M O C T I ~  ero U I ~ R H H  O T  R P H -  

n Q x e a H o r o H a n p a at e A H a. DPH mnpazeHHa npa- 
nor0 a m ~ a  nepexox cyxaer ca, rrp~ Hanpmrem~ 0 6 p a ~ ~ o r o  3~a,1c8 

PaCmMpfleTCfi, Tax M E  Me~bmem BUCOTe Gapbepa COOTBeTCTBy$T 

MeHbmfi ~ ~ ~ O ~ T ~ ~ H C T B ~ H I I H ~ ~  3apRA, a 60JXbmR BHCOTe - dOllbiaa# 

sapaa. Eem npxpaqem n p e c ~ p a ~ c r s e ~ a o r o  3 a p a a  oraecrr a: 
s ~ a ~ a ~ u r e q y  BFO npnpaujem ~ ~ n p r r r e a ~ ~ ,  T O  MH nollyrlrur e M - 
R O C T ~  .n e p e o A a Ana secb~a pacnpoc~pa~eamx 
o n n a B H P x ~ B ~ x o A O B X )  ara emocTa weer BaA: - 



- 5MpeHMe llepeXO&a, HBIIPRXeHHBCTb IIOJSiI B HeM B03P&CTBeT, YTO 
rr m ~ y e  ICOHQOB ~ P H B O A ~ T  K n p o 6 o lo. nepexorra, Ovesn~- 
HO, wo HarrpaaeHae npodas dyaer R o&qeaa reM bonbme, Yeu 
donee B P c o IC O, o M H o fi REnseTca 6a3a, TBK KaK B 

BMCOI[OOMHO~~ 6a3.e mpma nepexoAa bonbge. 13 npo6oe nepe- 
xoAa nrpael gona TM xe ero HarpeB 3a cseT paccensaeMoP 
voqaoc'len. 



m ~ m e  npoaeecn B nnocaocTaov rpxone. IInocltocrt 
IIO~~~IQQBOAES~KOBHR TpMOX COCTOMT If3 TpM CJIOeB - 3 Id 8 T 

r e p a ,  b a 3 ~  H K o 3 n e ic T o p a, - paafsener 
8ax negYa p - IL nepexogaw . Tpao~x voryz drmrs xsyx rmc 
p- /r -p k n -13 - 92 C B388wOIIpOTMBOIIOnOXAmu! padovn 
~ % ~ T ~ B O C I P % ~ ~ I ,  ~ I T O  me meeT amaorPIa B oBdacTH 118~nwot4 TI 

Ymoswe obosaaqertra odom Tnnos, pmouiiie nan~ptlacl 
ItaeXSEpMB M HaI'S@BIIeHZlJi TbK6B lIOEa3&W Ha PElC. 6. hfI IC( 
rpezeeoTH s3ysw ! tp~oa p-&-p, cxe~8meoara  n o a a a u ~ l  
Ha pic. 7. 

Pac, 6, YcAoBHH~ obo3sasema nonynposoffrrtaKosnx 
~ p ~ o a o s :  a - nnocmcac?aOff s p ~ o ~  p-n -p  

- 6 - nnocaDcrnoP rplr ,q-p-n 
B - roveusv$ r p m  ? p-n-p)  







3ux~repmi4 nepexog p a d o ~ a e ~  B n p a bf o ra Hbnpasne~m 
a n m e x ~ w p y e ~  B dwy a e  o c H o B E M  e ,q n a H e e % 

HOcHTerrsl - AMPIGM. B C T P ~ Y E I ~ I E  UOTOIC 3lIeRliPOHOB M3 dam B 

3WITTep 3Ha9nTellIbHO - ~ e ~ b m e ,  TaK IcaK J$J b>& JoJIRJ ,&El- 

p ~ & ~ ~  C O C T ~ B J I ~ B I I @ ~ (  B IIOJIHOM TORe 3~11TTepti Ha38BBI)T 3 @ - 
@ ~ K T M B K O C T & D  ~ M U T T ~ P ~  

PI~aemapomuwe wpm X @ @ Y H A M $ ~ T  ~ e w 3  dasy R, 3s 

m r w  ps~oubnnpo~asrmax, AOXO&RT mo lronnearopmro nepe- 
mga. Konnem~pmg nepexo,q p a d o r a e ~  B o b p a r ~ o ~  HanpaBnemm, 
noaroxy ece  gamegmfe go ' ~ e r o  Heocaonme aocarenx M ~ ~ a r a ~ -  
moan B aonnelnop. Pearovdlarrarpro~me noTepl B ba3e xapaare- - 
p a 3 y ~ z  ~ o a c p Q I ~ ~ ~ e ~ r ' n e p e ~ o c a ~  
PaBHHM OTHOUleHlUO WCAa XBPOEC, ~ ~ ~ e X ~ ~ X  A0 KOJIJIeKTOpas R 

sHw aR5eXTHpOBaHHHX ,@IPOlS. K O ~ @ M ~ M ~ H T  IlepeElOCa TeM - 
bxn~lre R ensrrrse, rleu relrsme m p m t  da31-d W w cpasrreHIm 
c x ~ y a ~ o ~ ~ o l t  a n ~ a o g -  . E a a ~ o v y  Tonutsmy ba3H scerAa 

! 

c ~ p e r ~ ~ c s  Aeatifr, ~ ~ t a  xomio Hemme. 



: arm a oxor' ol;ro~c?o&xauuoa 
ISVZ 9~al~~ad~8 P&Q3MlIl3€ OHXOW '~OHHBEQX~ a38 IfBffIPLZdhA 

l 7 >> M eZo~it3 @ 
B 7qM ~~og BHH~IIPI aro~r B OJA 'nar 3 OHWEB~O ~JBIIO 
JO wI 8XOZ aMhHllLO 30HBaBL3ahYIIfO~ '8 d 0 I 1 9 U Il 0 P 

a o r n A H d A J B d a u n a i om s.reawsH nevA'~p m 
orsou -/(n> 'n3/ ~dXzBdarvrar 30 ~~lrenass o~nrro~imaHon3nc 
srasarsdna~ b~o~dotxauuox J,O rxouras$ an HZ~OIJ HO :axour a 
awtlabumv~ Xvor dwo~x~dgo xahuJomHq OXJ XOZ o~d~wrau~om 
EM ~rn~~odr~aue 16 RC89 Ell BI~SX~FM :WIYI~V~;GH~OH ltlU?BBOH308E 

lrorailcwdpo HO 'r V~O.%X~U~~OH XOI ~~A~~~BIIKB~IIXBH ' 1 A H 
" 

- n u 8 h B H zawxarodu roxadau g~~doz~atrnox cadaa (adel 

I- 
&me .no~madopo, zdu) BXOZ OJOH~~LLM~E aM€~~3&63~0 8 

b 

b *H~~OHIUOH am~au 
- 3 ozaan raam ' ROH~~LUIP~E BH riah 'arnquop EQ~ o~om 

(X 
/ OB nmp raxon aroxadau ~0ado;aaauus VH ~r~axrtdnen a 'AXOH 

!-darnme aaaed ylrhou xor ~~AH~O~P~III(C)I orh'o~or Xlr3-1~ g 
k 



a) 113areae~u~ VI/ obycno~n::sam~ snnravle ~ o ~ n e r ~ o p x o ~  - 
, qena Ha aMmTTepva, Tee, 8 H y T p e H H ro P Q 6 p 8 T -  

) H y n, c B B 3 5 . B C ~ O Y  &em, ecns -a TOIS I, =&st,  
; TO 83 Q I O ~ U ~ J X P  (13) cnexyer, nro 113ueae~~a U, ( ~ . e .  w ) 

&QJBHB COIIpOBOaZqaTbCR M3MeHFiHBt?M 4 . CBRBL MeLJ(y EI34DIOHO- 

j o d p & T ~ u t  C B R ~ B  n o  ~ a n p r x e a ~ n :  

3armmu@b, sroo npA 4 = 6nJ t  TOE mmmmopa dyaer kce re 
MeRaTsCR I'fpU M3Mt?HeAHB Uz M3 05) TIOJJyYBell: 



T M B J I ~ H I I H  b a - 3 ~ .  

Easoaal TOK c o s i a e r c ~  o c H o B H n M H ( A n r 
ci a 3 H ) HocmeaaMn, nocTynammMyl nepes o ~ m e c r r ~ ~  ROH- 

T a K T  B KOJIMVeCTBe, H ~ O ~ X O ~ H K O M '  AXa IIOZHeplgaHMR H e tf - 
T p a A b H 0 C T H b a a .  ECJIH IIOmTb B ~ M M T T ~ P  CTYIIeHb- 

a TOAbEO Ty rIaCTb 3apSAa, KOTOpaR He AOXOAnT A0 EOAlleETbplL, 
bxaraaaps pe~0~6blHaQHH. 

To# daau npozeRaeT B HanpasneHmm, n e p n e H A H K y- 
a R p B o M nofoRy A ~ O K  (no sep~lanen*. aa pic. 7), II 

corrpoTmneHae t-8 , xoropoe OH BcrpenaeT, onpeaenaeTcsl Eoa- 
Q ~ r y p a q ~ e l  6a30sorb cnoa B aroM Hanpasneam, 

Da~e~vre  aanpatema . & Z j  gelLaeT a a n p a x e ~ ~ ~  Ha nepe- 
x>. -xogax oTnsnHum OT npHxoxema BriemHmx Hanpaxeanft s. . 

I 

Pacc~orplau nepexox~~f i  npoqecc npH noaaqe cryneHagPr ram 
B 3MHPTep. ~ v d ~ s l ~ a a  ~ O H ~ P H O ~  BpeMlr &)aCRpOCTpaHeHRs RR'&elCTHpO- 
eaa~aor jarpoar sepea ba3y, cnenoBano fin o rnmm ~ 3 ~ e a e t l u l i ~ o n o s  

cormcBo pac . Ba, me tp - s p e w  pacnpocrpsHema. Ha c a u o ~  
ABJM ~ @ $ ~ s M I  mnaercn c T a T u c T H P e c K u M npoqac- 
COM: IYraeKTMpOBaHRHe AUPIFM ABHr8JJTCfi R ROJInemcTOpy He eaHsnat 
@OHTOM; OAHOBpeMeHHO HH%eKTYIPOBtUIMd e AhIP&X ~ I ~ I ~ x o ~ S E  Ha 
lrOXnelZtOp I$ pa3a00 BgeMa ; H ~ O ~ O P O T ,  RYPKM, RWBKTHPOBILIIWO 



B pa3HOe BpeMa, MOrYT O&HOBPC?ME?HHO I I ~ M M T H  K ~ o ~ A e f ~ o p J l ,  
B pesymra~e  ~IPOWCXOAMT ~ e ~ s b , e w ~ o e  "pa3~a3trsmiae" x~port-- 
Horo Q p o ~ ~ a  no.Baepe ero nepePaelyeHMff B A O J I ~  d a w u   TO "pa3.- 
Y ~ ~ Y B ~ B X ~ ~  6 y x e ~  T ~ M  bonbme, trer nrPrpe hcaaa cne- 
Wer,  TO m c TOWM 3 p e ~ ~ 8  nepexoaHoFo npoqecca baay cne- 
a e T  Henam Ear MOXHO roaaure. B c s m l  co cxcammn snme, 
peannrtue ~ 3 ~ e ~ e a n a  TOROB npwepm CooTBeTcTByaT PMC. 86# 

- me t, - cpeaaee spew m~@#y3~a .  npvl   TOM AJIR KonrrercTbp- 
Haro roxa xapamegHo xax HeaoTopoe 3ana3~~~isa~ne Q p o ~ ~ a ,  
TaE M er0 ICOHePH68 AAMTenbHOCTb, a A X R  ,ba3OB0r0 TOE8 - 
HarIaag~ul " B C ~ A ~ C K *  c rrocneAylolrlMM cndao~  ~o ycTaaoBmme- 
I'OCR, ' C T € ~ T B ~ ~ C E O ~ ' O ~  38898HHA. 

Pnc, 8, nepexozwrm ngoqecc B nnocKocrssBa ~ p ~ o p , e  
IIpH aQllaqe CTyneHbXlS 3AatlTTepHOI'O TO=: 

- a - ~ q e a r n s l a p o ~ a ~ ~ ~ e  xapa T e p n c T l a n a  (be3 
y n e ~ a  p a c c e ~ ~ ~ a  gugoa B , 

6 - peanbme xapaxTepMcrmv 

T ~ K  lcax M H - C Y H ~ ~ ~ ~  TOE 1, s a ~ ~ a ~ r n ~ ,  TO x a p a ~ ~ e -  
PlCTMRM T O K a  IK RBJUBTCB OHRdBpeMeaHO XBPBETePRCTIII(U(L4 
~ o r n r n m e ~ ~ a  nepexasx abrtlTTepHorO TO= m . 3 ~ a n ~ ~ ~  MH 

yCTaH3BMntl, tlT0 d' B o61ue~ CAyXie ffBJIReTCR IC0MIXel lCAb~ 

snm oneparop~oai aenmsnroif ; h a m 3  noIcaHsaer, ure PacrorHarr 



'WZHO~! 8~~38hl! 

0 J 0 H P 1l W h 8 B lIf~8 &PBOH~O&~H 31 &Mr~fflddL! aXffZ3Za8 
-zoomi ore aewu8u,tle noaonuXum ad* *(6 *3&) O~b = Pb; PI 

0 06 = X oHeaer3zaazoog cr, gmaawtrp ax xaz BUY zae~ 
' (981) aslaemng~drr ass 8YJo.z 'o~~ = 3 I! = 2 OH 

-~8az3;dautoo3 Pm = p, H or) = m ~drr zao'lr' anaslPradxa 
aomoz :XBZOZ~W~ XPXO~R~ BH a e XI a qz~amad~on ah 

-~aaz3afnb zsm OHO ozh 'Lr~a a nzam OHXLH omnY0 *HZ~OH 

-VBVJWH YI BZOJ,~O~U ~aom B~WI~OJ~U~ 9iaxa ararro~w ~drr am 
-a~edr?odnosd eonnuaaahaux3ur raanu (981) alaxax~rrrpvrdn 

( 981) "P =P , OF 

:IIaWh&f0II. '(~1) ~8ai¶&nhb W g~1~8tq@kwd~oadu XR~O~OX~H 

argon '8aenh sar a~ada* sdap llrrd a (881) mJwesd 





2. ~ K ~ H B B A ~ H T B ~ ~  CXeMa TPHOAB. &K t B CZyPae AaMn, 
axBmanemHas C X B M ~  xcnona3yercrr npn amlram n e p e - 
M ~ H H M X  C O C T ~ B J I S D U H X  n e p ~ o r o  
II 0 p S 8 R If 8 wgOP88 TOrfICa ICaCEma OIIP8AeAIIeTC8 0 T- 

e a b H O P~~@HY~CE& Hnn aHanuTmecxw rryTeM. Ha~donee 
paCnpOCTp&H$HaWT-OdpLL3HaR 3 X B r B a J X e H T -  
H a a c x e M a nnocxomioro r p ~ o ~ a  no~wans Ira pnc, IL. 
(Mpar aaa C B S ~ ~  orpaxelra reaeparopor p32 UK . 3am~TepmR - 
nepexoz npegcTasneH CBonrd H @ @J e p e f;r q PI ti A b H B M 

conpomwemieu, rro~~ysaolswcr rryrev z M e p e  H W ~ O B ~ H R R  (13) : 







3. ~ ~ B M ~ M M O C T ~  IIaDUeTPOB ~ K B M E ~ J S ~ H T H O ~ ~  CXeMH OT PeXHMa 
ol remepargpbl:. B a ~ s ~ s a n e H ~ a e P  cxeblte aaexTpoH~om namP na- 
paverpat a a s s c s ~  p~ padorlel rouarur, T .e .  OT cosorsynrrocma M ~ S -  

aBeETPOAHHX =pRl[eHBfi. a 

Ilegaxerpu, a~sfisaaers'pHoP c x e ~ ~  nnocxocTHoro T P E I O ~  
(pnc; 11) T ~ E  .e ~ B B H C R T  OT pemxa. B mqecme B e m m B ,  

6ap6.qenm~p1x $8rm, odnrtl~o BardnpasoT a M K T T e p R a il 
X U K  S4 E E O J I A ~ H , T O P B O ~  E ~ I I P ~ ~ X ~  - 
D E e TWO# Bv6Op O ~ ~ C I I O B J I ~ H  TeM, Y T O  3TK BBeAMPMa Jl8rtIB 
Bwro 3 a a a a a T b npm ~ c n o n b s a ~ a a ~ ~  TplaOAa, B CWOM 
I 

Fells, !WE B i0lmefZOPH)IO QBIIb 6 ~ 8 0  6s T86 3aTpya- 

WGC otlerra eensgo conpaT~aneatle qenx ( k', anln zR ). He 

fCpmP nepexoa pa6oTae~ B npaBnoM HanpaBnemm II, enego- 
rao, nweaae ka HeM cocrasmer He donee 0,2 + 4 3  B .  

rn T O ~ O ,  Maoe 8tanpamaxde npmrmnocs bn sqalarb c o u e a  
HOP TOYBOCTBD, zag xaK ero msePnme a 3 ~ e ~ e ~ ~ r a  B U ~ H B M T ,  

rraoao (Is), secbva cylsemseririue a 3 ~ e s e ~ a ~  amrrepaoro 
Ha H Bcex C~83ama c HPIM B ~ B ~ ~ V H H .  3a~e~mi  gaaee, tsu \ 

sipmema pam qeq~pae~pos /(I7), .(21)/ H e n o c p e A - 
T B 8 H- H 0 06AePX&T T 0 K 3MHTTep8, a H YKtT0pROe 
a a p P x e H .H e. R O B ~ V B O ,  @ o p ~ y ~ a  (33) ~ a r s o n ~ e z  c ~ e -  

T I'IpOcT8 R ~ B O ~ M O ~ S E ~  Henocpe~crsemoe samrmoae aanps- 

T u r n  obpmaaa B &#ibrreimemn, E&R M AO CHX nap, ibf 67- 
en mHTaTb w#RWHslvff BWlmrul8,MH I3 I4 UR * 



eoe cunporrrgaHe be314 /3d-, ~ ~ H ~ J I ~ X I U I C B  B ~ ~ ~ a l l - t o  c ~ b -  

Bnaa~ae EonnexropHoro HanpmxeHHd Ha napbverpar ngaas- 
#m!rcg'veper is~eaeare mwprm 6a3n. Y~esamaae c po- 
@TOY Lkt B P ~ H B ~ ~ T ,  cornac~o .(I$), ysenaveare d . b o  . 

ltacaercr mpa*eTpoB KonnearopHoro nepexoA8, TO ?, y ~ m -  
~ltMeTCtf, 8 Cx YMeHbWaeTCa lIpOlXOp~OIi~bH0 lCB~p8TaW# - 
Wplm 83 (& lo. amBC1108 COIIPOTHMelU@ 2~ PaOtBT C 

yueasruetneg \n/ , Toe. c p o c ~ o v  i/, ; oAaaxo ara aesitarwza 
s a ~ e r ~ a  n m  nps oseub TOHKMX Oaaax. Pexmm W@cmtoc~b 
napaareTpoB nnmcrp#pyelca Ha pm.  12. 

B ornmm or aerm, n a p b e ~ p ~  ~ p a ~ a ~ c r o p o ~  ~ ~ P ~ D J I T  or  
TearnepaTgpbt. 3ry w ~ c n r o c ~ a  MOXHO pa3aenntb wb rt p 8 ~~y B 
EI K O C B 8 fI # Y 10 . ~PIIMBR 3BBHCHMOCTb'Q)CPII18, ABJfP-, 
B B H ~ W B I I Y L I  (2x1 RIB z3 , R O C R O R ~ R Y  y = --K T . ~UIDP- 5 
MOCTI BpeYeEH ZH8HlI 2- &I x O ~ ~ U ~ M ~ H T ~ ~ ~ ~ @ @ ~ ~ E S ~  3 02 

Teunapazypu npossnrercR vepes naparrerp 4 , t o ~ o p i ~  (am+ 
Aa no-paaaouy B pas= rmax rp~onos)  pacter c M Y a e ~ ~ # .  
-THO mrame TeYaeperypH Hir conporssrearo Z, , mepoe 
yuenamerca npH riarpemran. Haxoneq, or r81meg&~ypu 88saoftp 
M oxmecme C O ~ ~ O T ~ B ~ ~ B R M ~  Z' , R&EG y msynpo- , 

BOlllnumBOrO Yar0pH8n80 3811eTM~ ~ O ~ Y T H O ,  WO TOMIW- 
~ypmr us ygenrroe conpaTHBneme nonynpoBoxmm ~ B B C N T  OT 



n a p m ~ p N  3lCBMBaJI8HTHOfi CXeMU ~JIOCEOCTHOrO TPHOj&& 

(prc. 11) T ~ K  xe ~ B H C B T  OT pemwa. B XaqeczBe BellEtwR, 
aapeAeammx I)exm, o b ~ n s o  sarbragaro~ a M ur. T T e p R a 1 
T C ) K  W K O I I A ~ E ~ T O ~ R O ~  H B l I P f i ~ S l l t e -  

8 s e . Ta9oii aubop odycnosne~ Tela, ~ I T O  3314 Bennwm nerw 
Mero 3 a a a i a T L npn X C ~ O I I ~ ~ O B ~ H P H  ZpxoAa. B caMoM 
&ere, w a ~  Teic B PeonneEcTopHm qenb dnno bm  as Ke w p y a -  
BFT$AIrRO, EaR 3MaTb aHOAl?Ufi TOE B I'IeHTOm, TaR MU 8 0 b ~ l I X  
c r ~ w x  olew nenmo conpcirHaneaae qenvr ( 4- am zK ). 38 
wHee rpy-0 34qara HanprneHae B omzrepaoii mar, nocl ton~y 
an!fOcpmP nepexoa psbolraes: B npfiMoM HanpaBrreIrm ul, cneAo- 
aama&ao, n ~ e ~ l a e  Ha aeu cocTasmeT He donee 0,2 + 0,3 B.  

&pose rot-o, maoe rtmpruksaae npnmnocs 6b1 3 ~ a ~ a ~ a  c arIesa 
bomrnti TOYEOCT~D, T ~ E  xax ero mneitme f i 3 ~ e ~ e a ~ a  B X ~ H B ~ T ,  
c o r m 0  (IB), secalta cy~e6rseHmie a 3 a r e s e ~ ~ ~  aumzepaoro 
f OZta H BCeX C B 8 ~ ~  C HtIM BelIllQBH. ~u€!THM aatree, Pro \ 

~upa~eana  paxa n&pme~pos /(17), .@I)/ H e n o c p e L( - 
c T B e H- H o ~ 1 o ~ e p a ~  T o K aMtrTrepa, a a u g z ~ e p ~ a e  

T a k ~  0 d p 3 0 ~  B-hBllb~Ettft0e~~ E m  M 30 CBX nap, idt by- 
XeU mHTmb pglDiHHMi$ BmmHHulauM & uK * 



npnume w e e r  Memo a a e ~ c s m o c ~ a  xoaMaqaeara nepeaattii d 
os a m r e p ~ o r o  rora: npM donbmnx TOMX yueabmama y ~ e h -  
Hoe WRpOTlBmHH0 ba3v /36- 9 IIPH~ZPIL~RCL B W O N - ? O  Ctb- 
Il0Bll K J?? , ,TO, KaK Mbl 3H(LeY, BH3HBbm yYCIILIP811if@ Wt- 

c. 

T ~ ~ ~ H O C T D ~  a m r e p  I, Teu carny, eearuanr d . *a 3a- 
BSCHllOCTb O C O ~ B H H O  CYllleCTBeHWB B M-b q I P X T P H O W ,  
padUT8DsRX C bo~amrutr nJIOTHOCTRMH 2OXOB. 

Bnna~ae XonneKTopHoro HanpraileHna ~a napauefjm nposa- 
m a s '  pep03 n3ueaeawe mupam 6a3U. Y~eaareane W c po- 
czw l )  B H ~ H B ~ ~ T ,  c o r n a c ~ o  . (14)~ yeenarleage d . h o  . 

a a ~ e r ~ a  nPrmrr, nps asem TOHELMX ba3ax. Pexm~~m ~ ~ c m o c r b  

TeunepaTypbt. 3 ~ y  w ~ c p r u o c ~ b  uoxfro pa3zemb rn n p a y::g @ 

P K o c B e 8 H y n . I I p m a ~  sasacwrocrn*~zpmal mmp 9.  

B BslpMexvrvl (21) A J I ~  Z3 , nocaonsxy y = T' . timm.- ' 

T 5 uocTa apeuem nnsHn n 1 c o a m ~ q n e ~ r a \ ~ ~ g @ y 3 ~ ~  S 61 
reunapazypcr nposssaezcn vepea napaverp & , ~oropsl~  (n- 
na no-pa3~ouy B paamac Tmax rpeozoe) pacrer c z e r n e m j t .  





-0 mHC#MmTPt 066fPBU 01CmHBMTCS PC 0 C - 
B 0 s'b Y M wm- temepatyp~, I K ) T O ~ D ~  aasmqaezca B 
weggmm. rigs mwgele rpndla p a r d  eoopacraer Teuneparyp- 
l l s l ~  rorr I,, , nm, rah pmm, s~mlwrer BO MAOFISX CXBY(U 

saverslsti (CXBm p 8 d o P e il T c 9 d H, a 3 ~ m  CABYIF, 



ammmn HLlrrepsr emax npnbopos. Iibwwy 
c F 3 43 If a 0 0 H3MepeREfe BC8X L I $ m B q O B  

$va@ cxelnr i~~ir~aagm. B T@ se ~ p e ~ a  .xast@pemxe flapamipo~ 
4 wiut P ~ ~ X ~ I D C B ~ ~ ~ U I  (B TOII BIR RECIS CMCTB*~), pa- 

B a O Z H D ,  l lOCB8 Par0 BQT8%2 -Pa, BdIIgOC 
r 'e sTax napsnelpoa a napajlde~pu sacoa- 

& N ~ H O ,  d ~ n e  6H ~e1EaTQltbBO Xpm- 
B I4MliMBO@ Tt?XHHEB CHm0m *$ * ( 

Lgss$-, 
). Qm&ito aaa ranepe~a~ s arog C ~ C T ~ W  PW- 

Q~~~~~ pa E O P Q T E O ~ O  B & M ~ J I % ~ . I C *  
a* 

pa Beaim BIIBROOYRUP ( O ~ U Y B Q  IIBCRTEE-COTBA OM), ~ b l  
bar orcnonbsMaWl4 mmttHPrirn c rpyAHo ocyrqeclpsvntrru sqn- 

pea- conpomBaaelrcm (ueaee Hecarorbxux OM) 4 ~pwe  $ore) 
ae@blta sargqmmm81f~a6 b ~ l n ,  bt;r a 3 M e p n z 8x0-Q 
lorn, ~ocaonbsg H HMO s~mnerr~e cmcoab~o-Hlasbp&b &#a- 
mire nbmx  TOB BOW conpor~sne~vrtl. He wrsaee camtnra r, ' 
BTHX YCJiOBN8X R MOCTOHe MBTOJM. 

400-500 35 



Donaran zenepa ~4 pac. II TOK ij = o (OBPSB a p ~ ~ e p a  
n o  n e p e r e ~ ~ o ~ y  ~ o ~ y ) n a a ~ ~ a a U , ,  no- 



t lac~o~a nepereHmx rcocraensawx, npn EOTOPOB npors- 
BOXRZCII IISIePeRAI -I?&~YeTPOB 3TBM OHOM, JlOmIia 
6nra a o c r a T o 9 H QI H E I B K O ~  (OMHO go 500 rq). 



00POotl BE - 
n r 3 8 II g o ) 0 4 X~ nroerrpo e~~~~~~ gilxead r:madudaradn 

% x A B n u a z r r o i o u xqmngopax sdu onnuor ur 
~0x0~ q30 zmaaoadan ~~axvx~n x~13saamahl63 cap %~nuau - 

-uedwu rthou SAW aha a3e naarovldar~edsx )(n yl~aavrtrduen 

-a~8d8~. st~~a~th~1p3~ 8 I~~MVX~HB M $o'DIourdlt xHI4ln0~ HU~ ~NUK 

8HZ8118C PZOO1WH3MIIBI E~HNMX~~ xsfr~dn XEi?'W& apDUI3l?H 11 
:GI) maeredae redarozeazooo xor gmdornelrvox 7 mHuhnuaa 

xarlldlt adn @'I aoz rewarodu sdonau#on rruati a 0 : fi ndn 



1 (QHG. I&) . UPP JBemPeRsl TO= IKO (C POCT OM ~ e x n e p ~ ~ y p a )  
zlce cwefscisa cormerc8 ssepx H padovas Towca, Rag BUODI, 
leperom B c r o p o i ~  ~eww L& (npr saqamim ij ). B 

M ~ B I  ycnatsremb, 
a a e m p o m ~ e c ~  
EM@ X a c a .  B 
rpa~sacsop&oB 
aexmw a x o m  
XBpagT epmC!mBLB 
9BC20 He MeH08 

C y R @ C T B & m  PeU 
mceAmi. Ce- 
neftclso s x o x ~ x  

' xapearrepvlo~~lr c 
napwerpov ttK 

i I I O E C ~ ~ B H O  Ra 
i pac. 16. HCXOA- - 
, ~ a a  R ~ M B ~ R  npl -uj 
i i fl, =O a ~ a n o -  

PMC .I6. Ceh~eRcaso amTTepmx xapaaTeyH- ' rWHa BonbTaM- CTHE nnocxoctaore rpmaa n onpeaeneane 
i nepHoP gad sue# r OWH 

L 400-500 L 
39 



x a ~ ~ e p m t c ~ u ~ e  nnoaa. Ysenvrse~~e  orpsqarenaaoro ~ 8 3 ~ -  

B&T Bedanamoe careqernre irpasarx, savldonee cYqecrse~Hoe nps - 

Y B II H xl &$$ a f l p ~  HanpRlreHMRX UK HeCEOnbEO BOnbT I4 

BJjme EBMBbIe nPKTMrI  e C K n  CJIYIBanlT C r l .  npyI MCTOflRElKe CM84eRHfi . 

c napaMerparcx /;c3 y~ R3 padasafl Tows AonxRa nezra9s tla 
namm narpymn, nof~a3a~~oLi Ha pacyme, O A H ~ E O  T b rl x o e 
~ Q ~ O l l O A U Z e ~ M € ?  320g TOVKM MOXHO H B ~ T Y T  A H I S  lIOJIb3YflCb 

C maMeueHxeM T eMne paTyprd a o d o ~ x  HanpasfieHnfix Hanpa- 
r e ~ ~ e  aamrepda3a ( n p ~  gaaHsour zoxe arn~zepa) M ~ M ~ H R ~ T -  

cs n m rr s H o c TeMnepaTypm aco@@~aImeao~ Ans rep- 

Ppvro~bt 4 2 - p -  f2 , IcaR orruesaaocb, W ~ D T  obpar~ae par 
dmyle nOIUIPHOCTM BIIeRTPOL[OB IIO C p B B H e m  C TplOJ@MH P-a-p:  
auvrrsep pctaoraer c Q T p u q a T e B b H kt M CMeRemeM, - a ~utaemop - c n o s o 8 tr T e JI n E B M CcYenteHEteu 02- 
R O C ~ e Z b E O  b&3H, P ~ ~ ~ O I Y I M H  HOCMTenlUdH TOE4 B 6838 RBnfflDTCR 
B i Q L T p o a n , a He wpltn. a o a r o ~ y  TPYIORH a-p-n 
dgxyu~ so  scex n p # s m m n b a w  oTson?eHHax noAo6aH TpMoAaM 
p - q - p ,  Alrem aam eelrolopne g o n r tl e c T B r a a  H 0 
aTmqvra, cleaaarre c p e r 3 n a t ~ ~ a ~ r  B I I O L I B ~ H O C T H ,  uow~qpeme 
A- J B H H ~  BPBle¶Zli PB3W HOCX~TB EBa, 



" T a ~ y r ~ e "  ?pIdO$H IIOJIyP~TCfl IlYTeM BbITflI'MBBHIR MOHO- 

KpHcTanna repnaaaa 143 pacnnaBa, npnqeM B npoqecce B u T R r n -  



Hamz~t lv re  r p m m e H T a  M o H q e H r p a q m  npmeceii, a a K  n o ~ a a ~ s a e ~  
TeopzllR, npmoAm K n o P B n e H m  ane~~pmvec~coro  nona B daae, 
I I o a ~ o ~ y  m n , e m r n p o s a H m e  H o c M r e n n  X B x r m T c a  B ba3e He TOAS- 

EO 3a cqer A P I @ @ ~ ~ M M ,  HO x 3a c P e T  A p e t4 a B ~ Z ~ K T P H -  
seegola none, O T c l ~ x a  B T o p o e ,  secbaaa p a c n p o c T p a H e H H o e  HasBa- 
Rae ~ T H X  T ~ ~ H ~ ~ C T O P O B  - a p e 0 B H e T P 0 W He 
Catopoc~b ~ o c ~ ~ e n e i i  B daae 3a c P e T  A p e t i p a  n o s a m a e T c a ,  nTo 

VTO O ~ Y C I I O B B H B B ~ T  dOJIblUyll TOAWW EOAJI0KTOPBOI'O I l e p e X O A a e  

M3 PHGZa TpBH3BCTOPOB,  donee Cynle  CTBeHHO OTAIlY8BQMX- 

'B n o ~ e ~ x ~ o c ~ ~ a - b a p b e ~ n ~ ~  T P m a e ,  nepexom O ~ P ~ ~ ~ D T C R  

B I'epMaHMM s b n M s ~  X B y X  MeTBIIAMrIeCKMX ~ O B ~ ~ X H O C T ~ ~ ,  H a H e -  

CeHHW 3JIeiCTPOJIHTHBeCEH H a  A B e  I I p O T p a B l I e H H H e  JIYHRM, ~ T M  

rpMoanr xapamepa a ~ a w ~  enbaotl r p a r r ~ v ~ o a  vacr O T O ~  ( ,/'& 
A 0  30 i. blr~) I4 M ~ J ~ ~ I M I I  ~ ~ ~ o W I M M  HaIIpf lXeHHRMl (3 + 5 B).  

Tovenwtl ( T ~ ~ ~ ~ ~ R O - K O H T ~ K T ~ ~ ~ )  TPMOA T&OpeTMseCKEz 

E 3 y P e H  eye H e ~ O C T a T O n H O ,  no  O A H O ~ ~  M 3  P a C n p O C T p a H e H H M X  



rrno le s  noa ~ o n n e g ~ o ~ ~ o k  vlrnoti B npogecce @ o p ~ o s ~ l a X )  ob- 

n e p e ~ a ~ a )  a ~ s r r e p a o r o  Topa, s r o  K a 'I e c T B e B K o 

" I  QopYosaa cocToaT B nponycKaHm MOWHHX, ao xoporxnx 
myzbcos Toga nepea ICOHT~KTM nocne cdopan T o - 
s R Id X AZIOAOB- M TPMOZOB. 



B 0 C T M YCHAH- 

TeJIbHOrO I G i C m .  

K p o ~ e  roro, %onen- 
W TPHOJiW cBOB- 

C T B e H H M  H8JIaf3 MOU- 
HOCTb P€LGCB8HHB H 

BbICOKgH ypO3eHb 
CobCTBe-X W M O B .  

H03~0lqp B $CMJIR- 



@aaoc~opoaaee ~cnon~sosaa~e nam aacrynano ~2 cpasy , a 
sa a p 0 ~ 8 l l t e ~ ~ ~  doaee aaaaqara neT npamami. I I ~ M  nafisneHMu 

PMC. 20. TpM Bapli&ETd BKAD YeHMR I I C J I Y I I ~ O B  O&HKKO- 
Born TPl/lOJJB: Q - C al~IllMTTBpKI1:hf BXOJ@!JI 
(c odujeij 6 a s o ~  - OE), 6 - c nasonau 
I3XOAOM LC 06~:,1!ifl 3iJMHT'W~Oh - 03)) 

J B - C ~ M M I T T ~ ~ ~ J ~ ! L  ~XO&Os3t ( C  6 6 ~ i 1 4 ~  
- xonnem OPOM - 0 3  +-,- 

XI B nnr eparype nna yxasael~og xnacc@rr~aqcru ~ c e p e ~ ~ ~  
e98eTCR TePMMH 'SBD;$MBBH@U~~'? BM(?C'Z% "0bIW4fi"- 

95 



W! O E Et 8 fI t 3 0 8 3 0 U a H HBHMaha[fntff ~18g XMjle 

e qw~ozor 9 ~sroz exi w '31 ~sroor ~e~tnroahd~n~d~ PRD 

odauadoaat wo~tz~szr8aagre roz H~O.Z~ 'BBZ 11 *3Hd max3 Ad 
-remdon lrsolraoedeu o~~sd9003enab (aoroxa nrraosep 3) XO n 

€0 1IPohmlla'rx~ 'MOlOxe mdazrme 3 'go maaaacaane seb 
-Z3SI(Lb03 11 *OYI~ 08 8RaX3 IIBH&HaYBffYIBX~ *F:KOXOXB k0ff0~8~ 

w s t3 9 maBrBft nowoa1tsatre . 

R R II o x 1 1mex3 xtle90 B oa 'nar ltbzeslrolrego 
'~~o&%ZI~EV(~ ra*m O lOH$X3 03 0~8h~0 OJOHH 908 4 82310ff3 XRR 

-toma a xneb-#oaYoxa m~amoBz~ 8 t.m?z~~doxaou Ilrtoa'lt'ot~ 
rhlto0- mrd0h -90 P ~060zxemox -@ 3 

*~a~ax38~ah g~~zc@~~3 a~~toz3vh 

B 8 a 'n' d x mgmslrrrit BHH$AQVWR aoze woxzwt3oh'aa 1t1lrrsaoa30 
6 

*emc~obwodaot?d arclraparr raaw hoteon rr (Ilateo on roltooxe 

*YOXAI $fI$I(0-3- q~aho H ~OXK ~AHNOOIIEPIH qnaho raaw 'su 
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k 
, '& 

- -1 

i 

1 
* 

h~. 21. ~ ~ S B R I ~  8RTEa8 CXBY[LI T iaOAa 
apr ~ a a o ~ o v  r x ~ e  7 ~ r a -  smurleaxlt 8 3 A OK) 

\ 

\ 

Bemum t,*. n a ~ ~ a a r c a  c y re~ou  (f7a), a TU xe 
TOPO, YTO npa x 3 a , m ~ ~ ~ ~  reze 6a3H ( d k ,  = O) 6 4 f ~ ~  d ! ;  d~~ . 
Cne+om?ramo, 



'7 XOt 383 'IIOHHMUBB llOHHB023011 OI~~U~JHHBB~~ XOllOI 

sozarqes aH OH' not ' % mraamduea na~~ehvrueaX 3 &a53 

- u;T '4. 60~na*a~~ao~a~~ B p zwahr@@eon Lxnsros~oo~ 



B n n s ~ ~ e  EoJInttmOpEUW WprPaeHHB 3AeCb Tax xe HeBeZHEO, 
w M B W I ~ M ~  03 . .-. (PC. I6) . 



T A a B a IY. TPAH3EICTOPH- 




