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n o r o x a YXH Ha I<OH UC t WI1 1 PO HO B o A a KOH UC liT PI1PYC 1 CR sGJll-13 1-1 Hanpas 

llC H I1R . n a p o n n cn s r-or-o I)C ~1 'I. li ci:'n puIi0130Ail . 

BBCJIlA ll il p il Me T P bl HCl1 3 0 I porn-oc 1 11 ~1 HeoAIiO p OA l iQC T ~i nno r H OC HI 

nOT OK a Y X H II v , II ~. B Ha n p a B n C H l1R X y ~ 'I, . nonyYaeM AnR C 4 CTa 

A C T C K Topa B AByX rCOMeT p ~RX 
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v » .1'lIPIP (V ) II s ,Z II D s, z (V ) S Ad V 
J - - - - - - - ..- - - _ . - - - - \. - - _. .. - - ..._- - ---._- - ------ J /7 1 n 1. 2 

v I S (V ) . II " (v ) S II " (v)S'lIP IP Y. l r" D y ,« n z .y r- 0 z ,y 0 

r ne 1 

rII v . ( v , c os (J ) A y . (cos II )d c os 
2 

{/o . ' z . z 
I' - - - -- ..- - - - - - - " - - -- -- - - ,- - - - - 

v. . z 1 ()
 

f A , ' (cos () )d cos - ()
 
o " z 

A , z (cos O)- a H ~1 3 0T pOn I-1 R n O T OK a Y X H B HanpaBneHI-1 R X o c e i1 ~' ~1 I. ,v 
~ 3 C 4 e T O B A eTeKTo pa B ABy X reOMC T p I-1RX , K o r A a 0 6pa 3 uaM I-1 R B nR~ T C A 
anlOMI-1Hl-1 e BaR oo n s r a , non wa r wneu 1-1 MeAb , c nen y e r , 4T O li Z ' 11\. 2,a7 , 

3 .
 
A y (cos 0v ) (;05 ' () y: A 7. (c os 0 z ) cos (I z .
 

2 , PE3y nb TAT~ I 

I . B T a 6 n . 1 n p I-1 B eAC H~ 3 Ha 4 C H I-1 R r p a H l-1 4 Ho i1 C KO pOC T H 1-1 B efl H41-1

HW ~ AflA MaT epl-1aflOB , I-1Cn O fl b3 0 B a H HWX B A aH H OM 3 K c nep l-1 Me H TC , ~ 

o n p e A e n A e T CA OT HOWC H HeM MH H MO i1 K A c i1cT B I-1 Te n b Ho G 4 a C 1 H Afl HH~ p a c 
/ l 

c eR H H A Hei1Tpo H a ' 1III h .'RI ' h , 

'f au n ll l l ; ! I 

-'--VI v.,',I'l.Te p IHlJ1 OCHOBltoA 
M!lTepWlJlIl , DIme%., ox uce n ~ 
M/ c Hie 

A.ilIOMHHHit 2 ,2 . 10- 53 ,2 1 b,3 At", 0., 
r,l arHIlt\ 3 , 3'1 1 ·1O-G 5 ,4 MI D 0CBlmeq 4 ,08 :J' 10  4 ,4 

5 
P 0 

5 ,4 , 10 UHfm 4 ,30 4 ,9 In 0 
1.I OJ1H 6~eH 4 ,6 1,1 '10-4 4 ,2
 

TeaL1l 0H 4 ,9
 
Mo Oa, 

Tq~e.il aff na~a (ne~ ) 4 . 10- 5~) , ~5 

( ~ , 33 ) 

f.:e,n,h 5 ,6'1 I , 4 ~· 10-4 b, ?CMoI 
Hep~aBe~~~H CT~1 b 

( 1X1RH9T) 6 ,Ob 1 ,0 . ru-'l 

OOJTI1 3T IUJeH j( ,... P' 10-3
 

BaHa.,lI,YI ~ )(
 

1 ,2'1 

1 , r2 3 ' ~ 'IO-3 3 , 9 VI. Os 
T HTaH ~ 3 ,06 6- 10-4 3, J
 

I
 r. 0t, 
, 
I -
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P J-lC . 5 . 3 a B J-lC H N O C T b I1I1T e rp :1.1 llollO - R 

1" 0 K(~.3£\xjJ im J-l c· Jl T a OTpa)KI~H l l H [' , n a " 

YXII R 0 '1' r pa II H lI ll o Ji D : O p O C T I I 
~ .l!

Ma T e p ll a J1a v (~11 c ) upu u an u u u u r p ., ~ 
0 6 P<l3 11iJ no O C Il K a ll : I.lI:1 YXI I . 

Cnn OUII I:1 l1 n l ll ll lH - p ' j( ' 4 l'T TIO " ., 
¢OP~I YJ l t' / 7/ . 3 K l' lI r ' p lI ~1 1.' JlTaJl h

II blC l l,El l1 J1hle 1I0 J IY IJ t' JII,1 ( '0 C Jlel~Y Ki  ", 
01 .UlH~l l1 lIPO ~l bUljJl l 'l lI lhlM l l u6 ]l a:ll \a ~ll l : 

<J J1 1O~ 1 J-l 1l1lj'1 - K O IIH l ' II I' , IT O P Il i1H lP eJJl b-
UI&..." r a T OJlUlll IIO i l I () ~l K ~l ; ~l[J I' lI ll ii  0 1 /' 

/ 
A I JolQ PD / n """o cr 1 ( . 

Ilp Y T O K T O J!lUl l l lO ii ') ~1 ~1 ; C Il H l le u .-, 
to-J lI1 C T Cl!<O i'! II P O KiJ ' l' l'OJ Il!1ll Jloi'1 I N 1·1 ; v. ; 

11Il 11K - J IIl CT O II O (l n p OK ;) T ronuuruo i . 1 r' l ~ l ; ~1 (1.I I H6,LJ.t· 1 1 - J l l l C I O Il O i l II PO 

K .1 T l' O.lllU HII Oii 0 , 5 ~1~1 ; r t ' lPJ IO II - n n cr T OJ1l:l 11l 10i'l 2 ~ 1 ~1 ; II L' p a; ' II Il .' IOIu a li 

(' ra rn. - 1I0 J II lPOll <llll l hli i ,llI lC' T O Il O i'1 n jl O K.1T T C1 J lIllI lllO i i () , 'i ~1 ~ 1 . Jl y IlKT ll p 

Il i1 H K p l l ll a H - P il(' lJ ( ' " ' 1:J lll l C1 1~lllC T I 1 R. 0 '1' I IP l l 1 1 ; 1 ~ llplllI l O OP ;] ' l l l: l v r p 
f1( ' \H IC IIJl ll K Yl l liPI IO o c n K ;l l1a J l iI /1'( ' ( ~~ l l ' T ]l l l 11 7.. / , - '.H'; ( · l l t · P I I~ J( · I I T ' I! I I " II, l i '! 

p e 3 YJ II>' j , IT c AI ,j, r )J llol 'o i i . 

3B C3A04Ka~ 1-1 OT MC 4C H ~ M~T e p~ ~fl w , ~Me lO~l-1 e O T p H U a T e fl b H Y IO AflH 

H y p a cc C H H HA, 1-1 , Cfl CA o B <:l T Cn b HO , K0 3$<!l ~ u ~eH l O T p ai+<C H H A OC Ta C T C A 

MC H bW C CAM H M U~ n p l-1 fl ~6~ x 3 H epr~A x H ei1Tpo Ho B 1-1 COO TB C1 C 1B Y OlUHC 

r p a H I-1 4 HbiP 3Ha4CH H A C K O POC T I-1 I-1 t~ elO T l!Jop t ~ <lllbH bl ~1 CMblcn 1:J K aK 

BHA HO H 3 T a G fl I-1 U~ . Afl A B c e x M <:l T C pl-1anO S n a p a MC T p ~ Ma fl 1-1 H e n p c 

B ~wa C T 1 0 - ~4 T O n 0 3B Ofl HflO n pH p a C 4 CT e T e o pc l 1-1 4 C C K O~ K PM B Oi1 I-1 C 

n Ollb 3 0B a T b AflA H I V1 ) B~p~* C H l-1 e An R K 0 3<!lI!JMU H eHT a O T pa*C H HA 4 a c

T I-1 Ul>1 0 1 AC ~ C r a u r e n s u o r o n o r c u u ua ns uor o U LJ p b e pa 14 / , 
M 3 t~ e p C HI1 H H HT cr p a ll b ll blX K 0 3 c!J c!J V1UI-1 C I1 TOB 0 1 p a }+<C, H I-1 A r aaa YX H O T 

rl OS Cp X HO C 'I e l1 p J 3 fl H U HbiX Ma TC p l-1<:l i1 0 B B O C HO S H() t~ n poa on anu c s B r e o 

MeT p l 1l1 1 , Ha pH C , 5 n p l-1 B C A CH bl 3K C n C! p I-1 M( ' H l a ll b Hb le A a H H bIC' 1-1 PC3 Y fl b 

r a r u Te O p l ' H 111 C C K I-1 X p a C U C TO B !.cr.flow HaA fH 1HHA I 3a S I-1 C HMO C H 1 B Cn l-1

4 11 H bl K O :JCliq-mU'1C HTa 0 1 p a",e H I·1A H O T r p a lH 14 HCH1 <': 1 < O pOC T ~1 v ' T e or p 
p e H14e C:K ~ l C 3 H ~ 4 C: H I-1 A ,J

ll 
pa C C41-11 bl Ba l H' l b C Y4 e l O t~ H CI-13 0TpOn HO CH1 

1-, H e O A HopOA HOL T I-1 n O T OK a YX H B T PCH"iH~l K e 171 , 
K aK BI- IAH O 1-1 3 P I-1 C ,) , B u e n o n T CO P CTl14 C C K <lA K p l-1 B a A Xo p O WO o n w 

CblB a C T 3 KC I ] e p H ~\l · H ] a ll b H blQ.. pe s y ns r a r u 3 ilB 1-1U 1I10 C TI1 I1H T cr p aflbH o r o 

K 0 3 1!J (IH1 U l-1 e H T ~ (l T p , Ii+<l'H I1A H () T r p il H 1- 1 4 H O~ C K O PO C H 1 t~ a T e pI1 a fl <:l , 3 21 

11C K flI0 4 C:: H I1 e l~ ~ fJll) M I1 1 I M fl 11 t·1<1 rH 11R , _n p H 3TOM 3 K C nC p l-1l~C H T a fl b H a H B e

J1l14 H Ha K 0 3 r!J$Hq I1l~ H T,-l O T p a >l< t.:H I1A H c y ui c c T B CH HO aa B I-1 C C ll a O T KO HK 

p e r u o r o r u n a I1C CJ l t.:/l. y e l,l oro o fipa a u a a nl:JM ~ l H I-1 H I TaGn . 2/ . 
X opo w o H 3B C C THO, 4 T O 3 ,1 H C K ll~4 CH HCM 3 0 n O T a HI-1 OA I1H 4H C T~i1 

t~e T a fl fl H HI1 0 A I-1 H c n n a a HC 06fl <:l A 3 1OT C 1 0~ K OC T b lO npO TI-1B OKl-1c n eH I-1 A 

H i) B 03 A yx e n p H K OM Ha T HO ~ TCM n c p a T y p e , B Ta 6 fl , 1 n p l-1 B e A C H W O C HO S 

H~C OK I-1 C fl ~ ' 1 4 : oG p a 3 Y IO~ ~ c C A Ha r OB cp XH O C TI-1 I-1 C Cn CA OB aH HWX Me T an 

flOB, 1-1 H X r p a HH 4 H~e C KO p O C T M , p a C C 4I-1T aH H~e B n p eAn Ofl Oi+< e H I-1 I-1, 

4 T O n n OTHOC T b nOB e px HOC T H~X OK I-1CnOS COO T Be 1 c T B y e T 3 Ha 4 C H I-1HM 
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Ti16J111l1il 2 

06paseQ 

R"'~r · 1 
-
R9r.et1 . 

- 
T OJuqmia 
OKHCHOn 
KH <R) 

nnex

ii..~ I OMl1 H l1e B M KOH,lJ,eu caT opHM 
¢ onbra T on~HOn 10 MKH 0,410 I 0, 4 5~, 0 3 40. + ,. 

-J - ;j 

An~Ml rnl1 e B aH 
100 MKH 

¢ on br a T On~l1H O~ 
0, 40 I O,60~,03 roorro 

An l'lMHHl1e Blllf\ nl1 CToB otl 
TOJILI1J-IH 0n I MM 

npoxar 
0, 38 I 0, 6?!() ,O2 158 :t ? 

BaHanHtl - JIl1CTOBOn 
TOnU\I'1Hol1 0 ,3 MM 

npoKaT 
0,009 I 0,I G~,04 I IIO:t20 

lil a r Hl1H 
G MM 

llPYTOK TOJIlI\liHOn 
0 ,4f:> I O,6I :to,05 I II ::.> :!: 10 

TUTaH - JJJiC TOBOi1 IlpOKaT 
TOJ1l!ll'lHOn I MM 0 ,03 I 0 , I 5!Q,04 I 120 :t 20 

Tl1T8H nc c.n e M8 x am1<l ec Ko i-! 
o6pa6o TKI1 n osepxaocru 0 ,03 I O , O G~ ,04 

.s.; l ' l ll · . Ii . Cx eMt.1 n o rcm ui am.uux Ga pb c 

pOll , fl CIl O I II>: I O Il , llIll bIX IIJlH paC 1ICT<l X 
II : u 'l'UJ IU\l l l lbl OK I1C IIOi'1 llJ IC II K I1 a n a 

.L
1I (J1ll~P XlI O C TH ~ lC,[, ;·1JIJ1<l . U 1 J.I U 2- r-s~ ~ ~ • 
I' pa 11I1 l lll b lC a ne p r- nn nOJlI lO 1'0 o r paxe -:j- ° ~.'... .Il ._. . :~", "', 11 1111 YXII 0 1' O K I1CI1 M C T il JU I <l 11 M C

U 'l ~; 
'ran n a c o o 'r ll CTCT fl C Il IlO . E - ~JIl e p

1' 1111 II C ft T P Oll il . 

T eOpe T L-lljC C KO~ nnOT HOCT L-l . Han L-l 4 L-l C Ha n OB e pxHOCTl1 MeT a nna OKL-l Cna 
C 60nbwe~ rpa H H~ HO~ CKOPOC T b ~ n p L-l BOAL-lT K 6 0ne e CL-ln b HOMY o T pa~c 

HMIO YXH OT nOBep XHOCTL-l , H 3TO H3MeH e HL-l C Te M 60n bwe , LJ CM CL-l n b Hee 
pa 3n M4alO TCA rpaHL-l4H~ e CKOpOCTL-l OKL-lC na H MeTa n n a L-l LJ e M Go n bwe 
TonU\L-lH a OK I1CH O~ nneHKL-l. n pL-l CYT CTBL-l e OKL-l Cna He oGx OA L-lMO Y4 CCTb 
VI n Pll pac -re r e K 0 3ClJ$L-l~L-l e HT a OTp a }~ eH I-1A R ( v I. J, L-lC nOn b3YA HCC«oris KO 
60nee Cn O>K HYIO $ OPMY nO T eH~ M an b Hor o Ga pb c pa I pHc .6 / . 

npL1 OTpilH<e H111-1 YXH OT CllC TCMbl "O KHCb + MeTann" PiJCCMOTPl1M 
c ny ua« " Tonc r o r-o!' L-l "T OH Kor o " 06 pa 3 1\iJ . S c riy-ra e "T onel or o" 06 
pa3 ua . KorAa ocn a 6 neH L-l e nY4Ka YX H, o npe Ae n ACMoe n a pa Me TpOM 
(l exp( - ~ d ) . n o r oruuaue ofipa aua d fionsuio e , ri p» pa cu e t e R lv )z 
MO>K HO He Y4 H T~Ba T b Han L-l 4HA O KL-l CHO ~ nne HK L-l Ha npOT H Bono nO * HO ~ 

K nY4KY YXH nOB e p XH OC TL-l MeTann a/p L-l c .6iJl I ~ - Ma KpOCKo n l1 4CCKo e 

B 

C e ~e H L-le norri oure -u-ia YXH/ . Peuraa ypaaueuue l~p eAL-lHr ep a Ani=l AB YXCTY
ncuua r or-o no r e uuaana , no nyuaea cn enyouic e aupax euae AnA Rtv z ): 

z. '.J oJ 2 2 ') 2 Q

(k , k ) (k · · k ) - . (k - k ) - l k , k ) ,2(k - k - )(k _. k- Y-.:os (2k a ) 
_ -.:.._.. . _~ _ . 1 i , _ .. 2• • J . _. , __ ..• ? . • 1 -1.. 

' J ') . •) .) 2 2 ') V v . k ) -( k ~ , l; I ) - lk, - k )- (k 
2
-k, ) - , 2(k , - k )( k 2-- k ~ )<;os(2k ,a ) 

np L-l V v OKL-lCL-lz r pR (\' ) 
I. ::! OJ 18

kk j~Hh ~ l"la ) • (k t' l - k " ) ch" (" la) _ . - __• - .1_- _ 
.) . J y(" i - kk 2) - sh - ( " 1 a ) (k K k ,, )2 ch 2 (" a )

2 1 , I 

n pL-l v r p.• oKI1 CI1 V 7. Vr p• MeT 

1 n p « v z V r p, MeT 

2 oJ 

r n e k .~__B~~..~'::~ _~: __~ »c n o naA~~U!.e!:.~__~_e.~ Tpou a ; k , \ / k z - k r p, OK . 

k I k 2 k :! . " 'k 2 k 2\ • z , . r p, M eT ' I \ r p , OK - 7- - B OnH OB~ e 4L-l Cna He ~ TpOH a 

BHYT p L-l OKL-l Cn a L-l Me r a n na , a - r o ruua aa O K L-lC HO~ nneH KI-1. 

B A aHH O~ pa 6 0T e 6 0nbWL-lHCT BO 3 KCne p L-lMeHTOB 6~n o B~nonH eHO 

C " TOnCTbll-1L-l " 0 6pa3 ~a M L-l. B Ta6n.2 n pL-lB eAe Hbl 3Ha4e HL-l A TonU\ L-lH 
OK ~ C H~X nneHOK Ha nOBepXHOCTI-1 pRAa Me TannOB, on peAe ne H H ~x no 
ClJopMy naM 18/ , 171 H 161 1-13 3KCn e p L-l M eH Ta nb H~X B enL-l~L-lH R3Kcn , 
Rreop - Te Ope TL-l 4e CKL-l paC C4L-lT aHH~ e K 0 3 ClJ$L-l~L-l eHT~ OTpa>Ke HL-l A r a3a 
YX H OT nOB epXHOCTH 4L-l CTOr O MeT anna . 

B c ny LJ a e " To HKor o" 0 6pa 3 ~a He06xoAL-l MO pcw aT b ypa BHeH L-l e Wpc
AHHr e pa AnR MH or o cTyn eH4aTor o n OT eH~L-l an a IpL-l c . 66 /. AnA pa C4e Ta 
R ( ~ f J B 3 10M c n y 4ae M~ L-l CnOnb30Banl-1 nOA xoA, p a 3BL-l1~~ B pa Go 
re . B K0 10P OM n on Y4 eH~ B~pa>K eH L-l R AnA aMn n L-l 1 YA~ O T p a ~eH H R OT 
c r yn e uu e r o r o nO ; eH~L-la~a . BB eA eM aMnnL-lTY,Qbl OTpa H< e HHR r ; 11 r 'i 
L-l npon y cx a uaa t I H I I An R no r e u uwan a , noxaaa -u-o r-o Ha p11 C. ba , 
RB n R IO~e rOC A 4a CTblO 06 U\e ro n OT eH~L-lana B I-1HT epB ane 10 , AI I pL-l c. 66/ . 
3 HaK "+" 03 Ha 4a e T, 4TO H e~Tp oH naria e r Ha rpa HL-l~y n o r e u uua n a 
c n es a , a 3HaK " _" - cn pa aa , BB eAeM TaKH< e a MnnL-lTYA Y OT pa ~ (e H L-l A 

r ~ An A nO T e H ~L-l ana, nOKa3aHHor o Ha pHc.6 r . Tor,Q a a Mnn L-l TYAY OT
p .:l H< e HL-lR r OT o6U\ e r o no r e u u wa n a IpL-l c . 661 ~10>KH O aan wc a r s 

- , 2i',O - 2 /1 
I I. I. , r :p e
 

r I
 ---- ~ . " i l-:£' '.""2(1' 91 
r1 r :! tl e 

r n e c/' L-l ( l - p ua ns uaa L-l MH I1MaA 4aCT L-l oa au , Ha 6 e r alOU\M e Y He lilTpoH
HO~ Bo n HW B HH Tu po iln e IA,S /. npL-l A ony ~ e H L-lL-l OAL-l Ha KOBOCTL-l OKL-l C
Hbl X c nOCB Hi) 06lH1X CTOPo Ha x cons r L-l L-l 3 - aa CL-lMMe TP11L-l r :) r ~ . 

n p c AnOn O>K L-l M, LJ TO L-l H T C p B a n~ IO ,AI L-l IB ,C/ , c o o TBe TcTBYIOU\L-l e 
OKL-l Cn a M. Ma n~ no c pa O He HI-1~ C AnL-l HO~ BonH~ He~TpoHa A. TaK 4TO 
n pH HX pa36 po c c H 3- 3 ~ K one6a H L-l ~ T On~ L-l H ~ AL-lCn e pCL-lA $a3~ ¢ B a H
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caM6ne Hei1TpoHoB 6YAeT 3Ha4~TenbHO Me H b w e ,,/2, ~, cnenoa a r e ns : 

HO, Ha 3T~X Y4aCTKax MOIKHO I1cnonb30BaTb "xor e oeur aoe np~6nVlIKe

HH e" AnR on ~c aH~R AB~I~ eH~R H e YiTpoHa. B TO me BpeMR ~HTepBan 

/A , BI 3Ha4~T enb HO fio.nsur e Anl1Hbl aorn-u Hef1TpOH a (d ",\ ) . ~ 113-3a 

cnY4ai1 H~ x Kon e6aH~i1 TOnll\~H~ MaTep~ana I C B R3 a HH~ x , HanpHMep , 

C Ha n~4V1 e M MaKpowepoxoBaTocTe~ 1 AVlcnep cHR ¢a 3~ 6 B enl1Ka . B 3TOM 

criy-ra e , npOBOAR y cpeAH eHvl e n o ¢a3e 0 B I1HT epBane [0 , 2,,1. non Y 4 HM 

cn enyioum e Bbl pa*eHI1R AnR K 0 3¢ciJl1 ~11eHTOB OT p a meHHR Rrv z ) H n oonyc 
K aH HR rtv z ) oons r c a 

... - j :2 
9 IT 'J d (iJ -t T u1T 1R 2

R (v z ) 11 \2 .. I I -I R] / 10/2 ·- .. 
o 2 " l-aR

1R 2 
, 'J 1 {) , 

rA C R; : r 1 1-
I 

R 
"

r ,, 1- , T 1 I t
. 
~ I - : " 

a exp ( - 2. d )j 

" T IT" '1'( \' 
! 

)  1 11 I 
- ,, "R~ R ~ 

t-1c n on b3 y n 110 / . 18/ ~ 1 171. Ghln o o n p CA C Jl C HO , 4 TO r oruu -n -a 
O K HC H O~ nJ1eHK~ H,l a n lOf·H lI 1l1c [Jo i l I{ OH ~\l' H C Ll T O PH Ot1 con s r e CO C TaBnn e T 

4 5 + 5 Po , a Hil no s c p X HO C 1 ~'1 '] J l tO t~ I1 I H1 (~ GCH-' ¢ on b 01 ·1 T o ruu 11H011 1 0 0 I., K t·1 
- " 

1 0 J+10 A. 
C u c n s o n p0 [3 Cp K~ 1 t o r o IIJ.:lK I ,1 . q I 0 Y B l.' m 1'H: I HHll' 3 H i1 4 (' H ~e K03¢¢11

l.lIH:'H T a O T pall\ C H~ 1R YXH B O L.HO n l l '.Jf1 ,' IJH 3 d I II J \ l1,l n I1 LIIH~ M () K I '1C H O ~~1 rrneu

Kll HLl n Q B epXH OCTll 11C l a n Jl ; I . ; , " I.: I 1< '11 '~1 /'''I- I'' ' ( ~ Y l1 b IUly r ~ M V1 np~14 11-' 

H a~H1 IHan p V1M cp , P Ll C C C }l H~1 Cll tl c i; I i' l li illil H;l II L:OAH O p OA HOC T >lX n n O THO

C H I B 06pa3l.( c /, Gbl1ll1 n p o [3c /, l ! HI,t 11:H·W lJl: H l l n K 03t!Ji!JI I I.\ HC H r a o t p o x e

H~ R R OT_ C Ton K ~ an lOf111Hll C B h' X "hJJ llo l . Hi] p i ll . 7 ~1 G n ~m O CI1 CH bl 3<:lB ~ 'I 

C ~ ~1 0 C T~ R OT 4 11Cna II anKlI1 ~1 IH Il ' B hl /. ,!lonb r B C T o n K C T O J111j~ 'HOi1 1 0 

~1 1 0 0 MKM C OO T B C TC TB C HHO . P,l C Ii t: l 1<():.J O (tH1 ~ 11 C H l a O T p a mC H I-1 R R YXH 
O T C~C Tt'M bl o on s r n p OB OA l1nC n 0 H( 'Kl) r l ~ pe HT H ()M n p I1 G nl1 * e H~11 n o p c

K YP P(~H1 H b I M CO OT HOWC H l l RI1 np L1 ~ C n () J1b 3 0 B il HI-1~ Bbl pa>K e HI1 ~1 /1 01 ~ I l l/ 
Ann K 03¢¢~1.l I1 CH 10 B o TpLn"C:H~ f1 ~1 rl plJn y c KaH~ R OAHO i1 ooris r »: 

R R I R '1' '' l-R H IT 
II 11- 1 1 11- 1 ( 1 II - l ' II '1'1 T Il - I · 11 - H 1R II _. j ) · /1 2/ 

Ha~nY4w e e c o r n a c u e MC ll\A Y 3 K C ne p "1l1C H T a n b H bl11 11 A JHHbl/1~1 L1 ;::a c

4eTOM n ony4 eHo B cnY4 J C a nIOM H H I-1 C B ~X K OHA C H caTo pH ~X ~O J1 b r A n R 

TOnll\I-1Hbl OK~1CHO~1 nn eHKl1 If 5 + 5 A; B c ny-rae antOf1~IHl1e B b l X 1 00 /1 KM 

oons r AnR TOJlllll1Hbl OK~lcHo~-nncHKII 110+10 A, 4TO C OBn aAa CT C03 Ha

4eH~RMH r o ruuuuu c no a Al :,0 :J, onpeAenCHHbIMI" 113 11 3 M c pe H 1 1 ~ H a OA H O ~1 

$onbre. 

2. OnI1CbIBaeM~f1 cnoc06 H3M ep eH~R HHTcrpanbHoro K03~¢~~~e H Ta 

OTpa~eHHR YXH 6~n ~cnonb30BaH AnR onpeAeneH~R rpaH~4H0f1 C K O p OC TH 

HaMOpa>Kl1BaeMOro Ha MeTannl-14ecKyKl nOBepXHOCTb T Rll\ e n Or O nbj:1a . P a 

Hee HaMopa~~BaHHe O"OOCYll\CCTBnRnocb B 3Kcncp~M C HTax n o 113y4 e

HH~ BpeMeH~ xpaHeH~; YXH B 3aMKHYT~X nOBywKax 16- 19 /1-1 npl1B enO 
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P H C . 7 . 3 cllJ l1C l l ~lO C T b K 03 CPQ IltU'l t 'llT 3 Pllc . 8. 33H I IC II ~f()CT h K 03C!Ic!Jl1U Hen 

O T p a iKC IIl l H YXlI O T' 4H CJl a a n lO:-1I1  'ra OT p a )KCH l lH YXIJ OT 4 ll CJW 

Il H l' B b IX J 0 ~l K t ·1 xo u rt c u c a-r opm,ix ;) Jl ~)HllIl H e Fl b I X 100 ~l K ~ 1 rporn .i- ll . 

zPom·.! ' II. Cn.nouin a n K p HUi1 H - p a c -: Cn nOUJIlil H K P l W 3 H - p a c vre r TI PI1 

4 C T n r . n. T O!1 111 1l Il e O K I·1C H Oi i n Jl C H K l1 'ro n ura u e OK H CH Oii ll !le ll K H a = 

a = 4 5 A C H C n OJl h :,O fl il ll l1 e l-l H:J O  = 110 R. rIynK Tl lp 1l3 H KP IW ilH 

6 pa;t; e H lIOH C HCT C~ l bl nO T eH fJ l1 i1J10 lJ . ,cUIB H Jl JlIDC l' p aIl l l H n O K il:~Lm a CT 

pC 3 y n b T 3 T pa C~ C T il n p H ;l =12 5 X. 

K npOT~BOpe4~B~M pe3ynbTaTaM. nOCKOnbK Y BO B C eX 3T~X 3K Cn e p~


MCHTax He npOBOA~nOCb ~3MepeH~~ rpaH~4HO~ CKO POC T ~ HaMopo~e f~H O


ro TR~enoro nbAa, B ~enRx YCTpaHeH~R np OT ~ B op e4~~ 6~no B~ CKa 3a


HO npeAnon o~e H ~ e 19 : 4 T O OTCYTCTB~e 30¢ e KTa H aM opa~~B aH~ R H a
 

B p eMR x p aH eH~R YXH , nO-B~A~MOMY, CBR3aH O C T eM, 4 TO H aMop o~ eHH~~
 

c n o u D " O ~M eeT H~ 3KYIO rpaH~4HY1) 3Hepr ~ 1O v13-3a cB o e H "puxn o c r u'".
 
B Aa-HHOM 3Kc nep~MeHTe c noii r nxe.nor o ns n a / 9 9 , 5 ~', 0 ,)0 / Ton

ll\~HOi1 . 5000 A H aMopa~~BanCR Ha an1OM ~Hl1eB YIO KOHA eH C a T OPHY IO ¢ o nb

ry, oxna~j:1 a e M Y IO ~~AK~M a30TOM. leMnepaTyp a n OAnO~KI1 KO H T pon ~ 

o oaa nac s A I1¢¢ ep eHl.l~anbHbl/1~ r e paona pa-in . r pa A ~e H T r e-mcpa r you 

Me ~A Y ~ eH T pOM H Kp aRM~ nOAnomKH COCT a B nRn 7 K. n p eAB a p V1 T enbH~e 

V13Mep e H HR K03¢¢ Vl ~ ~ e H T a OTpa~eH~R YXH OT anIOM V1 H ~e BO~ ¢ o nbrVl npVl 

KOMHil TH OG T CMn cp aType Vl T eMn epaType ~VlA K o r o a 3 0T a n OKa 3 anVl C T04

HOCTblO 1% OTCY TCTB~e V1 3M e H e H ~ Yi B B e n~4 HH e K03¢¢~ ~~c H Ta OT p a ~ e -

HVlR. 

~3Mepe HH~Yi K03$¢ Vl ~ V1e H T O T pa * e H ~ R Y X H OT HaMo p om CHH or o cnOR

° OK a 3 a n CR 0, 9 4.::.° , 0 2 . 4 T O , c orna c u o r e o p e r w-r e c xo si K PV1BOf1
 

p~c.5, C OO TB CTC T B Y C T Ha n H4HIO B T po i1 H ~ K e oG pa 3 ~ a C r p a H H 4 H0 f1 CKO


POCTb lO 4 , 8 5.::.0 , 15 f1 / r:. ( TC'Op l' T~4 e C Ko e 3 Hc1 4 e H He v D,P = 5,30 I.dc).
 

O 2 

r p
 
nOCKonbKY ~p \ p . n onY 4 eHH~ ~ 3 Kc n epHM eHT anbH~G p C3ynbTaT MomHO
 

~HTepnpeT~pOB aTb Ta K , 4 TO B A a H HO M 3 K cne p ~ MC H T e HaMopom eHH~i1
 

cno~ 0 " ° ~M e e T c r p y k r y py C nnOTHOCTblO II ( 0 ,8;~ ! O.05) p .
 
- T eap 
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R P II C . 9 . 3 a fll1.c ,-n-IOCT b K 0 3 qxpHl.\HCIl Ta
1.0 

OTp a lKCII H fl R OT T OJI~H llhI H3 1lhlJICII 

lI oro CJI OH MCA I1 a / A/ . C IIJIOWHil H 

Cu K p HB a H - p a Cq C T no (jJo p H yn il N /7/ 
_ E__ 

11 / 10/ npl1 I1Cn OJI b 300 a llHI1 y K C1 3 a H

1I0 I' D O H;~3 nO T C Hl.\l1 a JI il / T OJ1ll\llIl 1J 

OK HCHOii nJI C II KlI A1 2 0 3 = 4 5 A/ . 
AI 2 0 3 Al -A1 02 3 

Q4 

200 400 

3 . Ka K cne A y e T Vi3 p Vic . 5 , T04HOCT b o npe A e n e HI1A v 06 p a 3 11 ar p 
YMe Hbwae TCR npVi n p M6 n HlKC Hl1H 06 p a 3ua K Md K CHManbHo A 3He p ' l1l1vr p 
cn e K T p a He~ TpOHOO 0 Ka Hane Y XH . 3 TY TPYA HOCTb MOlKHO 060~ T I1 , e c

n il n p« I1c c n CA OCa HI1RX Vic nonb 30sa T b " To HK He" 06pa 3 11bl , To n U\I1Hd 

K010PblX a :; >. 1 ;'\ - t~ n l 1 Ha aoru-u YX H / , nOC Kon bKY Oenl14MHa K0 3 ¢ 

l.\l1e HT a OT Pd lKCHI1R 4 dC Tl111hl n O T CIill l1eJ JJb l-lbl11 6 a Pb CP OM on penen a e r c a 

Ka K S e nl1 4 l1HOH no r e au a a n a , Tu K 11 11l11 P l1lt Ol"1 6aP bC PCl ' I O/ Ha P I1C . 9 nou 
o eAeH~ 3K C ne p l1Me HTanbH~e p C3ynb TCll N 3 ilSHCl1MO CTl1 K03 $ QJ H4I1 CH T eJ 

OT palKeH I1R R O T TOJTU\MHbl 0 1 Pi llK i TIOJJ\C, IJ Cn OR ~ICAI1 ( V • -: v C )y ~ H - r p II • 
Cno a Me AVi Ha n bln nn l1C b IIi] nO/~ flO lK K Y 113 ,1 JlIOMI1HI1CB 0 i1 K OHAc Hc a T o P H~H 

10 MKM ooru. r n . B CO, IlCl CI111 C l (,'O p C I l1'leC I0 1M p a CQC TOM B CnW-H1 HeJ I~ 

y oen l1l-ll1Bae T C R C PO C TOM a 11 np l1 TOJIU\11HC H.:J £1 bln L' HHCl' O c n o n - , 8 0 0 A 
B n peneriax T04HOC Tll + 1 ~~ coununaet ( B l ' 1ll 14 11 H ( )\~1 K0 3 <!J QJ I111 I1CHTa 

OT p a lKe HI1R Y XH o r 1 o ne r o~ MCI1t1Clfl n nac 1 1,Hbl . ~3 3K CnCp l1MCHT a n s HblX 

A a HHblX MOlKHO T aK >:W cn cna r s OI.Io og o l OM, Ln o B ~H T CpO il J1e T o nU\ I1H 

c n o n 11e Al1 5 0 "" 2 00 A 113 MCHCIH1C II , P,lIJ HOC Ol!JI1G Ke 11 3M E PCH I1 ~ , A OCTl1 

, a CT Ol npl1 M3MC HC Hl111 r o ruuuuu c n o s H.1 1 0 1\. 

BblB OAbl 

1 . Pa a pa fio r a a Me T OA 11 3M epe Hl1 fl I1ln e , pa n bHO,O Ko3¢$I1U~1 C tn a o r 

p a lKe HMR , a 3 a YX H OT nOB e p x HocT e ~ l B e pA~ X Te n . n pe AnO~ CHa n p OCTa R 

$ o p My n a, B ~ pa~a~U\a R H HTe ,pan b H~~ KO~¢¢I111 I1 C HT oT pa~e HM R Y X H HC

cneA ye M ~M 0 6pa 3 11o M 4 e p e 3 3 K C n C p I1M CH T an b H~e CKO POCT I1 C4 C Ta A e 

Te K Topa np l1 Ha nl1Lil111 H o Tcy r c TB l111 B Ka Ha ne Y XH C Hn b HO, O n o , no

T I1TenR I n On M3T l1n e Ha / . 

2. ~3 au anaaa pe ayns r a roa 113MepeHI1~ I1ln e ,panbH~X K03$<!'II 

4 l1e H TOB OT p alKe HI1R YX H n pVi A OyX pa cnono~e H MR X A eT e KT o p a I no OCI1 

Ka Ha na VI n e pn e HA I1Ky n A p Ho oe M/ n OKa 3 a HO Ha JT l14He B 3 KC n Cp I1MCH 

T a n b HO~ YC T a HOB K e He OAH o pOA Hor o 11 HCl130TpOn HO,O n OT OKa YX H . 

3K Cnepl1Me HTan b HO on pCAenCH~ no pa Me Tp~ , On I1 C ~Ba l()~ ~ e HCI130 T pOn 

HOC T b M He OA Ho p OA HOCT b n O TOKa YX H B y C T aH OBK e . 
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3 . n p OElCA CH bl 113Hl.: !lI ' I Ii H I 1II I I .' rpil l l b llbIX KO::ltP$ l1l1l1eH T OB O T Pil lKCH ViA 

r a aa YX H 0 1 OCU\C C. I B , ~I M <: r) II I I I X Il ll ll ll l!H1T CI1bHy lO An i-1H Y p a CCC RH ViR It ci1 T 

oo aos lanl()l a~ 1t 11 ~ , ~Iil l 111 11'1, '.11 1111 " 4 . 1I11HK, TC$JlOH. MOJ;H16AC H , Hep l'<a-

O(" OU\ClA c r,111b / 11 U l l ll lI \ol ; I ' JlbIt YI{) I H 11<J H , 0 i1 H a /~11 11/ . 

4 . 113 3 K Cn l.:!l IH,\l: I I I ,1JIL ' \I IX 3Hil4C Hl111 K034J(~1111 11 eH T a o r PCllllC HI1R Y XH 

(Y I MCTcJ IlnO lJ . H'-I I IIJIH · I , >' I IO.. I 1< 0 T O Pbl)( 06PeJ 3 Yl0T CA Of<ViCn bl C 60 Jll , I : Je l~1 

,paH Vi4H O ~1 CI<O p IJl , I 1> 10 , q C~1 Y 11(; T<l Jl Jl i'l. C T 04HO CTb~ 5+10 Aon p c 

n en e ua ro rnu uur: " I( I1CI II,I;< nncuox . 

5 . MC1 0 A OM M3MC p e Hl1M HH T c ,pClnbHO,O K03$$H IlVi e HTa OTpa lKe HI1R 

YX H on p l.: ~e n C l fO, 4 TU n nO T HOCT b c n OR Ha Mopo*e HHO, O T AlKe n o , o Ilb A eJ 

T on U\ Vi H o~ 5 0 0 0 ~ COCT a o n Re T IO , 83+0 ,05/rTe ' - op 

6 . n OKCl3 aH u , 4T O npl1 I1CnOnb30S ilHl1l1 06pa 3110 B, Tu n U\I1Hil K O TOP~ X 

MC Hbwe A Il ~ H ~ B onH~ Y XH, MOlKHO MCTOAOH Vi3MepeHl1 R ~HT e ,pilnbH O, U 

K0 3 etxt> 11I1 ViCH T a O T p a lKCH;1R r a aa Y XH nonyu a Tb A aH HblC 0 Ton U\ViHe 06 
p a 3110 0 /~ IlI1 I1X nno THo cT~1 C ,paHH4Hb~H C KO POC TAMH , 6 0 n b w HMM 

~, aKc ~ '~ a Ilb H o ~ CIW P OCH 1 YX H B I<ClHanc . 113 3 K c n e p l1Mc HT a n b Hbix A a HHbi x 

3 a 0 l1C l1MOCT H U O T T onU\ H H~ Ha n~nCHHO, O t IlOR Me A H y CT d HoB n CHo, 4 T O 

o HHT e p o a n e TonU\ l1li c n OR Me A H 50 ~200 ~ 11 3M eH e H l1C R . p a o Hoe o WHGl<e 

H 3 M ep eHI1~, AO CTl1, il eT CA npl1 H3MeHeHI1 l1 T onU\I1 H ~ c n OR Ha 10 X. 

B 3aKn~4eH Vi e d O TO P~ n p H 3 H a T cnb H~ B . K . H ' HeJ TOB I14 Y 3Cl nonC 3H~C , 

A enOBue 06cYlKA eHHA , B .6 . AY4VillY , A.B .PYCeJKOOY, O . M .[ Tpcn KoB o~ , 

~ . r .We JTK OOO~ 3a n OMOU\b npH npOB CAeHl111 3K Cn e p I1Me H l OB . 
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