
KH:~-rra: «IlpnMeHeHHe ynbTpaaKycTHKH K 
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BJlH5HIIHl YJlhTPA3-BYKA HA MAfHHTH blL 
CHO rlCTBA c.llE PPOMArH El lH\OB 

HO. WW CT<l'flH!\'CJUI(' \H'X :HliP!tehlH' lli! H p H,;<t-

h)\;! !HI (\1t:JifJ()~Hll'Ht'THK, f1bl.3h1lHif01' 1\\'t'l• \ ta :itl'l · 

H3MPHCHH» ern Mnnnu'Hh!X cnol\crn I 1 C .lpv; 'd\ 
H:JH0<:THO. tfl'O H0/1 JH•JicrrHW M Mnnnrrnon1 no.·1n I!:'.>F' 

yr1pynrc · caofrcrea <pc·p poz.tiH'Hti'IP\a , 
.. . [7], . ' 

C 31'11M t'CT~t.l'HCHllO Hu:i;HJK <tt< r fJO!HitJC, l{(ll' ll, t!J;.Ho: 
\ l elrHhlt: }!ICX<!HI1'l CCt\lft' Hilt! [HO!\ CH!! fl Ha CHO fh"l n;l 

blX MCT<'liiL."tOH. 
ouhtllt. H. r . c. 1\p!HIIH!.KOM 171 nl:d/1 p:J•TM\)1 r•fn !YJ· 

lfl>l UlHJ[Jf~U.lli:[ !H! t.H:'.\i'lHOCTI)IH{!:(I·!IO. r E. ro. IL\}if · 
B<~yxoM [81 '.1HcncprrMcHT<J:rt, IW Hcc; rr:tnHn:rrlt:t> · l\.wnnHt' 

)'i\N ~~a ~:.~ilHPt'Fr GapgrayJl'!Jd, Tlfl11'1CM o6napyih< '!;u. '11'\1 

UHH Hlll<t\'lH lCIHPIIW IH!f!llHHlOT CSl npn fiO:IC! ' li!Dhl\ \ 

\ lDhPll!O. 0TCJOJJ.<I ll,MH Obl.l Cll.C.'i:J H Hh!I.\OJT (I p:lCUW· 

I<put:Ta.n.rupwctwH cTpy~<Typ.b: nwht.:J!H 
I". Ul ~Hl.Lt . u Y. 9t'H'P [9} ntmnemt ncc,;teJtoBa lme n:tlHl· 

·. asuytGJ Ha ~ra:ruwrHhl t' cuotkT!:I<J !lHKc.JHt na ac't'<nwtc· 
HTOMtrrpn tl <!Je:pporp <HIJ<\ Om1 n:J qa.an xo11 :U' tWTIJcH· 

H llC'l '/lrt J'HC'J'Cf'l' ;~llca O:lTl)'IIHC'MOfO o6pa3 t!H npn 

Tt'i\Int'pllTYP<'. !lC(\\CJt(\V {lnlHI . '!JO !IJ'i1 

HlHt JtCUC'l'UCHilH H K[llHHlH HJlC~KJI)''Il' 06bFH10f'(), a li('Ltlt 
· C<l CTI:lllOllHTCH yt~<e flf)H TOM :iKt:~ l!t\MilnH\l ll;'jiHOC'Tii tl. d 

JlonommTCllhHhle WL\1epcnml Marmrntb!M npM0\1 ocra· 
Mflr!Hlltf!l!l!OCTH B.il.O.ill• rrHl~G.lCBOH T fiYPbl, HOt..'lt' ec tHl · 

H llOCJ!t~.ltYlOJJtL'rO 03H}''!tHlHI H ott::YTClBliH M3T· 
1!0,'1 5! , !!()RMHlJl H, •lTO ()(T<!TO'U!:l}l H(lMH!Hl ftt \ 'HHOCTb 

CTCH 11 ny<!HtJ<:TlJX ncpC NH'Hl!(H~O :; 1}~' 1\0FH.H'O . .JW BJH'l!lUI 

.O!MI c;~e.rti1 U llbHJOJl 0 rOM, '!To BJT11 HHI10 HH HJ01;:Hl'IIJH· 

\:it 



• 

!lll~l<lrll{\Jl QIII!OC'ttt o(}p83t(ll Ol\11;'1t;Hlt!CT 

itn u:reH*'l e. 
l3i!:tt.Mn fg)erO>rTNibHhte n >IIH\?!}tCHhlC Htc.rtc;t<ilHiffH$1 IJh: , 

H 3 rrt;pa t0;ll:p1Kill JJ CBOdl \ICTOJlJ!KC . M()t;l{;HT, C03J(alOilWi'1. 

HiHU ll~HAH .'l. HV IitlTCfi.YlO l i \O'HCliOCTb. rlJW tlS-\ I ~pC!liHlX 
'lt1ClUlX M<Jt!IHTOMt'"l'pUX 06ptl:>{'ll / lf)JI)l\CH pHC1!Cw1,tlf<l'f ;\Cfi I} ()",. 

!iO!~HOM >·Plf'fiH lH0\1 no;w HJ'!)'U.UH!, :i :tl paooTC llJMt!!t tl ll · ::11 1, 

OH HOMt'lll,OJ.'ll'H \l!l!HHi K()!fiiO'.l U ncrrrpc Kar}'UHO!, 1I!l,YI'HM lit 

JUt.'l Jl.t!..tl i?KO 3H l't' li p e llC?ll>l H CUM .!H!Mh'H:i! tiHOptl'tOj!O,\l. 
~f),pyrllX l !('t','H' ·' lOlltll! H fi ll)lllfllniH Y•ThTI):l:l fl}'i\tl IHI M11r!l i!: 

CHOfitniH Ht' lllCCT ti, HiiCK()/Thl\0 !Hl\t HSBCCTHO. Q!lVO;HlKOH <H' 

flhl~ln. I1pJtBl'JteHPhlx -~;e e<JsepwcHno HCJtocnrrotJuo Jl-<'!~ o6 l•>H·· 
- Hllfl fVHHI!IIU1 y;thT[iiUH)'i\iJ 113 M31'HJ!HilsW Cl\(Jlkin<l H}ii" 

fl03TOM}' tlj)C}tCHln.:mcT HHH~fll'C ·asy<:Hib BJ!HHll!iC YJlhTfl n::w 
HJ IWTJJH) r HcTcpt::3H.:a n pH JHl3ilt.tx TC'1<mcp.:rryp;u{, ua '! <' i • 
:iiqJtjlt•l{')'ht , iftl C~!t'UlCH!!t' 180 H 90" rjHllll!Jt ME'/l<llY • 

B H3CTI)l!Ul!!fl !lHOOT<' ~006l!)Jlt;:TC!l () 
Hll!l H:lUnl!JIH y.%Tp:t3liYKU H H. tlCT/HO -t~crepCSHCtl .. UlJKC,;f< •Jc: 

oCipa:ma 11 c.n~ 6biS ~1nrtl.llnt hL\ noJmX npu pa3;1HIJ.IH'>iX :r: 

:YtliHIOliiOl U M<.'Hl/.t.UI{ <I HJM~C;llll) 
rJ :> M~'P ('JtllH - xo;w !15~tarH:l'ltiH!OC'ftj n(Jpn:ma J1jlll H3Mc ;, · 

MHr!HlTHUt"O i10.H1 rqHJUOilll.'fOCI • HJ H~'Pflil{<l ,f!h f l()M JCTJTH'I( ( 
\li.tffiJ\TOMt-lpe (pnc. J) Ul!:lY:t il hiJO .11 MCTOll0\1 iiHTOMilHI 'I( '• 
3HJHlCH lW l(lOn111 . l CHf\Y C !10\!0ltth!O lHt.'ll-lll;'l[)INCCKOH t\' ·< 
HilMC]HA 1/J 

Ofi];~ncu .'J- .. ttH.'lHI! iL,Jm•wt~<Hfl 
HHI\C.'Hl Jl!HIMCT!JOM 2,5 lJ ;t,;1Hil0Jt 67 ,itJt-Hf)Jin<ttnHIJlCH H ;,· 

2 JVWIWH 700, J.l,l!HMCTPOM 2,5 ,ll;lt, 1< KOHHY h· 
110 na liH ll!i El'i!V!HA!i BH6p <n op f . BH6!JaTOJl npc;rrr .:" 

llll.Kt'.lCS)' IO Tpy6y Jl/llWOii ,109, BH (! l!lH!il\l 

!) ;lt.,l/ CO CH'lif\<l\11 \ T\UlllliUOii 0,3 JUt. 

BtH)p:nop t:cn6yii\;Ul.'!.:n K<HYWIW Ji /\~, rniclOUtefi 280 OH r · 
no r<m·opoii npo xo;1n.·1 m·rw\H'UH!Jit TOK aMn .:nny;wli 3 a H •r;:-, 
·mfj 11)250 •' !\ ['!onJ>ibhY ilUCTOHIH]{)(' flO}\\HIIH!Ffi!(HlHHl' 1!.'1 

parop H(' :la !cra;ILil'\:J l l\h·t,, U:l ;HHW.t y.thTp <1:1BYK03 h iC KCJ.'Il'{l ,, 

\ ;lHOt'H IFJi"t ' !il \?1()1h! 20500 ,'/( . 
- 06p:1 'Wtl .'.i <.·· 'l("!h!O 4 11• :\H' I .. i.li! .' i t'H !\ }!b!ll (l [)OBCKOM toe~·-' 
' l l(l f taHa .<J\} Bo:l\ IUA(llfi<'ll • C!il!Milfh IIC'l','!!\ 

HU<.'!Y!\liX. '! :l h il fl[l il !ii UI\1 ) :\ T('M!'H!ptnyp;i '\. 

~J i r .. -. t l ! ~~ tt T ti! f ~ ,, :- 1 IiJ'l! 

l{ (lh 

/LHJ \'H(''f('Mbl t i < 

iHI H i.i UO()taJ(•Ji 'f <l li > 
,: r p ~llttl •po ·.; ; J I ilj ll i!.l 'i \\tl\' :10\l, rilK r! flTI\.~ <I't('IHlC 3l' [lH tL'l <l a c· ' 
'- 1\ ~n:o ru 'i" ' ' l'" ' ' ;l, l l; •il IW'-l ' ' il lt'fllln'<l l.l " :n)lill(\' ~taf"i\IIT t •'''• 

lL' 

or (ptrr~lGl MC pot 
tt\'B(:t tlfrl,' tl,i! LHOtTH 

·rolteirirH acr)l( ait~>ua Bhl:lil 1Wl11 ::PlHTr;u,. 
npr1 r]Hl1lYHpORit{\ no lWMfli'lllll!i't(HO('TJl, 

t'j)(lil)lltpnHtl'!HaH 1\HTYillXfl. 

YJr 

If 

fl{' . J. lipHHi\l1lH1Jo1l•li JiJ txeMa )'C f:lll()UliU: f- Mil.fllll rQ( lfHH< · 
WWHHMH uaUpu1op; 2- nupe.;(lll0Htnlr creplK<\ml,; 3-n6p;ucr; 
4-nc<n~ ; S~·Jli •IO < l jlOI.ltt(Hfi rocy;~; /(• ···no;u!y~Ji,V:iuH;ml l< lnyuHw; 
/(S li /{~ -- l>i!T.)'tlll(lt MJ l'llli10Mt~TJH1; ff ... ~ CLH ll'l t:•'Klttf llUAU<.' C: 

JJ OC!lt' 111lt'JI I•; •f•-··lpOT<.'Kit\tt:pil; Ji -- · MO!Ojl ;!•Or\lhdM•: )!:,: ; 
Y,''j/ '. ·)'Jihli>IUI>YHOnoil rcntpaTH!l 

y•Hnt>w;L'I('ll npu nu6o· 

tOCT~lHJ!lHlillt~Ht \13rt!ll'tHtlfO f1 0.'1$!. 3t' 'cVI il 1\ 
X ilflJlH31Htlbl X !fCUC[r l\ {)~Hl ('llt f1Jl(Hl1L' td\'i. , H0/10 1 ilJHOC., IOi\ · 

K<rry : UC'1( t>'HI!'li\ITO ,\H:l pil . 1\oi!tpO.![, "::>i ult 1\ U\IH\'H

H l!pOaP;ur.·!eH n·>:l!LTtnypnht ~ ~ M(' t o~tu\ 1 I! Oj. 
ann;l' 1 1 3 ~ie!H' Htrc TOt\ a n n:nHlrliii'HHlatuHrv l\ 1\<'i ill rq•l! 

l!Cf! UqW.CCti\! IH.'!Otb lljhl!JUJIOI.llll \1 01 t>T ,',IO(i!!'it i'i'(H.'! ,'i\0\1, 

BH3ya .- lhflofi t: L\?\~ 1\ {) - t nt,MOHlhtU .\f:! r ;j:~;t HuH \'d HjH51" 1lP. ~ 

1\:L!Z. Wfl V !. (·\lf\() fl ' pH.;~.!d!i!HqH~~:J · ;\ ~~ '. i' l\1 \!~' 

IO!!t•.> ii ; !<• li\' l>l :P.!il.lll l \' · 

.tl ~Hl 'f t. ' :'<f ua:qilf't!!PlftB(!, ~h.·H B nu~-~"~ 1:2 . .'/J.-I< ' l t; i }. >t. i Ui\' ,t :, if ( h~- ;L 
1! ~ -~\ I V j d. )!i d,fi ll p!! ( 'L\~ \ lht' r !l'·L_ lH !' ll \'\ l' ! ~ C'J:i •-'d "-'~ ~- i ·_: H UL'f d 

lU !: fla} ll l K \iH fi t i!\ ;_t \I CtJt.1 B {!~ll.~ ~ .:L !\.:'H .;<I Ch!Jp~F· l hJ-0 ',! qup!'t' j ; ; 

1!ll U !! i.Ucpt ! tHH\ C f h.: l~iiV\H :~ J H\ ' (H ~ l~'c 

:,t . 



:a• ,-., 

).-i y 
;:. ~

 
i:: ~~

 
M

 U
 

d 
"L

 
..... 

~
 

.:::; 
,..,..., 

•""'• 
., 

~~·~ 2 
"ttf~

· =
 ;: 

"' 
=-;:::" 

..::::: 
~
'
 

V
~
 

...... , 
.,.,<

 

-
'>

 

'
/
 

-
'" 

v.,-' 
~-: 

0 
:::-

~
' 

"'--

" : 

;; 

::;' 

-·~
 

,, 

-~-~~ 

n 



• 

3UlJHCH\lOCHo 
Kj)Jill<l1! U H)Y !(K 

no .=.t .. tc i1 ClHHt \ t 

!1li'IIUJX 

PH-(', J fHL'Hh'~- t! TCI '\ 

.H.:fh: IH!l{ C; IldlC> HtH.:U i ltd iK\' >;Hp<ll<Ttfl, 1HO H 
\ O,t \lilrltlrl<JC1 piihil!l:i f(o. tH'!C('llit'fWb:v jlilC\0/i\)(t'liHfl, 0 1fCIL 

\i (!, \'.' if','lY(' 'r (H ![(•,· i'll ::;1 ·:•wr torn, 'l l'U TC\til<..' pi! n I' !WH :3UBW 
\ IOCfh \ldrlfi\TOCT jHI!<!liiH ; r;)H(J / l,.:IH !IO.'H,'ll fli h ' hltlll'HIH!. T!Jfit:l t• 

!i jll! .l:l/l:!lPit>\l 'ln i''il'!Hil! 

!IOClj)l!i\UHII l!ih ' hllllt' lill}l, 

i\ fh ' f \ ' !;t'P<.'lllf!H" !TI B 

1\ 3BYI\Ol'l0My J{a~,lemno, 

•Re tre ~to»<er ou:r-t. 
JWT(lMY RfO C/Karne B HHKt;J!C Ut' Bhl3hlfitlC'f HOJ,lOpota 

B nanpa!MC:lHHI, nepneHJJ,HI\YJIJ!fHWM C:/l<tlTHlO, 
.ltt-mt>tnHt 1li1M.llrHHllCHIJOCTU. ,. 
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