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Pado-ra :eunomtes B opJteBa TpYJlonoro Hpaca()ro StiaJiemi 
~Hsmto-3neJ!reTH'Ileoitou mic'rll'l'JTe , r. OdmnicH. 

RayqnuR pJRoBo~HTen&: UayYcenaq E.C.,HaH.u.HJtaT ~HSHKo-
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O~znliaJit,HHe onno~e~T_H_: 

ROBaBCB E.E.,~DKTop TCXHH'IlCCKHX HayK,npO~eccop 

Rollo'Ilton JJ~ll.,xan.ltrut!l-'1' ipiSHito-uaTeuaTHqecRnx 
HayK .. 

Be~~ee aayqso-Hccne~ona'l'enDCRDC yqpe~;l(eHne: 

lioa!tOBCKKiit opJtena TpYJlOBoro Rpacnoro 3naueHII 
lhuseitepno - Ou:?a4ecrmB HI1Cft'l'J'l' 
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llayqemte DO;llp06HUX xapaKTOpHCTIIH llTOlJHllROl'O R6KTPP1moro 

Hanyqemtn ua !ron cor we _uumene£!, crou(lap;llupyeu!DC Bf~pnaeanuuH 

· qacTanauu, mmneton Haoyll{aon aa;nattett, npo~UntTDllaBiiolt. npaHTJt-
. ... ! f'. ' 

· IJOCHUMU DOTpeCiHOCTfl!JII pa8Bl1THfi TOX. 06JI80TOit ll8YH:II K TeXmiKH, 

r;lle nmpmta Itonom.ayroorcn uoanaiipyrottno nanyqeumt u r]le :aonpo

ou Ball(HTU OT pa;nualQ.tOIIHl!X HBJIYti6lntU flBJIHIOTOH B8ZllOlt COOTa:a- · 

Hall tJaoT:oro :acero I~mmneRca ·np~6neu, Tpedyrommi: pemamm ( aa

llliiTa yCICOpHT6JI61l aapfllitORHUX lfaOTl!ltt ICOCMWlBOltaft pa]tltllUUOU-

. nan aall(ItTa [I]n T.n.). 

Ilpu paocuoTpmmH npodJtelltt naal!Mo;nettoTBitH sapm:teauux tJao

Tnu C B6!l{60Tli0!J 11al1d01Il>Wall OJIOliU!OOTl> OOOTOllT B YliBTO BTOpnq

RWC Uei1TpOIIHOI'O H raM!Aa mmytieiUHt,. B08HURaFJI]\l1X Il HP,epuitx 

peO.UU!tfiJC D l!UIUOIII!X 11 KOHOTPYHUUilX yoltopil~enort, B l.!aTep~aJie 

8Ullt11Thl OT nopBittl!IL!X aapf!iltO!iHUx t.!ElOTUUt D CiltdiJOI'Utteol\Oil Ttta

m~:.., rionyttaeMUe odUtULO [ 2 ,3] peayJtJ.TUTii puotte!COB lHtJiti;ta :BTO

p~!IIHUX tHlllTpoaon .B oyuuapnyro .u.oey aa aauntT011 OT nopnntJHUX 

IIPOTOEOB 11 O( -tiUOTliU C Sitepi'lHtlJH :a Oc51laOT~I 10 - 50 l.l SD 

HOCHT. ripn6Jll1l'!Oilli~U XaPaitTBP• T8It ltfllt OOI!OE!:maioTCrt [ 2] ita. tte- . 

CiOJil>IUO!.l ttUCJie OTp!JBOT.!tlLtx. aitdtteplt!A6HTaJ!E>ll!lX .t~ati!lblX i!Jil! Ua OcJ-,, . 

GlltX Teoperrntteclmx npe;nnonomelllHIX ·o xapeutTeps a.u.epuux nponeo-. 

con B aToll o6nacTu ettept•ntt. Jtmt doJree TMHOi'O ne ytte'Ni a-1)

ibewra oT JJTopwmoro ·na.uyitol:tltF. ·uyXtad ::~HaTF> efto sitepreTtttHlc

Ime, yrJIOBl!B XapUI\T6pttr.Tl!ln1 H a6COJI!O'l'lil1e D6n1111Uiill BllXu.U.O.J 

H3 patiJU!IiHI:iX DGll(CCTB, .dX0l'.fll!il1:: :il ClJC~UII MaT6t~t:aJta 1 oeinyoae

!101'0 nepB!~4H~1!ll lltCT!•t~aMtt [3,t~J • 
BaitliOCTl> llOJIYll'HllHt II'JP,poCS:UJX DiWIIC!J:iUOJITaJ!:OH~ .u.ammx 

o JHJJI!1X lll'OplttJJtoru uertTpo:u:oro lia,m·qemu:t na 1mcisna;1 n Ron-
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o~pymm~ y,:acopn~131tOil JJQicaaana, uanpu14ep, ~ pal1oTe [ 5] , r~e 
yqe~ pea1f!>Hf:lX xapan~epuo~nu nellTpoanux noneU npu onTHManll

nou PBlitU41:l pai10T~ YOUOPII!l!BJiij Y-!2D-! IIOSllOJHUI. OlmBU'l!:O npoeRT

HYD ~OJIWJUIY t1eTOiH!OU BaQU~U •ta ~00-I4Q ou 'f oonpaTIU'll oyu-. 

uy pacxo;tton aa OTpom:em;oTno ua· ... 500 !l'uo. uapoR. 

EdJII>maw qao~ll npone~enuux pal!ee uoone~onanutt xapanTBPtlo

Tim DTOJiillJUUX HBI!TPOHOB US TOJJOTUX: MU!JIBU6it IIUUOJlll6118 Ua npo

TOUIU.O:: nytmax. HauefoJJea no;ttpoiJUlla iumepemm atloomoTuux Htt

!l'erpan:&llhlX BIIXo;tton ueUTpouo:s o~onauu n paooTe [6] npn auep-
" rnnx cJou6ap.ztltPYIOil\U.X: npoTouo:a IB u 32 MaB. ] ~pyrux padoTax 

(7; 8] U3MOPHJ!UOL 11IIT6I'PUJII>Hlle. :llUX~;ttll US OTl.(OJI:OUUX DOll\BOTB 

· (Be , Cu ; li1 ) • 

fiepnue one~BlllHl od Yl'JlOBLIX paonpe;ttenemmx n OltaHim · 

onel~Tp01l :ilTopntlltux Hetlrpolton Ha TOJIOT!ix tntmeHotl CJWHt J10»Y-: 

ttmm ~ paeioTe [9] o I!OIJOtnlliD noporv~ttt ltltfi~maropo:!J t-t ;nanam1 

.mimi> ltattecTne:iuyld kaPTttiiy • llaHCloJtee :cotti!ua uauep'eaun onowr

pon nelhpouon 11.a ueicoTopblx TOnoTUX uutnetteU ( (',Ill, A1t", Ta.. ) 
:sunonHellht MeTOl\O!J :apeMenu hponeTci ll odnactn aaepr11d 
ft = a-12 MsB tro 1 . . 

)laHHUX tl BTIJpJ{tj JiNX Uet!TpOUai ~3 TOJICThlX intl!ietteli • 60!Jc5ap-
" 

AliPYP.MbtX Ci -tJarT~!Ual.!ll, IJOti1'il HST :!l Jt;r:f.epa~ypEi • flt!!llilif! pado-

TB (IIJ no ~TOIJY BOTI{lOcy ]lat.a J1l!lllL oi!eit:l; rpytll:!e ii0.1Ii!ltecThea

Hlle one.nnl. Eoneo · Ha;...esP.'le, il llOJilii:Hl ~al!IIUe 6U:i!1 tto:nyrieHH 

H6,1\i.Un!O B ra6tTe [:2j l!STO,n011 llPBU6Hl1 tJpo.tteTa ,1\JIH Tpex 1!.1-

::el'elt: C,}t l! Fe - npxr eHet.r1Ht oc -'!I~C':l!ti 39 IAan. 

HaCTOilUSF. pa6oTa lltJe.rra c:soeli LtOJI:LtJ nony•U:Tll BO ll::eu 

-' ... 
' 
~nancaone Taeimnm aneueHxon ( 1 =3-92) :soauontio Cionee no~-- . 

podHyro H na~el!myro ( ~mt itpatt!l.'utiaonoro ucnom;sonrunui) nHrpopMa:-

uuro o B'l'opatiito:.t uel1Tpo1UIOI:f uanyttetll!U Ita TOJICTWc unmeneM" Ciou- · 

6ap.m1pyeuux tipoToltauu 11 CJ< .. ttdcxuuaun cpe;umx sitapr;di 

( 10 - 50 Mall). Ewnt sncttepm.tetii'M:libo nsytwiti:i cnetcrpu, yrJio-
- ' 

- 13lle pacnpoJtoJieHVJt d o.doon~xttuo :sl..lxOltbi ( ;LUI!pwepoltt.UiaJi»Iillo u. 

JtnorerpBJII>lttto) aenorpouo:s tta.OJie)tyronunc unmrma11: Ll , Be , C , 

I(? • .11e , Ji· ; Fe , Co t /~t· 1 dt t i!.11 • ~t: • !VB 1 No , .llJl • 
Cd t Tet. t Jy' ' .4tl t ptf t a,· i /.(. • tlonytH.liUiLie itllltlUte oeioci

ntamio:&, cnoTetJaTHaupoMJntot M tpai!l!linEiilitc.t · ( Hprtuo unn Roc

:seliHo) c peayJit~aTai.!lt 1\pyl;nj( patlo\r ii u !taorr.teit. Bo 33oax cny-

1flll'lX, ttoiil.(tl eTo dtut_o ilom.tortiio; :ilYrto1tiutJtko:r, 7totto.ttiiuxenr.two 

pac~texu o UOJ1Lto ttpooclpaaonattm1 iibJtytielttibtt imwoin.tamm n y~oa

ltf,lfl ;rtJin npa.t\'l'ntrotmbro 11~i1or.Mloilrttntn :Bit;rt~ 

lOhl1CAllltE StiCIIEPt1fJEii±A 

B icattoorna ncrotfinttta nepilittt1ItlX aapmiteltHDIX tratmut Ciun Hc

no.ni.SOllani50-clA t.tnit1lotpott lfJSth SkonepiiMenTil npono~nJinc:r. na 

nune.nenmu. rtytitta:<:! ripoxoitoD c ::Jiteprmmii II .s ± 0,5 Man n 

23,5 ± 0, 7 ~ian, tt c< .:qacTnU c ~itepi'lteii 46 ±. I !Jan. :Swm . -
- . 

npe~ym.!'oTpenu crlm~rtaJII>llbl~ uepl:l: )t!ut KOHTpoJm nonoaomtJI nytJita 

B uouonpono~e; MH no~annennn nTopattuon aneitTpottnott awnccmt 

HS WIIDOHeU, ,llUaiPpari! It OCTilTOtntOt'O raaa B liOJIOllpODO~C i )Uifl .' 

yueH:&l!I6HHfl llbiXO,lla I})OIIO:BUX H6i!Tp0IIOB H3 KOIICTPYltUUOllUUx LISTe•. 

pnanon; ]lilfi yMen:r.ccHJm IIcK~emtA siMJeKTa • BLiaBanU!iX pace ea-
.. . - . ' 

nneu u nornc~omimJ nei!Tponon ll uaTepmmm:, OKPYJtaJJQ.I!X Jrnl!lCHb. 
. - . ' . , . . ' ~ 

', Euna paapaCioTaua cncuuan:I>Hrut KOllCTPYKUmr ·"»I:HJO.lUioro" mtmtH.lt..;·-: 
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pa ~apa~ett Mrt jtac!rpodtnt tnWTeW:l 11 .BaMihtt.di pemtu~ Jinn uaMe
pemui · *htciltt He.Pilntutitt tlacTtHi. Ilo~alllilltx tta uiiLleii:& aa npewt 

sauepetuut { aaplt)t ita Mt-tdelttt :1:! 1Htttynotmx) • rtprt1&emuicrt itit:i'er

paToP T\Htat pado!rabmUi ito oxeMiH aa.piitt-atlrtiil!~y,na-npeiirt-
_.,J 

-cqex. 
Unllimtit Ciuliit uaflo1!oMeiui ha :iill;.mtiei:liht thtO'l!itt ( 99,9%) ne

lltebn eooxecrlli:littiONI 'tiBo!rottUoro ooc~Eti3a, tomnillti itt ciH1ta ua 

5-iC% tsoitl;n!e itcltiiaatntotiito.tio iib.O(}era oUOTIHlrl:l~·iiyiJ:noti anpWlon-. 

iio!t 1JacTid.tu c nruti!t>it allet>Hu:dt, - .. 
]l:m tta~epcHilli McoJt.nTai.tx rto.nitttt :lUvcMon noB'ipoitoii tsuri 

ticrto.n;,3ti:iiait l!Oo:lio.11Rdt11rl iitl-lekrdp o'l'ait;J.1p;:iio.t! . kdactir.f it1Uhi 

co ctie:rq~bti cllM-~ • JLia itHUopeiitili yrnonttx: padiVaAenethtl! iigtt-

Tpo!ioB :h itltarlaiioiHl yfiion. 8:!0 4 !40° ( Oti!bcitTWit.iio tlyti-

lt!l tl'ritlc5ap~iliY!ctilir. t!ncTt~U) aWht itcilo±tMoMiiu! ;tWn iiaiJ.apaiinh: 
lL btlf.aofH iltiilpi-Jti1 iieti'.fptHion Ett :il:Hiiia i-2 MeB - cili-ilit.tumri

nrtorit:Jdi i451'ett±tlp l~tf(Af/ + rtncwntritat!; J\nrt H<meiletii1i! -n IJC5-

JiricTit tt > 0 - citttii~iht;lliihtC.nhl.tU iie't!;mrop B10 
4- bJ{.,ff) 

c .no.mm~idEnioiiui.t aai.u::JVIi1Ttmeu tid!~pono:B~ XaP<iltTepurii'itim · 

:bcex Jia~rtiiHopb~ tlWI.ii TWi'i'M:&lio IiccJiaJionatlii ila ilpJuax J.:ono

nitopi'e±ittibt:!kU± iieU1'tmtttlil tt 11 riolio::V.n iieU'i'potihint im.nlHlatt
zmm!ix ttcorotiliiiiton! Pa-L;F ·t At-8 i ~H.2t' Itt-Be · -aRTfUJ

IiocTi. kotop~- c>ibh:t tt!:!:iiecrita c · io\ittOoT1i1 Jiytillie 5%. 

liauepeitue ailepreriittecintx crleit\rPj:ii iteb±poaon. ti~ T!Jnc±i:nc 

um::~nen c5IL1o ~urto2illeho cunttTldmiduoiiiiuu oiteKTi:mtw:rpoM c 

Kpac:ra.mto)l c!&JI:&6eaa ( paayopoil 30 x 20 !.iM) • c lvlcKpmmHa-
. . . 

nuen )( -¢oua no ~opue mtnynMa. Siiepre'l'H'IJCCltOe paapeoeuna 
. . . . ~ 

cnmr.rpmae1pa 6w10: O,I4:En- :z , r.Jte liz.· - ll MaD. llonytJeit-

~· 

1J' 

11/i 
- ~ 

... 
':l;
·Hl < 

10' 

·.·, 

' .. 

.. 
.·' 

.! 
., 
1' .. 
I 
l 
I 
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j 

£,.rtJ 
PH::.I. OrreK'.I'Pil He1tTPOHO!! UP toJic•.ru:t U"{Wt:IH::i1:,1oY6ap.itHPY~"IlX 
npo~·ouaut~ c aHetJrHeil !!,5 U:m. · 

'~ .. 
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I ftl46 ~n{lapqTYP!ii.ltl. Oll6R'lpu JlP OT!llt~apTIIO~ npol'paw~e ~lift SBU 

npe~i'ipaaoEuB~mioJJ. Il aaepreTwieolma. nonpa1ma ~a uapTlloa 

lipe!Jtl auamt~UTOptl " OllnfBKa p·aaJI~~tlb!X aJiepre~l1tJ60H~X ;!U!BllUBO~ • 
~~~· ,;auapemut ~byiJi~oi'llJlftiiao.li no ,1\atttlm.l oqaTIJHKa IIJJtuiJ~lioi':ap~-
idetm ananuaaTopth .. J 

. Bi:l; Eo ex · onytu1HX Mfl uauepemui neth!poaltoro iPi.lite. ttonom:. ... 

. -· _. '• . . . 

SOEairtifi iAeTb~ ~eM'Borll lWHYC~• . 

o Upkt otJpadoTiie peayJt:&~arroll uauepeihili llDOMJtH'lD rtohpa:amt 
tta · · tteoracln1i!>ltbo~!:l jcapawraplto!l!ttk .1\eTethopob • l!a ntJootta!ri:J, ita 

iiottjiblJ!aiiUe "'paooemluo · it~:~±!mMn ll uutueHt1 M.,.oiJ:etiHax tittintll.l\P!i 

~apa~en. B oottontfti~A D~:-t nort~antnt Ha rtpanblltlantL 5% o~ iHllibp~s-
WHt . :aenitiillUU • .d~tl!!!UU'tWieoictht itdtritOOTD hpti tia!Jape!iit!! :11llictJttOi1 

1ttHt~poHoil :iJa~~:te dbt11it nyiHaa I~~ tlpM Ha~epoUttii . dttiHt~po~ tl'r!lTil"" 

b!!!ttifatl!Hift ol!ittdua lj hotlno.n.Hux ~auartnJt !:!l-te.Jttiatl~bpti Adttytntanttbt; 

Uti dl)Jiea ±tr%• C~tb~ai.tn\l:t!iiao~wa .bil!ttt>tUti oilrt~atHttt~ t! tl~~bdp!i~ti .. 
:a!:ii!Ubl.l titlhapa!rypttilic tlttan~po:a. il aitstH ... tJ!i:Hltaditlte 4 th1 .. tia i!X ua- . 

. ftoc±it: i1 tlndr.tlibtH!tt 11ltadeihiri tldHpa:atJit y~ti~l::!~dj!ttbf> ttttit l1.1i:;t!tlU-. . . . . ' ~ 

libie rtb~peilihtioTli ~ btttiti~a.~a.ttbittie po~ynn~·a~U ti:sJHtn~tciil ti~aAiitl;.; 
~apMrpUeTittltld!tiHJ . t{ri pll]ia ttuJ31ijpititlt ht~MbpelHt~ • a clyt!M!ipHafi 

. ouin:>I{a peayrit,1re~ta ohpMterlrii.aHt; Hti MtH3~~ IlgtitJrl~eiHHi dpertitMx 
KBa;npaTHiit.U..bc HorpollltiboTa~ •. · 

• · PB3Y1ih'l'A1U 
- c 

· ·. · ptt~llh'iliJ i tift~ ~po:aepinl '_totttiod±~ ottawrpb!le~ph~dnaHtui tt · 

npaBmr:.itor.Tii ithTo~dHd b~padoTK}i ~~~!lUx dllrl liccHlelibilaH orldJP:
Jti..lt cner::rp ~eltT{H)HOB ti~ TOJido!t yrJiep~,IJ·ibrl lli!::leillq 6oJi5aP.. . . 

;I;itpyeiiori ~poroitidili d :4nC'{rrilefi iii~ .Ma:B. nbnytielio cdiJPalJ,eHuc, 

:s. n~~enax 6!:!i,c5oii''Iis!.!ep~~iut; c · aiiwtbrntt!iui.nt ·.r;anrrHHn t±oj, .. 

,. ~ 'j 

.I 
. ' 

<tj 

"' ;[~! 

~ 

.. 

.:. 9 .. 

~~. ~ 

tp ·2~5,11Jl 

~-""totc~t~· 
.1- · I "-il-h.-~i I I I~· 
T? 
~. 
:::;: I I I 

-.. ---r--

iii I I I I "~" I 'd I~ i I :_ :l.,.J:-f-.:: I I J 

IO~ l I . I I .. I :1 I- I I I , 1 . 
0 t 2 3 lr . 5 o T B. 9. EnHJI . 

:Phc.2. btiekr.tpit iitHi+{loiion id TMti±iti: .rltmeat1it;6o~6~p;zh$ye~ 
uux hpo±onaitH c niiepHien 23,5 U~ra~ : , 
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_nonyttoittnuht ~e~o;~tbu ilpt,~eint npo11eta~ · . .. . 
. . : ,· t . • ! < • • " : :; -: > • ~ ~ •• '·: • ~ ·' • { • ~ ~ •• ~ '' • :: : ' ; i. . ·,." . ._- ;_. -. ' : . - ~ . . . 
. H!i pHti6 I nokaaaiUt vrtek~p~ lH!M'l!ptHHUI MB ltakO~OPWc. ~On'"' 

ciiitt W~ideMeM; Usuepdtilt~e rioi rtthauw i. ~ 0~ it 9t,O H tly\tkf 
dtiudspl!Kpy~~iDc.tipo~bltilil o ~iiepriteli IIt~ M~lh' 'it~ fu!oj 2 no .. 
itli~~itd ~ktt"Jitoe tt~~eiteitite. ~ot>MtLottekT~o~ li~~~tiitbt~ Ma ~bh~ 
b~itX. Wiliett~M t1 ~a~titteihtb~ a~bMitbrd ifout~ini i nnsPl ~ti~dJ~ 
~~pyeW~ ttPolrtJitwHLti lik~p~~eM ~3.~ .M~~. · . . 

Mhw~~~~idJ~ bri~~~vu ~u~ tt~ti~tt~1htt;Mpbti~t!Y » o~~~ij*w di1 
o~sit~~a~M lie~~pbiibli ~~. !rondfitt ttU4I~. k ~titHGhc [dtf4d~j 
~~~b"tlih Hcit1:ttleUltwM~ .. ~PY~~~M ·~iifdpttMM . itv~ -~mitikMx ~~bP~*ri* 
Hb~H~~~PN~~~ iji16~~U•. ~iJifa Hdlhi~~lid kii~ati~litt~Hk u~~llHJ ' 
iiHU~~ tiHti~~Pb~ M~ ~HHti~ta. ~ ~bllicut ~"~~~~iH1M t ilbffi! ti~~u~tH8~ 
li~~ii~ HWAi!~U ~~~ktii~ktlM f o~~bti~~~~~ttd llij~~~tiHiiHli~ ~lliHlJta) 
~u~p~iia t~·> ~ttMtiJ~JUI~~Mhl~Jt ... ijtHi~~~ ,; ~~~ttu~~t;Mu~tiy~H!~U 
H · ili~illi~ iiMfiWRk! . . . . . · , . · · . ' . · · ~ . 

. l.' . E'iiiaik. ;, > .J _, : - ... , .• . ) ' ' . ~ . 
. : ,· .... · ). £' l(FJ·t'flli·.· · ..... :·tiE · · :: .~f-i:H.lM(: ,:-• ,:··~.(~ ) {Ij 
.. · .· -z~~~··-rtfl.~l£)'ii~Jr:· . •. - . . lr..... . ' . . . . .... . . . . . . 

~~s -.tt1r~ :, . :_. .Hi11l~~~H~ti~Juij ~ fliU~~n~W i!J'M~iitH!H~ H~~ iiil~P:-
iltiw li~fil!uoJtl!Miifti~Ht • M~~tlitiMhtik UHb!IUW l '. ft£) .:: · UUcnli liti.;. · 
~rtiitliei.iut llb~~!Jij~a~ il~ ti~fie iUt~~u~u ~likk~on~Mtit1Hilli . 

.. tiE,tJ) ~ ~bU~tiatikbH~Uij. HH!~1" sd~*'ijUUH* ~~c~M~ i ~e~e6t-
. ie likmemt& · · . . . · . .. 
. ·. 1M p~b• ~ tibttasai!u bHeUtpU Me~t~tHhiil ~a iibttH~biimc ToA.;. 
·a!rwe immeileiti ~bll6dbJU1pyeUiti:. oi .otitic~linrutli c aiiepfked 

. ' ; JJ6 ~s:a. B oCSlii~!it sit~prJij ilebpbJtoli. E,f < .. ± Maj .XO;zt i<Pki3oa 
siiepret8"ecl<~o 'Pac~pe.(en~mut . k{F~} ·· cs:nt oueHea no ~auiiirii 
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~·:ff'F "'L - . . . 
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!},, 1 h r I 1 1'f"t,J -
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Ill llJNI 
0 2 If--- 6- -- 8 10 12 14 . 16 18 En m&, 

Puc ~J. Cnei{TPH HetlTpouoB H3 TOJICTHX un:menen, 6ou6ap.nltpyc
WlX c< -tiaCTHUaMu c :mepraeR 46 MaB. 
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. ~:i;~~~~~:~:~:~~~~~ii~i~lt~:~~;J~l1~~}~i; _ 
itoli CttOpdoT". OOCI~BBHOi'O · HJtPBt ()una dJte1iatia oheiuui WOpMU 

' . <. ,· ......... .:..:·:>-:; .. ::. ·.··_.; ~:,J .. ;·, ••. ;.·. ; ... ·. ~ .'·,· .·._··. 

aTHX cnetnipon. i1 ouctaua neiiTpa tiaco · Cli.r.t~) n:ri:eu ripltBe](e~ 
inifi · Toricr~rt tiit~e~ii tt ytilbliitoit l;,~tk 6nlt r dc,;.rda~Jtt1pyel.ion: · · · 
. ~.-~~a,~T~U~ ."~ .,~~~~r,~~:~ .:<;~+-·. };/?~oO;~~ailti~n·· ttd·.·:cllopJyie,_ . 
{!) ~- Ha, tnto' '-3 np?JYtlellut-Ht 1H1Jt OiteK!rpoB D mioTeMe 11tt.U.o tt no-

Iiaaait· 'n!TpHxbi3w.u~." m;pni-tiyliit~itpnuMM juiitbruiii.~ ~Kait ·tnt~uo, 
·_ '.·.:· -~----/ !·";';' ··,':.:'· __ :- __ -,_~·:_:,-~ "-,."·:· -_·[·:.'.-~_/.--.... :·--/:·,::·-. -.. ~_: . .,..._ .-_;_-:-- .; : ·. 

MHiiHuanl!iille tHlit!nietHm ne~Hoottaft dttopoou naocliT B chettTptt 

~m~poa?n: lia _1l~cla_iiei\ bd ciphitliiunt ~. csofu;~ituh E . nd~ yf1JoM. 

{;(:; 9c)Ol : .' - • c'.. . • ·. . . . '. 

nil t)accl~id:~iperlfut .·lio.ei Ho}~~e~-Yx akchepl1ue1JT8Jil.UO. cnekT-

POB uollt~n d~nart tHi~liY~~ij- odlltiie ~att~biieaU!t} . , · · 
-a) · bnek~!l~ · hoA. ~~16u · ~ ~0° i lt~i~ ntHi-~aak.fi ~iuepfH1tx 

douC>ai>niip~~ciitx .iia~T~tH "l.ici~:r-\t~itib ·~u~~~alll~n Bniiai ~en11Jo
no~ c L!aucii~aiit.ao i3baii8iticl~: ~~~~f.~~ili •. il~nti•hilm . ~OTO~orci . He 

uoxeT ciu±i o6:&nciie ria ~ pa~AK~x o~Oli · Toili.lto ~~ciiapnTent.iio~ 
TeopHH ~ . _.. .·. , . >< 

6) cnek!Pl ribJt yrJiHI>i · tJ i:9o0; teak hp~~t1Ao ~.no !J!opue 
CiliHlite 1t i.!~Kcnennoncn6i.iy pacnP~J\~neitii!ll; ti~J'd&ett~~ rlo~ yr~ 
JIOil p: 0° ( a a ~CICJIDJeiiiie!J cciAu~. rlc~iclfx h1tmeii~ii• z~ 20.). 

.B) ~cncKtpu !tetirpolion 11~ ;¥,· :l.ntreiJit(.ocouetiH~ ~oii ;~nor1 
e =0°; OTinttti!ioic~ OT cneltTpdB il~ CinitJitni ito l Jlll!j!elJCH 

-_H' no l C{'tlfl nP,t6ril11.!(!!:)'JCfJ It CJTi!!UJl.-'3:.! :113 ncrimx ( ~Afj, ji{ ) 

l!llt:aH~I\~ 

,,: 

L· 
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• 

r) CneKTpH H6~TpOHOD H8 ypaHOBOM NHmeHU ~ don~moa uepe 

odyc1IOB116HH HeliTpOHaNH ;lteJIOHHH H3 peaKUH~ THIIa .. ( ')1 n_/ ) • 
. . .. . ) 

;n) Cpe;nHne aneprHu uettTpo~oB ~ cneKTpaX ll.i'IaBHO uemu>TCH 

c uaMeHeHneu i ~omweHett ( ;vm 1 > IO, aa HOKJiiotJmmeli M· ) 
e) Bee onmcTpH neliTPOHOB IIB I!HmaHe" ··- o i > IO :{ a no;n -· ~ - . . . 

yrnou B =90° H A1!H Boex i~) uoryT 6HT~ y~onneTnopHTeJIDHO 

ommaHll aHamiTl-ttJ eCim !llymtwielt 1m;rta: 

N(E'n)"' En"· ex;> {- ,f:;_} , (2) 

r;ne Tw,L - xapauTepncTiittecuHn napmJeTp oneKTpa, npummaiO-

mun aHa-IJem1R Tw npu A =I n · h · npH .,\ = 5/II. 

B HaCTOff!ilBll pa6oTe ;ltJIH BCOX U3t!OpeHlll:lX CllOKTpOB C5WU1 Oii

pe;neJ!eU!i aHalJOiutH napaueTpo:a Tw. · n 7i. •. ~~ Ciuna npone;zieaa 

cucTeJJaTHBauuH xapaKTepncTmt · cneitTpOII B Bn;ne pacnpe;nenerutii 

7'w,L "/ (l) . Ooll\He IlHDOJtU na paoc~o~oTpeHHJI TaKHX pacnpe;ne

nemdt C1lCJtYIDU\H6: 

a) B UHTepecuotl )tJIH pact~eTOB aal!UtTI:i oC5JiacTu l > IO ana-

~eHHH napaueTpOB .zt.,"Ul anannTUtlOCitOrO llP8JtC'l'aD1ICHPHl Cfi6KTPO~ 

~ JJH;ne (2) uemrnTcH nnaBHO .c uaMeHe!lueu l , tJ'l'O .nonycttaeT 

;n;onoJIDHO TOtJnyro uarepnoimUHD ~~ aKCTpanoJIHlll!D ;nruima:: aa He-

nccne~onanHue e~e o6nacTn i 
6) qhCJIO raaJIUtiHuX BRatJPH~ti.napaUSTp:l ;offi.OIDICaHI!H nY.6o

rc cn~K'i'pa_ :a_ cdnac~u· t"n_ •. =: (I ~- 20 MaD·. a; npeBuruaeT Tpex. -. 

B) flpf: _ pa BI!U~. 3na'I~IUHU . ~depruf1 60l!C5ap,!IHPYllli4llX _ ~actHU ... • 
.. '- Etj :> _ ·mm ~o.rrcTo!t ·1~ TOI:Kot1 ;.;mnenelt, n pac'tfeTax 3i:lli4Rru O':::! 

·~ .: DTcpwmc.ro aelTf"liHor0 IiaJiy•r'euuH·_- ~io::r.Ho ·noJr:L:OMTbCH~ll GJJI:L-. : 

• !!l!!HCTHe ''_f"""''~;:?w'\:'::'·'0 sB) _"'l'l~''""_Tn~mm· cn~KTroB Ha __ · .· , 
T'1EXY.X Jf;1c~<7EI:)V;~~·t ?-,IO, "'Lj> >!0~::!!!), 6_CW.!',lt~Hf~d: .• 

•. • ,_ /' ../ . . ' .' • c . . • . . 
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Puc ;4. ~#tiillJbd'i'i> tza}:1a!.t~~:Pa · iio.t.htoit tl.ttotitocTif ypomten oT' 
·u~C:cbnoro *HiC!tJa A : ·. ·. ' ·· .. • . . . · .. .·.· · · 
+ -nac~e.~L.A.,~~~.if.~.ibi#ru~.llleihlf .' .. e~,;.r .. o Msh.'tr.q]• ·l'-Er~musn .. 
[10J, t ~t~h4? Ms~ [I7J: ii --tij;~) Jl=i4; 1 Lisfi (!51; .· · 
To tit( a iuiyTpit 3atHtka-.zialtiiUs noJiytt~ita R s ailaint :3a cneitTPOB ua \ . 
yttncTi<e En,> ti Ma~. · ' · .· · · · · ·· , .. . 
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;.. 15 ... 
•,• r,;;;' 

· .. ' . - .. 

~1I~ !ro11o~w.c: J!~III~~ett P'~~,~~»YJJ'r. · · . . _. .. . 
~OfJ~ha~~~~~aU~, a~~~s.~p~~Tpq]J -~~~r~nP,~ , {~_9p~,-···~J»!~~~ · 

A6~H~ ··It ·_a~()~ eM~ ·•)q'H-l•'!i _· t5~#~~no.1!k~li 'na· y~acT~aX f, •. lfMBll . 

. A~~ ~qe~~ g11pa~e~p~ ai~~P~~t~eiti~a~ ~Aep~afi -.. ~~iA~~-~a~~P~,;; ~~no 
'\ :. ..-.. ' '.: :.:· ':. ''. ':.': _.'_o -·,: ,-· ., ·; ·->··,<"';:. ··/i .~·; '-> ;''_'-~ ~-,-· ::.:.· :, :~: ,:~~ :·:·~-~· <· ~--~_-:.·:<·:·,' --~-'().<.·.<.: ;_,' .·< ' 

l!~~liSilJI~! 'IITg peay;rn~atrtt ~a~o~~ a.li~~B{l: cqr~~oy~To~,, » HeJtoY, . 
c npeAcKaaaHl1f!Mlt TeQpit!.t 11itok$nnyyu~1 ; (. ~~na~T~ omi~iu~ord . . . 
C~!)~~~j~-.paB~H~b~· B, pado~a'':s~J~:61l~~---r~~J: ~~-n ori§ijii~ yep~~;... 

; .. ' ., :·-·· . '. !·' -~ :, : ,:_ . -~---. -: •.. :.:-_ .... : :· • . ., .<:-~. ::· -<"::' · .. ~·:;- ?" >-:·.,_,·: ,:_:-·;> ,:~--- .. \.:··_,_._;_. < ~- ~: -:;: 
li~~noro _ on.~catnut peaiuUH1~ no dP~J\1111~ auatJe~~nu t3Ifepr}t~: II~~M-. 
L,!()f\oUq!i!Bti~ ~ap!t~H~tott~abT~rtd ·b:ri~~hM b:h~p~~\Cpa: litt,ltap~a~· 

. .. '• . . . ., . ' ·_ . . . _.. . ' . . . . - ". .. : '- . . ' ·. ' . - - .. ' ~: ·_:.. :. _.' . ' ; . ~ • ~ . . :': ' :·_ .. :_ . ! . ,' . ' ' ' . 

~e!lm3p~~ypai,' tlu1nt EUttl!oitaitU · ~tta~·tutMij. ~a!Jauri!rii~.lin.oJtito" &noT· · 
~a~;~· ypo~natt'* ·.~iii.~ · ·. t~a . potlbtiktttt~; rt~e~ofa~~e;1~« • .!itin6"en .. 
~w; ·~ .lll~6Tt( tr1j, H~ .. p1to••.4 :HoJty~~~ttile.~~ ~Rcna£u~edT~ ~~~~ 
qea~a ~a~>- wia Man~~~~kuatiti&~ict *htdan'A. ~biJdnJ~BaroTo~ · 
o. ~?~otntTa.tiHUM~ ··li ·(is j···~iiat~edttrltArt . tiEI{#Uar~(hanitbt! .. n~o~a6o-· 
Tll yponlie~ ~f ( 6 jij~~ou odcirtd!i$ijUort .. H~WK~yfjuj~epj ~ . • 
aneofl !KB rtpeXd~arl3tetiu artbifeprti!eh±ti1t.hll~ hlliiinla~ tioriY4eJiitua ·· ·· 
AP~~~u~ an~JPriu~i:[±~ L 2o~ · ·21] i fu~~t&a~d!l.itiJUtk~ · ho~~~unaeT· 
p~cnpe~aJ!eiht~ @aij@Jit .. Ji, ; H~Jt~ijbUiikl_ ~~ ..• lisM~p~HiHkx -~e-
aoiiali~o(tt :pno~a1bU t!?jt .· , · :: ·, ... · , , > .~ .. · . . .. · : · .. · .. 

aiiu~o~a~··-.xd~~.i~a~UtlH ~bo8&~iHiadt~ ~f~dH~~~M~lH~n~it&Hi •. 
pacn~a~e~emia, ~ zrfs) /t~) ~~.iaid±6H <ttio~d1f1r.B-tsti1i1lmid ~ria~ .. 
t~eihuli nb:ly~~HitU~ HM. dlitiit]~·~ il~JUo~~e~Fhlil~~b~bM ·J~ei~. . . . . 
( tit < { ti:;~t.HatUfi3&~·:il~Ui6dUo~ t1J Jilt~: i fi. l J)k -~ ft , ·· . ai :: i4H~~~~~ . ~o:lb&ifiilipyeH~J .~· ~u~cTdft~~~ o ·aacipfHElit ..•.... 
46 Usii i ~b cci ~~dTc;~;e~ ~Utip~~ii · :Bb.ad:n!ie~iHI bci~~~6~f1tl1 · ·. . 

· ( 1~bb1te ~JiEiTa_ h~!Jnorci -d~thpaii~) J1i~P 2o-2S M~B~ : ii~o~< 
, . . I . . ·. ; . , . ~ , , -. _, . ·. . .· ~ ,, , , , . ~, .. 

;natoicn ll ;npyr~te, ceHee peal(o ~l!pasettJtblot x:acxo~etll!a s:c.;.. 
, '., ··- ',••' ·.·. . .. 

( ~' 
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<S . l.ietC k;.lL ll katZ, . ~- ,;_, I I I r. A.i B I u 
0 ·IIJ 23 33 ~!1 . ·SO 60 TO tiO .90 Z 

l'Hc~5. SanltcHMOCTL Bemtttna!i o11aomeaiur BHXOllOB aeiiTponofl noJl 
yrJiaUR 9 •Oat Ji Q =90° OT aTDllHOrO Houepa i l!HDCHCR! 

npoTOHH: CBCT.iiHC. 3tmlJXJt-~aHHUC pa6o:r (5 ,6 ,8, 10]; 
~-ttacTJ.tUH: t@ec'l1tKalffi oouasana paccttu:TaiJHJJe snaitemm EeJttl..: 
qJuru YCrP)/f(90°) B npeJuioJrol!temm,ttTo B cncTeue u.u.. yt·nc!
Boe pac:rpe.ne..,rmte !ic~nTp~HoB (En=- 0) usoTponRQ. · 

.. · 

'~: ', 

~··t1.·· 

_-. I 

. cnepHileHTaJii.HuX it paotu3irHHx ··llaitiltH!ift UOTbptiB TaKite DO]lTBOpllt-
. AaDTCfl.~aHili.~H: ~pyrHX' amcipoB. . .. ~ ·_ ..... ·. . . . . .. 

---~ ... : __ ·. ·-. "' ... · -· : . ::.··· :' .-~·.- ·-· ·:.: ... _·_.:--·::-~-: •' _:_~· .· .. ' ··,~- )···, 

. : . :YrJIOBUO . pacnp§;q eJi OH!.1!J; Xa~~TepHOli; ocodeitttbe Ti.D :im ex HS-

uepetiHYX:yfno~uxpacnpe]lenen~tlliT0~11iitt~HattTpOUOB us ir~ito~ 
THX uHti{eaeidtBnHe!ron' B~T~ayTooTi ·We: ~ · ~ti~aime~uit ~yliKa ~tiw-. - ' ' . . . •.:· .. ' ·,· ,· : . ·,, ·. . : . . 

6apJtl1NJJIIUfX 1tacTHit. AnanHs aTmt-_paotipeJteJtOHHit 11 opaBileinie · c 

~~ttHWfH. ·JtpyrHX pacJoT'.(9~·Ii, 12~ i4~ i!I} ~ciuakiillakl~j ~To~ 
aa. He~no~itwa Hc~IDtzemliiDAit(y;~~Biie p~t!~PbA~ak.in · Y (0;1} 
npe]lCTUlJJl~RJ~ < ubc5oli •• ~itawrue: H rcla~tlua .· WYll~IUtit 1' a;ci tiO~BbJlfltlT 
nociTa;oquO ~ti~uo . ( WI~ n~k'iHqecikMJC ~ariel!) t1pbii~~d~I~~ itirrop
noiln~iO H akc~JXlnonntU:t,~ J{attaitt. ~a: itet1con~]lOBatttiht~ yrJiu n WI- . 
U!Elllii• Ita pitcf ,5· ncirta~atl~ _paortpe~e~eifttfi hd i· ~enitti~1~ia OTHO~ 
menitit BbtX~,no~ n:eli~~cit!bh rtrni y~iiauli : b. =0~ k (} =§o

0 ~n 
pastime cny~aen rloi4dap~,ipyrorl\lix Ji!tiru~·~ · ttp1idnit~~ititan ~pi.!y
na, OttHOllB3k1ctan ti1tcriephlteUTU1i~niJa pdcttipd~a~atHtk . Y/6) i 0~ 
natl!rH yrn~B .. 0 = 0 4 ~0° i\1tf1 fht!nella~ d "i :> id; HMBCT 

Bi-tn: 

Ylo, ii !j):;; . ____ . 
,·._., 

·.·. 

r]le tz =riqVYt!1~<wytin~~ t>~ i .:u ~ }:diil i>~?·· s; 
.ll::::: 2 + ()0 -~. 'TotHiocTt, ohifdiiii1ft b~dociiTe.ilttibro XO]la 

' (3) 

. 45u ~ . . .. . 

pacnpo~OJIOihia YfO). ~±oii 1poin-fyitoh nti nd~i cny•rafix UO xy;_-
• • > .. ' '-,_. ,. ' 

. :m:e 20-30%. 
·~ - . -· .. · ' ·. ~--... . • ;", -"i:' __ ::· ·-~-"'=- ." . • ~ .·--· •• · ,, 

. .Ewm nunonueH!l ouonmi: ¢opuu yrJionwc iJaCtiPeJJ.enenn~ uol!-

Tponon · ri Cltczcl.u3 iiu:i.t~P. rloitatim~oi ihb .futii hibhtomwpreTntre~~ 
-· ":- • . ·• -~ •• - • i . - .- •• _-... : • ·- . t. i. l; f. ; ~ :; :i"! . f ' • t ' - ' ::.- . : - -:; _: -

· v.m: IICliTPOI~?B xapaitTCp!la 1!30Tp011llfl MJIU CHUIACTpml OTJlOCWJ!C111>-

HO; yrna . a, H.= ~0°~ .B TO Jip•JrJlll it~!< wtri: u'ehipoitOB c ::mqp- .. . -. . . ·-· - ' '···_,.· .. . 
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Pno.6. Pacnpe;neJieHHe no it adcoJIDTHllX nuxoJlon HeilTpoHon ~t3 
TOJICTHX llliinenen B HanpaDJieHitn a t:0°. · 

<\. 

·•· .. 1~ ... 

r~elt ~lime. 3~4 tJ~~ tlpeodna~a~~ . tiii.t~~!l!~o11Mri ~tin~e.Jt~ Eon~ ·_ 
· oilwra~r, 1 ~!ro ndtiiu.t~~p"trtta~ t;do~t, :;itJto~t1~d ~otHHm~itetHt~ o! .. 
~e~ae'l! jjidtnttt rtprtMitlc npoU~odo~ 1 l!!d Wilt dtn!~inu: ~ !I!H~biiW.:: i.f~t ... 
~ak~~t aoMd~p~pyeMYX hpti~o~aM~ M ~ wij~d~~Ua~~1 ~~~rt ~dtia~ 
~~~e.rlttttllit lfa~Tpotton i3 tttlrihoti k1l4e~pMh~iibu ilfbto~d ~o1~f mdt» 
ouekati~ .. lis Meh~e ~0%· ttnrl narld1k MUhletta~ ~iHieta tl~tiusdctiiit 

· tto~cip!Ja t~~~y~ t1M~il tlil!sB~Iibi it ttpn~uM • byii{~ddtittild dtl1t~~. t!Y... . · 
.• .. >~ ' •• e' • •""'\. 

bt:iklt~j 

· Addtiii~1t!Ma • ~we~ pi,!. tls ~~H ja Hbbi\ti~!ijjrl~tHi ~doHp13itaJi~tt~H 
dtt~~t4illiU -__ iidouiilo~li~ ~bbtd~o~ tlsti~pbuoH ti !t~HPMHfetHt~ I =h~ 

- ul1 ~d~ri~tlli!.ii ~bhotwc Mi!lil~li~Mi ~b~~ti~~tuv~suwt flvti~tiii~UU. ~ . 
bi -.tiMb~Mu~u~' ·od~abije~ Hli Hsdti. ~MfiiiaUu~ (. . .. __ · :_ · _ · 
. tt) bij~Ut ilua~iili 'iliiltij}Ui ii~M~pciU~~ ut1. ~~h&tiJJilibM' Urtliltl~~, . 

tidytiJHi~rl~iHHJd . tbititiitUt.i Hb~tiitbM h~~Rillif ti. Ji~·ti~Hu@!is(i tit3H:. . 
, ~p~ulik U ttti.Hit~titltltltiij~ ~ilY~iUc ~~iHHWH l Ui!yHpj~~H fx;icH~~tt~d · 
. i! ~dHh .• . -- . . . . . . 

: ' ~ l ' ' . ' < • • ' ' • • ~ • • .. ' •• • • • ' • ' : ' • • ' • 

. H)AIHiMIDi~MM- ~Hiivatteilail~~ ~thtt;Jio~ · t HTUdtiU~erl$Hti dti~o:B-
. ilbM ft~~~titd ~ ifuMbitl3 E ~~~, tit1yHJ!Uiili~H-ifHa Hti~iihla~ueu shiidrtT-. 
lloti4ii ~lliHWi 1HtipUijitbJ1t ~tipilit~tHiilit tiacf~U t h:. 4 tit • in -~ · 

Nt.· i::Mllffialiit} M\ ntiHtiiiiUl~eitfiliCH biltUMdliMbc~tpj rt~~ H .~ahoititeh~ 
-iHiM HHdllo~UtiH t M' ~MtHtiak~h . . 

~j Ailbilwisilb -· Hdiit,Worl ~JJXtht li~*~iiHtt6n Hij :rP!:iHti~ori. uMmeitH • _· · 
io~a. Hd1i~a ht1lithiWHbi libM!!!Ptillcll! .. _ .ft~hap~tlja1!cri riPli ilifa~ito~euiie-

. ~a~f-~Mri~ iteJt~ilit.t bbt~II!bij~b±ib ~1tPit1 . . · ..-: . y . . . . '• .... , .. ' ......... . 
.. SiiatieiiUn iii1bbful~ititt :ilbbcllJtOB no~ yrnoi.t /} =od . H YrJIOliY~ :: 

padn}le;rteJtoiliht Yto) ClbiM UonoJit.3oilaiiY .ttJiti ~YIJKCJI~tu:~ oomi~ i.~ 
ilHT~rpM:&llilic :BtncoltoB itetlT,iJOHO:B HS T01ICTbiX wmeue.lt tio ~x~r. 

. • • _. o; ~ :-- .~(~/. 
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lla ·p110 t 7 H. 8 · IlOKB88fiW ltJMBlle Baintonuoc·ru Be1Ilf'Uiill:l BUxO~a ., . 

0!1! StteprRlt 15bMd~p~ifpy~c~~X IlPOTOIIOi B · ]iv.anaaoii~ iJ' BnnoTr.

.ltO 35 Man •. Jii:UJHLI~ :~nil eaep~ltMt otrlHql!UX O'.f ltoitcml>BOBafiliLIX B -·· . 

uacoroft!lle~ pado~e • BBftTl:l (ta [ G~IOt 22~z4J. Mriu: tlonyttetill p~ctte;
mm nyoreM, o Hrinont.abn~Hili~l.i .ei<ohepHifeHTtmLHilx· @~itttLutit nos6yz-' 

]lemm peaKur~l1_ o :s!ixo.ittiM kert:rpouou (2s; 26]. 
Ha pHO. 9 IlOitSIUiito pao~pe,ItalieHtte attattanitn nommx Rlt'rar- . 

~. 

'! 

pariHux :tmxo;ztol:l ae:t'rpdtton ~a pai3Jilt~mlx: T~Jicorux MHilieiteit, dou

dap;nnpyeLuix bt -tiadTltUaMlt o attep1'itelt 46 Msn. SJteC:r:. me tiintMJteHu ' 
•· • J 

~aHitue • nonytfettttlle pao~eor hh!u ttyortH4 • o 1tcti61ftao:aaflneM atte~epu -

ueaTilnr.l-l!ix :Seibtttclli tlapituaill>!tf,JX detietHit\ peaKitdfi ¢ niixo].toiJ flett

Tpouon, HacbtKi;naeorcHt llo:Brta,1leane peayni!TaTbB ( li npe~enax' o~:m6oK) 
B Tou· cnytrae, Ror.zta nuenao:t nomJOditan Hapopt.~auua o oel.ielumx. 

Y;no6aol1 ltmi pactteTo:B aam.t1TU xapaKi'cpnOTi1Itotl lUJl!ReTCH 

cptWtee ttncno llTop!.Nfnilt HeitTiJOIIOB tia O.ltHO naynpyroe naam.w

:zte11cTBlte riepBlttlHOll aapHl!teHHOtl ~8CTHQU B B6fll8CTBC l.H11ll6lnt: 

. V ( [~) : £; j?( E,) /" . I (5) 

j ~~(E/t~IE)«-t p/F " ... 
r)te J!(lj.) - BC1Il1ttltHB y;zt9Jll>~01'0 liilx:O]J.8 HeihpCHOB ( f!8 O.lt..:: 

tly O'ouO'ap;:tupyiOlJ\YiO ttaOTHUY); (ij (E) _-. ceqenue neynpyroro 

E'38li!JO~~l1CTB!:H. B Itat:e:::Tiie O'f:fE) DP11 nuqnCJle!HUlX 61:lJIH UC

nom.BOB8!iU: ]J.Jlfi npOTOHOB - 0c (E) [27] t ;.;llfi OC -t!8CTHU -

6R (E) [28) t HOTOpHt: 6!lJ111 pacutJIIT8~l:l Ha OGHOB8Hl!U rrpe]l

C~8B1i<!Hl'tt CDTUtJ6CHQ;;! UOkoJIU H.ll.CPHUX pe8Kl\11!~t C HOMllJICKCLi>IIJ 
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Puc. 9. PaotlJ;ic.zttmetme i:lo ,g tio"iitHx tui'rerpa.nil!-iux naxtmo!l 
itei1'fl)otmn us TMCTux l!}iweJiert, dt.n.idapl\npyeiiax tt -itac'rrtuatm, 
c sli£!prnen it6 !!~n. 
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Heynl)yroe nsam.:o.nelicTnue :m.pn~emron tiacTniJ.U .B rroncTHX 
unm e IHIX. 
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noTeaunaJto!.f By~oa-Catwona. Ha puc. IO nmmaauu cpe~mte ana

llem11t llU:X:OitOll HOtlTpOliOB lia OitHO :tleynpyrOe B3BI1MOitO!JOTBHO :B 

ToncTUx: wuuettnx nep:Bltttllux npoToaon c l!atran:r:.Htmu sueprmn.~>J 

!I .s t, 23,5 It 32 Man tGJ, u C( -traCT lilt 0 HatiaJini!llllll stteprun-

UH 24 (!2)Ii 46 Man, _ _,~ 

S A R Jl 10 tt E H li E 

i. HacTOiffi\ait pad(jta fllmrteTctt rteplltt!.f mupmmM ammopm.wn

TaJt:&iiHM ucone;nonaimeu Dcex xapatti'aimoT!!K BTbpnttlloro ttet1Tjmu

. HO!'O l13JI)'ttetnut UB OOtiOlllltiX lHlJneOTJJ; ilXO~fllllrl7. ll ddCT8B It01I

CTPYK1tUOtlHWc 11 atllll~tTirtdx tmtepiiaJtoB t tio.nBeprarotUIXCfl oOt.ytte-, ' 

mm aapnlielliittmt t~lidTi!Uauu. 

2. llOJiytteHJ!Ue jJ pn.Clo~e .itaHHI:Je ( :S COBOlcy"fillOOT¥1 0 ;ztaJIHb!IJiit 

yne ·lt!.it)jlJ'I!\~~!Aticrt 13 iniTapa~pe) tlpO]tOTGD1UUoT C000ti ]lOOTiiTOtnt0
1 

nomrult IIadop ltH@OpWiltim; ltOTOiJatt tteodxMliMa Jl1lfl ttOID1trCCT

DOIIHLIX paoqoTOB 0 ~pOCijCMOU C!rert(lllt.D !I!OtffiOOTi1 lliJOi'll:X: IDlAOD 

o6nurx: It cne~11anniiwc pMHdtU10Uitux aa~r n UO'nacTn al:laprnlt <Iou

dap]tnpyr:~utux nporo1Ion itm~e 35-40 Ms:D• 

3 • B . orry ttaa Ciolidap,ntrpyio~tuc ol -ttao~nu.t nol.lpo6nua nccne

.noBamm ctteltrpo.a t ;yTJIODCIX pacnpe;na.n~iudt n acJcof.JOTIILix ll!:lXO/.lOB 

DTopntJHL!X uettrponon tta ~auoro CSo.ni>l:loro ~cJra paamrtrnux unme

uen npOllO;ltOHU DfiDpBUO n, npHTOIA t CO opaniut'1'6i1!>1l0 DHCOKOll 

TOIJlloouro ( 'B op£muel.l ~ ID%) ll Tmcott oc>naCTH anepruU Gou

<Sap;utpyD~DC ttSOTHU~ !tOTopan npe].tCTaDJIHOT liHTepec no TOm>KO C 

TO~!Ol ,spomtn paCIJO'l'8 aam,nTU, -uo l1 TCOPIH1 n,nepHUX pemcunli. 

J!. Bee nonyqemwo peayn:r:.TaTU Sitcm:pm&enTon . npoanammH

po:sanH n npo,:tcTn:aneaN n :Bn;zte mipaueTpnqecKnx pacnpe.neneml!l, 
~ -
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YA06nux .nnn uononMollamm B npa:urn~teoimx ne.1UDC » noaBOJIRIO~HX 
UIIT6pOOJifliUt10 1l BHC!rpanOJifiiUIID ~aiiHWC na H6liCOJI6AOlHlHH!I6 ell{a 

DBI.!I6CTBa. CnytJaH BHO!.!amdt D paonpe,naJIOilHH · OOHOllltUX XapaK-. ) 

'l'CpliCTHK BTOpH'JHhiX UBt!TpOHOD UEI paamttntUJc MUI:IeHe.lt .BUfilJ1161!U 

U OO,ltpOClHO l!COJIO,l{9B8l1Uo 

5. lloKasaao, tlTo· o ytteTou peeynuaTo:a; uauepemdt opu 
O'HJHr. 6on:&m11X aaept'uJtX douda{!~ttPYlOJJUtX ttaOTiltt ( Ep llo ZOO !Jan 

[29] ) Haudonee yltnnepcanDI!liiA ( il out.Ione L!UUF!UliJt:t.llott i:'eHa

pannu Haft~pono:a npflt tnifPOHOIJ oiiettT:Pe na,nl:lro!l\ttx traotluU tWli\lio 

ctJuTaT:o tttnten:r:.. B odnaoTtt ManhiX &!taprntt doMdap;ttHpy!dU\rnt sapn

menitllX ttaoTl1U nyttme aoero uctton:&atlnaTD yrJiePOi't• 

6. O;zt11HM na Tl01163HUX aohaitTtl!l ltaOTOn~ed padoTU ftD.i!Jl ao:b 

I!OSliOl:ti!OOTII Oi{61IIU1 ItS · SltO.tltljJitiHlHT!i ( rtpii SHepf.lirtX 'IJOSdy::t;ne

lllUI ttecnonLHo ;nccltTtton Man} cpattm!x· nomittJ,ilf ltti!to~opux ;iJtap

Hlix napalleTpon ( 1-eMrtepa~ypa i nJIOTtiOtJ:l!:b ypoilttalh yrnonarl , 
aHH3dTpdlllU1) U poJtu pa8JIH~tii:Dc . uexattMsuon ttpottai(a:ttitft rt,ztep• 

nhiX poauurilt, rltmaaalid, tl~o ttplf oriutet!: tiJturioci'it tttJiiyttoli!!rnc 

xapaitTeptlOTJ.!R, n~aHUtl,ztatitli.h~~Ui · ~!l:tHt/ltoHhbti it~ci'1!Ul:! o ftl~PO!J k 
npe.ucM~attitltU OTE!Tlit!•:HtitedttdH Lldi{!lJtil, itad3i!o.l1.1itoi'tHt HtltcOTOirJe 

cymep1•:iwHHHe OTtuioi!elil1itt. ttoTbptlo lte, W'lryT CiH'l't brl:onotte!iti B 

p8UIWX .TOJli:.KO 8TbH tJO.zteJt,t i 

Co'l;lopAW.utte ;ztV!Clcdp±ntnHt ':lttydY:mtcBaita B cTaT:bHZ [30 i 3! i 33) , 

npenpnnTe ct'Stl t32j Ii JlO.noJrelto 1ia !:siK.zcyUayomtcM cmwmamui 

no ;nos>tMeTtmn 11 <IJ!ianrte aanutTU tiu yoi~OPl1'1'eJtnx [3t~j: . 
,nuccepTauult co,ItepsnT 10 TadJiHtt' 32 Ji~tcym.a n 83 .mi-re

paTypaue ccumm. 

' 
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