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ITpa~0e~aTe~ ~pr~OMKT~;a

fl.Ra,n8MHK'iIROB r.iKxaMoBv.:tf. KOJIOTW?KHH
,

3aM.IJ1!e;ll,0~.naTe.lI.!I :II IIl}e.n;Ce;naTe.irr., npOrp&IlMnoi1c'
ROMH'i'eT3 !tpOlpeCCOPP:'TAar HRKO.naeBH'J KV:3IN'a1U

Sar.T.npe;J:Ce.WlT·eJIH. 0l'I'IWMUTe'1'a llpc;qieccop','
. BaJIeRTlfH AJIE;KCaH,D,pOlli1~UAPF',B.

YrreHHtt C~iePeT~pJ>CaC Bop~c' ffi!ROJrlae~~' .
UlBI1iJloo1

. Ma'l'e~a.mi c6op~ pa.3M!!OlKelill cnOC060M 6e::lHaoopHofi Iie~'i~H
6e3 ;ltOnO,mmTaJI1'>HQ~t ~e,1taKTOpOROit lIpD:atm.,,' .::.'

.- S -

HA8JIXj[(EHI1E HE;tf~POH!iOH BCIllil.lJKl1 ilPl1 CAMOPA30fPF.BE
,l\EV1TEPill?OBAHijOfO IIAJIJIMI'!fI

n.H. rY7!"O:llCKlfll, BJ1. CepoB,:D:A. C0JIO~bSt',C.B. TpycltlLIio·,
B.C. Py~Hen, n.H. K04eMacOBa, ro.M. XlfP~N~

DcecoI03~:bl/t Hf.;ytj};o-I.fCeJle,I:iO!!aTeJU.cxi{~ y'liCTHTyT 3RCnepI1MeHT1'lJIbHO~

<f!lf3Ifln1

IIpo,M,D,eHt;\- cOPM ?UbITO,!!!J03.)l.8K'l'PO;UI3Y .'l'ffn,eJiot! \'l0,UbI C !<aTO:,

.o.OM 113 UI!l.nJHlJi,HH(.n 1"11,TJ,6 npYTKOl'\). HacblilieIDie ,~e",repMeM CCOT-'

BCTC"-!'OBMO o'PHomeinn:i ::?J" / Pd. ;;:. 0,5. ilp", oil8paqIfflA: C HaCbrJl~H
HblM ueJ!JIa,l\lfeM oOHap/JKeHllp04flcC ct'MonpOU3B,GJIbHOrO He.r'pe3a (ca

Mopa30rpe~a) o6pa3~o~, KOTOPW~, KpoMe.H3aec~Hb~~ XHNMRo~¢n3M

\.le~lIm;( tIPl1L!I1P. ,~03MOiKHO HIAl;;'8q: G~.f.i3bC we" 06p~al\bl UaJlJI8,D.1·1,1
cpaay lK8 flOCJlEl Hacbllit~HHit ~~,r;e~TepIWM BOIfiHMMii.Jil03JIeKTpo.iI~Ta,
1'3DeWl11'MH (,IVlff onf)e,n;eJiel,i~fl~eca ,lJ,ef'/replif.) }{' nOl>!.e[l~aJlH :6ilJIO'l'HYIO

C ..-epMol'lapoii RI-lJ'TpH 4Ji-,rr.S'l'E!KTOpa ·HellTpOHOI3. Op,;IOllpet.leHHO 'perw- .
CTplfpOl3aJllf CKOPOCTb CqeTa He~~poHO~H ~el~lep&TYPy·o6p&3i\a•
II CJlJ"\H~WC,WvIOPI!l30t'p~i!a '1'eloluepnypa 0i5pa3L1,!, ,n,OCTlflOaeT MaKClfMyMa

tlOpe3 r-' 15 WMH l1~qJIe·MaJleHIi~ Q01'laeLJ;a H3 3Jlf=KTpOJIMTA. ,j,taKC~-'
MeJlhHbl1l pa30rpe13 COCl':raDJlfl.n 2ri(PC. B oFlw'!'ax C 06pa3Ll,OM 8,2 !' /

fl weCTOM l\lIKJle a6C::lp6L\.1'111-,D.ecop6l~I1'"3aperl1CTplfpO~aHa 60JIblUaiI

CKOpOCTb C\.I8Ta (12337/100c ~ Q86/TOQc) D )l,~yx I1HTepflaJI.ax cpnay

lfte Hocne l1oMeUleHJolIT Q6pa3L\a 13,lJ,8T8l\:Tqp. MOM€HT':I3Cl1bllI;KH" COOT

M'l'c'nye'!' npl1MepHo' Cep8inl:iHe rro,p;:beM~ Hb.· 'rj)e},m13p8.~rYPHO~!tPlf13on

('I'Maltc=69
Co

, /Ji1lg =24 Mf')., l'fHTerpellbl-!!>lri BblXO.o. He~'rpoHo~ CCCTa

~/!l)1 He M8Hee '7. To4H, 'ITO Ha 110IlIl,AO.1.{ DbP.ue, \.IBM 2\ HamH;( OUbrrax

He. TMTaHe. I:iOBTopHble !i3MePf)fi/llfl' 11(1 'l'OM iKe o6pa3tie, fl T8.K?Ke H8.

,fJ,pyI'J.1X o6pa3l\ax ;~ lfHoro BGCa He ,D.8.JI.l1 38.MEJ'l'HOrO BbIXOAa He~\'r
pOHon. nOJIytleHbi WlTepeCHEil8 .n.aHHhle110 i(I1Hemme ITl'>o{~~cca Ca/oiopa ~
30rpel3a. 06cY~',IJ,ae'rC::l ~Q3MOxmaH POJIh' )~''tC Ital< "CIIYCICODOPO KprOlJREl. II

13 npCLiecce :Ilb1,C.e.rreHl1fl8.artac.eHHOf! B 06pa3L\e Xl1MW-IeCKoii· :':JHepl'lfi1.
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HAEJIIQIJ,EIME Bi£CO,nOBIiEVlTPOHOB 11 TPM~OHCJ3 IJP¥. HAC.1l1i1
TI1TA!-I1l ,D.El1TEP~1EM B 8JIEhTPo.ilH3E

BJL r,}'iKOBCrU1t1, B.l1. Cepoa, C.B. Tp,'/CiWJIO, B.C. PY~HeJ'l,

E.B. }{El3v1CKarr

. .'\

BcecoT03iIbril; H1:lJ'4Jio- \,:CC.7I8,IJ,OBaTCJIbCKMrc HHC'i'I1'l'yT 3~CIJ~pI1W:ilJ:n.[bp.o~
~!13ilKI1 '

M3MepeHMR BMxo~a HeHTpqHD~ np~ 3JI3KTPQJIHS8 B CI1CTeMC
';tf 2°+0 , IM Xi 1;T C KaTO~9.tI.M li3 It': .BbUTOJIHeHbI C nOHoU\bTO 4;1-:

,il"eTeKTopll, o6JI~alO:qer\) llblCOKOYi (E. =20%) sqY.jieK'rl!'np'oC'L'bPJ ~ Hl1S'-"

'KJ1M qJOHOM (0,02 YoM,ri/a) , B om:Te c;"ail'O;I\OMl'i3 ill8CT1'l cTeplKifel/r,'
38.perVlCTpVlpO~~ hacne He,I(eJIbHOrQCaaHCq,sffeI<rrpo.!rks<'l:" r~74A. tiac) ,

no~oeM CIWpOCTJ1 ClleT2I OT cP'O,WBO!:'O ypOBHJ'l ~o MaKCI1~!yMa W;32
, " q , ' ' ',,'

MMfi/c) ~ TeqeHJ1e 2·IOv C C noc~e~~~U1VlM66JIe0 Me~eHHNMc~~~OM.
HHTerpaJIbHMy. BbUO~ COCTOB,J1JI 7,3 I~~ H. ITOBTOPH~~ 6JIJ13KJ1~ no ,
neJlJ1llliHe J1llTerpllJIbHMi'i .6b1XO~ (b· row H) 6:,:n nO.iIyt<eH II OflHTe c
17- TO cTep;:UIRMJ1 (¢ 4 MM, t. =:00 filM) nOCJIe T30 A." T../&(; 3JIflKTJ;'OJl>'l

so.. Hapil.L\Y C J1~MGpeH~eM DbIX()~a H~n:poHOB l!pO"le,~~HbIlvtHt1J;'~)f(PitT,"
1%18 J13MepeHHH al('rMJ3H0C'I'!1 T:(Ji~'rM!I.!\ hpoo,a,x', B8~'l'b~fia' 3JteK~po~k'

I'll Jd rasbIloll Wfl~l<~nH~ B mbD6T~v ,0 l1n~,ltIti1MCQ1ikTIifJLitJ'lTOPOM~:BO;IJ;i-!
naCb npo6a (I MJI) .)J;!3J'Mff iJ?8Y (B pe-!KYJije ccjmaAeH!1~) pet'l1CTpl1PO

,MiniCb :BC::IbIill1m , COOTDe~'CTll'y'RJiljJ1e .fi -pacp-<J,uy i'P!IlTl1ff B'~lOBeTe.

3rpeKTKBHoCTb perMcTpaqHJ1 /3 ~pacna~a COCTnnJUJ.1Ia 4a;~, rpO!i
;YCTaIlOBKJ1 '"" 20 YIMH/Mm1, all:Ty.J3H.oCTb tpJ1'I'I1.ff ~ J1CXO)1,r;o~ T!'!1lt8JIolI
llO~e ;vlOO 11N".n/MJH1MH. B npo6axhocineotwIW1'lHHH omITOnosm\

PY1KCHbl aJ('i'litlHOC.'L'11 Tpani£!; B T0:;60 1''':3' npelilWUaf0Il\HG I1CXl:i,t(H.)'!O, ,
l,(TO HeJlbOfi 061>HCHHTh i3a C,qeT HSO'f0IJHOFO 060rai.q8Hi1H n, ,liP,rrMX ,
cfJOHOJ3b1X 3!MJeKTOJ!. Or.je:'fKa COo'!'HOUleHl1ff B'!>IX0A0J3 'rp~TnH 11 He$!Tpo
HOl\ B O~P.HX I1TCX IKe nT'lblTaX npmso,niiT K COOTHOm6HJ1!G /v~-: N;; ;:;:;
Io(SiI) . '

- 7, :.

P:1l"\ \C'fFf,mm BN;<GlJ.i\/B';i'I'rGHOB rj";l 'fFF:.iQ)~~li.pOBAH}Jl

,$Rr;::;F;'~A BAHN1~1fi

A. A. i)x;!:,II.lyJ<, ,Ji:H.'l:':1XOj-fOl.l, e.K. I'pmn8t.ll<Xp. ,H,C.fan'lj':-t,
B, f1,f'J:?Kopctmp I IJivLn.ir,6THl!~:oB,IJ. ~,;CD]I()8beD, D.l'. XIl~aliOB;
A. B. J!i:lEK~!H.

B::eC0103i'lEli' HHY1fr1(i~J1C~J1ap,0i32,':l'eJIhCKy';i ;,m'::TJ1?j"T' ~i\CnapHMen

TWrbH01i{JI3!1l<{1

B Ke;l.IeCTBe oqH0BUOro !<81-'<l;'l2. 'PerH(~';~P~lJ,i:IY.nw,1YX'roB IT).(erp.h:(

peaRItMt\ I1P>1jl~~:>JlC5E'€~BC.riIi?B~:~.4~'::~r1.p.~;iop" (JO,(;'l'Qfl'.;j"";\ ;13 IS re

,lIlHlBJ,;X Ctl~Tmt!<0B'CP1I9H.M. ~?1eK~~;';:1b~GI\CT'(?lMN ,pel'llcT;'Paqv!i1 '01,D,liO-
MeTpl:t<cCK01'O !J1'.l116opa CP'1C2.- " " , ' ,

JI,][fl 3e:i;i1Tbi O'l'B~-SJJBel'O {oH9.,l\eT.eX'l'op 6bJ1, not'p~:>;eH 1> 6aK C

5oJ!,dl. U~H';pan~Hbd:l R&.':laJI,l\CTe'Kiropa, cHuf):"eH- '3a:~I1THI::'~ CTUKaHOM" i3

lt0TCPOli. pa31,1€E:UEl'iC'ii riOB1'611!-tCp :St~C0KO,rO~PE.'leHHH (r:~er:r.E,) C 06pa::l

~OM. Htle;%~;i G60'Py;!40!3~'ib.:.·,ctfcTel,:oA HarpiaBa,l.\? '.' 'V l3CO ,J{ 11 OXJ!P'c;r;

):\eWIIJ'! AO TeMf\8p~Ty,pi"'J!,W;KOr6 e:ap;r<:l,a'l'alC+:e. CJ1CTel,IO~ I';;,~OB~QC IW.lA

MYHI1K8iqUP. f ,no?136J1~~~ lJ(·jjlytta:~b B ";e~ Bal~yj1.t ..... 10 ITa, M naB1ieH1l6

r8308C:>~ cIl6;rtbi l!.oIOOOMr!a. ,', ,', ' , ,
itPUUEl Toro tB ~at;eq71le ;iJ,$'fSl<TG1'8' H'et:i''PCHlloro II r&Y.l1/l. •• MGJ!Y'

tlep.~iil HCnO,'l,b3()J;l~le5iCt~1!'mlJl.1Rqti¢ffill/~1 ;neTt::KTc-p ,co c"Ii.,,,5eH:n~, c
noporol{. .p~NIC'.tbaWilf' '(,O.'l6€ 31/l3B. f>et"lclf:pat.{lHi riOltc:.3am:v. OUOH){ :',e
TeK'J'otot' o¢:Illi;e~til~$i)laCb, E a13?O~~c.T~I~~CRO:F 'P€;:n:::~e, He;:'1':9HHllit ~
497''',l).~'i'eK'l'o!Ja.'c~oTSeTeT}'t~eTOIO?~:t O,Olf5 (Iff) aw'//c, or;: Gift;:s,:'-
TlnIHO~'rH ---1%. " ,

K~li'I'l)oJlli $8. Cop,eplU!Me:,! Tp11'!'H:I El ra;:;OEot! ¢a3~ OC!4eCTi:JiZiTCH

K~K B x:)~e i31{Cn~p,Jt~GH'ta; 'l'4~:11110 erc eaoe~illeEj::O c 110~ :0:'\",;,; ~'c:'a
HbB\':M" ~3p3.doTaHgCP r{a 6a3~,Il,03Hm3Tp:1l;pr2-04:, ~CH ;':')TO~0r.

TO-9 v"I', '..-,.. !\t1' JI. . " . ,

ITpl1i.laCl:.TI.(€Hi1l-l )J;el~pl1;~HOFO paHa:;;I'!;I¥gp~i-t~3Jl~2 !l.a~c'Jv.2e, 7r
r ' ~~o6n'"~rr ~I ""etiTe"iv.e:,! tl'PW .n~il.';rEi:>l11 "501[13,:1 rto:.'Je,~:;::;J1~:,f l'Sr :0-c. .. - C"c... J: ..~ f"l .. ,t- .. , . ' .,.' : .,. .~

~l<.'!HF'!:laFlln1 0'1', ?71£ ,.'(0693 K. 6b,.nHMr:ej,';lcTp!-tPEo.."I=~ He:!TpoHH:,'e

acm1.1ltli 'rtpo,n0J,;•.""(l1'reJIbtiOC'!'brJ oG' :?GCic c fiHTei:'pa.1bHr~;' B:':X'J.nO~.1 Ci'I

3. 11J3,l1,0 3.10° H. nOi([,:38f::lIlCmiH'i'IiJIJlfl$OtiMOrO AeTs:\Top.-'l B 3TO 

Bpe}.:J\ He. npeep:a.'l:1 36- 'ml!i'~l?e2f.a OT y:pJ 3nS'q;oHa6orc C!lrr:3Jla.

Ha 'MO'?K!l TPHT~L1 B )1;mmo;or G(3~l-l:{::H(CnCpl1il3"r{'l·OBH€32·t;tKCI1t:CBa

He B. QE;3I1C,tl,gd'taTOQ{0 H;C\I:ldx S~i:'PR3Hi;;HHCe'L'b;o IK:O,!i.i:1Cro ,D.8~TO
?tlR ~'~.2' 10- KitlJ'r.
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'11~?~~;fiJ!n~~Oy~~"aJi:1\a«· ~1()(}~:[;;O~fii;r(e~~f,111;11, fi ('#18 fIll 'rp81'Mi15
". .\:.' " .... '.

: N.8CGli~ . O,)T.,H81{Q o6~'ceTr:.;r He ~CHliv. C)IC,lUi ::JT:JTpll'l'Y.R H.l:;:£. M(jJle·~

II'y Jl~j jUl.

~9':'"

PEA:Kl.WM H.JmPfIprQ .QHh':r¥$A ,B lIll;1IJIA,TI;¥H1, CTI1llfm1POBJJffihlE

, '.' 'T~"iP,t~.PJ§'fflJtQM. B. m'J,11Jl.l?ill1 -

,ro.pq,~1ie~:#.,~~~J#;~J1;~~~';)1?~"~ ·r~JJ?PJ~l!)O., H, j 'l1ilJ:l.H.Oll Vi. IT•
. '. . ~. '."" " " -'",. " .' . '. . ..... ' ,. .

. . _ t.

~.,I\PKn~~e D~~y~n~ID+cffp~3Y~bTaT¥?RQ~Bp~?HTa~HHX.

z~p-~~o,~aH~.~l:~~ ~~1~~O'i'ep.p~pa.'fj!p~!Or.o~qAe.p{io.ro()l~H're8a
D" ,1l~adi~~'~~6'2: ifl~~ti .·;~~Jr~ra;iP~~truHl~ll'lIOO MEiI1'Ha0~1ll~j1aCb

..::;a;~'~~~~~';'~¥~~~~~d;;~a;i~;;;~'~ ;~~~.ri;;~~~;; .~~~~~H.~~~ .;.~~~~.~
G<*uJ~li!.~¥YA!Ho,~~E,l~~liJil{~~~T;~*'t~!tjGe.~~ ,YC~~!!'9;\3,I$,e (POCT ~ rcr

- 8 -

B.i1Hrr'IffiE PEMAOD 3)ffi'f{TPOJ.[J!;SA T.sDIt'WIOft. SOm: HA

ITPOTEIWIME H.~EPHOrO CirlTFt3A :il TH'lYfrIE

rOJ.lOEHO.3 B.M., JIapuoHoB B.B., MaPROn
. 06pa3i10B C.B•• qepH()B M•.tI~

Mcc;ra.n;OBaI10 llmutlllie peji;n;>10J3';HJte~TpoiI.YrSa,il,~,1t$.K~pdxi;t¥~~:e'9~:
, ,.,-,.,' ", ,', ,-' ..... .' .' ..,'. ,

R'li.lX SNef'1Ra..'C 0 paSJUNH0'ii I'eOMe5iP:it.e~ 8?IeJ(TpO~0J!l. ~bpMa , pas~AM~'

¥- ROHCTPY1<mm: 3Jle~T.pQnO:n rr63Boft.it~ lipb~~J~]{1'~ M~cb;:"(ifieRTPOMeT.Pf!

-qeoZnlfB-'!8JlH3 yc.'lO~~ B'#eipel1'l'JI',iJ;e~Te2~:B MeriiJIJrrlQ v.rr;i6tHe'.o'
MCnO,Th80Balrd .IMaOT~tNaT~e, {'Ju'1CTQ1wa, y; ,.~M1J~~?q~fI$"l{glr4?Y,:"
lIte1!HH8' <1JlehTpO~ii .,tt.iffi·ii~Te~J~~ilt\!3.tt~LA~«~ePitpon{i$qfi.p~J.
He1f'~ pe;rJi,\ID aCR;'W~eTPIDrW:J1"O T~K~:B stir~iUtax~:li~6c1mebit6ro!riroe:.
a TalOKe 13 J1qe~im.x c HOHo6~MefuiiliV1~ '( nqg'OC?,Jte~;HBlr&.~H j M~M :..

6pa.flaMli. npl1 ::l'l'oM ,rrp8cli~ft~~~a~pJ{~~·iq63,b;.c~,H;m·l1a;vi0;1i:$~
. -,;' ", -' - .-;,,/ - .." ,,': ,.' . \ ". ',.:>,"""".', ",..-'.":":, ."":",:,",.:".,:,_:':;,~-,,, -', :'

II01'OR013 ,I\ef1i!cl'lI'JI B MeTrot~. 'tl'rb .B .~ H~~Teh'iH'(j~ 'a~~Ir~ffi~:' 6it.pe~~-

MeTCr.:· XapaKTepOM fTb1IJiPVIs~i S~~R'l'PO.u~~ ~o~~: ..' yi~nQfm36'3~, ~ '.'

JIaCh aa,\1RHy"rM 0xeMa JiUpkYiIR.IUHI <i'Jl}li<ii:pomrr·a_,.;~i,HiOTOBlIeHHci~o

Ha oefron.e fLl-ilD ......•. M3Mtpe~~i:~~¥n~N~~¥P&,·irl)g~~irt1,:()e~;A~ .• •·
RaTO,l\ROH n P.1fo.tiflof!' -qacTf)~ fI'ieit~¥.. rt6fpRHe~fp~;{6Jik3~rep4t~e:Ff.'

C nOMomhID ~e~~RTopak aHa;~H3NpoBafto~ MHOr()Xaa~HMM. aMu~1in .~

HHM aHajU1aaTOp0M M,\1IlYJl:SCOB. LP4840, rIpeJ3h1m~'ifHe 'n~'TOR~al!Ei~ .;.

T.POJIOB H~ C!JOI1b~ .BPJdJ.e.a~dhepm~e;ITe~.epil~a~Mno .A~~'nbPJtitR·~ .
YCTBH013AB£O, ~TOYBe~einiJ'~erti?BuX rtb~~~o~'o;ITP6ffO~~~eick'
cooTBaTcTllyKl!lw~n6Bl>.;meIH1:e~· .rroToRO: :aebpOHOb- ..~ .. B r(l:l.itecTBe~oJi-. '. . . ~

TPOJIhHhIX rrpOBO,l.(RJiRcE J{.'teHTW!iw.~ ~.itcIlep~,eHTiiI· Hune'I'Jfofr B6,ite •
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B03MO~OC·nIPErMGTPAUvmCnmIT'!#JIJISiW.()ijJ~'JrfFiioA9M.Q~EP~~~PblX
nOT0KO~ IAOm13I1PYOilE1X146JIY4E~'l()~Ef.iblk' . ",

13 PEAK!m,qx.· +rr13K01'EMITEPAtYRHOroijEPHoro'cAAirEei

- :1 -
HEKQ'roPHE 8KCflEH1MEHTbI nO- 3JIEKTPO.iI113Y 'l'HJKEJloB. BO.D,H
C fIA.1DIA.n\1EBblMI1 11 f1llATvlHOBblMJ.18JlliI~TE'O)]/lJfA

,B'.t,Byinye.B, Jr. H.}\(ept-nCIiHR.,C;II.l{YSH8U;OB, IO.A .JIanyllI10m,

A.H.H.IilKii'i'GHRO, :A .,U.l1epeKpecT8HRo ,H.Il. CanOmHI1Ko~.
C.M.ToJIOKOHHIil~OB, A.lv1.l.\xbBpe6oB

Gir1AB eeep

Dpe,nCTaB;lJeffl>! &RCnepI1MeHTaJIbHhla;iJ,aHHble no perlil~Tp&qHIil HefiT

pOHBOl'O Ii . (j -I1S.lI'~e)'Il-l~ rIpM 13JleKTp01£l-lselJ,20c Ftf ~ pt ~J!eK'l'

po,Uro.m. ,D,JJiJ pel"liC'!'PaQl-llilfl,ll,ep){bl~ liSJlYQeHl1t1 B,uaHl'n,JX (3KCnepHI,IaH'l'aX

l'llllJtS;C03,IVlH&,. Y'CTRHOBK8., l1pe.nyew~.'l'p~Ba:KXi\M O,IJ.HOBpeMeHHYJO Ii HesaBH·'

.. eliMY!O perlilcTpaqMlo Terrn()BH~ Hetl'rpOHCB Iil ;( ~'1il3J1yqeHliB: B6J1H311'

O::'l~ltrrpO:IIif3epa •. B ICB!;£eCTBe .:: Pd::~JIe~TPQ,n~·p.cnonp::l(?BaJlM~bOdP!l3IJ;1'J
wonb!'''', OTJl:Hl-leJOll\HeCl!'1 ,nPYT' aT .up;ypB, no Ma.cceH rrbpa3MepaM, ~

.'Tal{~CTep1KeHb, H0JlY"!8HHhlfl MP-TO,nOM 3bHHOtl n.llaBl{H. 8jleK'!'pOJl~TOM

CJtY1'tH.lI' Bo.u~oMcJiYt!ae 30% paqTBop L(2$O4 B .II20 , B ,lJ,pyrOM -

7% paCTBOp Li: OJ)B Jl20. 11cl1oJIb30BIlJIlilCb 3 JreK'l!pO'JIlilSepLl :paSJlH~Cltl

WOpMbI. B flf1,ue cepv.11 ~3Mep!;)Hl-ii1 .Ha61l10,n~acb 3MHCClU{ HetlTpOlmE

.. wvmYJJbCHOI'9 xapaKTepa. O,IJ.HElKCl HeCTa()HJrbHOCTb 3cfxPeK'fai-l O'I'CJTCTB~e

notiTo.pR8MOC'JliLH8 . n08BOJlRlCTC,lleJlnTb O;n"omlatJHblX BbTBO,;:lOB HI1 0 t.je-

xmnl3Me j~R'ra. ;'Jf.O ero BcJ!l1"nme. pape.PWC'i'pMpCBll.Tb ~/ -

1il8JIytleHIile B )!/iHHbnC.3Rcnepr1MeHTaXH8 ynanoch, .q'rc, 110-Bl{,n~IOMy,

CER3al-10, C MaJlOt't 8~K'rIilBH0C'rb!O Q' -,neT8KTopa (MeHbilI8 1%).

B cnY'~ae BQ&~URU$l>~!tlpl> $!~~~t~9i'q '...•~,<l,.:...•..eT......•ae.•,·..••'~.·:...n.a.... ".·.•....'.·.."..n...•.•~.'r.·....M,'.•.. ~~~~~~9;'¥lre
'I'SfxeiT!ot\ :a;o.ab:'~aI!.jO)leeBli?Posr·i'a:~J G.!i!>ol!~~y,~le '" .' .........Y

, .

~m·qI?ue ·l'Jantrca·~I.! ~ ... I11.op~A~Q .yfJe~1>w$,}l'~'~~P9~~lq9't~ ,~*~~9:r~W~lj~~-

~f~~'!l~!I~llr~~i
'··~almli?,.1~·M~9 ..•.• Af}YI'I{e ...•p~q.~~~M,.~~~~Q~~~~ •.•.~.,/~l>iQ~Ji,.

:S°PJ~l.

J
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. M,:A iBpoti~a,B elfl1tl, .i

VJHi;fv,'ryT[ri1;vi,,'Y\~.~~l"lv.AHGQ~H

TPoJt~Bc):Htiexb~¥1qM·i·Q~!~~111<.i~ 1i!>11,i: ~!ren~'PM~eH'ricl~ ~',

o!i":"o'.'D~.~·~'~"f· •."'''''~\:~M'4><dn~~"0·~t\(:;· ..; ·

" ,"',:., '" '.,,'f.,':

MIlIHTVlHpOBai-i~e J'l,LjepHbIX pe&:rr:wtHB p~3YJt'b~'a'f:l~ tlJtM'T~il~eu,i~'·l~bprifuj.:lt&),i '.
v. gJ330Boro J1epexo~~ R. t;o~epiJ<~!iWti~ci1~atMjt4~p~~~#~~iN,~~ ';<. >;~:,'

lfoH)ieHr.J:lP@BBH~JO\l!;p~*e; ..

I
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ffiQlMO.B ¥f.O•• "({O\3~bB;:j.G~l\., nIilBJlOBE.A,. CM~HOBW.\r\.
If.p~e;;HQp.pC~ lJFiOTt-l'l'Y'~UBeTlfr,JX MeT/:JJ!JlQB' .'

, . '." . . ." .' . . .', ~ . ,

, .OdfIapY'$~J!O'm3~eRW~a1JXMaHe!tTP?1I0B 13 npoue~,ce x>w.roIeckID; pa,.'
. a~ijw:f1tJ3o'?c~~OEi-!leH~I~11PoC!J'Ot! ,..14" )J.enTe})I4pOBanHOMcoJJeMoJ(c8J1~Ta . haJJJJa~.'.
~il (:N,H~)~~(l{)llo. W!,.(N~ );zPdo;z~'r~3606pl3iillj>1M .~e~repHe"l. . ..' . . ,'0 ,

, .. PerW~'1'p8tJ¥g·· ,Hf30TJ*>~0B i1P9~8~W~1'lit~ch '. ~e~~Top6M, .qpe}.\c'fsBJlHKr
~W.l,1<!o~~)}lle~;",~",,6palJ~,· :e15~IOqlil\lllll.Jtt,i120Torrtl? ,1'1. C\,\IiJlluY1J1fjJlVIQHHOTO

,',"'> ,", "'." .' ",' '"., '.' ',' ..... ", '. "~,, ".:,""',
•c~e!J'~~ ~".'.' ~~~:~c~e\:JIilMa~J1W'l'@Jlfl, .. Hef41p9110BHCnOJlb30Balli3 .'l;fi*~JJaa

B0~a~.Jia~JC~l!ti,~~a~}l>BCntl1~M&JlbJ{O .. ~?~aqO!allUO'" ·perY~~W!'40M
XWM~~eCKC;>Mpe?i'r()pe'1'l' O~RGBpe"leHR~ ..~ .•', pehtCTp8~~eR .. ~etltw.p6HOB
1I1fjVl1a~~CJ:,~ToMa~~9a8H~pe¥rt'p~w:,rpa\lJWle,¢~(J{pq~3~)lpJ{3) H Tep-'
Mm1il?I3m.t~!l!p~eq~'M6~Cif{aJ,\~~ ....•... '.' •. ....'.. ..', .

, " ... ,()~H8PY*e~0,,'IT-()1iVIMjJR@CI~ai,PB~~UJibl~¢nl.1,naeTOAEa2 8~'ana. H~
.' of!epI3QMa~ai;Je'JMv.WejiJ;>HOC!f1t>lll,·BO'"Iao .'. oe~ CI\S8BM,CWI\OC'l'HOT
'p~Fy~yq~Dl,¥.~~a~qpc~J(alUIa),()CiP~l3Y~~Cffp~npOM~1KYtO'l~npo,
~W¥P9~Hn~~~~'I;i:Ka'\ec~~~oBa'llioPOIlpO)(l%ra~·uaa'l'Ypot.! •. af~ne
iIpq;~C;gO~'~1>IC~(i)e. (l~p~aqBp~e~e!h;epu.rr.a rit:lJ!1!8;J{Wt~.~aTe~?' o~o~pe·~
M~I!HQ.~r~~8l1Jl"~.1'~CC~ l<.8K .o(5pat'}6Ba~, .T8K· ~. pa~Il~;J1t:l .AO~l'ep1'l)l;9.
~IDt();P;~l&~e :. '1CBa~JibBe~M10 •..... RBI1' .no,cT0~pP,r. .. y.cJl6~~~· .... pe~n'~~'
Mal'J0~a;JjM~~~QA'1l~th'P(}:f!OB()~elieH H~lcepe~v:!Jl,el::'ro; 1'l'llfma.~e '2"-ro'

. :'" "" ~.': ",' .'-- __ , '.' _',:",' "', ,>", \- ",-:" _. . -", ,;:., ,. ,_, '" , ".,.. ,- ',' ,', L' , " '.':.- .' )~. ,,' -,' , ",;'

&T8tiQ1.3 ,VI f!;€JIJlf¥>~yelr> ei,~a~c~YME!Ml't ·'l.'BcrrJJO~¥JJi~J1f!FfI411r>'Wi1JReCI{OVi

f>aalt~~,. ' . .. . ", ··"~e,r8f.T6prW()TllQcwreJJbH()'JIGl)IJOclK~I3hliO:rl··

H6tfil)<:mo~ '., .. " .. ¥IO;Jy4~~ '~ovwmeCTB~mtO~'38I\~G~C~~' ..
'. .nq-l1~@'~@n~ ,np(3)1Jl0J.lP:Rll'!'tl~~1iO ...·qdb$lC~f!ilir(\H· '''y<:;~~p~~JJbHOU~'

'140).\6,11:;10 .~9~O~~()f:O\IiJ~~PIfOP(),0~'J1$~'~Lp~',.0qp~~oEa~ '. ~B.~Hgf"X ,.nOB6p
xllQCTe,t! '. f3l{PW<T~Jl~WJl'8'xi.l\e~!ft)PI1POB81Hr~npQ~yK'l'(»)3 naJl1ja~t~ .• lilrtpQU,.6q@

. '~'B('lpMiPa8!.l0~ ,iB1),tWj:~()K~ipeC1~l;J;mt" ',' .
,', , .. ". - .,- ','. ,', '.',,', ':', ..',

r.I1.Me'P30H.B.A.~p8B

iI1Ii3~ttecroi~ HHCTliTY'T J.1M.n'.H.JIe()611eilaAH.cCGP.

- 14.,.

E.il.KOBaJI'b'tlYR ~

JIbBOBCKlitt ,rooyi1E'.pCTBOHHJ,l~ yHi'i:aepOI1Te'i:'

, ,

PErMCTPAUWH' HFMTPOHOB.M"TP11TI1flvJ3 MACCI1BHOR
I1AJ1JLWfE:BOfi MVillIElli1 /:fACJ:l!J$WiOtiAEt!tEP'.0.N\t. '. '

Bnpo~ecce f:l1I9l(TpoJmaa Tlll::eJIol1rBollhl c na..J1Jl8;.'}.ijoabtM Ka'Tl1j,f.OM

npCI4eBO,lll1JtaCbpOl'l1CT~dtihlCTPhlX Helh>pCHoEf (CtZeTtIIllr.:'oM Ha ,O~IOB$
. " . .' , " . ~.' ." ' .

1"..l1BC'!'WlecltOI'O CWUlTlI'.JIJISiTOpa) H Me,ijJteHlihric( C~OPK("j~ ~a 10 rElJIHe-

EWC CqS'l'tffiKOB) Ha C0}311a,nel'J:,10B npeJj.eJI8.X IOMKCC, ot5w~~ lleJxf;att'l'fls",

HOOTI:HO 3%. 06Ha;py)l1eHO~36hl+'OqHOeHe~TpoHiibe W3.1I';tlerll.ia. K,"'lelOll1ee

XapaKTep HeCIWJIbRV.x l.(OPOTl",iIX( ~ I'MMH) i3CIlhtUleK. co,tle~j<:

rv 102 m3~t!rpoHoB He.!IJoHG CJIBt5Cr'O'( ,vI M!'lli·-I ) cnop~-qacMrov.c

nycKaHM~ O~CqHMX ~eMTpoHOB_ KOHTpOJIbHMa 8KcnepHMeHT~ B!~roqaJl~

~aMepelfiuI c 3atvH3HC~ Pd Dx ..,.? Pd ripH I "" 0;

Pd -r i\l~, I"" 2A; D2 ? J'Pd~ \~(20) Nt: )"'214.'
. illo}t Ct,leTa COBHe.Jj.eHHf1i ~ 5· IO~c-l. nallb!llie~U1e a.-r(TMBtlOCT~Ha6JU{1f,f.a"

JIOCh !!'pn HMnyJ!~CHOM To~e 1'1 TEll»IOIJ;HItJmPOBaHl'iM.rrpl1'l.>epMOl'leCOpO!~·

!~ DhlJj.9)lKBm9McK raae o6H1a.p~efjQ'nplwY'1'C°rime Tl;JlIl't'~lJi. YltasLl138nJmM

Ha ero Hapa~OTRY B XOl'le 5KcnepHMeHTa~

"I

,I
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l1rlv.IJ,I1.i'lFDBAi-I¥IE nD."PEAi{L(VIlt fJPI1 MEXAl1YilJ.ECKi1X

~B(3)],EnCTBl1HX aA,QEVlTEPHf\)BAH~lliE TBEP,Il,lili TE.T]A

li~CTHT~T¢H3~qe0KOv, xHMHH,AH CCCP, r.MocKBB

ll,i:one,l\eHo }fCCJJ6,1l,0sB,Hy.e B03MOJKHOCTY. vIHI1q1Il1FOBaHIHl ]YD -pesy.il,Hll
m1HT83l:L npl1 ,MexamiuecY.I1XB03,1l,etiC'rBIHlX ,Ha CI1CreMY MeTa.T.lJl-~el1'repl~.

, I1ccne,ll,OB~MeTanRu +y ~y rrynn neFI10,ll,I1~eCKOM CMCTeMbI, ~R

,Il,etiTeFHpOEaHl1flKO~OPblX I1CnOJlb30BaJIl1Cb T~e~aH B0,ll,a H ,Il,enTepl1pOBa~~

nomm,pOnMJleH • [;lexaHMuecKHe B03,il,etic'i'BHH Ha H3YQaeMl:IE: CHC't'eMbl OCYlIIeCT

13JlfL1uicb Jm60 .11 I1pbijeece BI16p0,ll,l1cnepI'l1pOEaHI1R B IUafoBo~ BH6pOMeJlbHH-'

Ue, J11160B lIpOQecceBHEHjlHeI'O 'rpeHl1fl CIWJlbirr8Hl1fl.

B lta.~ec'rBe ,Il,€TeJ<TojCa t13,ilyt<eHI1.fI HeV,T,pOIi()B ViCnOJlb30BaH OJlOK flPO"

nOF~oHanbHb~ c~eT~iKOBC s¢QeKTlrlBHocTbIDI%.

, 06HapYJI\eHa ~MHeCl1fl~et-l~'pOHOD U;:lrl MeXamllle~Kl1X E03~etiC'l'BIUlX liB.

M!~'IaJIJJbJ: TWfaH, ~PWHIo1W, raJj'lHI1H, BfJ,IiCl,lJ,I1r. B n:pJ1CyTcTBI1I1 'TroI(8JIOn

llQP,f>lI1JlH nOJlHn:pOnI1JleH~ Ha yr,:oBHe 4.,;10 G Bhlllle ¢oHa. HE'.l16oJlbUll1fl 8!MJeK'I'

Ha6J1ID,il,aecl'CR Bn:pou,ecce '38.M0l::wrGf13aHIUi 13 lKl1.n.IWM. DSOTe ,lI,l1criercHoro

'n:po;rr.yK'1'~,0PP~30B~BJllet'ocSfnpl ~llcner.rl1:r::oBaHlll1 MeTaJIJlOB B ,Il,eMTepll1

co.n.epK~~4 .cte,n.ax. B STOM c~yqae HaBeCKa 06:paaQa MeT~Jla Maccofl

,""" 10 r \:lMI1T!1:p013a.JIa. "" 10 Hie ,06Ha.r.Y'tK8,HO TaKiK€ HeJ(OTo:poe YBeJJl14eHlIe

(HC't~O-?O%)' cqeTB. 6 ':'T.laCTI1I.j \l,pll I1CCJ)e,tj,OBaHI1I1 :)'PlrlX rrp0,ll,j"K'IOB, Ha
, ',,' . ) . '

uF0'I'04HOM 411- f-' ';'C,tIe'l'~J1Ke no cpaBHeHl1lO co C'qeTOM )~-tlaCTlIQ Upl

I1cCJie,ll,OBaHllH IlliCThlX ITOFDlI!!<OB'rex IKe ,MeTa1JJlOB.

"06HarYiKeHa CJla6a.fl 8MHCCltflBei1TpciHoB np.H I,aEI1'I'aIJ;HOHHOM BOS,I\etic'r

BI1I1 (DFH qaCTOTe 22 KI'Q) Ha .n.ef1Tepl1MCo~e:p*aw.He c:peAN ,(cycneHsHH

~etiTep~~.n.OB ME: 'I'8.IlJl.oB B 1;RiKeJlQ·H BO,I\e).

() 6Cyj!\It13lOTCit l303MOlKHble MeXaHl13Mb1, lla6J1IOAMMblX::$1leKTOB.

I,

I,

I

I
,I
i
I

I
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.viCCJfE).(OBAillffi ABOMAJiliHHX hJIEPliJ~X m3JIF.ffirn B liEi;rrEP~iiIACImtEHHblX

MET.t.JIJT.AX
MapTblHoB M. Vl. ,MeJlb,!U{8HOB A.~.,qenoBci\!m Ii.M.

Y/.A3 0.M.VJ..B.I-typ'18ToBa

!:!E9Be.r:;eHo o6JJr;:elille T1 MIDlIe~1I'l J.lOH8MH D c 'pe:rncTp8!tKe14 Sl.mCCilM

He~'l'pOaOB I10JllIMGpHW.m: ,neT8KTopaMM (IT..,!{H) H ,neTeKTOp8l.lH!I8 (IeROBe

3He CQ8'J"W.KOB (GHM~18). FellCv.Mt~ .0Ilb1'l'OB: nyqOR,HO!IOB D c SHeprne~
1 •6I~3B, IIJJOTHO~Tb HORRoro 'l'OKa 2mA/(;M2 ; MIDIlea& - ru{J1l'lH,lq>M,o,:eGIGW

0pYCOIt Ti ,ltM3L:E:TPOl.l 4CM; 'l'eMnfrpUTypa' MH!aCIUl:4000C; .IVlliTeJIhI10GTh

OflNTOB 5~a(;OB; 12 on~TOB cCRM-18 H C OilNTOB C 1mB.
Pe3YJIbT8Tbl: B Tpex oITh!'rax perncTp~lpoBaJJ,OCb O'l'KJIOHeIrneCHrHh.lJ8

c ll1M-18 OT ~HoBoro ypOBF.R. B Tpex DO(;J,e.nYfu~iXqnHTaX'HD6~AaJICH

pOCT n73~pbKOB B nnh. r~'eHCHBHoCTb s~cc.lli SeMTPOHOB

nepeC'·iUT8Illi3i. no nOIt33aml:f!Mfl)J;H11P~IMepH(,ro5II!C,' CHM-I8 - 103u/c.

,.H&OJIlO~bJ.iOCb SIBliO BhlpmltelllIOe, J10C,Tle,neaC'fBne.

~03e,neHO OOJiV8HW:l ~1 Idi!Illerw. V,CRDMK a, DR' Xe C peliiCTpSIUlO£1

3M'.1.CCIDl OhlC':'pllX 3apH:l(e~ t!8CT~ I10JIy:IPOBO,IUlliKOBhIM ucnepXOCTH0

C'll.lpbepHm{ ,o:eTeKTopOM (l1M). Pe~cinI:!TOB: nyqoK MOMOBii, D ij: Xe;
• SHeprmI E=2 .5Il'.sB, nJIOTHOC'fb "OHIiOrO 'fOR3 kaw/lITem, J=5rnA/Gil ,B

(lilllT8X C D J.j H; J!;;=:I.6KSBl:=8r.l1l/CM2 30illlTax c X:e;mnnemI ::-~PYI'J!hle
~i nJI&c'r~HbI ,ltHaLleTpoM ~CM I TOJlIllIDlofi ?,M},{; 'i'eMiJep..~ypa MIDliElIlli ,10 °c;
.~Te~bHOCTb on~TOB 5 qaCOB.

Pe3YJlbT&m: perncTpv.poBaJio0b OTKJiOU8IrnB ypOBHJI CM'Ha1I8 cflni{

B OnNTe 'c nyqKOM BOHOD D OT ypOBHH c'UytiKoM H» Xe. Ha~~a~OGb

.:\O:::TH'I'OtiHO BblpallteUnOenOCJie,il;e~cTBne.

!'!p'cBe~o B.lleK'l'PCXJmHt{e6KOeHa()llilleIDl~ H30Tona:-.rn: BO,!J;Op0.l48 Pd
npu O,o:HOBpei.fBIllioR pe:P.Hc,I'psr.w.u OUcTp~X 38PmK8HHYX "'racTl!I:(. PelJlliMhI
1}iIb\'l'oa: SJieK'l'P0JIlfT D20+LiOD H ~O+lliOiIj J=o.3A!d~, U:::24sj BpeMli

H8Chlll\8ffiUi 1?'laCOB; M8TepIi!8JI Its'i'0Aa Pd (XOjIO~HOfl:aTaHIlaff lj)oJlbra

'J.'oJlllJ;..'wa 401.IRMj: KOJlli~ec't'BooIlblTOB: C D20 -.2,' C f~O - 2. ,
PeaYJIhT8TSi: lie sapeJ'HCTPHlJoB8HHO GT8TI1Crn'leCKtl ,nocTOBepHhIx'

OTJrn:tn~ B C'i'3TG C0C~),RM BOIlfJT9A, C D
2
0:li F"20.CP6ABM CKOpOCTl.

CtIeTa CCOhlT~ COG'l'aBJHIJl& IipHt.!.epuo 2-10liMll/'lac.

flpe,nCT8B.IlRBI.wB 3,neCb pe3YJIb'i.'&Tl,I ortblTOD HMelOT npe,nBnp"Te.1b!ibt}i

xapaRTep 1:1 He MorYT HBJUJTbCH ,no~a3aTe.1hCTBot,{ cyn;e(;,l'BOB8lmlI

iPeHcMeHfl "XOJIO,nHOrc Mtrpg01'O cur.Te3a". tl,l4iiaK,O, no MEefIv.:1O 33TOpO£,

OIm MoryT OK<lSaTLGH nOJJ8&1l1lMH, Iipio! onpe,ne:nemm OY,JUl1llHX HanpgB.IJHH!dfi'

HCCJIG;nOBamifi.

11 .' 17 -
B.B•.4er:~rI1H, A.r •JhmccH, B.A.KJ!lOeB, JO.n.Tonq::oB,

~.M.C~tOB, M.A.hoRo6on
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IfOPFEJTJlliJ-m ITPCt..TECCOB iliaro- H Im:tlTF03HOO
I

3!vfiiCCYM IIFVt 8.JlEl{T!,0JM'l'W!EjKO:A SACbIll\Effilli
MlITAJIJICB H CrJIilliOB

IO.B.MoYilll, H.rr.B811YeB, B.vI.Cap!-'lll':, r.A.mlimmrrOB

IUWltJefM8'1'~1M. VI.rr.BapW1Ha, ;1!OerCila

. B GBH3M C np06JJeMO~ H,tIep'iOI'O C:.1HTE'Sa B Me'i'aJI.ilaX npe,i\CTa.BJ\l1C~ l1H-

.'.Ce~c r13Y'-Iemie l)JOT08M~CGMU np}; 8JleK':,p:.>JJvlTJ11!8CKCM :faCE~I\C}i~a o61'a3L(11B
. EO~(lP0,tlow. H ,tI6HTepi'16M. KaK 6hlJIO no;C'.'1aHO paHee, c1JoT081,mCCWI CDy.3a:1a

C npCL\6CCaM.I1 T1J6Il\WiO0':5pa30BaHhlI K GOflB1l6ID1e:.l B p.fl,tle CJrjti3.6B s.7ICK'fIm-·

. tl8CP:0I'C p23pli,tla w.eil.)ry rrOB8pXHOC:Tmm o6pa.2Y1OI11IfXC:.fl TpeD\l1H, 3JieK~pwmc:

'RMe ITOM, BO::lIUlKaI:llUlle B otJaI'6 TPEHl¥ftI006pasCBaHI1.fl, MOryT iiB.:Iil'i'bC.'i we-:
TOtIHRKOM yCKCpeHHH MOHOE ,tIe~fTepl1.fl, 'ITO CTl'!M)'JllipyeT rrpOTeI'aHHe }Ja.aKL\!1.':1

fl,~8PHOI'O C:1IiT83a Jj MeT8JIJlax. P9.Hee ii'OT08MJIICC110IlHhlc HCCJIE'.I(OB&.HIili np0-'

D,6CCa 8J!eTCTpCTili'l'lNeCKOt'0 HaCbfll\eHI1.fl '.leT'3JIJIOB BO,tlOpO,l\OM H0 npOBO.r\:.1JlJIICb.

B~aHijOM pa60Te JIICCJ18,t1GBaHa 3M~CCHH WOTCHOE y, H8~TPOHOB rrpl1

SJIeK~po.miTwrec~oM Hac~em1H BO,l'lCPOAOM 1A.,liCI1TCpYieM· O~PCl3U,OB(!)3 'i'H'.ca,
,Ba, l.\l-1pKCiHlUI, CTaJIeJ.\: 4OX, BUCOKOnp04:HOrO crr;Ia:e.a H1:SR9ivf)T. IIpEJ,D,Bapl1'reJIb

EO onp8)J,e.rreHo KOJll{lIeCTEO w4,4>y3110HHO-nO,n;Bl1lKH0rO ,D,8MTSpmr B o6pa.')~ax ,

KOTopoe COCTI:l.BI1JIO ,L\Jl.fl' CTaJi11 IiI8H9M5T - 0,055 CMP,h.', L\Y.PCOH;-m··O ,045cM::l/r,

TJIITaH& - 0,03 CM
3 /r~ 40X - O,OT' CM

3h. B CTaJlli HI13I-:9MST Ko:rn.qeCTDO

,n,wf4Jj3I1bHHO- nO,D,BKitliOPO .Ii6~iTBpVlE B Tpl1-TIeTbIIJ6 pase:. rIpeBblJila6T KOJl31tIecrr

BO B0,D,opeJ,tIa; CKOPOCT<. BH,D,6J:!eHHH ,tIetiTepv..fl 113 SToki CTaJlliB 3 pU3a HJIIil.C

Cl<uPOCTI1 Bhl,I\eJlCHY1ff BO,tlopo,l\a. Xapa,'<'l'ep Bhl,I\eJJeHHH· ,tIe¥'Tepl1Ji i12 CTaJI.!'i

Hrtrn9ivD'l' Ii TH'i'a'fa CB\1AeTeJJbC'I'ByeT () CB.fl3!:>lDaHilll SH:im<\T6JIbHOrO KOJrntle

CTB:l ,z;,ei1'l'CpmI ,D,ctP8KTaMI1 Y! I'liI,r\PI14%lM11 ~a3a1.1I1JpaC:I&.,l\llifl1J.\MMI1C.il' CnyCTH. 9n-

, pe,tieJIeHHoe BpcMR rioCJle OKOHqaHl".fi Hac~eHHH OOpR3I.\OB. ITOJ!yQeHHbIe»:8Ji-·

!iblC:' J'l<83hll3'WO'l' HEl, CJ'J~eCTBeSHoe B }JH,U;6 c.1JY'laeB pCl3JIWme nOB6,D,eHI1.fl A8V,

TepWi 11 BO,;J.0;J0,tla B MeTaJDlaX 11 CilJIaB&.X.

Hacb!lIl3PY1e OCP83I.\OB BO,l\0PO,llOM v. ,D,ei1T,3p1P,t\1 'conlJoBolK,naeTc;J! 9MJIICCl1:eiri

<pOTOllOB B cTI3K'l'paaH()p,,; ,IlViAJ1830He 0,2 - ..0,8 Ml{lo~, nvpp3;T\lpytOi1J,flM C MOMeH

Ta),11'1113M8HeHHH 'l'I)Ka HaCnIll:.enM. Ha6JJ1O,I\aIOTCH M8J':CJol1;,JlMpl li:H'l'eHCI1BHOCTH, nc

BpeM8Hi1 Ha.- 10-15 jof.lll;YT Sa'la.3,I?>LaWOI!1!1e OTHOCWi'EMl::HI)' i,lOM8~lTIi 113MeH6HJoL'I

'FOlta. ;f!aJWI'u/,'i,J'ilidaJl J36J1VNlffia I1HT8HCMBH00TH- <p0':'03MJIICCJIIl1 3apel'!1CTpHpOEU.

HE:. np;.! :.;aCbTI:<\8HJII~1 r.bfCOlconpO~Horo cn:laBa iiI8R9M5T ,D,e:thepI181V;. 2'ra BeJ1Ji!

\~lllii:l npeBblHlJ,8'1' B I,5 pi.:l8fl YIlW8i1.CJ1BHOCTb iI3JW.4edl':! IJpY! i~&.CDIlJ\eEi1i1 06

Pf.l2L\OB bo,r~opO~OhJ. He~j':rpohh08 118.'~~eHHe o6HapylKeHo B :3IWnep~QH'I'9.Y. uo

ya::::hlll\smno /ieJ1'I'OP;!(,;·iJ. T;1'l'EJJ'.a, l.\l1pKOH!"..fI JII CilJllUla HI8KSiV5T • 5.'l'c';e!u,,>\ 2:.;
\16.C0:2 HiJChlill,8HI1Ji OOP::l':JI.\U CI1J1..a:Ba. MaCC0:0 95 rpaMMOB 3a BhltJeTOM~\OHa sa,·

l~m'.cV!pclBaHo 34 COOhlTHR peI'WiTPill\I1H HeMTpOHOB'j ,rpm 06p83l.\a Tl1T&Ha Mac

(lOM. 60 rpaMMOB S8Wl1KcJllpoBaHo 12 COUblTI1}1., a ,rpm 06P83I.\c.. LIl~pKom1ff Mac-

-:::..l -
COM 120 rpa;v'.MOB - 9 l~o6blThl1 ~ <rOH CI1TOMbf perW;TpClL\I1H He nI-'8Bbllil::J.JI

':" 'J'pex IiMnYJIbCOB B T.IElC). Ha6.mvp,CUOTcH BemieCKI1 I1HT8HCl1BHOCTJi He~TpOHOB

( ,li0 tJeTliIpex C06hl'l'lli~ B '1'8T.JOBl1t110 Ce!\YJ-I,tl Ha6J!lG,tIeHH'IL ITo Bp0MeHJII no

ll.BJI8hM Bcn;reCK0 CcoTB8'r0'l'ByI'R M<1KCI1MYl{,flM 90'li09MI1ce;Uf.

ITpoBe,ne:il1JJf;~11CCJIe,IlOBa.liHflCBMA€1'eJ1bC:TByIQT B rrO.nh3Y ." yc!;opl1TeJIb

l1oro" MaXaH.\l::lIv!a. Ji,I\epHOrO CW!'P88a 'lpl1 Tpell1l1H006Pa30E811llli B MCTa.Jillax.

I1HTelieI1BECCTb ~~n CEJi3aH8. C Or:I!11.fu1 KOJJH48C'l'BOM pacTBopeHHoro B Me

TSW'Jle BO~Op0,lia, H8J.r.~liPM B MeT~~~e SGE hOK~1bnO@ KOt~8HTr~~111 BO,tlOPO~

:~a ( ,IJ.e~ei<ToB, ERinoT.jemlli, cPa.3·) , CKJlOHIlOCTblO MU'l'epilajla K Tp3U\I<IHOo6pi1.30Ba·-

Hl1j() 11 0,,0 npOtJ."I.?~'l'blO. .... ---- - ---.------.- .------_.__ ....

auCI1EB1MEHTAJIhHUE HCCJIFJj,OBAHIDl WJ,EffiOn ~CCm1nm iliA30BI:IX IlEPEXOAAX B CHC'rl!MJlX C 'mKFJIOn
. BQAOn

n ..u.r Qlf,y6H~1trn~, .B.M .rpoMeHKO , K)~M.KpyTOll,
ij.H.]uceHKO, A.A.manOHgHKO, A.A.UapHK, E.E.~KO

~r~C~nMamHHOCTpO~Te~bHaR HHCT~TYT'

B.A.ijapaB
. . CCCP

~SHqeClUla HHCTHTYT HM. n.H.Jle6e~eBa All
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3R.VUOBAR JiOltAUllii iUtTImHlIX OBJIACTEH l11IJlJI.t\W1EBOfl
. MWlllEl:lli B'HEnTPOHHO-Aro'CnttIDJKOM IIDPPE.JJ.EUU0HHCM

aKCHEH1MEHTE

,
JIyrIDICl<Htt M~OCTpOli'reJIblihl£l 11.HCTHTYT

B 3Jiott~pOJrnT.tqeCIW fiacUlllsIDlOf.l ,l!e~TepHeM.na7IJIail.v.eBOnM1I1mSilU

(4x4~":60 !vtit,l uapR.TJ;{ C perUC'l'pfJJ.~nentiaitTpO'HOB' l3 T.H•. 6tla'i':pO-Me,1lJI6~i

HOM 13aplil&IiTG bcymecT~eH ~01l1CK i~oppamt'flOB~.HHblX C HefITpOHaMiI, aIcyC'1'll

tleCi~D: l1MnyJIbCOB 0'1'. :a-X Ila'i'tUlIWB, Saltpell,.o1emll,i.,,<; HanfJOTS'1BQn~Ollrl1bl2t. '. .' ".,' ,',

KCHt,G\X M~IIlleH~l. , }Iapu,aHwcYP013HSIXCTa.'l"lC'!'Ht!e<*o~ oCleOnetl:lll'ifiOCTH'

.He.c5.fuollGlih! iWppemtpoIlazUil:Je C',06b!'l'M:SIc:re,nylOllIElI'O 'l'ilua: UMr!yJmC 00' •

CqeTIUlIta. lvieJIJIou!ibtx H6,nTpOHOB (CMH) + HMDYJ!bC C OI/;HOrOKa>ahYC'l'1ru.ec;..,

KMX 1laTtnmoD; HMnyJlbC OT CMH + Y,J4UYJIbObl OT OOOIDe aKYCTHtIe,Crt.itx'

,l1aTIIlUWD; l1Mnym,C 0'1' eM.t:J + HMIIyJIbC CO OqeTmI~a 6h1CTVhIX He~p01'lOB

(CBH) .+ H.",mYJIbC C OlUl0I'O 1'1:3 aKyC'l'I1tJ:eClGiX jJa.TtJ:11lC09; 1I1MJ."lYJIbC 0'1'

cMH + y,MnyJIbC 01' CBH + iOOlyJIbChiOT o6oIDt e.KycTHtieclUl~ I!8TtmltOlJ.

\:.. "23 -

C1WC/~~' H'IC B. HAChilllEHHOVl
;;;en'tEBml .ilAilltNJiiEBOVl·· MWliElll'l.B~
HOlill3l1P.Yl. ·rmr<{EillW..

M(}CJlElJlo~~ JiJl.~Pfl0..,a~c·11w"f3cmtlt OTI(JUIK HB.CbJlljemwj;t D Tmuto~'

('" SOf'l) ~amJ:a11Jft'lBoil Mwm~Hl1 r:rpl1 ea .06Jl;Ytt6HI1Y. O/,OOiOtOHblMHOCl<OJIKa

MI1Jl~~eHl1{f ~.nl.'lp. ~1aoTone~ ,C?52, ( A", 3 p/c.) , n8.,HElCeHHOro Ha

nOB~,~O~~~nOJOO1PQaORfl~~IJBOI'(l~'l'eK,TOpq.(fJI1,lJ.).Yrit:'6BJrf;lOllTl'l~

i~Jt.;6c rJ'IID.IJ;OT '. ~Tet@rQ OCItqJJ~~~e:nElHM:3any~~a;l pa.3l!lepTIDl

SI.Ui()WHt:OOijlH,JCocmmnOl'r~OB i!Cqa~Hae KauaJIq.!'. IfuIe owmrn1A v.
,HCl1eqlJanhHO~l«)}iCTPYia.\IUI 'lcM,qa;~rot" ~bes03,1i~MOHT oCiecqetUl5amt

pel'HC;P~ pi- n .8it~cT~~eC~OI '3¥HC~HH e npo~~BonOJlOllUion. CTOPO

HhJ MIDlIeHH. H~!l ~~Me)lliOR npl-lBJ!3IDl 6btJl~ pe~~.1 . tfJaitTOpOM
. , . .

II C03WiHHH 6JlarOnp~.nTHblX tPOHQBb!x Y9Jiomlft., B npo4c,cce .5KCn~pHMeH-

Tac qeR~ID aKTHBaqHH ~ufiu~~· HcnUUb30BaftOCh .nonOnHHTeJIbHOe MeX&

auq~a~oe pacTS1lKeHH5 H repMo (l(PHO) J.w~pOBaHl'\e.
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3KCIIEfWAEHTIi no II0I1CK.V WHRO£! BFI1;1Eb1iOVl !WPPFJlill.ml1
CHt'i-lJI1l0B MEPHOfl, Aro'C1WIECKOf! 11 OlIEK'I'POMAfHIfmol1

~CCMtl B PEliHI.\lliIX H1C

Il.l1.fo,r.;y6l:i11t1l1it, A•.4.Q1'lJlor:eWt(); A. A.UaplliK

Jlyra'"lcroitl Ma.nlliHOCTpO? 'l'8JIhHbl:i1 I1HC'l'J1'I'YT .

A.II.~erTR~B, r.A.TIpoKoneq

KHOBCKH~focy~pCTBeHa@n YHHBepCHTBT
MM.• T.f.illeaqeHKO .

B npOI.\ecce ra30Boro 11 ·SJleI<Tp0.1IVlTv.'QeCIWrO HaChl1U~Ii.l1$! Pd H
~\ >
i~ g- MMUlSHe~1, a TaJOKe 13 MOMEH1'1'EJ ida3"m~p110iJMqCCImrO 'repMOW'fltJlli-

POE&.Hl1lI (nepexo,n cl.::;? ~ ~a3a) OCYIlit'lCTBJIE:.H nOHClt ,nBotml:.lX ( V\. +

aAyC~lW.J.El(;Itl1n i'l~I.lI'JJIbChJ) Vi 'l'pot!Hm: ( 1'"'1.. + aK'.{CTijlteCltMW + $J!eKTpOMar

HHT"H~ HMI~~C~) co6~~~~, CEv,~eTcr.hCTBy~mr{X 0 Hanv.1il1~·apeMeHHO~

if.oppeJlRJ~l1 MSlltfIY ykasaHMblMU Cl1:i'HanaMl1 .. B .{:H~enP-t:>l1IAet-{'re H<.U10JIb30aa-·

JIHCb R.nepH~ti, aEyCTH~ecfail1 1'1 eJreltTpOMarH~'l'IMt IJ,aTltI1ZM·C .BblCOKl1MM

qyBcT9HTeJIbHOCT~~ 11 nOMeXOYCTo~~BuCTb~. B Ka~eCTBe yripaBnRrociero

MMnyxoca CHYWM~ CHrHaJI C s~eHHbro ~arqMKa 6~CTPHX He~TpOHOB .

Ha OCHOne C'I'HJIb6eHa ( Vf .:;: 20%) C iIOCJIeflYJOuletl CX~MOi1 paa;J.6JIeHJ4Ji

HeRTpoHoB OT 'i ,- KdaHT;B jI[ J1e!'~~x ( E:...::t >0 ~l:: ) -qM'rH4.

'1ec·':'o~'a tP?HOBblX sanyCKOB cocoraBMJIa"; 4 ID4n./ tm~.

- 2f -

I-U~ ¥..oFPWlffi~ f{Il,EPrlOn,A..l{YC1W·lECROt{ H
3JillK1'POM.41'ffi1THiJti 3MMCCYill TIPA 3JIlliTPOJlli1W,{E'CKa~

HACl.ili1EilllM EAJIJTJl.):Uffi AE~'IER'1EM

. H.r..r0JIY6I:1lIt.IJIl~, A.,D,~mHJIOH~HKO,A.• A.lta,PVIII:

]yraHc:ul~ MaW~Hoc~pPMTe~bH~~«HCTMTYT

r .H..Mep30H ,B. A.l{a~I3

~M3Ht.IeCIm~ HHcTwrYTHM.II.H.Jle6ep.aBa A.li eGG?

,iJ,Jlfl !10iiCRtlapElMeHH'hDC. w:rppeJlJlllilt! MeJK~' 111YJIlYJIbCnMH J'l:)J.epHoU,

3Jl9KTPOMtlruHTHOJ;l 11 aKyCTHt.IeCKot\ e~litccl1~ npM 3;,r8KTP0J"uITHtIeCKOM

Ha~~~m1~~~TepHeM n~aW1eBhDC MHilleHeR V.O;Oab30BanaCb flqe~a,

;mc.' . I<O'I'Opoit ~blJlO BblIloJ1l;ieli0l.15 I1aJ!.lIa;llieBO~ tP0JIh I'lt 'l'01llll11HOH

. 0,2 MM. B6J!11SU :4wmeHH pacnOJIal'allHCL Wi~Im:rlJ!&CTHHa Csl .
ilJI.gPerUCTp~'~JI[ Tll)OTo;rfoB ,nbei3OI(epat'4~-qeCK!lJ'I lJIaMf.j. WJR par'UC'L'par\1'i::1

aKYCT~~eCKorO.~MIDJ~~ca ~ Topba~a.nbHa.n HaTywK8 c YCHP~Te~eM jUlR

. peJ111CTP~11 Qt,m. ~OHvBIlSl3aI''PY3Ka COCTaBJlM8 10-3 rq, 3 -10"'2 rq
H 4 -102 l"pgOOTBe'l'CT:{3eHjiO, B xo.ue3Kci'!epHMeH'I'~ 3a II 'lacos 61:Uio

sapeI'JI[CTpHpoi!aHO AB.aTpQ~ qOB!i~.j!eill1~ nplf O)!(}t;l.89MO." WCJ.lEl cny- '
N . . - c

tlajjJ~LlX lO"'('~:L5,:"qaGOBpit l(OH'.:':fl9.i1bH~ll. ::i~cnopHM9HT c lI2C liEl. o6Hap'y~

lIIH.~l TP:)~ COBml.#eH}1~.

06Hap~eHa T~e npOTOHnaK BCnHmKa npHTGPM0,uaCop6qHH, C08

naB1Il8H c ~lepJ1O,llOM B~COl(On f.U(¥CTKlieCI\oA 3M~CCHlII.

Pe3Y~bTaTHS~enepKM$nTa Mu~op~cMaTp~BaTb KaK CB~~?e~bCTBO

B nO)lI~3yyeKOPlf'l,'e'lJ!bHCt"TpaIJJi'llUioil Mo,neJll1 UTe.
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. ". ir" onll\it!l1i~Gnl).~eQ~~)l~9J1 .. ~'~~~TP~~~C~~~; lI'Ie~c~ 0TR,~'l'oro
~~, mmo.nfi9tm&if ~a"'l'~itJ.qoiJa,c' 5f3N~~e~ c pa9c'!'oSlliHefli we:lf.1.U"

eJl~K,~~~~~ ."~. '~~q~e~p~ ..!1~~#~#?~~~l>*OB~~aeb :~~~;~H~ l't:.'lD101ll~~
a~(jAa) ~O*,Ta~,JiffiAaijpJn&e1plf~ lIJOJ(-; tis'll''; (KP:$1!~~~,TiI'l'8~9BYeIVI~C·tHW

T~Q~ '~Jl..u, ~fl~TPOl&~C~j 'pilcno?i~1"ftJlGl!B:O'9~O~~.o~~epc'nm

·:a~~t~~~;~.:17.&f~~~
SJle#pWm1':1)2() -~.:~~ (; ·I!'IlJl0i4;doo:e.~F.O~ ,K~, .J~. ~Fcy2, 1I=15a;

~~lJR . 11I;\CI,11i(elIifn{~4b: ~~b9~,.'n?;pE);;iY.lI~rlii'~u K~etiEh~ . C'l''pCIPll!Cz,

fJ~~TY:,lUtiHI!,icTQTiuile.iapa~!F.~pne~7$ij !JP:m~ecca.

. "'Bl,i@Jl~Hil0 CYiue~:TBgfaioe. b~;llit'~~ cJtC'lia.ii0.B AlIA. B.oW~Tf.lI: c 1)20 OT
'OliunOB8Mio B .~a0QW~'l&~:rOTHOH ~JIaG'ru. .

·AIJ,~~e~ .G'!Il;.,~fi~~~~:~.Jt..,M~4p~tl"iOB .A.,~. ,
H~COa-~~lfO»':~ ~Jl~,,:':l~nOB~1anl !-.~., .I!1e,~· S.B.
':' ..... ,':~a:~!~:~;~yp,~rp~~;'

~A1tYCIDMu.ecW'H~t>EHWI Ill'K 3JfEK'tWxW.t}$CKQM HAC~
.;"; ,:;, ..?~~:i,9~~~PTo~ :~oiQP~~~; , -.'.

:. ,.'

"t. ,.

.-·~:29. -i . .

..''r1ieo\IDihI'~~e~~:r~Jt:3'8; ci:t~T ~~6CQ~~U,110IItThlX 'M A~~~:Y3HOf.HhlJ!; npou,eCCOB .

~~C~9~;1):~O~~¥~:1tH?JiO~~q'B ':r3T~:CJlORXM6:aJl)Ia:' ~ OI1peAeJle~x,"cn~
'.:~aR:x~PO~$' pQaBl~~mcti; m"W!opOAHblM~KJl!()'\leH~. I'Pf;lh~aM paaJ~H1{A'

. ~'i" nJIaCT*!~bRa..n.~(~*!lpyroTCR 9Kl1c:neHrible ·YtI/:LC<fKK 113JIO~}, B03MOJitiiO. \J.OHB
. .Iie:~HeB~Q~~; 'i~pamHW,t7~eK~pl1"l~CK\1,XnaJIEil1 Bb!CdKOi'ta~paa:ellliO,O'l'H. BepOilT

J;t06'J!~Yiaa~;AAo4eCCOfl'iIOfiI;n!!aeTC~ CY!'e~;qeHl1eM A9,fill XP~nKol1 COC'Nl.B-

.. "~eJfB '~3:nO¥~:',' '". ,... '. '. '. "':' ". .
.~rIpHBe,qe8t~e. ,r\a!wlie<IiOATilOE'M#9T .B03M()l!UIOCTb nOJlB,'ieH~fl JlOKaJIbrlblX

a~K!rp~~6~ai'·nq~~t:lp~';kpe~~\)Q6pf.a·91\,~~~B MeTaJIJIax'l1cnJtaS8Jt, }(OTo~e
~0ry:fyeK~p~r9"l:l0HJi.1ie~~r~p~, c TQtJI~H ~tetU1ff l1oBWIi8H1l1i' BblXO,i\a .peaRL\lHl

J':c~~~~a: 1\ej}e~od~~H9HPUP~;'JO;Ea1!b )3h1COl(0npOtJaJ,l8' CNJXaB!>TB oxpy.l1'leHHOM
.. C'OCT(}ilH!f.tCo-3Jui.~itTiJ~!'lol'1Aoney.· fieMe'raJI~If4.eCK~iiC BKJllOl.teHHi\ Mcll33, D TOM
;itc~':,~;.rMP~~, .... - ,

-28- . .
l~ S;vMCcafl qACTVUJ,I1H1 TFE!IUH(X)BPA3oBmm MiiPoBJ1E~

~oro btAI:rIE3A' 'B" 'mAMAx.; ~ '. ,". .... ',"'.-
H.Ii.BanyeB, Kl.:B.:Ko;'illl,B~~!.Ce,Pp<1Ki t'.A,~l1'minnOB, :.JlOCKB,S. ,tnMMYeIMe'l'

. K HaCTOlill\~~ B~W~im YCTaHOBJl~~~ ~ '~6 'ita~Optll~H H·;Pe~lfiioo.~~~a'alnt~,
B MeTaJIJlax 'COnpOBOll:,ltae'l'CiI pil,ltOM aMr:\:C>l{)~ HBJ1ea~,.B'T0l.!~ q¥-Cn~I'~~~pa- .

!.\Hert SJI9KT!>OHOB H1II3KI1X 3liep~!~ "e1JOTOl-:HNM; H3:&'IOIDJe¥!3 .JtI.ll3.n<\3QHe,It.T~H 9.20.;
IOMRM, aM~CQHe~aTOMO.3,. MOJiel(YIJIVI')H(lB~ B, itoc1e,I\l:iee'Bpe~n'o:aE,HJn1~b, ,ltcir-;
Hb!C oreHep&-\I'IW' H8VtTpoii013, 'BblcoJ(Q$He.pteTy.~ecltllIiqaCTi1U 'Ii .....t~!<B;tI>TOb ,T1P~" "
3J!eRTpo.rill:?~ 'l'mneJiOi1 BO,!Xbl HaMeTaJlJI1~~CK~X '3'MK'r~o~~., HecMoTpH::H,ac¥'J!.~~T-:-

.' Bew.ioe [Ja3 mJtll1~ 3Hepr€\TVlintl,pbu,e'qcoB~.. iJr~O,lJ;litIiI~' K"MeX,ajio~Mi1CCI1HI1':K·R~er ...
. H!JllII i13JiyqeHM.M~; oC'll\e'rt n!,0(5,neMo>1.!l,H'1'epnpIiT~0lt· n'~lIIxft¥JJel'l~~', ilB~e'1'Cll .. Hen~,:". '

fblB!iiiIl1 cmlKrp 3JIe;,<TpoIDniix COCToflm-t'.iB M~'l'a.iiJI,~lII:CYIl!ec'l'13eH~oe:o: .r~!fe lIe. '
.3-4 nopJl,1l)<a BpeM~IDI.:'lllI3Hi-l B0MJ'Ilt~CH~X'Coc'p.QRHfJtno Cpal:lil~}{l1lO? 'tIepltq;;oM.
aToM!ibiX ABlIiltel'iAA. 3'1'0 AOr~o lipIiB,o..lJMb KlJO;IXaBJieHiIO ,npo4ecc~~ ·~Mmie<;l.\~"''''''
L\I1H H lloHPJieHItp.' 3ir€K1Ipl-ltr~CKI1X ;3apRM~' Ha I1piJept.Hoe"!-'J!j(~P1~~~',:OJiHaKO:3~C",
nepiNeHTaJlblJl;ie ,!\aHI1ble ,CBW;L\eTe~1fi;CTBy!oT 0 np6Te~aHYM yKaia,l~np~~ac:013.' .
. D CBII:3H'C tIOI,f t13ytIGHl1e i4eXaHoai.h1Cmi6HIiNx HBneHl1A,qaBTOrIp:l;taJleiiHYIo ~l""

::r:"::::;~;;~:n::;~~~~;::Z!;t:'j$>~
xapaKTepl1eTuqe~oo' KOpOTKOtJOJJirOBO~ i~J!Y'ieHlfe?: ?~ycJfoHJJetniye<pnY.(jMci&e~j. .
e.0. a.-TOMOB:, ilOTepRi3milx, 0131131,· Ci('pWJTa;;.:nw',l~Clt'b? ,,pemeTltOa II Mtl;.GTax·: ';lii:)t(aJIb~

Horo OCJ18J5 Jreffim CBil3eil, .~i.nenpeiJt,!,EHOe .,!V&'1J:IHOBQ1IijOtloa WJJ1YqilVoHe,' C;B.l1ilaHHO~
C H8;r~BO~. mW:CTl1tIeClGI;l\e9l9pMI1IWiM¥)C :96'I£Moii,l.ieTIi,Jj;r.a;,Bpfl;IXEJ c~'aeB·~Irit;..,
C¥IPyeTq1i 11' rt3Jrj1ieHlII~ ,3!J.ElKTp.Iti6CKOl'O pa:;pJi,qa Il,BQ3.uYxe.nK~~~O)?eC4eli~'
J.\>I11 Ho6ll\MI1HTeHcHiit4oCTb .H3JJhe$titPa3iioB03pac,'l'~T:irp~'j3a3Ko-?t:WnKO~:, .
neIKlXO,l\e •.• ITPI1 -iwnitoM~' .'. HUH nO~~Te.~p.9c;b :"3.~~mui~ii,Z;,,3~<r-:
p!J~a I'!f,eBhfi!laeT II, MiI: ~c' oCT1tiIieuliil TWm. ,a np~.E5J3~O~ u3~efli4wnG .
~~""!'I.' • _ .~_ .. "'~ •.. "'~'- ... :,' .•.• f ....... " ".'"

,l\JnlTeJlbH0yTI4 He 60JIbUle BpeM6H~'P~B!1TMTpell\l1HbI. Y!H'l'6HCffilHOCTb qJJJyQIJfJC-

4eHL\J.lH 3ai3I1CHToTBeinN~ pa3:Wttt~ero iia.-W~E11'1I111.. MaOc~~one*ip~eirp~ttleCK~E!
HccJteMBaHrJi 13bl.f.iBlm'tl H_He"otiqB)'~lt .t@:PaspYmeIiIUt ~1ft\~a.C'raTw.ec.
KOO HarWAteHH9,o6p8.s40a. gJ,l3blBl1eT·q0m3JjeH~emiKciB~3JW!ieH"Ji;aMfIJ!}iTy.rta,ltd
T0J.l>lX CDH3~a c BEl,1l4I!MHOitWirpY3'K~~ .Ha61J1O;l\aeT9li .i<oIipaJimJ1i:iI;,n~ol( ~3~9m:.H
c Mo~eHT&iMH3M,meaim Harpy3idt lia.:q6p83~~.,. '., . 'i .... ··,·, '.,'

On~CaHJi1lle Xa~TePHCT'ffi<H3~Ceml,(jBll;l4e'I'eJlhCTl{Y.!91'Ci. ,npoTf;K8HHHoAHdi:pe
MeHlio l-!eCKOJlb~tlX npoi.\eCC9'BBOqateifp:l~.®6fl8.3()B8HWI •. lIa6JJlo.i\ill3'l'c!I' Sa,lH~-
CI1II iiTOMOBI13 Bepwi1Hbl TpefiUiHbl.· . ,.

rrpQ~ecc.pacnpQCTpaifewM TPe!i\~UniC<1rtpOlJOlli;na$TC$[ nOlCaJJl,J:!W'l .pa3'01'peDO»f'·.
poueplGiOCTe!\' ,l\o500:"6000C IIITpO.'l'p.l<aHlleM PeiiaKca4MOtrnN'Inr.Ol,leeI:lOB" BY-oAe
~OTCPhlX ..fOpM~lpyeTCl1 CTli.Yi<1~6JJoe13.npl1in,iR~411IX KclOBepXHQCTilM 'Tpe~!J>'
~"mWdan 0'1'· CTP¥KTYrM o.6teMa Me~i:lJiJIa.·Xtl!lHtIeCKv.:1 C,I)CTaB DOBepXfl?C;Tei1
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AIiOlv1AJIbHA.rr ~ar03;41Cd"HI :\€I'A)tIIOO H CIIJIAB03 t

HACbllJ~Hl1tiX BOAOPO;lO;\I.; ....' ' , ". .,
H.rr~BMyeB; Kl'iB.M~~; B.H:~CilpPai_, r.l'{~y.~rtrioB '

urnmQe110WT l1M.n.rf.Eap~Haf MOCKBa.'
;. : ~ - .

',' . HccJIEl)\ot!ai#resMi1ccMomm;HU~~ riP~i~~~~~QQ~~Oaali11M
M~TaJ1iJQ~ Ii' YTI.'la.BOB ' l10ItaSi,lBM'fj 'q'l~9 13.' GoJibunuldl'Bti' cJJY'l~'W H~~lJ!O;it):e!i'":' '

CR cnaCl61UneHCHBHaH tl?OToaMW~CH$I,o'6ycp:Q~JreHiifut i})JrY'opeqL\e~u~ft aTo~pB
>i TEmJlOJ3Ytd M3iI.\o~etrn.eM otiaraTpeIl!»HOoClpa3'QB6.Hwl t B "~BH3~C,"npo6~e.~o.H

, ~epHqI'O CMHTeSa .B'M~'F~~pe,~d'l1a,.B*~-r"'I1H~~pe,~ "~O~~tIit~CT~'~M~G~" ,
oJiH ~a.e~A()p0iKe~1X, 06pae~OB~ "~ ~i;r4lil:ij;oil ;~~o;re1'i~6j!e;qo~'l;,m oc~aitiiJ,~~ ....
PKcT~Him~eHiui rip!!' Xpynk9f'1"p'a3pY!Ii~nn1ii eiamt; 40X "B' a~p,l:\bp9l1teHl:l~ ,
'H He'HaBO.l\opoJlteimoMcOOT0ftlOOIi. ,Q('~~H'~cbnqa in1~b, B.Te~eH»e"MHoP6.

ll&Ca .BOAOPo~oM a~K'rpo~?¥fl~(:1fWi"~~~~o~':'~?~°4-,•. q'.~?~~ftOij;~\iJ·'~,

':e::T:d:~,e:l:~::e:~~~V~:~.o:~,n~~f·~='tto~a:QC~
'l'OH~ p~pyrtl~cbna UkeMe"1pexT6~e'rllOro,H3t~6a~' .H3"W'tOeiffie ~rHc~,;"
!lipOB~Odb e66Tpt;)QH!;i Q()~~\4, ·QPOT~piiO'ilomk(JY.:4eHTPaJtbub~ ,;Yfl~py,

,"MexaH~:~:=~::,·~:·.·H~HaB6hot~~h~i:'b'~;&~~-~~:.~~eJd~~~TH'
He npesmn.ae'T t04 ~m-6,jbI!,3tt iMe.CneHT~ffiiy..iu!!drtaaoit-a¥-~ccitH c9C:"

. ;-<, ,. " ',.'

lJYxe i!OCJIe ¥.~f\faeblllleliv.Jj:ao~opQAdM. . ".. ..

)
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U~~ oW-OM ITPOJlYKTOB JfJlE;rgl:lX PEAlil"(IDi B CHCTEl.fAX

IvfETA1I.1I:",,»:nIEPmt

P.H.K.V3~I, A.n.KynpZH, II.O.PeBoKa'l'oB. E.M.CaxapoB,

E.H.ilImtr.IUm
.• i" ' ,

TIpl1Be.n;aHH .ItaIUille. no per~cTpaII,}!P.: rrpO,ItyRTOB n)l;epnwc peaKIIlrti

.13 cn0..i~~".ai M~TaM-llte;i'lfe:VHa c pasJrntIH'Utvll!'CpO~MH B:Wle~ 00-
, " . ", . .

JI8~qo~, 2 'l'QM q:gMe,llplU'OTOBJIeIpiHX ~ I'O,I!;i Ha;33.n: [11 • 01pan~

nOABepi'aJJll:Cl>BHenmet.«y ~03.r:,pGTBlUO: l{aI'pe~, oXJ!a~eillie ,Bcec'!'o-
• ~".' . '. ,j..'

pell~e:~Clita'flfer qmtpoc~9~#~i'pYll\e!,Glf;. pa;>p:ymflHjle ,):to MOJIKO,IT,kICnepc••

Horo coerO!iIrn:.lI. o<5JiY'leJmep€H't!:reHOt~f ROMe!lleHIDOBMaI11lf'lllHe H

3in:e~TPiftl:eO~~c .nqJ!i!.oKHC~eH!ie '!,I;mepXHOCTR ,( SeMleR!!.' Mecc6a;apa). ?
"" .~~~~~.... ' ~~/.

QCQ6~~ BH:l:1MaJQIe. y,n:eJIe1;Io,~pg'l'lte~qti :a.e,Tlilf~~Topa.ww~~~ei yCT8-

HeB~'!Bij01i~tixe~;)p~30M. 06~ap~eHO 'ramie' 3hatW~e;q,tloe nptl

~Jjl!Ie~e j .:.aR'r.RB~OOT-~ Ua,n:{f.o.ijOljl' .Ito 103 pas. 3aepreTlf'I13Crme crreK

'PPl,lCtJ;!?~B~~,qT:a~Jl"'Pa,91:I!:~"uy"f:P¥~~,. yCT/iiW9~~e~9. tITO ~P~'l'mt
(,... IO..,+O';+,IOl~aT. Hla' ~~n9~ep.nId.cT;a O~~3TU1) He. Mor 6~TI> cop-

. 6liPO~ ~~~JIe!{TpOmlTa:~m .Ib-'r~wa. IIpR ,DWre~aHlnf CoCT8H o6pas

1l0B'n6~~p~T~ ~3¥elaR~TcH ~ .~;CH~HeCT4~OHa})~~~a~aKTep~;UaliliNe
YKa?,W'l~ H~ IIp0Te~JmfP pe$'~il <-1J!IDlHHSI Mep ,n:e!iTepIDl: B P c:i If T{' •

O~e1ieH~ C~OPOCT~" J:.. .~, ":peeKWf>i,KOTOpaii HE:HIDlte A-~
Io--l9 t I~....,20 1'4(61' cl, );"'1' 0.,.1 0 TMMeHP:e' rfOBep~ocTvr pbr:8SaJIO,

" ' ',~-.. -.-.-~'"

'ITO $p1!THfi Ha*O,IW'I,ijfi'J2rIOBepXHOGTEOlll .CJI0e ,~ rooo i, B03MOJ.;H~ l
~" ~..... _. ~ -~.~ ....... • .... _ 1"" "'..

~TO B paCTIpe.n;eJIemrn' TpHTH,H ITO 06pa3!lY :l'lrp~iJT poib npOJJ,eCCH ,I\.1L;;'J>Y,- .

3V4f ~. ~epeCT?Q:lh:il ~( n J' -";';a3o

I. P .!-!.KYUMAfuI, E.M.C<~xaJ;Oi>. B.iLillB;'Ui1\>tHo Ha.:JJiIJ,ii;~HJ1e t:!t>lc'rph7.

tef.i'i'p0f.;0:J npn 8JleWrp0J;:H3e '!.'l1l',:cJ!or. BL'I(Ij,\J:!psrrp':H'r. ,~ 4, r.S89.

wrrsQl,9.RMI':l" J •
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3KCflEflIMEHTAJihCfill!J ZCCJ.I!iJAOBJS1H ~rno~ at.~1CCffi1
n.uA YJIhTPA3BYKOBOk! KhBYiTAIW1 B Ci1~'!ElriAXC
. 'llDKFJIof1 DGJ.40n' ,

TI.~.rOhY6AHqER, h.¥..~C~HRO, A.A.~anoEeH~o,A~A.UapHK

1JyranClt01k W.illiU1HoCTp01l'reJIbublti HlicTH'1'Y'l'

B.A.U/:lpcB

w;'3Hl:ec'lHfR HHCTY.TYT Y.M.n.H.neM,ile3El. AH GCCP

rt~ YJlb'1'P~FJYI<OBO~1(aBU'l'~H (~= 22 l:rq) B pR~e l&1'I;:u~ CHC-

tl'.1M LD 2 Q , llIi1~'?'t1 o'p!'aHJ.1T.tecKHnC~HTlttJISl:TOP C D2.0 ).
C v.('nOJ:lb3~lla.HJ.ICM CT~H'rWlJI~OliPO);,O MaTOlla npOl'e~eli nOHCK UpC'i.'O

HCB )f T,pWrf1H. B t'>Kcliep3MeHT~ nope!'11(,.TP~ P'" 001)(\09 BHl1Mli!uie

y~er.enfj nO~al!JteHillO P"'.3im~H\"rO PO.na 4JolioB: q,OHa CJIYllaIDibt'CCOBna;;.'

,ijf.lIDfti uT "KO~lU:J.l" M aCTeCo::'EtillHOt! pa~08KTHBHOC'fl'1- MeTOJ1.0~

aMIlJUlTY~IiO~ J!:<1eltpHMIIInl\QH" ("CI>6PXY 11 nHI13Y") 11 t:lpel-leHHOfinp"131l3K'H

It l{laa€l Y;'IbTpasayltOI>b1XXOJle6!\.'iM'l't, KOppeJlliPO~m'.iiOI'O (potia (T.H.

C0i10r.JOMHHeC!lAHt.\HI1) - MeTOlJ.OMTeMnepl:lT'.r~o~ "0TCat.llUl "11 ' Bpi?Mt!uIiion,
ce.naKqilil •

B 3I<C1l8pHMSHtI':l.1bHOtl: CepUHC it'PllTH6M 6h1Jla n,pHMetteHa CTaH,uapT

HM iv;e'IOptKS aa OCHona 1K0c llByM.t1 Wiii, Bl:J1JOti:~lili!Jlli.H ~la COf<111\j1eJU1:i

/!hI! YMl:lJibWelnhl B!Ula;Ja ~jMOBhIX HMnyJlhCOB.

Cyw.MapHOe B~Mg KasHTatlHOHHO~ "Hapa;6oTi'.M" TpMTMi!: ·30 ~e.(10B.

\' I

... ~3 -
.,'

PerUCTpanml 1pH!1';t1f1 1>. npoAYy.T4X llblCCKOBOJ!l,TUOrO

I;t&HOuexYH,;{liOI'O IlPOCOH Tfillti;i1.To:lIlOlill

~eplll)l~~HIl~H~,~"'JI~II·?n., )/lICOl!(;K:1X B.r., rop0,ll;eqxJlll B.r"
f:~'I,X~4,

..
AliHOTAijl'IjI·

\ .

Pb.CI}IIo:TpeHMe Boz,ll;e1h::un;!I) cOnp01;Ol1\j,aVJl!lHX ll;'lCClKO:BOJI:bT1il>l~ HaHO"'"
cl\lJ.(y!ti'{ftllg llpc6o~ iSOH;zI,eJ;[cllpo~a.!iH~X ,llllJa.7IeKTp~tWIl (l:lH).(Y.~X H TEep,llDll'),

nQ~)'{Q.;If!erlIpe~I'~QJJOilI1Tl>~MH~\le •Be,pOl'l'lHOC~'l'l J3()~H~KHQBeIlHfI yc;rosI1M.
C·I1~~OClqf.¥~JO~~d~d ·CHf!.~?-8~.~ uJj.y~ac.i!p:odon'J!~cp;nSixR llHJ:lICHX )J;llS-

· ;irer-TPl'lK~ HeoO~6~~yocOa)\aHHe I<paTKCEpeioliHlrlOr00'MnYJIhCaBaiIpllllCel'lYlIl
'M' \roxs' ,1.\JH{if.e;n:~~oPT':b~n,CpR1li<a e~~HHu u3HOCeKYIUl, QT0!51¥ Be11(6C:T:i1O 11

~aiiaJIe ppo(J01J:He ycii~Jio 3&.l€lTHO palll!JHt>MT:bCfl. 1lJIil a~or~ilCnOJJ:b31)
l!~bF. BI:iOl)R~nO~:b~.HJ.,il1 !'ell~p~~oP. nin9"PA1.lAH II

, cOS,1lalJll\ld1 y'kny.n1>C SLl

W1~~¥~O~??~'KB npw P,~60,T&tFi. ',Z\us~artTpl':TltlOIfY~' u~rpy'aR;( ~ )prwreJJI>"
li09r~!2~"'!1b'l':P~flfbOPJT~pQ~~t1acb¥ P:~~~I4~ 2\$ H~, ?c -;;;,ZC:: OM.

1\HMep,i'l'l1pCl.> KOHlIf)H~paII~H !]JP'1~~fl< B rrflll@i6~ iiOCiutI:lot!nOlltl .no 0'
."Ji()cJieH~CROJI~~'li:r(5~25 'p'4a) tiplJ6oell~ fl~e~Kc OCf>,811QIW J I&JIC lfC-.

· nQJI~36DaHHei.a :'meKT;P()AoB\i~iJaliJlivl~jfll Mc~,,~6;1\CHa, nJ!s'HiR,,;KoR:I.;Cli-

· !l'P~I1lfR TPiITilfl-l)npCA~JiflJlaC~ C'.l.'knAapT.!l~1.f CI:UlllriiJJflL\lfOHHlllol C;qeTQJ.lKOll.

lle~OAOIo( . .c9B:1'!~~eHr,ll, '};,Mekllilero '3'il:~e~TIfBHOCT:b perH9TPSI.l.H\ 40'~.
:-' ',~IiI(i'~~~~JIO.clJ,·YBeJI1ill£ei!M(J ¥,03l.reliT,p.anI1HTPv.;t'IN c pOC~OJJ qr.pw npo-:

~oe!Jll~,~:BT_~~eJI6~.T{t~> M, BQOWI~O~'B().tte l1H'l~epn.Oll~ IO7 aTqilOll lIn
tta~1ti;J,~ .fuPO('io.~~ :3T0' o~'l1~eT~JI1Jr::!i'BYeT •..(j TP~, q'fO ~C'N)qHJ.ll<Q),1 Tp11fT lUI

CKopee Bcer~ BEJIfl~~~a,~~eK~pOA~. ~~e~~wM ai~eRT re~e~a4H~ fP~TMR
£pear.ll!'IH d+CL ecnH ~ rtP'14:CYTO:Tl:lyeT~To ~aYl'OJllle ue 6onee5' I06aToo,
l.!o:a/npoC\o~.
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8f{CJ'r£P~1Mi!:HTl\.hI:.HllE VtCC.i1E.r\0BAHHB MO,Il,FJil1 ;-mc
Bn;~Yl'OB lO.H., K.YOH8UOB A.B., tIapToB iD.I1., CayHv,a *1£.I1. t XO,rVii{OS * A.A.

Pa~CMOl'r,;eHa nOCTaaOB!C8 )lB;)'Y:· 8K~nE'pI1MeH~oB )10 l1HlIJIJ:r,u~poBel-rAiI) pc

8J{1;?Yl XOJrOl:,HOr 0 R;IJ,epH0T'O CRHT13SD.(XHC) noq;e,u,0TBoMa.rreKTpl!JIlIJ3~C HC

nOJIb:.:lOBaHJ18M 'CV.'faHOBblY Oi,rCKTpO,ll,OB. PSSMl-:Pbl - 20, x 10 x 1,5 M1(',J!

30 X <] x f 1813 • 3.r.eKTpOJ[lIJ'l'CM cJty)f;~Jl I,n fA -P;~C'('BOP L: 0,[( B ,g'2C, T(llt
B o6ollJx 3KcneF1~e~aa~ 5 il. TIo xojJs SKCi1eplA~!ew':'aH~paIlJIef:lv.e-npo'reK8

HIUI TORR nepllJC,D,Y!~e~ll'11 1,~eHfl}JOC:O. uTO 06E1Cnp-<rnBaJ~O 60JIea 110.>IHbIM. BbJ.XO,Il,

OOpa&OB8omerOC.f1 TPlIJ'i.·l1JI B -paC'l'BCp SJibK;i·pO.ill1TR. Ha P7lC. 1 Ii 2 np;.wa,Li-el-nll
TOlWBio!e qllJlo::orpaHMSI. Ilo xo,rr,y npoq3CC'l oT~~parrncb npo6~1 3JI~KTPCl.r.I1Ta

,il,JIfl ~B3Jlv.3a H~ KOH'4tlHTpauWO Tf."I'f¥1lI. ~«¢phIHa'r~lIJKJlOf'p8MMaic o:6,j~Ha'!CIO'l'

'~:OMepa op06. Pe3YJIbTaTbI no TpI1TI1IOnpI4Be,u,6Hbl ;m 'l'ex :'Ke P;4CYHKax.npO~

Be~eHHLltl e.H8.'l113 nOJlywml-lhlt pe:J~IJJ" TaTOt' y~a'3biBa.eT Ha H'lJliltJl1e HspaC5o'rH'K

TpllJ'!'hfl npyj C'l'13H)J,apTHoi-t ne'C'll8HCElKe anCriepl1i\1ieHT8 MHlIJqHI'l.POS1Ull1fl x(-'no,IT,W.H'fJ
H,w~pHOro CI1HTe3li Mei'O,Il,O!~ SJleKT'p0.J1l1J38. IIoc.1I~noJIyt;OHHn: po3y.iIb'1'eT6~1

nO,Il,TBepJf'~a;ouv.x flBJIeti:I1eYJIC paCGMOTpem,: aKCn()pH~1aHTbl-nc GpOEeplce' O,I~lI(.'1tl

I1S MO,G6.i1e1 XHe.· .
B / I / onw~Dml MO.'J,e.iJb, J.1h~l1poBa:rrnflpeii.<{l.\l1Yi J{flG Irarro8.1J.180H 'Nme""

~ OT911llJ,e.TeJIhHO SapfDKBl-!'Hbl111i QaCTliLlt.MI1(apsMOHSlvll{). Cor.naCHO STOtt

I'InJOTeoe 06bltiHblM COC'l'CRIlIAelJi sp3y.UHa B n6II:\eeTPe ffilJIfrGTCfl He~1'panbHbli1

KOMl1y.ey.c :)p::ll-lOH-npOTOIl (aHHOH) ~ J10KaiIJ.1S0BfiHfThri1: Hli rIOBepYRoM·11 it,4f-\.
dHSprl1ff R3~Mo~e~C~E~ff 3HHOH-~0 p6BllO HaCRCTibKKM )J,eCF.TRaM 3~eK

TpOHBO.'lb":' ;.'( o6emlemmae'r'cR )J,MrTnJIbHbJM. MOM~H'l'OM RomJ.r.eK~a, OCT:1060,Il,HTb

I1i MOlKUO nocpe~nTB0M 06JIyq6RI1fl3elIi':lC'I'f3~. ECJ!H np11 :)'L'0M9bI()I1'I'hltt ~Hl{OH
nOrTP.,Liae'i' B BO~0,f)().i\(JcO,Il,ep'Kali[6e :3emeC~BO I ':'0 OR MOJi<eT 3Fl8BaTb qElllOtlIt.}'

pe8t{!\1111 CI1HTeSH,

J1pOB'3)J,eHm OKIJ1I3pYlMeHTbI rio llponep"e MO,MJUI XflG l-UiTaJlH::lOM 3pS1'IOHOl!l

YlH.-U;,-mrprJf38HI18 IJeaJCT-i~IYl X,HG oey~eCTl!.:t.RJIOCb pe::iTreH~Be:{HHOr;JlYl!eWAe"i

nil yCTaHOBKe pyn ( M'" 230 KB, I ;D 10 ;4A)il~PK9H l'1'RlK"'JIO,q !lO,~ np~l

PIlSJIyit<JibO:- KOHBepTopax (Tl ,eH, Fn). V1SMSPOlIHlillP0130,::i,11JlY.Ci> Kal< KB,TiQ

pw·teTplitreCKlIJe, Tali' ~ ~ HS _y~aHlieM CO,il,eplltaHKfl ;l'pWHlfi.· 110JIYl:lelU1hIe peSYJIb-:

TaTbi ·aU811llJtli1PYIOTCrl.

JIJilTEPATYPA

1. KJ.H .B~P'Y'rOB, r. M.BepeUII-tO3 i npenpl-IH'I 1fJl, I.tHID1M8lII t two r.

",

.,.

l~~~b~~~~~~""""r':";' ••.~.~tot>,~<""'-'=~~~i'"!-+---"'-"-t-· '-M'-o,J""~H'
.I .'

Digital Scan Provided by New Energy Times



;.~ 3''1 '-'

'·a~!#Jwr:PbXl~MHq~G.lj;VIll{ACm~KTpfXOJ!OJ{HOrOH]UWHOl-D
.q~H'DE8A'

'. . .... "~tle}l~;~~' !lil~liIe~l'i!l~~ 'fl(!li6[)HUfl ... iu!Jl(3HI11l· I1' :;)JHl'~TP()XY! i,lk! 4aCY.l1 x.
np()U~p·l1iax{pH).RIl;~J1!OQ,~~Q;r,<fJtt!\?\!l).J$HOMI.1HOr,qOM ~ ~98~ l'.CTax

"•. il@poil~~;~ 1',aI'i~!t9'R~~HO~;nG~~'~lIO~~~ ..~.n,01io;JlmTfl JltaLlMH pa3~ <'!b!c.aTa-

.·.iU!6!>!f~, ~l(i,lO~'ft6fl~'J>;li'~~OCW1C~~~~P(i.~ OP~ff3<;.MilP~ '. il~~~~a~]jh1~eJ;5'lUi ~
'd~~~'~ll~Qr~' '~~n~~:'~~,~~~~p~~:tU1e:~'P!!~~I~. ~' .. ~0~f1 .!is ".. C~r'o,l{llp. ao}.io6
il'~)~l17.\~'P:Ji~:~.1!~~,+Ij/DOi~·~G'2~Jl~~l!l,~pYl'ft,~ ·'Cf!\)u.o6a:O!k~ peril>' $!1: .11

···~·~·.~~~L~~~~~=.~~~~~:~;:; •..
.'~~!l~qt1Mt};l!~!lI,~P~:i1~M.p~.~a!(9. an ·.. l.IO~'T

··~~i~I~~lff~i1~f~ti~~f:
, "" , ''" .. ~~$~~.~l1!fi ••. ~;~Iti.~.. \!t•...arrpnpf.lll~JlH.·~ ..• B~~·lH~\)'. *sOTOIHJliX

.·.~~~wp~n ..'~~4.~3tHe~,p'~'84tIl'~~·fi.~~W~(J.' .~OHttf.ltl~~Pf)$~~'lill,T p~,T'~ll~ ..

.<: .:~ .•" " ..;..'~1)lI~f~j3~~(j~.~!lI fllKOTQP~XJ1JXf.lT,·~~1iO~j{litt ..... ~~PIUllt
..c."t!~\ll:~ ,: '. ". '." ..,(~JI:q~~~~:1JfiOWQIU!.~W".IfPQ~t)tl~~~~,~ ,T•a'.u'~IlPAhlM1J
~~~ltP~~"Ta!ulilXlJj~p~iX~~l.O~fflilj~. O~~~~T!ltAriij~y,af!j,'Haii6KTp.~:;ciM.1~
~_~~.~ 'J>" . ." .. '" :-"': -. ",-" ,,, , ..' .-, ".-,'" - "" ',,:.

Pm:J1CTPAD;V.H 'l'PIITHH 11. JU'Y1J1X. IlPomcrOll Hl13K09H$Pt''b.~Ot\01't) .
H.trEPHoroCII1lTE3A BrBkP].(()M. !fEJ!Jil

~.AoPOMC~a30B+. Bol1~CaBmI+.M.E.ltL~XYPmt'·\
. .S.B.CI<YPa1l'1II!$16 . .. .

(+nb~('JlM~.. mm' f:hO ·It~~~II,;~QQK~~~:':~~XM'~A:JI.8~Ka:pn9~~..

B pa~OTaxTl,21cQoon1&JlbCfJ '0 '~QJlO~0I$~';~,1\l3P~OM9MJl~~3a--,~~.};, .~ .

SJIeIwpOJlir3e TRlIt€JJIO}t ..BO~ e,'. Il8JIJk'l,lijf.?BW4"iO:JtOMJHOt)~~~lIl8~~p~ .
w~Ulffi O;rnr03n<l'U1IlX·,J;('f<a:3a';'e~c.I1'D.~O?M0.liiHtiC1'i-;6C~eO~BJ!e~ .:P~l'!Y~ .•.. . ~ .. ' .... .. '..'.... r...:1 . •;.i·.·. '>:;i:''c'" ......:.i •....\·:.·.:.·.i.·:-'-
YKa33HHhlM. vnoco6o~ HeoWl./Ul"''''4.'' .' ".' .:.' .... "'>":".,:.
'H~m tIt)e,J;(CTaBJI~Irn P'¢3YJ!!i!la<r,ij~PHc~paMn.~f,)~~Roa:!!e~p~a9B"

1'p>!'£wt JI TerIJIa'AOTQp~eMO~~'BOSHm~£r.,B:P$~Y~.IiT!lt'e~QMdap~7
~aIDm. YCKopelmb!f.iR:P:OH8.t.1H'· ,J;(~bepit:Jt:··;p83~wt.·.·i.e~e:ltJt5 .:~s~:,~~: ...
. ""r:.,," "';";J ''t.•, .,;--,,~;.!' ", '_;< ,. .- ':-'.,;. ~~.,:/"~'~'},'.

mero pa'8:pH,na. . ".. :.:.... ,,: ." .. '.' ...,".... .........:' ...:::, .. :
B' ~Tl& ..'HeeJ[e~Of;~AX:.3S~C~pO~~ nO~:Of~ /H~!h'~!i~~i~~}'lO.JIll' ':.

tiel.!. E)l;E8 '.Il?3~~I1eB~l';l$e :~mOB~~ Yt>.(),B¢lt~: (P,~~j,~::~!~~.Q7~);. "...
;!Wi TaICtXMaTep~aJfoIiI;S!(Cb{Pel ~. n. Lti'a.E:li QCHO~eMO~~jrJ;I~:~.T4f "
cT8Mefmf...}! '.•aI(~ne~eH~MDK~pe~YJt1>~~TPB •.... o,<:o~e~il~~~TliQ~'!!~:·
D03mrKHOB~rorJl:ndrfX>iroB~pe~~ria¥.~r-oMt!prtl~rieQRQI'6~~l'e$tl·

.~ ~Be~~:3:::e~~1'~ORB.W4.····Metb~o~i;~~ ....~••··.~aK;n~~QC~'k:~~¢~; .•·.·.•• ';· .
tme~?'poMeTpl!:-qeP1m •. ~.TO~.SItipta'\l!· o~~~~~liI1!qe> :. (f .:fO~G!?~:
Yfp013m! Jio tPx.'r~npn64M6ap~BK~ ~na~' ~ .. ¥ .:1~~G~~·

:~:.J'=·:=~~~:::~;~joh::~~;.·';=~~:t;·~,'
<ooHOBOfi ~a. ·TpR•. 3~\)tl~'PilMfgTt.l,BKOi{!fllQ~e~?~::a!f~Q(;'.~~.'t:Ql'!~O~
YCTaHONtT't!; 1i~~ l1':p~'l'lta H~~wnilMutCl> nw.a'rA]W1)J~ .~i~~ w:t«" ne
lleXo~T1>H Be.P1tpJ'3a~Qpa~ •. 3'1'0,iIO~~~~Q1r .... ax ~()Jf~~~J;lAU
!ftd,mM8Meper~~, .. 1~1tU.~9r~~~Il·:f{d1i{~:qo~~)~pe~P!i~ft~'M()ge'~: ."
Hl1SKO$H~prE!'j)necKoro~ePlJOIfG. cll1lte13a•.~c~~j~jt.lJa•.ap."~$~.fiQ"",
tep!> 9Jlepnm 'npIt~:ueJnnt~(f'imt lIiI'llePAAMi'l'~\l1e,~:;; ...,.::.,.,~\, "

rto~fnJ1lkeplJ~ysri.1'~'PJ: ,noM3~l'l'rf.~To~leMRoB06~~~~·
.ileIiKe tnI3itd3ltep!'emtreCKOr()1l\)1ePJiOI'O'CJtj{T~sa. ,G.• nrip;no.j4 .'te)te~xa~...
Tepn3~~eMJI'6rrpe~eMmiMMypo13neM .9J{e&~"BnnOB ..Jti~eWieptiTYJJ~~~tm.' " ~

I ~M .f.¥~,r',\~\~:s1%~~~.J.~tfq~~\.&tft;·QU!~V:'$tJ'jlISa~'·\:.2~!,rf.3~~~3~

2~ Sit .JO~i€·1>. P'&Ilti'~,),~,l1i~;""J4~~yI4Ia; ~i.J3gJ?,tqf, .

3. I., O'M. Bct·~9,JG;Kh'l"}w·i(~'''~~'·1'U:'''~lA1liA~a,~··
d . V,I\' I 14I.,f'I" H-31.

Digital Scan Provided by New Energy Times



.' . "-

A' x.&:'!(>m)·:t~~ '"
",/4.>tfu;!4ep-w;'T. ~t.l.Y:G P~p.n:If~<LMo~'(j}a 107C05

c$'Kaq~cT.~~· ~l:~qro U:1' '3~r?~~b:X, Mt>xa!I)!$MOl! . C'i'l.it;'yJ1i1;)CE aH~i? p<2aKl!,!U{
}~~>!,IoAlioro CJ{H';l'\i!:3i:XB .bae.qlt9P,;}:l(OJ;lHblA:i.tke'rarr.1ar. " B. HaC'I'Ofl.lQ!OE.' "peM:1
Jj~Ge~:tP}l~<.i~T.g.I.~e'1tll-1IJ4.3M yc!<?pe1tv..ll: m~e.p fi3,O'l'O!l'))'3 .Bo.u.cp0;J.e l D Ii .. n
JiQ',ll,. A~:Ae'l.'aKeM' ',' OJ4'!1:>Ji~,.,J~'JI"'1';~'pUtle~;~l'K·. ·.rtoJIetL '.' Gnopa,ll¥l"!~cKH"
~931J~l'a~\Ill;:1!'i'~o;rype.ui!9]1C\l;~fl~~,;·~~rl',~,~.·paqKp~I13~~BI,J.tICC$l.' '!'pe14I1H ·!myTpy.

..... <\!ii~pCl:';lt,l~;:'·Br):'il~,0*~Oc.;:b,:ra'Kl1x: I1pO~:;t;1C~O.B:Jl~4'!':al?P,ll\1<aOr(;$l·. TaK~e ,n~RH;,/MJir·
l'io.,itt'611~~t1H!4~tqx;TCi3.~tl¢Cl1l{~otrr~~ieoKOMA~!:trl?30a\r.!1 .' aM~CC\1J ' ~6HOB

"·Gf}Io~~:\,:~~~;:~~~~;~;~;;~:~~~Z=~~·.~~~~1;J: :'~6'3'KM~HOBgH~~ 'noA09;;PI'X
.v,nolI~it Jf~,.~~El1l:~:e'l',~0~~!ijJ(,¢()~ltea~t~,' i'o BCJJ~i:le Meiamror,' HMllllM9
:It¥'i'~:ro~o.;,1;t(l)Ir!)J:Y;~~.u:!~X,,<,~;·.t.l.aGl:l'l'a6~:epeMfj}{H' nopt:U<3.. nepl!n,lJ,a.

<:a.'I'O~IIlX. i\ol!e6aRJift)3')JeK,';:,pCla1U,iX '~QdTO)tlUI!! p. 'Henp~pb!BHOM . 9r.€'KTpe,
y..;J"'3:.a,G?!1lecTBif?~l{C; a,I(v.a,(iaT1\;of€CIWfO, y.(ipi:tr;T00a :p93.J<:U>lV." 3Jle/<TpOHHOa

.'no.nq~!ST~!il'.1J:'Ha)lB!1J!(e}ll1e aT9~QB,' tlJ'~,llC'r,Hl£iit?'I'C~ h'anOE>6;;C4'T'UbIM.

,'.,:. ~.:' gaM:QJlui~~' :':'patlo;'Er' ·'rip~~r.ara~Tc:)j'; ~.!lHu.j~iplollr~<::l;(J.i~ !)teXal{MOw,.
. ~~a;6Y• .lt~h'I:'l;;i. :3;reK'rpo~¢~ .:a:: 'JilSTQJiJl&.:'!1PC . p~cnpOC1'pahep.;1i-: Y::iKott

'r~eiltl{li~:; ..lt~~alt113i~·9CH~:d~~il;l:l::rr(jl~ P~~D~tliO~;:o~~:r?nT~Tiho.'i:'Se, tt....o npJIl
fln9Cf(?~~apa,ft~~~~H¢~',:n~e.M,elll~J{.~~ ..'y.pa~i)"Y:3KQA' \rpeUi,l1H~ (0 yrJ!OM'
paC'i'B9pa,: .~<<<l);',>C~.OPO,:}'r.e;;Ra;;j'.lP?C"q:~<:l't1~H*$l .... T.O~ltM ',' ,'Uep0C€\.leHM
P1JQqr;99~.e~ti<;p'a,~l'J ..,.Tpew.9iH~t .... Jl'9qQ'J'B6':r<\1'l'iY10I~e;:,Q: 110,!,$HUI1~!la· ..;.;"0Wop¥a.LI,y.1i.
.B'; ',) .pa,a .r90Jfl!iJ;i\'!,C".~0,.(l'.Q!2i;f>l:< CM""iii,i-"',itr:l .••.. K; ,,,,':'::,. 'j> '. .:..n~pne~~HK yo JfiipHOil!
H.i1!lp.a~JleHH~:.''I'aKnM061M:20M;' •..n:1!fl' "I.rlIO~ cto;10 2 ~10' 3 bKopoe'rn I,Daell
Va!)t~O"W~ ;0Y.lle'l~~,{lr;re'taT!)?~pphCrh ,nepe!>l:9i;tI:Z:.t~'$l~03~~~i4eHy.iVt ~1{iu t;j)'(;l

'~!l'O~?~l\!l~Q'{l; wePMl~~Iac,M)tt:<:lIC~fiQ91'h~'" ;lt~(i~hI~Me~aH~3M IlO9d.YJ'"IleH;ltI
. n~';CT~J)'J.J\eT;Cadolot~Ha)101": ¥'3l)eCTI10!'0 M~~arm:.3~a , ai:j'r0~al)lipOl'lGi "!!PJ4
nOt:'.'!OI!i~ll>tU . r'lbTpa~.By~a'B:MaT.a,:na}( [~],::;Hf'prijll,n.l'JpeJl,aBaew.M

'. 3J!eJ\'rp~:"fi0~' ·'fl0.zJ,ql1C:'l'eMe '., 8E,:, l'.lpi>.MR paCfiF00TNnemllt Tpew.J1T:lh!,
.OJ<3~i>I£laeT(,:8np9no}l!..l,~0Ha;lb~cfl< pa.!ll1ycy; RpU'l:W.HI;l' nCBepj{HOCT~' t>9pMH,
. 'C~,I.\iieHIlOlA/B.!l?:Ib '. Z10ltCa ; nepnflH,lll1KY'r.RpHOrO nr.O¢KC0TH Tpe4Cmlit.

L A.A ;Tyii:iK, .:It IL'Ba:~eB' A.$!. Be~e:t:hi{ila ~(J}GI.M, N:'4, .i, ·5l (1 9~5).
e.~.3albl(iH;,np~Ht!.HnU TeoyHK ~Be?I1Qro.Tg1i"'" M. :MIiP, 1974, rlL S..

'. ~

-~, '-"

:JWJEPitli.mHTA nIDI BblID3.i!EHVJf i~4)El\'TA .j~OjIO:llIOIiG' tt;('i~

Z Ii1'0 tt$xMrnsr.lA '

rOp,Wl,lTS6 r .tI •• A~:;:rl:l,n.3e. ,r.Fj' /KB¢e,IW8' teY~!O,il,drjlJll !:i$eR~pt;:x!-li'iZ"
tteQI'JIX npjf1S?l3.IJ:C'tBT'TY/ "

,0;11;"/8 I£~~ ./WI! AH:rpy,<i~Hl
, . '.. 'I" ',"

1~Ie()ilp~.~eJieBllocrB:B i1e ~d?)I(Ol?a}nl~"oritJImli~ fWBiiilX ~;IitlJiy!!e;iftwX ".' i

Q:J,Y'1.Je:ei1Vl .io~o.1l;f10I';o: CMH1~~~' 'f~Y;Cj!b~.tI~~a\ D~G~;T;;~:B1t:~M\:: ?b.~.sg~L... ,"n:p.l\

. . ~

MeSl'E. C OU8HK0f1 li MM~'W!13am1eti 113Mepefij1R J.!H.r!3ll(l''.l3i'::JcI'ei1"q.I(9P~

t:.:30TPJl', fl r8N'~,;a-I(BaHT0;3~ e 'l'Bi{r.:.enpSUn3'1'j0I{<lUX HMoJi.CB 0}!5~lJ8a'.;

iiLIi!RP O~~JleMeHl'HOrOOOG1'aBa Illic OKOtJHGTl;X B811\S'C Tn ,f! WJF.:.HJ1kll1 iijfe.n:o":

Jla~"1! or.pc,~eJleHlijR npl1lilede~j'noMk.!l/ld~6 -1'10-12/ rIr~l~jeto~
.w1M,epeHT1H8JThR6~;· MHKpO¥'OJlOpX1i'l1efpll.il. i10SJ;lbJTJHnJi\31'O D81'EiP.Sjr.:;io.H3';'b

PC3BOCT:b rel1mepa1';}'p nOpH,IU{8 /10-4 + 10-5/ ~!J8.n;76f.,. ' .'

. .

CTEym01x :;:eOp13Tp.<;eGR£Jc !10'!JY.nc.ltt .D:':I#Oi4 Cl'o:p;Hi'ij,: ~:Hecoilspir!e~bl'BOM ,

aw:;n0pi!ilielJ'1'fi, c .n;pYT'O~. E 'iactffOyi'M,. E 0CiJlT;.;nHHcTBe pa~¢.l' EqnCJfb';' " .

S:yroIoR KO!I,r;eHOI:p0:r3Af:UIiIC' cpeiH I'·H~.1l0,:i!parQ,SHd~nsY'lHJiHb!1; M~l#o§.ne'::..

~.1eHTHilM CDC:P8BW t· BQ.W~Oi,(·tiny,j;ci.h.p!1~.~ekFiiOtHe·ciRn30~8~1':hibre~r.bc0.611'::

BIte4JeRJiiJaTOMq~ ',D;e:;iT:e\pM~; P:e:rilQ.Tp~p~;KiTO~ ·M~':O~~cJii'ft~'6~. ~.I'J·~n!{o., .
1 • '. ", " '","" >,.' ;::<"'.,:':',:.:",,,'::,~ ~': - ",::':'":,:,, .::.'..: ,:,-, ,>..:"-","" ::',.'..,'/' ".,' ',/,..\;':"

X0.Mfl.'h1dIH10 ,;)'i{t~I{TEI, E~~l;lBa$MkJe,·ltO.ll!iJT~h\J.i:c'!Hl~e3$M:~.KT;:lM-Yiife !~~<,l
,',' ;",' -.',", ',' ,'. ','.. ',,;, '.. ;' ',' -,-,.' .... :".' ,'..

"

Digital Scan Provided by New Energy Times



Digital Scan Provided by New Energy Times



y~ 53'1.59!'.I5--4~,~:",".,'r' .......:

. MOW-,,'I~;) Y:0JlOJ;J:lOro iW':P!1CI'G. C!~f.m;:MKJ\'i"\J'J:j~GM~P3~3fio,~'}';';>:i;' ;""
Ki.H.B<l"'y'l'lIB, r.;".gepe;JI(0~ , ~., ... ,' ..... ,:,.' :'c,;:- .~~

fi~'lOf'IJ'-l~CJ:C'l'tlbl~ !3R''''n"pT~M~HTB,iij,H~e:<,!!,(lH~' .~.. Ko6m~1'leCK~X ,i!:,"l8.i '~ilt,;;t;"~"

~~L~:~i§~:;~~~~l~!~~I~[~ILg~
14.1'.::'. ~ .n~'.) H3 paCC1'b! / 7/. ~3pd6o~al1a tto.8&?'ee.j:\'::;}ur 3apr~fJ:iQ~_f(lQ-:,,··.

,u,-a.illf ,nJl.l! MX ~0:)~TMt,'CCKO\l .rn~epripe'l'S:ii'l'f;: ~O'Ball £.ep:lHJt· N(,~": -I;;.s!l~J~l·)C.;"

§I~i~ij§tl.~~~1
nO:lllOJPtlll1' (';t';lI"~ilCo~a~l>.:':'1'e,qp~R,'~'JI\~~~~' .peMQ}Y;I4l!~~!i.l.~

~ji111Ii;ilf·;"
l\eHH~ ("", 10'.J:r;:),l,\.~~~~.?~~"lt~:.: , '.'

3)o6ecpec.ieHy.0 nblHyM,ri,emiOro rl03MYIQeHli.fTod].';a3L\0B 38 C1.l~T P0i'l'fP','HOB2

ROr~ ~ ny1.lKOBOra ( a, p c6~~eH~~.

Jl'~1 T Z P P. 'I' y pA .

I. ~i/leod 61. K, ; ~.:'-Idc~m.. .;-t.;> 7jicr~ /YI./ Y.7c:A: ,R. ,~, ~::
I3--ICRC, 'P,,4~~.? :973. 3, 2106.. -'

2. t~od'/>?,v~ . 7. A;" :;e,,;~4..-t:- .l.~" Yodi G: 8 e<-': aL,
PlU;I!. !<..u?; ~; 32,·1985,· MI-540.

3. J{eMbiffioB A.Y!., ~p3W'; 13~C·. ,GapbitfeSH JI.!,L, "fl,!J,f3PI!O-K-'l~K':\ll,ftbrt1 npv

~ecc 'E L.1IO'l'HO,", nemecTBe", 11. • •HayJ<:a, Ern.
A. Ai3aluITJ.B.B., E('IlHOB B.C .• Bmm1:i",'KQ!'J!H ;:'.JI.,CejJhI1.lp.BaJI.l1.,CIi.HcB

H.E., BA.'-lT, cep. Tcxll.i1i~~.O'(Cll1cJp., 1985) 4(25), 77-80.
'. 5.J'aJe-%'~m~,<I. e-Ct?.L'IJV./-"tk ]c'R.t?/ t'--?409-f~Cu~ Ig"Y?ff}~'IJf;'I,ft.h

6. J'a:SlUC': lI.?et aL, .£0--. ~/" JeRe" ~e.?'.zV;
1967, 6. 366-369.

rl~ J.talKJ,irpB D.H;, Xr~HUB B.A., Xp>lCT\o!efIce~ LE •• H3BeCl'lI:;~ AH C:CCP,
cep.(l)113 ~, i982 I. 46. 2425~2427,·. . .

B. 5RJKy'i'on'IO.I1. 1 Bept:'!nn<oa P.M. "Hqshle ':TSQ..,.J:bHbIC a.n.pOHLI B '<OCMlll:iCCKHX

Jr./U~XyHJt TEJi'pd'fMtfect,<aH '>I[{TSpnpe'rabj>ll'fJ.f l103Ml';KfT8.¢i POJ!b il KBl'/;lJ!'!Ase

XOJI,),rr,~bnof!.uepij()r\o .Clm'l'e3~". rrpc3rrp~iiT; ~TI1i1VJf..II1, 1, 1'890;
g~ Jmd.1t. p.r. u d, IV='~tUl~f,I./-u,f-.f., Hi82,B.206,333.
I0.r/o¥.'.?/a,n,E. ei a,.;!/PI,••p. P..i»; l.e-tt~ 1937.1)8, 140:3-1t106.
H. BdJKY'l:'OB IO.E., ,BepewiwB LM., !{j'3UlMH P.H., <I'pOJiCR A.M. Ce'OP~HK
1t"(!?~3HJ:d n;r.R3 Mbl MfieK0Top:-I~'3(jnp0cbl c6UleH IPKtiYlKK" t UHID1Mnm, IS?O,

67-70.
12. ~'~~oA./??a.'1.'t; vU..> .POl':-tS .. :"( Ecc~·z:'·(,C)a., ..... , C~??-r;"

1989, 261, JOI~308.

n. *,u-<!S.17. e~' <:>L, "/atuu-:;, i989. 338, 737.
14. BAI?C Sl;v~r.{.ie-5:· i/o(... tb&;;/ h~£,·~H... BKi.C-I500, 1939.
15. ,::u~x- .~/U?t:</F'/.? 18(1), 1990, II.
16. ~apel' B.A., Y~H, 199::>. II, 3.

:'--:.'
'.". 'v,." .r..

Digital Scan Provided by New Energy Times



HOBhli 'lIOi1XO&J{O~CNWtJ() B3A\1tIlOJl$~L::.r.BY;~-,-13l{JlnlL4-U~PtlbS
. . E:nWMHJI .n., H3X YpQ All CCGP .

Ha OCHoBeHY'l~ CdMRX 06l1\Hill 9006P8lK6Hl1W; BL:;:L'Ilill:ly'i'HX L e.Boe 31le,.~.

.P~MarIQM,. r~,;rhMrojrLri:~ M~;,hirr;Tei::tIorv:, 'ncWY~Iefibl y-paDHeiUhl Jl;:til JlC'I\?Jlil

3CB~ffi.>lX 'B lfjlOCTpaHCTBe c'rpYKTypHNX fP0PM ,W'ID\eIHiF 8JI8RT00!v'laI'HIl'i'Ht):'O,

nO,)[B:.• ?fi3JH' ~HblS(j'J.'PJ:<TJT:QH';;e!popMN()TJlTtnaID'J.'(;f!lA&)!{;'1Y, I}O(5v}i K8.it

l'eCM8Tp:.1'W0KTti!v'lUl1 Tono.~oi:':H6CKI1Ml!:irpvlSHa..~BJvi;l (RP'I'!DIti3HO~, hpytI~l1HGM,.

(~M:3IlOC'l'h!li), Tart ':vI. i:·t.To:;h:lil;:e()()~'blO.

ClOM.' wakT ," CY~~(}TBOB~ml:l lA:Q\lil;HtIeGRW:1 c30i1cTBa 1l0.11Y'~eHSUX t:\T!eI~Tp().
~rat'!WITHlI:K G'I'PY'KTypo6'1J{CH.mO'rCHllf,p>JO~tIe~~KnM.nOrJIOll\eHileM v. 1113Jlyt:e:ureM

'JH8prK:.t, 11'. e.nepv..O,!Vl.treC:tv..M /)6M8H0M ',Hepr:.1ef;t ivtEllr.,ny, C.TPYK:J'J'pon J1!.

'Oi\:PY1l\~lgl'lM 3J!ettTpOM~H~l'HhlMB!:UtJ'Y~CM. - ,~::l'i"C'l' enW1:!OTBeHHN~ H ~HliBep:- .

caJJbdJ:,lfi, B;t,lJ; B2$i'V10.n.eMCTB!1R' ilO~~BojI:leT 06Mc\n;T!; BC8 Vl3i3eO'mble 33atlM6 "~
.ne~crBlHJ Ttl np£,lJ;CR33~Th :p;t,~HOBHX;. cywMT~eB:HO; .tfl'0 trpru<:~HqeCKY: :ace'

'B38lilMQ,I:,e~CrB;iHB03Hy,K8.l\l'r'.. l:lC~e;u,Q~Bt16 HapYllJomiii .qilMMP''I';:>m1 B YKa8a:mor<l
BH!ll6 Ym1BepC aJlUlO?v.B sa1~Mb,JJ.eilOTB'I1.il. l%IPE.\:J{eHHHe .13 OITOe,UeJJeH~OM tlaCIIJ'l' ade,

,:,' ' .... ;' ',' ,"_ ",.' ", .-' .. ' ' ... -'" '... " .. _ ' , .. ,",' '. '. J:. .
riOJiY'!eJiHIJe 9JJ8K'l'fiO'VIP.J;'H'I1TH1iE< OTflJ'K'l'J'1lJi cCOTseTCTBYlOT . 3JJer-:eH'J.'npHbiM

tIt+O'l'lilt£aiJI.

l1oHffi~,lJ;eHW1MGT.oYRTYPaJI1 hl"RJiOHOBlil c YHeT0J1[ On2cwurn,paSJJWffiIJA '. ,

~p6He~: e:mrI1,)rO B3~li:O,lJ;eilcTBWt6hlJ1}l:()61':>JiCH~lIhiBQ3 OW:l~HH()CT~i H,;:::epIlliX
. ('lIlII'H rtoC'i'pOeB.!l! C>rPY:I('l'YpU JIer";{a}tlill\X i'f)1,ep, BEjI1().1<l6,;~ H;J1,PO 1'lI)l'~JlO!.'0 BO;U.O·

1JO;r\8 •.,Il1I.QpOaRI.(t411ld+ci .. };aV;L~H~ iyc.iIomU1GJiWHIDlJi,lJ;6P ·11 ilOKa8aHO,

'ITO c,~n:rr}:l/le M<?Jl\Bl'r:p(;JI130~Tl'!.'l.IP~ CTP),rO orips;r\Q,;reali,)tl BS8HMlIOH opne!ua- ,
1~It\' W5yx H~.ep lil. WX0l1pa)l,0,1l8HfIoM BSIf'l,MHOM paorrOJIOJl(!::l1Klil. HaOOXO,1J,lilMUe·

Y2,Jl:.OD'I1f! Mory'i'6:,tT:b l'eaJl'lil30BaW,rTOJIhKO ilH'JTpHTFepJ},.~y. T6JI' L) OEj)e,i1.eJlCH--

'!I~rvmC-i30MTIl8M~I, '. HpSarrItl$aW,je:; :'lnrx YCJICB~lV. o:r;asY,iI,aeT rumrp,i;n N b 10
6

. paS '8' ee~€:Hv..M pe8J<Il,Itllil OMH'i'eS8.B cpaJ3irea~H C trnG'i',c .G'l'8.TItlc'CliltIeCKOM

C}JC'r':'iMClfr TTma fIJl&3MiL )lMbfIenllJvi~! BblliI'l'hfJl i1oJ:('ftIaSTCli ~a C'1~T dHIt1I::SHHfl

3Herve!i'H'I6'~I(CJ'b'n0;1Qra peaRUln1 '-l{al{3H C'l.8T on'::'HMaiTbHOHOpI!eH'I l'l.U\':lil

J:r,rrep, Tar; Y1 :cia CtI'3TUPYlCY'l'CTBI1fl SJl8RTpORCD. .

HroU'l"lItl9 9JleKTpOH0\3 B. SClie 9ElaRUVlItl npVl.1:l0.tt!i'J' ':3!:Jl(e R nO;UalJ,rr:eHJIllO

HeciT)J()HHOI'(,' K8}~aJla '" r'1p()l~M;fiilec'l'BO l~P\1'l"1.CSOI'O KaItaila ,i.\(,J1;'.HC HO J:aC"le 
T 9M GOG'~lJR;'lfiTl. lJPJlh18PU.oJ O!jpa3 no o!rHCl:i8im~o It RettT;:<:lH;{')I\~•YK&3,1.H!rbJl

S.CItl'VIl\le.Tp!lH C6'bfiCBHei'cH CTPYK~'ypru0r I1pl''I.'Oi1e. MH~ttTpoHa VlHX pUS!J'i)qHiJlof.

B2&UVlO;r\e!1CTm:e~" G CBH;;3.HBlJMJlB ("r O~'1\.TJ)pe TBBp,n,oro,,8jJ& 838y:rI'0;wrf'5.

W,'l311'ieC'<f»l fttl~)'rj!1:!a v. Flai'1/Jf.Hji\l8 COCT:r!oweEIlrt n03BO,'!HIOT )1,601' ~,1.'O'{W)

tier!(l:' eiP0pil\y,7TWP~I!6t)'rh rpr;.&tf93H1Hl }( G'1'PYI\'rYr:8 TBGP,IT01'0 7e,'Ia,I1:j,Wi KO'"1'0POK

OY;l1,8T 06eC!H;.'jOIW O!J'P"MaJIFt,Oe nlH)'t'e~aH'5e peaYl(It1V[ "X0;;Ol',HOI'O" o-\~t.i[e::Ja:
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B03MO~HAn POJIb X0,1lC,I:,HOFO fJJ.EPHOrQ GV\HTE3Jl, ~P:I'I\.fM30M

3P3WJjiOB B~H311i{E c:onH.UA 1'1 JmAflEt

Kl.H.Ba..~;hoB, r. M.BElpemKoB

I1pe;1JV1'8fJ:tlHY5l 0 'l'apM()MepUOM PP>fp<i,IJ,e GOJI:l~l.lii9~ ::mept'e'!,~l{I;i>.

IIMe!?T pJill,l1Wr>fECpt:l""'~., iJ,ii,H>fMH3 i'!HX, .'. B03MO~(~O.! '. fIllJIJ'ie,'!'(.HI .P~sy.n,,-:
'1'6'1' ..aK~!1l3pHMeH.raI'pynnbl .u~5~ca no per1'\CTp~HH~ flO'l'01tapOJlHeqI'l!llX .

lie~rpMt;C, ,,l\alOll\Mt1 3mrl~)f(E:lmioe 3!ie,\ieHaa ,a'J'orOnQ'J'0K!l; QYIT\i:lCTBYIQT.
'I'~RJKa H€Jo6R¢,Hy'M1.:e r,e,Hab~e rio TeH,li:ol'lO~' 6~Jt~l'ic:YlliJl1TepaH ,n,p. n;'l~~.
HeT, ,!:\EtIOUI~e n(lB!>nU!:lfjHae 3Hi\tr~Hlm W3~Yt<~~MOrq 'TefjJlaf!~!,!313eC'rH;(i11 '.
TIPT,fl'°,uu. . ..• .

.' B par~&x MO;ri,~~(V. XCJlOJ:\~OJ'o Jf,IJ,~pHorq C01HT£t~I\ l:~ r~JIH:30yap:3v.OHOB
(XRCIO) ,I\e.reeTtjR n0l1ht'l'V8 ,!:i9'1'P S'J:'~'~: -'RB.JIe!fl1fiMe;!\~Il()eQ~'bHCH~·nl-teJ .·.1'/"

. ., " '.': .... ......,.. '. ,.... ..•. ",', ,f

fje npt:l'l'EiHTJ,yB:lIl\ee'!i~' ~C!\.llIQq;,{Te,lt?HYIO ·lJOJlba'I01'o.rl1ncqie'I~~'!eclt()rh MelC8~"

iiWOlM8. d ~l:il;~Pi"~I'i1K~COJZHLV1 •. o.w~a'!WE,3~ef?iAa~"J-i&XliJ.n,~:x:q/il,lH.~,::.,
r'Jl8EHotinOCJl'3,il,OBfl:Te.)(bHocTR n& ll,Yl.aJ'p~M!"tl., "MaCq~hc;BeTc¥~1()CTb f( illq3-

)i10iKHO ~ Mo'r r1~x:n)!iOly. Mo*e'l' .l1I'paTb Jl,O}lJ1HijPYH1l1tyicT?~J,lr. ~'" '.. ' .'
l{0ppeJlffi.\liiI n(\'['Q~~ COJlfl~l,rtfLIX~e?,*pl>il<:pq Il.ItT"~I{(j~T!>t9Go.JIHQa, ..

,B03M(j~HO '. 1'8Jo:lItt: y;tl'::>hiBEl~T no, Me){IlHj15M:J'eJ.!ep~~~iijJ,i.e~TP~HPBi'ipM~
nOBepXHCCTHhlX CJI,O'P{ .CQJii:l4a •. l,!'rQc0r'J!8?Y€'1.'n:-!iGM9AejlbKl){l1C~a.
KO!{l\p.I-:TpaLll~€11 ~P3RP!'{ClliJ~pa,I\YllolYl':JiQl:i?~ .Jl.CQJUlLIi,;·'f.!.iJ ."':' 10::40:, MOt-flO
06'bf!CtH!Tbt:'rp3,r!!lP.I'~'rl1l(Y3~ . c;~fJtl' ~pOTe~anMJfptf&J{q~H X~CIfi3 FlO~1M

, BO.· B~,eM' o6'P"l.leC0J1Hij8 P~~~9tl~pH4. ". . .' . '. •. '.
, GYli1eC'l'Be!'jHoe •. 3H~tlP!P1~;· MO~8r'!ia~T:il M0¥~Jl1> XQ.1l0;r\HOJ;lO .. .If)J;ePliorp

C}l\iTe'S5 !<P'1'IlJIM30M '3P3WiHPBH' JlJI~~lP~~Mlt~"~FlP6l:\eCcoB:~I-l~T;Pc~.
DnWl'9pa, 3eJ';'jl~ Ii ,n,PyP¥fXflJlaJ-le'rGQy.lie"fHotiqY:C'l'eMhI.

. '.

L" Bar.<}".'QB 10011., Bepi:wIlwB r.M.I;kloF,HE)CT(l,611J!bHble.~)J,ID(j~Pl'o!j'oeUI1

tre~h'¥.x JliJi)JIiX, .. JilX'l'E;opwl']1y-e\.SrhlH lfh'repn,peW11\l1rt B:l!03'MCljffH£ui:POJIf;»B

K~Ta.n:118eXOJ(0)'\Htlf'O ,'i)'l,epp.?f;OCi-lHT83El (XRCifJ)Il, rrre.l1.r>Y.~I'i'; r;,HHHMaiil,
1, 1090. ......'
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B03~!OJl<H;\5l POJlb XOJlC,14iOf\:) P..n;EPHOrO CmlTE3Jl., !!:A'I'!\Jill30M

3P3W)HOB B ~H3Mi{E COJlliUA 1'1 rL'lAliET

IQ.H.5a1fty'l'oa, r.M.BepemKoB
, '

r;pe;J(;'~arr.tiIiV.'i 0 'l'arM\HI~epRov1' nplIIPo,n,e COJI:,;~qiiOtt 3~iepI'e'1'i'IKIII

~'IMeIOT pn.n. llpt)'rIlIEcper.r-",~. O,li,HIIIM 1113 iillIY., B03MO~(HO", HMJ'laT\,:K 'pe:WJ).h-'

'1'6'1', ,3KC!1epIlIMeH.'ra ppynnbl .r::~sllIca no pe!'v.c,!-,pal~lni noorORa COJIHet!'H!>IX

He~TpYlt;C, ,n,aJO~j;\ SUIIt!lKE:lHHoe' 3Ha\.IeWA6 ;)'1'01;0 nOTf)WL Cynlecrn;y IQT

T~R)f(a HeodJlCHy.Ml.le ,r.,eHHb:e rio T~m;liorKIMY, 63Jl8HCy nnl1Tep~ ,III ,n,p; "i~~
ReT, ,!J,&IO[~e rrOl:lhlWeHH.)e 3!i<itI6tUm W:iJIyqaeMOy;q :refiJI8 HeH313eC'1'l:Icti "

np"'po,llLl.
, B P8MR&X MO,lJ,~Jm XCJIOJ\Horo M~pHorQ C>1'H'!'a3~ 'J(~ r8jIJ.~30~ ~p~i40HO~

(XflC10) p,EMeeTtjJ'l llOflhl7'l\3 ,I;,Ii'l'b ~'I·!ltt-: !'[flJIeliJ.1IiM,e,!\lfIloe 66oH(;K~i{Ke,JII,
He :Tp~TeHTJ..YB)U!e,e !it' ll-C",mOtfATO,IIbHYIO VOJIbl~'lOrC rv.nc'l'e'I.r!'qeCKOI'O ";8:<8

till"li148 d ~H~pl'eI'IIIf;~ COJlHL\tl. 'Owa,!(o 11 3Be~,a.a,~ ,H&X0,n.~XC:i' f1J{~ "
,t'Jla'lHot1nOCJle~\OBareJ,l/.>HoCTM till .DJlaI'p~,MMtl i'Ma~c~....c~e>[.!'!~1dCTb Ii

MOjKHO, 3TO'l', M~XaH!-i::H(' MOft<e'l' !fr'pa'I!bAO~HlfPYIllJity·JOPQ.lJr, ~, ,
K0PP,MfiQIIIR I1(l'W~~l:OJlH~~!lfu!X HeP'i:p~HO galt'r~tmGCTI>~C9JlHQai'

,BOSMGJKHC, 1'810Ke FF~i,;BD.eT lIe M.exaHi1:;Mrtep.ep~l:\~'''f1(,j~TP!'!HOS·IT:P;{
nOBepr.HCCTHhiX CJIO'IX COJlk4&, .'q'fGCb';.1;lacY€'rCHG~lo,rr.ejlbID<XB:Cf{;i)/'
K(l!il\er:TpaijI~et! 8p3MHO!> ':'pd)IiM HyI!.JiOl{O~· fl C0JIHi:\6 'fta~ J0'"'20: ~O*HO
06'T;>~CH~Tb 'ere 3Ilepre'tIlI<Y 3~ C'q3'~ npOTeKalll~Jl pe&Kl\~1f XflCH& J10tiTM

i 130 B~eM 061>31/.';' C0J1Hr.18 p8:5H9MepHO.' ,',,' '. , '

Cy~ecTBeHHoe 3~~'q~~e~ Mo~eT Ha,~T~ MOAeJI~ xonO~Moro ~apHO~O'
CHHTeS& IHH8JUI30~1 '3PSl-\OHOB 1\ 'lJ:JIIi jJOli~MEt~HH{ npOL\eCCOB ,MtYTP~
Dm1T3pe, ~eWJJ\i Ii ,IlJly I'IIIX nJI~eT ,COJ:Hel.!tlo'1 CIWTeMbl., "

nH T E FAT YP A

10 Ba"<J"~oB KU1., BepemrroD r. M. I'B~El:Ie. c'I'a6.trrbiib!e a,TJ.p(j}~1>i!l KOel-1v,

"e~llv.x JIyi.lI>X, I1X Tt;OpeT\<l~e0ltaH !Hi'l'epnpe'1'IlI~!1i! !1BO~MOiKHaf( P0~b B

1ft.Ta.n:1l8eXOJlO,P,HOf'O ~~JJ,epHOr'() CI<IHTe~a (XnGit)) ", flreI1pv,HT, L:j{}U4Mtm.
J., 1090. '
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HOBSlV! 1I0!,J,'X.On,J\or~CA:~i\lO 133AV.llVIOjJ$V.CTBYi~ i3KJI;,)1lJ\.llllEPH!:,s
I::,j7.n.P~j-{ J1.A., H3X fpC' AI'! eeGP ,

HaOCH0:92RJtlh CdM!:lX 06mRX p006pa>KellYJJt., Bb!':J,:~YlRY'fhlX r.. <;:3oe 3lJe~,ffi

.P¥.:MaITOM, rrl.iIbMfOJlLUeM Yl c~hi:J:Tev.HoM, no.Jri':eF!:l J;paEHeH~,I J'f;::J;fl JIC'K?J1Yl

3,)R~HhIX 13 iriloc'J'paHCTRe G'fPYKTYPIE:lJe lPoPM ,'l'J,BID'{eH;.If/ 3JI8RTpOMaI'HmHo;:,o,
nO.l(!'l,.? a.3JH' ~HhlSC';.'P.f:{'I'Y:,!Htieq.'Oplvll:l O~JIIt"l8JO';:',(;!'l M'E;)I(llY I}Odt..>t'i Kait

reC!reTp~~e0K~Mll 'H Tono~o~i~eckHlvw. rrp~3rt~~ru~1 (Kp~DR3HJ~, Kpy~ehYGM,

(:B.f!::I10C'1'b1ll); T aR ~ J'cTo~'mBO()'l'bJO,

Gl:lNi WaRT CYUi~CTBOB8R\ljl It ilJw:mtIeGR~le C.a0~CT:aa. ilO.llY"!8HgUX 9'le:~Tpo

Mal':-rnT,HHX CTpyl",'Iyp c6MCH.frJO,rc£ Ilf.p;iOi'\11l!elll<:1tM norilCme:meM y. ~3JJ:yt:e:IYleM

3HeprJ1..>i, 'r.e. nepv.O,!J;t1tIec::cv.M"OMeHOM 'jHepr'Ae~ MelKllY OT'PYKTY:PO~ J.i

O!{Plril;~ml':M :3.1!e1t'l'pOMa!-H:irHHMB~J'Y'VlCM, - li :3'l'C'l' e,JJ.~ilECTBeHPH~ !{ J"mtBep~
C,wrBiW~ B-a,Il. B2@illJ'O,ueHCTBlliI TIO~~BOJ!.::eT 06'DHcmi Tb, BC~ Y'3BeC'~Ifh!e '3Sa:iiMO 

:ne~crmI:fI ,I npe,Il.CK3.SaTh pil,n lIOBLlX. CYIl1eCTl'lelIHO, trf') npOK':'HqeCKJI: ~Ce
:B3ailMc,r:.etkrBwH :B03fIZKi:>.l0'f l:lc~e,lJ.O":'lme Hap~TlU0Hl1J1 CAMMP''I'i!ll:'i B YRa:~a:-lH()r,4
BHmeYHnBepC~~RO~ H3miMo~e~CTBHU; B!:lp~~eHHHe BorrpeteneH~OMuacwTa6e,
IIOJ(y"!eHHUC 9JJE:KTPO!YIP..I'HV1TH1:ICOTWI<'fJ'Pfi C00T:3eTCTBYIOT 9.JJarl:e'i'!'npllliM

'loo·rYlUaIll.

no Hro'.\:J\eHm1M\~TPYKTyPar1h'¥RJIOhOB i1 C 'ylleT0!V. OrillCW!YlHpa3,1IHQ1UJ;( .

:'P&He~ ~,mIIWrO :B~ro11Y:Ci,Il.e~OTBJ..m6h1J1':l1 O(h,RCHeHbi BC3 OC(J6~HH()CTJi fl,;::;epffi:lX,
evrn,Yl !toC'i'pOeR!i! CTPYICTypLl JieNak'ilill1X mJ,ep, :SEJIlOtI&.:: Jf;I1;PO 'rfl)l(e:rO!'0 BOlIO·'

PO,Il.8. M!! pc~w4v. 'd+c./ l;aY;J;ep.hl YC.~CJJi1.fl c,FMTmm' .fi~E;P Yl ilOlHiaaHO, '

'1TO c.~nJ'l}:W? MOJ'{Bl' r.pCJ1i30tlTV;np~ 0'l'p-:>ro or!t~e,n,CjH,.;U~,)n BSaMlvUIOll 0I'uen-ra-

Hl'il'! ,D,ByX R,!!.,ep VI l~X onpa,lJ.()J1~;fHOM B31:l7I1..1HOM paCaOJIOJitE:Hv..H. Hao6xo;rT,VlMI.'e
y~.lI,omlli MOry'I.' 6I>lTh peaJIl1.S0:Bamt TOJIbJ<;O 'BK'JTP*, TJ:\ep.n..~y. ~eJI ~ or.pe;J.8JICH"

!lI'llim C130F0'I'Eall,m, Ii pC:aJrn3aU!~q :3T'LlX yCJICB:JY. CI:asy ~aeT BhlyrplIJI <V B 10
6

pas B cet!eHV~ii peal{wm CiliWeSp. B CpaBHe;-rAl'! C 'rec'tc ()'l'e..T~c'rYlliecKot\

CVlDT8MO}\ TImE:. iiJIWMbl. )lWIbHe~}! 13h1VlI'pbrJl ilCJr'.!'laeTCl! ::;a Cll"T GH1'l,~(eHvtR

:3Hepre'1'liQe'Jlccrob nO;Jo:;:>'l lJeaRU!U1 - l{al{ 32., C'l.eT on':''lI!M2JlbHdtopI~eH'I RUl:li

fj:;;rep, or a¥ J<1 3a CtI'3T np;'WY'i'CTBlffi :3~eKTp0BCD,

Hrurl'ltfllI9 2JIeKTpOHon B scHe p~31n~H npVlI30;::.I~'1' ~a!:.JKe!< I1C"I(&D.J:eHliJO

HeiiTpOHlwro Ka~aJIa - npGtiMJilleCTBO -rP'A:TVlCSOro KaH8.ila ,LJ;GJL'KHC no J;ac-qe 

T8;i'l CO~'l'mJ.,'lH'l'l. npJil\1epI,IO :IOt pa3 no 0'rBc;l:i8HIrn K'Rt3mp.JH;{')I,r.y J'KS3,11-1Hb.ll

g,CI~'11i,1eTp!~H C!C\'hJiCHRC'J:'Cfl CTpYi<~'YP[lJ01 ITyl'TOi12. ~R~HTPOHa 11. liX pUSJI')'nt!J!'f.

B2aWVlo~e~CTB~Ie~}: e CB.fC~3.HIiI:lM'l ,B (""pyKTJipe THCp;I1,Oro '1?eJ1& S38RTI\();{3rJ'~L

Cl?'iSl~'IBCKI'J..>I f:ffl,p'nma v. Hai1l!eI-lH'Ol8 COC'tHOWUEl1't noseO.'JH1C'l' )1,dCT~,q'O'-{H0

lle'r!(,iili dPC>Pll\Y,7!WP~J!5(:r:'b Tpe&tf'39H\i~ ~; G'l'pJ'J{~YT,e TB3p,!IGl'C' 1'eJIn, f1PVi!\010~QK.
r)y~J,eT 06eCTIOl'-jCHO OlJ'1'lr"Man:H;ce ll'P.tl'i:'8!<aHvte penl'l(Ill1 "XOf.o.r,Horo" C'\H;resa,'
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POAb .8KPAtlUPOBA:U.m B PEAKUl-l~X Hl-l.3KOTEMTlE;Pt,TYPHCrb

RJlEPHOf'O CI,lHTE3A

11.!C.lleOenen !'C. h. 1\. Cal!l~liH. B.H. Uli.n~;nhKOB<:K";~

,... YpalJ;;,cKIU~ ilO !1liTeXHH4~C:Klin li"lCTV.TYT

(.lHCTliTVT :,W"KTPOXllMi'iU Ypar.bC~6ro··llTJl.jJ1eH;';\l 4-li' c.:CCP .

paCCroIOTp:mO SJlliilHHe pa3jlW4HblX $~TOpGB. lid CK0:JQCT:b'

peaKU\ul f1JlepHoro C:HHTe~a s. TsepiloM ,e"e. llJbl ',)'HHeJlHpOBahHR

.nefiTCHOB pa;;Jlli<Ip.b1Y 3HeprHli 4epea ~KpEJnlpoBaH~li "'yJIOHCBCKlil1
,. : .' : ~. '.

... 47 -

r.M. lII~.iIlmlI:Ol'l.H.Kl. /Ie6e,n;aB

.P~irOKA)J¥Iao:BAHlilix'cOC.T.OB:IiliVl SAPmhEI1illii~' 'Ucr$ B ?F.AKll.WA
. '. 'amo!'o C}lH':rE3A

'.:P~·~~qlI~¥I~~~lt~i~ltIF'·~~i~~PTH~P~l1XC$t K. llJl06.~flMa~()6Da30-·'
lla$tf!'l(O~bfi~WC'~Jle~1J)~HO:6 ·.(K~). pli.!t~ej;>t'O'j)cKWc .cocTc$illt a'1'OMOB
~Ii 'til1.oi1!e'lie·1{e~ aIfJ1~iht~.·;iIoB)iIlle.aHak B!3;PO~THOCT1,' npoJIe'l'a MOJreKf-,
~i~!IOIIOIl~ P.liXJiHX,OOC'l'O~':mt~ H "cBrt,n;eTe.'ILCTByDTO~OS;"
M~iiH()Cl1tt:~6~~~~n;~~~~~~oIUric~a:inC~3a11l1WCC9QTOJtiWt .(Ke)'
!:~~~~dH~,~',:B,:&~~d~cI~'it~¢'~M1i~it6lI'B i'~ei~o1l;TWie T.~JIOJt,
'IIoJlf:)I!Ii~~~Ho'3a~~oJ ·'fJac~JlWi.·.PabCMa".n~lIBac"nro KC' oopasymca: '

{ rrOr€HL:liM HCCne.nOBilHa 33P.liCliMCC'b GKOp.oC'l'li p';dKUl-!li 0'1'

r.nr.THCCTli, 3;;,?K1 P0I!HbIX COCTOBHH~. OI\cYll!.naeT6I· B03MQn<HOCTb

nnOTHULT~,~9~TOH~Oro ra3a 8 r~~p~~ax' ~9T~lno~. P~CMOTp~P.O

Bn.UIH~le EiHJ\d' 110TellUiians .B.:&n1o.neuCTBlIH .neI'iTQHOB B .TsepJ:\oM

Tene Ha BepOSl'fHOCTb peaitlU.~fl· HH3Kcm~Mn",pa1'YP}loro >l.l1epH0rO

.000C~MPa.~..u ~Te0TB8_,otslJ8:80M'·od""¢lfmii'oa ~T 8Ha~~

:;~I.~~~#i·.~T~!f •. ~tp~~i)()~"~~'Iie_. naJt
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• io,'"

.~~" }l~~t;t~~ypa;'

hNClrdl~nde;l'••• N~t'skov;~k~" :Beserlbaohet- F•• Myei'a. S.M.
MUitipledetieerhim '(h)cypancy of va:ean(jies 5.n Pd and re·lnted

m~t'als.

ii;Phy:s~.cal r'\:lview 5" .-198'9, 40, 10 I ,f990..19?2.

'"",' 49.-

K~OFIPQC.y. 'OXOnCAHOM ~El-1I0l~ cliHTt3li:

,~ .:

r:.'

aa~HOB"B'~,i~;;~OEeltKA''s •.ri. .tl;pd~Qm)fiOB 'H :A. • . .
Cbilofl~B .·~.A.,·'TtttOHO~;B'.M••.~",1nwi:YK '4.A. . .

UC~eQ~SHH~Ji~'~{O--4f9ClI~~o~~',i'$~bCAil~ jf~\lT't1'Y.1' .3*cne.-,
IJi'i.ie,ii't~biiQ~~~~iIt.r·:· .. ii ,'. ,., ;' ::, .. ' •

,oO'i2l:)(l,Ap~~~1IJ.c"'lQ" Hli!i':s't'OP9)1CKafl' 061iaC'l'b .',' ." ..... .' , ,- . -. .. .
".

'cnoPa~~~IHCC;b ~", ~~Y~~E!JIgeMOC'1'b3~KTa XHC ppvn30,11uT .KitE!- .
, G6%o.n.iu;10C'l'~'-pa:CCMOTi1f(H\'liJ JIlil6W1' .cJJY1taAHI;IS( CTt'l'Y~:u~n. ItG'l'Q,pblEl tic.il'YT

,:. ~9SH~k~Y,T~ ~ hPC>llE3cce ~cbti!eHl~~ M~'r£Ul;nbB!leJtT~p!-le~l •.•~ t<OTop!,i~' .
~~.rlyT··K.C.PFe~pOB8.Tb c.npostBJieH~eM; *~TIi; , ,'. ' '.

:~:.:, .rt~~.~iil~$~ndge~e,H~~'.n~rtTPoHdB'B MEl~aJ'JI.~tleCKP~peiueT~e '?6~
. '~la~T;:Ha .ge~ft,;BHit~~e ..~9~'~~lIUio~~bl;fr.lO.x\01tP!lr~QN~ :3aceaI~;i¥~ A~ft.,
.~~6~~aa.!ifJt~dU'~ B pe~~Ti<e fIto'1'opCie ".~ iAo:'iteT '()i:l~b' oTBe',t'e~seliHo3~

c~fi.i'1'e,~ 11A tIAcToTa-ao~~KHo'Be{i"-SJB&!<aHc\dl ~~K ~3 tk 06JI8,~ae'1'

·~1zopa~mlt)~'r·b~;ll,H~ynp~Br.ne~,~e~hlO:. '8aR!1H_q~~,»eRoJ{tpbJr"PY$)AJ,L'" Q()-
Pii~O~"BOSHT(~ll)T arlPQ~ayCet~~M9Helilf~'PQ~.MQij m, ~~eTP(JB,HaCij ....'
rjte~~it"h~T ;o~~~~fJarllf«.~30~6i"'o:'ta*-ir~I.vi :;~os~ ~~". a 1'attite Ha"

rlpa.h'vi~~'t ~3CBliOtnep!Jxo.noa!;oco6eHi:!o C' l:f3~e?eI'lWeM.Tilna peme'1.'K~.

·~:~~?r:~:~~t~~~2~~:=:O
,n~nYc~~'VriC Bbfct;It.Vto KQa&e~'rpa~l)',I1e£l'i'poH~-!3'- If ·.tia!taUBbtCOKOTElM- .'
n~~~yp~;axGrlepXnpoB()#k~I<ax., ~'!IQCJI~~ n~ Tev.neP1TfwBf>1Iie,
K~T~l<eq~Oit ..BOS!>lb~a~e~~':'J~PaffifP?~Ka IW~Oi:lO~\ikOr6, t5~l'be~ AijM:
pOHa};W:~·t5l'!l~p.aPoI-la~~· ~T(} AOMHo 'ya~'1t~fm~~: s~1(ifuaHcd'%'b C~H"
't'eaa. "

'. . .'

Uceco~3p.~A Hay~o-~ccne~O~aT~~bp'K~R~HGr"TYT
aRCnep~eHTaJlQHOt\l(l"31ft;;f' . '.

"""

~48'~...

KOHBF.K'lW3HHE iuJi¥rOHimE'.TOm1 B flB.~Ji!fxflC·
. . :' ,- . ../ .. ;' '""":'.-.' - "

. :.'-' " .

113 IiHa:JJHSa. ~ItCnepID.lefiTB~hHblX p(iii3YJib').'aT9B '£CCJle,ll.~Da~lIf~J;flt:,"·

ijOJrjQelifil>ll{. I3 pa3~~JWX'J1adopa~OP)4#1,l~pa.1G,~e~~liDI>ID6~OT:9~,'
; q'lO .~, ~~H9M .•. fIEJleH~!~g~~fi~/~ .p~ 'JI,1>.~~~¥Y~: ~r~'').'~' n~~.~~~,~C~ .ca.M~~,p.-:;<·.

l'BJU";3al.lHJI itaKU:\C'"'-rO.· 'tlO~8,.~ll\~H~H,OHliPC. A~c.\l.!na~IIBJthlx,'~T'P¥~?lY;P·! .
. ~npe,ll.~JniiJw.14!C B03H~~~CB~~~e,: D·~r~~8::<~Ile~xp.imt!l'f. ;,:,~r~o.B~~~'~'-,
HOaeCHUy,ipa30BblX.C9C'1'P-RH~A.)i3·,~alJT~.ci,KOR,'p.fllf~-Mit"i·JI~~\l\~~ "~'. -.

qCtl(?lI.e ··(lri~gf.UfJi$··'· ;taK~i:ti~gkqcP~r,.::*~~,.~~atni;~~~~e",Kp~~~~~: .•.. ,":,;,
'a03HWl,~iQgt'!H"ff tl.~p4Blio:ileC~(tf.(' 4IflsqntlX·;COCTO>,m~_. '~o'-f6~ ·iiJ.(a~t!~~~ '\' "',
.DTC~ nOne~H~;W ~~ B~60TK" 3Kenep~eH~nA~~*,nOA~Q~~U,~3¥~e-. '

.~~~i~~~~;~~f!!;-
.B~p;B~.1:$; -rliU1b,T~3a, .,!~O: ·llP9t,1~6:((I~P~JGO.J;!l, (')~;ilJi~~~gt,lJf9r9 ;.

-,',:0",,''-'',: >:", ,:,,-.: "", ..~~, '1" _.,_,;1:;, ,,:: ".\ '-':"""'.",' "-:C;(':"""".',.,;:. ,;~'.. ~,.":~,:.;.•;,/"":'.'.'

If~~Ii::)M.~q(l~SW~~~Qt~'1'1l1J¥A~"lIeH~.it;pd~PB.1f ~~H~~; ,tJ.~i\J!'~Pl1S'f'~'1,'::- .
pW; ~e1a;1jJIJrtiec~p,Jt'",a~~inW' dKa~~BaeT ii~cie ·j(~iJiJi~~f:!fit~J\py-.eli.9~'" .
AegcTDllei!a' i1jC:PllCef,(()~PeHbI 5KCnepWl.eH'J!aJI~li!lleY:O~(jB}4,1t:,6,JI~t'O- "

=:::e~=ffy~;:~::~~~;;;::;;H:A;6~~:~ .·~~~;-~~:~~~M;g~.,
T.0~}ntKP~ ~'K~ii~~,l\9HBe*~~iWi ~eAT~lUiblX ~Q!(oB ',' i'lWAn.llr~~T~flr(Ci ..
noJib~o~arb- fendt{)B~{'<'~/~J .~., ¥McOllble( p4l;4~r~o~OJt~,' "

. aTIl!<¥e "itl)e'l,'ojjHijo'e~""",tf~p'gBqe .S'l~KTp~eCI{(\e nqJ{Ei' "
• l '" '., ,', .,' _,:' I •• ... r
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. YG;1JORl~C o.IiHoBpeMeHHo~ MllHw,meallIDI ~.. >f Vnrn CJle;.creT >13 .H8-
. . ti4

06y.O.nl1.\IOG'i'R 1:!3.KOllJreHU.fl: Ii Y,lJ,epX(aHM .B m-le Bb(C)(}Kb~ ltOHIJ;8HTpmnm

'43,Cr,'Hn,'ITO' H8B03MOiKIWnrKdCJlhllll1X Vnn v. .Tpeo:)'e~'c.FI ;r:r)'.H 3'lCe.lIe,.

mVl BC~X yponH€~ BHYTpJ1wepMN~C~PH 11, KaK HTor, y,n:03~eTEopeH,~

cTaH.!i:apTHOrl) Y-CJlCBY..F! TeI)I'IUl B03MYW.6HHM: ria OCEOBe 33.\1f;HH

.lV.'im'J/(E,tEm)-+IVnmi/Ep~t
. BTa~()M \pep~w"K(J';!'$~I!CaTe ,nefiT8;n1ilKp.I1Tfi'leCKOe ttliCJIG \Iac1'lI!l
NoZ:(2f'1Kr)314:J2/31rk MOlK8T' 6l:lT~ nO~'l(;)HO TO~XO sa 6,~JLbWOe
BP~UI JIeTUpnrn CKHT€38 ti::No IUJiR,j ,paBHoe 'c.:"Z 5C-IGC ti8CaM

llP,1i UJIO'l'HOCT;r ':,'OK9- ;.v.1iM!Y31'JJ1 J:;:: I MKa/(;~'l2 11 Kon"qxnli!U'teHTe aaXBa·

.T8. .BfiOJIOcTJ,iIp,r,IIKcppY3¥Il'! n z 0,5. Sao.tt8HRe 1:0 ,Kp11'l'H'ie0!{Oe

~~or.o·~ac~nu~= IOo-200~ ,lJ,JIHTeJILHOCTh l'!MIIyftbCHO~ peaK~~nAiz
'10-40 COOTBC3TCTty!oT 81wneplMeH't'a,JIbHblM napaMeTpaM BCnI:lIlJeK{gu'Z~·lJ
TIp''. MaJlOM KpnTZttE:CIWM· 3Ha-qeHl1RiNo xO.i!: pem:unLt K38al:lCTa.lllIOHapH!:lJ:i.

B ·noJIoc'i!mc ;VIH60,l$op6:rr.aoCT.I1X 6JIi1SRol'OK I~Pl;,TJ'!'lecROMJT pa3Mepa .

. MO:KeT liMen MeCTO TaTtKe' yCRopHTeJl.bHHH MkI:KPOh]1"JYJIfIT¥!IiHLlzt Mexa-

.' HR3M CliH,T8a!L CyTJ, ern cJ!e.n.;ym[&.lL B XO~€KOH,D.ep.caI01li Ii I10JIOCTJIX
BcspaCTaeT)!;t:1B.'I€HHt) PZyKT .lI:BaIiTO:BaBHorQ rasa ,IlE:MTepJhI EE'.

¢TC3HRH~HaripYLl'vtef, £irZ1y~.~~n>1ErfKT &TOl.(f;1J3.JIer-iMe JV1fI HePHpolR,U-3H

Hororasa P=(2fvW/2(K{) 7"'/31izt/' Mm::eT.IIO'CTIH'ftTl> I05airM 11 .

rtpeilHcwr::o npe.neJfrrpOtIHOCTU CTeHGI~ Po. BOJIU Po ,lJ,OCTTIraeTCJ1 rrpE:

N< tV, TO paaptlB CTeHO'K flOJIOQTR npCHCXO).\11T p::';Uhme, qe?>l HacTyna-
o .-- . .

eT6esoap:r>epyme H39.J1M0.uahCTRlle. B xo,P;e TaKorO paspllBa oopaayeT-
CR;BblXO,lJ,HOliKaH~. Bs'l'OiVI !~aHa.rre KaJj(,$li aTOM .ueHTepM Bblxo~efi

MnKpCKYMY~TnBHO~ CTPYM6y~eT ~HraTbCnrrO,lJ, .n;aBJfeHMeM va~a 0
6o;u.~tw.! YCKopeIllieivr 2.:: PJici2/M 11' B HTore npv.o6peTaeT ~Hcpr'!m

. ..... .....··.·2 " . ....Vl1: rP('?) J1(ld'Z~ .
pUBHYIO l,tIl't~r,aQI(d";1)S np!'. ~~~;'IeTeBj::8i\~l<:ax a,IU!a6aT~'lCCKOl'()
np!i6.IDl1itel'AA /S -.ce'leHUe Ka11ana, a '"' OOl)oBCK~H pa,nl'lYC. ~= 5/3/.
JJim. nOjIOC'l'H C Pa.I\HyCOM. P.,,::= I~. 4 H BQ'kO,IIHOrCKaHaJIa C $=Val llPH

OueHotrtl0iVJaHatJ8HMH PozI04-IG;)a'J.'M lll'vle.e~,fW z 0, I-~ KaB, 'l{TO ;J;OC'l'a
TO'lHO .I\JIfI OiITIlMIffnl:ipOBa11HOrO YC~Opl1'IeJf.bHOrO MexaHH~Ma [1,2).
r. BbicoUKMI: B.}f~,KY3;r,MlIH P.R. PSaKUM: ynpaRJI.I1e:.1o;co. bMHTe~:;a !l

KpIICTfiJL;I}\'<IeCliY,x .Mllmeimx. ImcblVtCl )lIT<.t>, 1981; T.? ,ll. 16., C. 981-985.·
2. BucowalH B.ltl..,I\Y3:biVIi!H P.E, OBOa1l10liiHOCTHOUTflMMSan.lHi peaKr.;.l1H
ynpaBJIJier.liOrO ClH-lTe3aB RpwTa,'!I.Irax.RTiJl,I983.'1'.53,lli 9,c,I86I-I~S3.

$. BblCOu,Kd KM.,ItY3J,MMHP.H. 'reo!JY!J1,lvi8y.aHJ13M 11 ,lJ,HS8M¥IKa 68a

6apI,ePlIoro R,lJ,eX1Horc ka1'WHI3Ci B TSep,lJ;hlX 'T8JlaY..- fuleB.: IIpenp,fHT
llH-'I'a T60p .if:!1311KR AH YCCP, WfCP-90-&;2p. I98I.

IffiAETORbfl1 13E8BAPbEPHHti Y! M}ll{.POKY fli:YJ1HT¥.BBhlt'i MEXAJ-Jlt131vUI
Hli31{QTEMilEPAT~PHOrC CWfl']<:3ABHEG0BE:f?urE~1QJl1G'I'AJO~'

·B.Y!.BHco~MM" P.H.KySLMMH

B paillKRX B~.f$l'IHY'l'O~ P&Jl~e [1,2J.obm~it >f,lJ,eH QflTlliVl1'3au;H>f pe~
lum fI,IlepHOro C1mTesa sa CqeT ~;CI10J1i>30!lfl:HIDIaH~JiopQBb!OCT:(3~p.n:g';·

TeJLbHhG{ ac1,¢eKTo.D B pa60'1'8 [31I1pe:JJ)joi!\eHI~ 11CCJIe,l((')J3aHtJex~~~M
6e36apb8pHOl'Op.HsKo're~IIeraTYPHoro YIlp8EMeMoro.l1,4epw~:ro ~,C~H'l'e3~

iHYHC/,ocYllleCTBJJ,.<rerVlOno B XO,iIe g,epivtH.,.YOH;n;eHC8.l.,'l'Jit. ,lJ,eMTli!pl:I,Ij'B Ml',I¥.,.·
pOrIOJIO·cT.qXKPli C'l'8.JLJ10B. ". OCnOB!IMlfM~,6e36a:p~ePI{~i6B;Y'f!G:Ql!f!3afJa .
C t18XOJK,J.(emieM YCJI0Bl'rt1 /Kpl1'l\W~ecJ{»t.\ O~ill>~;ViF!Q~JO:i:tT}I'Q, ·(,iJ'lcJtG.:ia6,
nill B He-?·N , TeMtIepaTypa 'rl ,hpl1 KOT0P,I-JX;Y.riOB.JJe1BOpMTCH-.~.P~~

TCpffitT80.lJHP. B.o3l\~lU~H~~JV/lIlII«AE)l"lJii &ie~l',III B3e:~~n~~~bHJi .~
a-rOMOB neHT8pRfi.·.·. "'\ff~}:=F~ Vl'.l;;~~tl~l\ '".<", i ..

npY. TI3,KOM YCJlOBHJ'l;.KBa}{To:?a.H?Qj3q;n;~JI(eH~I'b; Boe:Jf <i8,(:~~tt gTa,!t0}3~T-
OR B3aMMHO HeBa'B>fCMM~. '-:'l}Capa$'l'ep~3Y€~¢fiT:oJl 's:e6yaepqo3ii~eR"
O~HO'qaCTHqH!1X ~OJIHOB~" q;yHl\U''{~> 'HYJIe1:iofc 'npj16iJMJI[e~umt~(~J,liTOH'

I1pH EaJ!~'IMH TO~I,l\P. OI\HO#!'laCTl'lrw' nIJl!:;'tqM'C~0PQPtb'Al3¥*~~¢T*'''' .
Hail napHC'~ pea~nlUlC~H're3a';~.EBa~l1RJIe.SQ~~:edlt9M:nplil~JrtL~e;i~n'·pij,Ha

' ... ' A :: C.S· t'~(zJl'~f~' tr)/~dn.':~ cI's:!,' ..
r,lJ,e C .:c·2,IO:~I~q-~C~1;8~· ~,bHCTa#~~Ak~Plf~k ;ii~;~~flJ~Q~~3a~ .'

B cJIYtme.·aHpf#11~#f!~$'~Q: ~~lt'r}i~ ;JJ¥H~~1ta'(}RH1':e~t}ort~el:l!:l:~Ei,T~ .
<PY~KUl'!,eH ._, N{r.J,~NQ.Jtft)rllJij~~~ln'n d6ij(~:R' WJJl'F:eilJ:;fiooTi,~ .
pp,aRUl1l'lAt;;Ao y ", .' ,f.~ (Ja:Ua.e~· .

C y'leTOM .I1BHQl'O B)lJ,(8 .~: -~ - .',

IIOpt.!HPOMH{f.QFQ.· nOTeJ~i;l~a," :o~~·.'" .•. ,'
Jra B3a}jlv{b.iiel1C~~ .iia~ ,alls..(
aTOM0B ,l{eilTepWi ,ll;JlRna.,.'· .' :.
paJIJIeJThHo~. /11 ,~I,H'rWfla,,:, . Q '''~~~----f,~~#~t-....:...~~
PaJ!JI~~Hot /2/ijyQlleA,;,.'4,0.: .
H~HIi(\i1 /3/ cnjIJJlQj)o~,QPlf7';;'"

GIlTatWH a KBa;3lf.lPI9.CeJ{:lIe;)'!" "'o.S" , .
. ' .. '... ',f: '. .

ROM np~6nH*eHfljIJp0~~eMo. QTO ye~oBEH:~e~pHjIJ a03MYm~~ll~·~~EQ.~~-

'10TCH '.. B· nyc'JWX r.11.tl\POTIo,/Ip~Tl1i'g~Q;wtYC~f~(i~7 I 5'\ •.. aq'aftJY,oB M~':"
Kp6IueMXIU¥!'pT1ltd~Lc.J'.3...4 'AI:! 'l:peXlM3plWl{" I1c.r:remJ,lf,&Jrbjlm:m;i.B.XTMna f. .' . . Q' .' .... , •...,.... '. ". '-'. .'.'

aTf,trJcqiep Kb~pen8. G napf.t60Jl}I)Ie~K!'lM I1~oi$M.J[aI"!.3Hej"r;.lI'l. ',J..'1H MHHh"M!1-

31lWlJ'! Ma'l·p.li:~~lHX BJi8M€H'r0ll1V/J,f V v.Ytml ~Ol<CE:. CJl;'{tt3fllc. HeOOXO.f:Yi
MO I1pe,ll;B~pWi'.e;TlbHo.e <la.ceJJ~HWiJ 'tf.j;0'I·m.\ctMJ1 ypCB:He}18Hc,pPJ'i.\1 B HM1;.x
BOJlOTJ, ,n:o.$I!e}!J?M¥ <li.epM}j·Et~K:.J.'. .....

!
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OPl1EIITl,If,i10PJillE 3w~FJ\"TU B XHe

B.I1.fuJ:coI.WJtii (KIT) R P.H.Ky::n'MIDi (MIT)

PaHee [I~~ CllRa pao6~bTpeHa po~op~eHTa~OHEO~O Bft.llflHHR

lIa BhtXO~ rrpO)lYW!.'OB:pea,~ cimm!11,H zel'KIDt p.,l);ep B Ii81lIeTlte KpZC

'HULlIOB~ IIp>! 8HWill'reJr.i>HIJM CHIDl(eIDm 6ap~epa liINie;,)'l' MeGTO yCWl8illl8

~~BeKT~BH00TllRAepHoroE3aln~o~e~CTBllHD pe~~~e VTUiRarrpaDRenJIO

I'C ~ID!t€l'mH lWllOB. q;w MOJi8T tLpEBO;IU"ITI> It eJIIDlRHlli R,1(ep~l3fiTepIm

IIpII MIl.TiOM. R!rneTWleCl\O¥. :lHe:pr;rn:. ~e(peI(Tl~OC~L-CTPY:"TY1II:.l I~ op:~~m~a

InJ,omrne qaSOBl>le npeBpalllemIR ()iroc06C;"BYJO~ yrrops;,no1:J:emno .ItBJIlItSB1Ul:" " rW ",
~e~TpoHoB. ORaSh~K.upzT~meeB3amAo~eftc~BRe. QTO OTBe~aeT ~-

p.~ecKo1t Mo.ne~ XfiC. CToxaTB1UlOCTl> nportecca me MOJitaT 6JlTl>

06YCJIOBJI~HEi pa3~ $lSHtIeCroJ:MB' M8XaIlli3MaMRI, !1aIIpHM~p. G.nexT-,
. , .." .•.•.,.. . .•_'.;. , ': .. '. l' • ..

potIlnSR'teCKJil.1,ffi m3J!eHIUl:MlI 118 nOBfipXHOCTlI, FaOOMOTpeIlO BJI:l'tmme 0P!I-

e~olIHt:l.X, SiMJeKTOB Ha I{OHetffiOe paCI;!Pe;neJI~Ime. npo.nyR~OB JiU\epF.:UX

peaItI:arlt np..'i HamrrnnI ,ntmaMK'leCIw:a nO,lJ,Bl3:lXi1o(}'r¥l' ROHOB ,neitTopHfI.

r. B.H~B~coUt<Wl{,PoH.~3J,Mmrq~Cl1Ma. B ~~. I~8I,T/7.~or6., c..98I.
2. D.~ .Bi:icor1;roti!: ~Fo'H .I\YS:l>?Jnm. iT~ .1983, '1' .63. 1f '1, e.I96I.
3. E.\L.llHcon:m!J:, P.Ir.Ky8:bM.llli. H.B~MaRCiJ'!'4. ·!3'N,l98'1) T.43, Bo6(12),

0.2015.

- 53-
3w~KT OTPMUATEJrbHOrO GKAlfl\A )iCfI'nn,,1\1A.i1A HA im1tJl0,!l,HOM
110I'PAHCJ!OE rA30FA3}JR,,'UIO:,l lJ.JIA3MblVt ErG Boa'vI01:PJ\?: Foa B

XOJIOlT,EC,\1 H.Iw.PHo.'l4 CI1HTE3E

. .,' A.ff.B0pOHOB

IIorpanOJIoJfH,oMM6To,ne ,ltfrroY'l.'poecib IIp:rrQJ!H.'EEiHHllle p?\UeUlIe HeJIJfHefi,..
HO~ CHH~J~qpHO B03MT~eHHOfi'~~(TO~e~iOn KpaeBo~3a.na~, RFAnIDmefi0R

~~TeMaTHqeCKot M0~e~oID .nn~Y3HO~O r.Ta~oHapHoro rasoBoro ~~3pR~a (I'P).
Pa 3pp.,D; opraRiIs6B8.HB WIJmH:!l'PH'1eCKOll R:lMepe WJffiol1 L. n pS)J;L..ry'ca R .
o ru10cRonapa~e~~H~ Y.pyrRffi~ SMeKTp0Aa~rn ~oro ~e paAdyca.PaCCMOT
peR O.$()lvlepHHY. CJryqsf( ( L<' R .) .pa:;;pf!,ll;8 B 3~'IeRTpOJ:lOJIOi.Cil'i'a;JJ,!I0M rase.
·llcnoJU;sYR lIoJ!JrqehHbe peilieurie, J!iCCJIe.~OBa!iao·rpYKTypa lJip>fSJreIl.'rpO,I:;:!j;.JJ(

IiOr)?<;lmt'ill"J£{ GJIoe:a ra<)Qpasp.'i,J.U!OH rr.rrazMHiI.ycTaHOBJIerrn:rc.rroBMf, 06ec
m~~Baromv.e", ndsmrnoBEn,:ae Ha·Il})£:allo.lI;IwMuOrpaHOJIOe ri'JIa8MH I'P .. c~r.J!-·
na'l'eJIbHOrC" CKa~a rroTeHIDtl'iJIa.IIpn: HaIDJ"IlUI3Tor'O 9(P;IleK'l'a B€IDl'C£illla

na.n;emm :aanpmlteill'iii :a IrpRKaTO.IWoli: o6:Iacm I'P Moy-e']' npeBl:WKT:; paSHOCT:D

nOTeli!Wa:io:B. rrIi.l1JIOlKeHElff. t.\ 3JIeKTpO,1J;9.I\1 rasopasiJ,ll,l\Hoif R8M8PH HSBRe. ,

3ToTa~KTMo~eT B03H~rJTb B OITHTe L2} • KaK .lf3BeC~HO. ~p~ RaBO~O
p~ ;XM'OMtIS P'd' :8 ,npo~eccasJI.eKTpomr38~jfJj(eJil)ftBo~ era 1t})li- .

c'ra.'!Jlli'taCJ<alipemeTKapaall:Ylcra~T()Ro B HeR no,~'l'c:t 'l'pemrorn!, M3l-rm·:
fi.o:aemte, F,(j'ropbQi' OonpOBo~aTon H8/.t'~)m,It0 ~bT1NeCIGIMfl BOJIH?M'It. HO

R 3~mc6~o~ 9JI6KTPOHCB .If ~JIe~Tp0MarHflT~l.lf3.~eEneM ~PBoibHO mR90
rWl'O ,'J,'ilarra3oHa ,n,mi BC.'ll!. ETO 6mme'rem.CTBycT 0 'rOM. ~'l.·O CTSEKiI
CBilJie06pasOBaHHWe TpelJ$H 3ap~eHI:l ,D,O C'I8m, (iom.moil pa'3UOCTU noT6H..
rUtaJ.iO~. O,zmay.o T~Iwit ~pOC1l:CJmT!eCKY.K r.otmeHC8TOp He~/)JJI'OBe'llen. Ou'
OIl:l3Hi> OhtbTPO pasp:A:RaeT0p'. rrpY.tI8M BpeMp.e:l'O pa3p~ sHa'liT3JI!>HO

MGtiBme, tpeMarm, Heo6xo;~>l:Moro,;n;.iU!rrpOJ!eTG. qOM 'AeftTeprrs: nrn-pmrn Tpe
lIntI!:bl. HOKMemloB 'l:"!lHrJro THJm Itolt,nettCElTOr,aX Y. !\101lteT rrpOHP..It;l'b oe6JI
a<!xf!eI<T ..OTpmJ;aT'lJI1:>I{Or·o" m<amm nOTe'HlIl1a...'1a. JIp&Br{c.t, ero I;O;1!]', B :HOM
c~e CBeAeTCflTcibKO K YBe~~eHHID BpeMeHR cymecTDOBaRKr. B pa0ro~-

. .mine 69;rt,m 3J!~~Tp~eC1OC{ !!On8X, 1!'l'OiIOSDvJm:;.cP'...'lPftM .n.eti'!.'Gp:l!S:. 10
ROPS;{JiC:&' STU riOJI8MK, y. rrpo'rtmcno.1l:0lllliot!: CTemar 'fpem\.m-", nplloopeCTK

!3Hep:rntot.ll:OCW:lTO~').i1LP.CJlRmmY. R.Ite;p., GJIepy6T, lITO ttCCI1T!l 21t!l.tm

1'e,)fpII0f. ,Mepec.'!J..milHIDt. xaper'Tep. Ho erOl1C.f$J1e~e ,MOnGl BHS:aBT:D l!t

rrpi5;lOi~Mep€JImO en .
I. BOPOHOD A.F..!/ t1s.AH eCCH,cep, Mex. ~,1l,R~R ra3a. IN3B, 1~ 3,

c.1DI-lce. .
2. r:~~c.~m.:(.tm.~~,; PO/V.> S, ; J', E:P.e.e!!()(JAI.~ .ChtI't'1,'9g~., v/. 2G\ ,f,:'JOi
3. K<lpa6:f'1' A.B. ~ l\,v:i:epcs iI.P •• CaBBaTn!!0Ba R.B.!/ IIRcbr.m B lIT~,

IS90. '1'.16, lh:L2, 0,$3-57.
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,nE<WPMft.$1J1. IL~.rJPffiKE~1H H PA3PYiUEHJ1:E llAJJ~BblX CfTJIABOB IIPJ1
'fEPM~ H, BilPOIllilt!JWlliCKOM R03;uE~CTBJ1!f lIPOT~M!1 ~flTEPijE~f .

. ,

rypLliHOB 13.r..KoWeJib B. J1.. •JIaT<#llCBIl. J3.' •G:OJIOBflH n. M. .lIIYJIHI\i:1 ,It r.
. ,

OT.IJ.l1tll1T0JThHOa OC~H:iOCTblO l>leM6~y. CTIJIaBOll. Ha OC~;OBe

nar.JJa.mlil. I1CuoJ'.l>3yeM"j~ B ,llHil¢Y3>,/OP.HbIX qi~jIbTpaxMaoTOU(lB BoJlOJ)O

lifi. S1IlJISI0TCli lfX OTIOCOOliOC'1'b K HJiT~HCJi~HOMY pacT~~ijmo Hsq,fOnOBBO-

, .lIopo,l1a' n = fl.G aT. H/aT. Me. PacTIlo~~'lecOIlP6B(l~aBT(lll 3lia'>l1TE:JIl>llblMIi

..nellDPMaT~YUiMH. l\O'l'OI-'!Jle MorY'!' I!PHEO~Tb it ,BoalTiW..H~38HHiC HElIIPliJt<efMPr.
I1pe:aNllIaiOilJUX Uf,e,neJl nixJ'lliOCT!1'CPJlaBaIIoo'l;ow,r. mm Y.3l3eCT!frIx pe1i\HM3X

TepMO- q 6apol\HltllWlecKOrO, HarpYJlleIDiSl OODaaUOB Iia aT}!.'!: OIlJlar.oB l\ BO-

~~PClJ!e OID! paaPY1llalOTcil. '.' . .... '.
J1aytJBlia ;UJfJl3'1'ru:IMSI dOpq.BI\9B lial1J13W1eBblX CI1JIaBOB B 8TMOCrpape

npo'l'HI' ii .lIe~TepUll. HPCBe,lleHIiI rlac.tIeThI·iJ6J1e~ HanPlIllleIiliil, B08HIU\a!Olll,liX

B tXSpaEuax pa3Jllfifi!0~'lIloPMbI t! paBMepoB. AHaJIHSHpymClI MeXatmaMIJI ~c

JIOKanHOHHOl't KOMrteijcammi¢~~eHTpaD,JII0Irn[,Ql HsnPHll'.eJrna J{ paapymeliJl/ff
oOj)I:l3l\OB (l'5JIHo'tel)Hbll1 Mexa.Il;f<l~, MeXaID!GlMCTPO; TepMOXl'lMl1qeC~lia npo
lilorJ{ ,lip.).

J'f.syqeHa j<'Jm~'rHKa cop6~I1' nj:.'0TVl2 !1 .lIeaTepl1H 06jJ<:l.8LiaMJ1 MeM6!X'Ui':'

HbIX CIIJiaBOB a H1ITepBaJlElTCMIlcJ::-aTyp 20-600 C 1I ;ilaBJlemll~ O. 01-5 Mf1I:\.
YCTBHOJ3Jlem>l fpaw1I\b1 'l'e,P},j().nHH~'{eCKIiX flo'lpaMeTpoB. f.lle DJlI1iUllie CKo

p()CTI1 nOBepXJ!ocTHbor llPOueCCOB C'l:~OBHTC~ Qnpe.neJI.fllOlltlfM B npou;ecoo.x
,. ' ,., t,· :.- ,"', •

IiaCpnnelli1li .J1:1leraamUUl cl'!Jlf,1J3a. ,
118~riieHa W.fXWOTPyRTypa 06paaUOB 'MeM6~ CIIJla1;l0B B· !1:CXO.llHOM

COC"j.'OlIIDiHH· imc,JlEl~ BH,1\QB T~pMb- >1 6a}:.O~K.JlH1ID(;KOrO Harpy-

. llIeHl1l1. l1oKa3alIO. tlTO '1fi10T~ naJiJia,nHa PeKPHCTaJl.llH3yeircfl. Yllle npH TeM

nepaType 3;D-35Q C. B ':'9 EpeMR KaK MeM~~ cIt.lJanlil Htorelo/.i', T.E'tdl1epa
TY:PYp3KPJf(lTaJJJIH&l.ijli(t ~a ;iffi~3S00 ~~e;' YO',l1aHQt3.IIeHQ.~. rl'epM<~'; H

CiaPOUUlUGItIeCKc:e Harp~~06naauo:a' t.reM6Pf.lW.ID; CmaBOD IIp,.l1BOA!fT ~'

. CIDt~HJ1IO TeMllepaT;ypb!~KPliCTa.JlJlliBaUHl1.

AHaJPA<!!llpym,Cli !f,aI'i.'rOJlb! IlJPi~~fe .HaBO.nC'POI.lO~TcTOa~BOOTl> If KJffie·

T.iKY paap~mm06pa?LloB' M0M6,P£UiHl:>IKCTI;JJqBpB.

HCCUF.;,l:\CBAHViH fwJ.ATOMHOtJ Ci'PY\{TYPH Cl:!CTEM U4JIJIA,]lftt1:-
. , 'EO;UOPO,D, W nA,1l;1A;:l1!~-,rm:l1TEf:ilAn

c.n.KY.3Heu,{)B,I1J3.Me~KoB, A.,D,.• Dp,peKpecTeHKo, A.B.lIIeJIIlI'Mh!,
'r::;:1 r

. (~ilAJI CCCP )

C nol,lo~!>1{j paCCenHlH{ OtIeH!> xoito,rimn<:J.letlT]JOImi:l (O)(H) Ha

. BpeMfnIpv.ll:8THOM. cIle:~T'PoMeTpe .aXil .113yqefIa 1'la,UaToMHMcTPY'K'rypa

Clm~;~M /Oil-Ix' (xd); O,008r d, I05; 0,26; q~32; O,5t; 0, 'iI)v. .

Pol"iJx (x;:O;O.602) IlpI1 KOMH9.'l'HOM 'l'e1.mepaT;{pe l{ 80 R. 06RapYlfte-
~ :

HQ, liTO ~l:tCTb Bo,nopCl;ila H.,neMTe,pWH< B nllilJI/3,UiUI Ki!aCTepv-3yeTcfl C

'Y:apaJ{T~pH;,lMI1 pll3MepaMt1 1tJIM'fS;OB ,no ..COTeflaB;CTpeM. '. ITpli;:\TOM

npl~ l1~mnr.elitl~f TeMI1epaTYPb;';OOp!la~~B,ItOBOR pa.~r,l~pbI RlIMTep'JB .

npII6.ll:1Il3UTe11bHOB I,5pas:a YB~.ir~Ba1OTCfl. CymeCTBe&ti1>JM MOM6H-

TOM ~nHeTCR OTCYTCTB~e nOBTOpaeMOCTI1 B.r.ipaMeTpax KxaCTspOB

. (x:apaKTepHHI-1 pasMep, !WH~eH'l'p&.qt-Il=r) npvr nOBTopiibIX ltpo~e(ea.x

HaBO;UOpa1ltMBaHl1fl.
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:r.11. POBK83}'11{, I\ .A.t(aIJ,HeJillcCF, If. .li.KJUJ.scm

I. O<lpaSI.liJ i:DJLT.8..!I,1iH,B~pesdfil·il·;8 HS ripOKaT,'lEBO;;~ JIeH'l'I,; plSID!ti

'1I02 Bpei/HI l O'r [) ,,\0 70 1JmH.) 8jleE'l'pOXIlMH\!eCmr H3C;,lIhdmWIo
. 0

BOI(OPO,i~OiA fl)li II.7IO'rJiOO'l'h TOliQ ::;, t) i.,rd./CNf'. ;100](8 llElBO,rr,Opl'lrl'l-

DaUbE' 06pa3JJil :q:en~:mpOBft,JI'IIOG 'Ea hO:j)WXO Hpi lWIV(j'lUT}10~i '1'8M

rrepo.rype.
"2: IIpoBtiU::E.'IOoL !18!':te j:leHIiJd lU:'rer"1'i,V1LIIOif lm'l'OHOl'IBHOC'iU p8HTt'e-·

, 110:3u:nn: .uII~)~:XHdJ;M:o'IHhlX i';':'\i< CYlMYiiiC:'3 (){ -}i /:8 - 0<:13. VIs 3'1'1'1X .

,lj;akiIillX orrpOJ\eJinjiosr, OC).;,01,u:oe Co.rr::p)Kaffil'l (3 - (pu:~b1 j) ( ·t)
JI6n0cp8.;~(,'l':seHliO IDCJlO l'iC',BO.TI;0pOJiJIBamr.H :'1 B 8f:GlllCllMOC'l'1'1' 01' Bpe

, l,',erm l(erctSfllJ,HliI' 00pa3ll0D •.
w 3. Air;;,JI'fL:i 8.!{cm)pYlMeH~aJTJ,¥u:I;~ .uawrux flOIWS<.:JI. 'ITO lnIHO'l'l1.f';;!

r :JI.lffMOra d ~j3 .:I9GBJXll~eHl'l5:1 OIIYlClJIBaeTCfi ypaBfIeHl1elVI

..' pitlra),-J- fJ:Zf>£-I(th~-' to)]
lIH;)JIE)EHbI0 81nqemLfI LeJili'IHH r H . t 0 8a~1CiIT o'r I(pHC'l'aJIJIO

rp&,})H1J:eCJwtt OpY\0E'rHpOBIGoI, 'ITO OBJIs~mo C opueH7;aU;lIQ}JHoH S3

BIWHMCC'l'LIO yrrpyroll 8Heprm1 OOpaSOBaJ-r.Ui J1JIOCI:oro 8apO)\btW8 11

C ,meprlUl l',;HrpflWlli i>1e;,/iJa3HOM rpamu:(hl.
4. C::Je,n:i~5:T1! CIWPOQTb 06pa:l'HOl'O j3 -7 0( J1peBpa~elijliH ::JaIDICYlT

OT BpeMellli I~\CH~eHrtR YJ YMeHbrn~eTcH rrpll pqcTe rroc~e~Rero.nJLfI

M.9.JJ1lX BpeMeH IDOLlD\emlH Ci<OPOCTh 06pa'1'Horo' f3 -? c< J1peBIXlil\e-.

trruI BospacTaer B rrpou.ecce CHMoro rrponpal:J,8fmJ:rjJJ;M.QOJThllII1X
irpervreH HaCblll\elIllSI h806opoTy~jeHLDIaeTCJ!B rrpOl\eCCe CllMoro IIpB

ElJall(elIll,'I. t{tl1.,IJ,8Jl l~J!1;re'l'lHGCJWh 1,pHB8..fI B l<oop.n;rma'rax Ihp - t
MOJKeT 611.'1':& pa86ll'ra lin :y-qacTinI C DOCTO,HllHblll rtolw8';l'1'ellwM 13

31\ crrpH8urfe.

1~.6CI(O.!_~C~~:~11 i'Of;J',~~~(.~!X; '.taG H;.-G-.l1t'
Y}~:L~~j)c:I:'.ceT •

-"'FJ'7-

r .IT. PeBl{eB~I", A.A. Mll,l!eJJDCO:I.

1. OTI);iL'KCHH;;lM o6paserr J18.MH,UlIRB ",lI,i~e r;:;raC71lIiI:" Eblpe8ElUiOl1: }is

OJrnTWt, 8JWHTpOXliIlViH1J8CIUl B ;10CKOJrr,l(O 3T3.ITOB RaClJllJ,G.J1(Js1 BO~0:PO':":

,n:w npJ: fiJIO'rnOC~I TOlm 0.']' 25 )~o f)OlvIA/CI,12 .Mmi;,r(Y H3BOJlQp"!~f-,
BamIRMvI O(pE~38IJ; ,n:era:3rotpOBilJICH He) n0:3,i\yx13 n'p~I i,OI,1hClTHO VI reM":

.1 " l' • • ". .

nepa~ryp8. .

2.l1pOBO,I;IJlJIOCiO :I3Mapr:mvl(') :z:riT8rpa.JIbh oj: lElT'~HCHJJI10CTll li UETe;Pf;':-

. jllifiOri illhpiUill peHl'T'eHOBCimx .uJ1"Irp2HL"!{oHi·Jbrx MEli<CrllVtYl,~O!; (1·1i:::) ; ,
'.: (200), (222) Ii (400), a TilR}K8 !p~'le'peIDIe ImT~HCJiBHOCTJiI ,lrh72Ys-',

lioro ,:JO;'(8..

8~J:!6.c;J,iepl;e 06P<i3IJ,8 EO,rr.OpO,zrOH ( fip.m~()e C<~j3 rrp8Bpi:il:.\8F,1IA)

UpHBO,DM'i' R Cr5paSOR'ilililO B r:.X.- - epaS8 ·rO'IetiHhlX 1(8iJlew!.'oB ~'-'

l~, ,DY-C.!iORi=\lJJlrt, .IO'!CJIOl(au.UOI-EI!;!:~ CT8I:IOi':" j'l T.IC~R?ooopo'r R ';
B03ill!I\alOll\eh~ _. Gaser;:po~cxO~IT CHB~He OCriOBHO~~ROTH ~o1Jeq- ..

IDlX,. ,Il;Glj)ORTOB, YM8Ii'blUelllie ilJIO'mOCTy. ;i]Jil(:.JI01''''JJ;Y':rl B 11'JC'.JIOJJ~)IOBEi ..

:0: DaHHJJ,ax. BJ1JIOTL ,"(0 rIOjIHoi'o lIX hOT18SHOB8HI'lJ1.·

'4:IIPH erj PaTH()M (3""'cx:. rrpe13,Pd11\8Hl'1"IB B')SImI,aI8JJ.\eJ'1" eX: -q,Jd30

. lIO!I!!l11l0 ,[J;YiClJiOl,aiJ;r.~j:r n ¥,Xf<OM.'VleIil:OB 0Cpa8~~'.IO'l'CJl: '1'(;'ie'IEble':\e~)£!(-
T!1) .I<o'ropH0 33T31vl ROf:L';!JrnpYlu'l'. OGpasyn: iiIU(POII:F'r-(J';'}f ]or ,TIYG.'IO-,

l:(aWi'vHHj~:0 I1E.·'~ri[VI r\I2,,10rO l:Ja8I'Jtepa. '. '

5. Cc<OP~)CT.l, I'3i,i£H8F.HJI ,IJ;SiJ)Si\THO!1: C'l'PYK'l'YPU C< - !i :ft ..-<J;I'\3 •
38.B1lCWr :)0'2 i:PFGTEt,JI~IOrpe"\';'KTleCKoi;;. 0P1181ITH)OS!m HZ OOJlB.CTe}i: ITO

C'l'.licmem::J I, rro:'Of<;V aTO~';O'3 BO,IJ;0P(\,~U.

:YmmepCWrGT •
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ilOO.'Oltm<ft. 0ITP.~~1T!:m-HeeIm{'rpA:~ ~ -FACllAJiA·
.' . ...."..... .' -.' , '.. Ii. . . . .

P .n.KysJ:>%(1Ji.A.ij.KY@llH IIT.G:. }'i:::;;;)::3.'~O:B ,E.;,;~ .Ga.x=tIloB,E.IUiJE.:!''IKtt!!

.r1a.~'tire TPl.!'1'¥.R. B1'Bep;p,lX, T§.'I8,X, f:IO:kHOQlIpe~BJL'rTi nQdG}:7pa~;f } -
f&.OI::~,'4S.. ~~Jtjf."r'eriICTpar,t}i!:cHIJK'1'pa .aJ1e!CTPQHOB'ICf!?JIr,$OB8.;;C~I ::'3.30- .

. l1p0TOWr~ ,rrponOPUUOHa,;rSHbriL )l;e1TeKTOpmrOCI\oro TV-ITa., I •
" BepXIDIi1rpaHv.na'li-crreic....,rJa 't'li~1THF-'ccc'~'a:BJ'I,qeT 18!6:-:a3, a npo
derSJIett,:,'XihE0 T<'ci\O;'~ :ne:)I'I~s:;:,:s {s.'Gi.\: ,m~i aT!:!oo(1)eplio;; ,r;a:S.lreRDI '

,'.,;. ';;33 MM~-!ilaRqy.M~'M c~ekr~ rrp;r' B!:!Xo.n;e aJI~!{TpOHOB: ~3 po{ ,\i
~¥-;JIBl~!1'r:a oOJIa07ir2 1\~B-6'RSB. I10STO!.Jy'(j xopou:eil 3(x)eKTH

~'!ooT!'¥.lper;{cl'pau.iit}IaJl6KT1JbH~B oi'pa(;rra~aTPHTI~JiBYEa3a:iliblX Me
l " 'li8.:lula.Xl1MeeT" rJecTOB' lI6T{lK1'qpec ". ~qmm1HOii'· tryBOTBiITeJI:SHOUl:aMepbt

'pil'BHO~ IONL';C' ;IJ)IHH~6e;¢Pj~1'I HC~HM.'I cner:TpaI!s':'sa"lI:,paeBblX"

\3(xjeKTOBpa['lMePbl KaMeptl B MOCkoc:rr-iHopepxHOC'P1 06p&31;!1 32'~, 3,
,pe.aa :npeBWrIa..m1pa3MeRblUOCJIeAHerO; ,llpIi ~ccJIa,I(OBa,HYui,C6paSUOBC'
.past,repaMri IS x'I5MI,r' HCnO;'li,303aJICfl; .r:i:~'a":l'Op; 0 wra~,1e1''pOr" i:.:'.l,~epb[
60 MM.Mo,I4o!v.lq~Jra:I!o$OJIo'tjeHlIaSIBOJI:E4paMOBaJI HH'l'!> 06m>L\1 .n;M:aM...
6rp0&iIOOi,1I·tivl,: pa~110JIOi.\el:i{M"10 ~ar,leTlJY" Ka!'leJ;lU;l<:l cepe.wa1eee
BtioO'J;il.Od.pal3~ti Ha,xO~CJ{no.n; 'IHYJreBIi.~lil ~. trO'l;6HuU8.110M 1J '.n.~'

Ea1'D.n;oi.l;' Imnp2:i:<elille-.~Ho.n;~ COCT?,BJlfL'lO"" !I90 :B. 'lepe~.n;eTeKTCip,
Ii{Xn(a:~lsamt/He:+5%OH.1cMeci; co cKc:p?CT:E>rO-""'O,,5 CM"./C. TI'plil OllTI1-,

W~3KpOBagnMX lla~eTpax crre~Tpo~leTpH~ecR6roTpeKTas3epreTM~eoKoe

, 'paapellleHlle GHCTeMbt:perHC'l'IX31um B OOJr<i.OTH stteprru '7 iaB COCTaBJIJL'IO

-18..;' 20 .%~rparo':I'ipoBRysHepreT}lqec¥.ofi£ llIKaJINocymeO'.l'3J!J:l:.'tr1 lJ~. crreR-,
TpaM, cI)o'J.'OSJ.leRTpHtieOKOPO dIOrJIOli\eHI!JI'XapaR'l'f):P1WTH'-!\3CKoro ;peHTreHOI30~ ,
1\01'0' ~13.rry:qeH~I:fiCi;"K:J.. R01.\ ,KJ-.csHeprlUt:vrn COOT:i3QTOTBeHHQ. 5,41 KaE.
}I 8 j OOKSB. VI3~TIJ'I~HHe lIPOHl~J(a.:'10 B,ii;6TeI(1'0p .'iepes pacnOJIOjKeHHl:te

.u;Ha.'Ae'i'pa.ID;E6 m>yrJWYryRHaX0.wmtHeC~ :B o~O'frrqooKocTM C ~T:r,Fr
auo,zr,a nil'y1tep~ IIpe,nIUiSHatIeHHJ,Ii! ,It.1pi mw.n;a 11, Bl:1,XO,I(a rasoBOM CMBOY..

,.

l.IltiTP0CiJaHOB K~n;, UlmmeJI:f,f3.C'// JK3;~.-I96i.':'T.40,Jp.3.-C.98~-985.
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d.M .ryRaomt-. :l?H.Y..ys :&MInf:, A.FJ,IKPT~ ,3.0 .MapT1'1pccmrf ,

, IIoO.FeBoMT')B+ ,E.Hol1IBllJOO'l:H~

. " .

MOl'tGT B03~Th c:£!Jr1>HaJI3JleKTp~Sai.'(ID':: lIOPl1:CTOI'O CJIORo·JJ.Jm lICRJllO'-
< '.. ','.

't!~Illi$l: 3To'ro neraT1'lBIIO:I:'Os@f.e'KTa y:ceIDI'rABaeTCSl: npoBo,mrnoCTb no;..

:pRcTerOCJro~q, rIpID30;1V1'1i1eS .KYBeJIntrep.IDC Te~oBo.r(j Totta.

K .nS?f::t~ToP'ypF.tsp3.6oTaHa .OllCT:PO.~:i1cTBYlOilla.f!· 'aJIeI<TpOH~<IF.a «(SUCT

:po~ettbTfme "" !-~),:tI03BOJIlI!OillaJI BhI,n:e;iD:!'l':b 1I0Jteslfl,ritc'[rHart J1[S

WOlm ErrepeM~':lTI:> tra SRII ;D;.Tf!ixp8H611M lio:~pa6oTror.

• ,Ha oCJ{oBeiI13JI~~);;:qJeit~lIpa3M:HOJltetm~ ~JI~'RTPOHOD B UCpnC";

'l'liX Bellj8cTDax, ItoT<:\poe;H03H.~e·rnpI!·· nOMe.IT\e.H1'lH CJIOlI' n6mecTBa
13

.,

i3EtRyyr.f IrpllHaJIOJKerllIM:,e,ri~!<TpK'!eCkOrO'ilOJLfi,6W; C03)¥l,F. IIPmnm:mi~ •

afrJ:HOH6jjHti6blcTPo~e'}1CTBjtol!Wif l{00p~aTEo-~CTBHTeJI'cIMf ~e'reK-
'. ~. ,,':" Of' • L. ,.' -:.' '::_': '-, '..:' 1: I" .' .:.

'rop;"cIIOCOOhl:>!ti CBblCOIWH stf4ei:~RBrmCl'tI9 peI'HG'I'pUp01laT:& np&.KfR-

'T{ec~ B()eS,ap!PK~lHIble1:Ia~TRUbl:C/: 'j;>'~~(;~OJIKll~ep R ~:~., pelfT

.. feHOBOKoen. .'O-H3JIY"IBHID!,ieUTponbi TeruroSQH:sHeprIfH.

;J:eTekTOp" COCTO;IT' R3wi:06KO~~JW1e'JI:&H£!XRaT0.t40B: B.'~eHTPair~~
'11011: mrocItoC<J;I!ROT<lPI:JX. fIaTffiIY'N:l''l',Om<:ir~ aHO~b:e rr:PQBOJIO~COIIpe- ..

;IteJJeHH!>M~!arOM~. IIyocTpaHcTBo Mes.n:yI-;£iTomllim (EMecTe c aHo,IJ;H1i1MR

.·ijpoB9,1IOMlvm) Hatr0JPieno· lIOPB:~:1H;: 'i3EilliebTB(llv1~ ROTopoe rio.'fYT1.eHo

~i'eM oMa;j(eluI;:r. 'IS D,9.3QB,dfi ··q~~,.:t"B J<a:'leCTBe:iIopI~cTOrOBe:IleCT~

v.crrOJIL3YlOT\)J:!: mreJIO~TpImHl!Jm ITPJtynpoEO)J;Innm C XOpOllIlOOI B'l'Opnq..

Ho-elvmccRoHRI..iW xapaI:Tep~CT:riW~.(Kcx,.I~J ,';tit ;M~0 H>110~0).

ITPkr perlIcTparr.m 604hnmx rrOTQKo:a QacTHTJ;·'C>IcJ8'-qacT./ceF. CM2)

-60 -

METO,IU{KA, HACHlUEBYJI OEPA3UO~' .n~tl1'El)HEMij3r'A30BOH ~AShl

oono~oP061>e\:,' p .1I.I<Y3bMl~H, ~o'iloK:rnPJili. ~oa~M~lI1RKof•.
IIoOiM..pe.. B.o.~.. "'0.B. EoMocaxaP.·.OB ..... 130.H. oma.MKH.H, ' " ,

(Billfi1A. i1RC":'~TY'l' CIDl~prC~RKn4f:I'Y)

OmiCaml IIpOI\eCCH HMd'l'QMKara30tjOrO HaCilllleHl!~1 OGpaSr:(OE
(M€;TaJIJjCB x .zm~ MaTepHaJrQ!) .MRtt()~.lIe~ei'O E:3yt!eiI!Ut Q.iJ:dfl

$RR,1Jjep ~ HachuIieB:He H30~O)I8.~ 'BO~0P9~ npOBomt~cfI qepe::s n<?~'JI'J':'

. mewre rosa 06pa3IIaW H3 CFi.Ci.reMhl •• B1(OTQpbftL.'POMelKY'TOu,HO~ cr;>e}(C!~,
C~T p.Rm,rBHo norJi:Ol1iaIDl411e~!\$MaTep:i!.vw (~(' ;r;.. II <1W,),

It:pe~JJ£i'~'em,HO MaTepv.a,1W ,Co¢npYll\l(ffe ~Q,TJ,Opo:n no~epraX)TC.li
TUl8',l'(:JI!,HO:it. B,aI~MHO-..TeXUH~eCKo~o6pa6oTI<,e. HccJIe,nypMl>liI! o(5pa$e~

npOXOi!tRT JrO~06h"'llfi '~" oqmJj:HMY'l'!'ft~BH .iIl?o.iIe~lI\ero ~flc~lil
HRfI.11S cop6e1i:'l'O:BIU'II Qnp~~eJIeHUO~ 'TeM!IepaTY}'e .IVI!t I~OI'O' ME:!"" '

T8mIa, 1f peD~Vla.RO'1."E>pmtCBJI3a.H·C IlO~el\loft (l( HJ,QI ,} -4Ja-
'son MeTBJTJ.!ao ". , :, '

B ~OWIe.;n;enp~:Be.~e}{o con(jc'l'8.j3JIeime pe~c':E\ RaCwne.E:Hfj. RQXOlVI
:itS ~SOBIl1l'~ar'~W4 CQ~~O.lOOtf{(P" ',fl"",v;z:ai'iw.-MM) lIl;, JI'a¥O 90IIciCT~~e
mfe6.HaOWijeF~e~.6' ras'a : IIpH H.Rsimx Te~epa'l'ypax no,ll. ,l(&IlJIeHl'IBM, ~.
.Jau:e aaCHlI\Sf@I~'l1~~ElJIOB.,1q>YnMH' 'Me1'ooita~( M\1HTPMHS. aMWUltl

'l'~t1ltI1.raBO~utt pasPHA> 0 IIpoB.e.l\eua ouimEaCRopOOT:jl lit r.ny6!1HH BEl
O!nneHlIS! rl;l~ 01' 'l'oROnm:pe&l1MOB"TeMiIepaTyp~ 1'1 ,DJ;\BJIeljlI:fI.
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:XapaKTepRCTUKH ~eTeKTopa:

I. AMIIJIl{TY.M cm:'HaJIa RaHerp~r3i<e 5.00 fIt-;;::' tOMB

2. ITepe,mm1tqipOHT OHI'HaM ..~ -ilie
~. . . . .

3..3iWJeK'rHBHocT~peliRcTp~~li: • .'

~M 3a~e1tHw: lIE\CTRL'( ~;{OO%'

. .I',..'Lq ,,::.rtBaHTOB C altep~en~b4{)O l(3.~·R ~e2 M3i3~ 100%
MJt ~ ~KBaWl"O~ C 3Hepm¢tto't 400 ~3B .llO 2 '~sB ,"01 30% .
WjfjelrJXoBwcHe~T;poHO~ ~IOO% ..

4•. BpeMeHHoe.Pa:3pe~eirueo.JHO
5.KoOll~a.~~6e Pa~IJe~~~~ .Z;2$. .~ , , '.

O. Pa6oQa? n;no~ ":'I~OOM2, .. " .. '

7.P~dQqe~·.H&!ipRr.e1n:e ~ 1.000 B' ..'
. ,- ". .'>' 2 . . .

8.:BELyWM· ~.!O- Tapp. >"

9'.Bpe~.:w~n~' ~lYc;\3.MJ~Qllle~~ QQQT.,naeT..~ .!O~J.~. 'P~l( .

·lb•. 06~oll~ .~b'CTpaJi9~llemt~ttJioRS:m!~ .. ~~eft~~ijoJ\ ij8 .. ....

BSCOTe H~'¢JxOJi ooo'r~BM~'f '"",2O~. . . '. .-,

.lleT6Kt1'op ..dWlHCJlOJIJ)3()~H·.' AZIft.·pel'Rc~pa~ ~~OB .~
'. Mep.llen~JU{ Bpa~boc ~Y.OQdP&3~.~4PH~~X· ( It)V .:'
'It~. ).netl;'l'eiP:W1'BJIe~c;t~.Me'1'~~: ~~&K~PO?fB,Q~ ~ '~B ,I'~l'iO:'
~Otl~ai>ll1iJ?U.~IWe13~~Te~~b~lIB; ~'SOB0t4~ .•pst;1le.no~~~i[a
iIpm4e~oq~f>.l1#i'eI('j.'QJil&.R ~I'H9Tl~~' sa~_~P'1'liU,' .

l'esyJIt>'l'a'JiIi3M.ep~imil ;O\1Pfi~!l~cm~. .

-,' 63 -

YCTAHOBKA ,IJ,JIH 3KCnEp.1MEHl'OB 110' XOJlO;IT.HOMY Cl1;-JTE3Y "3XCC"

A.A.A.lI{j:lepOB, ,lJ,.r.Bapa'J.'oB, I1;B.I111aHoB, H.BdlnaHoBs, .

Jr. A.r,1v,Ka3Jrp.i-I *, M,,U. CKopoXBa~'oB *. il!.M.~J-u:c, A.B.3Ter:Ko *

'HHO "3i'!epa.f'."

BceCOio3Ebl¥. 118,ytlliO-HCCJI3,:J.oEaTe,'Ib(;I'l1M !'!HCTWJ.'yr,:- lIO 3Kcmrya'..'aIJ,v.11

aTOHI-lb:X OJIeK'l':?()CTuHqHi.1

YeTaHOBKa 3XOC CO::l~aHa ,D,Jlf< perMiCTpc:.Q1>f HE:H~:jJOHOB. oO&HIIlKalO!JJ1)('

B tlpO!~eCl:a"{ Im3i<OT8MlepaT;ypHoro .'1,1l,€PHI~I'GCMHT€3':l. B KOH,JJ,eIICI1,pOBall

mff. cpe,lJ,ax. C L\8.iIbIOCHlniWHI1,ff BJIflJ!'lHI1.>'i KOCMHqeCKOp,U .pona ,D,8'reKT8]J ,

HeM~,'poEOB H8. 6a38 72 re,rmesblX rrpa:;wp:.i,110HUJ!bHblX c~eT~mwa C}lM· -66, ,
ZMeeTnaCCHBHYID 3a~MTYN 4 MeTp0B BC~Horo 8KBMBa.iIeHTa. 3W~eXTv.BH~~

06~eM nO.lrOCTI1 ,1J,~'i:ei(o:r.O.fll'l. C00Tt1.B.iIRE:T /" 10 /!,tl'. C!':opoco:r.i:> ::;t;8Ta epOHO

BblX..He~TpOtlOB ~ 0.3 ~-1• 3qxpermiBHocTb :pf)!'IIlC'l'paW1H ~e~Tp0HoB 1Il3Me-
• • '" Or.. •

peI-ia C nONo!4l>lO ABYX lIC'l'Ot!P.I1KOR HeMT:pc,WJB (mIJrTOM!1-oepI1JIJIf\8BbIM

l1CTotIHaK C !1HT8HC.v.B;IOC'l'~1O '"" 20 C-I l1 Hei1'l'poill>T cnOH'raHEOI'C ,G,eJIeH>fH

7J 233 -fJ-I3 - 06pa3~a. _ 0 MH'l'eHrlMBH0C.';.'bl') "'" 10 c _ ) Ii OC(~Ta:SJIHeT rv 0.33.

BHyTpl1 nOJlOCT>f ~E:TeKTOpa P&3~E:~8Ha repMp.TI1~HaR Ra~epa, J-IM&IO

~aH CI1CT.eML! 6e3Ma'dfIHO~ B3ltYJr.viH0i1 OTltUw.m (,IJ,O rv ro-'7'l'Opp), raso':"

HanycKD. (,1J,eiii'l'epk1i1), j,porpeBa Haxo~fIlIiel'OC.a Ei KaMepo 06pssI..\8.· (~1,0

TeMtH)p~TYPbI rv 7000
C) v. C'OO'i'BeTC"?B;YIO~lle Cpe,IJ,CTBa perY.:Il1pOBa'iI1E:

11 I{OHTpOJ!H pa601'hl 31'~ ~aCTeM. fIper"yCMO'l'peHO OXJI!l."!i,Ile:me Hap;j7.CHOM

nQBepXHOCT~ KaMep~ ilPOTO~OM B0~0jii ~JIa COXp&HeHy.H pa6QTO~~OC06HOC

TV! I'e,JIMeBb;JC rElSOpa3pfl,lJ,HbJX Ct<eT\lllXOB B n:pCL\eCCe aaCbW\eHJ-IR h:3.r:pe'J'oro

u6p&::l~a }.I,Gf'ITOPI1BM. '

----.-:....__. --.-"

Digital Scan Provided by New Energy Times



Digital Scan Provided by New Energy Times



- 66 -
HWllelllHJ.le .ilaSepbl }l;Uan.a30:!B JO-:·100 R..UxVI··511oeR, 0,25.;.0.5 MRM nORa .n:a;rn ,
He 60Jlee 1014, l;eU-:pOlIOB/roOrrc 113 TQDJ1'flBa '< 10 r/oM3

>; He 60Jlee r09 nfm
9.nT'< 100 r/c:J

S
• MeJK,1\j' TaM,e 198& r D He13a.ne YCllelU1W EenyT:boJ! llcilw'l13

lll,{R ~~ZUJeHen nc nporpe.l\ll'dC "XaJlliTs,-nel.l!bPHCH" Jl.1IHJl-JIAf' IIpe.nnoJlo)(HTeJ!J,••
IfN~ Macm'fa6 ,3J'JlX MY.;<POllSPllB0,B Y=109-:-.1. M,ll,a Ilpl'l E.I\=IO ':'-8.n;K; lJ,I(T=:r:O.,:.IOOMr,
9'~:x .'":::: 100 r/C1.3 :DO.n a6./UIWielf pCHTl'eHoBcKHM Tl:1T.!JlOBb!M Y.3)lY'H3liJ.leM

r K3B, -:paHurI10p/wffiPOB8HHbIM liS pa.ltHsI1;Hll 60M6u/?/. :4ocTl1rHYB TaR yone:rn B

.nusaiille !IMPl911e~ HI> Jrr,011l'l nepeXO,I\IJTIt MH!IleHF-M.ll3 .n;3Re,T.f.. it IOOOr/ol.1~

M'::DOJU,SO:B3HHC :JMeHllO JlOOTpOUllor0 TenJIOBOrO ld3zy'tellJ.jil .~aeT EllOO\\00HII1I..le

TpH'f'i10e cJl'.a<:ile, TeOpeTIl'leOJrne eCHO};];! J<OToporo YOTaHO:9JleHbI/S!. PeH'J.'reiJ
rellepv.pyeToSi' OHOJlO MH:ueMH 3KpaHSMH, npe06pa3]iOlli'AMP. ,IJ,r:sYC'NpOgHee B03;ne~-,

CTBHe no.n,xO,llHmero ,IJpaiblApa -OTJla,nepa.no peJl1>qcTpoHa, XOTR .nJiI! KJlaC08

MHmehe~,Iipe,u.JlOlK~HHbro llaMJ.l!2.6I, ~f.Jleo?o6pa&liO H nnpnMoe" HCllO.ld>30BaHHe

nZJleJ!~~pOll/arIlM'l'I:OI'O rryJleMe'ra" ,066mallll(eiil K03\IlW...\-lieU'1' YO'l:.'leHoui. lie' J.leHee.

rooo ,XOTH np06JleMaTH;wi!: OC'l'aeTOH npem~3l10HHOCTb l'I. !:o~n!tRTHooTb 'taKoit

C1{O'l't'MH.··E CiliA JIaSCpHlle ".Ju.ia~Bepll.nJja 2 ..jo IO WLVroI5 BT 3an.rmiIJipOlla51:l
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