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Eypaoe paSBUTHe aayKJt H T6XIUIKlf H HacTOfl!:\ee Bpe1rn xap'.<l{Tep..: 

HO Tell, qfo npOUCXO;ztRT npoHHKHOB8HU8 pH,l\a ,llOCTHll(6HHll H;iiepHoH 

<lJll~JU<H. B Talut8 OdJI8.~TH H8l'Klt 11 TeXHllKlt RaIC 6H0110r11R 1 L!e.lllflflUia, 

11eraJU1ypr~n, 11amHHodpoemie H T • .ll. Ilosrouy i1cnon1>aonaH1~e ycKo

pnreJie~ Hri TOHLKO kaic HHCTJ)YJA8HT8 '.]WI itpoBe)teHHlf lUt6PR0-<1Jmm

qecitnx HCCJl81J;O:Bll.HH!t I l!O H katc npoaum.JIOH!!OU YCT8HO:illtU ;mil . peme

HHII llp10CJl8,Jtlll:IX 3aJl!Jq B CJl611t!WX 06JtaC?llX. HBjKH H · TOX!Ufl:lt l!UeCT 

B. ifoc:roii~ee Bpellfl doJiiilll06 aapo11uo-xoanllcorne1tH08 3H~ll8Hl!8. . . . . 

Cpe,nH 3U,lta11 . npRK118,ltHOl'O xapairrepa. KO~OpYe pemaiorcn C no-
uonif,10 UHKJIOTPOHa 1 · M0l:.'ff0 Bll,ll8JUtT:r.: nponSBO,l\CTBO pa;n1roarcTll:lll!llX · . . . . . 

HSOTOllOll [ I, 2 ] , l'l3yiieime lf8HOca ;neTrutelt uanni11 1481'0]\0lJ nonepx-

ltOCtHOI a~THJlat:tmt [ 3 1, 8KTHB8UHORltl:llt ,ami:ms Hll aapn11tOHHNX 

qaci-11nax; H8yq8UH8 paitJiatoiommx nonpe;uen11ti liaTepl!llJtOB t 4,5,6}. 

itsl!,ll8fl HS nepe1lHC.116Hm,lX 1tpo6Jtel! C'1'8lll!T nepe,n ;RCR9Jll'l1.IOH'1'8TOpa-

1Ui, l'l!lffin481l!\HVKClt H81181tl<Ori H ltaC'l'pOltJCOft yC!ropllT83Il'lt CB
0

0lt. ll 38- , 

-BlCRlloctH. OT itonKp~TBOII · aa11a11u. cne1t1t~11ecKne !peCioBaann, !{oto- ' 

pua B ptt,lte cn;r,iaas npoTHBqpeqaT ,npyr ;npyry. Hanp11uop, npH npona-
1Jo1tcTBa pajfaoM'?HBitmt HBOTOUO~~ Kpol.18 H80l'.5lCO.t{lUIOCTH ~OJIYli8!1HII 

llYl!ItOB pas111111uux U0H0B BNCOK0II HHT81lCi!BffOCTlf' He0Gxo,ni1.10 itifeu 

doJir,ue pali11epa nyium .ltJUl CiiHonail yJie~r,non -r~nztonon narpySRM 

Ha 1111memi. B TO ll8 Bpei.111 MIi no1n1monHn K81!80TB8 npoDO}U'IMSX IPH-

31!,<18CKH% 3KCnepiWeHTOB H Bl,mOJUIUHlU!: pa(foT !IO UOB8pXHOC'!HOlt llR

Tllll81tHlt ,teT8JI81\ IIBl!llfH paa11epu itytttta }tOJlllHN 11NTJ', t,IHRlnt811:6UJ,ll.iH 

II 'f •1'• 
Hacton!lla1t pal1oTa noc.B11~eaa coa.nanHn pasnaql!11x penuroB, noa- · 

BOJllfBmHX ftCD01lI,301l8T1> QHKJIOTPOH ~8ll !181( ltJlfl npoH31l01(0Tll8 lf30TO

riOBt ol111y11e11111t J(e'taJiell IIBIIHH H Nexal!H3MOB C 1(81!1,I) H3ytteHH!I no

aepxnocuioro HSHOC8 1 lf3Yl!8HHII pa;itlf!iUlIOHf!Olt CTOl!IcocTlt MOTOpi.tai.. 

non, Tale n .JtJlll npolle;nenx11 11;nap110-J,Han11oc1rnx ancnop11uo11ros, llor-
. . t . 

X,B Tpel1l6TCII Xopomee K8q8CTllO nyllKQ. 



-lt-
Pa~o,a OOOtOH! K8 Blle~eaxa ■ tpeX r~p; 

1 - cnocoau no1jiiemsa pasJIHqllUx pe:aauo1; 

n - xoaipo.iu, a y1yueuue Ka'lftc111a nyquo1; 

Bl - . xapSUT8pHCTHKH IUlI<otopux cneltll8llUUX peHIIOll p&.aotlil ~IUrJIO

fpoHa. 

B nep:uo2 .rJ1a11s paocuatpa1a~ca ouoco6Y 1101y1JeBHB pem11101 

JCKOP81G{f1 paSJ?a'IHUX KOUO:S AO pa3U'4Hl:IX 8H8Pl'lllt, JODpOCII JIOC'lll

lieHW:ll l!UCOJUUC: KB!OllCIUUIOCtell llHY2P8HHe:ro II JliJ38A8BB()ro· DJUOI 

~lUIOTpona, a T(Ullle :so11pocH, ClllillllBillle C Jnpaue1111e,a a IOBtpo

nev aa 11epuuam.uw11 x pQ.iaJu.uwi ~~muj11 uyua~ OQKaaaao,uo . -.· . . - . . : .. .·. 

c noMol!U,»tlPHH~llllaJll>HO npoo,or~ 11 HeJtopororo cnacoda:-:- i)opMK-

poBa1i11a. aiarlililflioro no.JUI c noMOll!iA a11e11umx ,uPICKOll!ilx llillUI na · 

l\lllUIOtpoxe Il01')'16Jr,I pe-..~w ycico,pemtft pas~~llli:i; IIOHOJI p] .• 
T.11ri . ,.a. uapru11,1.~'i. a. o. ,oia ,:ac- , Me:a . reaopa-

. 'fU~ . · -~ope., 
. > lll'll 

p 
p 
p 
d 
d 

3He 
~He 
4He 
"i-le 

22,5: 
II,4 
? ,I 

. 22.s 
I4,2 
~2,0 · 
7,5 

45,6 
2s.o 

• is,9 
JJ,7, 
. · 8,9 
11,7.·· 
8,9 

II,I 
15,9 
II.7 
a, 9. . 

l· .. Hau. p.aaa1•.·101:. ·.lu.1'.ouil·/ ..•.. T.011 nit.Ke .. · i, llOPU · unr.., JOU:.ee sa.. · · · e uxa 
-.1ui,:i19ro . ~pH. 8!Ulf!i llHJ'l'.· peu.,; llltei-- ·•• 
noM, . 1':D HIil .. . ·.llllll ·,• .. 

10,7 
IS,5 
II,7. 
U,5 
Il,7 
II,O 
l0l7 
15,5 
Ii:~7 

,.· . .·. -~ 

5000 _.57· 
48 ,,.. 
4.8 
~4 
45. 
I9 
'¾8 
34 

·.2500 
5000 
4500 

. 5000 
IOO 
100 

2000 
2500 

1200 
<6QO 

·1200 
·IIOO . 
·I?.00 
. 25 
250 

. 500 •I 
600 i 

KaK l!HltBO H!l '1'80Jllf~,· J(J!II l!Oll~f;mHl ,1!;el!!!'1'Y, rea;n.iou \10IIOJI.1>~ 

~plf('.ft ?I! O~l!Olllll,1% fl)Oildil M~rEllfT!iOI'O llOM: Br;:;JO, 7 KfC . ll 

¾"'1?15 m•c. Kpowa snx a1taqeanlil Hlflt?KU1n1 ii Jlfii18 o.11y1rne» ycM•· 

hi~!Qli) '. J!l),11,tlfCB 11p11 H!I,ltYltl\.UIX l! ,o ttI'C )f Tl. '7 K:C'C. 0AtfilK{' ll,0110f . 

·111''!e.ln,!ioro lll'lWlll})(}nllHUff N8.l'Jm'i'HOI'O f (»;fl ,l"Jlfl SZ/ilr. 81131!,HU'U 

_..; 

.., 
! 

j 
I 

i 
.. 

·• J ·-

ltHJiYKUUlf He_ npouOA~JiOCI>. a:ro QDlloUilO ~ 'l'ClJ. tJ·.cu npu ill)filllliemrn 

~HA:fi(((ltll O'l' 101 7 Kl'O lO 1.1 17 ltl'C t!OJ!y,;ueuaa ~.>vjllm t:IlU.liU Mlll'HW~-

1101'0 llOJlfl, Kai< flOl<aSUll(lf;? pao'!OTU q~rnoaoro l\lH11.,Cllllfl n 3ltCII\JPll-

116llTN, flBilfl6TOll eme :m.oBJienopaTeJI:&ROll, '.f8l\ Y.,ll{ ·~a:.pnrn yc1:Jftl~· 

eMUx ltOHOB oi11ocwre,1i.lio 11e»an111<a II J10a11:T B 06.!!a~·ru 7 ll,rn/HSl<Jloll. 

Up~l npO!Jl:lUL,'181111O14 11pOl131lO,llCTll0 l!30TOllOll, l<Ol'f.0 pel1'i.',i60;1h

llOCTl> pa6o'l.'l:l ycrattoBIOI i,rpwn 116 ilOC;'lOAHBJf) poJI;& 1 .ca.ti!!i\\ fCBJlfw·r

Ofl .BOnpoo ,l\OCTlfJr,6Hlfii LIGfiCl1UliJILHOU llil1'6HCll:BHOJTl1 11)i1llm Ila i10llO',~ 

IIOM pa74a;yce ycKope lll'lfi { H } • 

BOllH'Hllfa IIHTelll.ll!llllOC'l'M 11y1rna L1\IJ{]IO~po1Ia Oupo ilOJlflO:l:CH, ti 

OCIIO'BllOl4 1 }lDyY!l tiiOKTOpi.nm: l?Ollll'HIIIOll TOl'8 ny 1mn • liOl!Y'l/lt:'UOl'O 

1-!3 I\OJl!IOro l!C'l'O'{l\lflil\
1 
w 11c1>opmm nytnm il npou.eo,~e ye1top1Jnm1 • 

C~wicuyJQm;te 1COHOTJ1y-'ti~1rn 1-1oui!ln. ·ic:,r0'-1\li'lltOB r.o:rno.lfff[()'.l' noriy11&.-r1> 

.:tOC'l&'l'O'i!fO :SUCOl<OHll'fl;ll!ClUllfl:18 nyqrrn 11erm1x l!Otrn:F O ua.noit 3f1[l/l}t" 

li0CTL10.Dc11poo oBe,temut ~ u11H~llyu:, no:rep1> n npouacce ~o:,.o p6l!.ti1 

11 l\ll.KOM-TO Mt1p8 ,tn7tU:OltAyaJieH AJ!.f! K8ll;Ji,OrO y.;KOl)Wl'l.'lJlfi 11 !tpeCiyC~ 

r.onoJ1;111:ren1,11oro ,tt<yqamm. )i.!eu:i,meime norop:r. nyr.(1<a n npo1.1ecr:A 

ycrnopll1111111 Eaztuo ne -ron:1>1to nn11 no;iyqe!iiu1 dc,1u,u10U un'1'eHc111111oc•t¼f; 
. . . 

HO Ii jM3Ul.lileBl(ft !lRTl~'8.:lltifl'l 9Jlet&Oll'?OJ; F.OllO'?py.tHtlllt, t/:TO l! CBOliJ '.. 

O,ll6POM 048Hl: t!Sl!tl!O MIi pa.nttauuo~no-<5eaol'a1111oro np01rn]lei1Hll ua_-, 
,ll8.,llt1'lli!IX 11 !J!lLIOliTlllilC paOO'l' • :nn!i TCll'O t 'lTOOhl lt0.JIW18C'l'Be!mo o·!J,Q~ 

lfR'l'b peaym,-raT u&oTpoltK11, neoClxo;nmw .iue,:1, -re~po'l!l'i'<OCKYJO sp~-
, .- ,'•" 

:.!lYll l1rJTHpr, ny'Il'a l3 npoo,ecce ycKO);)OHDR :ZUXli cr,an:1emrn ae . C ::iircneA • 

p1Ul!.rnra::ir,no£1 KpliEO!i an11.icM11ocTM oroK~ n:rrna o~ ph,u,yc:a. . 
CitenaHa 'f60peTll'leCY.8.R Oll,&HKa IIOTOJJ:& nj"'lHa ll npmiecco 

yo1toiien1111. npo11e,neamm pac'l'eTil no1taaal'Kt ;,~o ,:;ptt wr:ipaniio!t 

'::ONi!l~p~H J()'81lTO~, 1!16)\H MOllnoro 11oto•~!1141tn 1 \t}OptH'l ~mqia l,IUI'imt~ 
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aor~ nonn • llelll!qHHe JCKopav~ero uanpaseHHR o,uomeH11e aaaqeHltl 
'toKon lia R · =I't cK i, R = 42 c11 (nocM atoro sua11eWts PSJUIJC& 

B8pT.11K4.1t&HUO. no-repil )I0JlliUIU O'?CJTC'l'.BOBaU) AOJlJtHO 6H'fI, ( ~). .., .... -r. 

z I,4. 3KcnepHM0H'faJIJ,H0 nony,zeuuoe O'fHOmeIDte 'fOKOB B nepUOA 

Ha.Jia)lKH D;!KllO'fPOHO C0CTallwt0 ( ~ll•l'I )"" 3,0 + 4,0. o 
vR•4Z 1 

HC0Jl6AOB0HUa »apTHH8.ll1,B0l'O ,1UlHZ8HHR D0Kasam.!, 11'f0 OCB0BH0A 
'• 

npHqHUott, fipi,!BO~ff~SA K JIOOOJlHHT&JibHIDI BO})THKaJlI,Hl,I)( IlO'f6pllll 

ny•ma Hll ~1U!0'fp0H8 ~811, 6wxo H8C0BU81!l8Hll8 3Jl8KtpuqecKoll K 

uariminoa 0J10CKOC'f8B. llonylleHN paoqeTlil,18 C00'fH0M811UR, R08BOJllDl

J!lj!0. onpe11,eJ1R'l'J, il31,16118Hl18 non0ll81!l,Ul nyqKa npH B8COBlil811!6HU 8Jl8K

TpllqecKoD n 11armm101t nnocuoctea [ 9 ] •. Bll8Jl8BH9 11.oiioxm1,eul!Yi: 
" . . . 

K8l'Jlil6R, C03'Allllli1MX Pa.llHa.JIUYO KOlaROHOH'fY MarBHBOro nomi B8 

ua.,ux H cpe;D.11Hx pa;iutycax, noaBoJ1uo YJ1eH1,me1, ncnepB nyqsa B 

nponecce ycKopeHIHl ;.o g:::•
2 

= 2,2. 

no;npoC!no pacc110Tpe11 :Ji0IJp0C 06 ynpaBJieHRH ll K0BTpoll8 88 

pa]tn8.nl,IIH1l ;llBIU8llH811 i!OB013 (I0,11}. ·Pa3paGO'f8B8 118T0]1HK8 XOB'fpoU 
. ·-,~·· . ~ .. ·, .. 

no~0ZCllHff op6HTW c D0II0!lll,D 111JJX npodBIIK0B. IlpodlUIKB MOrJ'f nape• 
. -~... . , "• 

ue~aTLCll B;ll0JlL ycK0pffE~ero aaaopa 118XJIY JIY&B'fmi1 •. HS118PHB pa-

ll,nycu npoGKRt.oB R, B Rz, np11 K0'f0pllX asa11e.BJ111 !oK0B sa o<Sa 

ripo~u1ma O;IJ.IIHaKOJlll, 110:SUO RalH 8BllHCHII0CT1' t:.•11't' IC8lC \'OyBB-
11,1!!), nanpm,ep, R,.. Beuqaea A B .HOM. cny,aae tSJ1te! pllllsa 

npoe1u:ont pWU11ca npeaeccu neHTpa opCSM1'li aa oct,, coe,tJUJso111111 

npo<l111uu1. ll.• 't.1cosrp , rAe 'ts -PSAKJC npeneccBH, tp - yron 

nr,e,aeccnra. 

9naHWe aaJ111coocT• A-J(e,) AoCTa'foquo ~ onpe;neJ1es1J1 811-

, QgaTJ.!Ui R ~alnl l!l:IHYJIA8HS0ro paJ(KaJll,B01'0 ltBD811R neetpa opOll'fH. 

CoaAana R ■B})OKO ICDOJlJ,8J8TCR npa npO18BO;llC'fB8 PSJUIO~TIBBHX 

•ao,onoB xeto;nua ynpaBJ1eJlll11 P8AJ18.lll,lllill •aadpoco•• ny,ma aa 

llllJTpeH!UJ» Hlll8ID, n17e11 lfCKJCCTBeBH0r0 ll1'8A8HU nepBol rai:-o

Eli!ltt Marna,noro noin '» U)'ltffOR W{l38. llplBOAJIITCA B80BOJIJ'>KO 

,. 

r 

i 

k. 

_,:r 

-?-

ascnepH118B'f8Jll,BHX pacnpe;D.e~eHl'IA nnornocTe" ToKa ny'lXe n« un

meHH ll 88BHCllll00'fH 0'f <,pa3ll pa;D.Ha.nI,Hmt Kone~aJmft. HCll0J!.I,30D8~ij~ 

Boa11ol!tH0CTH ynpa1mesmt pa)'.lHaJIJ,l!Nll paaMepou ny'IBa npa UMK'l~!H 

mlC0Kott HBfaHCHBH0CTH DHy'fpeHHRX nyqKoll ll03B0HHJI0 na J.\illCnoTpo

Be ll6C'fH np0H3B011.C'fB0 H30'f0ll0D, Ror.na CKopoCTI, IDC unpnC!oTRr. 

orpaBHliltllSJ1ac1, JlH!llz, TellJlocToAKocn11 · 11nmeuei~2. 13}, 
B ~asnene rnallll I - oCSecneqenHe DUC0K0ll HH~8HCHBH0C'.CH 

JlB8l!IHHX nyqxo:e - ntiHB0~TCS pea3JII,T8Tll IICC48Jt0l!Sl!Hil no yBe.im

qemtD KoaippHqlt8H1'8 0TRJlOH61lltll lly,IRS llJT8M wopldl'lpo»amta naqau,~ 

non aoHr,1 op6e c noMouu,11 no~mmoro onaoi;ieno:aoro .soMmaa'toputJ,j!. 

llonBmsmdt Koimmaatop yc,anSllJmlla.Jicn ua 1toHHolil ucto'llMBe. C rt\i

uciuu,i, nxoro KOmtHJ,1aTopa ucMJD11allT~ff Ha AO,JIHe'1illero · yoitopamiit 

HOlJJ .. C B8Jt8Jl8T8n:&BJ,llo!H.B8qaJU,HllJII! waaaJIH D orpafll'lq!LB8.eTCB A0-

UJOTBllHA aaqaumdt paa6poc nempoll opCSuT. Koucip,ittUUI Ko.11JUDla ... 
. ., ! 

. . . . w 
topa noa:aonset·B aaJIHCHIIOC!K 07 1peCS3e1o1orci pemua MeW'!Tb mn-

PllBY 1118d n17e11 88118HH ll~mta;n~uo:ma: sa~a,tolt, K~0p1l8 BP81IR!Clf 

B M~8!8.ll0 1 :topomo 'OD&ZJlaeitml 110.AOI~ KOJJJUDIS'fOP BJl88'f IiOS

•onOC!I, nepeM8Jll8TI,CR BJQ.llI, yCKopimlll8rO npo11eZJ'fB8 H K0Jte'f 

dH'fl JIUB6,t81l Ha . pa~~omiiie t IipeBOCX0}UIJll8& PaJUIYC yctario:SKI . 

MJllll81Ul I PS.UJC il0H811H0I op6Jl'fll~ Dpuo}UITC!l ·pacqeni. TpaeIC!OJ)ltll,, 

1010~ Ila nepou o~opoie ltls onpe;liexeuu iroJioaeulis lltWI to.iuunra- i 
. - . . ,. . . . / 

topa, a tuae pac'le!IWB,n,&ICcnepneitrwBHe 38IlHCllllOCTB 'f0Ka 

iiyua Ba BOH811BOII p&JlJtyce, B08ippKQH8B'fll,OTKJlOHeBJln ct noxoze;. 

BHJI neatpa Dl'eu '10UB11Hopa~ Iloxaaaso, 11!0 ~SHIUI! cttocod ~p-. 

iil1po:samiJ1 soSlil ~empoDt a 1811ae 'f!llaTenuaii xoppeHQHB atmJ111Ty,tll 

nepi~I rap11oaJ11~ asDJ'fam.Bol iec1UD1eTp1x.11arBH!HOro noxJJ 1· 
'. ! 

KOll'fpOlfJ, aa · llOJlOX8Bll8". Qp61lfll O llOIIO!IIJ,ll 1tBJX . DpOCS!llUCDJI. n.oallo.

Wlt jBeJUIUti. aoaiW)K~0M 0'fB1!0B81llUt n°yq1ta c. 45% .lt0 70%. 
. . -

HecMoTpa ua l'll8Hhmemte 111,eacKllBocTu llRYTPeHHoro nyqua sa' cqot 
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1tonnm.mn1111 Jl I' 6 pasa (wllpHHa lll8JUI IO Ill.I)' TOK O~K1IOH8HHOrO 

n:,"ma y;nar.oc1, yBeJ111\JHTb npm.1ep110 B 2 ,5 paaa no cpaimemrn co 

onyqaeu Clea Konn111i1au1111, T .K. 1JeJrnll1111a cpe;n11ero a11aqe111rn toKa 

OTKno11e1111oro ny1JKa orpaH111I11Banac:r, TennoBon cTonKoCTb~ OTKno-

1mJJn1elt c11cTeuu. Y1.1e111,we1rne 11a,;an:r,11oro paaeipoca U':iHTpoB opeiwr 

aa ClJ6T ltO]IJJl1t!aUIUI np1rneno l.( YllelfoWBIIHIO roplHlOIITaJIJ,IIOrO paaMe

pa OTKJ1011e11Hdro ny1rna Ha umue1111, noaTouy np.i npo11aBOlJ.CTDe aao

TonoB 11a 0T1<none11tto1.1 nyq1,e coa;naHa H .icnom,ayeTCfl CHCTe1.1a 1o1o;ny

.n11u11i1 nanr,mKettirn ;zi.eq,1,ewropa · ( ~ 2 KB) 'A]IH yBe.nH'lemm ropuaoe

Tant.ttoro paavepa n~'lua. f1011yt1aeuoe pacnpe;neneane WIOTHOCTH 11y11-

Ka Ha !.1Hlll6Hll m.1eeT \1-0puy Ci1IH3KY!O K npm.ioyroJ11>H::>lt, '!TO llOl<Jl~llae-r 

noRaJit.HUtl neperpoB 0611yt1acMoll muue11r1. 

BBei'l,e1me i.lOAY1IfilV1U noanonHJIO y:aenll'HIT.b npoi13BO}tHT8JlJ,iiOCT!, 

ttapn<lOTlm \1i30TO!J01} Ha O'£K1IOH0HHOM Uy,1K8,,B cpa;naeJ.I na 30 %. 
Bo BTOpoi\ rJiaBe paccuoTpeHIJ nonpocu, cn,rna11w:ie c ynyq1,1eu11e1.1 

T8KIIX xapaKTepttCTIIK ny,rna, Kai< yueH.blilCHlt8 WIH,'UIIIJ 3l!epr("1Ull8CY.O-

I'O paa6pooa 'laCTalt- B llUB8](6liHOU Uy11K8, HCCJ181l.OBAHlll1 BpEl118llllOn 

cTpyKTypa ny,ma rurnJ1otpo1m, a TaRllte om1Catm ycrrpollc-rBa, ucnon:r,- · 

syinmo np11 11ccno'Aonamm nepet111cne·11m~x xapaKtep11c11tK n:rrna. Ha-

1,1epett1111 ~11epror11qecuoro. paaeipoca qaou1u l3 nyttKe npoBo}tHnHci. c 

nouonu,l'l Kpei.m1enoro noBepxaocTHo-cfap1,epaoro ct10T1Jn~:a. nomiaano, 

'l{TO npH II0ll0JU,:l0llllllHH nO]l:Bl1ll'HOI'O Ol!HOU\8Jl6BOl'O ltOiUU\l,18TO~ 11:V'll

KB Ha nep.BOli o6op0T0 . (m11puaa IU8JIM,., 3 ll),I) npu Hl.lJIH'IM!f CHUTOl/l,l 

OTaO\UllllJllU.llil YO!i0pfll01l\6I'O uanpfllt6HP.11 l!i1 ~;,'liH'l'HX It yuot1H!lillll1\! 

TOl:ll ~yr1,r V.OHtlOI'O HO'l'O'QIIIU:O 118 nonyropawo,po:101.1 Ultll110Tj:(lll~ ,r,r,~ 

nony,;eH llY->lOK 110110B 4Ha2 -t O llUfPl!HOZ\ &HflpNTH\JOOY.01'0 cnowl'pa 

na 11011yBblcote "'o ,2 % npl'l auo.tte11w1t ~:p{1,t11ero ·-ro1<a na 1rn111c1m 

,-,i'~r.a {r5]. ITp;reeii;em, Tll1txe ai1<:Jliip11uaamm,n:,te am1q,rnm1 inw1rn": 

·:0HepreTu'!ocK11X one1;tpo:a n:J'rno ;um \li!J!iWlh1~x pu:Hwr,on 1 .. •.ena 

· xo.nr,,;u,\_1'0,PU I'!· 31:1,1;;;.~11:1i1 'Milt, ii'.; ri1_ 110l!Ho1·,, 11c1:0•1i11'IT<a. p. wrn:, .,,,. 

_, 

~ 
r 

! 
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t 

I 
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! 
I 

A 

-9-

rJUlBS ;nae,011 onecaaite ycTponcn 'A]la uoatpoJtH aa cpe,1mm, _:.ma-

11ea1te11 8Ha'lleaee11 anopr1dl nyqKa ltaI: C IIOJJOl!U>U UOJIJ'fi~O.lOAlilHIOllJl'O 

cneKipoue!rpa, !faK H c no1,1oi:u,li 11a1.mpwreJ1;1 allcp1·1111. no npociary 

IIBOTUU :a :ee111ecTDS I H UPl-ll!O)UITCll pacqe-: Oli/l1601c onpe;l\eJlCiU!ll cpa).\

Hero 3HUlJ8llllll au1:1prHH 'Alli! KlllltAOl'O m1 »e-ro;noB • 

B paa71:ene "BpeMeHHafl CTPYKTypa nyq1:a" 0illlCUBa8TOR KefO;ll,iiltlt 

aa11epemm or116axnuaE MaKpominynt.co:s ToKa ua 1111me111S (mmynr,coB, 

'llaCTOTa CJI8l);OllaHllfl KO'l'CPHX onpe)ler.HB'lCil UO](YllftUltalt lianpm,eulffl 

Ha ~yaarax). ll01'll~Ha OCJ10ll118ll 11p,1q1111a itCKaseamt orJl<18llfi\8tl -

HeC'l'a6H:U,HOCTt. JOKOPf:r)J:tOl'O iianpni.omui; npllBO'AHTCfl PfiA aKcnepll

UOHTam.nux OCUJUIJlOl'pl:IW. HaMepem,n ~ HCCJIOAOB8HVJI ll»KpOCTPYKTy

pw lt:flllta npOIISBO;llBJIUCl, C llOMOUll>» Cll6lil(Wl.bli0 coOp!l.llllOil YCTa.llulJ-

1'11, ua l'o1opoll uayti8Jlac1i, 11 ocao1,11,:iu 1 CT&<huu,1,ot'rI, no11oxe111Ui 

Cl':fCIJ(8 O'HIOCll'lOJII,HO tasu BHCOl<O'l8C'l'O'l'li0l'O H!lllpiUC8l!lffl llli ;ll)'8H

'tU. aacnepm,eaT:utr.Ho ycta110:lineuo, 'iTo 1ta.11eaem1e no.11ollteu1u, :t,aau 

crycTKa OTHOCU'?6llHO BlJCOKoqaC'fOTHoro HruiprutelillU Ba ;llyaHT8X 

&&¥UT» npaieJiax I,5°. HawepeHHR co6c~:eeHHoi ~uT&AiHCiC'tB KHKpo

cryc,KoB npo11op;Kn1c1i o nowui.t£~ crpo6oosoa11qecKoro oc1t1u1J1orpawa 

56IB. Il0Kaaa110, ll'l0 0AK0" aa 0Cll0BHliX Upff'IUH, n~•BO~~tR K :po~ 

~•HtlllUl 'A]IIIT8.JILHOCH 1n11<pocrycTllOB, IBM8pi16MliX ua JA8Jl~UB0ll 

111Ul8HH, HBJ1118TCII BXOA B OTIUIOIIJUl'l\Yll CIICT8MY .ltBYX Cl'JC'tao:e C co

CC,1\lill% opCillT. 

Ha lll1KJIO,:poae c:i&H y~eJ1uiie~11e ilH1pKIIN c1•yC'lKll B p!Ul.e C!y,t&el 

AO a,o ncoK awec,o pacqe,aoa 3,0 nee~ ow10 c»aaaao c npaxona:a 

l!8 vawou:r. ;1u1yx cryc:rico:a AJ{nenaoonll "'. '- 1rnei:, Ro cxnMJtlU'. 

no Bpe111eaa ,lijlyr o,uoc11,enr.ao APJra aa 4,2 nceu. 06a sTK cryci~ 

JIJl,eB'H~tolpy,hCR IU.U: OAIIH CI'JCTOK .~lt'leA:&BOCUIO 8)1oeK~ ffiU.&'ffl!J 

JI.BP: orycTKOD. 11116J11Jl\8.Hc11 TltRJ:e K npa ■iu,epettHilX saei pretl't~c1.m1"Q 

cneBTpa IJJ'lsa. · hay11r,tatu aaonepmiea,a no;11or1Japa~enw pac\1111~•~ 
,·· '.• .... -, 
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lip:rno;rul'l.'Ofl pettollOll'AllllllH ycTpamrnnn aiI/(tJeKTa c;nnoenuoro 

r:poXO:!,IIC!nitt C!'jC'NliJB - l~CKYCCTlleHHOe JJBe;ne1me nepnoH rapl!OHl!ltl! 

uyri:no:l 1Ja:m, :m c.ie:r tJoro ynonwrnBaeTcn poccTORHH8 Mellt,lty opdi,i

Tawt npu B7.0Atl li OTltJlOl!lll~illYD t~l!CTCL!j'. IlpHDOl-(flTCli arrnnepuMen-
Ct 

Ta'11:llll8 ;it3Hlill0 11b :zt.ill!T8;Jl'.,HOCTH cryCTlta.;:3,9 nceH, KOT0pHe OT-

!!OCllTC.lihJ!O xo_pomo cornacymc11 c pac•.e:rnw anaGeHHOM 3,0 Hoen. 

r:1aBa L4 nocnr1meHa omwamno 1rayx c_newrnm,H1Jx peinu.ioJJ HacT

pn!11rn uirnnoTpona: pcm11.1a c yMem,menuer~ 11arToTY cne;n;oJJaHH~ 

cryctt:oB ll 4 ;:,uaa [ I6] H pcixmm, nor~ Ha 1,mmem1, pacno.narae

Mo,, Il fmli~c no~o!lpoBO,na, IU.:HTIIPYll'l'CR y~JIOBl!ll oCIJiy'lemtR Ha;ne

;mt! ll odpa3non 3116pre:rmecmt'.I cneKTpOM J)lf.)18 '{.J(E) = C~fl,;'t ~ 
J11CHLl!le1rne 'ltl.C'l'OTll OJ18]lOB!llfHH . crycTR0B npl!M81IR8TCR H~ naRJI0T- · 

POBO <!2~! l! aKcnepm1e1t1'aX · C HCfiOJJ1,80BaHH6M ueTO;nIIKH BpeMeHH 

ilpQJ!eTa. Jip11n0,1v:ir.cJI cpa:rmonm1 !leKoropux cnocoCloJJ ~e111,meHH1t 

·1acz0Tt1 cJie)lolla1rna cryc:ritoll[I7, 18, 19 J • HaJiollteHu pac11e-r1,1 na

PCJ.!OTpoB 0T1monnrm1en c11c-reuu ;n;.nn j'lAeH1,memrn 11acT0Tbl crycTK0JJ 

Ila :atrne;,iemrnv ny1rne n11HJ1orpoHI!• B pac11etax no onpe.)leJieHl!1l o-r

EJ1.011e11Ma HOHOB 11 JIOBylllKO .l!BYX TlfllOB BJI6KTpO]tOB (MOCKH8 H na-· 

pa!.lo1!H118CJU!O) ;r!T8Hll COCICTB8HII8R llJIUTOJll>HOCTJ, crycHa II H311!8-

l!O!Ul9 nanpll:itOIUtll HS IDI8CTHH0X aa :speMri npone'l'a. 

AHaJutB ll03MOl!:l!OCiH np11M~H8HHll paa711,:1nrax CIICT811l yYCHi.meHHH . . . 

llRCTOT!l Cllfl;ztOMHKR crycTKO:B JI '18Tl:lpe paaa IlOKaaan, IITO RaHClo-. ~ 

l!00 npueuneub!Jol MIi IUtR1lOTpoHa ~BK RllJ!ll8fCR ncnOJI1,30BBHH8 ·. OT-

l'li()!llljjj!liO!l Cl1CT8W yc!topHT8JIR, KOr].la !la ].18~8KTOp, Rpolle noc-a . . 
?Ofllll!OI'O 11anpaJ1Cemrn,· noitaeTCff CIIIH!'COH].18Jll,H08 11o;ny.1IHPY'Jll!88 1tan-

pni.em1e c qa0T0'?0A, pallH0A J,. /4 Jil SMIIJIHTY;D;Olt.., 5 KB. TaKoR cno

co6 j~OH.blll8Ill!!t _'l80TOTH CJl8].IOB811Hfl Cl'YCTROB ~eeT ·KaK H8HOTOpH8 

n_pom1yil\aC'l'.Efi, 1:ar. Pr Pe110c:ra:r1t11 no cpa1memm c ,ipyr111111 onocoClaMn 

-II-

~OCTOHHC'fBOII TaKoro cnocoaa IIOUO cqH!aT~ TO, 470 JI03BaK~ 

BOB8HH8 paepll;ltOB BB aneKTpo,nax OTKnOIDill~ero yc,poftcTBa He 

npuo~, a nenOJIHoMy "npOMll'Hl3BHH»" cryc,xoB. Kpowe atoro, 
88! ueoGXD:lllDIOCTK C03].IBHM J{OnonRIIT8m.mu: yc,poltC'l'B TKna Ka

BBJJ8 B neH'rpe lt}IK.llOTpoHa·IUI· rutaCTHll AJIJ1 OTKllOH81ll!ft crycT~OB. 

H8AOCT8TKO■ T8KOro cnocoda ftB.llft8TOft to, q!(J TpH crycTKa K3 
. . 

qetupex 98 np0X0,llllT -riepea OTK.llOH.IUIBIYIJ CKCTeMy H ,ionomu1,cn1>BO 

&KTHBKp;yl)'l' 88 t 8 T61Ute J303HHK81l! .i18M0T0pbl8 TPYJ.IH00TH J3 pas,ne

nelllUI UOCTOHHBoro-HaDpmll8HHft Ha ].18WJJ8KTOpe B nepe11cm1ol co

otliBJlflDlll8A. 

llpHlioAHTCft Onox-cxeiaa yctpol!c'l'Ba ~ YMem,memrn -riacto!H 

CJ18].IOB8BHH crycTK0B. 8KCD8pHll8HTam.we cpea,pu 1-K:BaRTOB 

C llllll81lll_ C BMll"ll8HBHJI uanpueBHeM MO;llymU~B B Oea H~ro • OllH'l 

p&60'1'i1 IUllCJIO!poBa JI '1'8ll8BH8 6 JI8! DOK838Jl Jl~CTaroqHJI) IUlJlCZ-

BOC!• B_CTadBJll,HOC'l'J, peaJDla DPH npoBeJlelDUI 8Bcnep.1U18K!O,. 

llocJieJlll)tH paa;Jtex rJISBH fil UOCBH~eB BCUCJl•30B81D!II IVIJ(JIO

'!Jl()BHOro ttyua AJIJI pemeHBll o.nuoR aa npun31tma: Ba)lall - accxe
AOJJaun)la~aqao~ia noBpe~emrH B Ma,epauax a n~nyiipoDON!K

•oma c,pyx,ypax. lloKSaalia B0811ouoon 111H■ta1U11 pasllJlllma: 
P8ABBIVIOBBHX yCJioBall: sor;1ta o<Jpaaqil o0.1y,aa11tcs 11acH1V001 o 

al8.Pl'ft1111~CBD cnea,pm1 »BM jf = canst : JIU xor,ta B 1ccxe
lJellOM M8!8Jl(8J18 oe1ecm'll!llae!Cft JCJ!0BJIS -paBBOll8pBOCD D0'1'8pa 

aue~r•• no rx:,Gxne npoCSera, IUlR aor,ta neo6xo;llaa paBuo■epaiuf 
mrotaocu 11acJ1a 88'1'0fMOX8BBHX 1180!1~ Ba ,vnine nonoro npoClera. 

npiJl8;1l8B O,JUIB Ba cnoco6oB p~cqe,a \f/Opupo:sa,exel cneKtpoB 
lliQa ~f ~ '0tN B . ~{ QC co;~ . ~ UeTOAD8 ll0.11y,18BJIII 

CU8K!poB OCBOBBB8_Ba B8B8CTHCII HBJl8BIB !0PII0K8HHR aapa:ireBJtllX 

-riao,an B B8-~C'fBe. Ha DYTB nyua CT8BB!CR BP811¥lll~ICR ;ztJrCK, 

Ha xo,ope11 pacuonoasw nor~o,a,emr. rowaa paa.mr'fflux norxora-. 

!t!IJIOI 0Dpe~e.lR8T 8H8pl'IIII BOBOJ, a Bpe•H upe6HJ8Kllll norioTH!C:U 
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IIVit UJ''il\Oloi (Yl'JlOilikl npo-.rmtOllHOCTlf norJIO'U!TeJiei-1 38)!8llRUX TOJl

lJt;IH) - qucno t1ac-r11u aa)lamtoli ::iuoprun. Sa o,11m1 ol5opor p;11cKa Ha 
. ·• 

~1CC.11e;ztyo1,10/d oopaaue UUllTI-IPYillTCH ycJIOllHH 06J1yqem11f aHepreTHqoc-

l(lll.t CflOKTpOM. OllHCOHa K0HCTp:f!HUHl ycTpOilCT.13a 1 ,ll8H 8H811113 Ofilll-

(!(;1( B pacl!eTax 11 ,rnue1JOHIIRY.. llpnne;n;auu aKcnopru.ieuTam,m,e caell'r- · 

pu. 

I'JI8llill¾6 peay~r.?a:m 11!\CTOfltUOi-l pal50T!,I IJOl!l\10 Kpa·rKO nope'lltCJIK'l'!> 

ll 1311.110 PJlf:lA.Y))l:\Kl:: llllllOilO.B: 

I. Ha 1zy.Y.110:rpo11e <11aH ncny\1euu 9 pellti!MOB ycKopemrn paanw,~, 

HhlX nouoa. ilo;i;yqeunue peID!i.tbl yo1topo1111i1 H0H0B no aHa11em11.1 ouap

rnM l1 l>8Jlll'll1ll8M 'l'OKOil f!l!lifllltCll M8KCl'J48UhUN1,1ll ll llli01'0fl~80 npe101 

.ltllR KJUlCCl\1iec1rnx "mllt1IOTPOflOB Tlln8 Y-150. Cyu1ec:rBe1mo 110llli11!16H 

Koa,p.}~!WJ6HT 0'.tlO!Ol{(Hlllfl l.!Ol!Ol) ("' ?O % ) • 
· n. UoJ1y1JeHt-:ue pelti11uu pa6oirn uu1t;io-rpoan noaBonv.im. c JlblC:o

mnoi TeXlil,U{O-aHOHOlAll'l6CKlll.!U IJOIC03:iTOllfll.lil llOCTll npowwneuuoo 

npomrno;n:CTllO 1130'.\'0fiOll, Q('JJI:fl,llflfe }J.0'1'tln6~ Maw,m 9 It8Jl:&ll OPJ)Olle

_;ie1mit ,11x 11suoca, .JlliflPHC·.;.4,11awwmme _:'.1:cnepuMeHT~. 

m •. IlpOBOl\8l!bl 11CCJl(:,ll;0.U31Ulfi ;B0P'l'l!.llfUll>H0rO ll pt.]J,~anJ.Horo 

J(Bl1ll!6lll1H lt0l!0ll, ll0Ra3alt aj,pel:T CffJtLHt>I'O '!JlUIUUifl CM811\6HMfl ti;,ia!(1'-i 

·.vat1ecm&x ii '1ar1mr1wx mLocK001eA mi Eep-r11RaJ1t-lloe ;ronu,oiufo. 
ITpo,1v1ol!lena u 1me;n:pe11a ol¼cTeMa Kol\TP01lfl ~a' paA;tan1,11_1n1 •~mnrcm1~1,1 

~8C'l'HU Me:ro~OM ADY~ r.poOH»KOB. 
- C • • • • "' • • 

IY. ITpoBeJl,emu.itl w11pmmll lip yr 1100.11e~o1Ja111dl H 110.llyrteHPJie 

pe3y.lU>T8Tl,l no ~Jij'tJIIJOHHJO _Kattecna ny1rn(I . O'r8llf!T UlUl)tCTpOB ¢8lf ll 

O'AKH p11;11 c Hoc11eAOBaTenL01nu.u1 unmt0Tpoaa1,111 c XOJ)Omru: 1ta.qoo1no1.1 
·ny'i1'0B,i Paspa6~uso M 1111e~peno '"'l'pcllor.uo ;Jm )lHllll>meium 1ilc:To..-

, -, ~ . - . '. , · .. ,•.. . ' . ' . . . . . . 

'fl.I ~11eito'i!S.1nin Ol';JCT:tlO~~ . • 

·:t?J;;;'y/rijmt~Oae~ tf po8JJHSOlltlB na npn1mmo po:in11 l\l,1115'!\mHt 
itJ'<~'.:·:<:.:_,_;· :·i:·-:, .. ~:': ; .. ,.; .. ';, - .· ,, .. · _: . 
:tr~~hS~'-_)!11n. /.til:{~tiflitfl pa;'l;t!\.l\llClffllblt: 110J'.lpt3lrJVHl~l~ If l-l!l'!'ill)ii'.1.l!(l1. 

:-: 13 -

n .. HaJ.le&JiOCtJ, ~o;iy;.e!!Ulil pellHUOII. pa6oiu . IS llaJilitJlle KOilT}lOJli! 

ea uytJKOM ycKopeuma aou011 noaBoJllUIB ua ~Hxnorpoua ~a~ A06ijrL~ 
~ . . . . . 

on iucoxoro aoaWHitHBBH aonom,ao:aaUKH yc1wp11:rom1. 

n~c:roe 11 IIP814J$ paCiOTll yCKOPIIT6llll O Uj''ll!QM -COOfllBJlftlJ2 Ja % o,: 

l!OJ16H;itflpHOrO :8p~11em1. 
_OCHOllllWO J,{8J8pHaJIHi noJJo:&eHHll3 Jl OCHOIIY :zumcepTau1rn; )IO~ .. 

p;~BaJIHOL li8 Doeco11suolt ~- !lOllt]tjH!lPOAHOi KOHQ!6POHU..UiX_ [ 4\ 2}~ 

011y6uuo11aau ll pn;,te oiaTel 14 otlleTo~ [6~ ?, a, 9, ro,.g, Pt, 
I_~,,16) • . .. 
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