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Pac0f1041P811H ~· oup~ ~ a 'IHCil8 uop 
41UIPD1& «&&~ lllf8M lf8Mepemtl Cftlte& a npoape.'IBOOU a 
~ ~ CJm()IJ; JmX CJ3fta. llepiul MO'IOJL D~ 

paaynoa aKCUpeCCBOCftlO H J}.tOdeS 1W1 KOapo.u »>OBBIUU& sapy

mem&l ~ upcQMXla JipB JlO'IO'WOU llll'OIOBIJOJUm 

.QI1)IMI ~'IPQL ~madt II8TO.Il J11{JfJeB 11N1 Hl&lep;JHD:II 

~ uop B ~ 0,'1- 1,5 MK, w.e. ua ct~~D raao
Jtlr1H811'1WC1Wr0 li J.il:I.KPOCltOl'UAeCltOI'O !W.ro,tton mMepeHidt, a OODMG

cao C (lnoMe~CID.UJI AlG'lO;:tOM U<>aet HCDO.Jl&BOJaa'&QS Am! I~ 

u tallo.JorB1&801t0J.10 npouecca. 
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- aw.ro,u; II,PDrC•AGB Alii tBG'POBt ~ 

• ~ CBft MatepuutOll,. sanpm.tep, • ~· BlUI 

~B&.'toDOI IJJieBKu. ~ <~ Ra D811e];J81DDl O'lJIOC11~ 

.tmX l!8Ueaemtl paooe.t~ma ~ CIJ~ nop (&&~ 

~ .tAe'!O.ll yae 18l0JIM1ft08 ~ ~· 
A1L8 ROJl'lpoJJS .tt:Aep!IHX qaliDTPODt 1~ HOI qlUpiOA c 
llOilOUi&iO aa'OYBOI'O peaatropa. ( Q_) 

B ~ OBe'lO~nem;aoro a.ti8M8H'J!a • 1tOJlO.ll:fAOlJ&Jlll 

C'fttlW\pmd ~ LD4J:) • lcCllfW):aamc& OC$pallUI .aep-

llHl ~'fPOllt Bll"0'1'0BJ181J.UNX Dl ~~ IU18111C ~ 

I2 r.m, c tmC~CM nop 0!' 6•Io6 jXO 2•Io7/J. Itatt ~ 
qosomdt odpeaen: Hcn~o.:aa.."'k'1C:& :modJryqelmwt ~ IUmtma, 

Odpa.CSO'lruntasl :a 'rOM lW l~IMe, t.tro 1:1 J.IOCJI8J-'()BimlmeC& a.u.epuwe 

t;rat.n:l.rpu. 

na phc.I.rAC .l.f.PU,l3e.4eB CIIcurp o.seta. ~ii.OI'O CDOBD 

JUll1CWIOl3jl!l Melil<~ t BlWIOt q~o ;:tM ~- ..SO HCIIOma-

30DaarJ.. coo-r c ;.umuol OOJID!l ). /' 3100 1 w.e. 10m0 11PJD118HflU 

ucTotnnnt ods:tlHOl.'O ~ro <meTa. 

llp~m ACicT:mm YC'feJ.lODIW Dec.oA~a .upoc~: ~ mr.ro&

C}lUUOOTII One'L'a, !I~O~Cl'O qf)IJ08 llCWleJG'~ JY~Qlt ~-:rpa.. 

p$riXC~,Y8'roa Qm1Q3JretteJ'l'.l"'M, Cil:l?HWI OT IMOporo ~ Ba 

raJibllBftOfmP• IlORaBa.tm'lt !'8JliJOOEOt.fM'PO ~ liiJie.IIClJB-

KOCU npaxcwsqero OJmOil. ~'l'P cana a C1JtU!. o 
BB.p3Dl811Ul QIUIO~ll ~ax Y'JS.CD!OB eoro (lml.'lpa. 

iD Ala ~ upm~Ssemd ~PHI« ~tpem XOif10UJ8 IIGQJ{IIOpo,lt

JlOCD ~- • J.IOp (~p. ~· ~!.'l)ClB) upu 
YCl.liOmllt liTO ~ &'rolliSOJ,l;BC)po;.umctB IHil'111ftA110 Me1Dim8 .PBI-
poD,liCno.1U..8iilli8C8 ~Q~ 1101ePJr,80CfiL Jl;ul ~ ftllt8 
~~ ~ qmoue~~!:& u.ua~~t. aua~ ~ 
p.eaMepoB JtOllYC'IliiLtl BeoJll()pO,l~fl()O'Iel, BmUIBJ40 l«*lpat upu MOU 
6JNRi~CS. 
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lia pnc.2 llPilllC.ltCBU aamiCUlJOC ~ll ll.--po3ptl.'iOOCfJ!ll ~ t)1.1n:.~ 

m '1UC.D8 nop N npn qmcoupol3a.UHOii Be.1I1J'tllJUO rat Jtt:rauc~ ci •>. 
SnmiCIIf4()(.~ ~ ~11l81'0 CDOm 0~ 6J.nmtoii 

x: .muroiiucill :1 U03lJOJ.l'J1C'Z yoopom1o ~~aimuponar,cr, uaueucmm A ft/jN -= 20% 
Lt.Pn 0 = 0.2 s n A Yf,J = 5-IU% npu: d rv l-2 IJlt. 

lla puc.3 oorr.oaaua sa:BI.:IC!IUOCCJ!D mr.rcH<"..tml~II lYl .n,uat7e~ 

uoJ!B>. 1\olt 11 .n npe.t:tSAYlltCIJ CJXY'la(: ~oo~toc!fi:.t UO'l'OJJtl oonpa-
~ .il.pil lffi.£A,;~r~\.i .c Uo.ilbi·:LlU .uo_p~~c~oc~.at.J.. 

G.;~i.JO'i.: 9CIZ~:r:~ \h."\J· j,JOayJt~.'j.u:J.!U. :JBI:JCj}ClLi~c Ul-K~• i,.:J:A.'(.;J'L w·iDlJo 

SWJ;zc.a'll Oi' H&liiWtol.~~ \l~Tpe.. 

lir)Q:i ~'C.IIUJW ~pcmiSI llOI::JSJmlL'• '1:1~ I.lOCC.tn'?l.r~.!!.>::.Ct~ti'i 

~ ~ ~~ .wm Itt~~. CioJu,rnnc nc

CltOJJbi:UX ~ Lntb1}0.Ua • .L CR.m.t'WG 0'1. JtPYI'DZ ~ {ProtlC~ 

pmteCim.ii UC'lOJl ll0300JU!O'Z n:powno.:tirn> mronpoccnuii ltomrpo.r.tb Ii.D.t.to

Ci'm (ii~J.ID~pc.m. ilc.uocm~rou D'lOro ~ ~ c:o. trro 'tm~r.u 

Icy'l'GU qmtcume-rca m cyuuo.p.uoo U3lAeWmm npoa!DTiHCX~'fu ~:n:z:&~.n, 

BO'lOpoo ~ 6E:& am.nano 1m~ II:tUOJtemiCU ~ uop (Iiilill,)~.i!.A)p, 

:u poa,yAmm .llalQlWUWI pcmll'JU ~pu:auemm). ftm .u uaucnel.Ule.rJ ux. 
'IUClltl. (-r.e. peai.JL!a odJIY'I.CliDSI ll lfYt.lltO ll.OllOll). ~-dtfAi OOI~lOJ.W 

~CU .T.Wl.J.:& IijlU iCJ.i:Oll1llle OCJ.W W'ii!O i~DCC~O 3llUtJ.CI.WO j\/ liJlll r), ; 
!Jp:aae.t.tel:WC ~l~.JClm'O w~ lrl.XlJll.'"ro.DJ~CS lW.llOo.,wc 

llCpcncl:clrDllll£1 J',:'E& UGilpeil:lBliOl'O l'!Olrl'l>OJUI Il2:p~7L!Cintt1 '-'6XHO.UOJ:Tf..Nc:>

CIWJ."'O n].)OllOOCQ JiplJ Ir~'O~ J:l3l'G!A.'o:wl011Ull .flUPPULtK (ilJ!b'l!pOl.l. 

., ~ nop a> I ttr~ ~ Ct'O'ID~~lJYUL~W 3W'JCHWi IV uawpa
m C 1lOUOQ'&I() Oif'rlNOCI~'O Wl.~ l:reiilii.GlC l(Liii'·~~ USlJO-
p&miCb .r.O.SO).'t']lf!lJJ!NCClCW fJ&l.'f.)Jl,OU • 

IIIJ)l~Ifl3UO W puc.-'! ll J 0~: IC CJ.QltU.UQ •• liCpli~tHl:YJ.tS.PllOl'O 00.. 
Jcy'ICIBUI w.temm uyqBOt1 BOllOlle llpu ~l'OU ~ <XiJ.I.VttClrU.fi 
ltp!IUUC nocr~l(O :m,oo1Ull.;1ro.f1. 
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IlpaKo.AB CimOa:& lfPl'l"Jl:liO ~at'IIY ,!IJlOCI'M ~ llQIB'8 

\j ~. ll pelfJI&Tue lt8rO Hfl, 8Iq)B80 J!JGIIIIIIII\D! ~ 

OBft.IOe ll'.l'lllOt OIC.PJWJHHOe W~Cl\UNB.Oil 'I8Miilllm B ~ m:t.JI&-

lf»8 o oc~a 2 
r )- 4 [tJ,(fd·si~~J 7 
t: ((} - 1l.d. St'VI 9 ) 

;\ 

(I) 

rpp1,) ~ ~lllallifS lleoceu:, d -~ IJ01II- ) -~ 
ODGI!OBOI DWlBMt (} - yroJl. ptJIJCOSfi.DrJI) • 

~ o»e.ra. pac0Ul1uoro ~ ~mua YJ!li.OM 

R ~ ~~ DQ.11BU mtO~..-. o.tq'lalllo ~ 

no D.10CKOI ~ B.pJI'.ma »~~ - •];ll&tl ~t»>U -, 

~ la ~ ClrO'tat pG.OCeiiUBOrO 1lOJ4 ,111\BH!W 

JrJI.OM ~ ~ (ON., aanpm.tep, ~ 3 ) • 

.ina JfaGQ1.10 «eo~ -ara ~1 am na~ ~~ 
Jl&llBH .UQ1(.1.tJ codOI (ou. psc.4), nc~, codltJ}U c IlOIIOQLD (jpley-

~ .mmaa ~ BOeX ~·· w IIOJI31.114 sa expaue ~<

l\110BJIYlQ ~· ~ ~mtROBUol KaP'IHB8J ~~ 
(WlOI ~~ 110 ~DO Y~IO no mmmcmmocH. 

ifaMepm JIB eapaaG .Pl\ltQCH ftMHUI lt ~ 1~ 

Jr.0.8Il R~ • ~ ~ liOl• iBJibwpa 

J- ,ilS~ '"Tr.::z-+~'1-' <<T.)> o- rtrR\ rRl ... 

rAe !; - IIIII:Wella apr~ lilli' Bl)'l():i*l' ~ lj lf) ~ 
- M111J818.JLH.YO B Af8K.C'f4WU11;8118 ltlf8'l81111'1M Awl DeplJOl'O HZ8l01"' 

KOJIWl8. ~. /1i • 1,22, l1illl ~W\Esrtl sa 1m11 Cllft.aoro ~ 

*• I.M. 
I)"~~ • rAil I.. - .PEW~YC ~ a It - pe.oc'l'08IIHl! •. ~-.,.pHHM qu.DTPQII,. aa. XO'fOllOJ4 ~ ~ 
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Cii&AYft, ~. JI'II8G B BlllliJ"t WO JRil.BCUOBUI ~ 

JI.POI:p&WH .1WI IUWJIIOI'O cmtr.ra, sc, ero noaaaa~ BPUOM.JmBJUI 

upuaepB0 D nomropa p818 ~'011 OT IIOK88a'IU.tl ~ 

~. noe~ eM «mm'tP no omaaemm It ~ oBEJWOllOI 
miD JJe.rte'l' OGCia Batt qsaoBHI 8lql8H• CBft, ~ OKD08:& 

trJ'1tJDfl MeUY nopaa, ~!08 sa ~ 1lUJD8 ~ 

JlliOIDQJO xapa~~y, ouaaa ee BOifll~• 3nU ~as 

~~a~ (cu •. SDe). 

Jcnaaomca Mil .uauepeHU J.tHI .. BOP ..,.PBB W'WI&tpOB 

Baodpaaua BB ptlc.s. 
0.'1 Of BO'IO'IBliK& I (Jii'SBPBI18p, P'Q'RHOI J.t8MJJH), 1JPQ'10M 

'l8p88 BOU8HCOP 2 It OBe~~ep 3, Il01:UWlft Ha 78118811111 

u.epatd «&&"''t '• Pacce.&Hmd 8~1111 Pf.n'JPOU OBH OOdBpaettca 

JJ&Iol 6. lo'!ol~ 6 .-.e~r B8,P8118D¥lft011 B qDita.llbHOI n.no-
CttOOtiB J.DIBIK a ~ ocaetlt811110C'l:& » pBIJI.IItJIIICI ee wouax. 
IlponOPQIIOBIUI!Jid 00Mitl8JIIIOO'D ~~ IIOJ1.8ftCa sa YOH.TUI'l8JlD 

110CI08Jl01"0 f!OK8 8, 0 l380JS.& KOfO}lOl'O CJDfU88'lCa perHC'IpapyeiiLlfct 

0£11&11 9. 

IIpul'neCIQI 0 DOMOill'&JO Tatto:l yCftHODlal J.lt8HCil H8118pD» 

~ ~ >r, 3 ' ~OBBaa ~. C08J{aB9.8IIU ~.,.. 
p:tD C M8JtWUliiGt 8S'f.e1Uf8N11 d • 0~ OJIIlDB'Oll Be'i.G'.UCOL 

Ha pao.8 IIPHJ;l8.U8BH npaepu ~ K.PDiaiXt 110JIY1JBB

BHX C l!CnO.a:&IOB8D8M cme• JflTfBol J18MD1I upK paaatlllliX A11U1R1 

BO.DH A <~~ ue~uca 041 ~aaoro JtJ)U ~ 
GOBBOI JC8PfBIIY a ee lltlBfPl·). Ecum ae 011l&Rfi ~ ll.f1't

-. '10 IKCDepJII8D&lliJRW8 lq)ltBHe OOJ.I~ B&IQDBU qoBa ne-

- CBe5 He llllert.r 'leBa MIUDIUYUO» H uaKCHJO-

MOB, lf8lt HO a•HU OK110 Olf. ()Zlijl.8fi sa OOBOBG qx>PQJ!H (l). Ha-

'18Jl0 IUr8CfO ~BBOI Iq»>BBJ: MODO ~ upHIU1fi 88 
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Qll:erp IlCPllOl ... O COO'tJIO:.."' ~~ a lWBet.t 3TQrO Wla'tS. - aa. UCH'l'.P 

nepooro fJ!eMHQrO ~ RC~ Co<n:w:c~~~ a.aaczemta 

d npiOle,1r,8BH :a If~ I (HS l»1C• 6 pa&BHH Cpe.ttH.Ue SHaWmts 

d = {de+ d1l/2. ~..:ma auepcu:mil Acl/r:). t npc»tCXO~ :B OCHOD

HOM a-sa IIM'O'IBOC1':2 ~e.nean.n no.ttaJ~emm tl8ll'.rPO» ~paKttlloa

IIH'Z ttOJiett, coo~ OROJLO IO%. 
J)Jm Opt;l.D1ielm8 ll ~ I IIl~BB 'fatale PI8YJI:&m7H ae

uocpe;t.tC'1'BellBOrO DMepomm ~l&. nop c 1101800LI»tl J1.1K.P00K0US. 

f4liH.3. I<mt mutHO. ~ oCSJlaetla 1,5 •• 2 • peay.m;«.ram oc:soax t.ter<WW 

xopomo cor.mcy•cs. 
0 

Ecmrt lllttOJIUOBS.'l:O JlJIBiO) pT,TfUOI .1.t8lCIS ~ IS 2540A. )!;ll{ lW'.l'Opol 

~ IL.Uemta H811p01pa'Uia (U])%1 8TOM CB'14Ue!'CII ~H He~ 

l"BPPDSD!lel'O · cmn), «ro pacouaa;r:pu:aae~~JM ~ MOaRO I:s&eptl'l.D 

~ nop Bll.llO'fb JifJ d = o. 7 ua. 

~ mwepemur uop :s 06Julem cJ "' I u:tt npe;tc'l'BDJUI

e'ICS OCOOOBHO aaauol, IlO~ 1)1'3 06JlaCTit .t!SXo,ltfl'lCS Ha CTWte 

lJJlY% OCIIODilHX riCIItl.J!&8YllltlUCSl oeft.1ec Me'r0.140B %1814epemdt, raao.zw

~ro x ~CKOl'O. - 4fau, l'Jl& eta IIH0.11M llPBOOAB 

lt 8118~ omli6Ke.U. 

~ UMO~ nosD<W'IJ:n JIOJIYU'nt peaynro!r .a ttetremte 

np~ IO .t.m.a •• ~a ~ npomJBOMTCJI aeaa.BU

CHUO 0'1.' ~ JIO~ «&m;;l'Pl• AfftO;D; tte TPfi6Yett cnel{DWll)

aoro la.KJ}eDJlelma wwn>Tpa R lAOJtO'r llCUOJ.t1>80ll8.ttl»CS;t HeUOCpGAC'tOOHUO 

Ha teDQ.IQI'lftecROI .mmmt 11.1lS nep&~OJUNeCROrO ltOH'I'pOJJa pemu.ll 

8r<m>:wtemm ~TPO:a. a. -ramce llU ~ tWJmCJpomm 

8JUl1.JeBd 0 npa CODMeCTlro£1 liOUOJI&Ionatnllt C OWI~~IDWN D ItpeJ.lll

PJrJ¥W pa&neJle ~OUEnpH"iiCJGIU 1\.-t)T(~O.U. 
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PKc. r. lipH:a&a IIPOIIYCKW:nfll cmewa. c .AIJlUIOil BOJl.Hil ) ~oooa \1 

n.aelmol ~~ ~ .LUte 

PBo. 2. ~ npoapa'IUOO-tH qu&tpa ~ ucaa uop N • 
Kpm.ye au.ttp01Wlllllp1JOI' DlllpeBlUI All QAG~ 0 ,._ 

JDUl B& pucymce ~IB IIOP 0 (» Mlllq)O.IIaX) • 

PBc. 3. ~ rrpotpa'IBOCfH ~'t).)a o-.r ~ nop. 

Kpmme amtpOI<CJiiMI.PJVI peiJj.&S& BBMepead AU ~~po:a 

o YRBaasmat sa ,PllQymte 1Wc.10M nop ( N · 107 /oM4). 

Pl:C. 4. ~i.l.tU CBelfa. Z.u=l CZIO'lCl~ ®.tmatroim ~u.•u l3 ua.npa:a

Jl.OllD ;ji'Jia () • 

PH<>. 5. Osea JCfiUIOBM A1Ul --~t'IHHS ~ nop ,saepnoro 

~ 

PUc. 6 • .PaonpeJ:teJiemte ~HllOCjm n ~oBHoA RRJnHHe, 

~ IJ.U8pmi!m t)B'J!t.'f]..>flMll c p&8J1lAI1UUH ~ 

nop • 

Yxsa.HHii8 aua.t.temw /j paoc'llftauu no •it>PNSM (2), 

). - A1lK!f&. DOJIBU c:oom • .,1 - noR&Gaao pel"UO'fPHPYD148ro 

IIp116opa.. ~ cnueqew IJOlloaelllfa nepno.ro COO".fJlOl"' 

1l '!18;pll01'0 ftAUlOl'O Allfl1l£mQ)IOlfHlU KOJ.Ielt-
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'1.'Aiil1HUA I. 

JVI8W~ .uop .IAGp&IX q&lati'.(XlUt ~8.HHII8 0 llOIIODtDIO 

~ \ d,...) K o ~w qt>pq.w (~) uo ne~, CBeWt0111 

( ci C) it llepooJ1.::t '.reMBOt~' (0 r ) Jtl.l~OHWD: aoJINtaY• 

de.· 1m d.,. MI~ OM-,MK 

~.2 ~.l 2,2 

io!,O 1,9 1,9 

l,J .L,a l,9 
I,7 I,ti l,b 
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I. I'.H.J.:t.:am.u. B.C.EapameHKOB, Jl.K.O&Mol.1tol38.. C.ll.Tpefia'KOBB• 

B.A.~BI "'~ Hll'O'JOU81UUiaztepmm ~'l.*pO:a•, 

AellOIJK.POBflliHQfl liYWlmWl\lUI o•'Iffi1 .DI-I4-cl~l4, AfdHat 19'14. 
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