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BeTaTpomme YCTaBOBKll KaK llCT0111WKli HSJiytl8BWI mnpOKO IIpHM8wmTCSI 

B PSIA8 OTl)aCJie« impO)UIOrO XOSJiltCTBa. O)Uloa HS OCHOBH!:lX npo6JI8M 6eTaTpo

HOCTP08HHSI .ffBJUI8TCSI DOBBII18mte llB!8HCllBHOCTll HsJIYq8BllJI. llHTeHCHBHOCTb 

llSJiyqemtR deTaTpona B SHB'lHT8JibHOa CT8ll8HH OIIp8A8JISI8TCH napaMeTprom ero 

MarmtTHOro no.na. B CBSI3H C 8THM B_HaCTOH1118tt pa60T8 YA8JI8HO oco6oe BHll

Mamt8 llC~8AOBBHHml CBRSea llB!8HCHBHOCTll C napaMeTpaMH noJUI, a TBK~e 

HCCJI8AOB8HHm.l HCKWl:8HHtt CTl)YKTYPH nom B peayJI&TaTe B03A8ttCTBHSI paaJIH'I

BlilX ciiaKTOPOB, XOTOpue H8 YtIHTBBaDTCSI HJIH H8AOCTaToqno yqHTUBWOTCSI IIpH 

IIp08KTHPOBamm. TaKllMR ~aKTopaw SIBJISDJTCSI: H3M8H8HH8 napa.M8TPOB DOJISI na 

IIpOTRE8BHH UHKJia ycKope:ena, BBBHCHMOCTb MaI'HHTHOtt IIpOHHUQ8MOCTH OT HH

AYKUHH B CTa.m r== l(Bj, xpaeBU8 a@leKTB, BJIHHHH8 o6MOTOK H T.A. B WtC

cepTaunn paccMaTpHBaDTCR CJI8AYJI!lH8 BOIIpOCU: 

1. HCCJI8AOBBHll8 MaI'IDITHOro DOJIR deTaTpOHa C yqeTOM BJil!RHHJI ciiaKTO

po», CHHE8JXIIHX HBT8HCHBHOCTb llSJiyqe:ena. IlOHCKH HOBWC nyTett HCCJI8AOBa-

. IDIH MaI'HHTHOro DOJISI 6eTaTpona. 

2. HccJieAOBaHlle M8TOAOB KOppeKUHH MaI'HHTHOrO llOJIR deTaTpOHa. Paa

pa60TKa HOBWC ai1JciieKTHBHHX M8TOAOB C ~8JlbD YCTpaneHHSI BJIHSIHHSI IIpHB8A8H

HBX BBIIle ¢aKT0pOB H DOB:bllll8HHSI HHT8HCHBHOCTH H3JIYqeHHJI. 

B rJiaBe I paccMOTP8HO COBP8M8BH08 COCTOHHHe BOnpoca ll T8HA8HUHH 

pasBHTHSI 6eTaTpOHROtt T8XHHKH. !HaJillS JIHTepaTypu llOKaaUBa8T, ~O IIpH IIp0-

8KTHPOBaBllH H HCCJ18AOBaHHH 6eTaTpOHOB H8A0CTaToqno yqnTmiaeTCSI BJIHSIHHe 

PSIAa Ba:imux: ciiaKTOPOB na CTPYKTYPY llOJIJi, qTO IIpHBOAHT K CHHE8HHD llHT8H

CHBHOCTH HBJiyqeHHJI. llaeTCR o6aop HCCJI8AOBaHHa, IIpOB8A8BlIWC aBTOPOM AJISI 

OIIp8A8JI8HllSI CBSisea HBT8HCHBHOCTH HBJiyq8HllSI C napaweTpaMH MaI'HllTHOrO DO

JIS H C,~8JibD Il0Bb1I118HW1 HBT8HCHBHOCTH. 0IIp8A8JI8HO COOTB8TCTBH8 B:OOpammx 

H pacc,mTaimwc napaMaTpOB DOJISI OllUWaJibHUM. 

fJiaBa Il DOCBHlll8Ha HCCJI8AOBaHWD,I H yqeTy cIJaKTOPOB, BJIHJDJIIHX Ha mr

T8HCHBHOCTb HsJiyqeHHSI 6eTaTpOHa, CBSISaHHUX C ero MaI'HHTHliM llOJI8M. Ha oc

HOB8 IIpOB8A8BHOro ,,T80p8TH'I8CKOrO aIIaJIHBa HSM8H8HHJI CTPYKTYPB noz/1/ 

BD8PBB8 paapa60TaHa M8TOAffKa aHaJIHTH'I8CKOro OIIp8A8JI8BllSI ero napa.MeTpOB 
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Jm llPO'?HJ>:8mlll BC8I'O ~ltJ[S YCJtOP8BlUI. PactteT no B'fOr! M8'rOltJUC8 llOBBO.lH&'f 

OllUJmSzpOBQ'rI, s:e:airel:IM nspaKe'rpOB 110.lUI, a Hue PSSMepOB M8ZIIOJillCBOI'0 

npoC!l)aHC'fBa.Hs»eCTmtll:,npllllfl'fml :aa deTS'rPOB8 pactte'f 11apaJteTpOB ocBOBSll 

Ba AOIIYJll8mtH,'i'f
0

0 B8.IJN:ma EO.l\ll8m!& Cfl8AS 110.IS n flOC'fOSI:ma BO J3l)8HIED 

B Pal!BS CB08MY 8Ba'i8HHD Ha paBHOB8CHOtt opd1te no BBffPB KOnit8BOit BOIIH, 

orpamrneimoa BBY'fP8BHID4 PSAJ!YCOK npoc!JH.IzpOBSBBOtt qact:H llOJIJlCOB z., n pa~- .. _ .. 

·;, 

ycou '2'.o ·.Marnnmnt IIO!Olt BBY~PB B'fOI BOBB B JtOJII,1\8 C PaJUIYCaMR .:, H 1:.z : • I 

,1-, _ 
2 

·. H. in;· i.t. 1--:n ;:_ ~ _2.JTflo z;1 {z.(.-n _ z; .t.-n) (1) 
·'t'JL - .IT o o 2; CVl. - .

2
.:..n . ~ '/ , 

. 0 . 
I'A8 H0 - lmllPJ!Z8BllOCTb IIOM Ba paBEl>B8CROI opdee. HCXOW! BB B!OI'O 

JP8BH8BBJI, B J!Ji1'f8pa'fype, B 'iaC!HOCH, B psdotax A.A.BopotS1>eBa n H.t.0ll":"_ 

DmIO»a, BHB8A8BH pac'i8'fHH8 /t0PJ.!J'nI, CBJl8HBaJlll!H8 OCEOBBH8 napa»8!l)H ll 

pasuepu M8:IIIO:DJCHOI'O npoctpaHC'rBB. B:SUC.1!8Bl18 MSl'D'fHOI'O 110!0Ka seodxo

AJWO H AOC'fS'fO'iHO ~H onpene.11eHHH OCHOBllElt napaKe!pOB 110.l!H. 0ABSXO BB~ 

pazemta . (1) oupe~eJIHe'f DSpaKetpH 110.la .DlllI, B C8P8AJIE8 ~.lla YCKop8BM, 

ICOI'Aa lDC llCltaJ:8:mtS MmllD,(aJII,Jm, H ne J1Dl'fJilB88'f aapymemut C'fPYltUPB IIO.U 

Ha DPO'ffiE8Hlm BC8I'O nmc.1a JCKOP8HM • J4el!Qtf '8H BltCl18PHH8J!faJII,HH8 110-. 

C.18~0B8BBJI DOA!B8p~ 1 uo xapaIC'f8PHC'fmta n (7.) , naza B np8~8.l!ax :pa;. 

doqeSt otS.1!8C'fH, ne flBJIH8'fCJi 110C'fOSllllIOl.t BO JIP81!8HH. B CBSBI! C B!lilH llCXOA

H08 COO'fHOmemie (1) 8aM8H8RO H!OO! COOTHomamteu, ytllI'fBBaDltlQl ffl3118H8Bll8 · 

n BAO& pawca 11 BO J3l)aHemt. Rpowe ,oro, B paccKatpeaewa aBa.1111,ne

cxne BJiPazemut BBeneaa saucmioc,:r; 11apau8'fpOB nou ot J3Pe11emt. C yqe,011 

B'foro III'HOB8i!ll08 8Ha'i8Hll0 KaI'HB'fHOI'O IIO'fOlta 
z 

c:Az (tJ = 2 JT Ha (tJ- -i::o(t/t.J. /-.zz ,-ntz,t~. (2) 

z, 
IloC.11e H8lt0!0PHX npootSpasoBa.tma ypunamur (2) DOJYllaeK: 

'lz 'l:z '1:.t. .,,/, · ( ) 
1-jz(t} = 2 JT fie,({;} 7,:om(t)-f r.. J c:.-n(-z,t~ _1 II z-n(z_,t~frk} a 

~ z:, z, . 

B PJm8 c.1y11aeB, B&npBUep, npu BCl10ll80Bamffl 'UC.18Bll0I'0 paC'Ie'fa II0.tS, 

y~otSHO np&8llft'fI, m>JI'JJ> (,{Op)Q'J!Y I ll0,IJll8J!EIYJ) C Y'l8'f OK COO'fB.Olll8HU · 
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fl("<,_,/,)= -
cJ en., II ( ~ l) 

& en., '(, 

JIB BBPBZ8BU (2): 
• l.,_ z, Zz 

~ 2 (t) =2JT{ r_/ Hf~t)d!c, -j/jH{7-,t)c1,,c,jc/4,J 
z, 1:, r, 

(4) 

(5) 

BBB8A8RO ypaBs:emte, BB KO'foporo OllP8A8H8'fCS pa~yc P8BHOB8CH0tt 

opde11 dt!aTPOHa ss npousem :11cero IU11t1a ycxopeBU: 
. (/;} Z.,(t) . - ~ 

7/· (t) _ --i-. no ( tJ ·/ r.. t-n("') t} OVt == fie (t) · -Z:c 
O O l.. ..tH,,(t) 

C. 

(6) ., 

r~ 'f{ {I:) - cpeJg[08 BH8'i8mt8 Banp08Bll0CH 110.IB B JCpyr8 pSWJYCS "le .n,J.11 

pemeBHS ypaBH8HWI (6) npoe~e:aa aBK •npoMBn-H• z nocTpoe:a:a Houorpawa. 

J.Ban'flN8CE08 OJip8A8.18HB8 ~o BS npO!U8:mtH BC8I'O IUIK.18 ycxopeBHS llOBBO-

U8'f sapas:ee onpe~e.ino, Ha lt&ltJJ) B8.11Nlm1 ClDID8!CJI 7,0 B P8BJ.lb'fa'f8 

Pll8D11EBX ucxaae:ad non/111. no ypaB:rmmm (6) npoBa~eH pactta'f "&o :aa 

JIPO!S38Bml BCGI'O Il:BK.la JClWp8J!BH Ba de'fatpone 25 lfsB. 

Ha OCJ!OB8 II!)Oll81!;8BJlorO pac'Iata IIOltasana BOBKODOC'fl> 110BBIII8J!BH m-

1,IJ'JagDl B l\GDPUl>RO! qaC'fll 9.18lt'fp0MaI'HBfa d8!8'rPOEa. HaCBlll8Ell8 cran:, 

Cl6JC.1011.18BE08 IIOBD8HB8H 01U'ltIU!H, npHBO~! B lt0Hlt8 DJ!KJ!a YCKOPOHRK lt 

CH0llt8l!J!J) Zo, 'l'fO ClmP8'f BJ!'!8BCIIBEOC'fb ll8.JY'l8HJJS. Ha d8'fa!pOH8 25 .lla:e 

meesceaocn nanae, npJI H01UW&.D,ltOU aaupuemm 220 B ua 12%, a npn 

neJ!l!'llemm naupnelDUI no 280 11 • sa 28%. n.is ,oro 'l!odu uscSe:au CHH

:amuI 1Ul!8HCHllBO~H, up8A.JOZ8B.O BS~aBBBU 'Zo 'faK, 'l'f06H 8I'O 8BatI8Jm8 

B cepewme muc.ta ycxopeJWI npeBza.110 aowmannoa ES 5+7 IOI. (S'!a Be.:mu

D aapru!ee paccU!BBa8'fC.II 110 ypaBH8HBJ> (6)). Torns 8HB'i8D8 "t.,, B JtOmtO 

IUDtJla ycxopemUI, Jl:8CIIO'fPS :e:a ero CJIHE8JDl8, B8 AOCHI'ae'f !aKOI 118.IJNUHB, 

ltO'f0PM MOJXl'f IIPHB8C'.rlt It Cmtzemm IIH'f8HCHBHOC'fB. B pesynta'f& 110Btml8Billl 

EBUXItD Ha 68'fatpoue 25 K8B l10J!Y'i8Ha BOSMO:IBOC'fb IIOBHCB'fl, :aa 18% 8H8P

rm> HSJ!Y'iOHB.11 npB !OM E8 B8C8 B.1!8lt'fPOMaI'mt'fa HD npz coxpaHemm Tott S8 

8H8Pl'lm CBBSII!!, aa 21% BOCH Y~J'Illm'f!, T8Xmtlt0-8JtOROW!'i8CltB8 IIOXas~e.lB. 
. . 

Ha capdma cS~a'fPOBU Hila B5K-25 B B5,Jl-25 DPllll8H8H nepBd HS llP81tXO-
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:o~ BapnamoB.BEepl'Wl e,:ux CSe,atpoEOB no»:smena o 25 AO 28,5-~9 Sen. 

Jn;)yr!lll n,:orou aRaJD!TIN8CKOrO llCCJ[8AOBaima noxoze:mutp8llB0»8CBOft 

op(SHfU B ABBEWRK8 SIBHJICJI nouqeBJml f80p8T1N8CRB Bamiml pesyn,ar 0 

BJ!llmmB l1SU8B8mtJl C'fPYKfYPB IIO.l!JI B naqa.11e qlllt.lla YCK0p8BJIUI na IIPOI.\800 

aaxBa,:a DJ!elt'fpOEOB D ycxopemi:e. J'Kem:imeRHe "to B sque q11ua ycxopemrs, 

OIIP8J1;8.1Jl8U08 BB.Pa:eimeu (6),y,lpll!Zaef JCJIOBU oCSxo1ta 8Jl81t'fPOJmlm Hlm81t-· 

!opa. O~aRO KOJ18CSaBllJI YCROPJl8MHX 8Jl8RfpOEOB B naqa.119 ~Jla JCKOP8B1UI 

OKOJIO urno»emmx opCSHT, nopeMe~ampa:cn IIO nanpaBJl8HIW E paBBOB8CBOtt op

CSBre C yuem,me:mmM: P8WlYCOl4, IIPHBO~ K snaw,enmm II0f8Pffll e.1enpo

HOB BO BEJ'fpemmtt cCS.1acn JCK0pllf8JIE,BO! JUWepu. B!O Bmnmae, :a:eoCSXOAH- , 

HOCfI, perYJmPOBU AaBHOro IIPOI.\8CCa. TaRWI peryxupoBRa IIPOB8J1;8Ba HauH 

Ba pJ!Ae CSe,:a,:poBoB na 25 MBB nyieu npeW3e.pn,enaoa nac,:poS11tB 'Zona on

una:a.nI>Boe sBaqeB11e, xo,opoe, xax noxasHBaOO! pacqe,, npeB:rmae,: Bowma.n.

noo. a,o DOSBOJUleT IIOBHCRU, l!B'f8HCBBHOCU, nsuqemm IIOPJIJl;!U\ 10-30$ •. 

ll,nJI BCCJ18A0Bam!Jl ll JqeTa PJ!A8 <paKTOpOB, B~ JIil mrf8BCBBHOct~ 

118Jl'.Y118EWI CSetaTpona, CB.IISBBBHX C ero llaI'BH!Bml IIOJ:811, npOD8J1;8BO ,aua 

UOJ1;8.DPOBntm8 llOIIIOJIJlCHOrO npoctpaBcTBa pas.lllNmum 11:8'f0}t!Wll, POIQ'nta

fll MOJ1;8J:l!pOBamIJI HCIIOJII>BOBaml IIPB Jip08R!IIPOBamm cepdlmX CSeta'fl)OBOB. 

Ilpn uoJJ;e.upo»amm B uenpo;m,:nec1tol namm npono1tem pado,:a no mm,a-

1\Bll cCSMO!OR C IIOUO~J> P.!IJl;ll 9.11'.8RfPOJl;OB, norpy:.temmx ll 8J:8R!p0.Df, 0 BU

pa»mmrumeu TOI<OpacnpoJ1;8J:8BWI U8lltp;f mnm. Ilpl'I &'fOl( llCIIOJIJ,SOBIUm TPY1tll 

B. C,JiYKO!llltOBa, B.A.Kapacena, H.M.Te,:en,(SayK&,Bwm.xeBa B081!01lIOCH on

p8J1;8.!8mJB Ctpynypu IIO.IJl B wouea l'IB%8JtIUIB IIY!8U HCll0.U.80BamtJI POSJJ:I>

TaTOB UOA8JmPOB8HWl na •IIJ1001tu• MOJ1;8JU., Dll!aeimx llOC!O.!IBllEl 'fOEOll, B 

cpeABJ!X C!afBCflN8Cltl!X Aammt O Ua!'BHTBJU: uuepemua na Jl;OACHYDllU CSe

faTl)OBax. llpoa:a:a.msnpo:sami pesyn,aTH npOB8A8JmOro OJip8A8.18lIWI Ea UOJ1;8-

UJ: Oll'flDWII,BOI cilOPMR IIO.DlCOB CSeta!pOBOB ua 15,25,85,45 11 50 JlsB. JlaBH 

Jipa.Jt'flN8CD8 p8lt0ll8BJI;~ no Blidopy ctiopMH H pasKepOB 0'.rJ1;8llBBX U8H8H

'f0B ltOHO,:PYltl\BB, KOfOPH8 BB81'J)OBB na capdBHX cse,atponax. Tax, Ba cse,a

fPOH.8 :B'IJl-45 Ba 45 Jf8B Blllm.18HB B08KO:IBOCU OfltaBBHCB O! CltOCa !!8 BBl'-
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'fP8BBOI Cf0p0H8 IIPOCl!UBPOBamlOI qac,:z IIO.l!DCOB, a Tala8 Of JipHM8ll8BBJl 

CSJ:OJta BK.Ja1tS111el. BIIepBB8 JipOB8Jt8BO l&af81&a!INOCK08 UOJ1;8J:Hl)OBam!8 RBCJllt8B

HOI Ka!'Bll'l!BOll l\8ID1 CSetatpoBa na 8J:81tfpOJipOB01tfflll8'1 CSy:u:are. J'tt8T SIUIHCHKO

Cfl'I f"= /(8) B CTUll JlB,IJle'!CJl BazmDI Jip8BKYll!8CfBOK HOrO K8!0A&,IIOSBO

.mBlllDl HCC.!8Jl;OBaTI> KBP!HBY DO.IS npH pas.tHtIBBX Mal'mfflmX COC!OBBHJIX cn

D, BltDJIIWI ClL1I>H08 HaClill8mt8 IIOpJIJUt&2,2 !JI H Blilll18, 

Ala pacqe,a uar:iurruoro noJ:s CSetaTI)ona BnepBue B aamea c,:paue npe1t

.1oau 'llICJ18mml K8!0A, IIPHll8E8mml COBK8CfRO C B.~.Ba6emccl101. llaTOA 

llOSBOJIHJ[ npOB8PH'fI> JiplUIHJ[J,HOCfI, 0CS11tero l(OBCfPYRfHBBOrO pememta,a 'l8ltS8 

IlO.JY'l8RJm8 p;pyrmm M8TOA9Jlll pesy,1y,,:a,:u HCC.18Jl;OBaEHJI H yqe,:a BXWUDIUl 

pas;m,mux ~Ef0p0B, HCltUaJIIUIX IIOJl8, H Y,:Ollmt'fI> BOIIpOC O fO'IROCfH M8f0-

AOB, HCIIOJ:I,8J8KHX JipH Jip081tfnp0BaEDU!, BlNJICJIORBJ! JipOBOA}!llCI, RB aBJI 

BBCll-6118f0AOK C8fOK.Ha II8PBOY e,ane B xaqeCfB8 pacqe!ROI oCSJ!aC'fH BJISH

pa.11ac1, 1/4 qaC'f1, oceBoro ceqemtJl 8Jl8KfPOMarJDI'fa, a Ha Bfopo11 

paCSOttaJI cdJ:aCTl> B eij 0JtP8CfllOCH. Ilpl!ll8B8BRWI Ra BT0p0),( a,:ane 118.UIUI 

C8Tlta o pas11epou Jiq8ID 1,2 _;. cCSJC.laBJIHBa8f BHCOltYJ> fO'IBOCfI, pactteta 

( 1t,1JI n -,ly,ll!I8 0, 5%) • Pacqe,: JipOBOAHJICS!: Jl;.1Jl C.l[J1fa8B, JtOrAB Ho paBWLJOOI> 

o:soelQ' uaxcDanROIQ' auaqemm, a ,:aue 1A3 H 2/3 Of s,oro snatteB1UI,Pac

qe,:BJ1e snattemur n.,(i,) B ll8WlamlOI IIJIOCltOCfK c ,:oqnOO'fI,I) Jl;O 0,8% COBJJa

Aam' c ncnepm.teB:'fanmam JJ;anmDm. 

HecCSXOABJ,mll 8taIIOll smuaCI> JipOB8PJta pesyn,:afOB pacq8fa H llOA8,IB

p0BaHBS •noA JIY1DCOM •• Ilp8A.JOS8Ea H Jip!118H8Ha ll8TOA}!lta O'fPadO'rltR H8118H

!OB ltORC'fPYJtIU[B •noA II;rlltOll. JipH l&altCRIIUI,ROll Bm8BCHBBOCfB B8.JY'l8HIUI. 

!CC.181{.0BamtJI, JipOll8J1;8BBH8 no 8!01 M8!0AHJt8,II08BO.lll.DI, B qaCTHOC!H, on

P8A8D!I>, OIIf~UI,BYJ) cilOPMY ~B!pUI,J!OI qacH BOBAfDIBOro sasopa cepHIRlil 

CSeU.'fPOHOB 11 onasaucs Of npHKeneHIUI d.101ta B:Uaw;auell na aux CSe,:a,:po

HU, 'ffO saueuo ynpODtae'! JtOBC'fPJiauo/21. 

PaapaelOfaBa CHCfella Jl;OIIJCJtOB Ha Bar~OBJI8mt8 8~81t'fPOllat'mtTa CSe!a-
·' 

'fPOD X Ha YCfPOACfBa Jl;.IJl HSK8pem lla!'JDl!:e:oro IIO.!B. JlOIIYCU cCSOCBOBa-

D :e:eoCSXOAHKOO'fI,I) ccCS.n,~elDlJI aoqemtll II&Palle!POB IIO.J.11 B Jip8Jl;8JIU:, B8 
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oKasBBanqBJ: Sall8THOI'O B.lllmraff Ba 11B!8!ICHBBOCU, l'l8.Q"'i8BWI, C yqe:roM, . . .. , . '· 

.. B03MOlKHOc:r11 IlllOllSBOACTBa. B deTa!pOBe B5l4-25 nando.1ee :acTKHM AO-

, nyc:itou, odYCJlOB,18:e:mD( neod:X01UD,lOCUll coxpaueBHH aaAaBBOI'O 9ll8118JllUI 'lo 1 C < 0 S O ~ • 

SIBJUl8TCH JtOIIYClt Ba aEClla.ibBHll pasuep llOJlllCOB - 0,065 mr • 

rJiaBa W llOCBJli!tBBa l'ICCJI8AOBaBHJ!l{ llOJIOll8Bl'IH p8BllOB8CBOA opdHTB H 81'0 

BJraJllil:'111 118 llBT8BCllBBOCTb llSJIY1!8BM. HCCJI8Jt0BaB8 S8BHCllMOCTE, "to· 0'1' B8Jra

. '1Hllll B08m7JJIROI'O sasopa U8:Jcr llOJll)Cawl H SBBHCHMOCTo lill!!8BCHBBOCTB HSJIY-

qemtJ! OT. 'i0 B dGTSTPOBSX 15;25 H 50 ll'aB, 0np8Jt8.ll8Rll ltOJIB118C!B8llBJi8 CO~T

nomemm, EW odXO,ltm,IH8 WliI pery JlllPOBltll zo H mHl)OlCO BCllOJil,SY8Wat8 B IIBCTOS!l!t88 

BP8Wl lIPB BacorponEe B saaycxe deoraorpOBOB,B 11BC'l'BOCH,YC'1'8BOB.18BO,'ITO na_ 

-~ 

d8T8TpOB8 25 !!aB 11SM8B8BH8 pasuepa BOBAJ!l!BOI'O sasopa Ba 1 w CUOl!l88T z., .. f 

BB 15 ~( !BBB8A8BO YP~ll8Jm8, C llOHOO!oJ) ltO'fOPOI'O OIJp8Jt8JlSIO!CJI '1'01!BOC!b 

119U8pemttt ,'Z-0 .PaABYC 'to ,Kalt HS_BOCTBO,pacnOJ!Olit8B Ta!J1 I'Jt8 paBBOC'.ro B81IPH- . 

E8Bll0CT8tt, Bllx:p8BOI'O 8Jl'.8K'1'pll'l8CKOI'O ll0J18 /J£ 1HSU8p8miaSI BJt0.1T> pa~ca,mi

mD!aJioBa, TO'IBOCTE, BB1lllCJ18mtltL1£ B OCROBEOH DnBllC.H! 05? norpel!IIIOCTB l!SUepe-

mUl J' ,1) 1tl4all8TPOB 11SH8pHT8JloimX, Bli!l'l'ltOB :JJm H ,J)m-t• Hal~8RO, 'IJTO C J118TOll 

8'f01t IIOI'p81l!BOC'fll 

/J.E = K· Rm-, t1cl} - :D,,,,_, /JI? + cf,1) (2/?m-t +L1 R) (7) 

:l) ;n . ,;[) n>-1 

r,.eRm 11 R m-1 - COIJpOTJIIBJI8Rl'IH H9M0pft8JioROI cxeKH, LI JJ == :lJm - ;f)rn-t , 

.LI R = Rm - R l'n-/ .P81tOU8BAOBallllaa T()'t!BOCTE, onpe,t8Jl8Bl'la 1tl48U8'fpOB BHTKOB 

J'dJ-0,01 UM ll08BOJIH.1Ia 8B81D!T8JibHO llOBHCHTo !OtIBOCTb 119148p8Bll1t C:0 Ba ca.:.. 

putt:imx: deTaTponax B5Y-25 H B5ll-25 - c 5 JtO 1 ,5-2 w. 

llOCTBBJl8B l'I BCCJ18~0BaB BOIJpOC O KpJ!TlNllOC'fH HB'f8BCUBllOCTH ll8.JIY'l8-

EllUI Jt '70 lIPH p~.llNlmX KOBJ)m'ypaD;BSX U8lm0JIJ)Cll0I'O lIPOC!PaBC!Ba.YC'faROB

JIBBO,tITO &Ta KPH'fJNBOCTo aau8TBO llOBEl!l88TC.II IIPH OTKJIOE8lll1B ~PW H pas

WPOB ll8lUIOJIJlCBOI'O lIPOCTPaBCTBa OT Oll'fmlaJl!,BWC, !aic, Ha d8Ta!POB8 251laB 

0TKJ10R8Bl:'18 'Zo Ba 7,5 KU (4,2%) OT Oll'fm.lJ')ta IIPHBOW!T lIPH ~PHU, d.msnx 

lt Oll'fHMaJibmlll, 1t HSM8B8BD) llm!8BCHBBOCTH Ba 6-12%, a npll OTJilNBUlt OT on-

THMaRbHIDC - 6onee. qeM B'ABOe.TaKMM odpaaow, Blt>0p OIITIDla.JibBOI ctiopw wax-

8 

llO.Jil)CBOI'O npOCTPaBCfBa ll09BOJ!Jl8T. CRBSHTo KPWl!~BOCTb llllT8HCHBHOCTH Hs

Jll"l8BWI X 'l0 1 11'?0 od.1I8I''l88T Ra.ll8JtEY ll 8ltCII.lIYaTaqmJ deTarpo11a. 

J:,xa»a 11 DOCBB!ll8ll8 l'ICCJ8A0Bam!ml napaKBTpOB MaI'RHTHOI'O ll0.1.11 B BOS• 

ltJD[IIOM saaope deTaTpos:a s:a npoTmtelll'll'I Bcero IU!K.Jia yc:itopemta.Ilo nplili.ll'lO!t 

Ba deTaTpo11ax M8T01tl41t8 HSMepemnt napaKBTPB IIOJia HSM8p8llTca, xax npaBn

JIOjB ~KCl'lpOBammlt KOM8llT IU!KJia ycxopemu1. B p89J.llbTaT8 Bwmli8 cf:JH31!'I8-

Cltll8 npoueccu, CBH98Bllll8 C ll9M8ll8lll:'18K CTPYKTYPB llOJIH BO BP8K8BH,MOI'YT 

OCTau,ca Bll8 IIO.IJI speBHJI. Il08'fO}Q' ll9M8P8Bl'lll napaueirpoB IIOJIJ! lIPOB8Jt8BB 

11ai.m 11a npoTJlJBlllm Boero IU!RJia yoxopeBW1,np1New 1t,IIH nsuepemttt B nat1a.11e 

IU!RJia npml8B8BB nepMaU08Bll8 A8T'IHEII, B KOBU8 IU!lt.Jla - J1H1tYEIU!Omm! Me

TOA O HOIIOJI&90BBBH8M 8JI8XTPOBBOI'O imrerpaoropa,3Ta M8TOJtHEa npoeneBa 

·_ BB de!a!pOBBX 25 H 50 idBB.Ilpoana.m1al'lpOBaml M8TOltB Hawepel!HI H OIIP8A8JI8-

Ba qyBCTBHT8JlbBOCTo H TOtIBOOTb H8M8peBHtt.IlplDl8B8Bllli8 M8T01tB llOSBOJIHJlll 

HSK8Pl1Tb napaKa~pB IIOJIR deTaTpOBa C BHCOXOA TO'IBOCTbD 1-2,5%, Hccie~o

Baml8 napaMeorpoB IIOJIH Ba np0:t:Jl_llt8Bl'IH BC8I'O IU!KJia ycxopeBM H8odXOARMO 

xax 1t,JIS anaJIHaa padoTB deoraTpona H D;B.181 np081tHPOBaBHH, TaK Ill W1S1 

paspadou111 B acCJie1toiiamu1 ueTo~oB xoppeXItHH nou. B cBaaH c BHM B pa

doTe noEasaBa D;8JI8COodpaaBOC'fE, l'l9W8B8BHH H ~OIIOJIB8HHJl npHBJl'?OI Ba deora

TPOB8 KBTOAJIKll Mal'Rl'ITBWC HSM8p8BHI. 

Bonmoe BBl'IKllllll8 Y~8JI8BO l'ISM8P8Bl'lml n B BB'la.18 IU!EJI8 ycxop8Bl:'1Jl. 

HsMepeBM npoBe~eBB xax AO, 'fa:it z nocJie MOuema HRSeltitHH t< .Hsuepemm 

B uouem11 BpeweBH t L tt odyc.10BJI8BB Tau, 'ITO npz ua.11mc t paocMaTPHBaewe 

l'ICRaseBHJI IIOJIJl npOJtBJIJlmOJl peatie H JI8I'tI8 od11apyUBaDTCa. Ha cepl'llllOK 

deTa'fpOll8 B51l-25,AU Jt0'1'0p0I'O 0. •28,4 MKC8R,B8118p8BHJI npOB8'P.8Rll npl'I 

anatieHWIX t ,paB:awc 6,0; 12,1; 24,2; 39,2 MEcex.Ha deTaTPOBe 50 llaB, 

1t,lill ltOTOPOI'O ,¢;•15,7 mcex,- lIPB 11,1; 15,7; 20,8 KEC8E.Ilowmro H9M8pe ... 

BBi tum.lll'l'Y~OI :t,;_ H /llasOBOit it, B80JtK0pOWfOCT81 nou,B 0'1'.Jll1Dl8 O'f npH

Wl'l'OI Ba deTa'fpOB8 K8'fO,AHEJl,IIPOB8Jt8BO ,aae HSK8P8Wl8 Cl')Ol.aPBOI B80A• 

BOPOAJIOC'fll ½; .Ilpll 8TOM 8!181lll'f8.lbBO C0KpaDta8TCH Od'I>8K rapwOmN801tOI'O 

uansa H od.18I'tJIU)'!CJl H3W0p8BHJI B paSBU8 MOM8ll'fB IU!EJia ycxopeBUH.IlO.lll3-
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: ~-.. ... . 

JUl8TCSI BOS!.lOlmOC'?:& cpaBR8RWI ~ H 88 COC'?aBJIBDDtBX,H9M8p~BBWC pasBmm 

W8TOAalCB, B pasHWC 8AHRH~ 1!8Map8mti. ,nu TaKOI'O cpaBHBRWI BBB8Jt8BII 

pactiaTRII8 cIJopMJ'.m. Tax, Will CJIYt1a1t,1tor1ta ~ nao6XOAIDiO BUpasHu, B a/cu, 

a t:i, 1!8MOP8Ra B MllR I! .r: - B IIPOW)~ax, cl>OPMYJla m.L88T BRA: 

r,,_/, 1 V-[MHH] I I. .,._[o/.,j H.• ._µ£M•IH]) (8) 
·..,._ L c.... _ 6 ,p . n< ..,_ 4 a · ,_ . (/ _ 4 t · 
dz - ~ --- , 

{;i, 100£%] ti . · 

I'A8 H, - BaIIp.11%8llROCU IIOJ!Ji B 110),(8!:1! l!BX8K!.O!il B a/c~. HCCJ18A0Bami aa

KOROM8PROCH H3M8R8HHJI paallapOB pa60t181l 06.:a:acu Jm IIPO!.D8mlll BC8I'O LUDt• 

Jla YCKOpe:ima.Yc!aHOBJIORO,tI!O paauapB BlIY!P8Im81l H napymoa OTHOCB'?8.!l'>RO ·: 

i 0 tiaCTB pa60TJ8! o6JlaC'?B 1!9~8Wlll'?CJI BO Bp8M8BH H8Cm.ol8'fl)IINRO. 0co68HRO 

6onmas B8CIDD48!Pl!tIBOC'?& na6JIDAa8!CJI B HOMOJIT HH~eKUHH,11'10 CIIOCo6CTBY8T 

YB8JIBTJ8!DD> llOTep& JCK0pJl8WX 8.18lit'lp0BOB. Ilpoana.nszpoBa!IO BJll!JIBl!8 lq)ae

BBX a<i,t,8KTOB na paswep pa6oqea_o6.1aC!a CJia60'J)oxycspYJm1RX 1cxopm8.1ea. 

Ha OCHOB8 C'?ll'?BC'?IN8CKOI'O ana.nHaa IIOC!pOeRa saBBCm.lOC!&, ODP8A8.1JIDll!Ul 

cnas& paaw8pa pa6oqaa, o6J1ac'?B ycxop11,e.1ea c HX &HOpr11a1l, oor.iacno xOTo

poa pa6oqaa o6.1aci& saua-rBo cmt:ae,ca, o poc,cm aBaprHH. o~oa .Bs JlplAl!lH 

8'?0I'O JIBJISl8'?CJI BJIHSB118 xpaeBBX ~K'?OB. HCCJI8AOBWIO BJUl1llDW PllAHU&BOll 

«iaaonoa H80AROPO~ocu1 n TOKOB B ueuBC'?OBOI usouQ.Bu warBe_oupono;ita. na..

paswep pa60TJ8l1 o6.JaC'?ll B Ha 1, B KOll8:BT llllllt81UijtB.Y1tasam1 llapB dopb6B C 

8'?DB H8:S.1a!8Jl&m!MH ltB.IOJOOOOI, )l.lJI HUDCTPaIUUI A8l1C!BIIJ! ~alt'?0pOB 1 BCKa-

1taullll napaueipu nou, _H ODP8A8.18RWI BOSMOE!lOCTii_ !ilX xopp8KIOUJ paCCJ,(OT

P8BH p8BJJl&'?ll'?B JmC'?pOllD I! sanycxa daTatpoaa Ra 50 .llaB B KI'1,IIPOB8A8H~ 

Hill B COOTB8'fCTBl!IH C OCBOBBmlH IIOJIOE8mamlH AJlOCOP'.ra.IUtB.ll0.11'18Hll BBOOltlUI . 

ml!8HCHBBOC'f:& ll8JIY'l8Bl!Sl • 800 P/wm/✓4~B/. llOc.18,l!;OBamta HarBHKOI'O II;; .· 
.m na nou ~8TaTpon:8 p;a.m PAA opm'na.n,:imx p8sJ.1HaToi/9, 131, ~8~ xo

'!opUX: OJl8Af8'? _ooodo O!K8'?ft& BBltBJ18HB8 BOBHODOC!B xoppe~B ~ C no-. 
. ' ., ' ' . .. ·,. 

MO~D C'?aJibBHX A8TaJI88, JCTBROB~8mmx: B ll0J[8 paccemma. 

riana l IIOCBJmi8Ha BCOJIO,l!;OBamD> MO!Op;on KOPP8!It1UI Kal'HB!HOro nou 

detaTpOJm.PaspadOTaRH 9@8K'!BBH!i8 K8'?0~ KoppeXqllH,KOT0pJl8 npaenec#: 

DPIDl8B81W B deTaTpo:aax Z lIOSBOJll!Jlll lIOBBOftb llX l!IBT8HCDHOC!b Z8.Q'118-. 
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mm/5/.Bomoe BBBllaml8 J,11;8.18HO KOPP8ltIO!ll ~!JAR08 B~OAROPOAB:OCTB. 

/ 6,121,xoi~aa B CZ,IJ PAAa DPHtJHH,MaJIO HC~~A~Ban~,-HeCMOTpJI Ba TO, tr.ro 
' ' 

, 'n deiraipoll8 ABYXJIP81m01l ltOBC'fPY~H ona AOC!HI'aa-r SHaTJHTe.l&BOll B8.DI'lll-

mi,KaK DPBBH.IO,D88! B8C1DOl8'!Pll'm!il1 xapaitTap OTBOCB'?8.l&HO OCH OpAJ!Ra! 

z oHBza_er UT8HCHBHOC'l!r, ZS.1Yt18BHll. B _pasJ10:seHBR ><:x 1 BCJI8p;CTBB8 pJtAa 

'?8XBOJIOI'Hll8CKHX IIJ;)HtJHH,BM88!CJI SBaTJIIT~nBaa CllBJ'CBM COC'?llB.ISDJltM I rap

MOJ~HlU!, 0IIP8A8Jl8Ha aanBCBllOC'?D ~ O!, B8Jll!l1DUm BBl)aBHHBaD!l8I'O nepexooa 

~armaoa CllCT8llH, cosp;aaaaworo C It9J[l,D XOMII8HCa1UU:l_ I rapMOHBKR.Ilep8KOC 

0CYDt8C!BJIJl8'?Cff HSM8H8HH8M BOSro']IUmlC sasopoB lil81tAf K0.10HRallB na ODP8A8-
' , • • ' , I • 

.!8BB,yl) B8Jlll'IHRY $. • BHB8A8Ba cIJopwy.1a AJS: ODP8A8J18BHff llBKCIDl!U&ROro li9-

K8B8RWI rum.ntTYAJW8 B80~0POAROC'?ll ~~,,,..na aSIDlYT~ 90 B 210° x)_ 

,1 t,' = r· f + 2 ('lHQP '&~. Rwr .... .__°". _ H_!:'/Koll ] .Z ·1::o $ /()0 % (9) 

-: a mu.)< , la R Mo, , flo · h0(o•) ( 7:H/IP' h<;,,) 

I'A8 iH,>P - napy:s::im:l,l pa,JPIYO IIO.IJlCa~ boK - D!HpBBa •orum•, !,o{o-J - paawep 

BOSJlY'IIIROro saaopa 118:EAY IIOJillCaw! Ra <-o Ba a&IWY'!8 0 HJIB 180~, RMo H 

~"'1,,. •• - llaI'Hellll8 COJJpO'!IIBJ18BJ!JI BOSjlUllllmX sasopoB M8XJQ' IIO.mcium H wa:a:

p;f KO.IOBHllllB, I(, B H,.,1,, •• - BaupU8BHOCTB IIOJISI B 8HX aasopax. ~opwy,ia (9) 
< 0 ', C •• -; 

nme1tena na ocHOne yqEna r8owetpJAeoJtBX paumpon,warBl!'rma: coupOTBB.118-

mtl1 Iii KaIIPD8EliOC'?81 IIOJIJI B BOS_AJ'll!HIIX aasopax H JOl8f <tm. ~amu BBA9: 

v, = (I 1-K) ,1 IJ a. tn<t)( 

I 
,1 ¥';,_ m<a. , ('10) 

I''/1,8 xoa@~em z fzHIIF' 1-bol() 
K == 

R,.,,•,.;,;,..~, H,:,./M/1 

~,; RJWo · ll0 

(11) 

OIIP8A8.U8!' BJIBJllm8 H8M8H8HIIJI sasopoB ll8EAJ KOJIOBlWOI, a llBOD!ell 

. ,. ,..,-. ' = 2 Z0 5 . /OO % (12) 
'-' llo..malf /, (' .P ) 

0 

. 0(o•) "£Hl'IP + 0 OK 

oupep;elle! B.tl!Jllm8 RsMen:eBHJI aasopa wew IIO.ll>CaKH apB IIepexoce.Bee-

;tte~ ib<>P~.111 IIOSBO.IJlD! saptm88 paOCTJll!a!'lt 'fl)8dY8KYJ) B8.1JAJIBJ' BSM8H8-

BU BOS,uJIBBX sasopon, 11'?0 CJ'lll80!'B8BJIO o6.1erueT CElll:8HB8 ium:DfYAHOI 

X) 0!0118'? 88JDQ''!aJl&miX Jr.10:B npOBSBOAB"?OJl co C'1'0pOH!i o6.Q'11aeworo 
· od~K'!a B mmpaB.temm BPBlll8DJI JCKOPJ18:amx a.1enpoaon. 
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B80AJIOP_OAJIOCH. !&X,IIOjtC1lllfaB01 'ftO 1'IS 1topp8K1U(II 138.nABm:I Ll-X;" m«x, PU

ROI 1%, ueodXO.JtID'O OCY]ll8C!Blff!, II8P81t00 KaI'.BllTHOI CHC!8MH d8HTPOD Bil 

50 .llaB !BIIa B-50/50 Bil 0,88 IOI, d8H!po:a:a 25 lla:s tllIIa B5K-25 :a:a 0,52MM 

z CSeurpo:a:a BB 15 lla:s HIIa B-15/4,5 Ha 0,89 MM. Teopenucne itamm:e 

xop01110 COBIIBitaIJ'.r C 91tCII8pmt8H'?U:&.mDm. llplDl8POll !BKOI KOpp8ltIUlJI t:x CXS

DT 88 BaQ!POIJCa D CS8HTPOH8 15 llaB,r,;e .Y,;. COOTBB.IJU& 4,4S,uo BBa1Dl

!8.lbBO IIp8Btmla8T YC!&HOB.18Bmi8 itOIJ;JCD, a Bn8HCHBHOC!b BB.IJll8HllS Boero 

55% Of HOllHHa.lbHOlt. llpOB81(8Jm&Jt 1topp8Kq1U IIOBBODU DOBBCH:& BB!8HCBB

HOC!b 1(0 IIp08K!HOro BHaqemu H BB8C!B deT&!pOH B 8XClIX3BT&IUIJ). 

]{;la xoppeK~H ll rap!iOHHKH Iq)BBOI t;,, BBSB&HHOI H8CJD018fPHU00f!,J) 

11armtTHOI CHC!8KB, BllllH HCIIpodOBaB PAA caoco<So:s. Hu;ry,mme p89JD!a!ll 

l(B8! DpHll8H8mt8 C!YII8JN&!OI ~PIIK ceqeHHa llat'Hll'lODpOBOitB C HedODl!IJD[ 

KOD"l8C!B0ll C!YII8R81C B co11eiamm O TU HaSBBa8IISIUI •llat'mr:Bmm IIIJ'Il!IKH 

CTtma",BII8PBB8 npHM8H8HHbWH Ha d8Ta!POH8. lllyll!li YC!&HaB~av.rcs O Ha-

pymol CfOPO:e:B KO.IOHH B !8X SOHax,rxe IIJ[O!KOC'?b llat'HH'l!HOI'O IIO!0Ka Bml

do.n,maa. Hx IIpBll8H8llll8 BHp&BBHBB8! PBCIIp8jt8.18mt8 D.IO!H0C!H II0f0Ka DO 

cnemm lllll'mr:onpo»oita.Hcc.1e,to:a~e C!YII8B11aToro ceqemut noxasmaeT,1!!0 

B dauTpoHe JtBY::upeeol xoHCfPY~H Elllldo.1ee p~omui,Ho IIPllll8BJt?:& ce-

11em1a O He60Jibll!HIA KOD"l8CHOII C!YII8H8K. BBero,emma Ha cepHIHBX de,a

,:po:a:ax B5},l-25 B B5Jl-25 !P8XC!JII8JNUaJI ~PllB C81l8RHJI IIOSBO.IUB OBBBH!:& 

allllll'?YABYJ> B80JtROpOAJIOCTb C 2,5-8 1(0 1-1,5%, ~SOBJ]) H80l(ll0p0l(ROCH B 

2-2,5 pasa H IIOBHCH!:& HB'l8HOHBBOCH Hs.1yqeDJ1 Ba 20-SOS. 

Paapaeso,as BOIIpOC O JCoppeltIUDI OBBj'CllliX COC!&B.IJDllltll.X rapllOHHX pas

.lO:s8HWI {tlaso:soa BeOl(ROpOAJIOOH B PAA ~ypr,e, pery.lllpo:sxa xo,opm Ha de

,a,poBe JtBYX8P8llHOI KOHC'fPYEitHH npannecxu O!CYfCTBOBUa. B Kaqe()!B8 

Ol(ll0r0 HS ll8'?0l(OB Dp81(.lat'&8!CS IIpOHSBOitJ:!b IIOBOpO! DOJIDCOB, 

tJTO IIOBB~.!s:8'? 8JtClI8PlDl8ll!U:&HO IIO,todpa!:& HallYlll]IYJ) ~OBYJ) C!JJ'X!YPJ' 

IIou.Ha deta,poae 25 :llaB HIIa B-4 IIOBOPO! IIOBBOD.I CBJISH'?:& CHBJ'CHYJ) co

C!BBUJllllYJ) C O, 75 "/J.O O 145 IDlB H IIOBUC:IIH i!m8HCllBBOC!:& BSx:yq8HWI BB 2~ 

IlpOB8"/J.8H paCtie'? "/I.8ICTBU qenel, xoppen:a:pnmua: {tlasOBJl) B80l(ROPO;ILHOC!:&, 
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yC'laao:siemmx B BOBJtYJIIBBX aasopax uesl(Y uo.mcrum u ap11rum 11 -raue no

SBOUJ:llltllX BOS"/I.8!lC!BOB2'?:& ~ c11:eycB11e comaB.1mJ1Uie.au JOTimo:sia, Ol(ll&KO, 

CBJISSBB C J'B8.ln8mt8U BOS,aillBHlC sasopo:a, ,r.ro IIpl!BOAH! IC IIOBliIIIEIBl!l) Tpe

dyauoa mwarmNHB8J>lll81 CH.Ill 11 K "/I.OII0.1BH!Ell'.bBO)Q' Harpe:sy 8.18KTpOUat'BlI!a. 

PaspadOT!lllB axeua 83H8Jll8HHll Wll'HH?HOI ~8Dll cse,a,:po:a:a, IIO KO!opoll BOS~ 

HOmiO IIpOBOAHT:& IIp8Jt]3apBT8.llbHOEI OIIp8l(Eli8HH8 MWI!Wa.Jl:&HBX au:II8pBHTKOB 

xoppeHzp~ od~~rox. &lo nos:soueT OBSC!K "/1.0 imlIHl,Qlla Heodxo.JtHMOO 

YB8l'.IN8BB8 B03l(YllllmX saaopo:s H YCII8llllIO HCII0l'.:&SOB8Tb l(amml K8'?0it KOP- .· 

pe~B. llepCII8ltTHBBm4 IIJ1!8K CBHZ8BW1 ~ JD3.U8!CJI Taltllt8 IIp81(.IOZ8HB08 

IIpm.!OH8BH8 Blip8BmlB8.DllHX IIODlCOB,YC!aBSBJ!HBaeMWC llEl:IQtY Jq)MSMH H llOJIJ:)0-

Bmm HSKOBO-cmmtSJm. lloJlJJCa cocSpaim :es CTB.I:&BIIX tuaCTl!B, pacno.1araem 

uapa.uo.n,no B8P!Klt8.IDHOI IIl'.OCKOCTll, npoxo~el qepes 8SHUYTB OH 1so0 • 

IlpOB8jt8H amuns IIplW8HSl8WllC K8f0"/J.OB KOPP8KIUIH KO~~elI!a n B 

uouee mmeKIUm 11 npe~ozaH opHI'HHaJI:&HHI UEl'?O"/J. xoppe:io:tmt n :s pattoae 

HB111Jr.Tope/f /. KoppeJtI:tU oc;mecnue,:ca: c nouolllf,1> pawm, no ~pue dJIHs

xol K npmroyro.11,:aol, pacno.1araeKO!l Ha PBAIIYCBX1 IIp8Blilll8lll!IHX 'lo • Ala 

OIIp8"/J.8Jl8HllS pacnpexe.1emur HaIIpSSSHBOC!H IIO.m, C08l(BBB8UOI'O PaMKOll Hp 

B cp8JtB81 reOU8!PIN8CJt08 D.IOCKOC!H BOSl(ill!HOl'O sasopa Ha oxpymocut ee 

"cpe,JtHero" p!WfYca, mmexeua i1Jopuy.ia 

HP = - t1.1r 7 w . [ £/', JT ( x ~ ~ ) - th !!_ ( x -{ ) l 
1,z.,. . h1-p hZp . 

(13) 

l'"/1.8 W- - 11HC.10 BH'HOB OJtROtl ll3 Jtl31X cex~a pamtH, paOIIOJIOJC8BimX Ha B8PX• 

Bel II mIDOI CTOpOHax ycxopHT8JibHOI lt1Ul8PH, J - !OK B BHHax, jl - pac

C!OJDmEI ·MEIW KpllttmntH BHHIWB, l,l-p - B09"/I.)'llllm1t sasop Ba OlC!)YUOCR"cpep., 

Haro• pawca pawm. Matox cnococScnyer IIOBll!llemm wrrancBBBOCTB us.iyqa

BWI. Tax, of IIOBBOUJI no:sucHT& maacHBHOOTb usx:yqemur cSeTafPOHa Ha 

50 !laB '?HJia B .. 50/50 Ha 2C,S. 

BtiB0,llli 

1 • IiCCJ!8"/I.OB&Ba BaBHCHMOCT!, HB!EIBCHBBOC!lt H3JIJq8HWI de,a,poaa 0'? 

IIaplUl8'fPOB aro Kal'BHTHOl'O JIO.IJI H OIIp8"/J.8Jl8HO BDJUIK8 PB3D"IBDX ii>iutf0p0B 

Ba C'fPYKfYPJ' DO.IJl 11 :a:a mrre:a:CHBHOCTo HB.Q118mla. 
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2. Ha OCHOB8 IIPOB8A8mIDrO -reope,neo:xoro aHUKSa HSM8R8HWt C!PYX

TYPB DO.IS Ba npoTsa:amm IODt.ta yo1topanu paspadcmm KeTOA a:a:unnaoxoro 

HCO.ll8AOBaIDUl uapaK8TPOB llO.IJl ll.YT8M BB8A8HBS B n,aBB8Blla SaBBOlil),[OOTB aa

paM8Tp0B OT BP8M8HH. Paspa60'la:a:a M8TOp,Hlta paC'laTa napaM:8TPOB DO.IS Ba 

1Ip0TSX8IIHB Dearo Iij!lt.la ycxopa:ims. llpOB8A8H pacqeT ~o d8TaTPOBa Ba 25JlaB. 

BB IIPOTJIJ:8HIB Boero IUUUa JCltOP8Blla C IIPBM8H8Bl8K 3BM. 0IIP8A8.18HO B.ms

BH8 BSM8R8BJIJ[ C'l'PYKTYPB M!ll'BHTHOro IIO.IJl: 1 IIPHB01tR1118rO It ommemm ~0 B 

aaqa.1a IU!KJ1a YOKOp9IDIS, Ha npo~eoo sax»aTa 8.18KTPOBOB B YCltOP8HB8. 

s. lloxasa:a:o, qTO B H3B8C!BHX 1Ip8A8Jiax BOSMOmo AOllYCfllU, B&CJilll8HB8 

CTa.tK B ~8RTPaJ16BOtt qacTB 8.18KTPOM!ll'Im'l'a 08TaTpona B lipH 8TOM nactpOHTb 

DOJ18 taK, -cnodu Bs6ezaTo CHIDK8IDUI HllT8RCHBBOC'l'll. 8TO ll03BOJ!JleT,H&IIPHM8~ 

Ha deTaTpOH8 25 MaB DOBUCH'l'b Ra 18% 8R8PMW HsJiyqeHHs npa TOM ll:8 B8C8 

8JI8KTPOMaI'Bll'l'a HD lipll ooxpaR8HHH TOlt J:8 8Hepraa CHHSHTb Ba 21% B80 H 

YJIYm11Tb TeXJmK0-8KOROMHqecKH8 llOKasaTe.lH YCTaHOBKH. 

4. noxasana R8odXOAH)lOCU HSM8p8JD1JI napaK8'fpOB llOJIII Ra npoTsxemm 

Boero IU!KJia ycxopeHHS H ~e.1ecoodpasBOC'1'6 HSM8R8mut H AODOJIR~HHII llpHHS

TOtt Ra 68T8TpOB8 M8'l'Op,HltH H8M8p8Hl!lt. IlpOB8A8Hli HSM8p8Hl!Ji Ha llpOTsmem 

Boero IU!KJia ycxopeHWt na cepwtROM 6eTa'l'pone Ba 25 :LlaB H na 6eTaTpone 

50 Man. HccJI8A0BaB:li TeopeUA8CKH BaJa!li8 BOllpOCS O BJDiromH Jq)88BliX a{f)

~KTOB Ra pasuep padoqea od.1aC'l'H Ha CJia6cxlio1tycapYJ:llllHX YCKOPHT8.IIBX pas

HUX 8Reprrut H O saKOBOU8PBOCTSIX ll8ll8R8HRS pasuepOB padoqea od.1acTH 6e

TaTpOHa na npoTJD:emm LtB1t.1a ycxopeHH11. noxasan necmoteTplABUtt xapaxTep 

8TOro HSM8B8HRS. 

5. llpOB8A8H anaJIHS M8TOAOB BSMepemi:a napru.ieTpOD llOJUt de'l'aTpona. 

~anu npaKTH1!8CKH8 P8KOM8BA&I\RH no M8TOAHJC8 B T8xmut8 BBMepemia, xacaJ>

IItlieCs IIOBliJil8mIII 'l'OqBOCTB HBMepeBHlt 'lo, cpaBB8Bl!Jl B80Wi0POJUIOC!88 DOU, 

·Bswepemmx pasHHMH M8'l'OA~, pacnoJio:s:emut sanycxamtero AaTqHxa H p;p. 

6. HCC.18AOBana 88BHCBMOC'l'b 'Zo 0'l pasKepa BOSAJ1l!ROro sasopa B 6eTa

TpOBaX pasma: Tl!IIOB H BHeprHa, a Ta:ue SaBHCBMOCT& Hm8B:Cl!BHOCTl1 HSJIY-
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qelllffl O'f 'lo • Bnepmm UOCTBB.1r8B BOllpOC O Jq)BTINB:OCTH lIRTeHCHBHOCTH K 

Z
0 

.apH pasJIJ!TmliX KO~III'YP&IU!HX BOS~Oro sasopa BO R806XO)UWOCTH 88 

BCC.1r8AOBamut,BDSop OD'fm&MbROI ~op:LW BOSAYJIIBOro sasopa DOBBOXK8'f CBH

SBT& STY Jq)ll'flNHOCTb,q'fO odJierqaeT na.iraWtY H BKCILllY&TBIO!D 6eTaTpOBa. 

7. O.ap8A8Jr8HO BJmffBH8 pas.lJNBBX ~aK'fopOB BS CTPYlt'fYPY DO.IS D.YT8M 

llOA8JrHPOBamIII ),(emlOJIJlCHOrO .apoctpa:e:CTBa. BaepBU8 npOBOAORO Ma'f8M8'l'Hqe

CK08 uo~enpona:e:ne RBCBllt8BROlt uarimtnoa qenB 6eTBTPOHa HS 8J!8K'fpOnpo

BOWJllt88 dyuare, DOSBODBmee Y"180'fb 88BHC1WOCT&J'""/{BJ B cu.ira; npoBe

,te:e:o MOA8.il!POB8BH8 B 8.1r0KTPODTIA8CK08 Brume, KO'fOpoe DOBBO.IHJIO onpe

A8.IBT& BJIBSml8 o6MOTOtt HS C'l'PYKTYPY DOJU[ B npOB8CTB HBU8p8BHK BBYTPH 

soim, rAO J-1- 0 ; BBSCB8ml A0~0.mliTOJJbBll8 BOBMOEHOCTII UOA8.liq)OB8BM :e:a 

"IL!OCKHX11 4JBBR8CKHX UOA8JUDC DPH HCDO.lbSOBamIH cpeABJlX ctaTHC'1'~8ClWX 

. AamlllX, no~emmx Ha A88CTB~ YC'faBOBK8X. 

8. IlpOB8Jt8H pscqe'f MaI'BB!HOro no.111 deT BTPOBS qBCJI8JllDDI U8TOAOU :e:a 

9mtB3CU-6.PscqeT DOSBOD.1 C BliCOXO! Toq:e:OCTI,]) llpOB8pHT6 ODTm.fllJl!,HOCT& 

xontmrn>aium U8ll!IIOD:>CHOrO .apoCTpaEl:CTBa,a 'f&Kll:8 npaBH.1rbHOC'1'b yqeTa BJrlUl) 

muI pas.nmmx (J)aKTopOB BS O'fPYK'fn>Y DO.IJl.060CHOBa:e:a :e:eo6XOWW:OC!E, npH

uenemm uo.ireaoro lleTOAa ll,111. pacqe'fa DOJIII 6eTaTpoaa. 

9. Ilp8A,IOZ8B B npim8B8R ~ mKSopa OII'J!BMaJibH08 lilOPMB U&rllHTHOI Cl'!• 

C'f8ml D 11,J!SI npoBepitB pesyJ!IJTa!OB pacqeTa H 110A8DPOB8BWI Ll8TOA Otpa60T• 

KB BJ!8U8ll?OB KOHCTPY~ "DOA ny,n:ou• npn WlKClWUbllOI HB'f8HCJIBHOC'fB 

HD.Q'118DS,0JUID( HB pesJJ!bT&TOB HCll0.1rb80BaRW! B'fDrO M8T0Jt& .RB.IJl8TCS OD

P8A8.18BH8 ODTmla.l&HOI tt,opMB qempa.ir&HOI qaCTH BOSAYJIIHOrO sasopa,nosno

.1lllm?88. OTJtll.88'fbOK O'f J1Plm8H8HHII d.iroKa Bl.!~81 JI8 oepdnmt d8T8TPOH8X. 

10. PaspadO:raBD ~ltHBBliW B npH81U8lW8 A,111 .apOBSBOACTBB M8TOAJ! 

JtoppeEU,HB X8palt'f8pHCTD Mar~HDrO UOU1ll03BOUDl!lll8 DOBBCB'fE, l!m'8HOHD

BOCT& za.11111emm: llP8ABBPBT8.irI,B81l nacTpOlita pSBBOB8CHOI opdBTH B BOJIOl.'9• 

Jmo,paCC1DIT8BB08 IIO paspadOTamtOI M.8TOW!K8i UOTOA KOppelC[ijlll XO~

ema n B :u:oKem mmeKqBH B paaone mme:nopa; pas,mqmm MeTOA!i xoppex

mm H80JUIOPOAROCT81 nou,npeAjCJ&a'fPHB8Jlllt1!18 IIPBM8B:8m10 Blij)aBBIUJB,Dql!X II>-
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DlCOB,.MaI'BIITBliX m:ymOB Cflillta•,noBOpO!a no.DX:0B,nepe1oca KarBl!HOI cuc-:

!8KB Ha sapanee paCC11ft8Bl!YI> no BHB8A8BRID( COO!HOmemuni B8.:oNJlllJ' B Jl,p. 

B:tme~es:a BaBBCHIIOCU, lllmJlll!YltBOI H801Ui0p0AJIOCH O! PaBK8pOB K napaw8!J)(J3 

BOSAJJIIHHX aaaopo»,'IITO ocS.t8I'1ia8! ee J(OppeJaUD). PaspadCTIUI BOIIpOC O xop

P8ltltU CJIBYCBHX COCfaB.llJDllllBX rapKOmut pas.10:selDIJI lCpBBOI iba&OBOI H801GIO

poAJIOCTX, p8l'Y.DpOBKa xo,opm: B d&Tafl)OHI DpU:TJAec:a O!CY!CHOBa.ta. 

11. PaspadO!SR& CBC!8He. AOlIYCJtOB Ha XB1'CTO:B.18HH8 8.18KTPOKarlDIH de
TaTpoua Bua YCTPOIC'!B& ~ HBK8P8BBI ero KaI'Bl!HOl'O nou • 

12. PeBYJil>Ta'rH DpOBe~emmx BCCJI8AOBSDI Dp&lt!JA8CltB IIpHK8H8HH Ha 

PIIA8 de-ra,pommx JC!aHOBOK, YCII8111BO HCIIJIJ&TllpY8lillX B H&C!OJ!11!88 BPeMS, 

Ba xcnopm no.1111eua BHCOJUUI Hm8HCBBHOC!l> J18,1J118JllUI. Opaw, UOC.li8ABJIX 

uomo ococSo O'fK8Tm'l> 60,a,pou Ha 50 Ma:s B KH8BCKOK l'OCy~apCTB8BBOK YHH

B8PCBT8T8, 88Il3]1!8:emm B KOPO!Kd cpox, B 68TaTPOB Ha 25 M9B B BearpBB. 

8BatraT8.lll>HBJI 11acT1> p8BYJ!l>T8TOB llCC.18~0Bamul, gmsnecxoro Iii Kaf8Ka

TIN8CXO~O U0~8.llJIPOBWDfJI, BmIOmemmx B 1tBCC9PT8IUDI, BCDO.ll>BODIU[a fau8 

DpH JJp08KTJIPOBSRHH cepdBllX 68TEl!POBOB una B.5ll-25, B5ll-25 • B1ll-45. 

.Lla!epH8.llH ~CCOpTaIUW ~0.10:SSIIH RB Yil l!eDJBOBCXOA XOSX,8p6lllUUJ no 

B.18XTP0Jmmt YOXOPHr8JI&( (Toucx, 1968), BcaCOll3ROK COBeJllam!J!I IIO JilCDO.U,

BOBamm YCXOPHT8.18I B H8P01GIOM XOBdCTB8 Hue~ (.!oBHHI'paA, 1971), 

sace~amm Hay11Horo co:se:ra no -reopaTJA8CJODI K a.1eX!pO:,RsJNeclCJilll npocS.10-

WU( BJ181tTpoanepreH1tlil AH GOOP (l!oc1tna., 1970), '1 l!e:s~Hapo1,tlloK cmmosu

JllO DO de:ra:rponaw B PJ}llmHH (Byxa.pecT, 1971 ) , BCOCOD:IHOI llaY'llllOI JCOJ!oa 

ib9pemum -Paspa60!Ka H npaJCTlNOCKOO JJpl!U8R8Bll8 9.IOK!POBmD: ycxopne.101• 

(Toucx, 1972) :e onyd.llllOBaml B padOHX: 

1. M.P .A.18XC8RJIPOBCXH!. lt paC'lleU M8:Il0.!])CHOI'O DpOCfPaRCTBQ 8.18K'fPOK9.I'

JmTa 60-ra-rpos:a. ATOJmaJ! aneprWI, ~. BHIJ.5, 404-, 1972. 

2. B.B.ren.nepKH, .M.P.A.lexc8!W)OBCJtd, A.C.Ba.taOB, J[.A.~yxc. B.mrume 

~p:a.m ~8B!P8.lbROi ,iac:rz BOBAJDllIOro sasopa na Hm8HCBBBOC!l> HB,1J'118-

RWI B 6eia:rpos:e 25 Ms:s.S.1eupomm:e YCXOPllT8.llB,A!OJmBAaT,46-50,1970. 

s. B.B.reJibnepHH, K.P.A.18JtC8lijij)OBCDI, .I.A.~YJCC. Onp8A8.18BJil8 OII!mfa.tl>-
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aoro p81tHJC& PaBBOB8CllOI opdxt:a: 6etupoaa C ~8.l[bl) IIO.Jyll8RJUl MaltCB

MSnROI Hm8HCHBBOCT!i! H8,1f118BJISI, llTS, i, 215-216, .1968. 

4. Y.P.A.teXCIUW)OBCJtd, B.B.rennepim, D.B.ltopOBJtJW, D.H.llpOXOJitJYlt, 

B.H.CJTPHDJt. Betatpo:e: sa 50 .llaB. ri>11t11 BcecomBOI'O COB8lll8RWI no HC

DO.ll>BOBBHD) JCX<>pHT8.181 B RSPOAHOM XOBdCTB8 K Ke~e • .lemmrpa~, 

22, 1-19, 1971. 

5. M.P .A.18JCC8lijij)OBCDI. llCCJI8A0Bam!8 K pac,ie:r M8TO~OB xoppe.KI.Ulll H80~

B0POAH0CT81 Kat'RKTHOro llOJIS: 6e:ra:rpos:a 141yxapewoa JtOHCTPYJCIUIH. Te

SBCH AOKJIBAOB HaY11HOI'O COB8Ta no T80p8TB118CJCHM H 9.18KTp0g)HBH'l80KlDI 

Dp00.181Wi1 9.181CTp08Repr8THKH AH CCcP • 3H8PI'8THll8CXBSt KHCHTYT m.t. 

r .M.Xpnza:e:o»c1toro, llocna, 22-28, 1970. 

6. MJ> • .A.18KC8HJIPOBOJtd • .KoppeltIUUI 8JfILDfY,1UiOI B'.80AH0p01GIOCTH MaI'RHf

ROI'O no.ta 6erarpos:a. nm,~. 18-20, 1972. 

7. M.P .A.IHCaHJIPOBCD!. Qlocod IIOBlilllOJDIB Bllf8RCHBROCTB HSJif118HHJI de

HTPOHa. ilf0pCJt08 CBB1{8!8Jil>CTBO I! 815315. BJlJI.ll8!8Hl> Bso6pe:reiml 

ga, 228, 1971. 

8. H.P.A.teltCaHJIPOBCDI, D,H.llpOJCOllllYJC, D.A.Oe~OB, B.H.C!pnaJC. Beu

fl)OH Ha 50 Jiau 1l,IS JICCJ!8AOB8f8J!l>CKBX ~8.181. i'l>YAB y llez~apo1DIOI'O . 
cmm:os:ayua IIO 6etatponaw B PYKBBJIB. Byxapec,, 1971. 

9. K.P.AJl'.8lCC8HJIPOBCJtd, D.H.IlpOJCOII11fJC, D.A.Oe~OB, B.H.C!pHDK. Oco<Ses:

HOCH JtoppeJtIUIB no.is na 6e:ra:rpoxe 50 Ka:s.Paspadou:a n npaunecxoe 

JipXK8R8HH8 8.t8JCTpORRHX YCJ:OPBT8Jl'.81. H314. TI'Y, TOKCX 1 19, 1972. 

10.ll.P.A.lexclllijlpOBCJCBI, B.~.Bade:exo. Pac,ief Mnl'RKTROI'O IIOU 6enrpo

na. faK ze, 20. 

11.K.P • .A.le~C&JW)OBCld. JleTOJCl]ta pac11eta paAJiyCa paBHOB8CROI op6BTB 

den-rpo:aa u JipO!nemm ncero 10tua ycxopemm. Taw ze, 21 • 

12.K~P • .A.tet<C&JW)OBCKd. JlefOAU xoppeltIOIB aMIIDTYAHOI H801t.BOPOAIWC!JI 

waro:raoro IIO.tH 6eH-rpoaa 141y:upewoa xoncTPYJCIUIK. faM ze, 21-22. 
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1s.J>.H.IlpoxoIN11,D.A.Ce~oB,B.H.O!pHDJ:,K.P • .l.le1c~oBcD1,B.B.r1.nne

po. Betatpoa s:a 50 lb» AIS ~aneoux xoo.1e~:aaBIII. 11!8, 1, 1978. 

PyKon11cL nocrynHna B 113~arenLcK11tt or~en 
13 oKraapa 1972 ro~a. 
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