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{;f-l-frtf 
II. C. XBACTYHO:B. 

lec~eJtoB&Baa peaxJ.td nepeat.psutD nceuoc:uJiapiUIX •eaoaoa 
.,- p __, { ;· ~ np11 -.mr: nepe;u.ae&X D117.1:r.cax. 

(0630p &XCDtpDeB'f&A:JDa p&t10! H R8KO!Opli8 8U8.UU). 

B IE JIB! E 7§;;'~}j_,J ::~ 
ICCJIIJtOBUU peuQI 1f- ,-f -') f ; ; ~ npeJtCD.B.Uirf 

nrepec c roU~t apeau JJOIIIOD·lCD upoaepJtw •aoBKHX nocryaroa 

p8JIJI%WBBC'%UOI JIOD.GBOI KI&B'f•)BOI :eopn BOUt BpHJIJllDl& K30%0-

D111J8CllOI DB&piiU~BOCtB CJt&mtC B3&DOJttiCH111 B JI.Pt.1CD8alld 
• 

",.{f-;t} AIULolry,u. df. pe&QH11 pacceau c nepeaapa,poJ 
(I) 

(., cuaaa c -IJAJIII A.,. • A'- ynpyroro (.,.Xf)- pacceoaa n
ltCTIDDI COODOIIeDeK 

A (t'Jt.) ::. - _j_ 111:... ,· -A-~-) 
If., rr ', . (2) 

3!- eoeUOBBU Cllp&B8,lDBO B ])8KDX D01"01DI1J8CXOI DBapXU'fBOC7l 

DoRi3yac:r. oura.ecxol reopeuol JiOZHo BHp&SHT~t J1KBMY» .acr» 
A ~e"''t~ 1 &JmJIK'fY.P If , v J pacce&Jtl BOlt lt1JI811 1lepe3 DOJIBK8 C8"18HU 

( tr ± p ) - Bsa.no.telcnd: 

J~ {A ~e:c-J ( o)} ::: - {;;l ~~~t (n- f) - if;.t: (tr-t-f }}, (3) 

r~e K- - BOJDIOBOe UC.IO 1f - -llt30JI& • 

B A ;:fit}//)) elll8C!B8JDIU 'I&CTit &IIILDTY.ltLI , 

B8BJIH8 1f&CD aJ4ILIJITyJt J_/o) It J+(1)
1
Jt01'0pHe MOry:r dun BlfUC.Ie

BH DO DB8CDI:DI .UCD8pCWOBIIHK •:OOTB0.8BUI4 ~ .(JUI yupyroro 

( rr t f J -pncceeu anepe.l. 
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Tan~~ oCSpaaoM, ~peBilJfil.IHOe ce•ene peun• pacceou 

c nepeaaps.uol tr-f _, r" 11.- BII8Jtt.'C OJtBoaaao onpe,.euercs .lllt-
tepe~ ce'fi&BUD ynpyJ·oro (7rr p) - paeceou BDepe.t 

II DO.a:RYJQJ C8'18BUJIJI {n- :t p) - BUJIIIO.l81CtBd. JsxepJJJI 

C8'18RBII lfrt (rrt f) Jf .l(JfttepeJUXII8..DB1118 C8'Cf.8DII(ij)f:::o~-· .x-.

pat nepe.aUBoro 4-wwynca),JKao .teat» ouoaBa'l!llle apu~ 

aaaHS or.aocare40BO ~P~~~~•oro ce•e•BB pacce...- c nepe-
.), .,.~ 

a&pa.pol (drfe~/dt + ~ 0 . • CJl&BBBBU BIIUCR8IDIH8 D.KD CDOCo-

CSOM (d~-;rjdf)./;:t C ~ 3&CII8pD8Bt&laJIHJDI 311&'18BUD 

(J(;~/&)1 !;e-u ,.oao DpOB8pBn C002BODBD DO!OJIJ1118CKOI D-

l&pRBDOCt'B II .PCDtpCKOJDIIII8 COO!'BO•ens, r.e. &lf&.I·K1'R8CD8 

CBOIC'fBa &101D"rYJl, IIJIJIDIUJ8CJl OtpaDD811 11BpODpRUDOC1'B R JIUI-

tapR001'R B JIOD.IUOI teopn DOU. • 

OcaoBHBUCJ. a 1tpJD11tJ1JJaX .uoa.naol reopu no.u • sa 

npt,lDO.IOD-t •ro U'lllftYJUi Dp0Jl8CCOB p&CC8UU DpB tfXfnpo

lamtO• t •• oc-.uapymr, :tor.u. KB&Jtpar 3Bepru s ~ r ""0 , a.. 
.. ,., Ba&ol-..do onpe.te~aBBYI :poeT (at axcnoae~BHI), a.ro- I 

pli p&dOtli { I j DO.t)''DIJDI C.UJtfiNil88 &CJOID%01'B'I8CZ08 COW%B0.8BHI 

I df7et (.,-r f!/ _ 1 (dv;'l_} 1 0. z lrr :t ) (4) 
di lt=P I dt lf=o "'·(h. t1t l' f . 

flpR BHBO,Ie COOt'K088BU ( 4) BCJitlA30BLI&C.It t'U/X8 B30%0RR118CUS 

HKBapJI&JmiOCT,_ CltllbJIHX B88JOIOJtt'IC1'Bd B Dp8JlDOD.rUOet., '11'0 

A,re~; S &Jm1lH1'7.l& pacceou c nepesaps;Otol 11 np• donnx ae-

~&ecraemra. 

J.tmDryxa pacceou c nepe:aapii)OCol no.- QJleJI BHpaaaerca 

11epea aeJCeCl'BeDHe .acr• UILD~:yJ( A- , A+ ynpyroro {,. t:. t) -

pacceuu 110.1 ay11.e• J_ = ~{4-foJ) • JJ+- = ~ f4+1•J) • noJDWe ce•e-

au (tr :t f) - aaaao,;elc~~BHI CJrelJINODf oCSpaao• ( cll.fopJIY-
.1111 (2) • (3): 
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A,~ I•J = -if {(:P-- :o+) + i;, [ u.,, /rr) - f;,tftr"'r)]} 

A.ldUilr.IY.ILI ;/ _ B 1/ t yupyroro /t t f) - paeee&a IJYfJUBftOII 'leJM 

·~-· Jl80tollii'I8Cne aiiWU!~ey.oa 4* u Ay2 ~ uoaoro 884 

'IODJNeeXOI'O 8Da 3/2 Jl I/2 COO'Iliert:TBeJIBO (•• ...,_aep, [ 23] ): 

A_ = -f (A ¥-t -t t- 4~) , IJ r = 4 3/2 . (5) 

vta to1>111• (5) aao, 'IH peao&BIIo a ( TT p ) - CJCre~~e c ao~oa

'lean cmmo• T. I/2 JJpJI coone,t"Cr.,_a aaepnm npueJl&t K 

YHJJ11'18J1118 DOJJBDrO ce11&1f1!1J ( If- /' ) - 838DO.tdettUJI, a C8118811e 

v;,1 (.,-+f) ae DJeBftU • peao~~a~rc e lf8ftOUINeetnlll tiJ8SOII 

1·3/2 YMDUaaett ~,t (rtr) <Jo.u.ae. w• 1;,.~ (.,-f) .nocaaay 
Of,tf-,-t) ~ fi;rtf.,t1 ) ,Jo }Mr80Jalle c !•I/2 DpB&eJ(e•a 

JB8JIIN8BWB ....,.peiiJlfi8JI&ROrO CMEtBK& (dfte~J _ t a peaouaac C 
j.M.e.~ur...tJW.-~,D j i- D 

T·3/2 - a yaeaWB~e :r~oro ceqemra. noeao.u.&y np11 arou Bell8ftB8B-

HUe 1IMmr JJ_ • :P+ &MWB12YJl ;/_ • A+ ae p8.JJBH QJJD, 70 

uoJtOane ~· • IIIVllfllYJIOB B pacnpeJie.aemm ( 4~;%-/ dt) t = tJ 

11038T II& CO .... rL C HOJIOB8Htle&1 COOJBe%C'ZBJIIIIBX II.UCCiiiJIIOB a 

DOJDIIa cewna f;rl ( tr t / ) • 

llpu BIICODX aaeprux ( ~ 2 raa) peaOBUCU a (tr ;) -caou
ue npoaBO.Ut' cpaBBJf!ftJiltBo ae(JoJJr.ae yaeJIIJ1IeBU enelld 

ffrf (trt p) • noatouy JtJTn nouw.a. peao~RU~COB sa~ aect.~~t. 

'IO'IBil& IDJIBI)ella 3HZ oe'lelld, B IJII4epeJUlaiMOe 08'1811118 pe.e

eeaRIIJ c nepelap1.1Qtol no.tt HY neu BIO»l! paaaecu. Jl.Bl'X csuama: 

cewBd (eM. (21) ) t;,t (tr-t) ~ cr;ot (tr.,. f) .nOHOJCP: sea

uaa (dre%/d-t)+= f) dOJiee •racrrnteaaa a B8JliN8D peaCHU
coa B (r-f) - aoreue, •eu no.umn oeWIIJUI 0.16 t {K :t p ). 
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Een oe»~U ro'IJOle n~~epeawn ce11eKd r(.n- (r:t f) H (d~~/d!J=: 
TO 140DO BliUC.DtL llOJtYD pUUOC~R B81(8C%BIBJUIX 'I&CHI 

{ :J)_ - ]} t J 11 ep&BDTL ero c peaynmtaD panlm c •ouonaoa
••• JtKCnepCWOBBJiX COOtH088JlBI. 

ICCJ18JOMBB8 ptU1Ufl 1!-f -~ { tD"'--(1_ ..,, yJID&AJQIJ 

B08JIODocn npoaepn npe.tca.aauu reopn Pe.-ae. Ooraeao srol 

reopKI &eWMBtO%WK& &MnDKr.J~ y~UIKHX npo•eeeoB onpeJeMaercs 
ocodeBBoctru J --•ouoro THJ18, (Ju peUIUDI , -t ~ .,.~~ ""- )• 
ocode&ocr•• II z - veaouoro una (.ua peullO ,. -f ~ t 1-1., ) 

(eM., DllpDtp, { 2} X f 3] ). llptJCRtilBUfCB .1&8bas 

8&BRCDOI%a (npi -f = U-u-Y{ ) 1 

o/(dr!/dt-) == ;/(1:) - Jtlf/· f1s; 
• 

r:ce {/f)= :t[1- ot~(f)] > ll(tj - aenaecraaa tYDJUU OT 

f , a - f t<.-AM- A$ . .., -F ~paenopu Pexze - rpa4u 
~YDltD k («~ (tJ) == I ft) ,xo~ter <Sur!. ue npsxol, a xpnol • 

.lo.uaa uer:. aedonue DJIOW Jl& noporu t = 1111;J .?J.t;_ • r • .1. 

PoQeBU .adoro aca. ..,. ••noB•)B. Ec.o,oJDI8,Bo, xp11anu rpaaa

ropaa ... • J18JI&IIU ee BeBe1JD11, ro npx BpOJtO.aeBD a odacrJ. 

t ~ 0 rpqu; tYBDB /.e (ot~ (tJ} MOzer llpOXOJtXT:D Bl;c&B8XO 

01' TOUW /.e (ota. (oJ) c 1 (£) llpll t ::: M; (111]2 j • 
Jtwttepa!lB&AJDie HUBU DpOl.&OCOB lf-f ~ ( ;• :;_ BHp&-

ZUJ1'U ••pea &JmDTY.P A a u B A, .Sea •••eaeau • c ••••••••• 
CU1tp8.JILHOHH J!YX.IOB& 0.18.1YJHU01 Ol1pPOM [ 3 ] l 

do ) r M 1.. f( t )/ z -t ( 5 
r f ~ )/ z l (6) 

d[fr.rf =-:;;:; Jti'{ 1 1- f/11fl. Att/ + ljp,:z S- 1 -ij'IH1-r. B~J j 7 

rAe m.- - IIUC& ayuoB&, Jc - llliiiiJJIJ.C •ctJlQII B caneu ~ea:rpa 

ace peaKJlD .,. - f .., 7f1'tj h- , p., _- DllY nc ., - -:ueaou. B adoparop-

uol CRCTtKe It 811D.D!J.U If. :1 .8~ : 
"-
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7r{ 1 f:tf(-i11~.t!+J)-t[ .s ]ola.l+) (7) 
4tt(s,t)=--;L1c<~l-t)+t Ja.I+J .;,·~ /.,-e>~.q/t-J) lfft)t'(tJ , 

( ) 
_ e:r.p(- t'rr«-Q (+)}- 1 { .s J "'" /tJ -1 (8) 

g S,t - L J I) 
ct lf1.11/tr«-4 t+J t!f!t) f'tt ~ 

I 

f, f - JOmY.II.CU 'II&CTBlt B CII0'%8ll8 ~8R'fp& lla.CC nepe:a:peCftOI peu:-
~U ,- + r;D(t) ~ f -t n COOTBOTC'fB8RHO B H&118J1JtROil R ltOH8lUIOII 

COCTODDX. 13 IHp&QIUtl (6) Jt 1 f.) BIWIOt ftO U&'I8BK8 .u4xPepe • .iif . 

~tHanaoro ce11nu np• f = /) n.utoua:ao onpeJteJutet :uo,VJIJ. &JiliJIJI ... 

TYJtH 4" • a•••••• BJAem j~t /o/, 
nocxonxy as-.. 8JIJIJilffY»> B 4i\ 6 s ~ ti ,.,. m. pas xultlle ... 

aJIJIJIJITY.XU A4 (c•. BHpe.DKU (7) • (8), 'fO axcnepaeHDJlldllie 

JtaaRHe no dljdt B ocJ.u.cn vallHl: f-t I II03BOJIDT upaBK.ILHo 

oupe,1enr• 'faDe aner j~~. /t J ( u. ( 6) • (7). 

O'rHOIIUH8 BIJiliCTBeHBOI 118.(r.fl: 8.11JlD'fYJOl lt JIBJOIOI JtJU1 pacee•-

BJUI c uepeaapa,uol .,-f ~ ,.. JtL. no.x BYJitll IIOZBo onpeJte.tnJt 

no ~opxyJie [ 2] J 

{1) I d I l'f. ;; , ) - + 1/3£.,. I d 7 (9 ). fe:t. (o) = /1£ {Ae1e !o);; t?1 [Ae~ 1° ); - - f (
4

q-) 1 {d Vt-:t / dA; f =fJ - 1 ~ 

r.~;e ~ u = ;;.~~ (1(-f) - o;~t (tr+,P). 

Cootuomexwe (9) noxr•exo sa oCBoBe wso%o~ecxol BHBapBaB%BOCTH 

(coorso ... we (2) ) • OD'fHqecxol reope.a. C ~pyrol cTopoaa 

leJinDa (e~ (o) IIOZ8'f CSiiTJ. Ollp8)tiJI8Ba DO fOPJIY.18 [ 2] : 
r:;' (oj ,(;A/tuM) I J., f;le.-1•}) = IJ (f -~,(c))' (IO) 

no~elca Bl lXCD8pCHOBBUX COO'fB088BBI, tCJIR nomara%Jt, .%0 

B OCSJI&C!R CSODDX SBeprBI 8.IOIJIBTJ.l& )e~ /£)-f; 0 H3JI8B88!C8 DO 
r o<,fo)- 1 

CT8D8DOJIY a&XOBY & ( E - 3BeprHJI 1f--JI830Ba B .1"~ 

dopaTOpBOI CliC'ltR) • 13 BHPIX8H'B;ff (IO) BUBO, 'ITO 1l8JI8COOCSpaa:ao 

BHUC.IImt au:•es:ae oL y ( o) no ~:~JIYJI&: 
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ODdU. JJ&pa•eTpa ~/o) , BHOC.I8DOro DO 90pJ11.18 (lOr) BpB 

;-e:~J 1~) ~ 1 npnepxo B rpJI paaa 118KH8 oad&ll Dap&Jinpa 

;-e~:L) fo) t 
2- tLJ( 

q £.15 ~~ D; .:1 "' 1 o J = .:!::... __ .. __ 
I .,. 1-t I r{1 foJ; rr . 

BlleC%0 II&J&Il81j)& ~ ~.(.~ I D) JIODO ReJIOJIUOB&'flt BI.IRJDIY 

r/~ fo) (a. tclPIIY.,. (9) ). 

!anJ1 0Gp&101ft B npe.-nO.IODBDt 'ITO lliiLIIITYJl& paCC8JIBU 

c nepeaapa~ol 4 e-:t 1£ ).f ~ 
0 

np11 CSoDJIJIX ueprux DJI8BaeT-

c• no cTeneDOJIY aasoay ED(' .'o J - 1 , D&pueTp e< f ( /) J KOD'f 

Cht!e 0Dpi.I'I.8B DO peaynD'faJII li8Kepead DO.JIJIBX C8'18Bd 

~o t (tr- f) • ~#t ('11-tf) • .-:~peiuutuuoro ce11e1WJ paoceJ-

uu c nepeaapauol no.- JQ'JJ:ell ( t1 ~~ / dt) t- == 0 npw JCUOIC-.n4o 
onol axeprn. 

llpOil&Cc pacceau c nepe:-.pa,pol .,. -;> --7 tr 0 h xccae-

JtOBUCJI ao •oru padoDX [5-• IO,IIt] • 
M -

Baxdo.ree DO.aH8 X TO'IBHI ~IW8 d~H DOH,y'I8HW B Bpyxxel»>ae 

B I ItEPBe [ S.IO,I4] • llo3•roll)' :a ,lUlJILBebeK C'Jy1.17 aHaldll

pOB&TJJCJII B OCHOJBOJI •. 31'JI patSOTLI. 3JtcnepDena.IWILie yt'f&IIOB

XB, JICllOJIUOI&IDIHe B patSOD.X { S. 10, !4] , JBJ10 01'JD111a:D%C. 

,lpyr 0! ,lpyr&, D031'01fY Jl0C%8.~~011HO OIDIC&Tit OJtHY K3 BJIX 

(eM. pwc. I). 

IJmyAC DOJtai)QJI tr---e:tOBOB &' Bap.HpOB&TLC. OT 2,4 

J(O I8 rsB/a. npx 3%011 .PO& JOWCOBO.J.:OpO;(JIOI -···· paao.ro-1 

ze:uol a nyue n-•eaoaoB Haue&aJiacL or 5 JtO 30 ex. · 



- 7 -

!BrRDpOTOHY R K -M830HW, npBCytCTB~BI B ~e, DO~BAS.XO' 

c no.o.-a lRttepeKQBaaaBoro ''~eBKoBCKoro c•et•BB&. Paadpoc 
B JDmyAC8 JIY11ZOBUX .aCTQ COCt&BJUI. 0% 0,8 lO 2,. ~. MaeBit OKpy

--C:& C dOXOI C8JQH11a101 • 113 CURHJIJLU!OpOB R CllliJillOJUIX ll&CDd 

( - 4 pe..pauouol ,lJIJDilat) lJUI JtCJ:.Drfl,eJIU pe&Klld c poQeaau 

aapaeJIJIHX V.C'lJDl • ~oroJtoB, aa•eD.DUX no.- CSOJl.- yrBaJOI :& 

nyuy. c DOJIOJilD UKJIX caqanel nepe.KpHII8Jfca np&Eft11ecu aecn. 

te.teCBHI yro• n -••• aa JIUJIMUReM -..oro yra d5l 

Jl&IU (.l.U 8p0tiYCD DJUOBHX WCrQ) R yra I2° X !2° BDtpe.l 

.lJIS rorot coda nponycTn» pacnBJPDie toro& OT 17"·-•eaoaoB, 

pOQUUXOS B P8Ul!JIJI (1} • l(u BCUJ)1lHU peu.-1 C 

aapaeliJIHD •~Jill8D, BHJI&T&INIIDK no_t yrJIOll IJ ~ fi · 6 • 

K upmy, B8. OCJf D)U& 60 DOCDU8B TOBKJII CJlDTB.UJDUIOJIIId 

C'l8nB &BDCOBIJ&Jtenl. PerJIC7pllpYJ)IPIJI npKCSOpOll uyDJI& Dore-

a &aOpBU JtCKp018Jl 18l18pa C B811(8C%BOX, p&CDO.iODJDI8Jl aa OCR DJ'ID.• 

Hc:&pOB&& BaK8pa COCTOBD& H3 14 aaTy.KBYX ll~TIB C Cy.MUipBOI 

TODOROI 5 piWIQJIOJIIUlX .UU ( B paCS0%8 [ IO} ) liD n 26 

CBDJ(OBHX JJAct,JDl C Cy&apBOI TODUOIOI 12 pQJI&Il)JOIDUIX .PJdl 

( B padore [ 8 J ) • P&Depu wc:xpoliiiX lWiep CSua 50150 c.,;. 

YC%&BOBD cpaCSarwa.ua B rex CJly'IUX,KOr,lta J&OQ%0pJWe C'18T'IUB 

O!M8ti&D claXT IlpOXOQ8BU ,..-11180HOB, nona.aaorx B JIJI&eHa,lf 

Bt dWIO CXI'JIUOB 0! O'lttT'IBOB &I!JICOBIJaJteBd. PaCIIUJ~We .0%0-

Ril OT 11"
1 -JMaGB& KOB1StpntpOB8JIB B IIJiaCfliB&X BCKpOBOI D.ll8pH. 

llpH npocxorpe.caxuxoa c acxpoBHX xauep or~wpax•o• e~y.ax c 

.lBYD JIBBBBD or torouoa. Yro.1 paue:ra ~roaoa fJ r r onpe.-;eUJics 

no peaynmra» ...,peDI xoopsmr :aepDB: DBU B Hcxpoaol 

xuepe a npexnoJJODBD• 'ITO AZ.Itoe coCSKHe npoxcxo,ur B ••rpe 
,. 
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a•eaw. llpH 82011 OCBOBBOI KC1'0QD ODCSXK B ()1r CSH.I odyCJIOB.ItB 

npoTazeBBocr•• IIB8eBK, Peays•1'apya.-. o .. csaa • ~rr cocr.aaaa.a 
01' .t I,6 .10 z2,5- B puDX axcnepJJ118B1'&X (puux uayacax n-•no

H oa). 
3cMMtnwnocn perac%p&l'lD OT.ItJu-.aoro torou. dHJr& dana x 

I~. lloarOJIY Ilpoec• 4tOBOBHX COdHtRI 01' BpOQtCCOB C don
~~-'IBCJIOM ~OBOB dH&a BIIB&..,..t~iBOj~OT pea&~ ~-f~A1~ 0 

41t1T" 

xorJa axaxoaBeprer..aae to%oBH or pa~ uO-xeaoaoa aaodapw ae 

peracrpapoa&aKc• &BTBcoa~re•.aoR cacreuoR,no o•eB&&M &B1'0poa 

•• npeBYli&JI I<X' or 11cxo,uoro ucJI& codwrml. 
3a Banp&BJitJIKt BtXTOpa JDmy&ca fi'>-11eaoa p;.o B paCSO'!&X 

, 

[ 9 , IO J npn~D&~oc~t sanpau••• CSwccexTpwcw yra MeQY toroaa
o. B paGot"e [ 8] :sanpaueawe aexropa ·t; . .us 111LCTB codwDI 

( ~ 5~) onpeo~e.a•oc• c y'liTOM oraoaeaxl aaeprwl pacnaxavx 

.01'0801 II .141 OCT&B.aHX COCSWTBI BCBOJIItiOB&aBCit oda pe•eBB8 ~a 

{J.,.. , AarHe c aecau, cooTurcr a,._. lJI4tteptBIUI81•KIDI cet~e

..... Orao••••• aaepr&l pacnaxawx ;toToaoa o••••B&Rocz, no ._c.au 
'I&C1'Blt B JIBBUX • .lBTOpW pador [ 9,10] 88 DpiiBOUT 8D'lt8Kt 

Ll-t - roaocrw onpe.lt.leBU t - xaupau. nepe.l&Baoro 4- BMDJ.It.ca. 
Bt.IRJIIIH A. f ,npiiB8.18BJIH8 B padO!·t [ 8] , p&BBW: DpH 

[t 1 ~ OJ6 (ral/c)2 
ll + = .t o, 005 (1'3a/c)2 • npa 6C:JIJ.DX 

3Ba'l8BUX I i I tJ + lt ~ ()' 1 . 

Ha pxc. 2 npeJtcraa.Be& ,~;~epe;nutaJJ:&&e ce••••• d ~-x./ df 
peuunr r-r ~.,.~ h Jt.u mmy11~tcoa :r-•esoao• 6,a;Io;I2ji4 • I6ral/c 

[ 9] • 5,9; 9,8,13,3 • I8,2 raa/c [ ~] • Ocaouol ocoCSeBaocr•• 

arxx pacnpe.leJieawl aa.uercs xx o~t&KOBHI xapaxTep B o(SB&crJJ 

o : Ji J ~ 0,5 (I'3B/c)2 nplt puma: aB&'ItllliSX f"- • B JJBTepBUe f or 
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t 
0 JlO - 01 I (raB/C) C81feBH8 118lUI8TCJf CJI&CSO. BoJite Jl8r&nBO XO,Jt 
C8'18BU B OcJACD Jf&JDiX /tj UpJIB8Jt8B Jl& pBCe 2 B B8pD811 

yrJty. B odacr• / t I ~ o n»erlfa aexoropoe YM•••••••e ce11eau. 

Maxcoy11 C8'18BU B&CSD.l&tTU Uplf t ~ - 01 04 (f3B/C)2 • llpJf 

t ~-0,1 (r~J/c)2 ••eercs npJ[)Iepao axcnoaeananBJ.dt cna.t ce-

'ltBJUI dife-.tjdt : _..., ezf (1,6 T ) [ 9] B 

..... e~p (11,2 f ) [ .8] , DOJtOdJUII 31tCDOBtBJ!D,.11811J CDQY 08'18-

BBJI ynpyroro (rrtf) - pacceau.Qauo B oGJiacr• /f/ = 0,1 npBe.te

••• cetreaws dQil!.,.:tt)/df yupyroro (.,.t:.f) - pacceou CBJIJ.Bo 

orJrnaerca or xo.a d~~/tJI JlJIJI npo~ecca 1r-f ~ .,.~ u. :axcnoaea-

ltJI&JIJdlHI Cna.Jl ce•eawl dfd ;,-:t.t') / d f u.cTyna.er cpaay ze 

npH f •0• • 

Ku BQ.BO JIB pee. 21, JtH~pepe~e ceqeau dPe~/pf;t 

npx -f = ~ (If/ ~ 0,3 (raB/c)::J c wa•••••••• f7f- (no xpalael 

Mtpe B BBTepB&Jie Or "" 6 Jt:> - !8 raB/C). IIBIIIRSDTCJf XU 

I 
(e~) 

1 f.,- • fiOJIIIHt C8'18JO!Jf pea&ltliJI .,.-f ~ 1f" h ~·ht 1 DOJIYlf8B-

RJit nyre• nrerpBpOB&JtJIJf u"epea~Jr&JII.JWX ceqeael d r~;;'% 1 tbt 

no f or 0 JtO - 0,5 (raJs/c)2, c pocro• ?r- or -6 

JlO _..., !8 I'aB/C) TUZt JI311eB.IJlTCJf Up&epBO DO 3&KOBY 1/?1r _ 
(cu. raCSXHQY I). 

{a] • 

P-rr- (raB/c) 5.9 9,t• !3,3 18_-2_ 

rJ:;) (tt) 87+4 48+2,5 36+2 24_t2,5 - - -
{ ~), ~(faa/c)j375+30 207+3C' 188+20 I34+I5 

df f:o - - - -
llpOK8B8JttBIUI f.,- <f :::} R p tr- !-~~1-t= /) DpDepBO UOCrOJIJIBJi: 

-2 ~~~ 5 10 p.,.- vtDt - 5,14.t0,23; 4, 70_t0,2 ; 

4,82.t,0,26; 4,37;t0,46 Jl Io-3 P·r- (!i.~J 1: =o •2,21.;tO,I81 
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2,03.,t0,29; 2,50,!0,27; 2,4,.~1 2•3 npx p7f- • 5 •. 9; 9,8; 13,3 B 

18,2 fSB/C C00'1'B8TC7BeBBO (Cll. D<SJIQY 1). BeOCSXO.J;JJJIO 0%118-

TJI'l'J., 111'0 B OtSJlaCTJI JleBJ.DX 3H!i'I8BBI f1f- ( P1T- ~ 6 rsB/C) Ce'le

••• ydHB&B'l' C pOC'l'OII 3H8prRR dlHee dHCtpHMH '1'8JD&IIB - npBII8pHO 

ICU f/t!- [ 4,5] _ 
3aaa Jt~peKllJiaJIJ.JWe ce111tau nepeaapa.uw tr-f ~ .,. D J1.. 

no,x ayJJell ( d ~~ / dt} 1 = P ,uoz1o onpe.-eJIHJ:t orao•eoe Btlllecr

BtBBol 'I&C'1'1f aJIIIJIJITf,'lll 1t DJDIO:I. blDI&S 'faCTa BHUC.U8'1'CIJ DO 

toPWJJJt (3) , a •••eerJeBB&B •~erL onpe.-e.uercs aa coorao•e-

••• , z 

[ {{£ (4e« (o))] ,_"' (":;~ lt: • - [;),., ( 4 e« (t;))] (II) 

B racJliJillt 2 npaaexesw aB&~IfeBJJs •JDOIX w.ctel &IIILIBtYlY i 

4e'lt (o) (aepaee IIX ltR.lpatH) 11 OtBo••••• te~fo)= IR./Ie~tcJj;.,(Jt'7f.toJ} 
DpB pa3BHX 8H&'I8BBaX BMDfJJJ.ca Jr--118308&. 

!aetna 2 • Orao•eau B81ltl:'1'B8BBOI lf&CTK 1t JODIJIOI ,(U 

&JIBJIXTY_... paccuns c nepeaapal&ol no.x ayJJe• .,-f -;) ,,_,, h [ 8 ] • 
I 

P,,.- (hi/c) 5.9 9,8 13,3 18,2 
' 

[ 'J..{4eol•J) r 170+30 110+30 80+25 60+25 - - - -·' (JI'(r&B/c) )2 

. ' 

re-x {o) 
I,IQtO,I5 0,95,t0.25 I,I5$).20 I"15.t01 25 

I \ 
Ku BJWIO •a '!&CSJilDlli 2 ~ B~Dlect:seua.t~ u.cr» tum.DtYJtH nepeaa-

pa.uw no.t ay.1e11 npw acex aaepl'lru: oT - 6 JtO ,.., 18 ra». 
cpau•• c ..... 11&C'1'LIU r~ '7t I()) ::: 1 • 

I 

I 
j 
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J{eru:r.milt uu•a .u.rm~a no nepeaapuxe [ 8, 9 ] sa ocsoae 

yqeta BE~ OlHOI J -Ve30RIOI OCOGGBBOCTB dH~ BHn04&8B B I 

padorax [ I3,2] • llp•ae.tte• pea:r JI:r.tatw 8Jl8JIJI3a ( 2 } CSo.1ee i 

tO'WIX »BBHX [ 8] • Ha pxc. 3 npx:ae,~;ea pu upaUYX lt(t!o;~/ df )"'/ 
. A(f)-,r/tJip£ ..... - t-l· ,.~. O,(JT; 0,12; 0,16;0,2I; i 
0,28; 0,36 (raa/c)2• 3Bepru E ~sj~ - aaepna 7T--Meao- . 

R& a Badoparopaol.cacteKe. ~ ~ol cepKB axcnepxuearan:r.awx 

tO'I&K (:tU a.uoro yu.aauoro :aaa11eau 1~· ) npoao.uuc:r. JtBe 

Epalbnle IlpiJIH81 C B&JJdO&IIIDI B JIAD8BitJIJOI KaUOBOJl. KaJt BII,PO ~ 
!I 

•a npueJteuoro p•eyua, axcnepoext"U:r.BHe roux YJtOueraop•- [I 

renao c.re.QH naelllol aancJDIIOCU if (d 0." / dt} = 4 (f)- 1 

J( /f) If E, f:: ~Jf, • teK C8.JIIiJI no;ltBepuaerca npe.Itea.au•e upoctol i 

•o.te.a• Peue o noae,lleHn Jt*epeQXa.nsoro ce•e•u uepeaapqa 
I 

c pocro• aaeprKB. npx nepeXOJtt x cso.~:r. ... aaa'ltBaaK /tJ Ba&aOB 

XpHBIIX )( /t} • 2 ( D(.(t) - f) YB8.11110II&81'CJI (3BA'I8JIU o(. (t) 

yxeBJ.....,rcs). OnpeJte.us JI&UOB )( (t} .ua xauol npaaol 

(Jt.ts xa.Qoro a yu,aauwx a:sat~uaxl f, · ) 1 11o:ao onpe.Jtenr:r. 

COOTB8TCTBJDIUI8 3Ba118BU ol. ( tt)., Ha pBC • 4 IlpBBe,leJUl 3Ba'I8BIIJI 

o< ( t), onpe.Jte.leBBHe run cnocodoK (npsuas ot1 It) ) • 3Ba•ena 

pl. f (t) XOpOBO COr.laCYB'fCa 0 JIJtllebol aaBBCIOIOCTlt» 

rJ.J (tj = o(f/{)) T- o(J/~}· f) (I2) 

r.te o<.J ( {)) .o, 55:!;.0, ~ 11 ol.. { I o) .o, 11f,tO, 08. 

Ilapue%p .,(! (o) IIODO Oll8BB'li DO topJ1Y.18 (101 ): 

a<1 fo) ::: f: aM ft (re~ (oJ). _ 
EC.IB B D118CTB8 t' e 1( ( p J BSB%i ne.IB1DIBY ~e ,_ 1 o; = 1.~ 1 () r tJ) t tJ _, 

no~y•eBBYB ycpe~e•••• •erwpex aaa•esBI t;~~J •• Ta6.1KQY 21 
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'lO JlJIJI olf (()) DOJJY'IIDI 8&'18Bit8: o(f ( ()} a0,53,tO,OS. 

IlpB DpO)(OJIDBitB B Od.U.C'li -~ > 0 '!pa8KTOpU d.;/t) npOXO.lK'l 

11epes rouy ('<t = 1. , I = M} ) a rex CUiDI DQ'l:aepqaeDJ 
ca aropoe upe,lcauaaxe reop•• P•t.:Pe. 

Hp• ay'lellu aa:axelDIOCD OT a11epru .uttepeaua.r•aoro 

ceqeaxa nepeaapaxs• no.l ay•e• a xarepa&Re t~- O'l 2,4 xo 
3,8 !'31ft [ro.I4] ·ocsaapyaa anpery.upaocn (c•. pac • .r [I5] ). 
fipa f"--:: 3 I'BB/C 3U8%8B IIUC~1l& B npB frr- ::: 2,5 B 3#5 1'31/C 

.lBa JIIIDJIYa• Bal.leuoe pacnpextt.leue ( d tre ~ / P) f :: 0 v..e•rwtiiiUI-

poJallo &BTOp&D DK npO&JJJl8BBe pct80BUCOB B fr f)- CBCre• 

;If- II' "" ;t1 'l.t. (2420), tV* (2850) • AI:~ (2650). 

KaE yxe rOBOpK.IOCJJ BO BB8.18110, .lUitt)epeBJUI8,JWI08 C8'18D8 

(dft'll(dt) JlOZIT CSLt'llt Jlll1UICJI8BO 0 BCno.iJ.SOBU118JI .I&BHHX JlO UOJJJOOI 

C81f8BJUDI fin- (t- r f} B C np11U8'IOBB8K .lliCJitpCJIODHX COOTBO.UBI. 

Ha pwc. F nAaasaa apKB&& - peayx~t%&7 %a&oro pac•e~. 

BQBo, •ro axcuepaearu.tt&e JtAJc&e corlf&eya'lc• 1 reope!necaol 

xpKBOI BltiO'li .-o aaeprd - 4 rHa•a, a npw do.tee BHcoxu anp-

t rBU 3KCD8pD8B'l&JIUH8 'l011KB p&C:UOJIOZ8JlW Blill8 JIJiaJJBOI EpBBOI -

coracwe c ,1acnepc•o•BVMII coo'lao•enDIIl aapy~~aetca. Boa•ouo, 

1170 Dplf1DIII& p&CXOQIBU Kp08%C.I B R8J11T8JDUIX CJlC%811J.D'I8CDX 

ondxax wsupeax• ~pe~J.J!HX cet~e.a:al ( d ~«/ d1-) f:;. () 

u /d ~.t t, t t J I dt) t = /) . 
fiepeUCJlDI OCJIOBBHe OCOCSeBBCtCnt DpO}l&CC& tr-f ~ 1ro n • 

(.t'1t-} 
I. HoJDILte ce'leBu () 

1
, t • .lJ14MPepeHJ.U!8,JU.KHe ce'leBU 

d 0e'6. /dt npa t :; ~ t c y;ae.o•••••• aaeprn ll-Meaoaa 1 

urepBaJte p,- or 1,5 .1ci #6 raB/c yMeBuauc.r 1 
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C00'tB8%C'fBD C aaKOBOJI I'V 1/ f; - B B OfSJraC'tB 0% 6 .lO 18 !'31/ C 

(no xpabel 11epe) - no S&KOJIY f/o,- • 
2. Jlatc)eptJIIUI&.GBoe ce•ene d Oe-:t / d +- B ocJ.~aou () ~ / t 1 ~ 

o, I {I'8B/c)2 JIILIO MeJtaetcsi, a npw c:so'nDX 3Ba1feoax I+ I 
3KCDOH8HJt)fa.GBO BQ&8'l A/ e ?if ( 11,£ t). 

3. BelltCDeBJIU .acttt aJm.D'tY~ pacceou c nepeaapa.u;ol 

CpaBBDa C MHDOI: 

/4 (lle'll (oJ)/ '}m (4t-x (oJ) ::=: t · 

If. axcnepaeamn&e .-s.Billie no nepeaapuxe np• 

p.,.- -{~18) ra»/c xepoao ODUJ.tBaJmia npocrol IIO.ltilwt o<Su

u. OlJIB01DlOI f- 'fp&8XTOPJ18I • 

5. B oCSacu BJ.tcuu aaeprd 8llllDTY.1& paceeau c nepeaa-
• 

pa,aol JlOBOJIItBO 1Q'BCTBBTUWI& X ])UJIJIUD B 110B8.l8BD IIUJIU 

C8'18ul ( trr f) - BlaDOI8ICTUS ll X Jl8JIJrU» pe80BAHCOB B 

{ tr f) - CBC%8118 • 

6. Up• nconx aaeprux ( 

ce••••• nepaaps.JK• no.l 111.1111 •• coracyerca c pat:'li'faa no 

.lBCD8pGBOBBKII C00%80.8BX&K. 

§ 2. Pogea•e 

lcc.le.lOBUIIe npoQecca "-f . ., ? n upe,lcm:a.uer DTepec 

c ro•• apaaa BOaMOuocu upoBepxw teopu PQD. CoraCKo aTol 

reopn, aciDltotua 8liWIBTY.'UI npcuteeca "l~t~r- OJIPt.lt.UeTcs O.PJDl 

nouco• - A 1.-- •nouo noucou. 

Poueoe ?- 11eaoa B peUllJI• ,. -! ~ t 11.- Df11Uoc• a 

paCSO%&X [ 16, 14, !9] • BaKCSOJJte DOJIJJHe J(UJIHI 0 pU.KJUIJI "t ~ { H-
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npw &coax axeprux fSs.n noq•euu a paCSote [16} rpynnol uro-

poa, BHIIODJIMJJX pane acc.uJtOB&Jl• [ 8] 110 nepeaapqxe 

., -f ~ ~o Vt- • Amlaparypa R MetO.IB& BOOC%&110UdU yrJIOIG-

ro pacnpe~eJieJDUI cswu re a, uo • a padOre [ i J ,.ofcyqauelu 

B npe~tM naper~. llo:n.'OIQ' lie. BJIX OC2'&&&B.IIfa7t.U Be CS]'.ltll, 

a llpKBQ8JI OCBOBJIH8 peay&J.ft.fH. 

I • llODW8 C8118JIU peaQD tr. f ~ t ""' 

raB/c maveuuca no SUOKY 1/ f ~ ~ 
taCSDll& 3 noDHe ce'leJIU petUtJlD • 

B BJittpllU8 f,'3( 3118) 

( •• t&CSD11J 3). 

,-f _, 'I J1._ [ !6 1 • 
pfT- l 

(1'31/C) 2.91 s. 7:?. 5.9 9.8 13.3 18.2 

1-':Jrr 64+8 43+5 21+2,3 9,7+1,2 6,1f+ lf,o.o,e - - :- f - .tO, r 1 -
~f)t 

2~I,tS.5 ~6,6,t I0,4,:t2,I lfi6.t25 III,±I5 511+7 
(f~} ? ~tee -

t 
+2,2 
.. 1 

/1 f 1, 'f • -2 /) 1. 'I 
DpODBt.ltDI II f~ t . ., - p&BBH (.IU t ~ r I' ) : I~ v h { f rr- ... 

• 2,85.±0,36; 2,71.±0,32; 2,54,±0,2812,36.±0,29, 

2,4!2_0,26 B 2,3~0,47 .lt~ fw- •2,911 3,12; 5,9; 9,8; 

13,3 • 18,2 faa/c. 

2. noBe.teawe JIJ1f44epeHJUia&BWX ce•enl do /df c nuaeoe• t 
or 0 ,1;0 ,.., - I {1'3B/c )2 np• ace:x aaeprux n o:repB&& ( S.I8) 

raa/c o)tJIBUo:aoe. B OOJI&CTJI o ~ It I ~ o, 2 (I'3B/c) ce•ene n•
aaetca ~&~o • np• {t J > 0,2 JJaa~eTCJI axcnoaeBIUIU»IDII Cn:&Jt 

ee•eau ""' e~f { q t} • 
.baJln .lUBWX [ I6] aa ocaoBe yt~eTa UJiaJt& OJtBol A 1-- •-

aoaaol oeo<Seuoc:rH CSHJI mmoJIBeB B paCSoTe [ 2 J • Ba pwc. 6 

[ 2 ] npJIB8Jt81tH peaynmtH OC pa60TKH: rpatBJI BaBJICBKOCD 

' 

i 
I 

! 



- 15 -

~~~d 1 tJ{;f) mJt tYBK.llU ~~ E ~UI tuCI})ORIIJIKX U8.118DI 

- ·(: = 0,<:5; 0,151 ... ~ Q,25f 0,40 JJ 0!.60 (raatcY.- pwc. 6 11 

COO%B8TC%BYJJIPI8 8Jia118DJI ct/l (-f,·) (pBC. '-J ,DD•I ~). ; 
CM4a..w"'ta;.k tt~~.t.JL l 
91tereaftlleea,a. -ro•octll • .-aao:11 c.ay11ae aaMeDO IDIM• ••• B : 

CJiy•e pee.auDI rr- f ~ rr 11 11- x, sa:aapao, no3tOIIJ npa.ae, npoaeJtea

HBe •epea axcnepBMeBr.&aa&He TO.ZI, BMIDT 4o~•ol paa~poc B 

yrBe BaEaO&a. 3Kcnep .. e&T~BH8 fOqKB JJlOBI8tBOpWT83J,KO ~

JlliBalnCB aa npnue JDDIO. o-r:aew..-e naebol :taBBCIIIIOftB lt/ril/ttt} 
o-r !? £ • te• caJILIJI non•epuae-rcs o;u~o a npe.tca.laJid 

Teopn Peue Jt.ts _..ol pe~•. Ia aauoB& Bpi'IIKX sa p•c. 6 
onpe.ltJUIDClt ua11e11U ol J?, I+~) JJUI ~oro aa nepeuuemua 

sue aa11en1 l,: • Ba pac. 't at11 .. au.t~eHd o<fl-ft~) npe.-cm:a

JUWI KU tYUlUJB t • llpsaa. Dp0B8l8BJIU 'l8p88 tOUR ot/t(t~.) 

J&tTO,lOM J18.DeJIJ.mtt XJI8..lPat'OB,. Dl88! Dap&J&8'lpH l 

o(fl{tj • (0,38~0.06) + (0,61,:t0,18) f , 'l.e. 1cJ•O,~o,a; B 

o<.~ (o) == (0.61,1. .0,18) (I'aB/c;t2• 

HeOC:Sxo.lDO nox'lepnyn, 'ItO npw npo,loueBD tp&exTOpn 

!?(ft. (i) c TUDW aa•enaa nnpuel'pOB olp.J o J • o< ~ 1 o) B 

OdU.Ctlt f > /) 3D 1'p&IJt%0pU DpllXOJtJI% JIDO %0UB (2, fYt ~, ) l 
t. 2 t ') 2 t1. 2 

npx f 1 ::: Jt.-1 A - 1,269 ra~- .I,6I I'aB • hi :. I, 315 raa2 
~2~ ~~H • 

• I, 73 raa2 
[ 18] pa3RO•:D 2- o(./l.(t1,J- p8.BIIilt 

9, - c(R. ( ~~). 0,64 ± 0,30 ' 

J. - o(_ It ( h1~,_,) • 0,56 .tO, 3I I 

BooCS~te roaops, -rpaextopu Pe.lD uozet 11 ae CSHTa npo:ol JIJUIJiel, 

a J&OUt' CSwn JI8XO'fOpOI JtpDOI 11 JtOJ'I'ZBa JDiet'lt BtCSOADe H3J.IOMW 



- 16 -

?. 

sa noporax poqeau D6oro ••ca. n-•eaoaoa ( t :: J< M,., Jc = 1,t,, .. ). 

O~o B c.a:y11ae nepeaapJ~JCK• "7' _, ,. "tt. J -ifpaexropu 

c{1(t).(0,55z.0,02) ; (0,?4.;t0,08) t B ooacn f ~o BeeR& 

noxoa aa npJDIYD JDIIID (cu.p1lc. 'i ,Hpxua np08JI) • np:w 

DpOJtO.DeliD B OGJI&CT!t f > b ft]>OX().On Wpel t-OtUty 

( o~., I M i) ::: 1~ M} ): 
1 - ~ (~Hj }· 0,0~0.,05. 

noayouy, eu• .u.t e:omooc:tpuu .:~ J- rpaer.rop•el norpetSo:aan, 
'ltOCSH B ;1~, .,. tpaenopu tlBJJa np.nol JIJOI:W81 I Od.taC'.fiX 

i 4 tJ • t ~ tJ , ro HUe11a1Jrca na BHBO.U.I I) up• nupean 

Jlll~~ ceuol Peutnfl tr-(~f1t ._ [16] CSHA JtOJIYII8Ba 

ftCf811&%1R8CDII oDCJxa, JtO!Op&JI npiiB8JI& K HCDDBD BU.IOU. 

o(; (t) 4/,- rpaexropn1 2) nmoreaa ~d onpeJteJl&Dilel pou 

4 fl.- lleBOJUIOI oeodeUOCD B ACJOID'!OtUe aJIIUDitylK Dp0ll8CC& 

1 -f ~ fJt, aeaepaa. B .IIMSou CJiy'18e aecoll& zeJI8.t8Jl»RH 6o.aee ro•

BHe uaxepeuu ~peHQJI8JiltDX ce11en1 peaKJU~JI "1""" t 1t B opo

xou HHtepsaae aaeprkl. 
PeaQJJB .,.-, ~ f h. JIByqaJI&t:t. 'ra.'DO B pe.cSo-re [ I9] ~ 

B 3tol pacsore ro.aocr• no t da&a npKMepso B rp• paaa ay.-e1 

11e11 B UTJlpOBIJIJIOI 8Wie padore { I6 ] • 31'0 YJlf'III8BII8 %0'1-

KOCTJI diaO JtOHBrHYTO nytell DJiepeHHI 3H8pntl paCna.PHX fo!G

BOB C BO~» SHBHeJHX •epeBXOl~KBX CD8XTpOMeTpOB C tO.aOCT~D 

ue xyze • IO!C. -
BoepeBliS nposo.tHDCJ. npx. f 11 - • 4 raB/c B urep.~&.~e 

0 ~ /t/ ~0,25 (l'aB/c)2 • lfaCtUUt&B•) CYI(eCTBGlDIO OT.IR88D(88CS Of 

.lt81UIHX [ I6] noae)tene JtB*:pexuaJiwroro cetaena d ~ttl:: j (t) 

B OGJI&CTB /t/ ~ 0,2 {1'3B/c)2 : 31CCnOU8QJI8JloKd CDAJt 
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"' e ~ f ( 4, 3 t) uecto nmtto 1 ( I6 } • :fro p&Ulmle 

ocswc:aaetcs, no-auuouy • BeEO'fC,piDI aecoaepmeBCtao• npo:uema 

JGCcm.BoueKJUI ye.aosoro pacnpe.JtE Jteau, nppatol a pa6ote { 16} • 

( C». CJ18.Q»>I(d naparpat) • K CORtJttHD, pafn& [ 19 ] BHHOJJHeU. 

np• o~ol aBeprxx. 
fa:nu odpuo», Cfty&1t'iUI B CUY'fal DpQJlecc& rr-f _, l h JI8KI8 

aea, 'It» JtU PeultJDI rr-f ~ Tr
0 

1t ; 

I) Bet ruoro 1fttxoro no.»;taepqe~au :acex npe.JtCKU&Bd •peDJrcn

KII•, K&K I CJIY'f&l PtaKIUIK ,. -f ~ Tr" Jt I 

2) c xpyrol ctopoo, ot:aeprJ11Tlt r•noteay od oupexeUBiltl pou 

,4 :z- - OCOdttBBOO'fll B 7' -~ -> f h 

Bit oeaoanl. 

HaxdoJtee DOJIJIYe ~&e no nEtpnapQKe OHJr• noJly1leliK a .uyx 

:m<Sopatopux: a BpyueiBese [9,Io] 11 :a JJ;EPH"e[ 8,16] • :Scnep•-

118Bm&JWe YC!&HOBH 01"JIK\J8JIJ1C1t B OCBOBHOM TeK, liTO B Epyuelae

He JICBOJB80B8JDIClt BCJCpOBHe A118JUA C ae•eC'fBOil cy:tDtapHOI 'fOJDUI

Hll 5 pa,ua.!UfOJDIHX .u&t a B JlEPH"e - I2 ~BOJDIHX XJIJDI. 

Hecaonxo p88JIH1I&IBG • npo:Qe.u;ypw :aoccmao:ueau anpauenB 

B8JCTOp8. mmynca 0 n - aeaoxa • 

B aJCcnepn:eare, BllllOJUlelDIOM B Bpyaelaeae, JtU &JI8JID8. 

O!dapa.IHClt COdH'fKS C yrJIOlt p&8.1Hta. 6JtDUII It DB1Df8JIJ•BOJI)': 

0.,99 ~ ~;,; ():L- 111 ~ I,I5 ( "" 50,C BC8X COClHTJII). YrD f} :r Jl 

8 :.ill- • ClfC'ftlle •eBrp& JlaCO ( .,. ·- f ) • Tuoe otSpea&JOfe 110 yr1f.Y 

pa:ueta uoataJ~o omo••••• *eltt - 4JGH B, mK no~llepKJJILIX 

aBtopw [ IO J , noaaoJLUo o mcno.u.aou.r• CS:acce&TpJtCY yra 
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pa3J184fa p&CII8.lBJIX qto%0BOB B :a.•r&C%88 BIJip&BJIUU B81t70pa JOOiyJlt.- · 

ea. ,o -•eaoq •.. Ba aTopol pa<Jo~:e [ 9] daa npexnpnsra nomtua 

YCOD8JS&llft80BaH np0.8.1JPY BOUCftBOUeBU yr.IOHro pacnpelt.18-

tnDt. Jtu nepeXO,ICa OT t- p&CnJIG.Jl8Jl811U•DO.Jll"l8DOrO B8. OCJIOB8 

cSJrccenpxc yra paa.1era. 1t JtCTirDOJ&Y pacnpe.f(e.rexa ve!o~ox 

IOB%e .. KapJIO US DQOro D'tep•Jta DO i JJH11RJI.IJ.Uffi BOnpa.BOtf

IOrle oomrre.n. IBo:amtD BHUC.trJJDCL .'VIS CJlj'tiU, xor.a pacnpe

l&Jiene rexepwpoJaDHX n° -•eaoB:oa -...BUOc• noTpomDJJ(. 

O.lHUO 'ftUtD cnococJo• BlftHC.UU»e IIIIODTeJm ro,ltll'fU TOAXO B 

'lOX CJljw.e, xora n*peBlllf8JfliROe ce•eue aBDcn.'C.I mmeiaol 

t)yllltl1JI81 t • BJWDIO no s%ol npH"'JIHe aB'fopu BWUCUJDt nonpa- , 

B010W8 IOIOD'fllUf mxze JtU CJry11Ut KOl'.-a 3a,)plBCUIOCL yrnoaoe, 

pacnpe.-eJttDe 1f tJ -aaoaoa, d.IJ3&oe 1t axonepaeBT&JIDBO aatf.m

.tiDOJQ' pacnpe.-e.aeao (MeaQBo, cswecenp•eaoMY)c do/df= ~~ 

.t.U 0 ~ t ~ - O,I H df/df ""' ·'!?tf (7,6 t ) lUIS 

-b <- J,I (raB/c)2• Jt.u ocSpe.aa 0,965 6 (} fr / f)~·li !S 0.165 

dLIJfM DOJty"CI8JIH DpaltR'l8CKJf 1'8 se 1101lp8.BO'IHH8 tmOmrt8JfM, 'ITO J1 

B nepaOM cxy.ae. 3%0 COBBaXBHBe IBJSerca. UG-BIXHMO~f CBQICT

BIIIll: •xepo•et• reo~terpn - IOQC·I reo~~erpnecxol ~KTJIB

aocrs. pe'FJtC'fp&!ln coosni e tt J ~ 0,3 (r3a/c~ • Be uozer 

paccuarpaaar»cs xax nQXrBe~ewwe npaaxnaHOCTB npxaaroR upo••
.lYPfi· 3m npoueJQTpa uyrpeae n:~onraopeuaa, % ••• .l.U ee acnoxt.-

8088liJIB Beo6xo.ouo aara xenm.Jl1>e yrJioaoe pacnpe.le.ltJJJie.., n° -•e

aoaoB, xoropoe s:a.ueTcs npept%4)11 IICCJie.lO:eaJOUI Jt aapaaee sen

aecuo. ll03%0JIY MODO CUT8.T:D., 1170 Jl JO BTOpOI pad0%8 [ 9 ] -

pacnpeJte.IHJte aoccmuroueso c m:no.naoauwex dHccextpwcu yrJta 

p&aDTa. B rpert.el paCSO'.te [ llJ] CSpyuel:&ncxol rpynm& 
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Jtcnom.aouaJiat:o anoDe uocJie,loau.renB6JI npo•e.vpa aoccmaoue

HKB yrJto:aoro pacnpe,le.BiiDUI. B lta'l&CTBe 1fC'fBIIBGro p&enp8,UJI8BD 

II0 -UeSOJIOI dpuacit ro, KO'fOpO•~ npODJCWI'l p&CttpeJl8118B1t8 dXCC8K

TpHC yra puJJetta., COBtJall&1Dil&·e c axcnepDenuHw paCJipeJteJie

H1flll 6uccexrpn. Ecu w BLtdepe" xezoropoe yrJJosoe pacnpeaeu-
axe 1f • -uaouo:a, ro , Jtcno.o.ays eaolcraa .uyxtoToHJloro pacna,xa 

ll0 
-1188011&, uoao BPeJlC.llC&3a'fL ( C!aTlfCDqecKB) COOTB8TCTBYJHII88 

pacupe,~teJieoe ••ccesrp•c yra pauera. OdoaB&'DDI wpea lei 
1 

seposrHocna roro, 11ro n°- JleiOB xs j- 1-D t - D!'epBaJia •nopoxar• ' 

6nceupacy » i-M f -arepB8Jle. TorJta pa.enpeJteJieBU c:htocexrpwo ! 

(fy,le'f OIDfOHJJ&fiCll Bllp&S8Hltell 

B (-tt) ~ L.. Ai/ fJ /-ti) ) 
1 

r1e 1J (.f i) ,4 . ':- 118DB8C11108 pecnpe,ltJitB•e ll0 
-Ke80BOB. 'laCSJIIIllY 

KO*IftlJ!8ftO~OSBO IH'DJC.lll1%i IIITOJlOJI IOB'fe-!ap.IO. )la.lee 

• 

npe,1tCT8BBU pacnpt,l8JI8B1f8 ll0- MIBOKOB jJ /t1) B BQe DODIIOJB 
ft ..... x 11. 

f (11) = X ttJ1 t-1 h =:..() 

If TOI'll8 Jt,.,,_. st. 

P /('} = L. a., 4 A~i ti . 
h :./) 1 

liOJ;lrOUil BHPU&JDJe J (-t1) »etCJtOJt B&BM&BHD 1tiiQIJ61'0B llOJ 

31CCB8pD811%8JIWIOI paciip8JltJfeRJl& cJJJC89K'lpHC, JlOUO HOJIYft'lJ. 

811a1188U KOa4w)QJteiiTOB a h • 'IBOJIO fl ,._, u • KaK BBJ(JIO HI 

DpJtB8,118JIBHX paecyue&tt. 3TOT C1'10C06 BOCC'TaHOBll8lDUJ yrJIGBOIJO 

pacnpeJte.unu sB.Uettcs aocaemuw. Beo6xQ.~Do no.nepayr~t, 

uo pacnpeJte.uema dffja;f •cs~tc::ce:&:pHUGe• [ 9] H no~•euoe 
c nOJIOBPdt tDJiosenoro cnoc~ ,., .. xe anop&D [ 14] npaepxo 
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o,10fB6Ko:~~au J~/di ~ ~ np• of:/+ I ~ O,I (raa/c)2 

H npH /t} ~ 0.1 (ra:B/c)2 ce'lellJie DI.Jl8.8T no azcnoaeute. 

Bo.1et coepmeuaa npotteJtYpa Boecmxoausa yrJioaoro pacnpe

Jte.leBD 6taa y UEP.fl"o»CKol rpyn:m [ 8] • lc&poue EUepw, 

mcnoJIUOJJall&e ettol rpyunol, conoau n 26 aaopoa, J1a.1Y 

KOTOpSD ····-pr 4B11111tOBHI :ruracmom C C)'1DiapJIOI TODlDOI 

!2 pA.lli'Ul•OIDIUX , : .ua. no&tol(f .._o CJHH no 'IRAif -rpesoa a 

JI'IDUX OQtBD&TJ. O~BOII8D8 aaeprn D(..::: E, /E.t pe.Cna.tBHX 4JoT0110B. 

'ra.x11e oaeu• HaJttuO xoao duo uponaeeu do.aee ••• .-.u 
5()% CJiyllaelS. J{Jia OC%8.'0tJWX C00Htd 3Hepru p6CDUJiliX ()OTOHOB 

6H.D BaCTOJIHO dJJDn, triO OJltiKa IIX OTBOII&Bd DO 'IIICJULll 

Tp81COB B .IDUX c5HJIIL HeKUeDol. Jtu 3~01 'laO'flf COC'ilftKI, KaX 

np&JUIOJrarUJf &B!OpH [ 8] 1 oGe. pemeJt.aa (O'ftBJWIO•peUBJIS 

.f;aAI - k~ Drr k -l:fG._ ~ _l·~ Orr ' Pn = rr ... : fr) /• 3) 
1 v1- ~P-,r-+ ot.. ~..-r +'/"'- , , 

0 • OJPOI U p&.C1J8,JUUaiX CKl'fOI:OB) npa&'fR8CEH QtBU'IBH. 

lcnoJIUOBIJ!JIS otSa paellU.BU11le c cooneteTBl~ ncaa. 
fiOJIY1f&DHe p&8YA%&'fH DO duj dJt Dpa.ttft1leOEM COBD&ll&D C 8BUO

nt'I'JINJBI Ja1BH10t CfpyueiMHC&OI rpynmt. 

Taxa o<Spasoa, a p&(Jomx [ 8,9 ,Io] wcnolla30B&DG %1Jll 

pa8JtHX cnocode. Doce!UOB.ItBD ~rr.ao•oro pacnpeJteumun I) 

no CSucce&Tpmce yra. pa.aJJea1 2) cnoco6 B (it..) 
(cu. swme) • 3) c acnos~aoBaa~n. o~eaox ora018KXI aaeprBI 
paCDa~RHX toTOBOB. 
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§ 4 • Btlt0%0p!8 &aMt..UU Q npogeR;e! BOCC%UOBJiellBB 

yrRoaoro pacppe1e~e•xs. 

noxaze», qro acno~•aoBaHae dxcceB%pBCH B za•ec-.rBe sanpaa

Jesxa no.1era n° -•aoaa llpBBOJ.JIT 1t aueDOJIY •c~eHD yrlloBO

ro pacnpe.leJiexxs B oCSJiaCni 118JlHX /t / • Yr& Pi = (fii: f;o) , 
. i = 1,2 • yro11 pa.a.um 8 = B rr CltJiaa& naecDIDIJI coouo•eBUJIJI: 

.J,·u f} 
tfB1 :: ~ -1- ti_ 

u. I _ A·no 
?13 L - tH-B -f '0< (11f} 

r.le d. -:: £.,IE.(, , 

Dpx J18IKI yrax f) (BHCODX 3Hepr11.1X) cpopJIYD ( 1lf ) 

MOZBO ynpOCTB%•: " 
{) ()L = 

(} (1'1,) 
@1 ~ 1-tt/ot. 1-to<.. 

YroJI, onpe.lt.IJIMd aanpauenu d~tccexi'pBCH yra paa.aem, paBu 

IIOJIYCl'JOII yr JIOB f) 1 II 9 1Z l 

8 e :; (e., +- e,_ )I 2 • 

Yr .IY ()1 ( t) B 8 I OTC11JITJDU)%C:B B II.IOCltOC%11 
~ 

OT B8ltTOpa Pt"(/'-?.-) 

(cM.pxc. ): 

PRe. 1 

_, 
~fr1 

~ 

· ~ · ~!. ~ ( Claccex:rp) 
e.t err, g 
~~ 

f /':L 
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II 

Yro~ MeXXJ dmocexrpwcol ~ 11 sanpaaae...- no•eTa n°-.. aosa , 
paBtBt 

B,c = ± { ~.:G· -G, j ~ ± {P,~B.- &._j = ± i/9.- f)._j = 

j ~. 
1/1-,2 2 

::- :t 1 (1-ol..) 8 == :t L e ::;. +-
£ 1+oL :... 

• Yru (),.. - IIJUlllll8&-

JDll Jf'OJI p&aJiem. npw ........ yra pa:IJIIR 0% -····IIOl'O I 
8Jia1ftllU 9»t. JtO I,I5 9..., (I,OO 6: Brr/~ !:: I,I5) napa

Kerp j DUU8TU 0'% 0 .10 j ~ -::: 0,5 (OM. [ 20 ] ) .noozoa

&y tyUllB8 DJI0%110CD BepOSTBOCft XU Dapall8%p& J-KOBCT&Jlft. 

(eM. [ 20] ), TO Dp11 TUOJI: DKeU- yra pauem JTOJI 

Bwc DpaET .. ecxx paBBo•epao aaDO~eT BBTepaaa or 0 JtO 

r/~2 ~ = K PJ • e ~ ==- o, 2,,86 ntt1 .IIp• yra.x {).,. ~ {}.,. R 
4 -~ .., I I J\ 

{ {),. = (fr,/, P.,-) - yrOJI BIVUtT& Jf>-KeiOBa.) yro.a {), = (/', 1;.-) 
paBROIIepJlO ll3M8U8'!CJI 0! 0 JtO [} rr I • llpB ().tr ~ f)trf yrOJI e,' 
•a•eueTo.t or 0 JtO 29 • up• doJiuu: yrJJ&X B.,> {)trf yro11 9~ 

1ft 

•a•eaeTCS OT 11rr - () 1f l ~~ (}.,. + ().,. i · 

PauHDe yrJJo:aoro pacnpeJt•tJieJIU, odycJioueuoe BCllonao

BaKBe• dxcce&rpwew, o.-.suo»Ott np• acex asepnru; yro.a 

(j, 1 = X, 0- == i m I(!/ E, • y:roJI JJUera 11° ~•aoB& ()., :{iii/ f.,> 
BX ODOJI811B8 p8.BR0t 

P1ft I()., ·~ ~ K,/ fiii . /tl ( 15 ) 

Ku BUBO D l'lOro BllpaRHU, B o<SJiaCni IBIHX ~ p&aMH~•e OCodeB 

ao HJIBO • llpJI tto.oDX It ) paaatwe ywnaeTcs. ocochm
ao CJJJIJ.HO paaane a&DCJIT 01 accli pac118-...elc.s 1JaCTX111i In a 
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.us t~rr 

;us .,.. - uaoaa. B m11ecne np1uepa npne.te• ol(eBD pa8JIIi11Uf 

yrJIOBot'O pacupe.teJieBu B peaKllJilt ,-f ~ ,. vc. npw f,- : 10 :r3a/c. 

IDJfiii.&BBI yroJI /)-,., paB8tU P..., = ~.,.- / E 1f" =- 0,27/10..09 027 11 

yroJI (),. ~ •0,00'78 pa.pu. Pe.CCKO~pa B8ClCG.Ja&O UJ'IA81U 

1) {)tr 4:- {).,I I 2) ~" ~ !}" i J1 3) (), > /)Tr f • 
B ft\d.~J~Qe Lt npne.-u qeJmt pa811H%U. 

TBI~t.Paa.uTae yr•oaoro paci~t.te•eBXa, o6ycaoa~eBRoe 
BCIIOJIJ.301811lt8JI 6JICI:eX~1'liCJi yra p&UHa B DWC'fBe 

aanpa.BJI811U BOJIID. ll0• .. M830Ha .(pe&QD .,.-t -:1> ., • .11... )I 

{)., {p~} &~ fr~J - t (r&J/c)2 - t' _{l'aJ/c)2 ! 

g.,~ ~.,t o,ooro 0.0,0088 O,OOOI 0.0.00'16 I 

I 

g, :: f).,.( 0,0078 0.0,0156 0,0061. o.o.az•s 

()., '; wtr~ 0,0156 o, 00'1&10, 0234 1),0243 o, 0061.0,0550 ! 

B.,.= 3B.,c 0,0234 O, OI5MO, 03!2 :>,0550 0, 0243f0, C1J70 

f) 7f -= 'I B.,f 0,0312 0,0234tO,Ofi O,Cf.J1 O,<J55•0,l52 

@.,.-:;. s-@.,{ 0,0390 0. 0312.0,0468 0,152· 0,097•0.218 
! 

{)., =-6 ~ .. , 0,0468 0,039.0,0546 0,219 0, 152+0, 298 
' 

{}, =- t () 7(/ 
O,ai46 o, 046&10,:0625 0,297 0,21S.0,388 

Ku BQJIO 88 &GJIQH 1J, llpB yrAX BJUem If-•eaORa ~ -(!~A~) ,. - f.,•, };.- . 
o, 0078· ; peau yrox f) I ( ~ -1 ~ ) . '' yra paa.1em) tr :::: ~ , f.,- ( 

11
WJICCU'lpKC& 

pUMYJae%CB O'l 0 .-o 0.0156 pa.uaa JWl (a smme nepe~11 t ) npa 
z. B -z -t=f1f T 

2 , z ,t 2 
• 0,0001 (1'3B/c) :aeJiu'l&a-t = f,B?T" ·(Ot0,0243)(raB/c) • 

I 
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npa :vaniX /f/ ( JCO /f/ ~ O,IO (I'aa/1~ paa&De BUBO • 

DpR 60.IWIJIJ: -aJI&UliiDIX jt) (np~~uapBO e /f/ ~ 0,15 {l'aB(C)2 

OTB0Cft8&1W1 pon pa3&%1UI DaJl8,8 f • 

J[.u OtiOC80B8liD JfCDOB801UU t11tOOtX1'pRH yra pe8J18%a I 

sa•enae anpaueBU DOBra .. rr~ - •e·aoa ~o (cx.,aaupaep, 

[IO, g] ). DpDOJlll'fCII. mKB eoodpaKeau. lU COBG&JDBOCD pa.c~OI 

c yrJJOJI paa•em dunn • a&DUWIOIIft 0.966~1/.9...,~1,15, saeprn 

p&Cna)tBHX 9QTOBOB .10CW.TO'IJIO tSJIDg,.tu .. ··. 11%0 Oda pe•eoa ( 13 ) 

llp8XfJ1118Cb Q&UX'DUI. Qpalro 118. eaROJI JCIH 3'!0 Be Te.J:. llpB 118 .... 

aean yra pu.1era flrr" Ow 1&0 I, IS{)_,., uape:Merp o( = E,jE.~. E.,!: c-t-
~ 

nJ~euerca ~I :.o ~ = (1-11U )//1-t )"") • I/3, (J ~ - o,5 }_, , 
t. e. anprn pacnaPD toToaoa •oryT CJUWIO otD111.tt.ca. Cpe.UJet 

aa•ene BapaJ18%p& 11{-.., BHUCJleDOe IIO iopJ11.18 [20] : 
1 1 

4 = J 1tf-(ot} .(.do</ I '1rl"(.t) 4..«. ' v {Pi) • t/(1+ .L) L' 

/:4., d...w 

pultO: ~,., == 0, 62 • !UD odpaaoa. I BO.IOB&e HU p&CnaJtOB 

(Ot95!:. ~1;/A ~ 1,15) neprn p&·tn&JlHID' toroKOJa O'fft11aftC8 1 

c peJtBtll 1 1j Z,., ~ I,6 paa. ~u a &li&Bo or......-ea • yru 

B~= !Tlr1~ ~) JI ffl- = lfr: Arf)) l ri;; £,/E.t. :; /iu e;./ ~i, B1 • 
B pat'S0%8 [ 8] MPIIJI8rp 11(. OJ'liD»&ICS DO UC&II rpeaoa B DB&X • 

.50.Iet 11e• B 5~ U7'JUB ftO KODO cJwtO C;(8.U.ft O.POU&W&, B 

ocT&Aox UCIHua: , xu yue.,._iT auopa, aepra tftOBa dH.D 

BaC'fO.IJ.KG f~, UO OltiDa JIX OrBGMIId HMO ...... aeBB.~-01 

• aro, uo ••- a:aTopos, ra odJJa·tr:a, r;l(t o6a pe•eau ( 13 ) 

DpU'lfttCU: QO!Jf'IBH • 
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c noCJie.QD aeJu•••••e• TJ>Y.PO cor..~acwn.u. B 1lllnfPY8JtOI patSo-.re 

[ 8] o•ero Be roaopa%ca ocs oC:SpeaalDDI no yrJIY paaJiem ~rl 1 

DO•BUDOIIIY t &liTOpLI 3%01 p&(SO'tli IJCDO&aOaD - CO·O~OCn 

pacnuoa, 118 XOTOPUX. .-onycTD ll 6QC C.l)''f&IB OB1J JIOrU ~eDO 

Ol81fftJ. uapuerp f7L • J1U OCDJJJaBiX ltQC codil'ftd Jl&p&Jl8%p c<. DM

U8TC8 01' I .1&0 o!~ = (1-j-,)/(1+~) • 0,572 ; j.,.., = 0•4 II cpe,uee 

aa•ene noro napaMeTpa. pt.BHO ;! M:: 0. 72. T.e. aaeprn B cpe.-

He• OTJIJI1IllmUI :1 fo!"111 . ~ 1,4 pas&. 

'.:.!UD oGpaaOJI1 U 'lpl% CnOCOISoB B0CtCm80U81RUI yrJIOBYO 

paenpeJlt•eu.a, odcYQ&BDXCS • np·t.lH.Q'DlO uapar~, ronxo 
lf,..k Jt... 

o;m~ cnocod ( 8 ({):: ::2. tlH 4 4J
1 
.. I · ) BWrJIQft JIUCSOJree 

lfzp f j 
xopp.._. Opuo nocsoaxy ace ·rpw cnocoCSa .-- up&ePJIO o..-a-

xoaoe DOB8.1811H • .Pi{JtepeJDU18AKO:ro C8'1fJIJI8, B rclll 'IBCJie II CS11CC8~ 

pJR!&I cnococs, we:a.a-.d pacnpe.-;iiJJeae B odacr• MaDX / t I , -.ro 

a To ,u.eT noAO.l yeOJUint.es D xoppe1mrocn cnocoesa B !+ t) 1 ocsacn 

•aJita / tj • 

§ 5 • &!t!J!peJ1!118;&!oe cte118Bll8 nepeaapgg no& W••• 

B padore [ 21) DOJIY'I8BY peuepcJJOJUI.Lie COOTliOURU ,Qa DXOli-

BYKJIOBROro paocenu Bnepe.t'flf1181'0JI a.uzrpoaranaHX nonpaaox. 

Ba OCBOit ~ XBCDepCBORBHX COO~l0.8BKI B OD~ecKOI reopeua 

uacJJeD au11eD.1 .uttJaepe-ltllMJI:r.BllX ceum (tl pt~ / d f)+ ~ o upe-

aapqxw .,. -f ~ .,-• Vt- uo.-; syJJe•~· Blmto.ae& mae aaawau 

celltBJII nepeaapun (dCTe!/di)t=D c Hcuo.auoJt8.1Dfo uu•r1.111 

Bert [ 2 2] ., )/ - pacceou. 
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B mCSJIQe S npmBeJteUJ peay.lltT&TH atu pac11eroB 

• axcnepneHTaJI»&e ,ll8DLie [ 9 ] • 

Tad~ 5. bcMepemu~&naue -ce11ena PeaBllD 

IIPB t • 0. 

p.,- (1'3B/C) rJrr;~jdt [rl/<ra.Jc)1 d~~jtit 
I 2 

(dUl-:tftlt} axon. 
3 

(ti~;~ )xcn. 
4 

8 5Io+250 I74+IIl3 246+37 ,-v 620 
- 6I --I84 

10 It 49I+219 Iso•I23 222+29 - 500 --165 - 27 

12 377+175 Ios+62 186+24 ,..., 4IO -133 -22 -
14 392+267 

-I64 
I09+97 

-32 I~.;t24 ,..., 360 

16 288+I60 74+43 I34+29 _, 3IO 
-II4 -4 -

. 18 Ss5+203 
-137 68~~ 88t-34 ,..; 280 -

ltax BJJJUIO D 3TOI tad~ t corac:Bt T80p8ft118CXIIX 3Ba'I8Bd 

( dff'e~jd:t)t .. D, (I-a xo:aoua) c axciiepneHTOM (3-a a...,..) 
UJIOXOI,.KIUI11fdt • .Q'Wt COrAcyMC:JI C 3ECnepo:eB'.r011 CI'IIBU 

(dre~/d.t }f-;D (2-a xo.1oua). :B lf.-1 ltOJioue npx:aeJteBH ceuau npx 

t= D t DO.JYUDHI B DptDO.IODBD, 'ITO H'ltJIB8 nepea&pu,KB tf8..18,t'.r 

IIO ucnoKtBTe BO BCel ocsacn 0 ~ ft 1 ~ 0,4 (raB/c)2, a saCSDJt&e-
~ 11-A.Oty~ 2 

11oe ,._.. •• B pa.lose 0 ~ /tl ~ O,I (raB/c) odyc.1o:a:aeso wro.u-

•ecxKKB norpeaxoct~~MR axcnepRMeB~~ (xcno~aoBBHxex dBccexTpBCH 
yr .Ia pa8.18T& • D'lecnae DJip8.B.I81ltUI llOJiem n° -xeaoaa). Ct'18HJIII, 

npBBt.l{tDHe B 4-1 XOJIODe, XOpOIIO CO.rJI&CyaTCII C npe,ICD.38.1lBDB 

[ 21] ( d ~r-Aj dt) t::. 0 B nJioxo - c ( d~ !"'/ dt )t= () • HeocJxo;oo~o, 

i 

' 

I 
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OJB'UO, 1&118%Hn, 'ITO lfCDO.G30Bid:lf8 flfCCtE%pJIU ,l.U BOCC%UOB

.18BU yrJIOBOrO p&Cltpe.IIJ18JlU )(0:18% BpD8Cft Be IOJIJt~O K 8UB

X88D ce•eul npa RINX It I (xor.u. ·-r-oe• paenpe.te.aeBae 

QIDICIII&t%CB '8KCDOB8HTOI tfoe~(dt "' e ~~ (I<· f) , ;D...-aa C 

t ::. 0 ),ao B K aaBH8eBD C8118Bd B paiOB8 W.-IWX /f/ (KOrJ(a 

•wCUJIJDie" aa'ltBU ce•em if!t./df • paloue 1f8JIRX /t I 
np• t-~o ~). B &'.EGJl atopox ~· Go.aee U1l Jleaee 

BUUROI azcrpano.IQD ddt 'It I d t~ a t • 0 npoaecu •• 

YJ&:a&tc.t • .acao, 'I'.EO a%• axerpauo.opoB&JIIIIle ••••au d ~ :&/ dt 

JQ'1UI8 OOrJBCOBWBaDCJ. CIH CO U&'l8BJ18101 ( d fl: /tf t) -t :::. 1J • 

Tax• oCSpaaot~tseau O'fGln upe.uxoueue •• .aiiiiHll 

(d~.'..fdt~.; n ~ (do.!jrit}r=~ . 

3J.KJ!I)qEBIE 

no aoel aepoaDoor:m: D80iolec• aJtcnepueB'lUJtBUe Jl8.RRLlt 

no ;otc)epe._JIHHII ce•e•lfD J f; «I d f nepeaapQD ., .. t _, 7 o h 

a ocsacn •&X /f 1 ( /+:/ ~ O.I (l'3B/c)2j¥'11&JtezBII. nouonxy 
3-BBt CeUJUd ( J.fe-./~t)t=-o BtCJ.a JUliO .P8 1IpOB8pD OeBOB

HWX BpRI(DOB HOpO, DO'fOBRIUOI UJapJIU'IIIOCD B Dpe.tcaaa

Hd •pe,x:acrBJtf.ro BtCJ.va aare.oo DllepeBU ana: ce1fnd 

a IDpO&OII D%ep~a.~e aJJeprd • uepe.u.aaeMWX JOIIlyattcoa c BOJIOU» 

do.aee eoaep•eJIJIBX 118%0.lB (at, HaDpuep, [19] ). Bectta 

u&%eJIWiil mae a.auorJA&e •aupe.BU pa Pe&KJ.PDI ., -f -* 1 1t • 



I. A.A.JloryBoB, BryeR BaH X.ey;B.r.-to.aopOc-. o~..t,.-:Iprcua• 

13D, 46, !(119 (I961f). 

2. K.A:.Tep•lap'lBpOCD• JleQU B DO.It DG taut UCODX 

aaeprd. EpeBU:.I966r. 

3. l. Pw.- H,~ • cih-11.. ~. M~d. 5.u·. 16.(1966) 
YtH,~_,121 (1968} 

4. f. FaiA- Va.t'tau t, G. J/aft-uLM. 

fl.w.. 4 ~"· IJ:p. :13 J :162. (!~ttl 
5.- /.$. ~"cy~' ,/. r. ~1A)ft_~.) jd. c. ~~ .. 

/. 7. ~ ~~~' / . .1. t/k/~ 
f"U-t . .C,~~t-vt-Cl ~. &4 .4.,;1 ~ry ;arvft~ , v. :1. .I 

fJ.tl13(1fJJ) j u 7/~ !!_ .) 1'1/l (i91r). 

6. ~~.!a1010a. B • .C.IIurJea,JI.-n.OJtnHHpOB_, I.B.- Ialla'lypo,

I.B~·llp•ao..at !,145 (!965) 

7 ,. I.A.AAJIDIOB,-H.I.,l'pueBa_.l, B.C.lluTYeB_,: ll .. C.-Qiploleuo, 

JI~i.-4eo%pOB_, :S.CliOBDCKBll_, 3.-Ctp~,- I•H•.IatarypB~ 
I~B.~uo,. 

'rilY.lH XJl.-1 JlftZJYHapO.PQI xuxtepeQBJt 110 --~ BHOOZU 

&tftp~ ~.llJdaa (1964),. 

e • P. ~"'' ~tUUL > P. Fa.f~t- JI~U·u., t, f). G iUSa-14, .. '}. 14ti: ~ 
P. So v..rk~~J~t, ,4. St,·"L t_j._! ;· ,At. J~ /ffNAUJ{ ~ C. Ca f).e)c,z~;p, 
1· f. Gttt~;l M· Y 1}-e'tt. 

Pu-c .. ~ tk Jw/. ~· ~ I~ ~'tlf ~,.Jilf~<-'l (111'1. 
1/ .. J,I,·"l f/H~1 p. ~,.,.dt,~ ~· 1· k--r. f ~ f ~fl(- tltLt'~tt uf > 

o. bl-fA:SttiA., c.l'tlL14Ul4,;1 P. ~L,'t~ruui.. .> }{. Yve-r,f, 
I· G~·~rJ. J c. {A,~z.Ul'IJ ) I. All11fwtt:l . 

P ~· M. U:) !.r.) -,, ::: (tl~sJ. 



9. J . .JIMM.t/t·) 1/. ht·> t. c(Vt~t4., J ;t~. wtV~t t; > 2'. ~tJttt~t~l/4. 
flfl. luf. 1itdf . .) !f. ) 'tiS (111.sj. 

IO. A(. U/adt ~~ > j. ~P.At-H£/ft·_, Q'. fucttc«JI~, /). F~~, 
C. WoVC.d _, 7. K~~, E. ~-~~,ft~L • !'fl. /Uu-. ~) !}_ J 1PJ /J'It) 

II.£. ~~p-~, C.~tt.d~tt._, Y. j?~t"£61) jJ. F~-;1/t:u·~~t-... 
{). b ;u'$ttl(. -' J. ~v.dtd-} /. ~4,c~L~~, /. Ut·"t tty..) #. (-trt>t t _, 
J. Ia- H. 1/ri ' s. ~. WM~4 4V-'. ~~. ~·~ f!?. ~ 13 t /191!), 

12. w. Galf~tu·i~ > E I w. ~ k~M& > r. r:. ltu'a.' s.A, ~nft'c.) 
fl.. H. /k'tttjJ, II. ::t. ~ri J 1e, ~io l.ru'~.c • , 

f"<M. 4 -t u Jwt. r-.t . 1-41 ;u I" t- -r-n f7/rj-J. > 

:Pd .... (1m); fftJ· 1-w-., .!.'1:!. , ~ 11 t.; /tfl/5'). 
13. 

/{,. k. XottU4, • 

f~. ~· M-:~ !1, "1" (191'>). 

14 • .J/. /. Wa k ftf , J. ~ tVUJU. -tl~ ~. 
/kfi. Av.} !!!. } 15'15 /11/i}, 

15. B.A.JBeCSUoa. JieKllU a uo.te no ttmue BBcoxu aaeprd. 

EpeB&B,I966 

16. 0. Gu·JaJt, J· i/rt, P. ~deu~, .4. U~·~.&·ttrl.) 
p. ~ ~tu.~ _, C . B ~ ue i o u, /l. F a1lc - Ya/'7.-tt u f ~ I. J,.. I /~Vtti 

~ > > 

c. t4P«ea~-ti > J· Cui~d.) A. Y11eti. ldfi.fiUt., !i.):LH /111'5}, 
17. {. ~ d. al. 

lkfl · lu-. Xdt. J !J_ I lfil /-tg/lf} 

18• ftvrlt'de f)d~ &'~, IJCt L, - i'tJ3o) .4t· 111'%. 



19.; .H • f.laJtiCJJ, J. .I. Ba.IJtD, I.H.Xa:•m.typo, I .C ei&c'tYJlOB, 

!.l.llapKOB.; llpenpHHT OlffH EI-~I (1969) 

flfJ. U., !!_! , 1rf.s /1! f.t) 

20. M.C.XBaCTYJIOB. Co06Bttllll8 Olffl I-'f475 (1969)• 

21• l•l•CO~OB~ea, A.B ... ..a.ea• 
Hi~, 5_0 (1968). 

22• }/.A. &-1-k. )~~ 11 • t/ f~tJ. , .L ~ til~ /J:u-.s) 



PHc. t1 

• 

1 
t 

I "All/co 
r 

~ .. , •• 
I 

'C 
I 

"•• ••• t 

'!; • 
hf t I 

!' 
I u 

• . 
f 

I \1 
~ i as • I 

• l 

IU • 
164~~ 

• 
1~5~ 

fit •••• 
' l 

t 

I Ul 4f 
t )( ~.g~~ 

• 

411 Hu 
t1l 

1111 -t 1.8 6.11~ • 
1 • 't -.,._ 0.,~ 

I • 
. t 

"' 
lfUNI~ • 

~ ... 
! ,. 
i ; ...... ,...,, -t 4tlf 

" O.t ().~ O." a• ~ (6o~~Jl 

[!J] 
ftLC. ~ C, [B) itA.. fLU· 

- -



-O.lt 

t5 4 ~ ~ s 6 ? .,It) ,, 
•I 

s .-sr- 6~·\:.. 

F-

(0 

02 

-02 
pu I( 

JIJO 

at? 

I 

:j 
ttl· 

~ 

eo 

=~ 
' -
e 

flLl· b 

/ 
/ 

/ 
/ 

/ 

02 

! 

t (6 2 

O.lt 0.6 


