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B.Jl. .(6laoa

liqe a I90? rogy Bapxrayeen [I] r llyanrape [2J nonyq]rnx

AoraSare,rbcrBo reo6xoMyroc ycnoBxfi oJreKrporexaHrt{ecKono npeo6-
paaoBaHra oHepnnr, n3 Ko?oporo B[ttexaet, qto o.qptr ns neo6xog;rrrD<
ycroBnfi BosHrE{oBeHra nbegoorefttplqecroFo ofl€Hla aB.[f,slca r{sr.e-
HeHXe eMftOCTn.

l{greneHre euroctu nbegogJlerTprr(a

6c =c(E- 9-d* E),
'Sde

nAe S - ru[or14llt. o6pasp; d -"o11lp{Ha o6pasqa; 6- olHoct{reJlb -
Haf, .Srs.[errp[qecraf, npoHxrpexocrb rerepxara o6paaqa.

Be.mrum 6a /d : -eur 65 /s = er,5/e=1-kl, [3], n.qe 6r -
o?Hoc}llelbHaa rexaHrqecrcas Ae(pPr84{f, pa:}repoB nbe3oo.[exrpira;
kox - noaffflEreH? arer(tporeraHxqecKon cBf,sn.

Bearrorru ratrerratrbHhtr, ornocrreJrbHhm Ae6opraIlltfi nbesooJrer?plr-
KoE oflpeAelmrcfi r,rx r.oAynf,rr,r ynpynocrn (rolo - ro11 af .,.,2 1\na
Kepeflrqecrrtx r,r ld n/uz AJrs oppa,Hxqecrcrx, HarrpnMep, rnna llBJ{Q)

tr Aonyctnrrflr rexanrqecrflmr HanpreHnf,fl u coc?aaJrrrDT IO-l-IO-n .
Bearwru Roa(mlrqlremoB grex?porexan$qecrofi cBfisx .q,us coBpeyeHmD(
ceFHetoe.lemprqecnu nbesoarex?plxoB kor = 0,I-0r9 [3].Tarcnr o6-
pasorr aerttrrmt 6{e Ha o.qtH-Tp1r nopnU,ni 6oarue qer BeJMro{HH

6sA r 6d/d . Ilplr gror rsr€HeHre euxocrr flpaxrnqecftx eBRaaHo

Jllttlb e BeriltliHoil 6{e, n xo&to roBopt{rb o r!or, tt?o Kraccnqecmtf,
nbeg ogtertpnrrecrorfi AoilOEI B cenHeirosJrertpxrax npamf, trecrc{ cBssaH
lorbf,o c rsreHeHxer orHocrt€JrbHofi ,ErgJreK?Pxcecrof, qpoHrqaeroctn x



t$o yrPyrre rSreHeHlla pagrepoB nb@ogrertpnroB B BosHItfioBeHnu
rtraccrqecl(ono nbesoeJrerTplqecroro o(r$ema xrpam coDepEeHHo Btopo-
cteneHHyD porb.

IFa eaacmroB .q,onyc"r$re rsreneutrfi orHocttrerbHroc -.qe6opra.
l4,ta e, 3 I n 6oarue (rogyrr ynpyioc"!{ cocreBrsl I0"-I0' n,/x' )

[4]. B o?o0 cBf,sr E erxoctlrrfl c?pytclypax, nocrpo€Hrux Ha ocHoBe

,qlSJlextptlroB xtt oJlactrKoB, SHawteJIbHoe rsreHeHre euKocTH role?
npoxcxo.qr"b BcneAcrB[e ynpyrono ffrlreHelrtrn crpyttlrp. Iloe?ory o,I.[b-
HHf, rbcsogrextpntrectorR oo{em B rarD( c"p}4(?}?a:( ?aKf,e xoret Bos-
HrnH]lrb rcK,rDrorle.llbHo 3a cqer yrplnoro I3reHerilfi paSxepoB ot Roct-
Ho, etpyrrypn. Boaee toror B gtrx c"pymypax .qrf, crJrbHono [posB -
JreHIla nbe3oo@rra yre Her neo6xog;ruoctil I ncnoJlbsoBaHrn (Fsnqec-
ftoro sQ4eKra HSreHeHrf, o?HocrrerbHo? At{gJtertprqecKofi qpoHxt{aeuoc-

?r.
llresoelerrprqecl(}rn offem, BosHfl raDqnf, B p$yJlbrase ynpynoro

r3reHeHxn pa3[ePoB nbeSogJlerfpnra, a He 3a cqg[ rSreHeHIa ofHocll-
?erbHofi .q,ngreKTprqecKofi [poro{qaexocrlr ro&to HaBBa?b ]mplrrtr rlb€-
sosreKTpnqecftxr. 3€{eKfor. [ear Hactof,qen pa6otn cocrot{t B noc?poe-
H}rx reoprll,r ynp]aono nbesoorertprqecKoro 3a[oerra, ocHoBa]IHofi Ha co-
Bpe[enHbrx Beopefl{qecrxx npeAcrauerum< o6 ynpyn}fi cBoficrna:c gJtac-

rrroa [4], Harfire]rnr( Marcaenra B .q]renertpt{qecroil cpe.qe [5], ro-
,qerrx npo6of, H LoJIroBeqHocrH opraHxqecftol t{sorfit+{[ n l{ll-ctpyrty-
pax [63.

B pa6ote [z] ouro nonasanorqto [cnoJlbsoBaxre B l(aqeqrBe yn-
plrnof At{onerrpnqecrofi cPeAH sJlacarxa B erroc'ltlofi YHorocrofiHofi
crp)rrrlpe c rectroryx o6raagrann npnBo,qr! r 6o.[buoft Ber]tt8{He fecr-
roctx crp]mtypH, npr Kofopofi snerrpocrarnqecxne cllJu He ror]m BH-

3BAtb CrOatro+tr6yg,t
sHaquTeJIbHOnO !{3ueHe-

!Il{f pesrepoB ctpyl€y-
pu. B etofi cBf,alt Bos-
lflraet rHTepec r Teo-
peTlqecftor.y raccuo? -
peloll) raror xHonocJtofi-
Hofi clpy(tlpH c a6co-
.mrHo pacrrarxrmr o6-
rclq,q,Karrr t.e. c o6-
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colporrBleHrs cBoery pacrfieHnD. B eror cJrlmae recrftoc?b crpylcly-
I)ll 6yAe! onpeAeJrJrtbca toJrbro rectroctbD HeaprrpoBSHHono orac.llq -
HOnO .B,ro.[errpxqecfrono ratep[ara.

Ha prc.I noxa,oara nHonocrofiHar eurocrHaf, crplnclpa c .qretrer!-
pmor xs gJrac?r{Ka r c a6co.mrHo pacrrtrr{rHrr o6uq,qrarr. tla prc.I:
I - caofi I{s gJrac?xra; 2 - caofi a6comrro pacrf,llroro BeqectBa npo-
Bo.qfllefi o6raa.q,Kr.

llpr reopeuqeettox paccrorpexxr oJrerrporexaHtrqecrurx eBoRc?B

rHorocrofiHofi erroc?Hofi.cTpytc!]?bt c a6comrno pacrfitr.Hxx o6raqg -
rarr Morno noJlorl{Tbrrrro6u roaaglna o6x.lqgox 6ura uuono lreHblr€ ToJI-
E[lHht Aronerrprqecroro cJros t,ts elacrnra.flpn oroM ycnoBxn f,ecrrocrb
crplmrlpu 6yger panna recrrocm HeapuxpoBannoro oJracr[Ka.

lls crarrctrrrecfton teopnn Ae{opr.aE{r{ norrreprurx ceror( oJrac-
ttrroB rrsBecmo [4], tno cBf,Bb ra.qy HopraJrbHur[ rexeHrrr€crcrrr Ha-
npfieHrf,rx r,r olrHocnreJrbHmr pasxepam,qAe! coolHollleHxe

o-o =1oW-l Qr'.- or = ".5I1- lt ' (I)

rfie or,oJ - HopraJrbnrre xexaxxqecn{e HatlprtreHfif, no ocar i j i A. r
AJ - oTHocnreJrbHHe pa.3repr oJractrra no ocm, lJ ; W - no?€HqxaJt
rexaHrqecKof, Ae(Fp.al$r.

llpn orrocrrerrbHo rarux Ae(opmr+{f,x oracrrroB, coclaaJrf,s[fr
50-1006. nolen4taJu tr ro&to npn6arrsnreabHo npeAcreB[Tb coo?Hotre-
Hra.lt

w=+c(el +r!+r'?r-s) e)
AIfi HarrorHeHHt[ orac?rxoB r

w=A(tr.A.+tr-3)r (3)

.qrlf, coil?tfl o.[8c!!n[oB.
Tarnr o6pasflr Itrf HarrorHeHHHx gracrrnoB

o., - or 1c(A: - A;)

dr-e,=e(rl-ri)
(4)

.q,rfi cflx|lta arlac?ffioB
or-e,=E(1,-Ir)
ar - ot =.n(lt - Ar)
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Heo6ro.qrro rrErb B EtrAy rarre ycJloBre Hecf[raeuocrn ra?epte-
roB o.lactntroB Ar.lr.lr = I.

fua oapege.iernocin ocr 3 nanpaBroHe nepnoH.Etryrf,pno nloGBoG-
rn o6trq,qor, ocu I n 2 narpasJtenn BAorb rrrocroctlr{ o6naqtor (cr.
prc.I). B eror uyrae [5]:

o, = -(p, - pg") ,

or = Pgct

oa=Pgc'

(6)

ee-ua
nAe p"c = # - Bor.rroH€r{?E lerrtopa HeTf,eHrfr larcaearn no oc.fo.

Ir2r3; pr - Bnemtee ApB.[eHre sra?ra ctpyt(lypu I Harlpaartenxnrflep -
neH.q{ryrrpHora nJrocroc?fir o6rtqlor, ?.e. DH€oHee .qaBreHro IIo ocr 3;
u - pasHoc?b no!€rt$aloE rqly coce,$u5r o6xJnqralrr, Herrpf,eHr6;
tl - toJWlHa o.qHoFO Croa eracinra c"pyKtypDli 6o = 8r85'I0-12Q4.

B paccratprBaelofi Sqnptre l, = A. = I r 118 ycJ1oBrf, HoG&Iae-
rocflt ratepara oracrfira crqErei, qto l, = l-2, A, = ivilo r !A€
ao - ?o.u[He cloa AIa0tnra C"p]ryt!ryd .qp ee clatnn.

l{s (4) n (6) ua Hano&reHnono oracflira c.lqiqyslr qro

Pr+2P""=ft^;1-^;), (?)

a ra (5) r (6) .qla canrono oracfiira creAlrelr q?o

I

P, + 2P"" =f t- t{" - rr) , (8)

FI€ Eo - paEHOBeCErn ro.qyrb lmpynocfl{ arac?xra (8. = 3G = 3/2 N.
IIpr cm6or craflfl stracluft8r Eonqp e, = 1 - trr( 1r FA€ er

otHocr.t?erbnAa .qeQoparpe ra"epnaJa oracrrra no ocr 3, lpaaHeHff,
(?) r (8) orparsDr saxon Pyra

P, + 2Paa = E-'€r' (9)

lts (9) Br.qHo, qro c&rtlre clofi g.[actrra arempoctalrqecto,u
.qpBrexler no ocl 3 r o.qroapereHHoe pectEeHxe eno oretrrpoc"asr{€c-
xmr .qgBrenxer no ocr I n 2 fipr ycJroBm Hecltraerocor oracrflfia gR-

BrBeJeHrHo .qef,c?BrlD ylpoeHHono OrescpocraTnqecroFo,qABteHxs Poc
no octl 3. tarorr o6panor. t(oHleHca?op c gractxt[rsa .qratertplr(or r{
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a6cooano pacrrmruxr o6r.nq$enr npeAcleBrf,et co6oo yo{ra.[bHrfi

rynr,ep greBrpxqecrofl raE&fi, B roropor osroBperenHo IcnoJrbs],Dscf,
KAB Hopx8.[bHHertex }t la]reru$arbHHe rorrroHeH?H ferulopa Halrrel:rlf,
Iascaeara. llsaecrno, qto Bo Bcer grer?pnqeclofi ra[nflex c no.qDnr -
HEDltr f, Heno,q,DmrGtxx AplaJlrotrr, BEnoJrr{eHHtm{ lt3 recllotx ratepraroB,
ttcnorbgJrrca an6o HopuaJrbnrre, .m6o tannexrparbmre ttorfioroHtu tor-
gopa He"f,cmra Uaxcne.naa. Tar, Haflprrep, B tJlerrporarHtttar rcnoJlb-
3Jll)!C8 rOJIbtrO HOpIAJTbHHe I(OInOHeHTB, a B OJIempOIanHX'rH[O( ll 9.[€ts?-
poctafl{qecKlx ram{Hex Bpaqennfi xcnoJlbS},D?cfi ?oJrbro TaHneHr{naJr bHHe

r(orttoneH?H Harf,erfla larcaea;ta.
th prc.2 norasaror QyHn[or

er(r,) =*,^;'- r])i ea(Lr) = frr]+ - rrt,
rotopHe Exo.qE" B cootro[eHra (?) n (8) coolgercrBeruto. t{s prc.2
Briqlor rtto .q,JI8 tr, c.leneHl cratrf, croeB orac?}tra I HarpaBreHxtt,
n€pnerlpryrf,pHor nnoctocrr o6uq,qpr, B [HrepBa.le 0.5 s l, s I
ftAn$r pl(lr) r o.(rr) otarrrtsDrca Hesnaturerbno. B to re apera
9!c fiJfin$x .qpctaioEro torEro orparar! npoqecc era!f,f, grac?rra
t,trenno B JmasaxHor rn"epBale ngrenefira orHocrtalbr&fi oasrepoa [aJ.

Oaempoctanrqecroe .qEB.[eHre (rornonema teutopa Hat!f,eunfi
llarcae.nra) npt ytrE[e oqeBrstono coornmeHnfr d = dol, r F.[F do -
to.lqora cron oJractrtre rrptt Halrpfierorn U = OrlolHo npe,qp"aBrtb tar:

n""=nj!).r;' , (10)

nqg ,j|'=# -aJre*apoe?efl,rqecroe.qpBreHxe np,{ d = do.

tls (7) r (I0) c.lq,eretr qro

pr=B-r(^r)-zn[i).r;' , (rt)

nqB r(rr) = e.(rr) - Arf, HenolxeHlu gracttroD x r(lr) = e2(Ar) -
AJIfr COrtU O.[aCTrtrOB.

llorro rpegelaart?br rr?o .qFBtexre p, r c"pyr(t]rye o6pasonano a
pesyrbtere Aefic?B{fr }ia 6pyrt}?y no ocn 3 crmr Pr. Tor.AA P, =

= PrS , FAe S = Solrl, - Sol = Sotrl' - uoqAAb o6xlqgor c"py1 -
rJpu B Heroropofi cpe.qren ee qacrr (no ocr 3)g so - moqa.qD o6ua-
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AoE erpyrrypH npn U = 0. B otor cJl}^lae 6oaee ygo6xofi pacqe[Hon Be-

nnt4Hon f,Br8etcf, He AaBrreHxe prr 8r Haflpttrep, BerrE{Ha Fr= Pr/So=

= p3s,/so = prrlt , HenocpeAc[Be]Ixo cBsgaHHaf, c crnon Pr. IIpu rc-
flo.lbsoBarflr nepeveHHon F3 JrpaBHeHxe (II), oqean.qror rof,Ho [peA -
cTaBrTb taft:

Fr=Ef(r.r).rll-znjj)i;'. (12)

Ypaaxerne (I2) orucuaaet o 6 p a I x u fi n b e s o 3 JI e-
K? px t{ e c rr fl o 0+8 r( r B paccxatpnBa€ror crpycypel
!r.e. oHo orparaet xexamtqeo
pe HatrpfieHnf, U , tar Rar

AeRcrBl{e rpH npltoreHrx l( crpyKry-
f,BJrf,ercfi QyHrU{eR HanpileHxf, .

U

ftoe

"i9tla pxc.3 norasaHa saBrcrxoctb

n=$=F(rr).^;,-rr..rlr, (13)
oo

nAe F(lr) = cr(Ar)i kec = Znjl)/r-. 3aaqerrR hc,^pf,Hsrr paBm{-
tn 0; 0,05; 0,I0; 0,I5; 0,2. -

Totrrl nsrraeqeHrf, Kaf,AoE Kpl{Bofi p(lr) npr k"" = corEt c
octn a6ctprcc (p = 0) mparana ycTofit4rBr)el(toqxa "at npr kaa=Qrl)
r HeycToRErBoe paBHoBecne. 3naqenna tl"a1 , coorBeTcrBJDqre yc-
tofirDrBHr loqftar paBHoBecrar otpafaD! otHoclteJrbHoe yreHb[erfle Pes-
repa crp3nttlpu no,oglr 3.qrrg garAono rg axaqexxil kgc / 0 npr p= o.
CootsetctsenHo "!")= t- ^:t' - otHocrreJlbHoe cratre ctpyr(rlsr
npi alolr sHaqeHrr kec, w p= 0. lls prc.3 anqno, q?o cyqectBy-
D! sHatrem,rr ksc > 0rI5 (6oaee rots{or r"" 2 0rl58i l, = 0163 ;
p = 0) | IIpx KoropDD( He [reercs [o{ o.qHofi :roufi nepeceqeHrn KprBoR
p(rl), c ocm a6crycc. B otrx crlrafi( npx BHe![Her. AgBJre]o{[ p = 0
HacryneEr koJrJrencr noJrHoe corpaqexxe crpyktlpH, npn Koropor tr, -
- 0. Oto qlcto teope?xqecrc{fi pesyJtbra?, nocroJrbxy nptr rar[D( sHa -
qetDtfi I (reurue 0r5) ynpyrrfi noloHt$ral oracrrra w J/Ie He or -
paraDr AoctaroqHo rowro coo?HooeHrf, (2) un (3) [4]. B ractoaqer
peccrorpeHxx BB€.qeHo orpaHtrqeHxe l, u l; , nAe l; - Eu{rraJrbHoe
gHSqeHre l, , Ko?opoe ntxtBoJlnet! ycfpaHxrb Bo3xfiKaDqee ocJro&texre
r npr k"" ,0rI58. 0ro oFpeHrqeHre ror{o paccra?prBerb rar npx -
reHeHIe B cTplmrype HeRoropono rexaHrqecRoro Jmopa.

gaertpruecrrfi npoqecc B clpymJpe orpareercs coorHoueHrer
eeoU

Dr= eeoB, = eeo

9

d do tr,
(14)



rAe D3 - gJleftTPocTaT}lqeCrafi XHAyrI$f, B gJIAcTI{tIHoI A}rgJleETpr8errtrf,
rrJrorHocrb sapf,AoB Ha o6K,IqArar B crPyl$ypei Er - HanpileHHocrb no-
Ifi B STACTTqHOX Al{3JleftTpl{fte.

Ilornrn sap8A Ha o.qofi o6ftrql,re crpynrypE

Q = Drs. (15)

lb (I5) r (I4) crelyet, qro

t= ""0' , (i5)
do^i

rAe 4 = e/to (5', = ors/so = Dr/\r) .

Pacqetrne Be,u.una 6, , a ormu{e or rnrJnnsr Drr HotrocpeA-
crBelfio cBfseBa c sapEqor roHAeHca?opa clpytmypu.

Ypaanerxe (16) orncxaaet n p e r o fi n b € s o e I e K !-
pn trec rrl fi 3 Q0eE? BctP]rmype, t.e. o!p8[aerereEr-
p[qecroe AeficTBne llprt rsraEtqecRor [:treHeHrr pattrepoB c?PJnc!]|I)ll.

l& ( I2) Br.lpro, rrro pasHocrb r€r,'ly cruof, P, 11pr pec = 0 n
ctrron P, rlpn poc I 0.qrs &arfioro gnarr€Hrf, rr ecrb o0ieBTllBHaf,
o.lempoc?atxtlecKa8 cxra

Pec = soei;) ,^;' = z."nll). 
ui

ac a!

3a o.Ern rtrl crattti-pacorpeils ctplrttTlryu oa o.s{ono ornoctHo-
Fo cJtoa rarorre.lbno ro&ro no.q^8ttb, Hallpnrcp a roae6ateabnor p€-
rqre, reranrqecrJD pa6o"yr-p3Bn],D rrroqeg rqEJr rp{Dulm nr(rr) npn

n[l) = o n nr(rr) npn r$) I o r rpfltrn xr= o, A, = Ai (ruo-

qtqh BnAe na prc.3 npn kec = 0, I; ll = 0'5' nanprep).Sla rc-
xaHrqecf,ai pa6ota, paccqilraHHas He oArtH erroctHHf, caoil.roret 6utr
rrpe8ctaBJleHe taft:

d'
Ir= -J poed(d) =rouorj;)[(r;)-r -1], (1?)

do

nAe d' - rnHrra.rbHoe gHaqeHre loflumr erttoctnoro cJloa.

IIpn rarcrrarbHor crarrr c?pymJrpn I ogror o! €rtroclnor croe
Haf,allJlf,Bae|lca otertp,rqecHrfr oHcpmf,

f,"=QU=Bodop[:)(A;)-'. (1S)
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llpn rarcrralbnor Gra?f,r crgyf,rypu B o1nor ee errocrror cJtoe

HAAAluTrBA€aCA rqalrEqecr,ef, aHeprlr8 .qrf, crl]Flafr .q{arex"Pnra xs He-
HOJTHeHHOrO AIaClrrA

-o - 
l,t'[ot)=o)u1u1= 

sodoE.] t(r;l-' - f,t^;)' -] (1s)

n .qI8 cJlyqaf, .qror€KlpnKa r8 qlr?ono gJlacl|lra

u, = Bodor-ftrt^;l-* + rl - 31 (zo)

Cratre c?plncyp rpr rHe[HeR crtre Pr= 0, conracHo (I3)rot-
p8aas)! coolHo[eHra AJrs cr]rqa8 .ql9rerrprxa lt8 Herro.l}leHHono tJracln-
BA

.". = t{rr - {) (z)

I .qJlfi CIl ilfi .qlgreft?prra rs ctrlt?o8o aJlaclnra

u = 31x2/z - xt-) (22)ac a-' )
lG (2I) cJleA)re'fr tt!!o BeJIrtIrHa kg" nxeet ra6c[ryr, paBgun

0'158 npr It = 0163. ng (22) crelyet, tlTo Berl{totHa ko" rreot
ra[crrryr, palrorfi 0116? rene rrpx Ar = 0143.

Ycaoana r"a :0rI58 .q.rs cJrl rafi .qlaretttpxra ns HanoJrHeHHono
gJlaetrra H koc > 01167 lls crl tas Ar{oJrempnra ns cnr,rrono gJrac,n{-

tra rorlro paccratplBa?b Kar ycJtoBra 6olruono xo,qa crp]nmypr. Ort
yc.[oBra rorHo [PeAcraBlrb ?8K:

psc > (0,o79-O,@4)E- (23)

I4s (I?) BHreKae? BupareHne .q.Jra eHepnoerroc"x crpyr"Jrpu c ora-
ctl{trlDDa .Etorextptlrorr orpeAeJtneroe trar o?Ho[eHre raficrraJlbHoll pa-
6omt, norSnraexofi or ctpyr(llpH 9a o.E[H pa6orrrft rllrrar r( o6ter.ry

3'= o(o)l'(l:)-'z -11
sodo 

roc Lr'-''

B cetrrme 6oaauoro xo.qA crpyrctlprr, Hanpt{xep

ns (24) cregye!, qlo a = n(o) .
0c

II

(24)

npr Ii = 0r5 ,



Berrtrrna

p(o
oc

)=""0"=

2d:o

eeoEl

2 a

rAe Eo = U/ito - HanpfieHHocfb gJrexrpxqecxono noJrf, B o.lacrlrtHor

.qrorerrpf,Re npr d = do. Tamr o6pasor, n[!) ecr" onepnoexf,oc?b
roHleHea?opa, oflpeAeJrfier.af, Rar oTHoEet[re HaroIIJIeHHon I fioHAeHca-
rope gJlertprqecron gHepnrr x eno o6teuy t6]. .[,onycurran BeIntDtHa
9ton oHeproerftogrf, ofipeAeJrf,ercfi rro BeJrrtuHe Aollycflroro gJreRTp[r -
qecrono noan. B cBoD oqepeAb, Aoflyc?rrraa BerntfiHa orexrpt{qecxono
norfi B roHleHcaropax paccqxrHBaercf, rcxolf, rls gqlElfiofi AornoBeq -
Hoctlr lrsoJrfiUrr no BerrurHe Aonyc?xrono HarrpfieH[s. Be.uroms Aonyc-
trrono HertpaeHns onpeAeJrferca rer Her(o?oPoe olHo[eHt{e r HenPfie-
HnD BOgHllrHOBelma qac?nltrGD( Paspf,qoBr r(otopoe paBHO Harpf,eHrn
npo6oa ganomeHHHx nagor nop xgoJrfirfin. Conaacno saroHy llanexa mo
Hanpf,eHHe npo6oe emb elfiKsrfi nporsBeAeHrfi ToJ[rprHH npo6t{BHono

nporerlmxa (xanpnrep, .qrarerpa nopu) Ha AaBneHxe na{ta B nope. Ilpr
crarrur .qrgJtermpxRa (ErIaerca r{ ras B nopax? r npr 3!ox nponsBeAe-
Hrle foJlt4{ru npo6nnnono nporer},'rKe Ha .qAMeHxe n&34 octaerca noc'!o-
f,HHHI r{ cOOrBerCrBeHHO ocTaerrcf, noCTofIrHHr HanpfieHne npooon [8 1.
Ero, osHaqaer, tt?o Anr oqeHof, Aonycrrrrofi BeartrlnHE oaepnoexrocrn

n!!/ ronro rcnorbsoBa[b BeJI]rtDrHH Aonycrt{rEx oHeproeilftocrer nJexoq-
Hta rolr.qeHce?opoB c npamnqecror Heqrrraexoll H3orflsrefi .

fun coapereHHxx rureHoqHloc xoqqencatopoB Aonyc?rxuc gerrtrrtHu

eHepnoerKocrefi rerar B rpcAerax IO4-5.I0t .q/ns [6]. Ecm noJro -
rrrb p53)= lO"S.I05 .u/r3, '[o, conJracno (23), A.nn Berr{rrrH paB-
HOBeCHOrO rOAyJrs JmpyrocIrl oJlaetrre AOJE{o BHnoJll{fitbcf, yCJIoBl{e:

,-. tol{:rot= r,2.10r-6. to6 t/t2 .e or€4

,[,rn o6nrurtx rapp[ pesxH Eo = (Ir55r0).t06 n/n'z [9]. Talorr

o6pasor, ecJlx noJroro{tb Eo = Ir5. 106 n/tz, ro AJIf, noJIWeHrn 6oJtbr-,,
Eono xo.qa B c"pJrrtype mtHrraJrbHaa BerltlrHa anepnoerrocrr p|:'
AoJ[Ha 6urr paaxa OrG4. I15.106 = I126. I05 .u/r3.Coo?Berc.lBeHHo r
gHeproer.[octb a = 1126. lOi g,/vg. C gpynoft cltopoHHr ecrr n;r]lHf,rb

r) npr rarEx .qraretpax nop ras crrrraercf, [ao?epxnuecru [?].

12



oHepFoerftocfb a = Ioa f./ys , ro AJrf noJrJrtleHnfi 6o&uoro xoAA B

crpJmTlperaKctrrarbHaa lo8lmta PrEHoDacIoFo rroAyJlf, )mpynocTl{
aJracrr{ra Eo AoJrf,Ha 6uru panna lo4/oro84 = Ir2.lO5 n/v2 ,rlrr c[r-
rono aracrmra r Io4/Or0?9 = I'3.IO5 n/v2 Arf, HanoJrnenHono sJrac -
!!ilKa.

llpegcraa.naet rxrepec teoperrqecroe paccrorpeHle exroctHofi
ctpr(rypr c alractrtolHr AlgreRrpriKor. AJrn cJrlrqafl, Kon,qA gJracflr no-
Jrf,pxaoBan t,t npeAereBJraer co6oD gJrer(Tper c grexrpetHHx HaflpfireHlex
Us = Uo H.[r,t B oJrerrpHqecr],D cxexy ctplffitypH AonoJr[rxreJrbHo BrulDtre-
Ho noclrofffioe Hanpf,eHxe Uo, npntleu cyrrapHoe HanpfieHxe Ha

c[p]mslrpc U = Uo+ 8I , xanpfierne 6 U<< Uo n o?HocrterbHaf, .qe{op -
raqlrf, e, = 1 - lr <<1. B otoL cr3ruae ypaBHeHflfi o6pamrono t.t npf,r.oro
rbeoooneKrp!(qecrlrx er$ertoa ( 12) n ( 16) xorno npeAc.laBlrb g , Br{Ae

cl{creuH .qF}rx Jr{HeFHhD( JpaBHeHrfi otHocrterbHo BcJ[ttrotH 6er=l(o/- 1r,
6pr= pr' 68, =6u,/do' 6D, = 4 - o(rt)' nAe BeJD{ro{HH 

^lo) 
,-r!t)=

= eeou/ao(f!o')' paamr snaqeHrf,r. 1,, n il, flpx 6U= o, U = Uo.Otr

JrpeBHeHf, I CJreAyDq{e :

6e, = srr6 Pr * drr6 E, r

69 = d"6 Pl * €'r5 E' r

F.qBc-1
"'3 - ;;.r^!"r '

(2s)

d = 2'. *l:) 
.r3 Eo (r!.)y r31{o)1 '

car=G€o[,^l"'r-'.ffiJ ,

*!:) =+- Tj, i Eo=uoldo .

.{4n catrrtraa HanorHeHHoFo aJrac,rrna

r.!i)= !i{o) - (^1"))nl,ec3

I3



r(^lo)) = *,n - (r(o))-,1

fun c.4naa cm{roro gJlacrilfta

*[:) = f tt^!")rt'- (^1o)r'] ,

r{r,!o)) =
[4 -( o)y-r1

e{o)* 1{o);-rl'
Crctera ]paBHem{I nbesoaJrerlp{qecnoro g(mema (25) Ala €rftoc-

tHofi crpyraypE tls grac.!f,fta B ToqHocrx coBnqlae[ c crcreuoil ]paBHc-
HrR nbesosreK?prqeeroro a(ffierta .qnf, toraecHqeclcrx nbeoooreE?pmr(oB

srrE.o'drrEo 'err/eeo
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E i}'-napalelpar .Qtf, CrJ latr ror.qF .qgBIeHXe lr HanPf,eHHoCTb nOJIf,

.qpficrByD! no norapHof ocr' oclt 3 t3].
tla pnc.4 noraganu SaBficnr.octl{ SrlE., drrEo , .rr/..o ot Be -

JtrrrmHH *[:l = ze[i) tn- . B .qsnxor crJ rae rtl] ectt eJl.n'rpocrarr-
qecroe.qEBIeHxe nPx u = uo n d = do. cnnormnm KpxBElrl{ noxasaHsl

k,,

o ,15 O,20

SaBrcl{ltoclr ,qJlf,

ctpyr(TlryE t{s Hanor-
HEHHOFO SJI8CTTIKS ,
llspr{xoBHrn KprBH-
rrl - Ar.8 crPyKI]P
l{3 CIMIFOFO SJIaCTI-

Ka. Ilpn r[;)=o,tsa
AJrf, ctpyr(typH H3

HANOJIHEHHOTO OJIAC.

rrra r r[;)= o,tor
Ntf, crpyKrJPE r{3

CEllSUnO gJlaCTt{Kar

BEJITIDIHbI S,,E.,
drrEo rerr/.eo He-
orpaHnqeHHo Bg3pac-
ranr. flpr 

"13) 
,

> 0,158 , {;) ,
> 0,16? Arn c"pJm-
typtr x3 Ha[oJIH€Ho-

no }l cl[rToro oJlac-

1ro

o,?

o ,5o

o ,25

o

I lri

r'/'

/

7a

I
-[.J

Prc.5

Tt'rKoB coolBeTcTBeHHo B cTpyro)rpe nporlcxoA}{t HeorpaHrqeHHoe cfa -
!!re tr Jrpemrexrs (25) lepf,Dr crucJr.

ttog([F1prent, Srr,dl, tr €r, nonHocrbn xapameprcyo! npn of
l,t o6patmri nbe3ooJrerTpxqecrg{c gffeKTH B paccrra?pxBaerofi ctpyKTypc
r no3BonmT npoBecrlr cpeBHeHHe peccra?p[Baetron ctPyxlypH c [3Bec-
lHHtan nbcsogJtor(Tprl(al.l{ i

Ha pxc. 5 norasaHu saBrcrtrocrlr roeQprryrente gJrexrporexarfl trec-
Kon cBisr'

k t,
d

= 
-lr- 

=

(ar 
rno )

,3 (srrn. ) .\f",-E
"eo

)

I5

f-tr



AJIf, paccrarpuBaerof, crpyrm)ryH B seBrcttrocrn or BeJmqrHu d:) *"
crlrqaf, BunorHeHlrr crpytoypbl r{g HanoJlHeHaono (cruounaa xpraaa) u
c[u{fono (urpnxoaaa rpnaaa) gJracrr,troB. l,ls pre.5 Bt{.Eror t1to Koo1[{tr-
r+teHr k33 AJrfi paccr{erpxBaeuofi ctpJftTl.pu MoHoroHHo yBeJrrrorBaercfi

or Hynr Ao eArHr{rE npr }rsMeHeHHH 

"j:' 
or nyan go 0,Ib8 Arf, cny-

t{afi crpyr$ypH x3 HanoJrHeHHoro sJracrlxa n Ao o5:) = 0,16? 4.na cay-
qar ctpyrrypbr Hs c[rlrroro oJracrt{xa. l,lsseclHo, (ro Ko9ff{r${eHrbr
9neKTpoMexaHr,rqecKof, cBrstl k33 &lrs nbegogJleK'lpl.rqecft}lx HeopraHilqee-
Knx ilarepraJroB rrna I{IC, filtP panxu 0,62-0,78 [I0], Anr opranxqec-
Knx uarepxaroB rt{na flQ{0 panxu 0,10-0,2 [tt,Ia].

PaccuatpraaeMas crpyxTypa o6aagger BErcoKrMn sHaqeHlslrr trbe3o-
voAynr crrr 9To H BHAenrer ee cpe.ut{ r{speqtHhrx nbegooJrerTpr,rxoB.

Ta'r,r;;'trrpfixep, npn drrEo = 0rI, n]l'= 0,04-0,05 (cr.pnc.4),
krr = 0,40-0,4? (cr.pnc.5). Ecru noroxnrb Eo = 2.Io? a/u [+], to
dlr = 5000'I0-'2 lt/x.

ltsaecrno, qto nbesoroAye drl .q,Jrf, nbesognertptfitcoctr Heop -
naHrqecKux Harepr{a,roB uana flItP-?M paaHu ?60.10-12 x,/n; I{TCHILI -
430.IO-t' r/H [IO]r &rrf, opraHrqecrxx rareprenoB rnna II![0 - 20-

4O.IO-" n/a UI,I2]. lls cncreuH JpaBHeto{f, (25) anpro, qro BHco -
Rne sHaqeHrfi nbesouoAyJreil dil oSHaqsDT Al{6O sucorcre sHaqetl}ra [po-

lrsBo.qrux d.rr/@r, dpr/dE, npr o6patxor nbesooJlGr(rprqecrox sQi[ot(-

re, ar6o BucoKrrc snatreHrfi nponsBoArux dDr/dp3 dEr/dp, npn npf,-
xox nbesoo(Y(lerre.

l,lrarrnorasaaoi qTo B errocrxon crpt/tt"lPe ng gJlacmtxa Lorcr
6uls noalnreH c[JrbHHR nbesogJrcr$pfiqecfintl 90([eKr 3a cqet torbl(o ffr-
xeHeHxf, (loprH ctpyKtypn.
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