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ncnoJIb3oBAHl{E PA3ilEf,tru( O{3}trIECfi!0( 900HfI0B
B IINE{OqHOR OJIEI{TPOTEX.T}I}IIIE

B.n.,[nraoa, B.B.[bxgma, E.C.llolenoa

B rsaecrrGa BoHcrp)@rfi n{eHourofi areE?poxqf,aHnEr nprro}rfr -
Dr ADe fiina erroerrun crpyxtypf l: 

""t"."1r-"as-retaJlt 
(ElI) n r€ -

?aJrr-nas-proJremprr-neram (MPAlt). B o6onx c.qnraff xa6angpnrca
cle.qyDry{e pasreprHe a0QeK"H.

I. 3narorterbHoe loerxqerue npo6raHofi HanpilenHoc?r e.[ertfil-
IIeCXOTO IIOI8 B nagOBOI npOIA]rIKe IC[,qJr le[aJullrqeCtolLl,l gIemPO.qA-

xt{ no rePe yreHH[eHrfi ororo tlporealllke.
2. YaeanceHxe npo6uanofi HanpaorHoctr aner:lprqecroro flora rr

3.[er(Tpl{qecEon AornoBeEroglu .Brslempfiqecftofi rueHElr c yreHb[cHner
oe mJrsrHH.

3. Vneanqenre rpo6ranofi HarrpaeHnoctf, ererrplrqecrono noae B

M$Il-ctpymype npx yr.exuennx tonqtrHu f,sormopa.
4. Yaerrqemre (npn Aonyct{rrn rexaHlqecx[x ranpccmra) :

a) xpnarsnu xsnlt6Hon Aet[optet$r r 6) rcxarorqecrofi Ao.lnoBe$ocrr
ne,DaJrJtrrqecnoil ll .qrarcrfp{qecKor rueHxr,r c yreHHleHxcr ee loJtrryHE.

IIn paccvorpeHfifi neperf,e,reHHlrx srer?pttqecrcfi pasrepxu g{rtsx-
roB B ocHoBHox Aoc?a?oqHo nsBectrufi .qEnu no 9.lcr(lpxqecxory
npo6on n&soB l,r rBepSDC .qrarexrpfiKor [Ir2] tr crapemrD nocrclgrx B

aJrer.rplqecxor noJre [ 3 ] . llexanrqecrre pasrepr{He a(mer"H o6tncnot-
cfi lc{EEtrtlqecko[ npipoAofi npo!&locrr lBepIEx lea [4] n ?eoPxef, !oH-
Krx ruracrnH r odonoqex [5]. 0garo yBerxqeHxe npo6ranotr Harlpr[ex-
Hocrr ereftrpl{qecftono noJrfr B llr${-ctpyrtJpaf, rrJreHoEron strerrporexa-
r) T"prr, "errocrrure ctpyrr34ut ?o.rro otparac! eyqnoc"b paccratp[-

lggfq ygTpglgT?.r Ho _HapeBne.g _!rl gr9,cy_ gr r l9:Blq!9lyragnyc-tH?b ll lmorpeo.leHre fepflHa "oJleKTPocTatlqecue cfpyrm]rpH .
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Hxlor He cneAlrct c oqeBf,,SloclbD (ftaE E cl]^nc l{fl-clpyrttrrp) ug ana-
,n{sa rtrtepa!}rpcc netonil. Iloetory Hactoqts pa6ota nocaqena o6oc-

rroBaHl{D 8tono om€i"a.
I. Srcnepmen?arbHo yc?EttoueHo [2'GI0] roHotorcloe yBenqe-

rmc Hanpf,eHHocsf, eroxfpllqecltoFo norfr B l{Il-crpyrr]rpax no xePe

JllcHb[eHrf, BeDr$tHE rasoDoro llpore8]rlra. IFa ruororuof, areftspoxe-
xamrtrr nar6olee xnrcpecHH ttccreAoBanrs, nPoDegcxrue npn 3asopo(
IO-5-IO-7 r [?-IO]. B croar mrrq ttporerylraf, He co6m,qtetcn sa.
xon flargaa [6], conaacro Eolopory snaqenra HarrPf,elotn npo6oa sa-
Bf,Cf,l o! trporcBeAeHrlf, Ba,tllt0tlGl SASopa HA ,qAEICrolC nagar t.e. qp0-

6ofi B ocHoDHor ofiPe.qprsetc8 cBof,c?Bartl Fa38r 8 He gJIex?pOAOB.

IIpr rurponaru, pacqrorfinm( rcqly grempofiA.f, npo6narcre Hatrpfieurrf,
yre clqeelreHHo salrcm of (tssnro-ErwqecEtl r r6raHnqecxilr xapa[-
repncTrE noBelmroctx arGf,rpoAoB l{ q]erlxqccEr Hc 3eal{cf,tr or
cBofietD rasa flpt ator. 3naqrerbHo Do8pac!8at Dlriffle rnrpocroflr-
qccxofi Heo.sropo,stoeln otorTPnrlGcroFo notr r, cDriaaHHoi c mrPoHepoD.-
Hoc?ri[r troBeFroc?r [2]. no arnl rprrilHar st(cncpueHtaJbHo onpe -
lgrf,erEe sHarreHrra HAnpf,crorfi npo6oa uBpolPorcryrroD rorlm llr€trb
6oaruofi pas6poc. Ograro, c ospgAcJremruLn onoaopraro{ otnoc[te,IbHo
leEpopcJrb@ rl lotcto?u noDclrxHoclr oJr€rtpo.qoE, n D otox cr]^8e no

of,cneptreHaaJtblGoa namlurr ro&ro onpeAeJln?b l]llilraIbHua SHaqeHnf,

npo6rnocr Hafipf,orxfi E sarncrrocm{ or Ee.[rqrHu sasopa rer4Jr orcr!-
po.qalr.

Ha pnc.Irar6 rpe.qctanaeru oaorcrroctr r[H[reJrbHro( gnacemtfi

HarrpfieHlrs npo6oa unD o! Deantumr sasopt d B BarlrJfle (xpraan I)
r nplr Hoprarffior.qAnabmfl B@.qyxa (rpnsaa 2), noctpoeHxlre Herr ro
p€ynbrarar ercnclf,rGnroD l(rcona [7] (ercrrpopr - nalrqsrf,;m-
ryyn IO-u IIa ( o ), rmucccmn Barry3nt ( o ), aos,qJa rrpr noprarbnor
AaBJrGHnn (@)); Bonar [8] (aaerrpogp - BorE+par, EAf,yyr. IO-? IIa
(o )); Araaan [9] (eaerrpo.qr - oo.lolornarreprn, BosAJrx rpr Hop

raJbnoL ,qFg.reforx (r)); Opoaora [I0] (sos.qJr( npr Hopmnbnor .qBB -
trextrtt, are["po.ry: lqretrb ( o )rcepe6po (+ ), amn{rflfi (x )). Ibn-
aaa 2 xa pxc.Ir6 npm saaopax rcHce o.Srono mrpora flpoBq,qona c ]re-
lor pcsyrb?arolr noJrJ {eru*n Pasyrtrnr@r [II] nptl rccJt€AoBaHlr aJre-
mpnqeerrx ron?axtoa. llhuroaas ,rrrna He prc.Ira - xprEar flanena,
nepccruranxaf, Ha Hop.arbnoc efloc{epnoe .q&Brenne [7].

IIo nepeceverrDfipaafiU= Ed nIf,E = coDst c rptamr I r2
IO&IO CySrtL o gsBncf,rocrr npo6naHofi Hanpfielotocrtr 3Ief,lpxqccxoFo
noae E* o! a . Tar, nanprrep, I los.Szo npr sasope rence 4 nml
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AoclrrflE g.[ertpl{qecrre no.[f, E z OrS.IOt a,/r, tno cootBelctEye!
orerrl[qectrory .qaBJreHsD p ) 0'0II IIl8. B Ba[Jr;lre nplr tor re 3a-
sope erer"plqecroe nore npeBncnt p > 0'I8 lllla, tar rar Aocttlf,txa
cpeEuf, HaIIpSeHHoctb noJla E > 2.108 a/r. IIpr Eucorofi lDtcfote o6-
padorm noleprxoctn sJrerrpoAo! ro&to [or]nu?b sasopH n 0r2 ru n

eoolBctlcrBeHHo .qoctlrqb npegnpo6ramx noren E>20. IO8 a/r I saert-
ptrqccrrx .q3B.[ernfi p > I8 tlla. Yrcasarouc sHaqeHf,f, rPo6niloo( Han -
pf,eHHoclen aren"p(qecroFo nora r cootlelc?Bl,D@ f,r .qaBteHxn xH-
?epecHo cpaHx?b eo SHaqelmflrr{ 9?rr re DelrtDlll rII)x s8opax B I nt
XApenllepe0c .qn8 TIACCnqeCEO( eIKOC'IHHX I88!XH C ,IIIICROBU }{ Al(C]lOJIb-

HHr poropam [I2]. ConlacHo sakoHy llaneaa, npf, Hopre.rbnor ggule -
Hrx EosA)lxa norJnur &ro = 3.106 g/x r p= 40 IIa. B aarylne ryr
tasor sasope 6yAeu nirir Eno = 3.I0?-I08 a/r t2l r IAE.reHxe
0,004 s p s 0,044 UIIa. 96[enirarocrb errocrHu f,Ill-ctp3rxryp c xr-
TPoHHHTX 38:,Opa5{ OqeBr$ra.

2. Paganmre HoBb[ .lenroJroprqecn,rx retoAoB nanotoaleHnf, trgoJlrr-
I{itoHHtil croeB opnanxqecKrx r HeopraHltqecEfi BeqecTB rrogBoJll,ulo no-
Ilrq,ltb ?oHEle .QloJlerlPf,qecKfle rrleHrr{ c r&[u trornqecTBor rarpocro-
flrq€cnnx Ae{emoB. Ha rartr rrreHBdr o6uaptraero [I3]yaeanueare
npo6rarm HAfipf,eHHoc"etr grefi"pfltrecBono norfi no repe yrelrb8etrxfi
toJ[q{Hu r3orf,I+tn.

.[4n ncnoarsoDaHrs B nJreHotrron areKTporexarilfte rc opneHxqec-
mtx .qrgJler"pilroB xop@o no1tro.q1? JraBcaH (no.mrs?merteperparat) rro-
topufi o6aqgper Ducoroft r€xaflrqecrofi npoqHoctbD, raJofi nlrpocfto-
IlxtHocrbD !r noplc?ogtbD, xopoErrrM o.len?pr{qectcmt croamaoor [I4].
Ysearrtrem{e xpa?roBpererron anerrprqecrofi npourocln np!{ yreHb[eHn[
torry{Hx rureHon norrorm{renrepefilarera omlcat{H a pa6orax [15116].

Tonme crort Heopnanrqecmc ratelr{8roB, rtor! reHnue rero.qau
BHCOTOIIACIIO?HOrO l|.ll{ pear?[BHOITO pacrrHreHrf, , a lare 8{.qgoc?nono
aHo,qtrpoBaHxf, He ycllnarl! tro cDor,rr napareTpara oPraHxqecrcr rrJreH-

trar. Tarrn II7] ftnastrBeetcf,r rtto B llreHrex A1.0,r 810., fazo,
r Apynrx E* = (I-6)'IOE a/r npr toffEnar ralGpnara d.. = 

(0,I-
-0rB) rru.'llo grcr"pxqecroR npoEroerr larre ntreHn{ npGBocro.qf,t
coolBslc?ByDoDie raccllBrcre ra"ep[a.Ef Ha o.tprH-Apa nopSfltra.

Henocpc.qctaerr{Hr crqAc"Btrer yloJrruemra npo6rBnu snaqerurfi Ha-
npaem{ocrx grrer"p[qecxono noJrs frBJraetca 6oruas s.[emptrqecras
AoJlroBcrrlroctb .qrarefiTpxqectcx rrJGHor. Tatt, a pa6orc [3] nonasano,
It?o Bpcrf, rilnHl,t r opraHxqecrof, rcorru+{x rorer 6rmr onpe.qeneHo no
(op.yrar BnAA:
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)".'],
h

F.(1r B = -+ ,T - a6co.mrHef, rerneperypaik - nocroaptaf, Boarq-
c(Ea1)

IeHa; A[ - arcPrta amrlSlliti ho - ncAo,Stas ?o.I[FHa fucttm; Cl
B r n - Eogfir4cnrE, onpelprsmrc orcneplrrcmarbno; uo = Eoho -
rpatroDpercraroe npo6ranoe HarrpiloHf,e ruexEr Ao c"ep€Hrn. Tar rm
glaporllle opnarsqecEo( .uo.lGr"ptrror cyqec?BcHHo orrpcAelaetca r!l0|!r-
tECoOt p83pfl,qllll [3], to na rrepa.cHHor rl.npfieHru .qoJrrorclErocsb op-
naHrr(r Hrlre, qer rrpf, noc?ofrtotor tore. Tar, .qtra nrcHor IaleeHa nlr
cpc.qF€n Harrpf,eHHocru norf, E - I00 a/y h Harrrux ycro!f,fr nnfi pas-
Brtrfiqac?f,tlupaopr.qoB) t:Id cer (pr f = S tq, T = 300 o}(r
r>106cettrprrT= 400o1(r f=O [3]. B rore apexn noresaxo

[I8 ], .no qacrnuote paspa.st He alrorca e&rrctrcHHon spf,rocrofi c"a.
pem8 opn8llnqecKofi r,l3otr@or. Jlo6ue sapapr, BoSHt{E}lc Ha .gl0ror" -
prf,e, noc?enexxo rrpnrc.q.Er r paaptne[il[D nourcpoa [I8 ).

Ctaperme Hcopratotqccron roorfir{ot cDf,saflo, t octlolnor co

ciplnclypfiml rsrGHeHrsrlf,r nPorcao,q,@lll{ ! p€yJlbtelc llpotcrarilf

"oBa 
rrPoDo.quocrn, a tlactf,rll}re Pa3pf,.ry lrnpeDl Irpll 9?oll lioP()c?e -

nerrrJD poar [3, 19 ]. Iloomry .qornoretlloctb HeoPnaHrqccrDi nsort4o[
fipn nocrof,HHor Hagpfi€Hxn ueHb[erqer npr llepereHHoll,Ho HerrpacH-
HOCrb Orer?prqecEono oola n I otor cnJ lae xrpa€! onpeAetroq/tl
pom. t{er 6oaee aucorlm Hanpfiexnoc?b arertpnrecrono norf, lEqpp -
rrBaer xsol@roHnas tutenra gp npo6os' lcr flotenlFaluto 6oaec goa-

r.oBcErofi oHa EErSE[cf, B roHrpeaHol letrIolcccron EoHc?pytcl+lt{ flreHoq-
HOfi Arerrpore!a$nrol.

3. llorarer, qlo r nrenoruaor llil]Lc?pymyptx nponcxo.q{" }Ge-
rnqoHre npo6mrun HarrprneHHocten oreE?prqccKono noJIf, llo rcpe yt.e-
HblrcHr[f, toJDUtGr .q{oJlcmffiqecmrx IIJteHor. Paccrmpeme 6yger npoBo-

.sttb c ] tetor saBtlcrlroe?r senotlteHHono Fe30r 3&90p4 ae ot creqe-
Hna xoopp{HafE EAoJIb noBepxHoc?r lEgretrlprqecron luleHto{.Tarofi 3e-
sop sBJraeTcn neo6xo.Etrtu aJlereH?oL ruleHou{ofi erer?PorsraHnqccEon

erPyrlypH ! o?Jmr0re o" ct8H,qapfi{t0( l(o}IAeHcatopoBr B Ko?opGD( ctPe-
rarcs yc"panrtb Bce nesonelloatrcHnHe nopu [20].llpnremr teopD npo-
6on [I,20,2I] nopncmn BoHlcHcaropHofi rsorf,rlo{ ,qrs aHeJrxea npo6on
IrtcHol[lta f,tnl-ctpycJP lueHotrrofi grerrporo(aHrral. [Ipn stox 6y-
.qcr ,to(o.q{tb xg npcAnororcm{fr, tno Ao npg6oa H8 Fparnqe pasAcJla

1tg9-P{grefttpnK otcyfclD},Dt nOBepr(HOcTHUe Sapf,,qHrqto B ItaKoR-IO Me-
pe noArlepgeercf, onuror [22+4].

22

-g
t=88-eB ll.lr r=Br

E-r Eo



a"(x) J

x

I

Prc.2

tla pmc.2 norasafle ttlcnorDrla lPfll-ctpyrtype c Acqcrtar.x tBcp-
Aoro .q{aretrp[ra D ilrqc trop, nAe ar - loJxryHa ctrofr lBgpAono ,qt -
a.rcf,ipre; a.(r) - sasop ncpcrercron !.JBraHU (r - roopntHma
BAorb nolcproc"f, .srarGrr1flcecnofi nrcmn); I - 6Ga.C@tFHas eaclb
tDopAorto .qxeraErpnra; 2 - aarprraf, nopei 3 - cmoaras nopa; 4r5 -
ro.!.rrnrqecnc o6B,l[qgp; U - nqlprfie HallprilGfirna rqly ro?attnqeC -
mn o6raqfllan.

IIpr qqcaamnr l{e onolopf,rr rra,qGflre Betlpf,crua Ha croc rasa
! scropc rorro rpn6rrr€lrno Dupasr?b BAa

ud"
(1)u"=u"!

r1"+ r1./e

Ilqgpmc Harrpacnnf, Ha sarpilofi nop€ roEro oflpclp.mib rqro,q^
rg coomtorclil,

IG.D + Et(Ar- D) + E"d"= U;

Ee = eEi; Esn= E.i k = 1+n(e-1)i

ugn = DE'tr t

r.qp Er, Ee' %n - HaIIpileflHoCtf, alerlp.tleCroro noli ! lD€plol .qX-
atcFrpre, B aasope r DEy!F 8ar(p[oR nopH coo"EclciDeHHo; u.n -
rraflcruc Harrpficilnf, Ha gar1mon nopc (rlcqg3r r]Grrf, aJ, prc.2);
D - peslcp noF IG(Iy 

"orilrln 
a.{r pc.2; k - roqHruF€0l?rxapar-

"cfly! 
rn ylurqGilc tlrtrpfrcnHoc'r nori UrJllF noF tro cpalHcHrD

c Harrpf,cnnoerbD lnllrp llcploro llo.lcf,lprrr [25 ]; n - {amop Qop-
ru nofn (rar rapecrxo [25], o s N s 1). lla ]'raortou coomrilcmfi
cJlc,qyGtr rl"o
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U +N e-1 D , D Sdr Q)n(e-1)p + d,+ d"e

Haroneq, Ha craogxofi nope c nonGpeqHur crtranral, rtar no
cpaBHeHrll) c loJryoton ,qtorer"pxra, nqlpHlle Harrpf,eHBf, npn6.mrernro
roe{o B[rpaSntb raB

od. /eu-(3)cn- d"+d./e
!{s auparerufi ( I)-(3) onpe.qermacf, ?e sHaqerrrfi Hanpcerotfi u ,

nplr Koropux npoxcxo.ql{r npo6oli an6o no sa3opyr an6o rro s8_
xpHror nJ[n crBo3Hofi IIOpe cooTBeTcTBeffiOr €cJrn BocnoJrbSoBarb_
cf, AonJqeHneu [3], trTo npo6op nasoBono npoyerJmr(a Me1;.(y flo-
leplHoc"o.x .qllrx .q{o.Ier"ptroB, .q{8.[errpf,ra r rglaJra npoxcxo.qx?
npr ?oI rc H8trpfictur, rno l npo6on rlporcryrre rcIIy norcpraroerfi-
rn ADya raarrol EPr{ o.q[r f, rcx rc EeJll{rDfiax nasoroFo nporc[yria.
TaIorr o6pasor, orlr gnaqcHnf, Hanpficnrfi rtcrorrrrrra m{?&fla rorno on-
pc.qe8{?b, rcnoJrbsyfi pareHcrle Harrpf,cHxn u3, u"r, uan Hanpfi -
reHrm utp, saarcxroerx (I)r(2) ro?opono or Bcrrruxr Casopa d
npe,qcraraercr Ha prc.Irar6. IIpn sror D {yr{rIptn ury(d) cleAyc" saF
xexrtb BcJlnrtr&ry 4 re de , D , d. coot!!€nclDcnHo. -

B ca3rq6g npo6on no sasopy (a = a") rc palcnc"Ba u" = u*
r (I) caelyE!' tl?o

u:gn

unp(de) . (4)

B c4rcac npo6on no sa[Prnofi nope (a = D) ng percxcma usn =

= Unp r (2) noatrruaer:

- _ N(e-1)D + il.+e d"

D[1+ u(e-1)] 
-'usP(D) ' (5)

D sdr
tlnxoneq, B crlruee npo6on cftDosHofi nopr nprxsB d = drr aafi-

Aer II3 PareHc?Ba Uen = Orrp r (3) r nto

o = Punp(dr). (6)
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B saexrporua,xnuecrsc lfllLcr?Fypar aesop ae xarcnfielcf, n
rcet .qoctnnatb sHltpluf, de = 0. Iloatory Hsllpf,enre rc.loruflFe nr-
tamrfi Ats l{I4l-cqyrry? cre.qya onpq,qe.rmb eonlacHo (4)-(6) npn
rutr€HeHlln ale Ao t{yrf,.

Har rrgto ng (5) r (6), Haruenbore snaqeruaa mnpremn [croq-
Hrra nxtaHf,s nor] raDcce rp d" = 0 r .qtaacffi?me c .qg(Fman D rlr-
Ie nop. 3ancun, tno neo6xopoto larc coFracola?b HaIq)AeHre rc-
?ot[flra mrraHf,S c tnrgtoGr SBeqeluer upo6rrnotr Haflpf,oHHoctx .Q[-
olerrpira (u s fra.). Ho ecan B BonrpctrEon roncfple[fi nroHoq-
Hor arerrpor.€*andfi peamsyc?cfi cr! nfir rorp a"(x) I o , ro n&
npf,elBe rcToEilra rfl?aHRa AorrHo 6rnr ru6pano couacBo pc.3 r 4.

tla pnc.3 noKasaHo oeueficrBo saBHcrrocref U(du) nprl tlaptl.e"p€
dr/e = conet.Hr&ur tp[Bea coorlercrByd! xl[ron 2 pc.I (<1./e =

= 0). Btqto, q?o lmHrrrarbt[rc onatreHra naqrlefif, xc?ouflra fl?a -
rqa, trpr ro"opoc 6yg;n rponcxoprtr npo6on, cootlstsllJD! sHaqenx-
I d"l o. Sraccro{a o?ono xnnuatbxono Hatrpf,cmi notatalrr Ha

pnc.4 a fiyttx4tr ot a./e. Sgecr re rlprBe,qpHa salrcnloc?b nHtrraJIE-
mn npo6ramu sHeqeE{n nasoloro *rc8rtra a"^io ! {$ln$r ot
a./e. Ha pre.5 conoclaareru psccu{raxHue salrctfloctr Harrentolr
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BmEra,D[Fr npo6oil sHecerun Hallp8e[llfi rclor&lxra mrralila &,rn lp€il
cr]rqaeD:

a) npo6on no s@opy de 6esgerprrnono .qpo.[eB?prra c e = 3,
9r27rBI cootlBclcrlemro;

6) npo6oR crBos@( nop (atpcoEaa rrnrr rn prc.5);
a) npo6on a8f,pfila rcp nIEr Qariope i[opru N = I r pasrcpar

D = Ir5rI0 rn coorBolclnerro (orpcsn npma na puc.5 corrpfinaDt-
cf, c pacqclrcm xptBm B loruirr (o ) Ir5rI0 ru).

tlanaa4tto Dr.sro, rrto Harrpf,erre r{ctortr{ftrt In?art,tfi, coo.t.!€!cr-
llrDqee trpo6oo gasopa n1n 6 < 9, 6olrue, qer Hstrpf,oruo rglortrura,
BEmBlDqoe [po6on no crEosHU nopar. IIpr e > 9 crrln4ra renf,crcs
na o6pampl !.c. IIIn yrostreHrn HanpEEHnfi xcroturra I nGpBor
c.rJ'cec npo6on nacllmr! xg-oa crBqBHu nopr a nolor na aEopyra Eo

Eropor. crJ rao - cHrtll.re [o sasopy, g rrotor no crr6arcu nopal.Ana-
artg rrlparenrre (5) nona.obrEasr, rt?o .qtrs npo6oa aerpg"t[ nop rpe6yer-
ca lccP.qB 6oacc urcoroc Harrpfierflo, qer npt rpo6oo ctrBogHrr nop.

Ha prc.6 (romerur r rpcclnran) nrnooemr oftctrepnrcttterilfle
gHeqcHna npo6rum HeflpfireHl,tf,, orrpq,lp.lel[tu, no reao.Uf,or oflf,caH -

eE.I0-t ,a/r

t

}
o \

\
+

\*r
\\

o

\
\

\

\

\ \ \
\ \

-

-oF

2

0
d rltot

Pnc. 6

10

2'.7

25



Hof, B [26]. Hcrnruaatrcb rrLHn Jrlrcara norla?[ren?epc{ruara
(e o3) B logAmc rrpn Hop.errbxor.qAB.[eHrr. Toqrt (o) roruo 

"par.ro-Da,!b rar ru6oAcrue npo6or no sesopy, (+) - rer rrpo6on crlosHu
nop. lle prc.6 noraaaxH saqcxrocnr rpo6rrrux HarrpaeHnocrefi arer"-
prqecrono norn eE =ev /d.*) o" toJq{Hu rsoamofi d. (no .qararur
prc.5). I(porc rono, roqra.ur (o) norasanu orctrcpo.ar?urbno onpele-
JreruHo gHaqeHflfi eL rym rcflmeHf,fi norramJlermcpe{ta.l8r8 B tgnfl-
qecrou BarJryr.e t26]. t{B prc.6 ar.qror qro cpepfle sHaqcHrfi npo6re-
HtDr HallpfieHHoctcfi 9.[er"pflrrec8orro nora !@pac?aD? no rcpe yrcHb -
[reHlrs lorqrH nrcHolr d. . I ecrr lepna tpamolra arcncptrcnTaJrb -
HHx.qptrrnm (+) prc.5 rar npo6ofi no crlooHllt nopar, ro rs prc.6
oqerrr[Ho, qto HanPileHHoc?b norrr npo6oa erBosHE( nop E .q{gJtcxtptl-
rer xrrrpoHHofi totqnf,r BioGrrreu HarrprreHHocrb noJrfi npo6oa no s&gopy
ttpr o?Hocf,te.[bHo .loJlc?tm .qro.ncx"pnrar, Harrptxcp, npr dr = 20 rn.

B garfloqex]rc .qaHHoro pa3Acra cregyer yxrsarb Hs rpafirfiD HC-
re.lareJrbnoc?b ner [po6ocB B [op&(, tar r qacrlrrrr[fi prsps,q,oB ! s8-
sopax rurcnoruu fl$l-crpyrctJ,p. Ilpo6or r pr.3p8&l npnro,qfii r yrexb-
uernn (cpe.qrcro no lpereHn) nqleHnn Harrpficlcrf, He sasope [r cJrc-

AOBaTeJtbHOt t( OtHOCrtcJtbHOr.y yrcHH[eHlrD OJI€r(TpOCTAtnqCCrr)( CI{JI,

tax xar noeJlc noaB.Ecms t8ctrr[lEx pallpf,Aol B 3a3OPe nplpOm AIcr-
rpocrafl{qeerm crr npexpal4eellcsr xo!f, Hrlrpilclrxc ncrortrrfxa rErta -
mn n 6ygrt yDcrrruBtfbca. Iloetony e.qtnctBcHntfl ny!il IIoBEeHra
BeInqrHE pa6ouot HanpileHHocreR areftapoGla?lrqeeroFo no.[, B 38!to -
pax ll$ll-crpyxryp f,Erf,ctcr yxexbso[Ine torry{mr .Etgrcmprqecxoro
crof,rnocroJlbry oto lrDearr8{mct, rar 6uo noresaxor sHaqomra trpo -
6naruq Harrpaenlroctef,. npr rrcrlDqoxrn npo6ocr ycrparolcf, lerce
{emopu ycKopeHHoFo ctaPcE cPt.lcqocton rcorfir[[{ - qac?rr&uc
paspfrIH n s8pf,.qH He ,slgrcrrpllR€. A ycro!f,a Ar8 xcrc,tDrrclfifi rrc:Gla-
Tcrbrtfi pa:rps1or eyqeclBJor 6aaronprnrmrr !s nar Eo rHonlr cJty-
qafi roHrpe?Hono rpnl€Drerils yclpoficrB rueHotDrofi orcrrporcraHrEr
rfi Hafip6ero{c Ef?antlfr yotct 6utr au6pano Hmc tafoptoro nq,qerus
HanpfieHnfi x yc.[oBnn A.[f, cJl[pc"BoBaHnfi caroc?omelbHono pasps.q! E

Fagc nonpocty Hc Bosrilxaet. Ol1aro tanrr re npoc?t[ cnoco6om ru
He roaer yclPamfb nof,BJreHxc Sapa,qoB Ha noDcpo{ocfli r s o6terc
.qxoJleK?ptrar I om,r, Henp{rcp, B ycroBrfl noDl[erltrofi BJr&rocfrr r

Bearrnrna €E - rancrraJrbnoe gHaqerfl{e grertprqecroFo noJrf, B ga-
soPe np}l de- O, T.e. Be,Ixro{Hl noJtf,r ofiPcAerFBfr rarcxrubHoe
o.rrcl(rpocla"nqecroe .qaBr€Hre a llfil-ctpyrrype.
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ncnolbsoBaHlla nocrofirlloro Harrpf,cHrfir ronJr! BosHxKarb npl{ HanPf,-
reHrE(r8H8rura'rbHo reHb[r8 [23], qcx npo6[BHEe. Ycaoara crapcHxfr

E OrOr e.[3rq66 lf,rer He ncc.[e,qpDaHH, Eo llPcAnororntc.[bHo orertp}l -
qccraf, AorDoBeEroelb ll3o.lf,4rx 6ylpt 6orrue, qcr. .qgG l ycralrrfi
qrctrtotr pesp8AoB npx nocfof,lrlror Hanpf,refln. B noarcy [poFHosa
cB[.qeteJrbc?ByD" orcrcPlo.GHrarbHHc .qAlrore no onp€Ae,reHrD wcra nc-
per,IDqGHxfi - cpaoartllarflfi nreHoltrM llrfll-ronctpyxrjrn lg7 ).

4. Vac.nrccnxe (npr Aonyc?xtlrx rqreHrqecrotx Henpf,eHxfi) rpx-
Brl3HH rsrr6rG[ Ae(opra4fi rrJrcHon no relr yxeHuncflxfi rfi roJrqrHu
Bntexaer xs cneAynqeno paccrorpenna. Ecar rlJrenouue roxcrpytfl$r
rcnyl nCpClGqltbCf, r B nCrO.qHOI COC?ofiHl{x }lxeD! HepOBHOCt[ C [€-
proAor I{ errurf,lylpf, caJrqannono xaparTePa, Ho c onpaHxtreHHB.]r rltr-
cnIaIbHHraI{ 3H8qeHrf,r|r| , reHbrutranr qer m co6ciDeHHafi ToJIqrHa, To

BC,IIIIIIHH rarCrXAJIbH[fi rexaHltqocfir{X HarrpfrfeHfifi s rolr xoFy? 6H"b
oqeHeHH no OopryJlar. rtrlc?oro nsnt{6a [5]:

E*h
d=x (t"

(i
2(1-p2)

Euh

. -fo),1

. -t),j
(?)

o?
2(1-Lr2)

ngp h - Tonqr{Hai \r p - ro.qynb lJnna n roe*{t{tpreHr flyacconal Rx

, Ry - pqllltycu KPxBll3llH rgnx6a IIneHrur no coorBercr'Byloutl.tli HanpaB-

ncHxfir.i qrRv>> h "
llpr tuctbr qxrrH{pxqecror rgnr6c rg (7) noJr} Dri.:

hs (8)

nAe R - pq$yc rprlrsmr qlrrHAprqecxono rsnn6a.

lrcan HepoaHocr[ nJleHoK HMePT MaKcHM€rnbHyIo aMnnntyAy, cpaBHH -
MJno n .qaile npeBbrrrrapqyo 14x co6cT5eHHyn TonuuHyr TO BeJI[qI,lHhl MAfiCrl-

MaJrbHr,[)( HanpfifeHl{fi MofHo olleHfiTb nO (OpMynau ilsnr,r6a erep,[Hfl

E,n"=E(h+hrn*), (9)

rAe hrrr* - uaftenraJlbHaf, BeJlxqr'rHa arnnrrygll HepoBHoctef,r rotopaf,

renepb n 6yAe! Onpe.qensrb Aonycrxxlm BeJIxqxHy pa'q/tyce 4{nrtHAprrqec-

rono narr6a. B ernoctxbD( crpyK?ypax nneHoqHofi gneKtPorexaHxxn [28,

q.h J1lfl 1

a r-u I(
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29] pq$ycu qlrnn1puqecrono nsru6a pqarur efloilqar rxJuruerpoB, a
rcflo.lboyetca sofirafl,rremepe{rara? mrponmr lonrym. floetory cor -
aacro (9) B et!$ EoHgU{yrEtE( satrerrcre rfianrqecrcre Hanpaenltfi ro-
ry! BoSHr{ra?b Jlrob nl)r{ sHatIeH,tEC HepoBHocren " ,- ) 1oh ,!er"Rar
corracuo (8) ,qonycrurm ,rBlorcf, pa${ycu rsru6a Ha nop8Aox reHb-
lle rcnotrbSoBaHHtfi.

Yaeanqcprc rc;raHrqccrofi .qorroBcrotoetr rdlntlqccror x .qtarcr-
lpxqecEfi rrIeHoE no rcpe yraHb[eHrs ttx lofipfft alJrfierca rprtorryc-
sraflo!.lemflr B mnerrqccron ?eoprn npororocrl ttepsa rca [ ].

B gron teopm Bpera D{rrHtr r ttrtcHor( (nporcrylor Eperemr or
Hrqara [prurolcrfls rrxaHrqeeBoft Harp]/3tc{ Ao prl'pyDcHrs o6psp)
rpn noc|l oErHor Hanpyreflxr onpc.qBJrserca coorHollcHrclt :

Uo-yo

t=toeM t

F[e o - rexa'rqec*oe Ha'rpfieH,,e p.ctf,effiI;r ); uo - HaqaJlbHas

gHepr}{fi arr}I88ryrli Y - aftlxBat$oruufi o6teri To = IO-"-IO-t' ceft'
' lb (8) Br,Etor qro fipx HenoroPofi AonycrfiroR BeutflHe 6rs =

= const coorBefcTByD0ufi en pq${yc .q,onyctl{Iono rgnr6a IIpoIIopt+roHaF

nelr [oJr4{He rurenxx. tlanpnrep, .nJtf no.qDrrnono gretteilIa lllsl-ctpyr-
rypr ns rleHru noJrleflremepeoralata (8, = 3500-4000 lllls' ons =

= 20 Mllie, p - 0r4) pa,qnyc KPrBrIIHH AorreH 6rnu ne renee B z II0-
I3O h , a B c,rlrqae no,qpxrHono arereHta ns 6epnareaofi 6ponsu (E =

= I20 II}a, ong = 300 Mlla, F = 0r3) - R z 230 h. Ilpr e?or' corJlsc-

Ho Qopryrar. rclHe?rrqecrofi teopn}I rPorElocafi tBeP&ft lel [4]rAonro -
BeqtoeTb noADrrg{Dfi oJIeIeHtOB cocIaBnt: a) a CayUae nOIIlg?t[IeHte-

pe{nurara (uo * 53 nreJr/rorbr Y'or9 rral'u',/roJlb'lo; to o

- Io-1' cer, T = I00 oc) sean'ur{ , - I01? cer n 6) B cJI} rae

6epu.uueBofi 6poasu (uo - gg **'t,/tro'", Y - I xxal'nt/roayrn'toe

= IO-1 3 cert, T = I00 oC) aerx,a{rX I o I0 15 cer.
B ca3rtne, ronga nptr nepereHHux peetsnnBaD[Utr HerIpIileEIfi EH-

norHrerca Kpx"ePrfi BeilDr [4]
c
I dt =t i olo,
J r [o(t)]

*) B teopu, Et'e?,,qecror ryor,gc?r AorroBeq'oclb paccrs?PnBaetc'
npn Harrpf,eHxE( pac?f,eril8 [4J.
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Bpeuf, fir{3Hll rureHoft onpeAeJlsercs c]nrvxpoBaHheil nHtepBaJIoB BpeueH[

3r I coorBe,tclB]lr)l${x npr6nxs}rTeJlbHo nOCTOTIHHHM 3}l8tl€tlrf,ll or , t =

=Ef.tl'
hnonrenne xprlep[a Befiar osHaqae"rqto AornoBeEroctb rrpx neb

Petremror HarpyreHlu Ho yreHbrae?cfi no cpaBHeHnD c AprroBelDloctbD
Epr nocromftror Harrp!trex[x. Kprreprf, Eefi.ur arrroaruErcn B cJrJre4p6,

f,or,qA B rrcnuryeror ra?ep[are o6ecneqeH Aocraloruo rop@fi !€nJro -
orBoA, ycrpaHoryf, rotarbHue nepenpeBu. Tarere ycaoans coe,qeDtcfi B

rro.qDepnsDryacfr trepereHHofi rdargcecron HArpysBe toHmlx llleHrax n
tloHmfix r{rr.fi, pasreqqrHta B nase tlalr ril.qftoctrr [4]. Vaemuerue .q,oa-
roBe.rroc?u uIeHotDGDr ralepnaroB rrporqxo.qrt [4 ] ra-sa ]rregHlentrs
ctpymlTHo-qfDdtErfe.[bHoro napal€tpa Y. I

IIpt yranruenm y n trp{ ocraJlbrtrfi HenorenHtfi Belrruna:( Bpe-
rf, lnSHrt oxcnoHeH4,IaJrblto yBeJrxruBseic8r a rrpx yreHb[elo{r Y r oA-
HOBp€neHHOr lrBemqeHf,X q taft, ttto6u tq = coa8t I Bpera trIStItI oc-
?aeicr H€r3retlru. Iloc.re,qree oSHallae.I yDarrtrsHre AorrycfitrEx rexa-
HnqecflB HarrprileHrn AJrf rrreHonr B ger l,I coc!ol{? npar(lrqecraf, qeH-
HocTb paccrafprBaeroFo p&grepHono (F[strtreeBoro afirema.

Ilpraegenrue (opynr nosBorfi" rrpoBog{rb anaxrtg reraurqecxon
AoJrFoBetfioc?r{ trotrcrplmFf, nloHornof, orerrporexaHxm, B xoropu He-
o6patxEre Ae(plxa[Ei rueHor He nnpaD! 6oamofi porr. elo r(oHc"p]m-

ryx aloft.rpoctatf,rrecmB yetponmD c reneslKoFrmr r netreo6pasqon
nolpr&ofl orereH"arr l2P.?8]. tlo yre B Hacroqee Bperr B M€Hotr-
Hofi oremporereHr8e naDecllHo nrono radparmor, 6alotltt8 r roHeotb-
Hu, roHefgyrrpil, oco6ercro s o6aamr rf,rporeieHnrl [3IrgJ, roro- '/
IEe xpr?{r[ru r Berf,rqnal. neo6pamm Ae{op.ar$fi. Ilosroly B rrregoq-
HOil eJleRrpollelaHrIre BaItO IIpOrHOOrpOEA?b npf, .qpf,ctBnu pacllitrtxBaD-
lI[Dr Hsrrp8emn He torbro Eperfi ugHx rrreHotr, Ho n BeartrHU tE [or-
strqecm.

Yclanoarena [ ] rreoq3s {ynmretrtarbroe snatreHne BarrocBrsb
r€rlqy cropoclbD lrctefiouneflcf, noJrr] recrl 6 r rpeuena ]rltmr r:
E,g = conatr ?o€o G Jnrelor {opyal .qrt Epcrrcru rilgnf, noA Harplef,of,

Uo-yo--E-
6= ioe

n.qg E= [Qrr-1gtr cef,-r.
Be.qro, qlo qer rdrte BeDtuHa y r ?ox r€HDle cropoglb yc -

tafloBtrrefcf, norS] 16g!11 r!ro. rapaslepasilE ttcttltoilil6ncr Eor-
3t^r6gm rudtorqm r8lelf,eloD, E.EIIlHuFne, He IJr€ EccrDru.
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Crcrerarnqec uc ltccJe1oBamlf, HeyclaxoBf, B[eilcfr n ycreno Bnu[efi -
cf, norsJ Gsrr r pcrarcaqtltt rrrpouHHx ronlpncaro;gla re.q{ rt 6epu -
rxcBofi 6ponsu npoBelemr 3rarnroy t(.K. [30]. lty -yctanoBJreHorrtlo re-
xaflrqecrcrc cBoficrBa rrrenox He fiBJrf,D'rcfi {amopo., Kototrnrfl 6u orpa-
HrqxBaJt BosrfiHoctx n pa6orocnocodHocrb o6clmggemn yctpoftoa.[o-
Bn.q{xory, noATBels1eHxer atnx BbtBoAoB f,Dtotcf, p€gynbtatH pa6om
[32 ], a rmopofi norasano, rno co6craeHHue qacroru rnrporuux rer6-

paH ll3 HrKeIfi OCSaJIllCb HerSreHHDtyr{ B .leqeHlle tpeflccf,rtHtD( rcnHta-
rrfi. Ho npeBDueHxe HanpfieHl,lr ycraJocrr, xar oro 6uo g,on3n{eno B

[33], npr.rao.qnr r 6ucrpory pasp]oenrtn KoxcrpJrm$rfi nreHorrtoF gJrerr-
pouexaHxrx.
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