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O.il. Jieonerxo

E pa6ore om{euBaercr nepBafi Bepcltg nporpaurotolo KoMIUIerca
.rAil-LC (rpai[nxa MoJlerynfipran, ],C 9Bl[), npeA]I&BHar{eHHoro .q.rlfi no-
.j^reHufi AByuepHb0. roo6paremrq crpyroypHro( (ropxyn ilonefiyn opFaHl.I -
iecKrx coe.qlHeHt{ii t Jtn nx {tr}erMeHToB no 6ecroop4nHaTHoMy TonoJrom-
{ecxoMy ro4y (uatprqau cuemnocru).

[o ronc.nornqeerorry roAy e aqggHHtnrx roopAt{Haraul{ pacnoJlof,e-
Hlrf, cnr{tsoJtoB arounbD( FplmmpoBor riof,Ho nocrpor{Tb HanrrrA}roe rao6 -
paxenre MoJrexyru. Lcau ne ran{opuarpra o roopAnHarax otcJmcrByet,
To BosHltraer npo6nema Bocnpo[sBeAeH]rf np[BurrHoro x]rraary uao6paxe-
HlIfi Tonbro Ha ocHoBaHIr4 cBeAeH[fi o HaJIrlq[[ cBaSer rre:rAy oTAeJIbHbl-

Mlt aToUaMI,! r/Jln UX rpynnarfi.
ilssecrxu nonllrro{ cosAaH}rfr nso6paxenr0ABlmepHbr( npoerqrtfi

o6T)eMHbr( MoAeJreF uoJrel(yJr, r(oropHe uoryr 6mr noJrJrrreHbr Ha oeHoBa -
Hlil4 rpyAoeuxlrx KBaHToBo-xtrMlqecxnx pacqeToB SHyf pel[rl,tx xoopJlxHaT
arouoB Mo.[eKynH (xoop,qnnatu uonyr 6rru no.qrueHu n 6oree npocrrtr,
flyreu e nplBJeqeH[eu MeroAoB MoJrerynspHo, ue:<arunr). O,rgaxo npr
oToM BogHllKA.pT OnpeAeneHHUe rpyAHocTx S.floJlJrqeHn[ npxButrHbr( xJ,ru[-
xau nso6parenr;t.

O,riun ns troA:(oAoB nocrpoeH]rfi ABWepHbD( crgyKrypnt ( rfopuyn uo-
neKyJr ocHoBaH Ha,rcnoJtb3oBaHnlt 6u6.rrorer gtroroBor rso6paxenul
nan6oaee pacnpocrpaHeHHbDc r1{Hrr{qecrcrx {panileHroB roleryn (na6ao -
uoa). Iipr orou noAxoAe, BosHtrKa€T npo6aexa xounoHoBror yAaurrx rco6-
pareHlr Ha ocHoBe. ua6aona crpylnlpHt ( rfpanxemos, He BxoAsilrytx B

6n6naotexy.
B U] oniacanu trAer nocrpoen]rfi aJrrop]rrra oro6paxeHt,ts crpytoJp-

xrx {opuya I ener[raJrr{B}rpoBaHHoll r.rH(opilat+.toHHo-flotleroBofi cficrelre
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AJtt l6[oFO ttIaCCa CoeArxehrli C COnPfieHHtDaX CBn3f,Cl. 
'iCnOTb3JleTCS"6n6arorerat npocrM( roreq' rc roropu{ ocldpcrlrterct c6opra ulr-

rnqecrxtr crcter. B [2] npearoxexa [porpsrxa PficoaaHxa xl.lxrrqecrlx
crpyr(TlPr a r(oroPoi peaJrnsoBaflu cJIeAyDqIe +yHkr+rn: (gpr.l{poBsHr{e
rpexreproro rc'o6paleru{s roreryrg Ha ocHoae rsroAoB xoneryJrapfior
iaexaHrrr{ n arlqererots ee npoen$[ c Har6orboei nJloupinboi HaxofAe-
Hre llacnpeAereH[F cBaag, SorPyr $alAoao aTore npl llx Bo:]ltcliHDrx
(ptficrpoo&rH!tr opreHtarprrxr c6opre oraertrr6 "pucyrros arorog" c

l reror op[erTaq[fi cDrser; prcoBaHxe chpyrrlryu c usxexertrer artlt-:
cDF€fi. llPOr.PdXa Xr6e? C)n{eCrEe}AtEe OrFaHl.lqeHr{Frrl Eo rHonl|x cry-
qatx rco6parelflt noJun{rDTcr HeyAgrrHufi ,160 He rroryr 6inb nory -
qeHu BoBce. B [3] npgeAen arnolnTra t xoroptr, Atcr pe3yrbraru,
npr6rmanryrecr f, rpedoBABrfr. CmIClI ABgIBAgIs SE$IfcE. Ilpxe-
Harcr r6tr6rr4olewufi np{Hqtrn' r 6rt6rtaoretta rg 17000 qnurrrqicrol
[a6norloB [a], xacAut xs [a6roHoB cocrorr lrs oaHof, rrx oonee qr:x -
,rqecrfi crcrer. Etor a,rnoprrx .qaer yAonnerEolureJrbxue pe3yrbrarl:
AJtr 6onberHctBa MaccoB coe,grlreHrl . HgAocrarox eto E Tpy]utccrrx
cosAarfia 6orboon 6r6rxoremr I$turr{ecr x ua6roHoa.

Il larorofi pa6ore ra e 6Er ncnorbgo8aH "6t{6moretllgf" noA-
roAi Ho E 6t{6rxotery BftJroqa,rtrcb rrlrlb te Ea6roHEr ra tBaypyca rna.
coB opr€Hrqecflx coeIIHeHr, [5] r.r cnpaou roe no nec$rqlr,qax [6]
roropre coorBefcr8o8aJlr rlrltn]|qecftrr qacftlt Har6oree rracro Bcrpe -
qar)llg.Ixcf, B nlrrlqecmx coeAfiHeBxf,r r 6urr{ peroxe4loBaHu xnr.rraMr.

Cocras 6r6n[orexr craflAEI]THdx r{so6pareEx? tlrtRrxqecrxx t{llcr€.
rcreryrapHEx crpyKryp KornJrerca PPAII+C (B aHau.rrerbHolt xepe on -
peAe,[rDlqrfi eno aoarmxocrr) B crryqae Heo6xoArxocfl{ xof,sr 6mb pa
ullpeH r{r[ r{oreHeH, qTo flosBorasr qqgnrxpoBaTb roraflrerc x pes,l]r{ -
xirr ycJroa[ 9r(crulJiafaqx1{,

Cocrag r Cl/}rnlxoHr{poBaro4e Korln eKca lPAil-EC.
Itoffuerc cocrorr ttg npofpararHur 6noroB, crpytoypa r BSaruo-

AercrBxe roaoplrr npeAcraB.[eHr B ErAe 6ror-cxerH Ha prc.I.
fuox I o6ecner$gaea BEoA r.r [o]rrporb onrcalo{i crpyrrypHuc {op-

lryr. /hs onrcaxra rxraxqecrrx crpyr Jrp ncnoJtbgorer roux ofl]rcaHrfl
rorefiyrrlrH!tr npa{oB 0|'PA-30J [II]. C)cxoaoa 6noxa I rBrrrerca rpaH-
cnrTop c,sToro ,i3rfl€.

r{oxnJtsrc He rpe6yer cneqlaJlbHor anflaparypE ,qrf, BBoAg crpyx-
Typ, Ho oHa rorer 6*Tb rcnonb3oBalra ntrM coorBercrBJmopf, aAanral+41{.

Ito$uekc lPAlllC rcer pa6otarb npr BBoAe xfl{€prat1rn Ha f,sur€
0[PA-30-I c negtsrapr rJrrr c ranHrrHoro Arcra. 3anrcr Ha rrocreaH[F
rorer 6ETb oc!ruFctBneHa JE6u[ AocrJmHu, cnoco6or.
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Eeor 2 octrn4pcrrrrgr 4rrrxqecrcrf, alaJrra mreryrrpur rpailoB.
f1a erono 8$flcrrsict auaqerore qtrroraotqecroro rorcta rorelyrq)-
BEr Fpa4oB, IrarHo€ e. fD+1, lAe q- ls|cJro p€6ep (6€0 J rera np6r-
rocor), D- qncro BeIrrH rpalp. Ec.ar v= o ,!o cf,Pyroypa ar$r,Ill€-
crtai r o6pe6arroaarcr E 6roE 6iecrur v > o, ro E crwrrlE€ rlr.eo[-
cfi tgrau. Be!@nar Elunqg;€raqafi 4.rriy, Hasusa€Tcr tl rr r Jr I q e-,
c r o ,. I{rKrxtracf,ai Belrola, creDraa ror, 6E c oA$o, a4rt tlqe -
croft HarBrDacrcfi FpaHrqHo i. floArpail rolel(Jal'lnoro rpe -
Its! nopqAeHrltl, IHolecraotl tlnlqocrll EoIETB' Haaltsagrct ero
qf,rrrqecf,o @crbD. B o6q€ crJ aae qrr.rrlllacKai qacrb rcer 6rnb
nec!f,oHa. ltonnoxgnra qtrlarqectoi rnacTx Halrbsercr ryrrruqecrot rox-
noHctrro, rore ByrEInoFo rpolts.

B pesyrbra,re efia.rtria HaxoAnrci ryrurqecroie frornorrnlltr xno-
recfBa aq]lt(IxqecEil f, qxf,rrqgcro|I BeIurH. IIf, aHarnta ]lcno,rgJleT-
cr arFolrrTr, ocHosaHHun ria np .oHeHrll orHocr{e[bH]4 pa36xerq, rpe-
{a [s].

Alor 3 o6paslcrcr 6r6rltotetotr nPoFpanr ocylFe[rrr-
Dullx no[ct( coorrergrllDqtr laoronoB Ari nt ls{lorqecxrx ror-
norcnt. llaxqgmor tgnS noncroElF tII[t3HAtol ' nosSoJlrolllle otlcretb
B 6r6rxorere [adroHoB cooraercrB!,Dqge ,qaHHo, xornoB€HTe rco6para-
Itrl3r

| &16-or"*" cocrorrra ?3 oe6.[onoB (prc.2). Qruruaoaaro orn
Tar r o6paSorr qro6E npr norcre H!, Horo Ee6roHe wcro npocroTpcH-
HEr 6r6rxoreq!tr EadJroHoB 6r!10 no Boor.cHocrr xarrexronr. C srot
qelm Bce orereHtg 6r6rroreEt pa36rlrE na trraccr no lllcny Bepnx E

Da6rore. Eertrmpu uaccoa oa6rorur xapamcDrla!,Drcs rqAorr oAHooHartrrc

onpolGrrDr[lr. oa6roH. I(oA Da6roHoE npqAcrasrr€tr co6o, Eexrop s]ta -
qeru, rerl[qecrra :(altaftreP crnr [7] rp4oa, coorBercTB!,D0[4x [a6 -
JtoHar. ,I.8 Aerclotr 6x6,lrosercl B roqecrre raxxr rapaxrelncrrr ar6 -
p.r$r rf,:rsrnsi rl cpeAHee arc"efl4rorlr.e orftroHeHre !pa(a.In, c8F-
Hrr:.'!e4oB .qr.rc!&rqm rpa6. D (o) = +*yD(v) , rAe {t{crarqrr rep-

lnHE D(v) = r[oit(v, 
u) , a aD(c) . i;rtrt"l-;rtc) I - cpe$ree

,8r{cfarq[ oEtoe ostooHcfirla rFrts.
l{cnorr3y€Irp sAecb ralral(letrMcrxEl rlrs4oB oralarxcb aoc'la -

roqHim .0ra rAoHs&Frfta4,rn ae6.[oHos PaccrasPxla€uoi 6ll6.Elototol.
flp rarexerur cocrara 6r6rxmeld.t r 6e lla3rePoB raoaer BoaHrr-

,[mb hoo6rqAirocrE E lraa@tPslflx H86opa raPerrcslcrrx..$n oarr qe-
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.16, rorla 6},1b rcnorbsoBeHs Apyme rsllrarcpcrf,rot , rer relprqe-
cEre, !8r x rpIIHrt E2 ].

C rarnrr 6r6rroreuur m,6rorro.r caffn$r nrtb rrnoB nccrtBoB:
I) raccna rto,q,or !t6ro 08, 2) raccrr !6xor qecrd HoFIroD BeIDtn r
3) laccrr roopAlorar Belrror raoroBa .!tri AI{Ily, 4) mccrr Boolrnl[r.B

,qI, rso6pseflri na Flfilonocrporse.re (nranure Alyr raccrDos rooP -
Arflar [r6roHoD BrFreHo t€u, qro rao6llareHxe ia Fp4onocrporterc
outttqasrca of nso6pue r ra A[IU), b) rraccra Hanlreorct n rco6pa-
reHni lalrcf, (a4rranrrccrc xornoxant). tbnpaa,rerlr{e rao6p8€rrrr x
trx Hortclra nof,aaanr na prc.3,a. C mlAon Eepotofi la6rona clraoro,, +

7

2

a

I

o) 6)

trrc.3
!)

HarrpaoneHlrer pegpooeH oc .orrs pncorsxnr (prc. 3,6), s6ycrorrqfioc
arFol!{lmu pa6orr 6rora nepeopraHraqm llprcoqArHrcrrr( ro.doHoHtr.
0r .n6on Bsllxmt rffHo crtrpnrb Hs 6oree ABJa Eer!€f, (pc.3,r).

B 6rore 4 ycrarerItfaa€rct coo"agrgrBre rqAy llrrr qocxx[r
rollroHeHTaur r la,6roHarM nJlfer !rcr! roBretItf, cootBgrcrDrt rqAy
raroltr{rGcnrr Hlnreparpnn 8€ptrH qxrrlll!6cro, rorroHeHrll r coo,!-
BescrsJoqpFo 6[6rroae{ono EaoJtoHa.

Itaflorolqecrnt BrAor Fpalts rragiGaD" rSao, mrptrF cgHocrf,
t(o[oPoPo ]noP8aoqeHa no cDo caBara BeprH, H3 aaBxcruFr ot rcloA -
Ho0 Hl,t ep6!Frr. tlyeparye EcF]rHr coorBe[cra!,Dqgfi EHorflqecrory Bn-
ny rpa$a. HasiDaercr raHoto{qecrol.

Ila nocrpoerua ranoHrqecro? Hyrcpa4rr BeFxH r?a{a rcnorbny-
erca lnopxAoqeBHoe op6rra.lrHoe pos6rlerIre rHffieclBa leplH rpalF.
Ilop4p,or xa $rotrac"B€ opdrlr onpeneJheac, sJrrolx{Tror Harqgenrt op-
6rr rs [8].

Itanorflqecrst nyneparpn nogBorrar ycranoBrTb opto [a Et6ect-
Ba oAlroirHallr{I coorBercT8]l[ retAy HoEparn BeIlrH ,n qlk xqocgx
xornoHcrl x Horepan ael tx rpoltoo, coorEg[crBlDtqax [a6ronar.Bep-
IUHU nOCJreArrtI XreO'! oAHOCnTerbHue rooll4,HafBr qro noarorset aH6-
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pe,rb HcftotoPNrn rapx*lr t{6o6lEtcr(r 4 (4rtlccnot rolrl(,Hemr. coot -
DeactBre, onpeAc,ltaroe cprsHerner raHonrqecrnx H!,reparrI la6roHoB
r kor[oHeHtHrno8Dortcf ycr&roB|tsb rooIraIHaTH BeIlxH [a6roHa. Ec-
a?cTrelllo r rero( giaxrll€llxrt,( cooTaercfalli rcc[ 6r b fioro, I
r8cro tfi aaBrcllr or cDorcTt crurerpal romoreBr. l{a [lc ecfBa ox-
r BareHfrur coolBa8calrf, rrl6rFeTcs e6o€.

B 6roxe 5 {opflnprcr r{lro6Frarrlr capyFtpr coAclraq.ot 6oree
oAfiol qrl(!f,qecrol KomoBotlTa. oopaqroBarsre Hararl.arcr c Er60pa He-
roropot qxrlrtracl(o, xornoHc8rlr[o oTH00emlD r roBopo, oc${9cr8Jrf,-
ercf, ic6oprai rgo6pcersa Bcen crpJnolEE. Itra orom ronlm 6trlb
rcno.rr3oBaHg pagflqr re rprrep{r{, or xx EE6opa cJqpctleruo gaDrcttr
o(oHrarorbrurf, JlA t4 o6pserrli. Ilr a$opc rrlexlpr.rtaol" r$tfrrqe-
cron romoHeHrE nlurexaeacr rc|IlltrecEt, I!)rifapr0. I[cxrpurner'
r$ttfrlnlecras qactb gu6rFetc, c Hax6orbttrr q[cror 8apfi r FIIugq-
ttq aoqcx, tllnqel mIElHll AorrHE rlgtb HtlrgnlDta arcqe|lrptc(terll
171. lttr oAnoaxarrtoc?t Br6ope tlln ycroaxn llaseHcrla sHatrol l.ylo-
aarfi4 xepa*let'rcrrtl Btfrpaercr 4aIllxqscrar tllgrr c HlrreHbrltr
nopaAloiEr Horepor. Ihmeratar Utrrrqecf,as lrornoHeHTa Faretserct
3 rooll4rHrTHor nor6.

Ot *lAon rpax tuofi Toqrx iqg$parbnorr ftornoxorrir c l acror.
BOOTC!{JT HaTTIBBACffi IfiCOEAHB8 CTPOTTCA aerAr (Xe 6ota6 pJX).

Tax rar aelocru Baraepr E cloo oqcpqAr, rorg rttc€ f,llstb-
cf, FPATlt{t[I4{ Tourl[r, nprHqfl|leraltlmr Alrymr t$r,nqacfiIr rorno-
renrar, ao raro{e EoptHu pacorarptaalrct rar irex$Foi rpar rortc
roqlot.

IIa oqepeAnofi rreqrqe " rpaHnretofi roqrr oglreAerterc, 4tf,rxq$
cxaf, romoHeBiai ftoropon oHs npnrqAn€rxr.or tcaa lalDr oro, !gx-

rqecroi IoInoHcmE clportc, BeSEr no ral(oly ta nlnltl'yr raf, r or
q$mP&[rHon 4jtirxqecrol rracu. Belollrr ltocrlodorg r€trel r Bep -
luru qrrrxqecro rorrroxeHru o6aq[rH rci I oArH 610r. Ilocrorbry
sr6perfles 'teqnga" npefiqnAr rollrc (Fet Bousp qamprrbno, qrl( -
ttlqarcro, qacr[, ro otHocrretrtHo Hge tlcpel:ccqmllDlct roopALlLtu
BeIlxH 61016. [locrpoer € aaftunlllDaaacr lloctrc o6Da6otn nocrql,Hci
nrcr;qpq'rounr,

Ilocae rono, rat( trocrpocHr lcs !G!!f, .qxa oqoDq$o, tSrrxqe-
cro? t(ornorlem,E, nporcrollr nepGrqA r croN,Drpn rbsroH€rae.

&or 6 Coptrrplr.r rso6.puc}!a as${I(Jtxttscrolhcrpymyptr rrr {sir-
rrqecro, lacfx srwmyptl.
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tLropmcs . oaHocnrcrtHos lr.36f,d,nc lpetts .q,lr npoxgDorbnon
a3I[rH!, rl Btl4€Ir SCr Bellloor noclq$ralo cror. &t€tr ari raaaotr
lcloxBu ro nocreEl.ro oror raEc crpo[lcs ocBocrfiarbHoe'pa36ns!{f,a,
E posyrbref. mrqAfircs qd[, fraaEryc n.IoolDoJD A]uHy [9]. Ecrl
sex r qgne, rl.cf,olbio, ?o rr r[l ltsrtrorcr l.!r lar tFnDr coAep -
r.l8i r9f,6o.lDoee ltrlclo EoInH cr€nqlEr 6oreG A!!a. tricrx raBr qo-
nef, oueocr Hecrqrbro, to ll6lParlcr rar J roToPof, cl npltlfi
rroroti rec xeaor lGlorH - tlrxoor xl. $a aeprr. nporqAJrarrr
rlraHo, qanr r ctcncrfl 6o!m .q!$r EEro fi€rcr nocTpoeB|l3 orDeTB-
JteHri or sTor rslEllu.

Eaor ?. Broon rco6paorsr r. llfiy rrx qrailonocrporrarb. {lpo-
qep;rpa rco6puercu lcnoJtraysr a lxAB l.puatpo! r0lcro EeFElH Fpl-
0a, l..rlf,qy crcHocfrr LaccxB slor B.I[rIl lt rfi loopArrHar.

Ifi rgo6paesra cllln(typ xlrrtl3crq coqArBarq, HapipJ c AI$y
(prc.4) roroltayltcr r1ulonocrponrcrb EC-?052 (tf,c.s) r 9rc{.n
ar orqecf,ono o6ccnace[qr rTa4onoc{pof,larr CIof 0C UC Eol. lf8
crcrenr CX0[ rcno.[Do! ocr norElrotpadfl rgo6tsaxra orl]6rot npr -
raG4, c]lEOtO!, qrcct r rorg!o!, 3 rrtca rroAlrPonPau rEola6rlrora-
loit.

Itollt,la(c Hanrc.H Hl ,EE!c IIVI grn EC 8BI, rFdflgr 2mf, 6r,r
narrrr, cocrorr ra 25fi) onqmopo!, cqAeFr! 5 npo,rFItp'6 ls ro-
roprr BiFEaD'lcr n cf,ct( u Ctl0. Ilpocnmlcr olapr.rr.a crgncy-
IE orrrcilr[i npo!p!n. lso6s6lrra re ll$J roacrg4noi ctnyrrypE
c He 6orec ucr 50 ae;rrxlo tll 0fl EC I05O norlrc.Gtc, ttc 6orcG
q€[. sa b cetrr a iI. r?atsnocrpor.re lf-?Ui2 s! 60 ccr.

B c')^l.r xro6lrarur frntsrllo! &a|lacm c'gyrry? rB€6rttr-

ruc" nrrrrracnc cltgx rso6paDrc, ! !f,Ai 'netlonrrqltr rrrqi.

3rrlnqeare
. ll mmrol padots nll.Acflrr.[lt nclErr latrcf,r rororeicr [po-

nlrfr noclpocrrrr xso6padfl, m,rcEtregtr{ crEntlyl) no 6.cioop -
AlrHaTrlory ronoro!f,qac io,y ioly.

Ilcrttrarfls trorrtratca IPAI*C ryolqAralcb nrs nccrotbnx corex
rrstuecru cocl.;rllrmr, lamtr ra captloqrqror no nccmqr,qpr. ,{ra
6oJre. qcr 90i ctpynrypmc qoprya coqpnraui 6rrr noayrou .rerxo
".urads' Errof,i roo6puenra.E pnla crlnract rgo6pirgltr rE n
clrroHaJrccrorr fi nepcceqogr (pe.6), xompr mry! 6rrb ycrpcl€fiu
alsAprorGr ! Borrucrc 6roroB a$a$l!a r roppenFf, rco6Fraiflf. fo[r-
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