
HaYQHaH HOBH3HaH 3HaQHMOCTbnOJIYQeHHbIXpe3YJIbTaTOB.
,lI,eCKpHnTOpHbIe CI1CTeMhIHalIIJII1 caoe npI1MeHeHI1e rrpa MO.l1.eJIHpOBaHHI1pa3JII14.HbIX

TI1nOBpeansnsrx 06'beKTOB. Oc06eHHOCTblO TaKHX CI1CTeMHBJI5leTCHHeB03MO)l(HOCTbpaapennrrs

HX OTHOCHTeJI.bHOrtepaoii npoH3Bo)J.HOH. 31'0 npHBO.l1.HTK cymecraeunsra TPY)J.HOCTRMnpa
pelIIeHHH sanas aHaJII13a H CHHTe3a. B HaCTOHmee BpeMH I13BeCTHhIMeTO)J.hIpeurenaa saztas

ynpasnenaa .l1.JIa.l1.I1CKpeTHbIX)J.eCKpI1nTOpHbIX CI1CTeM na OCHOBe H2- 11 Hco-rronxonos.
AHH30rponI1HHblH nonxozt B .l1.aHHOMcrrysae HBJIHeTCHHOBbIM 11He paCCMarpI1BaJICH.l1.pyrUMI1
asropasra pauee, 003TOMY paspafiorxa aHaJIUTH.4.eCKI1XMeTO)J.OBaHaJI.H3al:f CI1HTe3a, a rarose

aJIrOpH.TMI14.eCKOrO06eCne4.eHHH )J.JIJIHHX MOIKHO paccaarpasars KaK 3Ha4.HMhIH HaYlJHhIH

pe3YJIbTaT, He TOJIbKO06'be.l1.UHJIlOmI1HBHY'I'pI1 O.l1.HOHKOHu;enU;I1HPa3JII14.Hblecymecrnyroutae

MeTO)J.I1KH, HO H rrpennararoumii nossre crrocofisr CHHTe3a peryJIHTOpOB C y-rerosr

CToxaCTH'leCKOHnpaponsi BHeIIIHHX B03MymeHHH.

I10MUMO 31'01'0, yser Pa3JIHY.HbIX THnOB napaMeTpH4.eCKl1X HeOrrpe.l1.eJIeHHOCTeH

n03BOJIaeT peurars 3a.l1.a4.Upooacnroro ynpasnenaa H raparrraposars p06aCTHoe Ka4.eCTBO

peryJII1pOBaHHJI .l1.JIJIceMeHCTB 06'beKTOB, ':lhU napasrerpsr I13BeCTHbI HeT04.HO. Tame 3a.l1.a4.11

i ',
I.

AKTyaJIbHOCTb TeMbl

CTOXaCTH4.eCKl1e CHCTeMbI ynpaanenaa npeztcraanxtor OC06bIH: mrrepec .l1.JI5l

HCCJIe.l1.0BaTeJIeHB 06JIaCTH reopna aBTOMaTH4.eCKOrOynpaBJIeHHH, TaK KaK 60JIbIIlHHCTBO

peansasrx cpH3H4.eCKHXnponeccos, KaK .l1.eHcTBYlOmHxira 06'beKT ynpaBJIeHHH H3BHe, TaK H

nporexaromax B caMOM 06'beKTe yrrpaaneaas, HBJIalOTCHcnyqaHHbIMH. 3a.l1.a4.H06eCne4.eHHa

YCTOH4.HBOCTH3aMKHYTOH:CHCTeMbIynpaBJIeHHH C O.l1.HOBpeMeHHbIMnO.l1.aBJI.eHHeMCJIyqaHHbIx
BHeIIIHHX B03MymeHHH HaIIlJIU CBOHnpHJIOIKeHHHBOMHorHX npaKTH4.eCKHXsazrasax.

Cpezra MeTO.l1.0BH nO.l1.XO.l1.0BK nO.l1.aBJIeHHlOCJIY4.aHHhlXBHeIIIHHX B03MymeHHH MO)l(HO

BbI.l1.eJIHTbaHH30rponI1HHbIM nonxon K ynpaBJIeHI1lO JII1HeMHbIMI1.l1.HCKpeTHhlMHCI1CTeMaMH.

31'01' nozrxon 06'he.l1.I1HHeTMeTO.l1.bIH2- H Hco-ynpanneiraa na e.l1.HHOHMeTO.l1.0JIOrI14.eCKOM

OCHOBe: BHeIIIHI1e B03MymeHI1H rrpennonararorca KOppeJIHpOBaHHblMH cny4.aHHblMH
nOCJIe.l1.0BaTeJIbHOCTHMI1C sapaaee HeH3BeCTHbIMH CTaTHCTH4.eCKHMHxapaKTepHCTI1KaMI1, HO

orpaHI14.eHHOH cpennea aHI130rponHeM. PerYJIaT0pbI, nocrpoeanue aa OCHOBe .l1.aHHOrO

nO.l1.XO.l1.a,06JIa.l1.alOTMeHbIIIHM KOHCepBaTI13MOMB cpaBHeHHH CHcc-perynsropasta 1160JIblIIHM

3anaCOM YCTOH4.HBOCTHB cpaBHeHI1H C H2-peryJIHTOpaMH. B paaee H3BeCTHhlXHCCJIe.l1.0BaHHHX

6bIJIO nOKa3aHO, 4.1'0npaKTH4.eCKOenpaaeaeaae perynaropos, cnpOeKTI1pOBaHHbIX C nOMOmblO

aHH30'I'poIlHHHOro nO.l1.X0.l1.a,n03BOJIHeT CHH3HTb aaeproaarparsr na ynpasneaae, nOBblCHTb

rrOMeX03amHIueHHOCTb 3aMKHYToH CHCTeMbI H yJIy4.IIIHTb Ka4.eCTBOnepexozmsrx npoueccoa.

O.l1.HaKOcyurecrnyrourae MeTO.l1.hIynpaBJIeHHH CHCTeMaMH,Hax0.l1.HmI1MUCHrron B03.l1.eHCTBUeM

cnysaiiasrx BHelIIHHX B03MymeHHH, OXBaTbIBalOT .l1.aJIeKOHe see KJIaCCbI CHCTeM. I103TOMY

pacumpenae 06JIaCTI1npaaeaeaaa TaKHX MeTO.l1.0BHBJIaeTCHsecsva aKTYaJIbHOM3a.l1.a4.eM.

,lI,aHHaH )J.HccepTaU;I10HHaa pafiora nOCBRmeHa pacnpocrpanenmo anxsorponaiinoro

nozrxona aa HOBbIeKJIaCCblCUCTeM.Bo-nepaux, sro TaK nassmaevue necxparrropusre CHCTeMbI;

BO-BTOPbIX,31'0 HOBhIeKJIaCCbI06'beKTOBCnapaMeTpH4.eCKOMueonpenenenaocrsro.

. ,

OT3bIB OqHfUHaJIbHOrO onnouerrra
aa .n:HCCepTaUHOHHYIDpa60TY

«MeTO.n:bI H aJIrOpHTMbI aHH30TPOrrHHHOrO ynpaaneaas nHHeHHbIMH
.n:eCKpHrrTOpHbIMH H napauerpasecsa neonpeneneaasnra CHCTeMaMH»,

npe.n:CTaBneHHYID Benossra AJIeKCeeM AHaTOnheBHtJeM
na COHCKaHHe yaerroti crenean

.n:OKTOpa<pH3HKO-MaTeMaTHtJeCKHX HaYK no CrreUHaJIbHOCTH 05.13.01 -
«CHcTeMHbIH aHaJIH3,ynpasneaae H otipaficrxa HH<p0pMaUHH(B orpacnsx

HH<popMaTHKH,BbltJHcnHTenbHoH TeXHI1KHH aBTOMaTlf3aUI1I1)>>
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Heonpc,n:enCHHOCT}[MH.

II}[TaH rnaaa rrocaamena pemenaio p06aCTHhlX aHU30TpOIIHHHhIX 3a,n:aq .[(JIH

06hIKHOBeHHhIX CHCTeM C napaaerpasecsaxa neonpenenemrocraaa. PaCCMO'IpeHbI

nonaronasecxae H orpamrsenasre no aopxe napaxrerpasecxae neonpeneneaaocra. Ha OCHOBe
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penraiorca 3a,n:aqH aHH30'IpOn.IIHHoro ananasa H CHHTC3a ,n:JIH

C orpanaxennsnm no HOPMC napaMe'IpHqCCKHMH

CTpYKTYpa H conepseanae pa6oTbl.
06'beM .[(ucCCPTaU:HHpasen 277 cTpaHHU:, pafiora CO.[(CP)KHT35 HJIJII:OCTpaU:HHH 10

Ta6nHU:. Pa60Ta pasfiara na 5 rnas, HMeeT BBe,n:CHHC,3aKJII:OyeHHeH CllHCOK nareparypsr,
BKJII:OqaI:OlIJ;HH282 HCTOqHUKa.

Bseztemre OIlHCblBaeT aKTYaJIbHOCTb,HOBU3HY.II 3HaYHMOCTb.IIccnc,n:OBaHHH.TaK)Ke BO
BBc,n:eHHHpaccMa'IpHBaI:OTCH06lIl;He CBe.[(eHJ1H0 COCTOHHHHHayKH B 06JIaCTH 3HaHYIH,6JIU3KOH

K ,n:HcccpTaU:HoHHoMYHCCJIc,n:OBaHHI:O.

B nepsoii rnaae npHBOMTCH OCHOBHbIe rrOHHTJ1H H onpezteneaaa reopaa

.[(eCKpHJITOPHhIX CHCTeM, aHH30'IpOllHHHOH reopan ynpaBJICHHH, a TaK)J(e uexoropsre

Ma'IpHYHhle npe06pa30BaHJ1H.

BTOPaH rnaaa nOCBHmeHaPClllCHHI:O3a.[(aqHaHH30'IpOllHHHOro aHaJIH3a.[(CCKpHllTOpHhlX

CHCTeM C TOqHO H3BeCTHhIMH napasrerpasra. B naxane rnassr rrpHBOMTCH <jJopManhHhIC

orrpenenemrs zina H2-, Hco- H aHU30TpomrHHOH HOpM ,n:CCKpHnTopHbIXCHCTeM.IIoKa3aHo, qTO

KaK H B cnyxae 06hIKHOBeHHhlX CHCTCM,H2- H HOO-HOPMbl,n:eCKpHllTOPHOHCHCTCMbIMoryT

paCCMa'IpHBaThCHKaK =acraere cnysaa aHH30'IpOnHHHOH HOpMhI. ,I1,ance B rnase rrpHBo,n:HTCH

HCCKonbKOBap.IIaHTOBaHH30'IpOJIHHHOHqaCTOTHOHTCOPCMhI.[(nH .[(CCKpHrrTopHoHCHCTCMhIua

OCHOBepaannxnsrx MCTO,n:HK.

TPCTbH rnasa nOCBJllIJ;eHa 3a,n:aqaM CHHTe3a aHU30TpOllHHHoro ynpaBnCHJ1H ,n:JIH

.[(eCKpHnTopHhIX CHCTeM. B nepsoa qaCTH rnansr paCCMa'IpHBaI:OTCHH pCIIlaI:OTCH 3a.[(aqH

ormoaam.noro ynpasneaaa no COCTOHHHI:OH BhIXO.ny. Bropaa xacrs rnassr nocaameaa

peruenmo sanas cy60nTHMaJIbHOrO aHH30TponHHHoro ynpasneaas npa nOJIHOM H3MCPCHHH

BCKTopaCOCTOHHHJI.

B qCTBCPTOH rnase

.[(CCKpHnTopHhIX CHCTCM
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Anpofiaua» pe3YJlbTaTOB .lI.HCCepTal.(HHH JlHqHbIH BKJIa.ll.aa'ropa.
IIo TCMe.[(HCCCPTau:.II.IIorryfinaxosauo 39 pa60T. B TOMYHCnC.[(BCMOHorpa<jJHH,O.[(Ha.II3

KOTOPhIXHH.[(CKCHPYCTCHB WoS H Scopus, 16 )KJpHanbHblx crareii B PCU:CH3.IIPYCMbIXH3.[(aHUJlX

(15 HH,n:eKcHpYI:OTCHB WoS H Scopus, a 1 HH,n:CKCHPYCTCHB Scopus), 20 CTaTCHB C60pHHKax

KOH<jJCpCHU:HH(11 HH.[(CKCHPYI:OTCHB WoS H Scopus, 5 UH.[(eKcHpYI:OTCHB Scopus,

4 KOH<jJepeHU:HHHH.[(eKcHpYI:OTCHB PHHl(), 1 6pOlllI:Opa.

Pesym.raru .[(.IIccepTaU:HH 6bIJIH acnonssoaaasr B HCCKOJIbK~X saysasrx npoexrax
P<1><1>H HPH<1>.

nHqHhlH BKJIa,n:COHCKaTCJIHnonpotino OIlHCbIBaCTCHB asroperpepare.
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,LI,ocToBepHOCTb HaYQHblX pe3YJlbTaTOB.
IIOCTaHOBKH 3a.[(aq HBJIJlI:OTC}IlJ.eTKO<jJ0PMaJIU30BaHHhlMH.,I1,oKa3aTCnhCTBaJICMM H

reopen OlIHpaI:OTCHna C'IpOr.IIH MaTCMaTlfqeCKHHannapar. TaIOKe .[(OCTOBCPHOCThrronysenasix
peaynsraros IlO.[(TBCp)K.[(aI:OTMHOrOqUCneHHhICnsrsacnarensnsre IIp.IIMephI C paCCMO'IpeH.IICM

qaCTHhIX cnyxaea, KOTOPblCcorJIaCYI:OTCHCCYlIJ;eCTBYI:OlIJ;HM.IIHCCJIC.[(OBaH.IIHMH.

HBmlI:OTCHBoc'Ipe6oBaHHbIMH ira JIpaKTHKe, TaK KaK MaTCMaTlfl-IeCKHCMO.[(eJIH06'beKTOB MoryT

pa3JIHyaTbCHH3-3a HaJIW-IJ1HHeyqTCHHOH.[(HHaMHKH,TeXHOJIOHlqeCKHX.[(OrrYCKOBua napaaerpu
KOMJIOHeHT06'beKTa, a TaIOKCB 3aBHCHMOCTHOTYCJIOBHH<jJyrIIcu;HOHHpOBaHJ1HCHCTCMhl.

TaKHM 06Pa30M, aaysnaa 3HaqHMOCTb nacceprauaa COCTOHT B B03MO)KHOCTH

npaxnorecxoro rrp.IIMeHeHHJ[ paapafioramrstx MeTO.[(OB .[(JIH HOBbIX KJIaCCOB CHCTeM H

YJIyqIIleH.IIU xapaKTcpUCTUK 3aMKHYTbIX CHCTeM rrOCJIC y-rera .[(onOJIHHTCJIbHbIX

HCOlIpC.[(CJIeHHOCTcH06'bCKTOB.
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3aMeQaHHSI no pafiore.
1. TeKcT ,n:HcCepTa~HH nanacau B 11.3JTHlllHeCYXOM CTHJIe. Bo MHorHX MeCTax He XBaTaeT

npOCTbIX Il05lCHeHHH, KaK K HCCJIe,n:yeMhlM06beKTaM, TaK H K IlpHMeH5IeMbIM MeTO)J,aM.
B lJaCTHOCTH,sro savesanae KaCaeTC5IOnHCaHlf5I ,n:HCKpeTHhIXzrecxpanropasrx CHCTeM.
KaKOBO rrpOHCXO)I(.LJ:eHHe np06JIeMbI npHlJHHHOCTH TaKHX CHCTeM: He,n:OCTaTOK
MaTeMaTHlJeCKHX MO)J,eJIeH B onacaaaa CJIO:tKHbJXCHCTeM, HaCYIUHM norpetiaocrs
paccaorpenaa ynpe)I(.LJ:aIOIUHX npeoopaaoaaaaii HJIH lJTO-TO erne? To )l(e OTHOCHTC5I
K HCnOJIb3yeMbIM CBOHCTBaM ztecxparrropnux CHCTeM: npHlJHHHM yrrpaBJI5IeMOCTb,
npH'lJHHHM Ha6JIIO,n:aeMocTb H r.n. lIeM asrsaaua He06xo,n:HMOCTb cY){(3Tb xpyr
accnenyeasrx MO)J,eJIeH, uanaraa nonofinue YCJIOBH5I? ,llJI5I lJero He06xo,n:HMO
paccvarpaaars ynpaBJIeHlf5I, xoropsre npeBpaIUaIOTC5I HCXO,n:HYIO zrecxparrropayro
CHCTeMYB npHlJHHHYIO?

2. B pafiore TOJIbKO B O,n:HOMMeCTe yrrovuaaerca MUHUMaKcHblu nooxoo, KOTOPhlH
COCTaBJI5IeTOCHOBYnOH51TH5Ip06acTHocTH, acrronssyeaoro B aHH30rpon11.HHOH reopna.
Bee yrrpaanenaa, naasraaeusre B pafiore «onTHMaJThHhIMH», cnezryer HMeHOBaTh
Mu/{UMaKCllbLMU OTHOCHTeJIbHOKJIaCCa Heonpe,n:eJIeHHOCTH, saztaaaevoro cnyqaHHhlMH
B03MYIUeHH5IMH co cpenaeit aHH30TponHeH, He npeBOCXOMIUeH sanaanoro ypOBH5I.

3. CJIe)J,oBaJTO 60JIee Ilo.n:p06HO H3JIO)l(HTb aransr IloCIpOeHlf5I «onraaansuoro»
ynpasneaaa MeTo,n:OMHeno,n:BH)I(HOHTOlJKH (CM. reopexu 3.1 H 3.2). B lJaCTHOCTH,sneer,
OCTaJTaCh6e3 ynoMHHaHH5I np06JIeMa CYIUeCTBOBaHH5I HCKOMoro penreaax, To .JKe
3aMelJaHHe OTHOCHTC5I K cy60nTHMaJThHbIM MeTO,n:aM (CM. reopesry 3.3): crrocof
nocTpOeHH5I cy60IlTHMaJIhHOrO perynaropa npencrasnea B suzre OKOHlJaTeJIhHhIX
cooraonreaaii (ypaBHeHHH H nepaseacrn) 6e3 npennocsrnos.
B reopexe 4.8 rpeoyerca cYIUecTBoBaHHe ,n:OCTaTOlJHO60JThIlIOrO lJHCJTa«anstpa», a
nansure B rrpuuepe 4.4 HCCJIe,n:yeTc5I.3aBHCHMOCTh OT Hero HOpMhI CHCTeMbl. O)J,HaKO
KaKHX-JIH60 n05lCHeHHH, KaCaIOI.I_(HXC5ICMhlCJIaHCnOJIb30BaHl151ororo napaxrerpa, HeT.
B npaaepe 5.3 npel1MYIIIecTBa aaasorponariaoro perynaropa no cpaBHeHl1IO c Hco
peryJI5ITOpOM He BnOJIHe OlJeBH)J.HhI.

, ,,

)1;OCToHHCTBa ).J,HccepTaO;HOHHoH pa60Tbl.
1, Pa60Ta nOCB5IIUeHaHCCJIe,n:OBaHlfIOuosoro xnacca 06beKToB - necxparrropasix ClfCTeM

yrrpaBJIeHlf5I. Pa3BlfTlfe TeopHH TaKlfX ClfCTeM HaxO,n:HTC5IceHqac Ha nepe).J,HeM Kpae
HaYKH.

2. B pafiore peurensr CJIO)l(Hhle3a)J,alJHnocTpOeHH5I. OnTHMaJTbHbIXB MHHHMaKCHOMCMhlCJIe
perynaropos C Heorrpe)J,eJIeHHOCTbIO,onacuaaesrax B repsoraax cpenaea aaasorponua
craunoaapnsrx cnyxaiiasrx B03MYIUeHHH. Oc06eHHo CTOHT OTMeTHTh pe3YJIhTaThI 06
orrTHMH3~lfH CHCTeM, ynpaBJI5IeMhIX no BhIXO,n:y, 11.C 3a,n:aHHoH 06JIaCThIO nOJIIOCOB
nepenaro-mori <PYHK~HH.

3. Pa3pa60TaHHhlH nozixon n03BOJIHJI C enaaux rr03H~HH HCCJIe)J,OBaTh CHCTeMhl
C napaverpasecxoa HeOnpe,lleJIeHHOCTbIO, KaK .LJ:JI5I CJIyqM necsparrropnsrx 06beKToB,
TaK H ,n:mr06bIlJHbIX CHCTeM.

4. ,llHccepTa~lf51 )J,eMoHcrpl1PyeT aapryosaoe BJIa,n:eHHereopaeri necxpanropasrx CHCTeM,
TexHHKoH JIHHeHHhlx MarpHlJHhIX nepaaencrs, lJaCTOTHoHTeOp11.eHCHCTeMyrrpaanenna.
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MeTo,n:OBBhmYKJIOH OnTHMlf3a~HH 6hlJIlf rtonysensr ,n:OCTaTOlJHbleYCJTOBmI).J,JT5Iouenxa caepxy
aHH30TpOIllfHHOH nopsrsr ClfCTeMbI C HeOnpe,n:eJTeHHOCThIO H caaresa CTaTlflJeCKHX H
).J,HHaMHlJeCKHXp06aCTHhIX peryJI5lTOpOB no COCT05lHlfIOH BbIXO.n:y,

3aKJTIOlJeHHecoztepzcar BhIBO,n:hI0 nonysemnrx peaynsrarax .. '
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C.C. KPblJlOB

IlO,n:IIHCb aaseparr:
,IJ,HpeKTop ,n:HpeKIJ;HHHHCTHTYTa N!!8
«Kosrrtsrorepmae HayKH H IIPHKJla,n:HaH M

KB. CeMeHHXHH

Ilpodieccop Ka<j>e,n:PbI #
«TeopIDI sepoarnocrea H KOMIIblOTepHoe Mo,n:eJIHpOBaHHe»,
,n:OKTOP<j>H3HKo-MaTeMaTHQeCKHX nayx
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3aKJJIOl.feHue.
,n;lfCCepTaIJ,HSIEeJIOBa Anexces Anaronsesaaa SIBJUIeTCSIHayqHO-KBaJIlf<pHKaIJ,HOHHOM

pa60TOM, pe3YJIbTaThI KOTOPOMMO)l(HO KBaJIHCl)l1IJ,lfpoBaTb KaK saaoroe naysnoe .llOCTH)l(eHHe,

HMeIOIIJ,ee TeOpeTHqeCKOe H npaxrasecxoe 3HaqeHHSI. B asroperpepare orpazceasr HaH60JIee

Ba)J{H.bTepe3YJIbTaTbI ,l1;HCCepTaIJ,HOHHOHpa60TbI. Yxasanaue ssmre 3aMCqaHH.SI He SIBJISIIOTCSI

CYII.J,eCTBeHHhIMHH He CHH)l(aIOT 06II.J,eM rrOJIO)l(HTeJIbHOH OIJ,eHKHpafiorsi. ,n;HccepTaI.J,HOHHruI

pafiora EeJIOBa A.A. «Meronsi H aJIrOpHTMbl anaaorponanuoro ynpaBJIeHH.SI JIHHeHHbIMU

necxparrropasma H napaaerpasecxa aeonpeneneamraa CHCTeMaMU» y,l1;OBJIeTBOpSIeT

HOJIO)KeHUIO 0 npacyacneaaa yseasrx cteneneii .If COOTBeTCTBYCT rpe60BaHHSIM BAK,
npe,l1;'bSIBJI.SIeMbIMK ,l1;OKTOPCKHM,l1;HCCepTaI.J,mIM.Ilonarato, qTO EeJJOB AJIeKCeH AHaTOJJbeBHq

aacnyzcasaer IIplfCY)K,l1;eHH.SIyqeHoH CTeneHU zroxropa <pU3HKO-MaTeMaTHQeCKliX nayx no

CneIJ,UaJIbHOCTU: 05.13.01 - «CHcTeMHhlH aHaJIH3, ynpasnenae H ofipafiorxa HH<p0pMaIJ,UU

(B orpaCJISIX HH<p0pMaTHKu, BhlQHCJJUTeJIbHOHTeXHHKH U aBToMaTH3aIJ,Hu)>>.
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