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ilaHH8H pa60T8 HBllHeTCH npOJlOll>KeHHeM HCClleJlOB8HHH, CBH38HHblX C HC

nOllb30B8HHeM ocuHnnorpa<jla co CBeTOBbiM KapaHJl8lllOM ( OCK) B 3anaqax MalllHH

HOH o6pa60TKH cn e KTpoMeTpH'IeCKOH HH<jlopMaUHH. OnbiT, HaKonne HHbiH npH pa3-

pa6oTKe M e TOLI H'IeCKHX BonpocoB / 1 I H B npouecce· aKcnnyaTa UHH OCK 12 ,3•4 •51 , 

n03 BOllHll nepeHTH K p e llleHHIO 38Ll8'IH nOBblllleHHH a<jl<jleKTHBHOCTH pa60Tb l 3BM 

B pe>KHMe o6cny>KHBaHHH OCK. OuHo H3 B03MO>KHbiX pellleHHli - pa3pa6oTKa 

CHCTeMbi o6cny>KHB8HHH HeCKOllbKHX OCK OJlHOli 3BM. f1pHHUHnHanbHaH cxe

Ma CH C TeMhi, B KOTopyiO BXOJlHT 3BM ( 1), c x eMa ynpaBneHHH OCK ( 2), 6no

KH OCK (4),nynbT ynpaBne HHH 3BM (3), .noKa3aHa Ha p Hc .1. TaKaH 6noK-cxe

Ma COOTBeTCTByeT COBpeMeHHblM npeJlC T8BlleHHHM 0 6 H C nOllb30B8HHH 3BM 

B H3MepHTellbHOM UeHTp e . f1pH pa3pa60TKe CH C TeMbl OCHOBHbie yCHllHH 6blliH 

Hanp8BlleHbl H8 CXeMHOe H nporpaMMHOe o6ecne'IeHHe M8KCHM8llbHOM He38BH

CHMOCTH pa6oTbi Bcex OJlHOBpeMeHHO o6cny>KHBaeMbiX OCK. TexHH'IecKaH cTo

poHa 38Jl8'IH C BOJlHTCH K pereHepauHH H3o6pa>KeHHH Ha 3KpaHax Bcex OCK H 

K 06ecne'IeHHIO K8>KJlOMY onepaTopy B03MO>KHOCTH o6pa6aTbiB8Tb CBOIO HH<jlOp

M8UHIO no CBOeli nporpaMMe; C MeTOJlH'IeCKOM TO'IKH 3peHHH K8>KJlOMY onepa

TOpy JlOll>KeH 6b!Tb o6ecneqeH HenpepbiBHbltl BH3Y8llbHblM KOHT8KT C 3BM. 

f1pH o6cny>KHB8HHH llOTpe6HTeneli C OJlHOpOJlHblMH 33Jl8'18 MH HM npHCB8-

HB8eTCH OJlHRaKOBbitl nepcoHallbHbltl npHopHTeT. B npouecce o6cny:>KHB8HHH 

p831IH'IHble <jlyHKUHH HMeiOT pa31IH'IHYIO CTeneHb CpO'IHOCTH HCnOllHeHHH, f103TO

MY HX <jlyHKUHOHanbHbiH npHopHTeT pa31IH'IeH. TaK, pentcTpauHH 38HBOK o•r 

cBeToBoro KapaHJlBllla ( CK) HMeeT BbiClllHH npHopHTeT, 3aTeM HJleT BbmonHe

HHe 38SIBOK Ha pereHepauHIO H, HBKOHeu, - BbmOnHeHHe 38HBOK OT CK. H3-3a 

60llblllOM p83HHUbl B CKOpOCTHX pa60Tbl one paTOpOB H 3BM H CT8THCTH'ieCKO

f'O xapaKTepa nocTynneHHSI 38HBOK Ha o6cny>KHB8HHe 3BM BcerJla pacnonara

eT HeKOTOpblM pe3epBOM pa6oqero BpeMeHH. f1pH H81IH'IHH CB060JlHOrO nOllSI 
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B M03Y 3 TOT pe3epB MO>KHO HCITOJ!b3 0B8Th AJIS! 8BTOM8TH'leCKOI"'O ripOXO>KAe

HHSI ~OHOBOH 38A8'lH. 0'!eBHAHO, 'ITO AJJS! Hee Tpe6yeTCSI eme OAHH, 6onee HH3-

KHH ypoBeHh ~YHKUHOHBJJhHoro rrpHopHTeTd. KpHTH'leCKHe CHTyauHH, B03MO>K

Hbie rrpH 0AHH8KOBOM rrepCOH8JihHOM rrpHOpHTeTe, HCKnJO'l8IOTCSI 5narortaps:I HC

riOJJb80B8HHIO CHCTeMbi rrpepbiBaHH s:1 /6 I. 

OrrpeaeneHHe B03MO>KHoro KOJJH'leCTBa rroTpe5HTenei1 MO>KeT 5biTh caena

HO Ha OCHOBe COOTHOUieHHfi Me>KAY T8KHMH rrapaMeTp8MH, K8K AJJHTeJJbHOCTb 

BblriOJJHeHHSI pa3JJH'lHbiX riOAriporpaMM ( 1 t- 50 MCeK), AJIHH8 BH3y8JJH3HpyeMbiX 

MaccwBoB (250 +- 2000 cnoB), '!aCToTa nocTyrrneHHSI 3aSIBOK oT CK (0,15t-0,3ru) 

H np. 8BerteM CJJeAyiOmHe 0503H8'leHHSI: i) t - BpeMSI rreperta'lH OAHOH TO'IKH 

H3o5pa>KeHHSI; 1.) M - '!Hcno s:I'leeK M03Y 38M; ~) d 1 - yaenhHbie 3aTpaTbi 

c ny>Ke6HOr'O BpeMeHH; II) 0 - 'lHCJJO SI'leeK, 38HS!Tb!X ITOA AHCneT'lep; s)N 1 - 'lHC

JJO s:I'leeK, 38HSITbiX rrporpaMMoi1, BbiiTOJJHs:IeMoi1 rro 3as:IBKe OT CK; 9n 
1 

- AJJH

Ha H305pa>KaeMOI"'O M8CCHB8 ; ~T 1 - BpeMSI BbiriOJIH8HHSI 3,pS!BKH; ~F 1 - 'l8CTO

Ta rrocTynneHH s:I 3a SIB OK OT OAHoro OCK; !1) f 1 - qacToTa 3arrpocoB Ha pere

HepauHIO oT OAHoro OCK; l'!)m - '!He no o5cny>KHBaeMbiX OCK. CoBoKyrrHOCTh 

3 TH X napaMeTpOB OT05pa>KaeT H TeXHH'leCKHe A8HHbie 38M, H yCJJOBH S! 38£!8-

'lH , H rrpHCyTCTBHe B CHCTeMe 'leJJOBeKa. npH o5cny>KHB8HHH HeCKOJ!hKHX riOT

pe5HTenei1 6aJJ8HC BpeMeHH 38M CKJJ8AbiB8eTCSI H3 yrteJJbHbiX 38Tp8T H8 pe

reHepaUHIO H BbiiTOnHeHHe 38s:IBOK OT CK no BCeM TpaKTaM: 

}: d' +tIn f 
1 1 1 

I= I I= I 
H l: 

I= I 

d , + 
1 

m 

l:TIFI 
l""l 

raed;+d;'=d 1 Y'lHThlBaS! nocnertHee paBeHCTBO, c T aTHCTH'leCKHi1 xapaK-

Tep rrapaMeTpa Ft H HeorrperteJJeHHOCTb BeJJH'lHHbl T I ' MO>KHO H8ITHC8Tb 

Bhlpa>KeHHe AJIS! 58JJ8HC8 BpeMeHH B BHAe HepaBeHCTB8 

~ di 
i= 1 

m m 

+ ti nifi+ l: T . F. 
i=- 1 i= 1 I 1 

< 1 . ( 1 ) 

3TO Bhlpa>KeHHe HMeeT CMbiCJJ AJIS! BCeX UeJJbiX m , H8'lHH8SI C ertHHHUbi. 

PacrrpeaeneHHe o6'heMa M03Y Me>KAY noTpe6HTenS!MH orrHCbiBaeT CS! HepaBeH-

CTBOM 
m 

D + l: 
i= I 

n . + 
' I 

l: N.'<M, 
I -

i = 1 
(2) 
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rne N {- o6beM M03Y, 38HHMaeMbJi1 nporpaMMOi1 onHoro TpaKTa 11 cc pa-

6o'!HM noncM. B Tex cny'!aHx, Korna u H3o6palKaCMbJC MaccaBbi, H nporpai\-I

Mbi acex TpBKTOB HC MOryT 6biTb pll3Me!Uellb!" B M03Y 3BM, o6palll810TC51 K 

HCTIOnb30B8HI110 npyrnx 3Y MBlllliHbl. 0Jl118KO, y'IHThlBBit lll13KHe CKOpOC TH o6-

MeH8 C BHelllHHMH 3Y H 6onb!UOH Bee n epeCbJnO'!Hbl X onepaUHM, MOlKHO OlKH

A8Tb pe3KOI'O yaenH'IeHHH 38Tp8T CnylKe6HOI'O BpeMeHH 11 ycnOlKHeHHit AHC

ITeT'-Iepa . Pa3MemeHHe acex H3o6palKaeMbJX Maccuaoa H acex nporpaMM B 

M03Y 3BM MOlKHO C'!HT8Tb npeaenbHbiM O:ilTUManbHblM cny'-laeM. npH 9 TOM 

AHCITeT'!ep 3H8'-IHTenbHO ynpomaeTCH, H TIOTepH BpeMeHH H8 cny:lKe6HbJe one

paUHH COKp81ll810TCst. 3TOT npeaenbHb!H cny'-!ati OTII1Cb!B8eTCst HepaseHCTBOM 

m 

D+.I. (N{+ni)iM· 
1= 1 

(3) 

3HaK He p aBeHCTBa B BWpalKeHHH (I) CBHAeTenbCTByeT 0 He 1136elKHOCTH cy

!UeCTBOB8HHH pe3epaa pa6oqero speMeHH npH m o6oM '-!HCne o6cnylKHBaeMbiX 

TIOTpe6H Teneli . 3TO BpeMH MOlKHO HCTIOnh30B8Tb Anst pemeHHit ¢oHOBOH 38-

P a3pa6oTaHHaH MOAenb CHC TeMbJ o6cnylKHB8HI151 aayx OCK y.noaneTso-

p51eT ycnoBHHM (I) 11 ( 3). npu 9 TOM 3H8'-Ieiii1e d AOCTHraeT 0,004, f i 

IO ru, T f- 30 MeeK (c y'-leTOM o6pameHaii K ne'-!aTH), F i- 0,3 ru H 

t"' 24 MKCeK. np11 o6beMe M03Y B 8I92 51'-!eHKH N { "" 2000, n 1 = 2000 

H D = 96 SI'!eliKH. TaK KaK nporpaMMa TpaKTa 30HHMaeT TOnbKO I500 H'!eeK, 

TO pe3epa M03Y c ocTaanHn IOOO H'!eeK. CxeMa ycTpoliCTBa ynpaaneHHH OCK 

( pHC.2) COCT011T H3 06IUHX y3nOB H y3nOB, OTHOCHillHXCH K Tp8KT8M K8lKAD

ro noaKnJO'IeHHoro OCK. K nepBbiM OTH OCI1 TC51 y3en <jlopMHpoaaHHH HMnynh

coa CiiHXpOHH3YJO!llei1 cepHH ( OB-9, <jJopMnpoaa Tenb 4>-I 0), y3en npepbiB8HHH 

pereHepaUHH no CHraany o T CK (11/U1-II, 11-I3), y3en .nemH<jJpaUHH 

ynpaBnSIJO!UHX KOAOB (HHBepTOpbl ~tH -I 4 ,I 5 ,I 6, CXeMbl 11-I7,I8), y3en 3 anpe- ') 

Ta HMnynhca noacaeTKH ( 11-I8, 11H-22, 11-23) H y3en npeKpameHHH pere

HepauHH (l1 -I7, OB- I 9, Hnl1-20, H -2I). 06mHt-1H 51anmoTCH TaKlKe aaano

ro-uH<jJpoaLie npeo6pa3oaaTenH (27 11 28) 11 Mon.ynHT Op 51pKOCTH (26). K y3-

naM Tp8KT8 OTHOCHTCSI y3en cpopzvmpOBBIIHH 38llpOC8 pereHepaUHH H llpHeMa 

OTBeTa 3BM (re Hepa Top f-I, TpHrrep Tf-2 H Tf-3), y 3en CK (11-4,5) H 

y3en <jJopMHpoaaHiiH HMnynbca noacaeTKH (11-6 , OB-7 H 4>-8). fpynmtpOBKOH 
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u enefi CBH3H c OCK c npasoi1 c TopoHhi ( cM .pHc .2) ITOA'!ePKHsaeTCR 3anoJKeH

HaR B cxeMe B03MOlKHOCTb Hapa LUHBaHHR '1Hcna o6c n yJK imaeMbiX OCK. B cxe

Me OCK (pHc.3) noKa3aHu ycHllHTenH CHf'Hanos OTKllOHeHHR ny11a (Y-1,Y-2), 

3!IT, CK, KaHa n ¢opMHposaHHR HMnynbca OT CK (ycHllHTenb Y-4, AHCKpH

MHHaTop Ll-5, Vl-7, Tr-6, <1>-8), y3e n npHuenHsa HHR AllR HasoAKH CK (Tr-9, 

OB-10, 11' 12, CMeCHTe llH C-13, 14). nocneAHHil y3en o6ecrre "'HB88T H306-

paJKenn e yKa3biBaeMoro 3lleMeHTa ( TO'IKH) s BHAe KpecTHKa. Ha speMeHHOH 

AH8I'p8MMe ( pHC.4) OT06palKeHO npepb!B8HHe UHKll8 pereHepaUHH no CHI'H8lly 

'oT CK ( Cllesa) H HOpM8llbHOe OKOH'18HHe pei'eHepaUUH no KOAY KOHU8 UHKll8 

(cnpasa). Pa3pb!B H8 AH8I'p8MMe OT06paJKaeT HHTepsan speMeHH BhinOllHeHHS! 

noanporpaMMhi npephiBaHH R rro cHrHany oT CK. Ha cneay10mel1 speMeHHofi 

AHBI'pBMMe ( pHC.5) I10K838HO HCI10llb30B8HHe M8WHHHOI'O speMeHH npH BhinOll

HeHHH OCHOBHhlX ¢YHKUHA 06CllYlKHB8HHS!, I10pS!£lOK HX BhlllOllHeHHH H ITOpS!AOK 

o6Clly)!{HB8HH Sl Tp8KTOB. DoclleAHHH CTp0"1K8 3TOH AH8I'p8MMhl HlllliOCTpHpyeT 

6anaHc MawuHHoro speMeHH rrpH o6cnyJKHB8HHH asyx OCK. 

___ ,4_ noaxoa K rrporpaMMnposaHHJO rrpH HCITOllb30B8HHH oaHoro OCK ocseweH 

s pa6oTax /2,3,4,5/. DpH pa3pa6oTKe rrporpaMMHoro o6ecne"'eHHH paccMaT

pnsaeMOH CUCT8Mbl f'llllBHOe DHHMBHHe 6bllTO yaeneHO CITeUH¢H"'eCKHM CHCTeM

HhlM npo6neMaM. 3To· - npo6neMa o6mel1 opraHH38UUH pa6oTbi, npHopHTeT

HOCTH H O"'epeAHOCTH. B A8HHOM Clly"'ae 06!U851 Opi'8HH38UH51 pa60Thl CHCTe

Mbl ocymecTBllSieTcR nporpaMMOfi "AHcneT"'ep". Ee ynpomeHHaR 6noK-cXeMa 

ITOK838H8 H8 pHC.6. DepBble TpH 6llOK8 o6ecrre"'HB8,10T ¢opMHpOBAHHe HCXOA

HOI'O nHcTa H3o6pa>KeHuR no 3anpocy oT KaJKaoro DKllJO"'eHHoro OCK. BeTsefi 

OCK .v.se. TpeTbH - seTBb ¢oHosol1 38A8"1H. Bo speMSI pa6oTbl B O)!{HABHHH 

3BSIBOK oT noTpe6HTenel1 aacneT"'ep nocneaosaTellbHO o6xoaHT see y3llhi, so3-

spawaSICb K H8"1BllY "'epe3 BCllOMOI'aTellbHblA 6llOK. 06HapylKHB 3851BKY B O"'e

peAHOM y3ne, OH nepeKll10"18eT 3BM 118 pa6oTy no OAHOH H3 noanporpaMM 

ABHHOI'O llOTpe6HTel1Sl. BhlllOllHHD 3851BKy1 OH CHOB8 nepeKIIJO"'aeT 3BM Ha ce-

651 H nepeXOAHT K cne.o.yJOLUeMy y3ny. TaK pewaeTCH npo6neMa O"'epeAHOCTH 

o6cnyJKHBBIIIISI npn o.auHaKODOM npHopuTeTe noTpe6HTeneii. DpH 3TOM 3llHBKH 

Ha JIOKanmtB81UTCH. KalKA851 Bh!I10llll518TC51 AO KOHUa. rpy nna 6nOKOB "sbmon

Jie HHe 3851BKH • 0603Hll"'BCT l!H60 06lllYI0 1 111!60 'IOCTHYIO 6H6lUIOTeKy I10LlllpOI'

paMM, xpaHnwyJOCH s M03Y HllH B 3Y 3BM. DpasnJtbHbiA noa6op AllHTenb-
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HOCTH sbmonHeHHSI nonnporpaMM cnoco6cTsyeT co3naHHJO y Ka>Knoro noTpe-

6HTenSI srre~aTneHHSI "nonHoro" o6nanaHHSI MaWHHO~ /7/, Ha pHc.7 rroKa3aHa 

6noK-cxeMa y~aCTKa nporpaMMbi o6cny)I(HBaHHSI 3anpocos Ha pereHepaUH!O H 

peniCTpaUHH 3aSIBOK OT CK. no 3anpocy Ha pereHepaUH!O npOHCXOJlHT npe

pb!BaHHe BbiiTOJlHSieMOfl B JlaHHbiH MOMeHT nporpaMMbi, nenaeTCSI HaCTpOHKa 

MaCCHBa JlaHHb!X JlJlSI H306pa)l(eHHSI H Bb!ITOJlHSieTCSI OJlHH UHKJl pereHepaUHH, 

nocne ~ero npoHCXOilHT so3spaT K npepsaHHOH nporpaMMe (cTaHnapTHOe npe

pbiBaHHe). no CHrHany OT CK rrpOHCXOJlHT npepbiBaHHe pereHepaUHH H B03-

BpaweHHe K ee nponon)l(eHHJO ( HecTaHnapTHoe npepbiBaHHe). EcnH no OKOH-

~aHliSI Bb!ITOJ1HeHHSI 3aSIBKH ITOCTynaeT ewe OllHll, TO OHa 3aiTOMHHaeTCSI JlJlSI 

o6cny)I(HBaHHSI. Bee nocneayJOIUHe 3aSIBKH He perHCTpHpyiOTCSI no Ha~ana Bhi

nonHeHHSI 3anoMHCHHO~ 3aSIBKH. TaKaS! opraHH3aUHSI nporpaMMhi o6cny)I(HBa

HHSI IT03BOJ1SIP.T BCCbMa a<jxpeKTHBHO HCITOJ1b30BaTb MaiUHHHOe BpCMSI, 06ecne

~HBaSI BbmonHeHHe scex Heo6XOilHMbiX !jlyHKUHH s TpaKTax OCK H npoxo)l(

neHHe ~oHoaoH: 3ana~H s ocTaaweecSI cso6onHoe speMSI, 

B 3aKJ1!0~CHHe cneayeT XOTSI 6bt KOpOTKO · OCTaHOBHTbCSI Ha HCKOTOpblX 

BOnpocax, TaK KaK He TOJ1bKO OT HX peweHHSI, HO Jla)l(e OT CaMOrO ITOilXOAa 

K HX peiUeHH!O 6yaeT 3aBHCeTb Ka~eCTBO H CyAb6a Ka)I(AO~ KOHKpeTHOH CHC

TCMbl o6cny)I(HBaHHSI. TaK llO CHX nop CyiUeCTByeT HeAOITOHHMaHHe Ha3Ha~e

HHSI OCK KaK ycTpotl:cTaa onepaTHBHO~ CBSI3H noTpe6HTenn c 3BM B npo

uecce HaKonneHHSI H o6pa6oTKH HH!jlopMaUHH. npH aToM 3aTpaTbi Mall!HHHoro 

BpeMeHH Ha pereHepaUH!O pacueHHBa!OTCSI KaK HenpOH3BOJ1HTCJ1bHble. 3TO O~e

BHAHOe 3a6ny)I(J1eHHC H ero CJlCACTBHeM SIBJlSieTCSI paCCMOTpeHHe pa3J1H~Hb!X 

aapHaHTOB noaKnJO~eHHSI OCK K 3BM ~epe3 6y!jlepHoe 3Y. AKTHBHoe s3aHMo

Aetl:cTBHe noTpe6HTenSI c 3BM B03MO)I(HO TOJ1bKO npH npSIMOH CBSI3H OCK c 

HeH, 3arpy3Ka ManoH: 38M TOJlbKO !jlyHKUHSIMH o6cny)I(HBaHHSI aKTifBHOrO OC

UHJ1JlOrpa!jJH~eCKOrO TpaKTa onpaBilbiBaeTCSI anomie, KOI'na cywecTsyeT nsyx

cTopoHHSISI CBSI3b Man of! 3BM C 6onee MOIUHbiM npoueccopoM /8,9/, B TO 

)I(Q BpeMSI COBCplllCHHO He paCCMaTpliBlleTC51 npo6neMll COBMeCTHOrO lfCTtOJlb-

30ElllHHSI rre~aTa!OIUHX ycTpOHCTB 3BM BCCMH OAHOBpeMCHHO pa6oTa!OIUHMII 

noTpe6uTenHMl!. T a KH P. peweJIHH, KaK ne~aTb npH3HaKa Ka)I(.Qoro noTpe6HTe

J151 c Ka)I(.QOI! Bhi f J.a'ICii. , He 51BJHIIOTCSI panHKllJ1bHbiMI1, B caMoii KOMaHne "ne

'4llTb" J:lOJll!d! b l 61->ITb npe,'-lyCMOTpCHLI rrpH:::JililKH BCCX ne'48Tll!OIUHX YCTpOHCTB, 
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K OT Opbl e n p HL1810 T CSI Ll8HHO~ 38M. l.J:T O KacaeTC SI opraHH3YJO!lle ~ nporpaMMbi 1 

T O ee p a3pa60TK8 LlJIS! M8Jib! X C HCTe M o6c Jiy )I(HB8 HH SI JIH60 COBCeM He HHTepe

cyeT n p o rpaMMH C TOB- MaTeMaTHKOB, JIH60 TipHBOLlHT K TI OS'!Blle HH IO C JIHillKOM r p o

M03KHX p e !lleHHH. flpa 3TOM H e Y'iliTbiBaeTCSI HH o rpa Ha'ieHHOCTb B 0 3 M0)1(HQC

T eH M8JIOH 38M, Hli cneuHcpHKa o6cJiy)I(HBaeMbiX 38Ll8'i 1 T.e. COBepme uuo He 

pa3p a6aT hiBaJOTCSI npoH3BOLlHTellbHhie, npoCTbie H y3KO c neuHaliH3 HpoaaHHbie 

LlHCTi e T'iepbi. Boo6me rOBOpS!, HeCMOTpS! Ha lllHpOKOe BHenpeHHe M8llbiX 38M, 

TeXHH'ieCKHe H MeTOLlH'i e CKHe acneKTbl OLlHOBpeMeHHOrO 06Clly)I(HB8HHSI HeC

KOJibKHX noTpe6HTeJie H BCe eme paCCM8TpHB810TCSI TOJibKO no OTHO!lleHHIO K 

T.H. "60JiblllHM" 38M. B 3TOA CHTyaUHH HeKOTOpble pe3yllhT8Tbl Ll8HHO~ pa6o

Thl MOryT npeLlCT8BJIS!Tb HHTepeC K8K LlliSI CneUH8JIHCTOB no Bhl'iHCJIHT9JibHO~ 

TeXHHKe , TaK H LlliSI noTpe6HTeneA. 
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