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HayqttbIC p)'KOBOllllTCJIH : KallJlll)laT TCXllll'-ICCKIIX 11ayK, C."Tapmuii llaY'-llll,IH 

· C0TPYllllllK <l>E<I>_HJIOB 6.-J3., 
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-
• "'.3JICKTpotmKa" Pocc11iicK01U 11ayq11om ucnTpa 
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OEIUAA XAPAKTEPRCTHKA PAEOThI 

Au:yarrbHOCTh upo6JieM1>1 

C BBOJI0M n ::JKcIIJiyaTaUHI0 n Jia6oparopHII lfJlCPHI>IX peaKUHH ycK0pllTeJill TllJKCJlblX II0H0B 

MU400 _c 3Hepnieii ycK0pllCMblX qaCTHU )10 100 M38/H)'KJIOH II npoJI0JIJKCHHCM pa6oT II0 

co:manHIO nmmo-rponnoro K0MIIJieKca MU400-Y400 B03HHKJia neo6xoJIHMOCTb B pa3pa6on:e 

allCKBaTHblX HCCJICJI0BaTCJlbCKHX ycTaH0BOK. C TO'IKII 3Pt:Hllll II0CTaH0BKH 3KCIIepHMCHT0B 

xapaKTepno, qro B nponecce B3aHMOllCHCTBHll HaJICTaIOmero JIJIPa C BCIIJCCTBOM MHIIICHH M0ryr 

o6pa30BbIBaTbCll HCCK0JibK0 TlllKeJiblX qwaIMCHTOB H ll0 10-15 JICIXHX 3aplllKCHHblX '!acTHn. 

lfnq>OpMallllll 0 MCXaHH3Me B3aHM0llCHCTBHll _ H3BJieKaeTCll 113 K0ppC/lllllH0HHbIX 3KCilepHMeHTOB, 

Il03BOJilllOIIJHX pemcTpHp0BaTb X0Tll 61,1 BCe-· 3apl!JKeHHbie npoJlYKTbl peaKUHH. 

CneK-rpoMe-rpHqecKall CIICTCMa llJill myqeHHll MH0JKCCTBCHHblX np0eyKT0B peaKUHH Jl0JIJKHa 

o6naaaTb BbICOK0H 3ql(peKTIIBHOCTbIO . pemCTpa!JHH npoJlYKTO_B BO BCCX HanpaBJieHHllX, 

MH0roqacTil'IHOH qyBCTBHTeJibH0CT~IO, ,' Il03BOJil!Tb onpClleJillTb 3HepmIO, Macey, 3apllll H yroJl 

pa3lICTa np0JlYKTOB peaKIJHII. OTBeqaromall Bbilllenepe'IHCJICHHbIM TpeooBaIIHllM MH0n>lleTCKTOpHall 
' ' 

ycTaH0BKa "«l>OEOC", K0T0pall JipeJlHa3Haqena llJill npoueJieIIHll :!lKCnepHMCHTOB B 4-it reoMeTpHH 

npH, 3Hepnrn 60M6aplll1pyromnx 'l~CTIIU' 10-100' M3B/H)'KJIOH, co:mana' B Jia6oparopHH llJlepHbIX 

peaKUHH ()llilf[ B paMKax MClKJlYHapoanoii KOJIJia6opa1JHH. 

AHaJIH3 noc-rpoeHHll 3JICIITpOHHblX CHC1:CM Jlllll Y~TaHOBOK, B 41t-reoMeTpHH Ha_ rryqKax TlllKCJlblX 

Honou, TaKHX, KaK MSU Miniball H MSU 4~-ARRAY B CIIIA, AMPHORA ,INDRA B Eupone, 

<l>A3~ B PoccHH Il0Ka3bmaeT, qTo HCT eJlHH0ro peuenTa H BO BCCX CHCTeMax HCII0Jlb30BaHbl 

co6cTBCHHble pa3pa60TKH H YflllKaJibHblC pemeHHll, 

HaJIR'l1le OOJibmoro qnCJia CBll3aHHblX JIOIBK~H 3KCIIepHMeHTa H3MCpHTCJlbHbIX KaHaJI0B BellCT K 

rrpHMeHeHHIO CJI0JKHblX 3JICKTp0HHblX CHCTCM, a. II0TOKH llaHHbIX B C0THH KHJIOOaHT B CCKYflllY 

Tpe6yroT MOIUHOH Bbl'IHCJIHTCJlbHOH TCXHHKH, ~llllHCHHOH B eJlHHbIH K0MIIJICKC. 

Ile.JILK) pa601:, COCTaBHBIIIHX JlHCCepTanmo, 6bIJI~ pa3pa6oTKa H C03,l{aIIllC 3JICKTPQHHblX CHCTCM llJill 

ycTaH0BKH "«l>OEOC". pa3pa6on:a K0HIICIIIIHH CHCTCMbl c6opa, HaK0IIJICHHll, BH3)'aJIH3a!IHH H 

o6pa6on:n II0JiyqCHHblX 3KCIIepHMeHTaJibHblX JlaHHI,IX H co:manne COOTBeTCTll)'IOmero annapamoro 

K0MIIJICKCa. IIpu IIpHHllTIIH pemeHHii neo6XOJIHMO 6b1Jlo Y'JHTblllllTb, '!TO pa6ora II0 co:maIIlllO 
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YCTallOBKH lleJlYfCJI n paMKax IIIHpoKoii MC,Kll)'llapo)Uloii KOJlJla6opaunn, 'ITO .11aeT KaK .11onoJI

llHTeJIJ,lli>Ie B03MOlKH0CTII, TaK H Tpe6yeT l!Cn0Jii>30BaHira corna<:_oBaHHi>IX CTaH,IlapT0B, TCXII0JIOIBii, 

npoipaMMH0IU o6ecne'leHHJI, q>opMaTOB ,IlaHlli>IX H T.,II. 
,. 

Hmnaa HORH3Ha pa6oT, C0CTaBHBIIIHX ]lHCCepTaUIII0, 3llKJIIO'laeTCJI B CJIC.IIYIOIIICM: 

I. JlnJI ycTaHOBKH B 41t-reoMeipnii "<l>OEOC", npe.11na:ma'leHHoii .IIJIJI 11'.l)"leunJI J1.I1epn1,1x peaK1111ii 

' npn 3HepIBJix 'lacmu ny'IKa TJllKeJii>IX H0H0B 10 - 100 M3BIHYKJIOII, C0CTOJlllleii HJ 30 

noJHUIIOHHO-'l)'IICTBHTeJii>lli>IX JlaBHHHi>IX C'lt:T'IIIKOB (IJtl.TIC) H 30 6pelll)BCKHX H0HH3aIIII0HHi>IX 

KaMep (EHK),, KOTOpi>Ie OKpYJKeHJ,J 210 CUHHTHJIJIJIUHOHHi>IMH ,IleTeKTOpaMH, pa3pa6oTaI!i>I 11 
. \ 

HJroTOBJieHi>I )'HHKaJii>Hi>Ie 3JieKTpoHHi>Ie CHCTCMi>I, o6ecne'IHBaIOIIIHe nonuoueHH0e npone.11eHHe 

3KcnepHMeHT0B • 

2: BnepB1,1e B MHponyro npaKTIIKY !pH3H'lecKoro 3KcnepHMeHTa Blle,IICH MeT0.11 llll!ppOBOro C'i>eMa 

CHIBaJIOB C 6p31ll)BCKHX HOHHJaIIIIOHHbIX KaMep, 0CHOBaHHi>Iii Ha 6i>ICTpoii OUH!ppoBKe qiopMi>I 

cnmana c n0Mom1,10 AUII napallJleJii>H0ro .11eiicTBHJ1 H o6pa6oTKe cneunpoueccopoM no 

!pHKCHpoBaHHOMY aJI!UpHTMY B pelKHMe peaJii>H0ro BpeMCHH. 

3. IIpe,IIJIOlKeHa H peaJIH30BaHa K0HUenUHJI c6opa .IlaHHi>IX YCTaHPBKH "<l>OEOC"' 6aJHpyIOIIIaJICJI 

Ha aimapazype cTaimapron KAMA}(, VME, FASTBUS II MHoroyponHeooii ·KoMni>roTepnoii cen;. 

4. Pa3pa6oTai1 n CO'.\llaH Tpllrrep nepooro yp0BHJI ycTaH0BKH, OCH0BaHHi>lii Ha oroope no 

MHOlKecTBeHHOCTII, noJBOJIJIIOIIIllii YMCHi>IIIHTh laipYJKY CHCTeMi>I c6opa .IlaHHi>IX Ha Tpll nopJI.IIKa. 

5. Pa3pa60Tau H HJroToBJieu PJI.II uon1,Ix ::ineKTp0HHi>IX 6JIOKOB B cTaimapTe KAM~K. 

npe)UlaJHa'ICHHi>lii .IIJIJI pa60Thl B COCTaBe MH0IU,IleTeKTOpHi>IX YCTall0BOK. 

IIpjllITJJ'iecK35I nenuocn. 

B xo.zie .IlaHIIOii pa60Thl 6i>IJIH C0'.\llaHi>I )'HHKaJii>Hi>Ie !:lJieKTpOHlli>Ie CHCTCMi>I ycTaH0BKH "<l>OEOC", 

noJBOJIHBIIIHe npOBO]lHTJ, KoppeJIJIUH0HHi>le 3KcnepHMel!Ti>I B 41t-reoMeipHH Ha YCK0pHTeJie 

TJllKeJii>IX H0II0B MU400. 

Co'.lllaH MHOroKOMili>IOTepu1,1ii KoMilJleKc, cocroJimnii HJ 3BM mna SUN, VAX H nepco11ani>Hi>IX 

KOMili>IOTepOB PaJJill'IIIOH IIP0HJBO]lHTeJIJ,HOCTH, OO'i>e,IIHHel!Hi>IX ua 0CII0Be CeTeBOro o6opj'.!10BaHIIJI 

cTaimapTa Ethernet. CeIMeHT JIOKaJii>Hoii cem, - npHMeHJ1eMi>1ii w pa60Th1 c ycTauonKoli 

"<l>OEOC", BX0Jll!T B cocTaii e.;urnoii o6meJia6oparopnoii ceTH .JUIP. 

H0B1,1e ::ineKTpOHHi>I~ 6noKH B CTWapTe KAMAK, TaK11e, KaK 32-x Kauan1,u1,Ie 6JIOKH ''.HJIH'' 

KM32K n KM33K, 16-m Kauan1,111,Iii nxo/Uloii pemeip KP13K, 30-Kauan1,111,1ii npeo6pa30naTeJ11, 

ypoBHeii 3CJI-NIM, a TaK JKe 6JioKH .IIJIJI Tpllrrepa nepooro ypoBHJI (6JIOK ·nomKH nricneKUHH 
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llaJIOlKe!IHH, UeHTpaJii>Hi>IH CeJieKTop oroopa co6i>Imii, _6JIOK nepec'leTa KpaTHOCTeii) M0JYT C 

ycnexoM 6i>ITh npHMeHelli>I .IIJIJI pa6oTh1 B C0CTaBe CaMi>!X pa111006paJHi>IX MII0I"O,IleTeKTOpHi>IX 

ycTaH0BOK. 

Ha CO'.\llaHHoii B JUIP OIUIH ycTaiIonKe "<I!OEOC" npone.11e111,I nepBbie ::iKcnepI1MeHThI 110 

myqeIm10 cnoHTaIIII0fO ,IleJICIIHJI 
244

Cm II 
252

Cf, HCCJIC,II0BaHIIIO ,IleJieHHJI B peaKUHJIX 7Ll + 232To 

11 14N + 191 Au. 

Oni>IT C0'.\llaHllll ycTaH0BKII B 41t-reOMeipllll "<l>OEOC" M0JKeT 6i>!Th 11cn0Jii>30BaH 11p11 C0'.\llaHIIH 

.IIPYIBX MH0I"O,IleTeKT0pHi>IX ycTaH0BOK. 

Aurop 3aurnII1aer: 

1. -Pa:ipa6oTKy II C0'.\llaHIIC ~0MaTil3Hp0BaHH0fO Hp0ipaMMHo-ynpaBJIJieM0IU K0MilJICKCa, . 

o6ecne'IHBaIOIIICfO c6op m1qiopMan1111 C raJOBi>IX JI CUIIIlTHJIJlllllli0HHi>IX Csl(Tl) )lCTeKT0p0B 

ycTaH0BKH "<l>OEOC". 

2. PaJP,a6oTKy H C0'.\llaHHe TpHm:pa nepooro ypoBHJI ycTaHoBKH "<l>OEOC". 

3. Pa3pa60TKY apXIITeKTYPi>I MII0IUK0Mili>IOTepnoro K0MilJleKca .IIJill o6ecne'leHHJI PaJJill'IHi>IX 

CIICTeM YCTaH0BKII <l>OEOC ( CIICTeMi>I c6opa II HaK0ilJleHHJI .IlaHIIJ,IX, ynpaBJiem1e ra:30-

BaKyyulli>IMII CIICTeMaMH, c11cTeMJ,I BUC0K0BOJli>TH0ro _nllTaHHll .11eTe1nopoB )'. 

4. Pa1pa60TKY II C0'.\llaH!le II0Bi>IX 3JICKTp0Hlli>IX 6JIOKOB-B CTaH,Ilapre KAMAK, Ill)C.IlllaJlla'leHHi>IX 

.IIJlll C0'.\llaUllll MIIOIU,IICTeKT0pHi>IX ycTau0BOK ( 32-x BX0.II0Bi>Ie CXCMi>I HJIH KM32K n KM33K, 

16~TH Kauan1,111,1ii BXO.I1I1oii pemcTp 3CJI KP13K, 32-x. Kai1an1,111,Iii npeo6pa30BaTeJii> 3CJI-N1M ) 

H .IIJIJI Tpllm:pa nepooro yp0BHJI ycTaH0BKH "<l>QEQC" ( 6JIOK JI0illKH 6JioKHpoBKH H HHCneKUHII 

11anoJKem1ii, 6JioK nepec'leTa Kparnocreii EIIKll, ueuTpaJii>Hi>Iii ceneICrop oT6opa co6i>ITI!ii) • 

Anpo6anua: pa6orn. Oc110BHi>le peJyJii>TaTi>I ]lHCCepTaitllll npe.IICTaBJlllJIIICi> H ,II0KJI/UU>lllaJIHCi> Ha 

Me,Kll)'llapo/Uli>IX lll~0JI3X ceMH11apax no !pll3HKC' TJllKeJIJ,IX II0H0B (.lly611a, PoccHJI, 1986, 1989, 

1993), Me,Kll)'llapo~oii Ko11qiepeuu1111 no 3KJOTil'lecKHM JI.IIPaM B <l>opoce (PoccHJI, 1991), 

Me,Kll)'llapo.Illloii KOH«pepe11un11 no nepe.II0Bl,IM TCXII0JI0IBJIM B J1.I1ep11oii (pll3HKe B HpaneTpe, 

(KpHT, fpeUHJI, 1991), X MelK.Il)'Hapo,I1HoM CJIM1J0311YM~ no npo6neMaM M0JlYJli>Hi>IX 

n11qiopMauno1111i>IX K0Mn1,10Tep11i>IX cereii n cncreM ICS-NET B C.IIeTep6ypre (PoccHJI), 

Me,Kll)'llapoiUioii Ko11qiepe11u11n ESONE no cncreMaM peanmoro upeMeun RTD'94 ( .lly611a, 
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PoccllJI, 1994 ), 16 Me:aozyHapo.!UI0M CHMil03H)'Me 110 JIJICpHoii 3JICKTp0HHKe B BapHe (EonrapHll, 

1994). 

Ily6nHKarIHH. Ilo pe3YJihTaTaM HCCJICAOBrumii, C0CTaBHBlliHX OCH0BY .nnccepTa!IHH, 

ony6JIHKOBaHO 13 pa6oT. 3TH Pe3YJihTaThI II0JIY'{CHhl aBTOp0M n 11epH0A 1984 - 1995 r.r. 

CIPYK'.l)'.IW u ofu,eu nuccepranuu: J:{HccepTa!IHOHHall pa6oTa C0CT0HT H3 BBeACllllJI, CCMH rnan, 

3a.KJIIO'ICIIHll, H3JI0XeHa Ha 89 CTpaHHIJaX MaIDHII0IIHCH0ro TCKCTa, BKJIIO'lall 44 pHcynKa, 2 Ta-

6JIHUhl H CIIHC0K JIHTepazypbl H3 120 HanMeHOBaHHii. 

COJlEP)KAlillE ,llHCCEPT AUHH 

Bo BBeACIIHII o6ocHOBhlBaeTCll aKTyaJihll0CTh C03.!laHHll YCTaH0BKH B 41t-reoMeTpHII "<l>OEOC" H 

AlleTCll KpaTKHii aHaJIH3 oco6e11HocTeii II0CTpOCHHll ::JJICKTp0llllhlX CHCTeM CynJCCTBYIOIIIHX 

ycTaHOBOK .Ml! ACTCKTHp0BaHllJI 3apxxe111IhlX 'laCTHU B 47t-reoMCTpHH ){!Ill . HCCJI(:J.IOBa11Hii C 

TllXeJlhlMH HOHaMH, TaKHX, KaK INDRA H AMPHORA BO Cl>paHUHH, MSU MINIBALL H MSU 

41t-ARRAY n CllIA, <l>A3A n 061,e.nnHeHHOM HHCTHryTe JIJICpHhlX HCCRCAOBaHHii n PocCHH. 

YcTaHOBKa "<l>OEOC" c11poeKTHpoBaHa c IJeJihIO 06ec11eqe11ID1 ::iKc11epHMe11ToB Ha UHKJI0Tp0HH0M 

KOMilJleKCe Jla6opaTOpHH ll){CpHhlX peaKUHii O61,eAHHCHIIOro HIICTHryTa JIJICpHhlX HCCJICA0BaHHii 

Y-400 + MU:-400, 1103BOJlllIOllleM 11onyqan ::iHeprnn IO - 100 M::iB/11YKJioH. Ilpn TaKHx ::JHeprID!x 

mnpoKHii 

KaCaIOIIIHXCll 

PJIJI BOllpoC0B, 

11epeAa'ln 

:meprnn, YIJI0BhlX M0MCHT0B, a 

TaK xe MexaHH3M0B 

00pa30BaHHll II pac11a.na 

ropll'leii JIJ1epnoii CHCTCMhl 

Moiyr 6b1Th peme11hl npn 

llpoBeACHHH 3KCKJII03HBHhlX 

K0ppeJlllUII0llllhlX 3KCllepH

MeHTOB n 41t-reoMCTpHH. 

PerncTpnpyeMble ycTall0BKOii 

<l>OEOC Hp0.nyKThl JIJICpllhlX 

peaKIJHii M0XH0 Pa3.!leJIIITh Ha Pee. 1. KOHC'l'pYKIJBSI ycTaHOBKe·"~OBOC". 

Tpll 1pym1hl: JierKne Hp0IIHKaIOIIJHe 'laCTHUhl H TllXeJlhle !ppaJMCHThl, pa3!1eTaIOIIJHecll BO ncex 
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11anpaBJieHHllX, H Hpo.nyKThl peaKUHii, JICTlllIJHe B HpllM0M 11anpaBJieHHII H B03HHK:UOIIJIIC Ha 

paHHeii CTa){Illl peaKuuii. CooTBeTCTBeHIIO, ycTall0BKa <l>OEOC [pnc.1] COCTOIIT 113 TpeX 

II0ACHCTeM:- KOM6I111au1111 H3 30 110311UH0IIH0-'lyncTBIITeJlhllhlX JlaBIIHHhlX C'ICT'IHK0B H 30 

6p::irroBCKIIX II0Hll3a[lll01111hlX KaMep, - ccpepbl H3 2 IO Csl(TI) CUIIIITllJIJillUII0IIHhlX C'ICT'IIIK0B II 

11epeA11eii CTellhl in !pOCBll'I ACTCKT0p0B. 

B nepooii rnane npllBOAIITCll Olll!CaH11e BXO.nllll.lllX B C0CTaB ycTrul0BKH "<l>OEOC" ACTCKTOpoB. 

Oco6oe BIIIIManHe y.uene110 K0HCT()YKTHBHhlM oco6enHOCTllM ACTCKTOP0B, 011peAeJillIOIIJIIM KaK cno

co6bl CHllTllll ClffHaJI0B, TaK H IIX 11apaMCTphl. Ilo3HUIIOHHO-'lyncTBIITeJlhHble JlaBIIHHble C'ICT'IIIKH C 

J{HaMCTp0M BX0/J,11010 0KHa 327 MM no3BOJillIOT onpeAeJillTh Koop.nnHaT)' C T0'IIIOCThlO 2 MM, a npe

MCHH0e pa3pemeH11e, nonyqaeMoe np11 o6pa6oTKe C 11cn0Jih30BruIHeM KaJIH6poBO'IHhIX KpHBhlX, A0-

crnraeT 3Ha'1e1111x 200 nc. Ha ycTaH0BKe "<l>OEOC" HcnoJih3YIOTCll H0HH3allll0HHhie KaMephI, B 

K0T0phlX co611pa10111ee :;JJICKTpH'lecKoe II0Jie HanpaBJieno napaJIJieJihH0 TpaeKT0pI111 

pernCTpilpyeMoii 'laCTHUhl H HH!pOpMaJ{Hll 0 3apl!Ae H3BJICKaeTCll H3 MaKCIIM)'Ma pacnpeAeJICHllll 

)'.lleJlhHhIX II0Teph. no MIIHC TpeKa. KoHCTpYKUllli KaMep 06ecne'111BaeT IlJI0THYIO KOMnOHOBKy· C 

MIIIIIIMaJihHhlMH noTepllMH nonepXH0CTH perncTpa!IHH. JlocTHraeMall BeJlll'IIIHa pa3pemeHHll no 

3apJIJIY 'ZlrfZ A0CTilraeT 65 •. }lJill perncTpaUHII BhlC0K0311epreTH'IHhIX JierKHX 3apllXeHHhlX qacrnu 

11cnoJih3yeTCll CHCTeMa 113 Csl(TI) CUIIHTHJIJillUII0IIHhlX ACTeKTopoB. JlerKHe 3aplllKCHllhie 'laCTHUhl 

AO Z=3 xopoum paueJilllOTCll no. aHaJill3Y qx>pMbl IIMIIYJibCa npII IIHTeipHpoBaHIIH 3apl!Aa C 

ACTCKTOpa B AByx BpCMCl!HhlX OKHax AJIIITeJlhHOCThlO 400 IIC H 2000 HC. 

Bo BTOpoii rnane 01111caHa. CIICTeMa BhIC0K0BOJlhTH0ro n11TaHllll ycTaH0BKH, peaJIH30BaHHall Ha 6a3e 

npoMhnnJieHHhIX cI1cTeM HTaJihiincKoii qmpMhI CAEN SY127 H SY403 11 npoipaMMno-ynpan

JilleMhlX 6JIOKOB B cTrumapTe KAMAK ESHN II Kll-208. Pa1pa6oTaHHall c11creMa no3BOJ!llCT ycTa

llaBJIHBaTh II K0IITpoJIHP0BaTh AO 300 KaJiaJI0B BhlC0K0IO HanplllKCHllll, neo6xoAHMOro ){!Ill nHTaHllll 

Il'IJIC, EHK II AeJIIITeJieii !pOTOMCKTpOHllhlX )'MHOlKHTeJieii CUIIHTHJIJillUH0IIHhIX ACTCKTOpoB. 

YcTaHOBJICIIHhlC napaMCTphl coxpaHlllOTCll B K011qmrypru1HOHIIOM q>aJIJie BMecTe C AaJIHhlMH. IlpH 

anap11I1 11eo6XOAIIMhie ipynnhl ACTCKT0p0B aBT0MaTil'ICCKII BbIKJIIO'laIOTCll. Co3.!laHHall npoipaMMa 

ll03BOJilleT npOBOAHTh HaCTpOiiKy pa3!111'1HhlX rpynn KaHaJI0B ne3aBHCIIM0, 3aTIYCKall npoipaMMy C 

pa311hlX K0MnbIOTepoB, npllCOC/J,HHCHHhlX K CCTII. 

Bo TpeTbeii rnane. n0Apo6Ho 0UIIChlBalOTCll 3JICKTp011Hble CHCTCMhl, neo6xoAHMble Ml! CllllTHll 

CIIOHIJIOB C . ra308h[X AeTCKT0poB ycTaH0HKII <l>OEOC. HcnOJJb3YCMble 3JICKTpoHilhle CXCMhl 

o6ecne'IHBaIOT pa6omc11oco6HOCTh AeTeKT0pllbIX MOll)'Jieii, He yxy.umall IIX BOlMOJKIIOCTeii no 
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pa:iperneHHIO, .!IHHa~mqecK0M)' .zrnana:iouy H 6bICTpO.lleiicrnHJO, HcnoJJbJOBaHHC CTaH.llaprnoii 

npoMblIIIneHHOH ::meKTp0HHKH IIpHllO.llHT K oqenb Bb[COKOH CTOIIM0CTII, II0CK0JlbKY 11eo6XO.llllMO 

onna'IHBaTb .ll0II0JIHHTenbHbie, He Hy;KHble .llnll KOHKpeTHOH ycTaH0BKH q>yHKUHOUanbHbJe JlOJM0::1(-

H0CTH 

falJIH 

6noKOB. Ilo'.:lTOM)' 

pa:ipa60Tallbl 

c11euHanHJ1!poBaHHbie ::ine

KTp0HHbJe M0.!IYJIH B CTall

.llapTe KAMAK. Bee 6noKH 

IIPOIJlaMMH0 yupaMl!eMbie. 

Ha pHc.2 11pHBe.lleHa cxeMa 

CHllTHll HHqJOpMauHJL: C 

r-
! 

I 
CETKA Y 

,_ 
KATOA 

Tx 

~TO 

I~ ~ L§J-a• 
~Ty 

Pec.2. CxeMa c~eMa cerHanoB C Il03HUHOHHO
II0JHUII0HH0-qYBCTBHTenbllbIX 'IYBCTBHTenI>Horo naBmmoro C'leT'IHKa 

JlaBHHHbIX C'l~IIK0B. C11rna-

Jlbl .llJlll -HJMepeHllll K00p.llllllaT II0llll.llallHll qacTHUbl B .lleTeKT0p H II0JiyqeHHll BpeMeHH0ii 0TMeTKH 

II0CJie YCHJiel!Hll ll q>opMHpoBKH . 11peeyCHJIHTeJil!MH IIYl _ll IIY2 110.llaJOTCll Ha Tpll Kauana 

q>opMHpoBaTenll co CJie.llllIUHM 11oporoM )l l, )l2, )l3. IIocJie.!IYJOIUee _ 11peo6pa:ioBaHHe B UHq>poooii 

K0.ll o6ec11e'1HBaeT cy611aHoceKYH.llllbIH BpeMll-UHq>poooii 11peo6pa:ioBaTenb KA251M. 

Ha pHc.3 II0Ka:Jall HOBblH MeT0.ll 

o6pa6oTKH CHlllan0B c 6p::ir

fOBCKHX H0HHJauII0IIIlblX KaMep, 

BllepBble llpHMeHeilllblH Ha ycrn

H0BKe "'1>O6OC". MeTO.ll ocHo

Ba.JI Ha OUilq>pDBKe q>opMbl Cll

rnana C II0M0IUblO 6b1c-rpo.lleii

CTBYJOIUero 11apannen&11oro AUII 

11 pacqern '.:lHepmH E n Japll.lla Z 

pemCTpHpyeMoii qacTHUbl UH

q>poBblM upoueccopoM 110 qiu-

KCHpoBaHH0M)' 

TpaKT COCT0HT 

anropHTM)', 

HJ Japl!-

u I ~ ul E=Ai u) z-;_ 
~~ ~ ~ 

I I I 

Pec.3. MeTOA CHHTBH cerHana C 6p3rrOBCKOii 
IlOHB3aUBOHIIOii KaMep1,1 • 

.ll0'IYBCTBHTeJibH0ro 11peeycHJII1Tenll H .!1BYX 6JIOKOB B CTaH.llapre KAMAK - 6JIOKa oumppOBKH 

6 

] 
,) 

j 
) 

CHrnana 5387 n c11euHanl13llpoBallH0ro 11poueccopa 5385. )laullblli MeT0.ll _He TOJlbK0 II0JJlOJilleT Ha 

II0pll.ll0K YMeHblIIIITb MepTooe BpeMll 110 cpaBHeHHIO C KJiaCCil'ICCKIIM MeT0.ll0M q>opMHpOBKH B .!1BYX 

Ka11anax, HO ll YMeHblIIHTb MHllHl!e 6anJIHCTH'lecKOro .lleq>HUHTa II HHJK0'laCT0THblX rnyM0B, a Ta.JC 

::Ke -rpe6yeT MeHblIIIIX JaTpaT tt llp0CT tt Hll.lle::Keu B pa60Te. 

B '!eTBepTOii maBe 011ncaua '.:lJJeKTp0HHKa .llnll pa60Tbl co CUHHTHJIJillUH0HHblMH .lleTeKTOpaMH ua 

0CH0Be KPIICTanJI0B Csl(TI). CncTeMa 11oc-rpoeua 113 up0MbllIIJieHHblX 6JIOKOB CTa.Jl.llapTa 

FASTBUS. )lnJI OIIH-

q>pOBKH 11pHMeHCHbl 

96-m Kauan&Hbie Japll.llo-

'IYffCTBHTenbHble AUII 

THlla CIAFB, c11rnan&1 

na K0T0pb!e 110.llaJOTCll 

qepe3 ClleU!laJJbH0 pa:i

pa6oTaHHbie 6JJOKII Ja

.llep::KKH II pa:!BeTBJieHHJI 

He11ocpe.!1CTBCHH0 C. Bbl-

X0.!I0B '1>3Y. )lnJI 

opraHHJaUHH cnrnanoB 

llOp0T, BHyTpll K0T0pbIX 

llp0HCX0.llllT 

pllp0Ba.JIHe 

nuTer-

CHlllan0B, 

HCII0JJbJyeTCll reuepaTOp, 

JanycK K0TOporo CBl!Ja.JI 

ll 

UEHTPAflbHbli'I 
CE/lEKTOP 

C06bffi1PI 

I.RI' 

'""'""""'" 

7.J 
---,____,r 

,....,.. .. 
CTaHLl,I/IME15 

Pec.4. Bnox-cxeMa 3n8KTPOHHKB AnH pa60Tl,I co 
CUHHTennHQBOHlll,IMB AeTeKTOpaMH. 

C HanH'!HeM ua Bb!X0.lle CyMMaTopoB ClllllaJJ0B co CUHHTHJIJillllll0HHblX .lleTeKTOpoB ll pa:ipemeH!leM 

pemc-rpauHH OT raJOJlOii qacTH . ycTa.JIOBKH. Onuq>poBa.JIHal! llHq>opManHll C'IHTbIBaCTCll 

11poneccopHbIM MO.llYJleM. STR.330 · ll 110 11apannen&uoii .llll<P<iiePeHUllaJJbHOii .lIIHHe llepe.llaeTCJI Ha 
~ ' '' ., . ' 

pa60'IYJO CTaHUIIIO E-6 B CTa.Jl.llapre VME. 6JIOK-CXeMa 3JieKTpOHHKH .llJIJI o6pa6oTKH ClllllaJI0B co 

CUHHTHJIJillllll0HHblX .llCTeKTOpoB llpHBe.lleHa Ha pHc.4. CHJITHC ClllllaJJ0B c qioc~-.lleTeKTOpoB, 

J 
pacnono::iceHHblX II0.ll MaJibIMH ymaMH K OCH IIyqKa, ocymecTBJilleTCll no aHaJIOIH'IHOii cxeMe, HO C 

6onee CJI0::ICHblM aKTHBHblM 6JIOKOM pall(eneHIJJI ClllllaJI0B c BblX0.lla .lleTeKTOpa. 
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B IVIToii mane p3306paaa pa6orn Tpnrrepa nepooro ypoBnll ycTaH0BKll "ll>OEOC", 

cpynKIIHO!laJibllaJI CXeMa K0Toporo llplll!ellC!la !la pl!C,5. Cl!niaJibl C n0JIIIIII0IIII0-'IY5CTBl!TeJibH0IU 

5387 

5385 

c,,,r>w11,1 C 
6P3JTOBCKa,ii KAMEPbl 

01fl-Wlbl C ll03VIUlllOHHO·"fYBCTBITTB1bHOrO 

JlABMHHOro C'-IET"il-1KA 

T x Ty 

/16"1H 

~cnp, I 111 c,ap, il""P' foroo I <A251M CflE11[1PO- ~ _,., 

LAM 

:ranpoc 38M 

P11c.5. JlornKa pa6oTbl Tpi'lrrepa nepeoro YPOBHR YCTaHOBKi'I "CD060C". 

(!· 

JiaBIIHII0IU C'le'f'IIIKa npoX0J{JIT qepe3 6JIOK JI0I11KII 6JIOKllpOBKII II 1111cneKIIIIII HaJIOJKe1111il H 

3aIIYCKaIOT cneunpoueccop J{Jlll o6pa60TKII ClllliaJI0B C 6p'.:IITOBCKOH KaMephI II BpeMJI-IIll!ppOBOll 

npeo6paJOBaTeJib. C11rnaJibl co BCCX JiaBHHHbIX C'ICT'IIIK0B, nponymeHHbJe 6JIOKOM 6JIOKHpOBKII II 

IIHCileKIIIIII HaJIOJKeHllll, II0IIaIJ;aIOT Ha cxeMy "HJIH", II nepBblll 113 np111IICJ{IIIIIX IIMIIYJibC0B 

JanycKaeT CllnlaJI "noporn". C11rnaJibI BCex cpa6oTaBIIIIIX BO BpeMlI Jan;aHH0IU HHTepBaJia "oopoTa" 

IItJJIC 6YJl)'T 0TMC'ICHbl. n perncTpe, C0J,llaBaJI II0JIHYJO Kapmny co6bITllll, 3Ta Kapmna 

aHaJill3IlpyeTCll MalKOpIITapnoil: cxeMOll connan;en11il, BblX0/U,I Koropoii COCJ{l!IICHbl C IICHTpaJibHblM 

CeJICKT0p0M oroopa co6b1mii. EcJIII MH0lKecTBeHH0CTb )'Jl0BJieTBOplleT 3aIJ;aHHOll, II HeT 

HaJIO:lKCHHll, IICHTpaJibllblll · CeJieKTOp oT6opa co6bITllll ycTallaBJIIIBaeT ClllliaJI LAM, no K0T0P0MY 

3BM C'IIITbIBaeT IIH!pOpMaumo c · 6noKOB. C11111a;r · 6noKnpoBKa "EJIK" ycTaHaBJIHBaeTCll 

IICHTpaJibHblM CeJICKT0p0M oT6opa COOblTllll B M0MCHT 0K0H'laHHll llJITepBaJia ','oopoTa", II 

3aIIpemaeT np0X0lKJ{CHlle ClllliaJI0B qepe3 6JIOK IIHCilCKIIHH HaJIOlKCHllll, CnnMaeTCll 6JIOKllpOBKa 

110 K0MaHJ{e 3BM nocJie 'ITeHllll nocJieJ{HIIX llaHHb!X B naMJITh MaIIIll!lbl HJIII IIe!ITpaJibllblM 
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ceneKTopoM oroopa co6b1mii npu oTKa:ie OT perncTpau1111 llannoro co6bIT!lll. OrumBpeMenno Bbipa-

6anrnaIOTCll CHnlaJibl 6bICTpOIU c6poca J{Jlll Tpllrrep0B pemcTpa KapTIIHbl co6b1Tllll, 

cneunpoueccopa u BUTT. 

Il.nll pea;r113amm Tpllln:pa 6bIJIII pa3pa60TaHbl CJieJzyIOilllle 6JIOKII: 16-pa3plIJlHblll perncTp 3CJI 

KP13K, 32-Bxoi.toBble 6noKII HJIH KP32-K (ypoBim 3CJI) 11 KP33-K (ypoBHII TIJI), 6noK 

nepec'leTa KparnocTeil EITKI I, ue11-rpaJibllbiii ceneKTop oT6opa co6bITilii. B Ka'lecTBe 

MalKOpI1Tap11oii cxeMbl COBnan;eHIIH npnMelleH 6JIOK KJI360. Tpnrrep nepoom ypoBHll ycTaH0BKII 

"ll>OEOC" no1BOJillCT npI1Mcp110 na Tpll noplIJlKa Y!.feHbIIIIITb noToK pernc-rp11pyeMoil 

IIH!pOpMaIIIIII, 

B IIIecToii rnaBC o6cylKJ(aIOTCll MeT0llH'lecKl!e acneKTbl C0J,llaHlllI MH0IUMaIIIIIHH0IU 

Bbl'IIICJII!TeJibH0IU K0MIIJieKca II 

nporpaMMII0fU o6ecneqeHllll CIICTeM 

ycTaH0BKII "ll>OEOC". CncTeMa 

c6opa II HaKonJiellHll llaHHblX 6aJH

pyeTCll na pa6oqeii CTallIIIIII B 

CTaHJlapTe VME ELTEC 

EUROCOM-6, 6noKax B CTallJ{apTe 

KAMAK. KoMnbIOTepax µVAX-II, 

pa6o'IIIX CTaHIIllllX SUN Sparcsta

tion-10, SUN-IPX, SUN-SLC II 

ceTeBOro o6opyllOBaHilll CTaHJ{apTa 

Ethernet. Il.n~ CIICTeMbl Cllllll

TIIJIJillIIII0l!l!blX llCTeKT0p0B npII

MCIIC!lbl 6JIOKII FASTBUS. CBll3b 

MelKJ{y IIJMepnTeJibllblMII M0llYJillMII 

B cTaMapTe FASTBUS II KAMAK 

II cTa!IIIIICH VME ocymecTBJilleTcll 

no lllllHe VDB llilcpcpe-

peHIIllaJibH0MY pac11111pcHIIIO napaJI

JieJib!IOH lllllllbl llp0Mbll!IJICIIII0IU 

CTaHJ{apTa VSB (cM. pI1c.6). D.,rJI 

STR330/VDB 

"'" flh@fflf't 

PA6Cl'Wt CT AHUM' 
EUAOCOM-6 

""'68030 

.... .,..,. 
FASTBUS 

* * w . . 
p • . . 
• V 
• D 
• 8 

.,.,,.,,.. 
iq,eh•KAAW< 
STR610CBV 
STR611CMS 

Pec.6. CecTeNa c6opa ~aHHHX ycTaHOBKB 
"~OBOC". 
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yi1eHbllleHllll 3arp)'3KH 110.ucem IJ>OEOC II0CTOp0H!IIIMII, HC 0TH0ClllllHMIICll K IIpOBO,!lllM0My 

3KCIIepHMeHry nepe.ua'laMH HCII0Jib3)'IOTCll pa3Bll3KII . B Bll)lC JI0KaJlbllblX M0CTOB II "pyrepa" Ha 

3BM µVAX-II. ,llJill nepe.ua'III .uanHblX MC,l(,!l)' 113MCp11TeJibllblM UCIITp0M H 3KCIIepHMCHTaJibHOH 

Ka6mmil npHMCIICH BOJIOKOIIHO-OIITll'ICCKHii KafieJib, '!TO 1103BOJIIIJIO pell!IITb npo6JieMy, CBll3a!II!)'IO 

C 11eo6xo,!ll!MOCTh!O nepe,uaq11 1111cpopMarr1111 B YCJI0BllllX CIIJlbllblX 3JICKTpOMamllTIIbIX IIOJieii 11 

pa3!111'!1111 B KOHrypax 333CMJICHIIJI. 

B CC,!lbMOH rnaBe onllCaHbl BCnOM0raTCJibllbie 3JICKTp0llllblC CIICTCMbl, C03,!laHHbie ,!lJlll ycTaUOBKII 

"<l>OEOC". C11cTeMa K0IITpOJill npo6oeB B JiaBIIIIHblX C'ICT'IIIKax II KOIITpOJill npaBIIJlbll0CTII 

ycTaH0BKH noporoB .!llICKpllMIIUaTopoB B Ka11anax 113MepeHllll BpCMCHII II KO0p.!llll!aT JiaBHIIHblX 

C'ICT'IIIK0B 11031lOJillCT 0611apyx11BaTb 0TKJI0l!Cllllll OT ll!TaTHOii pa6oTbl BO BpeMll 3KCIICp11MCIITa, ue 

npepbIBaJI Ha6opa ,!laJlllbIX. 

,llJill uacrpoiiKII CJI0JKilblX nporpaMMI!o-ynpaBJillCMblX 3JICKTp0HllbIX 6JIOKOB co:maHbl pa3!111'1llb[C 

CTCll,!lbl, II3IUTORJICIIIIC KOTOpblX norpe6oBaJIO pa3pa6oTKH KaK nporpaMMuoro 06ecne'!e1I1Ill, TaK II 

cneUI!aJibllOii arrnaparypbl •. 

J{Jill np0Be.!lCHIIll MeT0,!lll'ICCKIIX pa6oT no OTJI3,!{Ke BCCX CIICTCM ycTaUOBKII "IJ>OEOC" B ycJI0BIIllX, 

MaKCIIMaJibH0 np116JIHJKCIII!bIX K OKOH~aTeJibllbIM, 6bIJI co:maH CTCll)l ua OTBO,!lC UIIKJIOTp0lla y 400 

B IDIP OIDIH. 

B 3aKJIIO'ICIIIIH KpaTKO. ccpopM}'!lllpoBaHbl 0CII0Bl!b[C pe3yJibTaTbl pa60Tbl, BbllI0Jll!CllllblC aBTOpOM 

HJIH np11 em nenocpe,ucTBeHII0M yqacmu H BOllle,!lllIIIC B .!lllCCCpTaIJH!O: 

1. Co:ma11 aJITOMaTH3HpOBa!I!Iblll 11porpaMM110-ynpaRJil1CMblll MIIOIUKOMilb!OTCp!Iblii KOMlIJICKC 

o6opy.uoBaJIHll, 1103BOJ!ll!Oll!Hii np0BO,!llITb 3KcnepHMCHTbl C .!lCTCKTOpaMH ycTaJI0BKII "IJ>OEOC". 

2. Pa3pa60Ta!lbl II 113IUTORJIC!Ibl II0Bble 3JICKTpOIIHblC 6JIOKII .!lJlll pa6on1 B COCTaBe 

MII0IU,!lCTCKTOpllbIX ycTaUOBOK. Cpe,UII HHX 16-Ka!IaJiblllblll BXO,!lHOii pe~CTp 3CJ1 ypOBHCII 

KPJ3K, fiJIOKH ,!lJlll BbllI0JIIICHllll J!0nl'ICCKHX tpynKUHII KJ132K II KJ133K, 6JIOK HIICIICKIUIH 

llaJIOJKCIIIIH JlliHH, IICIITpaJILHLiii CCJICKTOp oroopa co6bITHii. ~ 

3. Ha OCIIOBe pa3pa6oTaUIILIX B rpynne IJ>OEOC 3JICKTp0IIHbIX 6JIOKOB peaJIII30BaHa 3JICKTpOIIHKa 

OIIH!ppOBKH H Cl>CMa CHniaJIOB C 110311IIH0HHO-'IYBCTBHTeJibllbIX JiaBHIIHbIX C'ICT'IHK0B H 

6p3IlUBCKIIX II0I1113aIIII0HHblX KaMep. BnepBbIC B MHp0B)'IO npaKTIIKY BBe,!lCH MCTO,!l nmppoooro 

Cl>CMa CHIBaJI0B. C 6p3IlUBCKIIX II0IIH3aUH0IIIlblX KaMep, OCIIOBaHHLiii Ha 6bICTpOii onmppoBKC 

cpopMbl CHmaJia C noMOillb!O auanoro-umppoooro npeo6pa30BaTeJill napaJIJieJibllOIU .ueiiCTBHll H 

,!laJibllCllllICii o6pa6oTKH C noM0ll!h!O cneunponeccopa C !pHKCllpoBaHHblMH aJIIUpHTMaMH ,!lJlll 
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Bbl'IIICJICHllll 3HeprnH H 3apll,!la perncrpnpyeMOII qacTI!Ubl. JlauHblll MeTO.!l HC TOJibK0 no3BOJIJleT 11a 

nopll.!l0K YMCHbllIHTb MCpTBoe BpCMll no cpaB11e1m10 C KJiaCCll'ICCKIIM MCT0,!l0M cpopMllpDBKH B JlB)'X 

K3JlaJiax, HO II YMCHhllIIITh RJllllIIIHC 6aJIJIIICTll'ICCKOIU .!lC!pllitllTa II Hll3K0'!aCT0TllhIX llIYM0B, a TaK 

JKC rpe6yeT MCllbllle 3aTp3T H npocT II Ha.!leJKeH B pa6oTe. 

4. JlJill o6pa6oTirn CllniaJI0B CIIIIHTHJIJlllllH0llllbIX ,ueTeKTopoB co:maua CIICTCMa H3 llpDMblllIJICHHhIX 

6noKoB B crnll)lapTe FASTBUS. Ee ocimBY cocTaBJillIOT 96-KaHaJibllbie 3apll.!lo'lyocTBHTeJibHble 

npeo6pa30B3TCJIII II CHCTCMa STR330 Ha 6aJC MIIKponpoueccopa MC68030. )lJIJI no.ua'IH CIIIBaJI0B 

IICII0Jib3YeTCll nacCIIBllblii 6JIOK pa:meJieHHll H 33.!lCplKKH, B K0TOpoM BMCCTO Ka6eJibHLIX ·Jlllllllii 

33.!lCPJKKII 11cnoJIL30BaHbl llllTCrpaJibllble 3JieMCIITbl B Kopnycax DIP. 

5. Co:mau 6bICTpblll TpHITCp nepooro yp0Bllll ycTaH0BKH IJ>OEOC, OCHOBaHHblll Ha KpHTCpHH 

oT6opa 110 MIIOJKCCTBellllOCm . H OTCJICJKIIBalOIIIIIH llaJI0JKCHHll B JlaBHIIIlhIX C'ICT'IHKax H 

6p3IlUBCKIIX. KaMepaX. IlpHMCIICIIHC Tpllrrepa n03BOJlllCT CIIH311Th 3arp)'3Ky 113 Tpll nopll.!lKa II 

CYIIJCCTBeIIII0 YMCHblll~Th 061>CM 3aIIHCbIB3eMoii HHcj,opMaIIHH. 

6. Co:maua CHCTCMa BblC0K0BOJibTII0IU nHTaHHJI · • no3BOJlll!OIIIaJI o6cJiy;KIIB3Th .!l0 400 KaHaJI0B 

BhICOKoro HanpllJKeHHll. C11cTeMa cOCTOIIT H3 npoMbmIJie11111,1x· OJIOKOB q>HpMbl CAEN SY403 H 

SY127~ a TaK JKe Mo.uyneii, B CT311)lapTe KAMAK ESHN H KII208. IlporpaMM11oe o6ecne'!e11He 

no3BOJlllCT C nepcollaJibIIOIU. K0Mnh!OTepa ynpaBJillTh BhlCOKHM 11anplllKCI!lleM H · KOIITpOJIHpoBaTh 

npaBIIJlhHOCTh <PYHKIIHOHHpDBaJIHll BCeii CHCTCMbl. 

7. J{Jill ycTallOBKH <l>OEOC co:maua CIICTCMa c6opa ,!laHilhlX, OCH0BaHl!aJI Ha 32-pa3pll.!lllh!X 

MIIKponponeccop111,1x M0.!lYJillX B CT311)lapre VME II FASTBUS. ,llJill c6opa .uau111,1x 11cnon1,3yeTCJ1 

napaJIJieJihllaJI ,u11tpq,epeHUllaJihHaJ1 MarncTpaJih VDB. 

8. J{Jill 113K0lIJICilllll " o6pa6oTKH ,!l3llllh!X BO BpeMll " nocJie npoBC,!lCilllll 3KC~Cp11MCHTa, 

BH3YaJill3aIIllll nponeccoB . HaK0lIJICHllll MHOIUMCpllhlX cneKTpOB, ynpaBJICHHll BCn0M0raTeJihHhIM 

o6opy.uonam1eM ll T.,!l. C03,!laH CBJl331111blll JIOKaJihHOii CCTb!O MHOIUKOMnh!OTCpllblii K0MlIJICKC, 

BKJIIO'laJOillllll 3BM mna µV AXIi, pa60'!11e CTaHIIHH SUN II nepcoHaJihHhie K0MIILIOTepb1. 

9. Ha'!HHaJI C 1993 ro.ua Ha ycTaH0BKC <l>OEOC noCTaJ!JICH Pll.!l 3KC11CpHMCIITOB, cpe.uH KOTOpblX 

IICCJIC,!l0B3Hllll- no H3yq·eHIIIO cn0HTaHH0IU ,!leJICHllll 
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