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1. Baep;eHHe 

Cyi.I.~;ecTBYIOI.I.l;M npaKTIIKa p;ocTyna K BKcnepuMeHTaJihHhiM p;aHHhiM, He Haxop;.al.I.l;IIMCH 

B Henocpep;CTBeHHOM pacnop.a)KeHIIli 3aliHTepecoBaHF.biX Q>II31IKOB, CBO)J;liTC.ll K noiiCKY nop;

XO)J;.lll.I.l;eli rpynnhl (Bbi60pK1I) p;aHHbiX no ny6JIIIKaiJ;H.liU 1I o6pal.I.l;eHHIO K Q>II31I"tfeCK1IM rpyn

naM - p;ep)KaTerr.aM BTIIX p;aHHhiX c npocb6o.ii o coBM·~CTHOM ux ucnoJib30BaHIIII. IIpu"<IeM, 

KOHKpeTHYIO o6pa60TKY 8TIIX p;aHHbiX Ha npep;MeT IJOJiy"<IeHII.ll Q>II3II'IeCKOI'O pe3yJibTaTa, 

MO)KeT BeCTII TOJibKO O"tfeHb orpaHII"tfeHHOe "tfliCJIO JIK p;eH. 8TO CB.ll3aHO C oco6eHHOCT.liMII 

noJIY'IeHHH II xpaHeHIIH 8KcnepiiMeHTaJihHhiX p;aHHbe:. TaKrur npaKTHKa npiiBOIJ;IIT K p;rru-
u u u 

TeJibHOli, nop011 )J;a)Ke MHOI'OJieTHeH, 3ap;ep)KKe B OTBc~TaX Ha BOnpOCbi 1 nOCTaBJieHHbie KaK 

TeopeTIIKaMII, TaK II 8KCnepHMeHTaTopaMH, nJiaHIIpyiOI.I.l;liMli HOBbie 8KCnepiiMeHTbi. 

Cyl.I.l;eCTBYIOI.I.l;He B Mnpe Q>II3U"tfecKue B,II; npep;cTaBJIHIOT U3 ce6.a He "<ITO IIHoe, KaK 6u-

6rrHoTeKH ony6JIIIKOBaHHbiX MaTepuarroB. CoBpeMeHHYIO 6a3y BKcnepHMeHTaJibHhiX p;aHHhiX 

C OTKpbiTbiM liHTepaKTliBHbiM )J;OCTynoM noKa el.I.l;e HII:mMy He yp;aJIOCb C03)J;aTb BBIIIJ;Y 6oJib

IlliiX Tpyp;HocTe.ii no cocTaBrreHIIIO nop;po6Horo onHcaEIIIH 8KcnepHMeHTaJibHoro MaTepHarra 

u yHnQ>II:o;HpoBaHHoMy npep;cTaBrreHIIIO p;aHHhiX. B p ~3JibTaTe 6oJibllliiHCTBa 8KcnepuMeH

TOB y 8KCnepHMeHTaTOpOB OCTaiOTC.ll "Cblpbie" Mae< liBbi p;aHHbiX 1 1I3 KOTOpbiX, no Mepe 

Hap;o6HOCTH, OT6HpaeTC!I 1I OnliCbiBaeTC.ll "tfaCTb MaTcpHaJia. 

<PH3U"tfecKue rpynnhl, npep;ocTaBJIHIOI.I.l;IIe MaTepuarr B IIpoeKT, 3a p;orrrHe rop;bi cBoe.ii 

pa6oTbi onHcarrH npaKTU"tfeCKU Becb cBo.ii 8KcnepHMeJITaJihHhiH MaTepiiarr, "ITO no3Borr.aeT 

1IC:nOJib30BaTb ero, o6pal.I.l;aJI BHUMaHHe TOJibKO Ha OC 03piiMbiH p.ap; orpaHII"tfeHuH, npii"<IeM 

npuMeHeHIIe 8TIIX orpaHU"tfeHlili MO)KHO aBTOMaTH3HJlOBaTb. 

:QeJibiO HaCTO.lll.I.l;ei'O iipoeKTa .liBJI_!IeTC.ll C03p;aHUe 6aHKa 8KCnepuMeHTaJibHbiX p;aHHhiX, 

noJiy"tfeHHbiX Ha pa3JIH"tfHbiX Q>U31I"tfeCK1IX ycTaHOBKax:, )J;JI_!I Od6ecne"tfeHH.ll )J;OCTyna K HUM 

Q>u3HKOB KaK H3 OHHM, TaK u 113 p;pyrux Hay"<IHhiX :o;eHTpoB. B paMKax npoeKTa nrraHupy

eTc.a OTpa60TKa 06I.I.l;ei'O Q>opMaTa p;aHHbiX 1I3 pa3JI1IqHbiX 8KCnepHMeHTOB H COCTaBJieHUe 

6a30BhiX Ha6opoB nanpocoB K Ka)K)J;OMY Tnny p;aHHhi x: u pacUiupeHHoro Ha6opa nanpocoB 

K HeCKOJibKHM THnaM p;aHHbiX 0/];HOBpeMeHHO, "<ITO n0:3BOJIUT B )J;aJibHeHUieM opraHH30BaTb 

Ha 6a3e 6aHKa HHQ>opMa:o;uoHHoe XpaHHJIHI.I.l;e (MX). 

HacTOHI.I.l;HH npoeKT 6a3HpyeTc.a Ha yHnKaJibHhiX BKcnepuMeHTaJihHhiX p;aHHhiX, norry

"tfeHHhiX Ha ycTaHOBKax JIB8 OHHM u opuruHaJihHhJX MeTop;ax ux o6pa6oTKH, npuMeH.a

eMhiX HCnOJib3YIOI.I.l;liMH 8TH p;aHHbie Q>H3H"tfeCKHMH rpynnaMU. 

B JiB8 OHHH HMeiOTCH p;aHHhle, norry"<IeHHble npH o6rry"<IeHu.ax ny3hipbKOBhiX u cTpu

MepHbiX KaMep, He HMeiOI.I.l;He aHaJIOI'OB B MUpe B CHJIY yCJIOBliH norry'-IeHH.ll ( 4-n reoMeTpHH, 

8Hepruu OT 1 go 40 r8B, HeHTpOHHbie, p;eHTOHHbie, 5JIJ;epHbie ny"<IKH ). 

8TH p;aHHble .liBJI.liiOTC.ll XOpOUIHM MaTepHaJIOM KLK )J;JI.ll CaMOCTOHTeJibHOI'O H3y"<IeHH!I 1 

TaK u p;rr.a npoBepKH TeopeTu"tfeCKHX npep;noJIO)KeHH :I u Mop;errupoBaHHH HOBhiX BKcnepu

MeHTOB. 0Hu HcnoJib3oBarruch u npop;orr)KaiOT ucnorrh30BaTbC!I y"<IeHbiMU H3 BCEX cTpaH 

-~ y"<IacTHH:o; OMHM, a TaK)Ke TaKux opraHu3a:o;u.ii, KaK GEM, IN2P3, COSY, SACLE u 

p;pyrux. 

Pea.JIH3a:o;u.a npep;rraraeMoro npoeKTa o6ecne"<IH'l B03MO)KHOCTh np.aMoro, Henoepep;

CTBeHHoro p;ocTyna K yHHKaJihHhiM p;aHHhiM c pa6o"IeC'o MecTa JII06o.ii yp;arreHHOCTH u, crre

p;oBaTeJibHo, norry"<IeHu.a Heo6xop;uMo.ii HHQ>opMa:o;uu t•e3 p;rruTeJihHhiX 3ap;ep)KeK. 
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B HacToJ.Im;ee BpeMJ.I peaJIII3a:QIDI TaKoro p;ocTy rra cTaHOBIITCJ.I B03MOMHOII, TaK KaK 

II05.IBIIJiaCb /];OCTaT0"9:Ha5.I TCXHII"tfeCKaJ.I OCHOBa B BII/];C CBH3biBaiOII.J;IIX HaJ"9:HbiC IICHTpbl KOM

IIbiOTepHbiX ceTeii, pa3BIITbiX 6a30BbiX cpep;cTB p;rr5.I < '6MeHa IIHcpopMaiiiieii ( WWW, WAIS 

II T.p;. ), a TaK Me /];OCTIIrJIII /];OCTaTO"'IHOrO ypoBH5.I pa3BIITIDI cpep;CTBa o6pa60TKII KOH

KpeTHbiX p;aHHbiX B KOHKpeTHbiX cp1It3II"9:CCKIIX GKCIICfiiMCHTaX. 

B p;arrbHeiirneM IIpep;IIorraraeTcH IICIIOJib30BaTb HeTop;II"<IeCKIIe panpa6oTKII, IIorry~IeH

Hbie B pe3JJibTaTe BbiiiOJIHCHIDI IIpOeKTa, /];JI5.I IIOIIOJ: HCHIDI 6aHKa p;aHHbiMII C p;pyriiX GKC

IIepiiMeHTOB, B TOM ~IIICJie II GJieKTpOHHbiX. 

2. «<>H31PiecKoe H MeTo,n;HqecKoe o oocHoBaHHe npoeKTa 

<l>II3II"9:CCKOe o60CHOBaHIIe IIpoeKTa cop;epMIIT B ')IIIICaHIIe GKCIIepiiMCHTaJibHOrO MaTe

piiaJia, IIpep;ocTaBrreHHoro cpii3II"<IeCKIIMII rpyiiiiaMII p;; IJ.I IIOMem;eHIIJ.I B BAHK (II. 2.1 II Ta6rr. 

1--6, IIpurr.1; BAHK-II.3.1). 

B p;arrbHeiirneM IIpep;IIorraraeTeJ.I IIpiiBJieKaTb p;rr5.I IOIIOJIHeHnH 6aHKa p;aHHbiMe e p;pyriix 

GKCIIepiiMCHTOB, B TOM "'IliCJie II GJICKTpOHHbiX. 

MeTop;II~IecKoe o6ocHoBaHIIe IIpoeKTa eop;epMIIT OIIIICaHIIe TeXHII"<IeCKIIX perneHIIM, p;e

rra.IOII.J;IIX B03MOMHOM pea.rrii3aiiiiiO IIpOeKTa II IIOCTO.H1BKJ ( o6'bHCHeHIIe) MeTO/];IITeCKIIX 33.

p;a-q, KOTOpbiC 6yp;yT pernaTbC5.I IIpii peaJIU3aiiiiii IIpC CKTa. (II. 2.2) 

2.1 KpaTKOe onHcaHHe .n;aHHhiX npe.n;cTaBJUieHHhiX <ilH3H"l!ecKHMH rpynnaMH K 

DOM€IU€HHIO B BAHK 

B cpii3II"<IeCKIIX rpyiiiia.x IIMeeTcH GKCIIepuMeHTaJibEihiM Ma!I"epiiarr 27 TIIIIOB p;aHHhiX ( II.3.1), 

cop;epMa.II.J;IIM Ha HaCT05.IlliiiM MOMCHT OKOJIO 5500000 niiUCaHHbiX TpeKOB, KOTOpbiM IIpep;IIO

rraraeTC5.I pa3MCCTIITb B 57 8B,I( (II.3.1) 

2.1.1 HeH:TpoH-npoTOHHbl€ B3aHMO,li;€HCTE HjJ npH 3HeprHjJX 0,6-5 r3B, 

nonyqeHHhie npH o6JiyqeHHH 100-cM ao.n;opo.n;HoH: KaMepbi JIB3 O.H5I.H 
nyqKaMH MOHOXpOMaTH"li€CKHX H€HTpOHOB ( 1-3 ] 

3Ha"<IUMOCTb IIorry"<IeHIIJ.I u HaKOIIJieHIIJ.I p;aHHhiX o HYKJIOH-HYKJIOHHhiX B3aiiMop;eiicTBII5.IX 

IIpii IIpOMC)KJTO"'IHbiX GHeprliJ.IX ( 0,6-5 raB ) OIIpC/];(~JI5.ICTC5.I, IIpeMp;e BCero, Tpe6oBaHIICM 

perneHII5.I IIp06JICMbl MeXaHII3Ma ap;pOHII3aiiiiii, "'ITO MOMHO C/];CJiaTb JIIIllib IIpii II3rieHIIli 

IIPOIIeccoB c He6oJiblliiiMII IIepep;a"<IaMII nMIIJJibCOB, T .e. IIPOIIeccoB, B KoTopbiX B3aUMop;eii

CTBli5.I KBapKOB 1IpOIICX0/];5.IT Ha 6oJihlliiiX paCCT05.IHII53X. B IIepBJIO O"'Iepep;b GTO OTHOCIITC5.I 

K IIOIICKJ II liCCJiep;oBaHIIIO MeXaHU3MOB o6pa30BaHII:I pa3Horo pop;a pe30HaHCHbiX COCT0-

5.IHIIM. Ilpep;CTa.BJI5.ICMbiM MaTepiiaJI 0 HeMTpOH-IIpOTOHHbiX B3aiiMO/];CMCTBII5.IX MOHOXpOMa

TII"'ICCKIIX HeMTpOHOB B 1-MeTpOBOM BOp;opop;HOM IIJ"3blpbKOBOi'I KaMepe o6rrap;aeT p5.Ip;OM 

IIpliHIIIIIIIIaJibHO BaMHbiX /];OCTOIIHCTB: 

e BbiCOKaJ.I TO"'IHOCTb II3MepeHII5.I xapaKTepiiCTIIK "9:aCTIIII; 

• 47r-reoMeTpii5.I; 
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e Bhl)J;eJICHHhle 3KCKJII03IIBHhlC KaHaJibi peaKIJ;IIII; 

e OTCYTCTBIIe KOM6IIHaTOpHoro <f>oHa; 

e BhlCOKcUI CTaTIICTII"9:eCK35I o6ecne"<ICHHOCTb p;a.EHbiX II B03M02KHOCTb ee p;aJibHeHrnero 

nOBbilliCHIIJI. 

IJop;o6Horo M3.TCpiiaJia HeT HII B O)J;HOH rra6opaT(•piiii MIIpa. 

Ew;e op;HIIM Ba2KHbiM p;ocTOIIHCTBOM npep;cTaBJIJit 'MbiX p;aHHbiX JIBJIJieTcJI B03M02KHOCTb 
u u 

IIX IICnOJibrlOB3.HHJI npii a.Ha.JIIIrle Hp;epHbiX BGaiiMO)leiiCTBIIII npii peaJIIICTII"<IeCKOM MOp;e-

JIIIpOBa.HIIII 3KcnepiiMeHTOB c Jip;epHhlMII ny"<IKaMII II MIIWeHJIMH. CBIIp;eTeJibCTBOM 3ToMy 

MoryT CJIY2KHTb MHOrO"<IIICJICHHbiC 3MBKII OT paBJIII"HhlX <f>IIrJII"<JeCKIIX rpynn (BMYJibCIIOH

Hhle rpynnhl JIBS )J;JIJI aHaJIIIGa norry-qaeMbiX IIMII C :IeKTpOB BTOpii"<IHbiX "<JaCTIIIJ;; rpynna 

conp;aHHH HeHTpOHHbiX ny"<IKOB; rpynna, o6pa6aTbiBaiOili;M p;aHHhlC nponaHOBOH KaMepbi; 

rpynna 3KCnepiiMeHTaTopoB II3 <t>Pr )J;JIH nrraHIIpoBa.HIIJI dp - B3aMMO)J;CHCTBIIH (I0rriix); 

rpynna <f>paHu;yncKIIX TeopeTHKOB p;rrH npoBepKII Mo;~erre:il o6panoBaHIIJI pa.nrrii"<IHhlX p;II6a

pnoHHhlX cocTOHHnii II T.p;. ). 

Bcero IIMCCTCJI oKorro 900000 onnca.HHbiX TpeKOB 2 -x TnnoB p;aHHbiX n npep;norraraeTCJI 

10 BII)J;OB p;aHHhlX ( Ta6rr. 1, 2, npnrro2KeHne 1 ). 

2.1.2 51,nepHo-npOTOHHble 3KCnep:UME·HTbl C HCllOJib30BaH:UeM 
100-cM ao,nopo,nHOH ny3hipbKOBOH Kal\tepbi JIB3 OJII51JII [ 12 ] 

Ha. 100-cM. Bop;opop;Hoil nynhlpbKOBoii KaMepe JIBS OIUHI B paMKax IIccrrep;oBaHIIH 

no peJIJITIIBIICTCKOH Hp;epHOH <f>nnnKe na nepnop; OKO. IO 30 JICT HaKOnJieH BKCnepiiMCHT3.Jib

HbiH Ma.Tepnarr, norry"<IeHHbiH B ny"<IKax Hp;ep p;eiiTefiiJI, 3 HE, 4HE, KIIcrropop;a II B ny"rKe 

BCKTOpHO -- norrJipii30Ba.HHbiX p;e:il:TpOHOB . .I(mr norry'IeHIIJI :MhTepnarra 6biJIO npoBep;eHO 7 
BKcnepnMeHTOB. PenyrrhTa.Thl JIBJIJIIOTCJI yHIIKa.JibHhll'v n, Ta.K Ka.K norry"<IeHhl Ha "<IIICToil npo

TOHHoii MIIllieHII B ycJIOBIIJIX 47r-reoMCTpiiii . .I(rrJI 6oJiblliliHCTBa IICCJiep;oBa.HHbiX peaKIJ;liH 

CIICTCMa.TII"<ICCKliC IICK3.2KeHIIJI (noTepn) MliHIIMa.JibH:>I, Ta.K Ka.K npop;yKThl pea.KIJ;IIH - 6bi

CTpbiC, xopowo Ha.6rrrop;a.IOTCJI n nnMepJIIOTCJI. ITorry'reHHbie p;aHHbie Ha"<IIIHaiOT IIcnorrbno

Ba.TbCH p;mi MO)J;CJIIIpoBaHMJI pHp;a BJieKTpOHHbiX BKCm~piiMeHTOB, KOTOpbie npep;norraraeTCJI 

npoBO)J;IITb Ka.K Ha ycKopiiTeJibHOM KoMnrreKce OIUIII, Ta.K II Ha COSY II p;pyriix ycKopii

TeJIJIX. 

Bcero IIMeeTCH oKorro 1500000 omica.HHbiX TpeKOB 4-x TIIIIOB p;a.HHbiX II npep;norraraeTcH 

8 BII)J;OB p;aHHhlX ( Ta6JI. 3, npiiJI02KCHIIe 1 ). 

2.1.3 3Kcnep:UMeHTbl C HCllOJib30BaH:UeM 
2-M nponaHoaoH: KaMepbi JIB:) OJII51JII [ 5-8 ] 

Borrbrnoe KOJIII"<IeCTBO BKcnepiiMeHTOB npoBep;eH< c IIcnoJib30BaHIIeM npona.HoBoii Ka

Mephl .JIBS OIUIH, o6rry"<IeHHoi'I ny"<IKaMII -qacTIIIJ; panmi"<IHbiX BHeprii:ii (B HeKoTopbiX BKc

nepiiMeHTax B Ka.Mepy noMern;arracb TBepp;a.H MIIlliCHh). SKcnepiiMeHTaJibHaH IIH<f>opMaiJ;IIH 

no BGaiiMOp;eHCTBIIJIM 7r- MeGOHOB, npOTOHOB II Hp;ep p;e:il:TepiiJI, 3He, 4He, II 12C c Hp;pa.MII 

Bop;opop;a, yrrrepop;a II TaHTarra norry"<IeHa B ycrroBIIJ x 47r-reoMeTpiiii c IIp;eHTII<f>IIKau;IIeii 

'Ia.CTIIIJ; B lliiipOKOM p;IIananoHe IIMnyJibCOB. llp;eHTIIOIIIJ;IIpOBa.Hhl npOTOHbi II 7r+ -MeGOHhl 
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(go 800 MBB/c), -rr- -Me30Hbi, [-KBaHTbi, ,\.0 - nmepoHbi, K.? - MC30Hbi II <Ppa.rMeHTbi 

cHap.Hga c napagoM 2 2. MH<PopMa!III.H rrpegcTa.Brrae·r HecoMHCHHhiii IIHTepec grr.H Mogerrii

poBaHII.H Hgpo-.HgepHbiX B3aiiMO):ICMCTBIIII II rrpiiMCH.H2TC.H ):IJI.H IIJiaHIIpOBaHII.H ~JICKTpOHHbiX 

BKCIICpiiMCHTOB. 8<P<PeKTIIBHOCTb periiCTpa.I!IIII BTO )I!"'IHbiX 3ap.H)I(CHHbiX 'IaCTIIII 6mmKa. 

K 100%, [-KBaHTOB - 10%-20%. 

Bccro IIMCCTC.H OKOJIO 1200 000 OIIIICaHHbiX TpeK::>B 14-TII TIIIIOB gaHHbiX II rrpegrrorra

raeTC.H 23 BIIga gaHHbiX ( Ta6JI. 4, IIpiiJIO)I(CHIIC 1 ). 

2.1.4 3KcnepHMeHTbl C perHCTpaQHeHH [-II BaHTOB B nponaHOBOH KaMepe 

JIB3 0115111 [ ! ) 

MaTepiiarr rrorry'IeH rrpii o6rry'IeHIIII 2-x MeTposcii rrporraHoBoii KaMepbi geiiTpoHaMII c 

IIMIIYJibCOM 1,25 rBB Ha HYKJIOH II cogep)I(IIT IIr3Mepe 'IHbie 8BC8):1bi 3-x TOIIOJIOriiii: 8BC3):1bl, 

C KOTOpbiMII CB.H3aHO He MCRee O):IHOM BJICKTpOH - II03IITpOHHOM rrapbi; 3-x JIY'ICBbiC 8BC3):1bi 

c ogHIIM OTPIII!aTeJibHbiM TpeKoM; 4-x rry'IeBbie nsengbi c ogHIIM oTpn!Ia.TeJibHbiM TpeKoM. 

XapaKTepiiCTIIKII rrporra.Hosoii KaMepbi rronsorrnrrii c xoporneii TO'IHOCTbJO orrpegerr.HTb IIM

rryrrbc [-KBaHTa, yrrrhi BbiJieTa BTOpii'IHbiX 'IaCTUI! a, 6rrarogap.H 4-rr - reoMeTpnn, rrpa.K

Tn'IeCKII 6e3 IIOTCpb perncTpiipoBaTb BCC 3ap.H)I(CHFbie 'IaCTUI!bi. 

Bcero nMceTC.H oKorro 84000 orrncaHHbiX TpeKOB l-ro Tnrra gaHHbiX n rrpegrrorraraeTc.H 

4 BIIga. ga.HHbiX ( Ta6JI. 5, IIpiiJIO)I(CHIIC 1 ). 

2.1.5 3KcnepHMeHTbl C HCDOJib30BaHiteM CTpHMepHOH KaMepbi 

cneKTpoMeTpa ri1BC JIB3 0115111 [ 9-11 ) 

1. Mny'IeHne rrepenap.HgKn perr.HTIIBUTCKIIX IIOHOI: (Ha.rrpn!1:ep, 
3
H, 

3
He), eHe, 

3
H) IIJIU 

( 
71i, 7

Be) II gp.) II03BOJI.HCT IIOJiy'IaTb IIH<PopMa!IIIIO 0 HCKOTOpbiX ~K30TII'ICCKIIX COCTO.H

HII.HX .HgepHoro sew;ecTBa. Oco6eHHOCTbJO BTIIX coc·~o.HHIIM ( TaK Ha.nbiBaeMbiX IIIIOHHbiX, 

.6.-II306apHbiX COCTO.HHIIM) .HBJIHCTC.H TO, 'ITO, IIO-BIIJ;IIMOMy, OHII MoryT o6pa30BbiBaTbCH 

I1 cyw;ecTBOBaTb IIpH BHeprH.HX B036y)I():ICHH.H .Hgep, II ~)CBbiiiiaJOIIJ;IIX XapaKTepHbiC BHepriiii, 

rrpii KOTOpbiX rrpoucxogiiT "pansarr" .Hgep Ha co eTa BJI.Hrow;ue HYKJIOHbi. BrrepBbie yKana

HH.H Ha cyw;ecTBoBaHne ~Tux cocTOHHIIM 6bmH rrorry IeHbi B BJieKTpoHHbiX ~KcrrepnMeHTax 

rrpu aHaJIII3e IIHKJII03HBHbiX IIMIIYJibCHbiX CIICKTpOB .Hgep TPIITII.H B peaKI!HII eHe, 
3
H). 

Ka'IecTBCHHbiM rrpeiiMyw;ecTBOM ga.HHbiX, rrorry'ICHHbiX n rrorry'Ia.eMbiX c rroMOIIJ;bJO cTpn

MepHon KaMCpbi, .HBJI.HCTC.H B03MO)I(HOCTb II3Y'ICHII.H ) :a.paKTCpiiCTIIK BCCX 3ap.H)I(CHHbiX 'Ia

CTIII!, o6pa3yJOIIJ;IIXC.H B peaKI!H.HX rrepe3ap.H):IKII. 8TII ,~aHHbiC gaJOT B03MO)I(HOCTb Bbl):ICJI.HTb 

HY)I(Hbie Ka.Harrbi peaKI!IIII II cyw;ecTBCHHO coKpaw;aiOT Bbi6op B03MO)I(HbiX TeopeTH'IecKnx 

orrucaHIIM IIPOI!CCCa. eH, 3
He). 

2. ~CHTpaJibHbiC coygapeHIIH peJI.HTIIBIICTCKIIX anep, KOrga BO B3aiiMO):ICMCTBIIe BOBJie

KaCTC.H Hau6orrbrnee KOJIII'IeCTBO HYKJIOHOB coygap.HIOquxc.H .Hgep, MoryT ga.Tb nH<PopMa!IIIJO 

0 6orree .HpKIIX IIpO.HJICHII.HX .HgepHbiX B<P<PeKTOB, '-IClll B gpyriiX .Hgpo -- .HgepHbiX B:JaiiMO

):ICIICTBII.HX rrpn BbicOKIIX ~Heprii.HX. Panrrii'IHbie BKCII<~piiMCHTaJibHbie rpyrrrrbi IICIIOJib3YIOT 

panrrii'IHbie KpnTepun I!CHTpa.rrbHOCTH. B ga.HHOM crry'Iae rrpn6JIII)I(CHHbiM KpnTepneM I!CH

TparrbHOCTII 6biJIO Tpe6oBaHIIC y'IaCTII.H BO B3aiiMO):Iel CTBIIII BCCX HYKJIOHOB .Hgpa- CHap.Hga. 

8To Tpe6oBaHne rrpespaw;arrocb B TO'IHbiM KpnTepuii I!CHTparrbHOCTII B crry'Iae coygapeHII.H 

6 



OIJ;IIHaKOBhlX 1Ip;ep, T.K. Tpe6osanoch rrorrHoe rrepeKpHTIIe o6oiix 1Ip;ep. Hami'fiiC Tpiirrepa y 
'--' u '-' 

CTpiiMepHOII KaMephi II03BOJIIIJIO peaJIII30BaTh TaKOli iKCCTKIIII KpiiTCpiiii IJ;CHTpaJihHOCTII, 

KOTOpOMY COOTBCTCTBYCT JIIIlllh Ma.Jia1I, IIOpH)J;Ka 1 )-
4 

)J;OJIH HeyrrpyriiX 1Ip;pa - ap;epHhiX 

B3aiiMop;eiicTBII:ir. Oco6eHHOCThiO ga.HHoro MacciiBa. p;a.HHhiX no u;eHTparrhHhiM B3a.IIMop;eii-

CTBII1IM 1IBJI1ICTC1I TO, 'ITO II3MCp1IJIIICh TOJihKO OTpii LJ;aTCJihHhiC IIIIOHhl II V0 
'faCTIIIJ;hl. 

Komi'fCCTBo co6hiTIIH K MOMCHTY rrorry'fcHII1I B 1986 rop;y rrpeBhiUiaJio BCIO MIIposyiO 

CT8.TIICTIIKY ITO IJ;CHTpa.JihHhiM B3aiiMO)J;CHCTBII1IM, m •JIY'ICHHYIO K TOMY iKC IIpii 6orree MHr

KIIX KpiiTepi11IX u;eHTpaJihHOCTII. Xa.pa.KTepHM TO' mocTh II3MepeHII1I IIMIIYJihca. IIIIOHOB 

oKorro op;Horo rrpou;eHTa., a rrpoTOHOB oT pacrraga 6hJCTphiX 'faCTIIIJ;- 2%-3%. Xa.paKTep

HM TO'IHOCTh II3MCpCHII1I yrJIOB: 8.3IIMyTa.JihHOrO - 2-3 Mpa.p;, rrry6IIHHOrO - 5-10 Mpap;. 

Bcero IIMCCTC1I OKOJIO 160000 OIIIICaHHbiX TpeKOB 2-x TIIIIOB p;aHHbiX II rrpep;IIOJiaraeTC1I 

5 BII)J;OB p;aHHbiX ( Ta.6JI. 6, IIpiiJIOiKCHIIC 1 ). 

2.1.6 3KcnepHM€HThl Ha ycTaHI)BKe JliO.Z.MHJia 

Ha. 2-x MeTposoii iKIIIJ;KOBogopop;Hoii KaMepe ():<:BK) OIUUI "JliOp;MIIJia" na rrepiiOA 

OKOJIO 20 neT 6hmo rrpoBep;eHo 6oJihUIOe KOJIII'fCCTBo :~KcrrepiiMCHTOB B IIY'fKax p, D, D. Pc

nyrrhTaThi 1IBJI1IIOTC1I YHIIKaJihHbiMII T.K. OHII 6biJIII JIOJIY'ICHhl Ha 'IIICTOH IIpOTOHHOH MII

UICHII B YCJIOBII1IX 47r-rCOMCTpiiii. TeXHII'fCCKIIM HOBIIICCTBOM 6biJia ycTaHOBKa B KaMepy C 

iKIIIJ;KIIM sogopop;oM BHyTpeHHeii TpeKo'fyBCTBIITCJII: HOH MIIUICHII, congaHHOH crreu;Ha.JihHO 

p;rr1I nccrrep;oBaHII1I pea.KIJ;IIH DD II DD. B HeKoTopnrx aKcrrepHMCHTa.x B KaMepy rroMeiiia

rra.ch TBepp;M MIIUICHh (Pb ). 

B KaiKp;oM aKcrrepiiMCHTe IIIJ;CHTII<piiu;IIpoBa.JIIICh p, 1r+ II 1r- MC30Hhl B o6rracTII IIM

rryrrhCOB Pna6 ::; 1.2 raB/c, a TaKJKe K~(K~), A( A), II ~--KB~HThi BO BCCM <J>a.30BOM o6'b

eMe. XapaKTepiicTIIKII )KBK "JliOp;MHJia" rronsorrnrr~ c xopoUieii TO'fHOCThiO (He xyJKe 3%) 

orrpegerrHTh IIMIIYJihChi nap1IiKCHHhlx 'faCTIIIJ;. 

Bee BbiUie rrepe-qncrreHHoe gaeT B03MOiKHOCTh IICITOJih30Ba.Th aTII p;aHHhle AJI1I Mop;errii

poBaHII1I :3JICKTpOHHbiX :3KCIICpi1MCHTOB, a TaKiKC IICIIOJih30BaTh IIX )J;JI1I rrpoBepKII pa3H006-

pa.3HhiX TCOpCTII'ICCKIIX MO)J;CJICH, 38.HIIM8.IOIIIIIXC1I II )06JICMaMII peaJIII3aiJ;IIII MCXaHII3MOB 

agpoHIInau;IIII B M1IrKHX rrpou;cccax. 

OrrpegerreHHoro rrporpecca B IIOHIIMaHIIII Mexa.Hnr:MOB MHOiKCCTBCHHoro poiKp;CHII1I rrprr 

cpep;HIIX :3Heprii1IX MOiKCT )];8.Th )J;CTaJihHOC cpaBHCHII>~ pp p;aHHhiX IIpii 

22.4 raB/c c pp p;aHHbiMII rrpii 24 raB/c, IIOJIY'fCHHbiVIII Ha 2-x MCTpOBOH )KBK CERN-a. 

IIpn'IeM coBMCCTHhlH aHaJIII3 gorrJKeH rrposop;IIThC1I B •)AIIHaKOBhiX MCTOIJ;II'ICCKIIX ycrroBII1IX. 

B rrposegeHIIII aToii pa6oThi oco6eHHo naiiHTepecosaH II<PB8 TrY r.T6IIJIIICII. 

Bcero IIMCCTC1I OKOJIO 840000 OIIIICaHHbiX TpCKOB ·l-x TIIIIOB p;aHHhiX II rrpep;IIOJiaraeTC1I 

6 BII)J;OB p;aHHhiX ( Ta.6JI. 7, IIpiiJIOiKCHIIe 1 ). 

2.2 MeTo.z.uqecKoe ooocHoBaHHe IlpoeKTa 

Conp;aHIIe cospeMCHHhlX 6an gaHHhlx c oTKpbiThiM BHeUIHIIM aBTOMaTII3IIpoBaHHhiM p;o

cTyrroM -- naga-qa, CT01IIIIM rrepeg crreu;IIaJIIICTaMII B I= a3JIII'fHhlX o6rracT1IX 3HaHIIH. Cospc

MeHHM 6a3a p;aHHbiX )J;OJiiKHa He IIpOCTO Bbi)J;aBaTh 'f<LCTh COIJ;CpiKIIMOrO "CKJiap;a p;a.HHbiX", 
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HO II npoBO;r:J;IITb HCKOTOpbiii IIX aHaJIII3. IlpR<IeM np )ll;CCC COCTaBJICHII5l 3anpOCOB ;r:J;OJI:IKCH 

6biTh npOCTbiM II yp;o6HbiM. 

B nocrrep;Hee BpeMH B MIIpe BCe 60JihiiiiiH IIHTepe•~ npoHBJI5ICTC5l IIMCHHO K TaKOI'O TIIna 

CIICTeMaM, Ha3biBaeMhiM "HH¢opMaiJ;IIOHHhiMII Xpa.HHJIIII..IJ;a.MII", II BTOT IIHTepec npiiBerr 

K nOHBIIBIIIIIMCH II BCe 6orree yrry"'IIII<UOI..IJ;HMCH pa.npa6oTKaM TCXHOJIOI'IIH C03;r:J;8.HHH TaKIIX 

HX, BhlnOJIH5ICMhiM Bep;yi..IJ;IIMII <f>IIpMa.MII - IBM, Intersolv, Prism Solution II p;pyriiMII. 

11o.a:BJIHJOTC5I Ta.K:IKe II nporpaMMHhre npop;yKThl, no3sorr.a:ror.u;IIe peaJIII30BaTh HX. 

0TJIII"'IIITCJihHOH oco6eHHOCThJO HX no cpaBHeHHJO c o6bi"IHOH B,U 5IBJI5leTc5l Ha.u;erreH

HOCTh HX Ha. p;orrroBpeMeHHoe xpa.HeHIIe p;aHHhiX, norry-qaeMhiX II3 pa3JIII"'!Hhrx B,U II o6be

;r:J;IIH.a:eMh!X B ep;IIHoe HX c B03M02KHOCThJO coBoKynH< •ro aHaJIII3a Bcero cop;ep:IKIIMoro HX. 

llpep;rraraeMhiH npoeKT cTaBIIT cBoell: u;errhro TaKJKe peiiieHIIe TaKoif 3a.p;a"'!II, KaK YHII

<f>IIKa.u;II.a: <f>opMaTOB p;aHHhiX pa3JIII"9:HbiX TIInOB II COCTaBJICHIIe 3anpOCOB, peaJIII3YIOI..IJ;IIX 

o6par.u;eHIIe K HeCKOJihKIIM TIInaM p;aHHhiX O;r:J;HOBpeweHHO. Ilpo6JieMa 3aKJIIO"IaCTC5l B HC

o6XO;r:J;IIMOCTII onTIIMII3aiJ;IIII KOJIII"tfeCTBa BapiiaHTOB xpaHIIMhiX p;aHHhiX II CJIO:IKHOCTH 3a

npoCOB K HIIM. Heo6xop;IIMO Y"'IIIThiBaTh, "'ITO 3a.npocbl K B,U p;orr:IKHhi BKJIJO"tfaTh B ce6.a: He 

TOJibKO Bbi60pKy II3 Ha6opa p;aHHhiX, HO TaK:IKC II HCKO ropyro o6pa60TKY IIX no BCTpOeHHhiM 

nporpaMMaM. PeiiieHIIe BTOH 3ap;a"'IH no3BOJIIIT nop;oJITII K co3p;aHIIJO HX. 

TeHp;eHIJ;II5I K yHII<f>IIKa.IJ;IIII BII;r:J;OB 3anpocoB K MU: )OBhiM B,U ( Ha porrh ep;IIHOro H3hiKa 

3anpocoB npeTeHp;yeT SQL ~ 5I3hiK, nop;p;cp:IKIIBaeMbiJI II noHIIMaCMhiH nop;aBJI5IJOI..IJ;IIM 6orrh

IIIIIHCTBOM CYB,U ) p;aeT yBepeHHOCTh B ToM, "'!To norrh30BaTerrii npoeKTa 6yp;yT cocTa

BJI5ITh 3anpOCbl B npiiBbi"'IHOM ;r:J;JI5I ce65I BII;r:J;C. 

Herrh3H He o6paTIITh BHIIMaHIIe Ha pa3BIIBaror.u;y DC5I 6ypHhiMII TeMnaMII WWW - CII

cTeMy MIIpOBOI'O o6r.u;eHIIH. Y Me B COBpeMeHHOM BII,~e OHa npep;ocTaBJI5IeT B03M02KHOCTII 

ocyr.u;ecTBJieHII5I npocToro no IIHTep¢ei1:cy II, "'ITO He \1aJIOBa:II\,Ho, peryrriipyeMoro p;ocTyna 

K pa3JIII"'IHhiM B,U. 

,UrrH peammau;IIII IlpoeKTa c y"tfeTOM op;HoBpeMeHEwro p;ocTyna K BAHKY HeCKOJihKIIX 

nOJib30BaTeJieH CO CJIO:IKHbiMII 3anpoca.MII ;r:J;OJI:IKHa 6b: Tb IICnOJib30BaHa MOI..IJ;HaH cneu;Ha.JIII-

3IIpOBaHHaH 8BM. B nocrrep;Hee BpeM5I He TOJihKO nc.a:BIIJIIICh p;ocTaTO"'IHO MOI..IJ;Hhie 8BM, 

cnoco6HbiC XpaHIITb II 6biCTpO o6pa6aTbiBaTb 60JihilliiC MaCCIIBbi p;aHHhiX, HO II 38.MCTHO 

YJIY"'IIIIIIJiaCb COI'JiaCOBaHHOCTb pa3BIITIIH TCXHII"'ICCKI:IX II nporpaMMHhiX cpep;CTB, HaiJ;eJieH

HhiX Ha co3p;aHIIe II o6crryMIIBaHIIe B,U. 

Bo3M02KHOCTh IIHTepaKTIIBHoro p;ocTyna K BAHK Y npep;rrorraraeT TaK:IKe HaJIII"'!IIe KOM

nhJOTepHOII ceTII c p;ocTaTO"'IHOH cKopocThJO nepep;a"'!li p;aHHhiX. PeaJIII3aiJ;II5I npoeKTa. pa3-

BIITIIH ceTeBoif IIH¢pa.cTpyKTYPhl OHRH coBMeCTHO rrocTpoeHIIeM corrracoBaHHo:ii rro rra

paMeTpaM JIOKaJihHOH ceTII YCTAHOBKH (n. 3.1 ) :I03BOJIIIT peiiiiiTh BTY npo6rreMy. 

Bee BhiiiiecKa3aHHoe II03BOJI5leT cp;erraTh BhiBO;r:J;, "'ITO B HacT05II..IJ;IIH MoMeHT IIMeeTc.a: 

Ha6op arrrrapa.THhiX, rrporpaMMHhiX II TCXHOJIOI'II"ICCKHX cpep;CTB II peiiiCHIIH, II03BOJI5IIOI..IJ;IIX 

pearrii30BaTh npep;rraraeMbiH llpoeKT. 

ITo Mepe peiiieHIIH ocHOBHoll: 3ap;a"'!II IlpoeKTa- nocTpoeHII5I IIHTepaKTIIBHoro BAHKA 

p;aHHhiX 6yp;yT peiiiaTbC5l II HCKOTOpbie p;pyriie 3ap;a"9: i!, KaK, HanpiiMep, 

onpep;erreHIIe o6r.u;ero ¢opMaTa p;aHHhiX, pa3HhiX THIIOB, 

MCTO;r:J;II"'ICCKaH 3ap;a-qa OIITIIMII38.IJ;IIII CKOpOCT [I ;r:J;OCTyrra II CJIO:IKHOCTII 3anpOCOB II 
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o6'heMa IIH<PopMai.J;HH, 

nap;a-qa KOMIIaKTHOro XpaHCHIUI p;aHHbiX C IIl •HMCHCHHCM HOBbiX MeTO/];OB KOMIIpec-

CHH. 

3. OcHOBHhie xapaKTepHCTHKII YCTAHOBKH 

3.1. HeKoTOphle TepMHHhl ynoTp~~6JuieMble B IIpoeKTe 

e rpyrrrra p;aHHbiX, Bbip;erreHHaJ.£ H3 06II.J;eR COB<•KYIIHOCTH penyJibTHpyiOII.J;HX p;aHHbiX 

0/];HOro HJIH HCCKOJibKHX ~KCIIepHMCHTOB, o6rrap;aiOII.J;8.H CIICI.J;HaJibHbiMH xapaKTepHbiMli 

rrpimHaKaMH MmKeT o6panOBbiBaTb Bbip;erreHH~r:H: Tlfll ,l(AHHbiX (T.II;). 06'hep;HHe

HIIC p;aHHbiX B i-TbiR T.IJ; rrpom:mop;nTc51 rrpe~ cTaBJIHIOII.J;IIMII p;aHHble <Pnnn-qecKIIMII 

rpyrrrraMII. 

• Blf,l( ,l(AHHbiX (B.IJ;) -- BapnaHT rrpep;cTaBieHI:I51 op;Horo T.J];;. Op;I:IH T.J];; MO)KeT 

6biTb rrpcp;cTa.BJICH B HCCKOJibKI:IX yp;o6HbiX /];JIB I:ICIIOITb~oBaHI:I51 BI:Ip;ax B.II;;,l ~. B.IJ;i,k· 
Korri:I'!eCTBO BapiiaHTOB p;aHHbiX op;Horo TI:Irra CB513aHo c Heo6xop;I:IMOCTbiO orrTIIMI:I-

3IIpoBaTb CITO)KHOCTb 3aiipOCOB K Ka)Kp;OMY TIIHY p;aHHbiX II CKOpOCTb IIX BbiiiOITHCHH51. 

(Harrpi:IMep, p;aHHbie 0/];HOro ~Kcrrepi:IMCHTa MoryT HaXO/];IITbC51 B IIHKITIO::Jl:IBC II B ~KC

KITI03IIBHbiX KaHaiTaX pcaKI.J;I:IR, B rra6opaTOpH8R II aHTI:IrraoopaTOpHOR CHCTeMaX II 

T.II.) 

• BA30Bblif HABOP 3AIIPOCOB (BH3) cop;t p)KHT onpep;emieMbiii coBMeCTHO c <PI:I

oii~recKI:IMII rpyrrrraMII Ha6op 3arrpoccm, Ha OCHOBC KOTOporo BHClllHl:IR IIOITbOOBaTeiTb 

BAHKA 6yp;eT rrorry'IaTb I:IH<PopMai.J;I:IK), He Hy >Kp;Mc B cmilllKOM rrry6oKOM I:Iny~reHI:III 

CTPYKTYPbi BAHKA II He HapylllaJ.£ aBTopcKII): rrpaB <PIInn'!ecKnx rpyrrrr. 

• 8JIEMEHTAPHAJI BA3A ,l(AHHbiX (B.IJ;;,j, 3B.II;), .~ coBOKYIIHOCTb perrHI.J;HOHHOR 

Ta6ITHI.J;bi, cop;ep)Kaii.J;I:IR <PopMaiTI:I30BaHHbiR BJ\i,j II CBHHaHHoro c Hell: BH3;,j. 

• BAHK rrpep;cTaBrrHeT cooo:H: Ha6op (B.II;;,j)· Bee 8B.IJ; opraHI:I:-JYIOTCH c rroMOII.J;biO 

op;Ho:ii CYB.IJ; II o6'hep;nHHIOTC51 Ha ypoBHe p;oc·ryrra 

• llop; TepMI:IHOM YCTAHOBKA B HaCT051II.J;CM llpoeKTe oyp;eM IIOHIIMaTb KOMIIITCKC 

8BM, o6bep;IIHCHHbiX B ITOKaiTbHYIO CeTb 1 II Hat)op rrporpaMMHbiX rrpop;yKTOB, ( CTaH

p;apTHbiX I:I coop;aBaeMbix), Heo6xop;I:IMbiX p;rr51 ··onp;aHI:IH BAHKA. 

3.2. JlorHqecKaJI cTpyKTypa YCTAHOBKH 

YcrroBHO YCTAHOBKY MO)KHO panp;errnTb Ha 4 rrorii"ICCKIIX 6rroKa, KaK rroKa.'3aHo Ha 

Ha pi:Ic.l, rrpurr.2: 
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1. B<P,I( -- BrroK <PopMamma~In:I ,I(aHHbiX. 

Bee rrpep;cTaBmreMhie B BARK p;aHHhie xpaHH'I cH Ha panm1~HhiX HOCHTeJIHX ( OT PC 

p;o MJI), B pa3JIH~HbiX <f>opMaTax 3arrrrcrr rr n JihHO pa3JIH~aiOTCH no cop;ep:tKaHHIO. 

Pe3JJihTHPJIOII.I,ee :JKe rrpep;cTaBJieHrre p;orr:JKHO libiTh yHrr<f>rr~rrpoBaHo no <f>opMaTy rr 

JIOKaJIH30BaHO Ha 06II.I,eM HOCHTeJie. 

B <f>YHK~HH B<P,I( BXOIJ;HT pa3pa6oTKa <f>opMaroB p;rrH rpyrrrr p;aHHhiX, rrprrBep;eHrre 

p;aHHhiX K 3THM <f>opMaTaM H OIIHCaHHe 6a30BhlX Ha6opOB 3anpocoB (BH3). 

2. BB,I( - BrroK Ba3 ,I(aHHbiX. 

¢yHK~HHMH 3TOI'O 6JIOKa HBJIHIOTCH rrop;p;ep:tKKc 6a3 p;aHHhiX II peaJIH3a~HH 6a30BhiX 

Ha6opoB 3arrpocoB. 

Heo6xop;rrMo y~HTbiBaTh, ~To 'IaCTh 3anpocoB K BAHKY 6yp;eT KacaThCH KaKoii-To 

KOHKpeTHOH B,I( (T.e. op;Horo Brrp;a p;aHHhix), ppyrrre 2Ke 3arrpochi MoryT 6hiTh o6-

parneHbi 0/];HOBpeMeHHO K HeCKOJihKHM BHp;aM H. Ill p;a2Ke THIIaM p;aHHbiX a, 3Ha~HT, H 

K HeCKOJihKIIM B,IJ;. 3arrpochi rrepBoro THIIa p;orr:JKHhl 6hiTh rrepeap;pecoBaHhi B KOH

KpeTHYIO B,IJ;, a 3arrpochi BToporo Trrrra p;oJI2KHbl 6hiTh cooTBeTCTBJIOII.I,IIM o6pa3oM 

rrepepa.6oTaHbi rr rrepeHarrpaBJieHhi. BBrrp;y BTC ·ro 6yp;yT opraHH30BaHhi "06pa6oT

~IIKH 3arrpocoB I rr II ypoBHH" ( 03Iy H 03I1y ). 03Iy HBJIHeTCH ~acThiO Ka2Kp;o:ii 

KOHKpeTHOH B,I( [6rroK 2 ( BB,IJ; )], a 03Ily Bxop; 1T B 6rroK 4 ( BA,IJ; ), KOTophiH TaK2Ke 

HarrpaBJIHeT 3arrpochi K 6rroKy 3 ( BB,IJ; ). 

3. BB,I( - BrroK Bep;eHHH ,I(oKyMeHTa~rrrr 

,I(mi Toro, ~T06hi IIOJih30BaTeJih MOI' rpaMOTHC pa6oTaTh C HeKOTOpbiMH p;aHHhiMH, 

OH /];OJI2KeH HMeTh B03M02KHOCTh 6hiCTpO IIOJIJ'IHTh IJ;OCTaTO~HOe IIOJIHOe OIIHCaHHe 

3THX p;aHbiX. 

BrroK Bep;eHIIH p;oKyMeHTa:iirrrr 6yp;eT cop;ep2KaTI· orrrrcaHHH KaK caMHX p;aHHhiX c Ta-

6rrrr~aMH rrorrpasoK, orpaHH~eHHH H T.p;., TaK H crroco6oB rrorry~eHHH BTHX p;aHHhiX 

( OIIHCaHHH JCTaHOBOK H T .II.). 

4. BA,I( - BrroK Ap;MHHHCTprrpoBaHHH rr BHeiiiHer) ,IJ;ocTyrra 

Ha BTOT 6rroK rrap;aiOT <f>YHK~HH 3-x THIIOB : 

• o6ecrre~eHrre rrprreMa 3arrpocoB II oTrrpaBEII pe3yJihTaToB; 
• pacrrpep;erreHHe 3arrpocoB Me:tKp;y 03; 
• o6ecrre~eHHe aBTopcKHX rrpaB rryTeM rra.pcrrrrpoBaHHH rr T.II. 

3.3. JlorHq:ecKHe JlHHeHKH 0 6paOOTKH 

Ka2Kp;hiH THII p;aHHhlX, rrorry~eHHhiX B KOHKpeKTHO'vi <f>rr3rr~ecKoM BKcrrepiiMeHTe, HMeeT 

oco6y10 cTpJKTYPY· li3 Ka2Kp;oro TaKoro THIIa p;aHHIIX (i) Mo2KeT rrorry~HThCH HeCKOJihKO 
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Brrp;oB p;aHHhiX, rroMeiT(eHHhiX B HeCKOJihKO B,IJ;ij. Ilporecc o6pa6oTKM ( <f>opMammau;Hli li co

cTaBJieHliH BH3) Ka:tKp;oro Tliiia p;aHHhiX liMeeT CBOli •)co6eHHOCTli li 6yp;eT rrpoli3BO!l;liThCH 

Ha OTp;eJibHOH "Jiorli'!eCKOH ,JlliHeHKe o6pa6oTKli" ( J:Jii), KOTOpbiX, liCX0/];51 li3 TMIIOB p;aH

HhiX, rrpep;rronaraeTcH 27. 

JIJii BKJIID'!aeT B ce6H <f>opMaJIH3aiJ;liiD op;Horo Tima p;aHHhrx(<t>i), opraHli3aiJ;liiD HeKo

Toporo KOJili'!eCTBa 6an p;aHHhiX (B,II;i.l- B,II;i.k), Bh!pa6oTKY Ha6opa narrpocoB ly li '!aCTli 

narrpocoB Ily, orrpep;eneHliH Ta6JiliiJ; p;nH rroMeiT(eHliH B BB,IJ; li orpaHli'IliTeneii p;ocTyrra. 

Ha plic. 2, rrpliJI. 2 JIOrli'!eCKaH CTPYKTypa YCTAHOBKH rrpep;cTaBJieHa p;o ypoBHH 

"JIOrli'!eCKliX JiliHeeK o6pa60TKli". 

e <f>i <f>opMaJili3yeT i-TbiH Tliii p;aHHhiXi 

• B,Il;;,j cop;ep:tKliT rpyrrrry p;aHHhiX, Bh!p;eneHHYID :10 yHHKaJihHOMY rrpli3HaKy; 

• 03ily. cop;ep:tKliT 6&"30BhiH Ha6op narrpocoB p;n.i B,Il;;,.i; 
• BB,IJ; cop;ep:tKliT OIIliCaHliH li Ta6JiliiJ;hi, KOTophie 3aHOCHTCH Typ;a op;HoBpeMeHHO c 

rrocTyrrneHHeM p;aHHhiX B B,IJ;; 

• 03Ily. o6pa6aThiBaeT narrpochi K 6onee '!eM op;Hoii B,IJ;i, pacrrpep;eJIHHliX li o6bep;liHHH 

OTBeThii 

• BA,IJ; perynHpyeT p;ocTyrr B BAHK li pacnpep;e:IHeT narrpoch! Me:tKp;y 03. 

3.4. TexHHqecKHH cocTaB H napaME: Tpbl YCT AHOBKH 

3.4.1. 06IT(ee orrHcaHlie YCTAHOBKH 

TexHli'!ecKli YCTAHOBKA rrpep;cTaBJIHeT co6o:i1: cepBep t p;ByMH BcrroMoraTeJihHhiMli 

IlK ( cepBepHhiH KOMIIJieKc ), Ha KOTopoM ycTaHOBJieE a co6cTBeHHO CYB,IJ; li Ha KoTopoM 

<f>Hnrr'!eCKli 6yp;eT Haxop;liThcH BAHK, li HecKOJihKO IlK-KnlieHTOB (KnlieHTCKliH KOMIIJieKc), 

Ha KOTOpbiX 6yp;eT rrpmi3BO/];liTbC51 <f>opMaJili3aiJ;li51 K::>HKpeTHbiX p;aHHhiX li COCTaBJI51TbC51 

6anoBhie Ha6opbi narrpocoB p;nH B,Il; (plic.3, rrplin.2). Bee 8BM ycTaHOBKli o6bep;liHHIDTCH 

B JIOKaJihHYID CeTb C 0/];HliM BbiXO/];OM BO BHeiiiHIDID CE'Tb. 1 

3.4.2. OrrHcaHlie cepBepHoro KOMIIJieKca 

B Ka'!eCTBe cepBepa Bhi6paHa MaiiiliHa ALPHA - 2000/5/250, T.K. oHa p;oJI:tKHa 6yp;eT 

o6ecrre'!liBaTh o6cny:tKHBaHlie p;ocTaTO'!Ho CJIO:tKHhiX narrpocoB, BKJIID'!aiDIT(liX B ce6H o6-

pa6oTKY p;aHHhiX ITO HeTpliBliaJihHhiM anropliTMaM, peaJili3yeMbiM IIporpaMMaMli, Haiili

caHHhiMli Ha 513b!Ke BbiCOKOrO ypoBHH, IIpli'IeM 06CJI,{2KliBaTh 0/];HOBpeMeHHO HeCKOJibKliX 

IIOJib30BaTeJieli. 

Bbi6paHHaH Mop;enh cepBepa OTHOCliTCH K rpyrrrre • :pep;HliX cepBepoB, HapaiT(liBaeTCH p;o 

2-x rrpou;eccopHoro BapliaHTa li p;o 1 rB orrepaTliBHOIT IIaMHTli. CepBepbi ceplili ALPHA-

2000 rroKa3hiBaiDT xopoiiilie penyJihTaThi rrpli TeeTH )OBaHIIli KaK SQL - cepBepbi II KaK 

Bbi'IliCJiliTeJili IIpli OTHOCliTeJibHO HeBhiCOKOH IJ;CHe. 

1CpyKTypa JIOKaJibHOM ceTH pa3pa6oTana rrp11 Y'IaCTHH crren: 1aJIHCTOB B<P " KOHT AKT " 
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Ha rrepBoM aTarre peamlna:QIUI IlpoeKTa rrrraHIIpyercH rrpiio6peTeHIIe TaKoii KOH<fmrypa

:QIIII cepBepHoro KOMIIJieKca, KOTOpaH o6ecrre"'IIIT ycTaHOBKY II B03MOIKHOCTb pa60Tbl Heo6-

XO;r:J;IIMbiX rrporpaMMHbiX cpep;CTB B MIIHIIMaJibHO YCTOJ:"'IIIBOM BapiiaHTe (rrpHJI. 3, Ta6rr.1-2, 

Korr.1). ITo Mepc HaKorrrreHIIH p;aHHbiX B BAHKE II yEeJIII"<-IeHIIH "'IIIcrra rrorrb3oBaTerreii rrrra

HIIpyeTCH paCIIIlipeHIIe KOH<P:nrypa:QIIII ;r:J;O rrapaMCTJ•OB, yKa3aHHbiX B Ta6rr.1-2, KOJI.2-3 

( rrpiirr.3 ). 

B cocTaB cepBepHoro KoMrrrreKca BXO;r:J;HT TaK:tKe 2 IlK crre:qiiaJibHoro Ha3Ha"<IeHIIH TIIrra 

Pentium-133, rrpep;Ha3Ha"9:eHHbiX p;rrH panpa6oTKII anrrrriiKa:QIIH p;rrH Oracle - KJIIICHTOB. 

3.4.3. OrriicaHIIe KJIIIeHTCKOI o KoMrrrreKca 

Heo6xop;IIMOCTb BIlK - KJIIIeHTax o6bHCHHeTCH '!eM, 'ITO p;aHbiHe B <PII3II"<-JecKIIX rpyrr

rrax Haxop;HTCH Ha pa3JIII"'IHbiX HOCIITemix, BKJIIO"'IaH :vfJI, <PopMaTa EC H rrepepa6oTKa IIX 

Tpe6yeT pa3H006pa3HOH KOMIIJieKTa:QIIII IlK rrepii<Pt·pii"'IeCKIIM o6opyp;oBaHIIeM II IIpiiMe

HeHIIH Hapa6oTaHHbiX rrporpaMMHbiX cpep;cTB, Haiiii< aHHhiX, B ocHOBHOM, Ha FORTRANe 

rrop; DOS. CocTaBrreHIIe :tKe SQL - 3arrpocoB II OKOH"Ia.TeJibHoe <PopMaTIIpoBaHIIe p;aHHbiX 

6yp;eT rrpoii3BO;r:J;IITbCH c rroMOIIJ;biO rrporpaMMHbiX cpeJ;CTB Ha rrrraT<PopMe WINDOWS. Co

BMeCTIITb TaKIIe pa3Hble Tpe6oBaHIIH K arrrrapaTHO - JiporpaMMHbiM cpep;CTBaM MO:tKHO, IIC

IIOJib3YH IlK- KJIIIeHTbl. BBII;r:J;Y Toro, "'ITO p;aHHble Ha:cop;JITCH "Ha pa3JIII"'IHOM paccTOJIHIIII" 

OT rrpep;rrorraraeMoro OKOH"'IaTeJibHOrO BIIp;a, KOMIIJieKC IlK- KJIIIeHTOB rrpep;rrorraraeTCH, Ha 

rrepBOM :3Tarre, YKOMIIJieKTOBaTb, KaK IIOKa3aHO B Ta6rr.3, KOJI.1 (rrpiirr.3), II IIOCTeiieHHO 

HapaCTIITb ( C y"<IeTOM rrepeHOCOB TeXHII"'IeCKIIX cpep;c rB C O;r:J;HOH "JIOrii"'IeCKOH JIIIHeHKII" Ha 

p;pyrne) p;o rrapaMeTpoB, yKa3aHHbiX B Ta6rr.3, Korr.2- 3 ( rrpiirr.3). 

3.4.4. OrriicaHIIe IlK - ,II;OK 

IlK, He06XO;r:J;IIMaH ;r:J;JIH Bep;eHIIH ;r:J;OKyMeHTa:QIIII II B >IIIOJIHeHIIH ap;MIIHIICTpaTIIBHbiX <PYH

K:QHH, IIMeeT CIIe:QII<PII"'IeCKIIH Ha6op rrepii<Pepii"'IeCKOr<• o6opyp;oBaHIIJI, OIIIICaHHOro B Ta6rr.4, 

rrpiirr.3 

3.5 CocTaB nporpaMMHbiX cpe,n;cTB Heooxo,n;HMbiX ,n;JUI peanH3aU:HH npoeKTa 

H pa3Mei.IJ;eHHe HX Ha YCTAHOBKE 

3.5.1 Heo6xop;IIMble rrporpaMMHble cpep;cTBa CepBepHoro KoMrrrreKca 

B Ka"<-JeCTBe CYB,II; Ha cepBepe Bbi6paHa CYB,II; 0 RACLE-7 - op;Ha II3 Haii6orree MOIIJ;

HbiX CYB,II; Ha cerop;HJIIIIHIIH p;eHb. Bb16op ee orrpaB~.a.H crrep;yiOIIJ;IIMII coo6pa:tKeHIIHMII : 

• rrpep;rrorraraeMH o6'beM BAHKA COCTaBIIT OT 1 5 rB rrpii 3aiiOJIHeHIIII BAHKA HMe

IOIIJ;IIMIICJI p;aHHbiMII ;r:J;O 3-X rB B KOHe"'IHOM BapklaHTe; 

• B p;arrbHeiiiiieM rrpep;rrorraraeTCH TpaHc<PopMa:QI:H BAHKA B IIX, a ORACL MO:tKeT 

crry:tKIITb KaK CYB,II; - rrocTaBIIJ;IIKOM, TaK II 6anoi! p;rrH pa3pa6oTKII IIX; 
• rrpii rrop;roTOBKe B,II; 6yp;yT 3ap;eilcTBOBaHbl 6orr·~e 20 KJIIIeHTOB op;HoBpeMeHHo; 

• op;HoBpeMeHHo c rrorrorrHeHIIeM B,II; Ha"'!HeTCH IIX ucrroJib30BaHne, LITo yBeJIIILIIIT "'IIICJIO 

O;r:J;HOBpeMCHHO pa6oTaiOIIJ;IIX KJIIIeHTOBi 
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• ORACLE II DEC npoB<>;r:J;HT coBMecTHhie panpa6oTKII annapaTHO ~-- nporpaMMHhiX 

cpe;o;cTB; 
• npii y~acTIIII OlfJIIf pa3BIIBaeTcH npoeKT BP <Pif3, B pa~fKax KoToporo B JIBTA 

ycTaHoBJieH cepBep c CYB,Il; ORACLE- 7. 

B K<:l'ICCTBe OC Ha cepBepe Bhl6paHa OC WIN I: OWS~-NT. Bhl6op IIMeHHO ~Ton OC 

c;o;erraH no crre;o;yiOru;IIM coo6pa)KeHIIHM: 

• WINDOWS-NT no BHCUIHeMy IIHTepcpeiicy Hai:OMIIHaeT npuBhl~Hhie y)Ke BapiiaHThl 

WINDOWS; 

• lfMeK)TCH eneu;uarriicThl ;o;mi pa6oThi c WINDOWS-~NT Ha cepBepe; 
• Ha ITK - KJIIIeHTax 6y;o;yT ycTaHoBJieHhl WINDOWS - KJIIIeHThi CYB,Il;, ~To o6ecne

~IIT 6oJiblliYIO COBMeCTIIMOCTh II Hap;e)KHOCTh CIICTCMhi; 

• B OTJIII~IIe OT ORACLE no;o; UNIX, r;o;e CTOIIUOCTh ITO CIIJihHO pacTeT npii pocTe 

~IIcrra ITK - KJIIIeHToB, B ORACLE no;o; NT Ta.J,oro pocTa CTOIIMOCTII HeT. 

HeKoTopoe Heo6xo;o;IIMoe ITO pacnpocTpaHHeTcH cBo6o;o;Ho, ;o;pyroe npiio6peTeHo OlfJIIf 

IIO JIIII.J;CH3IIHM, a HeKOTOpbie nporpaMMHbie npop;yKTh: npiip;eTCH npiio6peTaTh C JIIII.J;CH3IIH

MII KaK B cocTaBe annapaTHO- rrporpaMMHoro KoMrrm·Kca YCT AHOBKif, TaK II oT;o;errhHO. 

Ha cepBepHOM KoMnrreKce ;o;oJI)KHO 6hlTh o6ecrre~eH=> cyw;ecTBOBaHIIe He TOJihKO BAHKA, 

HO II CIICTCM ;r:J;OCTyna K HeMy BHeUIHIIX nOJih30BaTeJI~H. ,il;JIH ~Toro He06XO;r:J;IIMa peamma

I.J;IIH WWW - cepBepa II Proxy - cepBepa II IIHTer pai.J;IIH BCeX KOMnOHCHTOB B ep;IIHYIO 

cncTeMy. B Ta6rrnu;e 7, rrpnrr.3 npiiBO;r:J;IITCH Ha6op He<•6xo;o;nMhlX Ha CepBepHoM KOMIIJieKce 

rrporpaMMHhlX npop;yKTOB. 

3.5.2 Heo6xo;o;nMhle nporpaMMHhle epe;o;cTEa KrrneHTCKoro KOMnrreKca 

Heo6xop;IIMhle ITpoeKTY nporpaMMHhie cpe;o;cTBa ;r:J;OJI)KHhl o6ecne~IIBaTh no;o;roTOBKY 

;o;aHHhiX, narrorrHeH:ne B,IJ; II ynpaBrreHIIe IIMII II o6ru;eHfle BAHKA c BHeUIHIIM MIIpoM. 

ITo;o;roToBKa ;o;aHHhlX 6y;o;eT BhiiiOJIHHThCH Ha ITK-JmiieHTax, Ha KOTophlx 6y;o;eT panMe

ru;eHo KaK opnriiHaJibHOe, TaK II CTaH;o;apTII30BaHHOe no. B Ka~eCTBe oc Ha ITK-KrriieHTax 

6y;o;yT ncrrorrh30BaThCH KaK DOS ;o;rr.a pa6oThl B cpe;o;e. B KoTopoi'I B OCHOBHOM ceii~mc rrpo

IIcxop;IIT o6pa6oTKa ;o;aHHhlX B cpnmi~ecKIIX rpynnax, TaK II WINDOWS-95, ;o;rr.a KoTopoii 

IIMeiOTCH no;o;xo;o;.aw;ee ITO B KJIIIeHTCKOH ~acTII nrraH:npyeMoH CYB,IJ; II MHoro ;o;pyroro Ha

pa6oTaHHoro cTaH;o;apTHoro ITO ;o;rrH pa6oThi B ceT.H~:, 6anax ;o;aHHhlX II T.;o;. ITpuMepHhlH 

cocTaB nporpaMMHhlX cpe;o;cTB, Heo6xo;o;nMhlX Ha ITE-KrriieHTax, npnBep;eH B Ta6rruu;e 6, 
npurr. 3. 
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• ORACLE II DEC npoBO;r:J;HT coBMeCTHhie pa3pa6oTKII annapaTHO nporpaMMHhiX 

cpe;r:J;CTB; 

• npii Y''IaCTIIII OHJUI pa3BIIBaeTCH npoeKT EA<f.>H3, B paMKax KOToporo B JIBTA 

ycTaHOBJieH cepBep c CYE,I( ORACLE- 7. 

B Ka~ccTBe OC Ha ccpBepe Bhi6paHa OC WIND< )WS--NT. Bhr6op IIMeHHO BTOII OC 

cp;enaH no cne;o;yro~IIM coo6pa2KeHIIHM: 

• WINDOWS~NT no BHeiiiHeMy IIHTepcpe:Hcy HanoMnHaeT npnBhl~Hhle y2Ke BapiiaHThl 

WINDOWS; 

• HMeiOTCH cne:o;IIaJIIICThl ;r:J;JIH pa6oThi c WINDO,VS--NT Ha cepBepe; 

• Ha IlK~ KJIIICHTax 6yp;yT ycTaHOBJieHhi WINDCWS ~ KJIIICHThl CYE,I(, ~To o6ecne

~IIT 6oJihlliJIO COBMCCTIIMOCTh II Hap;e2KHOCTh CI CTCMhi; 

• B OTJili~IIe OT ORACLE nop; UNIX, rp;e CTOIIM4>CTh no CIIJihHO pacTeT npii pocTe 

~IICJia IlK~ KmieHTOB, B ORACLE nop; NT TaKnro pocTa CTOUMOCTII HeT. 

HeKOTOpoe Heo6XO;r:J;IIMOe no pacnpocTpaHHeTCH C:E06op;Ho, ;o;pyroe np1Io6peTeHO OHJIH 

no JIHil;eH31IHM1 a HCKOTOphiC nporpaMMHhiC npO;r:J;JKThl ITpii;r:J;CTCH npno6peTaTh C JIII!l;CH31IH

MII KaK B cocTaBe annapaTHo ~ nporpaMMHoro KoMnnei:ca YCT AHOBKH, TaK II oTp;eJihHO. 

Ha cepBepHoM KoMnJieKce ;r:J;OJI2KHO 6h!Th o6ecne~eHo cyiiieCTBOBaHne He TOJihKO EAHKA, 

HO II CIICTCM ;r:J;OCTyna K HeMy BHeiiiHIIX nOJih30BaTCJICIT. ,I(JIH BTOI'O He06XO;r:J;IIMa peaJIII3a

Il;HH WWW ~ cepBepa II Proxy ~ cepBepa II IIHTeq:: a:o;IIH Be ex KOMnOHCHTOB B C;r:J;IIHJIO 

cncTeMy. B Ta6nii:o;e 7, np1In.3 npiiBO;r:J;IITCH Ha6op Heol'ixop;IIMhiX Ha CepBepHOM KOMnJieKce 

nporpaMMHhlX npop;yKTOB. 

3.5.2 Heo6xop;nMhle nporpaMMHhle epep;cTB<. KniieHTCKoro KOMnJieKca 

Heo6xop;IIMhie IlpoeKTY nporpaMMHhie cpep;cTBa I~OJI2KHhl o6ecne~IIBaTh nop;roTOBKY 

p;aHHhlX, 3anoJIHeHIIe E,I( II ynpaBJieHIIe HMII n o6IIIeHEe EAHKA c BHeiiiHIIM MnpoM. 

IIo;o;roTOBKa p;aHHhlX 6yp;eT BhiTIOJIHHThCH Ha nK-K IIICHTax, Ha KOTophiX 6yp;eT pa3Me-

1IICHo KaK opiii'HHaJihHOe, TaK II CTaHp;apTII30BaHHOe no. B Ka~eCTBe oc Ha nK~KJIIICHTax 

6yp;yT IICnOJih30BaThCH KaK DOS ;r:J;JIH pa6oThi B cpep;e, B KoTopo:ii B ocHOBHOM ce:H~ac npo

ncxop;IIT o6pa6oTKa p;aHHhlX B cpn3n~eCKIIX rpynnax, "aK II WINDOWS-95, ;r:J;JIH KOTopo:ii 

IIMCIOTCH nop;XO;r:J;HIIICC no B KJIIICHTCKOH ~aCTII nJiaHIIJ'YCMOH CYE,I( II MHOI'O p;pyroro Ha

pa6oTaHHOI'O CTaHp;apTHOI'O Il0 ;r:J;JIH pa60Thl B CeTHX 6a3aX p;aHHhlX II T.;r:J;. IlpiiMepHhiH 

cocTaB nporpaMMHhlX cpep;cTB, Heo6xop;IIMhlX Ha nK -KJIIIeHTax, npiiBep;eH B Ta6JIII:o;e 6, 
npnn. 3. 
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4. IIpoae.ueHHe 3KcnepHMeHTa 

4.1. C6opKa YCTAHOBKH 

• ,II;mi Ha~mrra pa6oT ITO IIpoeKTY ( o6pa6oTKa <P mii~ecKIIX p;aHHhiX) Heo6xop;IIMo co-

6paTh YCTAHOBKY B MIIHIIMaJihHO pa6o~eii mH¢IIrypau;IIII, BKJIIO~ai0111eii B ce6a: 

~ cepBep + 2IIK ( cepBepHaSI rpyiTITa); 

~IlK~ KJIIIeHThl C ycTaHOBJieHHhiM ITepii¢epii'IeCKIIM o6opyp;oBaHIIeM II ITO 

~ ceTeBoe o6pyp;oBaHIIe. 

Ilocrrep;yro111ee HapaiiiiiBaHIIe Y CT AH 0 BKII rr: )OII3Bop;IITCH comacHo ITJiaHy ~ rpa

<PIIKy. 

• C6opKa II KoH¢IIrypiipOBaHIIe CepBepHoii rpyiTr:hi naKJIIO~aiOTCH B ITOCTaBKe cepBepa 

II )J;OITOJIHIITeJihHhiX IlK II ycTaHOBKe ITO COI'Jia<'HO ITJiaHy ~ rpa¢IIKy. 

• KoH¢IIrypiipoBaHIIe KJIIIeHTCKOII rpyiTIThi naKmo~aeTCH B ITO~TaiTHoii ITOCTaBKe IIK-

KJIIIeHTOB, ycTaHOBKe Ha HIIX COOTBeTCTBYIOIIIe'O ITO II ITO)J;KJIIO~eHIIH ITepii¢epii~e

CKIIX ycTpoiicTB. KoMITJieKTHOCTh Ka:JKp;oii IlK 6yp;eT II3MeHHThCH BBIIp;y ITepeKJIIO

~eHIIH ITepii¢epii~eCKIIX ycTpOHCTB Me:JKp;y HII:tv(Il IICXO)J;H II ITOTpe6HOCTeH pa6o~IIX 

rpyiTIT. ITo Mepe roTOBHOCTII B pa6o~ux rpyiTITax MaTepuarra Ha IlK 6yp;yT ycTaHo

BJieHhi ORACL~KJIIIeHThi. 

• CeTeBoe o6opyp;oBaHIIe p;orr:JKHO o6eciTe~IIBaTh coep;I:IHeHIIe Me:JKp;y co6oii IIK~KJII:IeHTOB 

p;rrH rii6Koro IICITOJih30BaHIIH ITepii¢epii~ecKI:IX y•:TpoiicT~, coep;IIHeHIIe IIK~KJIIIeHTOB 
c cepBepHoii rpyiTITOII p;rrH o6eciTe"-IeHIIH pa6oThi ORACL~KrriieHTOB II BhiXOp; ycTa

HOBKII B rrro6aJihHYIO ceTh. KoMITJieKTyeTcH ITo Mepe ITOcTyiTrreHIIH o6opyp;oBaHMH II 

ycTaHaBJIIIBaeTCH corrracHo ITJiaHy ~ rpa¢IIKy. 

4.2. IIo.uroTOBKa .uaHHhiX- [JepeHoc Ha CD 

B HaCTOHIIIee BpeMH ~KcnepiiMeHTaJihHhle p;aHHhlc xpaHHTCH Ha panrrii~HhiX HOCIITe

JIHX, "-ITO C03p;aeT 60Jihlliiie Heyp;o6CTBa )J;JIH pa60Thl C HI:IMII II He rapaHTIIpyeT OT ITOTeph 

p;aHHhiX ITpii BhiXOp;e II3 CTpOH HOCUTeJieH IIJIII ITOp~II ITporpaMM ~TeHIIH. ,II;JIH ycTpaHCHIIH 

~T:IIX ITpo6JieM Heo6xop;IIMO ITepeiTIICaTh IIMeiOIIIIIeCH !J;aHHhie Ha HOCI:ITeJIII, IT03BOJIHIOIIIIIe 

Hap;e:JKHO IIX xpaHIITh II o6eciTe~IIIBaiOIIII:Ie ITepeHOCIIMOCTh II 6hiCTphiH )J;OCTYIT K p;aHHhiM. 

TaKIIM coBpeMeHHhiM HOCIITeJieM HBJIHeTcH CD-p;ncl'. IIo~ToMy ITepBhiM ~TaiTOM ITop;ro

TOBKII p;aHHhiX B pa60~IIX rpyiTITax 6yp;eT c6op ~TIIX p;aHHhiX C pa3JIII~HhiX HOCIITCJieH II 

IToMellleHIIe IIX B yp;o6HoM ¢opMaTe Ha CD~p;IICKII. 

IIpop;oJI:JKIITeJihHOCTh ~Toro ~TaiTa ~ 3~6 MecHu;eB B naBI:ICIIMOCTII oT cocTOHHIIH p;aHHhiX 

B <Pnnu~ecKoii rpyiTITe. 

Heo6xop;IIMoe o6opyp;oBaHIIe ~ IlK, MarHIITo¢oH 1\JIH ~TeHIIH MJI, CD~ROM. 

Heo6xop;IIMOe no ~DOS II IIMeiOIIIIIeCH ITporpaMHhl pa60Thl c DST. 
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4.3. 0Tpa6oTKa «}lopMaTa ,naHHhiX no rpynnaM H K-aa B.ll H3 DST 

0~J;HOBpeMeHHO C pa6oTaMII ITO IT.4.2. B Ka2KIJ;OH pa5o"'eH rpyiTITe 6yi];eT ITpOBei);eH aHaJIII3 

BKciTepiiMeHTaJihHbiX gaHHbiX Ha ITpegMeT oiTpegerreHmi: 

e KOJIII"'eCTBa BIIIJ;OB gaHHbiX, KOTOpbie Hago ITOIJ;I OTOBIITb i);JI51 ITOMelll;eHII51 B B,IJ;, 

e Ta6JIIIIJ; orpaHII"'eHIIH II OITIICaHIIH, He06XO!J;IIMhiX i);JI51 ITpegocTaBJieHII51 ITOJib30BaTe

JI51M1 

• cocTaBa 6a3oBoro Ha6opa SQL-3aiTpocoB, 

• corrracoBaHHoro c gpyriiMII pa6o"'IIMII rpyiTITaMII Q>opMaTa gaHHbiX. 

IIpogoJI2KIITeJibHOCTb aTaiTa- 6 MecH:o;eB. 

IiciTOJib3yeMoe o6pygoBaHIIe - IIK II CD-ROM, no - ITO IT.4.2. 

4.4. 3anoJIHeHHe B.ll H «}lopMHpoaaHHe 6a:1oBhiX Ha6opoB 3anpocoB Iy 

KaK TOJibKO B pa6o"!eH rpyiTITe 6ygeT onpegerreHo KOJlii"!eCTBO BII!J;OB gaHHbiX, corrraco

BaH IIX Q>opMaT II npegBapiiTeJibHO o6pa6oTaHO 30o/c IIMeiDII1;IIXC51 gaHHbiX1 6ygeT Ha'IaTO 

3anorrHeHIIe B,I( II Q>opMIIpoBaHIIe II oTrragKa SQL-3anpocoB. IIo Mepe yBeJIII"'CHIIH KOJIII

'!eCTBa o6pa6oTaHHhiX gaHHhiX B,I( 6ygyT ITOITOJIHHTI:CH II 6a30BhiH Ha6op SQL-3aiTpocoB 

6ygeT pacnmpHTbCH. Heo6xogiiMO OTMeTIITh, 'ITo ITP(~gocTaBrreHIIe gaHHbiX ITOJib30BaTerrro 

M02KeT 6biTb Ha"'aTO TOJibKO ITpii HaJIII"'lili IJ;OCTaTO'IHhiX II corrracoBaHHbiX C geHCTBYIDill;IIM 

Ha6opoM 3aiTpOCOB Ta6JIIIIJ; orpaHII'IeHIIH II OITIICaHIITI. 

IIpogorr2KIITeJibHOCTb BTaiTa 3-12 MecH:o;eB B 3aBm:IIMOCTII OT CJI02KHOCTII gaHHbiX. 

Heo6xogiiMoe o6opygoBaHIIe- cepBep, IIK-KrriieHT. . 

Heo6xogiiMOe no - ORACL Ha cepBepe, ORACl-KJIIIeHT HanK + no IT.4.2. 

4.5. cl>opMHpoaaHHe WWW·-HHTep«}leiica 

IIocrre 3anorrHeHII51 ( -qacTII"!Horo) B,I( M02KHO OTC pa6aTbiBaTb ciToco6 gocTyiTa K B,I( 

C ITOMOill;biD WWW -IIHTepQ>errca, "'TO 51BJI51eTC51 ITIIOHepCKOH pa6oTOH B o6rraCTII Q>II3II

'ICCKIIX 6a3 gaHHbiX. Ha BTOM BTaiTe Heo6xogiiMO g::>6IITbCH corrracoBaHIIH aiTITapaTHo

ITporpaMMHbiX B03M02KHOCTeH i);JI51 o6eciTe"!eHII51 ycTCH"'IIBOH pa6oTbi CUCTCMbl C y"'eTOM 

garrbHerrrnero ITOITOJIHeHIIH BAHKA, "'TO Mo2KeT ITOTpe6oBaTh KoppeKTIIpoBoK Q>opMaToB 

gaHHbiX. 

Heo6xogiiMOe o6opygoBaHIIe- cepBep, nK-IToJih3 )BaTerrh, ceTeBoe o6opygoBaHIIe. 

Heo6XOIJ;IIMOe no- no WWW-cepBepa, CYB,I( l[ Bpoy3ep Ha IIK. 

II pogoJI2KIITeJibHOCTb aT ana 6-12 MecH:o;eB. 

4.6. OpraHH3a:QHR pa3,nE!Jia .UOK 

Pa3gerr ,I(OK gorr2KeH cogep2KaTb KaK oniicaHIIe gaHHhiX, TaK II coiTyTcTBYIDill;IIe MaTe

PIIaJihi- OIIliCaHIIe BKCITepiiMeHTOB II ycTaHOBOK1 Ha KOTOpbiX ITOJiy"!eHbi gaHHbie II pe3yJib

TaTOB, y2Ke ITOJiy'IeHHbiX Ha BTIIX gaHHbiX (HJIII CCbiJIJ'II Ha ITy6JIIIKaiJ;IIII1 pa3Melll;CHHbie B 

gpyrnx B,I(). Ha BTOT pa3gerr TaK 2Ke JI02KHTbCH o6 maHHOCTb o6eciTe"'"reHII51 aBTopcKIIX 
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ITpaB ~KCITepiiMeHTaTOpOB ITJTCM KOHTaKTOB C ITOJih3•>BaTCJIHMII II o6eciTe"9:eHIIH JJ;OI'OBOpOB 

c HIIMII. ,Il;rrH yciTelllHoro Ha"<Iarra <PYHKIJ;IIOHIIpoBaHIIj' Bccll: YcTaHoBKII Heo6xop;IIMa roTo

BHOC"Th panp;crra ,lJ;QK K MOMeHTY OTKphiTIIH p;ocTyr a ITepBhiM KJIIIeHTaM. no~TOMJ <Jlop

MIIpoBaHIIe panp;erra ,II;OK Ha"9:IIHaeTCH c Ha"<Iarra pea;r:una:o;IIII npoeKTa, <JlopMIIpoBaHIIe p;o 

HC06XO/);IIMOH ITOJIHOThl i];OJI2KHO 33.KOH"9:IIThCH K Ha'BITJ OTKphiTIIH ;r:J;OCTyrra (15 Mec.), a 

ITpop;omKeHIIe <JlopMIIpoBaHIIH 6yp;eT IIiJ;TII go KOH:o;a IIOcTyiTrreHIIH p;aHHhiX B E,II;. 

Heo6xop;IIMoe o6opyp;oBaHIIe - nK, CD--ROM, •:Ka.Hep, ITpiiHTep, cepBep c CYE,IJ; II 

www. 
Heo6xop;IIMOe no - ITO rr.4.4. + no /);JIH ITepii<Jlepiiii Ha nK. 

4. 7. CorrpoBmK.n;eHHe 8AHKA 

CoiTpoBmKp;eHIIe EAHKA 3aKJII0"9:aeTCH B: 

• ITorrorrHeHIIII E,IJ; p;aHHhiMII, 

e C03p;aHIIII HOBhiX 6a3 II KOppeKTIIpOBKC IIMCIOIII 1:XCH ITpii HC06XO;r:J;IIMOCTII1 

• rroiTorrHeHnn II KoppeKTIIpOBKe Ha6opoB SQL-3.tiTpocoB, 

• peryrriipOBKe gocTyiTa, 

e ITO;r:J;i];Cp2KKe KOHTaKTOB C ITOJih30BaTeJIHMII 1 

e OCJIIICCTBJICHIIII HCCTaHp;apTHhiX 3aiTpOCOB ITO ITpHMhiM /);OI'OBOpaM C ITOJih30BaTe

JIHMII1 

• Mop;epHIIna:o;IIII arrrrapaTHo-ITporpaMMhiX cpegc rB. 

CoiTpoBo2Kp;eHue E,IJ; C"9:IITaeTCH Ha"9:aBllliiMCH c M( MeHTa oTKphiTIIH gocTyrra K p;aHHhiM 

CTopoHHIIM KJIIIeHTaM II ITpogorr2KaeTCH Bech cpoK cyu(eCTBoBaiJIIH YcTaHOBKII. nogroTOBKa 

K COITpOB02K;r:J;CHIIIO Ha"9:IIH3.CTCH CO BpeMeHII Ha"9:arra HO;r:J;I'OTOBKII npoeKTa II 3aKJII0"9:aeTCH 

B o6y"9:eHIIII ITepCOHarra, KOTOphiii 6yp;eT BCCTII COITpOB02K;r:J;CHIIe. C ~TOR IJ;CJihiO K COITpOB0-

2KiJ;CHIIIO ITJiaHIIpyeTCH rrpiiBJieKa.Th JIIO/);CR1 pa6oTaBU:IIX B pa60"9:IIX rpyrrrrax npoeKTa. 

Heo6xop;IIMOe o6opyp;oBaHIIe II no - YcTaHOBKa. 

4.8. ct>opMHpoaaHHe 3arrpocoa Ily 

<PopMupoBaHIIe narrpocoB II ypoBHH 6ygeT Ha"9:aT::> rrpu HaKorrrreHIIII gocTaT0"9:Horo Ha-

6opa 3arrpocoB I ypoBHH no Ka2Kp;oll: E,Il;; II HBJIHeTcH ocHoBoil p;rrH p;arrhHeRlllero rrepeBop;a 

p;aHHhiX B MX. 
Heo6xop;IIMOe o6opyp;oBaHue II no - ITO rr.4.4. 
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5. IlJiaH - rpaq>HK 

5.1 C6opKa YcTaHOBKH 

1. IIocTaHoBKa cepBepa 

B MI:IHHMaJihHOll KOH<f>:rrrypaiJ;IUI 

2. IIocTaHOBKa IIK-KmieHTOB I-o:H: o-qepe;a;:rr 

3. C6opKa I-oil o-qepe;a;:rr rroKaJihHOll ceT:rr 

4. IIocTaHoBKa IIK-Krr:rreHTOB II-o:H: o-qepe;a;:rr 

5. Hapa~:rrBaHHe cepBepa 

;a;o 2-xrrpou;eccopHoro Bap:rraHTa 

6. C6opKa II-o:H: o"<Iepep;H rroKaJihHOll ceT:rr 

7. IIocTaHOBKa IIK-KJIIIeHTOB III -oil: O"'Iepe;a;:rr 

8. Mo;a;epHimau;:rrH rroKa.JihHoii ceT:rr 

9. Mo;a;epH:rrnau;:rrH cepBepa 

5.2 Ilo,nrOTOBKa ,naHHhiX 

1. IIepeHoc p;aHHhiX Ha CD - ;a;:rrcK:rr 

2. Orrpe;a;erreH:rre KOJIH'ICCTBa BH;r:J;OB p;aHHhiX 

3. CocTa.BJieHue Ta6rruu; orpa.H:rr"!eHuii 

4. CocTa.BrreHne orruca.H:rrii p;aHHhiX 

5. Orrpe;a;erreHne cocTaBa 6anoBhiX 

Ha6opoB narrpocoB 

6. Orrpe;a;erreH:rre corrracoBaHHoro 

<f>opMaTa p;aHHhiX 

5.3 3anoJIHeHu:e :SAHKA 

1. IIocTaHOBKa Hao6xop;uMoro ITO 

2. IIpep;BapnTeJihHOe narrorrHeH:rre B,II; 
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I - II KB. 1997 r. 

I - II KB. 1997 r. 

I - II KB. 1997 r. 

I - II KB. 1998 r. 

I- II KB. 1998 r. 

II - III KB. 1998 r. 

I- II KB. 1999 r. 

I - III KB. 1999 r. 

I --III KB. 1999 r. 

I - II KB. 1997 r. 

I - II KB. 1997 r. 

I - II KB. 1997 r. 

I - II KB. 1997 r. 

I- II KB. 1997 r. 

I - II KB. 1997 r. 

I- II KB. 1997 r. 

II -- III KB. 1997 r. 



3. CocTaBJieHHe H oTrra~Ka 6anoBhiX 
Ha6opoB 3aiipOCOB 

4. 0KoWiaHHe nanorrHeHIDI B,II: 
HMCIOI.QHMHC5I ~aHHhiMH 

III- IV KB. 1997 r. 

I -II KB. 1998 r. 

5.4 4>opMHpoBaHHe WWW -- HHTep~eiica 

1. nocTaHOBKa Hao6xo~HMoro no 

2. CocTaBrreHHe II oTrra~Ka 
WWW - IIHTep<f>eilca 

I - II KB. 1997 r. 

II- IV KB. 1997 r. 

5.5 OpraHH3aUH11 .noKMeHTHpoBaHHa: 

1. nocTaHOBKa nK B MIIHHMaJibHOIT 
KOH<f>nrypaiJ;HH I -- II KB. 1997 r. 

2. nocTaHOBKa Ha.o6xo~IIMOro no I- II KB. 1997 r. 

3. 3aHeceHne Ta6rrnu; orpaHII"<JeHnrr 
H OIIHCaHIHI ~aHHhiX II - III KB. 1997 r. 

4. CocTaBrreHHe n oTrra~Ka 
WWW - HHTep<f>eiica II- IV KB. 1997 r. 

5. norrorrHeHne o6opy~oBaHIDI IKB. 1998r. H IKB. 1999 r. 

6. norrorrHCHHe Ta6rrnu; orpaHw:reHHii 
II OIIHCaHHII ~aHHbiX III KB. 1997 r. - IV KB. 1999 r. 

5.6 ConpoBo)l(,neHHe E AHKA 

1. 0TKpbiTHe BHCIIIHero ~OCTyiia I KB. 1998 r. 

2. PeryrrnpoBKa BHCIIIHero ~ocTyrra I KB. 1998 r. - IV KB. 1999 r. 

3. norrorrHeHne B,n: I KB. 1998 r. -- IV KB. 1999 r. 

4. KoppeKTHpOBKa cocTaBa BAHKA I KB. 1998 r. -IV KB. 1999 r. 

5. norrorrHeHHe Ha6opoB narrpocoB I KB. 1998 r. - IV KB. 1999 r. 

6. Ocyi.QeCTBJieHHe 
HCCTaH~apTHbiX 3anpoCOB I KB. 1998 r. -IV KB. 1999 r. 
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IIPMJIO)I(EB[ME 
Ta6JIHD;bl aKcnepHMeHTa.JJ:hHbiX AaHHhiX 

HeiiTpoH - npoTOHHhle 3KcnepHMeHThl c HCDOJib3oBaHHeM 

100-cM Bo.l{opo.l{Hoii ny3hlphKOBOH JmMephl JIB3 O.H5l.H 
0 OJiyqeHHOH nyqKaMH MOHOXpOMaTHqecKHX HeHTpOHOB 

Co6brTir:rr rrpH Ha'I. 
PeaKIJ;HJI IIMIIJHbCaX ( r:3B I c) 

3.85 4.42 5,2 
np -+ pp7r+ 7r- 7r- 509 1183 12631 
np-+ pp7r+7r-7r-7ro 103 445 6933 
np-+ np7r+7r+1r-1r- 144 713 10215 
no fit 206 694 9149 
IIToro: 962 3035 38928 

PeaKIJ;HJI Co6biTHH IIpH Ha'I. HMIIJlibCax ( r3B I c) 
1,25 1,32 1,43 1 '7:~ 2,21 3,84 5,2 

np-+ pp7r 3229 5460 4211 419fi 5093" 1819 8107 
np -+ pp7r-7ro 4 141 1161 1369 9369 
np-+ np1r+1r- 24 687 6595 6018 35585 
no fit 499 1119 778 129(1 2523 3472 29809 
MToro: 3728 6579 5017 63k 15372 12678 82870 

5J.l{epHO- npOTOHHbie 3KCDepHMeHThl C HCDOJib30BaHHeM 

100-cM BO.l{opo.l{HOH ny3hiphKoaoii I<aMephl JIB3 O.H.SI.H 

BnaHMo;u;eiicTBHe Ha'I.HMIIJlihC 'Incrro co6biTHH 

AT3Bic 
3He-+ p 4,5 40000 
4He-+ p 2,15 40000 
4He-+ p 3,4 40000 
160-+ p 3,1 20000 
D-+ P 1,67 200000 
Bcero co6biTHH 214000 
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Ta6mro;a 1 

Ta6rrnu;a 2 

Ta6rrnu;a 3 



5J.D;p0 - 11.D;epHble 3KCnepHMeHTbl C HCllOJib30BaHHeM 

2-M nponaHoBoii ny3hipbKOBoii KHMepbi JIB3 OH5IH 

B3aiiMogeiicTBIIe Ha~I.IIMrry. IhC '(IIIcrro 

r3B/c Ha Hj 'KJIOH co6hiTIIR 

1r- ----+ C3Hs 40,0 33800 
p----+ C3Hs 9,9 14209 
p----+ C3Hs 4,2 14043 
d----+ C3Hs 4,2 11372 
C----+ C3Hs 4,2 37952 
4 He ----+ C3Hs 4,2 19363 
4 He ----+ C3Hs 5,1 994 
p----+ Ta 9,9 2363 
p ----+ Ta 4,2 1517 
p ----+ Ta 5,4 774 
d ----+ Ta 4,2 1424 
C ----+ Ta 4,2 2469 
4 He----+Ta 4,2 1532 
:3 He ----+ Ta 4,2 775 
Bcero co6hiTIIR 142587 

3KcnepHMeHTbl C perHCTpao;H«~HH / - KBaHTOB 

B 2-M nponaHosoii ny3hiphKOBOH KaMepe JIB3 OH5IH 

PeaKD;IIH 

np ----+ np1r- (Ps) 
np----+ nn7r-(Ps) 
np----+ pn7r-(ns) 
np ----+ pp1r0

( ns) 
Bcero co6hiTIIil 

Ha-q. IIMIIJJihC 

AT3B/c 

1,25 
1,25 
1,25 
1,25 

l:.{IICJIO co6hiTIIR 

30000 
30000 
30000 
30000 
12000 

(Ps), (n.,) - HYKJIOH- em KTaTop 
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Ta6rriiu;a 4 

Ta6rriiu;a 5 



5I,npo - .R,nepHbie 3KCDepn:MeHTbl ~ HCllOJib30BaHHeM 

CTpHMepHOH KaMepbi cneKTpOMeTpa rHBC JIB3 OH5IH 

PeaKD;IIH Ha"<I.IIMrryrrh ' lfiicrro co6biTIIH J 

A.r~B/c 
12 C + Ctt --+ X 4,5 1203 
160 + Pb--+ X 4,5 732 
24Mg +24 Mg--+ X 4,5 4380 
"'He+Mg --+He+X 3 2000 
3He+C--+He+X 2 1000 
Bcero co6biTIIH 19315 

3Kcnepn:MeHTbl Ha ycTaHOBKe " JliO,nMHJia " 

B3aiiMop;e:ilcTBIIe Ha"<I.IIMI ryrrhc lfHCJIO 

II BH;r:J; DST A.r~I :jc co6biTIIH 
pp -- HHKJII03IIB 22,-s 78000 
pp- yo II /~KBaHTbi 22,4 '8000 
pp - ~KCKJII03IIBHbie 22,4 20000 
D D - IIHKJII03IIB 12 27000 
D D - HHKJII03IIB 12 10000 
DPb- Y0 II /~KBaHThi 12 2100 
Bcero co6biTIIH 145100 
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CTpyKTypa YCTAliOBKM 
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p11cyHOK 2. norl1'ieCKI1e fli1HeHKI1 <•6pa60TKI1 

p11cyHoK 2. coCTas YCT AHC·BKI!I 
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CocTaB Heo6xop;HMoro o6opyp;oaaHH.H H rrporpaMMHoro 
o 6ecrre"'eHH.f.[ 

06opy,ZJ;oBaHu:e CepBepHoro KOMnJieKca 

llapaMeTpbi cepBepa BAHKA ;n;aHHbiX ( AlphaServ(~r 2000 ) Ta6mm;a 1 

I ro;n; II ro;n; III ro;n; 
(up to) (up to) 

Mo;n;eJib 5/250 5/250 5/300 
11 pou;eccopbl, TaKT. 'faCTOTa 1x250 Mr~ 2x250 Mr~ 2x300 Mr~ 
OrrepaTHBHaJI rraMHTb 128 ME 1 rB 1 rB 
EMKOCTb ;r:I;HCKOB 2 rB 4 rB 4 rB 

,lJ;oiiOJIHHTeJibHOe 0 6opyp;oBaHHe Ta6Jiu:~a 2 

HaHMeHOBaHHe o6opyp;oBaHHH KOJI-BO KOJI-BO KOJI-BO KOJI-BO 

i I ro;n; II ro;n; III ro;n; Bcero 
Pentium-200/32MB RAM/1GB HDD SVGA 17" 2 - - 2 
color monitor 15" ;r:I;JIH cepBepa ! 1 - - 1 
KJiaBIIa Typa ;r:I;JIH cepBepa 1 - - 1 
20/40 GB Tape drive ;r:I;JIH cepBepa 1 - - 1 

06opy,ZJ;oBaHHe KJIHeHTCKoro KoMnJieKca Ta6JIH~a 3 

' 
HaHMeHoBaHu:e o6opy;n;oBaHHH KOJI-BO KOJI-BO KOJI-BO KOJI-BO 

I ro;n; II ro;n; III ro;n; Bcero 
Pentium-200/32MB RAM/2GB HDD SVGA 1 7" 2 4 - 6 
Pentium-133/32MB RAM/1GB HDD SVGA 15" 4 6 11 21 
MarHu:To<floH EC 2309 2 4 - 6 
3arru:cb1Barow;u::ll CD-ROM 2 4 - 6 

06opy,ZJ;oBaHHe llK - .UOK Ta6JIH~a 4 

HaHMeHoBanne o6opy;n;oBaHHH KOJI-BO KOJI-BO KOJI-BO KOJI-BO 
I ro;n; II ro;n; III ro;n; Bcero 

Pentium-200/32MB RAM/2GB HDD SVGA 17" 1 - - 1 
cKaHep A4 'f/6 1 - - 1 
CKaHep A4 ~BeT. - 1 - 1 
KcepoKc A4 1 - - 1 
KcepoKc A3 Macll1Ta6u:pyrow;u::ll - - 1 1 
3arru:cb1Barow;u::ll CD-ROM - 1 - 1 
Tape Back-Up 1 - - 1 
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CeTeaoe o6opy.uoaaH:ue Ta6rrii:o;a 5 

HaiiMeHOBaHHe o6opyp;oBaHIIH KOJI- BO KOJI-BO KOJI-BO KOJI-BO 

I r< '/]; II rop; III rop; Bcero 

Switch i-2980 A 12 *lOMb+ 1 *100Mb 1 - - 1 
Mo;a;yrrh 100Mb 1 1 - 1 
KOMMyTaTop HUB - 12 - 1 - 1 
ORANGERIGE - - 1 1 

NIC ATM - -- 1 1 

IlporpaMMHoe o6ecneqeH:ue Kn:ueHTCKOI"O KOl\IDJieKca Ta6rrii:o;a 6 

Orrepa:o;IIOHHaH CIICTeMa DOS-6.22 WINDOWS--XX 
IT pnrrmKeHIIH Fortran II 0 RA CLE-client 

Fortran-nporp< ,MMbi 

C++ II C++n 
C-rrporpaMl'. :hi C-rrporpaMMhi 
HBOOK,PA w 

NFS NFS 
WINDOWS---3 .11, 

Web-Brows• ~r Web-Browser 

IlporpaMMHoe o6ecneqeH:ue CepaepHoro KOMIIJieKca Ta6rrii:o;a 7 

HaiiMeHOBaHIIe KOJIII"'eCTBO 
FireWall Software for Windows NT 1 
PV-WAVE Floating Licence 1 
Oracle7 Workgroup Server 1 
Oracle7 Bronze Support 1 
Developer/ 2000 ,included unlimited free runtime 1 
Developer /2000 Bronze Support 1 
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ot-J OJ- ··· -OPe 
lm11m e:al lm11m ~:ml lmum s;al 

Kowjmrypau;rm Ha I 3Tane (1997r.) 

100Mb 

lOMb 
lOMb 

D ··· D 1mm11 EEBI 

PC 

Kowtm:rypau;rm Ha II 3Tane (1998r.) 

155Mb 

lmm11 e:al 

PC D ... D 
Hlllllll EWI lm11111 s:al 

Kow:fmrypau;rm Ha III 3Tane (1999r.) 
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