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1. 06rn;aJI xapaKTepHCTHKa pa6oThl 

OnhIT rrop;r0T0BKll 11 rrpoBep;emrn mreKTp0HHhIX aKcneplIMCHT0B Ha 

60JihWllX KOJIJiaIIp;epa.x II0Ka3hIBaeT, 'ITO 0)J;Hl!M _113 Ba)KHbIX ~T8.IlOB 

rrpou;ecca no;a;r.oT0BKll 11 IIJiaH11poBaHl!J.C aKcrrepllMCHTa 51BJIJ.CCTCJ.C M0-

;a;enupoBaHIIe rrpou;ecca oq><p-JiaIIH o6pa60TK11 p;aHHhIX c ~eJibIO o~eHKlI 

Tpe6yrow;uxcJ.C BhI'llICJII1TCJlhH~IX pecypcoB 11 BbI6opa Ha aToii 0CH0Be 

0IITHMaJihH0ro BapHaHTa KOMIIhIOTepHOII cpep;hI aKcnep11MeHTa. 

CoBpeMeHHhre cncTeMhI o6pa6oTKU aKcnep11MeHTaJibHbIX p;aHHbIX ~ 
qinmme BhrcoKux aHepr11II ( <P B8) J.CBITJ.CIOTCJ.C 6oJihlllllMII n cJimKHhIMII 

pacnpe;a;eneHHhIMll BhI'lllCJlllTCJlhHh!Mll K0MIIJICKCaMll, npep;na::ma'leHHhl~ 

MH )];JI.ll c6opa H HarmIIJICHI~J.C p;aHHhIX, o6pa60TKll pe3yJihTaTOB per~

CTpaIJ;HII co6hITIIII, IIHTepaKTHBHoro aHaJIH3a pe3JJihTaToB, nony<1a

eMhIX C0THJ.CMll crreu;naJil!CT0B 113 p;ecJ.CTK0B llHCTllTJT0B pa3JIII'1HhIX 

cTpaH. B rrn'lecTBe . rrpHMepa Ha PHc. 1 rrp1rnep;eHa cxeMa. THIIll'IHoro 

K0MIIhIOTepHoro K0MIIJICKCa _aKcrrepllMCHTa Ha aJICKTpoH-II0311Tp0HH0M 

Konnaii:p;epe IJ;EPHa.1 

CERN VAX 
KnacTep 

OH-nantt 

-□ -.----1..-JID_/ . -L---1 

ALEPH 
o¢<1l-na8H ••• 

■■■ 

Puc._ 1. CxeMa ?COMnb?omepuozo 1C0Mn11,e?Cca 3?CcnepuMenma ALEPH 

1 M. Delfino et al.-In: Proc. of Int. Conf. on Computing in HEP'91. Universal 
Academy Press,lnc., Japan, Tsukuba, 1991, p.115-117 
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B cocTaB KOMnrreKca Bxop;RT crre;a;y10m.ue· IIOACIICTeMbI, 06'hep;1rneH

Hhie Ha ocHoBe ceTII: a) VAX-1macTep p;nR c6opa p;aHHbIX, 6) rrcnrnrrhHaJI 

ceTb VAX-Kna~Tepa p;mI peKOHCTPYKIJ;Hll co6bITIIII (Falcon), B COCTaB 

I{OTopoi'r BXO)];RT p;~e cIIcTeMi:,I nrna MIIKpo VAX, <pai'moBhie cepBepbI 

II 14 pa6oqIIx cTaHIJ;IIH, B) ceTb pa6oqIIx cTaHIJ;IIII (VAX- 1mac-rep) ;a;1rn 

q>I13II~ecKoro aHarrII38. B IIHTepaKTiiimoM pe)KIIMe (ALEPH o<p<p-rrai'rn), 

. KOTOpruI BKrrIOqaeT 90 Y31IOB, 50 fI1ra6aIIT naM5ITII Hc1 )];IICIW II q>aIIlIOBbie 

cepBepbI, r) IBM 3090/600 II CRAY XMP /48, 06ecneqnBa10m.ne xpa

HeHne p;aHHbIX Ha MarnnHHbIX: H~CHTeJinx, 11cnorrh30Bam1e "cartridge" 

po6oTa II p;pyrne 3ap;aqn. 

· Ilo.irnrrem;e Ha K0MIIbIOTepHoM pbIHKe Hep;opornx pa6oqIIx cTann;m1 

TIIna RISC, co3p;~HIIe Ha HX ocHoBe MOlll.H,bIX BbP-mcmITerrbHbIX cIIcTeM, 
'. u u ' . 

CTOilMOCTb KOTOpbIX, no KpaIIHeII Mepe, Ha nopnp;oK Me:E_:Ibllle CTOIIM0-

CTII 6orrhllIIIX 8BM TaKOH )Ke ripoII3BOp;IITerrbHOCTII, 1mpeHHbIM o6pa-

30M H3MeHnrro xapai~Tep Bb1qncm1TeJibHOII cpep;bI 8KcnepnMeHTa. OcHo

BHbIM IICToqHHimM Bb1qncrr1ITerrhHOII M0lll.HOCTH cTaHOBRTC5I · pacnpe

p;erreHHhie cIIcTeMhI Ha 6a3e pa6oqnx c'raHn;ni'1, a 6orrhrnIIe 8BM Bee 

qam.e HaqnHaIOT nrpaTb porrb cepBepoB p;aHHbIX. KpoMe Toro, pbIHOK 

KOMIIbIOTepoB pa3BIIBaeTC5I BeCbMa HHTeHCIIBHO. Ilo8TOMY )];JI5I onpe;a;e

rreHH5I COCTaBa II CTpyKTYPbI BbrqncrrnTeJibHOf{ cpep;bl 8KCnepnMeHTa C 

yqeTOM IIMeIQlll.HXC5I KOMIIbIOTepHbIX cpep;CTB o6m.ero Ha3HaqeHII5I He

.o6xop;HM0 xopomee 3HaHHe He TOilb!(O MeTO}];OB o6pa6<'.>TKII II opraHII-

3aIJ;IIII pa60TbI 60JibllIHX Korrrra6opan;niI, HO II KOMIIbIOTepHoro pbIHKa, 

BKrr10qa51 nepcneKTHBbI ero pai:3BllTII5I. KpoMe Toro, I;IMeIOTCR tte,onpep;e

rreHHOCTII B on;eHKax BbJqIIClIHTe.ITbHbIX pecyp"coB <pm:311qec1rnx 8KCIIe_pn

MeHTOB B <I>B8, OCHOBbIBa10m.IIeC5I Ha ·cire;a;y10m.IIx ipaKTOiJrix: a) HeB03-

MmKHO p;eTarrbHO nrraHnpoBaTb BbiqncrrnTeJibHhie pecypcbI q>II311qecKHX 

8Kcriep:nMeHTOB, T.K. MHOroe MmKeT MeH5ITbC5I B npon;ecce IIX no;a;roTO

BKlI II npoBep;eHnn; 6) cKopocTh Ha6opa co61,1-rniI MmKeT 3Haq:nTerrbHO 

1m'MeH5ITbC5I no'cpmme~~IO C nrraHIIpyeMo:i:'i;-~) MeCTa, r;a;e p;omKHbI Bbl-

' Il01IH5ITbC5I pa31IWIHble BbiqllCJIHTerrhHhie 3agaq:n, MoryT MeH5IThC5I; r) 

HeKoTopbre II3 or-ieHoi( MoryT oK_a3aTbCR HacTorrhKO 6orrhrnnMn, qTo-nc

crrep;oBaTerrn IIOCTapaIOTC5I IIX yMeHbllIIITbj p;) CllCTeMbI o6pa60TKII-

,8TO CHC_TeMhI C o6paTHOH CB513hIO, TaK KaK Hccrrep;oBaTemI HaqnHUIOT 

rryqrne noHHMaTh HeKOTOpbre i.rpo6rreMhI pa6oThI c ;a;aHHhIMH n Ha 8TOII 

ocHOBe KoppeKTHpoBaTb npon;ecc aHarrm:m . .TaK 1rnK 3ap;aqa nrram1po

B.aHnn CB513aHa CO MHOrHMH }];HHaMHqHO H3MeH5IIOlll.IIMHC5I <paKTOpaMlI, 
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TO ;a;rrn cc pernemrn Tpe6yeTcn nporpaM.MHaJI no;a;;a;ep:ama. 

IIocKOJibKY B OIIJIH, Kai, II B ;a;pyrnx q>II3IIqecKHX n;eHTp~x, nrram1-

pyeTcn coopy2KeH11e KpynHhIX 8KCIIepIIMeHTa.JibHbIX ycTaHOBOK, a TaIOKe 

Y'-Ia.CTIIe COTpyp;HIIKOB IIHCTIITJTa B 8KCnepnMeHTax Ha 6orrbllIIIX KOJI

rrai°1;a;epax, TO 'Heo6xop;IIMO IIMeTb nporpaMMHhie cpep;cTBa p;rrn Mop;e

mrpoBa.Hnn npou;eccoB o<p<p-rra.i'rn 06pa.60T1m ;a;a.HHbIX c 6orrhrnnx 8rreK

TpOHHbIX ycTa.HOBOK n ;a;rrn BbI6opa Heo6xop;IIMbIX KOMilbIOTepHbIX KOM

rrrreKCOB. Ilo8TOMY panpa6oTKa co~TBeTCTBy10m.e11 nporpaMMHOII cn

CTCMI:I nop;p;ep2KKII npnHnT1rn pernem111 ( CIIIIP) RBrrneTcJI B HacTonm.ee 

BpeMn aKTyarrbHOII 3ap;a'-re11. 

IJ;errbIO pa3pa6oTaHHOII CIIIIP CO MEX nBrrneTcn pernemre crre;a;y10-

m.nx 3ap;a'-I, CB513aHHbIX C nrraHIIpOBaHIIC:t-.I ( onpep;erreHHCM) KOMilbIOTep

HbIX pecypcoB )];JI5I npoBep;emrn pearrbHbIX 3KCIIepIIMCHTOB: 

1. 03Haim:r-.memre rrorr~3oBa.Terreii c MeT011,a:r-.m o<p<p-rrai'rn o6pa6oTKII 

8KCIIepnMeHTaJibHbIX p;aHHbIX II Bbl'-IlICrrIITerrbHbIMII CIICTeMaMII 

( 06yqa10m.ee n IIH<popMan;noHHoe 06ecneqem1e ); 

2. ou;emm Tpe6y10m.nxcn BbI'-IHCJIIITCJihHbIX pecypcoB II o6'beMoB IIH

<pop:r-.rn.n;mr; 

3. Mop;errIIpomrnne npon;eccoB o<p<p-rrai'rn o6pa.6oTKII ;a;aHHhIX c 6orrb

llIIIX 8JieKTpOHHbIX ycTaHOBOK; 

4. BbI6op OIITHMalibHOII KOH<pnrypan;mr KOMilbIOTepHoro KOMnrreKca 

;a;rrn o6ecneqeHH5I 3KcrrepnMeHTOB B pe)KIIMe p;narrora no;a; py1m

BOp;cTBOM CIICTeMbl IIJIII IIOJib30BaTeJibCKIIII BbI6op. 

C TOqKn 3peHII5I MCTO}];OB perneHII5I, 3ap;a'-ra 6hma IlOCTaBJieHa KaK 

rrpo6rreMa, xapaKTepu3y10m.anc51 HeTO'-IHO II HCITOJIHO onpe;a;erreHHbIMH 

p;aHHbIMII C IICil0]Ib30BUHIIeM 3BpIICTIPICCKIIX 3HaHHH p;rrn onpe;a;erreHII5I 
u -3Ha'-remm '-IaCTH rrepeMeHHbIX 11.1op;em1 II ee nocrre;a;y10m.ero pernemrn. 

GTpyKTypa mtrne11 3ap;a'-m ;a;orrycKaeT pan6IIem1e IIcxop;Hoi'r 3ap;aqII Ha 

rrop;3a.p;a'-III, Ka)K}];YIO H3 KOT0pbIX MmKHO perna.Tb OTHOCHTCilbHO He-

3aBIICllMO OT p;pyrnx, HO rrop;3a.p;a.'-III 11,10ryT B3aIIMo;a;ei'rcTBOBaTb7 B pe-

3JJibTaTe qero perneHIIe Op;H01I rrop;3ap;a.'-III 6y;a;eT 3aBIICeTb OT perneHIIII 

0CTa.rrbHbIX . .il:rrn ee peamman;Hu IIOTpe6oBaJIOCb IICCJIC}];OBaTb II C03p;aTb 

IIHTerpIIpoBaHHJIO 8KcnepTHYIO CIIIIP, 6annpy10m.y10cn Ha. ::rnamrnx 

u B3a.HMOCB.ll3II c perr.nn;noHHOI
0

I CYB.il:, n Mop,emrpoBa.Tb npep,MeTHYIO 
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o6rraCTh C HCilOJih30BaHileM arrropIITMII'ICCKIIX II Hea.rrropIITMII'ICCKHX 

3HaHUII. ,Il;rr.!I co3p;aHU.!I "KoMnhIOTepHOII Mo;a;emr" 2 _ aBTopoM paccMo-_ 

TpeHa npo6rreMa coe;a;1rnemrn MaTeMaTII'IecK011 Mo;a;emr c aKcnepTHOII 

CIIIIP nyTeM e;a;1rnoro npe;a;cTaBrremrn Mo;a;errH o6'beKTa II co3p;aHa Ha 

ee OCHOBe CIIIIP COMEX. KpoMe Toro, Heo6xo;a;nMO 6bIJIO pa:npa6o

TaTb HHq)OpMa~IIOHHOe o6ecne'-ICHUe . 

B cocTaB IIHq)OpMa~IIOHHoro o6ecne'!eHuJI CIIIIP CO MEX Bxo;a;.sIT: 

• MeTO)l;IIKa aHaJIIma HHq)OpMa~uu, IlOJIY'-IaCMOII C IlOMOill,hlO COBpe

MCHHhIX 3KcnepIIMCHTaJibHhIX ycTaHOBOK, IICilOJih3YCMhIX B 4)II-

3IIKe Bh!COKIIX 3Heprrn1:; 

• OilIICaHHe Mo;a;erreII o6pa6oTKH 3I(CilepIIMCHTaJihHhIX ;a;aHHhIX C 3JieK

TpOHHhIX ycTaHOBOKj 

• xapaKTCpHCTIIKH KOMIIhIOTepHbIX cpe;a;cTB II CIICTeM, rrpnMeHJie

MhIX ;a;m:1 o6pa6oTKH 3KcnepnMeHTaJihHhIX ;a;aHHhIX B qllI3IIKe Bhl

corrnx 3Hepnm; 

• OIIIICaHIIJI MCTO)l;OB aHamma 3KcrrepHMCHTaJihHhIX ;a;aHHhIX C pan

JIH'IHhIX 3JICKTpOHHhIX ycTaH0B0Kj 

• MeTO)l;IIKa II rrpuMephl o~eHKH Bhl'-IIICJIIITCJihHhIX pecypcoB, Tpe-

6yIOill,HXC.!I }l;JIJI rrpoBe;a;emrn 3KCrrepnMeHTaJihHhIX IIccrre;a;oBaHIIllj 

•. rrporH03hI pa3BIITII.!I pa3JIH'IHhIX KOMIIhIOTepHhIX cpe;a;cTB H CH

CTeM, BKJIIO'laJI cpe;a;cTBa CB.!I3Hj 

• CTOHMOCTh I-I, MCT0p;hI o~eHKH KOMIIhIOTepHhIX cpe;a;cTB C y'leTOM 

H3MCHCHH.!I ~eH B TC'ICHHe HCCK0JihKHX rrocrre;a;yrow.nx JieT. 

CIIIIP COMEX o6ecrre'IHBaeT aBTOMaTnna~nro pa6oThI rrorrhno

BaTeJIJI Ha Bcex 3Tanax rrpo~ecca rro;a;roTOBKII u rrpnHHTII.!I pewemrn, 

TaKHX KaK: 

1. rro;a;roTOBKa BXOp;HhIX ;a;aHHhIXj 

2
B. A. fen0Bam1, B. B. lOp'leHKo. KoMIIhIOTepnoe Mop;em1p0Ban11e.- MaTeMaT11- _ 

'lecKoe l\10)J;eJinpoBanne, M.: AKap;eMHJI HayK CCCP, 1989, T.1, N.1, c.3-12 
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2. HaKonrreHHe II xpaHeHHe umpopMa~uu, Tpe6y10w.e11C.1I B npo~ecce 

MO;a;errIIpOBaHirn II rrpIIH.!ITII.!I perneHH.!Ij 

3. Mo;a;em1poBaHIIe pa3HhIX BapuaHTOBj 

4. BhI6op OHTIIMaJihHOro BapnaHTa; 

5. npoBeprrn pewemrn. 

B rrpo~ecce rrpoeKTHpoBaHH.!I pacnpe;a;erreHHhIX Heo;a;Hopop;HhIX BhI

'IHCJIHTeJihHhIX KOMIIJICKCOB, rrpep;CTaBJI.!IIOill,HX co6orr COBOKYIIHOCTh B3a

HMOCBJI3aHHhIX pa3JIII'IHhIX TCXHH'ICCKHX II nporpaMMHhIX cpe;a;cTB, He

o6xo;a;IIM KOMilpOMIICC Me,K;a;y TaKIIMH cpaKTOpaMII, KaK YJIY'lllICHIIe Te

XHII'leCKHX II nporpaMMHhIX cpe;a;cTB, COKpaw.eHIIe IIX CTOIIMOCTII II 

op;HOBpeMeHHO IIOBhlllICHHe Tpe6oBaHIIH K KOMIIhIOTepHhIM cpe;a;cTBaM, 

Heo6xop;HMhIM B 3KCIIepHMCHTax OCo6eHHO B 4)II3HKe BhICOKIIX 3HeprHH. 

OcHOBHhIM npIIH~HilOM C
0

03p;aHH.!I KOMilhIOTepHoro KOMIIJieKca, KOTOpbIH 

IIcrrorrh:JyeTc.!I c CIIIIP CO MEX, .!IBJI.!IeTC.!I rrpIIH~Hrr Mo;a;yrrhHOH cTpyK

TyphI KOMIIhIOTepHoro KOMIIJieKca Ha 6a3e cepHHHO BhIIIYCKaeMhIX YHH

qlH~lilpOBaHHhIX TexHH'ICCKIIX II nporpaMMHhIX cpe;a;cTB Bhl'IIICJIIITeJih

HOll TCXHIIKII C rrp11MeHeHIIeM CTaH;a;apTHhIX anrrapaTHo-rrporpaMMHhIX 

HHTepcpeiicoB. 

Mo;a;eJih BKJIIO'!aeT B OCHOBHOM p;Be rro;a;Mo;a;err11: o;a;Ha H3 HIIX xa

paKTepII3yeT_ TIIIIH'IHYIO 3ap;a'Iy ;a;rrJI pellleHIIH, T.e. 4)II3H'leCKIIli 3KC

nepHMCHT, a BTOpM - CTpaTer1110 (npHH~HIIhl) npoeKTHpoBaHH.!I KOM

IIhIOTepHhIX KOMIIJieKCOB~ Ilorry'leHHhie pellleHH.!I, T.e. KOMIIhIOTepHbie 

KOMIIJieKChI, OTpa,KaIOT rrpIIH~IIIIhl rrpoeKTHpoBaHII.!I 11 :)aBIIC.!IT OT 6a3 

;a;aHHhI:ic rrpo~eccopoB II BHellIHHX ycTpoiicTB, Ha ocHoBe KOTOphIX CIIIIP 

Mo;a;errIIpyeT pellleHII.!I. 

2. Hayqmui: HOBHaHa 

Pa3pa6oTKa IIHTerpIIpoBaHHOH c11cTeMhI Ha ocHoBe 3HaHIIII ;a;rr.!I pe

weHH.!I 3ap;a-q OilTIIMaJihHOro BhI6opa KOMilhIOTepHoro KOMilJieKca II co-

3p;aHIIe KOMilhlOTepHOII Mo;a;errII o6JiaCTII irpIIMCHCHII.!I .!IBJI.!IIOTC.!I opnrII

HaJihHhIM II aqicpeKTIIBHhIM pellICHHCM npo6rreMhl IlJiaHIIpOBaHH.!I KOM

IlhIOTepHoro KOMIIJICKca, 06ecne"l1IBa10w.ero Hay"!Hhle 3KCIIepIIMCHThl B 

o6rracTII q>II3IIKH BhICOKIIX 3HeprIIH. KoMilhIOTepHM MOp;eJih o6JiaCTII 

5 



, rrpnMeHeH1ur npe;a;cTaBneHa B Bn;a;e Mo;a;enn rmaccuqi:mrnu;uu. 0Ha co

e;a;nmreT MaTeMaTwrecKyro Mo;a;enb c aKcrrepTHOII CIIIIP rryTeM e;a;n

Horo npe;a;cTaBneHHJI Mo;a;enn o6'beKTa. 8Ta HHTerpupoBaHHaJI CIIIIP 

HCil01Ib3yeT pa31IW!Hble cpe;a;cTBa rrpe;a;cTaBnemrn ;a;aHHbIX lI 3HaHIIII, 

pannn"!Hble cpe;a;cTBa HHTepqie1':ica H panmPIHbie MeTop;bI pernemrn rro;a;

na;a;a"l B MHoroypOBHeBOH cxeMe npHHHTHH pemeHHH. 

3. IlpaKTIP:IeCKaJI OHR'lHMOCTb 

CIIIIP COMEX o6ecne"lnBaeT cne;a;yroII.J;ne q>YHKI.J;HOHa1IbHhre Bon

MmKHOCTH: 

.1. BbI6op Mo;a;enn npou;ecca oqiqi-nalIH o6pa6oTKH, 

2. ou;eHKY BbI"llIC1IHTe1IbHbIX pecypcoB u o6'beMOB IIHq>opMatiHH, 

3. BbI6op cxeMbI KOMilbIOTepHoro KOMrmeKca 0KCnepHMeHTa, 

4. BbI6op OlITHMa1IbHOll KOHq>Hrypau;HH I<OMilbIOTepHoro KOMil1IeKca 

B pe)KHMe ;a;nanora no;a; pyKOBOl];CTBOM ClICTeMbl Il1IH lI01Ib30Ba

TeJibCKHH BbI5op, 

5. nHq>opMau;:noHHoe n 06y-qa10II.J;ee o6ecrre"!emre. 

C lIOMOII.J;bIO CIIIIP CO MEX CMOp;e1IHpOBaH npou;ecc oqiqi-nanH o6-

pa60TKH ;a;aHHbIX B pacrrpe;a;e_neHHbIX CHCTeMax C y"leTOM HMeIOII.J;HXCJI 

pecypcoB H BbI6paHbI pa31IH"IHbie BapnaHTbl KOMilbIOTepHbIX KOMil1IeK

COB ;a;irn 0KcnepnMeHTOB ALEPH, 13, DELPHI, rMIIEPOH, 8KC"9:APM 

H MAPC~M"9:C. C rroMOII.J;hIO CIIIIP COMEX TaroKe 6hm panpa6oTaH 

npoeKT pa3BHTHJI BhI"IHC1IHTe1IhHOro u;eHTpa .fl;a;epHoro Mccne;a;oBaTeJih-

' crmro ll;eHTpa B ThBaHe. 0Ha TaK)Ke ncnonhnyeTCJI ;a;nn perneHHJI na;a;a-q, 

CBJI3aHHhIX C OlITHMaJibHhIM BhI6opoM KOMilhIOTepHoro KOMII1IeKca Mc

no'JIHHTeJibHOro ceKpeTapna-ra no n;a;epHhIM BorrpocaM Ha Ky6e. IIpnMe

HeHiie CIIUP COMEX rronBonneT nony"laTh onTHMMhHhie H o6ocHo

BaHHhie penyJihTaThI.· CHcTeMa II03BOJIJieT lIOJib30BaTeJIIO IIOC1Ie 3Ha

KOMCTBa 11 He6oJibllIOH TpeHHpOBICH .Ha HMeIOII.J;HXCJI npnMepax pelliaTb 

na;a;a-qy Mo;a;ennpoBaHHJI BapnaHTa KOMIIJieKca na 1-2 -qaca pa6oThI Ha 

II8BM. "9:eM ny-qrue rionhnoBaTeJih OCBOHT o6nacTh npHMeHeHHJI, TeM 

6onee 0q>q>eKTHBHO 6y;a;eT ee Mo;a;ennpoBaHne H ncnonhnoBaHne CIIIIP 
COMEX ..... 

6 

) 

)' 

,, 
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4. CTpyKTypa paooTbI 

Pa6oTa COCTOIIT II3 BBe;a;eHII.H, Tpex rnaB, naK1IIO"leHHJI, crrncKa u;n

TnpyeMOI~I JIIIT(:!paTyphI. Pa6oTa co;a;ep)KIIT 161 cTpamrcy MallIIIHOIIH

CHOrO TeKCTa n BK1IIO'-IaeT 64 pucymrn u 3 Ta6mII.J;hI'. CrrncoK JIHTepa

TYPhI BK1IIO"laeT 71 Ham.i:eHoBaHne. 

5. Co;a;ep)KaHHe paooTbl 

Bo BBep;eHHH o6ocHOBhIBaeTCJI aKTyanhHOCTh nccne;a;oBaHHii, qiop

Mym1py10TCJI OCHOBHhie IIOJIO)KeHirn, BhIHOCIIMhie Ha naII.J;IITY, HX HaY"l: 

HaJI HOBII3Ha II rrpaKTII'IeCKa.H 3Ha"IUMOCTh. 
B nepBOII rnaBe 06cy)K;a;a10TcJI BorrpochI KOMlibIOTepHoro Mo;a;emrpo

Bamrn c noMOII.J;hIO CIIIIP. B -qacTHOCTH, o6ocHOBhIBaeTcJI nonmKeHne 

o Heo6xop;IIMOCTII panpa6_oTKIIBKcrrepTHbIX CIIIIP II ;a;a10Tcn ux o6m,ne 

xapaKTepHCTHKH. 06cy)1<;a;aeTCJI rrpo6neMa rrpe;a;cTaBnemrn nHaHIIII, BO

rrpoc o rroHcKe peUiemrn 3a;a;a'-m, BbI6ope cpe;a;cTBa ;a;nn rrocTpoeHHJI 

c11<crrepTHhIX CIIIIP H ee apxnTeKType. 
,II;nn CIIIIP COMEX Heo6xop;HM rrepcoHa1IhHhIII KOMilhIOTep IBM 

PC/ AT nmr coBMecTIIMhIII c HHM, c or:iepaTIIBHOII rraMJITbIO He MeHee 

640 K6,,c )KecTKIIM ;a;ncKOM lI c onepau;noHHOII cncTeMon DOS 3.0 nmI ,, 

Bhillie. 
CIIIIP CO MEX B ocHOBHOM 6hma HarrucaHa Ha ocHoBe JI3bIKa pe1rn-

u;noHiio1':i CYB,Il; FOXBASE +, a TaIOKe IICIIOJib3YIOTCJI B03MmKHOCTU, 

KOTOphie o6ecne"lnBaIOT LOTUS 123, pe;a;aKTopi,1 TeKCTOB (Harrpm,rep 

CHIWRITER, MS-MicroStart), Pascal II rrycTa.a (shell) aKcrrepTHaJI cn

cTeMa, y KOToporr OCHOBHhIM cpe;a;cTBOM npe;a;cTaBJieHim 3HaHIIII JIB]!JI

IOTCJ! rrpo;a;yKI.J;HOHHhie rrpamma c Koaqiqinu;neHTOM BeponTHOCTII / yBe

peHHOCTII, c rrpnMoi'r n o6paTHOII u;erro"IKOII paccy)Kp;em1i'1, n KOToprur 

HMeeT B03MO)KHOCTII o6pam,emrn K BHellIHIIM rro;a;rrporpaMMalv!. 

Bo BTOpoi'I rnaBe no;a;po6HO OIIHCbIBaeTCJI KOMIIhIOTepHaJI Mo;a;enh 

o6nacTH npnMeHeHim, npe;a;cTaBJieHHM B BHl];C ~m;a;enn K1IaCCIIqlHKaI.J;I:Ul. 

,II;anee om1cbrna10TCJI ocHOBHhie xapa.KTepncTHKH CIIIIP CO MEX n cTpa

Terun perneHHJI na;a;a'-m, a TaroKe o6'hJICHJieTCJI apxnTeKTypa cncTeMhI. 

06m,a.a MeTo;a;mrn pa6oThI CIIIIP COMEX rroKanaHa H_a Pnc. 2. 
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• IlJiaH,lI opram,man;IIJI o6pa60TKH ;a;aHHhIX ;a;nn 3KCIIepm.IeHTa 

• Tpe6oBamrn na;a;a-q K MO~HOCTII rrpon;eccopa, orrepaTIIBHoi'r rra-

MJITII, narrOMIIHaIO~IIM ycTpOIICTBaM, MammymID;HII C 

BBo;a;y /Bhrno;a;y :nmpopMan;mr, mrnnHM cBnnei'r n ceTJIM 

p;aHHhIMII, 
,~ 

l 
• Ka"'!eCTBeHHaJI Mo;a;enh • aBplICTII'feCKHe nHaHirn • OIIhIThI 

• cTpaTermr ;a;nn BhI6opa rrpon;eccopa, narrmurnaro~nx yc

TpoiicTB, ;a;pyrnx ycTpOHCTB BBop;a/BhIBo;a;a, mrnnii CB.II:JII II 

ceTeii, opramman;nn II rrnaHapoBaHIIJI o6pa6oTKII ;a;aHHhIX 

l 
• Ilpe;a;BapIITenhHaJI MHoroypoBHeBaJI KOH<pII

rypan;nn, HarrpnMep: 

-KOMIIhIOTepbI 3KCIIepnMeHTanhHOI1 ycTaHOBKlI 

-KOMIIhIOTepbI. B BhI"'IIICllIITenbH0.M n;eHTpe 

-rrepcoHMhHbie pa60"'!IIe CTaHn;IIII 

-nIIHIIII CBJI:JII II CE!TII 

+ pacurnpeHne Ha ypoBHe no rop;aM 

J 

t 
• Banhr ;a;aHHhrx: 

-BpeMeHHhIX p.!Ip;OB 

t-t 
1
-Ka"'!eCTBeHHoro 

orrncaHIIH 

-rrpcin;eccopoB n 

ycTpoiicTB 

-.BCilOMOra TeJibHble 

-KOMIIhIOTepHhIX OKOH"'!aTenhHaJI MHOroypoBHeBaH KOH~Ery

pan;IIJI KOMIIhIOTepHoro KOMIIneKca: 
-++- KOMIIneKCOB 

• rrop; PYKOBO}l;CTBOM CIICTeMhl 

• IIOllh30BaTenbCKIII1 BhI6op 

-OIIIICaHIIJI 3KCIIe

pnMeHTOB 

• Bana nHaHmI 

Puc. 2. 06w,aK M.emodu-x:a pa6omb1 CIIIIP COMEX 

CililP COMEX cocToIIT II:J cJie;a;yro~IIx ocH01'.3HhIX KOMIIOHeHTOB: 

1. cpep;CTB }];JI.ff con;a;aHIIH, ;a;ocTyrra, o6HOBJieHIIJI II o6pa60TKII 6an 

p;aHHhlX (B,I(); 

2. cpe;a;cTB }];JI.ff pa6oThI c 6anoii nHaHIIii (B3): pe;a;aKTopa II OTJia;a;

"'IIIKa; 
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3. MexammMa rrony'feHirn peIIIemrn na;a;a'fn (MP) nnn Bhrno;a;a, Ko

TOphIII co;a;ep2KIIT rrnTeprrpeTaTop rrpaBIIn, ;a;ncrreT"'Iep, cpe;a;cTBa 

o6pa~eHIIJI K accon;rurpoBaHHhIM rro;a;rrporpaMMaM, rrpe;a;HanHa

"'!eHHhIM ;a;nn BhIIIOnHeHILJI rro;a;na;a;a-q rrpIIHJITIIJI "'!aCTII"'!HhlX IIllII 

rno6anhtthrx peIIIeHni'r, cBnnaHHhIX c rrpno6peTeHneM ;a;aHHhIX II 

c .BhI6opoM rrpon;eccopoB, imeIIIHIIX ycTpOHCTB, xapaKTepIICTIIK 

mrnIIii CBJI:JII II ceTeii II T.;a;. ; 

4. cpe;a;cTB o6pa60TKII TeKCTOB :ri rIICT0rpaMM. Bo BpeMJI IIOCTaH0-

Bim CililP rr~nhnoBaTenh MmKeT Bhr6npaTh rrporpaMMY o6pa-

6oTKII TeKCT0B. KpoMe Toro, II0Jih:JOBaTeJih IIMeeT BO:JMO)KHOCTh 

IICIIOllh:J0BaTh rpa<pn"'IeCKYIO CIICTeMy; 

5. cpe;a;cTB ;a;nn IIHTepcpeiica c IIOJih:J0BaTeneM, IICIIOJih:Jyro~IIX B OCHO

BHOM IIHTepaKTIIBH~re MeHIO II aJieKTpOHHbie Ta6JIIID;hl }];JI.ff BBo;a;a / 

BhIB0;a;a ;a;aHHhIX, MO}l;YJih o6'bJICHeHIIH II ;a;pyrIIe BCII0MoraTenbHhie 

cpe;a;cTBa; 

6. 6an ;a;aHHhIX, B TOM-"'IIICJie B,I( o6op'y;a;oBaHIIJI (rrpon;eccophl, BHe

IIIHIIe narroMIIHaro~IIe ycTpoiicTBa, ycTpoiicTBa BBop;a / Bhrno;a;a), 

B,I( OIIIICaHIIJI 3KCIIepIIMeHT0B, B,I( TeKCTOB CTaTeii, CBH:JaHHhIX 

C aKcrrepIIMeHTOM, B,I( KOH<pIIrypan;IIii K0MIIhIOTepHhIX KOMIIJieK

COB panHbIX 3KCIIepIIMeHTOB, B,I( BpeMeHHhIX pnp;oB (IICXO}l;HhIX 

p;aHHhIX) II BpeMeHHhIX II BCIIOM0raTeJihHhIX 6an p;aHHhIX, Heo6-

XO}l;IIMhIX B rrpon;ecce. peIIIeHIIJI na;a;a"'!IIj 

7. 6anhI 3HaHIIH, IIpep;Ha:JHa"'!eHHOI1 }l;llH peIIIeHIIH IIp06JieM OIITII

MMhHOrO IIJIII 6JIIImmro K OIITIIMaJihHOMY Bhr6opa K0MIIhIOTep

H0ro KOMIIJieKca. 

CJie;a;yeT TaK)Ke OTMeTIITh, "'ITO Me)K}l;y 3TIIMII -qaCTHMII HeT a6co

nIOTHOll rpaHIIU:hI. IlpIIHD;IIIIhl pa60ThI MP TecHo CBJinaHhI co crroco-

6aMn rrpe;a;cTaBJiemrn nHaHnii B B3. B Jiro6oM cJiy"'Iae MP co;a;ep2KHT an

ropIITM rroJiy"'IeHIIJI peIIIeHIIJI, T.e. crren;IIanhHOe anropIITMII"'!eCKoe nHa

HIIe. Tafr rmK B MP co;a;ep2KIITCJI, no KpaiiHeii Mepe, "'IaCTh ceMaHTIIKII 

B3, orrpep;eJieHHaJI B rrpon;ep;ypHoii cpopMe, aTo rro;a;TBep2Kp;aeT o;H0CII

TeJihHOCTh rpaHIID;hI Me)I(;a;y MP II B3. ,I(JIH orrncaHIIH Mo;a;eJIII rrpIIKJI,a

p;Hoii o6JiaCTII IICII0JihnyroTCH ypaBHeHIIJI, H_epaBeHCTBa II p;pyrIIe MaTe

MaTII"'!eCKIIe KOHCTPYKU:IIII C COOTBeTCTBYIO~IIMII MeT0}l;aMII IIOJiy"'IeHIIJI 
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OIITllMaJibHOI'O llJlll 6mmKOI'O K OIITllMaJibHOMY perneHll11, a TaIOKe rrpn

MeH1!IOTC11 cpep;CTBa rrpep;CTaBJICHll11 3HaHIIll B BII;r:t;e rrpaBllJI II 06'b1!CHe

HIIll rrorry-qaeMhIX c 11x rroMOII.J;bIO perneHHIL Ilpamma BKJIIO'laIOT Ta.rrne 

i:irreMeHThI, KaK o6rracTb orrpe;a;erreHn11, o6rracTb ;a;errcTBirn, ycrroBir,n rrpn

MeHemrn, ycrromrn BbI6opa, ;a;eiicTBIIe II ;a;p. 

B rrpou;ecce perneHII11 na;a;a"'III II011BJI11IOTC11 -qaCTH'iHbie penyrrbTaTbI 

(perneHIIJ[), co;a;ep2Kaw;IIec11 BO BCIIOMoraTeJibHOII fia3e ;a;aHHbIX CIIIIP 

COMEX. Op;HIIM II3 HIIX 11Bn11eTCJC rrpe;a;BapIITCJihHaJI KoH<J)IIrypau;mr 

KOMIIbIOTepHOI'O KOMIIJieKca. C IICIIOJib30BaHIIeM 0TIIX 'laCTII'iHbIX pe-

3YJibTaTOB rmK BXOp;HbIX ;a;aHHbIX, no;a; ynpaBJieHIIeM Mo;a;yn11 KOHTpOJIJI 

(;a;IIcneT"'Iepa) BbIITOJIH11IOTC11 npIIIrnap;Hbie nporpaMMbI ;a;rr11 /J;OITOJIHH

TCJlbHOI'O HaKOITJICHIIJ[ Heo6xop;IIMbIX ;a;aHHbIX H ;a;rr11 npIIHJITirn '"IaCTII'i

HbIX IIJIII rno6aJihHbIX perneHIIll, CB113aHHbIX C BbI6opoM OKOH'iaTeJibHOI1 

( OITTIIMaJibHOll) KOH!pIIrypaD;IIII KOMilbIOTepHOI'O KOMITJICKCa. 

· CIIIIP CO MEX IIMeeT B03M02KHOCTh xpaHemrn Tpe6oBaHHll K KOM

ITbIOTepHOMY KOMIIJieKcy II pa3JIH'iHbIX BapIIaHTOB pellieHII11; gocTyrra 

K 6a3aM gaHHbIX npou;eccopoB II BHellIHHX ycTpOllCTB, ycTaHOBJieHHJI 

napaHee HMIIJIHil;IITHbIX ( 0KcnepTHbIX) 3Ha'ieHHll rrapaMeTpOB II HX MO

p;II!pIIKaD;IIII. 

TpeTh11 rnaBa nocBJiw;eHa BorrpocaM npIIMeHeHnJI CIIIIP COMEX 

;a;rr11 Mo;a;errIIpQBaHII11 npou;ecca "ocpcp-narrH o6pa6oTim" B <PB8, orrpe;a;e

neHIIJI OITTIIMaJibHOll KOH!pIIrypau;IIII BbI'lllCJIHTeJibHOI'O KOMIIJieKca, BbI

JIBJieHIIJI Y3KIIX MCCT II rrpIIH11TIIJI Mep no IIX ycTpaHeHIIIO. 0rrHCbI

BaIOTC11 cxeMa perneHIIJI 3a}];a'IH, 06w;11e npHHD;IIITbI rrpoeKTIIpoBaHIIJI 

KOMITbIOTepHOI'O KOMITJieKca /J;JI11 o6pa60TKII 0KCITepIIMeHTaJibHbIX ;a;aH

HbIX, MO;r:t;eJib o6nacTII rrpIIMeHeHIIJI n npIIMeHeHHe ClICTeMbI nog;a;ep

)KKII npIIH11TII11 pernemrrr (CIIIIP) COMEX ;a;n11 Bbr6opa onTIIMaJihHOII 

KOH!pIIrypau;IIII KOMIIbIOTepHoro KOMITJieKca Ha rrpIIMepe COBMeCTHOI'O 

IJ;EPH-OIIJIII 0KcrrepIIMeHTa DELPHI. BnoK-cXeMa rrpou;ecca ou;emrn 

BbI'iIICJIHTeJibHbIX pecypcoB ;a;n11 0JieKTpOHHOI'O 0KcnepHMeHTa, pa3pa-

6oTaHHaJI C y-qeTOM B03M02KHOCTH ee nporpaMMHOll peanII3aD;IIII, rrpII-

. Bep;eHa Ha PIIc. 3. 
IlpaKTIIKa ITOKa3hIBaeT, 'ITO Heo6xop;IIM~ ·Mo;a;enIIpoBaTb cTpaTerIIIO 

p~rneHII11 nap;a'III, _T .e. OIITIIMII3HpOBaTb pa6o'IHe MeTOp;bl ( opramma

ciIIIO o6pa6oTKII) II cooTBeTCTBy10w;IIrr Bhr6op oIITIIMaJihHOll KOH!pIIry

pau;IIII KOMIIbIOTepHOI'O KOMITJieKca C y'ieTOM IIMeIOlll;HXCJI pecypcoB II 

;a;pyrnx oco6eHHocTen. JJ:aHHhre IICITOJih3YIOTCJI BMecTe c rroJih3oBaTeJib-
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crmfr o6paTHOI~I CBJI3hIO ;r:t;JIJI o6ecne-qemrn Mogem1poBaHIIJI II BHeceHIIJI 

II31teHemn°r B pewemre. IIcnonhnyeTc11 MHoroypoBHeBM cxeMa npHHJI
TIIJI pewemn'i:. 

Qnpe;a;enemre IICXO;r:t;HbIX gaHHbIX: 

• 3HaKOMCTBO C MCTO;r:t;IIIWll OD;CHKII 

• Ou;emm BbI'iIICJIIITeJibHbIX MO~HOCTelr II o6'beMoB 1rncpopMau;IIII: 

1. Ha OCHOBe ;a;aHHbIX II3 aHaJIOI'l!'"IHbIX 0KcnepnMeHTOB 

2. HCXOAH Il3 '"IIICJia co6bITIII\ cpe;a;mrx BpeMeH C'ieTa C06br

TIIII, cpe;a;mrx pa3MepoB Bcex TIIITOB co6brTm':i: II T.;a;. 

l 
1vio;a;emrpoBamre pa3JIII'"IHbIX Bapm.tHTOB: . 

• pacnpe;a;enemre 3a;r:t;a'"I ITO YPOBHJIM. KOMITbIOTepHoro I<OMITJieKca, 

HanpIIMep Bbr6op 8BM ;a;nJI peK~HCTpyKu;mr co6brTnrr,- 11o;a;emr
poBaH1rn, q>II3II'ieCKOI'O aHamma II T.;a;. 

• MeTo;a;mm pa6oTbI Ha ocHoBe 6oJibllIIIX 8BM 1mn network work

station C y'ieTOM IIMCIOlll;IIXCJI KOMIIbIOTepHbIX pecypcoB 

• oprammau;1rn xpaHemrn II ;a;ocTyrra K ;a;aHHhIM ( Raw data, Master 
DST II T.p;.) 

• Tpe6oBaHIIJI K CCTJIM nepe;a;a'"III ;a;aHHbIX 

l 
Bb16op OITTIIMaJibHOI'O BaprmHTa KOM

IlbIOTepHOI1 CHCTCMbI 0KcrrepIIMCHTa 

IlpoBeprm pewemrn 
i~-----------' 

Puc. 3. B11,01e-cxe.Ma npo-1fecca 0·1wnn:u Obl"l.'uc11,·ume11,bno1x pecypcoo 

B npou;ecce rrpoeKTIIpoBamrn KOMIIhIOTepHoro KOMITJieKca CIIIIP 

CO MEX pa6oTaeT B p;Ba 0Ta.rra: Bhr6op npe;a;BapIITeJibHoro o6w;ero co-
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CTaBa. C IICIIOJib30BaHIIeM 8KCIIepTHbIX ou;eHOK II orrpe;a;erreHIIe OKOH'la
TeJibHOro COCTaBa KOMIIbIOTepHoro KOMIIJieKca. CpaBHeHIIe BapIIaHTOB 
BbIIIOJIHJieTCJI C IlOMOID;bIO MaTeMaTII'leCKOH MOp;emr npnHJITlrn perue
HIIJI no KpnTepnIO 8q>q>eKTIIBHOCTH, B HallleM crryqae 8TO COOTH0llleHIIe 
xapaKTepncTnKa/cTOHMOCTH. CililP COMEX TauKe Y'IIIThrnaeT Ko
:3q>q>nu;neHT rrnMeHeHnn ro;a;oBoi'r CTOHMOCTII r<a)K;a;oro Tima ycTpoi'rcTBa 
n npou;eHT ornn6oK BO BXO)];HbIX ;a;aHHbIX, KOTOpbIII BmrneT Ha ypoBeHb 
onpe;a;erreHHOCTII B penyrrhTaTax. 

B KOHu;e rrraBbl aHarrnmrpyroTcn penyrrbTaTbI npnMeHemrn CililP 
COMEX. 

B 3aKJIIO'!eHIIII KpaTK0 cqiopMyrrnpoBaHbl OCHOBHbie penyrrhTaTbl 
pa6oThI. Panpa6oTKa IIHTerpnpoBaHHOII cncTeMbI Ha ocHoBe 3Hamn1 
;a;rrn perneHIIJI naµ;aq OTITIIMaJibHOrO BbI6opa KOMilbIOTepHoro K0MTIJieKca 
II con;a;aHne KOMTihIOTepiroiI Moµ;errII nBrrnroTcn 8q>q>eKTHBHhIM perueHIIeM 
npo6rreMbl nrraHnpoBaHIIll KOMilbIOTepHoro K0MTIJieKca, o6ecne'IHBRIO
ru;ero Hay'!Hbie 8KcnepnMeHTbl B o6rraCTH q>H3HKU BbICOKIIX 8Heprm'i. B 

lIT0re: 

1. panpa6oTaHbI npIIHD;IITibI conµ;aHHJI CililP ;a;rrn pernemrn Tarmro 
TIIna 3aµ;aq c rrpIIMeHeHIIeM cpeµ;cTB rrpe;a;cTaBrremrn 3HaHIIIIj 

2. conµ;aHa KOMilbIOTepHM MOµ;errh o6rracTII npHMeHeHirn, Il03B0JIJI
IOID;M OilIICbIBaTb He TOJibKO KOJIII'leCTBeHHhie, HO II Ka'!eCTBeH
Hhle napaMeTpbI na;a;a'!II. OHa npeµ;cTaBrreHa B BIIp;e MOp;errII KJI<!,C
CIIq>IIKau;IIII II coep;HHJieT MaTeMaTII'leCKYIO MO;a;errb C 8KCIIepTHOH 
CililP nyTeM ep;IIHoro npe;a;cTaBrreHHJI Moµ;errII o6'beKTa; 

3. panpa6oTaHa II conµ;aHa IIHTerpIIpoBaHHM panBIIBaroru;ancn CililP, 
COCTOJIID;M II3 crreµ;yIOID;IIX OCHOBHbIX K0MilOHeHTOB: a) cpe;a;CTB 
;a;rrn conp;aHIIJI, ;a;ocTyna, o6HOBJieHIIJI II o6pa60TKII 6a3 µ;aHHblXj 
6) cpep;cTB ;a;rrn pa6oTbI c 6anon: 3HaHIIHj :a.) cpe;a;cTB ;a;rrn o6pa-
6oTKII TeKCTOB II rpaq>IIKIIj r) 6an p;aHHbIXj ;a;) 6a3bl 3HaHlillj e) 
MexaHIInMa norry'leHIIn perneHIIJI 3ap;aq; )K) cpe;a;cTB )J;JIJI IIHTep

q>en:ca c norrh30BaTerreM; 

4. co3p;aHo Heo6xop;IIMoe IIHq>OpMaD;IIOHHoe o6ecne'leHIIe; 

5. CililP COMEX npIIMeHeHa ;a;rrn perueHIIJI pn;a;a nap;a'I, cBnnaH
. HbIX C nrraHIIpOBaHIIeM (ou;emmn:) KOMilbIOTepHbIX pecypcoB, MO

;a;errIIpoBaHIIeM rrpou;ecca 0¢¢-rran:H o6pa6oTKII 8KcnepIIMeHTOB 
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B <PB8 II OIITIIMaJibHbIM BbI6opOM KOMIIbIOTepHbIX cpep;CTB ;a;rrn 
npoBep;eHHJI BhI'IHCJIIITeJibHhIX 8KcnepIIMeHTOB B OlUill II Ha Ky6e. 
IlpIIMeHeHIIe CililP CO MEX Il03BOJIJieT norry'laTb OTITIIMaJibHbie 
II o6ocHoBaHHbie pe3yJihTaThl. 
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