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I. 06m.aH xapaKTepHCTIIKa pa6oThl 

AKTyaJihHOCTh TCl\thl. Pa:Jpa60TKa MCT0,[10B H nporpaMM, npe,i;Ha3Hal!CHHbIX ,[{Jlll: 

nOJJb30BaTeJJeii 3KCnepHMCHTaJJbHbIX ycTaH0BOK HCCJIC,J;OBaTeJJbCKHX HeiiTpOHHhIX 

HCTOl!HHKOB, lIBJlll:CTClI aKTYaJJbHOll 3a,[{alleii, H npelK,[le Bcero 3TO CBll:3auo C OTCYTCTBHCM 

CTaHnapTHblX nporpaMM!lbIX cpe,[{CTB ,[{Jlll BHJyaJIH3aUHH II aHaJJIBa naHHhIX, npl!Hll:ThIX 

BCCMll HCHTPOHHbIMH UCHTPaMll. KpoMe Toro, BnJIOTh ,[10 nocJIC,[{HCro BpCMCUH 

HCnOJJb3YCMbIC <jiopMaTbl 3KCnepHMCHTaJJhHblX ,[{aHHhIX cyrueCTBCHflO OTJllll{aJJHCb He TOJlbKO 

B pa3Hh!X 11eiiTpOHHblX UCHTPaX, HO H ,[{aJKe Ha pa:311Hl!Hb!X ycTaH0BKax 0)1.H0ro H Tero JKC 

UCHTPa, Ilpn 3TOM HCCJJC,J;OBaHHlI KOH)l.CHCHpOBaHHhIX CBOHCTB MaTep1111 MCTO,[{aMH 

IICHTPOHHOro paccelIHHlI - 0)1.HO H3 npHOpHTCTHblX H 6bICTPO pa:3BHBa!Oll\HXC51 nanpaBJJCHllll 

Hayi<ll B PoccnH 11 B M11pe. PacnmpeHHC MCJK)l.yttapo.nnoro COTPY)l.Hlll!CCTBa II npoBC)l.CHllC 

OTKpbITOll noJJh30BaTCJlhCKOii IIOJll!TllKH Ha HCHTPOHHhIX HCTOl!HHKax n0BhIIIIaCT ypOBCHb 

Tpe6oeaHHll K npe,i;OCTaBJJll:CMOMy nporpaMMHOMY o6ecnel!CHHIO, 11 B TOM l!l!CJIC K 

nporpaMMaM no BH3yaJJ113aIIH11 11 3KCnpecc-aHaJJH3Y .naHHhIX, KOTOpbIC MOrYT 

HCnOJih30BaTbClI B npo11ecce npOBC)l.CHHlI 3KCnepHMCHTOB. 

U:eJih paOOT,bl. COJ.naHHC MaTeMaTlll!CCKHX MCTOnoe H K0MnhIOTCpHb!X nporpaMM 

o6mero Ha:JHal!CHlllI AJ1H B113YaJJ113a111111 H 3KCnpecc-aHaJJ113a 3KCnepHMCHTaJJhHhlX .nanHhIX 

no paccell:HHIO HCHTPOHOB np11 HCCJIC)l.OBaHHlIX KOH,[{CHCHpoBaHHhIX CBOHCTB MaTepHll. 

IIcnoJih3YCMhle quCJICHHhIC l\tCTO,lJ;hl. )lJIH aHaJJll3a ,i;aHHblX 11CIIOJ1h3YIQTCll: 

xopOIIIO 3apeKOMCH)l.OBaBIIIHC ce6,i: l!HCJICHHhIC MCTO,J;hl, a TaKJKe MCTOJJ;bl, npe,i;nmKCHHbIC 

aBTOpOM pa6oThl. IlpH <pllTllpOBaH1111 .naHHhIX ncnOJih3YCTClI MCTOA MaKrap.nrn-JleBeH6epra. 

,[(J:rn nOCTPOCHHlI ycTOlll!l!BhIX K OIIIH6KaM BO BXO)l.HhIX .naHHhIX np116J1HJKCHHhIX pCIIICHllll 

ypaBHCHHll THna CBCpTKH npHMCHll:CTClI MCT0)l. pery11,i:pu3a11n11 no Tnxonoey. YTOl!HCHHC 

peryJIHp1130BaHHhlX peIIICHHii npOH3B0AHTCll C nOMOII.\hIO MCT0)l.a 3KCTPanOJIHIIHH 

Pnl!apncoHa. B Kal!CCTBC MCTO,J;a BH3yann3aIIH11 TPCXMCpHb!X .naHHbIX HCnOJih3YCTClI MCTO)l. 

eocnpouJee.neHHH noeepxnocreii. KpoMe roro, ,[{JIH pe61111Hnnra rncrorpaMM (onepa11un 

Bhll!HCJieHHlI rHCTOrpaMMhI, H3MCHHBIIICH.Cll: BCJIC)l.CTBl!C nepexo.na K HOBOii CCTKC no 

He3aBHCHMhIM nepeMCHHh!M) ncnoJib3YIQTClI npe.nnoJKCHHhIC H peanH30BaHHhIC aBTOpOM 

.nnccepTaIIHH MCTO)l.hl paclleTa )l.JIH O,[{HOMepnoro CJI}"lal! C aBTOMaTll'ICCKHM nepeC'ICT0M 

CTaTHCTll'ICCKHX OIIII!60K H ,[{Jlll: MHOroMepuoro cnyqa,i: C ,i:qeiiKaMH np0113B0JlbHOII <pOpMbI. 
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IIO)).XO)).hI, peaJIH30BaHIIhle np11 pa3pa60TKe nporpaMl\rnoro 

06ec11eqeu11H. B Kaqecrne 6a30BOro ll3b!Ka nporpaMMIIpOBaHlrn IICnOJJb3YeTOI 

KOMMepqecKIIH naKeT Bll3yam,Horo aHanII3a PV-W A VE, nm-1eH3IIposaHHhIH )IJJll 

IICnOJJb30BaHHll KaK B Jla6opaTOpIIII HeHTpOHHOH qrn3IIKII HM. lI.M.<l>paHKa (JIH<l>) 0115111, 

TaK H B pll)le )lpyrnx HeHTpOHHbIX 11eHTpOB (IIHCTHTyr XaHa-MattTHep B EepJJIIHe, 

na6opaTOpHll JleoHa EpIInnl03Ha BO <l>paHllIIH II T.)1.). Cm)laHHOe nporpaMMHOe 

o6ecneqeHne xapaKTepn3yeTCll Bb!COKHM ypOBHeM IIOJlb30BaTeJJbCKOfO HHTepcpettca II 

peanll3yeT npe)IJJO)KeHHb!H aBTOpOM o6mIIH IIO)IX0,11 K opraHII3allIIH 11po1-1ecca 11epBIIqHOH 

o6pa60TKII II 3KCnpecc-aHanIBa )laHHbIX, nonyqeHHbIX Ha pa3JJIIqHbIX 3KCnepIIMeHTanhHb!X 

ycTaHOBKax. 

Hayq11aH H0Bll3Ha. BnepBbie C03)1aHhl 11porpaMMHble cpe)ICTBa Ha 6a3e IIaKeTa 

PV-W A VE )IJJll BII3yann3allIIH II 3Kcnpecc-ananll3a 3Kc11epIIMe11TanbHhlX )laHHbJX 

HeHTpOHnoro paccellHHH, nonyqeHHhJX na peaKTopax lIEP-2 (,[J;y6na) 11 BER-II (Eepn11H). 

IlpII pa3pa6oTKe nporpaMM BIIepBble IIpe)IJJO)KeH BapnaHT HeKOTOporo o6mero (iIJJH 

pa3nHqHblX ycTaHOBOK) cjJopMaTa 3KCnepIIMeHTanhHbIX )laHHbIX, CO)lep)Kamero Ml1HIIMaJlbHO 

He06XO)IHMbIH )IJIH IIpOBe)ICHHH nepBnqHOll o6pa6oTKII Ha6op napaMeTpOB. IlpII pa3pa6oTKe 

nporpaMMbl OpenG2 aBTOpOM npe)IJIO)KCHbl H peanll3oBaHbl IIOBb!C TexHonornqecK11e 

perneHIIH (workspaces, VDA Tools, He3aBIICHMblC cjJyHKllHOHanbHble KOMIIOHCHTbl), KOTOpb!C 

n03B0JlHlOT HeorpaHnqeHHO HapamIIBaTb ee B03MO)KHOCTII. BnepBbie C03)1aHbl 

cne11nanII3HpOBaHHble IIpHJJO)KeHHH IIaKeTa, B TOM qncne )IJJH npe)ICTaBnemrn COCTOHHIIH 

peaKTopa lIEP-2 B cucTeMe WWW. Ilpe)IJJO)KeHbI HOBhIH MeTO)l pacqeTa O)IHOMepHoro 

pe6nHHHHra rHCTOrpaMM C aBTOMaTH11eCKHM nepecqeTOM CTaTHCTIIqeCKIIX OIIIII60K II HOBblH 

MeTO)l pacqern MHOroMepnoro pe6HHHHHra rHCTorpaMM 11 rmepBbIC pa3pa60TaHbl 

COOTBeTCTBYlOlllHC nporpaMMbl Ha H3bJKe pv-wave. Pa3pa60TaHbl anropHTMbl II BnepBble 

C03)1aHbl nporpaMMbl Ha H3bIKe pv-wave )IJIH BbJqIIcneHIIH pernCHIIll ypaBHCHIIll TIIna 

CBCpTKH, B03HHKaIOmnx npn ananII3e )laHHblX no pacceHHHlO HeiiTpOHOB, MCTO)IOM 

perynHpll3allHII no Tnxouoay c nocne)lyIOlllIIM IIX yroqHeHneM. 

)];OCTOBepnocTh CO)lep)KamuxcH B )IIICcepTallIIII pe3ynhTaTOB nO)ITBep)K)laeTCH 

ycnernHhlM npIIMeHeHHeM C03)1aHHblX nporpaMM HaqIIHaH C 1997 ro)la no HaCTOHmee BpeMH 

B JIH<l> O115111 II IIHCTIITyre XaHa-Mattrnep a EepnIIHe. 
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Hayq11aH II npaKTnqecKaH l(eHIIOCTh )IJJH JIH<l> OlI51lI cBH3aHa c 

npoBe)leHHeM OTKpblTOll IIOJlb30BaTeJJhCKOll IIOJJIITl1Kll Ha peaKTOpe 11EP-2 II C nepeXO)IOM OT 

np11MeHemrn c11cTeM c6opa )laHHbIX Ha 6a3e KAMAK II PC K CIICTeMaM Ha 6a3e VME 11 

pa60'IIIX CTaHllIIH Ha 3KCnep11MeHTanbHblX yCTaHOBKaX. Pa6oTa o6ecneqnaaeT 

nOJJb30BaTeJJHM )IOCTYII K BblCOKOCKOpOCTHOH II BblCOKOKaqeCTBeHHOH rpacpttqecKOll CIICTeMe 

B113yantt3alll!H )laHHblX. TiporpaMMbl, pa3pa6oTaHHble aBTOpOM )IJJH BII3YanH3a111m 11 

JKCnpecc-aHantt3a, BHe)lpeHhl )IJlll IICIIOJlb30BaHHll 11a pa6o'IIIX CTaHL{llllX Sun Spare 20, 

MoryT Bbl3blBaTbCll C JJI06oro KOMnhIOTepa, nO)IKJlIO'leHHOro K JlOKanbHOH ceTJI JIH<l>. OH!I 

npttMeHllJJIICb Ha ycrnHOBKax CTIH-1, lOMO, )].H-2, <l>)].BP II ilP- B 1997-1999 ro)lax ,11nll 

BH3yanH3a11m1 II nepBII'IHOll o6pa6oTKll ,11aHHblX. TipHJIO)KeHHe .IIJlll rrpe)ICTaBJlelUlll 

COCTOllHllll peaKTOpa l1EP-2 B CllCTeMe WWW aKTIIBHO 11cnOJlb3yeTCll 6onbWHM 'IHCJJOM 

COTPYiIIIHKOB JIH<!) II BHeWHIIX 110Jlb30BaTeJJeii peaKTOpa C HOll6pll 1996 ro)la no 11aCTOl111Iee 

apeMll. f10MIIMO caoero npllMOro Ha3Ha'-leHIIll, pa1pa60TaH!lblC aBTOpOM nporpaMMbl 

BHC)lplllOTCll B II0BblC CIICTeMbl c6opa )laHHblX KaK nO)ICIICTeMbl no B113YaJlll3:ll{IIII ;JaHHblX. 

Pa6oTa llBJllleTCll nepcneKTHBIIOH pa3pa60TKOH H MQlKeT rrpIIMeHllTbCll B )lpyrnx HeiiTpOHllblX 

uenTpax. HOBblC TeXHOJJOrHII, HCII0lll,30BaHHble aBTOpOM npn pa3pa6oTKe rrporpaMMhl 

OpenG2, no3B0JllllOT neorpanuqenHo Hapan-1nBaTb ee B03MO)KHOCTII. Tipe,11J10J!(eHHblC 

3BT0pOM MeTO)lbl pacqeTa pe611mrn11ra fJICTOrpaMM 1103B0Jlll!OT peWIITb 3a)la'-!JI no 

BH3ya.runauirn MHOroMepm,1x )laHHblX B cjJH3II'-leCKIIX KOOp)IH!laTax, ll0311HKaIO!lll!C npl! 

llCII0Jlb30BaHHH ll03HI_\HOHH0-'-IYBCTBHTeJJbllblX }IeTeKTOpOB. 

Anpo6al(IUI pa60Thl. OCIIOBlll,IC pe3yJJLTaTbl )11ICCeprn111111 )I0KJJa)lblllaJlllCL Ba 

11ayqHbIX ceMHHapax Hay'IH0-HCCJle)IOBaTCJH,CKOJ'0 0T)leJia JJICKTpOHIIKII, K0Mllbl0TepoB II 

ceTeii, 11ayquo-JKCllep11Mel!TaJlb!I0ro 0T)lena K0MnJieKca cne1CTp0MCTp0B HnP-2 JIH<l> II 

0T)Ie!la Bbl'IIICJIIITeJlbHOH MaTeMaTHKII JIBT A 0115111. )].oJIO)KCilbl aBT0ptn! Ila 

MeJ!<)IyHap0)IHblX COBe111aHl1llX no IIOBblM MeT0)IaM Bbl'-IHCJleHJIH B cjlll:ll!KC AIHENP''J(, 

(Jlma1rna, WseiiuapIIll, 1996), no CllCTeMaM c6opa )Iallllb!X ,IIJlll HeiiTpOHHblX C!ICKTpmtcTp0B 

DANEF'97 (,ll,y611a, 1997), no MeTO)IaM BII3YaJIH3aum1 .11an111,1x VISONS'97 (A61111rno11, 

Aurmrn, 1997), no rrporpaMMH0MY 06ecne•1enmo .IIJlll ll0Jlb30BaTCJICii HcitTpO!lllblX II 

CIIHXpoTpOHHblX uempos NOBUGS'97 {Apro1111, CWA, 1997). 
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Ily6J1uKa1.1_1111. OcHOBHbie pe3yJJhTaTbI J.mcceprnu1rn orry6nttKOBaHbI B pa6ornx [I]-

[6]. 

CTpyKTypa " o6beM pa60Thl. }],ttcceprnum, COCTO!lT ll3 BBe).:leH!lll, ITllT!l rnaB, 

CO).:lepl!<aIUIIX 41 rraparpaqi, 3aKmoqeHllll II CITIICKa JJl!TepaTypbI; 113JIOJKeHa Ha 130 CTpaH11iiax 

II BKJJIOqaeT 30 p11CyHK0B II 2 Ta6JJllUbl. 

II. Co,uep~aHtte pa6oThl 

Bo BBe}],eHHU K ).:IIICCeprnu1111 KpaTKO C<pOpMyJJ11poBaHa o6mall ITOCTaHOBKa 3a).:laq11 

II np11q11Hbl ee aKTYaJJbHOCTll ll ).:laHo KpaTKcie ll3JJOlKeHHe CO).:lepJKaH!lll pa6oTbl. 

B nepnon rJiane npoaHaJJll3llpOBaHa o6mall ITOCTaHOBKa 3a).:laq11 ll ITO).:IXO).:lbl K e~ 

perneHHIO. rnaBa COCTOHT ll3 8 naparpa<pOB. ITepBblll rraparpa<b ITOCBllIUeH 06cylKJ:1eHHIO 

aKTYaJJbHOCT!l 3a).:laq11, CBll3aHHOH C oco6eHHOCTl!Mll TeKymero nepHo).:la B pa3B11Tllll 

llCCJJe).:loBaTeJJbCKIIX HeiiTpOHHblX ueHTpOB ll B qacTHOCTII C rrpoBe).:lem1eM B HHX TaK 

Ha3bJBaeMOH OTKpbITOH IIOJlb30BaTeJJbCKOH ITOJJHTHKH. Bo BTOQOM naparpa<be ).:laH ofoop 

o6mero COCTOl!Hllll nporpaMM npOCMOTpa ll 3KCnpecc-aHaJJH3a ).:laHHb!X B ).:leHCTByIOIUHX 

HeiiTpOHl!blX ueHTpaX, KOTOpoe Henocpe).:ICTBemrn CBJl3aHo C COCTOl!HlleM COOTBeTC~By1om11x 

nporpaMM c6opa ).:laHHbIX. OTMeqe110, qTo rrorrynllpHblM ITO).:IXO).:IOM BO MHOfllX HeiiTpOHHbJX 

ueHTpaX ).:IJIJI C03).:laHllll nporpaMM Bll3YaJJH3aUHH ll aHaJJH3a llBJJlleTCJI ncnoJJb30BaHHe 

KOMMepqecKnx naKeTOB PV-W A VE n IDL. 

B TpeTbeM naparoa<be rrepBOH rnaBhl rrpoaHaJJll311pOBaHa CBJ13h Cblpb!X 

3KCnepttMeHTaJJbHb!X ).:laHHblX C ceqettneM paccel!Hllll HeiiTpOHOB ~ ).:ll!HaM11qeCKl!M 

CTpYKTYPHblM qiaKTOpOM (3aKOHOM paccel!Hllll), JIBJJll!OlUHMCJI npe).:IMeTOM l!CJJe).:IOBaHHii BO 

MHOfl!X 3KCIIepHMeHTaX no paccel!Hll!O HeiiTpOHOB. ITpHBe).:leHa npHHl!Tal! B Jll!TepaType 

KJJaCCll<pl!KaUHll pa3JJllqHb!X Tl!IIOB 3KCnepHMeHTOB B !pll3HKe KOH).:leHcHpOBaHHOrO COTOJ!Hllll 

ll YKa3aHbl COOTBeTCTBYIOIUHe Tllnhl HeiiTpOHHb!X cneKTpOMeTpOB. Ilo).:lqepKHYTO, lJTO B 

Han6onee o6meM Bl!).:le CBll3b ll3MepeHHbIX ).:laHHb!X C llCKOMOH <pyHKUlleii BbipalKaeTCll 

llHTerpanbHb!M ypaBHeHHeM THIIa CBepTKII, B KOTOpOM llJ:lpOM ypaBHeHHJI llBJJlleTCJI 

pa3pernaIOIUall (anrrapaTHall) <pyHKUllll ycTaHOBKll. B lJeTBepTOM naparpa<be o6CYJK).:leHbl 

HeKOTOpb!e crroco6b! pactJeTa ll ll3MepeHHll pa3pernaIOIUHX <pyHKUllH HeiiTpOHHb!X 

CIIeKTpOMeTpOB. 
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B IIllTOM rraparoa<be ll3JJOlKeHbl TpaJ:IIIUHOHHb!e MeTO).:lhl aHaJJil3a ).:laHHb!X no 

paccel!Hll!O HeiiTpOHOB. Ha116onee IIOIIYJJllpHb!H MeTOLI 3aKJJIOtJaeTCll B IIO).:lfOHKe 

(<pHT11poBaH1111) rrapaMeTpOB 1\10}.:leJJbHOii <pyHKUHH, CBepHYTOii C pa3pernaIOmeii <pyHKUlleii 

ycTaHOBKll, K 3HaqeHllllM, 06ecrre1111Ba!OIUHM xopornee corJJacHe C ll3MepeHHb!l\lll ).:lal!Hb!Mll 

(rrpoIIle).:IIIlllMll HeKOTOpyIO nepBHlJHyIO o6pa60TKy). ITepetJHCJJeHbl nonyJJllpHb!e 

nporpaMMl!b!e naKeTbl, B npnuunne n03BOJJJIIO_IUHe peIIIHTb 3TY 3a).:latJy. MeTOJ:I npnMeHHI\I B 

cnyqallx, KOr).:la 3aKOH paccel!Hllll MOlKHO rrpe).:ICKa3aTh TeOpeT11qeCKll. BTOpbll\l no 3HatJeHH!O 

Tpa).:ll!UllOHHb!M MeTO).:IOM I\IOlKHO Ha3BaTb IIO).:IXO).:I C npHMeHeHHel\l 6aiiecoBCKOfO aHaJJH3a, 

KOTOpb!ii no3BOJJJ!eT onpe).:leJJl!Tb rran6oJJee nepOllTHOe lJIICJIO nHKOB 3a).:laHHOii qiopMbl. B 

rnecTOM naparpa<be rrepBoii rnaBhI ).:laH ofoop pa6oT no npnMeHeHHIO 6bICTporo 

npeo6pa30BaHHll <t>ypbe ).:IJIJI perneHllll ypaBHeHHJI Tl!na CBepTKll B 3a).:latJax no aHaJJH3Y 

).:laHHb!X HeiiTpOHHOfO paccel!HIIH ll o6CYJK}.:leHbl ).:IOCTOllHCTBa II He).:IOCTaTKll 3T0f0 nO).:IXO).:la, 

CBl!3al!Hbie C rreycTOlitJl!BOCTb!O cal\lOH 3a).:latJH no OTHOIIleHH!O K OIIIH6KaM BO BXO).:IHblX 

).:laHHb!X. Ce)lbMOii naparoacb IIOCBl!IUeH ll3JJOlKeHHIO MeTO).:la peryJlllPil3aUllll no TnxoHOBY 

).:IJJll perneHHll ypaBHeHllll THna CBepTKH, IJ03BOJJJIIOIUero npeO).:IOJJeTb YKa3aHHyIO 

HeycTOHlJHBOCTb. MeTOJ:I I\IOlKeT npnMeHl!TbCJI ll rrpH OTCYTCTBllll rrpe).:11IOJIOJKeHIIH O BH).:le 

3aK011a paccel!Hllll. 

B BOCbMOI\I naparpa<be nepBOii rnaBbl cqiopMynnpoBaHbl OCHOBHb!e Tpe6oBaHllll K 

rrporpaMMHOMY 06ecne11eHHIO LIJJll npocMOTpa !I 3KCrrpecc-arran!I3a ).:laHHbIX no paccellH!IIO 

HeiiTpOHOB B !pll3HKe KOH).:leHCllpOBaHHOfO COCTOJ!Hllll, BbITeKaIOIU!Ie ll3 npHBe).:leHHOfO 

aHaJJH3a OCHOBHOH IIOCTaBJJeHHOH 3a).:latJH. 

BTopaH rJiana IIOCBJIIUeHa on11carrmo C03).:laHHb!X aBTOpOM pa6oTbl rrporpaMMHb!X 

cpe/:ICTB L1JJJ1 BH3yanbHoro ananll3a 3KCrrepnMeHTaJJbHhIX L1aH11bIX Ha 6a3e naKeTa PV -WA VE 

Point & Click. 3TOT rraKeT llBJJlleTCJI OT).:leJJbHbll\l npOLIYKTOM, KOTOpb!H I\IOlKeT 

<pyHKUHOHnpoBaTb OT).:leJJhHO OT ocHoBHOH 11acTn - naKeTa PV-W A VE Advantage, c 

YLI06Hb!M ).:IJJll HOBblX IIOJlb30BaTeJJeH rpa<putJeCKHM llHTep<peHCOI\I. rJJaBa 2 COCTOHT !13 9 

naparpa<pOB. B rrepBOM 11aparpacbe ll3JJOlKeHbl OTJilllJHTeJJbllbie oco6eHHOCT!I rraKeTOB Point 

& Click H Advantage. Bo BTopoM 11aparoa<be ).:laHo 011Hcarrne 11peL1J10JKe1111oro aBTOpoM 

BapnarrTa o6mero ).:IJJJI pa3JJlllJHblX ycTaHOBOK qiopMaTa 3KCIIep!IMeHTaJJbHblX ).:laHHbIX, 

CO).:lepJKamero l\ll!Hlll\laJJbHO rreo6xO).:llll\lblll LIJJll rrpoBe).:lel!llll rrepBlllJHOll o6pa60TK!I ).:laHHb!X 

11a6op napaMeTpOB B Bll).:le tJHCeJJ ll OCTaJJbHbie rrapaMeTpbl B Bll).:le TeKCTOBb!X CTpOK. 

HaJJlltJlle TaKOfO (j)opr.taTa II03BOJJHJJO C03).:laTb 6n6mmTeKY IIpOUe).:lyp ).:IJJll tJTeHllll 3al\leTHO 
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pa:mnqa101IIHXCH no c-rpy1nype 3KCnepHMeHTaJ!bHblX )laHHb!X C pa:mHqHb!X ycTaHOBOK H 

npoBe)leHHH Heo6XO)lHMbIX npH nepBHqHoii o6pa60TKe npeo6pa30BaHHH. B TpeTbeM 

naparpadJe )laHO KpaTKOe onHCaHHe oco6eHHOCTeii H B03MOlKHOCTeii nOJib30BaTeJibCKOro 

HHTepqieiica 6aJOBOro naKeTa, pacnrnpeHHOro )lJIH Bbl30B0B pa3pa6oTaHHb!X np011e)lyp. 

B qernepTOM H nHTOM naparpadJax rnaBbl 2 )laHO onncaHHe pa3pa6oTaHHblX 

np011e)lyp MaHnnyJIHUHH Ha)l cneK-rpaMH, cnoco6a BbJqHcJieHHH CTaTHCTHqeCKHX ourn60K 

pe3yJihTHPyIOIIIero cneK-rpa H npHBe)leHhl qiopMyJihl nepexo)la OT KaHaJIOB K (pH3HqecKHM 

nepeMeHHbIM. B IIIeCTOM naparpadJe H3J!OlKeHO onncaHHe npe)lJIOlKeHHOro H 

peaJIH30BaHHOro aBTOpOM MeTO)la pacqeTa O)lHOMepHoro pe6HHHHHra rHCTOrpaMM (To eCTb 

nepecqeTa qHcJia co6bITHH B HHTepBaJie npH nepexo)le K HOBbIM rpaHHUaM HHTepBaJIOB), 

conpOBOlK)laIO.meroCH BbJqHcJieHHeM COOTBeTCTBYIOIIIHX CTaTHCTHqecKHX ourn6oK. 

B ce.ljhMOM naparpadJe rnaBbl 2 )laHa HH(pOpMaUHH O )lOCTyne K pa3pa60TaHHblM 

npoue)lypaM, OTKpbITOM )lJIH Bcex nOJib30BaTeJieii JIOKaJ!bHOH ceTH JIH<l> 0115111, 0 HaJIHqHH 

COOTBeTCTByIOIIIero KpaTKOro PYKOBO)lCTBa H peKOMeH)laUHH )lJIH noJib30BaTeJieii Ha web

y3ne JIH<l> C YKaJaHHeM COOTBeTCTByIOIIIHX a)lpecoB /
1
/. B BOCbMOM naparpadJe H3JIOlKeHbJ 

orpaHHqeHmI naKeTa Point & Click no cpaBHeHHIO c naKeToM Advantage H o6cTOHTeJihCTBa, 

KOTOpb!e npHBO)lHT K Heo6XO)lHMOCTH pa3pa60TKH npHJIOlKeHHH Ha 6a3e nOJIHOH BepCHH 

naKeTa. B .ljeBHTOM naparpadJe H3J!OlKeHhl OCHOBHhle pe3VJibT8Tbl rJiaBhl 2: 

1. Ilpe)lJIOlKeH BapnaHT 06.mero qiopMaTa 3KcnepHMeHTaJ!bHblX )laHHblX, KOTOpblll CO)leplKHT 

MHHHMaJ!bHO neo6XO)lHMbIH )lJIH npoBe)leHHH nepBHqHoii o6pa60TKH )la!IHblX Ha6op 

napaMe-rpoB. 

2. l-IaJIHqHe 06.mero qiopMaTa no3B0JIHJIO C03)laTb 6tt6JIHOTeKy npoueJlyp )lJIH qTeHHH 

3aMeTHO pa3JIHqaIOIIIHXCH no c-rpyKType 3KCnep11MeHTaJ!bllbIX )laH!lbIX C pa3JIHqHbIX 

ycTaHOBOK H npoBe)leHHH He06XO)ll!MblX npH nepBnqHOH o6pa6oTKe npeo6pa30BaHHH. 

3. Bee npoue)lypbl nepBHqnoii o6pa60TKH conpOBOlK)lalOTCH aBTOMaTHqecKHM nepecqeTOM 

CTaTHCTnqecKHX OIIIH60K. 

4. Ilpe)lJ!olKeH H peaJIH30BaH MeTO)l pacqeTa O)lHOMepnoro pe6nHHHHra rHCTOrpaMM. 

5. y )l06HhIH rpaqinqecKHH HHTepqieiic, BH3YaJIII3aUHOHHhie B03MOlKHOCTH H ceTeBOH 

)lOCTyn K nporpaMMaM fl03BOMIOT nOJib30BaTeJIHM npnMeHHTb pa3pa60TaHHhle 

nporpaMMbl )lJIH npOCMO-rpa H nepBnqHoii o6pa60TKH pe3yJihTaTOB H3MepeHHH B JII06oe 

BpeMll, B TOM qncne H B npouecce npoBe)leHHH 3KCnepnMeHTOB Ha peaKTOpe. 

1
http://nfdfn.jinr.ru/flnph/pv/ 
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TpeThH rnana )lHCcepTaUHH CO)leplKHT on11ca1me MeTO)lOB II nporpaMM )lJIH 

BH3YaJlll3aUHH MHOroMepHblX )laHHb!X II HeKOTOpblX cneUllaJibHblX npHJIOl!(eHl!H. rnaBa 

cocTOIIT H3 ceMH naparpa<poB. B nepBoM naparpadJe noKaJaHo, KaKoro po)la Ja)la'IH 

B03HHKaIOT rrp11 rrpHMeHeHHH II031lUHOHHO-qyBcTBl!TeJihHb!X )leTeKTOpOB (Illf).-0 C Tpel\rn 

He3aBllCHMblMII KOOp)lHHaTaMII. Bo BTOpOM rraparpadJe )laHo OIIHCaHl!e ll3BeCTHb!X 113 

JIHTepaTypbl MeTO)lOB BH3YaJIH3aUIIH TpexMepHbIX )laHHbIX - MeTO)la BOCnpOH3Be)leHHH 

IIOBepxHOCTeii H MeTO)la BOCIIpOH3Be)lemrn o6beMOB. B TpeTbeM rraparpacpe on11caHa 

pa3pa6orn1rnaH aBTOpOM nporpaMMa dn2_ viewer )lJIH npoCMO-rpa )laHHbIX, H3MepeHHblX C 

noMOIIIblO I14)], Ha JlH<ppaKTOMeTpe )],H-2 peaKTOpa 116P-2. B Ka'lecrne MeTO)la 

BH3YaJIH3aUHII B )laHHOM cnyqae 6bJJI Bb!6paH MeTO)l Bocnp0113Be)leHIIH noBepXHOCTeii. 

3neMeHTbl pa3pa6ornHHOro IIOJ!b30BaTeJihCKOro lll!Tepqieika nporpaMMbl 06ecrre'lllDalOT 

HHTepaKTHBHYIO JIOKaJIH3aUHIO IIHKOBblX HHTeHCHllHOCTel! (no KaHaJiaM) ,l\JIH nocJJe)ly10meH 

IOCTl!pOBKll anrrapaTypb!. 

B •1eTBepTOM naparpadJe rnaBbl 3 113J!OlKel!l,I rrpo6neMbl, B03HHKaJOmHe npl! 

IIOIIbJTKaX o6ecne'IHTb Bll3YaJIH3aUl!JO MHOrOMCpHbIX )la!IHhIX He B KaHaJiaX, a B lpH3H4eCKllX 

nepeMeHHblX, TaKllX KaK KOOp)lHHaThl o6paTHOII peweTKH (h,k,l). B CllJIY HeJIHHel!HOCTH 

COOTBeTCTByIOlUIIX qiopMyJI nepcxona H BCBll'.;;H C HeB03MOJKHOCTb!O ,llalKe B paMKax 

COBpeueHHblX naKeTOll Bll3YaJibll0f0 aHaJIH3a BH3yaJIH3HpoBaTb MHOfOMepHble ,llallllbl(; na 

HCO)lHOpOJlHOII ceTKe B03HHKaeT Heo6xo.11m10CTL ll pa3pa6on;e MeTO)lOB paC"(:Ta 

MHOroMepuoro pe6HHHHHra rHCTOrpaMM. IlpennaraeMbIC Jlpyr11MH aBTOpaMII rrporpaMMLI 

pemaJOT 3T'.' 1a.11a•1y TOJILKO )lJlll cJiyqaeB C pll)lOM orpaHHqeHHII (Ha pa3MepHOCTJ, IIJHI 11;, 

qiopMy HtJeeK) 8 IIHTOM rraparpadJe H3JIOlKeH npe)lJIOlKeHHb!H aBTOpOM MeTO)l pac•1ern 

MHoroMepuoro pe6HHHllHT':C:, CBC60)lHblH OT YKaJaHHL,IX orpaHH'Ie1rnii, II npoBe;.(..'.HO 

cpaBHeHHe pe3yJILTaTOB ero npi!MeHeHHll C MeTO)lOM Benn.1,a B JlByMepHOM cJiy'laC. 

IlpnBe]lelll!LJe l!JIJIIOCTpaunn /21 ,D,eMOHCTPHPYJOT 6JIH3KHe pe3yJILTaThl Ha MO)leJillX II Ha 

)laHHLIX )lHcppaKTOMeTpH'leCKHX 3KcnepttMeHTOB. 

B mecTOM rraparpadJe rmrnu 3 ,naHo mrncaHne y3KO cnem1anu:mp0Ba1moro 

nporpaMMHOro rrpmmlKemrn naKeTa PY-WA VE, pa3pa6orn1moro aBTopoM JlJlll 

I!Cll0Jll,30Bamrn B pacnpe.11.enelll!OII HH(pOpMaUHOHIIOH CHCTeMe 110 npc)lCTaBJICIIIIIO 

COCTOl!Hllll MOII(HOCTH peaKTOpa HEP-2 B CHCTeMe WWW 131. Pa3pa6oTaHHOC IIPIIJIOJKCIIIIC 

HBJllleTC» 0,!IHOH H3 KOMIIOHCHT 3TOH CIICTCMl,I H o6ecne'IHBaeT o6pa6oTKY Jialllll,lX II 

2 http://11fdf11.ji11 r. rul-litvi11/tra11s/ 
'h11p:llnfdf11.ji11r. rn/flnphlihr-2/crcle.vlihr2_mo11i1oriug. html 
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aBTOMaTH'IeCKYIO renepaUHIO web-CTpaHHU C Ta6JrnuaMH TeKyillHX pe3yJJbTaTOB Il 

rpacjm'leCKJIMII npe.rrcTaBJJeHHl!MlI IlOBe.rreHHll MOil{HOCTil peaKTOpa lI COCTOl!Hllll nyqKOB 

neihpOHOB. 

B ce.[{bMOM naparpa<be II3Jl0)KeHbl OCHOBHhle pe3YJibT3Thl rJiaBhl 3: 

1. C03.rrana nporpaMMa )lJlll mnyanu3aum1 TpexMepHb!X )laHHbIX C Il03lIUlI0HH0-

'IY8CTBHTeJlbHOro )leTeKTOpa. 

2. ITpe)lJJO)KeH II peanII30BaH anropIITM pac'leTa MH0roMepnoro pe611HHHHra .LlJlll l!'!eeK 

npOH3B0JlbHOH cjJopMbl, Il03B0JllllOillllH npoB0)ll!Tb Bbl'IIICJJeHilll )lJlll pa3MepH0CTII 2 Il 

BbJIIJe. 

3. B )lByMepH0M cnyqae rrpoBe)leH0 TeCTllp0BaHIIe rrpe)lJJ0)KeHH0ro anrop!!TMa 

MH0roMepnoro pe6HHHIIHra B cpaBHeHlllI C anropHTM0l\l BenTua, KOTOpb!H pa3pa6ornn 

)lJlll pa3MepH0CTII 2 11 He M0)KeT 6bITb o6o6ruen Ha 6onee Bb!C0KHe pa3MepH0CTH. ITpn 

TeCTIIpOBaHIIII IICJJ0Jlb30BaJJIICb M0)leJJbHble II 3KCrrepIIMeHTaJJbHbJe )laHHbJe. 

TecT11posanIIe JJ0Ka3aJJ0 BeCbMa 6JJ1!3Klle pe3yJJbTaTbl. 

4. Pa3pa6ornna II peanII30BaHa rrporpaMMa )lJlll o6pa60TKlI )laHHb!X O COCTOllHIIlI l\l0IUHOCTII 

11 nyqKoB peaKTopa HEP-2 11 rrpe)lCTaBneHIIll pe3ynbTaTOB B cIIcTeMe WWW. ITporpaMMa 

l!BJ!lleTCll Ba)KHOH KOMTIOHeHTOH IIHcjJOpMaUIIOHHOH CIICTeMbI, cjJyHKUIIOHHPYIOIUeH B 

Internet II aKTIIBH0 IICJJOJ!b3)'IOIUeHCll c KOHUa 1996 ro)la. 

rJiaBa 4 JJOCBl!IUeHa orrncaHIIIO C03)laHHOH aBT0p0M rrporpaMMbl OpenG2 fl )lJlll 

BH3YaJJH3aUIIII II 3KCrrpecc-aHaJJII3a )laHHb!X no pacceHHIIIO HettTpOHOB. fJJaBa C0CT0IIT II3 12 

rraparpacjJOB. B rrepB0M naparpa<be II3JJaraeTCll nepB0Ha'IaJJbHal! JJ0CTaHOBKa 3a)la'!H II 

npe)lbICTOpIIll rrpoeKTa, narrpasnenHoro Ha pa3pa60TKY nporpaMMbI c cospeMeHHbIM 

yp0BHeM Il0J!b30BaTeJJbCKOro IIHTepcjJenca, cnoco6non 3aMeHIITb IICTIOJ!b3yeMylO B 

IIHCTIITYTe XaHa-Manrnep c 1992 ro)la rrporpaMMY G2 )lJJH npocMoTpa II ananH3a 

JKcnepIIMeHTaJJbHb!X )laHHb!X. BTopott rraparpa<b Il0CBHIUeH OJJIICaHIIIO Bb!6paHHOro 

JJO)lXO)la II OCH0BHb!X II)lett, rrpe)lJJO)KeHHblX aBTOpOM II peanII30BaHHbIX rrpII pa3pa6oTKe 

nporpaMMbl. '.:ho IICITOJJb30BaHIIe KOHUeJJUIIII TaK Ha3bIBaeMb!X workspaces, rrpIIMeHeHIIe 

HOBOH B PV-W A VE TeXH0JJ0rHH VDA Tools )lJJll pa3pa6oTKII rrporpaMM BH3YaJJbH0ro 

aHaJJII3a II C03)la1111e rrporpaMMbl 113 Ha6opa OT)leJJbHblX He3aBIICHMblX cjJyttKUIIOHaJJbHblX 

K0MTI0HeHT, pa3)leJJbHO pellia!OIUHX 3a)la'!II '!TeHIIll. )laHHbIX 3KcrrepHMeHTOB II IlOCJJe)lyIOIUIIX 

)lettCTBHH c workspaces. B rpe-rbeM naparpa<be )lano onIIcaHIIe TeXHOJJOrHII VDA Tools, a B 

4 http://nfdfn.jinr.ru/-litvin/openg 21 
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qernepTOM rraparpa<be - 0CH0BH0ro MeHIO nporpaMMbl OpenG2. qepe3 3T0 MeHIO 

ocyruecTBJllleTCll Jl0CTyn K 3KCrrep11MeHTaJJbHb!M .rraHHbIM, JJOCJJe '!Temrn K0T0pb!X 

B03HIIKaIOT workspaces. 

ITl!TbIH nalli![lli!<b_ rnaBbl 4 C0)lep)KIIT onucanIIe ofonaTeJJbHbIX If Heo6H3aTeJJbHbIX 

K0MTI0HeHT, 113 KOT0pbIX COCTOllT workspaces, If CJJeJlyIOIUHe )lBa rraparpacjJa co.rrep)KaT 

0TIHCaHIIll pa3pa60TaHHbIX aBTOp0M VDA. Tools (He3aBIICIIMbIX MHHII-IlpIIJJO)KeHHH), 

opIIeHTHp0BaHHbIX na pa6oTy c workspaces. B meCTOM rraparpa<be JlaHO OJJIICaHIIe 

WzWorkspace - cpeJlCTBa rrpOCMOTPa BCeX IIMeIOIUIIXCll B HaJJII'IHH workspaces II BbI6opa 

neKOT0pb!X II3 HIIX JlJ!ll. 1D IIJIII 2D BH3YaJJII3aUIIII II pa3JJII'!Hb!X MaHIIIlYJ!llUIIH, 

BKJJIO'Ia!OIUIIX apIIcjJMeTII'!ecKne orrepaunu, reHepauIIIO H0BbIX workspaces II cjJIITIIposaHIIe 

OJlIIHO'!Hb!X JJHK0B Ha rrpe)lBapIITeJJbHO Bb!6paHHb!X yqacTKax. Ce.UbMOH rraparpa<b JJOCBl!IUeH 

0JJIICaHlIIO OCH0BHb!X cjJyttKUHH MIIHn-rrpIIJJ0)KeH!ll! WzWPlot, 06ecne•rnsa10ruero np0CMOTp 

s BIIJle rpacjJHKOB C0OTBeTCTByIOIUIIX qacTett workspaces, BbI6op yqacTK0B rpacjJIIKa II 

rrpoBeJleHIIe : IIHTepaKTIIBHOro cjJIITHpOBaHIIll. )laHHb!X. BocbMOll naparpacb COJlep)l<HT 

0ilIICaHIIe TOH '!aCTII ITOJ!b30BaTeJJbCKOro HHTepcjJeii.ca WzWPlot, KOTOpaH o6ecne'!IIBaeT 

rrpoBeJleHne cjJIITHpOBaHIIe c IlOMOIUblO rpacjJnKa II Mb!IIIII Jl0 15 nepeKpbIBaIOIUIIXCll. IIJIII 

pa3)leJJeHHbIX IllIKOB rayccosoii. IIJ!lI IIHOH 3aJlaBaeMOH IlOJJb30BaTeJJeM cjJopMbl. 

B .ueBl!TOM rraparpacbe rnaBbl 4 o6cy)K)leHbl MeTOJlbl HeJJHHeii.Horo cjJnTIIpOBaHIIll. II 6oJJee 

IlOJlp06HO MeTOJl MapKrapJlTa-JleBeH6epra, IICilOJ!b30BaHHb!H B pa3pa6oTaHHOM 

rrporpaMMHOM o6ecne'!eHIIII. B .uecll.TOM naparpacbe YTO'!HeHbl oco6eHHOCTII II OTJIII'!Hll. 

anropIITM0B cjJIImposaHHll., npIIMeHeHHbIX B WzWPlot n B WzWorkspace. B WzWPlot B 

Ka'IeCTBe Ha'IaJJbHb!X oueHOK napaMeTp0B IICilOJ!b3yIOTCll KOOpJlIIHaTbl TO'!eK rpacjJnKa, Ha 

KOT0pbre JJOJ!b30BaTeJJb YKa3aJJ Mb!IIJKOH, a B WzWorkspace Ha'!aJJbHbie oueHKH OJllIHO'IHOro 

IllIKa BbI6paHHOH cjJopMbl (rayccosoii., JJOpeHuesoii. IIJIII rrceBJlO-BOHITOBOii.) orrpeJleJ!llIOTCll 

aBTOMaTII'!eCKII. B 0.UIIHHa.ugaTOM naparpacbe OTPa)KeH TeKyruIIii. OilbIT IICTIOJ!b30Bamrn 

rrporpaMMbl OpenG2, a .[{BeHa.ugaTblll rraparpacb cjJopMyJJIIpyeT OCHOBHble pe3VJibT3Tbl 

rJiaBM 4: 

1. Ha 6a3e naKeTa PV-W A VE Advantage II noson TexnoJJOrHII C03)laHnH npIIJJO)KeHntt 

C03)laHa HOBaH rrporpaMMa OpenG2 )lJ!ll BII3YaJJbH0ro 3KCnpecc-aHaJJII3a )laHHb!X. 

2. IlporpaMMa OpenG2 npeJlJJO)KeHa II0J!b30BaTeJ!llM JIH<l> B MOMeHT nepexo)la OT 

npe)lbl)lyruero noICoJJeHHJI cucTeM c6opa JlaHHbIX na 6a3e KAMAK n nepcoHaJJbHbIX 3BM 

c cIIcTeMoii. MS-DOS K HOBOMY noKoJJeHIIIO CIICTeM Ha 6a3e VME II pa6oqrrx cTaHunii. c 
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orrepal{HOHHOH CllCTeMOH OS-9 ll n03BOJ!lleT OCB060)lllTh nporpaMhl c6opa )laHHhlX OT 

3a)la'l no BH3Ya.JIH3al{HH. 

3. IloMHMO BH3Ya.JIH3al{HH, nporpaMMa OpenG2 no3aorrl!eT npoBOJlHTh Mannnyrrllnnn c 

)laHHh!Mll n llHTepaKTHBHOe QJllTHpoBaHlle )lO 15 nepeKph!Ba!Oll\llXCll llJlll pa3)leJieHHhlX 

IIllKOB Bh!6paHHOH IIOJih30BaTerreM qiopMbl. 

4. B rrponecce pa6oThI rrporpaMMa OpenG2 orrnpaeTC51 na KonnennnJO workspaces, 

aHaJIOrH'lHyJO KoHnerrnmr nporpaMMhI OpenGenie !51 ll3 Pe3epqiop)lOBCKoii rra6oparnpnn. 

Workspaces )lOJ!lKHhl llMeTh Ha6op o6ll3aTeJibllhlX KOMnoneHT, ll MOfYT 11MeTh )lpyrne 

KOMIIOHeHThl, B03HllKaJOll\11e B rrponecce pa60Thl. 

5. Workspaces MOrYT B03HIIKaTh rrpII 'lTeH11n )laHHhIX c peaKTopa MEP-2 nrrn peaKTopa 

BER-II, rrpn 1:JTeH11ll ASCII qiaiiJIOB IIJIII qiaiiJioB B qiopMaTe NeXus, B nponecce pa6oThI 

nporpaMMhl HJil1 KOMaH)l, BBe)leHHh!X IIOJ!h30BaTeJieM B KOMaH)lHOH CTPOKe. 

6. IlporpaMMa OpenG2 COCTOl1T ll3 Ha6opa OT)leJihHhlX <jJynKlll10Ha.JlhllhlX KOMnoneHT co 

CBOHMH IIOJ!h30BaTeJihCKllMl1 llHTepqieiicaMl1, KOTOpb!e MOfYT 11cnOJih30BaThCll ll 

pa3BllBaThCll He3aBHCllMO. 

7. fII6Ka» CTPYKTYPa workspaces n nporpaMMhI OpenG2 II03BOJilleT Heorpann'lemio 

Hapall\IIBaTh ee B03MOlKHOCTll B COOTBeTCTBllll C IIOTpe6HOCTl!M11 IIOJ!h30BaTeJieii ll BHOBh 

B03HHKa!Oll\llMll 3a)la'laMll. 

B rJiaBe 5 ll3JiaraJOTC51 pe3yJihTaThl pa60Thl no C03)laHll!O aJifOPl1TMOB H nporpaMM 

)lJ!ll peweHllll ypaBHeHl151 CBepTKl1 

J(m)= Js(m)R(m-m')dm' 

MeTO)lOM peryJillpll3al{llll no THXOHOBY C nocJie)lyJOll\lIM YTO'lHeHJieM. fJiaBa COCTOllT ll3 6 

naparpa<jJOB. On11caH11e MeTO)la peweHl1ll ypaBHeHl151 caepTKll C np11MeHeH11eM aJiropHTMOB 

peryJillpH3al{llll 11 6hICTporo npeo6pa30BaHJill <l>ypbe )lJ!ll npHMeHeHllll B MaIIIl1HHhlX 

Bhl'lllCJieHllllX )laHO B nepBOM naparpa<be rnaBhl. Bo BTODOM naparpa<be npoaHaJil13llpOBaHhl 

ll npOllJIJIIOCTPllPOBaHhl OIIIH6KJI, nen36eJKHO B03HHKaIOll\lle npll MaIII11Hllh!X Bbl'll1CJieH11llX 

<l>ypbe-K03qJQJIIlllleHTOB, 11 C)leJiaHh! Bh!BO)lhl O IIYTllX YCTPaHeHl1ll 3Tl1X 3qJqJeKTOB 

nocpe)lCTBOM na)lJieJKamero BhI6opa napaMeT?a II nopll)lKa peryJillpll3al{JIH. B TpeTbeM 

5 http://www. isis. rl.ac. uk/OpenGENIE 
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naparpa<be )laHo onncanne pa3pa6ornHHhIX aarnpoM nporpaMM na ll3hIKe pvcwave )lJill 

IIOJiy-qeHl1ll perynllpH30BaHHblX pewen11ii ll 11011CKa 11anny-qw11x 3Ha'leHHH napaMeTpa II 

nopll)lKa perynllp113al{HII, IICCJie)lyeMblX Ha MO)leJil!X Kp1nep11eB OT6opa TaKIIX 3Ha1:Je1111ii 11 

11cnOJih30BaHHhlX 11p11 Tecn1p0Banm1 MO)leneii. I1o3)lHee Tecn1poaan11e nporpaMM 6hrno 

ycneIIIHO npOBe,ueuo H~ 3KCnepm,teHTa.JlhllblX ,uaHHblX, nonytJeHHhlX Ha cneKTpOMeTpe 

neynpyroro paccel!Hllll )],I1H-2 peaKrnpa I1EP-2_ 

B ':leTJ3epTOM naparpa<be rnaBbl 5 ll3JIOlKeHhl H npOHJIJIIOCTpllpOBaHhl pe3yJihTaThl 

lJHCJie1111oro MO)leJI11poBaHHll H YKa3aH Kpl1Tep11ii OT6opa napaMeTpOB, 110Ka3aBIIIHH 

11a11Jiy'1wee cornac11e nony-qe1111oro pe3yJihTaTa c 3aJIOJKeHnoii MO)leJihIO. Hauny-qwee 

cornac11e npollBJil!JIOCh npu Tex 3HatJeHHllX napaMeTpa n nopll)lKa peryJII1p113all!lll, KOT0pb1e 

COOTBeTCTBOBaJIH MllHHMYMY HOpMbl OTKJIOHeHHll peweH!lll s OT ero MOJlYJill no Bb16paHHOH 

o6naCTll H3MeHeHHll napaMeTpOB JI!l6o no TOH ee 'laCTll, B KOTopott HeBl!3Ka (HOpMa 

OTKJIOHeHHll caepTKII pemeH!lll s C annapaTHOH QJYHKl{Heii R OT JICBOH lJaCTii ypaBHCHllll J) 

He npeBblWaJia HOPMY CTaT!lCTl!lJCCKllX onm6oK JICBOH 'laCTll ypaBIICllllll: 

N-11 , 
Q =" S -lsJl

1
··= Min 

111.'X ,L.; I I 

i=O 

N-1 
Qn, .. =L (jc011volQSl,R~-JJ :s; .1 = {Qar' n/ll'l'min ~ Qt'lt ~ Q/l('\'/11(/l</l 

Q11n-max, (l not i=O 

B nl!TOM naparpacbe rnaBhl 5 113JIOJKCH anropllTM YTOtJHemrn perynllpH30BaHI!hlX 

peweH!lH, TIOJIY'leHHhlX BapHal{llOHHhlM cnoco6oM, npe,UJIOlKCHHbllI a pa6oTe f'I 11 

OCHOBaHHhllI Ha MeTO)le 3KCTpanoJilll{llll Pwiap)lCOHa, npe)lJIOJKeH!IO!,I B 1927 ro,uy 11 

IIOJl)"lllBWeM )lll,'JbllCHlllee pa3B11Tlle B pa6oTe t11. MeTO;:\ ll03BOJilleT C llOMOlllhlO mrneiiHoli 

KOM611nal{llll /.IBYX np116JIHlKCHHblX peweHHII llOCTpOHTb HOBOe pernem1e C y11ytJrne1111oii 

TO'lHOCTh!O. ITpoHJIJIIOCTPHPOBaHbl npHMCphl np11Mene1111l1 3T0f0 MCTO)la ).\Jill YTO'llleHlrn 

perymipH30BaHHblX peweHHII, norry-qeHHhlX C nOMOll\blO BhlllleynoMl!HYTblX uporpa~-IM, 

KOTOphlC ).leMOHCTp11py10T 3qJtpCKTIIBHOCTb TaKOfO ITO)lXO)la . 

B wecTOM naparpacbe H3J!OlKCHbl OCHOBllble pe3VJ1bTaTbl rJJaBbl 5: 

I. ITpe).IJIOJKeH lJIICJieHHblH aJiropHTM 110 BhllJIICJieH!l!O pemem1ii ypaBHCHHll TJllla CBCpTKII 

na ocnoae MeTO)la pcrym1p113al1Hll no Tttxo11oay H nocne)ly10mero YT0'IHemrn. 

"B.n.AKonsH, E.n.)1{11nK0B, Hrye11 MoHr, A.B.<t>enopos, "AcnMnTorn4ecKoc paJJ1olKe1111e pery1rsp111O0a1rnh1x 
reweHHH Jllll!eHHblX HCKoppeKTHblX Ja)la4", Coo6tue1rn• 0115111. PS-81-793. J_\y61rn 1981 

Map'IYK r.H., lllail!lypoe 13.B., "'llosbrwem,c TO'!Hocrn pewe1111A pa1110cTHblX cxeM". MocKsa 
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2. TTpe.[IJIO)KeHHblH aJifOPIITM II03B0JilleT II0BbICIITb ycTOH'-IIIBOCTb MeT0,[(a pemCHllll 

ypaBHeHllll TIIIIa CBepTKII C IICII0Jib30Ba1meM 6b!CTporo rrpeo6pa30BaHllll <l>ypbe ,[(Jlll 

,[I0CTaT0'-IH0 11111p0Koro KJiacca 3a.z:1aq aHaJill3a 3KCIIep11MeHTaJibHbIX ,[(aHHblX HettTpmrnoro 

paccel!HIIH. 

3. 11crrOJib30BaHlle YT0'-IHel!HblX perynllpH30BaHHblX perneHIIH II0Bb!IllaeT 3cpcpeKTIIBHOCTb ll 

T0'-IH0CTb pac'-leTHblX anropHTM0B. 

4. nonyqeHbl HeK0T0pble IIOJie3Hble 3aKJIIO'-leimll 0 MaIIlHHHblX Bbl'-lllCJieHlrnX cpypbe

K03cpcpmiueHTOB ,[(JIH q>YJiKUIIH Tllrra rayce11aH0B ll nopeHuHaH0B. 

5. Pa3pa6oTaHHble rrporpaMMbl llBJilllOTCll II0Jie3HblM ,[(0II0JIHeHHeM K B03M0)Kll0CTllM 

nporpaMMHblX cpe.[ICTB ,[(JIH 3KCIIpecc-aHaJIH3a HeihpoHHbIX ,[(aHHblX Ha 6a3e rraKeTa PV

w A VE, pa6orn Ha/:( C03,[(aHlleM H pa3BHTHeM K0T0pblX Be,[(eTCll B J1a6opaTOpHH 

ueiirpouuoii cpH3HKH O1151lI H HHCTHTYTe Xaua-MaiiTHep B Eepnm1e. 

Ill. OcH0BHble pe3yilbTaTbl pa60Tbl 

1. BrrepBb1e co3.z:1atthI rrporpaMMHbie cpe.z:1crna Ha fia3e rraKern PV-W A VE .[IJill BH3YaJibttoro 

3KCnpecc-aHaJill3a 3KCrrepHMeHTaJibHbIX ,[laHHbIX ueiirp0HH0fO pacceHHllll, nonyqeHHblX 

Ha peaKTopax lIEP-2 H BER-II B Eepmrne, K0TOpb1e o6ecrre'-IIIBaIOT BhICOKIIH yposenh 

II0Jib30BaTeJibCK0ro llHTepcpeiica ll Y.z:I0BJiernopl!IOT rpe6osaHllllM, npe,[11,l!BJIHeMblM K 

rrporpaMMH0MY o6ecneqeumo tteil.rpOHHb!X ueHrp0B. 

2. TTpe.[IJIO)Kel! sapIIaHT o6mero cpopMaTa ,[laHHhlX, co.z:1ep)KaJUHH MIIHIIMaJibHO 

He06XO,[(IIMblll ,[(Jlll rrpoBe,[leHIIll rrepBII'-IHOll o6pa60TKH Ha6op napaMeTp0B, lI 

6116JIIIOTeKH npoue.z:1yp ,[(JIH . '-ITeHIIll lI o6pa6oTKll pa3JIH'-laIOIUIIXCll no CTPYKTYPe 

3Kcrrep11Mel!TaJibHblX ,[laHHhlX C pa3JIII'-lllbIX ycraH0B0K. 

3. Co3.z:1aHHal! asropoM nporpaMMa OpenG2 ,[(JIH s113yaJIII3aUHII II 3Kcnpecc-aHaJIH3a 

,[laHHblX II03B0JIHeT rrpoB0,[(lITb IIHTepaKTIIBH0e q>lITIIpOBaHIIe C II0M0IUb!O rpacp1IKa lI 

Mb!IllII ,[10 15 nepeKpb!BaIOIUIIXCH HJIH pa3,[1eJieHHbIX nllK0B pa3JIII'-ll!Oll cpopMbl. 
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4. Hosb1e rexttonornII (workspaces, VDA Tools, tteJasucHMhle q>YJiKUHOHaJihHbie 

KOMIIOHeHTbl), rrp11MeHeHHble aBT0p0M npll pa3pa60TKe nporpaMMbl OpenG2, II03B0JIHIOT 

HeorpaHH'-leHIIO HapaIUHBaTb ee B03MQ)KH0CTII. 

5. Pa3pa6oTaHHhie He3aBHCHMble OT cpopMaTa lICX0,[(HbIX ,[(aHHhIX rrporpaMMHbie 

K0Mn0HeHTbl ,[(Jlll BH3YaJibH0fO aHaJIII3a workspace-OB Moryr 6hITb IICn0Jih30BaHbl ,[(JIH 

MammyJIHUIIH lI IIHTepaKTHBH0ro q>lITHposaHHH ,[laHHblX npOH3B0JibHOll rrpup0.[lbI. 

6. Tipe.[IJIO)KeH II peaJIII30BaH HOBblH MeT0,[( pac'-leTa 0,[(H0Mepnoro pe611HHHHra rncrorpaMM 

C aBT0MaTII'-leCKIIM rrepec'-leT0M CTaTIICTII'-leCKIIX OIIlil60K. 

7. Pa3pa6oTaH0 rrporpaMMH0e np11JIO)KeH11e no Bil3YaJIIl3aUIIII rpexMepHbIX /:(aHHbIX. 

8. Tipei:1Jio)KeH II peann3osan anropHTM pac'-ICTa MH0roMepuoro pe61Iun1Iura rncrorpaMM 

,[(Jlll l!l.feeK rrpOI13B0Jlbl!Oll cpopMbI. Cpasue1me pe3yJibTaT0B IICII0Jib30BaHIIH 

npe.[IJI0)Kel!H0ro anropIITMa II pauee II3BeCTH0ro aJiropIITMa BeJITUa, rrpHMeHIIM0ro 

T0JibK0 ,[(Jlll .z:IBYMepnoro cnyqall, .z:1aeT BeCbMa 6JIIl3KIIe pe3yJihTaThl B cnyqae 

pa3MepH0CTll, paBHOll 2. 

9. Tio.z:1roTOBJieHhl anropllTMbl II co3.z:1aHhl nporpaMMhl ua »3hIKe PV -WA VE ,[(Jill 

Bbl'-IIICJieHIIH perneunil. ypaBHeHllll Tllna csepTKll, B03HllKaIOJUIIX rrpn aHaJIH3e ,[(al!HbIX no 

pacceHHIIIO ueil.rpOHOB, MeT0,[(0M peryAApH3aUllll no THXOHOBY C nocJie):lyroIUHM 

YT0'-IHeHI1eM. TipoBe,[(ellhl '-IIICJieHHhie pac'-leTbl ll II0JiyqeHbl pe3yJibTaTbl ,[(AA TllIIll'-IHbIX 

3a.z:1a'-I anaJIH3a .z:1annh1x Heil.rpouuoro pacce»un». 

10. Co3.z:1auo. crreUllaJill3llp0BaHH0e rrpHJI0)Kel!He rraKeTa ,[(JIH rrpe.[ICTaBJieHllH C0CT0HHllH 

M0IUH0CTll peaKTopa lIEP-2 B CIICTeMe WWW, aKTHBH0 llCII0llb3YJOIUeecH c K0HUa 1996 

ro.z:1a. 
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