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06m.aH xapa1crepHCTHKa pa60Tbl 

AJCTyaJihHOCTh npo6JieMhl 

Ilo.nroT0BKa coapeMeHHhIX 3KCnep11MeHT0B B o6JiaCTII peJUITIIBIICTCKOH 

H,nepttoii <pll31IKII, c03,natt11e ,neTeKT0p0B ,nJIH 3TIIX 3KcnepIIMeHT0B, K0T0pbie .nopor11 

II CJIQ)KHhl, a TaK)Ke npoae.nemie 3KCnep11MeHT0B rpe6yroT Tll(aTeJihH0ro q11CJieHHoro 

M0,nen11poBaHIIH. fuaeCTHO, 1IT0 .!{0MIIHIIPYIOIIIIIMII npm.ieccaMH B a,np0HHhlX H 

H,nepHbIX B3aIIMO,neiiCTBIIHX HBJIHIOTCH npm.iecChl C 0TH0CIITeJihH0 MaJlhIMII 

nepe,naqaMII HMnyJihC0B. 3To TaK Ha3hIBaeMhie MHrKIIe npo1.1ecChl B3aIIMO,neiiCTBIIH. 

O11eHh Ba)KHQH HBJIHeTCH 3a_naqa pa3pa6oTKII II npHMeHeHIIH MO,neneii .nJIH 
npe,ncKaJaHIIH, 0ilIICaHIIH II aHaJIII3a MHrKHX npo1.1eccoa. 3.necb TaK Ha3hIBaeMhie 

MoHTe-Kapno a.npoHHhie M0,nen11 HJIH MoHTe-Kapno (MK) rettepaTopbI co6brrHii 

B3aIIMO,nefiCTBIIH 11aCTIII.1 II H.nep HBJIHIOTCH 01IeHb nonyJIHpHb!Mll. 3To 

<peHOMeHonor1111eCKIIe M0,nen11 C 6onbIIIIIM q11cn0M napaMeTp0B, 3Ha1IeHIIH KOT0pbIX 

onpe.neJIHIOTCH nyreM cpaBHeHIIH PeJYJibTaT0B M0,nen11poaaHIIH C 

3KCnep11MeHTaJihHblMII ,naHHhlMII. MK a,np0HHbie M0,nen11 M0ryr npIIMeHHTbCH KaK 

reuepaT0pbl co6bITIIll B3aIIMO,neHCTBIIll C 1.1enbIO H3yqeHHH HBJieHHH npn 

CT0JIKH0Bemrnx IIJIII KaK IICT()qHHKII IIH<pOpMa1.11111 06 a.npoHHhIX CT0JIKH0BeHIIHX C 

1.1enbIO IICil0Jib30BaHIIH 3TOH IIH<pOpMa1.1111I. 

MK a,np0HHbie M0,nen11 3T0 CJIQ)KHble <pII3111IeCKIIe Mo.nen11. TnnH1IHblll MK 
reHepaTop co6bITIIll IICil0Jib3YeT CJI0)Kllb!e qncneHHbie aJiropIITMbI .nJIH on11caHIIH 

MH0ro1111cneHHblX <pH3II1IeCKHX npo1.1eccoa: . 3HaqIITeJibHbie YCHJIIIH rpe6yroTCH, 

1IT06bI cqiopMyn11poaaTb, nporpaMMIIp0BaTh
0 

II TeCTIIpoaaTb TaKIIe M0.!{eJIH. 

Ilp11MeHeH11e MK rettepaT0p0B .nJIH o6pa60TKII nonyqeHHbIX 3KCnepHMeHTaJibHblX 

,naHHhIX IIJIII npn npoeKTIIp0BaHHII H0Boro 3Kcnep11MeHTa TaK)Ke rpe6yer 

3Ha1IIITeJibHbIX yc11n11ii OT Il0Jib30BaTeJIH. EOJihIIIIIHCTBO cyll(eCTByroll(HX Mo.ne.rihHblX 

K0.!{0B B cnny CJI0)KHQCTII HX npIIMeHeHIIH IICil0Jib3}'IOTCH T0JihK0 HX aaropaMH. 

. ,lvrH pa3pa60TKH MK K0.!{0B M0)KeT 6brrb np11MeHeH 06beKTHO-opneHT11pOBaHHbIH 

no.nxo.n, OCHOBaHHblll Ha np11MeHeHIIII C++. TaKoii no.nxo.n IIMeeT MH0ro 

npeIIMYll(eCTB no cpaaHeHIIIO C rpa.nIII.IH0HHbIM npo1.1e.nypHb!M nporpaMMHp0BaHIIeM. 

Ha116onee Ba)KHhlM 113 HHX HBJIHeTCH HaJIIIq11e pa3JIII1IHhlX cpe,nCTBa H3bIKa C++, 

.!{aIOIIIHX B03M0)KH0CTb onpe.neneHIIH H0BhlX TIIIl0B ,naHHhlX H onepa1.111u ,nJIH 3THX 

TIIIl0B. TaK11e TIIIlbl ,naHHblX (ttanpIIMep, THil 11aCTn1.1a, TIIIl 4-x BeKTop), K0TOpbie 

HBJIHIOTCH 6onee «eCTeCTBeHHbIMH», Moryr 6hITh onpe.neneHbl .nJIH KOHKpeTHOH 

npe,nMerttoii o6naCTn, TaKoii KaK pa3pa6oTKa MK retteparopoa, n pa3pa6oT1IHK MK 
rettepaTopa MQ)KeT TaK)Ke nerK0 o6paIIIaTbCH c H0BbIMH THilaMII, KaK II c 

Bcrp0eHHblMH BC++ TIIIlaMH ,naHHhIX. 

B ,naHHOii pa60Te Heo6xo,nIIMOCTb C03,naHIIH K0Mil0HeHTH0-

op11eHTnpoaaHH0ro qipefiMaopKa (framework), a paMKax Koroporo M0)KH0 coJ.naaaTb 

H IICil0Jib30BaTb 1IIICJI.eHHbie M0,neJIII, o60CHOBbIBaeTCH TeM, 1IT0 a,np0HHbie MK 
M0,nen11, a TaK)Ke HX npnMeHeHIIH II pa3pa60TKII HMeIOT MH0ro o6ll(ero. Co3,natt11e 

TaKoro nporpaMMHoro 06ecne11eHIIH eIIIe 6onee onpaa,natto B TOM cnyqae, Kor.na 

q11cno pa3pa6aTb1BaeMblX MO,neneii BeJIIIK0 II 3TO 1IHCJI0 MQ)KeT B03paCTII B 6y.nyIIIeM. 

.nnH y,noBJieTB0peHIIH rpe6oaattnii IlOJib30BaTeneii TaK0e nporpaMMH0e 

06ecne11eHHe .nomKH0 npe,nCTaBJUITb co6oii e,nnttyro CHCTeMY, B paMKax KOTOpoii, 

Il0Jib30BaTeJib M0r 6bi C03,naBaTb H0Bbie M0,neJIJI HJIII K0Mil0HeHTbl, paCIIIIIPHTh H 

Mo.n11<p111.111poaaTb }')Ke cyIIIeCTBYIOIIIIIe K0MnotteHThI, npoH3ao,nIITb CTPYKlYPHYIO n 

aHaJIIITII1IeCKYIO o6pa60TKY ,naHHblX, nonyqeHHbIX B pe3yJibTaTe rettepa1.111n HJIH C 

annaparypbI. Cncre[~·. · oaaTeJIIO y.no6Hhiii ,noCTyn K 
~:bQ~fiiilhl! ¥:;lo-rfit t · 
e.lCl,litl'K ntcJezc~;,.ff! I 
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Hacrpoe'lHhIM napaMe-rpaM MO)J,eneii (KoMnoHeHT) )J.IDI ynpaenemu1 npoueccaMn 
reHepa111111 IIJIII aHan113a )J.aHHblX. B paMKax TaKOH CIICTeMbl Heo6XO)J,IIMO HMeTb 

nO)J.CHCTeMy BH3YaflH3a11nn )J.aHHblX, cornacoeaHttyIO C )J.pyrnMH 3JieMeHTaMII 
CHCTeMbl. 

Pa3pa60TaHHaJI KOMnOHeHTHO-op11eHT11poeaHH!UI CIICTeMa none3eHa )J.JI» )J.Byx 
npocpeccnoHanhHbIX KaTeropnii JIJO)J.eii: no nonb3oBaTenn q11cneHHh1x MO)J.eneii 11 

pa3pa60T'IHKH 'lHCJieHHbIX MO)J,eneii (npO)J.BIIHYThie nOJib30BaTeJin). 
OcHOBH!UI H)J.e» CHCTeMbl B )J.aflbHeiimeM Ha3hIBaeMOH NiMax, COCTOHT B TOM, 

'ITO OHa )J,OmIrna no)J,)J,ep:amaaTb KOMnOHeHTHblH nO)J.XO)J, npn pa3pa60TKe II 
ncnoJib30BaHHH 'lHCJieHHbIX MO)J.eneii. 0T)J.eJibH!UI KOMnoHeHTa MO)l(eT npe,1J,CTaBJI»Tb 

co6oii nporpaMMttyIO peann3a11nJO KaKoii-nn6o MO.[lenn, HanpnMep ynpyroro 
pacce»Hn» a)J.pOHOB, nnn MO)J,enn CJIO)l(HOro cpn3n'leCKOro »BJieHII», KaKHM »BJI»eTC» 

CTOJIKHOBeHne YJihTPa-pen»THBHCTCKHX T»)l(eJibIX HOHOB. IIpe)J.nonaraeTC», 'ITO 
)J,aHH!UI CHCTeMa MO)l(eT 6hITb TOH OCHOBOH, c noMOIIIblO KOTOpoii MO)l(HO 

pa3pa6oTaTb 6n6nnoTeKY M0,1J,en11pyromnx KOMnOHeHT, IIMeJOmnx pa3Jill'lHbJe 
'lHCJieHHbie anropHTMbl, 'ITO MO)l(eT n03BOJIHTb B )J,aflbHeiimeM 11cnonb30BaTb 3TY 

6n6nnoTeKY KaK xpaHHJIHIIIe «crp011TeJibHblX 6JIOKOB» )J.JI» c6opK11 CJIO)l(HblX II 
peannCTH'leCKHX cpH3H'leCKHX MO)J,eneii. 

Uenh pa6oThI 

OCHOBHOH 11enbJO pa60Tbl »BAAeTC» npoeKTnpoaaH11e H pa3pa6oTKa 
KOMnoHeHTHo-opneHTnpoaaHHoro nporpaMMHOro 06ecne1IeH11» )J.JI» c03)J.aHn» n 
ncnoJib30BaHn» 'lHCJieHHblX MO.l{eneii B pen»THBHCTCKOH »)J.epHOH cpH3HKe, a TaK)l(e 
ero npnMeHeHne )J.IDI MK reHepaTopoa co6hn11ii B3aHMO)J.eiicranii qacrnu 11 »)J.ep. 

Hay'IH!UI HOB113Ha 

IIpe)J.flO)l(eHHbIH a pa6oTe nO)J,XO)J. »BJI»eTC» HOBbIM. HeKOTOpb!e KOHl.lenunn, 
peann30BaHHbie B CHCTeMe, He HMeJOT aHanoroB B cymeCTBYJOIIIeM nporpaMMHOM 

o6ecne'leHnn )J.IDI C03)J.aHn» MO)J.ennpyromnx KOMnoHeHT. 
1. 3TO MeXaHH3M arpernpoaaHH» KOMnOHeHT )J.pyrnMH KOMnOHeHTaMII. 

,l];aHHhIH MexaHH3M no3BOn»eT C++ nporpaMMncry C03)J.aBaTb CJIO)l(Hhie 
KOMnoHeHTbl, ncnonb3y» KO)J,bl rOTOBblX KOMnOHeHT, 6e3 KaKHX-Jill60 orpaHll'leHIIH 

no cpaaHeHHJO co craH,1J,apTHbIM C++ nporpaMMnpoaaHneM. ,D;n» BHemHero Mnpa 
arpernpyromrui KOMnOHeHTa BbirJI»)J.HT TaK )Ke, KaK npoCTM KOMnOHeHTa. BMeCTe C 
TeM, nOJib30BaTeJib 3TOH KOMnOHeHTbl nMeeT )J.Ocryn K JIJ06oii ee nO)J,KOMnOHeHTe H 

MO)l(eT H3MeHHTb anropHTM KOMnOHeHTbl nYTeM nO)J.MeHbl nO)J,KOMnOHeHT. 
2. 3To MexaHH3M oroopa )J.aHHblX B COOTBeTCTBHH C 3a.l{aHHOH 

KOHcpnrypauneii )J,aHHblX. 3ToT MeXaHH3M n03BOJI»eT opraHll30BaTb COBMeCTttyIO 
pa6ory HeCKOJibKHX KOMnOHeHT nYTeM nepe)J,a'ln )J.aHHbIX, HMelOIIIIIX )J,OCTaTO'lHO 
cJIO)l(tty!O crpyKrypy, n )J.aeT ao3MO)l(HOCTh crpyKTYPHOro H aHanIITH'leCKoro oroopa 

)J,aHHbIX 3anncaHHblX B cpaiin )J.aHHblX. 

HayqHo-npaKTn'leCK!UI 3Ha'lnMQCTh 

Co3)J.aHHaJI CHCTeMa MO)l(eT 6bITb 11cnOJib30BaHa )J.IDI mnpoKoro Kpyra 3a.[la'l. 
3To, npe)l()J.e acero, 3a.l{a'ln CB»3aHHbie C pa3pa60TKOH H npIIMeHeHneM CJIO)l(Hb!X 
'lHCJieHHbIX MO)J.eJieii. IlOMHMO 3TOro, CHCTeMa MO)l(eT 6hITb IICnOJib30BaHa )J.IDI 
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crpyKrypHOH, aHanHTH'leCKOH H rpacpH'leCKOH o6pa6oTKH )J.aHHbIX, nonyqeHHblX H3 
pa3JIH'lHblX HCTO'IHIIKOB. 

Anpo6aum1 pa6oThI II ny6n11Kawrn 

MaTepnanbI, H3JIO)l(eHHbie B )J,lICCepTal.lIIII, HeO)J.HOKpaTHO )J.OKJia.l{bIBaJIIICb H 
o6cy)l()J.anIIch Ha ceMI1Hapax II coaemaHn»x: ceMIIHaphI JIB3, Jilff II Jict>q OIUIH 

r.,ll;y6Ha (PoccII»), ceMIIHapb1 cp113ll'leCKoro cpaKYJihTeTa YHIIaepcIITeTa r.lOa»CKYJia 
(<l>IIHJI»H)J.11»), ceMnHap cpII3II'leCKOro ct>aKYJibTeTa yttHaepCHTeTa r.XenbCIIHKII 
(<l>nHJI»H)J.II»), Ha coeemaHIIII KOJIJia6opa11I111 ALICE, CERN r.)KeHeaa 

(lllaeiiuapII»). MaTepIIanbI )J,IICCepTa1111n .6bIJIII npe)J.CTaaneHbl Ha HeCKOJibKHX 
Me)l()J.yHapo)J.HblX KOHcpepeH11n»x: BbI'lIICJIHTeJibH!UI TeXHHKa B <l>II3HKe Bb!COKHX 
3Heprnii (Computing in High Energy and Nuclear Physics CHEP2000) r. Ila.[loaa 
(Jfrann»), XV Me)l()J.yHapo)J.HhIH CeMHHap no IIpo6neMaM <l>tt3IIKII BhICOKHX 

3Heprnii (The XV Int. Seminar on High Energy Physics Problems) r .. ,ll;y6Ha. XV 
Me)l()J.yHapo)J.H!UI KoHcpepeHl.ln» no Y JibTPa-Pen»TIIBHCTCKHM Jl)J.po-JmepHbIM 

CTOJIKHOBeHH»M (The XV International Conference on Ultra-Relativistic Nucleus­
Nucleus Collisions QM 2001), HhJO-fiopK (CIIIA), Second International Workshop: 

Very High Multiplicity Physics, r.,ll;y6Ha (Poccn»), Ceeepo-3ana.l{Ha» EaponeiicKa» 
KoHcpepeH11n» no Jl)J.epHoii <l>u3nKe (The North-West Europe Nuclear Physics 

Conference, NEW'0 1 ), r.liepreH, Hopaern». Ilo M'.iTepIIanaM )J.HCCepTal.lHII 
ony6JIIIKOBaHO 5 ne'laTHbIX pa6oT. 

Q6beM II CTpy!CT)'pa pa60Tbl 

,l];uccepTal.ln» coCToHT H3 aae)J.eHn», 'leTbipex mas, 3aKJIJOqemrn: u cnucKa 

mneparypbl. O6beM )J.HCCepTal.lllH 87 crpaHHll. Pa6oTa CO)J.ep)KHT 41 PIICyttOK. 
liu6nuorpacpn» co,1J,ep)l(HT 60 HaIIMeHoaaHnii. 

Ha 3am;HTY BhIHOCHTCH CJieJzyIOIIUie pe3yJILTaThl 

• B pa6oTe npe)J.flO)l(eH HOBblH nO)J.X0)J, K pa3pa60TKe H IICnOJib30BaHHIO 'lllCJieHHbIX 

MO)J,eneii a pen»TIIBHCTCKOH »)J.epHoii cpn3IIKe. 3To KOMnoHeHTHhIH no)J.XOA, npu 

KOTOPOM CJIO)l(HaJI 'lHCJieHHaJI MO)J.eJib co6I1paeTC» H3 6onee npOCTbIX 
He3aBIICIIMbIX MO)J,eJIHPyJOIIIHX KOMnOHeHT. 

• C 11eJiblO. peanll3al.lHII )J,aHHOro nO)J.XO)J,a aBTOpOM ccpopMYJIHpOBaHO noH»Tne 
CTaH)J.apTHOH KOMnOHeHTbl. JIJ06rui KOMnOHeHTa paCCMaTPIIBaeTC» KaK Ha6op 

CTaH)J.aPTH3IIpoaaHHbIX HHTepcpeiicoB Me)l()J.y ee 'lIICJieHHbIM anropHTMOM II 
BHelIIHHM MIIpOM. 

• ABTopoM onpe)J.eJieHa e)J.HHIIl.la o6MeHa )J.aHHbIMII - co6bJTIIe )J.aHHbIX. 
KoMnOHeHTa MO)l(eT reHepnpoaaTb TaKue co6hITH» H 3anIICb1BaTb HX B cpaiiJI 
)J.aHHbIX )J,AA )J,aflbHeiimero aHanH3a H B113yanu3a11un. KoMnOHeHTa MO)l(eT 
3a'lHTbIBaTh TaKHe co6bITH» H3 cpaiina )J,aHHbIX IIJIH nonyqaTb HX 9T )J.pyrnx 
KOMnOHeHT. 

• AaTOpoM pa3pa60TaH cpopMaT cpaiina )J,aHHbIX, KOTOpb!H n03B0AAeT xpaHlITb 
orpOMHbie o6beMbl )J.aHHbIX ll ocymeCTBn»Tb 3cpcpeKTHBttyIO pa6ory C )J,aHHbIMH. 
Heo6XO)J.IIMO OTMeTHTb, 'ITO cpaiin )J,aHHbIX, OT06p~eHn» cpaiina )J,aHHbIX, a 

3 



TaIOKe CBl!JaHHbie C HHMH MeTO.z:lbl KOHTJ)OJill II HaB11raun11 MOJYT 

paccMa-rpnBaTbCll KaK HeJaBIICl!Mal! CIICTeMa pa60Tbl C ,LlaHHblMII, HMe!Olllal! 

pa3JillqHbie npnMeHeHllll. 

• ,z::t;JIB peanll3aUllll KOMilOHeHTHOro IlO,LIXO.Lla aBTOpOM COJ,LlaHO KOMilOHeHTHO­

optteHTnpoBaHHOe nporpaMMHOe 06ecneqeH11e, o6be.z:lttHeHHOe B cnCTeMy 

NiMax. Ha cerO,LIHllllIHllH .z:1eHb He CyllleCTByeT aHanornqHblX Cl!CTeM, 

no.z:1.z:1ep)KttBa!OllIIIX pa3pa60TKY H HCil0Jlb30BaH11e qncneHHblX MO,LleJieH B <pll311Ke 

Bb!COKIIX :rneprnif. 

• ABTOpOM npe.LIJIO)KeH MexaHll3M arperupoBaHllll 0,LIHl!Mll KOMilOHeHTaMII .z:1pyrnx, 

KOTOpblH Il03B0JllleT nporpaMMHCTY COJ,LlaBaTb CJIO)KHbfe COCTaBHbie 

KOMilOHeHTbl, HCil0Jlb3yH B KaqeCTBe "c-rpol!TeJibHblX 6JIOKOB" y)Ke 

CYllleCTBYIQIUlle KOMilOHeHTbl. A IIOJib30BaTeJill rronyqaIOT B03M0)KH0CTb 

JaMeIUeHllll KOMIIOHeHT Ha aJibTep·HaTHBHbie 6e3 HOBOro rrpoeKTHpOBaHllll H 

rreperrporpaMMttpoBaH11ll Mo.z:1eneif. 

• ABTOpOM rrpe,LIJIO)KeHbl MexaHll3M B3aHMO,LleHCTBllll HeCKOJibKllX KOMIIOHeHT 

Me)K.z:ly co6oii: u MeTO,LIIIKa OT6opa .z:1aHHblX B COOTBeTCTBHII c Ja,LlaHHOH 

KOH<pttrypauueif, ~o II03B0JllleT opraHll30BaTb COBMeCTHYIQ pa6ory HeCKOJibKHX 

KOMIIOHeHT rryTeM rrepe.z:1aqn ,LlaHHbIX, HMe!OIUIIX ,LIOCTaToqHO CJIO)KHYIQ 

CTPYKTYPY, H .z:1aeT BOJMO)KHOCTb c-rpyKrypHoro n aHannTnqecKoro oroopa 

,LlaHHblX. TaKOM MexaHll3M He IIMeeT aHanoroB B cyiueCTBYIOIUeM rrporpaMMHOM 

o6ecrreqeHHII. 

• CoJ,LlaHHal! CHCTeMa NiMax rrpttMeHeHa K KOHKpeTHOMY KJiaccy Ja,Lla'I, a l!MeHHO 

K pa3pa6oTKe H llCIIOJib30BaHIIIO MK reHepaTOpOB C06bITHM B3allMO,LleHCTBllll 

%CTHU II ll,Llep B o6naCTH peJil!THBHCTCKOH l!,LlepHOH <pH3HKH. B paMKax ,LlaHHOro 

IIO)V(O,Lla COJ,LlaH 60JibllIOH Ha6op KOMIIOHeHT, KOTOpbie .z:1a10T B03M0)KH0CTb 

rrpOBO,Lll!Tb 'lllCJieHHOe MO,LleJIHpOBaHHe B3aHMO,LleHCTBHH 11aCTHU H l!,Llep B 

60JibllIOM ,LIHarraJOHe :rneprHH H .LIJill 60JibllIOro Ha6opa CHapll.z:10B H MllllleHeii:. 
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C0Aepmam1e pa6oThl 

B nepBOH rnase OilllCbIBa!OTCll 0611111e 11epTbl 'IIICJieHHbIX Mo.z:1eneil, 

IICilOJibJYeMbIX B peJillTIIBIICTCKOH .11.z:1epHOH <pll311Ke, HaJill'!lleM KOTOpbIX 

o60CHOBhIBaeTCll rrpe.z:1nolKeHHbIH KOMilOHeHTHblH no.z:1xo.z:1 K C03,LlaHIIIO 06beKTHO­

opne11n1poBaHHOHro <ppettMBOpKa. lf>opMyn11pyroTCll -rpe6osaHllll K 

pa3pa6aTbrnaeMOMY nporpaMMHOMy 06ecne11eHIIIO co . CTOpOHbl PaJHbIX rpynn 

IlOJib30BaTeJieH 'IIICJieHHblX MO,LleJiett II pa3pa60T'll!KOB 'IIICJieHHblX MO,Lleneil, 

pe3yJibTaTOM aHanll3a KOTOpb!X 6hlJIO pewem,e COJ,LlaTb CIICTeMy .z:IJlll pa3pa6oTKII 

'IIICJieHHblX MO,Lleneil, y1111Tb1BalOllIYIO o6IUHOCTb MO,LleJieH, 06ner11a10IUYIO pa6ory 

IlOJib30BaTeJieH II ysem11111Ba10IUY!O npOH3B0.z:111TeJibHOCTb pa3pa60T'lllKOB MO,Lleneil. 

B :noil rnase TaKlKe KOpOTKO npe.z:1CTaBJill!OTCll II o6cy)l(.z:la!OTCll OCHOBHble 11.z:1e11, 

Jie)Kallllle B OCHOBe npeMaraeMoro IlO.LIXO,Lla K pa3pa60TKe ll IICilOJlb30BaHIIIO 

'IIICJieHHblX MO,Lleneil, 06pa111aeTCll BHIIMaH11e Ha KOHUeilUIIIO KOMilOHeHTbl, KOTOpal! 

paccMa-rp11BaeTCH KaK 6JIOK MH KOHc-rpy11posamrn COCTaBHblX 'IHCJieHHbIX MO,Lleneii:, 

npe.z:1CTasne11h1 Mexa1111JMb1 (11acne.z:1osam1e, arperau11ll, npnKna.z:111oil MO.z:IYJib), 

Il03B0JIH!Ollllle pa3pa60T'IIIKaM llCilOJib36BaTb KO.LI ylKe roTOBblX KOMilOHeHT. 

Bo BTOpoii: rnase .z:1aHO ,LleTaJI~HOe om1ca1111e OCHOBHblX KOHUenu11ii: KOMilOHeHTHOro 

no.z:1xo.z:1a II ero <pyHKUllOHaJibHOCTII. 

Ha p11cy11Ke i IlOKaJaHbl OCHOBHhie COCTaBJill!Ollllle CIICTeMbl NiMax II IIX 

B3allMO,LleHCTBHe. 

Win NT/98 GUI 

Framework 

Component 

-= 

~ Data file 
Project 

~ 
D D 

P11c. I. ApxHTeKrypa cnCTeMbI NiMax 

B 11a11ane rnasb1 np11Be.z:1e110 KpaTKoe on11cam1e apXnTeKrypbI c11CTeMb1, a JaTeM .z:1a110 

6onee .z:leTaJihHOe on11ca1111e ee coCTaBJIH!OllIIIX. O6cylKJ:taeTCH Ko11uenu11H 

KOMilOHeHTbl, paccMaTpllBa!OTCll CBOHCTBa KOMilO!leHT, OilllCbIBa!OTCll 

KOMilOHeHTHble IIHTep<pettCbl 11 IIX B113YaJihHble npe.z:1CTaBJieH1!ll. TTpe.z:1CTaBJieHhl 

pa3Jill'IHbie crroco6bI pa3pa60TKll KOMilOHeHT. PaccMa-rp11saeTCll BOnpoc ynaKOBKII 

KOMnOHeHT II COnyTCTByIOlllero 11M nporpaMMHoro 06ecne11emrn B Mo.z:1ym1, 
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CBll3aHHbie C K0HKpeTHb[MII o6naCTlIMII rrp11MeHeHllll K0MIT0HeHT. 3i:1ecb lKe BB0)llITCll 

IT0Hl!Tllll q,a6p11KII KJiaCC0B K0MIT0HeHTbl, IIJleHTllq>IIKaTopa K0MIT0HeHTbl, 

arper11pyt0meii K0MIT0HeHTbl. )J;anee rroi:1po6Ho paccMaTPIIBalOTCll MeXaHll3Mbl II 

cpei:1c-rsa pa3pa60TKII K0MIT0HeHT, a TaKlKe o6Cyll<JlaeTCll i:1oeyMeHT11posam1e 

K0MIT0HeHT.. 3aTeM o6blICHlleTCll M0)leJib )laHHbIX, pa3pa6oTaHHall JlJ[ll cm::reMbl 

NiMax, paccMaTPIIBalOTClI 0CH0BHbie MeXaH113Mbl o6MeHa, xpatteHllll II o6pa60TKII 

)laHHblX, IT0MeplKIIBaeMbie CIICTeMOH NiMax. 3i:1ecb TaKlKe BB0JllITCll 0CH0BHbie 

IT0HlITlllI, IICIT0Jib3yeMbie rrp11 orr11catt1111 M0)leJIII i:1aHHbIX, II, rrpell<Jle scero, 

cq,opMyn11posaHO IT0HlITlle co6hITlllI i:1aHHblX, K0T0poe lIBJllleTCll KJIIO'leBblM 

3JieMeHT0M M0)lem1 i:1aHHbIX, rroi:1po6Ho o6CYll<JlaeTClI sorrpoc yrrpasJieHllll i:1aHHbIMII. 

Llst of event 
definitions 

\ 

Tree of 
channel 

definitions 

Datafde 

Chrumel 
definition 

Event 
records 

P11c. 2 .. CTPyKTYPa q>aiina i:1aHHhIX 

Event 
data 

3aTeM 0ITIICbIBaeTClI q,aiin i:1aHHbIX II ero B113YaJibHbie rrpei:1c-rasneHlllI. 

PaccMaTPIIBaeTClI 6116n110TeKa KJiaccoB JlJllI TPaHcrropT11p0BKII i:1aHHblX II BB0JllITCll 

IT0HlITIIH rrpei:1orrpei:1eneHHbIX co6hITIIH i:1aHHbIX II rrpei:1orrpei:1eneHHblX KaHaJI0B 

)laHHblX. )J;anee i:1aeTCH JleTaJibH0e orr11caH11e B03MOlKHOH COBMeCTHOH pa60Tbl 

K0MIT0HeHT II o6bHCHlieTCll MexaHll3M oT6opa i:1aHHbIX Ha 0CH0Be IIX KOH<p11rypa1111ii. 

BBOJlllTCll IT0HlITlle KOJIJla6opa1fUU KOMnOHeHm, KacaJOmeecH crroco6a 

B3al!MO)leHCTBlllI K0MIT0HeHT rrocpe)lCTB0M IIHTepq>eiicos. 3i:1ecb 'q>OpMynupyeTCll 

K0H11err11Hll co6hITHHHO-Op11eHTHpOBaHHbIX rrpoeKT0B II 0ITHCbIBaeTClI IIX BH3YaJibH0e 

rrpei:1CTaBJieHHe. B 3TOH lKe rnase K0p0TK0 rrpei:1c-rasneHa H)lel! IT0CTP0eHlllI 

M0)leJibHbIX HJIH M0i:1enupyt01UHX rrpoeKT0B, o6cyll<JlaJOTCH JleTaJIH c6opKH rrpoeKT0B 

IT0Jib30BaTeJIHMH, a TaKJKe 0TJill'llllI c6opKH rrpoeKT0B OT pa3pa6oTKH CJI0lKHbIX 

K0MIT0HeHT MeT0)l0M arpera1111u. B K0Hlle BTOpOH lJaCTH rrpHB0)lHTCH KpaTK0e 

orrucattue q>yHKllllOHaJibHblX B03MOlKHOCTeii CHCTeMbl, 0CH0BaHHblX Ha rrpuMeHeHHII 

MeT0i:10B K0ffTP0JIH H Hasurauu11, K0T0pbie HMelOTCH B CHCTeMe H KpaTKoe orrucaHHe 

HHTepq,eiica IT0Jib30BaTeJIH. 
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B :r:peTbeH rnase i:1aH0 ,lleTaJibH0e orr11caH11e B03MOlKH0CTeH IT0Jib30BaTeJIH 

npu pa6ore C M0,lleJIHMH qepe3 rpaq>H'leCKIIH ITOJib30BareJibCKHH IIHTepq>eiic. B 

lJaCTH0CTII, o6bHCHHeTCH, KaK BbI6paTb ttyll<Hyt(l K0MIT0HeHTY H3 CITHCKa 

rrpeJlJ[araeMblX K0MII0HeHT, IICII0Jib3YH TPII B11,lla IIp0CMQTPa. 

IW!nt@IP·: \Ji, ,IWMMHd·CZ:H1' -1 □ 1 xf 
i;ll[ie tdol y.,. Command<',{-.. tlol> .:M.12!.l 

oc;a;i;i ~ t 
~ N,me I Value! Oeldv&iuel ""' I . 

- i(jj Hadror-=models: + QI String decay use,g Regge fr~.wori luncbon$ Cmp 2 
ltJ Ela$IIC scatte-ng at low and I - QI Kn:.y stmg decay Cmp 2 
[] Conection ol the energy-morr • [] String decay umg Regge 11agmeni4bon llXICb. Cmp 2 

uJ Ganvna convertion i-ito a \le( 
+ □ Garrma corwerbon llto a vector meson Cmp 2 

DI Hadron aeabon horn qua,ki + OJ Meson Of baryon qua,k conlenl Cmp 2 
- OJ Conedion of the ener~ conservation Cmp 2 

GI Meson OJ ba1yon quark conh •• aim\llf.\\, lltil 411•■---11111161 
QI Kl'lky st:1.-.g decay E,,Lmt 1e-007 1e-007 20 

~Nucleuintialstate - Q Unstable particle decay accordr-ig lo the ph.s;e-:p ... Cmp 2 
QJ The base lor string models rAltempts 100 100 20 

lfi Sbing decay umg Aegge ha Roeu,once 1 1 20 

ltJ Unstable particle decay accc + GJ Nucleus ntial date Cmp 2 

~ Meson. baryon ar,:1 meson-bi ... Q5 0.5 20 
beta 1 1 20 

~ Aeggeon based pa,ton string ompit Q'.35 0.35 G,V 20 
fb Pome.-on based parton stung NI.ITibefdaue~s 200 200 20 
ltJ String decay Uffig Lund!,~ Sllaogen,est supp1eS$IOl'l 0.48 Q48 20 

- fl Paiticle disllbubons Maiamal rurbet at clA pome1ons 10 10 20 
!\j]IP,oudo<ap;Jfy sigmaPt 0.55 Q55 G,V 20 

Mirwnalmaiu Q3 0.3 G.V 20-
Minrnaleiclfal'MSS Q32 0.32 G.V 20 
Wdh1 of PlSQUbled 0.55 0.55 GeV"GeV 20 
W"dh2of PlSQUa1ed 0.01 001 GeV"GeV 20 
GWI distribt.tion parameter 1 Q18 0.18 20 
Gk.wl dffliWion parameter 2 5 5 20 
EnergyWfoljet 10 10 G,v 20 
HaicF'lu.t I 2 G.V 

~ •I I ~ • I • 
.. " . ·1 

Categoiy I Module I Hiesaichy I Input maps I MatCN""I\} maps P<l!4ffielels I Outp.t conf1g1.ntion I Settings t 

~ Cllro!lnl l)loceu I; NiM3ll·inleroall)locess ::J 

•I I ~ 
R,,dy 

P11c. 3. IIpuMep pe,naKTHp0BaHHH rrapaM~0B KOMII0HeHTbI 

3,necb OITIICbIBaeTClI B03MQ)Kl{0CTII H3MeHlITb COCTOHHlle K0MII0HeHThl, T.e. 

pe,naKT11poBaTb KaPThl BX0,llHbIX ,naHHbIX, rrapaM~0bl KOMII0HeIIT, 3aMeHlITb 

II0,llK0MII0HeHTbl. OrrllCbIBaeTCH B03MQ)Kl{QCTb rrepeKOH<p11I-yp11poBaHIIH Bb!B0,lla 

,naHHbIX. B 3TOH qaCTII paCCKa3bIBaeTCH, KaK C03,llaTh MO,lleJIHPytOIIlllH rrpoeKT H3 

OT,lleJibHbIX K0MIT0HelIT II KaK pe,naKTllpoBaTh YJKe C03,llaHHbIH rrpoeKT, rrpe,ncra,meHbl 

MeTO,llbl MO,llllq>l!Kal11111 II o6HOBJieHHH 'IIICJieHH0ro anropl!TMa COCTaBHbIX 

K0MII0HeIIT 6e3 neperrporpaMMllpOBaHIIH rrocpe,llCTB0M rpaq>ll'lecKoro llttrepq>eiica 

IT0Jlb30BaTeJIH. 3,nech TaKlKe OOCYlKJlalOTClI B03M0)Kl{0CTII K0ffTP0Jillp0BaHHH 

BblII0JIHeHIIH rrpoeKTa. ,ll;eTaJibHO paccMaTPHBaJOTClI B0IIp0Cbl pa6oTb1 C q>afUIOM 

,naHHhIX, Harrp11Mep, rrpo6neMhI oT6opa sxo,nHhIX ,naHHhIX, yrrpasnemrn rrpo11eccoM 

Bbl,lla'III BbIX0,llHbIX ,llaHHbIX, ocymeCTBJieHl!H CTPYKTYPH0ro oT6opa ,llaHHbIX, T.e. 

B03MQ)Kl{QCTII rrpocMaTPHBaTb If BbI,ZJ;eJilITb lleJlhie KOHqmrypa111111 3aIIllcaHHbIX B 

q>aHJI co6bITIIH ,llaHHbIX (IIJIII 11X OT,lleJibHbIX qacreii), a TaKJKe caMH ,llaHHbie c lleJlblO 

orrep11poeaTb T0JibK0 C BbI,ZJ;eJieHHblMH ,llaHHblMII. P11c. 4. 

7 



hiiM@WE -\□ lxl 
El r,• Edol ~'°" ~ 'ii"""' llelo -=1!!.I~ 

D ~I.I ~ f 
~ 1r\ !=N..,.========1 =,o =;::I=,=,,=. =;:l=sho<=,=.,..=1;:::u=,.name=:;::I =::::;i_ JI 

HaO"CWllC models 
lg Elawc scatlein;1 at bW 
G C9llecilon ol the energy: 
Gl Gall'lmacoiwertiorl~o• 
Gl Haiion creation horn q., 
□ Meson a b«yon q.,ark ( 
ClKny,tmodeco,, 

ltJ Nucleut 1nllial state 

□ The base la sting modE 
rtJ Slungdec~w:i,gReg,;; 
~ Unstable PlYbcle dee~ 
ftl Meson, bar}/On and mes, 
~ f:leggeonbasedpartonl 
i{l Paneronb4sed'pa1ton~s 
~ Strwig decaJ usng ll.lld 

- ~ ParticledistrWions 
i'/iJ P,'""°'..,.;ty 

gategory ~ J H1e1a1c~ 

.!.J 

+ " 1• PomeronPartonStrngModel I~ 2013001 Normal SHN Event 
- "'. Pomc,orf'artaiStri-)gModel OU:pij 2013002 Normal SHN Event ,J, 

.. _ § [PcrticleJ ¾· ., ~ 30 ,. [GJ°'""J Paiticle 
. ·'·•-~· MOWIOP0ri . J ~· • ,-.·: ,10 Gr~ Moving..: -~=--11• ~~~--.... Matt 302 dcuile M GeV 11 

- °'°'"' 303 double Q 
+ §. Proiectikuesidual 2013015 G,°'"" SN2013. .. 
+ 1a Taigetreiwal 2013016 Gr°'"" SN2013 ... 

2009)))1 Normal SHN Event 
··2tnnl11 G,°'"" SN2009. .. 

---Glillil■--•,a 
""~ Encoding 

- 'l!I. Antr
0

pai-lon. . 

- 'el Paton 
- 'GI Movi-igpoint -x-

.... T-posibon 
- X • colfl)Ol"'lel)l of Loren ... 

- Z • component of Loren. .• 
.... ~ ......... 

Conl~at1on [ Data J D~ 

··~12 
2ll 
10 

101 

104 
105 

107 

""' 

... Enc 
G.,,., SN2009 ... 
Gi°'"" Parton 
G,"-" Movi-lg. .. 
dout,je X 

double T 
double Px 

do..ofe PZ ........ ' 

fem, 

fem, 
GoV 

GeV 

1,, 

le-I 
1t 

~ 
2!J Ct.rent process: r ; NiM<1)( - ritemal procest ::i 

.!.J 
Read}' 

PHc. 4. BbI,!leJieHHe KOH<jmrypa~Hii co6bITHH ,!laHHblX 

3aTeM o6b.HCfilIIOTCR BO3MO)KHOCTH nocrpoeHHR O,!IHOMepHblX If ,nByMepHblX 

rHCTorpaMM, a TaK)Ke .!IByMepHblX IlJIOTOB, BO3MO)KHOCTlf npOBO)llITb pa3Jill'IHbie 

onepaUlflf Hll.LI BbI6paHHb!Mlf ,naHHbIMlf c nOMOI.QblO pa3JIH'!HblX oro6pa)KeHHH, 

ncnOJib3YR, HanpHMep, MbIIIIb lfJIH KlfCTb. Bo3M0)KHOCTH pa6orbI C rHCTorpaMMaMlf B 

CHCTeMe NiMax cpaBHHBaJOTCR co cpe,!ICTBaMH lf3BeCTHOro naKeTa nocrpoeHilll 

rnCTorpaMM HBOOK. B KOHi.le 3TOH qaCTn paccKa3bIBaeTCR, KaK11M o6pa30M 

nOJib30BaTeJib CHCTeMbl MO)KeT nOJiyqlITb Heo6xO,!llfM)'IO HH<pOpMaUHIO O CHCTeMe H 

ee KOMnOHeHTax, a TilK)Ke nOMOLQb npn pa6ore c ClfCTeMOH. , 

B .!IOK}'MeHTaQlfH CHCTeMbl NiMax onncaHa o6JiaCTb npHMeHeHHR ClfCTeMbl, 

onHCaHbl OCHOBHbie ee KOHUenUHlf, OObRCillieTC.H pa6oTa c KOMnOHeHTaMH u 

,!laHHb!Mlf nocpe,!ICTBOM rpa<plfqecKoro lfHTep<f>eiica nOJib30BaTeJijj, OnHCbIBaJOTC.H 

OIIIH6KH, KOTOpbie MOryr B03HHKaTb B XO,!le BblilOJIHeHilll KOMnOHeHT H T./:1. B 

,nOK}'MeHTaQHlf .!IJlR OT,!leJibHblX KOMnOHeHT co.1:1ep)KlITC.H lfH<pOpMa~lfR O napaMerpax 

KOMnOHeHT, HX Kapn!X BXO,!IHblX ,!laHHbIX, OnHCaHbl KOH<pHrypaQHlf co6bITHH 

,!laHHbIX, KOTOpble MOryr reHepnpoBaTbCM KOMnOHeHTaMH If T.,n. Haanra~HH no 

,!IOK}'MeHTaQHH n noHCK Heo6XO,!llfMOH HH<pOpMa~HH MOJKeT 6b!Tb ocyLQeCTBJieH no 

co.1:1ep)KaHino If no KJIJOqeBbIM cJioaaM. 

B qeraep:roit rnaae npHBO)llITCR onncaHHe MO,!leJIHP)'IOillHX H cneQlfaJibHblX 

KOMnOHeHT, a HaCTORLQlfH MOMeHT BKJIJOqeHHblX a naKeT, a TaK)Ke Ta6JIHU ,!laHHblX, 
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ucnOJib3yeMblX 3THMII KOMnOHeHTaMII. Hn)Ke npHBO)lllTCll nepeqeHb 3THX 

KOMnOHeHT, K0TOpbie MO)KH0 pa3.nemrrb Ha .nae rpynnbI: MO.nem1p)'IOLQHe II 

cneu11aJibHbie KOMnOHeHTbl. 

Moae.mpylOll/lle K0M//0Hellmbl. 

• KBapKOBbIM COCTaB qaCTHU - Mo,nem1pyer KBapKOBbIH COCTaB 6apHOHOB H 

Me30HOB .!IJill nocJie,nyJOLQero MO,nem1poBaHllll B036ylK.AeHHblX CTJlYH, IIJIH 

pacLQenJieHllll 6apHOHOB (aHT116ap110HOB) Ha BaJieHTHbie KBapKII (aHTIIKBapKH) 

HJIH )lllKBapKH (aHTll)lllKBapKII). 

• KOHBepCHR !pOTOHa - 11cnOJib3yeTCll .!I.JI» MO,nem1poaaH11ll B3allMO,neHCTBllll 

peaJibHOro IIJIII BHP'fYaJibHOro <pOTOHa C HYKJIOHOM HJIII R,npOM. BblilOJIHReT 

npeo6pa30BaHl!e !pOTOHa B BeKTopHbIM Me30H IIJIII KBapKOBYIO CHCTeMy 

Me30HHOro nma. 

• Pacna.n pe30HaHCOB - MO,nem1pyer pacna.n pe30HaHCOB, HCnOJib3Yll .!IJill 

onpe,neJieHHll 4-uMnyJibCOB qaCTHl.l npo,nyKTOB pacna,na aJirOpllTM KonbIJIOBa, 

KOTOpblH n03B0JIReT yqCCTb He TOJibKO pa3peIIIeHHbie !pa30Bble OfibeMbl )lJill 

npo,nyKToB pacna.na, HO H Ma-rpnqHbie :rneMeHTbI pacna.noa. 

• Pacna.n npo,nOJibHoii CTJlYHbI I - Mo.nem1pyer pacna.n B036ylK.AeHHbIX 

npo,nOJibHblX CTpyH Ha CTa6HJibHbie qaCTlll.lbl If pe30HaHCbl, ucnOJib3YR <pyHKUIIIO 

<pparMeHTa~lflf KBapKOB B a.npOHbl, KOTOpaR 6b1Jia npe,nJIO)KeHa B JlyH,nCKOM 

MO,neJIII. 

• Pacna.n npO,!IOJibHOH CTPYHbl 2 - ,naHHaR KOMnOHeHTa HCnOJib3yer IIHylO 

<pyHKl.llliO <pparMeHTal.lllll KBapKOB a a.npoHbl, KOTopall 6bIJia nonyqeHa a paMKaX 

TeopuH Pe_n)Ke. OHa MO)KeT 3aMeLQaTb npe,!lhI.llYillYIO 11cnoJib3Yll Mexaml3M 

3aMeLQeHHR. 

• Pacna.n KHHKOBOH CTpyHbl - MO,neJittpyer pacna.n B036ylK.AeHHblX KllHKOBblX 

crpyH Ha CTa6HJibHbie '!aCTlll.lbl II pe30HaHCbl. 

• Mo,neJib a.npoH-a.npoHHblX CTOJIKHOBeHHH - ,naHHaR KOMnoHeHTa IICnOJib3yer .!IJIR 

onpe.1:1eJieHHR ceqeHHH · B3aHMO,!leHCTBHH anropHTM, npe.!IJIO)KeHHblH B T~OpHII 

Pe_n)Ke-fp116oaa. 

• Mo,neJib a.npoH-HYKJIOHHbIX, a.npoH-ll)lepHblX II R,npo-JI,nepHbIX CTOJIKHOBeHIIH -

noM~pOH-nap-roHHaR CTpyHHaR MO,!leJib. 3-ra MO,neJib MO)KeT 6b!Tb IICnOJib30BaHa 

)lJlll pacqeroB Heynpyrnx CTOJIKHOBeHIIM pa3Jill'!Hb1X a.npoHOB II pa3JI1fqHbIX ll,nep 

C R,!lepHbIMII MIIIIIeHRMII. 

• EapHOHHO-aHT116ap110HHaR aHHllnIJilll.lllll - KOMnOHeHTa n03B0JllleT 

Mo,nen11poBaTb cneUllaJibHblH Tlln Heynpyrnx B3allMO)leHCTBIIH a.npoHO_B, KOr.na 

aHTHKBapK ( aHTll)lllKBapK) 113 o,nHOro CTaJIKIIBaJOLQerocll a.npoHa aHHlffHJillpyer C 

nO,!IXOJVILQHM no apoMary KBapKOM (/:IHKBapKOM) 113 ,npyroro CTaJIKIIBalOLQerocll 

a.npoHa. 
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• Ynpyroe CTOJIKHOSeHHe )lJill HH3KHX H Sb!COKHX 3Heprn1t - MO)leJittpye-r ynpyroe 

CTOJIKHOsem1e 'JaCTHl-1- ~aHHall KOMITOHeJITa MO)l(eT HCITOJlb30SaTCll S Ka'leCTse 

6a30S01f )lJlll nocrpoeHHll MO)leJielf ynpyroro CTOJIKHOSeHHll, KaK anpoHOS, TaK " 

naPTOHOS. 

Cnel{UaJlbllble KOM1lOlle11mb1. 

• KoppeKI.tHll 3HeprHH lf HMnyJibCa CHCTeMbl 'laCTHI.t - SblilOJIHlleT KOppeKI.tHIO 

3Ha'JeHHlf 3HeprnH lf HMnyJibCa )lJlll Ka)l()lOlf po)l()leHHOlf S CTOJIKHOSeHHlf 

'laCTHI.tbl, 'JT06bJ o6ecne'IHTb coxpatteHHe nOJIHOlf 3Hepruu lf ITOJIHoro HMnyJibCa 

S peaKI.tHH. 

• 11cesno6bICTpOTa - Sbl'IHCJilleT ncesno6bICTpOTY. 

• DbICTpOTa - CTpOHT S3SellleHHble pacnpeneneHHll no 6bICTp0Te. 

• Ilonepe'IHbllf HMnyJibC - CTpOHT s3seweHHble pacnpe)leJieHHll no nonepe'IHMY 

HMnyJibCy. 

Tptt nocJie)lHHX KOMnOHeHTbl ucnOJib3yIOT KaPTbl oT6opa )laHHbIX 3-HMnyJibCa tt 4-
HMnyJibCa. OHH TaK)l(e MOryT HCnOJib30SaTbCll KaK COCTaSHble KOMnOHeHTbl 

attamBnpyiomero npoeKTa. 

Cnenye-r ITO)l'lepKHYTb, 'ITO KOMnOHelITbl MO)leJIHpyIOlJlHe CTOJIKHOSeHHll ll)lep 

llSJ!lllOTCll COCTaSHblMlf KOMITOHeIITaMH HCITOJib3yIOlllllMH nO'ITH see Sbillle 

nepe'IHCJieHHbie MO)leJIHpyIOlllHe KOMnoHeHbl. Ha pucyHKe 6 npHSO)lllTCll pe3yJibT8T 

pa60Tbl TaKOlf MO)leJIH. 
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B qaCTHOCTH, nepen po3blrpblllleM CTOJIKHOSeHHll S COCTase 3T01f KOMnoHeJITbl 

pa60TaeT KOMITOHeIITa, MO)leJIHPyIOlllall H8'laJibHOe COCTOllHHe ll)lpa. Ha pucyHKe 7 
nOKa3aHbl pacnpeneJieHHll K00p)lHH8T H HMnyJibCOS HyKJIOHOS, nonyqeHHble S 

pe3yJibT8Te pa6oTbl 3T01f KOMnoHeJITbl. 

PacnpeneneHHll KOOpJlHHaT HyKJIOHOS PacnpeneneHHll HMnyJibCOS HyKJIOHOS 
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Pnc 6: PeJyJibTaT pa60Tbl KOMnOHeJITbl MO)leJIHpyiomeii Ha'laJibHOe COCTOllHHe ll)lpa. 

Pacnpenenettnll nonyqeHbI )lJ!ll llJlpa u:2 

Heo6XO)lHMO OTMeTHTb, 'ITO see npusO)lHMbie Pe3YJihTaTbl s 3TOH rnase nonyqeHbl s 

paMKax pa3pa6oTaHHOH CHCTeMbl. 

B 3aKJIIO'leHHH K pa6oTe npHSO)lHTCll KpaTKOe OITHcaHne OCHOSHblX H)leH, Jie)l(alJlHX S 

OCHOSe KOMnOHeJITHOro nonxona K pa3pa6oTKe lf npnMeHeHHIO 'JHCJieHHblX MO)leJieH, 

a TaK)l(e Kp8TKOe onucaHne OCHOSHblX CSOHCTS C03)laHHOro nporpaMMHOro 
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p. MeV1c 



o6ecneqemui H C03.!laHHbIX MO.!leJmpy!Oll.lHX KOMTIOHeHT, If no.11qepKHBaeTCll HX 
HOBH3Ha If ttayqHaJI 3HaqHMOCTb. 
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