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1 BBe~eHHe 

Ha cTap;rur IIOI\rOTOBKn n rrpn rrpoaep;erurn aKcrrepnMeHTOB B o6rra
cTII 4JH3HKII BhlCOKliX 9Hepr.Jril cymecTBeHHOe l3HR"'I€HH€ ;tJ;lUI ITOJiyqeHH.H 

B KpaT'1aii:UJIIe CpOKII Ka""!eCTB€HHHX tJlll3HqecKHX. pe3yiT:&TRTOB HMeeT 

a<!><f>eKTHBHaa opraanna:J.jrur KOMrrrreKca Mop;errrrpyiOlW!X rrporpaMM, o 6ec
rre'1HBaK>I..IJ;aJI yp;,o6Hoe II rrpocToe HX IICITOJih30Baa:He axcrrepHMeHTaTo
paMn. Xopoweir ocHoaoir p;llll patlpa6oTKH .. TaKnx KOMIIrreKcoa crry)I(HT 
cncTeMa GEANT3 [1], rrpep;ocTaBliJIIOII(aa IIOlihtlOBaTeliiO MOlW!bie cpep;
cTBa KaK )l;JIH OTIHCaHHH oco6eHHOC:Tei 9KCITepHM:eH'l'R, TaK H ;o;rur IIO

ny'IeHHK Tpe6yeMOH MOp;elibHOH rurciJopMa:J.jrui B yp;o6HOM 1\llll p;alibHeH
lliero RHaiTHOa BH}J;e. 3an:02K€HHhle B CHCTeMe B03MOXHOCTH ,Il,ll1HtM1I'1€

CKOI1: HaCTpofiKJZI npoqecca Mo;o;emzrpOBaHII.H, peaJIH30BaHH.hi€ C TIOMOI.I.J;hiO 

rrporpaMMhl FFREAD [2), a TaK)I(e ee mrTepaKTHBHhle B03MO)I(HOCTH 
orrpep;eliJIIOT nerKOCTb HaCTpOHKH MOp;errnpyroll(eH rrporpaMMhl Ha KOH
KpeTHhle Tpe6oaaHHJI BKCIIepHMeHTa, IIOtlBOJIJIJI IIpOBOI\Hrb pa3pa60TKY 
oTp;elihHhlX rrporpaMMHhlX aneMeHTOB 6et1 peanbHoro rrporpaMMnpoaa
HHK Ha arrropHTM1I'I€CKOM JI3hlKe. 

Pacwnpeane rrop;o6Hhlx BOtlMO)I(HOCTeH B KOHKpeTHhlX rrporpaMMHhlX 
peal!Htla:J.jHJIX cyll(eCTBeHHO IIOBhlWaeT CKOpOCTb panpafiOTKH rrporpaMM, 
yMeHbWaeT IIpOI(eHT 1\0IIYCKaeMhlX OWH60K H II03BOliJieT COCpep;OTO'IHTb 
BHHMaHne 3KCIIepHMeHTaTopoB Ha peanHtla:J.jlm IIpOI(el\yp n MOI\YlieH, OT
pa)l(alOII(HX cyTb pewaeMOH 3ap;a'In, OCBO 60)1(1\aJ! HX IIpn 3TOM OT py
THHHOro rrporpaMMrrpOBaHHJI 3lieMeHTOB, 1\0IIyCKaiOlW!X IIOliHYIO <f>opMa
JIH3ai(HIO B paMKax orpaan'Ierurir, orrpel\erreHHhlx oco6eHHOCTJIMn pac
cMaTpHBaeMon rrpo6neMhl. IIpaanrrbHhlH Bhl6op TaKnx erreMeHTOB, crre
I(HarrbHhle opraHH3a:J.jHOHHhle peWeHHJI BMeCTe C WHpOKHM HCIIOlih30Ba
HHeM B03MO)I(HOCTeH HHCTpJMeHTaJibHOH CHCTeMhl rrporpaMMHpOBaHHJI 
PATCHY [3] MoryT, KpoMe Toro, naa'IHTerrbHO o6rrer'IHTb pa6oTy rro 
c03,IJ;aHHIO MHoronapHaHTHoro pacwup.HeMoro orrH.caa::wr axcrrepHMeHTa, 
1\0CTYIIHOro WHpOKOMY Kpyry IIOlih30BaTelieH. 

Htlrro)l(eHHhle BhlWe coo6pa)l(eHHJI 6hlnH rrpHWIThl na OCHOBY rrpn patl
pa6oTKe HeCKOlibKHX rrporpaMM MOp;errn:pOBaHHJI <f>ntllii'IeCKHX BKCIIepH-
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rHif. 06:rn;aa qacT:b COO;t:J;aHHhlX nporpaMM, He OaBHCHll.l,aJI OT KOHKpeT

HOif 3a}l;a'9:H MO}l;enHpOBaHH.H, Bhl}l;eJieHa IIpFI 3TOM B CaMOCTO.HTeJI:DHbi:ii 

rrporpaMMHhlH KOMIIJieKC (IlK), IIOIJBOJll[IOIJzyiH Cyll\eCTBeH.HO pacun!pHTh 

BOOMO)J{HOCTH q>opManHOOBaHHOrO OITIJ.Ca.HH.H 8KCIIepHMeHTOB M cepBH

CHhle cpe/ICTBa, o6ecrre'mBaiO!l\He IIpOCTOTY H Y/I06CTBO pa60Thl IIOJih

IJOBaTelll[. PeanHIJOBaHHhlH IlK nlll[eTc.!! IIOJihiJOBaTeJihCKHM pacwupe

aneM CTaH/IapTHOH CXeMhl opraHHIJaii:I!H IIpHKJia/IHOH rrporpaMMhl B CH
CTeMe G EANT3. Oa IIOIJBOJll[eT opopMann3oBaTh aneMeHThl orrncaarur 

HOBbiX '9:aCTHD; H MO;t:J; pacna;t:J;a '9:aCTHD;, HOBhlX MaTepiianOB H cpe}l;, oa

IIOJIIDIIO~X 3KCIIepHMeHTaJThHYIO YCTaHOBKY, KHHeMaTIIKH nyqxa H HC

CJie}l;yeMoro q>HOH'9:eCKOrO co6i.rT:rur, B TOM '9:HCJie C npHMeHeHHeM M0-

1\eJieH JETS'ET [4, 5] n PYTHIA [6, 5], ormcaHHJI pa3JIH'!Horo Tuna 

1\eTeKTOpOB 'laCTHD; H reoMeTpHH aKCIIepHMeHTaJihHOH ycTaBOBKH B n;e

JIOM. ,I\llll peannaan;rm IIOCJiei\HeH BOIJMOJKHOCTH rrpe/IJIO>KeHhl CXeMa op

raHH3an;HH 6anhl o6o.eMoB M011enn aKcrrepHMeHTa n cpe/ICTBa Bhl6opa 

KOHKpeTaoii Koaopmypan;rm ycTaHOBKH HIJ arreMeHTOB aToii 6a::Jhl. B co

eTas IlK BKJIIO'leHa 1\0IIOJIHHTeJihHaJI rrporpaMMa po3h!rphlwa '!eThlpex

'lacTH'IHOro pacrra11a nccrre11yeMhlx '!acTnn;. B Ka'leCTBe cepnHCHhlX no3-

MOJKHOCTeii pa:3pa6oTaHhl n peann3oBaHh1 cpe/ICTBa 11Jll[ IIPOIIOJIJKeHJ!U! 

cqeTa nocne ero npep:DIBa.H1ilil Ha'9:121Haa c nocne;t:J;Hei BHyTpeHHeii xoH

TporrhHOH TO'IKI!!, a TaKJKe aa6op rrpon;e11yp opopMIIponaal!U! rpaopn'Ie

cxoro MeTaopaiirra co CTaH/IapTHhlMn pncyaKaMH ycTaHOBKH, B3aHMOIIeii

cTnnii 1!1 IIOJIY'!eHHhlX CTaTHCTH'leCKHX pacrrpe/leJieHHH KaK B opopMaTe 

IRIS [7], TaK n B RZ-opopMaTe cncTeMhl ZEBRA [8]. 
IIpe/IJIOJKeH n peanniJOBaH HOBhlH IIO/IX0/1 K opraHHIJaii:I!H n paMKax 

cncTeMhl PATCHY arreMeHTOB orrncaHHJI n yrrpanrreHHJI mtMl!ThiO rrpo

rpaMMhl. IIporpBMMIIh!ii MaTepnarr KOMIIl!eKca cTpyKTypuponaa B co

OTBeTCTBHH c rrpe/IJIOJKeHJ!U!Mn [9] n pa::JMell\eH B :Ha6op·~ PAM-opaiinon 

HHopOpMaqi!!OHHOrO, opraHH3an;I!!OHHOrO 1!1 opyHKn;HOHaJihHOrO TI!!IIOB. 

Pa6oTa BhliiOJIHeHa B JICB8 OIUIH aa 8BM cepHH EC. Pa::Jpa6o

TaHH:blir IlK l:ICITOJibOOBaH B Ka'l:feCTBe COCTaBHOrO aneMfHTa B peanH

OOBaHHhiX nporpaMMax MO)J;eJIHpOBa.HH.H axcnepHMeHTOB Ha- ycTaHOBKax 

Blii:C-2 [lO]n 8KC'IAPM, IIO/IrOTOBKI!! rrpoeKTa aKcrrepnMeHTa no rro

ncKy n 1!!3Mepeanro CP-aapyweHIDI B pacrra11ax B-Metlo!Ion [11] H uc

cneiiOBaHHJI IIapaMeTpOB IIpOTOTHIIa lKH/IKOKpHIITOHHOro KaJIOpHMeTpa 

aKcrrepHMeHTa NA-48 [12]. Ilocrre11Hl!l! aa11a'Ia rroTpe6onana rrepeaoca 

IlK aa IBM PC, 11Jll[ 'lero B rrporpaMMHhlii MaTepnan KOMIIneKca 6hlnH 

BKJII0'9:eHbi aneMeHThl, o6ecne-.:m:BaiO~He e'fo TpaHCITOpTa6eJI:DHOCT:b. 
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2 MexaHH3M <f>opMaJIH3a~HH B03MmKHocTeH 

ODHCaHH.H 3KCDepHMeHTa 

Han6orree rrpocThlM crroco 6oM cpopMarrnt~arrmr BOtlMOJKHocTeii: orrn
caHID! aKcrrepHMenTa 11BJUieTCJ! tlallaane B BHIIe KJIIO"!eii: FFREAD rra
paMeTpoB KOHKpeTHhlX IIO/IIIPOrpaMM cncTeMhl GEANT3 n BhltlOB aTnx 
IIO/IIIporpaMM c orrpe/lerreHHhlMH TaKHM o6patlOM rrapaMeTpaMH. HMenno 
TaK B pat~pa60TaHHOM IlK pearrntJOBaHhl BOI3MOJKHOCTH OIIpe/leJieHH1! 
xapaKTepncTHK rrepBH"'HOH ( narreTarol.lleii:) "!aCTHIThl ( IIOI\IIPorpaMMa 
GSKINE), napaMeTpoB oD;HcppOBKH patlJIH"'Horo Tnrra lleTeKTopoB "!a
CTHI1 (no11nporpaMMhl GSDETH n GSDETD) n arreMeHTOB pao6nenH1! 
TaKnx lleTeKTopoB Ha "!acTn (no11rrporpaMMa GSDVN). Ilpn aToM B nep
DOM crryqae )1;0ITOJIHHT€1IbHO BBep;em.r BOOM02KHOCTH p03Dirponiia IIOJI

HOrO HMttynoca P HarreTaro~eH qacTn::n;I:.I H3 nap;aHHorO RMnylihcHoro 
pacrrpe11erreHH11 n cnoco6 oallaHH11 TaKOro pacnpe11erreHH11, a TaKJKe cpe/1-
CTBa orrpe/lerreniD! BecoBoro Koacpcpn!jnenTa /\lUI JII06oro P B BH/Ie nona
noMa oT P. 8To oco 6enno aKTyaJihno npn MO/IerrnpoBaann aKcnepnMen
TOB B ITY""'Kax He:i!TpaJibHhlX "9:aCTHD;, HM€10lli,HX pa3MhlThle HMIIYJibCHhl€ 

crreKTphl :rr, crrep;oBaTeJibHO, Tpe 6yroi.IJ;HX yqeTa aHepreTlrt:Iecxmf oan:v.rcH
MOCTH ce':Ienml pmK,n;eHII11 '1aCTHD; Hccne,n;yeMhlX co6hlTHii B Tex cnyqasrx, 
KOrp;a TaJWii 3aBHCHMOCTbiO H€JThOJI npeHe6pe'lb. 

HecxorrbKO ,!l.pyrHM cnoco6oM - nap;aHHeM BeJIH-q]]H, -qepeo xoTophle 
rrpontJBO/IHTCJ! Bhl"!ncrrenne napaMeTpoB no11rrporpaMM GEANT3- cpop
Marrnt~oBaHhl B IlK BOtlMOJKHOCTH Onpe/leiTeHH1! BepiiiHHhl MO/Ielinpye
MOrO BtlanMO/IeHcTBH11 (rro11nporpaMMa GSVERT). IIorroJKenne BepiiiHHhl 
co6hlTID! onpe11eJUieTc11 KOOP/IHHaTaMH BHyTpenneli MHIIIenn aKcnepn
MeHTa, HarrpanneHHeM ocH rry"tfxa HaneTarorn;nx qacTHIJ;, orpaHH'leHHHMH 
YCTaHOBITeHHhlX KOIIIIHMaTOpOB H patJMepaMH Bhl6paHHOH MHIIIeHH. 

KoM6nnaiiH11 IIBYX onncaHHhlx Bhliiie cnoco6oB, 1\0IIOIIlieHHaH /\lUI o6-
l.liHOCTH IIO/IXO/Ia BBe/leHHeM napaMeTpa, OIIpe/leJUIIOl.lle'l'O KOIIH"'eCTBO 
He06XO/IHMhlX IIOBTOpeHHH BhltlOBa 01\HHX H TeX JKe IIO!\IIpOrpaMM CH
CTeMhl GEANT3, rrooBorrnrra cpopMarrnt~oBaTh B pat~pa6oTaanoM IlK 
BOtlMOJKHOCTH orrpe/lerreHH11 HOBhlX "!acTHII ( no/lnporpa.Ji.(Ma GSPART) 
n HOBhlX MOll pacna11a "!aCTHII (no11nporpaMMa GSDK}, HOBhlX MaTe
pnarroB (no11rrporpaMMa GSMATE) n HOBhlX cpe11, oanorrH1!IOl.liHX ycTa
HOBKY (no11nporpaMMhl GSTMED n GSMIXP), orrncaHH1! lleTeKTopoB 
(no11nporpaMMhl GSDET n GSDETH), orrpe11errenH11 na6opa n xapaKTe
pncTHK "!acTHII ncXO/IHOro co6hlTH.II (no/lnporpaMMa G$KINE). B Ka-
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"<IeCTBe ;rJ;OllOliHlZ[TeJihHhlX B03MOXHOCTe:ii npH onpe;a;eneHHH HOBhlX "9:a

CTIID; peaJIII30BaHbl cpe;r::r,CTBa p03hlrpblllla MacChi OIJ;HOiJ: H3 :JTHX "<IaCTH:Q 

(pe30HaHCa) H3 3a;tJ;aHHOrO IIOJih30BaTeJieM pacnpegerreHIDI HJIH H3 HOp

MaJihHOrO pacnpegerre~ c na;r::r,aHHoi cpegHeil MaccoH II IIIHpHHoir. IlpH 

C03;r:J;aHHH HOBhlX MaTepHaJIOB peai.III30BaHa B03MO)KHOCTh onpegeJieHH.H 

ycpe~jHeHHhlX IIapaMeTpOB cpeljbl IIpOIIOpiiHOHaJThHbiX KaMep 'Iepe3 pa:J
Mepbl :JTHX KaMep, napaMeTpbl BhlCOKOBOJihTHhlX H ClZITHaJihHblX IIpOBO

JIOK H :JarrorrHHIOlll,ero aTH KaMephl Belll,eCTBa. ):(IDI nagaHHJI napaMeTpon 

'IaCTHII reHepnpyeMoro C06biTH>I B IlK :JaJio:>KeH p>!lj MOijeJieH, B TOM 

'IHCITe n MOijerrn JETSET-6.3 " PYTHIA-4.8, a Ha6op HccrreljyeMbiX 

'IaCTHII MO>KeT 6biTb OIIpe~jel!eH HenocpeljCTBeHHo HliH Bbi6paH pa3liFI'I

HhiMH cnoco6aMH H3 creHepnpoBaHHoro norruoro co6biTH.H. 

Borree crrmKHbiM cnoco6oM B paapa6oTaHHOM IlK peweHa :Jalja'Ia 

q,opMaJIH3a:QHH OIIHCaiHUI reoMeTpWieCKOii MO]l;eJIH aKCITepHMeHTaJihHO:ii 

ycTaHOBKFI. ,!.(rriJ: IIOHHMaHIDI npe~jliO>KeHHOrO IIOf\XOija HeO 6XOf\HMO BDe

CTH HeKOTOpb!e onpe)I.eJieHHJI H rrepe"9:HCJIHTb orpaHH"9:eHHH, IIpH KOTOIJhiX 

OTOT IIOf\X0/1 MO>KeT 6biTb I!pHMeHeH. 

3 Ba3a o6'beMoB MO):IeJIH 3KcnepHMeHTa 

KpoMe npocToro 3agaHFIJI rrapMmTpon o6'beMon, ;u;ocTaT0"9:Horo )l;JIJI 

HCIIOlib:JOBaHIDI IIOf\IIporpaMMaMH GSVOLU H GSPOS npH KOHCTpyFipo
naHHH HOBhlX :JKCTiepHMeHTaJibHblX YCTaHOBOK, 0'9:eHh Ba)KHO HMeTh cpe;a;

CTBa 6biCTpOH MOijH<jlHKan;HH KOH<jlnrypan;HH TaKHX YCTaJIOBOK IIpH H:J

MeHeHJZIJZI ycnomril MO)I.ennponaHRH HJIH ua ocuone nony"9:eHHhlX rrpn: Mo;a;e

rrnpoBaHHH f\aHHbiX. 01jHOBpeMeHHO Tpe6yeTC>! COxpaH>!Tb BCe paCCMO

TpeHHble KOH<jlnrypan;HH MOijelieH, T.K. Ha l!I060M OT.arre MOijel!HpOBaHIDI 

M02KeT B03HHKHYTh He06XOIJ;HMOCTb BepHyThCJI K mo6o:Fi H3 HIIX. Th.KM 

aalja'Ia anarrorFI'IHa aalja'Ie paapa6oTKH MHoroBapHaHTHoro nporpaM

MHoro o 6ecne'IeHIDI, ycnerrmo pernaeMoii: B paMKax CHCTeMbi PATCHY, 

a TaiOKe oap;a-qe Bep;eHIIJI 6a:Jbl ;IJ;aHHhlX B COOTBeTCTBYIOII1,ei1: CHCTeMe 

ynpaBl!eHIDI 3TOH 6aaoii: (CYB,!.(). PacnpocTpaHeHHe Hljeii: rrpFIMeHeHHll 

cHcTeMb1 PATCHY FI KOHCTPYJIPOBaHIDI CYB,!.( Ha paccMaTPHDaeMyro 
Oa]J;a"9:y ITOOBOJIHJIO paopa6oTaTb FI peaJIH30BaTb OITHChlBaeMyiO HFDKe 

cxeMy <JlopManH30BaHHoro OJIIiiCaHH.1[ reoMeTpl['qecxoH Mop;enH axcrrepii

MeHTaJihHOH YCTaHOBKII B BH;rJ;e 6a:Jbl 06'beMOB MO;IJ;eiDI 3KCUepHMeHTa. 

Taxo:H nogxog gon)J{eH o6ecne'9:HBaTh nooMO)I{HOCTh BKJII0'9:eHn.a: Tpe6y

eMoro o6'beMa B 6aoy o6'beMoB, noaHMOCBJIOh o6'beMOD BHyTpn aToM 
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6anhl, a TaK2Ke p;aTh cpep;cTna rrorir-trecxoro onncaHHJI reoMeTpmi axcrre
pnMeHTaJibHDll ycTaHOBKII II:J "aJieMeHTOB 6anhl. H ecrrii nepBaJI nonMmK
HOCTb <t>opMaJIImyeTCJI TaK 2Ke 1Ip0CT01 KaJC II 6QJihlliMHCTBO OIIIICaHHhlX 
Bhliiie, TO /lliJI <j>opMaJIHtlaJjHH OOCJie/IHHX IIBYX Tpe6yeTCJI BBe/leHHe HO
BhlX xapaKTepHCTHK. 

HanoneM THIIOM rrapaMeTpa o6o.eMa rrepeMeHeyiO, yKatlhlBaiOUJYIO, 
nap;aH nH ga.HHhlii napaMeTp uenocpe}l;CTneHHo (xoucTaHToii), orrpep;e
rreH rrrr oH <repen rrapaMeTp 11pyroro o6o.eMa, rrnnecTHbill K llaHHOMY Mo
MeHTY, nrrn oH )l;OJI2KCH 6b.!Tb pacc':rHTaH norrboonaTerreM. Bnep;eM TaK)Ke 
rrapaMeTp, orrpep;eJUIIOI..IJ;Hii paoMem;euHe xorrHii na;n;auuoro o6'beMa oTHO
cnTeJibHO oce:ii KOOpp;IIHaT "MaT.epHHCKOro" 06'heMa. lloJIBJI€HH€ TaKIIX 
xapaKTepHCTIIK II peaJIHOan;IIH BO:JMOiKHOCTeii HX lflopMaJibHOrO Orrpe
/leJieHHJI cpeiiCTBaMH FFREAD o 6ecne<rrrnaiOT BOtlMo>KHOCTh oiiHcaHHJI 
DOaHMOCB.HDH 06'heMOB, COCTaBJI.HIOI.l.UfX ':raCTh I:UIH )];aJK€ IIOJIHYJO MO)l;€Jib 
:JxcnepHMeuTarrouo:ii ycTa:Honxn. ConoxymwcTb ua6opon nnan:MOCDHnaH
HhlX 06'b€MOB 1 OITHCbiDaiOI.QliX pa3JIII"!Hhle KOH<f>Hrypa~rm 3KCII€pHM€H
TaJibHO:ii YCTaHOBKH 1 o6paoyeT 6aoy o6'h€MOB 3KCIIepHM€HTa, €CJIH OHa 
/IOIIOJIHeHa COOTBeTCTBYIO!l\HM arrnapaTOM Dhl60pa Tpe6yeMOH MO/IeJIH 
ycTaHOBKH rrn 3TOH 6anhl. B panpa6oTaHHOM IlK npe/IJIO>KeH H peammo
naa MeTog nori::Precxoro onHCa.HHH reoMeTpHH axcnepnMeHTaJihHDii ycTa
HOBKH, OCHOBaHHblli Ha cnep;yiOI..I.J;IIX ITpi:IHIJ;lmaJC II orpaHH'9:€HruiX: 

e BC.HKaJI MO)];€Jlb ycTaHOBKH COCTOI:IT I:I:J Ta.K HaDhlBaeMhlX 6aOOBhlX 
0 6'h€MOB, K KOTOphlM MoryT 6b!Tb OTH€C€Hhl MHIII€HH, Mai'HHThl, 
11pyrne KOHCTPYKnnn crro>KHoii: CTPYKTYPhl, oKpy>KeHHhle, ecrrn 3TO 
Heo6xop;HM01 )];€T€KTOpaM1:1 ':raCTHD; pa3JIH'9:HhlX TIIITOB; 

• 6anonble o6'beMhl pacrronarruoTCJI ngonh ocH Z MOp;errupyeMoi't.ycTa
HODKir, 't_ITO BIIOJIH€ orrpanp;aHO )l;JI.H 3KCIT€pHM€HTOD D DhlDC)];CHHhiX 
rry-qKaX 'tfaCTHD;; HX IIOJI02K€HI:I€ .n.pyr OTHOCHT€JihHO p;pyra OII}'>P)];C
JIJICTC.H paCCTO.HHI:I€M Me.ilq:J;y HI:IMI:I HJII::I M€)K.Il.Y IIX :QCHTpaMH, a IIO
JIQ)l(€HH€ nepnoro 6anonoro o6'heMa - paccTO.HHHeM ;n;o era rrenoro 
KpaJI I:IJIH go n;eHTpa OT HaT.fana xoopp;I:IHaT o6'beMa, cogep)Kaw,rro 
Mop;err:b ycTaHODKH n :u;erroM (ocaonuoro o6'beMa); 

• ITOp.H)J;OK paCIIOJIO}I(eHIUI 06'h€MOB B ycTaHODKe OIIpep;eJI.HCTC.H II01I:b
tJOBaTCJI€M IIpl:l ee JIOrH':reCKOM OIIHCaHIDI; 
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• no;rr;o6'beMhl 6aGOBhiX o6'beMoB pacnorrararoTcH no yMowiaHino n 

:QeHTpax CBOHX "MaTepHHCKHX" 06'beMOB, T.e. Ha"9:aJla l:IX ITOKaJib

HbiX CHCTCM KOOp/IHHaT COBIIa/laJOT; OKpyJKaiOII1He 1\eTeKTOpbi pa0-

Mell1aJOTC1! Ha 0a/laHHbiX paCCT01!HW!X OT IjCHTpa COOTBeTCTBYIO

il1CrO 6a0onoro o6,eMa H, rrpH rreo6XO/IHMOCTn, BHYTPH mo6hlx ero 

IIO/I06,eMOB; 

e 06'beMhl MoryT KOIIllpOBaTbCJI, a KOIIJilll 06'beMOB - panMei..QaTbC.H 

co cMell1eHHeM B/IOITb oceii X, Y H Z; no yMoli'taHniO Kormn o6,e

MOB pacrroiTaraiOTCJI CJilMMeTJ>12I''IHO OTHOCHTeJibHO COOTBeTCTByro

I..Qeil OCH KOOp;IJ;HHaT "MaTepHHCKOro" 06'beMa; 

o B Ka'teCTBC 1!3b!Ka OIIHCaHW! Tpe6yeMOH KOHcjmrypaijHH reoMeTpl!

qecKoll: MO)l;eJIH 3KCIIepHMeHTaJibHO:ii ycTaHOBKH liCIIOJib3YeTCJI Jl3hlK 

1\HpeKTHB FFREAD. 

Ormcarrrrhlii Bbiiiie IIO/IX0/1 K orrpe/leiTeHHIO reoMeTpnn MO/ICITH aKcrre

pnMeHTaJILHOll: ycTaHOBKH nonBorrJieT pacunipKTb 6any o 6'beMoB rrpn no

JIBJieHHH HOBhlX 31IeMeHTOB KOHCTpyKqHH HJIH IIpH HX GaMeHe, COXpaHJIJI 

O/IHOBpeMeHHo il<:e rrpe/lhiiiYII1He KOHCTPYKI\HH H arreMeHThi. Pa0ITH'lHhle 

BapHaHThl ITOrH'9:eCKOrO OIIHCaHHJI y)Ke HCCJie;rJ;OBaHHbiX KOH!pHrypan.Irii 

MoryT 6b!Tb rrpH aToM coxparreHb! B Bn11e rra6opon KITIO'leii FFREAD 

B CTPYKType rrorrbtlOBaTelibCKHX PAM-<j>aiirroa IIK. TeM. caMb!M o6ec

rre'<IHBaeTCH: HaKOIIJieHHe !popMaJIH:JOBaHHOrO MHOrOBapHaHTHOrO rrerKO 

MO/IH<j>HI\l!pyeMoro reoMeTpn'lecxoro orrncaHW! axcrrepHMeHTa. 01\HO

npeMeHHO IIOJIBJIJIIOTCJI B03MO)KHOCTH BBe;rJ;eliJ:Ul HeKOTOporo KOHTpOJIH 

na npaBHJibHOCTbiD paoMei..QeHIDI o6'heMoB B Mo;o;enH ycTaHOBKH. Tax:, B 

paopa60TaHHOM JIK peallll30BaHO aBTOMaTH'IeCKOe llCKJII0'9:eHHe .H3 KOH

CTpyHpyeMOH MOI\CliH YCTaHOBKH 0 6"eMoB, HC'lC3aJOII1HX B CD1!3l! C Htl

MeHeHHeM panMepOB HJIH paciiOJIOXeHHJI KOMIIOHeHTOB YCTaHOBKH, KOH

TporrnpyeTC1! IIOIIa/laHHe BCCX 1\CTCKTOpOB 'laCTHI\ B rpaHHI\hi OCHOBHOrO 

06'beMa, aBTOMaTH'IeCKH Bhl'IHCIDieTC.H pa3Mep OCHOBHOrO 06'beMa B)l;OJib 

OCH Z. 

4 CTpyKTypa npHKJiaj:IHOH nporpaMMbi Ha 

ocHOBe paapaooTaHHoro TIK 

KorrKpeTHhlii napHaHT rrpnrra/IHOH rrporpaMMhi, p~arrHoyeMh!ii Ha 

ocrrone paopa6oTarrrroro IIK, paciiinp11eT cTaH/1apTrryro cxeMy rrpnMe-
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SSIMUL 
GZEBRA" 
HLIM!T" 

f----------UGINIT 

ZPHASE 
GRUN 

QNEXT 
GTRIGI" 

GINIT" 
TUCONS 
SUKEYS 
TUKEYS 
GFFGO' 
GZINIT' 
GPART" 
GMATE' 

GTRIG" SUDET 
GUKINE UPHYS 

WRCONT GPHYSI' 
UVERTX UHINIT 
UBEAM RDCONT 
UPHYS2 SUH!NI 
UGEVN TUIN!T 

[

UPYTH 
LUPYTHI 

LPYIN!T' 
PYTHIA" 

UBACK 
LUJETEV 

GUTREV 

t GLUNDI 
LULOPT' 

LGTREVE' 
LGUTRAK 

LGTRACK' 

UGEOM 
SUP ART 
SUMATM 

LsuMrxP 
UGEOMS 

SUPLNP 
UPARV 
SUSETP 

LSWZOFV 
SUZBVL 

LuzVINB 
UPARDT 
GSVOLU" 
SUVOL 

[-SIFPOS 
tGSVOLU" 

GSDVN" 
SUPLVL 

tS!FPOS 
L GSPOS' 

UZSVL 
GGCLOS' 

GUDIG! 
GUOUT 

[-GMEDIA' 
tGTVOL' 

GTGAMA• (GTELEC", .. 1) 

f-GUSTEP 

GTRIGC' 
UGLAST 

E
GLAST' 
WRCONT 
TUDSPL 
TUEND 

f--GDECAY 
LGDECA4 

Puc 1. ,lJ;Ha.rpaMMa Bhi<lOBOB ocHOBHhiX MOI\YJie:ii H rrop;rrporpaMM 
paapa6oTaHHoro IlK 
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HeHrur crrcTeMhl GEANT3 [1]. CTpyxTypa opraHHtlaJ1HH Taxoii rrpo
rpaMMhl, BKJIIOqaiOUJ,e:i:i: B ce611 KOMIIOHeHTbi ilK, rrpHBep;eHa B BHp;e ;r::J;H

arpaMMbl BbltlOBOB OCHOBHbiX ee II01\IIporpaMM Ha prrc.l. ByKBa S B 
Ka"'!eCTBe rrepnoii 6yxnhl np;eHTHij>HKaTopa yKaoblnaeT Ha rrpnna/IJie)K
HOCT:h rrop;nporpaMMhl K arreMeHTaM ilK, He:Ja.BHCHMhlM OT IIOJib30Ba

Tell.H KOMrrrreKca, 6yKBi' T - Ha IIPHHa/IJielKHOCTh K rrpOI!e/lypaM ij>opMH
poBaHHJ! rpaij>n"'!ecKoro MeTaij>aiirra. HenoMeHeHHbie IIO/IIIporpaMMhl cn
cTeMhl GEANT3 n I'IPYrnx rrcrroJI>.tlOBaHHhlX cncTeM OTMe"'!eHbi cHMBO
rroM *. B cooTBeTCTBHH c rrpHHl!TbiMH n GEANT3 corrrameHHJtMH 6yKna 
U B Ka"'!eCTBe rrepnoro HJIH BTOporo CHMBOl!a H/leHTHij>HKaTOpa OtlHa
qaeT narroJKeHHhlii IIOJihGoBaTeJibCKHH HHTeplfleHc, peammyeMbi~: rrpn 
HeXBaTKe CTaHp;apTHJ:JX B03MO)I{H0CTeii: ilK }l;JI.H perneHH.H KOHKpeTHOif 

oa11a"'!H. 

KopoTKO o HaoHa"'!eHnn ocHOBH>.Ix MOI'\YJieii rr IIO/IIIporpaMM paopa-
6oTaHHoro ilK. 

1. fiOI'\IIporpaMMhl HHHD;HaJIHtlaJ1Hl1I: 

• TUCONS - HHHIIHaJil1ItlaJ1HJ! KOHcTaHT rpaij>n'<ecKOro HHTep
ij>eiica; 

• SUKEYS, TUKEYS - HHHJIHaJIHtlaJ1HJ! KJIJO"'!eii FFREAD; 

• TUINIT - HHH:JIHarrHtlaJ1HJ! rpaij>n"'!ecKoro MeTaij>aiirra. 

2. fiO/IIIpOrpaMMhl orrpe/leJieHHJ! rrapaMeTpOB rrepBH"'!HOH 'faCTHIIhl H 
MOI'\eJIHpyeMoro co 6b!THJ!: 

• SUINIT - poob!rphlm rrapaMeTpOB HarreTaJOll\eii "'!acTHJihl n 
op;noi IIO -qacTm::r; creHepupoBaHHoro co6biTHH, ecmr aTO He
o6xo}l;HMo; 

• UVERTX - orrpe11erreHHe KOOP/IHHaT nepmHHhl noaHMolleiicTDH>r; 

• UBEAM - rro11rOTOBKa rrapaMeTpon HarreTaJOll\eH 'iaCTHJibi 1'\JI>r 
HX p;arr:&He:ilmero HCIIOJib30BaHIDI IIpH reHepaD;HU CO 6biTHJI; 

• UPHYS, UPHYS2- Bhl"'!HCJieHne 1\0IIOJIHHTerr>.Hhlx ij>non"'!eCKHX 
xapaxTepHCTHK B CHCTeMe D;eHTpa Mace paccMaT;f'HBaeMOI'O BOa

HMOp;eiJ:CTBHJI; 

• UGEVN - reHepaHHJ! Tpe6yeMoro BtlaHMO/IeiicTnH>r, B TOM "'!H
erre c ncrrorrwonarrHeM MO/Ierrrr PYTHIA~4.8 (UPYTH H ee II0/1-
nporpaMMhl), HJIH "9:TeHHe HHcpopMaii;IHI 0 TaKHX C06biTI:lHX HO 

BHernHero cpa.Hrra; 
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• UBACK - reHepauHJI lfloHoBhiX co6h1Tniir c ncnorrbtlOBaHneM 

MOIIeliH JETSET -6.3 nrrn 'ITeHHe nx Htl BHewHero ipaiirra. 

3. ilO/IllporpaMMhi, lflopMaliH3YIOI11He lflYHKllHOHalibHhie B03MO)KHOCTH 

GEANT3: 

• SUP ART- onpep;erreHne HOBhiX 'IaCTHU" MOll pacna11a 'IacTHn 
( B TOM 'tfi?ICIIe C }"leTOM BOOMO)I(HOrO '9:eThlpex'IaCTH"'HOrO pac

nap;a); 

• SUMATM- onpe11erreHne HOBhiX MaTepnarroa" cpep;, t~anorrmr

IOI..QHX 3KCIIepHMeHTaJThHYJ0 YCTaHOBKYj 

• SUMIXP - onpe11erreHHe HOBhiX cMeceii " cnnaBoe; 

• UGEOMS- onpe11erreHHe reoMeTpHH 3KCnepHMeHTaJibHOH ycTa

HOBKH, B TOM '9:HCJie H reoMeTpHH )I.eTe:KTOpOB 'IaCTHIJ;; ~yH

KI(HH 3Toro MOIIYJI>I 6YIIYT no11po6Ho onncaHhi HH)Ke. 

4. ,llpyrne no11nporpaMMhi ilK: 

• GDECAY - MOIII<IflHnuponanHan no11nporpaMMa GEANT3 IIIT" 

pmlhlrphlwa 'IeThipex'IacTn'IHoro (GDECA4) pacna11a 'IaCTHn; 

• TUDSPL - BKrriO'IeHHe cTaH/IapTHhiX pncyHKOB ycTaHOBKH n 

rpalfln'Iecxnii MeTalflaun; 

• TUEND - t~anepweHHe pa6oThi nop;nporpaMM lflopMHponaHn.l! 

rpalfln'Iecxoro MeTalflaiirra; 

• RDCONT- 'ITeHHe nocrrep;Heii BHyTpeHHeii KOHTporrbHOH TO'IKH 

nporpaMMhl H HacTpoiiKa Ha npo;u.mnKeHHe C'ieTa; ;r:I.JHI npa

BHJibHOH pa60Th1 nporpaMMhi nepBan KOHTpOlibHa>I TO'IKa p;Oli

Ji<.aa 6b1Th COO)I.a.Ha C IIOMOLQbiO cnen;HaJibHO:ii aDTOHOMHOi'I npo

nep;yphi nepe11 nepBbiM ceancoM c'IeTa; 

• WRCONT - opraHH38,UHJI o'IepeiiHoil: nHyTpeHHeii KOHTponb

HoH TO"'KII D cJlaH:rre Ha MarHHTBOM )l;HCKCj 

• QNEXT c onpe11erreHne a11peca Ha'Iarra o6pa6oTKH Honora co-

6hiTH.I! llli>I nporpaMMhi ZTELL CHCTeMhi ZEBRA. 
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5 <t>yHKD;HH no~nporpaMM MO~YJI.H UGEOMS 

Orurca.Haas. Bh!IIIe cxeMa oprarm:Jan;:m:I 6a:Jhl o6'beMoB axcnepnMeHTa 

peammoBaHa B BHile Ha6opa rro11rrporpaMM MOiiYliJI UGEOMS, Bhlrron

HJIIOll\HX ClleiiYIOll\He OCHOBHble <j>yHKIIHH: 

• SUFLNP - orrpei\enerme 'Incna rrapaMeTpoB KaJKiloro BKliiO'IeHHoro 

B 6a'3y o 6'beMa no ero Tnny, nap;a.BaeMOMy norrh:JOBaTeneM rrpH orrH

CaHHH aneMeHTOB fia:Jhlj 

• UPARV- Bhi'Incnerme rrapaMeTpoB, Tim KOTOphlx Tpe6yeT aToro; 

• SUSETP- Bhi'IHCneHHe Z-KOOPiiHHaT 6anoBbiX o6'beMoB, nx rrpaBhiX 

H JieBhiX rpa:mm; H IIOJIHOrO paoMepa OCHOBHOrO ofi'beMa Bjl;Ollh :JTOfi 

ocu; 

• SWZOFV- orrpe11eneHne paccTOJIHHJI oT IIeHTpa 3ai1aHHoro o6'beMa 

110 ero neBoH n rrpaBoii rpannn;hl; 

• SUZBVL - Bbi'IHcneHne KoOpi\HHaT o6'beMoB BHYTPH "MaTepnH

cKnx", B TOM 'IHClle (UZVINB) illlli o6'beMOB, pacrrono>KeHHb!X He

CTaHi\apTHO; 

• UPARDT - Bhi'IncneHne rrapaMeTpoB ileTeKTopoB '!aCTHII, ecnn aTo 

He6 6XOI\HMO; 

• SUVOL - COtlilaHne 6a3bl o6'beMoB aKcrrepnMeHTa c KOHTpo

neM (SIFPOS) HenpoTHBOpe'IHBOCTH 3ai1aHHbiX napaMeTpOB TH

naM 0 fi'beMOB; 

• SUPLVL - panMell\eRne o6'beMOB B cooTBeTCTBHH c norn'!ecKHM 

ornrcaiDieM Mo;n;enH ycTaHOBKHj 

• UZSVL- orrpe11eneRne RecTaHi\apTRbiX Z-KOOPiiHRaT o6'beMoB. 

B aTOM >Ke MOI\Ylle cpei\CTBaMH GEANT3 (rroiiiiporpaMMa GSVOLU) 

aBTOMaTWieCKH C03p;aeTC.H OCHOBHOI'f 06'beM MOp;eJIH ycTaHOBKIL 

Ilpn onncaHHH 6a3oBoro o6'beMa MoryT 6b!Th onpe11eneRhi rrapaMeTpi>I 

MarHHTHOrO IIOJIJI p;JUI era IIO}l;O 6':beMOB H THII 3TOro IIOlli£ H3 pearrH30-

BaHHoro B IlK rrepe'IHJI ( 01\HOpOi\HOe Bi\Ollh oceii Y HliH Z, pai\HallhHOe C 

H3MeHeHHeM HaiipJI>KeHHOCTH o6paTHO rrporropnJ"OHallhHO paiiHYCY HliH 

KBailpaTy pai\Hyca, ReOi\HOpOi\HOe, COlleHOHi\allhHOe, 3ai\aHHOe IIOliHHO

MRaJibHhlM 1IpH6ITli2KeHHeM HJIH TafimrtiHhlM CIIOCOfioM). 
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6 OnHcaHHe ~eTeKTopoB '!aCTHD; H 
KHHeMaTH'!eCKHX XapaKTepHCTHK 

Mo~enHpyeMoro co6biTH.ll 

Borrbwoe BHHMa.HUe npu C031\a.HHH IlK Y)lerreao .popMaJIJil3a:!1HH OIIH
caHIUI 1\eTeKTopoB arreMeHTapHbiX 'lacTim;. KpoMe onucaHH.l! HX reoMe
Tpn'IeCKHX napaMeTpoB, peamr3yeMoro cpei\CTBaMH opraaU3a:!1HH 6a3bl 
o 6o.eMoB MOI\emr aKcnepHMeaTa, <flopMamr3oBaao onnca1!ne. cpel\hl, 3a
norra>Irowen nponopQHOHaJibHhle KaMephl no 3al\a.HHhiM r;apaMeTpaM nx 
CHrHaJibHDIX II BDICOKOBOJibTHhiX IIpOBOJIOK, a TaiDKe OIIHCaB:He Xapax.

TepUCTHK, HCnOJib3Y€MbiX 1\liH OijH<flpoBKH I\€T€KTOpOB B TOM crry'Iae, 
ecrrH 'aTO IIpOIIOpD;l?IOHal'IbHhle Ka.Mephi Jiii.lH Ha60phl CJ:O!HTHJIJlllqHOHHhlX 

C'IeT'IHKOB. IIpnMeH.l!eMble c aTon QeJihiO KJIIO'IH FFREAD ·coBnal\aiOT 
ITO CMbiCJIY H Ha:JBaHH.HM C COOTBeTCTBYIO~liMH KJIIO'laME: nporpaMMhl 

cTaTncTn'IecKoro aaarru3a HU<flopMaQHH aKcnepHMeHTOB BIIC-2 n 
8KC':IAPM BISMXC. [13], 'ITO o6ecne'InBaeT npocToTy peamr3aQnu 
HHTep<flenca M€lKI\Y 3TOU H MOI\emrpyrowen nporpaMMaMH H BOtlMO){(
HOCTb npoBe~eHHH CTaTHCTJilqecKoro aHaiTH3a nony'leHHOH MOAeiThHOH 

na.popMa:nHU cpeljCTBaMH BISMXC. 
IlpH OIIHCaH.tm KHHeMaTWieCKHX xapaxTepHCTHK pacCMaTpHBaeMoro 

co6biTH.l! <flopMammoBa.H Bbl6op p>IIja MO/jerren po3hlrpi.Iwa nMnyrrhca 
ny'IKa n HMTIYllbCOB pOlKI\€HHhiX 'IaCTHij. K 'IHCJIY TaKHX MOI\erren oT
HOCHTCH MOij€Jib C <flHKCHpOBaHHbiM IIOJIHbiM HMnyJibCOM p, C <flHKCHpO
BaHHbiMH PL n Pr, c patlhlrpa.HHbiMH P, PL n Pr "'" tlalja.HHbiX pac
rrpel\erreann nrru no 3al\a.HHbiM <flopMyrraM. KpoMe Toro, tlaJIOJKeHbl BOtl
MmKHOCTH HCnOJib[lOBa.HHH ljliH reaepaijHH B[laHM01j€UCTBHU 'IaCTHij MO
Ij€ll€U JETSET-6.3 (no11nporpaMMa LULOPT) n PYTHIA-4.8, a TaKlKe 
'IT€HIUI creaepnpOBa.HHbiX 6orree COBpeM€HHbiMH BepCHHMH 3THX CHCT€M 
(JETSET-7.2 n PYTHIA-5.3) co6biTnn "" Baewaero .panrra. B rrro6oM 
H[l paCCMOTp€HHbiX CJIY'IaeB HM€€TCH BOtlMOlKHOCTb tlal\aTb Tpe6yeMble 
orpaHU'IeHIUI aa norrHhln, npo~jOJibHhln n nonepe'IHbiR HMnylihcbl n <flen
HMaHOBCKYIO ne~eMeaeyro X F ljliH creaepnpoBaHHbiX 'IacTnQ. 

7 OpraHH3aD;H.ll nporpaMMHoro Ma'fepHana 

IIporpaMMHhlll MaTepnarr pa3pa6oTaHHoro IlK opralfJmOBa.H B BHI\e 
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BIG-.paibra SSIM cncTeMhi PATCHY, cocTOJIIUero ntlruecTn crreiiYIOll\HX 

PAM-.pairroB pat!liR'IHoro HatJHa'!elmJI: 

• SSIMI - un.popMa.J:IHOHHhril: PAM-.pairr, co11ep>Kamnfr rreT'IH yrrpa

BliJIIOIUero Tuna, o6ecrre'InBaiOIUHe c6opKy pat!liH'IHhiX Bepcnii rrpn

Klla/IHOH rrporpaMMbi. BatJOBhiH neT'! 3Toro PAM-.pairra- *SSETUP 

- IIOtlBOliJieT IIOliJ'IHTb HH!flopMa.J:IUOHHhril: BapnaHT IIpHKlla/IHOH IIpO

rpaMMbi, /IOCTyriHhiH llliJI H3J'IeHUJI, a neT'! *SINFORM 3Toro PAM

.Paiirra - orrncanue IIaMJITU IlK u IIHpeKTUB yrrpasrreHUJI /laHHhiMH 

B pat!pa6oTaHHOM IlK; 

• SSIME- pe/laKTHPYIOIUuH PAM-.pairr KOMIIJieKca, co11ep>Kamuii rreT

'In, o6ecrre'IHBaiOIUHe BKliiO'IeHne B rrpll!KnaiiHJIO rrporpaMMy rene

paTopoB co6biTBii JETSET n PYTHIA, a TaK>Ke rrpo!1eiiYP opra

HHOa.n;HH H 1ICIIOITb30BaHHH BHyTpemmx KOHTpOITbHblX TO"tJ.eK npo

rpaMMhlj 

• SSIMMI - :~m.popMaJ1HOHHo-opranntla.J:IHOHHhiH PAM ~.pain, CO/Iep

>Kamuii orrncanne ncrronhtlyeMOH B rrporpaMMax rraMJITH 11 cpe/ICTB 

yrrpaBJielmJI eiO; rrpn COtl/laHirn: 3Toro PAM-.paina rrpe/IJIO>Kena 11 

peanHtlOBaHa HOBaJI cxeMa opraHU3a.J:IIrn: TaKoro po11a MaTepnanoB, 

KOTOpal! 6J11eT OIIHCana HH>Ke; 

• SSIMM ~ opraHBtla.IIHOHHhril: PAM-.pain, CO/Iep>Kamnii MO/IYJih Block 

Data, IIO/IIIporpaMMhi HHHI1UaJIH3a.J:IHH, yrrpasliJIIOIUHe MO/IYJIIIl n 

IIO/IIIporpaMMbi, a TaK>Ke IIO/IIIporpaMMy HOpMaJibHOrO OKOH'IaHH.I! 

ceaHc~ C"leTa; 

• SSIMF - iflYHKI1IIlOHaJihHhril: PAM-.paiin c MOIIYliJIMH u IIO/IIIporpaM

MaMU OIIUCaHHOro IlK, Herrocpe/ICTBeHHO peann3yiOIUIIlMIIl 3aJIO>KeH

Hhie anropaTMH) 

• SSIMU - iflYHKI1IIlOHanhHhril: PAM-.pain BcrroMoraTeJihHhiX IIO/IIIpo

rpaMM, BKJIIO'IaiOmuii rrporpaMMbi QNEXT, RDCONT, WRCONT, 

IIO/IIIporpaMMbi iflopMHpOBaHU.I! rpaifln'IeCKOro MeTaiflaana U YHII

BepCanbHbie rrpoije/IYPhi 0 6mero HatJHa'IeliUJI - Bbi'IHCJieHUJI KOOp

p;HHaT TO'J.KH nepece"leHIDI oap;aHHOii IIpJIMO:ii C IIUOCKOCTblO, OIIpe

/leJieHHJI yrna Me>KIIY IIBYM.I! rrp.!!MbiMIIl, orrpel\eJieHH.I! rrpo6era 'Ia

CTIIll1hl /10 TO'IKIIl pacrra11a H 1\p.; 

• SSIMD - PAM-.pain 1\aHHhiX, col\ep>Karu,ui'I rreT'!H KliiO'Ieii FFREAD, 

BKJIIO'!aeMh!X .I!BHO nnn Htl PAM-.paiina SSIMMI. 
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HcrrorrMloBaHI<e orrncrumoro BIG-<Jla:Hrra IIOI\patlyMeaaeT pat~pa60TKY 
rrorrhtlOBaTerreM co6cTBeHHoro rrpHKrrai\HOro PA11-<fla:Hrra (nrrn Ha6opa 
PA11-<fla:Hrron), co11ep"'alllero Heo6xo)IRMhie rro)lrrporpaMMhi GEANT3 
(GUSTEP,GUOUT" T.rr.) " IIK (UPARV, UPARDT" T.rr.) )IJIJ! KOH
KpeTHhiX rrpnrro"'eHnH, a TaK)I(e cooTBeTCTBYIOIIIHX <fla:HrroB Cradle )ll!JI 
c6opKn aTHX nepcnli. Taxoli IIO)IXO)I o6ecrre'InaaeT Hetla.BHCHMOCTh pa-
60Thi ITOJlb30BaT€Jli[ OT paopa60T'IHKa JIK, a TaK)Ke o6rrer'9:a€T O)l;HOBpe
M€HHYIO pa60Ty patll!H'IHhiX GKC!I€pHM€HTaTopoB C HaKO!Ili€HHhiM !IpO
rpaMMHbiM MaTepHaiTOM. 

8 CTpyKTypa PAM-cpaina SSIMMI 

Y11o6cTso H rrpocToTa MO)IH<Jlnxaljiin pat~pa6aTh!BaeMhiX rrporpaMM 
DO MHOrOM DaDI1tJIT OT rrpaBHJibHOii: opraHHO~IIH HCITOJlb3Y€MbiX B HIIX 
gaHHhlX. CncTeMaTH3HponaHaoe H aariDigaoe npegcTamreHI:Ie gaHHbiX 
rrpH paopa60TKe rrmmorureT, xpoMe Toro, cyw.ecTneHHO cHntniTb npo
qeHT )lorrycKaeMhiX orr1116oK rrporpaMMnpoaasnJI. B pat~pa6oTa.HHOM IIK 
rrpegJio:>KeHa HOBaJl, B 3Ha"qHT€JibHOiJ: CT€II€Hll Y;IJ;OBJI€TBOp11RJI.IJ,aJI yxanaH
HhiM Bhiiiie Tpe6oBaBHJIM cxeMa oprasnt~aqnn B cncTeMe PATCHY npo
rpaMMHoro MaTepn:arra orrnca.HH.K n ynpanneHHH gaHHhlMH, rrpe,IJ;CTamreH
HhiMH B o6IIIHX (C011110N) 6IIoKax. 

KaJK/IhiH rroMe'IeHHhiH C011110N-6rrox, HanpnMep C011110N/ A/, 
onnchlnaeTcJI n npegrrmKeHHmi cxeMe IDITLIO rrocrre.n;oBaTeJibHOCT.HMII: SA, 
SAI, SAD, SAF H SAT. IIocrre/IOBaTeJibHocTh SA CO/Iep)KHT caM 
C011110N /A/, SAI - BhitlOB +CDE,SA n onncaHne xa"'IIOII rrepeMen
HOJI aToro 6noxa n nnge KOMMeHTapnen c yxanaHHeM cnoco6a ee ngJiy'tfe
HHJi B nporpaMM:e H KJiro'Ia FFREAD, ecrrn OH npe)lyCMOTpeH, SAD- Bhl
tlOB +CDE,SA H orrepaTop DATA Jltlh!Ka FORTRAN c Ha'IaJihHhiMH tlHa
'IenaJIMH ncex rrepeMeHUhiX C011110N /A/, SAF - Ha6op orrepaTopon 
DhitlOBa HO/IHporpaMMhi FFKEY IIJI.I! onpe/leJieHHJI ncex rrpe/IYCMoTpeH
HhiX KJIIO'Ieii FFREAD 6rroxa C011110N/ A/, SAT- rrepe'IeHh KJIIO'ICii 
FFREAD IIJIJ! onncaHHJI nn<flopMaqnoHnoro rrpnMepa npHKJiaiiHOH rrpo
rpaMMhi. IIepe'IHcrreHHhie nocrrelloBaTeJibHocTn pacnorrararoTcJI n PAJ\1-
<fla:Hrre IIPYr na 11pyroM, o6pat~yJI e11nHhiii opraBntlaqnonnhiii orreMCHT, 
OTHOCJI!liHHCJI K )lanHoMy C011110N-6rroxy. HecxoJihKo TaKHX orrcMeH
TOB, 06'h€/IHH€HHhiX IIO CMhiCJIY, MOryT fihiTh crpyiiiiHpOBaHhi B KOJIO/Ihl 
11 rreT'IH PA11-<fla:Hrra. ,[(JIJI Bhi/IeJieHHhiX rpyrr rrocrrellonaTeJihHocTeii MO-
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ryT 6LITb BBep;eHLI MaKpOHMeHa B COOTBeTCTBHH C BOOMO)KHOCTJIMH CH

eTeMhl PATCHY. 

,I(am.ueftmee liCllOUbOOBaHHe opraHHOOBaHHOrO TaKHM o6pa:JOM Ma

TepHana npe;a;norraraeT: BKJIIO""IeHHe aeo6xop;HMLIX nocrre;a;onaTeJILHOCTeH 

Tnna SA B nolThnoBaTerrhexne nporpaMMbl n Beex Taxnx noerrep;oBa

TelibHoeTe:ii - B nop;nporpaMMy SUKEYS ITK; BKIIIO'ienne Beex noerre

p;oBaTe!IbHOeTe:ii Tlma SAD B MOIIYIIh BLOCK DATA ITK; BKliiO'!e

ane Beex noenep;oBaTenhHOeTe:ii Tnna SAF B nop;nporpaMMY SUKEYS 

ITK; BKIIIO'IeHne Beex noenep;oBaTe!IbHoeTe:ii Tnna SAT B Bb16npaeMbl:ii 

npn e6opxe npnxrrap;Ho:ii nporpaMMhl neT'! p;aHHbiX (+PATCH,DATAT, 

T=DATA). Bee noenep;oBaTelibHoeTn Tnna SAl BKIIIO'IeHbl B panpa6o

TaHHOM ITK B eneD;Ba!IbHbl:ii neT'! SINFORM n eoeTaBliKIOT oeaoBy 

nH.popMannoHHoro o6eene'IeHI<ll xoMUnexea. ,Il;nll YII06eTBa nenonhno

BaHI<ll npn panpa6oTKe npnxnap;Hb!X Mop;ennpyrolliHX nporpaMM HOBhiX 

llOllb30BaTeJibCKJ21X 6JIOKOB OIIJ21CaHHJI ;D;a.HHblX, opraHHOOBaHHhlX B COOT

BeTeTBIIH e npep;no>KeHHo:ii exeMo:ii, B BLOCK DATA, nop;nporpaMMY 

SUKEYS n neT'! DATAT KOMnnexea BKIIIO'!eHbl tPnKTHBHble noenep;oBa

TelibHOeTn SUSERD, SUSERF n SUSERT eooTBeTeTBeHHo. llpn aToM 

npep;norraraeTell, 'ITO Bee HOBble COMMON-6rroxn ~YT o6'bep;HHeHbl B 

noenep;oBaTe!IbHOeTh e nMeHeM SUSERC. 

fipaxTH'IeeKOe nenOIIb30BaHHe npep;rro>KeHHOH eXeMbl onneaHHJl p;aH

HbiX noKaaano yp;o6eTBo ee npHMeHeHI<ll Kax npn panpa6oTKe, Tax n npn 

eonpoBo>Kp;eHnn nporpaMM npn op;HoBpeMeHHOM eoxpa111eHHH '!Herra p;o

nyexaeMhiX oum6ox. lloenep;Hee o6eene'InBaeTCJl aa e'Ie"r xoMnaKTHoro 

npep;eTanrreHI<ll paaHOTHUHbiX aneMeHTOB nporpaMMhl, o 6'bep;nHeHHbiX 

eMbleliOBbiM eop;ep>KaHHeM. 

9 reHepaD;H.ll npHKna~HOH nporpaMMhl Ha 

ocHoBe pat1pa6oTaHHoro TIK 

C6opKa npnKrrap;Ho:ii nporpaMMhl Ha oeHoBe panpa6oTaaHoro ITK o6ee-

ne'InBaeTeJl enep;yiOlliHM .pa:iirroM Cradle eHeTeMhl PATCHY: 

+ASM,23. 

+EXE. 
+USE, *SSETUP. 

<)J;HpeKTHBhl nolTh<>oBaTeiiJl +USE, +EXE H +lMI > 
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+PAM,ll,R= ,T=H. PAM-cjlai\rr PYTHIA-4.8 • 
+PAM,12,R= ,T=H. PAM-cpaiirr JETSET-5.3. 
+PAM,13,R=GCDES,T=H. PAM-cpaiirr GEANT -3.11(3.14) 
+PAM,14,N=3. BIG-cpaiirr SSIM 
<PAM-cjlaiirrbl noJibtlOBaTellll> 
+PAM,ll,T=R,IF=*PYTH. PAM-cjlaiirr PYTHIA-4.8 
+PAM,12,T=R,IF=*JETSET. PAM-cjlaiirr JETSET-5.3 
+PAM,13.T=R. PAM-cpaiirr GEANT -3.11(3.14) 
+PAM,14,N=3,4. BIG-cpaiirr SSIM 
<~OITOITHHTeJibH:ble IIeT'"!1I IIOJibOOBaTerur> 

+QUIT. 

PeammoBaHHble npon;e)lypbi opraHiman;~m BHyTpeHliiix: KOHTpOJibHbiX 
TO'!eK nporpaMMbi II opraHRtlaD;IIII rpacjlii'!ecxoro MeTacjlaiirra co CTaH
/IapTHbiMII piiCYHKaMII 3KCnepHMeHTaJibHOH ycTaHOBKII MoryT 6biTb no
rry'!eHbl npH 11o6anrreHRH B neT'! CRA * yxat~aHHoro cpaiirra )lnpeKT>IB Bbl-
6opa +USE,' BCONT II +USE, *TVSET cooTBeTCTBeHHo. Bb16op +USE, 
* JETSET "' +USE, *PYTH notlBOlllleT ncnorrbtlOBaTb B npnmaAHOH npo
rpaMMe MO)IeliH BtlaRMO)IeHCTBHH, reHepiipyeMbiX CHCTeMaMII JETSET-
6.3 II PYTHIA-4.8. ,[(llll opraHRtlaD;H>I '!Temur nHcjlopMan;RH o6 HCCJie
IIYeMhlx co6biTR!!X Htl BHellmero cjlaiirra 3BM Heo6xo)IHMO HMIITJIPOBaTb 
HaJIH'!He neT'!a BEVNRD ( +IMI,BEVNRD). Ilepexo11 oT HcnollbtlOBa
HIIJ! GEANT 3.11 K GEANT 3.14 o6ecne'!JIBaeTCJ! BKJIIO'!emreM B neT'! 
CRA* )IHpeKTHBhl +IMI,G314. 

B paMxax npe)IJIO:>KeHHoro cjlaiirra Cradle MoryT 6biTb pearrHtlOBaHbi 
JII06ble )IOnOJIHRTellbHble nOllbtlOBaTeJibCKJie cjlyHJ.<D;RII. 

10 llpHMep OITHCaHHJI MO):IeJIH 3KCnepHMeHTa B 

paMKax llK 

Ha npHMepe npocToii t~a)la'!ll, Tpe6yro111eii MO)IerrHpoaaHrur, noxa:>KeM 
B03MO:>KHOCTH, npe)IOCTaBJIJ!eMble patlpa60TaHHbiM IlK. 

IlycTb Tpe6yeTCJ! nony'!RTb. pacnpe)leJieHHe HMnyJibCdB tlapJ!)l(eHHbiX 
qacT:rr.u; OT pacrrap;a St--+ A° K-1r+1r+; A0 --+ p7r- aa ;u;eTeKTope -qacTHD;, 

pacnOJIO;KeHHOM Ha paCCTOJ!HHII 100 CM no OCII Z OT I(eHTpa D;llli>!H)IpH
'!eCKOH yrrrepO)IHOH MJIIIIeHH pa)IJIYCOM 3 CM II TOJI!IIIIHOH 1 CM. Ilpn 3TOM 
Ha paCCTOKHIIII 10 CM OT npaaoro Kpal! MJIIIIeHR ycTaHOBlieH /IIIIIOlibHbiH 
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MarHliiT, C03/IaiOII1ri 01\HOpO/IHOe MarHli!THOe none HanpJDKeHHOCThiO 10 

Krc a o6o.eMe 50x20x50 eM, oKpy)J(eHHoM co acex CTopoH no oc>~M X "' 
Y MeTpOBhiM cnoeM CTalilil. Pa3Mep lleTeKTopa - 30x20x0,5 eM. 

06o3Ha'mM li!M>I o6o.eMa MlilrneHH qepe3 TARG, li!M>I o6o.eMa Ma

rHli!Ta - MAGN, li!M>I o6o.eMa, B KOTopoM C03/IaBO MarHli!THOe none -

FIEL. Ha3oaeM ocHoBHm5: o6o.eM li!MeHeM SET. 0TMeTli!M TaK)J(e, '<TO 

a CTaHIIaPTHOM crmcKe MaTepl'!alloB GEANT3 li!MeeTcr yrrrepo11 (Kop; -

6), CTanh (Kop;- 10) lil B03p;yx (K0/1 - 15), noaTOMY onpep;eneHJilj[ HOBhlX 

MaTepnanoa He noTpe6yeTcr. 

OnHcaHHe aeo6xop;HMlJ:X ~M perneH:wr yxanaHao:H oa;o;a""'H aneMeHTOD 

npli!Bep;eHo B nplilno)J(eHHlil B anp;e <;l>aima p;aHHhlX p;n>~ nporpaMMhl 

FFREAD. Hcnonh3oBaHHe aT oro <;l>aina a Ka'!eCTBe ncxop;Horo p;li>I pa3-

pa6oTaaHoro IlK o6ecne'!li!BaeT co3p;aalile Tpe6yeMoiir Mop;enlil aKcneplii

MeHTa. IlmibOOBaTeJIIO OCTaeTCH JIHlllb HaiiHCaTb IIO;r:J;TiporpaMMhl ;r::t,JHI 

HaKonneHJilj[ lil OT06pa>KeHJilj[ Heo6xop;li!MOll li!H\l>OpMafili!lil. 

11 3aKJIIO'IeHHe 

,Il;li>I paCllililpeHJilj[ B03MO)J(H0CTell <;l>opMalilii30BaBHOrO Onli!CaBJilj[ D Cli!

CTeMe GEANT3 aneMeHTOB Mop;eJIHpyeMoro \l>H3lil'leCKoro aKcnepli!MeHTa 

pa3pa6oTaH lil peanlii30BaB COOTBeTCTBYIOII1ri IlK, BKniO'!aeMhlll B CTaB

p;apTHYlO npnKnap;HyiO nporpaMMY JKa3aBHOll Cli!CTeMhl. KoMnJJeKc o6ec

rre'!nBaeT B03MO)J(HOCTh ormcaBJilj[ cpep;cTBaMlil FFREAD HOBhlX qacTnn 

H HOBbiX MO)J; pacrra.n;a 'qacTHQ, HOBhlX MaTepHaJIOB H cpep;, reOM€TpHH 

:mcrrepKMeHTaJibHOii YCTaHOBKH l:I HH({>OpMar:J;HOHHhlX xapaKTepHCTHK I:IC

IIOJID3Y€MbiX ;o;eTeKTopoB qacTlliJ;, xliiHeMaTHKH rry-qxa H Mo;o;erm:pyeMoro 

B3aBMop;eiircTB""'. B nponecce <;l>opMaiTH3arrHH nponep;yphl KoHcTpylilpo

BaH:rr.H reoMeTpH'1eCKo:i! Mo;o;enn axcrrepHMeHTaJibHoH ycTaHODKH npep;no

}KeHa CX€Ma opraHHOaiJ;HH 6a:Jbl reOM€Tpl:l'l€CKHX 0 6'beMOB, 1103BOJIJIID

lUaJI HaKaiiJU:IBaTb H COXpaiDITb paoJIH'lllhl€ BapHaHThl HCCJiep;yeMbiX KOH

<flnryparozr:i&. TaKOH MO)J;eJIH, H peaJIHOOBaH annapaT JIOrlPieCKOrO IIOCTpO

eHJilj[ KOHKpeTHOll KOH\l>Hrypaijlillil ycTaBOBKH lil3 aneMeHTOB BTOll 6a3hl. 

Pa3pa6oTaHHhlll IlK oplileHTlilpoaaa Ha Mop;enlilponaHHe aKcnepHMeH

TOB B BhlBep;eHHbiX Tiy"tJ:KaX 9JieMeHTapHbiX 'laCTHD;, IJ;OTIOJIHeH cepnli

CHbiMII npou;ep;ypa.MH aBToMaTH'lecxoro npop;oiDKeHRH c'leTa nocrre ero 

npepbiBaHHK H cpep;cTBaMH )];JIJI llOJiyrieHIDI CTaHp;apTHbiX pnCyHKOB MO

p;errHpyeMOI{ ycTa:HOBKH 12I HCCJie)];yeMbiX q>m:n~qecKHX BOaHMOp;e:ilcTDHil. 

16 



B CTPYKTYPY KoMnrrexca BBe;n;eHhl arreMeHThl , o 6ecne-q:mmro~e era 

TpaHCIIOpTa6err:DHOCT:b H MHOrOBapHaHTHOCT:b. IlpH opraHHOaJ:::J;IIH IIpO

rpaMMHOrO MaTepnarra rrpe;IJ;ITO)KeHa H HCIIOIT:O::lOBa.Ha HOBa& HariT.H,IJ,HaJI 

n yp:o6mtl! cxeMa nocTpoenHl! B paMKax cncTeMhl PATCHY orreMeHTOB 
orrircanrur n: yrrprumeHH.:H IIaMJIT:DIO npmma;n;uoH rrporpru.:t:Mhl. 

ABTOphl Bhlpa>KaroT 6rraro11apnocTh A.A.JioxTnonony n B.lLCKopo-

6oraTonoii: - na ITOI\1\epJKKY n noMOII\h n pa6oTe, M.H.Kannumny, 
,[(.A.Knpnrrrrony' H.O.IIopornHHy' r .T. TaTHiliBHJIH, c. ToKapy' E.A. 'lyp:a
KOBY - na ITOJie3Hhle o6cyJKI\eRHJI H npei\JIOJKeHHJI ITO pa3BHTHIO IlK, 

A. <P .KaM6ypJIHY - na n:ennhle naMe'IaHHJI n ITOMOII\h npn no11rOTOBKe 
pyxorrncn cTaT:DH. 

IlpHJimKeHHe 

IlpHMep OllHCaHH.II MOj:leJIH 3KCnepHMeHTa 

cpeJ:ICTBaMH panpa6oTaHHoro IlK 

• 'IacTHD;hl n MOI\hl nx pacna11a 

NTPT 1=1 2=60 

NAPT 1='XIC+$' 

TYPT 1=4 

PAPT 1=2.4668 1. 3.e-13 

NDCP 1=2 2=60 18 

MDPT1=18120808 5*0 

PDPT 1= 100. 5*0. 

MDPT7=1409 5*0 

PDPT 7= 100. 5*0. 

• MaTepnarrhl n cpel\hl 

NTMD1=3 1 2 3 

NAMD 1='CARBON$' 

(01\Ha HOBal! '!aCTHD;a C KOI\OM 60) 

(HMl! OToii: qacTHU:hl) 

(Thrr rrpocrre)KHBa.Hwr "iaCTIIUM p;rr.H 

GEANT3) 

(IIapaMeTphl qacTHD;hl 1\liJI GSPART) 

(,[(rrJI 2-x '!aCTHI( 60 H 18 6YI\YT BBei\CHhl 
Tpe6yeMhle MOI\hl pacna11a) 

(Pacnap; 3i) 

(BepOJITHOCTh pacna,p;a) 

(Pacnap; A0
) 

(BepOJITHOCTh pacna11a) 

(Baop;HTCJI 3 cpep;hl C HOMCpaMI! 1,2 II 3) 

(HannannJI cpep;) 

6=' AIR+ FIELD$' 

ll='IRON$' 16='AIR$' 

21='AIR IN DET.$' 
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ITMD 1=6 15 10 15 15 (MaTepnarrhl /Ill-" BBe/leHHhiX cpe11) 

ISMD 1 =0 0 0 0 1 (qyBcTBnTeJihHOCTh cpe11) 

PMDS 1=0. 0. 0. 0.1 0.1 1. (IIapa.MeTphl cpe/1/lll.H GSTMED) 

8= 10. 2. 30. 1. 1. 10. 

15=0. 0. 0. 0.1 0.1 0.2 

22=0. 0. 0. 0.1 0.1 1.0 

29=0. 0. 0. 0.1 0.1 0.2 

o 06'heMhl 

NTVL 1=4 

NAVL 1='SET ' 'TARG' 

3='MAGN' 'FIEL' 

TPVL 1='BOX ' 'TUBE' 

3='BOX' 'BOX' 

MDVL 1= 41 3 2 

NCVL 1= 1111 

COVL 1= 41 2 9 

TPPV 1=2*1 0 21=3*1 

41=-101 -102 1 

61=2*1 -303 

PAVL 1=125. 110. 

21=0. 3. 0.5 

43=25. 61=25. 10. 

NTBV1=22=23 

TPBV 1= 01 

BRBV 1= 2*0 10.0 0. 

VINB 1= 1 3 

NVIN 1=0 51=0 4 1001 

(B 6aoy Ofi'heMOB t3aHOCllTC.H 4 Ofi'heMa) 

(liMeHa Ofi'heMOB) 

(Thiihl 0 fi'heMOB) 

(Cpe/lhl, t3aiiOJIHJ!IO!I1ne o6'heMhi) 

(qnCJIO KOIInH Q fi'heMOB) 

(ijBeTa o6'beMoB Ha pncyHKax) 

('fuiihl IIapa.MeTpOB Ofi'heMOB) 

(3allaHHhle IIapa.MeTphl o6'beMOD) 

(2 6at3oBhiX o6'heMa - 2 n 3) 

(1-H- 6et3 Mai'HllTHOrO IIOJI.H, 2-H- C 0/IHO

pO/IHhiM IIorreM BI\Ollh Y) 

(HaJIP.H>KeHHOCTh IIOJI.H) 

(KonFPieCTBO o6'beMOB, CBJI3aHHhlX C 6a-
t30BhiM) . 

(HoMepa 3Tnx o6'heMoB, r11e 0 - CaM 6at3o

BhiH o6'beM, 1001 - 1\eTeKTOp) 
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STUP 1=1 0. 

DZBV 1=10. -110. 

NPLA 1=1 

XSIP 1=15. 

YSIP 1=10. 

WSEN 1=0.25 

ZPLA 1=100. 

• !J:eTeKTOphl 

STHV 1=150 

STDV 1=100 

NAHT 1='PX' 'PY' 'PZ' 

NBHT 1=3*32 

ORIG 1=3*1000. 

FACT 1=3*1000. 

NTRK 1=1 2=60 

TYPM1=2 

PLMO 1=10. 

PTM01=1.0 

(HoMep o6,eMa SET IT paccToJIHITe oT 
J:~eHTpa SET p;o nepnoro 6a.oonoro o6"
eMa) 

(PaccTOJIHITJI B/];OJU. Z Me>Kp;y 6a.oOBhlMH 
0 6 .. eMaMIT H OT J:leHTpa IIOCJiep;rrero /];0 
KOHJ:Ia ycTaiTOBKIT) 

(Bnop;ITTCJI 1 p;eTeKTop 1001) 

(IIorryrrmpHHa p;eTeKTopa) 

(IloJiyBhlCOTa p;eTeKTopa) 

(IloJiyTOliLL\ITHa /1eTeKTOpa) 

(PaccTOJIHHe p;o IJieTexTopa) 

(3rra'!eHITe nepeMeHHoii NWHI IT0/1IIpo
rpaMMhl GSDET) 

(3rra'!eHITe nepeMeHHoii NWDI nop;npo
rpaMMhl GSDET) 

(llp;eHTH<jlHKaTOphl perHCTpnpyeMhlX Ha 
p;eTeKTOpe 3JieMeHTOB) 

(KoJIH'IeCTBO 6ITT D CJIOBe /];JIJI ynaKOBKIT 
periTCTpnpyeMhlX 3JieMeHTOB) 

(IIapaMeTp ORIG II0/1npo-
rpaMMhl GSDETH) 

(IIapaMeTp FACT nop;npo-
rpaMMhl GSDETH) 

(IlpocJie>KHBaeTCJI 1 'IaCTHJ:Ia- 60) 

(3a<jlru:ciTponarrhl PL IT Pr) 

("'IITcnearroe tma'IeHHe Pr) 

('Incrrerrrroe orra'IerriTe Pr) 
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