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Pac'leT onTHManbHoro eapHaura CHCTeMht onpeAensnolUHX 

CllRHTHnnRilHOHHblX C'IeT'IHKOB An!l 180-caHTHMeTpOBOH 

CTpRMepHOH KBMep~ 

Paapa6oraH anropHTM H C03Aaua nporpaMMa An!l pacqera a~KTHB
HOCTR CHCTeMbl OUpe.Qen!lK>IURX CUHHTHnn!lUHOHHbiX C'IeT'IHKOB .QnH )80-caH

TIIMeTpOBOI CTpRMepHOH KaMepbl B MarHHTHOM none. PaCC'IHTBHbl 3tflciJeKTHB

HOCTR pa3nR'IRbiX 88pR8HTOB pacnono~eHHH H pa3MepoB C'leT'IHKOB nng 

perRCTPBilRR pqa pe8KUHH npH 3HeprHBX 5-20 faB H Bbt6paH ODTHMBIIbHbiH 

B8p118HT CHC1'8Mbl C'leT'IHKOB, 

Pa6ora BbtnonHeHa B Jla6oparopHH SUlepHbiX npo6neM OHSU1. 

cooes.e..e OCh.eu•e-oro -CTRTYT& a.aepawx RCC.IIeJIOB&RRI. Ay6a 1977 

Vinogradov V.B., Odintsov V.G. 13 - 10980 

Calculation of Optimal Version for a System of 
Determining Scintillation Counters for the 180 em 
Streamer Chamber 

An algorithm and a program for calculating the efficiency 
ol determining scintillation counter system for the 180 em streamer 
chamber have been worked out. Efficiencies were calculated for 
different versions of diposition and dimensions of counters for 
registration of a series of reactions at 5-20 GeV. The optimal 
version for the counter system was selected. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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1. BBEJ(EHHE 

B HaCTOJII.Qee BpeMJI B n.HII OH.HH COBMeCTHO c Ep<I>H 

/EpeBaH/, TrY /T6HJIHCH/, 113<1> H YHHBepcHTeTOM B 

r. KowHue ;qcc PI ,u.rrJI Hccrre.u.oaaHHii Ha ycKopHTerre 

Y -70 H<I>B3 coJ,u.aeTCJI rH6pH,u.HaJI crreKTpoMeTpHqecKaJI 

ycTaHOBKa, BKJiroqaroi.QaJI ,U.Ba .U.BYXMeTpOBhlX 3JieKTpOMar

HHTa, CTpHMepHylO KaMepy, HCKpOBhle H IIpOIIOPUHOHaJib

Hble KaMephl, CUHHTHJIJIJ!UHOHHhle H qepeHKOBCKHe cqeTqH

KH. 3Ta ycTaHOBKa JIBJIJleTCJI pa3BHTHeM CIIeKTpOMeTpa, 

KOTOphlH 6y,u.eT HCIIOJlb30BaTLCJI ,!J.JIJI HCCJie,lJ.OBaHHJI rHrrep-

3apJI,U.OB006MeHHhlX rrpoueccoa rrpH 3HeprHJIX 5-20 T3B 111 
. 

BepWHHHhlM ,u.eTeKTOpOM ycTaHOBKH, C IIOMOI.QbiD KOTO" 

poro 6y,u.yT perHCTpHpOBaTbCJI BTOpHqHMe JapJI>KeHHhle qac

TH.Uhl, 6y,u.eT CJIY>KHTb 180-caHTHMeTpOBaJI CTpHMepHaJI 

KaMepa. BHYTPH KaMepw 6y,u.eT pacrrorro>KeHa >KH.U.KOBo,u.o

po,u.HaJI MHWeHb. 06I.QHH BH.U. CTpHMepHOH KaMephl B 3JieKT

poMarHHTe HK-3-4 noKaJaH Ha puc. 1 H 2 . .HBJIJIJICb 

ynpaBJIJleMMM ,u.eTeKTOpOM, CTpHMepHaJI KaMepa II03BOJIHT 

npOH3BO,lJ.HTb OT60p C06MTHH peaKUHH onpe,u.erreHHOrO THIIa. 

,l).JIJI :noro ycTaHOBKa 6y,u.eT o6opy,U.OBaHa CHCTeMOH H,U.eH· 

TH~HKaUHH nepBHqHQH qaCTHUhl, CHCTeMOH H,lJ.eHTH~HKaUHH 
6MCTphlX BTOpHqHMX qaCTHU , a TaK>Ke CHCTeMOH onpe

,U.eJIJIIDI.QHX CUHHTHJIJIJIUHOHHhlX cqeTqHKOB, OKpy>KalOI.QHX pa-

6oqHH 06'beM CTpHMepHOH KaMephl. CHCTeMa CUHHTHJIJIJI· 

UHOHHhlX cqeTqHKOB ,U.aCT HH~OpMaUHIO 0 KOJIHqecTBe 3apJI· 

>KeHHhlX qaCTHU, o6pa30BaHHhlX B peaKUHH, H II03BOJIHT 

OT6HpaTb C06MTHJI ITO 3TOMY npH3HaKy. 
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llpH B~6ope Ka'leCTBa C'leT'IHKOB B CHCTeMe ueo6xo

~HMO y~oBneTBOpHTb npOTHBOpe'IHB~e Tpe6oBaHHB. C o~
HOB CTOpOH~, CHCTeMa C'leT'IHKOB He ~O~Ha 6~Tb KOH

CTpyKTHBHO cnO*HOB H -~oporOCTOBIUeB H ll03TOMY ~O~Ha 
CO~ep*aTb MHHHManbHOe KOnH'IeCTBO OT~enhH~X C'leT'IH

KOB, a TaK*e CBB3aHH~X C HHMB $OTOYMHO*HTeneB H 

3neKTpOHH~X 6nOKOB. C ,IJ.pyroB CTOpOH~, OHa ~O~Ha 
6~Tb ~ocTaToquo yHHBepcanLuoi, 'IT06~ o6ecne'IHTb B~
~eneuue IIIHpOKOrO Kpyra peaKUHB, a 3TO npHBO~HT K yBe

naqeuu10 KonuqecTBa cqeT'IHKOB. 

)J.nB onpe~eneHHB OllTHManhHOrO BapHaHTa CHCTeM~ 

6~nH CMO~enupoBaH~ 20 peaKUHB npH ~BYX 3HeprHBX Hane

Ta10mux qacTuu: 5 u 20 T:JB/c. 

rr-P ->ll+mrr++mrr-. m=1.2.3.4; 

rr- P .... p + m rr + + ( m + 1 ) rr- , m = 1.2 , 3 , 

rr-n -• n + mrr+ +(m+l)rr- m=1.2.3; 

rr n • P+(m-l)rr+ + (m;l)rr-. m=1.2.3; 

+ + + t 
rrP•KY (Y=L .Y ); 

1385 

rr + n 0 .... + + . 
• K y (Y"'""' 'y 1385 ) ' 

• K +y ( y - i\ o • L o • y ; 3 85 ). + 
rr n 

/1/ 

/2/ 

/3/ 

/4/ 

/5,6/ 

/7,8/ 

/9-ll/ 

PeaKUHH /1/-/4/ OTHOCBTCB K Knaccy THllH'IHWX npo

uecCOB C MHO*eCTBeHH~M o6pa30BaHHeM 'laCTHU, peaK

UHH /5/-/11/ npe~cTaBnBIOT co6oi runep3aps~oBoo6MeH
H~e npouecc~. KOTOp~e npe~nonaraeTCB uccne~oBaTh c 

noMOIUbiO ~aHHOB ycTauoBKH B nepByiO oqepe~h. B~6op 
3uepruu /5 u 20 T:JB/ o6ycnoBneu B03MO*HOCTBMH KaHana 

qacTBU ycKopuTens Y-70 Hci>B3, Ha KoTopoM 6y~eT 6a-

3HpoBa TbCB ycTaHOBKa. Kpyr Mo~enupyeMhiX peaKUBB I 1/
/11/ o6na~aeT ~OCTaTO'IHOB CTelleHbiO 06IUHOCTH, ll03TOMY 

CHCTeMa CUBHTBnnBUHOHH~X C'leT'IHKOB, llOCTpOeHHaB Ha 

OCHOBe pacqeTHbiX ~aHH~X, 6y~eT HMeTb ~OCTaTO'IHYIO 

YHHBepcanbHOCTb. 
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)J,JUI peaKUBH /1/-/11/ B 14 BapBaHTOB CBCTeMLI onpe

~enSID~X CUBHTBnnRUBOHHLIX cqeTqBKOB 6LinB BLiqacneHLI 

BepOSTHOCTB perBCTpaUBB onpe~eneHHOrO KOnaqeCTBa BTO

paqHLJX 3aps:>KeHHLIX qaCTBU, o6pa3YIDIUBXCS B 3TBX peaK

UBSX. llonyqeHHLie ~aHHLie ~aiDT B03MO:>KHOCTL onpe~enBTL 
OllTBManLHLIH BapBaHT CBCTeMLI onpe~ensiD~X CUBHTBn

nSUBOHHLIX cqeTqBKOB ~ng CTpBMepHOH KaMepLI. 

2. CHCTEMA caHHTHJIJI.RaHOHHbiX cqETqHKOB 

C TOqKB 3peHBS MaKCBManLHOB 34><lJeKTBBHOCTB perBCT

paUBB C06LITBB B~eanLHLIM SBnsnOCL 6LI OKpy:>KeHBe CUBH

TBnnRUBOHHLIMB cqeTqBKaMB BCero 06'beMa CTpBMepHOB 

KaMepLI. O~HaKo tl>oTorpatl>apooauae TpeKoB qepe3 oepx

HBii 3neKTpO~ B Hanaqae CBCTeMLI BBO~a BLICOKOBOnLTHOrO 

BMnynLca y nepe~ueii cTeHKB orpauaqaoaeT KonaqecToo 

nnOCKOCTeii, OKOnO KOTOPLIX MOryT pacnonaraTbCS CUBH

TBnnSUBOHHLie cqeTqBKB, ~0 qeTLipex: 3a~Heii, ~OHHOB B 

~oyx 6oKOBLIX. KpoMe Toro, ~aHHLie cqeTqBKB MoryT 

3aKpLIBaTL nBWL qaCTL HH:>KHeB llOBepXHOCTB, llOCKOnLKY 

Ha HB:>KHeM nonwce MarHBTa pacnonaraiDTCJI penepuLie 

KpeCTLI, KOTOpLie ~On:>KHLI 6LITL BB~HLI CO CTOpOHLI 06'beK

TBBOB, B B3- 3a HaKnOHHOrO pacnono:>KeHBJI CTpBMepHOB Ka

MepLI B 3a3ope 3neKTpoMarHBTa ~ocTaToquLJii 3a3op ~ns 

paJMell.\eHBJI CUBHTBnnSUBOHHLIX cqeTqBKOB CYll.\eCTByeT 

TOnLKO C3a~B ~0 cepe~BHLI KaMepLI. 

06IUaJI nnoll.\a~L cqeTqBKOB cocTaBnJieT 1, 9 M 
2 I 42o/o 

OT llOBepXHOCTB CTpBMepHOH KaMepLI/ B COCTOBT B3 nno

(Ua~eii ~BYX 60KOBLIX CTeHOK C paJMepaMB 1,8x0 ,3 M 2 , 

3a~Heii CTeHKB- 0,8x0,3 M 2 B ~Ha - 0,9x0,6 M2. 

Ha puc. 3 B 4 npaoe~eHLI acnonLJOBaHHLie npa pacqe

Tax 14 BapBaHTOB CBCTeMLI cqeTqBKOB C KOnaqeCTBOM 

cqeTqBKOB OT 8 ~0 54. llpB KOHCTPYBPOBaHBB CBCTeMLI 

cqeTqBKOB MLI wnB nocne~ooaTenLHo OT Meuee cno:>Kuoro 

BapBaHTa K 6onee CnO:>KHOMY. llpB 3TOM ycnO:>KHeHBe npo

B3BO~BnocL Ja cqeT ~eneHBJI OT~enLHLIX cqeTqBKOB. Oc

HooauaeM TaKoro ~eneuag sonsnacL oLJqacneHHLie oepo

RTHOCTB nona~aHBJI ~BYX B 6onee BTOpBqHLJX qacTBU C0-

6LITBS a o~BH cqeTqaK. CqeTqaK, y KoToporo 3Ta oeposT-

6 
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HOCTL 6Lina MaKCBManLHOH, ~enHnCS Ha OT~enLHLie qacTB. 

)J,eneHBe cqeTqBKOB npB pacqeTe ~aHHOH peaKUBB npe

KpaiUanOCL, Kor~a oqepe~uoii war ~eneuas ue npaoo~an 

K Cyll.\eCTBeHHOMY /> 10o/o/ yoenaqeHBID BepOSTHOCTB nona

~aHBS BCeX BTOpBqHLJX qaCTBU B pa3HLie cqeTqBKB. 

llpB ~eneHBB npBHBManBCL BO BHBMaHBe pacnono:>KeHBe 

CTpBMepHOB KaMepLI B MarHBTe, a TaK:>Ke B03MO:>KHOCTL 

pa3Me(UeHBS CBeTOBO~OB B ti>OT03neKTpOHHLIX YMHO:>KBTeneii. 

N 3AJlHR7l CH Hi<-A 501\0BblE CTEHI\i-1 8400]0 4q, 
15 
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llpHBe.QeHHble 14 sapHaHTOB C'leT'IHKOB H CBJI3aHHble 

c HHMH pac'leTbl o6na.QaiOT ueKoTopoB: H.QeanuJau.ueB:, a 

HMeHHO npe.QnonaraeTCJI, 'ITO C'leT'IHKH HaXO.QJITCJI B Herro

cpe.QCTBeHHOH 6nH30CTH K pa6o'leMy 06beMy CTpHMepHOH 

KaMepbi. Ha caMoM .Qene 3neKTPOAbl KaMepbl, JaiiJ.HTHble 

KO*YXH, CHCTeMa KpenneHHJI H TpaHCITOpTHpOBKH C'leT'IH

KOB B MarHHTe, 3KpaHHpOBKa $3Y OT MarHHTHOrO nonJI 

He ll03BOnJIIDT 3TOrO C.QenaTb. 0.QHaKO 3TO He BnHJJ:eT Ha 

3 Tl H ~~ )\ t1ll 
'' vM.U,!I/Ifl l_,!LIII,I.O. vu•~vuv•L "'r.."" ,..~ .. u 

,uuu n1 r l ~., ... ,. 
42 

"'tE!ItE~f. . 
,.EEEE r I l OI 
_E..,_ -10 o 10 o o -~1"" 1f,• _0[]1 

0170 

~ " 0 
A 5 

15 1!0 

46ITIIIIJJJ - 110 170~ -~100 g 170 

ITIIIIJJJ '" 

~TIIIITIJf l . 
Puc. 4. CucaeMw Cf4UHaUA.IlJif4UOHHI>IX c~e•~uKoa /aapuau
aw 30-54 c~e•~uKos/. 
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KOHe'IHbiH BbiBOA pa60Tbl 0 TOM, KaKOH .QO~Ha 6b1Tb on
THManLHaJI CHCTeMa C'leT'IHKOB B cnyqae .QaHHOH ycTaHOB

KH, H npHBO.QHT TOnbKO K MaCWTa6HOMY ysenu'leHHIO paJ

MepOB C'leT'IHKOB, OC06eHHO HX Ja.QHeH nnOCKOCTH, uau-

6onee .QaneKo I 1 ,5 Ml pacnono*eHHOH oT rpaHHU.bl pa6o

qero o6beMa. 

3. AJIFOPHTM PACqETA 
BEPOJITHOCTEH PErHCTPAI.lHH 

Co6biTHJI, cooTBeTcTBYIDIIJ.He npou.eccaM 111 u 1111, 
reuepuposanucL MeTO.QOM MoHTe- Kapno c noMOIIJ.LID npo-

/' f 

rpaMMbl Bbi'IHcneHHJI 4Ja3osoro o6beMa FOWL ;;:, 
~nJI Ka*AOH BTOpH'IHOH 'laCTHU.bl co6biTHJI 6blnH onpe

.QeneHbl HMnynLc P H npoeKU.HH HMnynLca Px , PY , Pz 
YAOBneTBOpJIIDIIJ.He 3aKOHY coxpaHeHHJI 3HeprHH HMnynLca 

B peaKIJ,HH. 
~ns yqeTa .QHHaMHKH npou.eccos I 11-I 111 Ka*AOMY 

creuepuposaHHOMY co6biTHID npunucbiBancs sec W t • npo

nopU.HOHanLHbiH 3KCITepHMeHTanLHOMY AH4l4lepeHIJ,HanLHOMY 

ceqeHHID ~~=f(t)' 
dt 

r.Qe t - nepe.QaHHbiH HMITynLC 

HyKnOHa MHWeHH K BTOPH'IHOMY HyKnOHY B cnyqae npo

u.eccos 111-141 u runepoHy - B cnyqae npou.eccos 151-
1111. 

3aBHCHMOCTb -~- = f(t) 
dt 

6blna BJJJ:Ta B BH.Qe 

,!~ ,.,Ae-a t 
df . 

r.Qe A H a - 3MITHpuqecKH onpe.QeneHHble 

/3/ 
napaMeTpbl 

llpH nocTpoeHHH pa3nH'IHbiX pacnpe.QeneHHH napaMeT-

poB peaKIJ,HH H Bbi'IHCneHHH cpe.QHHX BenH'IHH BKna.Q C06bi

TH.R OIJ,eHHBanc.a C BeCOM W , ITPH 3TOM 

W=WF. Wt 

r.Qe W F - sec, Y'IHTbiBaiDIIJ.HH 4Ja30Bb1H o6beM; Bbi'IHCnJI

eTCJI nporpaMMOH FOWL. 
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BBe,D;eM CHCTeMy KOOp,D;HHaT, CBH3aHHYIO CO CTpHMep
HOH KaMepo:ii, cne,D;YJOIIUIM o6pa3oM. Haqano cucTeMbl KO
Op,D;HHaT COBMeCTHM C HaqanoM MHWeHH, OCL X HanpaBHM 
B,D;Onh nyqKa qa,D;alOIUHX qaCTHI.(, OCL Z - B,D;OnL MarHHT
uoro nonH, a OCL Y - nepnen,D;HKynHpno nnocKOCTH X Z , 
TaK qyo6bl BCe TpH OCH COCTaBHnH npaBylO CHCTeMy KOOp
,D;HHaT. 

Ma 
X 
X 
y 

y 
z 
z 

IlnOCKOCTH, COOTBeTCTBYIOIUHe rpaHHI.(aM pa6oqero 06'he-
KaMepbl, onpe,D;enHJOTCH cne,D;ylOIUHMH 
= -10 CM /nepe,D;HHH CTeHKa/, 
= 170 CM /3a,D;HHH CTeHKa/, 
= 40 CM 

/60KOBble CTeHKH/, 
-40 CM 

15 CM /BepXHHH CTeHKa/, 
15 CM /HH)KHHH CTeHKa/. 

paBeHCTBaMH: 

/12/ 

MHWeHL npe,D;CTaBnHeT C06o:ii l.(HnHH,D;p, OCL KOTOporo 
uanpaaneua B,D;OnL ocu X, H HMeeT pa3Mepbl: ,D;nuuy L = 
= 40 c..w, pa,11;uyc R = 3 c..w. 

Koop,D;HHaTbl ToqKu B3aHMO,D;eiicTBHH na,D;aJOIUeii qac
THI.(bl C H,D;paMH MHWeHH onpe,D;enHnHCh KaK 

Xo = Ll. a 1, Y0 =R•a 2 sin(2rra 3 ), Z0 =Ra 2 cos(.2rra 3 ), 

r,D;e al , a 2 , a 3 - cnyqa:iiuble qucna, paBHOMepuo pac
npe,IJ;eneuuble B HHTepaane /0,1/. 

~nH Ka)K,D;OH BTOpuquo:ii 3apH)KeHHOH qacTHI.(bl C06b1THH 
paccqHTbiBanacL TpaeKTOpHH ,D;BH)KeHHJI B MarHHTHOM none, 
uaqHHaH OT TOqKH B3aHMO,D;eHCTBHJI, H HaXO,D;HnOCL ee ne
peceqeuHe c rpauuuaMH pa6oqero o6'heMa KaMepbl. Ilpu 
pacqeTe TpaeKTopu:ii ,D;enancH pH,D; ynpoiUenuii: 1/ MarHHT
uoe none no aceMy o6'heMy KaMepbl cquTanocL nocTOHHHbiM 

H paBHbiM 15 KTc; 2/ ue yqHTbiBanucL noTepu 3HeprHH 
qaCTHI.( npH npOXO)K,D;eHHH BeiUeCTBa KaMepbl; 3/ He yqu
TbiBanocL MHoroKpaTuoe pacceHuue qacTHU B BeiUecT
ae; 4/ npeue6peranocb H,D;epHbiM B3aHMo,D;eiicTBHeM BTo
puqublx qacTHU B o6'heMe KaMepbl. 

C,D;enauuble ynpoiUeHHH ue BnHHJOT cyiUeCTBeunbiM o6-
pa3oM ua KouequbJ:ii pe3ynLTaT, nocKonLKY ueo,D;uopo,D;
uocTb MarHHTHoro nonH B o6'heMe KaMepbl ueaenHKa I ±50/o/ 

10 
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'I 

H 34MileKTbl HOHH3al.(HOHHbiX nOTepL, MHOrOKpaTHOrO pac
CeHHHH H BTOpHqHbJX B3aHMO,D;eHCTBHH B neon- renHeBOH 
cMecu, 3anonHHJOIUe:ii KaMepy, npeue6pe)KHMO Manbl. 

TpaeKTOpHH 3apH)Keuuo:ii qacTHUbl c yqeToM nepe
qucneHHbiX BbiWe ,D;OnyiUeHHH OnHWeTCH cne,D;yJOIUe:ii CHCTe
MOB ypaaueuu:ii /BHHTOBaH nHHHH/. 

x .. x +Rcos(wt+a ), c 

y,.,yc +Rsin(wt+a ), 

z,.z +V ·t, 
c z /14/ 

r,D;e R= _:p.l... 
ell 

- pa,D;HYC KpHBH3Hbl, Pt - npoeKI.(HH HMnynL· 

ca ua nnocKOCTL XOY H - uanpH)KeuuocTL MarHHTuoro 
nonH, C - CKOpOCTL CBeTa, e - 3apH,D; qaCTHI.(bl; X c , 

Y c , Zc - Koop,D;HHaTbl ueuTpa KPHBH3HLI: 

Xc =Xo -Rcosa, Y c = Y 0 - R sin a , Z c = Z 0 ; 

Xo 'Yo z -0 KOOP.IJ.HHaTbl TOqKH B3aHMO,D;eHCTBHH, 

eH ---- yrnoBaH CKOpOCTL, m - Macca qacTHUbl, (J) "" 

me 

a - uaqanLnax cpa3a: 

a~ 

2rr-y+(a-1).!!..... 
2 

rr+y +(a-l)E... 
2 

y- (a-l).!L 
2 

rr- y- (a-1) ..!!_ 
2 

y = arc tg I e I m 1 , e = 
Px 

p 

KOCHHYCbl, 

£> 0, m > 0, 

c > 0' m < 0, 

c <0. m> 0, 

e < o. m < 0, 

Py 
ffi=- - uanpaanHJOIUHe 

p 
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a= + 1 - ,IJ.nJI UOnO>KHTenLHO 3apJI>KeHHbiX qaCTHIJ;, 

-1 - ,IJ.nJI OTpHIJ;aTenLHO JapJI>KeHHbiX qacTHIJ;; 

t - speMJI, Vz- BepTHKanLHaJI COCTaBnJIID~aJI CKOpOCTH 

qacTHIJ;bl. 

Ilo.n.cTaBnJIJI B ypasHeHHe 1141 KOOP.IJ.HHaTbl nnocKo

cTeH 1121, nonyqaeM 6 JHaqeHHH t, HaHMeHLwee H3 Ko

TOphlxt . COOTBeTCTBYeT nepeceqeHHID TpaeKTOpHH C 6nH

>KaHWeHm1RnoCKOCTbiD. IIo.n.cTaBnJIJI tmin B 1141, nony

qaeM KOOP.IJ.HHaTbl yoqKH nepeceqeHHJI. IlposepJIJI HepaseH

CTBa I 131 .n.nJI Ka>K.n.oro cqeyqHKa, onpe.n.enJieM HoMep 

cqeyqHKa, B KoTopbiH nonana qacTH:u;a. 

JanonHJieM Ta6nH:u;y COCTOJIHHJI perHCTpa:u;HH qacTHIJ; 

CHCTeMOH cqeyqHKOB Oij H Onpe.n.eneHHbiM cqeyqHKOM Y kj , 

r,IJ.e i - KOnHqeCTBO cqeTqHKOB, B KOTOpble nonanH qac-

THIJ;bl, k - HOMep cqeyqHKa, j - KOnHqeCTBO 3aperHCT-

pHpOBaHHbiX qacTH:u;. HanpHMep, o 00 - HH B O.IJ.HH H3 

cqeyqHKOB He nonana HH o.n.Ha qacTH:u;a, o 3 5 - B 3 cqey

qHKa nonano 5 qacTH:u;, Y2 ,3 - so 2-8 cqeyqHK nonanH 3 
qacTHIJ;bl H T • .IJ.. BenHqHHbl o ij H y k. npHHHMaiDT JHa-

qeHHJI 0 HnH W . J 

Ilocne Mo.n.enHpoBaHHJI Ja.n.aHHoro 

( N) onpe.n.enJIIDTCJI sepoJITHOCTH c ij 
.n.eneHHoro ( j) KonHqecTBa qacTH:u; 

f ij 

!. 0 ij N __ 

""!:"w 
N 

KOnHqecTBa C06b1THH 

perHcTpa:u;HH onpe-

H BepoJITHOCTH yij perHCTpa:u;HH onpe,IJ.eneHHOrO Q) KOnH-

qeCTBa qaCTHIJ; ,IJ.aHHbiM ( k- M ) cqeyqHKOM: 

yk. ,.,!_yk./!.W 
J N J N 

r,IJ.e !. W - CYMMa Be COB Be ex C06b1THH. 
N 

4. PE3YJLbTATI:J 

,[VJJI Ka>K.n.oii HJ peaK:u;Hii I 1/-I 11/ 6blno cMo.n.enHposa

HO no 10 Thlc.flq co6biTHii. llonyqeHHble senHqHHbl sepoJn

HOCTeii f nkr perHCTpa:u;HH D JapJI>KeHHbiX qaCTHIJ;, o6-

12 

I 
~ 

paJyeMbiX B r - H peaKIJ;HH, CHCTeMOH K cqeyqHKOB I K - KO

nHqecTBO cqeyqHKOB B CHCTeMel npHBe,IJ.eHbl B 11JU6/I. 1. 
KaK BH.IJ.HO HJ JTOH Ta6nHIJ;bl, .n.nJI perHCTpa:u;HH peaK:u;HH 

C .IJ.BYMJI 3apJI>KeHHbiMH qaCTHIJ;aMH ,IJ.OCTaToqHo BapHaHTa 

C 8 cqeTqHKaMH, a ,IJ.nJI peaKIJ;HH C 8 3apJI>KeHHbiMH qaCTH

IJ;aMH He06XO,IJ.HMa CHCTeMa C 42-54 cqeyqgKaMH. 

Hcxo.n.JI HJ coo6pa>KeHHH .n.ocTaToqHoii yHHBepcanLHOCTH 

CHCTeMbl CIJ;HHTHnnJIIJ;HOHHbiX cqeyqHKOB, He06XO,IJ.HMOH ,IJ.nJI 

Bbi,IJ.eneHHJI WHpOKOrO Kpyra peaKIJ;HH THUa 111-1111, Mbl 

OCTaHOBHnHCb Ha CHCTeMe H3 54 cqeTqHKOB KaK OllTHManb

Hoii .n.nJI HaWHX Hccne.n.osaHHH. Heo6xo,IJ.HMO OTMeTHTL, qyo 

llpH Bbl6ope CHCTeMbl Mbl pyKOBO,IJ.CTBOBanHCb He TOnbKO 

BenHqHHaMH £ nkr , npHBe,IJ.eHHbiMH B 11Ja6/l. 1, HO H BCeH 

COBOKYllHOCTbiO paccqHTaHHbiX BenHqHH 

OUHCaHO B nyHKTe 2. 
f ij H y kj ' KaK 

ABTOpbl 6naro.n.apHb1 COTPY.IJ.HHKY JIB3 IO.H.IIeTyxosy 

Ja o6cy>K.n.eHHe pJI.n.a sonpocos, CBJIJaHHbiX c anropHTMOM 

Mo.n.enHposaHHJI; B.A.UKBHTaJI - Ja yqacTHe B HaqanLHoii 

CTa.IJ.HH pa6oTbl; cOTPY.IJ.HHKaM Epci>H 3.M.MaTeBOCJIHY , 

K.M.ABaK.fiHY' r .Q.ABaKJIHY - Ja o6cy>K,IJ.eHHe peJynLTaTOB 

pa6oTbl, a TaK>Ke IO.A.Iiy.n.arosy H B.li.cl>nJirHHY - Ja no

CTOJIHHoe BHHMaHHe H UO,IJ.,IJ.ep>KKy. 
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