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HHCTHTYT RA9pHOA ~H3HKH ~OCKOBCKOrO rocynapCTB9HHOrO 
yHHBepCHTeTa 
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neanJKa6CKHll YHHBepCHTeT, LlaHAHrap, HHilHSI, 



BseneHHe 

Cnenhi qacTHU, aaperHcTpHposaHHhiX B rryabipbKOBoi!: KaMepe, !jloTorpa

!jJHpyiOTCSI JlBYMSI H 6onbiiie 06'beKTHB8MH, 0pH STOM HHOI'Jl8 B03HHK8IOT TpyJl

HOCTH IIpH reoMeTpH'ieCKOM BOCCT8HOBneHHH IIpOCTp8HCTBeHHbiX KOOp,[lHH8T 

HeKoTophiX cnenos. lleno B TOM, 'iTO rrponyKThi peaKUHi!: aneMeHTapHhiX qac

THU IIpH Bb!COKHX SHepi'HSIX B 6onbiiiHHCTBe CBoeM IIOny'iaiOT 60nbiiiYIO SHep

I'HIO H neTSIT B Y3KOM KOHyce BIIepe,[l, 0K83biB8eTCSI0 'iTO cne)lbl HeKOTOpbiX 

'i8CTHU He HMeiOT xapaKTepHbiX IIpH3H8KOB, OTnH'i8IOIIIHX HX OT npyi'HX: 8 -

sneKTpOHOB, BTOpH'iHbiX B38HMO)lei!:CTBHi!:, paCII8JlOB H T,Jl,, H 06Hapy.lKHTb BH

ayanbHO H306pa.lKeHHSI cne)lOB Ha pa3HbiX CHHMK8X CTepeorrapbl HHOI'Jl8 HeB03-

MO.lKHO, Opouenypa BH3yanbHOI'O IIOHCKa OTHHMaeT MHOI'O BpeMeHH IIpH IIpo

CMOTpe !jJHnbMOB H H3MepeHHSIX C06biTHi!:, 11 ecnH ,[la.lKe OHa IIpOBe,[leHa, TO 

'i8CTO HeT yBepeHHOCTH B TOM, 'iTO Hai!:neHhl )lei!:CTBHTenbHO COOTBeTCTByiO

IIIHe npyr npyry npoeKUHH. 

llnSI paapeiiieHHSI IIpo6neMhl pasyMHO npH6erHyTb K IIOMOIIIH sneKTpOHHo

C'ieTHOi!: MaiiiHHhl; npH STOM HeCKOnbKO yBenH'iHBaeTCSI 06'beM Bbl'iHCnHTenb

Hh!X pa60T, HO 38TO IIOSIBnSieTCSI B03MO.lKHOCTb npHMeHHTb 06'beKTHBHbie KpH

TepHH llpH OT6ope HY.lKHbiX npOeKUHi!:, B CBSI3H C STHM H8MH Ha 6aae npo

I'P8MM reoMeTpH'ieCKOi!: H KHHeMaTH'ieCKOi!: o6pa60TKH C06hiTHi!: B IIY3biPbKQ-

r T !1,21 - "MATCll" BhiX KaMe pax E 0<1>11 6bm coanaH nononHHTenbHbm 6noK , 

OCyiiieCTBnSIIOIIIHi!: IIOHCK npoeKUHi!: K8M,[l0I'O H3 HeO.[lH03H8'iHO onpenenSieMbiX 
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cneAOB, HylKHO OTMeTHTh, 'ITO B CHCTeMy nporpaMM THRECH 
/6/ 

nporpaMMbl 1 Bb!ITOJIHSIIOIUHe 8H8110I'H'lHbl8 4JyHKUHH, 

§ 1, MeTOll nOHCK8 npoeKUHit 

BK11IO'l8Hbl 

MeTOA ITOHCK8 npOeKUHit A8HHOI'O CJle}:la COCTOHT B CpaBHeHHH BOCCTa

HOB118HHbiX npOCTpaHCTBeHHbiX KOOpAHHaT 9TOI'O C118A8 no ~OTOI'pa~HSIM rrep

BOI'01 BTOpOI'O H rpeTb8I'O 06beKTHBOB (H11H 5-ro, 6-I'O H 4-ro), npH 9TOM, 

ecnH Mbi HMeeM Aeno c noAXOllSIWHMH npoeKUHSIMH Ha scex Tpex ~oTorpa

~HSIX, TO npocrpaHCTBeHHbie KOOpAHH8Tbi 1 BOCCTaHOBJieHHbie no CHHMK8M 1 Ha

rrpHMep, nepBOI'O H BTOpOI'O 06beKTHBOB 1 eCTeCTBeHH01 AOJllKHbl COBnaA8Th 

C COOTB8TCTBYIOIUHMH KOOpAHH8T8MH 1 BOCCT8HOB1leHHbiMH no CHHMK8M nep

BOI'O H TpeTb8I'O 05beKTHBOB, EcnH lK8 COBnaAeHHSI HeT, TO Ha KaKOit-11H60 

H3 ~OTOI'pa~Hit He06XOAHMO nepeitTH K CJieAyiOIUeMy CJieAy H noBTOpHTh npo

BepKy, TaKHM nyTeM HylKHO nepe5paTb 13ce B03MOlKHbie KOM6HH8UHH npoeK

UHit, noKa He 6yAeT HaitAeHa HX COBOKynHOCTb, COOJ'B8TCTBYIOIUaSI C KaKOH-TO 

AOCTOBepHOCTbiO KalKAOMY H3 C118AOB B npOCTpaHCTBe, HCHO, 'ITO TaKOH Me

TOA noHCKa COOTBeTCTByiOIUHX npoeKUHit I'OAeH 11HWb B TOM cny'lae, eCJIH ~0-

TOI'pa~HpOBaHHe OAHOI'O H TOI'O JKe 06beKTa npOH3BOAHTCSI MHHHMYM TpeMSI 

06b8KTHB8MH, 

0603Ha'lHM npocrpaHCTBeHHbie KOOpllHHaThi 1 nony'leHHbie C HCn01lh30Ba-

12 12 12 
HReM nepsoro R BToporo o6beKTHBOB, qepea X; , Y; , Z; , R c rro-

13 

X; ' MOlUbiO rrepBOI'O H TpeTbei'O - qepe3 
13 

y. ' • 
z 13 

i • 

.llJISI COKpameHHSI 'lliC1la npOOHbiX KOMOHHaUHH B nporpaMMe rrpeJlyCMO

TpeHa B03MOlKHOCTb npeKpaWeHHSI }:laJlbHeHWHX nOHCKOB Cpaay nocne HaXO~Jle

HHSI TaKOI'O Ha5opa npoeKUHH 1 KOI'Aa pa3HRUa IIpOCTp8HCTBeHHbiX KOOpAHHaT 

M8HbWe CII8Uii81lbHO IIOA06paHHbiX ( § 2) KOHCT8HT C I 1 C 2 , C 3 

12 13 
!'!.X = I X. - X. I < c • • 1 

12 13 
IY. - Y. I< c 

• • 2 
I'!.Y (1) 

!l.Z I z .12- z ~ 3 I < c3 
• • 

4 

I 

I 

'.':\ 

' 

I 

~ 
.iJ. 

§2, OnpeAeneHHe TO'lHOCTH npH HaXOJKAeH 

npeAn0110lKHM1 'ITO npOH30W1la OWH6K 

eKUHfi ABHHOI'O rpeKa, HanpHMep 1 BMecro 

ero o6beKTHBa 6bwa Bui6pana PSIAOM pacn 

Hb!H no CHHMKaM nepBOI'O H TpeTb8I'O 06b 

C 
11 

HCTHHHbiM
11 

1 nony'l8HIIb!M ITO rrepBOMY H 

OH cymeCTBOBa111 TO 6bi11 6bi pacnoJIOlK8H I 

HblM
11 

BosMOlKHOCTb paanH'laTb 
11

HCTHHHhiit 
11 

no AByM npaBRJlbHbiM IIpOeKUHSIM) H 
11

110)1{ 

rrpoeKUHSIM 1 O}:IHa 1i3 KOTOpb!X Bbi6paHa He! 

6oK npocrpaHCTBeHHbiX KoOpAHHaT, TaKHM 

HHSI COOTBeTCTByiOIUHX npoeKUHH 3aK11IO'laei 

HHTb, C KaKOH llOCTOB8pHOCThiO Apyr OT Apyr 

Ha pa3JIH'lHbiX paCCTOSIHHSIX B npocTpaHCTBe, 

110 AOCTHI'HYTO npH HCCJleAOBaHHH cneUH81lb 

/3/ } 
posoil: nporraHosofi KaMephi co6hiTRil: 

paKTepHbiM IIpH3HaKaM) 6hl1lH HaHA8Hbl BCI 

KalKAOMY H3 TpeKOB 9THX co6hiTHil:. Ehmo ¥ 

Me fEOct>J.1T c 5noKOM MATCH 36 TaK 
!41 

THM 1 'ITO OIITRKa 2-MeTpOBOil: nponaHI 

BliTb MeTOA· noHCKa COOTBeTCTByiOIUHX cne 

PacnpeAeneHRSI pasHocrefi KOOpAHHaT 

}:18 1 HO BOCCTaHOBJleHHbiX no pa3Hb!M napa . 

Hbl(C HaM), npHBeAeHhi Ha pRe. 1-3 

HeKBaApaTH'lHbiMH OWH6KaMii 1 IIpRBeAeHHbil 

0tMeTHM 1 'ITO Ha pHCYHKax H B Tal 

HblX OW!i60K B OIIpe}:leneHiili IIpOCTpaHCTE 

rrporraHosoil: KaMepe npR pa6ore c rpeMSI 

'laiOT B ce6SI OW!i6KH 1i3MepeHHSI H OIIT!i'l 

x/ 
J.1CII01lb30Ba1lliCb CHHMK!i 1 rronyqeHJ 

Ke rr- -Me30HOB 40 f9s/c Ha ycKopRTene 
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OTMeTHTb, 'ITO B CHCTeMy nporpaMM THRECH BKnJO'I8Hbl 

I BbiTIOJIHSl!OlliH8 8H8JIOI'H'IHbl8 tPYHKUHH, 

§ 1, MeTOA nOHCKa npoeKUHH 

HCKB npoeKUHH ABHHOI'O CJiena COCTOHT B Cp8BH8HHH BOCCTa

CTpaHCTB8HHbiX KOOpAHHBT 3TOI'O CJiena no tPOTOrpa!fJHSIM nep

H TpeTb8I'O o6~eKTHBOB (HJIH 5-ro, 6-ro H 4-ro), npH 3TOM, 

M neno C nOAXOASliDHMH npoeKUHSlMH Ha BCeX TpeX tPOTorpa

paHCTB8HH~e KOOpAHHBT~, BOCCT8HOBJ18HH~e no CHHMK8M, Ha

I'O H BTOpOI'O o6~eKTHBOB, ecTeCTBeHHO, AOJIM!lbl COBnanaTb 

JOIDHMH KOOpAHIIBTBMH, BOCCT8HOBJl81lllbiMH no CIIHMKBM nep

I'O o6~eKTHBOB, EcJIH Me COBnaneHHSl HeT, TO 118 K8KOH-JIH60 

Heo6XOAHMO nepeHTH K CJieAyJOIDeMy CJieny H nOBTOpHTb npo

nyTeM HYMIIO nepe6paTb EICe B03MOM!lble KOM6HH8UHH npoeK

yneT llBHAella !IX COBOKynHOCTb, Coo:raeTCTBYJOIDBSl C KBKOH-TO 

KBMAOMY H3 cneAOB B npocTpaHCTBe, Hello, 'ITO TBKOH Me

TBeTCTBYIOIDIIX npoeKUHH I'OAeH JliiiDb B TOM CJiy'lae, eCJIII !flo

e OAHOI'O H TOI'O Me 06~eKT8 npOII3BOAHTCSl MHHHMYM TpeMSl 

M npOCTpaHCTBeHHbie KOOpAIIHBTbi, noJiy'leHHbie C IICnOJib30Ba-

12 12 12 
H BToporo o6~eKTIIBOB, '1epe3 X; , Y; , Z; , H c no-

13 
X; ' o 11 rpeTbero - 'lepe3 

y13 
i • 

13 
Z. • 

' 
ameHHSl 'IHCJIB npOOHb!X KOMOIIHBUHH B nporpaMMe npenycMO

OCTb npeKpameHHSl ABJlblleHIDHX nOIICKOB Cpa3y nocne HBXO~Ae-

6opa npoeKUHH, Korna pa3HHUa npocrpaHCTBeHHhiX 

aJibHO no;:to6paHHbiX ( § 2) KOHCT8HT C 
1 

, C 
2 

1 2 1.3 
~X = I X. - X. I < c 

' ' 1 

12 13 
~y =I Y. - Y I < c 

' i 2 

~z = IZ
12

- Z
13

! < c 
i i 3 

4 

--

i 
KOOPAHHBT 

CJ 

( 1 ) 

~ 
l 
\-

I 

~ 
q' 

·-
\~ 

§2, OnpeaeneHHe TO'IHOCTII npH H8XOMA8HHH COOTBeTCTBYIOIDHX npoeKUHH 

npennoJ10MHM, 'ITO npOII30IDJ18 OIDH6Ka npH Bbi6ope OAHOH 113 Tpex npo

eKUHH ABHHOI'O TpeKa, Hanp!IMep, BMeCTO HyMHOH npoeKUHH Ha CHHMKe TpeTb

ero o6~eKTHBa 6bJna Bbi6paHa PSlllOM pacnonoMeHRaSI, Torna 11 aoccTaRoaneH

HhiH no CHHMKBM nepBOI'O II TpeTbei'O o6~eKTHBOB CJ1eA He 6yneT COBnanaTb 

C "IICTIIHHbiM", nony'leH!IbiM no nepBOMY H BTOpOMY 06~eKTHBaM, H, eCJ1H 6bi 

OR cymeCTBOB8J1 0 TO 6biJI 6hi paCnOilOMeH B KaMepe rne-TO pSIAOM C "HCTIIH-

Hb!M" 

8o3MOMHOCTb pa3J1H'IaTb "IICTHIIHbiH" cneiJ. ( T,e, cnen, BOCTaHOBJleHHbiH 

no AByM npaBHJ1bHbiM npoeKUHSIM) H "JlOMHbiH", BOCCTaHOBJ1eH!lbiH no ABYM 

npoeKUHSlM, OAH8 H3 KOTOpbiX Bbi6paRa HeBepHO, 38BHCHT OT B8J1H'IHHbl Oll1H-

60K npocTpaHCTBellllbiX KOOpAHHaT, TaKHM o6pa30M 0 BCSI npo6J1eMa HBXOMAe

HHSl COOTBeTCTBYJOIDHX npoeKUHH 3aKJ110'18eTCSI B TOM, 'ITO He06XOAHMO BbiSlC

HHTb, C KaKOU AOCTOBepHOCTb!O npyr OT npyra HaXOASlTCSl CJieAbi 0 pacnoJIOMeHHhle 

Ha pa3J1H'IHhiX paccTOSIRHSIX B npocTpaRCTBe. PemeHHe nocTaaneHHOH 3BAB'lH 6hr

no AOCTHI'HYTO npH HCCJleAOBBHHH cneU!IaJihHO OT06paHHhiX Ha CHHMKBX 2-MeT-

/3/ " x/ 
pOBOH nponaHOBOH KaMepbl C06hiTHH , B KOTOpbiX BH3yaJibHO (no Xa-

paKTepllbiM npH31l8KaM) 6hiJ1H HaiineHbl BCe TpH npOeKUHH 1 COOTBeTCTBYJOillHe 

KaMAOMY 113 TpeKOB 3THX co6hiTHii. Eh1110 H3MepeHo H o6c'IHTaHo no nporpaM

Me rE Oct>HT c 6J10KOM MATCH 36 T8KHX co6biTHH ( 118 TPeKOB). OTMe-

/4/ 
THM 1 'ITO OnTHKB 2-MeTpOBOH nponaROBOJ:i KaMepbi n03BOJ1SI8T ocymecT-

BHTb M8TOA- nOHCK8 COOTBeTCTBYIOIDHX CJ18AOB, 

PacnpeneneHHSl pa3HOCTeH KOOpAHHBT (1) OAHHX H TeXMe TO'IeK liB CJ1e

Ae, HO BOCCTaHOBJleHHblX no p83Hb!M napaM npoeKUHH 3THX CJ1eAOB ( H3B8CT-

Hb!X HaM), npHBeneHhl Ha pHC, 1-3 , CO ~peAHHMH 3H8'l8HHSIMH H cpen-

HeKB8ApaTH'IHbiMH OlllH6KaMH, 11pHBeAeHHbiMH B T86J1HUe, 

OtMeTHM, 'ITO Ha pncyHKax H B Ta6nHue noKa3aHhi aenH'IHHhi peanb

HhiX Oll1H60K B OIIp8A8J1eHHH npoCTpaHCTBeHHb!X KOOp;:tHH8T Ha 2-MeTpOBOJ:i 

nponaHOBOJ:i K8Mepe IIpH pa6oTe C TpeMSI 06~eKTHB8MH, 3TH Oll1H6KH BKJ1J0-

'18JOT B ce6SI Oll1H6KH H3MepeHHSl H OnTH'IeCKHe HCK8M8HHSI, 

x/ 
l1CIIOJ1b30B8J1HCb CHHMKH, IIOJly'leHHhl8 npH o6ny'I8HHH K8M8pb! B IIy'I-

Ke 1T -M830HOB 40 raa/c Ra yCKOpHTene l1ct>B3 (r. Cepnyxoa). 
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TaonHua 

CpeAHee 3Ha'IeHHe 

KoopAHH8Tbi ~X, ~y, ~X (eM) 

CpeAHeKBaapaTH'IHhle 

OWH6KH: a ,a ,a (eM) 

X 

y 

z 

-0,0164 

0,0184 

0,1602 

" y % 

0,0247 

0,0274 

0,1742 

TaKHM oopa30M 1 MOlKHO YTBep)I(A8Tb 1 'ITO, eenH Bb!Op8Tb KOHeTaHTbl 

C 
1 1 C 2 1 C J, 110 BenH'IHHe paBHbJe 3 a ( T,e, eOOTBeTeTB8HHO 0,075 eM, 

0,082 CM 1 0,52 CM), TO 110'ITH CO 100-11pOUeHTHOH AOCTOBepHOCTb!O oyAeM 

oTnH'I8Tb cne,!lbl 1 OTeTOHIUHe apyr OT Apyra 110 X Y , H Z COOTBeTeTBeH-

HO Ha c 
1 

60B8HH51, 

c3 ( CM), EcTeCTB8HH01 MO)I(HO 110CT8BHTb H ApyrHe Tpe-c 
2 

§ 3, MeTOAifKa lf3MepeHifi1. BpeMSI pac'IeToB 

A). CneAhi, HMeiOIUHe xapaKTepHbie 11pH3H8KH: o - sneKTpOHhi, BTOpH'I

Hbie B38HMOAei1CTBHSI 1 paCI18Ahl 1 qepHbie cneAbl H T,A., npoeKUHH KOTOpbiX 

nerKO OoHapy)I(HB8!0TC511 lf3Mep51!0TC51 H8 CHHMK8X TOnhKO O,!lHOH eTepeortapbl, 

DpH sToM, nocKonhKY coohiTHH Ha pa3HhiX CHifMKaX cTepeonapbi lf3MepHIOT

cH He38BHCHMO Apyr OT Apyra, TO TpeOOB8HHeM 11pOrpaMM reoMeTpH'IeCKOrO 

/1 2 5/ 
BOCCT8HOBneHH51 KOOPAifH8T 1 HCI10nh3yeMbiX H8MH 

1 1 
, HBnSieTCSI OAH);I8KQ-

Bb!H 110p51AOK H3MepeHH51 COOTBeTCTBY!OIUHX Apyr Apyry cneAOB Ha CHHMK8X 

pa3HhiX npoeKuail:, YKa3aHHeM Ha To, 'ITO 11pa o6c'!eTe AOn)l(eH OhiTb BKniO

'!eH 6noK 110ifCK8 COOTBeTCTBY!OIUHX cneAOB 1 cny)I(HT H8nH'!He AnH K8KOH-nlf-

6o rpynnhi cneAOB H3Mepeaai1 Ha Tpex 11pOeKUHSIX. TaKife aecoOTBeTCTBYJO

ll!He cneAhl AOn)I(Hbi H3MepSITbCSI IlOApSIA Ha CHHMK8X K8)1(A0H H3 npoeKUHH 

H OOp830BhiB8Tb OAHH Hepa3pbiBHbiH M8CCHB, 

B). BpeMH, HY)I(HOe AnSI BOCCTaHOBneHHH 11pocTpaHCTBeHHhiX Koop.naHaT 

TO'leK Ha cneAe c acnonb30BaHHeM onoKa MATCH , cocTaBnSieT ManyJO 

AOnJO Bcero BpeMeHH, TpeoyeMoro AnH ooc'!eTa napaMeTpOB Ka~Aoro TpeKa 

6 

I 

I 

If 
\ 
I 
1: 

(
. 

• 
I 

( t.S:.. 1% BpeMeHH). B 6noKe MATCH 11pOHCX0JlH 

11pOCTp8HCTBeHHbiX KOOp,!lHH8T, TaKHM 06pa30M1 Bpe 

pa6oTbi 6noKa MATCH , cHnhHo aaBHCSIIUHe oT Kon 

!OIUHX" cneAOB B COObiTHH If OT 'IHCna BOCCT8HOBne 

6yAeT npeBhiwaTb 

T 
N 3 

t. fy) ' 

rae N - 'IHCnO TpeKOB 1 H3MepeHHbiX Ha CHHMK, 

B). DpaBHnhHOCTb paooThi anropHTMa, Herro. 

MATCH , npoBepSinacb npH o6c'!eTe Cl1euHanbHO B~ 

qaeB). B TOM cny'!ae, ecna 11porpaMMa, Ha11pHMep, 

peHHH 1 He MO)I(eT HaiiTH COOTBeTCTBYIOIUHX 11p09KUHil 

A81 TO OHa C'IHT89T COOTBeTCTByJOIUHe Apyr Apyry 

11epe6opoK 11poeKUHH. Ecnlf )j(e TaKHX cneAOB ABa lfJ 

MO nepeMep!ITb Hna oTopoCHTh accneAyeMoe coohiT 

§ 4, KpaTKOe onHcaHHe nporpaMMhi 

COOTB9TCTBY!OIUHX cneA 

noa11porpaMM8 MA TCFI Bbl3biB8eTCSI B y11paBnRK 

3AeCb )j(e o11peAenSIIOTCSI Bee <iJopManhHhie 11apaMeTpi 

118p8MeTp MO)I(9T ,ITPHHHM8Tb 3H8'leHHSI 0 H 1; ecn~ 

Kif H8XOASITCSI B rrepBOH nonOBHHe K8Mepbl 1 eCnH 1, 

He KaMepbi, BTopoii <iJopManhHhiH napaMeTp - Mac• 

'Jane B Hero 38HOCSITCSI HOMepa BCeX cne.llOB K8)1(Jl 

rrocneAoBaTenbHOCTb 'IIfcen oT 1-Ao 'llfcna cneAOB E 

OO'beKTifBOB. nanee, 'IHCna IKL H NTRMD 03Ha• 

H3MepeHHbiX Ha TpeX npoeKUHSIX 1 H HOMep nepBOr< 

BeTCTBeHHO. OnepaTop !GOOD paBeH 0, ecnH M1 

ecnH noAnporpaMMa MATCH Obina Bbi3B8Ha. nepe6 

peHHb!X H8 Tpex 11p09KUHSIX1 OCyiUeCTBnsreTCSI B 

C ITOMO!Ub!O TpeX UHKnOB 1 Bn0)1(9HHbiX OAHH B .llpyr• 

peMeHHaSI unKna no cne.naM na CHHMKe TpeTbero ( 

I J - rrepeMeHHasr AnSI BToporo ( wecToro) oo'bel 
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Ta6mm:a 

CpeaHee sHaqeH~e 

i\X, i\Y, i\X (eM) 

-0,0164 

0,0184 

0,1602 

CpeaHeKaaapaTHqHhie 

OWH6KH: a ,a ,a (eM) 
X y Z 

0,0247 

0,0274 
0,1742 

830M
1 

MO)KHO yTBep)KLl8Tb, 'ITO, ecnH Bb!6paTb KOHCTaHTbl 

, no BenHqHHe paBHhie 3 a ( T,e, COOTBeTCTBeHHO 0,075 CM1 

M) 
1 

TO nO'lTH CO 100-npoueHTHOH LlOCTOBepHOCTb!O 6y.!leM 

OTCTOSIIUHe apyr OT Jlpyra no X Y , H l COOTBeTCTBeH-

C 
3 

(eM). E cTeCTBeHHo, MO)KHO nocTaBHTb H Apyrne Tpe-

MeTOLlHKa H3MepeHHfi. BpeM51 pac'leTOB 

HMeiOIUiie XapaKTepHbie npli3H8Kii: 0 - sneKTpOHhl 1 BTOpli'l

TBii511 pacna.!lhi, qepHbie cne,llbi li T.a., npoeKUHii KOTOpbiX 

8IOTC511 1i3Mep51IOTC51 H8 CHiiMK8X TOnbKO O.QHOH CTepeonapbl, 

OnbKY C06b!Tii51 H8 p83Hb!X CHHMK8X CTepeonapbi H3Mep51!0T

pyr OT ,llpyra, TO Tpe60B8HHeM nporpaMM reoMeTpH'leCKOI'O 

11 2 5/ 
KOOP.!lHHaT, HcnonbsyeMbiX HaMH ' ' , .smn5l:eTC51 O.!lHHaKo-

epeHHH COOTBeTCTBYIO!UHX .!lpyr .!lpyry cne.!lOB H8 CHHMK8X 

, YK838HiieM Ha TO, 'ITO npli 06C'leTe ,llOn)KeH 6b!Tb BKn!O-

COOTBeTCTBYIOIUHX cneAOB, cny;>KHT H8nH'lHe ,lln51 K8KOH-nH

B H3MepeHHH Ha Tpex npoeKUH51X, TaKHe HecooTBeTCTBYJO

Hbi H3Mep51TbC51 ITO.!lp51.!l Ha CHHMK8X K8)K,ll0H 113 npoeKUHH 

OAHH Hepa3pbiBHbiH M8CCHB, 

, Hy;>KHOe An51 BOCCT8HOBneHH51 npOCTp8HCTBeHHblX KOOp,llHH8T 

C HCnOnb30B8HHeM 6nOK8 MATCH 1 <;:OCTaBn51eT ManyiO 

eHH, Tpe6yeMoro ang o6c'!eTa napaMeTpoB Ka*Aoro TpeKa 

6 

-

If 
l 
i 
I' I 

(
. 

I 

I 

( t .s:: 1 'Yo BpeMeHH). B 6noKe MATCH npoHCXO.!lHT TOnhKO BOCCTaHoBneHHe 

npocTpaHCTBeHHhiX KOOPAHHaT. TaKHM oopasoM, BpeMH T , HeooXO.!lHMoe t:~n51 

pa6oTbi 6noKa MATCH , cHnhHO saBHC51IUHe oT KonH'leCTBa "HecooTBeTCTBy

JOIUHX" cne,llOB B C06b!THH 11 OT 'lHCna BOCCT8HOBneHHbiX TO'leK, B 06IUeM He 

6yaeT npeBbilllaTh 

T 
N 3 

t. (2} , 

I',lle N - 'lHCnO TpeKOB, H3MepeHHb!X H8 CHHMK8X Tpex 06'beKTHBOB, 

B). TipaBHnhHOCTb pa6oThi anropHTMa, HCITOnbsyeMoro B nporpaMMe 

MATCH , npoBepgnacb npH o6cqeTe cneuHanbHO B351TbiX co6biTHH (36 cny

'laeB), 8 TOM cnyqae, ecnH rrporpaMMa, HaiipHMep, H3-38 OIUH60'lHbiX H3Me

peHHH1 He MO;>KeT H8HTH COOTBeTCTBYIO!UIIX npOeKUIIH TOnbKO An5! O.!lHOI'O cne

.!l8, TO OHa C'lHTaeT COOTBeTCTBYIOlllHe .!lpyr .!lpyry OCT8BIUH9C51 ITOCne BCeX 

nepe6opoK rrpoeKUHH. EcnH )Ke T8KHX cneaoB .!lBa HnH 6onhme, To Heo6xoaH

MO nepeMepHTb HnH OT6pOCHTb HCCnet:~yeMoe C06biTHe, 

§ 4, KpaTKOe OITHC8HH9 nporpaMMbl ITOHCKa 

COOTBeTCTBYIOlllHX cne.llOB 

TioanporpaMMa MATCFI Bbi3b!BaeTeH B ynpaBn51IOIUeH nporpaMMe fEQcj)!1T, 

3t:~eCb )Ke onpet:~en51IOTC51 Bee cpopManbHbie napaMeTpbi noanporpaMMbi, TiepBbiH 

IT8p8MeTp MO)KeT ,IIPHHHM8Tb 3Ha'leHH51 0 H 1 j ecnH 0, TO H3MepeHHbl9 Tpe

KH H8XOJl51TC51 B nepBOH IIOnOBHHe K8Mepbl 1 eCnH 1, TO BO BTOpOH IIOnOBH

He KaMepbi, BTopoii cpopManbHbiH napaMeTp - MaccHB NTRL (6, 20), BHa

qane B Hero 38HOC51TC51 HOMepa BCeX cne,llOB K8)K,ll0I'O CHHMK8 (9TO ITpOCTO 

nocne,llOB8TenbHOCTb 'lHCen OT 1'Jl0 'lHCna cneAOB B 3B93Jle) H T8K ,lln51 BC9X 

o6'beKTHBOB. nanee, 'lHCna IKL H NTRMD 03H8'l8IOT KOnH'leCTBO cne,llOB, 

H3MepeHHbiX Ha TpeX 1IpOeKUH51X1 H HOMep rrepBOI'O H3 T8KHX cne,llOB COOT

B9TCTB9HHO, OnepaTop /GOOD paBeH 0, ecnH MATCH He pa6oTan, H 1 -

ecmf not:~nporpaMMa MATCH 6bma Bbi3BaHa. Tiepe6opKa Bcex cneaoB, H3Me-

peHHb!X H8 Tpex ITp09KUH51X, OCYlll9CTBn51eTC51 B ITO,lliTporpaMMe MATCH 

!l - ne-C ITOMOlllb!O Tpex UHKnOB, BnO)KeHHbiX OJlHH B .!lpyroH, TipH 9TOM: 

peMeHH851 UHKna no cne,llaM Ha CHHMKe Tp9Tb9I'O ('leTBepTOI'O) 06'beKTHBOBj 

IJ - nepeMeHH851 ang BToporo (ruecToro) o6'beKTHBOBj K - nepeMeH-
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H8R AnR nepBOI'O (nRTOI'O) o&beKTHBOB, HoMepa TeX npoeKUHit, AnR KOTOpb!X 

ycHnHR COBll8A9HHR ABYX BOCCT8HOBneHHblX cneAOB co6niOA810TCR, 38T9M 38-

UHCbiB810TCR B MaCCHB NTRL (6, 20). TaKHM o6paaoM, OKOH'IaTenbHbiA pe

aynbTaT pa6oThi noAnporpaMMbl MATCH oTpalKeH B MaccHBe NTRL (6, 20), 

H8 OCHOB9 KOTOpOI'O ylKe B nporpaMMe fEQ<Jll1T H3M9HR9TCR M8TpHU8 H3M9-

peHHH MESMTR • 
nnR TOI'O, 'IT06bl npH nepe6opKe CneAOB H8 CHHMK8X Tp9Tb9I'O ( qeT-

BepTOI'O) o6'beKTHBOB npoeKUHH ,yxce OT06paHHb!9, K8K COOTBeTCTBYIOIIlHe 

KaKoMy-HH6yAb TpeKy, ae nepe6HpanHCb, HcnonbayiOTCR ABa MaCCHBa NT2 

(20) 11 NT3 (20), B KOTOpbie Ha MecTe HOMepoB oTo6paHHbiX cneAOB aa

CbinaiOTCR HynH. DepBoHaqanbHO JKe B HHX aanHCaH nocneAoBaTenbHbiA pRA 

HOMepOB cneAOB, H3MepeHHbiX H8 CHHMK8X Tp9Tb9I'O ( qeTBepTOI'O) H BTOpO

I'O (rueCTOI'O) o6'beKTHBOB COOTB9TCTB9HHO, B UHKnax nepe6opOK cneAOB H8 

K8lKAOM H3 CHHMKOB nepeA TeM, K8K B351Tb cneAYIOIDHH cneA 1 npOHCXOAHT npo

BepKa Ha HYnh cooTBeTCTByiOrueA R'leil:KH MaccHBOB NT2 (20) H NT3 (20). 
CST (100): Cl= 

KoacTaHTbi C 
1 

, C 
2 

, C 
3 

aanolKeHhi B MaccHBe 

C
2 

=CST (99), C 3 = CST (100). 
8 aaKniO'I9HH9 aBTOpbl C'IHT810T CBOHM npHS!:TilblM AOnroM no6narOA8pHTb 

na6opaHTOB 38 npoBeAeHHe TeXHH'19CKOH '18CTH pa60Tbl, 

nHTepaTypa 

1. A.Y ,A6AypaxHMOB, HryeH JlHH Tbr, B.H.neHeB. Coo6meHHe OHfiH, 

1-5140 (1970). 

2. K.n.BIImHeBcKall, HryeH Jl11H Thr, B.H.neHeB, lO.B.TeB3aAae. 

Coo6meHI!e OHfiH, 1-5978 ( 1971 ). 

3. M.P.Ba1andin, N.G.Borisov et al. N.I.M., 20, 110 (1963). 

4. HryeH Jl11H Thr, B.H.neHeB, H.A.CMIIpHoB, M.H.ConoBbeB, 
Coo6meHHe OHfiH, 13-5942 ( 1971). 

5. H.<l>.MapKOB8, B.H.Mop03 II AP· npenpi!HT OHfiH, P10-3768, Jly6Ha (1968). 

6. F.Bernasconi. "THRECH", CERN T.C. Program Library (1968). 

PyKoni!Cb nocTYn11na B 113AaTenbCKIIH oTAen 
17 MapTa 1972 roJla, 
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I 

N 

2001 

150 

JOO 

50 

• 009& • O.lllt . 0.03i 0 0. ~ 

PHc. 1. PacnpeAeneHHII paaHOCTeA npocTpaHCT 
lK9 T0'19K CJ19)lOB, BOCCT8HOBJI9HHblX C UOMO!llb 
eKTHBOB ( 1-ro, 2-ro H 3-ro, 3-ro HnH 5-ro, 
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\H.IU'U!'UJ OO'L~Rfusos. HoMepa Tex rrpoexuutt, anSI KOTOpbrX 

HSI IJ.BYX BOCCTSHOBneHHb!X cne}J.OB C06nJOJ;J.SIOTCSI
1 

3STeM 38-

SCCHB NTRL (6,20). TaKHM oopaaoM, OKOH'l:aTenbHbiit pe

rroarrporpaMMbr MATCH oTpa.lKeH s Mace use NTRL ( 6, 20), 

ro y)!(e B rrporpaMMe fE 0!J>I1T H3M9HS19TCSI MaTpHUS H3Me-

'IT06bi rrpu rrepe5opxe cneaos Ha CHHMKax TpeThero ('leT

rrpoexuuH 1 y)!ce OToopaHHbie, KBK COOTB9TCTBYIOmHe 

He rrepeoupanucb, ucrronbay!OTC.H asa Maccusa NT2 

KoTopbre Ha MecTe HOMepos oToopaHHbrX cneaoa aa

flepsoHa'l:anhHo .lKe s HHX aarrucaH rrocneaosaTenbHbJit PHJJ. 

lf3MepeHHb!X Ha CHHMKaX TpeTbero ( 'leTsepTOI'O) H BTOpo

COOTB9TCTBeHHO. B UHKnax rrepe5opox cneaoa Ha 

a rrepea TeM, Kax B3HTh cneayiDIUHii cnea,rrpoucxoauT rrpo

OTBeTCTBYIOIUeii H'leHKH MaCCHBOB NT2 (20) H NT3 (20). 

c I ' c 2 • CJ aano.lKeHhl B Maccuse CST ( 100): Cl= 
) , C 3 = CST ( 1 00 ) • 

e 8BTOpb! C'IHT810T CBOHM llpHSITHb!M IJ.OnT'OM llOonaroaapHTb 

BeJleHHe TeXHH'IeCKOH '18CTH paoOTbi. 

ni!TepaTypa 

Moa, Hryea .aua Tbr, B.H.neaea. Coo6rueaue OJ.1.HJ.1, 
). 

aH, Hryea .U11a Tbr, B.H .neaea, 10.8. Teaaaaae. 
J.1.HH, 1-5978 (1971). 

in, N.G.Borisov et al. N. I.M., 20, 110 (1963). 

r, B.H.neaea, H.A.CMI!paoa, M.H.Conoabea • 
.HJ.1, 13-5942 (1971). 

B.J.1.Mopoa 11 Ap. npenpi!HT 0J.1.HJ.1, PI0-3788, .Uy6aa (1988). 

i. "THRECH", CERN T.C. Program Library (1968). 

PyKonHCb nocTynuna B H3ABTen&CKHH OTAen 
17 MBpTa 1972 f'OAa. 
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150 11X = -D. Oi6~ CM.. 

100 

50 

• DD96 • 0~ • 0.03Z 0 6Xc ... 

Puc. ]. PacnpeaeneHH5! pa3HOCTeA npocTpBHCTBeHHb!X KOOPAHHBT OAHHX H Tex 
JKe TO'IeK cneaoa, BOCCTBHOBneHHbiX C nOMOlUbiO CHHMKOB OT pa3Hb!X nap 06'b• 
eKTHaoa ( 1-ro, 2-ro H 3-ro, 3-ro unu 5-ro, 8-ro H 5-ro, 4-ro) no X. 

9 

I 



) 

-

N 

350 

!IX) 

, ~ 
IX)~ I I AY • O.Ot8~ CM. 
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fOO 

50 

4 w C.M.. 

Puc. 2. PacnpeaeneHHH paaaocTell rrpocTpaHCTBeHHhiX KoopaHHaT oaHHx H Tex 
JK9 TO'I9K cneaoa, BOCCT8HOBn9HHhlX C IIOMOWb!O CHHMKOB OT pa3Hb!X rrap 06'b-
9KTHBOB ( 1-ro, 2-ro H 3-ro, 3-ro HnH 5-ro, 8-ro H 5-ro, 4-ro) rro Y. 
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Al. = 
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50 

25 

-0.~ -0.{6 0 

PHc. 3. PacrrpeaeneHHH paaaocTell rrpocTpaHcTBeHHhi 
JKe TO'IeK cneAOB 1 BOCCT8HOBneHHbiX C IIOMOWb!O CHI 
eKTHBOB ( 1-ro, 2-ro H 3-ro, 3-ro HnH 5-ro, 8-ro 
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ll 'J • O.Of84 CM. 

AWCM. 

eaeneHHH pa3HOCTeA npOCTpaHCTBeHHhlX KOOpUHHaT OUHHX H TeX 
OB, BOCCTaHoBneHHblX C nOMO!llbiO CHHMKOB OT pa3HbiX nap 06'b

' 2-ro H 3-ro, 3-ro HnH 5-ro, 6-ro H 5-ro, 4-ro) no Y · 

10 

~ 

N 

125 

iOO 

A== 0.150 
?5 

50 

25 

0 0.16 0.3S 0.~8 0.6/t AZ CM. 

PHC. 3. PacnpeaeneHHHpa3HOCTeA npoCTpaHCTBeHHblX KOOpUHHaT OUHHX H Tex 
JKe TO'IeK cneUOB 1 BOCCTaHOBneHHbiX C nOMO!llbiO CHHMKOB OT .pa3HbiX nap 06'b
eKTHBOB (1-ro, 2-ro H 3-ro, 3-ro HnH 5-ro, 6-ro H 5-ro, 4-ro) no z. 
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