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6aAanAH c.r., rnaronea B.S., HaaHOB B.r. PlO - 12606 

naKeT nporpaMM AnR 3KCOpecc-aHanH3a peaynbTaTOB 
reoMeTpH4eCKOH peKOHCTPYK4HH H KHHeMaTH4eCKOH 
HAeHTH$HKa~HH co6~THH 

AaHHaR pa6oTa nocsR~eHa onHcaHH~ naKeTa nporpaMM AflR 3Kcnpecc
aHanH3a pe3ynbTaTOB C4eTa 00 reOMeTpH4eCKHM H KHHeMaTH4eCKHM OpOrpaM
MaM H era OPHMeHeHH~ B CHCTeMaX o6pa60TKH $HfibMOBOH HH$QpMa4HH C *H~
KOBOAOPOAH~X nya~pbKoa~x KaMep OHRH. nporpaMM~ naKeTa noaaonA~T onepa
THBHO npOBOAHTb paanH4H~e MeTOAH4eCKHe HCCneAOBaHHR B Op04ecce MaTe
MaTH4eCKOH o6pa60TKH peaynbTaTOB H3MepeHHH KaMepHWX CHHMKOB, OOBWWaTb 
3~eKTHBHOCTb HCOOnb30BaHHA 38M. AnA 06ecne4eHHA B03MO*HOCTH pa6oT~ C 
nporpaMMaMH naKeTa WHPOKOMY Kpyry OOfib30BaTeneH naKeT CHa6*eH cpeACTSa 
MH reHepa4HH nporpaMM no aaAaHHRM nonbsoaaTeneH. nporpaMMW naKeTa Ha
nHcaHw Ha anropHTMH4eCKOM R3WKe ~QPTPAH, B COOTBeTCTBHH C Tpe6oBaHHflMH 
CHCTeM~ MOAYnbHOro nporpaMMHPOBaHHA rHAPA. 8 HaCTOA~ee apeMA naKeT 
nporpaMM 3KCnpecc-aHanH3a WHpOKO HCOOnb3yeTCA Ha 38M C~~ B npo
~ecce o6pa60TKH C06~THH C 3KCnepHMeHTa Ha OAHOMeTpOBOH BOAOPOAHOH Ka
Mepe H AnA KOHTpOnA pa6oT~ H3MePHTenbHOH CHCTeM~ Ha 6aae CH-I. 

Pa6oTa B~nonHeHa B na6opaTOp~H B~4HCnHTeflbHOH TeXHHKH H asTOMa
TH3a~HH OHRH. 

Coo6meHHe 06benHHeHHOrO HHCTHTyTa anepHbiX HCCnenos&HHA, lly6Ha 1979 

Badalyan S.G., Glagolev W. W., Ivanov W.G. PlO · 12606 

The Program Package for Express-Analysis of Geometrical 
Reconstruction Results and Event Kinematical Identification 

The program package for express-analysis of the calculation re
sults by means of geometrical and kinematical programs and its use in 
JINR heavy liquid bubble chamber film information processing system 
is described. The programs of package permit the different methodical 
investigation at mathematical processing of chamber picture measure
ments to raise the effectivity of computer use. To provide for a wide 
range of users the possibility to work with package of programs this 
package is supplied with the means of various program version genera
tion by users tasks. The package programs are writted in FORTRAN algo
rithmical language correspondently to requirements of HYDRA modular 
programming system . In our time the express-analysis programs package 
is widely used on CDC-6500 computer for 1-meter bubble heavy liquid 
chamber event processing from ap- experiment and for JINR spiral 
reader job control. 

The Investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR . 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06'he,QBHeHHblJI HHCTHTyT IIP.epHbiX HCCne,QOBBHBJI /1y6HB 

B npo~ecce o6pa60!KH ~HBbMOBOA HH~OpM~HH Heo6XO~HMO pe
ma!b paanH~~e M6!0~JqecKH6 a~aQB. K HHM OTHOCHTCfi no~60p HnH 
YTOQB6HH6 auaqeHHA KOHCTSHT 1 HCnOnbayeM&X B reoMeTpHqecKHX. H 
KBHeMaTHqeCKHX nporpaMM8X 1 BH60p KpHTepHeB OT60pa H~6HTH~H~py-
6MHX Co6HTHA 1 npOB6pKa npaBHBbHOCTB pa60T~ HSM6pHT6HbH&X CHCT6M 
B T.n. /l-6/. PemeHB6 STHX s~aq C nOMO~O nporpaMM CTaTICTHqe
CKOrO aaanzaa /S,6/ rpe6yer aaueTHHX aaTpaT BpeMeHB SBY, pyqao
ro Tpy~a Ha pas6op H aHanHa pesynbTa!OB cqe!a 1 He noaBonaeT 
H&n~Tb onepaTHBHHI KOH!pOnb sa pa60TOI H8M6pH!6nDH&X CHCT6M. 
Kpoue roro, pa6oTa c nporpauuauH THna ~ BBHAY HX 6onbmoro 
o6~eMa H CBO&HOC!H Tpe6yeT ~IT6nbHOA nOArOTOBKB nonbSOBa!eneA. 

nna COKp~eHBH cpOKOB pemeHBH YKasaHHHX a~aq, nOBHm6HHfi 
a~eKTHBHOCTB BcnonbaOBaHBfi SBM sa cqer coKpa.eHBfi BHASBaeuoA 
Ha neqaTb IH~OpM~B B ~nfi OOecneqeHBH mHpOKOMY Kpyry nonbSD
BaTeneA BOSMO&HOCTB npoBe~eHHH M6TO~BqecKHX HCCne~OBaHHA COS~aH 
naxer nporpauu, npe~HasHaqeHHHX ~nH aKcnpecc-aHanHaa peaynbTa
TOB cqera no nporpaMMaM reoMe!pBqecKOA peKOHCTpyK~H HnB KHHe
MaTHqeCKOI B~eHTH~HK~HB HBMepeHHHX Co6HTBA. ITporpaMMH naxeTa 
noaBonaor Haxo~HTb B peaynDTaTax cqeTa HHTepecyo~Be nonbsOBa
rens B6nB~HH1 CTpOHTb HX pacnpe~eneHBH 1 BHQBCnfiTb cpe~He SHa
qeHBH • T.n. 

llporpaMMH naxeTa HanBCaH~ Ha anropBTMHqecKOM H8HK6 ~PTPlH 
B COOTB6TCTBHH C Tpe60B8HBHMB CHCT6MH "rHAPa" /?/ H BCnOnDSYD!
Cfi B aacroa~ee Bpeus Ha SBY aoc-6500 O~HH. 

nauHaa pa6ora nocBH~eHa onzcaHHo naxera nporpaMM ~H 
sKcnpecc-auanBsa pesynbTaTOB cqera no reouerpBqecKBM B KBHeMa
TBqecKHM nporpauuau H ero npHMeHeHHo B cBcreuax o6pa6oTKB WBnD
MOBOA BHWOPM~BH c ~KoBo~opo~&X nyaupbKOBHX KaMep 06~e~HHeH
Horo HHCTBTyTa ~epH&X HCCne~OBSHHA. 
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§ I. HaaHa'leBHe nporpauu naxe!a 

llporpauuu naxeTa npe~aaBa'leBH ~a pemeBKH axeAJ~ a~aq: 
I. HayqeaHs pacnpe~eneHHR !O'IBK BaaHMo~elc!BHR nyqxoBux qac

TH~ H ~O'IBK OC!aBOBOK B~OpH'IHHX ~p8KOB B pa60'IOM o6~MO KaMOpH. 
,ltns pemeaHs a!ol a~aqB awe»tcs nporpauuw, noa~e rac

!orpauwHpoBaT~ npOC!paBC!BeBHHe KOOp~Ba!H BOpaiB Co6Y!d I 
Z -He KOOp,~tHHa!H !O'IeK OC!aBOBKio 

II. Ml.ccJie~oBaaHB napaueTpoB nytmoBHX ~pexoB B Totmax Bauuo
,~telcTBHR H !O'IKax BXO~a B pa6o'IHI o6~M Kauepu ~rul BCeX o6pado
!aBHhiX COOH!'HI HXH O!~B:nJ.BhiX KaBUOB. pe&.K~I, a !'B.Kae 8aBKOIUIOC
!H S!HX napaue!pOB 0! KOOp~HBa! rnaBBOI BepmBBHo 

.l{XS npoBe~eBIR 8!HX HCCne~OBaBHI HMee!CR ~08MOIHOC!~ rBC!Q
rpauUHpOBaT~ CXBAJD~B BBAH'IHBH: 

- ~XHHY ny'IKOBOrO !peKa I 0 .. 6Ky ~HHH ( L H <1L ) , 

- Cpe~ee BBa'IBBHB YarBHTBOrO nOM no !paeK!OpiH nytmOBHX 
qacu~ <iil • 

- P8.liHYC KpHBHBBH nytmoBoro !peKa (pJ 
- ~nHHy ny'IKOBOrO !peKa B S~WOY OO"eYe (Lv) 

- HSMepaBBHB napaue!pH nytmOBOrO !peKa B !O'IKB BBUYO~elc!-
BHH (p, 1 /p, ). , If ) · 
S~ec~: P - Hunyn~c nytmOBoro !peKa, 

) - yro:n BaKXOHa K ropHSOH!U~HOI fiXOCKOC!B 1 

~ - aaHYY!U~HHI yron 
Y -ll KOOp~HBaTy ny'IKOBOrO !pBKa Ha BXO~e B xauepy 1 
z -D n n n n n n n 

p H 1/p n 11 n n 11 n 

.A (rny6HHHHI yro:n) 11 n n 11 11 n 

'f ( aaHYytan~BHI yron) 11 11 11 n a 

Pacnpe~e:neHHH KOOp~HHaT H napauetpOB ny'IKOBhiX !PBKOB Ba BXO~e B 
Kauepy uoryT 6Hn noxyqeuu ~M paaJIH'IHhiX rpynn OOC'IHUHHHX coou
THI, HanpHYep, ~:na lil.l{BB!Hif!H~pOBaBBbiX 4C -if!H! C~Y!Hl C S~aB-
HWI 'IHCJIOY BT Oplr!'IHbiX 'laCTH~ HJIH .l{JIH BCBX 4C -if!H! COOY!d H 

T .~. 

- if!B!HpOBaHBHe aHa'IBHHH napaue!pOB ny'IKoBoro Tpexa ~na 
4C -if!HT Co6b1THI C 38,1taHHWI liHCJIOll BTOplr!'IHHX qacu~ H:nlr! 

~JIH Be ex 4c -if!HT COOHTHI . 
Kpoue TOro, no:n~aOBaTBJlb lr!YBBT BOBYOIHOCTb C!pOHfb npOif!HJlbHHB 
rHc!orpauuu H ~Harpauul:l, noKaabiBaDD!He aaBHCHMocn o~HX napaueT-
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p OB nytmoBoro Tpexa O! ru>yrHX. HanpHuep, <f O! x HXH Y , 

lf 0! z • T.n. 

io !I0~6opa KpH!8pi8B ~rul l.l{BB!H~K~H KaBUOB pe~HI 
(B8pOH!BOC!OI 1 BBa'I8BII y,.2 B BO~OC!8.1l11U!X Mace) • 

,ltna pe11eHBa a!ol a~au B n&.KeTe IUiaDTCH nporpau11u, noaBo
JIHD~e nOJiy'la!• pacnpe~BJIBHBH CJIBAJ~ BBJIB'IBH 1 BH'IBCMBYHX B 
npo~ecce KHH811a!I'I8CKOI B.ltBB!B~K~B COOH!BI: 

- BOpOH!BOC!al B~OB!Hif!IK~B P.aBJIB'IBbiX KaHUOB peax~l, 
- aanesal xpnepu ~ 2 /3 •47, 
- KB~&!OB BB~OC!~ Mace B IX ORH60K. 

!Banas axcnepa•ea!u.BHX pacnpe.nenesll yxaaaaaux Bena'IBH B coqe
! aHIB C ~aHBYMB, KO!OP.HO Mory! 6H! . nony'IBHH C UOIIO~D creaepl
pOBaHHHX COOY!I I /3 •47, noaBo.Ue! yc~aHOBBn npaBB:nJ.Hocn no.n6o
pa KPB!I'Iecxax aaaqeall aTHX xpa!epaeB. 

IY. IIpoBepKB npuH:n•aocTa no.n6opa xoac~aaT • OTCY!C!BKH 
CIIO.OBII ~!lpOBaHBHX I BB~B!IpOBaHBHX BBJII'IHB O!BOCI~B:nJ.BO .npyr 
.npyra. 

.l{JIH aToro cne~au.uas nporpauua naxe~a BH'IHcnaeT 1 C!'POB! 
pacnpe.neneaas Tax saaHBaeuwx nynnoB .nna napaue!P.OB nytmoBwc H 
B!OpK'IBHX ~peKOB B l.l{OH!Bif!B~pOB&BHHX COOH!KHX 72/. 

liJUOM BaaHBaO!CH BBJIB'IHHa, BH'q.Crui8118R no ~opuyne: 

- a. 8811 - at !I!B! 
P - V 0 :au - CT~n· 

r.ne: o£. B811 B <X.if!B! - BaM8pOHBOO I no,~to6paHROB npH UO)U'OHKB 
8B&'IOBI8 napaMe!pa, 

Gan I 6 lf!B! - OIIBCIKK &!orO napaue!pa 
o£-1/p,)..,~ 

fipa O!'CJ!O!.II CIC!811a!K'IOCKBX CII8~8BII pacnpe.neneBBa nyn
JIOB IIIBD! BOPII&I~BHI xapaK!ep CO Op8.l{BBII 8Ba'I8BB8•

1
p8BBKI BJJID

1 

B cpe~OKB~a!K'IBHII O!KaOB8BI8B - B~HH~a. 

1. ITpoBepKK P081Jl•!a!OB KIB811a!B'IOCKOI X.l{OB!Kif!IX~H 0 no
MO_.Il OU8~UloBOrO Badopa !8C!OB (BepOS!BOC!B 1C -if!B! I 

4C 1JI! peu~l, HB.l{OC!all~e llaCCH 1 111JIJIH 1 ;ltBJII8PBHO rKO!orpau
MH). 

P&Cnp8~8JI8BBH BC8X yKaSaBRHX BBJIB'IHH BnB BBKO!OpHX IS BBX 
aory~ CIH!• nOJiyqeaw c no11o .. ll cne~a:nJ.Bot nporpa~~MH. 
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§ 2. McXO.llHHe ,JtaHHHe ,JtJUl axcnpecc-aBSJIHaa 

MCXO.llHiilYH ~8BH!lYH ~XH SKCnpecc-aBanHaa HBXSOTCH peayn~TaT!l 
cqeTa no reOM6TpHqeCKHM H KHH6MafHqeCKHM nporpa»MaM CHCT6Yiil 
"rH~a" /B, 9/, nporpawuaw rEOKHH /IO/ H · THRESH /II/. 

ilpH BOCCTaHOBX6HHH npOCTp8BCTB6HHO~ KapTHH!l Co6!lTHI BlillDtC
XH~TCH cne~y~~e B6XHqHHU: 

- npOCTp8BCTBBHH!l6 KOOp~HHaTU BC6X HB»epeHHUX BepmHH H HX 
OWH6KH 1 

- napa»eTpU nyqxoBOrO H BTOpH~UX Tp6KOB ~XH paanH~UX npe~
nOXOS6HHI o uaccax qacTH~ H omH6KH B aaaqeHHHX napaueTpoB. 
S~ecD no~ napawerpa»H rpeKoB noHH»~rcs Hunyn~c!l H yrnu, 
KOTOpue KaCaT6X~Iil6 K COOTB6!CTBY~~» !paeK!OpHHM o6paay
~T C OCHMH KOOp~HHaT 1 

- ~nHHH TpeKoB, cpe.llHeKB~aTHqxse paa6pocs Ha»epeHHux Ha 
npoeK~HHX Tp6KOB ToqeK OT annpOKCHMHpyD~ HX KpHBUX1 
CP6.l1!!66 aaaqeaHe »arHHTHOrO nons Ha TpaeKTOpHH COO!B6TC!
BY~IIl61 qacrH~. 

8TH ~aHHU6 CHa6&aDTCH H6o6XO~HMOI ~H HX H~6H!H~HK~H HH
~OpMaqH6~ H aanHCHBaD!CS Ha MarHHTHH6 X6H!H B onpe~6X6HHOM nop~
K6 B COO!B6TC!BHH C npHHHT!lY B CHCT6M6 o6pa60!KB ~OpMaTOM. 

B peayXDTaTax KHH6MaTHqecKol H~6HTB~HKa~H, Hap~y C OCHOB
HiilYH ~8BH!lYH 1 nonyqeHHUMH B XO~e BOCC!aHOBX6HHH npOC!p8BCTB6HHOI 
Kap!HHH Co6HTHI, CO~ep&aTCH TaK&e B6XHqJriHH 1 nonyqeHHH6 npH no~
rOHK6 napa»eTpOB Tp6KOB no~ 3~aHHH6 MaCCOBH6 rHnOT68H. K HHM 
OTHOCHTCH: 

- SHaqeHHH B6XHqHHH ~2 H B6pOHTHOCTH Ha6XD~6HHH ~aHHOI 
peax~H, 

- ae~ocTaDIIlaH uacca H ee owH6Ka, 
- no~o6pauase aaaqeHHH napa»eTpoB nyqxoBoro H BTopHqxux 

TP6KOB H HX omH60K. 

8TH ~8HHH6 TaKS6 CHa6aaD!CH COO!B6TCTBJDJil61 cny&e6HOI HH
~OpUaqHe~, o6~6~HHHDTCH B rpynns (68BKH) H B S~aHHOM ~OpMa!e 
aanHOHBaDTCH Ha ~aiXH peayn~!aTOB. 

§ 3. 0CHOBH!l6 XapaKtepHCTHKH nporpa»» naKeTa 

llocKOXDKY pemeHHe paanHqxoro po~a uero~HqecKHX a~aq, Boa
HHKam~x B npo~ecce o6pa60TKH ~HXDMOBOI HH~OpMa~H H npOBBpKa 
peaynDTaTOB cqeTa !pe6y~T qacTux BHXO~OB Ha 8BU, TO ~a aTHX 

6 

~enel ~enecoodpaaao xcnonDSOBa!D He6onDmHe no od~ewy nporpawuu. 
Ecnx npx aTOM ~na pemeaaa KOHKpe!HHX a~aq rpe6yerca ae6onDmoe 
BpeKS BHqiCXHTBXDHOI MamHHU, TO CJ~6CTB8HHO CHH&aeTCH Bp6MH O&H
~8BHH a~aqel oqepe~a B 8BU npa o6pa6orxe B naxeTHOM peaHue HXH 
B pe&Hue ~HSJiora qanoBeKa c 8BU. B aToM cnyqae ycxopseTca npo
~ecc nonyqeaxa peaynDtaroB, a cne~oBaren~ao, coxp~aOTca cpoKH 
o6pa60!KHo 

B CBSSH C 9!BM 6Hna C08~8Ba rpynna H860XDWHX H 6HCTPOl6~CT
ByD~ nporpa»M 1 OpB8H!HpOB8HHHX Ha pemeHHB KOHKpeTHHX a~aq C 
orpaaHqeaBHM KonaqecrBoM B~aBaeuol aa neqaT~ (HXH aKpaH ~Hennes) 
HH~OpM~H. S!H nporpa»MH HMBD! OBepnelaym CTPYKTypy H 88BHMaDT 
B onepa!HBBOI nauaTH SBU 24-30 rsc. cnoB. 

B ra6nH~e I npHBe~eas ~aBase o aarpa!ax BpeueaH ~eHTp~ao
ro npo~eccopa 8BU aoc-6~ Ha nonyqeaHe nporpawus H aHSJIHa uac
CHBa ~aHHHX. 

Ta6nH~a I 

OnepaJ4HH Bpeua 
~eHTp.npo~eccopa 

IlonyqeHHe pa6oqero BapHSB!a npo-
rpa»MH (C60p~r !6KC!a, TpaBCXH- 19-JO c. UHH. aarDY&Ka 

AH8JI.Ia !scsu co6sul no ro!o- 8-25 c. BOA nooroauue 

Ilonaoe Bpeua, aarpalDtBaeuoe sa 
8B8JI.I8 !HCSIIII Co6HTHI, BMDqaH 27-55 c. 
nonyqeaae nporpawus 

Ha B!IX ~SBBHX B~Bo, qro Bpeus ~eHTPSJIDHOro npo~eccopa 
8BII aoc-6~ , xoropoe aeodxo~H»O ~na aBSJIHaa O.llHOI THCHU co-
6K!HI1 Banmqag Bpeua, aarpaqaBaeuoe Ha nonyqeaHe pa6oqero BapHSB
!a nporpaMMH, ae npeBsmaeT o~aol MHHYTH. Iloarouy 3TH nporpauus 
MO&HO RCnOXDBCJia!lo ~H 8B8JIBSa B i1H!6paK!HBHOM IXH OU~O~OM pe
UMBX. 

§ 4. OpraBRaapa nporpa»» naxera 

Ilporpa»»H ~ns aKcnpecc-aBSJIHaa pea~XD!aToB cqera coa~SBH 
sa 6aae cHcreus "rH~a" (BepcHa 3 .22) 1'1 I H mHpoxo HcnonDa;r.m 
B08MODOC!I 1 npe~OCTaBXH6MH6 H H p -naxeTaMH UOCX6.l1!!61 7!2/ • 
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B coorBe~c~BHH c ~pe6oBaaaua K opraaaaauaH DPIB38XBYX 
nporpauu, npHaa~HWH B sToA cac~eue' ~exc~ nporpauu naae~a otopu
nea B BiQe cne~M:&Horo IWI-taln l3,I4/, co,Jtep&Qero cae.QJ~Uil 
BBWOPM8.1UIIl: 

- ~a6XH~ aa.BHCHuoc~el npo6er-aunyx.c B Kl.JtKOM BQ.Jtopo~e ~ 

xauep "!ll~uana" a BDK-IOO, otopunea:aae B BI,Jte c~aa.Jtap~awx 

6.10KOB HRWOPM8.1UIH, 

- no~porpa.MuH ~a ~eaaa peayX:&~a~oB cqe~a no reoue~paqe
CKHM I KHReua~HqecKHM nporpaMMaM /8-II/, 

- no~orpauuH npeo6paaoBaallJl BC.XO.JtHYX ~Jlli aaanHaa ~aaa~a 
B C!PJKTYPH ~8BHHX nporpauu naxe~a B BHqKC.I8HIH O!CJ!C~
BJillltWC B HWC BBU'UIH 1 

- nocne~oBa~en:&aoctH onepa~opoB ~PTPAHa, opraaaay~e coa
~aaHe, Ha.KonneaHe H pacneqatKY rHc~orpauu ~a accae.JtYeMYX 
B8JIH'UIH 1 

- o6paae~ rna.BHol nporpauuH, 

- aacsop no~nporpauu, npe,JtRaaaaqeHH~a ~u Be,Jteau .Jtluora 
qenoBeKa c BBU, 

- aa6op nocne,JtoBa~en:&aoc~eA, npe.JtHaaaaqeHHYX .JtXH ynpa.Bneaaa 
pe&Huaua neqa~B ractorpauu. 

(ilon:&aoBaten:& Hueet BoauoKHoc~:& BW,Jta.Bat:& aa neqa~:& .11160 rac~o
rpauuH, JIH6o aaronouH K aau, B Ko~op~a co,nepaa~ca cpe.JtHee aaa
qeaHe rHc~orpauuBpoBIIelca BenauaH, cpe.JtHeUBJU)a!BqaHI paa6poc 
O!HOCiri!Bn:&RO Cpe;ltHero, npe~eml ractorpaoapOB8BIIH 1 U!epBU I 
tU!cno non~aaHA B a~aaaWt HR~epBu) • 

- aa6op ynpa.BnlllllllliX ceK~, npe,JtRaaaaqeaamc ~ cdO.PD KOBK
petaHX nporpauu c nouo~ll nporpauuH YP~ /I3t. 

Taxaa opraaHa8.1Uill ocaoBaoro DAU~a naxe~a o6ecneqaBaet 
nerKyll ~a.DT8.1UIIl nporpauu aa HOBHe axcnepaueatH Hu nporpauw. 
nnll STOrO HBo6XO~HMO nHm:& BK.IIltUI~:& B !BKC~ ll!U-talna HOBH8 6.10:11 
HHWOPM8.1UIB H no,nnporpauuH qfBRBH B npeo6paaoBaaBll BCXO.JtHYX .Jta.R
RHX1 ecnH B a~ou act:& aeo6xo~BMOC!:&. 

Bee ceK~Irllrl 1 Kono~H B nocne~oBaten:&aocrH UAu-wa~na na.Kera 
CH8.6&eHH KOMYBHTapHHMH B COO!BB!C!BHH C Dpa.BH.IaMH ~OKyMBH!BpOBa
HiriH nporpauu, DPHHH!HWH B CHC!BMe nrH~8.11 1 q!fo DOSBO.llHB! DO.ll:&ao
BS.!enHM nonY.qar:& rpe6y~eca HY uatepHa.nH c nouo~11 nporpauMH 

WRJP / I57 . 
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ilporpaMMH Da.K8!8. KMBD! OB8p.lleAiiyll C~pyK!ypy B COC!OS~ 13 
~pex OBepaeeB ABJX ypoBBel (pac. I). 

PHc. I 

Ha H8q8Jl:&HOM 8~a.De pa60!H BS rna.BHOrO BH8HB88!CH nepBHI 
oBepnel nepBoro ypoBHa, xoropHI HHI~a.llBaHpye~ pa6oty nporpauuH. 
B npo~ecce aHa.llBaa .Jta.RRYX B onepataBaol nauata BBU noctoRHao aa
xo,Jta~ca r.lla.BBHI oBepael 1 Btopol oBepael nepBoro ypoBaa, q~o 

npaxnqecu auuueauo pa6ore 6eaoBepaelaoA nporpauuH. TaKa.H 
opraaaaanaa nporpauu nosBO.lll.lla 6es y•ep6a ~a ax xapaa~epacrBK 
CBKOBOMK!~ 6-7 twc. C.llOB B onepa~BBBol nauatl BBU. 
~a 6.llOKa ~auBqeCKH pacnp8,Jt8.llH8Mal Da.MH!I 1 O!BO,JtiiMOI B 

OCBOBBOM ~ xpaaeaaa 1 aa&BD.ll&KBB ractorpauu, - ceu:& twcaq cnoB. 
Heo6XO.JtiiMHe ,pa pa6otw nporpauu naaeta cxyu6awe DO.Jtnporpau

uw cac~e•w •r~a• 1 no~orpauuw o6•ero aasaaqeaaa BYdBpaDtcx 
as coorBetC!BJ~ 616Dores, Kotopwe xpaaa~ca B topue nepuaaeat
HYX tabOB Ba CIC!81HOM ,PCK8 ax:-6500 /16/ • 

l.1lH DO.llyqeaaa pa6oqax BapaaatoB nporpauu naKeta Ia axeuea
!OB ero DAU-tal.lla acnon:&ayetca nporpa.Mua YP~ /I31. 

§ 5. ABtouauaapoBaaaaa c6opKa nporpa.Mu DaK8!a 

llaKe~ nporpauu ~a aKcnpecc-aaMHaa paccqa~aa aa mapoKHA 
Kpyr D0n:&8 0B8.!8.1left, MHOrHe HS KO!OPYX He BUell~ ODH!S. pa60! H C 
yp~ H onep8.1UIOHHOI CBC!BYOi 9BU ax:-6500 • B CBllSB C S~HM 

OH CHa6&eH cpe~C!BSMB reaep~IB nporpauu DO 8~8HHHM DO.I:&SOBa~e
nei, COC!a.B.IH8MHM Ha CD8~anH&BpOBaHHOY BSHKe aanpOCOBo 
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B COO!B6!C!BBB c MB!O~BKOi reaepaqHB nEBKn~H~ nporpauu 
CHC!6Yii nrH~a"' H3liOX6HBOi B paCSo!ax I 17 ,I I, COB,JtaH cneiUt8Jil>H!ill 
~aln-KaTanor H B31iK aanpOCOB 1 COC!OB~i HB HBCIOX~OrO qwc;na ~H
peKTH». nna no;ny~eHHB !peelym~erocs :sapHaH!a nporpaYY!i non»SO»a
TBX» ~OJI&eH no 3~8HHOMY oCSpaa~ COC!a»H!b KOXO,Jty nep~OKap! H 
»Knmqwt» » aee aeoCSxo~Huue » ~aHHOM cnyqae ~HpeKtK»s. 

TaK, HanpHMep, B~aHHe CHC!8M8 reaepauHH Ha C03~8HH6 npo
rpaYU!i ~liB no;ny~eHBft pacnpe~eneHHi BBXBilHH J(

2 
1 He~OC!aD~ 

uacc H »epoBTHoctei »srn~H! cxe~m~u oCSpaaou: 

SPACE 

SYSI'EM CARD 

VPK100 

GroiClN 

SI'ATISTICAL VAI1JES 

FULL HIS'llXiRJ\MS 

nBpeKTH»a SPACE oCSecneqHBae! COB~aHH6 B nporpauue oCSll!erO 
CSnoxa .JtHBaYBilecxH pacnpe.~tenaeuoi nauaTB. 

C nouo~m .JtHpexrua SYSI'EM CARD » a~asHe nporpauue-cCSop-
~KY CHC!BM!i YP~ BKXD~Cft BC8 CHC!8MH!i8 Kap!!i 1 H8oCIXO.JtH-
YiiB ~nB ee paCSoru. 

!Iocxe~DI!IHe .JtHpeKTH»Ii onpe~enBM Kauepy (VPK 1oo) , aa-
B»aHBe nporpauus (GEOKrnl , peayn»tats ClleTa no KO!opoi aHanB
aBpymca, !peCSyD~6Cft B8XHIIHH!i (STATISI'ICAL VAUJES) B xap8.K
!6p B~aqw (FULL HISTCX;Rl\MS). 

CnBcox .JtHpeKTH», Huem~ca » aactoa~ee »peuB .~tnB aHanHaa 
peayn»Tato» cqera no nporpauue rEOKHH /IO~ npH»e.JteH :s Ta6nH~e 2. 

CnHcoK .JtHpeKTB» AXH SHanHaa peayn»Tato» c~eta no reouetpH
qecKHM nporpauuau npHBe,JteH B taCSnz~e 3. 

!IOMH¥0 yKaBSHB~ B !a6XH~ax 2 I 3 ,JtHpeK!HB 1 HB KO!Op~ nOXD
BOBa!e~ MOXB! B&nDqBfb B B~8HH8 He Clonee O.JtHOi, OB .JtOXaea !aK
ae yxaaau aaa»SHHe xaueps (VPK 100 BnH IDJ::MIIAl, , nporpau
uy, peaynDTB!Ii CIIB!a no KO!Opol !peCSye!Cft aaanBBIPOBBT» 
(GEX:Mm'RY,KIND'ATICS,(;I;Y,2Il<INJ , onpe.~teun xapaxtep neqau 
FULL HIS'I@RAMS npH fiOnHOS\ »~aqe BnH HEAD CF HIS'I@RAMS 

npl B~a~e !OX»KO BBrOXOBKO», a !aKXB oCSHBa!BnDH!i6 ,JtHpeKTBB!i 
SPACE I SYSI'EM CARD • 
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nHpeK!HBa 

VERI'EX 

SIDP POINl' 

BFJ\M 
MFASURED BFJ\M IN VERI'EX 

y ¢F BFJ\M 

Z ¢F BFJ\M 

p ¢F BFJ\M 

1/p ¢F BFJ\M 

DIP ¢F BFJ\M 
PHI ¢F BFJ\M 
FITl'ED BFJ\M IN VERI'EX 

STATISTICAL VAI1JES 

PULLS 

P .. TIEHI~ 

'n'0-DIMENSI~ 
HI~ 

qzt.IPATIBILITY' TESTS 

~RS 

TaCSmtga 2 

CnHcoK rHcTorpauuHpyeuux »enHIIHH 

X, Y H Z -KOOp,JtHHa!li rna»HiiX »ep
mHH. 

Z -KOOp,ltBBa!a TOIIBK OC!aHOBKH. 
L, A L , H, i H Lv nyllKOB!iX Tp6KOB. 
p, 1/p, ~ B lf nyllKOB!iX !p6KOB » 

»epmBH6 1 B!illHCli6BH!i6 np~ peKOHC!pyK
!UtH 

Hauepeaaue HnH no~oCSpaHHHe saaqeaBB 
K~OI HS yKaBaHHOi » ~Hp6K!H»ax Be
XIIIHH nyllKOBiiX !peKOB B !OIIK8 BXO~a B 
xauepy AJIH paannaux rpynn coCSsnA 

, ). H <.f ny'IKOB!iX !26~0» 1 fiO.JtoelpaH
ase npH UO,JtrOBKB ~liB 4~H! Coelli!HD. 
BepOH!HOC!H 1 Jl2 B KB~a!li HB~OCTa
D~ Mace AJift 4C~H! Coel!i!HA. 
SaaqeaHa nynno» .JtXB napauerpo»(1/p, ~. 
4') nyllKOBiiX H :B!OpHIIH!iX !p6KOB :B 
4C~H! coCS!i!HftX. 
!Ip~HliDBiie rBctorpauus ~na napauetpo» 
nyllKa ..., ot x » »epmBBe, <f ot Y 
B .A OT z sa xxo~e » xauepy. 

Sa»BCHuoctH napauetpo» nyllKOBoro Tpe
xa sa xxo~e B Kauepy p OT 4' , Y' ot ;t, 
..;\ 0! p, 4' Of p , Y OT tf, Z Of ~ , 
Y OT Z , Z Of P H x 0! 4' B Bep
mHHB. 
IlyM!i1 KB~a!li HB~OC!BD~ Mace ).pl.!f 
4C-dlu coCS!i!HA, :seponaoctH .Jt.JIB I~u 
H 4C~! Cod!i!HS\ 1 ~»yuepH!i6 rHCTOrpau
Yii ~HH BB»HCHUOC!el KB~ata HB~OCTa
D~el YaCC!i OT ee omBCIKH B BepOBTBOCTH 
0! B6JIJ!IqBHbl M MS - M ~ B;ztBC»: 

l>1'4MC 
M$ - KB~aT ae~octam~el uaccu 
IM1S - OIIIHCSkH 
Ma - uacca aehpoaa 
Ay/p, A'J../). H t.'!/tf AJIB nopHIIH!iX 
TpBKOB CoCI!iTHI. 

II 


