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B:sel(eHHe 

;lJ.J1H o6pa60TKH CHHIIKO:B cl... -p :B58HIIO,!t6~CT:BH~, 3KCllOHHpOBaHHWC Ha 
1-11 KH.ztKO:BO.ztopo.ztHoi nyaup~Ko:soi Kauepe HBS O"H".npH Hunyn~ce nyqKa 
C:BYme IO raB/c c HCUOH~SOBaHHeu cnHpaH~Horo HauepHTena (C") O"H"/I/, 
noTpe6o:sanoc~ pemHT~ KounneKc aa.ztaq, cpe.ztH KoTopwc - paapa6oTaTh cHc
Teuy nporpauu ,!tHfl ~-naiR 06pa60TKH ,!taHHHX CnHpanLHOrO CKaHHpOBaHHfl 
yKa3aHHHX CHHLI!tOB H, npell,1l;e BCero, nporpaloiiiH tPHHLTP8L\HI1, OCYIII6CTBHR
DIIII16 Haqan~HYD o6pa60TKY ,!taHHHXo 

Heo6xo,ztHuocT~ B npol\ecce tll11n~Tpal\11H peaynLTSTOB uamHHHoro cKa
HI1POBaHI1a a:snaeTCfl 06111ei qepTO~ aBT0118THqecKHX HauepHTen~HWC CI1CTeu, 
KOTOpHe :BM6CT6 C tPYHKL\118i HauepeHI1fl BHHYX.zt6HH 6Hnl1 nepeHHTL y qeno
BeKa TaKXe 11 tPYHKUHH pacnoaHaBaHI1fi 11SW6pi1TenLHOrO 06beKTa 11 opraHI138-
L\1111 npol\ecca 11auepeH11i. 

C 3TOi L\6H~D nporpauuH tPHnLTpal.\1111 npaKTI1qeCKH nD6oro CK8H11p¥D1118-
rO aBTOMaTa ,!tOHEHH :BHllOnHflTL cne,ztyDgHe onepSL\1111: 

I. KoHTpon~ :sxo,ztHwc ,ztaHHwc. 
2. BH,zt6H6HHe TQqeK, OTHOCRIIIHXCfl K npoeKL\1111 ,ztaHHOrO C06HTMR, 11 OTCeB 

llOCTOpOHHI1X ToqeK, nopox,zteHHHX cnyqaiHHYI1 wyuau11, L\8panHHSWH Ha 
nTrAR't.r,:l Q tnQIIWO mnOti'OliiU t:ro 'n"V,....,...nnru•tn -n ....,,..,(,,,..,.,.. 

------ -r ------ • ··- __ ..,_,.... ... ......,~-·· - _.., ............ .., • 

3. CzaTI1e BH,zteneHHHX, noneaHHX ,ztaHHHX nyTew ycpe,ztHeHI1R .ztna nony~eHI1R 
I0~20 wacTep-ToqeK Ha KaE,ztH~ TpeK. 

4. C6opKa, oKoHqaTen»Haa npo:sepKa ,ztaHHHX o :scex npoeKL\HRX TeKylllero 
co6HTI1H 11 q,opw11po:saHHe aan11c11 o Hew Ha uarHHTHow neHTe B cornaco
BaHHOM q,opuaTe ,ztna nocne,ztyDIIIe~ o6pa60TKI1 no reoweTp11qecKo~ H KI1He
waTI1qecKo~ nporpawuaw. 

BH6op np116opa, CKaHI1PYDIIIero 11306pameHI1e B nonapHO~ CHCTeWe KOOp
,!ti1HaT pa,ztHanLHO OpHeHTI1pOBaHHOH 1116HLD no Clll1panH OT BepW11HH, HSWepR
ewo~ onepaTopou B ,zteKapToBo~ CHCTewe Koop,zt11HaT, noqTI1 O,ztHOaHaqHo onpe
,ztenHn Ha6op anropi1TWOB .ztna :sunonHeHI1R BToporo, rnaBHoro 113 nepeqHcneH
HHX BHWe nyHKTOB tPI1HLTpaL\1111. 9TOT Hadop, CTaBWI1~ Tpa.zti1L\110HHHY .ztnR 
ycTpO~CTB ,!taHHOro Tl1na /2-4~ COCTOI1T 113 anropi1TYOB 1 BHnOnHRDIIII1X Tpl1 
nocne,ztoBaTen»HHX aTana o6Hapy~eHI1R TpeKoB. BHaqane .ztna no11cKa :soawox
HUX K8H,ztl1.ztaTOB B TpeKI1, 11CXO,!tRIIII1X 113 :sepWHHH 1 npi1YeHReTCH M6TO,!t llOBO

pOTHHX rl1cTorpawu / 5/, xopowo pa6oTaDIIIH~ B pa~oHe nep:swc IO+I5 BI1T
KOB Cll11paHI1 1 r.zte CYIII6CTBeHHHW o6paaou CK83H:B86TCR BHI1RHI1e tPI1n~Tpy

DIII6rO awq,eKTa •en11 11 XapaKTepHOrO paCTRZ6HI1R KOOp,ztHH8THO~ nnOCKOCTI1 
np11 npauoyron»How npe,ztcTa:sneHHH nonapHHX KOOp,ztHHaT (cu. p11c.I). 
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SaTe» npo~aBo~HTCR npocne&KBaHHe nony~eHH~ KaH~H~aTOB B TpeKH ny
Teu YHOrOKpaTHOrO npHYBH6HHR fiO~OHKH Y0~6HbHOrO ypaBH6HHR TpeKa 
no MBTO~ HaHY6HbWHX KB~aTOB (Y,H,K,) KaK ~nR npe~CKaaaHHH nonome
HHH TpeKa Ha cne~iliii6Y BHTK6 cnHpan~ t TaR .11 .Ili1IH npoaep.K.11 npHH~9JitHO
CT.I1 Tp9Ry TO~,Ha~eHHOi B o6naCTH npe~CKaaaHHR, B 38Kllil~BHH6 OT
cnezeHH~e Tp6KH COfiOCTaBHHilT C T8K H83~BaeY~YH OnOpH~YH TOqKaYH 
(OITT), KOTOp~e B H606XO~Y~ cnyqaffX HaYepRilTCH onepaTOpOM B ~eKap
TOBoa CHCTBYB KOOp~HH8T, 

8Ta CXeYa ORaSanaCb ~OCTaToqao H~BXHOM B npHMBHBHHH, HO rpo
YOS~KOM c TO~H apeHHH aaTpaT pecypcoB SBM. Ton»KO aa aTane r~cTo
rpauuHpoBaHHH TpaT~HOCb OKOHO 40% BCero BpeueHH W~n»TP8UHH /Z/, npH
~eU Ha npocTeawyll nporpauuayll peanHaaUHil ueTo~a noBopoTH~ rHcTo
rpauu Tpe6oBanoc» oT 5 ~o 8 T~c. a~eeK na»HTH 9BY. lloaTouy senaHHe 
ynpocTHT» aTy Tp~HUHOHHYil cxeuy, yuea»wHT» ee rpouoaAKOCT» c B~~Hc
nHTen»aoa TO~H apeHHH, H B TO ze BpeMH MaKCHYan»HO ~Cfi0Hb30B8Tb an
pHOpHyil HawopuaUHil, npHBeno K noHBneHHil BToporo noAXOAa K peweHHil 
3~8~ 06HapyzeHHR TpBKOB, COCTOH~ero B 06~e~HHBHHH nepBOrO H BTO
poro 3TanOB C nOMO~il YBTOAa WHypoB (stringing) / 5/, npHqey H8~HH8Tb 
npeAnaranoc» cpaay c TpeT»ero aTana, T.e. Baaqane npocnemHBaT» OT 
HanHqa~ OITT a yse noTou,npH aeo6XOAHMOCTH,OT BepwHH~. 0AHaKo wc
cne~oBaaHe /~/ noKaaano HBAOCTaToqayil H~BXHOCTh MBTOA8 WHypoB KaK 
o6~qaoro, TaK H ycoBepweHCTBOBaHHoro, npw npocne&HBaHHH TpeKoB, ne-
nO,..OU'Ctr\1111/IV,..<T ""'"' ''"'"''''" "'TOTI'n'IIYI r') ... ,......, ""'"'_ ..... ,......,....,_,....,~ ••_...,_,.....,.._ .- .... ~-.------
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Ha OCHOBB 6aaecOBCKOrO nOAXOAa, noaBOnHBWBrOCH nonaee Y~T~BaT» 
npeA~CTOpHil TpeKa no yxe OTCneaeHH~Y TOqKaY / 7/, 

TeM He YBHBB aBTOp~ HaCTOH~ea pa60T~ OCTaHOBHnHCb Ha Tp~HUHOH
Hoa cxeue B~eneHHR co6~TH~, T,K, npe~~e Bcero YAanoc» coaAaT» 6~cT
P~M anropHTM YeTOAa nOBOpOTH~ rHCTOrpauu, BTpOe CHH~ail~M aaTpaT~ 

BpeueaH H B IO pas- nauRTh SBM 181. Hapa~ c AP.YrHMH uepauH no no
B~weHHil stWJeKTHBHOCTH npouecca WHn»TpaUHH (CLio {'3/ ), 3TO nOSBOnHnO 
3H8'1HTBnhHO COKpaTlf!Th paapbiB B TPYAOBYKOCTH nporpaMY, OCHOBaHH~X Ha 
Tpa~HI..l1f!OHHOY H 6aaecOBCKOU Y6TO~ax. E~nO yqTeHO TaKae, 'ITO nocneAHHa 
6~n onpo6oBaH nHw» aa d-p co6~THHX cpaBHHTenhHO npocToa TononorHH/7/, 
B TO BpBUH KaK paCCUOTpeHHB CfiBUHWHKH AaHH~ ~ -p B38HMOAeacTB1fla npH 
aaeprHRX cB~e IO raB noKaa~Bano aa saa~TenhHOe ycnosaeaHe ycnoBH~ 
pacnoaaaBaHHR, B~aBaHHoe oco6~ xapaKTepou nyqaoB~ TpeKoB, aan111~eu 
11 YSKHX 11 nap CHIIBalliiUIXCR BTOpHqa~ Tp6KOB 1 6nii3K1fiX nO Kp1fiBHSH6 111 06-
~e~ ~nH Baalfluo~eacTBH~ npH B~COKHX aaeprHHX npo6newoM nnoxoa pasnH
'IHYOCTII TpBKOB BTOplflqa~ qaCTHU, B~OARIIIHX Bnepe~ B yaKOY KOHyce, 

ilpH C03~aHHH nporpauy~ ~~ 6UHO TaKae HB06XOAIIYO y~eCTb 
OTnH~HH CM O~HM OT aaanorHqa~ aanSAHHX npH60pOB: UBH»WYil paspewa
lliliYil cnoco6aocu no yrny H pa~Hycy (15 paspHAOB ~nH R 111 16 - AnH S), 
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OTCYTCTBHe ~WPOBO~ HHWOpUa~H 06 aYfiXHTy~e H mzpHH6 HUfiYXhCa CHrHa
XOB OTCqeTHO~ CHCT6YH z, C ~yro~ CTOpOHH1 - HanHqHe npHSHaKa efull
rrepece~eHKH ~enh~ onopaoa XHHHH /I/, noaBona~ero o~oaHaqao pas-
62Th ~aHHHe CKSHHpOBaHHH no BHTKSY cnzpanz. fiOYHYO BXHHHHH Ha npo
rpauuy o6HapyxeHHR, ara cne~HWHKa C~ O~RM onpe~enzna aran KOHTpona 
BXO~HHX ~aHHHX, npOHSBO~HU~ B npo~ecce HX nepenaKOBKH HS ~OpUaTa 
ynpaBXH~~e~ SBM BO BHyTpeHHH~ ~opuaT FILTR'a. 

Kpoue STOrO, OpHrHHaXhHOCTh OTcqeTHO~ CZCTeUH C~ O~aH /I/ no
Tpe60Bana paapa6oTKH cne~anhHO~ Kanz6poBoqao~ nporpauuH /IO,II/, 
BHqHCXH~~e~ KSXZ6pOBOqHHe napaUe!pH, Heo6XO~HUYe ~Xfi BSaHUHHX nepe
XO~OB UeZAY fiOXHpHO~ Z ~eKapTOBO~ CHCTeUaYZ KOOp~ZHaT. 

OrpaazqeHHR, HaKnaAHBaeuHe Teu o6croaTenbCTBou, qTo uareuarzqe
cKoe o6ecneqeHze c~ O~HM ~OXEHO 6HXO CT8Tb THfiOBYM, npzro~HHM ~na 
HHCTHTyTOB 1 06~e~HHHBWHXCR B Konna6opa4BD fiOXbSOBaTene~ C~ H CHa6-
EeHHHX TOXbKO SBM BSCM-6, npaKTzqecKz nzmano BOSYOZHOCTH zcn~b30-
Ba.HIUI 1Ip9:ill.1YJ!l9CTB TaKIDC 3.fl;], !tali. CDC-6600 l!.JIR ICL-1906A. 

B czny BC9X 3THX 06CTOHTeXhCTB 8BTOpH He uornz HCfiOXbSOBaTb 
nporpaYMH ~HXhTpa~z ~yrzx CHCT9U aHanorzqaYX C~, B TOY qHCX9 Z 
nepBHH BapZaHT nporpaUUH FILTRfl2}, HeCMOTpH Ha ero YCOBepmeHCTBO
BaHHR /!3/ • 

Upz coxpaaelllill TPaAH~OHHO~ rpexaTanHo~ cxeuH BHAeneHZR TpeKoB 
C06YTHR 6HXH npaKTzqecKH SaHOBO H8fiZCaHH OCHOBHY9 anropHTUH H nepe-
----··- .... - .... ····-··-- '""'"''"'" -- ...... - ........ ,... _ ..... .,. ..... ...,_...,..,.....,111(.,. ..,...,..,.....,,...,. .... ...., ..... .,.., • ... nu·u••""' 
1JtV"4\Jt.lo&...., v•J;IJ ....... ., .t"...,. ,. .......... "'•t' ..,.,.1"_..._..,. 1 •-•• •• ..,_..,..,..,..,..., -~· --••v-""'¥'••• M-••-"'. 

qTo llOSBOHHXO llO~HRTL 3~9KTHBHOCTb nporpaYUH FILTR H C~enaTL ee 
npzrO~OH ~nfl o6pa60TKH CHHUKOB ~-p BSSHYO~eACTBHH, SKCfiOHHpOBaH
HYX Ha 1·M BO~OpO~HOH Kauepe O~H~ npz aHeprHHX nyqKa 8,5 raB H BHme. 

Uporpauua 6Hna nepe~aaa B c e K T o p C ~ 30 anpena I982 r. 
nocne aBTOHOMHOH OTHaAKH H Ha6opa H9KOTOpO~ CTSTHCTHKH • 

HHEe npHBO~HTCR KpaTKOe Z3XOE8HH9 OCHOBHhiX anropHTUOB no aTanau 
~HHLTpa~z B COOTB8TCTBHH C 06illHYH npHH~ilaYZ CTpaTerzz YaCCOBOH o6-
pa60TKH llOTOKOB 3KCnepHM9HT8nLHhiX ~aHHhiX /I4/, ~a~TCR OllHCaHHR on
THMan~HO~ CTPYKTYPhl ~aHHHX, apxzTeKTYPH nporpauuy FILTR z ee oc
HOBH~e xapaKTepHCTHKH. YKaSaHH T8KZ6 H6KOTOpYe H~ez, KOTOpHe no pas
HHY npzqzHaM He 6HnH BKn~qeHH B nepBOHaqanLHHA B8pHaHT nporpauUbl 1 

HO uoryT oKaaaThCR noneaHHYH paapa6oTqzKau aaanorzqaoro uaTo6ecne
qeHHH. 

2. 0CHOBHHe anropHTYH 

2.!. KOHTpOXb ,!laHHYX 

He~oo~eHKa KOHTpona BBo~zuo~ HHwopu~z npHBO~HT He TOnhKO K 
HeHyZHHU 38TpaTaU Ha o6pa60TKY ~HCKp9THYX ~aHHYX, HO,H rnaBHOe, 
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K BOSYOZHOYY HCKaE9HH~ fiOCX9AY~ wzazqecKZX BHBO~OB. fiOSTOUY B 
nporpauuy FILTR BKn~qeHH npOBepKH COOTBeTCTBHH nacnOpTHHX ~aHHHX 
peanbHo BBo~zuo~ zHwopua~zz, a TaKxe Haz6onee npocTaa z a~eKTHBHaH 
npoBepKa KaqeCTBa BBO~ZUHX ~aHHHX cnzpanbHOrO CKaHHpOBaHHfl - KOHT
pOXb YOHOTOHHOCTH pOCTa p~zyca. 9TO ~enaeTCR B ~BYX Y9CTax: cpaay 
E9 nocne BBO~a,npOB9pHID~ero YOHOTOHHOCTb pOCTa P~HYCOB Rfull 
ToqeK (Rfull' efull) , co~epEa~HX npzaHaK nepeceqeHHfl ~enhiD onopHo~ 
XHHHH /I/. fipH 3TOM ~Xfi o6HapyX9HHH BOSMOEHYX K0Xh~9BHX nponyCKOB 
~aHHHX npoBepH9TCH TaKEe H MOHOTOHHOCTh pOCTa maroB cnzpanz. 

BTopaH npOB9pKa YOHOTOHHOCTH ~enaeTCH yae ~XH p~HYCOB BCeX 
ToqeK, npzH~nex~x o6nacTz nozcKa TpeKOBHX aneueHTOB. Ha aToM ae 
aTane, npe~mecTBYID~eu 06Hapyaeaz~ rpeKoB, npe~nonaraeTCH BB9CTH TaK
xe KOHTPOHh KaqeCTBa H3U9p9HH~ penepHYX KpeCTOB, yae onpo60B8HHOH B 
"6a~ecoBou" BapHaHTe nporpauubl !PHXbTpa~z /7/. 

2.2. 06HapyxeHze TpeK-sneueHTOB 

BhlcTpH~ anropzTu ueTo~a noBopoTHHX rHcTorpauu /8/ noaBonaer 
C YHHHUanbHhiYH SaTpaTSUH YSWHHHOrO BpeU9HH nonyqHTL BKX~hl Cpaay 
BCeX TQqeK Bhl6paHHO~ o6naCTH B Ha6op rHCTOrpauu, KaE~aH HS KOTOpHX 
o6paayer xapaKTepHhl~ "Beep" qacTzqao nepeKpHBa~illHXCR nonocoK c Ha
KnoHauz, HSMeHH~illHMHCR B 3aA8HHOU ~HanaaOHe (pzc. 2) B 3aBHCHUOCTH 
OT HaHU8Hhmero BOSYOXHOro PaAHyca KpHBHSHH TpeKOB B ~aHHOM 3KCrrepz
M9HTe. 
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ITpB npeB~eHMH co.ztep~uoro KaKoit-~o Ha aqeeK rHctorpauUH noporaP 
HB ToqeK, UOUBBWHX B STY aqe~KY 1 WOPMHpyetCH 6aHK tpeK-8H6M6HTB. 
CoBue~eHHe npo~e~p rHctorpauuHpOBaHHH H wopuMpOBaHHH 6aHKOB TpeK
aneueH~OB, ocy~eCTBH6HH06 B anropH~Ue /B/, UOBBOHHHO .zto6HTDCH B~Co
KOit toqaoctH H SKOHOMHqaoctH: TBK,npH 11Beepe" HB 21 HanpaBH6HHH H 
paa6HeBHH otpeaKa ocH e ( ~Jt ,1t > aa 360 aqeeK o611eu pa6oqeit nauatH, 
notpe6H~it .ztnH peanHaa~HH anropnua, coKpatHnca .zto 380 cnoB. 

llOHBH6HHe ~6HHK8TOB TpeK-KaH,!lH,!l8TOB 1 BUSHB86U06 nepeKpH~HeU 
coceASHX nonocoK rHcNrpauu (ato aeo6xo.ztHuo, q~o6u Ha6eeu "paa
peaaHHH" tpeKa BAOHD rpaHH~elt uea~ nonocKauH) .ztOBOHDHO npocro yctpa
HHetcH aa~eu cne~anDHOit nporpauuoit. 

nna rH6KOit opraHHaa~H nOHCKB tpeKOB HB HD60U yqactKe 06nac~H 
CKaHHpOBaHHH B KaqeCTB6 BXOAHHX napauetpOB llOAllPOrpauu~ rHCTOrpau
UHpOBaHHfl1 onpe.zteHH~~HX SOHY 06Hapyli6HHH 1 SSABH~ HOUepa BHTKOB CUH

panH, coo~BeTCTBY~~e Rrnax H Rrnin, aouepa ftqeeK rHctorpauuu, coor-

BeTCTBY~~e ernax H ernin (pHc. 2), a taKlle aouepa nepBoro H nocneA

Hero HaKnOHOB nonoc rHcTorpauu. 
TaKaH opraHHaa~HH npo~e.ztypu rHcrorpauuHpoBaHHH noaBonaeT nerKo 

OCy~eCTBHTb HA6~ .ztBYXSTBnHOrO rHCTOrpa»»HpOBaHHH / 14/ B f6X cnyqaax, 
Kor.zta npoHcxo.ztHT aHat~H~eHbHOe npeB~eaHe nopora P , oaHaqa~~ee, v:To 
B OAHY nOHOCKY rHCTOrpauu~ UOnSAaV~ TOv:KH H6CKOHDKMX tp6KOB. 3TH Ha
npaBH6HHH AOHKHU rHCTOrpaU»HpOBaTbCH nOBTOpHO C BABOe U6HbWHU marou 
no YrllY JE). 

llpM SSABHHH SOHH rHCTOrpa»UMpOBBHHR AHH nepBMqaoro nOHCKB Tpe
KOB B paitoHe BepmHH~ paauep 30HH no PSAHYCY BU6HpaeTCH B 10 BHTKOB, 
npHqey nepBHe 4+5 BHTKOB nponycKaD~CH 1 T.K. 6HHE6 K BepWHHe BOSUOE
HO llOHHOe CHHHHHe rpynnu BTOpHqaHX TpeKOB 1 a T8Kll6 HSPH6H KOH~OB 
TpeKOB y BepmMHH B BH.zte xapaKtepHHX KpDv:KOB B cnyqaax Heroqaoro HS
uepeHHH BepmHHH onepa~opou. 

YeTOA UOBOpOT~X rHCTOrpa»» npHY6Hfl6TCH TBKEe H ,!lHfl llOHCKB Tpe
KOB B paitoHe T6X onopHHX ToqeK (QITT), ,!lHfl KO~OpHX He XpaHHHOCb co
O~BeTCTBY~~HX ~peKOB cpe.ztH yae H8it,!l6HHHX. HanpaBH6HHe llOHCKa K Bep
WHHe onpe.ztenHeT SOHY rHCTOrpa»»HpOB8HHH 1 ,!lHHHB KOTOpO~ npw H606Hapy
li6HHH TpeKa YB6HHqHBB6~CH nyTe» OKB2UHeHHfl (pHC. 3). 

Cne~BHDHBH SOHB PHCTOrpauuwpOBaHHR HCll0HDSY6TCfl B cnyqaax, KOr
AB llpH nepBHqaou rHCTOrpaUUHpOBaHHH He o6Hapy~BaeTCfl UyqKOBHit TpeK. 
ilOCKOHDKY ero HanpaBH6HHfl H KpHBH3H8 H3B6CTHH aapaHee, STB 3088 HUeeT 

31!) 
Yeto.zt noKa He BKHIJqea B nporpauuy FILTR. 
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BH,!l YSKOrO AHHHHOrO CeKtopa, HAY~ero BAOHD OliH.ztaeuoro HanpaBHeHHR 
nyv:KoBoro TpeKa. 

Bo BCeX cnyqaax, KOPAS rHCTOrpauuHpOBaHHe B6,!l6TCR no 30HBU ne
peueHHOit AHHH~ BAaHH OT BepmHHH 1 r.zte mar CnHpanH TaKae U6HR6TCH

1 

HCUOHD3Y6TCR ,!lMH8JIHqecKoe SSAaHHe nopora R B SBBHCHUOCTH OT tlllCH8 
o6opoToB cnwpanH ue~ Rrnax, 1 H R . ( . rn1n,k rnlnP=3). 

2.3. ITpocneaHBBHHe rpeKOB 

ITonapHoe ypaaaeHHe TpeKa 6uno B~BeAeHo 115/ KaK npH6nHaeaaoe 
ypaBHeHHe OKpyEHOCTH 1 npOXOAR~eit HB UMOU pacc~ORHHH ~ OT nonvca 

9(R)=9
0

+ ~R+ ~/R+ fR3 

KOSWWHIJ!'!6BTH o( l1 0 B cnyqae OKpyEHOCTH CBR38Hbl COO~H9WeHHe» 
y_ ~' f 3f. KaK OK838HOCD 1 OTK83 OT STOit CBRSH A86T WHpOKHit KHBCC ,- 6 

KpHBHX} XOpOWO onHChiBB~~it Aalle TpeKH B 60HDWHX nyahlpDKOBHX KaMe
pax /4 • 

~8K~Ht{6CKH B SBBHCHUOC~H OT paCCTORHHfl R AO BepWHH~ B npo
rpauue FILTR npe.ztycuo~peaa AHHauwqecKaH cueaa uareua~HqecKHX »OAe
ne~ TpeKa: B6nHaH BepmHHhl '( =O. ~ f'o H npH npeB~eHHH BenHtlHHOit I~~ 
SSABHHoro nopora ~peK otBepraerca; npH npocneaHBaHHH o~ OITT K BepmH
He 0 =0, ~ =0, HO C npH6HHJteHHeU K BepmHHe ~ 11BKnDqaeTCR 11 • BKn~qe-

-- v-
lUJO nvo\IN!>lJ.I>'IOn~·a 0 Uj,H'I 11!1Uvl1tl&n.IIWII'UI .II 00Jl801'H 1 ,!lOOTa1'0qa0 ,!l8n6KOH 
OT BepmHHhl 1 MOlleT 6bl~b KOppeK~HO ppoHaBeA6HO TOHbKO nocne .zte~aHDHOPO 
HCCHeAOBaHHR xapaK~epa SBBHCHUOCTH uea~ 0 H KpHBHSHOit ( 2"") BTQ
pHqaHX tpeKOB ,!lHR ,!laHHOrO SKCnepHUeH~a. ilOSTOUY B HBC~OR~e» B8pHaH~6 

FILTR'a XO~R H paapa60T8H llOHHOCTDD Heo6XO,!lHMUit nporpaUUHUit annapat 
.ztna npocneaHBaHHR c nouo~v uoAenH (3) co BceuH qetupDUR napauerpauH, 
HO ,!lHR ero HCllOHDSOBaHHR Tpe6yeTCH Ao68BHTD llpOBepKy COO~B6~C~BY~~e

ro YCHOBHll. llOKa ae napaueTp 0 llpHUeHHe~CR HHWD npH qJHHBHDHOit llO,!l
rOHKe tpeKa. 

ITpocneaHBBHHe Hat~Haae~ca c ~oro, q~o K Kaa.zto»y Ha ~peK-aneuearoB, 
OC~BBWHXCH nocne ycTpaHeHHR .ztY6HHKB~OB 1 UOAPOHH6TCR OOO~B6~CtBy~~aH 
»OA6HDHBH KpwBall nyteu UHHH»Haa~w !f>YHK~oaana 

k 

s 2=\'w.(e.-e(R.)] 2 (4) L 1 1 1 . 
i=1 

Beca w. Bu6paHhl nponop~oHanDHH»H R~ , qro6u o6ecnet~H~D AeKap~oBy 
l l 

(a 86 yrnOBYD) Ue~pHKy npH HSUepeHHH paccrOHHHH TOtlKH OT UO,!l6HDHOrO 
ypaBHeHHH. 

llonyqeHHBH KpHBBH HCUOHDSyetCR ,!lnH llP6ACKaSaHHH llO~Oli6HHR 
ej -TOtlKH TpeKa Ha cne~~6U BHTK6 CUHpMH (npH S~OU CY~6CtBeHHO 
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Mcnon~ayD~ca ~o~ue aHaqeHHH mara cnHpan» B AaBHO~ o6nactH npeACKa
aaaHa). !lpM o6HapyaeHMH B aeKo~opo~ oKpec~aoc~M nporaoaa ej ~oq
KM (HaH6nHEa~mea K He~, ecnH HX OKa&e!CH HeCKOX~KO), a~y Ha~AeHHyD 
TO~y BKBDqaDT B 6aHK ToqeK TpeKa H nepeBUqJ.iCXHDT napaYeTP.W , qT06U 
npoBepn~, ae npeBUcHT m.t cpeAUeKB/l,lij)aTnH~ paa6poc 6 =Vs~in/ (n-2 l, 

aaAaHHY~ KOHCTaHTy, onpeAenaeuyD YaKCMYanhHO BOSYOEHOR WHpHHoa Tpe
Ka. B cnyqae npeBUWeHHH npOHCXOAHT BU6poc A8n8KO OTCTOH~ ToqeK. 

!lpH UHBHYHaa~H WYHK~oHana (4) KoawwHueearu aopuan~H~ ypaB
HeHH~ He nepeBUqJ.iCXHDTCH aaaoBo npn A06aaneBHH H ycTpaaeHHH ToqeK, 
a KOppeKTHpy~TCH C yqeTOU KOOPAHH8T 3THX ToqeK. !lOHCK B OKpeCTHOC!H 
nporHOSHpyeuo~ TO~H OCy~eCTBBHeTCH no ABYU AOPOEKaY: 6onee yaKaH 
COOTBeTCTByeT WHpHHe !peKa Ha nneBKe 1 a BTOpaH - YABOeHBO~ WHpHHe. 
!lpH 06HapyEeHHH ToqeK B yaKO~ AOPOEKe T0qi(H 1 H8~AeHHUe B mHpOKoa 
AOPOEKe, He paccuarpHBa~Tca. B cnyqae xe aeaaxoEAeHHa TOqi(H B yaKo~ 
~opoxKe yBenHqHBaerca cne~an~Haa WYHK~a nponycKa G /12/, aaBH
ca~aa OT HanHqHft HnH OTCYTCTBHH TQqeK TpeKa Ha Tpex nocneAUHX BHT
Kax cmtpanH. 

HanHqJ.ie TOqKH TOX~KO B mHpOKO~ AOPO&Ke UOEeT 6u~~ BU3BaHO nH60 
H8TO~UU nporHOSHpOBaHHeY HS-38 npOnyCKOB Ha HeCKOX~KHX npe~~~HX 
BHTK8X cnHpanH, XH60 YXO~OU annpOKCHUHpy~e~ KpHBO~ Ha-aa npHC08AH
H8HHH K TpeKy noxH~ OTcqeToB. IToaTouy nocne aaanHaa nponycKa npo
~ecc npocneEHB8HHH npOAOXE8eTCH C npHCOeAHH6HH6Y K TpeKy TOqi(H B 
mHpOKO~ ~opoEKe c YASBeHHeu (ecnH nenen ~~Hu KA ~wnn n~nn~~uo ~ 

yaKOH AOPOEKe) nocneAHea H3 npHC08AHHeHH~ roqeK. 

2.4. 06pa6oTKa AaHH~ o6 onopaux TOqKax 

Ilocne npocne&HBaHIIIR Bcex TpeK-aneuearoB ycTaaaBnHBaerca ex co
OTBeTCTBHe C onopHUUH T0qi(8UH (QITT), ecnH OHH 6UXH HauepeHU onepa
TOpou. C aTo~ ~e~~ AeKapToBu KOOPAHHaru OITT c nouo~D naaawx KanH6~ 
pOBKH nepeBOAHTCH B nonapHwe KOOPAHH8TH H BHqijCnHDTCH B38HUHUe AYrO
BUe paccTOHHHH UeXAY BCeUH OITT ~ TpeKaUH, nna K8XAOR 1113 OITT H8XOAHT
CH .flaH6nlllEa!AwHH K Helt TpeK H OITT "npHnliCUBaercH 11 K Heuy npH Bwnon
HeHHH ABYX ycnOBHH: 
- pacctOHHHe TpeKa AO OUT He npeBumaeT yTpoeaaoa mlllpii!HH TpeKai 
- paccToHHIIle DRj no p~Hycy OT nocneAHe!A TOqi(H TpeKa AO OITT 

Y8HbWe 38AaHHOH KOHCT8HTU, 

EcnH DRj OK83UB88TCH OTp111~8T8nbHOH 1 TO npOII13BOAHT ~ononHII!Te~
HH~ llOHCK OT KOH~a TpeKa AO OITT Ill Aanee, 

EcnH OIIT He npznHwerca HH K o~aouy rpeKy, npoHaBOAIIITCH rllcTo
rpauulllpoBaallle B aanpaBneHHH K »epmHHe no oKaltuna~Hu aoHaY, qTo, 
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KaK npaBHno, noaBonaeT H8~TH TpeK, AaEe ecnH OH OTAaneH OT OITT paa
pUBOY, BU3BaHH~U 6nHKOU HXH o6nacT~~ cna6oro KOHTp8CT8, nna cnyqaeB 
HeyAa~oro noHcKa TpeKOB OT OITT (BoaHHK~~, HanpHuep, KOrAa noBrop
HO H8XOAHTCH OAHH HS yxe HaaA6HH~ TpeKOB B yaKOR nape) ~14/ 6una 
npeAnoxeHa npoQeAYpa NEWPOL, cocToa~aa B nepeHeceHHH non~ca B OITT, 
qTo o6ecneqHBano peaKoe yBenHqeHHe yrnoB~ paccroaaHa B aTou paaoae 
H1 COOTB6TCTB8HH01 nyqmy~ ceneKTHBHOCT~ Y6T0~8 llOBOpOTHHX rHCTOrpaMM. 
ilpM npoBepKe Ha CHHUK8X C o£.-p B38HYOA6~CTBH!A Y6TO~ NEWPOL noKaaan 
BUCOKY~ H~eEHOCT~ H ll03TOUY 6yAeT BKXDqea B nporpaYuy FILTR. 

ITpH cnHpanbHOu cKaaHpOBaHHH Boauoxea p~ o6cTOHTen~CTB (nonHoe 
HanoaeHHe cne~oB, paap&B 6nHaKo HAY~X rpeKoB Ha-aa 6nHKa aa nneHKe, 
CnHWKOY KOpOTKH!A HXH CXHWKOU KpHBO!A Tp8K) 1 KOr~a ~aae nOCTaHOBK8 OA
HO!A OITT ae cnacaer nQHOEeHHH. IlocKon~KY paauep uaccHBa B nauaTH yn
paBna~~e~ SBM AXH paaue~eHHH ToqeK, HauepeHHux B AeKapTOB~ KOOPAH
HaTax, paCCqJ.iTaH U8KCHuanhHO Ha !8 ToqeK, TO ecTeCTBeHH8 UUCX~ 0 
npHUeHeHHH H6HCllOnb30BaHH~ ToqeK ~na npoBe~eHHH B 3THX o6CTOHT8nb
CTB8X py~ux AOUepoB, T.e. HauepeaHa aa TaKHx rpeKax onepaTopou He
CKOnDKIIIX cne~an~a~ OITT ( c npHaHa~ou 11011

). 11To6u 6&no UOEHO 6ea 
cneuean~aux reoueTpHqecKIIIX conocTaBneaH!A OTnHqaTb ~ouepu, OTHoca~He
ca K paanHqauu TpeKau, npHHHTH cneAY~e orpaazqeaza: aa TpeKe, Ha
uepaeuou BpyqayD, AOXEHO 6&T~ nocTaBneHo ae ueaee Tpex OITT, npHqeu 
nocneAUHH OT BepmHHH ~omtHa Hueu nH6o npHaHax "6" o6u~o!A OITT, nH-
60 OTUeqaT~ OCTaHOBKy(npHaHaKa "2"l HnH Hanou ("3") TpeKa, nil6o 
.t •• -- ____ .,. ____ ~-~. -----·- _\.> 

VIA ... M .a.t.A.'ol}ln-a.u.v•• .UV}IWUJU.UIIJ. \ I ) • 

ITo aenaaH~ nOnbSOBaTenH TOqKH 1 HauepeHHUe BpyqayD1 UO&HO HC
nOnb30B8T~ ABOHKO: nH60 npHYeHHT~ lllX K8K UaCKY Anfi nocneAYD~ero no
HCKa AaHHUX CKaHHpOBaHHH B AOPOEKe BOKpyr 3TOH UaCKH, nH6o npauo 
BKn~qHTb 3TH TOqi(H B qJ.iCnO U8CTep-ToqeK TpeKa, ITocneAHHH B03UOEHOCT~ 
noaBonaer B npHa~ne o6pa6atuBaT~ co6urza, HauepeHHwe uenHKou B pyq
aou peazue, ao AXH aroro notpe6yDrca He6on»mHe nepeAenKH B nporpauue 

FILTR, o6ycnoBneHHUe COOTBeTCTBY~~U~ HaYeHeHHHUH WOPM8TOB BXOAUWX 
A8HHWX H Heo6XOlHUHUH Ao6aBneHHfiUH B 6XOK8 ynpaBneHHH WJ.in~!pauee!A. 

2.5. ~8eHTHW~K89MH tpeKOB-KaB8H88TOB H c6opKa Co6&THIA 

B npouecce ~H~!pa~H uoryT B03HHK8!~ cneAYD~e B03UOXHHe CHTya
~HH1 B KOTOpWX npHXOAHTCH pemaT~ npo6neuy BH60pa OAUOrO H3 HeCKOn~KKX 
TpeKoB-Kaa~HASTOB, 6nHaKHX ·APYr K APYry: 

a) OAHH H TOT Ee TpeK HalAAeH lBaEAHi 
6) B6nHaH OITT aaiAAeHw aecKon~Ko TpeKOBi 
B) HeCKOn~KO TpeKOB Ha!AAeH& B 06naCT~ nyqKOBHX TpeKOB, 
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CnOEHOCTD peweHHH B~SBaHa HanH~eu aeCKOnDKRX, q~e Bcero npo
T»Bope~BHK Tpe60BaHRH 1 KOTOp~U O~HOBpeMSHHO ~On&SH Y~OBJISTBOpHTD 

"xopowRI" orpeK. IIocne Hccne~oBaHHH aa 6oru.woa craTHCTHKe 6!inR oTo-
6paH~ cneAY~~He KpHTepRH, Onpe~enH~~e KaqeCTBO TpSKa: 1) MaKCHMYM 

N -~cna ToqeK TpeKa; 2) MHHHMYM ~ -paCCTOHHRH OT BepWHH~ HJIR 
R 1 -p~Myca nepBOH TO'IKH TpeKai 3) MRHRMYM 6 -cpe~eKB~aTH'IKOrO 

paa6poca oroqeK TpeKa; 4) MHHHMYM D - AYrOBOrO paCCTOHHRH OT TpeKa 
,llO OIIT. 

nna ny'IKOBOrO TpeKa (3~~a B), cpe,llHSS aaaqeaHe KPHBHSH~ oL 
KOTOpOrO RSBeCTHO aapaaee, l~e~araeTCR 6~6 0~ KpHT6pirn: 
5) MHHHMYM 1"'- ;;( 1. Yqer ~HSRKR onpe~eneaaoro aKcnepHueaora ~aeor ~onon
HMTeni>H~e Ba&H~e KpRTSpHH: HanpHMdp, B r:l.. -p 8KCnepHM6HT6 BOSHHKaeT 
orpe60BaHH9 ( 6) K KOJIH~SCTBY B'rOpR'IKHK TpeKOB ITOP: SCJIH ITOP"' 3 , 

TO BCS c(< 0, SCJIH ITOP;;;. 4, TO no KpaiHSH yepe ~JIH O~Horo RS BTOpMq
HHK TpSKOB oi.>O. B a~aqe B 611\9 ~0 npoBepKH KpHTepHeB l-t5 B~6pac~
BaiOT orpeKH,ae Y.llOBneuopH~~Me ycnoBR~ o<LOw<o<.<<>~.HIGH(o<LOw' o< HIGH-

rpaH~ a~aHHoro HHTepBana BOKpyr OL ), qoro ~aeT MHor~a aauerHoe 
COKpa~eHRS TpeKOB KaH~H~aTOB. !IpOBepKa KpHTepHeB l-t3 R 5 ~enaeTCH 
C nOMOII\DIO MHHHMHSa~R Ha MHOXSCTBe TpeKOB-KaH~H~aTOB ~yHK~HOHana 

wL w3 w4 
F=- (w1. N+ 1~\ R1 + (5 + ~-0(-,-0(::-,-\-+-1-0--4 ) 

r,lle Beca wi no~o6pa~ no Q6yqa~lllel B~6opKe BTOPH'IKHK rpeKoB ~-p 
3KCnepHYeHTa npH 8,5 rsB. nna a~a~ A w4=0. 

~ a~aqe b Hccne~OBaHHe noKaaano, qTo qHCno ToqeK TpeKa He 
HBnHeTCH CTOnl> CyllleCTBeHH~Y waKTOpou, KaK 6liR30CTb TpeKa K O!IT (pac
CTOHHHe D ) H TO, KaK ,llaneKO OH 6~n npocne~eH K BepWHHe (Ri) · 
IIoaTouy aaBHCHYOCTI> WYHKI.U10Hana OT R1 6blna yc»neaa 

ws
1 

ws 2 ws 3 ws 4 F =- (- + - + - + - ) 
D l~l () R~ 

Beca wSi B a~aqe B 6~H no~o6paH~ TaKHYH: 

naHH~S OJ.U1~pOBKH, BOWe~WHS B K~,llbl~ H3 TpSKOB, no~neEaT aaTeY 
ycpe~eHHIO ,llnH nonyqeHHfl He donee 16 uacTep-ToqeK, KOTOpble nepeBo
~HTCH SaTeY C nOMOII\DIO KaJIM6pOBO'IK~ npeo6paaoBaHHH B ,lleKapTOBY CHC
TSMy KOOp~HHaT H KOUnOHY~TCH no npoeK~HU C06b1THH B COOTBeTCTBHH 
C BXO,llli~U WOpYaTOY nporpaUU~ GEOKIN ( CU •, HanpHUep ,116/) • 

Ycpe,llBeHHe ,llnH nonyqeHHH uacTep-ToqeK npoHSBO.llHTCfl no ~opuynau 
H3 pa60T~ / 3/ • B nporpaMYe FILTR npS,llYCUOTpeH KOHTpOnD B~O,llHOH HH
~OpYa~H1 Be nponycKaiO~H K ,llani.HSHWS~ c6opKe npoeK~H, ecnH B HHX 
OTCyTCTBY6T ~OB~ TpaK. 

CneAYeT aaweTHTI>, q-ro npH cauoa T~aren~>Hol npoBepKe KaqecTBa 
TpSKOB STa npOBSpKa npOBO~H'rCH B nnOCKOCTH npoeK~H R He MOXST ra
paHTHpOBaTI. OT npMBUHnHaru.HO~ BOSMOKHOCTH fiOHBJISHHH qHCJia BTOpR'IKHK 
TpeKoB, 6on»mero,qeu npe,llYCMOTpeao TononorHel. Bonee Taro, yxecTo
qeHHe Tpe60BaHHI K orpeKaM YOEeT npHBSCTR K OTCeBy RCTHHHHK npOSKUHI 
TpeKOB, HMS~~X, BanpHMep, 60Jll>WHI CpS,llHSKB~aTH'IK~H paa6poc. Kop
peKTH!iA B!i60p npoeK~H !peKOB HS HeCKOnl>KHX KaH~H~aTOB YOXeT 6~Tl> 

c~enaH TOJll>KO c nouo~~ cnei.U1an»aoa npo~eAYp~ rpeK-uarq c BHKO~ou B 

npocrpaHCTBo, aa HanH~e Koropoa B nporpauuax nocne~y~el o6pa6oTKR 
H paCCqHTaH BHKO~ nporpay~ FILTR. 

!IapaMeTp, onpe~enHilii!Hi BOSMOXHOS qHCnO BTOpR'IKWC BepWRH B Ha
CTOH~ey BapRaHTe FILTR'a,paBeH 2. IlpH o6~e~HH6HRH npoe~J.U1H B C06~
TH6 npOB6pH6TCH 1 qoro6~ npH 6paKOBKe npoeK~~ HX He OCTaJIOCI..M6Hl>W6 
,llByx, np»qeu paaaol qerHOCTH, qro6~ Ha6eaaT~> cnyqaeB napannenbHOCTH 
OfiTJr1qecKOH 6aae. Bee c;nyqaH HapymeHRH Tpe60BaHRH KOHTpOnH C60pKH 
conpOBOX,lla~TCH ~HBrHOC!HKOI. 

B nporpawue RM66TCH TaKES 6liOK no~cqera CTaTHCTHqecKOI HH~OpMa
~RR 0 qHCJIS C06~THi 1 npowe~RX R HS npowe~WHX o6pa60TKY 1 06 0611\SM 
qJo!cne OIIT, qHcne rpeKOB, RauepeaaHK Bpyqay~,H 0611leM qHcne oroqeK Ha 

HHX H T.~. 

B nporpauuax, npe~aaHaqeHHHK ~na cnoxHoH o6pa6oTKH 6on~>wHx 
06~9YOB 3KCnepHUeBTanbBOI HH~OpMa~H, BeCI.Ma Ba&H~UR HBnHOTCH BOnpo
Cbl 3KOHOMRH naMHTH SBY lr1 TaKOI pa~OHaJibHOH opraHH3a~H ,llaHHHK, Ko
TOpaH o6ecneqHBana 6~ MRHHMH3aqHIO onepa~l H~ HHMH ~nH nonyqeHHH 
~OCTaTO'IKO B~COKOH CKOpOCTH 06pa60TKH. 

liOUHMO Kanlr16pOBO'IKHX H TRTYHbHWC KOHCTaH~ 06~X ~Hfl rpynn~ C0-
6~TH~, HH~OpMa~H 0 KaE~O~ np06KUHR 1 BBO~RM6fl B FILTR,COCTORT RS 
KOOp~HHaT TOqeK, HaYepeBHWC B X-Y CRCTSMS ,H 1 rnaBH~ 06paSOY, ~aH
HHK CnRpaJil>HOrO CKaHMpOBaHHH, ynaKOBaHHUX B UaCCHBeiDIG no O~HOYY 
cnoBy Ha TOIIKY. Pa6oqaJi nauau nporpawu~ FILTR, aeo6xo~uaa ~nH 

B~nOHHeHHH B'r8fiOB 06HapyaeHHH H npOCliSKHBaHHH TpeKOB 1 COCTOH'r H3 
pH,lla MaCCHBOB, CTeneHb aanOHHSHHH KOTOpWC (TaK Xa,KaK H ~ MaCCKBa 

IDIG ) UOE8T CHJll>HO R3MeHH'rbCH O'r Co6~TRH K C06~TH~. C~,lla BXO~HT 

pa6oqHe uaccHBbl ,llJIH ueTo~a no:aopOT!tiX rHcororpauu, ~nil xpaHeHHH KaH
,llH,llaTOB B TpeK R M6CCHB TM ~Hil HaKOfiJISHHfl peaynbTaTOB ~Hnl>TP8~H. 
Kpoue Taro, aHaqHTeni.Hoe uecTo pa6oqe~ naMHTH aeo6xo~HYO ~nH HaKon-
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neH~H paanH~OrO po~a CTaTHCT~IleCKOi HH~opua~H, B~aqH pHCYHKOB 
Ha WHpOKYID nella!» H T.~. 

MOEHO B~enHU ~Ba COBepmeHHO pasHH11HHX nO.ztl(O~a K pemeHHID aa
~a~ o6 opraa»aa~H ~aHHHX. llepB~i - HaH6anee npocToi c nporpauuHcT
cKol TO~H apeHHH (cu., aanpHuep,/!2/),- aapaaee HsBne~ Ha rnrG 
H paaueCTHT» B OT~en»HOM UaCCHBe nap~ KOOp~HHaT (R,e) BCeX TOileK 
~aHHOi npoeK~HH, sanOHHHH STHUH napaUH H OCTaH»H~e pa6o~e MaCC~B~ 
no uepe npo~BHEeHHH npo~e~p ~Hn»Tpa~H. C yqeTou yxe ynouHHYTHX 
HeonpaB~aHHO 60nDWHX saTpaT Ha rHCTOrpaUMHpOBaHHe (~0 8 T~C. fflleeK) 
STO pemeHHe OKaS.aHOC» Hey~a'lHHM, TaK KSK C pOCTOY UHOllteCTBeHHOCT~ 
co6HTHK H ycnomaeaHeu nporpauuN 6HCTpo np~Beno K nepenonaea~w naua
TH SBM. CerueHTa~a nporpauuu aa oBepneH Tpex ypoBHeK /I?/ OKasanac» 
aeswwexTHBHOK np~ ~an»HeKmeu paaB~T~H nporpauu~. 

BTopoK no.ztXo~, npe~noEeHHHI aBTopauH CERN-POOH 121, - ynaKOBKa 
~aHHHX. Bca Hawopua~HH cnHpan»aoro cKaaHpoBaH~ff B aanaKOBaHHOM BH~e 
XpaHHTCff B YaCCHBe IDIG H ~3BH8KS8TCH no Uepe H806XO~~~~OCT~ C llO
YO~ID Ha6opa llanJ:a aBTOKO~HX no~nporpaY~HK~K. STO ~ano B03MOE
HOCT» npOBO~~T» W~H»Tpa~w, ~cnon»aya TOnDKO ~peca TOileK B YaCC~Be 
IDIG, ynaKOBaHHiie no HeCKon»KO WTYK B CHOBe, 6e3 cy~eCTBeHBHX nOTep» 
cqeTaoro BpeueHH, T.K. WYHK~HH pacnaKOBKH - ynaKOBKH noHHOCT»ID paa
ue~anHc» B CBepx6HCTPOK CTeKOBOi nauffT~ CDC-6500. 

llpoueEyTO'lHHY pemeaHeY npoCSneuu SKOHOMHH nauaT~ CSuno ~cnon»ao
BaHHe B anporpauue PooH - W~BS / 4/ c~cTeMH ~HHau~qecxoro pacnpe~e-
nAHTI"R nAUR'PtA' nnnn/'(unli nurunQuo TTH.............. /!8/ -----· ... - --------... .... ........ 

' -------- ~......................... 1 .......,. ••. ~.uo~on.t·""~Q.1U1U1'l A•lln iJ.D!I. 

ICL-1906A. 
MH ae uorn~ Bocnon»aoBaT»CH npeHuy~ecrBauH CSon»m~ SBM, no~o6-

HHX ICL-1906A ~n~ CDC-6600. Bun npoBe~eH T~aTen»HHi aaan~s nOTO
KOB ~aHHHX H llaCTOTH ~CnOnD30BaEHff K~Oi HS KOOp~HHaT B npo~ecce 
WHH»Tpa~H, noxaaaBmHi, liTO npoBepKa cBaaaocTH TOileK Be~eTcH no yr
noBHY aHalleHHHY e • 0HH rnaBHHY 06paaOY HCUOnD3YIDTCH B BH~cneHHHX, 
npoBo~HMHX B npo~ecce w~nDTpa~~. B OTn~qwe OT aaaqea~a p~ayca, ~c
non»ayeuHX YHOrO peae, B OCHOBHOY np~ ~~HanDBOI nO~OHKe, ~HH KOTO
pol p~HYCH HSBHeKaiDTCH HS YaCCHBa IDIG B COOTBeTCTBHH C HH~eKCOU e. 

Bnaro~apa BOSYOEHOCTH npe~BapHTenDHO paa6HTD BCe ~aHHN6 B YaC
CHBe IDIG Ha rpynnH no BHTKaY CnHpaHH C yKa3aHH6Y npHpOCTa p~Hyca 
Ha Ka~OY BHTKe,YOEHO orpaHHqHT» nOHCK npH npocneEHBaHH~ O~HHU BHT
KOY, YCTaHaBHHBaH npH He06XO~HYOCTH COOTBeTCTBHe Melli:~ HOUepoy BHT
Ka H p~HYCOY C UOMO~ID 6HCTporo ~BOH'lHOrO UOHCKa. 

rro~cqeT Bpeueaaux aaTpaT noKaaan, qro xpaaHT» e (!6 paapa~oB) 
B ynaKOBaHHOY BH~e ~na SBM THna BSCY-6 HHH cDc-65oo - ae~enecoo6-
paaao. TaKHY o6paaou, B nporpauue FILTR B pacnaKoBaaaou BH~e xpa-
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HaTCH TOHDKO KOOp~HHaTH Q BCeX TOileK npoeK~H, a o6e KOOp~HHaTH 
acnon»BYIDTCH n~m» ~na xpaHeHHff Tpex-aneueHTOB B pa6oqey uaccHBe 
RTH aa 1 oo TOileK, pacnonozeHHHX B nopa~e poeT a R , qToCSH HaCSe

xaT» npo~e~pu nepepacnpe~eneHHH TolleR npH cueae aanpaBneHHH npocne-
E~BaHHH. 

B uaccHB OTWHnnpoBaHHHX TpeKoB TM B xo~e wan»Tpa~~ ~o6aB
naeTca aawopua~a o aa~eHHHX HnH BHilepKHBaiDTCff cBe~eHHff o aeKaqecT
BeHHHX Tpexax, TaK liTO ~HHHa STOrO YaCCHBa UeHHeTCH OT cnyllaH K cny
qa~. WaBeCTHa H ~HHHa TOK IISCTH naUHT~, B KOTOpO~ HaKaUHHBaDTCH rHC-
TOrpauYH, HO B 3aBHCHYOCTH OT Tpe60BaHHI nOHbSOBSTeHff STa llaCT» 
naMHT~ HHOr~a llaCTHIIHO, a HHOr~a UOHHOCT»~ He HCfiOnDSyeTCH B TeqeaHe 
~aHaoro ceaaca o6pa6oTKH. TaKaa Haueaaw~aaca cTeneH» aanonHeHHH uac
CHBOB, xapaKTepHaH ~HH nporpayy~ ~HH»Tpa~H, npHBO~HT K H~ee 06 06~

e~HHeHHH pesepBHHX llaCTel STHX USCCHBOB ~HH 6onee pa~OHSHDHOrO ~ 
HCUOH»30BaHHH, T.e. ~SKTHileCKH K HsBeCTHOK H~ee ~HHSYHileCKOrO pac
npe~eneHHH nauaTH. O~axo ~cnon»aOBaHHe roToBol c~cTeu~ ~HaauHqecKo
ro pacnpe~eneHHH nauHTH HYDRA ~na cpaBH~Ten»HO HeCSonDworo ~cna pa
CSo~~Hx MSCCHBOB nporpaUYH FILTR OKaaanOC» Hepa~OHSH»HHU. oTO 6HHO 

ocy~ecTBneao c nouo~DD aHa~~HTen»HO 6onee npocToro nporpauuaoro anna
paTa Ha 6-8 no~nporpauu, ~HaauHqecKH pacnpe~enaw~Hx paCSo~e uaccHBH 
6ea npoueayTKOB B O~HOYepHOY UaCCHBe Q t 3~8HHOM B KSileCTB6 Heno
YelleHHOrO 6JIOKa COMMON. Bo BCeX no~nporpaYYax, KOTOpse HCnOHb3YID! 
pa60~~He YSCCHB~, oCSpa~eHHe K HX aneueHTaU npOHCXO~HT UO HMeHH UaC
CHBa, T.K. C UOUO~ID ~eKnapa~H~ EQUIVALENCE ~Hff HHX BH~eneHa 06~aH 
naYffU, Ha~HaH CO BTOpOlt HlleltKH Q t B TO BpeYH KSK B nepBOlt HlleiKe 
xpaHHTCH sHalleH~e UaKCHYaH»HOlt ~Hit!H~ Q. 

Bee ~eKnapa~H COMMON,DIMENSION,EQUIVALENCE, onpe~eHHD~He pa-
60IIYID naMHT» nporpaYUii FILTR, aanHCaHH B BH~e UaKpoonpe~eneHHI 
aaHKa ~HpeKTHB uPDATE 1201, BHnonaaw~ero WYHK~H xopowo HsBeCTHolt 
CHCTeYH nporpaYM PATCHY /!9{ H C nOMO~ID UaKpOBH30Ba· UPDATE STS 
~eKnapHpOBaHHaH llaCT» BCTaBHHeTCH B COOTBeTCTBYD~e no~nporpaYY~. 

nna ~OCTH~eHHff HaHHyllWe~ Y06Hn»HOCTH nporpauu~ BHyTpeHHHlt ~op
YaT uaccHBa rDrG BH6paH TaKHu ~e, KaK ~na SBM BSCU-6 (48 paapa~oB). 

4. ApXHTeKTypa H OCHOBHHe xapaKT6pHCTHKH nporpaUYH FILTR 

0CHOBHHe 6nOKH nporpaYYH FILTR nOHHOCT»ID COOTBeTCTBYIDT STanau 
qJHHbTpa~H H pean~ay~T nocne~OBaTen»HOCTb anropHTYOB, HanOEeHHY~ B 
n. 2. YnpaBneaHe ~HnDTpa~ea BunonaaeT CSnoK ynpaBneHHH, peanHaoBaa
HH~ B BH~e no~nporpauuu LEADER (cu. 6noK-cxeuy aa pHc. 4), KOTopaa 
~rpyeT pa6oTy OT~anbHiiX 6nOKOB B 38BHCHYOCTH OT KOHKpeTHOlt 
cHTya~H, cnoZHBmelca B peayn»TaTe pa6oTs npe~mecTBY~~ero CSnoxa. 
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B apxHTeKrypy nporpawwu FILTR aanoxea cHcTewa~ no~o~, ocao
»aHHHM Ha npHHUHDax MO~YHbHOCTH, HepapxHqsOCTH H MaKCHMaHDHO~ »OC
XO~ff~6~ yrHnHaaUHH MOAYne~ (nocne~aee oaaaqaer crpewneaHe K TaKO~ 
opraHH36UHH »HBO»a MOAYH6~, T.e. Ha6opa »XO~HHX H »HXO~HHX napauer
po», KOTOpaff ~a»ana 6H »OBMOEHOCTb MaKCHManDHO qacroro HX HCDOHb
BO»aHHff, H HB TOHbKO Ha O~OM, HO H Ha donee »HCOKHX ypO»HffX zepap
XHH) • 

!HanHaHpya npo~ecc o6pa6oTKH ~aHHHX npH WHHDTpa~HH, woxao »H
~enHTb CXeAY~~He TpH ypO»Hff 06pa60TKH: 
HHBBH~ YpO»eHb, r~e OCy~eCT»Hff~TCff YaHHnyHff~HH C THUaYH ~aHHHX 1 
cnoxaocTb Koropux aapacTaer B xo~e WHHDTpa~zz: ynaKo»aHHue Aaaaue 
OUHWPOBKH, KOOPAHHaTu, rpeK-aneweHTH, uacTep-TOqKH 1 aaronoBKH Tpe
Ko», TpeKH 1 CTpOKH pHCYHKO», CHMBOHH npOTOKOnOB H AHBrHOCTHqeCKHX 
coo6~eHH~, aneweHTH wacczBa Q H T.A. 
CpeAHH~ ypo»eab »HnoHHeaza KOHKPBTHHX onepa~~ WHnbTpaUHz: rzcro
rpawwzpoBaHze, npocne&HBaHMe, KOHTpOHD, WOPMHpO»aHHe »HXOAHHX wac
CHBO», npeACTaBneHHe AaHHHX AHff »~aqM pHCYHKO» M ToA• 
TpeTK~, »HCmKR YpO»eHb ynpaBneHHff K opraHH36UHH pa60TH OCHO»HHX 
6noKo» z o6~ee ynpa»neaze nporpawwo~. 

B COOTBeTCTBHH C STHY CTpoznaCb HepapXHff MOAYXBM nporpaMMH 
FILTR, KOTOpaa 6yAeT nepeqHCnBHa HHEe. 0TMBTHM, qTO K MOAYHHM HHE
Hero ypo»Hff OTHeCBHH YHOrHe AOCT8T0qft0 CnOEHHe DOADporpaYMH, KOTOpue 
UO'PV'I' lUJ~JJ'RA'I'~ HP.ltn'l'nnt.JI=' t'\nnAA nnnt"tl'lu~ nnwnnnT"nouun uwu u,....,..,,._u '""'TO .... 

- • --.a.------- ---,..,-c --r---- --·--- --""""'··-· ......... '"" 

ae ypoBaa, ao oaz »KnDqeau » STOT ypoBeHb no c»oewy nonoaeHK~ » 
zepapxHH. llpz»eAeHHHe azae B CK06Kax aaaBasza noAnporpauw ~amrca 
KaK npHwepu, Koropue ae HcqepnuBaDT, Koaeqso, »cex no~nporpauw npo
rpawwu FILTR. 

(I) YOAYHH HMEHero ypo»Hff 

YaHHDYHffUHH C naYHTbm: qreHHe (RUPEOF,SKIP) , qHCTKa H nepe
CHHKa Y6CCHBOB (UZERO,UCOPY), pacnaKOBKa (UNPACK); 

WOPYHpO»aBHB aAPBCOB H aaCHXKa M6CCHBO» B Q; 

BHQMCH6HH8 paCCTOfiBH~ OT TOqKM AO TpBKa (DEVIAT); 

YaHHUYXHUHH C ~peKaYH: OTKPHTHe H aaKpHTHB TpeK-6aHKa (OPENTR, 

CLOSET), »HqepKH»aHHB TpBKOB (TRRJCT, KILL), nepeCHnKa TpBKOB » 
YaCCHBB TM UpH BHqepqH»aHHH TpBKa (MOVETR); rHCTOrpaMYHpOB6HH8 
(IHIST); UOHCK roqeK » KOp~ope BOKpyr npe~CK63aHHOrO nonO&BHMfi 
(SEARCH); noArOHKa w.a.K. tLSFITl; neqarb AaHHHX o pa6oqe~ nawa

TH, nporoKonoB WMHDrpaUHH, pMcyaKo» H r.A. 

(2) tyHKUHOH6HDHHe MOAYHM »Toporo ypOBHff 
rzcrorpaMMHpOBaHHe OT »epmHHH (HISTUP) H K BepmHHB (HSTDWN); 

DpOCHB&H»aHHB OT- H K »epmHHB (FROMVR,UPTOVR), »HaH»aeuue MB 
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06~e~ DOADporpaMMH npocne&H»aHHff (TRACK) » B6BHCHMOCTH OT aaaqeHHff 
BXOAHOrO napauerpa; COCTaBHBHHB CTaTHCTHqBCKHX rHCTOrpaMY (HISTOG) • 

UOArOTO»Ka H neqaTb pHCyHKOB (PLHIST,PLRTH). 

(3) ilOADpOrpaMMH, opraHH3y~e pa60TY OCHOBHHX 6XOKOB (pHC. 4): 

J.UiHUHaHI436UHH (READC' INITEV' INITW) ' WI4HDTP6UHH (RECOGN 'HUNT' 

BEAM) , OTCBBa XO&HHX Tp6KOB (SWOOP' TMSELN) C60pKH COdHTH~ 

(OUTFIL). 
KaK yse orueqanocb, o6~ee ynpaBneaHe ocy~ecT»naeT noAnporpauua 

LEADER. 
ilp14M6pauz BHCOKOi yTHnM36UHH WOAYX6R HHEHBrO ypOBHff MOryT cny

SHTb T6KH6 UOADporpaMMH, KaK UCOPY(15) ,LSFIT(11) ,RJPNT(9) ,RDIGF(9), 

TMPRNT(S), DEVIAT(S) (B CK06Kax yKaaaHO, B CKOXbKHX 
~pyrHX no~nporpauuax BH3HB66TCff ~aHHHR YOAYHb). 

Bcero B naWHTb aBY CDC-6500 aarpysaeTCff 179 DOADPOrpawM (HS 
HHX 61 CHCT6MHaH), BaHHMa~~X »M6CT6 C DOTpe6HO~ pa6oqe~ naYHTb~ 

OKOJIO 30 K CJIOB • 
B XOAe aBTOHOMHOR OTXaAKH OCHOBHHX 6nOKOB 6HJia DOK83aH8 cpe~Hffff 

cKopocrb WHJibTpa~HH nopHAKa 8-10 c.aa co6HTHe. 0AHaKo STOT noKaaa
Tenb CHJibHO 38BHCHT OT UHOSBCT»eHHOCTM H aawyYJieHHOCTH Co6HTMR, OT 
qzcna OITT z T.~. H ~onaeH 6HTb yToqaea npz aKcnnyaTaWlM nporpauuH. 
nna era ynyqmeaza noneaao BHHBHTb aaz6onee qacTo BHa~aeuHe noAnpo
rpauu~ ~nff MX nepe»OA8 B a»TOKOAo B H8CTOH~ee BpeMH ~lCJIO HeCHCTeY
HHX aBTOKO~HHX nporpaYM COCTaBJiffeT OKOJIO lOp, ~ MH C03H8TeJibHO He 
no»Hmaeu STOT noKaaaTen.&, q·ruubl vUAlH:utn:~:.b ilblvUMln J!JUilcnD .. ..,.:;.,,.Dn.:. .... -

TM nporpawwH FILTR (9o%; c ~eJibD donee npocroro ee nepeBo.na Ha aBM 

ESCM-6. 
nJIH n 0 » H m e H 14 fi HaAe~OCTM pa60TH nporpauYH HCnOJib-

30B8JIHCb nepeqzcneHHHe BHme cpeACTB8 KOHTpOJiff BXO~HHX .ztaHHHX, noa
BOJIHD~e HCKJIDqaTb Ae~eKTHble npoeKUHH, MOry~e npz»eCTH K Bb16pocy 
38Aaqz M3 cqeTa, a TaKll6 aKTHBHO npHUeHHJIHCb CHCT6MHH8 cpeACT»a, 
o6ecneqzBaD~ze coxpaHHOCTb peaynDraTOB WHJibTpa~zH npH »H6poce aa
~aqz onepaTopow aBY HJIH npH HcqepnaHHH pecypcoB 9B!.I, aaKaaaHHHX 
~JIH o6pa60TK~ 38AaHHO~ napTHH COdHTH~. 

EHCTpOYY o6aapyaeaHm npHqMH QmH60K MJIM OT6paKOBKH Ca6b1THR 
nporpawwoa wznbTpaUHH nouoraer cHcreua .ztHaraocTHqecKzx coo6~eHH~, 
a TaK&e CB6~8HH~ 0 pa6oqe~ naYffTH, npoTOKOJIOB K8EAOrO mara npo~ec
ca WMnbrpaUHH H npeACTaBneHHe B BRAe pHcyHKOB HCXO~HHX AaHHHX H 
paanzqaoro poAa rHcrorpaww, COAepa~x craTHCTKqecKy~ Hawopua~zm 
o6 orpa6aruBaeuow warepMane. 

BuBOA arHx AaHHHX woaer 6b1Tb npoHa»eAeH no aenaHzm nonbao»aTe-
na no cneUHBJibHHY Knmqaw neqarH. 
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HepryH 6., OcoCKOB r.A. Pl0-83-612 
OcHOBH~e anrop~TM~ ~ CTPYKTypa nporpaMM~ FILTR 

~3nara~TCR MaTeMaTH~eCKHe MeTOAW ~HnbTpa~HH H npHH~HnW opraHH3a4HH 
nporpaMM~ FILTR, npeAHa3Ha4eHHOH AnR Ha4anbHOH o6pa6oTK~ AaHH~x. nony4eH
HbiX C nOMOIJ.l,biO CnHpallbHOrO H3MepHTei1R npH CKaHHPOBaHHH CTepeOCHHMKOB a - p 

B3aHMOAeHcTBHH, 3KCnOHHPOBaHHWX Ha 1-MeTpOBOH BOAOPQAHOH KaMepe. npeAilO*eHa 
CTPYKTypa AaHH~X, OnT~M~3Hpy~aR pa60TY nporpaMM~ no CKOPOCTH H Tpe6yeMOH 
naMRTH 3BM. MoAynbHaR apx~TeKTypa nporpaMM~ nos~waeT ee HaAe~HOCTb, Mo6~n•
HOCTb, ynp~aeT npo~eCCbl HaCTpoHKH napaMeTpOB ¢HilbTPa4HH H MOAePHH3a4HH 
nporpaMMbl. npHBeAeHbl OCHOBHble xapaKTepHCTHKH nporpaMMbl. 

Pa6oTa BblnOilHeHa B na6opaTOPHH Bbi4HCI1HTellbHOH TeXHHKH H aBTOMaTHaa
~~H OHIH1. 

Nergui B., Ososkov G.A. PI0-83-612 
The Main Algorithms and Structure of the FILTR Program 

Mathematical methods of data filtering and principles of the FILTR 
program organization are considered. FILTR is intended for handling the 
data taken by JINR sp iral reader from stereofilms of a- p interactions 
exposed on 1m hydrogen bubble chamber. The suggested data structure opti
mizes the program speed and needed computer memory . The modular architec
ture of the program increases its reliability and mobility. It simplilies 
processes of a filtering parameter adjustment and the program modernization. 
The main characterisitics of the program are presented. 

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