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BBE.Il.EHHE 

Co3~aHHe cenapHpOBaHHoro ny•m:a aHTH~e:iiTpOHOB Ha KaHa.Jie NQ 9 ycKo

pHTeJJR: J1<I>B3 (CepnyxoB) no3BOJJHJJO npOBeCTH pR:~ HCCJJe~)BaHHH B3aHMO

~e:iiCTBHH JJer'laHWHX llHTHR:~ep C pa3JJH'lHbiMH R:~paMH Ha :KH~KOBO~OpO~

HOH ny3bipbKOBOH KaMepe "Jlro~MHJJa", B pa60'lHH 06'beM KCTOpOH 6hiJJa no

Mei.IleHa BHyTpeHHR:R: TpeKO'lYBCTBHTeJJbHaR: MHWeHb /! ' 2 
I. 0< :o6eHHO HaC HH

TepeCOBa.JIH 3cpcpeKTbi, CBR3aHHhie C o6pa30BaHHeM HeifTpa.JI >HbiX CTpaHHb!X 

qacTHQ H raMMa-KBaHTOB B aHT~ef!TpoH- R~epHhiX B3aHMo.lleiicTBHR:X. Oco-

6eHHOCTH 3KCnepHMeHTa.JibHOH ycTaHOBKH H npoQe~yphi H3MepeHHR: C06bi

THH onHCaHbi B pa6oTe13 1• B npoQecce o6pa6oTKH 3KcnepHMeHTa.JibHoro Ma

TepHa.Jia HaM npHXO~HTCR: C03,ll;aBaTb MHOrO'lHCJJeH.Hbie Ha60]>hi .~llHHbiX, cy

I.IlecTBeHHO pa3JJH'lalOI.IlHecR: no CBOHM crpyKType H CO~ep~ HHlO. HaH6onee 

sa)IQ{hie H3 HHX cne~yromHe: 

- HHcpOpMaQHR: 0 npOCMOTpeHHblX C06biTHR:X, 'laCTb H3 :<:OTOpbiX 6y~eT 

H3MepR:TbCR: (JJeHTa CyMMapHbiX pe3yJJbTaTOB (J1CP) npOCM01pa); 

- cpaHJJbl C ~llHHbiMH H3MepeHHH OT06paHHbiX co6hiTHH Ha nOJJYaBTOMa

Tax.; 

- cpa:iiJJhi c pe3yJJhTaTaMH C'lera no nporpaMMaM reoMeTpHqecKoro H KH

HeMaTH'leCKoro aHaJJH3a co6hiTHif; 

- pe3yJJbTaThi H~eHTHcpHKaQHH TpeKOB C06biTHR:; 

- sceao3MO)I(Hbie "npoMe~TO'lHhre" cpa:iiJJhi, co~ep)l(ai.Il1e, KaK npaBH-

JJo, H36biTO~yro HHcpOpMaQHlO 0 C06biTHH, H B rpOM03~1:0M cpopMaTe; 

- OKOH'laTeJibHbie J1CP B MHHH-cpOpMaTe, npHrO~Hbie M.I cpH3H'leCKoro 

aHa.JIH3a • 

.lJ.JJR C03~llHHR: 3THX Ha6opoB ~aHHbiX H pa60Tbi C HHMH Mbi HCnOJJb3yeM 

pa3JJH'lHbie CJJy)l(e6Hbie nporpaMMbi, n03BOJJR:lOIUHe ~OBecTH ~0 KOHQa BClO 

·QenO'lKy o6pa60TKH C06biTHH H nOJJY'lHTb pe3yJJbTaTbi B B~E, y~o6HOM MR: 

noCJJe~yromero aHa.JIH3a. B ~aHHo:ii pa6oTe onHCaH pR:~ nporpal..YM, HcnOJJb3ye

MbiX Ha pa3HbiX 3Tanax o6pa60TKH ~aHHbiX npoCMOTpa H 113 11:epeHHR: cpHJJb

MOBOH HHcpopMaQHH. 3TH nporpaMMhi cny)l(aT MR:: 

- KOHTpOJJR: 3a npoCMOTpOBOH HHcpOpMaQHe:ii H C03~aHI:R JJeHTbi cyM

MapHbiX pe3yJJbTaTOB npOCMOTpa; 

- no~rOTOBKH ~llHHbiX H3MepeHHH ~JJR nporpaMMhi rE'OMeTpH'leCKOH 

peKOHCTpyKQHH C06hiTH:ii; 

- npOBepKH "Ka'leCTBa" noJJy'laeMbiX ~llHHbiX Ha pa3HhiX CTa,llHR:X o6pa-

6oTKH; Cii.::'7- .... - 0 • 
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- 3a.HeceHWJ: H:l flCP HH!i>opMaQHH 0 IIJIOTHOCTH HOHH3aQHH TpeKOB C0-
6biTWJ:j 

- $OpMHpOBa.HH.fl OKOHIJB.TeJihHOH JieHThi CYMMapHbiX pe3y1IhT8TOB 
H noncKa co6h1THH-o;y6nei1. 
3ToT naKeT nporpaMM nocTasneH Ha 3BM EC-1055. B IlpHJio)f(emm naeTcH 
Ta:K)f(e KpaTKoe cnncaane nporpaMMhi "PenaKTOP PRGEOM-MaccHsos", 
003801IR:I<lJ.Qei1 npE,r(CT8B1IHTh B yno6HOM BH,r(e H penaKTHpOBaTh ,r(aHHbie, 
nony'leHHhre nocne H3MepeHwr co6hiTHH. 

Ha pHc.1 H3o6pli)KeHa nocnenosaTeJihHOCTh o6pa6oTI<H 3KcnepHMeHTaJih
Horo MaTepHana. HH)f(e nonpo6Ho o6cy)K,r(aKlTCH oco6eHHOCTH Ka)f(,r(oro 3Ta
na H npH'IHHbi noTe;>b C06biTHH Ha pa31IH'IHbiX CTa,IJ.WIX o6pa60TKH. 

FOX SUM 
iO 

PHc.l 

C03.IlAHHE nli:HTbl CYMMAPHbiX PE3YflbTATOB 
IIPOCMOTPA 

Ilony'leHHbiH ~>H1IbMOBbiH MaTepHan COCTaBHJI 01<0110 140 ThiC. CTepeo
Ka.Il.POB. Bee 'leTbi;>e npoei<UHH paBHOQeHHbi no I<a'leCTBy, no3ToMy nepsbiH 
H BTopoii npocMo·:pbr npoBO.IJ.HTCH no pa31IH'IHbiM CTepeonapaM. Kai< o6bi'I
HO, nocne nsyKpaTHoro npocMoTpa nneHKH nenaeTcH csepi<a pe3ynhTaToB 
npOCMOTpa; fleHTa CyMMapHbiX pe3y1IhT8TOB npOCMOTpa C03,r(8eTCH npH no

MOUUf nporpaMMbl SCAN. 
IIporpaMMa SCAN cocToHT H3 HecKo1IbKHX nocnenosaTeJihHO Bhi3biBae

MbiX nonnporpaMIIr: 
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- llO)lnporpaMMa )lJUI C'lliThiBaHIUI )laHHhiX npOCMOTpa B CTaH)lapTHOM 

<:l>opMaTe 13 I H <:l>opMRJihHOl1: npoaep:KH npaBHJlhHOCTH 3aHeCeHHR )laHHbiX. 
Bhr.naeTcR cnHcox HenpasHJihHO 3aHeceHHhiX .naHHhiX; 

- no.nnporpaMMa )lJIR copTHpOBKH )laHHhiX xa)K)loro npocMoTpa H cpas
HeHHR me Me)K)ly co6oH:. B cnyqae KPHTH'Iec:KHx pa3Hornaci1H CnHCOK TaKHX 

co6hiTHH Bhi)laeTCR )lJIR .llOllOJIHHTeJihHOH npoaepxH; 

- no.nnporpaMMa )lJ1R <:l>opMHpOBaHHR O:KOH'!aTeJibHOH JICP npoCMOTpa, 
Bhi'II1CJleHHR 3<:1><:1>e:KTHBHOCTH HRXO:lK)leHHR: C06hiTHH pa3HbiX 1 HllOB. 

TaxiKe Bhi)lalOTCR cnHCK11 co6hiTHH, HanpasnaeMhiX Ha 13MepeHHR 11 3a

pHcoaxy. 
HH<:!>opMRQHR o HaH.neHHhiX np11 npocMoTpe co6biTI1RX 3aHoCI1TCR Ta:K:>Ke 

B cne~l1aJibHbie :KapTO'IKI1, B :KOTOpbiX yKa3hiBa10TCR He TOJ b:KO XapaKTep11-
CT11:KH B3ai1MO)leHCTBHR, HO Ta:KiKe OTMe'laeTCR :KOJ111'!eC"BO llOBTOpHbiX 

113MepeHI1H )laHHoro co6hiTHR, a TaKiKe He:KoTophre ero oco6 ~HHOCTI1, ycno:>K

HR:l{)l.l.U1e o6pa6oTKy (HeB03MO:>KHOCTb 113MepeH11R HY'IKOBOro Tpe:Ka, Hey)lOB

JieTBOpliTeJibHOe :KR'!eCTBO penepHbiX MeTO:K 11 )lp.). 
Ha JICP npOCMOTpa 3ani1Ch!Ba10TCR HaH.lleHHhie C06hl1 11R acex Tl1llOB 

11 MHOiKeCTBeHHOCTeii13 1• B nepayro O'!epe)lh, O)lHa.KO, Mhi 113 vtepHJII1 B3ai1MO

)leHCTBI1R C o6pa30BaHI1eM HeHTpaJibHbiX CTpaHHblX 'laCTI1~ 11 raMMa-:KBaHTOB, 

npe.ncTaBJIR!{)l.l.U1e .una Hac Hai160Jibilli1H HHTepec. HH<:!>opMa~I1R o6 o.nHoM 
C06biTHI1 3aHHMaeT Ha JICP npOCMOTpa 40 CJIOB. 

HH<:!>opMa~HR, co.nepiKamaaca Ha JICP npocMoTpa 11 a xapTO'IKax, 11C
noJih3yeMbiX na6opaHTaMI1-113MepHTeJIRMH, nOJIHOCTbl{) )ly6JII1pyeTCR 

Ha IT3BM. 0Ha 3anl1caHa B BH.lle <t>aH:noa npaMoro .nocTyna 11 np11 noMOIU11 
He6oJihlllHX nporpaMM )lJIR IT3BM MoiKeT 6biTb nerxo o·~pe.naKT11poaaHa 
11 o6HoaneHa. 3To no3BOJIReT nocToRHHO cne.ni1Th 3a npoxo)K)leHI1eM co6hr
TI1RMI1 BCeH ~enO'I:KI1 o6pa60TKI1 11 COCTaBJIRTb ace Heo6xo;~11Mble Ta6JII1~bi 
11 Cll11C:K11. 

BXO.[(HbiE .UAHHblE .UJIH ITPOrP AMMbl 

rEOMETP:HqECKO~ PEKOHCTPYKU:H:H 

0To6paHHbie C06biTHR B )laJibHeHUleM 113MepRJII1Ch Ha nonyaBTOMaTax 
ITYOC JIBTA O:HH:H, pa6oTaJOIU11X B peiKHMe on.]ine c 3BM ~C-1033. ITocne 

113MepeHHR onpe.neneHHoro :KOJII1'!ecTaa co6hiTHH ( o6hi'!Ho 5C 0-600) .naHHhre 
a BH)le <t>aH:na Ha MarHHTHOH neHTe ( 48-pa3pR.llHhre cnosa) noczynaroT 
Ha npe.naapHTeJibHyl{) o6pa60T:Ky. TaKHM11 )laHHbiMH RBJIR:l{)TCR KOOp)lHHaTbi 

penepHbiX xpeCTOB, BepWHH, KOOp)lHHaThi TO'!e:K Ha Tpe:KaX H HH<:I>OpMa~HR 

o6 "oco6hrx TO'I:Kax" 13 1• 

Pe3yJihTaThi o6Mepa crepeoCHI1MKOB .llOJiiKHhi 6biTb ripeo6pa3oaaHhr 
a Ta:K Ha3hraaeMhie PRGEOM-MaCCI1Bhi, npH'IeM o.nHoMy co(ihiTHJO cooTaeT-
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CTByer o,n;HH Macci:a. HMeHHO a PRGEOM-MaCCHBax .n;aHHbie H3MepeHm1: Ha

XO,li;RTCR B BH.ne, np Hro,n;HoM .nns 'ITeHHR CTaH.n;apTHbiM HYDRA -npoueccopoM 

THIN 14 1 nporpaMMbi reoMerpHlleCKOH peKoHCTPYKUHH co6biTHR. 

,l.VJs cpopMHpOEaHHR PRGEOM-MaccHBOB HaMH 6biJia HcnoJib30BaHa ynpo

IUetmas aepCHR nporpaMMbi TINPUT 15 1• 3Toii nporpaMMOH BbinOJIHRIOTCR 

CJI~ytOIUHe OCHOBHbie .n;eHCTBHR: 

- 'ITeHHe cpaiim . .n;aHHbiX c noMOI.UbiO naKera IOPROG 16 1 H npeo6pa3oaa

HHe HX B 32-x pa3ps[,li;Hoe cnoao EC 3BM; 

- Bbi,ll;eJieHHe ,t,aHHbiX, OTHOCRIUHXCR K Ka:lK,Il;OH npoeKUHH, aeplllHHe, 

l'peKy, TO'IKe TpeKS H OC060H TO'IKe; 

- npoaepKa npaBHJibHOCTH BCeX MeTOK BeplllHH H TpeKOB, npHCBaHBa

HHe TpeKaM ,li;OnOJII. HTeJibHbiX MeTOK COOTBeTCTBYIOIUHX HM BeplllHH; 

- nepecqer ycnoBHhiX KOop.n;HHaT H3MepHTeJibHoro ycrpoiicTaa a peanh

HI>Ie KOOp,li;HHaTbi l!a nJieHKe MR BCex aeplllHH H TpeKOB, o6pa6oTKa "OCO· 

6hiX" TO'IeK TpeKa (TO'IeK BXO,ll;a TpeKa B CTeHKe MHllleHH 17 1); 

- npoaepKa Ka'leCTBa H3MepeHHoro co6hiTHR no HeKoTopbiM cpopManb

HLIM npH3HaKaM (CM. ,n;anee); 

- BhiiiHCJieHHe fia'lanbHbiX a.npecoa. acex 6aHKOB a PRG EO M -MaccHae; 

- cpopMHpOBaH ie OKOH'IaTeJibHOrO MaCCHBa B CTaH.n;apTHOM BH.n;e B CJiy-

qae y,n;oBJieTBOpHT4!JibHOrO Ka'leCTBa C06biTHR H 3anHCb ero B BhiXO,li;HOH 

cpaAJI. 

TaKHM o6pa3oM, B nporpaMMe TINPUT Mhi cpopMHpyeM: 

- BaHK co6biTHR /16 enos/. 

- BaHK penepoa· • /6 enos Ha penep/. 

- BaHKH TO'IeK (BEplllHH) /6 CJIOB Ha TO'IKY/. 

- BaHKH TpeKOB /10 enos Ha TpeK/. 

- BaHKH Koop,n;HHaT 

(H3MepeHHbiX TC•'IeK TpeKOB) /2 CJIOBa Ha KOOp,li;HHaTHyiO napy/. 

Pa3Mep ccpopMI:poaaHHoro MaccHaa Mo)f(eT .nocTHraTb 3500 enos. 

B nporpaMMe upoH3BO,li;HTCR HecKOJlbKO npoaepoK cooTaeTCTBHR H3Me

peHHoii HHcpOpMauliH yCTaHOBJieHHbiM npaBHJiaM H3MepeHHR 13 I, H B pe3yJib· 

TaTe qaCTb C06biTI1H OT6paCbiBaeTCR no cpopMaJibHblM npH3HaKaM. 0CHOB· 

HI>Ie npH'IHHbi noTepH C06biTHH CJI~YIOIUHe: 

- HecOana,n;eHH<! 'IHCJia TpeKOB Ha pa3HbiX npoeKUHRX; 

- MeTKH Bepllll' H He H3 ,n;onyCTHMOrO Ha6opa 13 I; 

- H3MepeHHbie apoeKUHH He COCTaBJIRIOT npHrO,li;HYIO ,li;JIR npOCTpaHCTBeH· 

HOrO BOCCTaHOBJieHHR C06biTHR CTepeonapy; 

- HenpaBHJibHilJI MeTKa BeplllHHbi ,li;JIR C06biTHR C ny'IKOBbiM TpeKoM; 

- npHCYTCTBHe rpeKOB C Heo6pa6aThiBaeMbiMH MeTKaMH. 

Ha 3TOM 3Tano o6pa6oTKH noTepH co6hiTHH cocTaBJlRIOT OKono 7%. 
B nporpaMMe TINF UT Ka:lK,Il;oMy H3MepeHHOMY co6biTHIO npHcBaHaaercR no

CJI~OBaTeJibHbiH HJMep (B HallleH TepMHHOJlOrHH- General Index), KOTO· 

4 



pbiH 6y.r~eT COnpOBOiK,[IaTb C06hiTHe ,1:10 I<OHI.(a o6pa60TI<H. 3TO OKa3aJIOCh 

noJJe3HbiM npH CpaBHeHHH pe3yJJhTaTOB llOBTOpHOI'O cqeTa H rtpH llO,l:IBe,l:leHHH 

cyMMapHbiX pe3yJJbTaTOB o6pa60TKH llOJJHOH CTaTHCTHKH. 

Ha 3Tane no.r~roToBI<H ,l:laHHhiX Mhi TaK)f(e HcnoJJh3yeM cne.r~yJO~He He-

6oJJhUIHe nporpaMMhi: 

-VERTEX- C03.rlaHHe "<l>HKTHBHoro" 6aHI<a MH nyqKoBo:'o TpeKa, KOTo

pbiH B HaWeM 3I<CnepHMeHTe MO)f(eT 6hiTh yBepeHHO H3Meper: TOJihi<O B 20% 

BCeX C06hiTHH 13 1, qTo yqHThiBaeTCH npHCBOeHHeM OC060H METI<H nepBH~OH 
sepwHHe H 3aHeceHHeM Bnocne.r~cTBHH ycpe.r~HeHHhiX THTYJJ •HhiX 3HaqeHHH. 

I1pH H3MepeHHHX Tai<oH Tpei< nponyci<aeTcH; 

- PRGMOVE2- pa3AeJJeHHe MaccHBa .rlaHHhiX Ha co6hiTJIH c "MaJioH" 

H "60JihWOH" MHO)f(eCTBeHHOCTblO (6onee 12 BTOpH~biX Tp•!KOB), ~0 CBH-

3aHO c Heo6xoAHMOCThlO no-pa3HOMY o6c'!HThmaTh TaKHe co6hiTHH. B npo

rpaMMe reoMeTpH'!eCI<OH peKOHCTpyKI.(HH C06bJTHH HCllOJib3 ylOTCH ,l:IBe pa3-

JJH~bie npoue.r~ypbi "Track-match": ,l:IJIH HeMe'le~hiX TpeKOE H MH TpeKOB, 

I<OTOphiM B npouecce H3MepeHHH npHllHCaHbi MeTI<H. )lJIH y,z:,o6CTBa pa60Tbi 

c nporpaMMaMH see co6biTHH nepenHChiBalOTCH B ,J:~Ba <PaHJia: 

-c 'IHCJIOM Tpei<OB B nepBH~OH BepWHHe < 12· (79% C06l>ITHH) 

- C 'IHCJIOM Tpei<OB B nepBH~OH BepWHHe;;;. 12 (21% Co6 >ITHH). 

- RDPRG 2 - C03.rlaHHe KOHTPOJihHbiX CnHCI<oB co6hiTHH, nocTynaJO~Hx 

Ha ,l:laJibHeHWylO o6pa60TI<y. IJpHMep TaKOI'O CllHCKa npHBe,l:leH Ha pHC.2. 

B Hero BKJilO'!eHhi: nopH,l:IKOBbiH HOMep co6biTHH B <lJaifJie, HOMepa nneHKH 

H I<!Ul;pa, 'IHCJJO TpeKoB, 'IHCJIO npoeKUHH, 'IHCJIO BepWHH H HX MeTKH. OnH

caHHhiH 3Tan o6pa60TI<H Tpe6yeT He3Ha'IHTeJihHOI'O KOJIH'!eCTBa MaWHHHbiX 

pecypcos. 

I * 304 * 10 •TR• 21 NP•3 1110 17 30 
2 • 304 * -255 +TR+ 20 NP•3 1110 17 30 31 

3 • 309 • -362 •TR+ 23 NP=3 1110 17 30 
4 • 321 * -390 +TR• 20 NP•3 1110 17 30 31 32 
5 • 357 * -4 +TR+ 17 NP•2 lll110 17 30 
b • 363. -31 •TR• 18 NP=2 0110 17 30 

7 • 3b3• -38 +TR• 25 NP•3 1110 17 30 31 
8 • 323 * -483 •TR• 20 NP=2 0110 17 30 
9 • 323 • -388 •TR• 18 NP•::S 1110 17 30 

10 • 323 • -~30 +TR+ 17 NP•::S 1110 17 30 

11 • 323 • b39 +TR• 19 NP•2 1001 17 30 

12 • 356. -54 +TR+ 18 NP~2 0110 17 30 
13 • 3~. 271 +TR• 20 NP•:S 1110 17 30 
14 • 3~. 271 +TR+ 21 NP•2 0110 17 30 

IS * 3b0 • -428 •TR• 18 NP•2 0110 17 30 31 
lb • 3b3 * -197 +TR+ 19 NP=2 0110 17 30 

PHc.2 
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rEOMETPWIEGKOE BOCCT AHOBJIEHHE COBbiTH~. 
K11HEMATI1q:E:CKI1~ AHAJ1113 

0CHOBHbiM 3TaiiOM o6pa6oTKH B3aHMo,ll;eHCTBHH B 3KCnepHMeHTe HBJIHeT

CR reoMeTpHtlecKO ~ BOCCTaHOBJieHHe C06biTHH H KHHeMaTHQeCKHH aHaJIH3 

HeHTpanbHbiX CTpaHHbiX 'lllCTHU H raMMa-KBaHTOB. 

3TH nporpaMM;,r HBJIHIOTCH nan&Heiimeii pa3pa6oTKOH MaTeMaTmecKoro 

o6ecneqeHHH 1 C03~;aHHOrO ,ll;JIH aHTH,Il;eHTpOH-,Il;eHTpOHHOro 3KcnepHMeHTa. 

OHH nonpo6Ho om CaHbi s pa6oTax 17 - 9 1, nonoMy 3,1l;ech Mbi TOJihKo KopoT

xo o6cy.ll:HM HeKOT,>pbie HX OC06eHHOCTH, 

TiporpaMMa re<•MeTpmecKoro H KHHeMaTHt~ecKoro aHanH3a (TirKA) co-

6paHa H3 MO,Il;H<t>HI(HpOBaHHbiX nporpaMMHbiX MO,Il;yJieH, BXO,Il;HIUHX B CTaH· 

ASPTHYIO CHCTeMy rl1,llPA
14 

'
1 0 

'· Hama sepCHH HMeeT HeKOTOpbie oco6eH

HOCTH B t~aCTH, KaCE IOIUeHCH reoMeTpHtleCKOH peKOHCTPYKUHH. 

1. B 3aBHCHMOI!TH OT KatlecTBa CHHMKa Ha6op H3MepHeMbiX penepHbiX 

KpecTOB MO:>KeT 6b!Tb Bbi6paH pa3JIHtiHbiM, n03TOMY HaMH 6biJIH BhitiHCJieHbi 

H 3aJIO:>KeHbl B 'IlfTYJibHbie 6aHKH TirKA KOHCTaHTbi ,ll;JIH HeCKOJibKHX 

B03MO:>KHbiX BapHaiiTOB H3MepeHHH penepHbiX MeTOK. 

2. B npoueccop tiTeHHH sxo,ll;HbiX ,ll;aHHbiX THIN BHeceH&r H3MeHeHHH, 

ll03BOJIHIOIUHe o6pa6aTbiBaTh 110C06bre" TOQKH, "noMetleHHbie" H 11COOTBeT· 

CTByiOIUHe" TpeKH. 

3. BHeceHbi H3MeHeHHH s npouenypy Maccosoro <t>uTa, no3BOJIHIOIUHe 

npoBO.Il:HTh <t>HT.O'IU.eJihHO MH cerMeHTOB TpeKa BHYTPH H BHe MHUieHH
181

• 

4. TipenycMoTp~a B03MO:>KHOCTh nposonHTh npouenypy track-match 
KaK ,ll;JIH HenoMetle:tHbiX TpeKOB, TaK H ,ll;JIH TpeKOB B C06biTHHX C 6oJihlilHMH 

MHO:>KecTBeHHOCTHHH BTOpHtiHbiX tlaCTHU. TaKHe TpeKH B npouecce H3Mepe

HHH MeTHTCH KaK COOTBeTCTBYIOJUHe. 

5. BHeceH&I H3MeHeHHH B nonnporpaMMY CONVEX H npoueccop OKOH

'IaTeJibHoro BOCCTaHOBJieHHH BepillHHbi CVX. 3TO CBH3aHO C TeM, QTO B 3KC

nepHMeHTe nOJIO:>K•lHHe seplilHHbi B TOJIIUHHe MHlileHH He MO:>KeT 6biTb H3Me· 

PeHO TOtiHO. 

Ba:>KHOH COCTIU,HOH tlaCTbiO TirKA HBJIHIOTCH nonnporpaMMbi KHHeMaTH

tlecKoro <t>HTa He:iTpanhHbiX CTpaHHbiX t~aCTHU H raMMa-KBaHTOB VFITI 
H V FIT3, npOH3BC,Il;HIUHe, COOTBeTCTBeHHO, 1-C H 3-C <t>HT HeHTPaJihHOH tla· 

CTHUbi. Oco6eHHOCTH pa6oT&I 3THX nonnporpaMM nonpo6Ho OnHCbiBaiOTCH 

B pa6oTe 17 1 , 3,!1;ecb Ba:>KHO OTMeTHTb TOJibKO TO, liTO B BbiXO,Il;HOH <t>aHJI 3a· 

nHCbiBaiOTCH BCe pa3yJibTaTbl <!>HTa, 6e3 KaKHX·JIH60 orpaHH'IeHHH no sepOHT· 

HOCTHM npoUie,ll;UliiX rHnOTe3 H OT6opa no CTeneHHM CB060,Il;bl B <t>HTe. 3Ta 

npoue.nypa npOH3B:>.Il:HTCH OT.Il:eJihHO, npu nocneny10meM aHaJIH3e. 

mutH&Ie, nony leHHbie npH o6pa60TKe C06biTHH 1 HaXO,Il;HTCH B ,ll;HHaMH· 

qecKOH naMHTH TirKA B BH,Il;e CBH3aHHbiX Me)f(,!J,y C060H "6aHKOB". TIO 3a· 

BepmeHHH o6pa60TKH O,ll;HOro C06biTHH BCH 3Ta CTpyKrypa c6pacbiBaeTCH 
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BO BpeMeHHbiH ,ll;IfCKOBhiH <tJaiiJI B TaK Ha3hiBaeMOM FQX-<tJopMaTe 11 0 I np11 

noMOll.Ui npon:ep;ypbr FQXOUT H3 HYDRA-6H6JIHoTeKH. 
KaK npaBiiJIO, 3a see speMH cqeTa co6hiTifH c o.n;Hoii MarHiiTHOH neHTbi 

H3MepeHifH 3aBO.D;HTCH HecKOJibKO speMeHHbiX <PaHJIOB SYS.F QXn, KOTophre 
no OKOHqaHifif o6pa6oTKH BCeX co6biTifH npH fiOMOI.Uif nporpaMMbi FQXSUM 
nepenHCbiBaJOTCH B o.n;IfH <Paiin, B TaK Ha3hmaeMyro "npoMeJKy·roqHyro JICP1". 
3Ta JieHTa "npoMeJKyTO~aH" B TOM CMbiCJie, ~0: 

- HapH.n;y c xopowo o6cqHTaHHbiMH co6biTMMH Ha HnH co.n;ep)l(HTCH 

IfH<tJopMaiJ;IfH 0 C06hiTifHX, He fiOJIHOCTblO HJIIf COBCeM He np<•We,ll;WHX o6pa-

60TKY B TirKA; 
. - Ha JieHTe HaxO.D;HTCH .D;OBOJibHO MHOrO ".n;y6Jiei1:" C06J,ITifi1:, TaK KaK 

qaCTb C06biTifH H3MepHJiaCb HecKOJibKO pa3 no.n;pH.n;; 

- npiiCyTCTBYIDT Bee npowe.n;w11e rifnOTe3bi 0 THne HeHTPa.J bHOH qaCTifiJ;bi; 
- OTCYTCTBYIDT pe3yJI&TaTbi If.D;eHTH<i>IfKaUifH BTOpH~biX ql.CTHIJ;. 
TaKHM o6pa30M, Ha "npoMeJKyTo~oii JICP" co.n;ep)l(H1 cH noJIHOCTbiD 

BCH .D;OCTynHaH IiH<tJopMaiJ;HH (KaK npaBHJIO, H36biTO~aH) o6 o6pa6oTaHHOM 
C06biTHif, O.D;HaKO nepeqHCJieHHbie OC06eHHOCTH noKa eme He n03BOJIHlOT HC· 

noJI&3oBaT& pe3yJI&TaThi Henocpe.n;cTBeHHO .n;JIH <l>H3WiecKoro aua.n-H3a. 
OnHChiBaeM&Ie nporpaMMbi co.n;ep~TCH Ha .n;HcKaX B EH.D;e PAM-<Paif

JIOB /I 
1 I, a TaK)l(e B 6H6JIHOTeKaX o6'beKTHbiX MO.D;yJieH. TI nH~Oe BpeMH 

o6pa6oTKif o.n;Horo co6hiTHH Ha 3BM EC 1055 cocTaBJIHeT nopB.n;Ka 20-60 ceK . 
.n;JIH C06biTHH C MHO)l(eCTBeHHoCTblO 4-12, H 20-40 CeK . .n;JIH C06biTifH C MHO)l(e
CTBeHHOCTblO 12-25 (3a cqeT ynpomeHHH npouep;ypbi track-match). 3arpy3oq. 

HbiH Mo.n;yJib TIKrA HMeeT pa3Mep nopH.n;:Ka 800 K6ai1T. 

TIPOBEPKA TIOJIYqEHHblX PE3YJibTATOB 

3aaeceHife pe3yJI&TaTOB H.D;eHTH<i>IfKaiJ;HH H OT6op COO rBeTCTByiDI.UHX 
MaCC-rHnoTe3 .n;JIH TpeKOB H HeHTpaJibHbiX qacTHIJ;, onpe.D;eri•lHHe C06biTifi1:, 
He fiOJIHOCTblO npowe.n;WHX TirKA H COCTaBJieHHe CnHCKOB CO 5biTHH .D;JIH no· 
BTOpHbiX H3MepeHHH, aHaJIH3 "yTepHHHbiX" TpeKOB B C06biTUi H <l>opMHpO· 
BaHHe pa6Qqeif JICP npOI13BO.D;HTCH npH nOMOI.UH naKeTa CJI y)l(e6HbiX npo

rpaMM FORIDI-3 H DFORM J-DFORM4. 

Tiocne npoxo)l(.IJ;eHifH co6hiTMMH nporpaMMbi reoMeTpH•!ecKoH peKOH
CTPYKUHH .n;enaeTCH pH.D; npoBepoK C IJ;eJiblO onpe.n;eJieHHH "Ka'leCTBa" BOCCTa
HOBJieHHbiX co6hiTifi1:. 3To .n;enaeTcH B nporpaMMe FO RID 1. ClcHoBHhre npo
BepKH KaqeCTBa BOCCTaHOBJieHHoro C06biTiiH noCJie TirKA: 

- HaJIIfqife .n;pyrHX BepWHH, KpOMe nepBH~OH; 

- npoBepKa qHC!Ia BOCCTaHOBJieHHbiX TpeKOB B BH!IKe; 

- HaJIHqHe MaCC-<i>HT 6aHKOB .n;JIH TpeKOB BHJIKH; 

- npoBepKa Ma!IOCTH Be1JifqifHbl OWH60K BOCCTaHOBJieHHOH nepBH~OH 

sepWiiHbi. 
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_nocJie,II,Hee o6CTOHT,lJILCTBO flBJifleTCfl peWalOIIJ;HM npH O~eHKe Ka'lecTBa BOC· 

·CTaHoBJieHHoro co6:,rrHH. B cny'lae HeyaepeHHoro onpe.n.eneHHH nono>KeHHfl 

HeBH,lJ,HMOif BepWHHhl Mhl He MO>KeM KOppeKTHO npoH3BeCTH npo~e.n.ypy 

.,.ClUHBKH" HeifTpan;,Hoif 'laCT~hl C nepBH'IHhlM B3aHMO,lJ,eifCTBHeM, a TaK>Ke 

'o,nH03HR'IHO onpe,ll,eiiHTh, B KaKOH 'laCTH MHWeHH npOH30WJIO B3RHMO,lJ,eHCT· 

'sHe, H TRKHe C06hirHfl He MOryT 6hiTb HCnOJib30BaHhl npH aH8JIH3e. KOJIH· 

qecTso co6LrrHif, HE npowe.n.wlix npoaepKH B nporpaMMe F 0 RID 1 , coCTas

JifleT 18% scex co6hJTHif. 

HaMH npOH3BO,lJ, .ITCH TaK>Ke Ba>KHaH nposepKa Ka'leCTBa BOCCTaHOBJieHHH 

C06hiTHfl- KOJIH'IecTBO "yTepHHHhiX" TpeKOB B nporpaMMe reoMeTpH'IeCKOH 

peKoHCTpyK~H. 3T'l BeJIH'IHHa MO>KeT 6hiTL nerKo noJiy'leHa H3 cpaBHeHHfl 

· cpaifna co6hiTHif no< ne H3MepeHHH c <l>aiinoM 3THX >Ke co6LITHH nocne npo

rpaMMhi peKoHCTp~ K~HH. MLI 3apaHee npe.n.nonaraeM cyweCTBOBaHHe He-

6om.woro KOJIH'Ie< TBR TpeKOB nepBH'IHOrO B3aHMO,lJ,eHCTBHfl, KOTOpbie 

He MoryT 6biTb Y.D.OBJieTBOpHTeJibHO peKOHCTpyHpOBRHbl B nrKA. HaJIH'IHe 

TaKHX TpeKOB CBfl3:1HO C 6oJILWOH CJIO>KHOCTblO H3MepHeMbiX C06b!THH, cy

w;ecTBOBaHHeM 6om,woro KOJIH'IeCTBa KOpOTKHX TpeKOB 'laCTH~ C MaJiblMH 

HMnyJibCRMH. TipOCThle yCJIOBHfl Taro, KaKHe llOTepH TpeKOB C'IHTaTb AOny

CTHMhlMH ,lJ,Jifl pa3JilfiiHhiX MHO>KecTBeHHOCTeH, o6cy>K,lJ,alOTCfl B /? 1• Tio 3TOMY 

KpHTepHJO npOHCXO,J;HT OT6poc OTHOCHTeJibHO He60JibWOrO 'IHCJia C06biTHH, 

nopfl,lJ,Ka 5%. Tai<aH nposepKa npoH3BO.D.HTCH nporpaMMaMH FORID2 
H FORID3. 

Co6LITHH, np9w·mmHe npqsepKH B FORID1-FORID3, C'IHTaJOTCH "xopo

WHMH" H OTnpaBJIHIOTCfl Ha H,lJ,eHTH<f>HKR~lO. K CO>KaneHHJO, Hey,lJ,OBJieTBO· 

pmenLHhie pe3ym.TaThi Mfl TpeKOB BHJIKH 3aCTaBJIHJOT Hac nepeMepHTL 

BCe C06hiTHe llOJIHOt:Tbl0 1 TaK KaK Mhi He MO>KeM nepeMepHTb BHJIKY OT,UeJIL· 

HO H3·3a Hea6XO,lJ,HHOCTH nocne,uyroweif ee "CWHBKH" C HeBH,lJ,HMOH BepwH

HOif, BOCCTaHaBJIHB~.eMoif no BCeM TpeKaM nepBH'IHOH BepWHHbl B TirKA. 

TaKHM o6pa30lll, OKOH'IaTeJILHO nocne acex Ba3MO>KHhiX nposepoK 

H3 nepBOHR'IaJibHOrC• Ha6opa ,lJ,Jlfl ,lJ,aJILHeifwero aHaJIH3a OCTaeTCfl OKOJ10 70% 
C06LITHH. 

CTpyKTypa o6pE.6aTLIBaeMoro co6LrrHH, npe.n.CTasneHHaH B F Q X ·<l>opMa

Te, rpoMo3AKa H KpaHlie Hey.n.o6Ha Mfl nocne,uyroWHx MaHHnyJIH~H c .uau

HhiMH. Pa3Mep FQX -3anHCH, OTHOCflilleHCfl K O,lJ,HOMy C06biTHJO, MO>KeT AO· 

CTHraTL 4 TbiC. CJIOE. 0AHRKO 3TOT <f>aifJI co,uep>KHT MHOrO ll0Jle3HOH HHcpop

M~HH, KOTOpyro MO>KHO HCllOJib30BaTb B MeTO,lJ,H'IeCKHX ~eJiflX ,lJ,JIH aHaJIH3R 

pa60Tbi nporpaMMiol reoMeTpH'IeCKOH peKOHCTpyK~HH (HanpHMep, KOBa

pH~OHHbie MaTpH!Ibi BOCCTaHOBJieHHbiX BeJIH'IHH, 'IHCJIO HCnOJib30BaBWHXCfl 

npoeK~ H TO'IeK ,lJ,1IJl peKOHCTpyK~HH TpeKa H ,up.). 

B TO >Ke apeMH ,J;JIH .D.aJILHenweif pa6oTLI >KenaTeJ:ILHO HMeTL JICP B MeHee 

DOJIHOM <f>opMaTe, J\OTOpaH TeM He MeHee CO,ll,ep>Kana 6LI npaKTH'IecKH BCJO 

none3Hyro HH<I>opMa~ro. ,llnH 3Toro Mhl Hcnonb3yeM nporpaMMY DFORM 1. 
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l1HQ>OpMa_uWl 0 C06biTWIX Bhi6HpaeTCR: H3 CJie,D;yiOmK C 6aHKOB: E V-, 

PF -, TF- H MF -,a FR- H SH-6aHKH HcnoJib3yroTCR: TOJihKO t~acrwmo, nocKOJib

KY HHQ>opMaUWl 0 Q>HTHpOBaHHbiX rHnOTe3ax CO,D;ep:>KHTCR: B OT,lJ;eJibHbiX Q>a.H

nax, co3,D;aHHhiX no,D;nporpaMMaMH VFITl H VFIT3. BB)KHo oTMeTHTb, '-ITo 

Ha 3TOM 3Ta.ne Mbl nOKa COXpaHR:eM HHQ>OpMaUHIO 0 BCex BO~ MOIKHbiX MaCCO

BbiX rHnoTe3ax TpeKOB H o Bcex nonyl.!eHHbiX nocne KHHeME THtlecKoro Q>HTa 

rHnOTe3ax 0 HeifTpaJibHOH l.!aCTHUe. 

Tionyl.!aeMbiH Q>aHJI CJIY)KHT OCHOBOH ,D;JIR: ,D;aJibHeiimeH o(ipa60TKH (nepe

,D;al.!H HHQ>opMaUHH Ha TI3BM, 3aHeceHHR: ,D;aHHhiX H,D;eHTHq HKaUHH TpeKOB 

no HX HOHH3aUHH, pe,D;aKTMpOBaHWl JICP, C03,D;aHHR: JICP I MHHH-Q>opMa-re 

H ,D;p.). Mbi o6o3Hat~aeM ero KaK "npoMe~TOl.!HaR: JICP2". 

3AHECEHl1E HA JICP PE3YJ1bTATOB 

l1.IlEHTl1<I>l1KAUl1l1 

TioCJie peKOHCTPYKUHH C06biTHH nporpaMMOH reoMeTpHleCKOrO H KHHe

MaTHl.!eCKOro aHaJIH3a npOH3BO,D;HTCR: H,D;eHTHQ>HKa"HR: TpeKo:3 cp6biTHH no HX 

BH,D;HMOH HOHH3aUHH Ha npoCMOTpOBbiX CTOJiaX. 3TO no3:30JIR:eT Bbi6paTb 

H3 HecKOJibKHX MaCCOBbiX rHnOTe3 ,D;JIR: ,D;aHHoro TpeKa HaH6JJiee BepoR:THble. 

HPoll n4 HfNJOO -241 JTO XIJ'(I[ ~1£ 4IHI 

1 - 12.1185 a X 11• 11.6S1 II w p d .Ut •ttx 
2 • II. 727 8 .. p ' X 12 • 11.661 II • P • 18 '3, 

3 • 1.1S3 II • P • X 13 • 11,475 II . P . X 
2 '76 

4 - 11.186 II w 14 II 1. 72S II I 
s • a.z81 II w P -28 ·u 
6 - a. 112 II w. 

7 • 8.144 II w H UH I .. , ~ 8 • 11.698 8 • . 0 X .. ' r '' • w p 

' . 8.471 
2 - 9.4111 a, •. X :l UJS II w p d 

111 • 8.621 II w p d 1~ 

wj !4 
I L_ 

Ch6POCM11t C06"'lMt •»• IIWflol.ljlfi.M I CM:~--t COO/til Nt KoNtlt f, 60 1.,1 

HP<Ill 317 Hf•- 4IIJ - 3 I 0 JID?1)I[[ COQll l4l 

1 - 12.11(15 II X 21 - 8.6:i:i 8 .. . . )( .Utrttx n ~-~~ I., . ~ Us !:m 9.'. ~ 18~l2 . d • p • . :a64 • p • X " ~ : I:W I . , . ~ 4. 17 
• p • 
• r . ' ' . f:jn r,. ~ 

-28. lZ 

lU 
.,. 

:L • p ' U 1 I 
• p • X 1. 11.2,3 ll f •• X 

U !'UH 1: ~ d ~ 
1- 2.638 ll f .. p X ( i4 

3 1181 

Ui tm hh ~ H 183 

w 182 

o= 
Ol,POCMU. C06WIMt MiJihiW;t.J.jilttM I CM~-e co6~11Mt KoHtLt PilOllti 

PHc.3. 
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Tipoue.n;ypa H,ll;el:nni>HKaQHH CpaBHHMa ITO CJIO?KHOCTH C rrpOCMOTpOM, O,D;Ha

KO ee Ba?KHOCTh 3aCTaBJ1HeT IIOCTOHHHO COBepllleHCTBOBaTh 3TOT 3Tan o6pa-

60TKH11 2 1• 

Tip11 noMOlUfl nporpaMMbi DFORM2 Mbi nepe.n;aeM Heo6xo.n;uMbie ,umr 

H,ll;eHTH<i>HKaUHH .n;aHH&Ie o co6&ITHH Ha TI3BM "TipaBeu-16", no.n;coe.n;HHeH

HbiH K 6a30BOH 3BM, rrpH noMOlUH nporpaMMbi PROCOMM . .llanee, c no

MOlUblO Haweii rporpaMMbi IDPLUS Mbi MomeM B&r6paT& Heo6xo.n;HM&Ie HaM 

MaCCOB&Ie rHrr01'e3hi H3 scex HMeroLUHXCH. Ha pHc.3 npe.n;CTaBJieHo co6&rrHe, 

BbiBe.D;eHHoe Ha :IKpaH TI3BM rrporpaMMOH IDPLUS. TioKa3aHbi .n;aHH&Ie o co-· 

6b!THH B uenoM, o nonomeHHH ero B o6pa6aT&maeMoM <PaHJ1e, Heo6xo.n;HMaH 

HH<l>opMB.QHH o sepwHHe co6&ITHH; .D;JIH TpeKoB nepawmoro B3aHMO.n;eiicT

BHH H TpeKOB pacna,n;a HeHTpaJibHOH 'lla.CTHQbi - 3apH,D;bi, HMrryJibCbi, HMero

LUHecH MaCCOBbi•~ rHrrOTe3bi, H:crrOJlb3YH KJIRBHWH ynpaBJieHHH KypcopoM,Mbi 

HMeeM B03MO)Kl:OCTb Bbi6paTb O.n;Hy HJIH HecKOJlbKO rHIIOTe3, B3HTh HJIH OT-

6pOCHTb BCe C06IITHe IIOJlHOCTblO, 

,llaHHbie o6 OT06paHHbiX MaCCOBbiX rHrrOTe3aX TpeKOB rrepe,n;alOTCH Ha 6a-

30BYIO 3BM, H lpH IIOMOLUH nporpaMMbi J2FORM3 BCTaBJIHIOTCR B npoMe

.' 'lcyTOtiHyro ncP. TiporpaMMa DFORM4 HCIIOJlb3yeTCH MH IIOJlHOH pacne'laT

KH KRKHX·JIH60 o6C'IHTRHHbiX C06biTHH B CJiy'lae Heo6XO,D;HMOCTH. 

C03,UAHH:E flEHTbl CYMMAPHbiX PE3YflhTATOB 

,Ufl.H <I>I13Ht!ECKOrO AHAfli13A 

TiporpaMMbi COMPFIT H FITSUM, o6oe,D;HHHH pe3yJI&TaT&I pa6oTbi npo

rpaMMbi reOMeT)lH'IeCKOH peKOHCTpyKQHH, ,D;aHHbie 0 KHHeMaTH'IeCKOM <i>HTe 

HeHTpaJibHbiX 'lai:THU H ,D;aHHbie 06 H,ll;eHTH<i>HKaQHH TpeKOB C06biTHH, II03BO

JIHIOT IIOJIY'IHTb .1CP B cpopMaTe, npHrO,D;HOM nnH <l>H3H'IeCKoro aHaJIH3a. ,llo

IIOJlHHTeJibHO np )li3BO,D;HTCH IIOBOpOT BCeX TpeKOB C06biTHH B CHCTeMy rry'IKa 

H C06biTHIO rrpHc!BaHBaeTCH MeTKa, II0Ka3brBal01URH, B KaKOH 'laCTH MHWeHH 

(T.e. C KaKHM f,D;pOM) rrpOH30lllJ10 B3aHMO,D;eHCTBHe. TipH 3TOM B03MO?KHa 

CHTYaUHH, I<Or,D;H pe3yJI&TaTbi <i>HTR HeHTpaJibHOH 'lla.CTHQbi He cornacyroTC.R 

C ,D;aHHbiMH, KRC UOlUHMHCH H,ll;eHTH<l>HKaUHH TpeKOB ee pacna,n;a ITO HOHH3a

QHH. TaKHe co6MTH.R cocTaBJIHIOT npH6JIH3HTeJILHO 2% H Tal<)Ke HanpaBJIHIOT-

COMPFIT 

nEPEMEPbll 5%) 

PHc.4 
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Cfl Ha nOBTOpHbie H3MepeHIDI. TiepeMepbi npOH3BO,ll;HTCfl TpH pa 3a, OCTaBUIHecH 

C06biTHfl C'IHTalOTCH HeH3MepHMbiMH H B ,ll;a.JlbHeHweM He pac::MaTpHBalOTCH. 

Ha pHc.4 cxeMaTH'IeCKH noKa3aHbi noTepH H3MepeHHbiX co6blTHH Ha pa3JIH'I

HbiX :nanax o6pa6oTKH. 

KpoMe Toro, nocKOJibKY Hawa MeTo,n:HKa .n:onycKaeT ueo,n:HoKpaTHoe 

H3MepeHHe o,n:Horo H Toro JKe co6biTHJI, HaM Heo6xo,n:H:>1o HCKJIIO'IHTb 

H3 OKOH'IaTeJibHOH JlCP C06biTHJI-",n:y6JIH". TaKHe llOBTOpHbie H3MepeHHH 6bi

JIH JKeJiaTeJibHbi ,n:JIH CJIOIKHbiX B3aHMO,D;eHCTBHH, OTJIH'IalOU:.HXCH 6oJibillOH 

MHOJKeCTBeHHOCTblO 3apHJKeHHbiX 'laCTHU (.D:O 30), Ha.JlH'IHeM 6JIH3KO pacno

JIOJKeHHbiX npoXO,ll;fll..l.UiX nyliKOBbiX TpeKOB, o6rueH: 3arpyJKeHHOCTblO Ka.D:pa. 

KpoMe Toro, Mbi C03HaTeJibHO npOBO,ll;HJIH DOBTOpHbie H3MepeHHfl, Tal< KaK 

3TH ,ll;aHHbie HCDOJib30Ba.JlHCb BnOCJie,ll;CTBHH ,ll;JIH MeTO,D;H'IeCKH 'C UeJieH, B 'laCT

HOCTH, ,ll;JIH onpe,n:eJieHHJI TO'IHOCTHbiX XapaKTepHCTHK pa60Tbi I IpOrpaMMbl 17 I. 

,[J;JIH y,n:an:eHHJI H3 JICP TaKHX co6biTHH HcnoJib3yroTCH nporpaHMbi DBLSCAN 
H DB L R E W R. 113 co6biTHH, BOCCTaHOBJieHHbiX He nOJIHOCTbD, COXpaHHeTCH 

TO, B KOTOpOM 'IHCJIO BOCCTaHOBJieHHbiX TpeKOB HaH60JibJIIee. Co6biTHH, 

He nOJIHOCTblO BOCCTaHOBJieHHbie, HMelOT COOTBeTCTBYIOIUYJO MeTKy. .[J;JIH 

KOMDOHOBKH JlCP B MHHH-<i>opMaTe HCDOJib3Y~Cfl nporpaJ1.;:1Ma DMINI. 

3AKJIIoqEHI1E 

OnHCaHHaH CHCTeMa HBJIHeTcH ,n:ocTaTO'IHO TPa.D:HUHOHH,)H .D:JIH cHCTeM 

o6pa60TKH <i>HJibMOBOH HH<i>OpMaUHH. TipH pa60Te C ,n:aHHbiMH, llOJiy'leH

HbiMH B XO,D;e aHTH,ll;eHTpOH-H,D;epHOrO 3KCnepHMeHTa, OHa nOKa3aJia ce6H 

y,n:o6HOH B 3KCnJIYaTaUHH H XOpOillO 3aiUHIUeHHOH OT B03MO>KHbiX OWH60K. 

0nHCaHHaH CHCTeMa o6pa60TKH MOJKeT 6hiTb HCDOJib30BaHa H B ,ll;aJibHeHweM, 

B 'laCTHOCTH, npH nony'leHHH .D:aHHbiX B 3KcnepHMeHTe CB.[J; 11 3 1, r.n:e B Ka

qecTBe BepWHHHOrO ,D;eTeKTOpa HCDOJib3yeTCfl JiCH,ll;KOBO,ll;Or O,D;Hafl ny3bipb

KOBafl KaMepa. 

TIPI1Jl0)KEHI1E 

TIPOrPAMMA TIPE.[J;CTABJIEHI1.H PE3YJihTATOB 

l13MEPEHI1H COBbiTI1H B rPA<l>!1qECKOM Bl1.[J;E 

.[J;aHHbie, noczynaroiUHe c H3MepHTeJibHbiX yCTpoH:CTB, .n:c JIJKHbi 6biTb ne

pe<i>opMHpOBaHbi H npe,D;CTaBJieHbi B cneUHa.JlbHOM BH,ll; ~ nporpaMMOH 

TIN PUT 15 1• B :noM npeo6pa30BaHHOM BH.D:e OHH MoryT 6hiTb C'IHTaHbi H o6-

pa6oTaHbl nporpaMMOH reoMeTpHlieCKOH peKOHCTPYKllHH C06biTHH. 

PRG EOM-MaccHB- 3To Ha6op .D:BOH'IHbiX 'IHCeJI, B KoTopoM pacnonaraeTcH 
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B CTporo onpe.o;enefiHOM nopnnKe HHcpopMaQHfl o6 H3MepeHHOM co6hJTHH. 

¢>opMaT PRGEOM-a;aHHbiX RsmreTCfl npH6nH3HTenbHO o.n,HHaKoBhiM .n..rm 

WHpOKOrO Kpyra KEMepHblX 3KCnepHMCHTOB. 

B npouecce OTJil.IJ.KH nporpaMM reoMeTpH'IIecKoH: peKoHCTPYKili1H 'llacTo 

B03HHKaeT He06XO,IJ,11MOCTb. TeX 11JIH HHbiX MaHHnYJiflllHH CO BXO,IJ,Hb1MI1 AaH

HbiMH. TaK, HanpH111ep, B HallieM cny'llae npl1 aHaJII13e pa6oTbl nrKA Heo6-

XO,IJ,HMO fihiJIO Bblfi::HHTb, KaK se.IJ;eT Ce6fl nporpaMMa H KaK H3MCHfiiOTCfl 

pe3ym.TaTbl C'lleTa H liX TO'IIHOCTb npH: 

- nOJIHOM OTcytCTBHH ny'IIKOBOro TpeKa; 

- H3MCHeHHH ,IJ,J:HHbl TpCKOB nepBH'IIHOH sepW11Hbl, KOJIH'IICCTBa 113MepR:e-

MbiX TO'IIeK Ha OT,IJ,eJ:bHblX TpeKaX; 

- OT6paCblBaHHU HeKOTOporo 'IIHCJia Bb16paHHbiX TpeKoB; 

- H3MeHeHHH KC•JIH'IIeCTBa H3MepR:eMbiX npOCKU11H; 

- H3MeHeHHH H3MepeHHblX KOOpAHHaT HCBH,IJ,HMOH sepWHHbi; 

- OT6paCb!BaHHll BCeX rpeKOB nepBH'IIHOH BepWHHbl H BOCCTaHOBJleHI111 

TOJibKO TpeKOB HCKl'paJil>HblX CTpaHHblX 'llaCTHJl. 

06hi'IIHO 3TH np )8CpKH .n,enaiOTCfl npH nOMOI.UH MHOrOKpaTHhlX nepeMe

pOB HeKOTOporo Ha 5opa C06biTHH npH COOTBeTCTBYIOIIli1X 113MeHeHI1R:X B npa

BHJiaX H3MepeHHH. 

KpoMe Toro, cE OH s pa6oTe nporpaMMhi reoMeTpH'IIeCKOH peKoHcTpyK

UHH 'llaCTO CBfl3aHbl C Hey.IJ;OBJICTBOpHTCJibHhlM Ka'IICCTBOM 113MepeH11fl C06bi· 

THR, OTCTYnJieHHeM OT npasHJI 113MepeHHR:, OWHfiKaMH npH 3aHeCCHI111 MeTOK 

sepwHH H np. B. 3TOM CJIY'IIaEJ pa3o6paTbCH s CTpyKType sxo.IJ;HhiX .IJ;aHHhiX 

H o6Hapy)IGfl'b OWH1lKH 6hiBaeT AOBOJibHO 3aTpy.IJ.HHTenhHO, TaK KaK cpopMaT 

PRGEOM-MaccHBa lleyAo6eH AJIR 'IITeHHH H noHHMaHHH. 

}lnfl peweHHH 3:t,ll;a'll HarJIH.IJ;HOrO npe.IJ;CTaBJieHHR: BXO,IJ,HhiX AaHHbiX 11 Ma

HHnyJIRUHH HMH H:lMH 6hma pa3pa60TaHa nporpaMMa "PRGEOM-Editor". 

0co6eHHOCTb )J;;UIHOH nporpaMMbl COCTOHT B TOM,'IITO OHa ll03BOJIHeT 

npe.n,CTaBHTb AaHHb e H3MepeHHH C06biTHH npH6JII13HTenhHO B TaKOM BH,IJ,e, 

KaK peanbHo 3TH c )6hiTHH BhirJIHAenl1 6hi Ha npocMoTposoM cTone. TaK){(e 

AOnyCKaeTCfl H3MClleHHe 3THX ,IJ,aHHbiX B .IJ;OCTRTO'IIHO WHp0K11X npe.IJ;enax 

C nocne.IJ;yiOIIlHM HX nOBTOpHblM o6C'IIeTOM. 

3-ro npoHcxo.n.w. · cne.n.yromHM o6pa3oM: 

- oTo6paHHaR • acT& P R G E 0 M -MaccHBos, cooTBeTCTsyromHx HHTepecyro

lllHM Hac co6hiTHHvt, nepechmaeTcfl npH noMOIIlH nporpaMMbi PROCOMM 

Ha nepCOHaJibHbiH KOMIIbiOTep; 

- npH noMOIIlH nporpaMMhi PRGEOM-Editor co6hiTHH npeACTaBJIHIOTCH 

B rpacpH'IIeCKOM BHil;e, npH 3TOM cymecTByeT 803MO){(HOCTb 6onee AeTaJibHO 

paccMaTpHBaTh OTA·~m.Hhie npoeKUHH H HeKOTophie o6naCTI1 BHYTPI1 KaMepbi 

(HanpHMep, o6naCT >, 6JI113KYIO K MI1WeHH) ; 

- npH Heo6XO,IJ,HMOCTH H3MeHRIOTCfl ,IJ,aHHhie 0 C06hiTHH (MO){(eT 6hiTb 

yMeHbWeHO KOJIH'IIt!CTBO TpeKOB, H3MeHeHO llOJIO)KeHI1e sepW11Hbl 11 .IJ;p.); 
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PHc.5 

-H3MeHeHHbie PRGEOM-MaCCHBbi MoryT 6biTb CHOBa nepe.n;aHbi Ha 6a3o

Byro 3BM H o6CtiHTaHbl }lJI.!l: aHaJIH3a H3MeHeHHH B pe3yJibTan X reoMeTpHqec

KOH peKoHCTPYKUHH. 

Ha pHc.5 noKa3aHO, KaK Bhrrn.R:.n;.R:T Ha .n;Hcnnee peKoH~TpyHpoBaHHbie 

no pe3yJibTaTaM H3MepeHH.R: OT,IJ;eJibHbie C06biTH.R:. IloKa3aHO peKOHCTpyHpO

BaHHOe no ,!J;aHHbiM H3MepeHH.R: C06biTHe Ha BCeX Tpex H3Mf peHHbiX npoeK

UH.R:X, a TaK:>Ke, ;rm.R: .n;pyroro co6biTH.R:, TOJibKO o.n;Ha npoeKJrH.R:, 6onee no.n;

po6Ho. 
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