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Mero.ou:Ka oueHKH ~mc.na xoporno uaMepeHHbiX co6hiTHH no 

peaynhT8T8M H.08HTH$HK8UHH rrpoeKUHH TpeKOB 

ilnH o6ecneqeHHH onepaTHBHOI"O KOHTp011SI 38 pa60TOH H3M8pHT8llbHbiX 

CHCTeM o6pa60TKH ~HllbMOBOH HH~OpMBUHH paapa60T8H8 M8TD.OHK8 OUeHKH 

1.1HCll8 XOpOillO H3MepeHHb!X C06biTHti: IIO pe3yllbT8T8M Hll8HTH<PHK8UHH rrpoeKUHH 

TpeKOB HB COOTBeTCTBYIDWHX CTepeOCHHMKBX. 

naHHBSI pa60T8 ITOCBSIWeHa H31IO*€HHID 3TOH M8TO.UHKH, OTIHCSHHID CO

OTB8TCTBYIOIUHX KpHT€pHeB H JlOCT'OBepHOCTH nonyqaeMblX C HX TIOMOIIlhlO pe-

3YllbT8TOB. noK838HO, 1.{f'0 .[lllSI nonyqeHHSI .OOCTOBepHOH HH~OpMBUHH 0 K81.18CT 

Be o6Mepa MaCCHBB C06biTHH .ll0CT8T01.1HO HJJ8HTH¢HUHpOB8Tb npoeKUHH TpeKOB 

K8)1{ll0I"O C06bJTHSl H8 8I"O CTepeOCHHMK8X 1 38T8M IIO.QC'4HT8Tb 1 CKO.IlbKO 

K8HllHtl8TOB B TpeKH COCTaBneHO H3 TpurrneTOB H CKO.IlbKO H3 ay6neTOB 1 

H CpaBHHTb qucno H8iitleHHbiX K8HllHll8TOB C qHCJIOM TpeKOB C06biTHSI. f1pu 

aToM co6bJTue npennaraeTCH cqHTaTh xoporuo uaMepeHHbiM, ecnu oao ynoa

nersopSieT C.l18llYIOIIIHM YCJIOBHSIM: 1) qucno H8iitleHHbiX K8HtlHll8TOB paBHO 

tmcny TpeKOB C06biTHS1 1 2) see HaifneHHbl8 K8HllHll8Tbi COCTOSIT H3 TpHII.I18TOB 

rrpoeKuuH rpeKoB nu6o us rpurrneros u ronbKO oauoro ny6nera. HafiaeHHaSI 

raKaM crroco6oM oueHKa 'llucna xopouw H3MepeHHbiX co6biTHH cosnanaer 

C TQqHOCTblO J]O 4-5% C qacnOM C06biTHi1 1 ITOJIHOCTblO BOCCT8HOB.I18HHbiX reo

M8TpiPI8CKOfi nporpaMMOii. 

Coo6weHHe 06bellHHeHHOf'O HHCTHTyTa MepHbiX HCCnenosaHHii. Jly6Ha 1978 

Badalyan S.G. et a!. PlO - 11315 

A Methcx:l of Estimation of the Number of Well Measured 
Events Using Results of Track Projection Identification 

To provide an operative control of a work of film measuring 

~
ystems there has been developed a methcx:l of estimation of well 
easured events that uses results of track projection identification 

n corresponding stereoviews. 
This paper gives an account of the method and describes 

orresponding criteria and a reliability of obtained results. 
It is shown that for obtaining a reliable information on an eventl 

bulk measurement quality it is enough to identify track projections 

~
f each event orl. it's stereoviews, to count then a number of track 
andidates made up of triples and of doublets, and to compare the 
umber of found candidates with the number of event tracks. It is 
uggested to consider an event in this case to be well measured 

"f it satisfies the following: 1) a number of found candidates is equal 1 

o a number of event tracks, 2) all found candidates are made up of 
riples of track projections, or of triples and only one doublet. An 

iestimation of a number of v~ell measured events ob~ined in this way 
~oincides \vithin a precision of 4-So/o vvith an event number fully 

reconstructed by a geometry program. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© /978 06'beaHHeHHblft HHCTHryT H.aepHbiX HCCneaDBBHHft Jly6HB 

ilpH BOCCT8HOB~8HHH rrpoCTpaHCTBSHHO~ RapTHHH C06~TH~, CHHMRH 

KOTOpHX 06M8paDTCH Ha H3M8pHTeHbHHX CHCT8M8X THITa HPD C "rrO~HHM 

yrrpaBJieHHeM" ( HPD Full or Boed Guide/]e System ) , TepReTCR 

OT !5 no 30% BCeX H3MepeHHHX C06~TH~ It. 3TH ITOTepH B OCHOBHOM 

o6yc~OB~8HH paanz~oro pona OWH6KaMH B HCXOnHHX naHHHX, B03HHK8ID

~HMH H3-3a OWHOOK onepatOpoB,C60eB B pa60Te H3MepHTeHbHHX npH60-

poB H HSCOBepmeHCTBa nporpaMM RaHH6poBRH H ~~bTpanaH pe3y~bT8TOB 

CK8ImpoBaHIDI. 

ilOCKO~bKY rrpoqecc reoMeTpH~SCKO~ peKOHCTPYKUHH C06HTKH B rry-

3HpbKOBHX KaMepax Tpe6yeT noCT8TO~HO 60~bmoro BpeMeHH 3BM, naHHHe 

0 4HCne XOpomo H3M8PR8MHX C00YTH3, xapaKT8PH3YDmHe H~8XHOCTb 

pa60TY H3M8pHT8~bHOI CHCTeMY, CT8HOBHTCR H3B8CTHYMR, KSK rrpaBano, 

TO~bKO Torna, Korna H3MepeHHR 60~bmHX MSCCHBOB AaHHHX B OCHOBHOM 

38RO~eHH KnH 38K8HqHB8DTCH. 3TO He IT03B0~8T orrepaTHBHO HaxOnHTb 

H HCllpaB~HTb OmH6RH, B03HHK8DmHe B rrpoqecce pa60TY 8BTOM8TH~8CKHX 

H3M8PHT8JlbHHX CHCTeM. 

~ TOrO ~T06Y 06ecne~Tb onepaTHBHHI KOHTpo~b 38 pa60TOI 

H3MepHTeHbHYX CHCTeM 06pa60TKH ~bMOBOi HH~pM~ qeHol H86Qnb

mKX 38Tp8T MamHHHoro BpeMeHH, 8BTOpaMH 6ana pa3pa60T8H8 M8TOnHK8 

oqeHKH ~HCRa XOpomo H3MepeHHHX Co6YTHI ITO pesy~bT8T8M HneHTH~HKa

UHH npoeKUBI TpeKOB Ha COOTB8TCTB~ CTepeocHHMKax. 

llpoBepKa rrpeAnaraeMOI MSTO~H H ITOHCR RpHT8pH8B OT6opa XOpo

WO H3MepeHHHX C06YTHI ITpoH3BO~Cb H8 C06YTHRX C ~HCROM ~y~el 

OT 7 '0 9-H, saperHCTpHpoBSHHYX B XRnKOBOnopo~ol KSMepe ]ID~
~a 2 , KOTOpaH 3KCITOHHp0BaR8Cb B ny~e aHTHllpoTOHOB C HMITY~bCOM 
OKO~O 23 raB/C. Co6YTRH HSMSP.~Cb Ha Tpex CTepeocHKMKax Ha CKa

HHpYIJIIleM aBTOMSTe TWia HPD 73 • PeKOHCTPYRUBfl C06YTRI ITpOH3BQ-
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~1aeL C/~0~~ CIIeUHaALHOI Bepcl!H reOMeTpHqeeROI nporpaMMH 
THRESH • 

~HHSR pa60T8 IIOCBRWeHa HSJIO&eHHm MeTOp;HRH OIJ;eHKH q:r.tMa XO
pomo HSMepeHHHX C06HTHI no pesy~LTaTSM HneHTHquR8URR npoeRI.Uil Tpe
KOB H8 Tpex CTepeocHHMRax, OIIl!CaHH~ COOTBeTCTBymmHX KpHTepHeB H 
ltOCTOBepHOCTH nOJiyqaeMHX C HX noMO~m pesyJILT8TOB. 

§ I. MeTomnsa :r.tgeHTRd!KKBIJID! rrooeKm!il TpeKOB eo6HTWI Ha ero 
cTepeoemiMI<ax 

HeXOnHHMR maHHHMR anH BOeeTaHOBneHHJI npoeTpaHeTBeHHOI KapTH
HH eo6HTRI B TpeKOBHX KSMepax e ~LMOBHM e~eMOM ~pMSUHH HBnH
~CR H3MepeHHHe H8 eOOTBeTeTB~ eTepeoeHHMKBX KOOp~Tii H306-
paxeHHi penep~ TO~eK, BepmRH l! TpeKOB 1 eHa6&eHHHe eOOTBeTeTBJD
~ MeTKaMH /I, 4/. 

IlpR 06Mepe C06HTHI Ha eKaHRpyx:m:tRX aBTOMaTaX HOMepa rrpoeRUH:It 
TpeROB Ha CTepeoeHHMKBX eo6HTRH MOrYT He eOBnanaTL e HOMepaMH 
peanLHNX TpeKOB. STo o6eTOHT6nLeTBO RM8eT MeeTO B TeX ~aRX, 
Korna IIOPRAOR e~enoBaHRS npoeRUHI TpeKOB e06HTHH Ha eHHMRe (no 
KnH rrpoTHB ~aeOBOi CTp~R) He COBrrap;aeT C paeno~o&eHHeM COOTBeT
CTBYDmHX TpeROB B npoeTpaReTBe. B CBRSH C STHM B reoMeTp~eCKHX 
rrporpaMMaX HMe~CR CIIeUHanLJWe ~ORR ( TRACK-MATCH ) , npe;nHaSHa
qeHHHe nnR nORCKa HS06paxeHHI OAHHX l! TeX &e TpeROB C06HTBR Ha 
ero cTepeocHHMRax. ~ ycnemuol pa60TH aToro 6~oxa Heo6xonHMQ 
HSMepsTL Ka&noe e06HTHe Ha TpeX CTepeOCHHMRSX. 

Hcxo~ naHHHMH AnH RneHTH~8Ul!R rrpoeKUHI TpexoB Ha 
CTepeOCHHMRBX eo6aTHS RBJLID)TeR MeJUTilllll!e BeJil!lUUD,l: 

- yr~, KOTOp!ie RaCaT6nLHiie R npoe~ Tp8ROB B HaqanLHHX 
TQqKax o6pasymT C OeL~ X (HRH y), H HX OmB6KH; 

- KPRBHSHH npoeKUHI, BH'U'ICMeMHe npH nOJU'()HRe HSMepeHHHX 
Ha HHX ToqeK non oKpy&HoeTH; 

- eTpen!i nporR68 H WIHH1i npoe:KIUII. 
3TH B~Hii BH~e~eR IIpH o6pa60TKe pesy~LT8TOB HSMepe

HHI aJieMeHTOB eo6HTM Ha Ka&nOM eTepeoeHBMRe. Kaanu HSMepeHHSH 
Ha cHHMKe npoeRURH TpeKa HMeeT HOMep, a sgaqeHHJI· ee napaueTpoB 
sac~allTCR B gqeiJalr COOTBeTCTBYJIIIRX MaecHBOB 1 onpejteJJJieMlie II:BY
MR qJlte~aMR (HOMepoM eHHMRa H HOMepoM rrpoeR~ Tp8K8 H8 eHHMKe). 

Hne~TH~aURR npoeKURI TpeROB eo6HTHH B nporpaMMe 
THRESH /4- npoHSBOUHTCR B Me~ei noMenoB8TeRLHOeTH: 
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I. ~ Ra&nol RX Tpex eTepeonap (I-2, I-3 H 2-3) CHHMROB eo-
6HTHH ITO oqepeltH rrepe6Hp81lTCR Bee BOSMOEHHe KOM6HH8URH nap npoeR
Ul!i, HS ROTOpliX OT6Hp81lTCR TOHLKO Te napa (ny6~eTH) 1 KOTOpHe 
ynoBneTBOpsm onpeneneHHHM Tpe60BaHRRMo HanpHMep, TpeKH nOJI&Hii 
~e&aTL IIO onay eTOpoay OTHOeHT6nLHO 6asa COOTBeTeTB~mel eTepeo
napa, a KpuBHSHii npoeRURi - HMeTL OUHHSROB!il 3H8K. Ha STOM STane 
HS Beex BOSMOEHHX ROM6HHSURi nap npoeKURI OT6HpamCR H B~a~
CR ll CIIHCRH ny6JieTOB TMLKO T8KHe napa, KOTOpHe MOrYT 6HTL HS06-
pa&eHHBMH peaJILHiiX TpeKOB C06HTHS. Cnl!eOK nY6~eTOB eOCTSBnReTCR 
nRR Ra&nol paecMoTpeHHol cTepeonapu. 

2. Hs eiiHCROB nY6JieTOB, OTHOeRmHXeR K p83JIHqHHM CTepeonapaM, 
BH6RpallTeR TpHIIJieTH, Ka&Uiii HS KOTOpliX IIOp;BepraeTCR npo:BePKSM, 
nOSBO~ l!CRnDqHTL ~O&Hiie KOM6HH8URH npoeKURI, T.e. KOM6RHaUHR, 
He npRHSWte&aUIHe peaJILHHM TpeRSM C061iTM. Bee TpRIIJieTU, npoWelllliHe 
8TH HCIIHTSHRH, ll~81lTCR B rrpeJUJapHTe~LHHI CIIRCOK KaHnHnaTOB B 
TpeRH eo6HTHH. ~ Ka&noro TPRnJieTa, BR~qeHHoro F npep;aapHT~
HHI eiiHcox xaHUHIJ;aToB, ByqHeMeTcs Be~HHS, .IIBJIJmlll8JlCR WHKURel 
paSHOCT.H Z- ROOPltHHST OIJ;HHX H TeX &e TO~eK TpeKa, BH'U'IC~ReMHX 

no CHHMKSM JUJYX pasHHX cTepeonap, Hanp.HMep I-2 H I-3. 3Ta Ben.H
~a xapaRTepHSyeT rrpHHSAJie&HOCTL Tp.HIIJieTa peaJILHOMY TpeKy H B 
naJILHelmeM 6yneT HaSHBaTLCR R&qecT:BOM TpHnJieTa. 

3. Hs rrpejUl8pHT6nLHOrO CIIRCK8 RaHlt.HnaTOB BH6HpaeTCR T8KOI 
H86op TpHIIJieTOB 1 KOTOp!ii YnOBneTBOpseT ltBYM YCJIOBHRM: 

a) JI~SH npoeKURH TpeRa UOAEH8 llCTpeqaTLCR B Ha6ope TOJILRO 
OltHH pas; 

6) eyYMapHOe RaqeCT:BO ROMIIOHeHT Ha6opa ltOJIJIHO 6HTL Ml!HHM8JIL-

HHM. 
4. IlpoHSBOltHTCR rrpOCTpaHeTBeHHSH peKOHCTPYKU'HH TpeROB, eo

nep&amaxes B HalneHHOM HS6ope TpHIIJieTOB. ECJIR B nponecce peKOH
eTPYRURH BOeeT8HaBn.HB81lTCR BCe HalneHHJie KaHUHnBTH .H HX ~CJIO 
paBHO q:r.tMY TpeKOB C06HTU 1 TO YTOqHH!lTCR KOOPUHH8TH BepmHHH H 
pesyJILT8TH peROHCTPYRURH 38IIHCHB~TCR H8 BliXOAQOI ~. 

5. EbJIH &e B nponecce peROHCTPYKl.Ui.H nporpaMMa 6paRYeT OAHH 
Hn.H HeeROJILRO K8HnHA8TOE 1 TO OHH .HC~~eR HS CII.HeKa Tp.HIIJieTOB 
.H Hlll8TCR HOBOe pemeHH:e. 3TOT npoo;eec, BK~JlqSH peKOHCTpy~ HO:BHX 
ltaB,JtJT,J;atoll, nponOJI&aeTcR no Tex nop, noRa He 6y,~tyr BOCCTSHOBneHH 
Bee TpeKH e06HTM 1 JIR60 He 6yneT Heqeprr8H BeCI> eiiHCOK RaHlt.HmaTOB. 
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6. B Tex C~,Korna peKOHCTpyKUKH TpMnH8TOB aaKOH~eHa M 

~CHO BOCCT8HOB~8HHHX TpeKOB C06HTKH M8Hbill8 aanaHHOro, nporpaMMa 
nHTaeTCH BOCCTaHOBMTb H8AOCTaDmHe Tp8KH C06HTKH H3 ay6~eTOB,KOMnO
HeHTH KOTOpHX He BOmnM B y%e BOCCTSHOBneHHHe TpMnn8TH. 
3TH ay6~8TH TaKlte no JmepraKJTCH CITel\MMbHHM HCUHTaHirUIM, BKJIIl~aH 

BH~CHeHHe li1X Ka~eCTB. Ka~eCTBO ay6~eTa ~eTCH ~YHK~el pa3HO

CTH llpOCTpaHCTB8HH&XKPHBli13H ero KOMITOH8HT. PeKOHCTPYKUKH ay6~e
TOB npoH3BOAJi1TCH ITO TOi ze CXeMe, ~TO R TpnnneTOB, TO-eCTb CHa
~Ma COCTaB~8TCH npel(HapMTMI>HHI CITHCOI< KaH;ntllaToB, H3 KOTOpHX 
BH6HpaeTCH pemeHHe ITO T8M ~e KPHT8pHHM, ~TO H nnH TpHnneToB, a 

aaTeM npoH3BOnHTCH peKoHCTPYK~ K8HaMmaToB. llpouecc peKoHCTPYK
URH R SH~aa ay6~eToB npoao~eTCH no rex nop, noKa He 6ynyr 
BOCCTaHOB~eHH BCe TpeKH C06HTHH KnH HC~epnaHH BCe CilHCKH ay6~e

TOBe 
TaKRM o6paaoM, ec~ B npouecce zneHTR~KauHH npoeK~I rpeKoB 

6yneT HalneHO H8llOCT8TO~H08 ~C~O K8HnHll8TOB (TpHnneTH + ay6~eTH), 
C06HTRe He 6yaeT no~HOCTbD BOCCTaHoBneHO H ero MOZHO C~RT8Tb 11~0-

XO R3MepeHHHM. 

§ 2. KpzrepRR AAR ogeHKR ~c~a xopomo RaMepeHHHX co6HTHI 

B CBH3H C TeM, ~TO Ol(HRM H3 B03MOZHHX KpHTepReB ~ paane
~eHKH co6urRi Ha xopomo R nnoxo HaMepeHHHe Moxer 6HTb ~c~o KaH

nanaroB B rpeKR, Haln;eHHoe E npouecce zn;eHTH~aURH npoeR~i, B 
nepByD o~epel(b HCCH8l(OBaH8Cb B03MOZHOCTb npRMeHeHHH 3TOrO KPHTe

pKH. ~ aToro 6ann npoaH~3HpoEaHH peay~bT8TH RAeHTH~KaURH 
npoeK~i H peKOHCTPYK~R 2307 Co6HTHI, H3MepeHHHX Ha 18 ~TO
nneHKax c KaMepu RID~a. Peay~bTaTH aH~aa npnBen;eHH B Ta~

ue I. 
B nepBoM CTo~6ue ra6~~ npnEen;eHo ~Rc~o co6urHI, HaMepeH

HHX Ha ~TonneHKe, BO-BTOpoM - ~C~O BOCCTaHOBneHHHX nporpaMMol 
THRESH (HHR XOpomo H3MepeHHHX) B ITpoU8HTax, B Tp8Tb8M- l(O~H 

co6UTRi, B KOTopHX 6~0 Hall(eHo HYEH08 ~C~O KaHaMmaTOB (TpMnne
TOB R ay6~eToB), B ~8TB8pTOM- pa3HOCTH B llpoU8HT8X M8Zl(y K~
~eCTBaMH C06UTRI,npomel(WHX npouecc Hl(eHTH~KaURH ~ peKOHCTPYKUHR, 
B llHTOM - l(O~ nnoXHX Co6UTRH, npomeUWHX llpoEepKy no ~CAY KaH

nanaTOB. 
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Ta6Jim:l!:! I. 

MaMepeHo BoCCTSHOB- Bee KaH- Pa3HOCTb ,UoJrH 
coi:S. JI8HO aHl(aTH nnoXHX 

II? 86,3% c,n' 4% II% 81% 
55 '78,2% 96,4% 18% 83% 

II3 74,3% 88,5% 14% 55% 
72 70,8% 88,9% 18% 62% 
ffi 44,9%" 62,2% 17% 31% 

150 33,3%" 75,3% 43% 63% 
194 69,6% 82,0% 12% 41% 
142 71,8% 88,7~ 17% 60% 
180 65,6% 84,4% 19% 55% 

69 71,0% 76,8% 6% 20% 
212 66,0% 88,2% 22% 65% 
139 77,7% 89,2% II% 52% 
230 79,6% 90,9% II% 55% 
II2 74,1% 84,8% II% 41% 
IIO 78,2% 88,2% IO% 46% 
164 64,6% 84,8% 20% 57% 
roo 73,0 86, Q'1, 13% 48% 
50 90,0% 94,0% 4% 40% 

cpenMee 69,4% 85,6% 16% 54% 

.11:3 aToi Ta6~ BHl(HO, ~To B rrpouecce peKoHCTPYKURH 6paKy-
8TCH mecrHanuaTb npoueHToB co6uTHi, B Koropux HalneHo Hy.EHOe ~c
JIO K8Hl(Hl(aToB, ~TO COCT8B~eT OKO~O 50% BC8X llHOXO H3MepeHHHX 

C06UTHI. TaKRM o6paaoM, B npouecce Hl(8HTR~SURR npoeK~I TpeKoB 
6paKyeTCH TOJlbKO oKOJIO llOJlOBHHH nnoxo HSMepeHHHX C06UTHI li1 ~C~O 

Haln;eHHHX KaHl(Hl(aTOB B Tp8KH co6UTKH He MOE8T CJIYZHTb HaA~HHM 
KpnrepneM ~ oueHKH Ka~ecTBa HaMepeHHI. KpoMe Toro, aroT Kpzre
pal He il03B~eT BUl(8JIHTb ASZ8 llJlOXO H3MepeHHUe llJleHKH. TaK, Han

pHMep, B Ta~e 3Be3l(O~KOI (*) OTMe~eHH l(He llJlOXO H3MepeHHHe 
lln8HKH, Ha KOTOpHX 6~0 BOCCT8HOBneHO 45 H 33% BC8X H3MepeHHHX 
C00HTJII, a ~HCJIO C06UTHI, B KOTOpHX 6~.H Hall(eHH BCe KaHl(Hl(aTU, 
COCTa~eT 62 .H 75%, COOTBeTCTBeHHo. TaKOI peay~bT8T B OCHOBHOM 
06~CHH8TCH T8M, ~TO Kp.HTepH.H OT6opa TpHnneTOB H OC068HHO n;y6~8TOE 

B CITHCKH KaHl(Hl(8TOB UponyCKaDT 60JibW08 ~CHO JIOZHHX KOM6HHaUHI H 
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ITOTepK TpKTIHeTOB B 6o~LillHHCTBe c~y~aen ROMTieHCKpYDTCR ~~eTaMH, 
ROTOpYe aaTeM 6paRy~CR B rrpouecce peROHCTPYRUHR. Bne~eHKe Xe 6o
~ee E8CTRlilX RpKTepHeB OT60pa KaHp;H~aTOB B TpeRK C06biTKI MOl!8T npH
BeCTR K ITOTepe B rrpouecce H~8HTK~SUKH KaH~~TOB, ITpKHaAn8XamKX 
E pe~LIWM Tpe:K&I. 

B CBR3H C TeM, ~TO ~MO :KaH~~aTOB, HaaneHHbi.X B upouecce 
K~eHTH~RSUHH rrpoeRUKi TpeROB, He ~ReTCH Ha~exHb!M RpKTepKeM 
paa~e~eHRH ~OXO K xopomo K3MepeHHHX C06biTKi, 6~ paCCMOTpeHY 
~yrKe B03MOXHOCTH ,B ~aCTHOCTH COOTHOWeHKR MeX~ ~MOM BOCCTa
H0~8HHbi.X co6YTKI K ~C~OM C06YTHI, B ROTOpbiX Hal~eHHOe ~C~O 
TpKnHeTOB panHO ~c~y TpeKOB C06YTHR, a TS:KXe C06b1THI, B KOTOpYX 
6~ Hal~eHY nee TpK~eTY H, KpoMe TOrO, rrpK H8AOCTaTRe OAHoro 
TpH~eTa H3 OCTaBWKXCR ~~eTOB 6~ HalueH XOTR 6bl 0~. Peay~D
TaTbl 3TOrO aH~3a ~R TOI l!e rpyrrrrbl C06b1THI rrpHBe~eHbl n Ta6~gue 2. 

B rrepBOM CT0~6Ue Ta6~ rrpHneneHbl rrpoueHTbl ~c~a BOCCTaHOB
~eHHbi.X Ha KaJitUOI H3 qioTOM8HOH C06YTKi, COnna~onRe C UHtlJpaMH K3 
2-ro CT0~6UB Ta~ I; no-BTOpoM - npoueHTbl ~ana C06b1TKI, B RO
TOpbiX ~C~O KaH~UaTOB, COCTa~eHHHX H3 OlllJKX TpM~eTon, panHO 
~C~ TpeHOB COOTneTCTnYDmero C06b1TKH; n TpeTDeM - pa3HOCTK M8XnY 
UHtlJpaMH nepnoro H nTOporo CT0~6uon, xapaKTepH3yvmae ~OCTOB8PHOCTD 
OUeHKH Ka~eCTna K3MepeHKA ITO ~c~y Hal~eHHbiX TpMMeTOB; B ~eTnep
TOM - rrpoUeHTbl ~Ma C06biTHI, B KOTOpbiX rrpH TIOTepe He 6o~ee ~eM 

OJ:n!OI'O Tp~eTa Hal~eH XOTR 6hl OAMH ~6~eT; B TIRTOM CTM6Ue -pa3HO
CTH Mel!~ UKtPPSMH nepnoro H ~eTnepToro cTo~6uon Ta6~~. xapaKTe
PH3YDWWe ~ocTonepHOCTD H atPtile:KTRDHOCTD rrpeAHaraeMoro KPKTepKR. 
H3 Ta6~~ 2 DKAHO, ~TO RaK ~C~O TpHMeTOB, HaA~eHHbi.X n rrpouec
ce H~eHTH~SUKK rrpoeRUHi, TaR K ~MO TSKHX TpK~eTOB nxmG O~H 

~6~eT TI03n~ C TO~OCThD n HeCRO~DKO rrpoueHTOD OT ~cna H3-
MepeHHbiX C06YTHI OUeHKnSTD ~CHO XOpomo H3MepeHHbi.X C06b1TKI. 

3TH RpHTepHR II03n~ OUeHHBaTD ~C~O Xopomo K3MepeHHbiX co-
6biTHI He TO~DKO ~ 60~DWHX rpyrrrr C06hiTHI (1-2 Thlc.), HO K Bhl~e
~RTL MOXO H3MepeHHYe ~eHRK, Ha ROTOpbiX H3MepeHO HeCKO~LRO ne
CRTROn C06biTHi. ilpH~eM,~RC~O MOXO H3MepeHHbiX C06hiTHI OUeHKBSeTCR 
B 6o~LmHHCTne CJI~aen c TO~HOCTDD "'I0-20%. Ha Ta~ 2 Taue 
C~e~eT, ~TO npe~rroqTHT~DHee TIO~D30B8TDCR nTOpbiM KpMTepMeM, T.e. 
C~T8Th XOpoWO R3MepeHHbiM C06biTReM T8KOe, B KOTOpoM ~C~O KaH~
~aTOB n TpeRK, COCTORmee H3 Ol!lmX TPHfin8TOB RnH TpRUXeTOn nnDC 

Oll:HH ~6~eT, panHo ~Rc~y TpeKOB co6HTKR. OueHRa :ae xopomKX co-
6HTHI- 'TMDRO TIO ~CJIY HSQeHHbi.X TpHUXeTOB, KSR rrpanHJIO, ~aeT He
CKOJIDKO aaHHJ!8HHOe 3HaqeHKe. 
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Ta~a 2. 

--
BoccTaHOB- Hal~eHY PaaHocn HalfeHbl TPHM. PaaHOCTD 
~8HO nee Tplilrur. (I-2) + nY6JieT (I-4) 

86,3% 72,6% 13,7% 81,2% -5,I% 
?8,2% 76,4% 1,8% 81,8% -3,6% 
74,3% 76,1% -I,8% 86,?% -12,4% 
70,8% 68,1% 2,8% 76,4% -5,6% 
44,9% 34,7% 10,2% 44,9% 0,0% 
33,3% 16,7% 16,7% 26,7% 6,6% 
69,6% 67,0% 2,6% 73,7% -4,1% 
71,8% 65,5% 6,3% 71,1% 0,7% 
65,6% 57,8% 7,8% 69,4% -3,8% 
71,0% 59,4% II,6% 66,7% 4,3% 
66,0% 62,7% 3,3% 71,2% -5,2% 
77,7% 71,2% 6,5% 81,3% -3,6% 
79,6% 74,3% 5,2% 81,7% -2,1% 
74,1% 67,9% 6,3% 72,3% I,8% 
?8,2% 69,I% 9,I% 75,5% 2,7% 
64,6% 59,8% 4,9% 64,0% 0,6% 
73,0% 72,0% 1,0% 76,0% -3,0% 
90,0% 82,0% 8,0% 88,0% 2,0% 

-cpe!IJ{ee 
69,4% 63,I% 6,3% 70,7% -1,3% 

-
~ rrponepRR npanMDHOCTR no~qeHHbi.X RPHTepRen 6~1ii ~ono~-

HKT~DHO rrpoaHSJIR3RpOBaHbl peay~hTaTbl peROHCTPYRUKR C06biTRH, R3Me-
peHHbi.X eme Ha 26 ITJieHRax. 3TOT MSCCRB ~HHbi.X CO~epxaJI 3109 C06biTRi. 
Peay~DTaThl aToro aH~Haa rrpHneneHbl B Ta6~e 3. B nepnoM cTo~6ue 
yRa3aHO ~C~O H3MepeHHbiX C06HTRI Ha Ra&AOI MeHRe, a n OCT~DHbi.X 
cTo6uax,co 2-ro no 6-it, conepzaTCR TSKRe :ate ~HHble, ~TO K n T86-
~e 2 (cruO~bl I-5). 

3TH naHHhle rronTnepz~DT npaBMDHOCTD C~~aHHOrO paHee Ehl-
BOna 0 B03MOXHOCTH HCIIO~h30BSHKR peayJIDTaTOB HA€HTH~R8UKH npoeR-
uRI TpeROB Ani! OU8HRH ~c~a xopomo H3MepeHHbi.X co6b1TRI RaR Ha 
60~DillHX MSCCKBaX naHHbiX, TSR H Ha MaCCHBax, COCTORmliiX H3 HeCKO~D-
RHX necRTROB C06hiTHI. 

9 



.I13MepeHO 
cod. 

94 
II4 
135 

90 
Il8 
141 
131 
1?6 
122 
Il8 
II9 
13? 
II4 

94 
132 
133 
89 
40 

12? 
?3 
54 

124 
158 
216 
144 
Il6 

cpei(Hee 

BoccTaHoBJI • 

58,5% 
81,6% 
?2,6% 
?6,?% 
66,1% 
?3,0% 
?6,3% 
68,8% 
86,1% 
?2,9% 
66,4% 
?4,5% 
?9,8% 
?3,4% 
55,3% 
?5,9% 
83,1% 
?0,0% 
?4,0% 
?5,3% 
85,2% 
48,4% 
?2,8% 
81,5% 
?9,9% 
69,0% 

72,3% 

Ha~neHH 
BC€ TPHilii. 

54,3% 
?5,4% 
68,9% 
?2,2% 
63,6% 
68,8% 
?4,0% 
65,3% 
??,9% 
?1,2% 
?0,6% 
?1,5% 
68,4% 
?1,2% 
54,5% 
6?,7% 
?7,5% 
?5,0% 
66,9% 
?1,2% 
7?,8% 
46,0% 
69,0% 
?3,6% 
?3,6% 
63,8% 

68,9% 

Ta6.Jmga 3. 

Pa3HOCTb Hal~eHH Pa3HOCTb 
(2-3) Tp.+1~dR. (2-5) 

4,2% 
6,2% 
3,?% 
4,5% 
2,5% 
4,2% 
2,3% 
3,5% 
8,2% 
1,7% 

-4,2% 
3,0% 

II,4% 
2,2% 
0,8% 
8,2% 
5,6% 

-5,0% 
?,I% 
4,1% 
7,4% 
2,4% 
3,8% 
?,9% 
6,3% 
5,2% 

3,4% 

60,6% 
86,8% 
77,0% 
82,2% 
?0,3% 
74,5% 
82,4% 
?2,7% 
86,1% 
80,5% 
79,8% 
79,6% 
79,8% 
78,7% 
62,1% 
78,9% 
83,1% 
?7,5% 
75,6% 
80,8% 
85,2% 
51,6% 
77,8% 
81,5% 
81,3% 
73,3% 

76,3% 

-2,1% 
-5,2% 
-4,4% 
-5,5% 
-4,2% 
-1,5% 
-6,1% 
-3,9% 
0,0% 

-?,6% 
-13,4% 

-5,1% 
0,0% 

-5,3% 
-6,8% 
-3,0% 

0,0% 
-?,5% 
-1,6% 
-5,5% 

0,0% 
-3,2% 
-5,0% 

0,0% 
-1,4% 
-4,3% 

-4,0% 

B 38Krr~eHHe paccMoTpHM RHHRHHe MHO~ecTBeHHOCTH Ha o~eHKy 

~cna xopomo H3MepeHHHX coduTHI, a TaKEe npoueHT noTepb xopoWHX 
COdUTH~ H ~ORID IliiOXHX, COT(ePEamHXCR B OTOdpaHHUX TIO KpHT8PHRM 
coduTKA. 
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B TadRHUC 4 ITpHBeT(€Hll pe3yRbTaTH aHanH3a 4,5 THC. COdllTHH, 
Bl\JIID'lM pe3yRbTaTbl peKOHCTPYI\UHH 26 M8HOK, ITpHB€1\CHHhl€ B TadJIH
UC 3. B TadRHUC 4 ITpHBe~eHH 'lHCRS xopomo H ITROXO H3MepeHHhiX COdbl
THi ~R pa3HOi MHOXeCTBCHHOCTH (OT 3 T(O 9) H, COOTBeTCTB8HHO, 
"!HCRa COdblTHH B npoueHTaX OT odmero 'lHCRa C ~aHHOi MHOE8CTB8HHO
CTbiD, B KOTOpax 'illCRO HaiT(eHHhiX TpHrrReTOB paBHO 'lHCny TpeKOB CO
dHTM (4-1 CTOJI0eU) 1 M8Hbme rrocneiJ;Hero Ha 8AHHHIJY, UFOby, TpH H 
donee (CTORdJJ;bl 5,6 H 7, COOTBeTCTBCHHO). B UBYX IIOCReT(HHX CTOJ!d
uax yKa3aHbl COOTB8TCTBCHHO T(ORH COdblTHH B rrpoueHTSX (xopolliHX H 
MOXHX), B 1\0TOpax B I!pouecce Hl{eHTHtPHKai.UUi dWIH HaRU8Hll FCC 
TpHITnCTbl nHdO nee TpHWI8TH H TpHrrneTH nniDC OAHH nydneT. 

.113 3THX AaHHHX BHUHO, "!TO B ITO)laBRHIDmeM dORbmHHCTBC cnyqaeB 
(~80%) TpeKH Xopomo H3MepeHHHX COdHTHH COCTORT 113 OUHHX TpHTIRe
TOB .,llJia rpexJiyqeswc codHTHH aTa !..U'ItlJpa donee 90% a MR codblTHH 
C dORbmei MHOEeC'l'BCHHOCTbiD - 01\0RO 80,70 H 60%, COOTBCTCTBeHHO. 
~TO KacaeTCR ITOTepb XOpomHX COdblTKA, TO eCTb COdHTHR, OTdpacuBae
Max rrpHHRTblMH KpHTepHRMH OTdopa, TO HX UOnfl B cpeuHeM OROnO 10%. 
KpoMe Toro, n "!HCRe codHTHH, npomegmHx rrponepFy no pe3ynbTaTaM 
HUeHTHtPHKaUHH, conePEHTCH oT IO no 15% codHTHI, oTdpacHPaeMHX P 
npouecce peKOHCTPYKUHH. TaKHM odpa3oM, yKa3aHHHe KpHTepHH rro3FO
nRIDT oueHHBaTb 'lHORO xopomo (HRH wroxo) H3MepeHHHX codHTHi, HO 
HX He peKOMCHT(y8TCR HCITORb30BaTb nnR OTdOpa rrnOXO H3M8pCHHhiX CO
dHTHH, T.K. rrpH 3TOM dyuyT BbldpacHBaTbCR OKOnO 10% COdblTHH, 
BOCCTSHaBRHBaeMbiX reOMCTpH"!eCKOH nporpaMMOi. 

§ 3. MeTO@Ka OUCHKH "!HCRa xopomo H3MCP8HHHX COdHTHH 

.113 pacCMOTpeHHbiX Bblllie KpHTepHeB OTdopa XOpOWHX COdHTHH cne
UJCT, "!TO )J)lR rrony"!eHHR HHtlJopMaUHH o Ka"!eCTBe odMepa MaccHBa co
dHTHI I{OCT8TO"!HO HUCHTHtPH!..U'IpoBaTb npo8KUHH TpeKOB KaEnoro COdH
TM Ha ero CT8p80CHHMK8X, 38T8M TIOIJ;C"!HTaTb, CKORbi\0 HaH;u!JJ;aTOB 
B TpeKH COCTaBneHO H3 TpHMCTOB, a CKORbKO 113 nydneTOB, H cpaB
HHTb ~CRO HaiueHHbiX KaHUHUaTOB C "!HCRaMH Tp8KOB COdHTM. Codb1TH8 
MO~O C~TaTb xopomo H3M8p8HHHM, ecnH OHO YUOBJI8TBOpRCT cne~WHM 

ycnoBKRM: 
1. ~CRO HaiueHHUX KSH~aTOB paBHO "!HCRY TpeKOB COdHTHR. 
2. Bee HSiT(eHHHe KaHUHotaTH COCTORT H3 TpmweTOB rrpoeK!..U'IR 

TpeKOB, RHdO H3 TpHMCTOll H TonbKO 0/UIOro eydneTa. 
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Ta6Jig 4. 

lfuCJIO % OT 06- Haftn;eHO TpHnJI8TOB Haftv;eHLI Hab. 
co6hl- mero trnc- NT NT-1 

BCe Tp.+ I 
TO Jia NT-2 ~NT-3 TpiiiiiJI. 1JY6JI. 

T peXJiyl!eBhle C06b1THJI (1458) 

xoponme 1237 84,8% 78,2% 4,9% 1,7% - 78,2% 83,1% 

IliiOXHe 221 15,2% 3,9% 7,8% 3,4% - 3,9% 5,5% 

llHTHHYII6Bhl8 C06b1THJI (1604) 

xoponme Il48 7I,6% 60,6% 5,2% 4,2% 1,6% 60,6% 65,3% 

llJlOXRe 456 28,4% 5,7% 9,7% 7,7% 5,3% 5,7% 8,4% 

CeMHHyl!eBh!e co6hiTHR (lOll) 

xoponme 600 59,3% 42,3% 7,1% 7,2% 2,7% 42,3% 48,6% 

lJJIOXHe 4Il 40,7% 9,6% 10,8% 8,2% 12,1% 9,6% 12,5% 

AeBaTHH~I!eBh!e co6hiTHJI 
xoponme 189 49,2% 30,5% 8,3% 2,1% 7,0% 30,5% 37,5% 

IIJIOXRe 195 50,8% 10,9% 13,3% 8,6% 18,0% 10,9% 15,6% 

CYMMapHoe no BCeM co6hiTHRM (4457) 

xoponme 3174 7I,2% 59,6% 5,8% 4,4% 1,3% 59,6% 64,9% 

IIJIOXRe 1283 28,8% 6,4% 9,6% 6,5% 6,3% 6,4% 9,0% 

HaftneHHoe TaKHM cnocs6oM tm:cJio xopomo RSMepeHHbiX co6biTRI coBnana

eT(c TO~OCTLIO AO HeCKOJILKHX ITpo~eHTOB OT o6mero 'lHCJI8 IIISMepeHHbiX 
C00b1TKI) C 'lliC.IIOM COObiTRI, TIOJIHOCTLIO BOCCTaHOBJieHHbiX reoMeTpR
~eCKOI nporpaMMol, XOTR He BCe COOhlTHR, npomev;nme STY llpoBepKY,B 
v;eiCTBRTeJILHOCTH RBJIRIOTCR XOpomHMH. 

B CBR3H C STHM MOZHO RCTIOJIL30B8TL CJie~ npo~eaypy o6cqe

Ta Kaanoro co6biTHJI nRR o~eHKH 'lHCJia xopomo KSMepeHHbiX co6biTHI. 
I. PesyJILT8Tbl o6Mepa SJieMeHTOB co6HTRR Ha Kaa~oM KS Tpex 

ero CTepeoCHKMKOB nepeCqJ~ITHBaiOTCR B TIJIOCKOCTL, 38ll8HHY10 KOOpv;KHa
TaMR penepHbiX TO~eK, H npoBepRlOTCR no TeM ze KpHTePHRM, ~TO III npH 
06bi~HOI peKOHCTp~. 
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2. HaxOASTCR IIICXOrJ;Hble ASHHble ~ HrJ;eHTH~RSUJIIH npoeK~ft 
(KpiiiBH3Hhl, yrJihl III T.n.). 

3. COCTSBJI.!JDTCJI CnHCKll: ey6JieTOB npOeK~ii TpeROB, 1\0TOphle MO-

ryr npRH8Afie&aTL peaJILHbiM TpeKaM C06b1THJI. 
4. CoCTaBJIReTCJI CTIHCOK BCeX B03MOXHhiX TpHlJJieTOB, H3 KOTOporo 

OT6HpaDTCJI TOJILRO TaKHe, KOTOpble MOryT TipRHSnReEaTL peaJILHblM Tpe-

KaM co6biTHJI. 
5 • .lfs CII.HCR8 TpHlJJieTOB HSXOllHTCJI CTIHCOK KaH,II;li,II;8TOB. EcJIH 

'!HCJIO R8Hj:(H.jl8TOB p8BHO tm:CJIY TpeKOB C06hiTWI, TO !10CJ1eaHee 38HO

CHTCR B ~HCJIO XOpOIIIRX H ere o6pa6oTR8 npeRpamaeTCRo EcJIH '!HCJIO 
KSH~TOB MeHLWe 'lHCJia Tpe:KOB H8 l(B8 III 60Jiee, COObiTHe 38HOCHTCJI 
B p83PJill TIJIOXO R3MepeHHbiX. EcJIR ~e '!HCJIO K8Hj:(H.jl8TOB MeHLWe '!HCJ18 

TpeROB HS enJ~IHHUY, TO BC8 KOMTIOHeHTbl Haftv;eHHbiX K8H~8TOB HCKJIID
~SDTCR H3 COOTBeTCTBYDmKX CTIHCROB v;y6JieTOB III AeJiaeTCR TIOIIbiTK8 
HaiTH XOTJI Obi Oni/IH IJYOJieT. EcJIH B CTIHCKSX IJYOJieTOB ITOCJie COOTBeT

CTBYDIIlWX rrpoBepoK OCTaeTCR XOTR Ohl O~H 1JY0.1IeT, COOhiTHe Ta~ 

C~HT8eTCR XOpoWHM. 
B COOTBeTCTBHH C 3TOft CXeMOft H3 MOIJYJiel TRv;pa-reaMeTpHH/

7
/ 

6Wia cosnaHa cneiWaJILHM nporpaMMa, no KoTopoft OhiJIO o6chraHo 
OKOJIO 800 C06HTd C KaMepbl JliOI(MHJ18, H3MepeHHbiX Ha HPD 

3
/. 

B Ta6JIH~e 5 npRBeAeHbl pesyJILTSTbl peKOHCTPYKIWH aToi rpynnu 
COOhiTKI no nporpaMMe THRESH , o~eHKH 'lliCJia xopomo H3MepeHHbiX 

COOhiTRI ITO pe3yJILT8T8M zv;eHTH~a~ npoeKIWI TpeKOB III O~eHKH 
~CJI8 xopomo HSMepeHHHX COOhiTHI TIO crre1WaJILHOI nporpaMMe. 3TH 
p;aHHLie ~ meCTH lJJieHOK rrpHBe;J;eHbl B npoueHTSX B rrepBOM, BT0p0M 

III TpeTLeM CTOJIOUSX T80JIH~, COOTBeTCTBeHHO. 
Ta6Jrnua 5. 

,lloJIR COOh!THI, }loJI.R: xoponmx co6bl- ,lloJIR xoponmx 
BOCCTSHOB.IIeH- THI ITO pesyJILTaTa~ COO!iTHft ITO 
HbiX THRESH Hl(eHTIIIqJHK81WH nporpaMMe 

50,7% 56,6% 54,7% 

73,4% '78, 6% 79,8% 

65,7% 68,7% 85,5% 

77,9% 81,4% 80,7% 

72,0% 69,9% 74,5% 

77,2% 77,3% 82,2% 
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M3 STHX gBHHHX EH~O, qTQ o~eHKR ~0~8 XOpomo M3MepeHHHX 006~
TRH p83~qH~H MeTOgaMH (peKOHCTPYK~ co6~THA ITO rrporpaMMe 
THRESH , H~e~aqKH rrpoeK~I TpeKOE ll o6cqeT ITO cne~anbHOft 

rrporpaMMe) ll8DT ~3KH8 pe3y~bT8TH, 38 HCKniDqeHHeM C06HTHft, OTHO
CJllUHXCR I\ OJ)-IOH M8HKe. 

B 38K~qeHHe 8BTOPH B~PaEBIDT r~y6oKym 6~8rog8pHOCTh T.A.CT~ 
n A.~pHepy 38 rro~e3H~e o6cyxgeHRR n M.M.rpaMeHHUKOMY 38 rrpe~o -
CTaBR8HH8 ~aHHUX ARR ITpOB8fKH M8TOAMKM. 
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