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A H H 0 T 8 U H B 

0nRCBHH811 B H8CTOIIlU9A pat5oTe CX9M8 otSpatSoTKH TP•I>B OTnR'!&aTcl! OT a 3110 -

>KQHHOA a
11 •21 

TeM, 'ITO: 

1 I RCDOilb3yiOTCB YCTOII'IBBb18 11: 

neHHII OpOCTp8HCTB8HHbiX KOOpaRHaT; 

y -cM8lU9HRIO CRMM8Tpa•Up:of8 cPGlPMY!fl>l Bbi'IHC-

2 I aBe a aHa JtOMnek-cauaH ae4JopMallBa nneHxa a owa6o1t onTa'i:ec~:o'a ronoliiKR; 
. / 

31 npenno>KeHa MeTonaxa onpeneneHBII npocTpaBCTBeHHMX xapaxTepacTBE T~exa 

MBHRMB38UH9A cPYHKUROHana, UOCTp08HHOrO B DllOCKOCTR neBoro R npaBOrO K&apOB. 

Y~ta3aHaaR MeTonRKa pacnpocTpaaeHa Ha cnenbl, npoeKua• KOTOpblx HanpaaneHbl ano·n~ 

6a3bl; 

41 ocymecTBneHa Bb!A&'Ia xapaKTepacTBK cnenoa Ha nep4JoKapTb1 1 a pa3pat5oTaHa 

CRCT9M8 KpHT9pH9B ADII OT!iOpa npaBHobHbiX H3MepeHHA; 

51 paCCMOTp9H8 M9TOARK8 R&KOnneHHII 6at5nBOT91tB XOpOWBX B~MepeHall' B n&MBTH 

3CM, c ax nocneay!OlUHM o6c'leTOM no n106oA nporpaMMe /ana npor.p&MM8M I aneHTB­

c:PaKauaa; 

61 HCDOob30B8H M9TOA ycpeaHeHHII npR Bbl'IHCo9HHII H8'18DbHblX napaMeTpOB cPYHK-

UHOH&na HA9HTHcPHit8UHH V -co6b1THII. 

that 

Abstract 

f:-. sch~m~ for analyzing th~ tracks is d~scri~d which is diff~r~nt from 
-,1,2/ 

of! • 

1) In our sch~m~ us~ is mad~ of th~ symm~trical f~mula~· for calculat­

ing the spatial coordinat~s insensitive to th~ y - displacem~nt. 

2 ) Corr~ctions for th~ film deformation and for th~ ~rrors du~ to th ~ O!>­

tical misaligment are introduc~d. 

3) A technique is suggested for determining the spatial charact~ristics 

of the track by minimizing the functional construct~d of quantities taken in the 

plan~ of the left and right pictures, This technique is ext~nded to th~ tracks 

wnose projections ar~ directed along th~ base, 

4) The track characteristics are punch~d on cards, A system of criteria 

for selecting correct measur~ments is developed, 

5) A technique for storing good rn~asurements in the computer memory 

and their subsequent analysis by any program ar~ considered, 

6) The initial parameters of the functional of th~ V
0 

event identification 

are averaged, 

Ill/ 

I 1 

, 

.. , 

I ,W'II 
) . 

. B na6opaTopiiR illbiCOKIIX aaepral OHBVI &MeeTcH 3Ha'laTen&aoe KooR'Iec'tao caBM...:· · 
. ( . ' ' ~' ( 

XOII CO!iloiTIIA II ny3hipbii:OIIMX X8M'epax, C.Q91l8HHbiX npll nOMOlUII aayx06'b8XTHiiiBOlt O't8-
• .,' I < 

pe:oronoal!.\11, MeToa11xa o!lpatsOTxa &TIIx 4JoTorpa4J11A paHee 6hlna paccMoTpeHa ·a. pi!Go-

/1 2 8 41 151 ' . 
Tax ' ' ' • nepexon 11: &tJMepeHIIIIM cneaoa Ha aBTOMaTe noTpe6~aan pa;apa5ooran. 

T8Kf10 nporp&MMJ Ot5C'19T8, KOTOpall n03BOfiRQT o6pa6&TbiB8Tb K8K Cll8.lllil, Kanpaal:ta"ll:..:~· 
' ' ) . 

. a.ttonlo OCR y lnpO&KUIIR STIIX cne.tloa o6p83y!OT C OCbiO Y Y-1'00 OT fl.0 ~0 
0 

·• • • 70 /, TaK H cnenbl, HanpaaneJUible aaonL oc11 X lnp09KUIIII 9TKX Clla)lOI,\ o6p«.;.' 

3yiOT c oc&IO x"·" yron oT 0° :t~;o · .. 20° I. 

Onpenenea11e npocTpaHcTae:Haoro HanpaaneHHH cneaa, npoe~:uaa KOToporo · ~anpaahe~·· 

Hbl aaODio OCR "•• B03MO)i(HO DBWb. B TOM CDy'lae, ecnH H8 H8M H3M8p8Hbl no ·Jtj>a·A·Rilll . ' . 
M epe aBe COOTBeTCTay!Olllll8 TO'I Kll IBKI110'1851 nepay!OI H 9Ta HHcPOpMBU'a:R BB8.Q~M8 ~ 
C'IQTHyKI M8WHRy, 

. l' 
TaxRM· o6pa3oM,a 3CM aaoaHTCII cneayiOwHe caeneHHII, npo6aTble 1 Ha rrep4Jone~ .i 

Te 811TOM8Ta: 

1 I J>W cot5bl'l'BH; 1 

2/ J>W 30Hbl, la3MepeHHHI; 

31 'IHCOO CD9.QOB, H3MepeHHbiX B 30He1 H HX HyMep8URII; 

41 YK838HH8 0 H806XOllHM6CTH Bbl'IHCD!!Tb HMnyobC onpeaeneHHblX cneaos. UO HX 

npotSery; 

51 KOOpARH8Tbl penepHbiX Kp9CTOB cTepeorOoOBKH H8 ne&oM 11 npaBOM Ka.llp!IX; 

61 ltOOp.QHHaTbl TO'I9K C09.QOB; ecns· 9TH TO'IXH COOTB9TCTByiOWH9, of~ npo6ifaaeTCII 

Cn9UH8DbH bill np113HaK, . , 

Bae.i:teRHble ,B MawaHy KoopaRHaTbl TO'IeK neaoro a' npaaoro xaapoa nepeBOlliiTCH a 

Ill · ~ 
CIICT8MY penepRbllt Kp9CTOB, lt8K STO ODHCilHO B , H CneUH80bH811 nporp8MMa npoaeJ)R•. 

9T r~B.QitOCTb H3MepeRHbiX TO'I9K OTA9DbHO Hll oeBOM B npaBOM KB.Qpax. To'IKII, Bbl08.ll8.-. ;-. 

l01UR8 113 o6mero XOll8 XpHBbiX, nporpAMMa RCKDIO'I88T, 

no KOOpAHH8TilM Kp9CTOB Bbi'IHCil519TCII .ll84JOpM8UHII nneHKH,nyTeM 8H8DH3a COOTB8T• 

CTBy!OlUBX TO'I8K cneAOB H8 neBOM B npaBOM CRIIMltaX Bbi'IHCDII8TCII B9oH'IIIH8 y -.cMe• 

W9HHII, KOTOpoa B03HRKaeT 113-38 HeKOTOpoll aeq,opMaUIIR ronOBKH H H9TO'IHOII p83MeT­

KH penepHwX KpacToB. OnpeaenHB aena'IHHbl, xapaKTep113yiOlURe aec:PopMaUHIO nneHKll a 

B9DII'IIIHY Y -cM9lU9HRII, M8WRH8 BHOCHT COOTB9TCT!IYIOWR9 nOnpaBKII a KOopaRH~Tbl 

acex 113MepeHHb1X TO'IeK acex cneaoa a 30Be, 

Tenep& an11 cnenoa, aanpaaneHH blX aaonb oca Y 
Ill 

, cnoco6oM, H3oo>KaKabiM, a J· 
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MOlKHO H811TH Ll/JSI K8lKLlOII TO'IKII H8 ne&oM Kaape •coOT&9TCTayDUlYIO•X/ ell H8 Itpa&OM 

H TaKHM o6pasoM n.epeliTH a npocTpaacTao KaMephl. Hy>KHo HMeT~o ·a BHLly, 'ITO npaBe- .:. 

Ill 1:7 
Ll9HHhl9 1!1 H9CHMM9TpH'1Hhl9 ¢opMynhl Ll/JSI npOCTp8HCT&9RHhiX KOOpllHRaT 0'19Hio 

qyacTBHT9/JioHbl LlalKe K B9CioMa Ma/Jbi:M 1 -cM9Ul8RRSIM, fiOSTOMY Ll/JSI aOCCTaH0&/19-

HHSI npocTpaHCTB9HHbiX KOOplliiHaT, .ll3M8D8HHb!X Ha neaoM H npaaoM K8LlpaX COQTI!IeTCT&y­

IOUlHX TO'I9K, B nporpaMMe HCDO/Jb30a8Hbl CHMM9TpH30aaBHb19 a@p8lK9HHSI, nony<faeMbl9 

HH>Ke. 

06oaHa'IHM qepea r 
AI 

,j X 2 
~I 

+ 1 2 

AI 

paCCTOSIHHe OT TO'IKH nepeceqeHRSI' OOTH'I9CKOft OCR C 0/JOCKOCTbiO neBOT'O Kallp8 LlO npo­

eKUHH i- TOll TO'IKII one.lla H8 neablil K8Llp fcM. pBC. 1 f; 

n = kr,.j 1/J (r Aj)-p8CCTOSIHH9 M9lKl.lY TO'IK8MK nepece'leHHSI HII>KHell noaepXHOCTH 

cTeKna KaMepbl C OUTII'l9CKOII OCbiO H _nRHHeil npoeKTHpOBaHIISI TO'IKII l / k -KOHCTaHT8 

,P(O)=I, 1/J(t• = 1/1. j; 
f.3 {} " k,T.i y, (r.i) - T8HT'9HC yrna M9>KLlY nHHHelt 

npoeKTHpOBaHHSI i -TOll TO'IKH B pa60'I9M 061>eMe KaMepbl H ODTH'l9CKOII OCbiO f ~-

rjr, (r.) = r. /. KoacTaaTa 1 t,(o) • 1, 

Koa¢¢auaeHTbl k H k 1 , cPYHKUHH yr H 

nepHM9HTanbHO H/JH paC'l9TOM; HflKHO OTM9TRTb , 'ITO 

6bJMH <jlyHKUHIIMH TOnbKO '19THb1X CTeneReil r. 

1/r, MoryT tibJTb onpeaeneRbl aKc­

'/1 (r) H l/f1 {t) RBnRroTCII cna-

Xi,Yt: Zt. - npocTp~cTaeHHble KoopaaHaTbl £ 
E en a onTH'IecKRe oca cTepeoronoaKH napannen~bl 

TOil TO'IKH. 

0 z H ne'>KaT & U/JOCKOCTB 

XDY H OCb z Hanpaaneaa arny6t. KaMepbl oT cTeKna1 nony'IHM: 

X- B. 
x. = lk,l/1,. + kf,. 

Ill 

y 
y -• - z k, r,. + k ;-. 

X " X -B .. 
" z lr, J/;;11 + kr/r .. 

121 

y =- _!j_ 
11 

Zk,lfr,.+krjr11 

B. R fj, - xoopllHHaTbl TO'leK nepece'leHRR QnTH'IeCKHX ocell a ocR X I. Tax 

KaK Y - napannaKC Man, TO DO'ITH ac11 RHcPOpMaUHII 0 z - KOOpllRHaTe 3aK/JIO'l9-

Ha a X - napanna~tce, 'ITO ¢aKTH'l9CKH CBOLlHT cacTeMy 4-x ypaaHeRRII K 3-M, 

x/ Y TaKHX •coOTB9TCTBYI011lHX• TO'l9K 

6y HX fi0/Jf'l9HHSI. 

y -cMemeaae TO'IHO paaHo 0, no cnoco-. ' 

4 

83 KOTOpWX MOlKHO 0Dp8JX9/JB'fb ,rrpOCTpaHCTaeHHble KOOpllBB8Tbl cn&JXYIOlllBM 

z , BiB,.- (~r/rvr.- x~lc'fn) 
x11k, '{;,,. - x,.k, rfr,11 /3/ 

·~ ' 

-~ 

. X= -i:_[x"(U!I{r,,+ lrp,) + x.(llr,t,, +ky.) + B. +BJ 

Y = f{ Y, (Z/r,IJr,n + l.t;,.) + Y,. (Z k,'f., +k"'J} • 
J13 8THX ¢opMyn o.feBB.IXJ!O, 'ITO 38M8H.. Y11 Ra Y11 +d , r.zxe c/ 8C'I'~ OOT&'I'()'Ho. ' 1·' 

Y -cM&Ul9BH8, DpRB8JX8T K 0'18Rb M&dOMy H3MSH9HHIO npOCTpaHCTB8HHbiX 'OOpJXIiR&!I'o {; 
' . , .. 

asa'lHTenbHO Meaa.we~y, 'leM aoqycTRMble owa6xa. 

Ecna paccMaTpaaaTb X,Y,l 8 Bhlp8lK9RRliX 1/ R 2/ KBK TO'IKB BHRTOBOI 

R.H 

x .. J.. 3i, r9~/':fif-11 / 
I . f.t"•.J +X, 

/ 

l y ",-: ;co:~(p+.)) + I f C04)-f Yo 

/l_" (ij<i):t + zo /:J'>O/ 

·. :;r."~~ 
n~;··. 

•, .. 
'',•, 

" 

3a.zxasso11 a uapaMeTpB'lecKoll ¢opMe I J -napaMe'l'p/, rae 
) I -ltpRBH3Ha np-.cil. , 1',' 

, , . , : ·."~<.I. 

sa nnocltOCTb XO!:l ' ) H o( - yrnbl B nepaoll TO'lKe, 

TO'IKB, TO IIOny'lHM: 

~ • X 

} "{J,l,) ,ri, X.,,':/.,, Z o) 
Y, = .>: Y, ) Y J,9,J',, ri, X,, , ,Z, 

)(~ " Xn( . X ':f. Z ) 

J 
J,9,ft,d, o, "' 0 . 

Yn • Y,(:l rJ X Y. Z ) )3-J./31 ) 01 t:J 1 0 

06o3RA'IIIM 'l&pea A !eM. pac. 2/ ¢yaxuaoaan 

A -t n;in [r x.; -x.t + ( YAi - ys·] + 

+ J ";';,{f~,rx.}"+ (Y,.;,-Y,)'j + 

X Y. z 7' uepe••'~ o, ()J 0. . ,•'~~r 

141. 
.,/ 

:t' 

15( 

.,. f ";'"[{II•'J- x~)"+ (x,,- X nl+ (Y•J -Y,.y + (Y,'J.- Yn l] 
EcnH 83RTb T8BR8 3R8'18HRR 1,/', «, x.,Ya,zo I KOTOpble ot5pamaiOT A B 

MHIIBMyM, TO 8TH 3R8'18RRB OIIp9JX8nRIOT BRBTOBYIO nHHHIO, H8BllY'IWBM o6p830M 'llp1!6illl,., 

lK8HRYIO II: cneay ·'l8CTHUhl B OLlHOpOLlliOM M8T'HBTROM none, HanpaB/J8RHOM. IIO, OCII Z) 
MHOT'OKp'aTHbiM pacCeiiHH9M KOTOpOII R HORH3aUHORHbiMH ROT9pSIMR MO)KHo" npeaetipe'lb~ 

5 
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Ha'lanaHI>le napaMeTpbl anH Bbi'IHcneausr cjlYHKUHOHana 

a I OnpeaeneHHe X 
0 H8'1. 

1 
y 

o Hat~.' z o Ha'l." 

3a napaMeTpbl H8'181fl>HOI'O npH01fHlK9HBSI MOlKHO npiiHSITl>: X
0

, .f
0

, Z 
01

onpeaeneHHbl!" 

no ¢opMynaM /3/ ansr nepaoll TO'IKH cneaa /no eTHM lKe ¢opMynaM MOlKRO onpeae-

nHTl> ·X q , f q , Z q - LllfSI BC9X COOTB9TCTB;YIOllliiX TO'feK/, 
~} 

6/ OnpeaeneHHe a H 
Ha'f. 

• f3 • 
Ha'f, 

VJs BbipalKeHHll /4/ .II /5/ MOlKHO HaiiTH Ll'IISI Bcex COOTBeTCTB)'IOllliiX TO'I9K Ra ne­

BOM H npaBOM Kaapax: cla~o) B (Ia.n) - OpTbl npOeKURR Ha Kaap B9KTOpa CltOpOCTR Te­

Kylllell TO'fKH ~HH:I'OBOil lfBHHII;(fj:(IA ) R (Kclff) - KpRBB3H)' np09KUBII BHHTOBOII lfHHBII, 

noao6paa MeTOLlOM R811MeHbllliiX K&aapaTOB rlfaLlKYIO KpBB)'IO /HanpBMep, napa6ony;, 

HaHif)''flllHM 06pa30M npOXO.ll"lllYIO '!epe3 Bee 113MepeHHble TO'IKH npoeKUHB cneaa Ra 

neBOM /cOOTBeTCTB9HHO - npaBoM/ Kaape, Mbl MOlKeM 8 KalKaoll COOTBeTCTBYIOlll911 TO'f­

K9 /1, .. ., q ; ... / onpeaenHTb: (J8A ) 11ri8n ) - OpTbl npoeKUHH CKOpOCTH 'laCTHUbl H8 

neBOM H npaBOM Kaape, C'fHTaSI, 'ITO RpOeKUIJSI CK·OpOCTB 'faCTBUbl HanpaaneHa no Kaca­

T91fbHOII K onpeaeneHHOII Bbllll~ 1'1f8LlKOII ltpRBOII j {!14). B ( ff 8n) - KpHBH3Hy npoeKUIIII 

TpeKa, C'fHTaSI, 'ITo OHa paSHa KpHBH3He I'll 8LlKOII KpBBOA. 

e. 
0' 

npupaaHRaasr BblpalKeHIIsr { lq.) u ( J 4), (Itt~) H (I&,) , nony'fiiM ansr KalKaoll 

COOTB9TCTB)'IOlll~A TO'fKII Ll&a ypaBH9HIISI, B3 KOTopbiX onpeaelfiiiOTCSii £1fi, 

a nepaoll TO'fKe cneaa, tgd't 11 flJ. -8 fj, ! 011 
TO'f Ke oneaa. 

II _fl, 

Llnsr oneaoa, npoeKuHH KOTOpblx TO'IHO HanpaaneHbl aaon& x., , Bblpa)l{eHHe, onpe-

aenHromee d. , npeapamaeTcsr a HeonpeaeneHHOCTb TBna % , oaHaKo, acnon&sysr 

aononH;-'fen·bHYIO IIHtlJOpMaUHIO X~' 7Ji ' z'J, ' nony'fHM: 

i,d ,. 2. (zo -Z't}:!i.n 2fr 
IIJ, 3.1d(X.-X't)'--(Y.,-Y'I-)'" 

B Ka'lecTae Ha'fan&HbJX 3Ha'leHHII 6eneM 

d Ha'f, = tt't.C t:J ( t:Jd) 1 

.f3Ha'l. • j I 

rae noa ~-d H J noapasyMeaaeTcsr ycpeaHeHHOe aHa'!eHIIe no seeM Bbi'!HcneHIIHM c 

yqeToM aeca. 

a/ Onpeaen.,HHe 
tHa'l. 

.[lnsr onpeaeneHIIII Ha'lalfbHOI'O 3Ha'feHHSI ~ , npHpaBHIIBaeM Bbl)3a>KeHHSI ( i!t~•} 1-t 

( jJC.) I (§on) H (!i ~ .. ) BO Be ex COOTBeTCTB)'IOlllHX TO'IkaX /c'ljjTasr, x.,Y.. ,Zo 1 

d .ft pa'BHbiMH Ha'lan&HbiM 3Ha'!eHIIHMI. Ka>Kaoe H3 nonyqeHHbiX ypaaHeHIIII nHHell-

' 

6 

\.ti. 

'~'"""""·;·:) 'T: "'P ··~;:"?.W""_T.,-~0 ~-~v-·~1":'7 .. ,_, .... , -........ --~---··· , ..... ......,.,,r-~ 

HO OTHOCIITenaBO ' .. , B aa g Hifl, Mbl npiiMeM ' , ycpeaaeasoa no 
seeM g •. 

Yxa3aBBall MeTOLlBXa onpeaeneHBSI napaMeTpOII Tp8Ka /s BX OWB6011:/ 'IGpea MBBH-,, 

MB3aUHIO A no g , a , f3, X
0

, Y
0 

, Z 
0 

MolKeT 6b1Tb c rcnexoM npi!Meseaa H LIM 

cneLlOB, npoexURB KOTOpbtX BanpaBneBbl BLlOnb OCR YA,n , 0'1eBBLlBO, 'ITO 8 &TON cny~ 

'Ia& R8T H806XOLIBMOCTB RM8Tb 118 cneJ:Ie H3M&peHBII aononBBT81fbBt.IX COOTBeTCTB)'IOWBX 

TO'I8K. 

Opraaxsauus H3Mepaaall aa aaToMaTax • nonyaBTOMa~ax 

npa nepeBOJ:18 R3MepeHRll C MHKpOCKOnOB Ha nonya8TOMaTbl p93KO )'B81fH'IH888TCJI 

o61.eM HH¢QpMaUHH, KOTOpblll .llOn.>KeH 6b1Tb o6pa6oTaH, a HexoTopoa YXYll'-I.UeBR8 TO'IROc­

TH H3M9p8HHSI RpOCTp8HCTB9HHbiX XOOpLlHRaT, Bb1388HH09 TeM, 'ITO Ha nonya8TOM8TiiX 

npOH3BOLIRTCSI H3MepeHH8 He COOTB8TCTB)'IOWHX TOqex, Tpe6yeT 6onee TlllaT&nbHOI'Q, OTIS<)'" 

pa npa8RifbHO R3MepeHHbiX TpekoB. 

Co6biTHe, cocTORlll&e R3 n cneao8, MO>KeT c'IRTaTbCH H3MepaHHbiM npa8HlT&Ho.: 

a/ ecnR xalKJ:Iblll R3 cneao8 H3MepeH ae MeHee aayx paa, a peayn&1'aTbl oTnR'IaiOT-

CII H8 6onee '19M H8 OLlHy-aae CT8H.0.8pTHbie OWII6XH, RnH 

6/ ecnR xa)I{LlbJli onea H3MepeH oaaH paa, ao yao8neTaopHeT TaKHM xpaTep*•~.- xo­

TOpble rapaHTRp:YIOT, 'ITO BTOpoe H3M9p9H119 &TOI'O ClT9J:Ia /y,lli,OB1f8T80pRIOlll98 3TH~· ·me 

KpHT&pRIIM/ 6yJ:I&T C BepOSITHOCTbiO 'W OTlTH'I8TbCSI He fionee '19M Ha 0LlHy-LIB8 OlllB, 

KH oT pe3yn&TaTo8 nepaoro R3MepeHHH, rae w LlOCTaTO'IHO 6nR3KO K' 1 /Tpe6oaaHRR K 

• llbiTaxaiOT aa ycnoaxll ¢HsxqecKoll saaa'la/. Cneao8aTen&Ho, -~8nlleTCsr aeo6xoa111 

MbiM nocne 8!d'IHClT9HRR 1'80MeTpHqecKoll 'laCTH nporpaMMbl, BO ewe LIO Ha'lana paC'I8TOB 

no KaXBM-nB60 nporp8MMaM, aaiOlllHM 34KlT10'18HH8 0 C06biTHH 8 U8!lOM, npOH389CTB npo­

aepK)' /caep:&y/ R3MepeHHli cneaoa, c TeM, 'IT06&I nony'IIITb aa6op npa8Hn&Ho R3Mepeit­

B!dX ClT9LIOB XOTB 6bl H H3 pa3Bb1X 30H /H3MepeiiHJi/. 

.[lnsr HCXlTIO'I9HHR pa60Tbl no nepenRCbl8aHHIO H3M8p8HBII H LlliB 3Ha'IHT91fbHOI'O, of)ner­

qeHHR caepKR R3MepeHBII Ha C'I9TBOII M4WIIR8 OCYlll9CTBlT8H8 Bb1LI8qa . OCHOIIHbiX LI&HHbiX 

pac'!eTa reoMeTpH'l9CKOli nporpaMM!d cneJ:Ia Ha Ll88 nep¢oKapTbl R 3aLl&IICT80B4H8 T4K 

Ra3b1889Mall 'nporpaMMa cpaBH9HHR' H nporpaMM8 'KaqecTBO" OTLl81fbHOI'0' H3MepeHHiix/ • 

Ha l-oll nep¢oKapTe npo6118a10Tcsr: 

I. Nil nneHJtR, Nil xaapa: 2. Nl aoHbl; 3. Nil cneaa; 

5,0mB6Ka RMnyn&ca (/l.PfT) 

(!JPP) , yrnoaasr owa6xa 

, yrnoaas owx6Ka ( !i f3 )2 
• 
1 

( lia 1
2 ~ 

4. RM nynbri P ; 

6. Owa~xa HMnynJ>ca 

x/ 
nocne.tuuu• nporpaMMa MO)I{eT aaaeplKRBaT& Bb!Lla'ly nep¢oxapT Tex cneJ:IOII, 

113M8p8HHR KOTOpbiX He )'LlOBneTBOpSIIOT ee KpHTepHHM, 

7 
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7. t l 
8. m HanpaBn!IIOIUil& KOCHHyCbl i, 

1~: ~J 
11. Y KoopLlKH&Tbl nepaoA TO'IKH 

12. z 
Ha 2-oll nepcjJoxapTe npo!SaaatoTcll: 

I'll nneHKH,N.! xaapa; 

N! aOHbl a anaHa cneaa L ) 

4

,

1

.Ni1 CII&Ll8 H B8/IH'IHH8 7 
5. 

6. 

7. 

1. 

2. 

8. 

aononHHT&IIbHble xapaxTepiiCTBKH cneaa • 

8. J 9. 

10. 

H. 

Ll0/10/IHHT&/IbH bl& xapaKT&.pHCT-HKH C/I&Ll8 1 

12. KoHTponr.HaR cyMMa aayx nepcjJoxapT. 

':~ :·~i.~:.:-· ., ,\' 

~ . ,., 
\) 

nony'IEiHHble nepcjJoxapTbi .o!Spa!SaTb!BaJOTC.R no •nporpaMMe 'IT&HHR", xoTopaR·, 

cpaBHHB CYMMY 0TRe'I8T8HHbiX H8 nepcjJOK8pTe B&IIH'IHB C KOBTpOIIbHOA CYMMOII, npoaepR­

eT npaBH/IbHOCTb pa!SoTbl nep_cjJopaTopa a Bbl.llaeT Ha ne'laTr. aaas&Ie,, npo6BTble sa 

nepcjJoxapTax. 

0Th'ellbHO MaWHBa YK83b1BaeT H8 Te nepcjJOKIIpTbl, H8 KOTOpbiX OH8 06Hapy>KHIIS 

COOK B Dp06HBK80 TIIKHa RepcjJoK&pTbl Bb1RHM810TCSI 83 M8CCBB8 H nepenpo6&B810TCII /oRbiT 

DOK83biB8eT, 'ITO T8KBX nepcjJo11:8pT 6b1B88T He 60/l&e 2%/~ 

no OK0H'I8HHB npoaepKH Rp8BH/IbHOCTB 11p06BBKB nepcjJoxapT MOlkHO RpKCTYDHTb 11: 

CP8BH9HH!O pe3yllbT8TOB B3MepeBKII CII&LlOB B 'p83Hb1X 30H8X "/TaX H83biB8eMall "nporpaM­

M8 Cp8BHeHBII" /; Ll/111 8TOrO nepcjJoxapTbl BROBb BBOLliiT B M8WBHY
1 

B ORa' Jl/111 11:8pT 

C/19LlOB, y KOTOpbiX COB/18Ll810T HOMepa R/leHKB-It8Llp8 B C/I&Ll8, Bbi'IBC/IIIeT Be/IB'IBHbl 

ct;(i=l,2.,3,1t} 

rP, -Far 
c:l, p2frl + F2~ rrJ~. 

) 

dz 
L, + L~. 

=L,+L
2

+C 
Q'lC co$ (t, t,_ + m, m 2 +ll,n2 ) 

• 

8 

·-·--1~--·-~..:::~·-----:....,::.,____~ ........... - i .Jijf; 

~: .:. 

","Ct'·~~w' ',.,. • • 

a j(X -X ) 2 + (Y -Y 
3 

Tpex c'IHTaeTCII B3MepeHH&IM 

Ro ycnoaae 

Ol 02 Ol 02 

p2(4J 
a = I l l 

4 p22( ¥ ) 2 

Rp&BB/IbHO B 30H8X 

a,< a'· 
I 

"' 
)2 + ( z - 2. ) 2 

Ol 02' 

(a
4

>lxl 

a 2, ecna .a.nH acex ·., , Bbi/10/IH.e.., 

r. 1,2..l.4, 

rae a' 
I 

- 38Ll8HHble KpBTepBB; &C/IB XOTII 6&1 OLlHH H3 KpHTepaea Be YLlOB/IQTBOI!IIaT-· 

CR, TO HeoiSXO.IlHMO BWRO/IHBTb ewe OLlHO H3MepeHHe, ,8 • nporpaMMY Cp8BH&HKII" BB8)le­

H8 Onpe.a.e/I&HH811 IIOrBK8 1 6narOL18pll KOTOpoA M8WBH8 C8M8 YK83biB8eT, K8KHe 3011bl J1 

C/ly'lae .aayx H Tp&X H3M&p&HBA O.llHOrO Tpexa C/lelly&T C'IHT8Tb XOpOWHMH, 

p H C, 1. 

c:&•lt'l'~ t,,.,,.,{t,J 
~-~,.,..,. 

cp 
t 

' f) 

I. 
z 

Pacnono>Keaae ORTH'I&CKBX oceA H IIBHHH npoeKTllpoaaHHR, 

x/~cna OTHoweaae M'ear.we 1, To MeHRtoTcR MecTaMR uoMepa ·aoH, 

8 
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nporpa.M.M4il p850Tbl C M8I'RHTHOJ\ /leHTOil: 

H8CTOHlU8H nporp8MM8 npeJlH83H8'1eH8 Jl/IH HCltiiiO'IeHHR OCHf?BHOil: M8CCW py'IHOil: 

patiOTbl no paa6opy ~ COpTHpOBKe Bbl.lla'IH C'leTHOII M8WHH&I 1 no BeJleHHIO apXIIB8 H3Me­

peHHII H y'leTa H3MepeHall, 

!· 

jJnR H3y'laeMoll rpynnbl co6biTHII 1 H811JleHHIIIX npH nPOCMOTpe lt8Mepsoll ni!e~a, 
BBOJlHM 88 MarHHTHYIO neHTy Bee HOMepa C06WTHII /nneHKH-K8Jlpa/ H HOMepa Tplllt08 1 

nOJl/lelKalUHX H3MepeHHIO B 8THX C061l1THRX ia rpynne C06WTHII l;IOIIlKHO 6b!TI:o 88 6011811 

2000 TpeKOBI, MarHHTHaR /leHTa yCTaH&BIIHBaeTCR 88 C'IIITHOII M8WRRe BO 

acex C/ly'laRX o6pa60TK.R /o6c'leTa/ nep<jloneHT C 113MepHTe/ll:oBbiX aBTOMaTO·~ H/111 nonyaB­

TOMaTOB, OTHQCRlUHXCR It COtibiTBS!M yK838HHOII rpynnbl, nep~IIIIHT8 06C'IHTbiBaeTCS! no 

reoMeTpH'IeCKOII nporpaMMe 1 H pe3y/li:oT8Tbl p&C'IeTa 38HOCRTCR Ha M8I'HHTHYIO neHTy B 

o6'beMe nepcp0K8p'r CIIIIJlOB H &eKOTOpb!X BeiiH'IHH H3 nporp8MMbl JtOHTpOIIII, nOCIIS 'IIII'O 

cpaay Ha'IHH8eT pa60T8TI:o nporpaMMS "K&'IeCTBO OTJle/ll:oHOI'O HSMepeHHll" 1 OTMe'laiOUl&ll 

niiOXHe H3MepeHHR no Be/IH'IRHe cpeJlHei'O p835pOC8 TO'IeK OK0/10· nOJl06paHHOI'O C/1~8, 

no aenH'IHHP- owa6xn cTpenw nporHC58 cne.lla 11 T.Jl. Ecnn xaxoe-naC5o aaMepesne Tpexa 

He yJlOB/IeTBOplleT KpHTepHIIM 1 ,3a/IO>KeHHbiM B nporpaMMY "Ka'leCTBO OTJle/ll:oHOI'O HSMe­

peHHll' 1 TO 3TO H3MepeHHe He HCnOIII:o3yeTCll B Jl8/I&HellweM HH 8 llpOrpaMMe ycpeJlHe­

HHII, HH B nporpaMMaX, HJleHTHcpHitallHH, /npeJlyCMOTpeHa 6/IOKHpOBK8 npOTHB nOBTOp­

HOI'O o6c'leTa H 381IRCH Ha M8I'HHTHYIO neHTy o6pa5oTaHHbiX paHee 30H, H npoaepxa npa­

BH/IbHOCTH aanHCH Ka>K,D,OrO HS C/leJlOB no JtOB,TpOIII:oHbiM cyMMaM/, nocne 3TOI'O H8'1H-
• x/ 

HaeT palioTaTI:o nporpaMM8 'cp8BHeHHII"' , pe3ylli:oT8Tbl paOOTbl ee B BHJle llHcppOBOI'O 

MaTepHan.e, R 3aK/IIO'IeHIHI "xopowee R3MepeHH9" R/111 'HSMepe!IRI1 C/leJla B JlBHHbiX so­

MaX He COBnaJl&IOT' Jl/111 K8>KJlOI'O H3 TpeltOB 38HOCliTCII Ha '"IIII'HHTRYIO neHTy, 'nps· 3TOM 

npOBOJlHTCII CpaBHIIIIRe H TeX H3MepeHHII 'cneJlOB 1 JtOTOpble tibii!K OTMe'leHbl Kelt nnoxae 

nporp8MMoll •xa'lecTeo OTJlen~:oaoro aaMepeaas• 1 'ITO A8CT Bo3MO>KROCTI:o npoeepi!Tio xa­

'lecTeo ee paOOTbl, R906XOJlHMOCTI:o HM8TI:o JlB8 ll/IH lionee H3Mepellllll O,O,HOI'O Tpelt8, 

Cne,a.y10ma11 nporpaMM8 IT81t H83biB.aeMall nporp8MM8 '8pXHB8payc• I p8C50T8eT no 

Bb130BY 1 TO eCTI:o eCIIll 88 80Mep R46Bp8eTCII 0 DYIII:oT4 'c'laTROII M8WHRbl 1 OH8 npo-

CMaTpRBaeT 381IRCR 88 MBI'RHTHOA ne8Te H BWJl8eT 88 ne'I8TI:o CllelJYIOlURe CBeJle8HR: 

a/ Jt8JtHe C/leJlbl Op8BHIII:o80 H3Mepe8W; 

x/ EcnH pa6oTa ee .seo6xo.llR~a. 

l '" 
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6/ ~ltO/II:oKO H3MepeRRA H Jt8JtHX C/leJlOB B K8KHX S088X He COBOaJlaJOT; 

a/ Jt8J[He C/leJlbl H CltO/IbltO pas &lUe ReoliXOJlRMO RSMepHT.b 1 

no BbiSOBY C DYIIbT8 MOlKeT paooT&Tb H nporpaMMa "Bb!Jl8'1R CBeJleHal!" 1 KO'r0p8B 

Bb!JlaeT 88 Oe'I&Tb 'IRC/18, CTOI1lUHe 118 ylta38HHbiX B aanpoce MeCT!lX "nep<jloKapT' cne-' 
' ' 

,0,08 1 nporp8MMW Cp8B8eHRii 11/IR Jt08Tp01111; npH 9TOM BbiJla'IB BeJleTC!I OTJlell&HO ,0,/IQ 

rpynll 'Xopowee R3Mep98H9' H 'H3M.9peHHI1 C/19Jl8 B Jl8~Rb!X 30HaX He COBnaA.IOT" • 

ECIIB B peayllbT8Te Tp9X R3MepeHHII /se C'I~Tall OTMEI'IeHHbiX KaK 0/IOXHe nporj;jaM­

MOII "K8'1ecTBO OTJle/lbHOro H3M9peHRII' I nporpaMMI\ cpaa8eHH!I He JlaeT 3aKII,IO'IeRHII 

'xopOlUH9 H3Mep98He' RH Jlllll OllHOf'(l H3 HHX, TO ace HM010lUHeCR MaTepHS/Ibl .• T.HX 
,\ 

Tpex H3Mepe8RI1 /aMecTe C COOTBeTCTBYIOlUHM YK!lSBHH eMf, Bbi,0,8 IOTCI1 nporp8MMOII ~ ap-

XHB8pRyCOM", Ha n9'18Tb Jl/111 aH8/IH38 RX cpR3HK8M. 
' '·' 

nporpaMMOA p800Tbl C M8rHRTROII ne8TOII npeJlyCM8TpHBaeTCI1 B03MOlKHOCTb:, 

1 I aa yJta38HHbiX Tpex H3M epe8HA ocTaB HTb O.ll&O HIIH JlBa a ax !IHOBb aaecTa ,K8· 

.M8riiHTHyiQ neaTy;. :,r,-
,•':\ 

2/ 38MeHHTb B 111060M H3Mepe!IRR IIIOelOI'O C/leJl8 IIOOOe 'IRCIIO HIIH 'IHC/18 no >Ken ... \: 
I,·.,J 

BRIO 3JtCilepHM9HT8TOp4; 

3/ 38KIIIO'IeRRII no YK838HRIO 8KCnepaMeHT8TO_P8 OT80CHT9/IbRO IIIOQOI'O H3M9pQ,8llll, 

cnel18, 'ITO ORO RB/111eTCll 'XOpOWHM H3.Mepe8H9M"; 

1/ H80paB/IeRHI1 9KCnepRMeHT8TOpOM M8T9pH8/180 onpeJleneH80I'O C06biTHI1 /a3 ylta-

38HHbiX JIM 30H Jllll11 Jt8>K,D,OI'O H3 C/19JlOB/ 88 o6c'leT no HJle8THcpHKaUH08HbiM nporpaM;o' 

M&M; 

5/ Bb1Jl8'1R H8 nepcpOp8TOp H /ana/ 09'18Tb Jl8HRhiX "xopOWHX HSJ-I.epeHHll'' M8Te­

pR81IOB nporp8MMbl cpaBReBR!I. 

nocne KOMO/IeKT8UHR rpynnhl C06biTHII npaBHIIbHO H3Mepe8Hb!MH C/leJlaMH /no Bbi~O_. 

By C' n·yllbT8/ BKIIIO'IaeTCll nporp8MM!l 'ycp9Jl8eHHH', ltOTOpal1, aHa/IRSHpyll XOpOWHe k3-

Mepe8HR, npoBO,D,HT HX ycpe)lHe8ae, COilOCTaB/1!1!1 KalK'noMy C/leJly TO/IbKO O)lRO ycpeJl-' 

HeHHOe BSMep98He, l-iMeiOlUReC!I 88 M8I'HHTHOI! II9HTe np8BHIIbRO H3Mep9HHble C06b!THI1 

aBTOMaTH'IeCKR /ana no Bbi30By C nyn&Ta/ H8npaB/IliiOTC!I H8 o6c'leT no OJlHOII HJ1H 

HeCKO/IbltHM BJleHTHcpBK8UHOH8WM nporp&MM8Mf 

H)le8THcpH!t8UH!I V - COfibiTHI1, 

HJle8TRcpHK81lHI1 Vp - paccei1HH!I, 

- paC'IeT 3cpcpeltTHBHOll M8CCbl, 

Bb!JlelleHHe lt8H8118 S8Jl8HHOII peaKUHH H T.Jl. 

nporp8MMbl HJlei!THcpR1t81lHB COfibiTH!I 

T,8KBM o6p830M nocne OKOH'Ia8HI1 pa6oT&I c nporpaMMaMH "'IT9HHil", "cp!lBHe&HII' 

B "ycpen8eHHR" KalKJlOMY C/leJly co6biTRI1 conocTeB/I!IIOTCH JlBe nepcpoxapTO'lltH1 H8 
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KOTOpbJ8 BWBeaeHW 0CHOBHW8 a8HHb18,· Xap8KT8pH3)'JOil.IH8 npeBlfnloHO K3N8p8RRWI Tpeic.. 

"co6biTRR jKpoNe K$pTO'I8K cneaOB H8 Jr:8)Kaoe C06WTR8 BM88TCR lt8pTO'III:8 ynpa&?eitrf•, 

Tenepb MO)KHO, BBeaR B MIIWHHY "ycp,aH8HRble" nep¢CIItepTW, DpRCTYD8Tio ,II: 

06C'I8TY C06.&!THR B uenoM, KOTOpblll HII'IRH88TCSI an& "BHDO'IHWX• nporp8MM C fTO'I-
' ' 

H8HHR KOOpaHH8T 3Be3a&l, 88pWJ[I;Ibl 8RRXB H nepBDIX TO'I9:X cneaoa. 8 K8'18CT88 . 

yTO'IH8HHOll 118pWRHW IIRnKa f3883abl/ 6epeTcB· TO'IIt8 CKp81l.lKII8HBII Clle.y.o:B, IISll'l'biX d 

88CaMR, COOTB8TCTBYJOil.lHMR RX TO'IHOCTRM H3M8p8HHR, 8 YTO'IH8l!Hall D8p8~11 TO'IIte cne­

aa - K8K npOeKURH nepBOll TO'IKK Ha BRHTOBYJO RBHRIO, DpK6RR)K8J01l.lYJO cne.z:t /yXAMII,.:, 

Hall nporpaMMa COCTaBneaa A. nyK'I>RRU88WM I. 

Ecn11 Tpe6yeTcK aaeHTR¢aKauall aanxa, xax A0 
ana IC 0 

cotSwTRII, TO aBTOMaT•­

'IeCKR nocne nporpaMM&I A. nyK'I>RHuesa BKnJO'I/l!OTCR riporpaMMa pac'leTa aanoK x npo­

rpaMMa xaeHTR¢HK8UHK f - C06biTKK. i'fCDOIID3Y8M811 B ll8HHOM cny'lae nporpeMM8 
•' . . 121 

RA8HTH¢RK8UHK f -co6b!TRH OTIIR'188TCB. OT paHee K~DOnb30B8BW8liCR nporpaMMbl 

T8M, 'ITO ani! ycTp8H8HHil B03MO>I<HOCTK DOD8AilHHR B nO>KHblll MHHHMyM 8 npouecce 

RTepauxll, ase.z:teao ycpeaaeaaoe onpe.z:teneaxe Ha'lan&Holl TO'IKR /ayneaaa aTepeuxa/, 

'ITO ycTpSHHRO ltM88WyiOCR paHee H&OaH03H8'1HOCTb B onpeaeneHHR ./ R, cneaoaa-

1 T8ZJbHO, o6ner'IHRO Hll8HTR¢HK8URJO. \ ,. 
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Pe3yn&T8Tbl pac'l~a no nporpaMMe aaeHTH¢HKauHR BbiA8JOTCK aa ne'laT&, a aeito-
• • ., 1 

T0pb18 A8HHW8I X8p8KT9pH3YIOil.lH8 "BKDKy•, BbiBOa!ITCR H Ha nep¢JOK8pTO'IKY 8 CR8AYIO"" 

meM nopaaxe: 

1. N9 nneHKH a N9 uapa; 

2 • .J1i1 30Hbl leona OK eCT&f; 

8, )'IW cneaa BXO.!lllll.l&ro B 3B93Jly, OTKOCKT&DbHO KOTOpoll paccMaTpRII89TC 8 8RRX8, 
~ 0 

a nepawll cnea BHnKR. ranoTe3a aaeHTK¢axauaH I A , K. ana y I. 

HoMep Ha6ope KOHCT8HT ( U , t;i X"i 
4. 

} 5. noaotSpaaawll HMnyn&c H ero owaiSKR 

6. 

7. '} 
HanpaBDRIOil.lR8 KOCHHYCbl 

8. m aeiiTpanbHOro cneaa y - co6biTHII 

8. n 

10. 

1 
KOOp.!lRH8Tbl 3893Jlbl OTKY.!l8 Bb1R8Tena f 

11. '18CTHU8, nponeTaas anaaa1 / .QDII 

12. caenaHHOll. rHDOT93bl, 

Ha BTOpOl! nep¢CIKapTO'IK8 D8'18T89TCK KOHTpODbH8R CyMM8, 
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npca&...:. wolp . 

p B C. 2. PaaMeweaae aaMepeHHbiX TO'IeK aa neaoll li npaaoll iipoeKUHfiX TpeKa. 

X - COOTII&TCTBYJOil.lR& TO'IKB, f. - HX HOMepa I 

i - HOM8p8 TO'I8K H8 D&BOM K8ape I 

~ - HOM&pa TO'I&K H8 npaBOM K8l!p9, 

B COCT8BR9HHR nporpaMM npHHHM8DH Y'I8CTH9 n.H .. !Ienanoaa, WeBb 'iya-xya, 

O.B. BnaroapaBoBa, H.C. HoBHKOB8, B.¢l. XnanoHKH8, P. Aranoaa, H.B. nonoBa, 

KOTOpbiM 8BT0pbl Bblp8>K810T CBOIO rny60KYIO 6naro.Q8pHOCTb. 
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