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CoBpeMeHnoe COCTOHHHe ~H3HqeCKHX HCCnenoBSHHft xapaKTepn:ayeTCH mHpOKHM 

HCllOilb30B8HHeM. $BM l!llH aaann:aa s~Ccnepn:MeHT81lbJIOft IIH~OpMaiiHHo 
B llacToumee BPe.MH 3BM aaqn:llaroT n:rpaTb Bee 6onee BaJKayro ponh B yn

paBnean:n: caMHM axcnepn:MeBTOM n: aa:Konnelln:H , sxcnepn:MeJITanhBMX naJIBbiX. 3nex

Tpoaaau Bhtqn:cnn:Tenhnau Mamn:na nenaeTCH, qaCThiO ~Han:qecxofi ycTanoBKn:, ~To noa

BOnH~T B MSICCIIMBilbliOfi.cTeBeBH 8BTOM8TH3HpOB8Tb npoBeneaHe s~cnepHMeHT8 R 

aaann:aa n:cxonaoft Hll~opMaiiHH. 

Ao nocnenaero BpeMeBH 3BM mn:poKo npn:Meaunn:ch npn: aaann:ae· sxcnepn:MeH-

TallbBhiX l!8HBbiX, B TO BpeMH K8K nonroTOBK8 HCXOAHOfi HB~OpMBIIHH xapaKTepH30B8.:.. 

naCb OTHOCIITenbBO JiH3KHM ypoBHeM 8BTOM8TH38IIKKo 

B xaqecTBe npn:Mepa TaKHX cn:cTeM o6pa6oTKH MOJKHO npHBeCTH cn:cTeMy aaa-

nn:aa· Hll~opMann:n:, xapaKTepn:ayromeft BSan:MoneficTBHH sneMeBTapBb!X qacTHII. Onnn:M 

H3 OCBOBBb!X MeTOl!OB c~eMa HB~OpMBIIKH B yK838HBOfi CHCTeMe BBnBeTCH ~OTorpa-

~n:qeCKHfi' MeTOAo 
CYmBOCTb sTOrO MeTOA8 COCTOHT B TOM, qTO 'KapTHBKa', nonyqaiODl8SICSI B 

o6~eMe TpexoBofi xaMephl, ~oTorpa~n:pyeTcn, a aaTeM . npn: noMomn: cnenn:anhBb!X 

ycTpOfiCTB HB~pMBIIRH, BOCHTeneM KOTOpOft BBllBIOTCSI CTepeo~OTOCBHMKH, npeo6pa

ayeTCSI B IIH~pOBYIO.-AnB STOrO mHpOKO HCllOllb3YIOTCB npoCMOTpOBble IIp09KTOpb! C 

B03MOlKHOCTbiO Bbll!8qH IlH~pOBOfi HH~OpMBIIHK Ba neqaTh, nep¢op8IIHIO HllK aa Mar-

BHTByiO neBTY• 
Anu peann:aann:H noTesnn:anhBb!X 1303MOlKBOCTeA ~Torpa~n:qecxoro Merona 
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C'beMa IIHcPOPMBIUin aeo6XO!liiMO. OblnO Y~~nii'IIITb CKOpOCTb !IpOCMOTpa II !13MepeHIIH, 

aa cqeT IICIIOnb30BaHIISl aBTQMaTII311pOBaBHblX CIICTeM, BKniO'laiOlliiiX sneKTpOBBhle Bbl-

'IHCnHTenbBbie Mallillllblo 
11~1 ' 

B naCTOSilliee BpeMSI C03!laH pill! TaKIIX CIICTeM 1 a TaK:lKe paspaoaTbiB8IOT-

CSl HOBbie. 
noMI!MO cPOTOrpatPU'leCKOrO MeTana liOHBIInllCb HOBhie, T8K 883biBaeMhie· oec

tPHnbMOBbie ·MeTO!lhl periiCTp8UIIII1 KOTOpbiB ll03BOnSIIOT BBO!liiTb . SKcnepiiMeHTSnbHYIO 

11n¢opMannro nerrocpencTBeano B 3BM. 

npu paooTe aneKTpOHHOH Bbl'IHCnUTenbHOii MalliHHbl Ha niiHIIII C tP1131l'leCKOH 

yCT8HOBKOli 3BM rronyqaeT naHHhie C ycTaHOBKII II oopaoaThiBaeT IIX B IICTIIHBOM 

MacrnTaoe BpeMenn. Ha ocaoBannn npoBeneaaoro aaan11aa .nponcxonnT Bh!lla'la nn

tjlopMaunu 0 xone 9KCIIepuMeHT8
1 

a B cnyqae ITOnHOCTbiO aBTOMaT1!3llpOBaRHOH CHC-:

TeMLI 3BM oTnaeT curaa!Ihl 9KCII9pllM9HT8nbHOfi ycTaHOBK9 00 113MeHeHllll napa

M9TpOB nna·rronnepmaHHR OIITUMSnbHOrO pelliHMS npoBeneHHR SKCrrepnMeRTao 

npu ncnonb30B8Hllll Bbl'lllCIIIIT9/lbHbiX MSlliliH AOCTaTO'IHO BbiCOI~OrO Knacca B 

npouecce rrpoBenennR ai{cnepnMenTa nponcxonnT nonaaR .oopaooTKa aKcrrepHMei!Tanh

noro MaTepnana 11 ·aaKorrnenne OKOJI'laTenbHhiX peaynbTaToB.· B aToM cnyqae ana

nus lll!q>OpMaUHII 38K8H'IIIB88TCS! BM9CT9 C OKOH'ISHlleM paOOTb!. tPII3ll'l9CKOH ycTa-

HOBKllo 
B TeX cnyqaHx, Korna nonnhlil: ananua ne nponaBoJ:tiiTCR B nponecce aKcrrepn-

/4 5/ . . . 
MenTa ' , oopaooTKa rronpaanenReTCR na ABe qacTn: 

1. npenBapnTenhHhii1 ananua B IICTIIHROM MacmTaoe BpeMeRII c naKorrneJineM 

rronyqeanhix peaynhTaToB na MarnHTHoil: nenTe; 

2. 05pa6oTKa naKorrnennoil: Hn¢opMaUHII B nocnenyromee BpeMSI nnSI nony'leHnSI 

OKOH'IaTenhHbiX pesynbT8TOBo 

Onnoil: 113 rnaBHhiX aana'l npenBapHTenbnoro anan11sa RBmreTcn KOHTponh npa-

BHnbHOCTH pa5oThi aKcnepiiMenTanbnoii annapaTyphi i. BhiAS'III Hn¢lopMaUIIII o xone 

9KCll9pHM9HT8o 
EcTeCTBeHHO, 'ITO paccMaTpHBaeMhie cllcTeMhi o6pat5.oTKll AaHHhix;. nocTpoeJIIIe 

nporpaMM anan11sa 11 HcnonhayeMhte anro!JIITMhi cymecTBenno onpeAennroT~R 113
y

qaeMbiM tjlns~qecKnM nponeccoM, oo'heMOM aKcnepnMeJITanh.noll HHtjlopManlln 11 ee 

p~cnpenenenlleM BO BpeMenH. 
B nannoil: paooTe na npiiMepe KOHKpeTnoro aKcnepiiMenTa no 11syqes!Iro c 
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nOMOllibiO IICKpOBbiX KaMep pacceR 

Ka no·cTpoeniiR Hcrronb3yeMhiX npo 

3Kcnep11MeiiT 6bm npoBenen· 

cunaMII COTpyAHIIKOB na6opa~Opllll 
T9XHllKII II aBTOMaTII3aUllll. 

Mbt 6yneM KacaTbcn, rnaBHh 

CllCTeMhi1 OTCbinSSl ·HRTepecyroroliX• 

oco6eHHOCTIIMII ycTaHOBKII K.pa5o~ 

I • 1 

3Kcnep!IMeHT COCTOBII B H3Y 

Me30HOB na M8!Ibie yr!Ihl Ha Mlllli• 
/7-9/· 

KaMep , coennneuHhiX Ka6ene 

CKH8 yCTpOiiCTBa C MOnep~H3llpOE 

Mamllnoil: E3CM~M." 

CxeMa aKcnepHMenTa noKas 

na na Tpex rpynn. nepBhre· ABe r 

cennnn nccneAyeMhiX qacTnn B M 

HMnynhC qacTIIU B none ananHSHJ 

a) M cKpoBan KaMepa 

eTCll np!IOOpOM, Bblll8IOII!IIM B llllC 

aneKTpH'leCKOfi IICKpbl B TO'IKe U] 

COOCTBeHI!Ofi CllCTeMe KOOpAIIHaT, 

KoncTpyKUIIII IICKpOBhiX Ka" 

HIIMaHHB sa~aq, CTOBII!IIX nepeA 

!IX ananH3ClM, OCTai!OBIIMCSl TOnb 

licKpOB8ll .KaMepa COCTOIIT 

HbiX npOBOllKOB. npll UOA8'18 Bb!C 

qacTnUhi qepea !I.K. B MecTe ee 

BOAaMII · p83Hb!X nnocKOCTefi II 'IE 

HOe none KOTOpOrO B036ymnaeT 

qecKoil: Ae¢opMaUIIH, pacnpocTpa 

npHeMHhte KaTymKD B none nonsr 



., 

CKOpOCTb npOCMOTpa H H3MepennA 

· CHCTeM, BKniO'l810lliHX aneKTpOHHbie Bbi-

I 1-3/ . 
cncTeM , a TBK}I{e paapa6aTbiBaroT-

nosiBHITHCb HOBbie, T8K .HS3biBSeMbie 6ec

U03BOITRIOT BBO~HTb SKCnepnMeHTSrrbHYIO 

MSlliHHbi HS ITHHIUI C cpH3H'leCKOA 

.-,TaHOBKl1 ll o6pa6aTbiB8eT HX B HCTHHHOM 

anannaa nponcxo~nT Bbi~a'la nn

nonnocTbro SBTOMSTH3HpOB8HHOA CHC

ycTaHOBKe o6 naMenennn napa

npoae~ennn aKcrrepnMenTa. 

MSlliHH · ~OCTSTO'lHO BbiCOKOrO KITSCCa B 

peaynbTaToB.· B aToM cnyqae ana

oKOH'lanneM pa6oTbi. cpnanqecKoi!: ycTa-

nponaBo~HTCR B nponecce aKcrrepn-

Ha ~Be 'l8CTH: 

MacrnTa6e ap~Menn c naKorrnenneM 

nenTe; 

B nocne~yroniee BpeMn nnn nony>1enmr 

anannaa nBnneTcn KOnTpOnb npa

n·. Bbilla'ln nncjlopMannn o xone 

ll8HHbiX, ITOCTpoenne 

cymecTBenno orrpe~ennroTcn nay

SKcrrepnMenTanbHoA nncjlopMannn n ee 

aKcrrepnMenTa no nayqennro c 

#'fit) 

. ' j 

l 
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noMornbro ncKpOBhiX KaMep paccennnn aneMenTap!IbiX qacTnn 6y~eT noKaaaiia norn-

Ka nocTpoennn ncnonb3yeMbiX nporpaMM. .. 
3KcnepnMeHT 6brn npoBe~en· B aarycTe 1966 ro~a na cnnxpocjlaaoTpo.ne OHHH 

CIIIT8MH COTpy~HHKOB na6opaTOpH11 BbiCOKHX SHeprnA H naf>opaTOpHH Dbi'lllCITHTenbHOfi 

TeXHHKH H 8BTOM8TH38ilHH. 

Mbi 6y~eM KacaTbCH~ rnaBHhiM o6paaoM,_ MaTeMaTnKo-nornqecKHX acneKTOB 

CIICTeMbi0 OTCbin8S! HHTepecyrornHXCS! TeXHH'leCKHMII BOITpOC8MH H KOHCTpyKTHBHhiMH 
/6-9/ 

OCo6eHHOCTHMH YCT8HOBKH K.pa60T8M • 

I • ITocTa no.BKa a ana 'Ill 

3KcnepnMeiiT cocTonn B nayqeann aa cnnxpocjlaaoTpone nBs paccenmin rr -

Me30IIOB liB Manbie yrnbi HS MHlliei!U II3 rrpOTOIIOB CliCTeMoA II3 9 HCKpOBbiX 
/7-9/ ·. .· . 

KaMep , coe~nnennhiX Ka6eneM qepea cooTBeTCTByromne aneKTponao-norn'Ie-

cKne ycTpoi!:cTBa c Mo~ep~nanpoBanaon ~nn aTnx uenea aneKTponno-Bhi'IHcnnTenbnoa 

Marnnnoi!: E3CM.:.aM. 

CxeMa aKcnepnMeaTa noKaaana na pnc. I. CncTeMa nc.KpOBhiX KaMep cocTon

na na Tpex rpynn. ITepBbie· ~Be rpynrrbi ncnonbaoBanncb ~mr naMepeimn yrna pac

cesrnnn nccne~yeMhiX 'IaCTHrr B Ml!rnenn. C noMornbro TpeTbell: rpynnhi naMepnncn 

nMnynbc 'IaCTHU B none anannanpyromero MarnnTa. 

a) HcKpoBasr KaMepa (n.K.) c >taTeM~Tn'IecKoll: TO'IKH apennn nBnn-

eTcsr npn6opoM, Bbi~aromnM B ~ncKpeTaon cpopMe Koop~nHaTbi x n, x n , y 
11 

, y n 

aneKTpnqecKoll: ncKpbi B TO'IKe nponeTa qacTnrrbi qepea n.K. B HeKoTopoA cBoell: 

C06CTBeHHOll CllCTeMe KOOp~HHBT. 

K . 6 /9,10/ 
oHCTpyKnnn ncKpOBbiX KaMep no~po ao onncaHbi B pa6oTax· . • Dnsr no-

anMannn aa~a'I, CTOS!llillX rrepe.[t rrporpaMM8MII 0 yrrpaBITSIIOllillMH o6'beMOM .!tBHHbJX ll 

IIX 8H8ITII30M1 OCTSHOBIIMCSI TOrrbKO Ha npiiHUIIITe paOOTbl HCKpOBbiX KaMep~ 

HcKpOBBS! KaMepa COCTOH~ ll3 AByx· rrnaT TOHKHX II30nllpOB8HHbiX napannenb

HbiX npoBOAKOB. flpn no):taqe BbiCOKOro HarrpS!}I{eHHS! Ha IIpOBOA8 B cny'Iae rrponeTa 

'IaCTIIUbi 'Iepea H.K. B MeCTe ee nponeTa npOIICXOAIIT npo6oA Me}I{Jty ABYMH npo

B0~8Mll. pa3HbiX rrnOCKOCTelf ll qepea 9TH ITpOBO.[ta ll.!teT HMnynbC TOKa, MarHIIT

HOe none KOTOporo B036y}I{JtaeT B MarHHTOCTpllKilllOHliOH nHHHII HMnynbC MexaHn

qeCKOii ~ecpopMarrHII1 pacnpOCTpaHSIIOlliiilfCSI B o6e CTOpOHbi, Ha KOHI!BX ITHIU!ll CTORT 

npiieMHble KaTyrnKn B none nonnpnayromnx MaranToB. Korna npoxoJtnT ·cnraan Me-

5 



xaHl!'I9CKOH )le!jlopMaUllll, llOJl llpUeMHOil KaTyiilKOil B03Hl!KaeT UMnynhC aarrpHJK9Hl!H. 

TaxnM o6paaoM, naMepnn npoMeJKyTKH BpeMeHn MeJKJJy npo6oeM ncKpbi B KaMepe n 

nonBneaneM lll\1nyn&ca aanpnJKeann aa npneMHbiX KaTymKax, Mbi nonyqaeM xoopJJnaa

TJ?I l!CKpbl X n • Xn • Y n • Y ll' 

8 cnyqae O,l:lBOil l!CKpbl yKa3aHHbi9 Benli'IllHbl CBH33Hbl COOTHOIIl9HHHMll 

xn+ xu=Tx 

y 
n 

+ YII =T y 

rAe T x , T y -llOCTOHHHbl9 Benli'IliHbl AnH ,l:l3HBOli HCKpOBOil KaMepbi, 

To'IBOCTh. Bb!llOnaeann y'KaaaaabiX paBeacTB onpeAenneTcH cTenea&ro noxann-

aannn l!CKpbi, 

Ecnn B KaMepe llOHBnH9TCS! 6onee O.tlHOli UCKpbi, TO ne Bb!llOnHH9TCS!, no Kpali

aeli M~pe, OAHO ll3 yKa3aHHbiX COOTHOIIl9HHil, ll 3TO ll03BOnsteT Bbl,l:l9nl1Tb l!HTepecy

IOWll9 HaC B ,l:l8HHOM 3KCIISpl!M9l!T9 OAHOTp9KOBbl9 co6b!Tl!S!, 

fipoCTpa!ICTB9Hl!bl9 KOOp.tlliH8Tbl l!CKpbl Bb!paJKaiOTCS! 'ljlOpMynaMl!! 

X 
~n + T 

+ (' 
X 

xn X s 
X 

(1) 

y = ( y -y . + Ty +lylsy'• 

2 

Benl!'Illllbi T x , r x , T Y , r Y aaBl!CHT ae Ton&Ko oT reoMeTpnqecKIIX paaMepoB 

II M9TOllOnOJK9HliH KaMepbi, HO TaKJK9 n, OT aneKTpli'I9CKl!X II MeXaHl!'I9CKl!X XapaKTe

pl!CTliK ycTaHOBKll ll ll03TOMY He MoryT 6b!Tb HailA9Hbl IIpOCTb!Mll reoMeTpli'I9CKl!Ml! 

ll3M9p9Hl!HMll, 

6) Kax yJKe OTMe'Ianoch, B aToM axcnepnMeaTe ncnon&aOBI:lnac& Mamnaa 
:I 

E8CM-3M. Llnn o6ecneqeann B03MOJKHOCTH 1llcnonb3oBaanst Aaaaoil Maiill!Hbi 6bina 

cAenaaa nporpaMMao-ynpaBnneMaSI cucTeMa npepbiBal!l!li nporpaMM, a TaKJKe pac

mnpel!bi B03MOlKHOCTll KOMltH.tl o6Mel!a M9JKJJY HaKOlll!TenHMII TaK, -.!To llOHB:n:naCb BOa

MOJKHOCTb o6Mel!a l!H!jlopMaUIIeii ·MelKJly M8Wlll!Oli ll BB9Wl!l!M o6oeKTOM 'Iepea BXOA-

l!Oli ( BbiXOAHOli) perncTp, 
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fipepbiBaane nporpaMJ 

BaHIIH OT.B~91IlHero 06b9KT 

paMMHbiM nyTeM, nponcxon 

Tl!BHOH ll8MS!TU, fipu 3TOM 

nnst Toro,. 'IT06bi nponomKn 

B) YcxopnTenh AaeT 1 

MeJKyToK BpeMeaa·"' 10 cex. 

6bma per'llcTpanllst AO 300 

r) PerncTpaunn onao 

qepea perncTp Bxona nocnc 

OAHOMY KOAY OT KaJKAoil Ke 

x n , yn , y n, Ann Ka)I{Jlol! 

LlaaHhie c perncTpllp) 

pacnonoJKeaayro aa paccTo~ 

II.KpaTKoe onncaa 

B MOMeaT aaqana liM 

'BbiaoB .. -aanpoc ·aa npepH 

YnpaBneal!e nepenaeT 

Maunn ( ecn11 oaa 6bma), n 

'IIIH39TCH npneM ua!jlopM3UI 

H()BKY 113 l!CKpOBbiX KaMep 

naMII no 9 'IIICen .np11anMa 

nMnynhca ycxopnTenn. 

ITocne aaBepwel!l!H ll! 

BpeMst no cnenyromero liMn 

nonyqeaaoli na!jlopMaUIIII 11 

OKOH'I3Tenbl!Oli o6pa60TKII. 

nMuynbce ycKopiiTenst. 



KBTYWKOii B03!UIKSeT l!MllYllbC HallpSDKeHHH, 

npeMeHH Me)l{.[ly npo6oeM HCKpbi B KaMepe H 

aHH aa npHeMHhiX KaTywxax, Mhi nonyqaeM xoopnHaa-

= T X 

=T 
y 

BellH'Il!Hbl CBli38Hbl COOTHOWeHHl!Mll · 

•, 

{,' 

,.cl 

)lllH )lBHHOfi l!CKpOBOii KaMepb!, 

HHhiX paneacTB onpenenHeTcH CTerreabro noKann-

6onee O)lHOil IICKpbi, TO He BbiiTOllHSieTCH, no Kpafi

COOTHOWeHHil, ll STO IT03BOllS!e_T Bbi)leniiTb IIHTepecy

O)lHOTpeKOBbie C06b!TIISI, 

HCKpbl Bb!pSlKSIOTCll ;pOpMyllSMII: 

xn +. T 
X s + t 

X X 

(1) 

+ry)sy• 

He TOllbKO OT reoMeTpH'!eCKIIX pa3MepOB 

sneKTpnqecKnx II MexaanqecKHX. xapaKTe

aallneHbi llpOCTbiMII reoMeTpH'!eCKHMH 

sKcnepnMeaTe IIcnonbaonanacb Mawiiaa 

HCUOllb30B8Hllll llBHHOfi MSWHHbl 6binS 

Me)l{.[l_y HSKOITIITellHMH TSK 0 'ITO llOHBllllSCb B03-

Mel!{Jly MBWHHOfi II BHeWHHM 06beKTOM qepe3 BXOll-

6 / 
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II 

I 

• 

DpepbiBaune nporpaMM aaKnroqaeTcn B TOM, 'ITO rrpu aannqun cnraana rrpepbi

naang oT.naewaero o6beKTa n paapeweauSI aa npepwnaune, ycTauannnnaeMoro rrpor

paMMHbiM nyTeM, rrponcxonnT nepenaqa ynpanneunH B orrpenene~aoe MecTo orrepa

THBHoil llBMHTH, Dpll STOM npenyCMOTpeaa B03MOlKIIOCTb 38ITOMHII8liHH HHtPOPMI!-illlH 

nnH Toro, 'IT06bi npononlKHTh pa6oTy 11pepnaaaoll rrporpaMMhi. 

n) YcKopuTenh naeT ny'IOK 'ISCTHrr nnnTenbHOCTbro = 0,4 ceKyHJlhi qepea npo

Mell<yToK npeMean = 10 ceK, Bo BpeMH npoxO)KJleHHH ny'!Ka qepea n.K: .:.o3MOli<Ha 

6bma per'ncTpannH no 300 nocnenoBaTenhHo rrponcxonHmnx co6biTHfi. 

r) PerncTpSUHll onaoro co6b!Tllll 38KSH'IHBaeTCH nepenaqejj B MSWHHY ESCM-3\'1 

qepea perncTp Bxona nocnenonaTenhHOCTH na nenHTn 45-paapHnawx Konon (no 

onlloM.y KOllY oT Ka)l{.[loil KaMepbi). B KS)I{.[lOM Kone conepli<HTCH 4 nenn'IHHhi xn ' 

x , y , y J JlllH KS)I{.[lOH H3 Benli'IHH OTBOJ:iHTCll 10 pa3pHllOB, 
n n n ~ ·. .. • 

llaHHbie C perncTpnpyromeil annapaTypbi nepenaBSlll!Cb no xa6enro Ha 3BM, 

pacnonOll<eHHYIO Ha paCCTOl!Hllll 1 KM OT 3KcnepqMeHTSllbllbiX YCTSHOBOK, 

II. KpaTKoe oriucaane nnllaMnKu pyHKl!liO!mponaanH cncTeMbi B pelKHMe 

11a6opa n!IpopManuu 

B MOMeHT aaqana uMnynhca cn!IxpoljlaaoTpoaa aa 3BM nocbmaeTcH· curaan · 

'Bbtaon' -Ganpoc aa npepbiBaane, 

Ynpanneaue nepenaeTcH 6noxy nporpaMMbi, KOTOpbill sanepruaeT aaanua ualjlop

Manuu ( ecnn oaa 6bma), nonyqeaaofi aa npenhlllymeM nMrrynbCe, nocne aroro aa

quaaeTcH npueM ualjlopMannu, xapaxTepuayromell npoxOll<neaue qacTun qepea ycTa

HOBKY ll3 HCKpOBbiX KaMep rrpll llSHHOM· liMllyllbCe yCKOpHTel]SI, DocnenoBST9llbHO rpyn

llSMH no 9 '!llcen .rrpuauMaroTCH co6biTl!H, aaperucTpnponaRHble B Teqeaue naaaoro 

nMnynhca ycxopuTenH. 

nocne sanepweanst npneMa ncex co6biTHll B nal!HOM nMnynbce B ocTanmeecst 
. ' 

apeMst no cnenyromero uMnynhca cuaxpoljlaaoTpoaa ( "' 10 cex) npoucxonnT aaa.nua 

nonyqeaaofi ualjlopMarrnii II aanoMnaaane 'IB.CTH co6blTHll aa MarHHTHofi neaTe nnst 

oKOH'ISTenbHOll o6pa6oTKH, nanee MSWHHa l!{JleT sanpoca.·aa castab B cnenyromeM 

nMnynbce ycxopnTenst, 
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ill, Tiony'leHHe KOIICT8!IT CHCT9Mbl 

nnn nony'leJIHH xoacTaJIT, xapaxTepHayromnx reoMeTpnro ycTaJioaxn, ncnon&

aoaanHcb nporpaMMbl, xoTOpbre no peayn&TaTaM npoxolK!IeJIHH qacTHII qepea yc

Taaoaxy noaaommH nony'IHTb Jiy:m:Jibie aenH'IHI'lbi, 

· a. OnpeneneaHe ,aenH'IHJI 1" x 1 ( 1" y 1 l -JioMep KaMepbl) 

KoacTaHTbl Txt onpenennnnc& xax· cpenfiee aJia'leJIHe Bbl6opKH aenH'IHII 

x~ 
1
.+ x

111 
), KO.T0pb19 ynoaneTBOpHnH OJlHOBpeMeHJIO IIBYM KpHTepHHM: 

X n I ;) (.O jl XII I• > ( 0 ' 

I x nt .+ x 11 1 - } x 1 I < l xi • 

BenH'IH!Ibt E 
0
•• A ~1 , E xi Bbr6Hpannc& Jia ocaoaaJIHH rncTorpaMMbi pacnpenene-

IIHH_BenH'IHII ( Xnt + Xnt) (eM, pnc, 10), 

KoJicTaJITbl T Y 1 onpenennnHcb aJianorH'l!IbiM o6paaoM. 

6, OnpeneneHHE;t KOHCTaJIT nepexona r xi { r yl } OT cHcTeM KoopnHHaT, 

CBH38HHbiX C OTll9nb!IbiMH HCKpOBbiMH KaMepaMH1 B o6myro CHCT9My KOOpllHH8T, 

licKpOBbie KaMepbl ycTaHaBnHB8IOTCH T8K 1 'ITO nepexon B enHHyiO CHCTeMy 

xoopnHHaT Mo:m:eT 6b1Tb nocTHr!IyT aa C'leT napannen&Jioro nepeJioca, 

KoaCTaJITbi, nepexona npennonararoTCH naaecT!IbiMH nnn n CHCTeM xoopnH-

aaT ( 2_,::: n < N, .rne N -o6mee KOlrH'l9CTBO CHCTeM KOOpllHJiaT), J1CKOMbl9 

napaMeTpbi HmeM na ycnoann MnanMyMa $yHKIIHoJiana: 

... 
~· . X ~ 

1~1 
Jl X ·1·, 

rne 

N-n 

M xJ ~(I~ 1 ( xI I, .;.. a xJ z I 
b + (" ·}2 + 

xl xl 

n 

+ ! (X Jk - "xJ": k 
k~ 1 

. b xl } 2] 

x j
1 

- peayn&TaTbl HaMepeJIHii B cMe~eHJibiX cncTeMax B;OopnnHaT ( j 

JIOMep TpaeKTOpHH, i -aoMep KaMepbl); 

x lk - peayn&T8Tbl H3MepeRnii B Bbi6paHHOii CHCT9M,9 KOOpllHBaT; 

8 

-I 

I 

I 

l 
. ! 

1 

;I 

I 
!' j 

a xI.' b xI napaMeTpbi j -oii 

(' x I - HCKOMble BenH'IHJibl; 

z I - z - KOOpllH!IaTa,· COOTB9TCTBYI< 

Tpe6yeM&re napaMeTpbi nonyqaeM 

a 

C xl· Z I a. X 
) 

+·b' 
X 

X 

m 

! 
=.!.::..! 

a xl 

bxl = 

flx 

a 
xl 

m 
b 

X 

11 f (x z } -
k = 1 I k k· k 

/!.X 

n 
2 

n 
! zk ! x ·Jk 

k = 1 k=1 

n 

n! 
k_=1 

2 
zk. 

/J., 

n 
-(! 

k~1 

Bemr~J:BIIbl C Y 1- nonyqaeM aJianorr 

llnH IIOIIY'l91IHH yK838!I!IbiX napaME 

· rophlx yxaaaJIJihle B · n, m. a.,xpHTepnH 

<;Ma'rpHBaeMbiX HCKpOBbiX KaMep H, KpO 

M ~I< B, 

BenH'IHna I! x Bb16HpaeTCH na ocJIOBa.ll 

TipH ~b1BOII9 yK838II!IbiX Bblme 
1 
COO 

paccenHHe H urnopnpyeTCH·TOT $aKT, 'I 

no H nocne aJiarrH3Hpyromero MarHHTa. 

noli na pHc,·l,nponaaonHnac& o6pa6oTE 

TpaeKTOpBeii. 
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, no1IY'l8HH8 KOHCTSHT CHCT8Mbl 

xapaxTepn3yromnx reoMeTpnro ycTa.BOBKn, ncnonb

no pe3ynbTaTaM npoxo~ennn qacTnn qepe3 yc

nyJKHbie Benn'!Hitbl. 

'r x 1 ( T y I ) ( i -.BOM8p KaMepbl) 

.nnnHCb KSK. cpen.Bee 3HS'!e.Bne BbiOOpKH BenH'!HH 

ILTBopnnn on.BoBpeMe.B.Bo nByM xpnTepnnM: ~ 

/1 "n I > l o ' 

-· } x 1 I < l xl' 

Bbionpanncb na oc.BoBa.Bnn rncTorpaMMbi pacnpenene

cM. pnc. 10). 

-a 

aaanorn'!HbiM oopa3oM. 

nepexona r xl ( r yl ) oT CIICTeM KoopnHHaT, 

KaMepaMH 1 B Oomyro CHCTeMy KOOpnHHST, 

Tax, '!To nepexon B enaayro cacTeMy 

napannenb.Boro nepenoca. 

113BeCTHbiMH nml n CHCTeM KOOpltll-

KOnH'!eCTBO CHCTeM KOOpltiiH8T) • HcKOMble 

iflYHKUHO.Bana: 

H x-1, 

XI z I li + 
xJ 

C' 
X( 

) 2 + 

X lk.- "xJ': k h xJ ) 2] 

B C:Memeanblx CHCTeMax x;oopnnaaT ( i 

H B Bblopa.BHOii CHCTSMe KOOpltHHaT; 

l 
I 
I 
! 

'I 
.I 

.I 
I 

ll xl ' h xI napaMeTpbl j -ofi TpaeKTOpHH 0 

C' x I - IICKOMbie aenii'!H.Bbq 

Z I - Z - KOOpltH.BaTa, COOTBSTCTBY_!Ornan i -oli KaMepe 

TpeoyeMbie napaMeTpbi noliY'!aeM no iflopMynaM: 

a 

C xl z 1 a,. +·h·x x·; 
m "' ! a I,L b 

= 1=1 xJ b xl i. ( = 
X . X 

= . 
m m 

n n n 

a xl 

n :! ( x z 
k = 1 I k k· 

Z ::£ X 
kk =I lk 

::r 
k =1 

llx 

n n ! 2 n 
zk :! 

b X I = k = 1 k= I X l k. 
:! 

k=l 
_z k }' xI k z k 

k=l 

D 

llx = n ! 
k=l 

2 
zk 

f-.. X 

n 
-(:! zk ) 2 • 

k=l 

Benli'UI.Bbl C Y 1- noliyqaeM ananorH'!.Bo. 

m 

I J-1 X Jl 
m 

am~ nonyqe.BHH yxaaa.BHbiX napaMeTpOB OToHpanHCb T8KHe COobiTHH, ltml KO

rQpbiX yxa3a.B.Bbla B ~m. a~xpnTepnn Bbmonnnnncb onnoapeMeano nnn Bcex pac

cMaTpnaaeMbiX HCKpOBbiX JtaMep H, xpoMa TOro, 

Mx 1 <1lx• 

BenH'UI.Ba B x BbloHpaeTCn na oc.BoBa.BHH rncTorpaMMbl pacnpeneneann M x 1. 

npn ~biBOlte yxa3a.B.Bb1X Bblrne , COOT.BOll8.BH:il: .Be Y_'!HTbiBaeTCSI MHOr~xpaT.BOe 

pacceSI.BHe H Hr.BopnpyeTCSI TOT ifla~~;T, 'ITO TpaexTOpHSI pacnananacb .Ba ABe HpSIMble 

no H nocne anann3npyromero Mar.BHTa. Ta~~;HM o6paaoM,BMecTo cnCTeMbl, yxa3aH

noli na pn_c. · 1, npoH3aonnnaCb oopaooT~~;a na ocnoaannn MonenH. co cnpsrMnennoii 

Tpae~~;ropneli. 
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IV Orrncaane rrporpaMMbi "on -line-" rrpenBapn-i-en&aoll o6pa6oTKH 

nporpaMMa " on -line " MOJKeT 6b!Tb IIOllpa3lleneHa. Ha -cnenyromne 6IIOKH!. yrr

paBIIliiOIDali rrporpaMMa, rrporpaMMa rrpneMa, rrporpaMMa aaanu3a a rrponecce sKc

rrepnMeaTa (eM. pnc. 2). 

Y rr p a anSI rom a SI rr p or paM M a unnnnnpyeT pa6oTy ocTanbHhiX rrporP.aMM 

a 3aancuMOCTH oT aaemanx ycnoauti, orrpenenHIOI!!HX peJKHMbi pa6oThi. B aacTOSI

mee ap~SI- aaanMoneticTBIIe _ c 'yrrpaanSiromell rrporpaMMoll ocymecTBnSinoc& 38 cqeT 

ucrronb3oaaanSI cncTeMi>I rrpepbiBaHIISI II perucTpoa rryn&Ta yrrpaaneauSI. Eonee rron

po6ao 0 B03MOJKHOCT51X B3aHMOllefiCTBHli H pelKIIMaX pa60Tbl 6yneT CKa3aliO B cne

nyromeM IIaparpa¢1!. 

n p or paM M a rr p II eM a BKnroqaeT 6noK BBOil.a . (eM. puc. 3) i peann3yromnll 

BBOll B orrepaTHBHYIO IIaMSITb 38M COBOKYIIHOCTH HCXOllHbiX /laHHbiX1 KOTOpbie xapaK

Tepii3YIOT- co6biTnSI, aaperncTpnpoaaHHbie rrpn naaHoM nMrryn&ce cnaxpo¢aaoTpoHa. 

J1H(jJOpMaUUli HaKarrnnaaeTCSl OJlHIIM MaCCHBOM IIO Mepe IIOCTyrrneHUli C llpOMe-

)!<YT0'1H0Jl IIBMSITH. 

KoHen pa6oTbi nporpaMMbi npiieMa onpenenSieTCSI BblllonaeaueM xoTSI 6bl on-

aoro .113 ycnoanti: 

1. HaKorrneH MaCC.IIB 3aJlaHaoti JlnHHbi. 

2. nonyqea rrpn3HBK KoHua na¢opMannn. 

3. J1cTeKIIO 38/laHHOe apeMSI C Ha'Iana pa?OTbl 6nOKa . rrpneMa. 

noac'IeT apeMenn opraHII3yeTCSI rrporpaMMHbiM nyTeM •. Ecnn oKa3biBaeTCSI, 

LITO 3a apeMSI, Bbi/lenenaoe JlnH npiieMa, o6oeM na¢opMaunn ae rrpeBbimaeT 3anaa

Hoil aem!'1HHbi, nenaeTCSI aBapl!ilHaSI Bbi/la'!a. npoBepKa ST.IIM KpnTepneM II03BOnli

na o6aapylKHI'\aTb rraneniie. IIHTencnBHOcTn ny'!Ka ycKopnTenSI. KpoMe sToro rrpou3-

BO/li!TCSI npoaepKa: COOTBeTCTByeT nil IIp!!HliTbifi MBCCUB STanOHHOMy (jlopMaTy. 

nporpaMMB ananll38 aaLIIInaeT pa6oTaTb rrocne rrplleMa naHHbiX. 

Pacnm¢poBbiBaeTcSI 11 3aiiOMI!naeTCSI cnyJKe6aaSI nn¢opMaunSI, rrponcxonnT aacTpol!-
1' 

Ka rrporpaMMbi, 3aTeM aa'II!aaeTCH aaanll3 co6biTnil. 

0T6nparoTcSI co6biTIISI, nnSI KOTOpbiX ~ rrepBoil rpyrrne KaMep 3aperncTpupo

Ban oniin cnen. YKaaaHHbiil TpeK ae nonJKea coBnanaTb co cne.rioM, 3aperncTpn

poaannhiM B- fPenmecTayromeM co6biTnn. nocnenaee MoJKeT nMeTb MeCTO B .TOM 

cnyqae, ecnn rrpoMeJKyToK apeMean MeJKlly ABYMSI co6biTUSIMH nenocTaToqen nnSI 

BOCCTaHOBneHUli MaKCUM£inbROli s¢qleKTIIBHOCTH HCKpo·BbiX K£iMep. 

3aTeM nneT rrpoBepKa KpnTepua nunefinocTn. no MeTOny nanMen&mux KBan

paToB IIpOBOJlUTCli IIpSIMali qepe3 TO'IKII, xapaKTepii3YIOIDHe Cne)l 'IBCTH!lbl B rrepBOH 

rpynrre KaMep. · 

10 
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I 

lj 
{I 
) 
I: 
~i 
I 
'j 
i 
i 

·I 
I 

I 

I 

Ecnu :V! t. rf /2(N 1 -2)>M,,rne 
I-

N 1 . - .KOniJqecTBO TO'IeK·i 

f.r2
1 - KBanpaT yKnonennSI i -oil TO'Il 

M 1 _-B~nuquna, orrpenenSieMaSI ¢oROBbi 

annapaTyphi, T_o naanoe co6biTue Bbi'IepF 

Ha MarnnTnoli .nea:Te naKarrnuBaiOTI 

1) C06biTHSI 1 B KOTOpb!X 3apernCTp 

2) C06b!THSI1 X8p8KTep II o6'beM HH 

IIOMOillH llOCTBTO'IHO IIpOCTOI'O 8H8III 

HH Bbi'IepKRyTb. 

Ha CTannn o6pa6oTKU B npouecce s: 

ycnoBneM nann'IRR aKTa pacceSiauSI Mbi 1 

1) Yron MeJKlly nayMH rrpSIMbiMn, 

n BT~poll. rpyrrrrax KaMep, 6on&m~ neKoT 

2) Benn'Inna ¢ynKunonana, xapaKT• 

Mumean, a TBKJKe nepeceqenne sTnx rrpl 

nannofl: aennqnahi. 

Onali:M H3 OCHOBHbiX Tpe6oBanuli, I 

eTCSI· o6ecneqeaue B03MOJKHOCTH KOHTpOll 

ToSimee apeMSI BBenenhl cnenyromne 6n01 

1) Bbi'Incneane. cTaTncTuqecKoli BE 

ycTpofl:CTBy1 U3MepSIIOIDeMy Benii'IIIHbl! ", 

2) nonyqeane CTBTIICTII'IeCKOH Be~ 

'IeTbip9M ycTpOl!CTB8M1 OTHOCSIIDIIMCSI K 

OTC'IeTbi). 

3) Bbi'Incneane cTaTncTnqecKon B• 

B KBJKllOll KaMepe. • 

4) nonyqenne CTBTUCTR'IeCKOll ae~ 

MnnnMan&Hbili o.6oeM Bbi60pKn, no 

.TepuCTHKH1 Bb!6paH paBHbiM KOnR'IeCTBy 

nMnyn&ce. YKaaaHilbie Benu'IIIIlbi noaBon 

Tan&aoli ycTaioaKn. 

B CBSI3ll: c TeM, 'ITO KpuTepitn.oTf 

lliiH o6ecneqeRitli B03MOJKilOCTII Monenitp 
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MoJKeT 6hiTb nonpa3nenena na cnenyromae 6noKH:. yn

npaeMa, nporpaMMa ananH3a B nponecce sKc-

r paM M a . HHHUHHpyeT pa6oTy OCTaiibHbiX nporpaMM 

Lronoanii, onpeAemiiOiflHX peJKHMbi pa6oTbi, B na~ToH
·ynpaannromeii nporpaMMOii ocymecTBmmoc& 3a c'leT ... 

peracTpOB nyn&Ta ynpaanennn. Eonee non-

n peJKHMBX pa60Tbi 6yneT CKB3BIIO B cne-

DK1IIO'IBeT OllOK BBOllB ( CM, pnC, 3), peanH3YIOillHfi 

COBOKynHOCTH HCXOllHbiX llBHHbiX, KOTOpbte xapaK

npn nanaoM nMnyn&ce cnnxpoljla3oTpona, 

MBCCIIBOM I10 Mepe nocTynneHH.ll C npoMe-

npneMa onpenen.neTc.n BbiHonneaneM xoTSI Obi OA-

6noKa . npneMa. 

nporpaMMHbiM nyTeM, Ecnn oKa3biBaeTcH, 

ne npeBbimaeT 3anan-

ny'IKa ycKopnTen.n, KpoMe sToro npon3-

npnH.IIThiii MBCCIIB STBI10HHOMy lj>opMaTy, 

Ha'IHHaeT pa6oTaT& nocne npHeMa naHHhiX. 

IlpOHCXOllHT HBCTpofi-

KOTOpbiX. ~ nepaoii rpynne KaMep 3aperncTpnpo

ae nonJKen_coananaT& co cnenoM, 3aperncTpn

co6biTnn. ITocnenaee MoJKeT :nMeT& MecTo B .ToM 

MeJKlly llllYMH COOb!TliHMH nenocTaTo'leii. Jl1Ill 

PHSI n:nneiinocT:n. ITo MeToAy nanMen&m:nx Kllall

_xapaKTep:n3yrom:ne cneA 'IBCTHUbi a nepaofi 
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Ecna ;; l t> rf /2(N 1 -2l>~t 1 ,rne 
N 1 . - . KOnH<iecTBO TO'IeK·i 

f>r2
1 - KBanpaT yKnoaeHHH I -oii TO'IKH OT nony'leHHOH UpHMOHi 

M 1 _-B~llH'IHHa, onpenenneMaH ljloHOBbi:i..iH ycnOBHHMli ~ TO'IHOCTb!O perHCTpnpyromell 

annapaTypbi, TO llBHHOe COObiTHe Bbi'IepKHBaeTCH, 

Ha MarHHTHoii neaTe aaKannnaaroTcn: 

1) COObiTHH, B KOTOpbiX 3aperHCTpHpOBBH BKT pacceHHHH i 

2) COObiTHH, xapaKTep H o61>eM HHijlopMBilHH 0 KOTOpbiX He Il03BOllHIOT npH 

noMOillH AOCTBTO'IIIO npocToro ·aaana3a IIH OTHeCTH HX K nepBoMy Knaccy, 

IIH Bbi'IepKHYTb, 

Ha CTBAHH o6pa60TKH B npouecce SKCUepHMeiiTa neo6XOllHMbiM H llOCTBTO'IIIbiM 

ycnoaneM nanH'IHH aKTa paccennHH Mhi C'IHTaeM Bhmonnenne nayx Tpe6oaannii: 

1) Yron MeJKlly llBYMH IlpHMbiMH, KOTOpbie annpoKCHMHpyroT TpeK B nepBOH 

n BTopofi rpynnax KaMep, 6on&m~ neKoToporo MHIIHMan&noro yrria. 

2) Bennqnna ljlyaKnnoaana, xapaKTepn3yromero nnneihtocTb TpeKa AO n nocne 

Mnmean, a TBKJKe nepece'lenne sTnx ~pHMbiX B paiione Mnmenn, ne npeBbimaeT 3a

Aannoii aenn'IHHhi. 

0ll1IIIM H3 OCHOBIIbiX Tpe60BBIIHii0 npe):l'b.IIBll.lleMbiX K llBHHOH nporpaMMe, .IIBI1.ll

eTC.ll _o6ecne'lenne B03MOJKHOCTH ·KOHTpon.n sKcnepHM.enTanhnoii annapaTypbi, B nac.;. 

To.nmee apeMH aaenenhi cnenyromne 6noKn KOHTponn: 

J) Bbi'IHCneane CTBTHCTH'leCKOl! BepOHTIIOCTH nyneBbiX OTC'IeTOB no KBlKllOMY 

ycTpollcTay, H3Mep.nromeMy aenn'IHIIbi: "n • x n • Y n • Y n • 

2) 'rrony'leHne CTBTHCTH'IeCKOll Bepo.IITHOCTH 'OTKB30B' KaMepbi (Korna BCeM 

'leTbipeM ycTpOitCTBBM, OTIIOCHillHMCH K llBHIIOl! KaMepe1 COOTBeTCTByiOT nyneBbie 

OTC'IeTbi) , 

3) Bbi'IHCneHHe CTBTHCTH'IeCKOH Bepo.IITIIOCTH npo6oeB no 'cTapoMy' cneny 

B KBJKllOfi KBMepe. 

4) ITony'lenne CTBTHCTH'IeCKOll BepO.IITIIOCTH perHCTpallHH HeCKOI1bKHX HCKp, 

MHnnManhiibill o.6'beM Bbt6opKn, no KOTopoii onpenennnnc& yKa3allHbie xapaK-. 

TepnCTHKH, Bbi6paH paBHbiM KOI1H'IeCTBY COObiTHfi, 3aperncTpllpOBBHHbiX npll OllHOM 

HMnyn&ce, YKa3BHHble BenH'IHIIbl I103B01I.IIIOT nony'IHTb sljlljleKTHBHOCTb SKCilepHMell

TBn&IIOl! ycTaHOBKil, 

B ca.n3n c TeM, 'ITO KpnTepnn oT6opa co6hiTnll 6binll ae anpo6Hpoaaabt1 TO 

lliiH o6ecnetiellH.ll B03MOlKHOCTH MOllennpOBBHH.ll SKCnepnMeHTa C Uen&IO oTpaOOTKH 
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M9TOJlHKH ObinO npHHSITO pemeHHe Ha CTBJlHH uenocpeJlCTBeHHol!: CBS13H 8BM C 3KC

nepHMeHTallbHOl!: annapaTypOft HaKannHBBTb BCID npHHSITyro HH~OpMallHID HB MarHHT

HOl!: neuTe u npOBOJlHTb auanua, o6ecnequaaromul!:. uane>KJibil!: KOHTponb annapaTYphl. 

V 3aJl8HHe peJKHMa pa60Tbl nporpaMMbl . CBSI3H H S13b!IC · o6rneHHSI 

c Mamuuoi a nponeece aKcnepuMeHTa · 

-nporpaMMa 'on -lin~ ' 6bma cJienaua TaKH~ o6paaoM, 'ITO JionycKana nerKyro 

uacTpol!xy ua paanH'IHbie peJKHMbi pa6oTbl. Mo>KJio 6h!nO no aanpocy ~BaBKa nony

'IBTb paanH'IHyro HH~opManuro o pa6oTe annapaTypbi H o6 ycTol!:quaocTH ee paooTbi. 

B nenSix ua~6onee a~~eiCTHBuoro ucnonb3oBBHHSI 8BM a nponecce aKcnepu

Me&Ta npeAyCMOTpeua B03MOJKHOCTb o6parneHHSI K Hy>KJibiM OllOKaM nporpaMMbl 'HllH 

oTxnro'IeHnSI uexoTopbiX 6.ri:oxoa. 

Heo6XOJlHMO "oTMeTHTb, 'ITO XOTSI H3M9HCIDISI B 8BM JlBIDT B03MOJKHOCTb JlllSI 

paaroaopa c Mamnuol!: ncnonb30BBTb TeneTal!:nhl unu cnenuanbHyro aneiCTPB.'Iecxyro 

llC'IaTaromyro MamHHKy, OJlHBKO B paCCMaTpHDaeMOM BapHaHTe CHCT9Mbl nnSI onepa

THBHOrO 38Jl8HHSI peJKHMOB paOOTbl H 3allpOCOB Ha llOllY'ICHHC HH~OpManHH HCll0llb-

30MllHCb perHCTpbl nynb-Ta ynpaaneHHSI E8CM-3M, a JlllSI OTBCTOB Mamnu~ - OObi'I

HSSI nu~poaaa ·neqaTb EnM-20 c" ucnonb3oBauueM nporpaMMbi BbiJla'IH an~aBnTuo-· 
llH~pOBOfi HH~OpManHHa 3aronoBKH n~peJl 'IHCllOBOl!: HH~OpMannel!: ll03BOllSIIDT nerKO 

opHeHTHpOBSTbCSI B BbiJlBBaCMOfi MamHHHOfi HH~OpMallHHa 

B nocnenyromnx aapuauTax nporpaMM npeJinonaraeTCSI ucnonb3oBaTb JlllSI paa

roaopa c 8BM TeneTal!:nbi THna T-61, KOTOpble npeJinonaraeTCSI ycTauoaHTb a6nuau 

·3KCnepHMeHTallbHOrO o6opyJioaaHHSI. CneJiyeT OTMCTHTb1 'ITO pemeHHe npooneMbl 

ycTpol!:cTa
1 

noaaOllSIIDrnHX 'o6rnCHH9 .. qenoaeKa C 8BM1 TaKHX1 KaK an~~BHTHO-llH~

poaasi ne'IaTb
1 

ycTpol!:cTaa BOllpOHaae}leHHSI rpa~HKOB1 caeTOabiC KapaH}lamH H Jlp., 

SlallSieTCSI aaJKHbiM MQMCHTOM B peanH38llHH llOT9HllH8l1bHbiX a03MOJKHOCTel!: CHCT9M1 

rne 8BM HCllOllb3YCTCR B HCTHHHOM MaCmTa6e apeMen~. 

VI nporpaMM·a 'off-line , OKOH'IaTenbHOfi o6pa60TKH 

KaK aTO oTMe'Ianocb, nporpaMMa " on...: line " · pa6oTana B peJKHMe KOHTponSI an

napaTyphi n He nponaaOJlHna o~6opa none3Hb1X COObiTHI!:1 HaKallllSIBana aero HH~op

ManHID HB MarHIITHOfi llCHTe a TOM anne, B KSKOM OHa ObinB llpBHSI'Ta OT I!CKpOabiX 

12 
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KSMep. 8TO noaaoniillO 38TeM, HCllOllb 

neuTe, 6ea aaTpaT ap~Meuu ycxopHTe 

COObiTBI!: H. KOHTpOllSI npaBHllbHOCTH pE 

nporpaMMa ·'off -line " BKlliD'IBE 

o6pa60TKH1 HO I! ~aKTH'IeCKII BCID npe 

paKTpHCTHK .PBOOTbi. annapaTyphl. 

H cxoJIHhiMH · JlBHHbiMH JlllSI nporp• 

neuuol!: uu~opMannel!:. 

nporpaMMa cocToHT ua nenoro 

.~aHHhiX JlllSI oJiuoro HMnynbca, 6noxa 

H BOCCTaHOBneHHSI npocTpaHCTaeHHbiX 

·Mep, 6noxa npoBeJieHHSI npSIMbiX, 6no~ 

nynbca, 6noxa nocTpoeHHSI ·rucTorpaM 

na MarnuTuol!: nenTe, 6noxa ablna'IH 

II ynpaaneHHSI nporpaMMoli. B 6noKax 

CSI 'IacTn, aaae,nyromue npoaepKoll KpH"I 

Pa6oTa nporpaMMbl nocTpoeua .TaxnM c 

npouaaoJISITCH cpaay rrocne nony'IeHHH 

8TO noaaollSieT OTCeHTb MHOrne COObiT 

PeaynbTaTOM o6pa6_oTKH KaJKJloro co6bi 

ayromux uayqaeMwfi ~uauqecKHl!: rrponec 

Hbl
1 

xapaKTepuayromne pa6oTy. ycTauoa! 

6biTHR ·ua pa6oqeM• none co6biTHH «jlop:M 

OSTbiBBHHC BCCX OTC'ICTHblX ycTpOfiCTB1 

Mepy), xapaKTepuayromnx xaK cpa6aTbl 

HBllH'IHH B KaMepax OJlHOfi HllH Jlayx HC 

roB ocTaeTCSI yxaaaune, rr'o xaxol!: rrpu• 

npomno ace TeCThi, TO oTMe'!:aeTCR H 

npii llOMOinH OllOKa BbiJlB'IB H YllJ 

nro6o!i MOMCHT MOJKCT ObiTb aarrpomeHE 

6onee JieTallbHoll xapaxTepucTnKe oTJle 

Ynpaa·nSiromufi 6nox o6ec1 

n, B cnyqae neo6xonHMOCTB, abi30B rr1= 

MS!Tb1, HSCTpO!iKy nporpaMMbl a COOTBe 
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CTBJlHH IIBIIOCpeJlCTBBllHOll: CnH3H 38M C axe

nero !IpHIIHTyro HII~OpMBIIHro liB MBriiHT

IIBJlBlKllblli KOIITpOnb BIIIIBpBTypbl. 

o6paaoM, qro JlonycKana.nerxyro 

6bmO no aanpocy ~HaHKa nony

ee pa6oTbr. 

L~nunT'n ncnonb3ona.IIHH 38M n nponecce axcnepn-

K .IIY:lKIIbiM 6nOKBM !IporpaMMbl ni:m 

H3Ma.IIellBH n 38M JlBroT B03MO:lKIIOCTb JliiH 

TeneTall:nbr nnn cnennan&nyro aneKTpH_'l:acKyro 

paccMaTpnnaeMoM napnanTe CIIcTeMbl JlnH onepa

aanpocon na nony'l:enne nn~opMannn ncnon&

E3CM-3M, a Jllul OTnaTon MBWIIHbi - o6bi'I

ncnonb3onaaneM nporpaMMbl nblJlB'IH an~aBHTHO-· 

nepaJl 'l:IICnonoll: IIH~OpMB!IIIall: II03BOIIHroT narKO 

MBWHliHOli IIII~OpMS!IHH. 

nporpaMM npe)lnonaraeTcH ncnonb3oBBTb JlnH paa

T-61, KOTOpbre npeJlnonaraeTCSI ycTanoniiTb n6nuau 

CneAyeT oTMaTIIT&, 'ITO pemellBe npo6neMbl 

'l:enoneKa C 38M1 TBKHX, KBK an~anHTHO-IIH~-

rpa41uKon, CBBTOnbiB KBpBIIJlBWII II Jlp., 

peanH3BIIHII IIOTeiiiiiiBnbiibiX B03MO:lKIIOCTall: CIICTaM0 

!ROM MBCWTB6a npaMaRII. 

".on...; line " · pa6oTana n pe:lKIIMe KOIITponsr an

noneanblx coobiTIIll:, naKannnnana nero un4lop

TOM nn)le, n KBKOM OHB 6wna 1Ip1I.IIHTB OT IICKpOn~IX 
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KBMap. 3TO noanonnno 3BTBM 0 HCIIOIIb3YSI HBKOrrnaHHyro HH~OpMB!Illro HB MBrHHTHOH 

neHTe, 6e3 3BTpBT Bp~MeHU yCKOpHTOnH 1IpOH3nOJlHTb OTpB60TKy MeTOJlUKII OT6opa 

co6brTnli. n. KOBTponsr npannn&HOCTH pa6oTbl annapaTypbr. 

nporpaMMB ·" ofl-line " nKIIro'l:BeT n Ce6SI He TOnbKO CTBJlll:ro OKOH'l:BTe!IbHOfi 

o6pa6oTKn,.no n ~aKTnqecKn nero npe)laapnTen&nyro o6pa6oTKY n nonyqenne xa-

paKTpncTnK pa6oTbi annapaTypw. • 

lfCXOJliibiMII ·JlBHHblMII JlnSI nporpaMMbl SIBnHnHCb MarHHTIIbiB nBHTbl C HBKOII

neHHOfi na4lopMauuell:. 

nporpaMMa cocTonT ua nenoro pHJla 6noKoa: (eM. puc. 4) 6noKa Bbr6opKn 

-~BHHbiX JlnSI OJlHOrO IIM!Iyn&ca, 6nOKB Bb160pKH OJlHOro C06b!THSI, 6nOK8 JleKOJlllpOBKIL 

II BOCCTBHOBneHHH !IpOCTpBHCTBeHHbiX KOOpJlHHBT II KOHTpOnSI pa6oTbl HCKpoBbiX Ka

Mep, 6noKa nponeJlaHHSI npHMbrx, 6noKa nonyqean:sr yrnon pacceSIHHSI n noTepn HM

nyn&ca, 6noKa rrocTpoennSI ·rncTorpaMM, 6noxa HaKonneHIISI oTo6paHHbiX co6biTIIli 

HB MarHHTHOll: neHTe, 6nOKB BbiJlB'l:II liB IIB'IBTb. lfMeeTCSI TBK:lKe 6noK HBCTpOHKII 

II ynpanneHHSI nporpaMMol!:. 8 6noKax nponeJleHUSI np!IMbiX n yrnon pacceSIHHH n:MeroT

CSI qacTn, aaae)lyrowne nponepKoll: KpnTepiieB na xopowiie II noneallhre co6biTim. 

Pa60TB nporpBMMbl IIOCTpOOHB TBKIIM o6pa30M 0 'ITO OT60p C06biTHli II HX OT6paKOBKa 

npouaBOJlSITCH cpaay rrocne nonyqenuSI nenH'l:HHhl, no KOTopoll: B03MolKlla nponepKa. 

3TO II03BOII!IeT OTCeSITb MHOrne· C06b!TIIH HB CBMbiX nepBbiX CTBJlHSIX Bbi'IHCneHHS!. 

Peayn&TBTOM o6pa6_0TKB KB)KJlOrO C06biTIIH HBn!IroTCSI 0 KpoMe aenn:qna, xapaKTepn

ayroWBX HayqaaMbifi ~H3H'l:eCKIIli npouecc, TBKJKe CIIO!IHBnbHO 41opMHpyaMbiB BBnii'III

Hbl, xapaKTepuayromue pa6oTy ycTaaonKH B nenoM. 8 KoHne o6pa6oTKH onaoro co-

6brTHH ·aa pa6oqeM none co6b!TBH ljlopMnpyroTCSI 36 •mean, xapaKTepnayromn:x cpa-

6aTb!Baane acex OTC'IOTHbiX ycTpOliCTB, 9 crrennan&Hb!X queen (no OJlHOMy HB KB

Mepy), xapaKTepnayrownx KBK cpa6aTb!Banne acex oTcqeTHbiX ycTpolicTa, TaK n 4laKT 

HBnH'IHH B. KBMapax OJlHOil IInH JlBYX IICKp. KpoMe· Toro, HB cneunan&HOM none ~na-, 

roB OCTBBTCH yKB38HUe0 no KBKOii llpii'IIIHB C06biTIIB 6binO aa6paKOBBH00 II ecnH ORO 

!IpOWIIO BCB TeCTbi0 : TO OTMB'!BBTCH II STOT 4laKT. 

npu IIOMOWII 6nOKB Bb!JlB'IH II .ynpaBnS!roWefi !IporpaMMbl STB BH4lopMBUIISI B 

nro6o!'f MoMenT Mo:lKeT 6biTb aanpoweua 41naHKoM y Mawnubr. nepeilneM Tenep& K 

6onee neTan&noll: xapaKTepncTIIKe oTnen&Hbcr 6noKoB. 

YnpaBnSirownii 6noK o6~cne'l:nBaeT aannc& nporpaMMbl na 6apa6an 

n, n cny'l:ae neo6xoJlHMOCTII, Bbi30B nporpaMMbi c 6apa6ana B onepaTHBHyro na

MHT&,. HBCTpOiiKy nporpaMMbl B COOTBBTCT.BHII C 38Jl8BBOMOil IIHcf>opMa!IHBil H8 COOT-
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BElTCTBYIOIIIHii. pelKHM paoOTbl H Bblll8'IH 1 Ha paoOTy C aanaHHbiMH. MarHHTOijloHaMH, 

3ToT onoK nponaaonnT O'IHCTKY ace~ noneii B onepaTnaaoii naMnTn nnn ooecneqe

nnn aaxorrneann n.aHHbiX, xapaxTep11ayromnx. aecb sxcnepnMeHT B nenoM, a TaKJKe 

OOElCIIEl'IHBaeT B3aiiMOneiiCTBH9 BCeX OCTanbHbiX onoKOB, 

En o K B)>I o o p K n ·n a H H hi x min onnoro IIMrrynhca o6ecrreqnaaeT np11 o6-

pall!ennn K HElMy llOHCK H 'ITElHHe C MarHRTHOfi neHTbl ):18HHbiX ):lml O'Iepennoro HM

rrynbCa ycxopnTenn II IIX aanncb B orrepaTnBnyro naMSITb 3BM. 3TOT JKe onox npo

na~l?onnT O'IHCTKY pa60'IHX rroneii nnH HaKonnel!RSI ll8HHbiX1 xapaKTElpH3yJOIIIHX XOn 

sxcrrepnMeHTa BO apeMH onnoro IIMnynhca, n 0 xpoMe Taro, cnettnT aa oKOH'IaHneM 

o6paOOTKH ASHHb!X C MarHIITHOfi neHTbl, 

En 0 K B biO 0 p K H n a H H bl X nnH OnHoro COOb!THR llpOH3BOniiT BbiOOpKy on

Hero co6biTHSI ( 9 MaiiiHHHbiX cnoa) n · nepecbmKy nx B paooqne· n'IeliKII, xpoMe Ta

ro, 6nox nponaaonnT O'IIICTKY paoo'IHX noneii nnH nocneJ:tyromero aaxonneann ae

nn'IIIII, ·xapaKTepnayromiiX TOnhKO onao co6hiTne, 

En 0 K n e liiii QJ pall II II II BOCCTSHOBnEllliiR llOHCTpaHCTB91lllbiX KOOpJ:IH!IaT liB-

nHeTCll nepBbiM 6noKOM0 llpOH3BOnHIIIBM o6pa6oTKy nallHb!X O):IJIOrO COObiTHll ( CM, 

p11c, 6). B aToM 6noxe npollaBonnTC!I npoBepxa cpa6aTbiBannll ycTpoiicTB (KaTy

rnex) Bhtna'III xoopJ:tiiHaT (no 4 na KaJKnyJO KaMepy), nponaaonnTCll aoccTaaoaneune 

npOCTpaHCTBElHllb!X KOopnnHaT (ecnn 3TO B03MOJKHO), llpOH3BOnHTCSI npoBepKa Ha 

nanH'IIIe nayx 11cxp .a KaMepax. B xaqecTae peaynhT~Ta pa6oThi sToro 6noxa Bbi-

naeTcH: 

a) 36 'Incen, 

6) 9 cnoB 

rne 

0 , ecnn cpa6oTano OTC'IeTaoe ycTpollcTBO 
K = 

I 1, ecnn Jie cpaooTano (xoopniiHaTa paana 0) 

errorword(n) = 10 4 i 
1 

+ 10 3 i 2 +.10 2 i 3 + 101 4 + i 5 

.it= 

i2 = 

i 
3 

0 

0 

1 

0 

1 
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npn 

npn 

np11 

npn 

npn 

npn 

X ;i 0. 

X ~Q, ' 

X ,;o 
X =·0 

" 
y f,o 

y =0 

'• 

1 
I' , 
·I 

( 
I 

' t I 

l 4 = 0 !JPH 

npn y 

o nnH onnoli 

ia 
1 

, nnH J:tBJ 
? 

n "' noMep 

KpoMe aTOro, BhtnaroTC!I no .Po: 

(X 1 , Y I , Z I ) ; ( I = 1 , ,,, , 9 ) TO 'IE 

nc~~:poBhlX KaMep. npn STeM, ecnn on 

Be MOJK9T ObiTL Bbl'IHCne.lla, TO BMeC 

Enox npoaeneJIHll np!IM 

nHT llBpaMeTpbl npS!MblX, annpOKCHMB 

KBM&pbl) H BO BTOpoli rpynne KaMep 

Enox·cocTOHT ua-.lle6on~omoii nc 

llpOH3BOnLHOe 'l:HCnO TO'l:9K C paB.B;bl!v 

nporpaMMbl, oprB.II~ayromeii nonrOT()B 

npo~sBanHTCSI, Bbi'l:HCna.lllle nornqecxo 

t'ne · a 1 = 1, ecnn BO Bcex Tpex Ka! 

ons:oii B:cxpe. a 2 = 1, ecnn no xpai 

saperncTpnpoBana anna ncxpa. 

Ecnn a -ncTHJIHO ( a =- .1), · 

6oTxe, ecnn ( a = 0), To co6bJTne 

ecnn a 1 = 0 , nnn BbiCTaBnlleTcll 

paanenne nepenaeTCll na BbiXon na 6 

B pesynbTaTe pa6oTbl nonnporj 

a 11 , b11 , M;, a 21 , b21 ., M\_. OIIH< 

.finll nnOCKOCTH X Z : 

x = a z + 
11 

15 



118 pa6oTy c aaAaiiHbiMH. MarnnTo!j>oaaMn. 

· nonell n onepaTnnaoll naMHTH Ann o6ecne~e

necb sxcnepnMeiiT n nenoM, a TaK*e 

AnH OAHOrO HMnyn&ca ooecne~nBaeT npn o6-

MarRHTHOM neHTbl AaHHbiX !IllH O'lepe!IHOrO ~~~

onepaTHBHYIO naMHTb 3BM. 3TOT *e onOK npo

HSKOIIneiiHH l:taHHhiX, xapaKTepJtayromnx xo~· 

n,xpoMe TOro, cnennT aa OKOH'lanneM 

oAnoro coohiTHH nponaBOAHT Bhi6opxy on

nx B pa6oqne· gqeltxn, xpoMe To-

nocnenyromero naxonneann Be-

noncTpancTBBHHhiX xoopnnnaT SIB.:.. . 

.o6pa6oTKy ASHHhiX O!IHOrO COOhiTHSI ( CM, 

SI npoBepxa cpa6aTbiB8HHll ycTpOltCTB (KaTy-

npOH3BOIIHTCH BOCCT8HOBll9HH9 

3TO B03MO*HO) 1 npOH3BOAHTCSI npoBepKa Ha 

xaqecTBe peayn&TaTa pacioThi sToro 6noxa Bhi-' 

ecnn cpa6oTano OTC'l9THOe ycTpOMCTBO 

ecnn ae ·cpa6oTano (xoopAnHaTa paana 0) 

~ 10 
4 

i + 10 3 i + 10 2 i + 101 + I 
I 2 • 3 4 8 

npH X ~ 0, 

npH x· ~ 0. 

npn " fo 
npH " ~·o 

" 
npH y f 0 

npK y "'0 

;, 

I 
;t 
I 

J 
~ 
l 

·: 

I' 

i 

I 4 ~ 

ie 

0 ~H 

npK 

Y fo 
y "'0 

0 AnSI OAHOM HCKpbi B KaMepe1 

.. 

AnSI ABYX H 6onee HCKp B K8Mepe1 

? 

n = aoMep xaMepbl 

KpoMe aTOro, BhiAl'UOTCSI no lflopMy~aM ( 1) npocTpaacTBeHHhie xoopAHIISTbl 

(x 1 ,y
1

,:t
1

l;(l.,1, ••• ,9) TO'l9K nepeceqeai!SI 'l8CTH!tbl C nnOCKOCTSIMH BC9X 

HCKpo:BbiX KaMep, npH aTOM, ecnH OIIJI8 H3 KOOpAHHaT X HnH Y ( xnn o1rn o6e) 

Be MOJK9T ObiTL Bhi'IHCne!Ia, TO BM9CTO X HnH Y Bbl.li89TCSI 0. 

En 0 K n p 0 Be A e II H SI II pSI M bi X no MeTOAY JISHM9HbmHX KBaApaTOB IIaxo

AHT napaMeTpbi IIpSIMbiX1 annpOKCHMHpyromHX TO'IKH B nepBOlt rpynne KaMep ( 1,2,3-

KSM&pbi) H BO BTopoll: rpynne xaMep ( 4,5,6, 7 - xaMepbi). 

Enolt cocTOHT H3 s:e6on&moll: noAnporpaMMbl AnH npoBeAeHnSI npnMolt ~epea 

!IpOH3BOnLJIOe 'IHCllO TO'l9K C paB!{biMH B9C8MH H Bbi'IHCneHHSI )< 2 H ynpaBnSIIOmelt 

nporpaMMbl1 opranKayromell: nonroTOBxy ASHIIbiX AnSI sTolt noAnporpaMMhi. llpK aToM 

npoHaBOAHTCst Bbi'lncnanne norxqacxoll Bann'lHHbl a = a 1 ]I a 2 

rna· a 1 = 1, acnH BO BCaX TpaX XaMapax UapBOli rpynnbl aaperHCTpHpOBSHO no 

OAJIOl! HCKpa. a 2 = 1, acnn no xpaltaall Mapa B Tpax xaMepax na BTopol! rpynnhl 

aaperncTpKpoBana OAHa Kcxpa. 

Ecnn a -HCTHHHO ( a = 1), TO coob!THa nonycxaeTCSI x nan&nallmelt o6pa-

6oTxe, ecnK a = 0), To co6biTHa 6paxyeTcn: BhiCTaBnSieTcn, f Pag 1 = 1, 

ecnH a 1 = 0 , Knn BbiCTaBnSieTcst !Pag.2=1_. ecnH ~ 2 ~ o ; nocne sToro y~-

paBnenKe nepeAaeTcn na BhiXon H3 6noxoB o6pa6oTxH OAIIoro co6btTnn. 
i 

B paayn&TaTe pa6oThi noAnporpaMMhl npoaenenlin npSIMOlt BblllaroTCSI qncna 

a11,b11,M;,a21'b21 ,M2yl 

.Unn nnocxocTH x z : 

onHCb!BaromKe npn~yro B npocTpaacTBe. 

·x = a z + h 
11 II 

15 



~ 

n 
2 M 2 = y ( x 1 - a 11 z1 

- b 11 1 ; 
X 

1=1 

n n n 
11 ! xi zi - ! x. l: %i. 

all = 

n 
y 
I b = 

II 

n 

tJ. n'J 

I 

n 
~2 ! 

I I 

2 
zl 

'·• 
~-

n 

.Xi - ,'! xi zl l: ~I 

t 

n 

( I z1 1 2 • 

flo aHanorH'IHbiM !jlopMynaM npoHaBOilHTCSI Bhi'IHcneaHe aenH'IHR · a . , b , M 2 
• 21 2 I y 

H nnsr nnocKoCTH Y z • 

flocne aaxoJKAeRHH nepnoii npHMOii nemieTcsr npoaepKa nnsr M 1
2 

= M ~ + M Y
2 

, 

Ecnn M: > At :
1 

., To BbiCTaanHeTcsr I P a g 3 =I H cnenyeT nepenaqa ynpaane-: 

HHSI Ha KoHen o6pa6oTKH C06b!THH, CooTBeTCTBeRRO nocne npoaeneRHH B~Opoii npg

Moli cnenyeT npoaepKa H~ > M~2 , ecnH ycnoane BblnonHeno, To BbiCTaansreTcH 

IP a g 4 = I H aaKaH'IHBaeTCH o6pa6oTKa co6biTnsr. EcnH ·co6biTHe npomno ace 

KpHTepHH, peaynhTaToM pa6oTbi acero 6n,oKa sransrroTcsr. napaMeTpbl npHMbiX, npoxo

llHillHX qepea nepayro rpynny Kat.ep ( a tt ,. b 11 1 
8 21 , b21 , M~ ) H qepea BTo

pyro rpynny KaMep ( al2 'b 12 'a22 ·• b22 'M~ ) • 

EnoK yrnoa paccesrausr 

B nepayro o'lepenh nponaBOAHTCSI npoaepKa, nMen nu MecTo aKT pacceHnnsr, 

TO eCTh npoaepHeTCSI 0:. 2 (J 0 ( *) •, 

rne 
ros (J = ( t 1 ~) 

t I I· l t2 l 

r; = 1 .. 
11

• a
21

• 1 t~ =I a 
12 

, a 22 ,I I . 

16 

~~ 

i 
I 
~ 

I 
t' 

f:' 

i 
f 

\l ,,. 
li 
! 

Ecnn · pacceHHIIH He 6i,:no, TO BbiCTaan 

Ha KoHeu o6pa6oTKn co6biTIIH. B cnyqae, ·ec 

Bhi'IHCneHne yrna paccesrHHH no ¢opMyne 

R = arc sin 
V (a -a 1 2 + (a -a ·1 2 + 

II 12 21 22 

vaf1+ 8 ~1+1 ~ 81~ + B 

CnenyeT OTMeTIITh, 'ITO B uensrx coKpl 

To npoaepKn ycnoanHx ( .,. · ) 'npoaepsrnoch )' 

( a II -a 12 1 2 + (a 21 a22 )2+ (all a2 

rne l = 1)2 
I 0 

_TaK KaK nayqaroTCSI n pernc1 

yrnoM paccesranH. 

.qanee aaxonuM KpaT"!aiimee paccToHHI 

• ll = V (XI -x 2 1 + ( y I -y 

Ma>[(llY nepaoii· 

II BTOpOH npHMOH 

X I 

- y I 

a z 
II I 

a 21- z 

+ b 
II 

+ b 
21 

x 2 =.a 12 z 2 + b 12 

y =a z +h 
2 22 2 22 

a TaK>Ke nonyqaeM cpena~ro TO'IKY ~: ( ~ 
' 2 

HIISI B Ka"!eCTBe OUeHKH AnSI nepeCe'leHIISI ll 

H3 ypaBHeHIIil' 

_jl(ll2) = v 
a z. 
....!K.r.:.L = 0 • 
a z 2 

17 



2 
-s

11
z

1
-bul; 

n n 
! x, ! •;. 

n 

! ., 

t 

n 

(I •, l 2 • 

... 

rrponaso.nnTCll Bbi'IHcnenne senli'IIIH · a , b , M 2 
21 21 y 

.. 2 2 2 
.nenaeTcll rrposepKa .r:tnll I" 1 = M x + MY 

11 cne.nyeT rrepe.naqa yrrpaane~ 

IIocne IIpOBe.r:teHHll B~OpOH IIpR

eClill ycnosne Bbmonneno, TO BbiCTaanlleTcll 

oopaoOTKa COOblTIISI. Ecnll COOb!THe rrpowno B~e 

scero 5n_oKa SIBnsnoTCll rrapaMeTpbl rrpSIMbrX, rrpoxo

( a II ~ 0 b II ·, a 21 0 b 21 1 M 1 ) II qepea BTO-

' M~ ) • 

rrposepxa, nMen n11 MecTo axT pacceSIHHSI, 

I· I 12 I 

t~ =I a 12 , a 2~ ,1 I . 

16/ 

~ . 
1 

I 

j 
~~ 

f 
~1 

l 

f 
f 

~, 
1 

Ecnii paccemmn He 5i,mo, TO BhiCTasnsteTCSI I f a I'· 5 = 1 n cne.nyeT yxo.n 

HS KoHen o6pa5oTKH co6biTnH. B cnyqae, ·ecnn pacceSIHIIe nponaoruno, rrponaao.nnTcSI 

Bbi'IHCnenne yrna pacceSIHHSI no ¢opMyne 

y(a -a) 2 +(a -a·)2 +(a a -a a ) 2 

fJ = arc sin II 12 21. 22 11 22 21 !2 

vaf,+aJ!I+l V a1~ + 8 ~2 + 

Cne.nyeT oTMeTliTh, 'ITO a uenHx coKpawennSI aaTpaT Mamiinnoro apeMeHII aMec-

TO rrpoaepKII ycnoBHSIX ( ... npoaep11noch ycnoa11e 

(all -al2 )2+ (a21 a22 )
2

+ (all 8 22. - 8 21 8 12 ) 
2 

::_.'I 

r.ne ' = e2 
I 0 

TSK KSK H3y'ISIOTCSI II peri!CTpHpyiOTCSI TOnbKO rrpoueCCbl C MSnbiM 

yrnoM pacceSIHHSI. 

~anee HSXO.Itl!M KpaT'ISlliUee paCCTOSIHHe 

r. = V ( xl . -x 2 .) + ( y I -y 2 )2+( z .1 -z ) 2 

MeJK.Qy rrepaofi· 

X I 
a· z ··+ b 

II I II 
ill 

Y I = a 21 + b 
21 

It BTOpOil: IIpS!MOll 

x 2 = a 12 z 2 + b 12 

y 2 = a 22 z 2 + h 22 

a TSKJKe rrony'raeM cpe.nnroro TO'IKY ~: ( xl + x 2 , Y 1 + Y 2 , ~~ laToro pacceH-
2 . 2 2 

anSI a KaqecTae oueHKII nn11 rrepeceqeHIISI rrpliMbiX; Bemi'IItHbr' z 1 , z 2 naxo.nnM 

· na ypaanennn· 

~=v a. 
1 

~=0, 
a •2 
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KOTOpbie ilpHBOilS!T ·K <jlopMynaM 

z 
I 

-(a~+ a~~+ 1l[(b
11 

-b 12 la
11

+ (b
21 

-b
22

) a
21 

l 

f\H 

( a 12 a 11 + a 22 a 21 + l ) [ ( b II - b 12 ) a 12 + ( b 21 - b 22 ) a: 22 ] 

+ ;' 
L\.R 

(a 2 +a 2 +ll[rb -b )a +(b -b )a J 
z = II 21 II 12 12 21 22 22 

2 

/)R 

(a11 8 12 + a22a21 +il [(bn--b,2lall +(b21 -b22 1 8 21 

{I,R 

{1, = (a a -a a )
2
+ (a -a ) 2 +(a -a ) 

2 
R II 22 21 12 II 12 22 21 

+ 

EnoK yrnon paccel:rans aaKaaqnnaeT cnoro pa6oTy o6pa6oTKofi naHHbiX c 

HCKpOBbiX KaMep )\[<, 8 H No 9, YCTSHOBJieHHbiX nocne OTKJIOHS!tOWero MarHHTa. 

Caaqana npOH3BO.l1HTCS! npoBepKa Ha H3JIOM TpaeKTopnfi 'ISCTHU B nnOCKOCTH 

Y Z ) • nponepS!IOTCS! yCJIOBHS! 

I - Y s + a22 • s + b 22 

v1 + a 2 
22 

2 v 1 + 8 22 

-d I < 0 

-d 2 <O. 

Ecnn xoTs 6bi onao na sTnx ycnonnfi ae Bbmonaeao, co6brTne 6paxyeTcs 

( Bb!CTSBJIHeTCS! I fn g F = 1 ) • 

Ecnn onHa na KaMep He cpa6oTana, To HJteT nponepxa TOJibKO . onaoro na 

STHX ycnoBnfi. Dns C06biTHfi, npomenmnx BCe .npe):lbiUymne KpHTepnn, UpOH3BO.l1HTCSI 

Bbi'IHCJieHIJe yrna OTKJIOHeHHS! '18CTHI(b! B MarHIJTHOM none. 

18 

Bb!'IHCJIHeTCS!! 

-x 
.t I 

v 

r - _, 
2---

" 
rne p -eCTb paCCTOS!HHe OT 

B Ka'!eCTBe yrna OTKJIOH 

r 

• Ecnn oTc'!eT no Koopnnn 

Be yrna OTKJIOReRIJSI 6epeTCS! 

cyTCTByroT OTC'!eTbl B o6enX I 

I fag 7 =I l. 

Ha sToM aaKan'!nBanacb 

npoxonnno nponepKy no BceM 

If a g II= 1 n nponaBonnncs 

EnoK n o cTpoeHHll 

HHH. 3TOT 6JIOK .B COOTBeTCTB 

onaoMepllbiX rncTorpaMM ~- ilf 

nnBaTbCll rncTorpaMMbi qeTbif 

Kn co6biTnfi. 

nepen HSKOUJie!lneM B r: 

.Tnna z1 S. z .::;, z 2 nnll aeKoTop 

B cnyqae'ynonneTBope!IHll sTo 

Ecnn !laKannnBaeMall Be, 

nponaBonnncll noAc'IeT TaKnx 

CTOpOilbl riJCTOrpaMMbl • 

06hi'IHO naxannnnannci. 

npeneneane no yrnaM oTKJIOHE 

(J 
12 

, pacnpenene11ne z 

ne11ne M 2 • 



b12)an+Cb21 _b22l 
8

21 
+ 

Jl 

-bl2) 8 12 + ( b21 
b 

22 
l a 

22
] 

) a + ( b -b ) a ] 
12 21 22 22 

- - b 12) a II + ( b21 - b 22 ) a 21 

) 2 ( 2 
II - 8 I 2 + 8 22 - a 21 ) • 

CBOIO paooTy OopaoOTICOli aaHHblX C 

hiX nocne oTrcnoHHIOntero MarnHTa, 

TpaeKTOpHli qaCTHU B nnoCICOCTH 

-d < 0 
~ I 

b 
• 22· -d

2 
<O, 

Bhmonneno, co5btTne 5parcyeTcn 

TO IIAeT UpOBeprca TOnbKO 

Bee npenh~ymne KpnTepnn, 

a MaraHTHOM none. 

OllHOro 113 

UpOII3BOaHTCH 

BbiqHcnlleTcH: 

.r t -X 8 + II 12 z 8 + b 12 

2' V 1 + a 12 ( r. - z g + z 8 

r Jl 

-x + a z + b 
9 12 g 12 

yl + a1; I' 

rae I' -eCTb pacCTOHHHe OT USHTpa ~arHHTa ao KaMepbl Ng 9, 

B rcaqecTBe yrna oTrcnoneHHll 5epeM cpeanee anaqenne 

r 

• Ecnn oTcqeT no rcoopaHHaTe x 

r 1 +r:2 

2 

B OllHOli H3 KSMep OTCYTCTByeT1 TO B KaqecT-

Be yrna OTKnOHSHIIH oepeTCH yron OTKUOHeHHSI no cpa6oTaBmeli KaMepe, Ec~H OT~ 

cyTCTByiOT OTcqaTbl B ooenx KaMepax, TO COObiT!Ie opaKyeTCH (BbiCTSBnHeTCH 

Hag7=Il. 

Ha :aToM oarcanqnaanac& o5pa5oTrca aaHHhiX oanoro coobiTHB, Ecnn coobiTne 

npoxot:~Hno npoaeprcy no seeM Bhiiii~nepeqHcnennhiM KpnTepnHM1 BhiCTaammcH 

Hag II= I n npoHaaoanncH BbiXOll Ha 5norca. 

BnoK no cTpoennH_ rHcTorpaMM. Ero naanaqenne. anano na uaaaa

HHH, <:hoT onOI{ .B COOTBSTCTBHH C BBOaHMbiMH KOHC'raHTBMll npOll3BOaHT HSKOIIneHHe 

oanoMepHbiX rncTorpaMM ~ npouei:ce oToopa n o6cqeTa coobiTnli. MoryT. narcan

nnBaT&CSI rHcTorpaMMhi qaTbipex niOohiX, Bennqnn, nonyqaeMbiX B npouecce _oopaooT-

rcn coobiTHli. 

Tiepea narconnenneM B rncTorpaMMY B03MOlKHO obmo npoHaBO.r:tHTb npoBeprcy 

Tnna z1 :5- z .$. z 2 am1 nercoT~poli aennqnnhl· z , narconnen11e nponaaoaimoc& Ton&Ko 

B cnyqae yaoBneTBopeHHH sToro ycnoanH. 

EcnH narcanmmaeMaH aennqHna BhiXO.r:tHna oa npet:~en&I nonSI rncTorpaMMhi, 

nponaBoaHncSI noncqeT Tarcnx cnyqaea,oT~en&Ho Bblmeamnx c oanon n c apyroli 

CTOpOHbl rnCTorpaMMbl o 

Oobiqno uarcannnaanncb rncTorpaMMbi pacnpeaenennSI HMnynbca qacTHll '( pac-

npeaenenne no yrnaM oTKn~nennii: 023 ) , pacnpet:~enenne no aaHMyTan&HOMY yrrry 

0
12 

, pacnpeaeneaHe z -rcoopaHaaThi Toqerc nepeceqeHHH npHMhiX, 'pacnpeae-

nenne M2 • 
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nepexoA .na naxo11nenne ~pyrnx rncTorpaMM,TaK *e xax n aaAanne Apyrnx 

KoncTaHTI aaAaromnx BRA rncrorpaMM, 11ponaBoAnncH nyTeM Ao6aanennH K nporpaM

Me CllenuanhHbrli: · Kap'r c unlf!opMaiUielt, 

En ox H a K o 11 n en HH na MarHHTHolt nenTe nponaBOAHT naxonnenne oTo6-

pannbiX no xpnTepnSI~ coobiTHli (eM, .pnc. 7). Haxannnaannch ne TonhKO xone'IHbie 

peaynhTaThl, HO H BCe II8'18lihHble H llpOMe*yTO'IIIble peaynhTaTbl 1 OTHOCSIIllHeCSI K 

OT06pa~HOMy COOb!THI01 TaK 'ITO 11pH IIOCn9Ayromelt. pa6oTe C MarHHTIIOli neHTOli H 

oTo6paHHbiX co6biTIISIX nerKo nponaaecTn Aanhneltmyro o6pa6oTKy acero aKcnepH-
. ..J 

MenTa (pacqeT c yqeToM MnoroxpaTnoro pacceSIHHH, naxo~enHe reoMeTpnqecKoll: 

alfJif!eKTliBHOCTll CliCTGMbl H ToAo)o oTOT OliOK O:MeeT aBTOHOMHyiO H8CTpOi!Ky II yll

pannenHe, 'ITO noaaonSieT ·aaxollnTh na ·o~moll:.nenTe peaynhTaTbl o6pa6oTKH c Mno

rnx 11ep~H'IHbiX MarnnTHbiX neaT. 

En o K 119 'I aT 11 B cooTneTCTBHH c ynpasnSiromei! nnlf!opMannell: no aanpocy 

·oT lf!r:anxa BbiAaeT na ne'IaTh paanH'IHyiO nnijlopMannro, oTaocSimyrocll K o6pa6oTKe 

oTAenhnOro co6biTHH, oAnoro nMnynhca H ncero axcllepHMenTa n nenoM. 

Ka~aSI BbiAaaaeMaSI nnlf!opMannH conpono~aeTCSI naAIIHCbro-aaronoBKoM, CAe

nannoll: na o6bi'Inon nnlf!ponon lle'IaTn no cllennanbnol!: nporpaMMe, a aaTeM. cnenyeT 

caMa BbiAaBaeMaH nnlf!opMannSI, Mornn ne<IaTaThcll: 

a) HaAnHcb-3aronoBoK 'co6biTHe', a aaTeM nnlf!opMannSI o co6biTnn: yron 

paccellnHH 812 • ero IiAenTnlf!nxaTop (aoMep co6biTH_SI, npeAcTannSiromnli co6olt ao~ 

Mepa 6noxon MarnnTolf!onon_, aon n co6biTHSI B sone), yron oTKnoHeHHH nocne Mar

HHTa (nMnynhc), TO'IKa nepeceqeallSI nepnoll: n B!opoll: npSIMOll: n aenSiaKn nepeceqe

HHSI (Kp8T'Ial!:mee paCCTOSIHH9 Me~y npSIMbiMH), 11
2 

AnSI nepnoll: H BTOpon npSIMOfi, 

npeAnonaraeTCSI BbmaDaTh H OlllHOKH OCHOBHbiX BenH'IHH, ~OTSI B nepBOM BapHaHTG 

Mbl orpaHH'IHnnch nonyqeaneM TOnhKo nenHaKH. 

nocne aToll: nnlf!opMauun, ecnH o6 aTOM· 6bln cneunanhHbil!: aanpoc, Morno 

BbiAanaTbCH coAep>KHMoe ncex pa6o'?HX nonel!: co6biTHSI, a TaK*e pa6o'IHX nonei!: 

AnSI oAnoro nMnynbca ycxopnTenH H ncero axcnepHMGHTa. 

6) HaAnHch 'KoncTaHTbi', a aaTeM cneA.YIOT caMH xoncTaHThl, xapaKTepnay

romne pe>KI!Mbl paOOTbl nporpaMMbi: KOIICTaH.Tbl AnSI OTDOpa COOblTHllj a TaKJKe KOHC

TaHTbl, ynpasn!Iromne · nocTpoenneM rHcTorpaMM. 

n) noAnncb 'lf!narn', a aaTeM cneAonana neqaTb coAep>KnMoro SI'IeeK, yK~-

3biBBromnx o6mee 'Il!cno ncex aanycKoB KaMep, 'lllcno co6biTnil, npomenmnx KpnTe

pnn, qncno co6biTHir, oT6paKoaannhiX no Ka~oMy ua TecTon: ne cpa6oTann OAHa 

20 
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nnn 6onee na Tpex KaMep nepaoli rpynnb 

pex KaMep BTopoi!: rpynnhi, 6onhmoe M 2 

npSIMOfij neT aKTa paCC9SIHHSI1 neT OTC'I 

r) HaAnncb-aarononoK 'rncTorpaMI 

n T.A.), nocne KOTopofi cneAonana cooTn 

A) 'Sif!ijleKTHBHOCTh.KananoB' n.aa~ 

ann Ka~(Jloro_na Kanano~. 

3a-Knro 

nponenenne nepBOrO 3KCIIepHMeHTa 

noanonSina nonnocThiO KOHTponP-poBaTh pE 

KOHTpo.nnponaTb npo6oH no cTapoMy cne~ 

nacb ynepeunocTh n TOM, 'ITO ncnonb3oB 

nonhaonanne aToi! MeTonnKn. AaeT, KpoMe 

an npu nananKe annapaTypbi n _Been ycTl 

nanana nonHyro KapTHHy pe>KnMa pa6oTbi 

lllHfi MnOrOKp8THbifi B8H8liH3 peaynhTaTOB 

THli) npn- noMomn nporpaMMbi ' of! -line " 

o6nanaeT alfJijJeKTifBHOCTblO 11 TO'IliOCThi01 

Hbie peaynhTBTbi. nnn nonyqenHSI ljlnanqec 

HaKonneHHbie AaHHbie nponon}!{moT 

MOlKHO naneSIThCSI, noanonSIT n cneAyrome 

THBHbie Ob!CTpO pa60T8IOI!llle anropiiTMbl 

nponeneHHSI aKcnepnMeHTa, 

B a&Knro'IeHne aBTopbi BbipalKaroT f 

CKOMy, c.c. Knpl!nony, B.M. Mopoay, n 
nony a_a noneaHbie o6cy~emm n npouec 
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npyrn:x rncTorpaMM, TaK *e KaK n aananue npyrnx 

rncTOrpaMM, nponaBo):lnncn nyTeM !I06anneann K nporpaM

•JJ4lopManneli. 

qTO 

aa MarnnTnofi nenTe npouanonnT aaKonnenne oTo6-

(cM •. pHC~ 7). HaKBllliHBBliHCb He TOllbKO KOHe'IHbie 

11 npoM9)1{yT0'1Hbl9 peayn&TBTbl, oTnocnmuecn K 

npn nocne!lyromeli pa6oTe c MarnnTno~ nenTofi n 

nponanecTn !lan&nefimyro o6pa6oTKy ncero•aKcnepn
~ 

MnoroKpaTaoro paccennnn, aa:xo)I(Jlenne reoMeTpnqecxon 

6noK nMeeT aaToHoMayro nacTpofiKy 11 yn-

HB OllHOli .. neHTe peaynbTBTbl 06pa6oTKH C MHO-

c ynpasnnromeli na¢opManneli no aanpocy 

Tb paannqnyro Hni!>opMannro, oTnocnmyrocn K o6pa6oTKe 

nMnyn&ca_H ncero aKcnepnMeaTa B nenoM. 

HH¢QpMBUHH COnpo_BO)I(JlaeTCH ·liaAnHCbiD-38TOliOBKOM1 . cne

neqaTH no cnenHallbnoli nporpaMMe, a aaTeM cnenyeT 

MornH neqaTaTbcn: 

o co6biTim: yron 

(aoMep · co6b!Tn.n, npe!lcTaBnHromnlt co6olt no

co6b!THH B aoae), yron oTKnoliennn nocne Mar

nepaoli n B!opoli npnMolt 11 aennaKn nepeceqe

npnMb!Mn), M2 nnn nepnolt n BTopoil: npnMoii. 

OlliHoKH OCHOBIIbi:X BenH'fHH1 ~OTH B nepBOM BapnaHTe 

TOllbKO HeBB3KH. 

ecnn o6 aToM 6bln cneunan&nbilt aanpoc, Morno 

ncex pa6o'!HX nonefi co6biTHH, a TaK*e pa6o'fnx nonefi 

ton>rT<>n<r n ncero aKcnepnMeHTa. 

aaTeM cneAyroT caMn KOHCTaJITbi, xapaKTepnay

KOHCTaHTbi llliH OT6opa C06biTHlii a TaK)I{e KOHC

THCTorp8MM. 

aaTeM cnenonana neqaTb coAep)I{I!Moro R'feex, yK~

'Il!cno co6biTRii, npome!llllRX xpnTe

Kosaanbl:x no Ka)I(JloMy na TecTon: ae cpa6oTann OAHa 

20 
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. .... 

nnn 6onee na -Tpex KaMep nepnoii rpynnbi1 ae cpa6oTann ·nne ann .6onee na 'feTbi

pe:x KaMep BTopoli rpynnbi1 6on&moe M 2 nepnoli ripHMoli, 6on&llloe M 2 BTopofi 

npHMofi; neT aKTa pacceHHHH1 neT oTc'feTa nM'nyn&ca no 8-n n 9-li KaMepaM. 

r) HaAnnc&-aarononoK •rncTorpaMM~ 1' (cooTneTcTnenno ~rncTorp~Ma 2' 

n T • .n.), nocne KoTopoii cne.nonana cooTBeTcTByromaH rncTorpaMMa. 

A) '3¢¢eKTHBHOCTb· .KaHanoB' H aaTeM AaHHbie liO KOliH'feCTBy aecpa6aTbiBa-

anfi Ka~Gtoro.na xanano~. 

3 a K n ro q e a n e. 

npone.neane nepBOTO 3KCllepHM9HTa liOK838li01 'ITO nporpaMMa • on -line" 

ll03BOm!lla nonHOCTbiO KOHTpOli!!pOB8Tb pa6oTy HCKpOBbi:X KaMep, K8HanoB · CBH3H1 

KOHTponiiponaTb npo6oii no cTapoMy cneAy II npn nponeAeHIIII aKcnepiiMeHTa nMa

nac& ynepenaocTb n TOM, 'ITO ncnonb3onaniiCb .no6poxaqecTneanbie .nanabie. Mc

non&aonaane aToii MeTOAIIKII ABeT, KpoMe Toro, e:ue 6on&JUoii BbiHrpbiiil no npeMe

an npn nana.nxe annapaTypbi II . nceli ycTaaoBKII, TaK KaK Bbl.!IBBaeM.an. IIa¢opMaiiiill 

.nanana nonHyro KapTnay pe)I{IIMa pa6oTbi n aencnpanaocTeli B ciicTeMa. nocne.nyro

mnfi MHoroKpBTHbill naaanna peaynbTBTOB ( ObinO PBKonneHO nopn.nKa 100 T. COObi-

THii) npn noMomu nporpaMMbi • olE-line" noKaaan, 'ITO coanaaaan ycTaaonKa 

o6na.naeT a<i>cfleKTIIBHOCTblO II TO'fiiOCTbi01 ll03BOJHIIDrnefi nony'fBTb AOCTaTO'fHO TO'f

Hbie peayn&TaTbi .nnll nonyqeann ¢naiiqecxoro peayn&TaTa. 

HaKonneH!lbie .naHHbie npOAOnl!<aroT o6pa6aTbiB8Tbcn, peayn&TaTbi o6paooTrm, 

MO)I{HO na.nenTbCH1 noanonnT n cne.nyromeM napiianTe nporpaMMbl coanaTb a¢¢ex

THB!lbie ObiCTpO pa6oTaromne anrop!ITMbl OTOOpa aeof5XO.!IIIMbiX COObiTHfi BO BpeMR 

npone.nenun aKcnepnMeHTa. 

B 3CKnroqenne aBTOpb! Bb!p8)1{aiOT 6naro.napHOCTI> M.A. ronyTBHHy, IO.B.3aaen

CKOMy, c.c. KIIpnnony, B.M. Mopoay, n.H. CTpyaony, Jl. Uent'mnaM6a, S.H. Ubira-

!lony a.a nonei3Hbie o6cy)I(Jleann n npouecce nocTaaonxn n Bbiiionueann pa6oTbl.· 
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