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Ilo:immem1e 8q)ql8KTHBHOCTH 8KOnepHM8HTOB B .11,nepHott qll'.18HK8 B 3Ha

qHT8JI»HOff CT8Il8HH onpe,n8JI.118TO.fl mHpOKHM HCilOJI»30BaHH8M 8JI8KTpOHHO

BliqHcJIHT8n»HliX MamHH (9BM), BalltHoff oco6eHHOCT»ll npHM8H8HH.fl KOTOpliX 

HBJI.118TCH nepe,naqa HM KaK BliqHCJIHT8JI»HblX \IJYHKUHH, TaK H noruqecKHX 

onepa!lHff, CBH8aHHliX 11enocpe,ncTB8HHO O noJiyq8HH8M 8KcnepHM8HTan»HblX 

,naHHliX Ha pa8HblX CTa,nH.IIX HCCJI8,ztOB8HHff. 

HecMOTP.11 Ha 6ommHe yoneXH B paaBHTHH M8TOAOB Hccne,noBaHHff, 

BliilOJIHH8MliX npH IlOMOl!lH 6eoqJHJI»MOBliX KOop,nHHaTHblX ,neT8KTOpOB, ny-

8lip»KOBa.fl KaMepa H CB.113aHHa.fl O Hett M8TOAHKa o6pa60TKH qJHJI»MOBOff 

HHqJOpMa!lHH OCTa8TC.II MOillHblM cpe,ncTBOM AJI.11 uayqeHH.11 aKTOB BaaHMO,nett

CTBHtt B1!8M8HTapHblX qacTHJ:l. COBp8M8HHblff BKcnepHM8HT C HCil01!»80BaHH

eu nyalip»KOBOff KaMepli OCHOBaH Ha CTaTHCTHqecKOM aHaJil'.138 6ommoro 

KOJIHqecTBa qJOTOrpaqiHff, coiepEalllHX H8CK01l»KO ,nec.llTKOB, a TOH COT8H 

TliQ.flq oo6liTHff, IlOBTOMY nonyqeHH8 OKoHqaTeJI»HliX peayJI»TaTOB B aa,naH

Hli8 OPOKH npe,nnonaraeT aBTOM~TH8a!lHE o6pa60TKH 8KcnepHM8HT81l»HblX 

,naHHliX c npHM8H8HH8M COBpeueHHliX 6NOTpo,nettcTBYlllllHX 9BM. 

B ,nmccepTa!lHH co,nepxaTc.11 peayn»TaTli pa6oT no coa,naHHll oKaHH

PYlllll8ff CHCT8Mli "Cnmpan»Hliff H8M8pHT8JI»11 , npe,nHaaHaqeHHOff AJI.11 o6pa60T

KH KaY8pHliX CHHMKOB. 

OcHOBOtt ,nm:ccepTa!lHH .IIBJI.118TC.fl paapa60TKa H coa,naHH8 8JI8KTpOHHOff 

·annapaTypli cnupax»aoro uauepHTeJI.11 H KOMnneKoa nporpaMMHOro o6ec

neqeHH.fl Ha 6aae Manott ynpaBJI.fllllll8ff 9BM AJI.11 \IlYHK!lHOHHpOB8HHH Bcett 

CKaHHpymmett CHCTOW, a T8KE6 peayJI»TaTH KOMilJIOKCHOtt H8CTpottKH H 

aanyoKa cnHpU»HOro HBM8pHT8JI.fl B·p8EHM8 H8MepeHH.fl KaM8pHblX CHHM-
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KOB. 9TH padOTU 6UJII! npoBe.zteHU B CMHH c 1969 no 1974 r.r. no.zt py

KOBO,l!CTBOM I! npl! Henocpe.ztCTB6HHOM ytlaCTHI! aBTopa,H KOHKpeTHUM pe-

3YJibTaTOM l!X HBJIH6TCH 003,llaHl!e B <nHH CKaHHPYD!llett Cl!CT6!.lll ,l!JIH o6pa-

60TKI! WOTOrpawHtt TpeKOBUX KaMep / 3 , 4 ,5~13-20,23-25/_ 

B HaCTOfl!ll66 Bp6MH Ha cnupaJibHOM 1!3M8pl!T8Jie HaqaT nepBUtt 

3Kcnepl!M6HT no MaCCOBOtt o6pa60TKe KaMepHUX CHl!MKOB, KpoMe STOro, 

B 1967-70 rr. aBTOP rrpl!HHMaJI yqacTHe B paspa6oTKe I! HacTpoi'!Ke c1-m

Hl!py10mero aBTOMaTa CA, pa60Ta10mero Ha JIHHUI! c· 9BM CDC-1604A, KOTO

putt B H8CTOHII1ee BpeMR ycnemHO SKcnnyaTl!pyeTCH B pe~HMe MaCCOBOfi o6-

pa6oTKH Ka146pHblX CHl!MlCOB / G-9 /. Onb!T, nonytl8H!Iblfi npl! paapa60TR8 

CA, l!CnOJih30BaH npl! npoeKTl!POBaHHI! 3Jl8RTpOHHOtt annapaTyphl cnHpaJih

HOro H3MepHT6JIH. 

CKaHHPYD~aa cl!cTe~a."CnHpaJihHUi HSMepHteni" coa.ztaHa BrrepBue 

B CoBeTCKOM COD38, 3JI6RTPOHHaH arrnapaTypa ee paapa6oTaHa Ha co-

B8TCltHX HHTerpaJihHblX MHRpocxeMaX H ynpaBJIHIO!llaH Manaa 9BM HBJIH-

8TCH O,l!HOtt 1!3 nepBUX COB8TCltHX 9BM TaRoro KJiacca. 

rro peayJI~TaTaM paspa60TKI! H HacTpoffKI! B JIBTA CMHH cnHpa4bHO

ro 1!3M8p!!T6JIH B HaCTOHmee npeMH B npOMhlmneHHOCTH 1!3rOTaBJil!Ba8TCH 

cep!!H 1!3 .zteBHTH TaKHX ycTaHOBOK ,l!Jlfl PH.zta W1!3l!qecKHX HHCTHTyTOB Co

B8TCKOro Co1l8a. 

B ,1lRCC8pTaUHI! o6o6meH OIIUT paspa60TKI! aBTOMaTH3HpoBaHHOtt CKa

Hl!py10mett CHCT6Mbl Ha 6aae Manon ynpaBJIHIOII18tt 9BM, HaqHHaH'C paapa-

60TKI! aneueHTHOtt 6asu, 3JI6KTpOHHOil annapaTypu, Jll!Hl!tt CBH3H C 9BM I! 

nporpaMMHoro o6ecneqeHl!H WYHKUl!OHl!poBaHHH CHCT8Mhl 1231. 
B npouecce npoeRTl!pOB8HHH 6una Tam1te paapa6oTaHa M8TO,l!HK8 Ha

CTpofiRI!, 003.ztaHU T8CTOBUe rrporpaMMU ROHTpOJIH I! npoH3B8,!!8H KOMilJI8KC

HUtt aanycR B pe~ 1!3M8p6HHH ncen CRaHl!PYIO!ll8tt Cl!CT8MU. 

nl!ccepTaUHH COCTOl!T 1!3 BB8.zt8HHH I! IlHTH rnaB. 
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B rrepnott rnane paccMoTp8Hll OCHOBHU8 HanpaBJI6Hl!H B pa3BHTHH an

TOMaTH3aUHH'. o6pa6oTRH WHJihMOBott HHWopuaumt H Ha np111.1epa:ic RpynHUx 

H3M8pHT6JlhHUX KOMIIJI8KCOB, C03,!!8HHUX B B6.ztYIIIHX WH3H~8CRHX U8HTpax, 

npHBO.ztHTCH ocHonHue oco6eHHocTH opraHH3aUHH o6pa6oTRI! w11m1.10Bott 

l!HWOPM8UHH. 

nna C0Bp8M8HHUX 8BTOM8Tl!3HpOB8HHUX H3M8pHT8JlhHllX Cl!CT8M /l/ 

xapaRT8pHO, HapH.ztY C llll'lpORHM l!Cil0Jlh30B8Hl!81.! 9BM, l!KJIRN8HH8 B npo

uecc o6pa6oTRH cHHMKOB onepaTopa, ytlacTHe ROToporo B onoaHaHHH H 

H3MepeHH8 HM B 00060 CJIQZHUX CJiytlaHX OT,!!8JlhHUX Toqel{ Ha TpeKaX pea

HO noBumaeT 3\PW8KTHBHOCTh CHCT8Mll B U8JIOM. 

B 3TOtt xe rJiaBe npHBO.ztHTCH KpaTRl!tt o6aop COCTOHHHH aBTOMaTH3a

UH~ o6pa60TKH WHJihMOBOtt HHWOpMaUHH B CMHH I! coo6maIOTCH xapaKT8pHb18 

oco6eHHOCTH CHaHHpy10mett CHCT8MU 11CnHp8JihHliltt H3M8pHT8Jlh11 , pa60Tbl no 

003.ztaHHIO KOTOporo nerJIH B OCHOBY .zt!!CCBpTaUHI!, H o6CyiK.zta8TCH ero 

M8CTO 13 IlpOCMOTpOB0-1!3M8pHT6JlhHOM 06opy.ztOBamrn ClUrn / 5/, 

CTpyKTypa CKaHHpyIOmett CHCT8Mbl "Cn!!paJihHUtt H3M8pHT8Jih" I! anro

p!!TW ynpaBJI6HHH ero pa6oTott.no3BOJIH8T 003,llaTb H3M6pHT8JlhHUtt KOMn

JI8KC uaorouenenoro npHMeHeHHH (ncero B Cl'lirn 6y.zteT ycTaHOBJieHo 3 

·cnupMbHWC H3M8pHT8JIH) c npOH3BO.ztHT8JlhHOCTbD OROJIO 300 TUC. co6u

THfi B ro.zt. BB8,!!8HH8 peEHMa aBTooonpOBOZ,!!8HHH H WHJihTpaUHH Henocpe.zt

CTB8HHO nocne CKaHHpOBSHHH I! ll03MOZHOCTh EMemaT8JlhCTBa onepaTopa 

,l!JIH onoaHaHHH oo6UTHtt E TPY.ztHllX CJiytlaHX - OTKpHBSIOT E03MOZHOCTh 

llpl!M8H8Hl!H 3TOff CHCT811U .ztJIH 06pa60TKH C06UTHff CJIOXHOff TOilOJIOrHH. 

PacCMOTpeHU T8KE8 JIOrffq8CKH8 H HHWOPM8UHOHHU6 E03MOZHOCTH CKa~ 

HHpyDmHX CHCT8M, 
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II 

·Bo BTopon rnaBe co,11eplltHTCff o6mee onncaHHe cnHpa.JibHOro H8Mep11-

Teni=I (Cl/I) H npHHUHna ero pa60Tbl. IlpHBe,11eHa 4JYHKUl10Ham,HaH cxeMa 

CHcTeMhl (pnc,l). OcHOBHble TBXHHqecKHe xapaKrepHCTHKH cnnpaJII,HOro 

H8M8pHTem1 COOTBeTCTBYJ'.lT Tpe6oBaHl1HM ,l\nfi H8Mepemrn CHHMKOB nyablpI,

KOBblX KaMep (UBHa OTcqeTa B CHCTBl!e X,Y KOOMl!HaT 2 MKM npH paa1,1e

pax rpiiJII,MOBoro KaHaJia 70x200 MM2 , UBHa OTcqeTa B nOJIHpHon ClilCTBMB 

KOOp,1111HaT: no pa,1111ycy l ;s6 MK H yrny 1/15000 pa,IIH8H8 npl1 M8KCHM8JII,

HOM pa,1\11yce CKaHHpOB8Hl1H 55 MM). 

Mo,11YJII,H8ff cTpyKTypa aneKTpoinmx ycTponcTB CU (p11c,l) noaBon11m 

CTaH,11apTH80B8TI, annapaTypy, noBhlCHTI, Ha,llelltHOCTI, H ynpOCTHTI, 8Kcnny

aTann10 B UBJIOM. Bee OCHOBHble rpyHKUHOHUJII,Hble 6JIOKH, onncaHne CTPYK

Typbl KOTOpblX T8Kllte npl1B8,I\BHO B 8TOM rnaBe, annapaTypHO H888Bl1CHMbl 

,11pyr OT ,11pyra, a COBMeCTH8H l1X pa6oTa ocymecTBJ!flBTCH npH IlOMOIIU'I· 

KOMnJieKca nporpaMM ynpanJIBHl1H, COCTaBJIHI01!1l1X onepanHOHHYIO Cl1CTeMy 

( 0C) cm1paJ1I,HOro l13Mepl1T8JIH • CTpyKTypa onepan110HHOi1 CHCTeMbl B 

8HaqnTeJI1,Hon CTerreHH onpe,11eJIHBT 3CpqJBKTHBHOCTI, HCnOJII,80BaHHH pecyp

COB nponeccopa ynpaBJifflOl!IBn SBM n, CJie,IIOBaTBJILHO, xapaKTBPHCTHKH 

cn11paJ1I,HOro l18MBpl1TeJ1ff B UBJIOM, 

YnpaBJIHI01!18H SBM ocymecTBJIHBT He TOJII,KO ynpaBJieHl18 nponecco11 

l18MepeHm1, HO T8Kl!t8 npHeM l1 H8KOilJieHHe Ha uarHHTIIYIO JieHTY peayJII,T8-

TOB CK8Hl1pOBaHHff, Jlan1,HettmaH o6pa60TK8 npOD0,l\l1TCH 118 B8CM~6 no npo

rpaMMUM 11 ~1/1JlbTP 11 1201 11 nenoqKe nporpa.MM "THRESH-GRillD-SLICE-

SUMX" 121 , 221. Bo BTOpon rnaBe pacCMOTpBHbl Bonpochl, CBH88HHble 

C nepe,11a1rnn l1HgiOpMan1111 Mellt,IIY SBM. 118JieKTpOHl1K8-l 00" l'l BSCM-6' npHB0-

,1\ffTCff cBe,11eHl1ff O qiopMaTaX l1 o6~eMe nepe,11aBaeMhlX ,l\aHHblX / 14 ,15/. 
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TpeTI,ff rJiaBa co,11epJEHT onHC8Hl1e CTPYKTypu 8JieKTpOHHblX ycTpottcTB 

H opraH11aanH11 pa6 OTU ynpaBJIHIOIJlBlt SBM. 

IlpooToTa uaJ!blx ynpaBJIHDl!IHX SBM,. HH8KaH cTonuocT1,, opaBHHMaH c 

neaon 8KCnep11MeHT8JII,HOrO o6opy,IIOB8HHH, paapemaeT HOnOJII,~OB8TI, T8Kl1e 

SBM KaK cocTaBHYll tiacTI, 11auep11Ten1,Hottc110TeMhl, a co6cTBeHHo H8Mep11-

TBJII, B 8TOM CJiytJae MOlltBT paccMaTpHB8TI,C'H K8K cnennaJIH8HpOB8HHOe 

BHBmHee yoTpOttOTBO 8BM, 

Paapa60T8HHble ,l\nH CK8HHpyIOIJlett CHOTBMbl "CnKp8JII,HUD K3M8pl1T8Jlb" 

uyJII,THnneKoopu noaBoJIHIOT npoH8BO'Al1T~ o6ueH niiwop1.1an~ett KaK n~ KaHa

ny npHMoro ,I\OCTyna B MOSY SBM, T8K l1 no nporpaMMHOMy K8H8JIY C HC

nOJII,80B8Hl1eM npepblB8HHff. B MYJII,Tl1nJieKcope ,I\JIH H8H8JI8 npHMOro ,I\OCTY

na annapaTypHO peaJIH80B8H8 ,I\HCUHnJIHH8 ~- a6C.OJIDTHblM npl1.0pHTeTOM / 24~ 

· 8 no nporpa1nrnoi.!y K8H8JIY ,I\HOUHnJIHHa C OTHOCHTeJII,HblMH npHOPHTeT8.Ml1~ 

l!JIH H8KOnJieHHH HHqJOp1.1an1111, IIOCTynaewott OT ,11aTql1KOB nOJIOl!CeHHH 

H8M8pHTCJII,HOro CTOJia, nepHcKona ,11 qll1JII,MOnpoTHlltHhlX ycTpottcTB, 11.cnOJII,

ayeToH pelltHM 11yBeJieqeHHH naMHTH11 , 'no KOTOpouy co,11epl!CHMOe qJHKCHpo

BaHHOil ff1lettKH·na11fiTH .YBeJIHqHBaeTCH Ha 8,1\HHHUY no' K8llt,I\OMY OHrHaJiy OT 

,11aTqHKa BHemHHX ycTpottCTB, TaKHM o6paaoM, ,I\BOHqHHB oqeTqHKH nonoxe

HHH HOKJIDqaDTCH H8 COCT8Ba annapaTyphl l1 noM81!18JOTCff qiaKTHqecKH BHYTPH 

onepaTHBHOtt naMHTH SBM, T.e. npe,110TaBJiffDT co6ott 06hlqHble aqeAKH naMH-
' ·. 

TH, ,I\OCTyn K KOTOpblll ,llhff nporpaMMhl ynpaBneHHH, 8 T8Kl!C8 Bee onepanHH 

no o6pa60TK8 OO,I\Cpl!Cl1MOro T8KHX cqe~JKoB 8Haql'J~eJII,HO ynpomaJOTCH /I~ 
KoHTpom1ephl qiyHKn110Ha111,HHX 6JIOKOll ciiHJ)a.JII,HO.ro aauepHTCJIH , 

0Bff8I, KOTOpHX C ynpaBJiffDl!leil SBM ocymecTBJIHeTCH npH nOMOII!H ynoMHH8B

lliHXOff BHme MYJII,THnJieKcOpoB, HMBDT B CB08M COCTaBe T8KE8 CTaTyc-KO-., ' 

M8H,I\Hbl8 perHcTpbl ,l\1Iff nepe,11aqH B 8BM HHqiOpM8Ul1l1 0 COCTOHHHH HCnOJIHH-

TCJII,HhlX 11exaH~8MOB H ,l\8Tql1KOB Kaz,Iioro 6noKa /l9 /, 
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]!Jill peaJil138Ul1l1 3JI8KTPOHHOH annapaTypll Cli 6llJI pa3pa6oTaH Ha6op 

norwrncKHX aneMeHTOB 112 ,13/ Ha HHTerpam,HllX MmrpocxeMax. B np6~ec

ce sanycKa B npOMlllllJI8HIJOCTl1 l1 l13rOTOBJI8Hl1l1 cepHH 3Tl1X 3JI8M8HTOB B 

COCTaBe 3JI8KTPOHHOH annapaTypll CH pa3pa6oJaHa T8Kllt8 M8T0Al1Ka HacT

poHKH 11 CH/ITH/I 11X xapaKT8pl1CTllii • 

IlOJiyt18Hl18 OUHWPOBaHHOH K8pTl1Hll,C06llTl1lI Ha CHl1MK8X ny3Up1,KOBOH 

HaMepll noTpe6oBano paapa6oTKl1 cneu11an:r,HNx cxeM aBT0MaT11qecKoH pe-• 

ryn11pOBKH ymrnemrn (APY) 117 /. 9TO CBff38HO He TOJI:bKO C nepeM8HHOl1 

KOHTpaCTHOCT:bID CHHMKa 113-38 H80AHOPOAHOJ1 OCBe~eHHOCTl1 BHyTpeHHero 

o6~eMa KaMepll npl1 qJOTOrpaq>HpoBaHHl1, HO l1 H8Jil1q11eM l1CK8llt8H11l1 B OllTH

'18CKOM KaHaJie l13M8pl1T8JI:bHOro ycTpoilcTBa. 

.TpeKOBllH B11A80Cl1rHaJI Ha BllXOAe APY lIBJiff8TCff KOM8HAHllM CHrHa

JIOM AJifl perHCTP8Ul1l1 3HaqeHHl1 KOOMHHaT IIOJIOllteHlrn CK8HlipyrolJlel1 Ill8Jil1. 

Jlnn ipopM11poBaHl1fl l1 CTaHA8PTH38UHli ero aBTopoM COBM8CTHO C IO.A .Kap

::K8Bl1HblM (
31 llP8AJIOllt8H ABYXIJ(CJI8BOH cnoco6 CK8Hl1pOB8Hl1H, KOTOplll1 noa

BOJIII8T ynpocTl1T1, 3JI8KTPOHllll8 CX8Mll q>OpMl1POB8Hl1ff l1 CHl13l1T1, Tpe6oBa

Hl1ff K qacTOTHllM xapaKT8pl1CTl1K8M CX8M onpeA8JI8Hl1ff cepeAHHll Bl1A80Cl1r

HaJia. Paspa6oTaHa norHKa oTcqeTHoro KaHaJia (OR), pean11ayromero np11H

u11n Clll1paJI:bHOro CK8HHPOB8Hl1ff ABYMH PffAOM pacnOJIOllt8HHllMl1 Ill8JlffMH, l1 

llP8AJIOllteHa M8TOAHRa ll8CTpoilKH Boero KOMllJI8KCa arrnapaTypll KaHaJia. 

Ha OCHOBe paapa60TKl1 B JJBTA (l1ffill Boero KOMllJI8KCa 3JI8KTpOHHOtt 

arrrrapaTypbl CllHpaUHOrO l13M8pHT8JUI: B TeqeHl18 1970-1973 tr• B npo

MbllllJI8HHOCTl1 6una HaroTOBJieHa cepl1ff l'I3 9 KOMTIJI8KCOB 3JI8KTPOHHOl1 amia

paTypll AJiff PffA8 qJH3l1qecKl'!X l1HCTl1TYTOB CTpaHu. 

lY 
ITporpaMMHoe o6ecrre,rnHHe, paapa6oTaHHoe AJIH _ynpaBnemrn cKaHHpy

romen Cl1CTCMOH Cli, BKJiroqaeT B ce6ff CJI8AJElll(l18 OCHOBHlle 6JIOHll! 

- OnepaxtHOHHyro CJIICTeMy { 0C), rrpe~CT8BJlffEleyro co6ott COBOKYTIHOCT1, 
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IPYHKitllOH8JI1,HllX anropHTMOB l1 nporpaMM, peaJIH3YDillHX KOHKP8THYD JIOrH

HY ynpaB:7!'.8Hl1lI Cli Pl npeABapP1T8JI:bHYEl o6pa60TKY l'IHq>OpM8UHPI 1231. 
- CpeACTBa 8BTOM8Tl138ltHPlllpOrpa1i1MHpOB8HPIH, BKJIE)q8Elllll18 B 086/I 

K8K co6cTB8HHO CHMBQJiffq8CKHH H3llK nporpaMMl1pOB8Hl1lI, T8K H nporpau~ 

Mll P8A8KTHpOB8HPIH H OTJI8AKH. 

- CPlcTeMy q>yHKUHOHaJI:bHOro KOHTpOJIH (C~K), COCTOlilJlYD H3 T8CTO

BllX Pl KOHTpOJihHllX nporpauM. 

CKOPOCT:b llOCTYTIJI8Hl1ff HHq>OpllaitHH C orcqerHWX CHC-

T8M B npouecce yrrpaBJI8Hl1ff ·cn11paJI1>HW H3Mepl1T8JICM l1M88T CT8Tl1CTl1-

qecKHH xapaKT8p pacnpeAe~eHHlI BO BpeueHH~ 8To ll0Tpe60B8JIO BKJIDqeHHff 

B QC nporpaMM Al1Cll8TqepH38Itl1H o6CJIJEl1B8Hl1lI 38/IBOK OT BJICKTPOHHllX 

ycTpOttOTB. B COOTB8TCTBl1l1 C 3TH11 onepaUHOHHaH OHOT8Ma BKJiroqaeT B 

ce6H CJI8AJElllll18 OCHOBHll8 4JYHKUl10H8JI1>Hbl8 rpynrrll nporpaMM: 

- Ilporpauuy - Al1Cll8Tqep, KOTOpalI 06eoneq11BaeT 38A8HHYEl 'Al10Ul1ll

JIHHY o6cJiy~l1B8Hl1lI 38/IBOK. 

~ Ha6op BKJIHHl1B8ElllHXCH llO'AllPOrpauu o6CJiylltl1B8Hl1ff npepllB8HHil, 

Bll3llBaewx arrnapaTypHO qepea p83l1A8HT MYJihTl1llJI8KCOpa nporpaMMHOro 

npepllB8Hl1ff. 

- EH6JIHOT8HY OCHOBHllX nporpaMM, BllllOJIH8Hl18 KOTOpllX H 06ecne

q11Ba8T co6cTB8HHO 4JYHK~l10Hl1pOB8HH8 CHCT8Mll CH. 

CTp8MJI8HHe llOBllCHT:b CKOPOCT:b BllllOJIH8HHff anropHTMOB H YM8Hl>mHTh 

o6~eu nporpaMM onpe'A8JIHJIO Heo6XOAHMOCT1, HCTIOJI1,30B8Hl1fl uaml1HHO-Opl1eH

THpOB8HHOrO lI3NKa nporpaMMHpOBaHHH, qTo, C Apyron CTOpOHll, 38TPYAHII-

' 8T 8'A8llT8UHE Ol10T8Mll 'AJIH o6pa60TKH CHHMHOB APYrHX xauep. IT03TOMY 

'AJIII BB8ACHHII OllPCA8JI8HHOil rH6KOOTH 0C 6un npl1HffT MOAYJihHllil llpPIHitl1ll 

ee nocTpOeHHR,H, cqHTaH qTo Boe H3M8HCHHII CHCT8Mll AOJilltHll YHJiaAU

B8TD0fl B paMKH 003'A8HHOil annapaTypu, Kl,I onpe'A8AHBH OCHOBHOR MO'AYJID 

OC - MOHHTOp, KOTOplltt BKJIDqaeT B ce6H 'AHCll8Tqep l'I Ha6op llO'Allporpaui.t 
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o.6c11yiurnamrn npepI:lBaHP1ll; npe,11,no11araeTcH, 'ITO ,11,aJII,Hellm1rn ns,.ie~ ,.,. 
HeHHfl He ,1l0.71lltlill saTparHBaTh ero CTPYKTypbl. 

BosMOJKHOCTl> pacmnpettni:i 6H6Jrn·oTeKH ocHoBHblX 06cnyi1arna10ll(HX npo

rpaMM 6es HSMel!eHHH MOHl'ITopa TIOTpe6oBaJia qiopMaJrnsar.tHH BX0,1),a H 1mxo

,11,a HS aTl'IX nporpaMM npn 06ecne1rnHHH npor.te,11,Jpbl o6MeHa rrapaMeTpaMH 

M0l!C,1J,Y ·1mMH. B 3Ha'IHTeJII,l!Oli uepe 3TO aaBHCl!T OT CBOJ;!CTB H3!,1Ka npo

rpaMMl'lpoBaHl'IR, l'ICTIOJihayeMoro npn paapa60TKe nporpaMM, C yqeTOlL 3THX 

Tpe60BaJIHli ROi'.TIJieKe ynpaBJIHIOilll'IX nporpaMM 6b!JI paapaCioTaH e HCTIOJih-

30Bal!HeM Cl'IMBOmtqeeKoro aeceMOJiepa II SABR 11 , BX0,1J,HIJl0ro B eoeTaB 

aiiropl'ITMHqeeRoro fl31,l!{a FORTRAN 8K ,1),Jill 8BM PDP 8 q,HpMbl DEC' KOTO-

pb!i-l c IJeOOJIM!l'.!Mll HSMeirnHHllMll 011JI a,11,arrTHPOBaH ,1),Jill yrrpaBJillIOil(eJ;l 8BM Clt 

OeIIOBHOe npeHMJil(eCTBO 3TOJ1 CHCTeiru MaTeMaTHqee1wro 06ecrret1eHllfl 

eocTOHT B TOM, qTo eo6eTB0HIIO aeeeMOJiep SABR • HBJIHIOil(HffeH BTOpblM 

npOX0,11,0M FORTRAN 8K, IIOSBOJIHeT Ile TOJihKO IIOJihSOBaThCH Been 6H6JIHO

TeKOli CTa!f,l(apT!lbJX IIO,llrrporpaMI.! FORTRAN 8K , HO H npn,11,aTh OCHOB

HLIM nporpaM!JaM 6H6JIHOT0Rll OJ eBOHCTBa BH0_1IIIIHX no.nnporpaMM, HMeromnx 

TOql{y BX0,11,a ENTRY 1 'lTO ,l(aeT B03MOJKHOCTh TIHCaTI, HX HaR OCiblqmrn 

rro,l(nporpa1.rn11 (J)OPTPAHa H TpaHcJIHpoBaTl> oT,l(eJI1Ho. 

B aToff JKe rnaBe no.npo6110 paccMaTpHBaeTcH crpyKTypa nporpaMMbl

.nncne:rqepa,peannsynil(aH .ztHCr.tl'lnJIHHY 06cnyJ1CHBaHHH c a6coJIJOTHblMH npno

PHTeTaMH ,11,JIH OCHOBHLIX nporpaMM 6H6JilirOT0Kl'I OJ, BblTIOJIHHCMhlX rrpH paa

pemeHHOM npepLJBamrn. IlpHBO,l(HTeH TaKJ!Ce xapaRTepl'lcTHim BXO.llllblX noTo

ROB saHBOR H peayJihTaTbl Or.t0HRH 3:_IicpeKTHBHOCTH Bb16pauuoro anropHTl,!a 

,lll'lcneTqepnsar.tHl'I B cpaBHCHHH c· 6ecnpnopHT8THblM OOCJIJJICHBaHHeM. 

y 

IlHTaH rJiaBa co,11,epl!Cl'IT peayJihTaTbl onpe,11,eJieHHH cyMMapHblX TO'IHOCT

HblX xapaRTCpHCTl'IR CHCTCMbl, noJiy'leHHblX no aaBepmeHHH MCT0,1),l{qCCKOro 

3KCnepHMeHTa no o6pa60TK0 CHHMKOB C C06b1THHMH dp -Baal'JMO,lletlcTBHH, 
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aaperHeTpHpOBaHHH~H Ha nJt1Re .11eiiTpOHOB e :=rneprnell 3 ,3 raB/c B 0,1lHO

M0TpOBOl1 RaMepe Ra6opaTOpHH BHCOKHX 3HeprHll_ClHM. 06~eKTHBHOCTh H 

,llOCTOBepHOCTh TOqHOCTHblX xapaKTCpHCTHK MOl!CCT _6b1Th rapaHTHpOBaHa 

TOJihRO B peayn1TaTe aHaJIHaa ~HanqecRHX BeJIHqHH H napaMCTPOB TpeKOB, 

Tpe6yJOil(HX o6pa60TKH CTaTHCTl'JqecRoro MaTepnaJia (OKOJIO 1000 co6blTHi-l}, 

,l!JIH HSMepeHHH KOTOpblX Tpe6yeTcH ycTo~qHBoe WYHRr.tHOHHpOBaHHe Been 

CKaHHPYJOIJlell CHCTCMH l'I o6pa60TKa peayJihTaTOB CKaHHpoBaHHH no BCeMy 

ROMnJieRCY nporpaLIM, BRJIJOqan nporpaMMH reoMeTpHqecROff peKOIICTPYRr.tHH 

H KHHeMaTnqecKott H,lleHTHWl'IRar.tHH Ha B8CM-6. 

Bon1myJO poJih B ROMIIJI~RCHOM aanycKe CHCTCMbl nrpaJOT TeCTO~ble 

nporpaMMbl. cvrcTeMH WYHKr.tVI0Han1uoro ROHTPOJIH (C(J)K), paspa60TRa ROTO

pblX npotlaBO,llHJiaCh B TCCHOli CBH3l'I C npoeKTHpoBaHHOM Bcev. Cl!aHHPYJO

mell CHCTCMbl H B aHaql'!TeJinHOll cTeneun onpe,1\CJIHJia peaJIHayeMOCTh ee, 

T.e. BO3YOXHOCTL aanycxa CHCT8Wl C onpe,lleJieHHW xaqeCTBOY B 

aa.naHHOe Bp8Y.H. 

Ha pHC, 2 IlClRaSaHbl pC3JJILTaTb1 cpaBHeHHH auaqeHl'ltt npoeTpaHCTBell

HOI'O yrna Q Mellt,1),y BTOpHtIHllMH TpeKaMH TIOCJIC reoMeTpnqeCKOVJ peROH

CTPYRr.tHH B npocTpaucTBe RaMepbl, Pacnpe,11,eneune B0JIH'll'IH paaHOCTCll 

"'"=",, - Qw HYeex nonyrunpvrHy 1o • VD = 9, 61 Mpa,11,, 'ITO cpaBHHMO c 

Ol!IHOROll B H3M0pCHHH yrna Q Ha llYOJax, a. cpe,1\IIHH BeJIHqHHa paauoc

TH <. AQ > =-0, 77 Ypa.l( -6JIH3Ka !{ HYJIJO, qTo ronopHT CJ Mal!OCTH Cl'IC.T8!.!a

THqecRHX Ol!IH60K. AuanornqHble pesyJI1TaTbl noJI~eHbl npH cpaBHOHHH ,lipy

rHX napaMeTpOB_ TPOROB (aaHMYT8JihHOro yrna 'f nepBHqHoro TpeRa H 

HMTIYJIMOB P BTOpnqu~x TpeKOB). CpaB~eune pacnpe7~eneHHtt wnaH'leCRHX 

B0JIH'IHH (pHC.3} (pacnpe.zteJICIIHH ITO RBa,l(p8TY H0,l(OCT8IOmeu MaCebl (MM
2

) 

H BepOHTH;CTH P(j.2 }.ztJIH peaKr.tHH dp - ppn ) , noJiy'leIIHble npH HCTIOJih

aoBaHHH O,l!HHX H Tex l!CO KOHCT8HT, -ramKe CBH,lleTeJihCTBYIOT O cpaBHHMOC

TH OruH60K /l6 / • 

B 3aKJil)q8HHH HSJIOJKeH!J pesyJihT8Thl pa60TH. 
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IlpaKTH'IBOKHM peaym,TaTOM pa6oT, ·Bome,ztmHX B )lHocepTaUHD, llBJill

eTOH 008,ztaHHe Ha Ciase _Manon ynpaBJillDmetl SBM BblOOKOilpOH3BO,ltHT8JII,HOtl 

OKaHHpynmetl OHOT8W OITH.P8.Jll>Hbllt · H3K8pH:1:8JI:&' 0 HOITOJll,80BaHH8li Mexa

HHll80KOro yoTpolloTBa 00 onHpaJII>HOtl pa3B8pTKOtl, npe,ztH88HalleHHOtl ,ltJIH 

o6pa60TRH OHHMKOB TPBROBblX RaMep. 

0CHOBHU8 peayJII>TaTU pa6oT MOJICHO o<popMyJIHPOBaTI> OJI8.ztYDII!HM o6pa-

30M: 

l. Paapa6oTaH H peaJIH30BaH KOMITJI8KO 3JI8RTpOHHOtl annapaTypu 

·onHpaJII,HOro H3M8pHT8Jill, BKJIDl!aJJ~tl B oeoa aHaJiorOBLl8 OX8Mbl BLl,lt8-

JI8HHH H i;popMHpOBaHHH OHrHaJIOB OTO'I8THHX OHOTBM, 8JI8l{TpOHHLl8 yoT

potloTBa ynpaBJI8HHH H- RaHaJIH OBH3H O ynpaBJIHIDmell 8BM. Ha OOHOB8 8TOtt 

paapa60TKH B T8'!8HH8 1971-1975 rr. H3rOTOBJI8Ha B npowmneHHOOTH oe

PHH H3 9 KOMilJI8RTOB 8JI8RTpOHHOtl annapaTypu ·CDHpaJI:&HOro H8M8pHT8JIH 

,ltJIH PH.zta (pH3Hll80RHX HHCTHTyTOB OTpaHH. 

2 • 0oHOBHLl8 <fJYHKUHOHaJII>lrn8 ClJIORH · CllHpaJI:&Hor_o H3M8pHT8JIH 003,zta

HU Ha 6aae_ onenHaJII>HO paapa6oTaHHOll OHOT8W JIOrHll80RHX 8JI8M8HTOB 

Ha HHTerpaJII>HblX MHRpooxeuax. Ha6op 8THX 8JI8M8HTOB ClblJI TaKE8 HOilOJII,-

80BaH npH paapa60TK8 KOHTpOJIJiepa ,ltJIH Il0,ltKJIDll8HHH R ynpaBJillIDmett SBM 

MarHHTaj)OHOB EC 5012P. 

3. Coa,ztaHa OHOTeMa MYJil>THilJIOROOPHLIX KaHaJIOB OBH8H O ynpaBJIHD

mett SBM, noaBOJIHDmHx peanHaoBaTI> pa6oTy ee B pexi1.1e paa.zteneHH~ Bpe-

1.1e1m. -~ 
C:rpyRTypa paapa6oTaHHblX MYJil>THilJI8KOOPOB o6eonelIHBaeT npHOpHT8T-

H08 00CJiyml'iBa.HH8 RaR BHenporpaMIJHOro OClMBHa IlO· KaHany npHMOrO ,ltOOTy-, 

na, TaR H nporpaMMHOro 00M8Ha O HOilOJll,80BaHH8M npepLIBaHHtt. IlpHM8H8-

HH8 RaHaJIOB OBH8H B ORaHHpynmetl CHOT8M8 ·cnHpaJI:&HMlt H8M8pHTeJii .zta

JIO BOBMOEH~on ooRpaTHTI> o6'beM aneRTPOHHHX yoTpottoTB, nepe.ztaB ifx 
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\PYHKI.\HH ynpaBJIHD!ll8tl 8BM' IlOBblOHTl> Ha,zteJKHOCTI, H ynpOCTHTl> 8RCilJiya

Tan1rn CHCT8MU B neJIOM. 

4. Paapa6oTaHa M8TO,ltHRa HaoTpOllKH \PYHRUHOHaJII>HblX 6JIOROB H 

008,ztaH ROMITJI8RO ROHTPOJil>IruX H T80TOBLIX nporpaillA. 3aJIOJK8HHaH npl'I . 
npoeRTHpOBaHHH H36UTO'IHOCTI, B annapaType H Han111rne nporpaMMHO-JIOrH-

lIBOKHX T8CTOB ll03BOJUIDT ITOJiyl!aTI> ,ltOCTaTOlIHO 061:>BKTHBHYIO oneHKY pe-

3JJII>TaTOB CKaHHpoBaHHR Ha pa3JIHllllblX CTa;zJ;HRX o6pa60TKH. 

5. Paapa6oTaHu anropHTMbl ynpaBJI_eHHH nponeccoM naMepeHHH Ha 

· CnHpaJU,HOK H3M8pHTene , 06eoneq11BaIOII!JIIO UBTOIJaTH3al\HIO 60Jil>llIHHCTBa 

8TallOB o6pa60TRH, HO npe,ztOCTaBJIRDII!l-10 orrepaTopy B03MO~CHOCTI, BMOllla

TOJII,CTBa B nponecc H3M8p8HHH. 

YllaCTl-18 B Oll03HaHHH H l'l3Yepemrn orrepaTopoM T OJII,KO HOCKORl>KHX 

TO'I8K Ha TpeRaX B 00060 CROJKHblX cnyqaRX_ pe3RO n_OBblllla8T arI,;peHTHB

HOCTI, CHCTeM!l, YBBRHqHBaH qHCRO CO()bJTHtl, rrpome;n;mHX Bee CTa;n;HH o6-

pa60TKH. 

6. Coa;n;aHo nporpaMMHoe o6ecne•rnHHe, pean11ay10mee BurronHemrn ill')'}U\'

~noHaJII,HhlX anropHTMOB yrrpaBJIBHHH CHCT8MOll B peam,HOM uacmTa6e Bpei.e

l!H C O,ltHOBP8M6HHOti perHcTpanneU J/1 HaKO!lJI8HHeM ;n;a,rnux H3MepeHHR. 

Eon1,mol:t 06'b8M BXO~l!blX ;n;aHHLIX, CTaTHCTJllqecKHM xapaRTOp pacrrpo

,lt8JI8HHH OROPOCTH HX IlOCTJ!lJIBHHH O OTC'I8THl1X CI/ICT8M 11 nepaBHOU8H-. 

!!OCT!, OTHOCHTBJII,HO!:t BSEHOCTH BXO;llHHX IlOTOKOB aaHBOK ITOTpe6oBaJIH 

BKJI!Oll8HHH B 011epan110H·HyIO OHCTBI.IY (00) rrporpaMM ;llHCil8Tll8pH3al\l11'1 C 

a6COJIIOTHhllJH 11p11opHT8TaMH OClCJIYJKHBaHHH, qTOil03BOJHe:r,HapH;n;y C OTHO

CHT8Jil>HOll ;llHC!l6Tll8pH3an11etl, ocymecTBJIH8MOtt anrrapaTypHo B MYJILTH

Il1IOKCOpmtX XllHaJiax,rroJIHOCTI,D peaJil130BaTI> pecypcu ynpaBJIRIOll!Btt 8BM 11 

o6ecrrel!HTI> YCTOtllIHBOCTI, BLl!lOJIH8HJ/IH WYHKUl10HaJILHUX anropHTMOB. 

Mo;n;yJII>HOe IlOCTp08HHe onepa~HOHHOM CHCTBMbl B 3l!aqHT8JILHOll Mepe 

011pe,zte1IR8TCH Teu, 'ITO 11p11 paapa6oTR8 rrporpaMMRoro 06ec11eqeu11H 61m 
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HCnORD30BaH CHMBonuqecKHtt H3UK SABR, BXO,JtHIIUltt B COCTaB anropHTMl'l

qecKoro H3UKa FORTRAN BK , KOTopun·c He60RDWl'IMl'I 1'13MeHeHl'IHMl'I 6un 

a,JtanTHpOBaH ~fl ynpaBRHDmett SBM Cfil'lpaJIDHOro 1'13Mepl'ITenH • 

7. •IIpOl'l3Be,JteH ROMnneKCHNll aanycR CKaH11pynmett CHCT8MU •cnHpa.u,

HUI H3M8pHT8nD" B p8El'IM H3MepeHHH peaRDHUX RaMepHUX CHHMROB. 

~nn·nonyqeHHfl peaynDTHpymmHx TOqHOCTHNX xapaKTepl'ICTl'IR CR 6un 

npoBe,JteH MeTO,JtHqecKHtt 8RCnepHM8HT, B KOTOPOM 6uno npoMepeHO 750 co-

6NTHll dp -B381'1MO,JtettcTBHH, aaperl'lcTpl'lpOBaHHUX_Ha nyqRe ,JtettTpOHOB C 

HMnynDCOM 3 ,3 raB/c B O,JtHOMeTpOBOtt nyaupuoBott ·Bo,1topo,1tHOii RaMepe 

JIBa aum. 
PeaynDT8TU 1'13M8p8Hl'IH 6NRl'I o6pa6oTaHU no BCeMy ROMnneRcy npo

rpaMM, BRnnqan nporpaMMN reoueTpl'JqecROtt peROHCTPYRUl'll'I 1'1 Rl'IH8M8Tl'l

qecRott 1'1,JteHTHWl'IRaUl'll'I. AHaRl'l3 Haii,JteHHNX napaMeTpOB Tp8KOB (HMnynDCa, 

npocTpaHCTB8HHNX yrROB l'I T.,Jt.) H cpaBH8Hl'le l'IX c·pesyRDT8T8Ml'I 1'13M8~ 

penHtt aTl'!x me co6NTl'ltt Ha IIYOCax,_ a TaKEe cTaTHCTl'lqecKHtt ananHa WH

aHqecKl'IX Be1mql'JH (pacnpe,1tenemrn no KBa,1tpaTy ne,1tocTanmett waccu (MM2) 

I'! n~ BepOHTHOCTHMP(J-2) ,JtRH peaKUl'll'I dp•ppn ) noaBORHeT YTB8pllt,1taT~, 

qTo xapaKTepl'ICTl'IKl'I CHCT8W Y.JtOBR8TBOPHDT Tpe60B8Hl'IHM, npe,1t~HBRH8MUM 

K ycTpOllCTBaM 1 l'!Cn0RD3Y8MNM ,JtRH 1'13MepeHl'lll WOTOrpawHtt nyaupDKOBNX 

KaMep. 

OOHOBHUe peayRDT8TU, npe,JtCT8BR8HHli8 B ,Jtl'ICCepTaUHl'I, ony6nl'IROB8HU 

B pa60T8X 13- 5,13- 20, 23- 25 /H ,JtORR8AUB8Rl'ICD aBTOpOM Ha l!e~iHapo,JtHOM 

cmmoal'!yMe no nonpocaM o6pa60TKl'I ,JtaHHUX c nyaNpDKOBUX H HCKPOBUX . 

KaMep (~6Ha, 1971 r .• ) • 
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