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Cospe:M:eHHoe · paaBHTHe · aayKH ·a TeXHHKH xapaKrepaayeTcSI noCTOSIHHbiM noacKoM 

HOBbiX H ycOBepW9HCTBOB8HH9M H pa3BHTH9M TpaAHUHOHHbiX 3KCnepHM9HTanbHbiX Me

TOAOB · 'accneAOBaHHSI npoueccoB. H SIBneaa.it. CpeAH HHX 3Ha'lHTenbHyro. ponb HrparoT 

M9T0Abi,. KOH9'1Hb!M peaynbT8TOM . KO'j:'Opb!X SIBnSIIOTCSl nOnyTOHOBbi9 . ¢oTorpaqJH'l9CKH9 

H30opa)K9HHSI; 'B HaCTOSIIU99 BpeMSI OHH HHTeHCHBHO · HCnOnb3yroTCSI B TaKHX OonaCTSIX, 

KaK I'HApo H I'a30AHiiaMHKa;·· KpHCTannorpa~Hli, HCCneAOBaHHSl obiCTponpOTeKaiOWHX 

npouecCOB, aCTpOHOMHSI, M9AHUHHa,' cneKTpDCKOllHSI, . ~AepHaSI ~HaHKa, ~H3HKa nmi3Mbl0 

oHOnOrHSI, KOCMH'l9CKH9 HCCneAOBaHHSl H MHOI'H9 ApyrHe. 

, lliHpoKOe pacnpOCTpaHeHHe ·~rorpa~H'l9CKHX M9TOAOB C!3SI3aHO BO-nepBbiX C HC

Kn:IO'lHTenhHO Bb!COKO.it HH~OpMaTHBHOCTb!O ·~OTOrpa~H'l9CKHX H30opa)K9HH.it, a BO-BTO

pb!X C OTCyrCTBHeM HCKa)KeHH.it, .BHOCHMbiX. B HccneAyeMyro cpeAy.' B TO )K9. BpeMSI 

npeHMyiU9CTB0 ljx>TOrpa~H'l9CKHX M9TOAOB - HX oonbWaSI HH~OpMaUHOHH8Sl 9MKOCTb -~ 
B H3BeCTHO.it CTeneHH 'S!anSieTCSl H H9AOCT8TKOM, T.K. ooycnaBnHBaeT Bb!COKyro TPY.;_ 

A09MKOCTb paCWH~pOBKH '3KCnepHM9HT8nbHbiX A8HHbiX. B · eme oOnbWe.it CTeneHH 3TO 

oiiiocaTcSI K nonyTOH<JBbiM Haoopa)KeHHSIM. · . · 

, flpH HCnOnb30B8HHH M9TOAOB pyqao.it oopaoOTKH cpoTOrpa~H'l9CKHX H30op8)K9HHil: 

paCWH~pOBKa 3KCnepHM9HTanbHbiX' AaHHbiX. B. TpeoyeMOM ofu.eMe npaKTH'l9CKH HeB03-

MO)KHa, Bcn9ACTBH.H '19I'O OObl'lHO 'npoBOAHTCSl 'TOnbKO '18CTH'lHaSI· HnH ·' BbloOpO'lHaSI HX 

o6pa6oTKa; · 

B CBSI3H c' ~THM aBTOM8.TH3aUHSl oopaoOTKH nonyTOHOBbiX H30opa)K9HHA . SIBnSieTCSI . 

B9CbMa aKTyanbHOlt . 38Aa'lelt, ·n03TOMY B Hamel!: CTpaHe H 38 .· pyOe)KOM' npoBOASITCSI 

paooTbl a aTOM Jianpaaneaaa.' TaK·~ aacTOSIWeMy BpeMeHH paapa6oTaH · PSIA · yCT

pol!:CTBcBBOAa aaoop8)KeHHlt B 8BM TaKHX, KaK ycTpoAcnio BBOAa HA8 COAH CCCP, 

Photoscan p.:..tooo (ClllA), Mark-III· (BennKoopeTaHHSI) H AP· · ,, 

· 'AJ:iTOM8TH'l9CKaSl OopaoOTKa ~OTOI'pa~H'l9CKHX H300p8)K9HHlt COCTOHT H3 AByx OC-

HOBHbiX STanoB: . . •' . . . , ' ' 

I; C'!HTbiBaHHe HH~opMaUHH c Hao6pa)KeHHSI H BBOA ee a 8BM.· 

· 2:. MareMaTH'leCKaSI. o6pa6oTKa aa· 8BM nonyqeaaoll: · HH~OpMaUHH. 
EcnH. MaTeM8TH'l9CKaSl OopaoOTKa npoBOAHTCSI B Ka)KAOM KOHKpeTHOM cnyqae .. no 

cneunanbHbiM nporpaMMaM, · onpet:~ensteMbiM cneuH~HKOlt • pewaeMoA aaria'lH, TO no-

cTpoeaHe ycTpoltCTB BBOAa H30opa)K9HHil: B · 8BM 'llOA'lHHSI9TCSI HeKOTOpb!M OOWHM 

npHHUHnaM, KOTOpb19 onpeA9nSIIOTCSI npHpOAO.ii ¢ororpa~H'l9CKOI'O H30opa)K9HHSI ( 1-4). 
OcHOBHbiMH napaMeTpaMH ¢ororpatjJH'!ecKoro aao6pa)KeHHSI SIBnSIIOTCSI onTH'l9CKaSI 

nnoTHOCTb D H · KOa#nUHeH'I' nponycKaHHSI r • 
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B OCHOBY llQCTpOeHHll YCTJlOHCTB BBOila H306paJKeHHH B 38M. nonoJKeH npHHUHll 

nosneMeHTHOI'O 
1 

:S:OilHpDOOHHll, B. COOTBeTCTBHH C :S:OTOpb!M .c!>YH:s:UHH I) (x, y) HUH 

r ( x , y ) , onHCbiBaroiUHe cjJoTOrpacjJHqec:s:oe Hao5paJKeHne; nonBepraroTCll llHC:S:peTH

aauHH, T.e. 3aMeHliiOTCll llByMepHOH COBOKynHOCTbiO OTC'leTOB, CHliTbiX B OTilenbHb!X 

TO'l:S:aX nnoCKOCTH H306palKeHHllo . • 

YcTpOHCTBa BBOila H306paJKeHHH B:s:n!O'lBloT' B ce6ll cnellyiOIUHe OCHOBH~Ie 6nO:s:H: 

1. Eno:s: c:s:aHHp<>BaHHlli 

2. ¢oTOMeTpnqec:s:yro CHCTeMy, npOH3BOilli!UyiO H3MepeHHe OllTH'leC:S:OH nnOTHOCTH 

HnH :s:oscjJcjJHUHeHTa nponycMHHll sneMeHTOB H306paJKeHHll C npeo6pa30BaHHeM STHX 

BenH'lHH B UHcjJpOByiO cjJopMy; 
1 3. EnoK ynpaBneHHll1 B cjJysKUHH KOTOporo··llXOilHT ynpaBneHHe ycTpDHCTBOM BBO

na H nepella'la HHcjJopMaUHH1 C'lHTaHHOH C H306paJKeHHll, B onepaTHBHOe 3anOMHHaiO

IUee ycTpOHCTBO 38M HnH B ycTpDHCTBO pei'HCTpauim Ha npo!.ieJKYTO'lHb!H HOCHTenb. 

0CH0BHblMII BOnpocaMH npH paapa60TKe yCTpOHCTB BBOila liBnliiOTCll BOnpOCbl. TO'l

HOCTH H CKOpDCTH. 3TH napaMeTpb! B OCHOBHOM onpenenliiOTCll . xapaKTepHCTHMMH 

cjJoTOMeTpH'leCKOH CIICTeMbl H 6nOKa CKaHHpOBBHHllo Ecmi CKaHHpyiOIUHEi yCTpDHCTBa B 

HaCTOliiUee BpeMll· paapa60TaHbi~, H { HCcnellDBaHbl. llOCTaTO'lHO rny60KO, TO· aHanH3 H 

HCCnellOBaHHll cjJoTOMeTpH'leCKHX· CHCTeM C uenbiO. ynyqmeHHll HXxapaKTepHCTHK npa:s:

TH'leCKH OTCYTCTByiOT. Paapa6oTKa aBTOMaTH'leCK~X ycTpolicTB.,iBOila nonYTOHOBb~X 
H306paJKeHHil: B 38M Tpe6yeT Bb!COKOil: TO'lHOCTII cjJoTOMeTpllpOBaHHll ,llnll llOBbiiUeHHll 

o6-beKTHBHOCTH peaynhTaTOB. 06pa60TKH H llOCTaTO'!HO Bb!COKOil: CKOpDCTH H3MepeHHli, 

YllOBneTBOpliiOIUeli COBpeMeHHb!M Tpe6oBaHHID;ir· Bbl'liiCim;enbHOli, ,TeXHHKH. 

llenbiO HaCTOliiUeli pa60Tbl liBnlleTCll aHanH3 CHCTeM. ;lJOTOMeTpHpoBaHHll llnll ycT

poii:CTB BBOila H306palKeHHli B 38M, a TaKJKe ,p~apa60TKa H peannaamm MeTOilOB no

'BbiiUeHHll· HX TO'!HOCTH H CTa6HJlbH0CTH np11 OllHOBpeMeHHOM yseim'leHHH 6biCTpOJleil:-.. ' '' . . . ·~ 

CTBHll. '" . .- . 

ll.nccepTaUHll COCTOHT H3 BBelleHHll1 'leTbtpex rnaB, llflHnOJKeHHll . H, ~a:s:nroqeHHll. 
llepBall rnaBa llOCBliiUeHa paccMOTpeHHIO. npHHUHllOB. nocTpOeHHli .. R o6aopy CHCTeM 

cjJoTOMeTpHpOBaHHll C H3MepeHHeM KOScjJcjJHUHeHTa nponycKaHllll :.H ~?nTH'leCKOH ·. · nnOTHO

CTH1 npHMeHlleMb!X. B CyiUeCTByiOIUHX OTe'leCTBeHHbiX H aapy6elKHblX ycTpOliCTBaX 

BBOila H306paJKeHHH B 38M. 0CHOBHbiMH napa~eTpaMH cjJOTOMeTpnqe~~X CHCTeM 

yCTpDHCTB BBOila liBnliiOTCll 11Hana30H H CKOpOCTb H3M~~eHH~1 nnoiUallb cjJOTOMeTpH-

pyeMOI'O sneMeHTa H306paiKeHHll1, norpeiUHOCTb li3MepeHHll. . . 

· Jlrui · H3MepeHHll_ napaMeTpDB cjJoTOrpacpH'leCKOI'O H30flpal«:eHHll 06bi'lHO HCTIOnb3yiOT

Cll llBa MeTOna: MeTOil npliMOI'O OTC'leTa H KOMneHCaUliOHHbiH MeTOil [ 5 ] • B pa6ore 

paccMaT.IJHBaiOTCll 0/lHO:- H · llByxnyqeBbie npliMOOTC'leTHbl~,CHy:reMb! 1 .. cjJOTOMeTpHpOBll

HHll C. H3MepeHHe~ KOScjJcjJHUHeHTa nponycKaHHll H. OllTH'leCKOil: nnOTHOCTH1,: a TaKJKe 

CHCTeMa CO CTa6HnHaauHeii aHOilHOl'O TOKa <t>3Y: H npOBOilHTCll HX, ~ •. cpaBHHTeJlbHaSI 

oueHKa. Hapsmy c npliMOOTC'leTHbiMll CHCTeMaMn paccMOTpeHbi · paann'!Hbte BapnaHTbi 

llOCTpoeHHll KOMneHCaUHOHHb!X CHCTeM H 'TipDBOilHTC~ Ill~ cpamieHHe •.. llorreaa~o, . 'ITO 

60nbiUall .. TO'!HOCTb H3MepeHHll llOCTlii'aeTCll B · CHCTeMe C 06IUHM cjJOTOSneKTpH'!eCKHM 

npeo6pa30BaTeneM ( ¢3ll) )lnll OTIOpHOH H H3MepHTenbHOH BeTBell:, ~ :S:OTOpOH ·:. cjJoTO

MeTpH'leCKHH Kni!H pacnonaraeTCll B H3MepHTenbHOH'BeTBH.·. 

BTOpall rnaBa TIOCBliiUeHa aHannay npliMOOTC'leTHb!X. CHCTeM cjJoTOMeTpHpoB~mi_ll H 

paapa60TKe Ha OCHOBe STOI'O .aHanHaa MeTOAOB TIOBbtWeHHll ·HX TO'lHOCTH H CTa6Hnb

HOCTH. 

OcHOBHbiMH yanaMH . npliMOOTc'!eTHOll: cHcTeMbi, cjJoToMeTpllpoBaHHll · liBnliiOTcll coo

TOonTH'lecKIHi yaen, cjJoTosneKTPH'lecKHll: npeo6paaoBarenh, ycHnnTenh, npeo6p.9.aooo-

Tenb r .. D 11 Aun. 

XapaKTepliCTHKaMH CBeTOOTITH'leC:{OI'O yana, OKa3b!Ba:OWHMH BnHliHHe · Ha TO'lHOCTb 
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cjJoTOMeTpnqecKOil: CliCTeMbl1 liBnliiOTCll ypoBeHb H CTa6HnbHOCTb OCBeiUeHHOCTH cjJoTO

MeTpHpyeMOI'O 06paaua,, H8nH'!He TIOCTOpOHHei'O H pacceliHHOI'O CBeTa,· 'laCTOTHO

npoCTpaHCTBeHHall xapaKTepil:cTHKa, pacnpeneneHHe ocBeiUeHHOCTH BHYTPH cjJoTOMeT

p!!pyeMoro .sneMeHTa H306paJKeHHll. AHanH3 BnHliHHll STHX cjJaKTopDB Ha TO'!HOCTb H3-

MepeHHll KOScjJcjJHUHeHT8 nponycMHHll · H OnTnqecKOil: nnOTHOCTH llOKaaan 'lT01 HaH5onb

!UyiO norpeiUHOCTb BHOCHT HeCTa6HnbHOCTb ypDBHll OCBeiUeHHOCTH H ee HepaBHOMe~ 

HOC-rb BHYTPII cjJoTOMeTpHpyeMoro sneMeHTa. 3TH norpewHOCTH .onpenenliiOTCll Bbtpa-. 

JKeHHliMH: ... 

M.o 
tJ.r =r~; 

HC o 

tJ.D _ Mo: 
HC·-~ lge; 

o· 

tJ.D =-lg 
Hp 

f . fEo(x, y) w-D(x,y) dxdy 
S E 

J JlO-D(x,y) dxdy 
s 

j 

,(1), 

;, 

(2) 

I'lle: tJ. T H tJ. D ,:_ TIOI'peWHOCTH H3MepeHHll KOScjJcjJHUI!eHT!'i nponyCK8HHll H • OTITH-. 
HC HC · · · · 

qeCKOil: nnOTHOCTH1 Bb!3B8HHbie .HeCTa6HnbHOCTbiO OCBeiUeHHOCTHi .E H 
. 0 

tJ. E - cpen-
o '· .. 

Hee 3Ha'leHHe OCBeiUeHHOCTH H ee cjJnyKTyaUHlli D (x,y) 'H E (x; y) 
. 0 .. : 

pacnpede::ie.i 

HHll. OTITII'leCKOil: nnOTHOCTH. H ·. OCBeiUeHHOCTH, BHYTPH cjJOTOMeTpHpyeMOI'O sneMeHT8 

1!306paJKeHHlli. tJ. D - . norpewuocTb H3MepeHHll nnoTHOCTH, Bl>I3BEtHHall . · ·, HepaBHO-
·. Hp 

MepHOCTb!O OCBeiUeHHOCTH. 

KpOMe TOI'O noKaaaHo, q'TO Ha TO'll!OCTb. H CTa6HnbHOCTb. ~pliMOOTC'leTHoil: cii:cre

Mbl OKa3blB810T BnllliiiHe · TBKHe xapaK~pRCTHKH ¢3ll, KaK HecTa6HnbHOCTb ': 'lYBCTBH

TenbHOCTH, HeimHeii:HOCTb CBeTOBOil: xapaKTepHCTHKH, TeMHOBOil:. TOK, '.HEmOCTOliHCTBO 

qyscTBHTenbHOcTH rio nnowali.H. c!>OTOKarolia · H · npoooniiTCll aHanHa .· n. oueHKa · norpew,;,; ·· 

HOCTeH H3MepeHHll1 Bbi3BaHHbiX STHMH cjJaKTOpaMH. 1 
. • . . • • . • ; 

AHanH3 Bnl!liHHll WyMOB aneKTpDHHOI'O TpaKTa . CHCTeMbl. Ha no'rpeWHOCTb . H3Mepe·.:. 

HHll KOScjJcjJHuHeHTa nponycKaHHll .tJ. T . H OTITH'leCKOil: nnOTHOCTH "' D noKaaan,. 'ITO 
• · •• :.1 • ·.·' W,_, •.. .. , ill t.: , ·,,, -,\· 

cpenHeKBanpaT~Hbte aHa'!eHHll aT.HX norpeWHoc-rell: onpenenliiOTCll KaK: .,, , 

a . ...:}ArcN 
rw- -- . 

gxE S ' 
. 0 

. aDw~lOD/2jAcN _ 
gXE S · 

.0 

J (3) 

rne: g x - .qyscTBHTenbH~c;~ cjJoTOKaTOna <t>3n;. S - nnoiUaAh '4><>To~~TpHpyeMoro 
sneMeaTa Hao6paJKeHHll; E - ocBeiUeHHOCTb noBepXHOCTH opHrHHana; A =2pe; .e -

aapsm aneKTpoHa; p ,-.• KOS~IIUHeHT H36b!TO'!HOCTH WyMa; N - CKOpOC;b H3MepeHHlli 

C - KOScjJcjJHUHeHT. J1a (3) cne11yeT1 'ITO TO'!HOCTb CHCTeMbl cjJoTOMeTpHpOBaHHll Orpa

lm'li!Bae·TCll ee 6b!CTpDileHCTBIIeM. 

TaKHM o6paaoM npliMOOTC'leTHoMy MeTOny H3MepeHHll .np!!CyiU J?llll cymecTBeHHbiX 
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He.uoeTaTKOB, 38K1IIO'l810lllHXell B · 38BHeHMOeTH eTa6HnbHOeTH H TO'lHOeTH' H3MepeHHJi 

OT nepe'!HeneHHblX Bbllll6 iflaKTOpOB. . 

B- pa6ore paeeMaTpHBaeTCSI pa3pa6oTaHHb~h aaTOpoM MeTO.u eTa6HnH3aUHH . npll-:

MOOTe'leTHhiX eHeTeM, 38Kn!O'l aiO:.UHHell B HeTIOnbSOB8HHHH .UByxnY'IeBOH exeMbl H3-

MepeH~ll e 06l!lHM ¢l3fl .Umi OTIOpHOH H H3MepHTenbHOft B6TB6H . H BpeMeHHblM pa3Ae

neHH6M OTIOpHoro H H3M6pHTenbHOrO TIOTOKOB, ·'ITO AOeTnraeTell 3a , e'leT :. BKniO'leHHH 

B exeMy. H3MepeHHll OTITH'l6eKOrO KOMMyTaTOpa eneuHanbHOH. KOHeTpyKUHH, · a TaiOKe 

sneKTpDHHOH exeMbi, eoCTOmueJt H3 AHqxpepemmanbHOrO ycHnHTemi II exeMbl 3aUOMH

HaHHll. flpn Henonb30BaHHH STOrO M6TOA8 =a6HnH3aUHH KOppeKUHll He=a6HnhHOeTH 

eHeTeMbl TipOH3BOAHTCll nepHOAH'leeKH TiyT6M H3M6H6HHll Hanplll!<eHHll, TIOeTynaromero 

Ha axoix. eyMMHpyromero ycHnHTenll npeo6pa30B~jemi r .... D TaKHM o6paaoM, '1T0-

6hl BhlXOAHOJi eHrHan 9TOro npeo6pa30BaTemi npH H3MepeHHH HyneBOJi nnOTHOeTH 

paalmnell Hynro. llnll peanH38UHn TaKoro MeTOAa eTa6HnH3aium Tpe6yeTell norapH4J

MH'leeKHli ycHnHTenb e AHHaMii'leeKHM AHaTia30HOM M, 60nbWHM, '!eM ,UHana30H H3-

MepeHHII ljloToMeTpH'leeKoi! eHeTeMhl. Tpe6yeMall aenH'lHHa M onpe.uenSieTell Bbipa

JKeHHeM: 

M'>,.. D - D + lg 
MaKe MHH 

K 
MaKe 

K 
MliH 

eo (4), 

rAe: D MaKe 11 D MHH .UHanaaoH H3MepeHHll ljloTOMeTpH'IeeKoi! eHeieMhr; K H 
MaKe 

KMHH ·- MaKeHManbHOe H ·MHHHManbHOe 3Ha'leHHe KOsqxpHUHeHTa nepeAa'lH uenH OeBe

THTenb - ¢>3IT. 

3anoMmitmHe eHrHana, KoppeKTHpyromero HeeTa6HnbHOeTb, MOJKeT npoH3BOAHTell 

KaK B aHanoroBOH, TaK H B UHq,poBOH q,o_pMe. KoppeKUHll B UH~pOBOH q,opMe HMeeT 

nepeA aHanoroaoi!. TO npe11MyweeTBo, 'ITO npH ee 11enonb30BaH11H apeMll 3anOM11Ha

H11SI MOJKeT 113Me
1
HSITbCSI, B ni06biX npeAenax, TOrAa KaK B aHanorOBbiX exeMaX .·• OHO 

HeBen11KO 11 orpaH11'leHO norpeWHOeTb!O 38UOM11H8H11SI. 

3Kenep11MeHTanbHOe 11eeneAOB8H11e ljJOTOMeTp11'leeKOll: elieTeMbl e KOppeKUnei! B 

UHijlpC>BOJi ljJOpMe H ,UH8TI830HOM H3MepeH11SI 2,0D TIOK838ITO, 'ITO BBeAeH11e KOppeKUH11 

eH11JKaeT ee IieeTa6111u,HoCTb \5onee,' '!eM B 'iO. paa, T.e. SIMSieTCSI Bbi~OKOsqxpeKT11B;_ 
HbiM epeAeTBOM· eTa611n1138UH11 TIO.U06HbiX. e11eTeM. ,, . ' 

llpei!ljl yeHnHTeng H TeMHOBOJi TOK ¢l3fl OK83biBaiOT eyweeTBeHHOe , Bn11liH11e Ha 

TO'lHOeTh' npSIMOoTe'leTHOi! e11eTeMbi ljloTOMeTpHpo~aH11SI, KOT6poe oeo6eHHO aen11Ko 

np11 11aMepeHH11 6onbW11X onT11'leeKHx nnoTHoerei!. B pa6ore paeeMaTp11aaeTell npeA

noJKeHHbii! aBTOpoM MeTO.U KOMneHeaUH11 9T11X q,axTOpOB, eoeTOSil!l11Ji B nOAa'le Ha BXOA 

norap111jJM11'leeKoro yc11n11reng (nY) npeo6paaoaareng r ... D iwMneHe11pyrowero TO

Ka, B6n11'1HHa KOTOporo nepHO.U11'leeK11 KOppeKT11pyeTell. 3TO AOeT11raeTeSI nyreM BBO

,Ua. B exeMy 113MepeH11SI OnT11'16eKOrO KOMMyTaTOpa, .KOTOpbiJi e onpeAeneHHOJi 'laeTO

TOH nepeKpbiBaeT 113Mep11TenbHbllt eBeTOBOH .. IrOTOK. flp11 9TOM Ha BXOA ny. noAaeTeSI 

OnOpHbiH TOK, a sneKTpOHHbiH yaen e11eTeMbl aBTOM8T11'16eK11 yeTaHaBnHBaeT TaKyiO 

Ben11'111Hy K0MTieHe11pyiOWero TOKa, np11 KOTOpOi! e BblXO,Ua ny eHHMaeTeSI HanplllKe

H11e, · eooTae':iciayrowee onopHoMy TOKy. Ben11'111Ha KOMneHe11pyrowero TOKa MeJKAy ne

pHoAaMH KOppeKU1111 3aTIOM:iHaeTCSI e nOMOWb!O eneUHanbHOlf exeMbi 3anOM11HaHHSI. 

3Kenep11MeHTanbHOe HeeneAOBaH11e 4>oTOM6Tp11'leeKOH eHeTeMbl C A11ana30HOM 113-

MepeH11SI 3,0 D , B KOTOpOi! 6hrn 11CnOnb30BaH npeAnOJKeHHblH MeTOA ' KOMTI6HeaUHH 

Apei!ifla, nOKa3ano, 'ITO OH liMSieTC'g ,UOeTaTO'lHO sqxpeKTHBHblM 11 n03BOnlleT CH11311Tb 

norpewHOcTb 113MepeH11SI npHMepHO B. 6 pa3; 

l 
't". 

l 

TpeTbll rnaaa noeBSIWeHa' paeeMOTpeHHIO aaTOMaT11'leeKoro 4>oTOMeTp11poBaH11SI Ha · 

OeHOBe KOMneHcaUHOHHOrO MeTO.ua. 

ITpoBO.ll11TCSI aHanHa · ene.ugwei! 4>oTOMeTp11'1ecKoi! e11eTeMbi, Hawe.uwei! npHMeHeHHe 

B pSI.ue np116opoa (Mll-2, 11¢10-451, Mark-Ill), noKaaaawHi!, 'ITO B Hei! npaKT11'lee..;. 

K11 11eK1IIO'laeTCSI BnHSIH11e Ha pe3ynbT8T 113MepeH11SI:OnT11'leeKOJi TinOTHOeTH T8KHX 

4>aKTOpDB,K8K HeeTa611nbHO=b eaeTOBOro TIOTOKa OeBeT11TenSI, HeeTa611nbHOeTb 'lYB

eTBHTenbHOeT11 ¢l3fl, HenHHeltHOeTb eB6TOBOH xapaKTep11eT11KH H TeMHOBOJi TOK ¢l3fl, 

Hen11Hei!HOeTb ·11 .upei!q,'- yc11n11TenSI. 3To liBnSieTCSI eyweeTBeHHblM · npeHMywe=BOM 

KOMneHeaU110HHblX 4>oTOM6Tp11'leeK11X e11eTeM no epaBH6H1110 C npliMOOTC'leTHbiMH. 
1 

0ueHKa norpewHO=H 113MepeHHSI, a TaiOKe aHan113 ycTOH'l11BO=H H 6bieTpo.uei!-

eTB11SI eneASil!lei! enCTeMbl nOKaaan11, 'ITO· TaKHe · e11CT6Mbl 06naAaiOT np11HU11TIHanbHO 

HH3KHM11 6hieTpo.uei!=B11eM, He npeBbiWa!OmHM 2-3 113M/eeK, 'ITO SIBHO H6AOeTaTO'lHO 

AnSI eoapeMeHHblX yeTpOli=B BBO,Ua H306paJKeH11H B 3Bj\\. . . 

3Ha'lHTenbHOe . TIOBbiWeHHe 6breTpoAei!eTBHll KOMTieHe8U110HHbiX ljJOTOMeTp11'16eK11X 

c11eTe~· ( 6onee '!eM Ha .uaa nopSIAKa) _ o6eene'l11BaeT npe.unoJKeHHbri! aBTOpoM MeTOA 

A11HaM11'leeKOH KOMneHeaU1111 ( 7,6] • 3TO~ MeTOA 3aKniO'laeTCSI B nepHOAH'leeKOM 

epaBHeH1111 113MepSieMOH OTITH'leeKOJi nnOTHOeT11 C 9TanOHHOH nnOTHOeTb!O, MeHSIIOl!leli

CSI TIO n11noo6pa3HOMy 38KOHy, 'ITO-.UOCT11raeTCSI HenpepblBHblM- BpameH11eM 4>oTOMin

p11'16eKOro Kn11Ha. ¢lOTOMeTpH'leeKaSI C11eTeM8 · e A11H8M11'leeKOJi · KOMneH~aUHelt eTpo-

11TeSI no . .uayxnY'Ieaolt exeMe. MoMeHT _ KOMneHeau1111, T.e. paaeHeTaa · eHrHanoa onoP'::" 

HOi! 11 113Mep11TenhHOi! aeTaei!, ljJHKe11pyeTcsi Hyn~opra_HoM. Yion noaopoTa KnHHa .a 
MOM6HT KOMneHe8U1111 nponopi:x1IOHaneH 113MepSieMOH OllT11'16eKoi! nirOTHOeT11, a npeo6-

pa30BaHHe peaynbTaTa 113M6peH11SI B U111jlpoByiO qiop~y TIIJ<?113BOA11TeSI ,UaT'l11KOM , yro~.:, 
ro~ - . ·- ~· 
. 0AH11M: 113- OeHOBHblX BOnpoeOB npH pa3pa60TKe e11eTeMbl e A11HaM11'leeKOH . KOM-

neHeaU116H SIBnSieTeSI Bbr6op eOOTHOWeH11SI MeJKAy _eKopoeTh!O BpameHI:iSI , . ljJOTOMeTp11-

'!eeKoro. Kn11Ha ·11 'laeTOTOlt · Mo.uynSIU1111 onopHoro 11 113MepHTenbHoro eaeTOBhiX noTO

KOB f M' KOTOpaSI onpe.uenSieTell 11C~All 113 nepe.uaTO'lHO~ li>YHKUHH .· sneKTpoliHOrO 

TpaKTa e11eTeMbl 11- AOnyCTHMOH Ben11'111Hbl nynbeaU11H Ha BbiXO,Ue C11HXpDHHOrO Ae:TeK

TOpa., C 4>oTOsneKTp11'1eeKoro · npeo6paaoaareng eHeTeMbl_CH11MaeTeSI . 9KCTIOH6HU11anb

Hblli ·e11rHan, np11 npoXOJKAeH1111 KOTOporo 'lepea sneKTpOHHbiH -TpaKT npo11eXOAHT 11e

KaJKeH11e ero 4>opMbl. · 3TO . MOJK6T np11B6CT11 K norpeWHOeT11 -11SMepelll!SI . OllT11'leCKOJi , 

nnoTHOeT11. AHan113 sTOlt norpewHOCTH .ung nepe.uaTO'lHOlt «!>YHKU1111 BHAa . W -( s · ) ·, := 
= KITs + 1 noKa3an, 'ITO .unst TOro, ·,'1T06hr. yiaaaHHaSI norpewHoeTb a._: .u11arraaoae 

113MepeH11SI. 3, 7 D np11 11enonb3oBaH11H ljloTOMeTp11'leeKoro Kn11Ha e nepenruroM: mioTHO

eTei! 4D. He npeBbiWana .0,03D He06XOA11MO, '1T06b! BbiTIOnHSinOeb' eneAyiOl!lee COOT-

HOW6H11e MeJKAy noeTOliHHOlt apeMeH11 T 11 CKopoeThiO apameHHSI 4>oTOMeTp11qecKoro 

Kn11Ha .n : T = 1/30n • ITp11 STOM AnSI n = 100 o6/eeK 'laeTOTa Mo.uynliUH11 AOJL'KH9. 

6b!Tb paaHa np116n113HTenbHO 6,5•105 ru. flp11 TaK11X 'laCTOTaX MOAynSIUH11- norpew

HOeTb.113MepeH11Sl·OUT11'leeKOlt nnOTHOeTH, Bhl3BaHHaSI H6TO'lHOeTb!O 113rOToBneH11SI Oll

T11'leeKOrO MOAynliTOpa, ,UOeTHraeT 3Ha'lHTenbHbiX aen11'111H, ·11ng. HeKniO'leH11SI 9TOH 

norpeWHOCT11 aBTOpDM pa3paOOTaHa eXeMa 113MepeH11ll, Tip11., HenOnb30BaH11H KOTOpoJi 

'laeTOTa npepb1BaH11ll eaeTOBbiX nOTOKOB eyweeTBeHHO eH11JKeHa 3a eqeT TOrO, , .. _ 'ITO 

onopHbiH nOTOK noeTynaeT Ha ¢l3fl He TIOeTOSIHHO, a OA11H pa3 38 060poT K1IHHa,. a 

Ha . OeTanbHyiO 'laCTb OOOpDTa ; 3anOM11HaeTell C nOMOlllb!O _ aHanorOBOJi . CX6Mbl 3allOMH

HaH11SI 11,epaBHHBaeTell :e .e11rHanOM 113MepHTenbHOJi BeTB11. 

¢lOTOMeTp11'leeKall e11eTeMa; e .U11HaMH'leeKOlt KOMlleHeau11elt COAeplK11T pSI.U HOBbiX 

sneMeHTOB: Kpyroaolt 4>oTOMeTpH'leeKHH K1111H,- ,UaT'l11K. yrna ITOBOpDTa, . exeMy 3ano..:. 

M11HaH11SI, Hynb-OpraH; -CXeMy Bbl'lHTaH11ll, I13roTOMeH11e Kp)'roaoro . 4>oTOMeTpH'leeKo

ro Kn11Ha 113 Hei!TpanbHOro .. =eKna e nHHeHHOi! 3aBHeHMOeTb!O . OUT11'leCKOH TinOTHOCT11 



OT yrna nOBOp<>Ta .CBH3aHO C Cepbe3HbiMH TeJWOnOrH'IeCK11M11 TPYAHOCTHM11, noaTOMY. 
6hina pa3pa60TaHa TeXHOnOrHH, np11 KOTOpol! 113rDTaBn11BaeTCH Knl!H C 113BeCTHOl! 

JCBpaKTep11CT11KOl! Hen11Hel!HOCT11; a ee KOppeKUHH ocymeCTBnHeTCH ·AaT'IHKOM 
0 
yrna 

noaopoTa C 06paTHOl! HenHHel!HOCTbiD,'3aB11C11MOCTb OnT11'1eCKOl! nnOTHOCT11 TaKOrO 

Kn11Ha · OT yrna noaopoTa a onpeAenHeTCH Bhipal!mHl!eM: 

D(a) = ktg ¢ (R
0 

- R 1 Cas a)- 0,1/?tg'¢ [d" + Cos2a (l' - d")] (5) 

rAe: k. - K03¢4J11U119HT nponopU110HanbHOCT11. M~lK.uy TOniUl!IIOl! Kn11Ha 11 ero nnOTHO

CTblOi ¢ - yron HaKnOHa Kn11Ha; l 11 d - pa3Mepbl ceqeH11H caeTOBoro nyqxa Ha 

noaepXHOCT11 Kn11Ha; R - pBAHyc Kn11Ha; · R, - · paA11yc ueHTpa: caeToaoro nyqKa. 

H3 (5) BHAHO, 'ITO D·f'a) BKnJO'IaeT B ce6H qneH, 3aBHCHIUHH OT pa3Mepa CB9TOBO

ro nyqKa, 'ITO, MOJKeT np11B9CTH K norpeWHOCT11 113M9p9HB;H.: /j.D ·, B03HHKaJOIUeii 'np11 

113MeHeHH11 pa3MepOB lj>OTOMeTpHpyeMOrO aneMeHTa 11306paJK9H11H, noKa3aHO, 'ITO• np11 
l, d ~ · 12 MM AnH Kn11Ha c R • = 100 MM, ktg ¢ = 2·10-2, R, = 75 MM aen:~~-
'i11Ha fj.D He npeahrwaeT '5·10-3.

0 
• 

B pa6oie· paccMaTp11aaeTcH AaT'I11K yrna noaopoTa 11 Bhrpa6aThiBaroTcH Tpe6oaa
H11H ,TO'IHOCT11 ero 113rOTOBneHHH, a TaKJKe· np<>BOA11TCH aHanH3 a'n11HHHH riorpeWHOCTH 

cxeMhi 3anOM11HaH11H, cxeMhi Bhl'IHTaHiill. il Hynb-Opraila Ha TO'IHOCTb H3MepeH11st on

T11'1eCKOii nnOTHOCTH, Ha OCHOBe 'KOTOporo Bbipa6aTbiBaJOTCH Tpe6oBaH11H K BenH'IHHaM 

3T11X norpewHOCTe.ii. PaccMaTp11aaeTcst pa3pa6oTaHHast aaTOpoM:aaanoroaast · cxeMa 

3anOMHHaHHH C o6paTHOii CBSl3biD, nOCTp<>eHHaH C 11CnOnb30BaH11eM HHTerpanbHOrO 
onepauHoHHoro yc11nll'retm. :H · MOn - · TpaH3HcTOpoa, KOTopast a· peJK11Me aanoM11HaHHH 

BbinOnHst9T lj>yHKUlllO CXeMbl Bbi'I11T8H11H, 'iTO'· n03BOn11nO cyme.CTBeHHO CH11311Tb ·nO

rpeWHOCTb 113M9peHHSl OnTH.'I9CKO.li nnOTHOCT11 1 11 Tpe6oaaHHSl K CTa6HnbHOCT11 nopora 

cpa6aTbiBaH11H Hynb-OpraHa;· 
B 'leTBepTOii rnaae paccMaTp11B8IDTCH pa3pa6oTaHHhle'c yqacT11eM aaTOpa yCT-

poiicTBa .BBOAa H306palK9H11l! B 38M 'M-222' 11 'M11HCK-22' 0 nocTpoeHHbie Ha 6a3e 

npstMOOTC'ieTHOl! lj>OTOM9Tp11'19CKO.ii CHCTeMbl ( 8; 9) 11 npeUe3HOHHbil! aBTOM8T11'19C

K11l! MHKpOAeHC11TOM9Tp C A11HaM11'1eCKOl! KOMneHCBUHel!, ynpaanHeMbltl OT Manol! 

8BM('8neKTpOH11Ka-100' 11nH 'M-400') ( 7]. 
''Yc1-pollcTBO .aaoAa 11306paJKeimll npeAcTaansteT co6oll KOMnneKc '· annapaTypbr, 

npeAHa3Ha'IElHHbll! Anst 8BTOMaTH'IeCKOro BBOAa' B 38M HHij>OpMaUHH C lj>DTOnneHKH 
35 MM H lj>DT06yMarH (pa3M9pbi H306pa~eHHH AO 20Qx300"MM) 11 BbiBO):ta.pe3ynbTa

ToB o6pa60TKH H306paJKeHHii 113 38M Ha .lj>DTOnneHKy, lj>oT06yMary ·H aneKTpDXHM11-

qecKyro 6yMary' ( 8XE) • · Otio . COCTOH·l'. 113 6noKa C'IHTbiBaHHH C 6yMarH, 6noKa C'iH

TbiBaHl!R c lj>oTOnneHKH, 6noKa aocnpoH3BeAeHHH Ha lj>DTOnneHKy H lj>DT06yMary, 6noKa 

aocnpoH3BeAeHHst Ha 8XE, aHanoro-u111j>poaoro H UHij>po-aHanoroaoro npeo6pa3oBaTe

neii. 
YcTpollcTBO nocipoeao Ha 6a3e OAHOnyqeaol! npHMOOTC'IeTHO.ii ._.lj>OTOMeTp11'ieCKOii 

CHCTeMbl C 113MepeHHeM 'K03#HII11eHTa · nponycKaHHSl '11 OnT11'ieCKO.ii nnOTHOCT11;·. 8KC

nepHMeHTanbHast npoaepKa aTOll C11CTeMbi 'noKa3ana,' :'i-TO oHa 11MeeT cneAYJOIU11e na

paMeTphr: AHana30H 113MepeHHH - 0-2 D •, nHHe.liHOCTb · .lCBpaKTep11CTHKH BXOA-BbiXOA -

He XYJKe 3%, IUyMOBYJO COCTaBnHJOIUyYO OWH6Ky 113MepeHHH. - 0,02 D ·, CKOpDCTb 113Me-

. peHHH - 2400 H3M/ceK, paaMepbl·. aneMeHTa H306paJKeHHSl -. 0,2 x0,18 MM : (npH BBO

Ae c 6yMarH) H 25x30 MKM (npn':aaoAe c cpoTOnneHKH). YcTpoliCTao o6ecne'IHBaeT 

BBOA H BbiBOA 113 38M H306paJKeH11l! 6onbWOro lj>opMaTa (AO .1Q6 aneMeHTOB) ;' LlJIH 

aan11c11 :SaeAeHHol! HHij>opMaUHH Hcno1Ib3yeTcst HMn 8BM. 

· LlJm npeUe3HOHHOl! o6pa60TKH lj>oTOrpalj>H'I9CK11X H306palK9H11ii: · B , BHAe : ¢oTOnnacTH
HOK·11·1jloTOnneHOK 6btn pa3pa60T8H aBTOMaTH'IeCKHl! MHKp<>AElHCHTOMeTp C · AHHBMH

'19CKOJ!: KOMneHCaUHel! (AMll), ynpaBnsteMbl.li OT Manoii. 38M, KOTOpbtii MOJKeT Ha.liTH 
WHpDKOe npHMeHeHHe B acTp<>HOMHH, rHApo-ra30AHHaMHKe, lj>11311Ke nna3Mbl H ApyrHX 

o6nacTSIX HayKR. 11 TeXHHKH, · • ' 

AMll COCTOHT .113 ¢oTOMeTp11'19CKOii CHCTeMhi, 6nOK8 ynpaaneHHH; 6noKa CKaH11-
poBaH11H, · BKnro'i!lJOIUero B ce6H 2-x KOOpAHH!lTHbiii CTOn-npenapaTOBOAHTenb, ABa · 

warOBbiX npHBOAa no OCSIM x .. H y , ABa AaT'I11Ka nonoJKeHl!H CTOna, H HHTeplj>e.li~

HOrO 6noKa, C noMOWhlo KOTOporo ocyuieCTBnHeTCH COnpstlK9HHe M11Kp<>AeHCHTOMeTpa 
c Mano.ii 8BM.. · 

_, .• AMll. nOCTp<>eH Ha 6a3e lj>DTOMeTpH'IeCKOii CHCT9Mbl' C AHHaMH'IeCKO.ii KOMneHca

UHeii,, o6ecne'IHBaJOIUeii H3M9peHH9 OnTH'i9CKOii .nnOTHOCTH a··AHana30He 0-3,7D .niJH 

MHHHManbHOii nnOIU8AH lj>OTOMeTpHpyeMoro . 3neM9HTa H306palK9H11Hi, paBHOl! • 100 MKM2, 

H norpeWHOCTH 113MepeHH.li 1% CO CKOp<>CTbiD 150 113M/CeK, ·8 pa60Te paCCM8TpHBa,.:. 

eTcH peanHaaUHst aTOii cHcTeMbi H ee. sK_cnepHMeHTanbHQe .11ccneAOBaHHe, KoTOpoe 

BKnroqano a. ce6st npoaepKy. cTa6HnbHOCT11, onpeAeneHlle norpewHOCTH • H3MepeH11st, 

Bbl3B8HHOfi. lliyMBMH (nOBTOpH9MOCT11), OU9HKy n11Heii:HOCTH xapaKTepHCTHKH BXOA-: 

BbiXOA. , ' ·'. ' 
CKaHHp<>BaHHe 113o6paJKeHH.ii a AMll ocymecTansteTcst: c noMOlliDID.: waroao:il cneAst

meii C11CT9Mbl· n03HUHOHHpOBaH11Sl. C ,TO'IHOCTbiD 'He XYJK9 ·.:!; 5 MKM · npH pa3Mepe H30-

6palK9H11H AO 180x250 MM, llnst ycTpaH9HHSl 8BTOKOJie6aH11ll B cneAstiUeii C11CTeM9 HC

nonb3yeTCH AByxCKOp<>CTHaH AilarpaMMa pa60Tbl WarOBbiX npHBOAOB CTOna - npena

paTOBOA11TenH, ,MaKCHManbHaH CKOpOCTb CKBHHpo:BaHl!H 'pami:a 4 MM/CeK, · a • MHHH-
ManbHaH 0,3 MM/CeK np11 ware 1 MKM, ., , . 

B np11noJKeH1111 paccMaTpHaaroTcst peaynbTBTbi npoBeAeHHbiX c yqacT11eM aaTOpa · 
paGOT no aBTOMaTH38U11H o6pa60TKH Ha 38M ··c ·noMOIUblO. ycTpO:iiCTB BBOAa 11306pa-. 

JK9H11il: 3KCnep11M9HT8nbHOil: nonyTOHOBOii lj>11nbMOBOl! HHij>OpMaU11H' B BHAe aneKTpoHO-
. rpaMM 11 11HTeplj>eporpaMM; KOTOpbte' 11M9JOT Ca~OCTOHTenbHOe 3H8'19H11e ( 10:.... 14.) • 

PaccMaTpHaaroTCH · anrop11TMbi · H ni>orpaMMbi pacwHij>p<>BKH mi 8BM · nOA06Hoii HHij>op

Mau1m,. .. noKa3aaiuire BbiCOKyrO a#eKTHBHOCTb,: npHBOAHTCH peaynbT8Tbl o6pa60TKH Ha 
38M peanbHbiX 11306paJKeHHil:, nonyqeHHblX Ha 3KCnepHM9HTanbHblX lj>11311'19CKHX ycTa-

HOBKaX, .. ~ ' ' 

'. OCHOBHbiE PE3YnbTATbl ,. ,·.,·,' 

1; npoaeAeH aHanH3 ¢oTOM9TP11,'1eCimx C11CT9M ycTpOJ!:CTB BBOAa· 11306paJKeH11il: B 

38M, nocTpoeHHbiX no MeTOAy npHMOro OTC'IeTa. PacCMOTp9HO 'Bn11HH119 OTAenb_!IbiX 
yanOB Cl!CTeMhl Ha ee TO'IHOCTb~· noKa3aHO, 'iTO. OCHOBHblMH HCTO'IHHKaM11. norpewHOC

TH H3MepeH11H HBnHJOTCst HecTa6HnbHOCTb caeTOaoro noTOKa 11CTO'IHHKa·caeTa H qya

CTB11TenbHOCTH lj>oTOaneKTpH'19CKOro npeo6pa30BaTenst, Apel!lj>. yc11iiHTenst, TeM;..JBOii: 
TOK <P8n, yroMneHlle <P8n. 

2, Ha OCHOBe npoBeAeHHOrO aHanH3a npeAnOJKeH M9TOA KOppeKUHH H9CTa611nbHOC

T11 CB9TOBOro nOTOKa HCTO'IHHKa CBeTa H 'lyHCTBHTenbHOCTH <fl8n C HCnOnb30B8HH9M 

BpeMeHHOrO pa3AeneHl!H onopHOrO H H3M9pHTenbHOro nOTOKOB 11 3anOMHHaH119M ypoB
HSl onopnoro_cHrHana Ha. BpeM.II pa6oqeii: CTBAHH CHCTeMhl •• 

3 •. npeAnoJKeH MeTOA aaTOM~TH'IecKoil: KOMneHcauHH Apeii:lj>a ycHnRTenH 11 TeMHO

aoro TOKa <fl8n, 38Knro'l8lOIUHfiCH B no):taqe Ha BXOA CHCT9Mbl KOMneHC11pyroiUero TO

Ka, B9nli'IHH8 KOTOporo nepHOAH'19CKll KOppeKT!fpyeTCst, 



4, TipOBCUCHO 9KCnep11MCHT8.1lbHOe IICC.IICUOB8HI!e npliMOOTC'lCTHb!X 4K>TOMCTpll'lCC
KIIX CIICTeM, B KOTOpb!X 6hl.1lll HCll0.1lb30B8Hbl 9TH MCTOUbl, llOK838BWee, '!TO HX llpii
MCHCHIIC ll03B0.1ll!CT CHH3HTb He'CTa61!.1lbHOCTb ll3MepeHHlt OllTH'lCCKOlt : ll.IIOTHOCTH 
np116n113HTenbHO n ·10 pa3, a ee npelt~ npi!MepHo a 6 pa3, 

5. TiposeneHHb!lt 8H8.1IH3 KOMllCl!C8l!HOHHbiX C.IICAliiUHX 4K>TOMeTpH'leCKHX . CHCTeM 
nOK838.1l, '!TO ll0U06Hb!e CHCTeMbl HMeiOT Bb!COKYJO CT86H.1IbHOCTb ll TO'lHOCTb ll3Me
peHHli, HO o6nanaiOT npHHUllllll8.1IbHO Hll3KHM 6hiCTpDAeliCTBHCM (He npeBbiWaiOWHMHe-
CK0.1IbKHX H3MepeHHlt B CCKyiiAy), -

6. Hcxong 113 nposeneHHoro aHann3a KOMnencal!HOHHbiX CIICTeM, · npenno:lKeH .. Me
TOll UIIH8MII'leCKOlt KOMlleHC8UIIII 0 ll03B0.1lli!OUHli 6onee '!eM lla ABa ll0pl!UK8 llOBb!CHTb 
6biCTpDACliCTBHe KOMneHC8UHOHHb!X ~TOMeTpn_:!eCKHX CHCTCM npn COXpal!eHHH Bb!CO- : 
KOrO pa3pewel!llll ll TO'!HOCTH H3MepeH11ll OllTH'leCKOlt ll.IIOTHOCTH, 

· 7. Tip(>seneHo. TeopeTn'lecKoe nccnenosaHne · norpewHOCTH · naMepeHHll n 6biCTpo-
neltcTBIIll. 4K>TOMeTpH'lCCKOlt CHCTCMbl, ·c UIIHaMH'leCKOlt KOMllCHC8I!HClt, l!a OCHOBC KO
TOporo, ncxong n3 Tpe6yeMon· TO'll!OCTH n cKopocTn H3Mepennlt, c4K>pMynnposal!bi 
Tpe6osaHHll K TO'!HOCTII CXCMbl'38llOMI!HaHIIll, CXeMbl Bbl'!HT8l!llll II l!y.llb-Opral!a, .. K 
nonoce '18CTOT 9.1ICKTpDHHOrO TpaKTa CIICTeMhl, Pa3pa60T8l!8 TeXl!OJIOrllll H3rOTOBJie
HIIll ~OTOMeTpll'lCCKOrD K.1llll!8 113 l!CliTpanbHOrD CTeKJia, 

B. Pa3pa6oTaHa II peaJIH30BSHa ~OTOMeTpH'lCCKall CHCTeMa C AHHaMII'lCCKOlt KOM-
neHC8UHelt; a TaK:lKe nposeneHa ee 9KCnepHMCHT8.1lbHal!: npOBepJdi, llOUTBCpAHBWSll 
npaBII.IlbHOCTb npOBCACHHb!X paC'lCTOB, , 

9, Ha OCHOBe ~OTOMeTpll'lCCKOlt CHCTCMbl C UIIHSMII'lCCKOlt KOMllCHCaUHelt pa3pa-
60T8H npeue31!0Hl!b!lt .aBTOMSTH'lCCKHli MHKpOACHCHTOMeTp C ynpaB.IICHIICM · OT Manolt 
3BM ("3neKTpDHHK~-10Q".H "M-400"), KOTOpbilt BHeApl!eTCl!. B npOH3BOACTBO, 

10. · Pa3pa6oTaHa npliMOOTC'leTHall ~OTOMeTpH'leCKal! · cncreMa, Ha 6a3e KOTOpolt 
co3naHbi 11 BHenpeHbi B HA3 AH CCCP 11 HTITIH AH CCCP ycTpoltcTsa ssona nao-
6pa:lKeHI!lt B 3BM 11 M-222" · n 11 MIIHCK-22". 

11. Pa3pa6oTaHbl n peannaosaHbi anropHTMhi aBTOMaTH'!ecKolt o6pa60TKH . nony
TOHOBOlt ~ll.llbMOBOlt HH4K>pM8l!HII B BIIUC 9.1ICKTpDHOrpaMM ll_ IIHTe~eporpaMM C no
MOI!lb!O ycTpoltcTB ssona -11306pa:lKeHIIlt. B · 3BM ~ 06pa6oTKa Ha 3BM . · · peailbHhiX ·. H30-
6pa:lKeHHlt,. nonyqeHHhiX Ha · aKcnepnMeHTanbHbiX 4>113H'!ecKHx ycTaHOBKax, 'noKaaana 

· BhiCOKYJO a#eKTIIBHOCTb pa3pa6oTaHHhiX anropi!TMOB n nporpaMM, B qacTHOCTH · Hx 
ncnonb3oBaHI!e a HA3 AH · CCCP no3sonnno nOBbiCII~b npoH3sonnTenbHOCTb pacWH~. 
pOBKH IIHTe~epeHI!HOHHhlX KapTHH npHMepHO H8 ABS nopl!AKS, 

OcHOBHhie pe3ynbTaTbi nllccepTal!HII ony6nnKosaHbi s [ 2-4, 6-14] H iloManbrsa
nnch Ha HSy'!HOlt KOH~epeHUHH MH<t>H, Ha BceCOI03HOM COBCIU8HHH no AllarHOCTHKe 
BbiCOKOTeMnepaTypHOlt ll.1l83Mbl (CyxyMH, 1970), Ha CCMI!Hapax "HKOHHKa", H~CTHTY
Ta npo6neM nepena'lll HH~OpMaUIIH AH CCCP, ·mt BcecOI03HOM ceMHHape "Hccneno
BaHHe np03p8'1HbiX HCOAHOpOAHOCTell:" (MocKBa llHTTI HM, ¢,H. )l3ep:lKIIHCKOro, 1972), 
Ha KOH~epeHUHII "ABTOM8TII38l!Hll H8y'!Hb!X HCC.IICAOBaHHlt Ha .OCHOBe npi!MeHCHllll 
3BM' (Hosocn611pCK, 1970, 1972, 1974). 

~0/ 

nHTEPATYPA 

1. n. n. HpocnaBCKHli. YcTpoltC:Tsa BBOAS-Bb!BOAa H306paJKeHHlt A.1lll IIH~pDBblX. Bbl

'liiC.IlllTC.IlbHbiX MawHH, M., '3HeprHH', 1968 r. 

2. ill. M. Kyp6aHOB 11 ttp. ABTOMaTH'leCKall o6pa6oTKa· onTH'!ecxolt HH¢lopMaUHH c 
npHMeHeHHeM 3UBM. ,;l13MepHTel!bH8ll TeXl!HKa', 1970, l~2 10. 

3. ill. M. Kyp6aHoB 11 AP· ABTOMaTH'!ec~H o6pa6oTKa rpacpH'lecxolt · IIH4K>pMaiiHH c 
npnMeHeHHeM YHHBepcal!bHhiX 3BM. M., 'llHHHTT3HTip116opocTpoeHnll",. 1971. 

4. ill.M.Kyp6aHOB H ttp. TipHHIIHllbl nocTpoeHHll ycTpcACTB BBOL18. H300pa:lKeHHA B 
3BM. Teancht A0Kll8AOB BcecoroaHoro ceMI!l!apa "HccirettosaHHe npoapa'lHbiX He-
OAHbpcAHOCTeA". MocKBa, JlHTTI HM, llaep:lKI!l!CKOro, 1975. . 

5. IO.H.fopoxoncKHA, T.M.neseH6epr. 06mall ceHcHTOMeTpnH, M., ·"HcxyccTBO", 
1963. . . . . 

6. M. n. fpHWHH, ill.M. Kyp6aHOB II AP· BbiCTponeACTBYJOIUee ycTpoltCTBO IIH~poso
ro H3MepeHHll OnTII'leCKOlt MOTHOCTH l1.1lll CHCTeM SBTOMSTH'lCCKOrO EBOAS 1130-
0paJKeHIIli B 3BM. MarepHal!bl KOHcpepeHIIHII 'ABTOMSTII3Sl!Hll HSy'!HblX IICcnetto
BaHHlt Ha OCHOBe npiiMeHeHiiSl 3BM", r, HOBOCH6HpcK, 1974 r, 

7, ill. M. Kyp6aHOB 11 ttp. ABTOMSTII'leCKHlt !IIlcpposol!: MHKpctteHCHTOMeTp. Pewel!lle o 

BblAS'le SBTOpcKoro CBIIAeTel!bCTBS Ng 19315521 1974 r, 

B. ill. M. Kyp6aHOB. KoMnnexc annapaTypbi ttnll aBTOMaTH'lecxoro BBOtta- BhiBOAS 
axcnepiiMeHTS.IlbHOlt nonyroliosolt HH4K>pMSIIHII B 3BM "MIIHCK-22". "ABTOMeT-
pHll'. 1971, Ng 4. . 

9. ill. M. Kyp6aHos 11 np. C11cTeMa socnpollanetteHHH 11ao6paJKeHHA nnJt UBM "MIIHCK-
22". MarepHanht cHMn0311yMa 'Paapa6oTKa 11 ncnonb3osaillle .llHcnneeB B Hayq

HhiX llccnenosaHnHx'. r.CesepottoHeUK, 1972. 

10. M. n. fpiiWIIH, IO. c. E:lKOB, ill. M. Kyp6aHOB H np. ABTOMSTII'leCKSll 
~TOrpa~ll'leCKHX 11306pa:lKeHHA AH~paKI!HOHHb!X KSpTHH pacceliHIISI 
MOneKynaMH, Marep118.1lbl KOHifJepeHI!HA "ABTOMSTII3SIIH!l HSy'!Hb!X 
Ha ocHOBe npiiMeHeHH!l 3BM', r. HoooCH6npcK, 1974. 

o6pa60TKS 
aneKTpcHOB 

nccnenosaHHA 

11. M. n. fpiiWHH, ill.M. Kyp6aHOB II APo ABTOMSTH'leCKSSI o6pa6oTKa IIHTepcpepo-
rpaMM c noMO!llblO 3BM. Te311Cb! ttoxnanoa ill Bcecol03HOro cosewaHHSI no .Jllla
rHOCTIIKe BbrcoxoreMnepaTypaolt mtaaMh!, r. CyxyMH,_-1970. ·· 

., '4 

12. ill. M. Kyp6aHOB 11 AP· AnTOMSTH'leCKS!l o6pa60TKa· IIHTepcpeporpaMM Ha 3BM. 
"AnTOMeTpllll', 1971, Ng. 4~ 

13. ill. M. Kyp6aHOB 11 AP· AnTOMSTH'leCKall o6pa6oTKa HHrepj>eporpaMM, Tpyltbl KOH
!flepeHUHII "ABTOM8TII3Sl!HSl,HayqHbiX HCC.IleAOBaHHlt Ha OCHOBe npiiMeHeHHll 3BM". 
r. Hosoc11611pcx, 1972. · · 

14. ill.M.Kyp6aHOB.II ttp. HeKoTOpbie sonpocb! pacwn!flpoBKH .. IIHTepcpepeHI!HOHl!biX 
KapTHH c npnMeHeHHeM UBM. ")KypHan npiiManHoA cneKTpocxonnll", 1974, T,20, 
N! 4. . ' '· 

11 


