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AKTJ8JlbHOCTb npo6JieMbJ. B 3KCnepHM6HT8DbHOH ff.ll6PHOI ~J/13J/IK8 
nplll J/ICCJ18,llOB8HJ/IHX, npoBO,zJ;J/IMlJX C IlOMOIJlb!O TpeKOBbJX .ll6T6KTOpOB 
(nyablpbKOBbJX, 1/lCKpOBbllC If' CTPJ/IM6pHhlX K8M_ep), lIIJ/IPOKO IlpJ/IMCHHe•rcn 

. qJOTOrpacp111qeCK8H perJ/ICTP8UJ/IH 8KTOB B3811MO,ll6HCTBJ/IH H,llepHhlX qac
THU. BhlCOR8H ROIIKypeHTOCilOC06HOCTD 1lJOTorpacp,1qecKoro M6TO,ll8 
perHCTP8UHH 06'bHCHH6TCH pH,ijOM npJ/ICYJ1J/IX eMy Ylll1K8JlbilhllC CBOllCTB, 
T8KllX, R8K 06'beKTllBHOCTb ll H8rJIH,llHOCTb, BhJCOKOe npocTp8HCTBCIIUOe 
paapelll6HJ/le, npeunanOHHOCTb ll 60Jiblll8H llHtpOpMOTllBHOH 6MROCTb, 
3H8qllT6JlbH8H H8,ll6lKHOCTb K8K Ilpll IlOJiyqemrn 1j'JOTOrpacIJll1!6CKOrO 
H306p8lK61lllH, T8K ll npn ,llJlllTCJlbllOM xpaHeHllll •. ExrnrO,llHO BO BCCM Mll
pe nonyqaIOT MllJIJIJ/IOHhl K8M6PHhlX CIIHMKOB, l1HilJOpM8U1110 C KOTOPhlX 
11eo6XOAl1MO COOTBCTCTBY!OlllllM'06paaoM o6pa60T8Tb ,llJIH nonytJeHUH 
peayn&T8TOB 3KCnepnMCHTOB. 

IIpoue,llypa odpa60TKll 06hJqHo COCTOllT l13 Il;-OCMOTpa CHJ/IMKOB c 
U6Db!O H8lCOJK,ll6!!11H cpe.itn co6blTllH R8U,llll,ll8TOB, . P8All ua6JIIO,ll6HllH J{OT()
ph!X 6un npe,llnpllHHT 3KCnepHMCHT, BblCOJWT.0 1UlhlX ll3MepeHlll KOOp,llllH8T 
PH.1l8 ·ToqeK BAOJib CJIC,llOB 'l8CTUU, OTHOCHI:{IIXCH K OT06p8HHh!M C06b1Tll
RM, II M8TCM8TllQ6CKOro 8l!ODH38 ,ll8HHhlX, 6aanpy10111eroca Ha np11MeHe
HIIII 3Jl6KTpOHIIO-Bbl'lHCRl1T61lbHLllC M81llllH. K HaCTOHUICMY. BpCMCHII C03-
,llaHbl ll ycnellll!O npHMCIIH!OTCH pa3Jill'lllhl6 Tl!Ill.J npnuopOB

0 

11 CIICTCM ADH 
npoCMOTpa 11 113Mepe1111H K

0

8MBPHLIX CHIIMKOB. IiapaMeTp11 OilT11KO~Mexa
Hll'l6CKOti amiapaTypll B 3H8'lllTB'JlbHOI CT6Il6Hll orpa1rn''l11Bam TO'l
HOCTb, npOll3BO,l{l1T6JlbHOCTb 11 g)yHKU110llaJibHhl6 B03MOlKHOCTll TaKllX 
CllCTCM. Oco6e11110 Cl!Jlb!IO 3Ta 38BIICIIMOCTb npoHBJifl6TCR B nocne,n;HHe 
ro,n;hl ,· IlOCKOJlbKY 60Jiblllll!ICTBO orp8HIIQ6Hllil, CBR3aHH!lX C 3Jl61(TpOH
HOH annapaTypo~I llJlll SBM, MOryT 6b1Tb ycnelIIHO npeo,11oneu!l Ha OCHO-

861,C.BRlit!llHIJ~ H!ICiDTy1' 
QC,UtriX ntl';,f.:llOOOWI 

6H6JH-10TEHA 



Be COBpeMeH!illX )lOCTHJKeHHil MHKpoaneKTPOHHKH H Bl,lqHCllHTenbHOH TeX
HHKH. STO onpe)lenHeT B8lKHOCTb H 8KTY81lbHOCTb paCCMOTpeHHH BOnpo
COB, CBH38HHNX C paapa60TKOil H C03)l8HHeM OilTHKO-MeX8HHqecKOH an
napaTyp1,1 CHCTeM 061.1epa K8MepHUX CHHMKOB. Kpoue Toro, paapa60T8H-
1U,16 TeXHHqeCKHe peweHHH H rOTOB8H annapaTypa MoryT 6NTb HC001lb30-
B8HN npH C03Jl8HHH CHCTeM npeUH3HOHHOit o6pa60TKH qJllllbMOBO.tl HllqJOp
M8UHll B ,llpyrmc o6naCTHX H8YKH H T6XHHKH. 

Ueno pa6oTN. C 1966 ro)la B 06~e)lHHeHHOM HHCTHTyTe HJlepHNX 
HCC1le)lOB8HllH npoBO)lHTCH pa60TN no C08)l8Hlll0 H p83BHTHIO B·Ja6opa
TOpllH BNqncnHT61lbHOH T6XHHKH H 8BTOM8TH38UHH npoCMOTpOBO-H8MepH
T61lbHOro U6HTp8 Jlllfl o6pa60TKH Jl8HHNX C TP6KOBNX )l6T6KTOPOB. AB
TOP npHHHMan yqacTHe B pa6oTax no ocua111eHH10 annapaTypo.tl npocMoT
poBO-ns11epaTenaHoro LleHTpa JIBTA OlilHlil c caMoro HX aaqana, BKn10qaH 
paapa6o'.l'l{y ll o6cya~eHH6 npoeKTOB; HX peanH38UHI01 8 T8KE6 H8118)l
KY1 llCilNTBHHH H BBO)l annapaTyp1,1 B 8KCnnyaT8UHIO. 

OCHOBHNe 38)l8qH, KOTopue JlOlll!CeH 6lin pemHTL 8BTOP, 38K1IIOqa
nHCb B paapaCiOTKe H C08)l8HHH PHA8 .Y3JIOB, 6nOKOB H OilTHKO-M6X8HH
qecKHX npH6opoB B ueno1.1, a T8KJKe B no)lrOTOBKe H KYPHPOB8HHH npo
wwneHHOro BNilYCK8 npH60pOB CH H EilC-3Y. B npouecce npoeKTHpOB8-
HHH'oco6oe BHHM8HHe 6NJIO 06pa111euo ua o6ecneqeHHe B03MOJKHOCTH 
peanH88UHH 3qiqJ8KTHBHOro B38HMO)leHCTBHH qeJioBeKa-onepaTopa H SBM 
B npouecce oCiMepa, B03MOJKHOCTb o6pa60TKH CHHMKOB C p83JIHqffUX 
TpeKOBUX )leTeKTOpOB H B03MOEHOCTb nocne)lyIOlllero Il03T8llHOro pa8BH
THH H ycoBepmeHCTBOB8HHH C08)l8B86MO! annapaTypN. KpoMe Toro, 8B
TOpOM B 1967 ro)ly CiuJI BNnOJIHeH 8H81IH3 norpemHOCTeil CX6M npoCMOT-· 
POBO-H3MepHT6JILHUX npH6opoB/l/. 

P8CCM8TPHB8eM1,1e B AHCC6pT8UHH Bonpocu HanaraETCH 8BTOPOM 
Ha OCHOB6 M8T6P.H81IOB p83P.860TOK IlP.H60pOB EIIc-2/2 , 3/, ASRT-1/4 , 5/, ASRT-2/16□/5 , 67, c1i1/7-l07, EIIC-3Y7ll-l4/. · · 

HayqHaH HOBHaHa. HecMOTpH Ha aKTHBHUe paapa6oTKH B o6nacTH 
C03)l8HHH OilTHKO-M6X8HHqeCKOH annapaTypu )lllfl 061.1epa K8M6PHUX 
CH~MKOB, npo6JieMl:l o6ecneqemrn HeOCiXO)lHMOl-i TOqHOCTH H llOCnpOHSBO
)lHMOCTH H3MepeHHH H, oco6eHHO, BOnpocu Bu6opa onTHll8JILHOil CTpyK
Typu H KOMJ10HOBKH_npH60pOB Bee 81118-Jl8116KH OT HcqepnliB8Jllll8rO pe
meHHH. AH8JIH3 H pemeHHe H88B_8HHUX BOnpocoB, paCCMOTpeHHUe B )lHC
cepTBUHH, MoryT OK838TbCH noJI83HliMH K8K JllIH paapa60Tql{KOB anna
parypu H CHCTeM o6paCiOTKH qJHJibMOBOH'HHqJOpM81.lHH, T8K H JlllH cne
UHBRHCTOB, 88HHM8IOIIIHXCH paspa60TKOil M8TO)lHKH npoeKTHPOB8HHH HS-
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M8PHT81lbHUX CHCTeM. KpoMe Toro, peayJibT8TU paapa60TOK aBTopa 
MOryT 6NTb Hcnonb30B8HU npH C08)l8HHH YHH4JHUHPOB8HHUX CHCT8M o6-
pa60TKH CHHll.KOB H npOB8)l8HHH THnH38UHH H CT8H'A8PTH38UHH npHM8-
HHeMOH annaparyp1,1. 

Ilp8KTHqeCK8H ueHHOCTb. rnaBHl,IM npaKTHqeCKHM peaynbTBTOM pa-
60T, nonoxeHHUX B OCHOBy JlHCCepT8UHH, HBnHeTCH C08Jl8HHe PH'A8 
onTHKo-1.1exaHHqecKHX npa6opoB, npe)lHaaHaqe1rnux JlllH npaMettemrn B 
CHCT8M8X M8CCOBOH o6paCiOTKH KaMepHNX CHHMKOB. IlpH6opu 3TH HC
nonoay~TCH B COCT8Be npoCMOTpOBO-HSMepHTellLHOro U6HTp8 JIBTA 
OHHlil H B H8KOTOpNX )lpyrHX (_pHSHqeCKHX HHCTHTYT8X. 

06~eM pa6oru. PeqiepHpyeMaH )lHCC8pT8UHH HB1lfl8TCH 0606111eHHeM 
onuTa H peaynbT8TOB pa6oT, BNil01IH8HHl,IX 8BTOpOM c 1966 no 1975 rr. 
B Ra60p8TOPHH Bl,lqHCllHTellbHOH T8XHHKH H 8BTOM8TH38UHH 06~e)lHHeH
Horo HHCTHTyTa HJl8pHNX HCCne)lOB8HHil. nHcCepT8UHH COCTOHT H3 IlH
TH rnaB, BBe)leHHH H 38KllIOqeHHH. 

B nepBoil rnaBe 8BTOpOM C)l6118H o6aop H CHCT8M8TH8HpOB8H 
M8TepHan, K8C8IOIIIHHCH npHHUHllOB IlOCTpOeHHH nonyaBTOM8THqeCKHX, 
8BTOM8TH3HPOB8HHUX H 8BTOM8THqeCKHX YCTPOilCTB O61.1epa K8MepHUX 
CHHMKOB. 

Ha OCHOB8HHH 8H81IH38 onepa~HH 06Mepa CHHMKOB H cxeM IlOCTpoe
HHH npH6opoB onpe)leneH nonHUH H86op 4JYHKl.lHOH8llLHUX OilTHKO-Mexa
HHqeoKHX 6nOKOB, )lOOTaToqHl,IH 'Allfl KOMilOHOBKH H3BeCTHNX B H8CTOH-
11188 BP8MH npH6opoB (pHo. l): SO - o6aopHNil aKpaH, UB - yoTpoiloT
BO BHayaJILHOro ueHTpHpOB8HHH, SY - 3Kp8H 30HN H3Mep8HHH, EU -
yoTpottOTBO ueneyK838HHH, YC - Cil8UH81IH3HpOB8HHOe yoTpottCTBO, 
IlM- 6nOK

0

n03HUHOHHPOB8HHH H3M8pHeMoro CHHMK8 nocpeAOTBOM nepe
M8~8HHH qJHllbMOBOrO OKH8 nH6o npoeKl.lHOHHOro o6~eKTHB8, nc - 6noK 
no3HllHOHHPOB8HHH CBeTOBoro IlHTH8 OTHOOHT6llLHO HeilO)lBHXHOro OHHM
Ka, C3 - 6noK 30H81lbHOrO.CK8HHpOB8HHH, CJ - 6noK JIHHettHoro CK8-
HHpOB8HHH, cc - 6JIOK CK8HHpOB8HHH no cneUH81lbHOH TpaeKTOPHH, 
~M - 6noK qJHl'lbMOilPOT.fU:HUX KeX8HH3MOB, IlP - 6noK CJ48Hli npoeKl.lHH, on - qeJIOB8K - onepaTop H nyJib~ ynpaBneHHH, SBM - BUqH0llHTenLH8H 
ll81DHH8, pa60T8Dlll8fl COBMeCTHO C npH6opoM; OTpenKaMH 0603HaqeHU 
B031l0XHH8 aanpaBneHHH nepeAaqH ynp8Bllfll01118tt amt H8M8PHTenLHOH HH
qiopll8UHH. 

IlpHB8A8HU CTPYKTYPHNe cxeMH PHA8 p80CM8TPHB88MUX B JlHOoep
TBUHH ycTpOICTB o6wepa K8!48pHUX CHHllKOB. 
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Pnc. I, ~ymu-1110Ha1II,HLJ8 61IOKll li CTpyKTYPHl18 
CBH3ll B ycTpOilCTBax 06Mepa KaMepHLIX 

CHHMKOB 

~ 

Bo BTOpOH l'liaBe paCCMOTpe1!11 OCHOBHhl8 HCTO'll!HKll riorpemHOCTeH 
H3Mepemrn H MeTO,l\11 y11yqmeHIIH MeTp01IOI'Hll8CKllX CB011CTB np116opoB. 
L13MepllT81JI,Hl1il npu6op COI'1!8Cll0 COBpeMeHHOH Teopm'I TOllHOCTH npHHH
TO paccMaTpl!BaTI, KaK cpe,llCTBO, BLinOHHHIOIJl88 IlOC1I8,l\OBaTe1II,HLIH pH,l\ 
ll3M8pllT8JJI,HbIX npeo6pa30BaHllH_. 061J111Mll ,l\lIH np11CiopoB o6uepa KaMepHbIX 
CHllMKOB HBllfll!JTCH C118.l\YIOUIH8 npeo6paaoBaHl!H: 

- npoeKTHBHOe npeo6pa30BaHHe, Bl1n01IHH8M08 nocpe,l\CTBOM CX8ML!. 
onTlllleCKOii npoem-11rn 11 ocy111eCTB1IHIOll188 conpHJK8Hll8 IlllOCKOCTeil pac
no11on1emm 'CH11MKa ll ,llaTtil1Ka l.(8HTpllpoBaHl!H; 

- npeo6pa30BaHH8 Il03Hl.(l!OHHPO.ll8HHH, 06ecnetIHBaro111ee COBM81l18-
Hll8 ll3M8pH8MOI'O 061,eKTa Ha CllllMKe C ,llaTtIHKOM l.(8HTPHPOBaHHHi 

- npeo6pa3oBaHH8 l.(8HTpllponaHllH, ocy111ecTB1Ifll01l188 HH,llHKal.(HJO 
conna,ll8Hllfl no onpe,ll81I8HHbIM KPllT8PHHM (Hanp11Mep, cepe,llHHl1 nya11p1,
Ka TpeKa) 06MJ{Ta H3M8p8Hllfl C anepTypol ,l(aTtillKa l.(811TpllpO.tJaHHH. 

4 

Ha OCHOB8Hllll npOB8,l\8HHOH Ol.\8HKll 8BTOPOM noKa3aHofI/, 'ITO 
norpemHOCTI, npoeKTopa, ll3l'OTOB.1I8HIIOI'O B paMKax conpeueHHOil Tex
H01IOr1111, npH Bll3Y81II,HOU l.\8HTpHpOBaHllll, onpe,lle1IH8TCH B OCHOBIIOM 
CBOMCTB8Ull rnaaa ll81IOB8K8-onepaTopa 11 1IHH8MHbIM YB81Illll8Hll8M B 
n110CKOCTll 3KP8H8, TaK, npll YB81lllll8Hllll 15X cpe,llH8KBa,llp8Tlllll!aH no
rpem110CTI, ll3MepeHllH, OTH8CSl!HaH K nlIOCKOCTll n11eHKll, MOJKST ne npe
BHIJlaTI, 3-5 MKM. Ha116onee KpllTllllHliM 3B8HOM B uen11 npeo6p830B8HllH 
npoeKTopa HBllHSTCH 60111,moe aepKano. nonylleHli tlJOPMY1I11 38BllCllMOCTH 
llCK8JK8Hllil npoeKl.(1111 OT 30H81II,Hl1X OTCTynneHllil nonepXHOCTH aepKana 
OT IlllOCKOCTll. 

Pacc1.10Tpe1111 B03MOJKHOCTH pea_1111aau1111 B cxeMaX npoeKTOPOB ny
neBOI'O MSTO,lla ll3MepeHl!H 11 MSTO,l\8 38M81J18Hl!H (MeTO,lla paBHl1X llCKa
lK8HllH). 0TMelleHO, llTO B. CBH3ll C WHpOKllM 11cno1II,30B8Hll8U SBM Bee . 
6onee ll8CTO IlPllM8HH8TCH MSTO,l\ yqeTa CllCT8M8Tllll8CKllX llCKaJKeHllil 
nyTeM BB8,l\8HIIH B B111lllC1leHHH COOTB8TCTBYIOIJlllX nonpaBOllllllX cpyHKl.\110- • 
H81lblil1X 3aBHCIIMOCTeil - MeTO,l\ Kan116poBKII: 

TpeTI,H rnaB8 noCBHllleHa paCCMOTpeHllJO oco6eHHOCTel KOHCTPYK-
1.(llil np116opoB na OCHOBe 31I8KTpOHHo-nyqeBl1X Tpy60K (SJIT). CKau11-
pyro11111e 8BTOMaTli Ha OCHOBe 8JIT no3B01IHJOT peanH30B8TI, nau6onee ru6-
KllH 11 8,ll8nTHBHliil, no cpaBH8HlllO C npm:5opaMll ,npyrux THilOB, peJKllM 
o6uepa KaMepH~X CHHMKOB. IlpH C03,llal!HH OIITHKO-M8X8Hllll8CKHX qacTeH 
TBKHX np116opon nepBocTeneHnoe anaqen11e np1106peTaroT'Bonpocu o6e
cneqemrn B3allllo,neilcTBHH onepaTop-np116op-8BM. 

06111aH oco6e11HOCTI, CKan11py_IOll1HX aBTOM8TOB A8JIT-I H A8JIT-2/I60 
COCTOHT B H81IHllHH y 3THX np116opoB TeneBH3HOHHOI MOHHTOpHOH CHC
T8Ml1 ,l\H81IOra qenoBeK-8BM. ABTOPOM ,llHCCepTal.(HH COBM8CTHO C illKYH
,l\8HKOBl1M B.H. paapa60T8Hli CTeYKTypa H KOMnOIIOBK8. OnTllKO-Mexa1m
ll8CKHX ll8CT8H 3TllX npH6opoB/ ~/. B 'l8CTHOCTH, o6ecneqeH onT11-
'l8CKHH Bl1BO,ll H306paJKeHHH ll3MepHeuoro CHllMKa na npoCMOTpOBliH 3K
paH. B ll3MepHT81II,HOll cxeMe npu6opa A8JIT-I peanll30B8H MSTO,l\ paB
Hl1X HCK8l!C8HHH. KoMilOHOBK8 AaJIT-2/160 npe,llyCM8TpllB88T B03MOJKHOCTI, 
nocne,l\yJ0111ero pa3BllTllH onTHKO-M8X8Hllll8CKOI tiaCTll np116opa, ttanp11uep, 
nyTeM BB8,l\8HllH ycTpOHCTB8 CM8Hl1 npoeKl.(llH C ll8Tl1p!,MH nneHKaM11 11 
ycTpOICTB8 rpy6ux H3MepeHllH ,ll1IH ueneyK838HllH B nnoCKOCTH npoCMOT
poBoro aKpatta. 

Cxeua KOMnOHOBKll np116opa ASJIT-2/160 noKaaana na p11c. 2. 
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B qeTBepToll rJiaBe H8JI8r8IOTCH BOnpOChl, CBfl88HHble C BblOOPOM 

OCHOBHhIX napaMeTpOB H KOMilOHOBKH OilTHKO-M6X8HHqecKoll qacu1 ycTa

HOBKR 11Cm1panI,Hhlil H8MepHT8JIT, 11 011Hl1. 

KOHI.\6IlUHfl np116opa H nepBble ,llB8 paooTBIOUIHX oopaaua OllJIH 

paapa60T8Hll B Jloype11c0Boil p8,llH8UHOHHOil JI800p8TOPHH (CllIA). B 

H8CTOflUl88 Bp8Mfl paapa60T8Hhl H C08,ll8Hhl MO,llHcpHKBUHH np116opoB 

IlO,llOOHoro THil8 B UEPHe (illBeiluapHH), cpHpMoll CAAE-CKAHHH (illBeu11a) 

H B 0HHl1 COBM8CTHO C !1HCTHTYTOM lpH8l1Kl1 BLJCOKHX a11epr11il AH r,zrp . 

H Pfl.l.\OM cp11a11qeCKHX HHCTHTyTOB CCCP. rJiaBH8fl oco6eHHOCTT, np11-

6opOB THna CM COCTOHT B npHMeHeHHH cn11paJir,11on paaBepTKH npH 

o6Mepe COO!lTHil H Cil8UH8JIH8HpOB8HHOrO ycTpOilCTB8 ,llJifl 8BTOM8TH

qecKoro H8Mep8HHH KOOP.l.\HH8T penepHhIX KpeCTOB. 

PaapaooTKa, COMBHHe 11 BHe,zipett11e onTHKo-uexatt11qecKoil qacTH 

CH-OHHH OllJIH BllilOJIH8Hhl IlO,ll PYKOBO~CTBOM 11 npH ttenocpe,llCTBeHHOM 

yqaCTHH 8BTOpa ,llHCCepTBUHH/7, 9/_ 06U1Hil BH,ll OilTHKO-uexaH11qeCKOil 

qaCTH Cl1.:.0HHl1 IlOK888H 118 p11c. 3. KOHCTPYKUHH np116opa COCTOHT Ha 

,ll6CHTH C8MOCTOflTencHllX OJIOKOB: nepl1CKOna I, H8M6PHTenr,Horo CTO

na 2, lpHJicMOilpOTflXHhIX MeX8HH8MOB 3 H yana CM8Hll npoeKu11n 5, 
OCB8THT6JIH 4' CT8HHHl:,I np116opa 6' npoeKUHOIIHOr'o OJIOK8 -7' cpepMbl 

npoeKUHOHHOil CHCT6Mll 8, yana OOJiclliOro aepKana 9 H CTOJI8 onepa

Topa C o6aopH!,!M 8Kp8HOM IO. 0CHOBH8H uenr, paapa60TKH, KOTopaa H 

6una ,llOCTHrHyTa, 88KJIHl'(J8JI8CT, B C08,ll8HHH np116opa THU8 CH, non

HOCTT,IO np11cnoco6ne1rnoro ,llJifl o6uepa CHHMKOB c· BO.l.\OPO.l.\HhIX nyah!pr,

KOBux K8Mep, KpOMe Toro, Ql:,IJI8 npe,llyCMOTpe11a B08MOlKHOCTT, HC

IlOJIT,80B811HH OT,ll6JIT,Hl:,IX Y8JIOB npuoopa npH C08~8HHH HOBIIX ycTpOiiCTB, 

060CHOB8HH6 B!lOOpa OCHOBIIIIX napaMeTpOB OilTHKo-1.1exa1111qecKOil 

qaCTH Cl1-0J.iH!A npOB8,ll6HO 8BTOpOM C yqeTOM ,lleilCTBHH orp811HlJHB8IO

llll1X cpaKTOPOB, npHCYUIHX KOHKP6THOll paapa60TKe. IlpHB8,ll8Hhl npHMepu 

Bl:,IOOpa KOHCTPYKUHH M6X8HR8M8 CM6Hll npoeKUHll, KOl!CTPYKUHil H8Me

pHTenr,Horo cTona a nepHcKona. Ha npRMepe npoeKTa nonyaBTOMBTH

qecKoli ycTaHOBKH C 8BTOCOilPOBOlK,ll61!HeM/B/ IlOK888H8 B08MOlK!!OCTI, 

HCilOJIT,80B8HHH OCHOBHhIX 6nOKOB CH npH C08,ll8HHH npn6opa, CYU16CT

Be11no OTJIHlJ8IOU16rOCH no CBOell KOHU6IlUHH H KOMilOHOBKe OT 11 Cn11panr,

HOrO H8M8PHT6Jlfl 11 • PaCCMOTp6!!l:,I cneuHcpHlJ6CKHe norpelliHOCTH H8Mepe

HHH, xapaKTepttue ,llJIH np116opoB THna CH. Y np116opa CH-011Hl1-~I 

cpe,llH8KB8,llp8THqH8H norpemHOCTT, H8M6P.6HHH KOOp,lll1H8T OT,ll8JIT,Hl:,IX 

TOlJeK H8 C!!HMK8X COCT8BJIH6T 3-4 MKM7IO/. 
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IlflT8fl rJiaBa IlOCBflll(8H8 BOilpOC8M npoeKTllpOB811J/lfl yHHBepcam,
HOrO npOCMOTpOBO-ll3M8PllT8JinHOro npoeKTOpa EIIC-SY. 

Heo6xo.n111MocTn ll aKTyaJinHOCTn coa,naH111H annapaTypu y1maepcaJin
Horo np111MeHBHJ/lfl H8 OCHOBe MO.llYJinHLIX J/1 (IIIJIH) YHJ/lqJllUllPOB8HHLIX KOH
CTPYKUJ/IH COOTBBTCTByeT, no MH8l!J/IIO 8BTOpa, COBpeue1rnon TBH,ll8HUl1l1 
p83BllTl1fl TBXHllKJ/1. 0CHOBH8fl aa,naqa Ilpll Ilp08KTJ/lpOB8Hllll T8KOH anna
paTyp!l CBfl38118 C P8UJ/IOH8JinHblM B!l60pOM OCHOBHLIX TBXHHqecKJ/IX xa
p8KTBPJ/ICTHK, ooecneql1B8IOUIJ/IX B onpe.11eJieHHOM CMLICJie OilTl1M8JinHOe 
B!lilOJIHBHJ/18 Tpe6oB8HllH IlOT8HU1118JinHLIX IlOTp80J/ITeJieii, C yqeTOM cqie
pu nplllM8H8.Hl1fl annapaTypu ll .Zl8HCTBl1fl paa11006pa8HHX orp8HJ/lql1B8IOUll1X 
qJ8KTOpOB, npHCYUIHX npoueccaM paapa6oTKl1, C03.Zl8Hllfl (naroTOBJI8Hl1fl), 
OCB08Hl1fl l1 3KCilJIY8T8Ul1l1. 

YHJ/IBepcannHLill naMepnTennHLili np1116op ,llJifl -o6Mepa KaMepaux 
CHl1MKOB .Zl0JI~8H 6UTn yHHBepcaJinHLIM no CJI8.ZlYIDUll1M napaMeTpaM: 

- no WOPM8TY 06pa6aT!lB88MUX CHHMKOB l1 nJieHOK 11 no TQqllQCTll 
11aMepemrn, 

- no B03MO~HOCTH era l1Cll01In30B~ll11fl B CHCTeMax o6pa6oTKl1 C 
p83JIJ/lqHon CT8Il6Hnl0 8BTOM8Tl138UJ/IJ/I J/1 CJIOMHOCTJ/1, 

- o6ecneqJ/ITn B03MOMHOCTn 8BTOHOMHOH perllCTP8U11J/I .Zl8HHLIX l1 
B03MO~HOCTn IlO,llKJIIOqeHHfl J/1 pa60TH COBM8CTHO C SBM paannquux Tl1IlOB. 

ABTOpOM 6umr paapa60T8Hhl OCHOBHLI8 IlOJIOl!tBHRfl KOHUBilUHJ/1 YHJ/1-
aepcaJinHOro npoeKTopa EIIC-SY. B COOTB8TCTBl1H C 3TOH KOHU8llUJ/18il 
B JIBTA OHHH no.11 PYKOBO,ZlCTBOM H npn uenocpe,llCTBBHHOM yqaCTllH 8B
TOpa 6un paapa60T8H npoeKT l1 .C03.Zl8H M8K8THLiil 06P.838U npoeRTOpa 
EIIC-SY. KOHCTPYKTHBHO npe,nyCMOTpeHa B03MOMHOCTn7II,I3/ C03,Zl8Hl1fl 
qeTupex MO.ZlHWHKauHn npn6opa (MI,M2,M3,M4), oTnnqaroll(HXCH peaJIH
aauHeil H3M8PHT8JinHOH cxeuu, norpeWHOCTnlO H3M6p8HHfl (25, IO, 5 H 
~ 5 14KM COOTBBTCTBBHHO), B03MOlllli0ll CTenennto 8BTOM8Tl138UlfH npo
uecca o6uepa, B qacTHOCTll, i'{JIH c~eMa l1HWOPM8Ulllf B03MO~HO llpHMe
H6Hl18 TBep,llOTBJinHOll CB6ToqyBCTBHT6JinHOll M8Tpnuu1121. CxeMa KOM
IlOHOBKll npoeKTopa EIIC-SY IlOK~38H8 H8 pnc. 4. IIpoeKTOP MOlJ,;BT HC
IlOJin30B8TnCfl K8K B COCT8B6 annapaTypu MOll!HLIX npOCMOTPOBO
H8M6Pl1T6JinHHX,UeHTPOB, o6ecneqJ/IB8fl npOCMOTP CHHMKOB If no.11roTOBKY 
,Zl8HHHX .Zlllil npOB6,ll6HHfl TOqHUX ll3M6P6Hllll H8 6oJiee BHCOROilpOll3BO
.ZlHT6JinHHX ll CJIOEHHX ycTpoilCTBax, T8K H B KaqecTB6 C8MOCTOHT6Jin
HOro npu6opa B OTHOCJ/IT6JinHO H660JibWHX U6HTpax o6pa6oTKIII, o6e
cneqJ/IB8fl B 3TOM cnyqae IlOJIHl,lll annap8TYPHLii1 UJ/IKJI o6pa60TKH, T.e. 
npOCMOTP If TOqffl,18 H3MepeHHfl CHJ/IMKOB. 
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PHC. 4. CxeMa KOMllOHOBKH YHHBepcanI,Horo npocMOTPOBO
H3M8pHT8IlI,HOro npoeKTopa EI1C~3Y 
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B HaCTOHil!ee BpeMH aaBepl!leHa paspaCiOTKa npHCiopa B 1.10,nm_pHrta
l.lHH M2 H HatJaT BunycK napTHH npHCiOpOB 3TOlt MOAHqJHKBI.lHH no.n na-
3BaHHeM - HaMepHT83JI,HUH npoeKTOp EI1C-7s/I4/. OCHOBJ!Ue xapaKTepH
CTHKH 3TOro npoeKTopa: yBemf118HHe B IlJIOCKOCTH OCi30pHoro 3KpaHa -
I4X; qncno npoeKI.ll'IOHHUX KBHallOB - 4; paaMep oCipaCi8TUB88MUX CHHM
KOB - OT I8x24 ,no 220x68 MM2 ; c:,iyqaifHaff cpe,nHeKBB,npaTHqttaff no
rpel!IHOCTI, H3MepeHHff OTA8llI,HUX ToqeK no nonro CHHMKa nocne yCTpa
HeHHff CHCTeMaTHqeCKHX HCKaJKeHHH - rot2 MKM. 

B 3TOH rnaBe·TaKJKe paCCMOTpenu cneuH(lJHqeCKHe norpel!IHOCTH, 
xapaKTepttue A3Iff H3M8pHT8IlI,HUX npoeKTOpOB mc-2!2,31 H EITC-75. 
OcoCieHHOCTI, H3M8PHT83II,HUX cxeM 3THX npoeKTOPOB COCTOHT B TOM, 
qTo B,nOllI, KOOPAHHBTHOH OCH X (oci, X HanpaBneHa BAOilI, AilHHHOH 
CTOPOHU oCiaopHoro 3Kpatta) peanHSOBaH uyneBOH MeTOA H3MepeHHH. 
Hcnoni,aoBaHHe HyneBoro 11eTo.na npHMeHHTeni,Ho K o,ntton noop,nHHaTHOH 
OCH He HCKnroqaeT IlOilHOCTI,ID B31HffHHff CHCTCMBTHqeCKHX HCKa~eHHlt, 
oCiycnoBneHHUX npoeKI.lHOHHOH cxeMolt, HO ~e,neT K TOMY, qTo BKna,n 
3THX HCKa~enttM OAHHaKoB Bioni, HanpaBneHHH, napanneni,Hux aToil ocH. 
~pyrHMH cnoBaMH, Be3JHqHHU nonpaBOK 38BHCHT T03II,KO OT KOOp,nHHaTu 
B,nOilI, OCH y (OCI, y nepnen,nHKynHpHa OCH X)' T.e. AX= f (Y) H 
A Y= f (Y). 3TO CBOHCTBO CYil!CCTBeHHO ynpo1J1aeT npHMeneHHe npH 
BuqHcneHHHX T863IHI.l KOppCKI.\HOHHUX nonpaBOK, IlOCK03II,Ky T8Ci31Hl.\hl B 
3TOM c:,iyqae OAHOMepnu. 

rpaqiHKH, npe,nCT8Bll8HHUe HB PHC. 5, OTPB~BIDT peaynI,TBTU KB
mtCipOBKH npoeKI.\HOHHOrO KBHB.ira ~ 4 npoeKTOpa EI1C-75-N!2 38BOACKOro 
H3rOTOBll8HHff. KapTa nonpaBOK (pacnpe.neneHHe CHCTeMBTHqeCKHX HC
rtaJKeHHH no nonro CHHMKa) IlOK838H8 ua PHC. Sa. rpaqiHKH CHCTCMBTH
qecKHX HCKaJKeHHH, HS OCHOBBHHH KOTOpUX CiunH COCTaBneHU TaCi31Hl.ll1 
KOpp8Kl.\HH, noKaaaHU Ha PHC. 56. ~nff onpe,neneHHff BenHqHH CHCTeMa
THqeCKHX HCKaJKeHHlt Ciuna HCri03II,30B8H8 Cil8l.\H8IlI,H8ff M8TOAHK8 KBnHCi
pOBKH, BUqHC3IHT83II,H8ff qacTI, KOTOpott OCHOBaHa Ha npHM8H8HHH M8TO
,na HaHM8HI,l!IHX KBa,npaTOB. XOTH BenHqHHU CHCTeMaTHqeCKHX HCKBJKeHHH 
y npoeKTopa EITC-75-~2 oKaaanuci, upHMepHo BIO pas Cioni,me OJKH,nae-
1.1ux pacqeTHUX (ua-aa Toro, qTo Cionuoe aepnano npoenTopa no PHAY 
npnqHH Ciuno H3rOTOB318HO C CYII!8CTB8HHUM OTCTYil318HH8M nnoCKOCT
HOCTH OT aa,naHHUX .nonycKOB),npHMeHeHHe TaCinHI.l KoppeKI.lHH C l!laroM 
BI MM H 3IHHeltHOlt HHTepnonffl.\HH 11ex.ny yana1.1H oCiecneqH3JO nonyqeHHe 
pacqeTHUX TOqHOCTHUX xapaKT8pHCTHK npHCiopa. THnHqHaff BenHqHHa 
cpe,nHeKBa,npaTHqHoli norpel!IHOCT}I H3MepeHHff nocne ycTpaHeHHff CHCTe-
11aTHqecKHX HCKaJKeHHlt (pHC. SB) ,nnH paanHqHux HCilUTaHHH COCTaBnff
na OT 7 .no 12 MKM. 
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0CHOBHhl6 peay110T8Th1. rnaBHhlM npaKTHtl6CKHM peaynoT8TOM pa
OOT, ll01IOJK6HHhlX B OCHOBY ,llHCcepT81..lHH, HB1IH6TCH C03,ll811He PH.zi8 
OllTHKO-MexanuqecKHX nputiopoB, npe;.iH83H8tl6Hllb!X ,ll1IH npl1MCll611HH B 
COCT8B8 CHCT8M M8CCOBOi1 o6pa6oTKH K8M8PllhlX CHHMKOB, B llPOl..l8CCe 
Bhlll01!HeHHH3THX pa60T no11ytl81lhl c11e,lly10U(H8 peay110T8Th1! 

I. Paapa60T8H H C03,ll8H H3M8PHT81!oHhli-i npoeKTOp EhC-75 
(bl1C-8Y-M2), k'!Cllb!T811HH OllUTHOro o6pa31..l8 llO,llTBep,llH1IH npam11IollOCTo 
Buoopa KOHCTPYKl..ll1H npudopa H COOTB8TCTBH8 pea1Io!IUX H pacqeT!lhlX. 
ero xapaKTepHCTHK. Ilpuoop no CBOHM napaMeTp8M If KOHl..l8111..llfl1 COOT-:
BOTCTBYBT COBP€MOHllhlM T8H,ll8Hl..ll1HM B paapaooTKe npoCMOTPOB0-
113M8pl1TOJ!oHOH annapaTypu. 

2, Paapa60Ta11a 11 coa,llana onT11Ko-,-Mexa1111qecKaH qacn c1rn1111py
IOU(ei1 yCT8HOBKl1 "Cn11p81!0Hhlll 11_3Mepl1T81!o11 (Cl'1), OnuT 3KCnnyaTBl..ll1H 
n JIBTA OLIBH rononttoro o6pa31..l8 CM no,llTBep,ll1111 npan1111011ocro nuoopa 
KOHCTPYKl..ll111 H COOTB8TCTBl1e peanoHhlX 11 pacqeTHhlX xap8KT8pl1CTl1K 
np11Ciopa. B CTp8H8X-Ytl8CTH111..l8X OJ.1HJ.1 ycT.8HOBK8 "Cnupanollhli-i 113Mep11-
T81!011 C03,ll8H8 BnepBhle 11 no CB011M xapaKT8pl1CT11K8M HO ycTynaeT 8H8-
11orl1tlHLIM np116opaM, C03,ll8HHhlM B CillA, llJBel11..l8PHl1 11 llineu1111. 

3. ABTOpOM ,lll1CCepT81..l11l1 COBM8CTUO C B.H.lliKYH,lleHKOBUM paapa-
60T8Hhl CTpyKTypa l1 KOMllOHOBK8 OllTHKO-M8X8Hl1tl8CKHX tl8CT8i1 CK811l1-
pyIOU(l1X 8BTOM8TOB A9JIT-l H A9JIT-2/l60, B tl8CTHOCTl1, OCYU(8CTB1!8H 
OllTHtl8CKl1ll_BhlBO,ll 11306pa~eHHH odp808ThlB8eMoro CHl1MK8 H8 npoCMOTpo
Bhlll 3Kp8H, tlTO odecneqmrn B03MO~HOCTo C03,ll8Hl1H aqiqieKTHB!IOH c11c
T8Mhl ,lll,f8110r8 tl8JJOBOK - SBM. OmJT 3KCll11Y8T81..ll111 CK8HHPYIOU(ero 8BTO
M8T8 A8JIT-I llO,llTBep,lll111 np8Bl111oHOCTo npHHHThlX pewea11tt. CK8HHPYIO
U(11li 8BTOM8T ASJIT-2/160 113rOTOB118H 11 H8XO,lll1TCfl B CT8,l.11111 KOu!TT11eHC
HOt:I ll8CTpOi1KH. 

4, IlpOB8,ll8H 8!1811113 H p8CCMOTp81ihl OCHOBI!hl8 HCTOtlHHHH norpew
llOCTeil H3MepHT81!ollhlX CXeM OllTHKO-M8X8HHtl8CKHX ycTpoi-iCTB OOM0p8 
K8Mepnux CHHMHOB, B1IHHHH8 3THX norpewnocTel1118 TOtlllOCTo H3Mepe
HHH, MBTO,llhl ynyqweHHH MeTp01IOrHtl8CKHX CBOHCTB npudopoB. Peayno
T8Thl 8H81IH38 11Cll01In30B8JJl1Co B npOl..l8CC8 p83p860TOH H3MepHT81IoHhlX 
cxeM npudopon EilC-2, ASJJT-I, ASJJT-2/160, "Cnup811ouuLl uaMepure no", 
EilC-8Y. 

5. Cl1CT8M8TH3HpOB8H M8Tepua11, K8C8IOU(l1HCH npl1Hl..l11IlOB nocTpoe
HIIJH KOHCTPYKl..lHil H3BBCT!lhlX B H8CTOHU(88 Bp8MH OilTHKO-M8X8HHtleCHHX 
ycTpolicTB OOMepa K8Mep1rnx CHHMKOB. 060CHOB8ll BhlOOp Il8paMeTpOB 
H KOMUOHOBHH npudopa "CnupanoHhli-i H3MepHTe1!o 11 , C yqeTOM odecne-,-
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qeHHH B03MOXHOCTH HCilOJlb30B8HHH 0TA6JlbHblX onTHKO-M6X8HHqecKwc 
6JIOKOB aToro npn6opa npH C03A8HHH HOBblX YCTpOttCTB. 060CHOB8H8 
H600XOAHMOCTb H qe;necoo6p83HOCTb C03A8HHH YHHBepC8JlbHOro npo
CMOTpOBO-H3M6pHT6JlbHOro npoeKTopa EIIC-3Y. 

ABTop cqnTaeT, qTo ABJlbHelimnli nporpecc B paaBHTHH annapa
Typu 06Mepa K8M6pHb1X CHHMKOB 6YA6T CBH38H C C03A8HH6M H6CK0Jlb
KHX THnOB 8A8nTHBHblX OJIOqHO-MOAynbHHX npH6opoB, annapaTypHO H 
nporpaMMHO COBM6CTHMblX, npn OOH38T6JlbHOM npoMblWJ16HHOM BunycKe 
STHX npH60pOB H HX OJIOKOBi STD C03A8CT npeAnOCblJIKH AnH OOJ186 WH
pOKOrO BH6AP6HHH 8BTOM8TH38qHH He TOnbKO B 06J18CTH oopa6oTKH 
CHHMKOB C TpeKOBblX A6T6KTOpOB, HOH B APYrHX OOJ18CTHX Hayqno
TeXHHqecKHX HCcneAOB8HHli,' CBH38HHblX c· npeqH3HOHHOtt o6pa60TKOli 
WHJlbMOBOli HHWOPM8qHH. 

OCHOBHhle peayJ1bT8Tbl paooT, npeACT8BJ16HHblX B AHCcepTaqHH, 
AOKn8AblB8JIHCb HB MeXAYH8POAHOM CHMnoaHyMe no Bonpocau 8BTOM8TH
aaqHH oopaooTKH A8HHUX C nyaupbKOBUX H HCKPOBIDC K8Mep (Jly6Ha, 
1971 r.), H8 IlJ16H8pHOM 38C6A8HHH CoBeTa no 8BTOM8TH38qHH npH 
Ilp63HAHYM6 AH CCGP (r. MOCKB8, 1973 r.), H8 IlJl6H8PHUX 38C6A8HHHX 
(r. MoCKBa, 1972 H 1975 r.r.) HayqHoro COB6T8 no HCilOJlb30B8HHE 
BblqHcnHT6JlbHOli T6XHHKH H cpeACTB 8BTOM8TH38qHH B 3KCnepHM6HT8Jlb
HOli HAepnoli wnaHKe npn 0TAeneHHH HAepHott WH3HKH AH CCCP, Ha 
CeMHHape no o6pa6oTKe wnanqecKoli HH\IX)pMaqnn (ArBepaH, 1975 r.) 
H ony6JIHKOB8Hbl B CTBTbHX/l-14/. . 

]lHCC6pT8HT rny60KO npH3H8T6J18H TeM, C KeM B TeqeaHe MHOrHX 
J16T euy AOBenocb pa60T8Tb H o6CYXA8Tb p83JIHqHue npo6J16Mhl. 
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