
06bE.UHHEHHbn1 HliCTHTYT SI.UEP:;biX HCCJlE.UOBAHitfllt 
n AB OPATOPJ.1SI Bb!COKJ.1X 3 HEPD1H 

IO.A. Kap)i{aBHH 

1552 

AB TOMA TYf3AUYf .H Yf3MEPEH 11 J.1 
n o CHYfMKAM C nY3biPbKOBbl X KAMEP 

(Ooaop ) 

D,y6Hii 1964. 



IO,A. Kap>KABIIH 

1552 

ABTOMA TY13AUY1.H Y13MEPEH Y1 i/1 
no CHY1MKAM C nY3b!PbKOBbiX KAMEP 

(063op) 

Dy6Ha 1964 



B ae aeuu e 

B coapeMeuuoA HJlepuoA cPK3HKe npH H3y'leHKH aneMeHT8pHbiX '18C TKU Hcnonb3yiOTCH 

MOUlHble yCKOpHTenH, T8KHe, K8K CHHXpOcjJ83 0TpOH 06'beJlHHeHH OrO HHCTHTYT8 SIJlepHbiX KC

cneJlOB8HHA. 

0JlHHM H3 OC HOBHbiX npK60pOB Jlnfl p e rH C Tp8 UHH 8KTOB B 3 BHMOJl e AC TBHfl 3 neMeHT8p-

Hb!X '1 8C THU H8 T8KHX yCKOpHTe nHX HB nH e T C H IIY3bipbKOB B fl K8Mepa. 

P e rKc TpauHH co6 biTHA, npo u c x o aHwHx B H yTpK KBM e pbi, npoK3 B OJlKTC H n yTe M cjJo T o rpa 

cjJHpoaa HHH ee p a 6 o qero 06'beMB. <l>OTOrpacjJHpOBBHH e o 6 bi'IHO B e Jl e T C H C T e p eOCKOUH'IeCKH M H 

annap8 T8 M H C JlBYMH HnH Tpe MH 0 6'be KTHB8MK. 

npH pa6o T e n y ablpbKOBOA K8M e Jlbl H B ny'!Ke C HHXpocjJaao Tpo ua OVIHVI HB OJlHOA KBMe

p e B c y T KH MO>KHO n o n y 'IHTb JlO 5000 C TepeocjJoTorp acjJRA, 'ITO COCTB BnHeT I - 1,5 Mn~ 
cPOT OrpacjJHA B r OJl, npH'IeM B c ny'lae HCnOnb30B8HKfl COBpe M e HHb iX 60nbW HX K BM e p H B 60n b 

WHHCTBe cPOTOrpacjJHA 6y JlyT 38cPKKC HpOBBH bl C06biTHH , n p e JlCTBBnH IOUlHe HHTep ec H noane 

>K8UlHe o6pa6oTKe. 

BoaMO>KHOCTb nony'le HHH T8Koro 6onbworo CTBTHC T H'IeCKoro M8Tepn a n a n, c a py roA 

CTOpOHbi, 6on bW8fl CTOHMOCTb 3KCnnyaTBUH H yCKOp HTenH, K8Mepbl H Jlpyroro o6opyJlOB BH HH 

OCTpO nOCT8BHnH BOII p OC 06 BB T OM8TH38UHH o6p a60II'KH nony'IBeMbiX CHHMKOB C uen biO BQ3 -

MO>KHO 6onbweA pean H3BUKH JlBHHbiX C yCKOpHTenH. 

npouecc o6 p a6oTKK C H HMKOB MO>KeT 6b!Tb p 83Jlen eH H8 3 3TBII8: IlpOCMOTp C uenbiO 

OT60p a Hy >KHbiX C06biTHA, H3MepeH K fl KOOpJlH H BT cneJlOB 'IBCTHU no cjJOTOrpacjJKH M , p 8C'IeT 

HB C'leTHOA MBWHHe Tpe6yeMbl1( X8pBKTepHCTHK C06 blTHH . 

B nocn eaune roJlbl 6onbwoe p aasHTHe non y'IBIOT paanaquoro poaa npu6op bl anH asTo· 

M8THqeCKOrO H nony8BTOM8THqeCKOrO H3MepeHH R KOOpaHH8T 1 H CTBBHTCR BOllpOC 06 8BTOM8 -

TH38UHH aTana npocMOTpa CHHMKOB . 

K co>Kan e HKIO, n p aKTH'IeCKHe cseaeHHH no 3TOMY HHTepecuoMy paaaeny HJlepHoA 

aneKTpOHHKK pB3p03HeHbl, H HX MO>KHO IIO'IepnHyTb TOnbKO H3 nepHOJlH'IeCKOA nHTepaTypbl. 

8 HBCTOHUleA pa6oTe aenaeTCH IIOIIblTKB CHCTeMBTH38UHH OCHOB HbiX MeTOJlOB B B TO

M8TI!38UHH o6p860TKR K8MepHbiX cPOTOrpacjJH A, 8 T8K>Ke p8CCM8TpHBBeTCH pHJl KOHKp eTHbiX 

yCTBHOBOK Jln H 8BTOMBTH3BU KH H3MepeHHA KOOpJlHHBT. 

8 H8CTOHWee speM H TpyJlHO Jl8Tb IIOnHbiA 0630p BCeX THnOB n p H60pOB, HCIIOnb3y e

MbiX Jlnfl BBTOM8TH38U HH o6pa60TKH KBMepHblX CHHMKOB, BBHJlY 06HnHH p83H006p83Hb!X npH-

6opos, uaroTosneHHbiX B nocneauue rOJlbl. 
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M bl 6yJleM p BCCMBTpKBBTb THD OBble KOIICTpyKUHK npH60pOB C xopowell TO'!H OCT biO H3 -

MepeHHA, HMeiOW.HX SIBHbJe nepc n eK THBbl .aanbH e Aw e r o 11pHMeHeHiHJ if t..-ll3B UTHH. 

CaeaeHKSJ o apyrKx np<~6opax M O >KHO H BH TH a nHTepaType, cnJICO K KOTopoll npHaeaeH 

B K OHUe p 860Tbl. 

B o63ope He paccMaTpHBBIOTCH MeTO.Ubl H3MepeHHH MRKpOCTfJ;·KTYPbl cneaoa, T . e. H3-

MepeH HSI HOHH38UHH H 08p8MeTpOB MHOf'OKp8THOf'O p8CCeHHHH. 

§ I. KaMepHble <j:JoTorpa<j:JHH H TO'IHOC TK R3MepeHIL! 

<l>OTOrpa<j:>KpOBBHKe pa60'Iero 06beMB KBMepbl npOH3BOllHTCH C ·repeOCKODK'!eCKHMK anna

p8TBMK C llBYMH HIIK 6onee 06beKTKBBMH C yMeHbWeHKeM K306pa>KeHKH HB nneHK9 - 10 p&3. 

Cnellbl '18CTRU H8 <j:JOTOrpa<j:JKH RMeiOT WHpi!Hbl OT 15 llO - 60 MK ( B 3BBI!CHMOCTK OT TK08 

K8Mepb,J. 

Ha CTeKnQ n y 3b1pbKOBOil KBMepbl K HB npK>KRMHb19 CTeKna <j:Ju TOannapaTa H81!0CHTCH 

penepHbl9 OTMeTKI!, KOTOpble He06XO.llKMO· H3MepHTb H8 <j:JOTOrpa<j:JKH JlnH 06ecne'!9HHH TO'IHOll 

npKBH3KK CHCTeMhl KOOpllHHa T K o6beMy KBMepb/ 
1 •21 

Ha <j:JOTO I n p eacTasneH o6pa3eu <j:JoTorpa<j:JHK c nponaHOBOil KBM9pbl nB3 OvHU1' o6-

ny'leHHOll s HeltTpOHHOM n y'!Ke. Ha CHHMKe BHllHO 3 -nyqesoe co6biTKe THna: 

p+p+rr 
n+p-+l p+rr .. +1t-+"0 

Tpe6osaHHSJ K TO'IHOCTK K3MepnTenbHoro ycTpollcTsa onpeaenSJIOTCSJ npeaenbHOlt To'!

HOCTbiO pe3ynbTaTos, KOTopy iO M O>KeT llBTb KaMepHaH MeTOllHKa. Ha TO'IHOCTb H3MepeHKH 

HMnynbCa, yrnoa, OT.lleJlbHbiX K00p.D.HH8T H !lpyrHX HHTepecyiOIUHX H8C napSMeTpOB OK 83hJB8" 

lOT BnKliHKe Cll9llY IOUlHe OCHOBHble <j:JaKTbl: 

I. 803M01KHbie HeyqTeHHbie HCK8>KeHHSI OOTHqeC KHX CHCTeM. 

2. VfcKS>KeHHH, Bbi3B8HHbie .O.BH>KeHHeM )f{H!lKOCTH B K8Mepe H ee OOTHqeCKOA HeO.llHO" 

POllHOCTbiO. 

3. HeTO'IHOCTb annpOKCRMaUHH MarHHTHoro nonSJ. 

4. MHoroKpaTHoe pacceSJHHe qacTKU. 

5. Jle<j:JopMaUHSJ nneHKK, B03HKKaiOwaSJ B npouecce ee o6pa60TKII. 

Bee 3TH npH'fHHbl a paaHoA Mepe snHstJOT Ha TOqHOCTb HaMepeHHH , KPoMe aToro, cTe

neub HX BJlHSIHHSI B 60JlbillRHCTBe CJlyqaea 38BHCHT OT THfl8 K8M epb1. 
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HeyqTe HHbie HCKa>Ke HHR onTH'feCKHX cHcTeM a 6onhWHHCTBe c nyqaea MoryT 6biTh 

cseae Hbl K s e nK'IHHBM nopHllKa 2-4 MK ( n o n n eHKe) . 

VfcKa>K e HKSJ no nyHKTaM 2 K 3 MOryT 6b1T b OUeHeHbl 1-3 MK. 

MHoroK p aTHOe pacceSJHH e q acTHU c ywecTseHHO 3 aBHC HT OT Hanon HI! T e n" KaMepbt. 

JlnSJ BOllOpOllHbiX KaMep npH 3HeprHSJX '!aC TKU B HecKOIIbKO 63B OHO OrpBH K'IKBaeT TO'I

I!OCTb K3MepeHKlt KMnynbcos s e nK'IHHaMH n o pHllKa I% , anSJ n p o naHOB biX - 5- 15%, a anSJ 

KCeHOHOB biX KaMep senK'IKHy KMnynbCa qaCTKUbl uenecoo6pa3HO Bbi'IKCfiHTb HCXOll!l 1!3 napa-

M91' pOB caMOrO MHOrOKpaTHOrO pacceHHKH. 

Jle<j:> OpMaUKSI nneHKK, B 03HHKaiOwaSJ B n p o u ecce o6pll60TKK, COCTaBnHeT 06bi 'IH O aenK

'IHHy- 2 MKIMM. 3Ta aenH'IHHa y'IHTbiBile T C SJ nyTeM H3MepeHKlt cTaHaapTHbtx oTpe3KOB (Ha

npHMe p, paCCTOSJHRSI M9>KllY penepHbiMK MeTKaMK-). n ocne HCKIIIO'!eHKSJ cpeaHelt BeiiK'IHHbl 

Jle<j:>OpMaUKK MO>KHO C'IHTaTb, 'ITO H 9 Y'ITeHHbl 9 Ow .. 6KK (no 3TOlt DpK'IKHe) He npeBbiWaiOT 

1,5 - 2 MK (Hil nneHKe). 

Ta K KaK H3MepKTenbHble np1160pb1 paCC'IKTbiBaiOTCH Ha pa6oTy no nneHKaM co scex 

KaMep, pa6oTaiOUlHX Ha YCKOpHTene, TO llfiSI OUeHKK Tpe6yeMOlt TO'II!OCTI! HY>KHO B3S!Tb 

H S H6onee >K9CTKK9 Tpe6osaHKSJ, npeJlbHBnHeMbl9 BOllOpOJlHOll KaMepolt. 

JlnSJ BOllOpOJlHOlt KllM9pb1 OWK6KH, B bl3 btBa9Mble npH'IKHaMR I , 2, 3 K 5, M OryT 6b1Tb 

CBe)l9Hbl K senK'IKHe nopSTllKa 2-4 MK. 3KBKBaneHTI!aH BeOH'IHHa OWK6KI!, B bi3BaHHOlt MHOro 

KpaTHbiM pacceSJHHeM, MO>K9T ne>KaTb B npeaenax 1 - 2 MK (anKH a TpeKa 10 CM, RMDYIIbC 

63s/c). 

TaKHM o6p a3oM, anSJ o6Mepa 6onbWHHCTsa KaMepHbtX CHHMKOB TO'IHOCTI! K3MepKTenb

HbtX ycTpoltcTB nopSTllKa I ,5-3 MK no nneHKe MO>KHO C'IKTaTb snon11e y aosneTsop HTenbHbtMR. 

CneayeT OTMeTRTb, 'ITO TO'IHOCTb, KOTopyiO aon>KeH o6ecne'IHTb H3MepKTenbHbtlt an

napa T, cyweCTBeHHbiM o6pa30M 3aBKCHT OT ero KOHCTpyKUHH H OT npKHSJTOrO B HeM cnoco-

6a H3M9peHKlt. 

To'!HOCTb, c KOTOpolt MO>KeT 6b1Tb npoaeaeuo K3MepeHKe cepeaHHbt ny3blpbKa Knn 

y'!aCTKa TpeKa H3MepKT911bHbiM npK60pOM, 3aBHCKT OT pS!lla <j:JaKTOpOB , H3 KOTOpbiX OCHOB-

HbiMH RBnRlOTCR: 

1. UeHa aeneHHSJ OTC'I9THo-perKcTpKpy10well cncTeMbt npK6opa. 

2. MeTOll H3MepeHHSJ - py'IHOlt Knl! asTOMaTR'IeCKHlt . 

3. napaMeTpbl Y3110B, H900C p9llCTBeHHO y'!aCTBYIOWHX B K3MepeHHK ( yaenH'!eHKe H a 

H3M9pHTenbHOM 3KpaHe, peJlyKUHSI B OpraH aX ynpaaneHHH K T.D.) . 

U e Ha aeneHHH OTC'!eTHo- p e rKCTpKpy iOWHX CHCTeM s npH6opax B biCOKoro Ka'!eC TBa 
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06b!'IHO ne>KHT B npe.oenax OT J,25 .llO 2,5 MK, npH 6onbWHX TO'IH OCTSIX o :rcqe:ra .ll8TqH KH 

nepeMeWeH HA 'lyBCTBHTenbHhl K BH6p8UHRM, T On'lK8M H T.n., KpOMe 3TOro 1 CT8HOBHTCSI 

:rpy.ouo peanHayeMbiM Haro:roaneuHe 113MepH:renbHbiX c:ronoa . 

npH py'IHOM MeTO.Qe H3MepeHHll 6onbWOe 3HB'!eHHe HMeeT CTeneHb yaenH'IeHHSI HB 

H3MepHTenbHOM 3Kpaue, Jlel!CTBHTenbHO, TO'IHOCTb H3MepeHHSI Cepe.OHH 0Tpe3KOB, OT.llenb

Hb! X ny3blpbKOB H WHpHHbl nHHHll 3BBHCHT OT Bbt6pBHHOI"'O yaenH'IeHHSI. 

TaK, npH MBnbiX yaenH'IeHHHX 10 x TO'IHOCTb HaMepeHHll coc:raanHe:r 5-6 MK (cpe.o

HSIH OWH6KB), H CBMO H3MepeHHe Tpe6yeT OT OllepBTOpa 60nbWOJ"'O HBilpSI>KeHHSI. npH yae

nH'IeHHSIX llOpSI.llKB 30-50 X TO'IHOCTb llOBbiWBeTCSI H paBHB 2-3 MK ( Cpe.llHSISI OWH6Ka), o.o

HBKO npH .oanbuellweM aoapacTaHHH yaenH'IeHHSI cymec:raeuuoro poc:ra TO'IHOCTH ue ua6mo-

.QBeTCSI. 

npu H3MepeHHSIX C HCilOnb30BBHHeM CHCTeMbl BBTOMSTH'!eCKOI"'O UeHTpHpOBBHHSI 110 

TpeKy TO'IHOCTb H3MepeHHll 3BBHCHT OT KOHKpeTHbiX napaMeTpOB npH6opa H OT ycnOBHll 

H3MepeHHll. 

B c:ra:raqecKoM pe>KHMe ua TO'IHOCTb aaMepeuall anHSIIOT paanH'IHoro po.oa uecTa-

6HnbHOCTH H CHCTeMBTH'!eCKHe YXO.llbl napaMeTpOB, BXO.llSilUHX B 3BMKHYTYIO neTniO perynR

pOBBHHSI ( paa6anaHCHpOBKB .llHC~pHMHHBTOpB, YXO.llbl HCTO'IHHKOB llHTBHRH, niOcpTbl B MeXBHH

'!eC KHX yanax 11 T.n.). 

B .llHHBMH'!eCKOM pe>KHMe ua TO'IHOCTh H3MepeuHA BnRSieT pa.o .oononHHTenbHbiX cpaK

:ropos ( n o noca CHCTeMbi , KoacpcpHuHeHT ycHneHHSI 11 .op.). 

Ha ocu o se o n biTB noc :rpo eHHH no.o c 6HbiX np116opos cne.oye:r C'IHTBTb snonue peanHay

e , tOll :roquoc :rb H3 Mepe HIIH a CTBTII'!eCKOM p e >KHMe nopH.llKB I- 3 MK. 

Vla-aa 0611nll!l cpBKTOpOB, BniiHIOlUHX HB peaynbTHpyiOIUyiO BenH'IIIH Y norpeWHOCTII 

113MepeHHtl, cne.oye:r C'IIITBTb, 'ITO HX CyM~pHOe .oel!CTBHe llO.ll'IIIHeHO 3BKOHY cny'IB!I . 

P eanbHble aenH "'IfHbJ rrorpewuoc TeA cne.a y eT no.acqHTbiBBTb , a cHny CK838HHoro BhiWe, 

.on11 KOHKpeTHbiX np116opoa. Cpe.ou eKaa.opa:rHqHbte aua'!eHHH pea ynbTHPYIOIUHX norpewuo

c:reil H3MepeHHll .on11 p eanbHbiX n p116opoa Mory:r n e>K BTb a npe.oenax 3- 8 MK. 

§ 2 • O cuoaH bte MeTO.llbi o6p a6oTKH KBMepubtX cpo:rorpacpHl! 

n p oueCC o6p a60TKH CHHMKOB HB'IHHBeTCSI C llpOCMOTpB, uenbiO KOTOpOI"'O SIBn!leTCSI 

OT60p C06btTHll, llO.Qne>KBlUHX H3MepeHHSIM. npoCMOTp MO>KeT BeCTHCb C HC ilOnb30BBHHeM 

CTe p eonyn, .llBIOlllHX npOCTpBHCTBeHHyiO KBpTHHY C06b!THSI, HnH C llOMOlUbiO npOCMOTpOB b!X 

n p oe KTOp o s . 

npH HBnH'IHH Y.ll06Hb!X B pa6oTe llpOCMOTpOBb!X n poeKTOpOB O.llHH Ollb!THbli\ na6opBHT 

MO>Ke:r npocM o Tp e Tb a .oeub .oo 100-200 cpoT o rpacpHA . Ecnu C 'IHTBTb, qTo a cpe.ou e M 
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" - 50 OKB3biBBIOTCSI npHI"'O.llHbiMII .Qn!l .llBn bHel!WIIX H3MepeHHll, TO O.llHH na6opaHT B I"'O.ll 

MO>KeT OT06pBTb .lln!l H3MepeH11ll OKDn O 15 Tb!C. C06biTHll. 

nocne n p OCMOTpB nneHKII C OT06p BHHbiMH C06biTHSIMH llOCTyllBIOT HB H3MepeHHSI. 

3TOT npouecc 3BKn iO '!BeTCSI B 113MepeHHH 6on bW OI"'O 'IHCnB (o:r 7 .llO 20) _KDDp.lliiHBT 

TO'JeK H8 c ne.aax 1.18C TIH1 flO K8>K.ll.OR 113 npoeKUHA H H3MepeHHH M8pKepHbiX OTMeTOK, 38!l8kJ-

lUHX CHCTeMy KOOp.llHH B T, npHBSI3BHHYIO K KBMepe. 

B coo:rseTCTBHH c py'IH btM MeTO.llDM H3Mep eu Hll (uanpHMep, cywecTsosaswHM a 

!1B3 OV151Vl .oo sue.ope HHH asTOMBTH'!eCKHX yc:rauosoK AnC 11 nonyaa:roMBTH 'IeCKHx 

THilB ny) K OOp .Q HH 8 Tbi TO'IeK c n e.ooa HaMe pHnHCb ua MHKpocKonax YVIM-21. ri a pH c . 2 

npHBe.QeHB cpOTOI"'pBcpHSI, l"'.lle CHSIT npouecc H3MepeHHSI C HCilOn b30BBHHeM MHKpOCKOilOB 

YVIM-21. <. 

- -"""' 
npouecc H3Me peHHSI 3BKn iO <JBnCSI B c n e.o y iOweM: HB npe.or.feTHOM CT On e MH Kp OCKOilB 

aaKpennHnt!Cb o6pa6aT btsaeMbt e cpoT o rpacpHH. Onepa:rop npH noMOlllH xo.ooB btX BHHTDB 

MHKpOCKOilB COBMeiUBn nepeKpec:rHe OKynHpB MHKpDCKOilB C ce p e.llHHO ll o6pa6BTbiBBeMOI"'O 

Y'IBCTKB cne.oa ( HnH c cepe.QHHOll O.llHOI"'O 113 ny3blpbK<?,B .llBHHOI"'O y q ac T KB cne.oa) . nocne 

3 TOI"'O onep a :r o py C .llBYX HOHIIYCHb!X WKBn MIIKpOCKOilB llpHXO.llHnOCb Cll iiCb!BBTb llOK83BHHSI 

a Ta6n11uy. 3a:reM 3TH Ta6nHU bi nepe.oasanHCb nepcpopa:ropwHKBM, KDTOpbte npo6nsnn11 a:r:1 

.oaHH bte ua nepcpoKap:rbt. npouecc o6cq e :ra
1 14 1 

ne pcpoKap:r Ha aneK:rpouuoi! c q e :ru o ll MBWIIHe ( 3CM 

:rpe6ye:r OKOn o 30- 89 ~ speM e HH. CxeMa TBK OI"'O UHKna o6pa60T KII npllae.oeua HB p11C. 3. 

Ha116onee :rpyllOeMKDll onepauHell a 3TDM UHKne 6btnll H3MepeHIIH . 

npH PY'IHOM o6Mepe cpo:rorpacpHA O.Q HH na6o paHT MO>KeT H3M e pHTb TOnbKO 2 - 4 co6bi THSI 

a .oenb. O:rciO.oa cne.oyeT, 'ITO .on11 o6pa6oTKII B paayMHbie cpoKH aKcnepHMeu:ranbuoro Ma

TepHana, nonyqaeMOI"'O XOTSI 6 bt C O.llHDll ny3btpbKOBOll KBMepbt, Tpe6yeTCSI HepeBilbHO 60nb

WOe KOnH'!eCTBO na6o pBHTOB H MIIKpOCKOil OB . 

noaTOMY B nocne.QHHe I"'O.llbl WHpOKOe pB3BIITIIe nony'!HnH pa3nllqHQI"'O pO.llB 11p1160pbl 

,anSI 8BTOM8THtteCKOrO H nonyaBTOM8 THl.leCKOrO H3Me p eH HH K00p.O.HH8T cn e .a OB 3 8p5nK e HH biX 

'IBC THU 110 KBMepHb!M cpOTOI"'pBcpHSIM • 

CxeMB UHKn a o6 p a6oTKH c npHMeHeHHeM np116opoa .onst as:roMaTH3BUHII u a Mepenllll 

np11ae.oeua HB pHc. 4. B aTOM c nyqae H3MepHTenbH btll MHKpoc K o n aaMeHH e TC H u a Ha M e pH 

T enbHbill n poeKTOp, .llBHHbte C KO:rOpDI"'O Bb!.llBIOTCSI B B H.lle nepcpone u:r, nepcpOKBpT IWII Mar-

HHTHblX neHT. 

no.o 113Mep11:renbH b!MII npOeKTOpBMH llO.llpB3yMeBBeTCSI KnBCC 11p1160p0 B, B K OTOp blX 

113MepS1eMbli! CHHMOK ( 111111 06beKTHB , npH llOMOlllH KOTOpOI"'O np o euupyeTC SI 11 306pa >K e HII e ) 

pacnonaraeTCSI H8 TO"'HOM H3MepHTellbHOM C TOne, CH86>KeHH OM C HCTeMOft OT C 4 e T a , 8 C 8M 

npou ecc H3MepeHHSl npOH3BO,OHTCfl C HCnOnb30B8HHeM ysenH4e H HOrO H306pa>Ke HHS1 11H 6 0 

BpyqHyro, nH60 8BTOMBTH4eC KH. 
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H anpHMe p, npu PY'<HOM ua Me peHHH onepa Top no o nTH'< eCKOMY " Kpauy c yaenu '< eHHeM 

He Meu ee 30 paa (anA non y qe HHR T O'fHOCTH H3Mepe HHA - 0 , 1 OT WHpHHbl TpeKa) DpOH3 BOaHT 

COBMeiUeHHe HeOOUBH>KH Or O nepe KpeCTHR C H3MepRe MOA TO '<KOA HnH Y '<BCTKOM TpeKa . 

n pouecc COBMeiUeHHR MO>K e T 6biTb 88TOM8 TH3Hp088 H DyTeM DpH MeHe HHR CHCTe Mbl Cn e>K eHHR 

aa TpeKOM. Ha puc . 5, 6 npuaeaeubr cpoTorp acpuu , r ae noKaaaubr H3Mep u Te nbHbre npoeKTo 

pbr Tuna ny H THna AnC-1 /Ia6op a TOp HH Bb!COKHX 3HeprHA OVI.H VI. 

VfaMepHTen bHbiA npoeKTOp c y rueC TBeHH O y n poruaeT Tpya n a6 o pauTa H yaenH '< HBaeT 

npouaaoauTen bHOCTb B 5 - 10 paa. O a uu n po eKTOp npu p a6oTe B 3 cMeHbi cnoco6eu o6ecne

'<HTb HaMepeuue OKano 20 Tbrc . co6brTHA a roa (aaecb H aanee noa co6brTReM noapaay Me

aaeTcA 4 -ny'<eBaA aaeaaa a aayx CTepeonp oeKUHAx) . 

nepexoa K TBKOl! CXeMe H3MepeHHl! SIBHnCA 6on bWHM nporpeCCOM B aene o6pa60TKH 

K8M8pHblX CHHMKOB, OJlHBKO H B 3TOl! CXeMe anA nonHOA o6pa60TKH MBTepuanoa XOTSI 6b! 

C oauol! K8Mepbl 00Tpe6yeTCS: 60nbUI08 KOnH'feCTBO na6op8HTOB. 

CneayeT OTMeTHTb, '<TO a :;>Toll cxeMe npu ucnonb3oaauuu npocMoTpOBbiX cTonoa 6ea 

aononHHTe/IbHOll 8BTOM8TH38UHH OT60pa BpeMSI npOCMOTpa H H3MepeHHA 6nH3KH Me>Kay CQ-

6oA, TBK, MO>KHO C'<H TBTb, '<TO a 6onbWHHCTBe cnyqaea I- 3 na6opaHTa ua npocMOTpe Mo

ryT DOn HOCTblO aarpy3HTb H3M8pHTenbH biA np08KTOp. 

lJoaTOMy aanbHel!mee p83BHTH e 8BTOM8TH38UHH o6pa60TKH KBMepHblX nneHOK B HBCTQA

ruee apeMA pauuo uanbHO paaauaaTb no aayM nanpaaneHHAM: CKOpocTHbre MeToabr H3Mepeuua 

H 8BTOM8TH38UHA npOCMOTp a . 

60nbWHHCTBO COBpeMeHHblX DpH60pOB JlnA CKOpOCTHOrO 06Mepa OCHOB8HO Ha CbeMe 

HHcpOpMBUHH CO CHHMKB C DOMO!Ub!O CBeTOBOrO 6eryruero nyqa. 

npHHUHD Jlei!CTBHA TBKHX npu6opOB 38KnroqaeTCA B c n eayrorueM: y3KH A CBeTOBOl! ny q 

ua nneuKe pucyeT pacTp Teneauauouuoro Tun a . CaeT OT nepeMeruaroruerocA nATHa, npoxoa!l 

'!epea D/leHKy H MOaynupyACb B COOTBeTCTBHH C nnoTHOCTblO H306pa>KeHHA, nonaaaeT HB 

cpOTOyMHO>K RTen b. 

0TC'!eTH8A CRCTeMa npu6opa OnpeaenAeT TO'!Hb!e KOOpaRHBTbl CepeJlHHbl HMnynbCOB 

C cpOTOyMHO>KHTenA. 3TH KOOpaHHBTbl H ABnA IO TCA HHcpOpMBUHeil, KOTopyro TBKHe yCTpOl!CTB8 

Bb1Ll810T .Ll.n~ 06CqeT8 H8 Cl.J:9THble M8WHH bl. VfHQ:JOpMBUHSJ T8KOr O THfl8
1 

CHHT8SI C 06bi'IHOA 

KaMepuol! cpoTorpacpuu , ABmreTcA O'!eHb 6onbwoll u MO>KeT coaep>KBTb ao 50 TbiC . queen . 

DnA yMeHbWe HHA aToll uucpopMauuu npHMeHAIOT Me·,·oa "MaCKH", KOTOpbrl! noaaon Ae T p eaKo 

COKpBTHTb l!HcpOpMBUHIO BO BpeMA npouecca CKBHHpOBBHHA . 

B cnyqae Hcnonb30B8HHH MeTo.na "MaC KH' Ha npocMoTpoaoM CTone (cHa6>KeHHOM 

"rpy6ol!" CHCTeMol! OTC'leTa) H3MepS!eTCA C TO'!HOCTblO ~ IQQ MK DO 3 TO'<KH C KB>Kaoro 
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cne.a.a, 3T8 HH¢0pM8UHS1 np9.D.B8pHT8JlbHO BBOLl.HTCSl B C l.f9THJ10 M8.lJHHY H HC0 0 1lb3y9TCSI 

.an R OT60p8 B npouecce CK8HHpOB8HJHl KOOpllHH8T , Jl9>K8UlHX B6nH 3 H HJ>KHblX C 118.0.0B. 

06ru ul! sua npoCMOTpoaoro CTona c rpy6oil cucTeMoil OTC'!eTa npuaeJleH ua pu c . 7 . 

HecMOTpR Ha npHMeHeHHe MeTo.aa 'MaCKH"' , .anst o6pa60TKH .naHHbiX co cKaHHPYJOlllHX 

8BTOM8TOB H906XO.QHMbl 6onee COBp9M8HHbl9 H 6biCTpO.neACTBJIOll..lH9 C'"l9THbl9 M8WHHbJ, \.f9M 

B cny qae HCDOnb30B8HHA H3MepHTenbHb!X DpOeKTOpOB ( T. e. Bb!Hrpb!W BO BpeMeHH o6p a6oT-

KH DpOHCXO.UHT 38 C'!eT 60nbWel! H8rpy3KH HB C'!eTHYIO MBWHHy) , TBK KBK BHYTPH 30Hbl , onpe-

.0.911SI9MOI:i "M8CKoA", KpOMe KOOp.ilHh8T TO'-IeK HY>KHOrO Cne.aa, OCT8JOTCSI KOOp.ilHH8Tbl BCeX 

ciJoHOBbiX TO'-IeK nepeCeK8toWHXCH TpeK OB H T.n. , nonaBWHX B 3 TY 30Hy , a B cny'-lae H3Me 

pH TenbHbl X n p oeKTopoa H3MepHeTcH TOl{Hoe non o>KeHHe cepe.aHHbi yl{aCTKa HY>KHoro cne.aa 

(,nnuuol! MM) unu KoopauuaTa ueuTpa nyabipbKa, npuuaane>Karuero H3Mep~eMoMy c n e.ny. 

CxeMa o6pa6oTKH CHHMKOB c npuMeHeHHeM a THX ~pH6opoa npHaea e ua u a pHc . 3. 

Ha o6pa6oTKe !lBHHbl \ c n p ocMoTp O B blX npoeK T o p oa l1H6o non>KHB Hcnollb30BBTbcn 

OT.O.ellbH8H M8l18H Cl!eTH851 M8WHH8 , nH60 3T8 cfJy HKUHH MO>KeT B hlfiOilH HTbCH 6b! C Tpo.aeH -

CTByiOIUeil MBW HHOl! . 

C'<auupyrowull aaToMaT Mo>KeT uenocpenc Taeuu o ynp..,anATbCA C" '!eTH Ol! MBWHHoil . Ha 

OCHOBe .il8HHblX 0 npoCMOTpe C l..l eTHBH M8lLIIIH8 ynp8Bl1HeT 8BTOM8TOM , T . e . yCT8H8BilHB8eT 

HY>KHbll! KB,np , H3Me p sreT C06b!THe II T. Jl . 3a onepaTopOM OCTBeTCA nii W b cpyHKUHA Ha6nro

D8H HSI H aaMeHbi p y n o H o a c nneHKoA. B coo ToeTC TBHH c npoeK TBMH T a xoA aaToMa T npH 

pa6oTe c Mawuuoll VIBM-7090 ( CW . ..\) aomK eH o 6 pa6aTbiBBTh n o 700 Tbrc . co6bi TH ll a roa . 

HecKonbKO .npy ry ro c x e My o6 pa6oTKH co6b!TIIH noa a onAeT pPBI1 H30B8Tb npu6o p non 

H83B8HHe~ •npoCMOTpOBbiH H H3MepHTenbHbll! npoeKTop" (CMn ). 3 TOT npi160 p UM88T 

n poeKTOp, KOTo pbrll n poeuu pyeT nonHoe uao6pa>Keuue CHHM KB ua o Tpa>KaTenbHblil a Kpau 

B HaTypa n bHy iO aenH'IHHy . n o OTp8>K8TenbHOMY 3 Kpa Hy MO>K8T 11Pper.~ewBTbCSI CKBHH pyiOIUBA 

r O ll O B K8 , C llOMOWbiO K O TOpO A onepBTOp , Ll.B HrBHCb 110 Cllelly , o cyweCTBllH8T H3MepeHHH. 

Ha TBKOM n p u6ope M o r y T npOH3BOJlHT bCA npOCMOTp II OT6op C06bi THtl 11 TO '!Hble 

H3Mep eH HA. 

K a K u a c nyqae npu6o po a c npuMeHeHHeM n p uu uu na "6eryruero n y q a• (no TeM >Ke 

coo6pa >K eHHAM) , .an!! npu6o po a Tu na CM IJ ueo6xo.n uMa 6brCTpo.neilcTayroruaA 3 CM c 

6 onbWHM 06beMOM onepBTHBHOil 08MATH . 

Cxe Ma o6pa6oTKH CHHMKOB c n puM e ueuueM n pK6o po a Tuna CMn n puaeaeu a ua 

pHc. 9 . 

B aT o ll cxeM e uec KonbKO npoeKTo po a pa6oTaeT ua oauy 6 brC Tpo.ne llc Tay rowy ro c <teT

uyro Mawuuy. TaKue npu6o p br a uc n onH e HHH 6 o n ee npoc Tbi, '!eM n pu 6opbr c 6erywuM ny'!OM , 

OLl.HBKO n oc n e .QHK8, HB H8W B3rflH.O, 6onee nepcn e KTK BHbi, T 8 K K8K C H X llOMOWbiO MO>K H O 
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ocywecTB KT b aaToMaTI<'! eCKKl! npocMoTp H o T6op co6 biTHl!. KpoMe on u caHHbiX paHee CMC TeM 

.[ln51 CKOpOCTHOl! ofipafiO TK R, B 6 epKnK fibina pa3pafioTaHa CHCTeMa, OC HOBaHHa!l Ha KCnOnb-

M K /3 ,4/ ·~ -30BaHHH npHfiopa, npe.nno)l(eHHOJ'O aK- OpMHKOM • YI3MepRTen bHbll! npHOOp n pe.UCTaa-

nSieT Cofiol! n p oeKTOp C BpaWaiOWRMCSI Ll KCK OM , Ha KOTOpbll! npoeuHpyeTCSI H3MepSieMoe 

H3o6pa"'eHHe. 

J]»CK HM ee T 12-15 wenel! C pacn ono)l(eH HbiM H no.n HHMH cjJOTOYMHO)I(HTen!IMH , 

P a3Mep wenH no WHpHHe COOTB e TCTByeT 1/3 WHpHHbl TpeKa, a .nnHHa wenK - 10 ny-

3blpbK8M c ne!l.B . nepe.n H81.{8flOM H3M8p8HHSI U8HTp .UHCK8 COBM8W88TCSI C T O Y.K O A B3aHMQ-

.nel!CTBHII H3 Mep51eMOJ'O C06biTHSI, 

BpawaJOwHeCI! wen11 o6pa3yiOT KOHUe HTpH'!eC KR e c aeTO'IYBCTBRTenbH bi e 30Hbi, B Mo

MeHT nepece'!e HHSI wenbiO 11306pa>K e HH51 cne.na Ha Bb!XO.[le COOTBeTCTBYIOWeJ'O tPOTOYM HO:>KH

Tenl! B03HRKaeT BR.[leOCRJ'Han, 0TC'!eTHa51 CHCTeMa npHfiopa pei'HCTpHpyeT a3RMyTa nbHOe 

n o n o>K8 HH 8 y q aCTKB cne.ua H H OMep KOflbU8BOA 30Hbi . 

3Ta HHcjJOpMaURII ITOCTynaeT B Bbl'!RCnRTenbHyiO MaW HHy, KOTOpa!! npOH3 BOLli!T cjJRnb

TpaUHIO co6hiTRII. Ha pRe. 10 H3o6p a )l( eHbi Koop.nHHaThi , CHSITbie npH6opoM np11 o6pa6oTKe 

cjloTOI'pa,PHH, a Ha pRC. 11 - TO )l(e nocne cjJ Hn bTp aUHH B MaWHHe, 

npH HCnOnb30B8HHH npHfiopOB :'HOJ'O THna .an!! ofipafiOTKR COfibiTR l! Ha n p OCMOTpOBbiX 

CTOnax HeOfiXOLlHMO K3MepS1Tb TO'!Ky B3ai!MO.Uei!CTBH51 II MapKepH bie OTMeTKK, YI3MepeHRSI 

B8llYTC51 onep8TOpOM, KOTOpbi:H npOH3BOLHfT T01..f.H08 COBM8W8H H 8 U8HTp8 C06biTHSI C U8HTpOM 

LlHCK8. 

TaKa!! CHCTeMa no3BOnl!eT o6pa6aTbiBaT b oKono 30 cnyqaea B 'lac. Cne.nyeT HMeTb B 

BH.OY, l.J.TO B H8CTOSllU88 Bp8MSI npH60pbi, OCHOB8HHbi 8 H8 3 T OM npHHUHne , HM810T O f1)8HH"l8HHSl 

no TH08M lf3M8p518MbiX C06biTHA, flO C K OpOCT H pa60Tbl H H8 003BOnHIOT p83BHTb OOnHylO 

aBTOMa TH 3aUHIO ofipafiOTKH, 

3a.naqa aaToM a TH'IeCKo ro npocMoTpa 11 o T6 o pa c o6biTlll! np11 HanR'IRH cKaHKPYJOWero 

aBTOMaTa H 3CM C 6onbWO l! onepaTHBHOl! naMSITbiO H fionbWHM fibiCTpO.nel!CT BH

eM MO)I(eT 6biTb peweHa nporpaMMHbiM nyTeM. CooTaeTCTByiOWKe pa6oTh/
231

, npo.nenaH-

Hbie a Epy KX3B8HCKOH na6opaTopi.H, nOK838flH, l.f.TO npH Hcnonh30B8HHH H3M8pHTenbHbiX 

ycTaHOBOK C fieryWKM ( TO'!e'IHbiM) ny'IOM II MaW I!Hbl Y!6M-7094 MO)I(HO ocyweCTBHTb 

npOCMOTp cjlOTOrpaclJHA', O.UH8 KO 3KOHOMHI..J.8CK H 3TO OOK8 ewe H€Bblf'O.D.HO , T8K K8K 38H H'M8-

eT cnHWKOM M H oro epeMeHH ct.teTHoA MBWHHbi . Heo6xo.D.HMO a 4 pa3a yeenH'HlTb npoH3eo

.D.HTenbHOC T b nH60 nyTeM HCnonb30B8HHS1 1-18 npe.D.B8pHTenbHblX onep8Ul15IX M8nOH., HO 6biCTpo

.nel\CTBylOWeil 3CM ,n1160 3a C'!eT npKMeHeHKII 6onee fibiC Tpo.nel\CTBYIOlUel\ 60llbWO l! 

MaWHHbl , HanpHMep, THna K.QK-6600, nHfiO 3a C'!eT npKMeHeH HII aHanorOBOl! TeXHHKH 

OTfiopa B CaMOM K3MepRTenbHOM ycTpOiiCTBe/
411 
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Cne.nyeT OTMe THTb, 'ITO npHfiOp bl .nn11 fibiC TpOi! OfipafiOTKR CHRMKOB B HaCTOI!Wee 

BpeMI! HaXO.[li!TCII B CTa.[lHII pa3 pa60TKR. 

.ilnH C p8BH€HHH nepettHCneHHblX B bi W€ MeTO.D.OB o6pa6 0 TKH n pH 6 nH3H TenbH bl€ .ll8HHb1€ 

no HeOfiXO.[lH MOMY 'IHCny onepaTo p OB , a TaK)I(e MaWHH II ofiopyLlOBaHHII .nn11 ofipafiOTKR 

0,5 MnH. co6biTRl! B r o.n c a e .neHbi B Ta6nHuy 1. 

Py'IHOl! 

MeTOLl 

YI3MepHT, 

npoeKT, 

Y cTaHoBKH 

c 6eryw. 

ny'IOM 

CMn 

'-!Reno 

np116o poe 

160 

25 

1.;.2 

15.;-20 

Ta6nHua 

'-IH c n o 

o nepaTopoa 

Ha R3M e pe

HHSIX 

500 'len, 

75 qen. 

7 'len, 

60 qen, 

'-!Keno o ne

paTopoa Ha 

npOCMOTpe 

50 

50 

50 

npHMe'!aHRSI 

KpoMe aToro, Tpe6yeT-

Cll !5 npOCMOTpOBWX 

npoeKTOpOB 

flpOCMOTpOBbiX ycTpOl!CTB 

He TpefiyeTCII 

Ha ocHoae H3nO)I(eHHoro B HacTOI!WeM naparpacjle, 6onbWHHCTBO coapeMeHHbiX npR-

6opoa .[lnSI aBTOMaTR3aURR H3MepeHRl! no KaMepHbiM cjJOTOI'pacjli!I!M MO)I(HO ycnOBHO pa3.ne

nRTb Ha c ne.nyJOWHe rpynnbl: 

a ) H3MepHTenbHbie npoeKTOpbl C aBTOM8TI!3HpOBaHHbiM OTC'!eTOM "KOOpLlRHaT H C pyq

Hb! M COnpOBO:>K.[leHHeM no 113MepS18 MOMY cne.ny ( nonya BTOMaTbl); 

C) 113M8pHTenbHbie npoeKTOpbl C aBTOMaTR'!eCKRM OTC'IeTOM KOOpLlHHaT H C aBTO-

M8TS.Pi €C KHM conpOB0}K.ll€HH€M 00 H3M€pS1€M O MY cne.ay; 

B) ycTaHOBKII, HCI10nb3yiOWRe npi!HURn fierywero ny'la, CO CKaHHpOBaHHeM no BCel! 

aHanR311pyeMOl! cjJOTOI'pacjJRII; 

I') ycTaHOBKII CO CKaHHpOBaHHeM B 30He H3Mep51eMOJ'O TpeKB ( npOCMOTpOBbie H H3Me

pHTenbHbie npoeKTOpbl); 

Ll) ycTaHOBKH .anSI aBTOMaTH'18CKOJ'O npOCMOTpa H 1!3MepeHR!I COfibiTH l!, ofiecne'IHBaJO

WI!e nonHyiO 8BTOMaTI!3aUI!IO ofipafiOTKH, 

3TH THnw ycTaHOBOK 6y.nyT 6onee no.npo6Ho paccMOTpeHbi B .nanbHel!weM. 

11 



§ 3. V13M e pHTenbHblJ! npoeKTOp C 8BTOM8TH3HpOB8HHblM 

OTC1.JeTOM K00p.D.HH8T 

V1 3MepHTen hHbie npoeKTOpbi MoryT co.oep>K8Tb pa3n H'IH bie ycTpo l!C TB B .omr o6n erqe

HHR TpyJJ.8 onepaTOp8, KaK MHHHMyM , 113Mep11TenbHbtll npOeKTOp COJJ.ep>KHT 3 Kp8H C OOnb

WIIM ysenM'IeHHeM '1 8C TII 11306pa>Ke!!HR C!!IIMK8 ( yBenll'!eHHe 6on ee 30 7 50 p83) .QnR 'l'O'I 

!lbi X H3MepeHHll KOOpJJ.HH8T H 38nHCH HX H8 nepcj:JoneHTe, npHMe pOM npOCTOr'O H3MepHTenb-

/7/ 
HO!"'O npoeKTOp8 c ny>KIIT y C T8HOBK8 ny 

Y cT8HOBK8 ny co6pana H8 6a3e 113MepHTenbHOr'O MIIKpOCKona YV1M-21. 6noK-cxeM8 

ycT8HOBKH npHae.oena na p11c. 12. MHKpocKon no.oseprcR HeKOTOpblM H3MeHeHHSlM 1 06ner· 

'IBIO!UIIM pa6oTy onepaTop a : ynyqweH OCB 8 THTenb, H3M8HeHbl XOJJ.OBble BIIHTbl 0 H8 MIIKpo

C K One yCT8HOBneHh! JJ.8T'IHKH nepeM8ll.l8HI!l! H8 JJ.Hcj:Jp8KUH OHHblX peweTKBX/
281

, 

.[lBH>KeHHe l! O H3M8psteMOMy cne.oy B yCT8HOBK€ ny OCyll.leC TBnR e TCSI Bpy'IHYIO npu 

I!OMO!UII XOJJ.OBblX BHHTOB 0 npH 3 TOM onep8T0p Be.QeT COnpOBO>K JJ.eHII e no BH8WHeMy 3 Kp8H Y 

M HKpOCKona C ysenii'!8HIIeM 30 7 50 p83, 

C11rna nht JJ.8T 'IHK8 nepeMeU!eHHll o6 pa6aTbi B8JOTC R s OTC'!eTHOM Kanane, p e rllcTpa

UHR npoH3BOJJ.IITCR nepcj:JopaTopoM n a 6yMB>KHOl! nenTe . Ha pHC. 5 MO>KHO BHJJ.eTb •taCTb 

H3M e pi!TenhH0r'O 3Bna llB3 Ol-1511-1 , o6opyJJ. OBB H!!Or'O ycTBHOBKBMH nY. 

npiiMepOM 6onee CnO>KHOl! y CTBH OBKH RBnReTCH yCTBHOBK8, p83p860 TBHHBR rpynnol! 

aenrepcKH X II nonbCKHX cj:JH311KOB /
8

/ 

OnTII'I ecKa st cxeM a ycTaHOBKII np11se.oen a ua p11c, 13. 

06pa68TbiBBeMbl e nneH KII 311Kpenn<!JOTCR HB 3-x nepeMOTO'!HbiX HenOJJ.BH>KHO yCT8HOB-

neHHbiX c T o n ax ( 3 ) . O.onospeMeHHO MoryT 6btTb 3B KpenneHhJ 3 CTepeocHIIMKa. 0 6 b eKTHa
14 1 

yK

p ennen HB nOJJ.BH>KH OM CTOne MHKpOCKOna , KOTOpb!l! CHB6>KeH OTC'!eTHOl! CHCTeMOl! C JJ.BT

'IHKBM H ua JJ.Hcj:JpaKUHOHHhiX peweTKBX c TO'IHOCTbJO OTC 'I eTa 1,4 MK . C Tepeocj:JoTOCH HMKH 

MO>KHO nocne.QOBBTenbHO npoeuHpOBBTb HB BepTHKBnbHbll! 3Kp8H (6 )p83MepOM 80 X 80 CM 

c yaenH'IeHHeM lO x . 

8 OTBepcTHH, H8XO.Os:lllleMC51 B ueHTp e 3Kp~H8, yKpenneHB BTOp8Sl OflTH'-IeCK8Sl CHC T e -

MB, KOTOpast I! pH l! OMO!UH 06b eKTHB8 (6), 3epKBna (7) npoeuHpyeT H30 0pB>KeHHe
1 

l! IIJJ.aJO!Uee HB 

Cepe.QHH Y 60nbWOr'O 3KpBHB, HB MeHbWHll, rOpH30H TBn b HO pacnonO>K8HHbl l! 3Kp8H( 8) ,C yae

nH'I8HH8M 50 X . 

MHKpocKonH hlll cTon ynpaanReTcst onepaTopoM npH r.oMOll.lH wTypaana 11 ne.oanH. 

CaM cTon .aaHraeTc st s nnocKOCTH npH nOMOWH nsyx .aaHraTenett, o 6ecne t.tH BBJOlllHX .asH-

)KeHHe no K0 0 p.OHH81'8M X H Y. ne.aanb 38.Q 8 eT Hanp st>KeHHe H8 .UBHraTenH, a co . WTyp-

BBROM CBSI38H CHHYC - KOCHHYCHW A noTeHUHOMeTp, KOTOpbiA paanaraeT H8flpSI>KeHHe C ne

JJ. 8 nH n a cocTaanRJO!UHe X H Y. 
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B HeKOTOpbiX cny'-lastx sMecTo onTH'-IecKoro 9Kp8Ha c 6onbWHM yaenH1.feHHeM Hcnonb-

3YJOT nHHeJ!Hble p83BepTKH C OnOpHblMH MeTK8MH . 

YcTpollcTBO T8Koll CII C TeMbi np11se.oeno na p11c . 14, r.oe .onR p83BepTKII llcnonh3 yeTCst 

JJ.IICK (I) c pa.oH anbHbiMII wenRMII, nepe.o KOTOpbtM CTOIIT npH3M8 .[lose ( 2) .onR nosopoTa 

H306pa>KeHH5! napannenbHO ll.lenstM JJ.IICK8 , 3a JJ.IICKOM H8XOJJ.IITCR cj:JOTOyMHO>KIITenb ( 3), 

Cllr'HBnbt C KOTOpOr'O CHIIM810TCR H8 OCUHnnorpacj:JII'!eCKYIO Tpy6Ky, BMOHT11pOB8HHYIO B 3Kp8H 

o6ll.lero o63opa np116opa. Ha'!ano p83BepTKII 3a.oaeTc R naMnol! H cj:JoTOJJ.IIOJJ.OM (4) . 

Jlnst TO'IHO!"'O UeHTpHpOB8HH5! TpeK8 no T8KOJ! p83BepTKe OT 11MnynhC8 HB'!BnB p83BepT

KH Bbipa6aTbiB8eTcst c nocTostnnol! 38JJ.ep>KKOll MBpKepHbtl! IIMnynhC. Onepau11st uenTpHposa

HHst TpeK8 38KnJ0'!8ElTCll B TOM, 'ITO M8pKepHbll! IIMnynhC JJ.enHT TpeK H8 JJ.Be p8BHble nono

BIIHb! , Cne.oyeT OTMeTHTb0 'ITO BMeCTO JJ.HCK8 '18CTO IICnOnb3yJOT MH0r'Or'p8HHYIO npH3MY 

(•caM6aTpou• ), 

TaKHe CHCTeMbi .onst o6ner'!eHIIst uenTpHpOB8HHst TpeKa 6btnH HCnonb30B8Hht a ycTanos-

K8X ENETRA -112 cj:Jpanuy3cKoll cj:>HpMbi COM (napH>K) 11 a pR.oe .opyrHx y c TanosoK. 

Jlnst 06ll.ler'O npeJJ.CTBBneHHR 0 KOHCTpyKTHBHOM BbtnOnHeHHH H3MepHTenbHb!X npoeKTOpOB 

na pHC, 15 noKa3aH npoeKTOp COM 

JlaHHhte npoeKTopa cne.oyJOll.llle. Pa3Mep I M 40 eM x 2M x I M 95 CM . Bee 1200 Kr. 

3Kpan I M 20cM x 60cM. Yaen11'1eH11e na 3Kpane 7,5 11nH 15x. Pa3Mepbt o6pa6aTbiBBeMhtx 

CHIIMCOB OT 35 JJ.O 70 MM. 6o611Hbl cj:JII nbMOB Or'O KBHBnB p8CC'IIIT8Hbl H8 pynOH nneHKH JJ.nH

HOli 120 M , CKopoCTb nepeMOTKII OT I .oo 50 CM/ceK, 

YcTBHOBKB IIM eeT .oae cHcTeMbi ynpaane HHR: CIIHyc-KOCHHycnyJO CHCTeMy co wTyp-

BBnOM H ne,aanbJO H cenbCHHHYJO C .OBYMR WTypB8R8MK 1 Bb!Be.D.eHH biMH H8 nepe.D.HJOJO na-

nenh (I o6opoT wTypaana - 250 MK), 

MaKCIIMBnhHBR CKOpOCTh a nepBOM pe>KIIMe - 10 MKiceK. 

To'!HOCT b OTC'IeTa - 2 MK, 

CpaBHHTenbHBR oueHKB paanH'-IHbiX THnoa H3MepHTenbHbiX npoeKTopos O<'K83btBaeT, '-ITO 

BBeJJ.eHH€ B py'IHOl! MeTOJJ. 06pa60TKII HB MIIKpOCKOnax 8BTOMBTII3HpOBBHHOr'O OTC 'I8TB C 

npo6HBKoll na nepcj:JonenTax (KapTax) y6hiCTpsteT npouecc o6pa6oTKII a 5-10 pa3; .oanbHel!-

wee ycno>KHeHHe y C T8HOBOK 9TOrO BH.Q8 - BBe.O.eHHe 3neKTponpHBO.OOB 1 C HCTeM UeHTpHpo-

B8HHSl H T.n. - CHnbHO y.aopO>K8eT yCT8HOBKy, H O He npHBO.O.HT K cyweCTB€HHOMy ysenHqe-

HHIO CKOpOCTII pa60Thl onepBTOpOB, 

B H BC TOstLUee apeMst OKB3Bnocb, 1.JTO a sTOM8TH38UHSI OTc qeTa a H3MepHTenbH hiX 

MHKpOCKOfl8X H He60nbWHe H3MeHeH KSI B MeX8HHKe C8MHX M H KpOCK OflOB .U8JOT npBKTHqeCKH 

TBKHe >K e pe3 ynbT8 T bl no CKOpOCTII o6pa60TKH, KBK 6 o nee CnO>KHbie BBpii BH T bl npH60pOB 

( HBnpHMep, CM/
251

) , 
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§ 4. Vl a M e pHTe nbHble npoeKTOp bl c aeTo MaTH"'eC KHM cne)K e HH e M n o c neay 

HaY a n o p a apa6o TK K H 3 M e pwre n b H biX npoe KTo p o s c a aTOMBTH"'eC KH M c n e >K e HH e M n o 

Cll eD.y OTH OC HTC H K 1951-195 5 !',!"', K 195 7 1'. S 6 e pKliH ( C W A ) S K anH cj:JOpHHllCKOM 

yHHs e p c HTe T e 6bJ n a p a3 pa6 o TaHa nepa aH H3 M e pHTe nbHBH y c TaH o sK a c 8 BTOM 8 TH4ec KHM cne-
191 . 

>K e HHeM n o c n eny 

H a pRe . 16 no Ka3 aHa onTH'Iec KaH cxe Ma ycTaHOSKR M P , pa3pa6o Ta HHo i\ ¢>paH

KOM H D.p. 

Vf 3 Me pSJ e Mbill cj:JHTibM pacnona!'aeTcH Ha n onsH>KHOM c T one MHKpoc Kon a ( I J. Vf3o6pa

>KeHH e CHRMKa npoeuKpyeTCSI Ha 0630pHbli! 3KpaH (2) C yseTJH'IeHHe M S 12 pa3 , a K306pa

>K e HH e o6pa6aTbisaeMol'o yqacTKa TpeKa npoeuKpye TcH Ha 3KpaH (3) c 6oTibWHM ysenH

'IeHHeM ( n o pH D. Ka 30 7 50 pa3). 

B Ka '! eCTSe D. a T'IHKa ( 4 ) aSTOConpOSO>KD.e HKSI S 3TOll CHCTe Me HCri OTib3yeTCSI spa

UlaiOUlRllCSI D.HCK c panRaTibHbiMK m enSJMR (eM . pRe . 14 ) . Dn11 cosMemeHRSI c o meTibiO 

HanpasneHKH K3o6pa>KeHKH cnena RCnOTib3yeTCH npR3Ma D ose. 

CHCTe M 8 O T C l.J e Ta KOOp.O.HH8T B n e pB biX MO.a, e nsrx M 8 lllHHbl fihina BbJilOnH e H a C HCnOnh

~OB 8HHeM TO YH bJX XO.O. OB biX BHHTOB H .O. H C K OBW X 11 03HUH OHH bJX .0.8TYHKOB. 8 6onee 1103.0HHX 

M O.O.e nRX OTC Y e TH 8 SJ: C HC T €M 8 6 bJna B bin OnH € H 8 C H C il Onb30B8HHeM .0.8TttHK8 H8 .O.HcfJp8KUHQH

HbiX p eweTKax . Vf3Mepe HH bJe KOOpD.KHaTbl n po6Rs aiOTCSI Ha nepc!Jo KapTe C nOMOUl biO 3 lleKTpo

MeXaHR'!eCKOl'O n ep cj:JopaTopa . 

¢>o To!'pacj:J HSJ o6me!'o SKD.a y c TaH OSKH MP- II ( '¢>paHKeHwTe l!H') npRseneHa Ha 

pKc. 17. B nocn e D.HHe l'OD.h/ IO/ s 3 TH y c TaH OS KH 6hiTIK sseneH bi n o no TIHHTe TibHhi e yco sep

w e H C T BOB B HHH ( 8 B TO M 8 THYe CK8H yCT8HOB K8 H 8 M8pKepHbi e O TM € TKH
1 

8 BTOM8Tl-Pi€CKHli BBO.ll 

CTiy>K e 6HbiX 3HaKOS H D.p.), OD.HaKO KX npOK3SO.CU<TellbHOCTb OCTaTJaCb Ha ypOSHe 20-25 ThiC. 

C06 biTKll S l'OD.. 

B 1980 l'OD.y 6biTia 3asepweHa p a3 p a6 o TKa s O Vf.HVf nsyx TKn o s K3 MepKTeTibH hiX 

npoeKT opos c asTo Ma TK'IeCKKM c onpos o>KD.e HH e M n o c n eny: Aoc1 Ill " A nc- 11 12 1 • 

Y cTaHOSKa AOC s c s o eM OKOH'IaTeTibHOM s a pK a HTe KMeeT onTH'IeCKYIO c xeMy, nono6-

Hy iO H306p a>K e HH OI! Ha pHC. 16 . B Ka 'l eC TS e D. a T'!RKa BSTOMaTR'!eCKOl'O COnpOSO>KD.eHRSI 

s Hell Hc n oTi b3y e Tc SJ cj:Jo To 'lysc TSKTe Ti bHOe y c Tpo llc Ts o 'cTaTH'I eC KO!'o • THn a . Ha pHc . 18 

H306pa.m:eHa C X e M a C llTJP·I eC K Oit 1.J:8C TH .0.8TYHK8 1 K O T O p biA, B OTnH 4. H€ O T .0.8T1.J:HK8 MBWHHbl 

' ¢p8 HK € HWT€ J:lH * , o 6 ec n e YHBB e T n o nH oe aa T oconpo a o )K.a. e HH e n o c n e .a.y, * n o .a.K o pp e K-

UH fO " .H " yrn oaoe cne >K e HH e' . OnTHY:ecKaSJ 
Y: 8CTb .0. 8 TI.fHK8 .a.enHT H306p a >K e HH € Tp e KB 

4 '! aC TH; CHB'I a TJ a npH n OM OUlH npH3 M ( I H 2 )OH O D. eTIKTCSI nonona M, 3BTe M Ka>K D.aSI nono

SHHB, S CSOIO O'!ep eD. b,- nono Ti a M npH nOM OUlR npK3 M ( 3 H 4) . 

Ha pHc . 19 n pHseneHa 6noK- cxeMa c n eD.H Ulell CHCTeM bi npo eKTo p a A OC. 
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¢>o To'ly s c TSHTeTibH biil n e Te KT o p ( I ) co~ TOHT H3 '! e Tbipex qyscTs HTeTi bHhiX nonoc p a3-

Mepo M 0,5 x 2 MM K 8)K.0.8H. C HrHan bi n o ne A c p a aHHBBIO TCH nonapHo TaK, K a K 3TO n o Ka-

3aHo Ha pHC , 19 , S p e3yllbTaTe n oTiy'!ae TCSI CyMMa H pa3 HOC Tb CR!'Ha TJ OS , KOTOpbie SISTI!!" 

IOTCH COO TSeTCTSeHHO CH!'H BTi aMH n ap a TITJ e TJbHOl'O (nOD.KOppeKUKS!) H Yl'TI OSO!'O paCCO!'TiaCo

saHHSI , CH!'HaTI yl'Tiosoll o wK6KR noc Tyn aeT Ha D.SR!'aTeTib (5), KOT Opbill spamaeT see cj:Jo To · 

qyscTSKTeTibHOe ycTpollcTso ( I ) s c T opoHy yMeHbW e HKH CK!'Hana pacco!'nacosaHKSI, CK!'-

Hall napaTITJeTJbHOl'O paCCO!'TJacosaHKSI paCKTiaD.biSaeTCSI no OCSIM CKHyCHO- KOCKHYCHbiM TpaHc

cj:JopMaTOpOM CKBT- 2 K nanee nonae TCH Ha D.SK!'aTeTIK, ynpasTIHIOUlRe MKKpocKon HhiM cTo

TIOM (3 K 4) C 3aKpenTJeHHOll Ha He M H3 MepS!eMOll nTJeHKOI! . 

VfCXOD.HaSI CKOpOCTb lJ.SH>KeHRSI CTOTIB 3aD.aeTC>i HanpS!>KeHHeM Ha nepSK'IHOll 06MOTKe 

C KBT-1 (CKBT-1 spamaeTCSI sMecTe c CKBT-2). DsK!'aTeTIH R CKBT n pRM eHeHbi s 

paC'!eTe Ha 400 l'U nRTaHRe, 3TKM >Ke HanpSJ>KeHHeM MOD.YliK py iOTCSI 3 Tie KTpOHHbie nOTOKK 

S cj:JOTOy MHO>K RTelJSIX. 

nepeMeUleRRSI CTOTIS K3MepS!IOTCSI C noMOUl biO D.Hcj:JpaKUHOHHbiX p eweTOK R p esepcKs

HhiX C'leT'IKKOS. no!'peWH OCTb OTC 'IeTa 2,5 MK. 

HeD.OCTaTKOM npK6opa SISTIS!eTCSI HalJH'IHe S CTaTH'IeCKOM D. a T'IKKe 4 -x cj:JOTOyMHO>KH

TeTJel! C riOD.06paHHbiMR xapaKTepRCTHKaMR, 

B HacTOHUlee speMSI s OVf.HVf pa3pa6oTaH ynyqw eH Hhi i! o6pa3eu 3 Tor o npH6opa ,. 

ueTIHKOM SblriOTJHe HH bill Ha nOTiynpOSOD.HRKaX, C YliY'IWeHHbiM CTaTK 'IecKKM cj:JOTo

D.aT'IKKOM Ha 2-x cPOTOYMHO>KKTelJSIX, 

3TOT o6pa3eU RM!leT yD.06Hbl ll OriTH'I eC KRll 3KpaH C 60llbUlHM yseTJK'IeHKeM, 'ITO ll03SO

TIS!eT ocymecTSKTb acj:Jcj:JeKTRSHoe py'!Hoe conposo>K D.eHHe cna6biX HTIH CRTibHO 3arpH3HeHHhiX 

CTieD.OS , 

06mHil SKD. npK6opa AnC-1 npKse.oeH sa pHc. 20, a e ro ycTpollcTso cxeMaTH'IeCKK 

nOKa9aHO Ha pHC. 21. 

CHHMOK c K3M epH eMhiMH cne.oaMK p acnona!'aeTCH sa MKKpocKonHOM CTone ( I). C no

MOUlbiO OnTH'IeCKOll CHCTeMbl- OCSeTHTellb ( 2), 06beKTHS ( 3), 3epKaTIO ( 4) - R306pa>KeHRe CHRM

Ka npoeuKpyeTcH sa 3KpaH o6mero o63opa ( 5) c yseTIH'I eHReM 7 pa3 ( sa 9Kpas np oeuK

pyeTCH Ka.llp 60 MM X 60 MM). 

Y'laCTOK CHKMKa pa3Me p oM I ,3 x I, 7 MM qepe3 nonynpo3pa'IHhiil yqac TOK 3epKana ( 4), 

3epKano (6), npRSMY Dose ( 7) npoeuKpyeTCH sa MHWeHb nepe.oaiOmell Tpy6 KR TRna 'BK

llKKOH' (8). B npH6ope npKMe HeHa ( 6e3 cymecTseHH biX nepe.oenoK) npoMhiWTieHHaSJ Tene

SH3KOHHaaSJ y cTaHOSKa nTY-OM, CR!'Hallbl C KOTOpOI! HCnOTib3yiOTCSI JlliSI CHCTeMbl asTo-

conpoao>K.o eHHH cne.oa. 

TeneaH3HOHHhill 3KpaH ( 9) Rcnonb3yeTcH KaK TO'IHhill HH.llKKaTop conposo>K.oeHHH, 
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TBK KBK HB HBM nonyq aeTCH YBBflHqeHHOB B 140 p83 H3D6pameHHB yqaCTKB H3 MBpH BMOrO 

cne.na. 

kf3MepHTBnbHbJil cTonnx nepeMewaeTCH a nnocxocTH X , 

MHKpOM e TpHYeCKHX K OO p.UHH8THbiX BHHTOB. 

Y C llOMOWbiO LIBYX 

BpaweHKB ocywecTBnHBTCH c noMOWbJO s neKTpnqecxnx aanraTen ell nocTOHHHDro TOKB 

( 12, 13). B s n exTponpKBOLIB npKMBHBHa TaxoMeTpnqecxaH o6paTHBH caH3b. 

J]nH o6ecneq&HHH nepeMBWBHHH CTOnHKB no .'IJ060My 38L!BHHOMy HBnpaanBHHIO npHMB-

HBHB CHHyC-KOCHHyCHBH CHCTBMa ynpaBnBHHH 3flBKTponpHBOL!BMH, 

HanpaaneHHB L!BHmeHHH cTonnxa onpeaenHBTCH yrnoM noaopoTa CRHyc-xocnHycHoro 

TpaHC<iJOpMBTOp a ( 16) H MOmBT H3MBHSITbCSI nH60 CHCTBMOJI BBTOMBTHqecxoro 110BOpOT8, 

nn6o noaopoTDM wTypaana ( 17) (cnHyc-xocnHyCHbJll TpaHc¢opMaTop caHaaH co wTypaa-

noM c noMDWbJO cenbCHHHoll nepeaaqn). CxopoCTb aanmeHKSI aaonb cneaa 3BL!BeTCH ne

aanbJO ( 18) , con poaomaeHne cneaa MomeT ocywecTanHTbCSI onepaTopoM c noMOWbJO wTyp

aana nn6o cncTeMoll aaToMaTnqecxoro conpoaomaeHHSI, 

npHMBHBHHe npH3MbJ J]oae ( 7) noaaonHeT npH cnemeHIIH no cneay a nponaaonbHOM 

HanpaanBHHH HMBTb Ha TBnBBH3KOHHOM 3Kp8HB H306pameHHB Cn&L!B BCBrL!a B BBpTHKBnb

HOM HBnpaBnBHHH, qTQ o6nerqaeT pyqHOB COilpOBO*LIBHHB H 1103BOnHBT 3HBqHTBnbHO ynpo-

CTHTb CHCTeMy 8BTOM8THqeCKOrO COllpOBO>K.O.eHHSI. 

J]nH perHCTpBUHH K3MBpSIBMblX KOOpL!HHBT Toqex cnBL!OB HCnOnb3yJOTCSI tPOT03nBKTpH-

qeCKHe .0.8Tt{HKH nepeMelUeHHSI, yCT8HOBneHHble HB MHKpOMeTpHqeCKHX XO.O.OBbiX BHHT8X 

( 10, II), H CHCTBMB OTCqeTa KOOpL!HHBT (20) C BbiXOLIOM HB nep<iJopBTOp (21 ), UBHB 

OTCqaTB KOOpL!HHaT - 2,5 MK. 

B 3TOM npn6ope OTC>tBTHbJll KaHan 6bJn uenuxoM BbmonHBH Ha nonynpoBOLIHHKOBbJX 

TpHOLIBX H HBHnCSI OCHOBOll LlflSI paapa60TKM OTCqaTHbJX xaHanoB ycTaHOBOK AnC-1 M, 

ny H 11pK60p8 L!n!l H3MBpBHHH napaMBTpOB MHOroxpaTHOrO pBCCBSIHHH 110 CHHMKBM C xce

HOHOBOl! KBMBpb,IB/• 

np1160p o6ecneqHBBBT q&Tb!pB pB>KHMa pa60TbJ: 

a) ABTOMaTHqeCKOB conpoaomL!BHMB CflBLIB C a!ITOMaTuqecxoll 3anHCbiO KOOpL!HHBT, 

npH 3TOM onepaTop yCT8H8BnHB8eT HBqano H3MepHeMOf'O cnena B ~30He 38XB8T8' CHCTe-

Mbl 8BTOM8TH1.{ €CK0f'O CO Tip OB O)f{.ll€H HSI, BC€ .llBnbH€AWHe onepBUHH 8BTOM8TH3HpOB8Hbl, BTIROTb 

LID OC T~HOBKH npH6opa nocne OKQHqBHHH o6pa60TKH cneaa . 

6) ABTOMBT HqBCKOB COnpOB OmL!BHHe npH ynpaanBHHH CKOpOCTbiO L!BM* BHHH BL!Onb 

cne.a.a H 3811 HCH KOOp.O.HHBT one p8TOpOM. 

B) nonyaBTOMaTHqecxoe con poaomL!BHHB ( pemHM noaxoppBKUI!I!) . B 3TOM pemHMB 
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onepB TOpOM 'JC yWeCTBns:reTCfl yn p aen eHHe CKOpOC T bK> .OBH)KeHJHI B.OOflb cne.aa , KOppeKTHpoe-

KB H8npaen eHH51 .UBHMeHHSI C 110MOUlbJO WTy p aana H 3811 HCb K0 0 p.OHH8T. 

r ) PyqHoe conpoaomaeJJHB . 

ConpoaomaeHHe cneaa 11 3BilHCb xoopL!KHBT npoH3 t>DLIHTCH onepaTopoM . 

8bJ60p pemHMB pB60Tbl o6ycnaanHB8 BTCH Kaq eC TB OM o6 pa6BTbJB8BMOrO CHHMKB, 

B npn6o pe AnC-1 c nBL!H WBH CHCTBMa 6bJnB BbJnonH eHa Ha naMnax. B 196 1 roay 

3TOT npH6op 6bJn CYWBCTBBHHO MOL!BpHK3HpOBaH, ne pBBBL!BH UBflHKOM Ha nonynpoBOLIHKKO

~bie TpHO,Ubl 1 B OTCYeTHOM KBHBne TOlfHbJe XO.O.OBbJe . BHHTbl 6btnH 38MeHeHbl H8 rpy6 bJe , 8 

LIB.:rqHK OTCqBTHOJI CHCTBMbl 6bln BblllOflHBH Ha LIH<iJpaKUKOHH biX pBWBTKax. 

3Ta ycTaHoaxa noa Ha3a8HKBM AnC-IM (eM . ¢oTo 7) onHcaHa a nHTepaType 1 131 

Y cTaHoaxa HHCTHTyTa Teo peTHqecxoll K sxcnepHMBHTanbHOll ¢K3KKH / 
15

• 17• 181 a ceo-

e M OKOH'-18TenbHOM BH.n e HMe e T MeX8HH1.f eC KHA .UBT'-IHK 88 TOC011pOBO>K,aeHH51 C Bp8lU8101..U,eA:cst 

men bro. Ee o6wnll BKLI K3D6 pameH Ha p11c. 22, Y c TaHoaxa uenKKOM BblllOnHeHa 

HB naMnax. 

B K3MBpHTenbH bJX npoe xTopax HEfl, pa-o~ pa6oTBHHbJX a UEPH e
1 16

•
19

•
201

, npnMeHeHa 

HeCKOnbKO l1HBH onTHKO- MexaHu q ecKaH cxeMa. B ::tTHX npH6opax H3M e pHeMbte nneHKH yKpe n

nsnoTCSl HeOO.O.BH>KHO, 8 H8 TO YHOM MHKpOCK011HOM C TOne, C H86.>K e HH OM CHCTeMOH O TCl.J:eTa 

Ha LIH<iJpaKUHOHHblX pBW BTKBX, 3aKpeJJnHe'TCH 06b BKTKB, npOBUKpyJO W Kl! H306p amBHHB Ha 

0630pHbJl! 3KpBH , L!aTqHK CODpOBOmL!BHHH H H3M BpKTBflbH blll 3 KpaH. 3TO L!aBT 600bWKB 

KOHCTpyKTHBHbie npeHMy ll..leC TB 8 JlflSI H3 f'OTOBneHHSJ cJ:mnbMOBbiX K8H8flOB H' MHKpOCKOnHoro 

CTOna, OL!HaKO Tpe6yeT KOMnBHCaUHH OllTHqBCKHX L!HCTOpcHll npH pacqe TaX Ha c qeTHOll 

MBWHHe. 

B xaqecTae aaTqKxa aaToconposomaeHHSI a MawuHax HEn npuM eHeHa 4 -rpaHHBH 

npH3Ma, apawaJOwaHCSI a oKpyr ocn, napannenbHOll HanpaaneHHJO wenK. Bpa weHHB uao6pa

meHHSI nepea wenbJO ocywecTanHBTCH npH3MDll Jloae. 

06wull BHLI npoexTopa HEn npnaeaeH Ha ¢oTo 23. 

K ax He.aocTBTOK H3MepHTen bH biX C HCTeM c aaToconposo.>KaeHHeM no cne.ay cneaye7 

OTM€THTb, tlTO 8BTOCOnpOBO>K.ll € HHe HB CR86bJX cne.l].BX npH HBnl.P.fHH CH'nbHblX nepeceqeHHA 

HH0f'.0.8 C6HB8eTC51, 3TO He .O..BeT B03MO>KHOCTH acJ:lcJ:leKTHBHO HCTIOnb30B8Tb CHCTeMy 8BTQ

COI1p OBO)f{.a eH Hst. YcKopeHHe npouecca H3MepeHH51, a.aaaeMoe aaToc o nposo>K.a.eHHeM, pasHa 

1,5 pa3a, a B cnyqae OC06o KOHTpaC THbiX nnBHOK C ManoA 3arpy3KOH MOmBT L!OCTKrBTb 

1,5 - 2 p83 . 

17 



DononHHTenbHO 3B M e THM, l.f:TO T aK H e npH6opht yao6Ho Hc nonb30B8Th ans:~ o6pa6oTKH 

CIIHMK OB C ltC KpOB biX K8Mep C 6onbl.l.JHMH npOM e>K yTKBMK npH c ne>KeHHH no TpeKy C 8BTO-

M8THtteCKHM CbeMOM KOOp.UHH8T. 

Cne.uyeT OTMeTHTb, 'ITO a paanH'IHbiX n a 6opaTOpH<rx
1 19

•
201 

6brno paapa6oTaHo ewe 

HeCKOnbK O THilOB H3MepHTe nbH blX npoeKTOpOB . 0.0H8KO B C BOHX OCH OB HbiX qepT8X OHH no-

.U06 H bl OllliCaHHb!M BbiWe npH6opaM . 

§ 5. J.13MepKTellbHb!e n pK60pbl , OCHOBaHHble Ha npliHUhne CKaHH p oaaHiiR 

6eryll.lHM CBeTOBbiM ny'lOM flO BCeMy K81lQY 

60llbWOe KOllH'IeCTBO cj:>OTOrpaqmll, nonyqaeM b!X C ny3b!pbKOBb!X KaMep, H OTHOC HTe nb

HO 601lbWOe apeM <r, 3aTpa 'IHBaeMOe Ha H3MepeHiiR C llOMOWb!O H3MepHTellbHb!X npoeKTOpOB, 

npHaeno K He06XO.llHMOCTH llOHCKOB MeTO,llOB yCKOp eH HR n p oueCCOB H3MepeHHR KOOp.llHHaT 

TpeKOB Ha nneHKaX, 1101ly'leHHb!X npH cj:>OTOrpacj:>HpOB aHHH R.UepHb!X C06b!Tiil! MeTO.llliKOl! ny-

3b!pbKOBb!X KaMep. O.uHa H3 ycTaHOBOK TaKoro THna 6b!Jla coa.uaHa Xoyro M H noy:mnoM 

• 121 10 22,23 3 1/ 
a 1 960 r. ' ' ' c Hcnonb3oa aH HeM MeTo.ua 6ery wero nyq a. 

V1 3MepKTenbHbll! 11pH60p 3TOrO THlla Xn.[l npe.UCTaan<reT C060l! YCTpOl!CTBO C p aa-

aepTKOH TO'Ie'!Hb!M 6eryWHM CBeTOBb!M ny'IOM H C COOTBeTC TBY JOWHMH OTC'IeTHb!MH KaHa-

n BMH, HenocpeD.CTBeHHO COeD.HH eHHOe CO C 'leTHO A M8WHHOA 1 KOTOpBSI nonHOCTblO ynpa BnR e T 

npH6opoM. OT onepaTopa Tpe6yeTC<r llHWb ycTaHOBKa Ha H3MepHTenbHhll! cTon HY)I{HOro 

pynoHa c n n eHKol!. 

,lln<r OCyWeCTBJleHHR onepaUHH ynpaaneHHR B C'leTHyJO MaWHHY BBO.ll<ITCR He06XO.llH

M b!e ,llaHHb!e C npOCMOTpOBblX CTOllOB: HOMep nneHKH I' HOMepa Ka.UpOB, llO.UJle)KalUHX o6-

pa6oTKe , rpy6b!e KOOp.llHHaTbl T O'IeK c n e.UOB C06 b! THR H MapKepHb!X OTMeTOK .llllR llOCTpoe-

HHSI •M8COK• H D.OOOnHRTenbHble CBe.OeHHR 0 C06hiTHHX. 

,lln<r o6ecneqeHHR aBTOMaTH'IecKOrO CbeMa MapKepHb!X OTMeTOK H HOMe pOB Ka.UpOB 

Ha nneHKY B MOMeHT cj:>OTOrpacj:>HpOaa HHR C06b!THR BBO.llRTCR cneuHallbHhle MapK e pHb! e MeT

KH B BH,lle .llBYX nepeCeKaJOWHXCR llO.ll yrnoM 30-45° llHHHll H MeTKH .llll<l llO.llC'IeTa HOMe

p a Ka.upa . H a pHc. 24 npe.ucTaaneHbl paa nH'!Hb!e aapuaHThl pacnono)l{eHH<r MeToK, npHH<r

Thle B HeKOTOpblX na6opaTOpH<rx/
241 

CHC TeMa MeTOK, npH HRTa<r B 6pyKX3BeHCKOl! n a6opaTOpKH , COCTOHT ~3 MapKepHb!X 

OTM e TOK H M e TOK HOMe p a Ka.upa. MeTKH HOMepa KB.Upa HaHOCRTCR B BH,lle 3-x .llOpO)I{eK: 

Ha HH)I{Hel! ,llaHbl MeTKH .UllR apeMeHHOI\ C liHXpOHH3aUHR, Ha c pe.U Hel\ - HOMep Ka.upa B 

.llB OR'IHOM K O.Ue, Ha aepxHel! - HOMep Ka,llpa B .U011011HRTe1lbHOM KO.Ue (.un<r KOHTpOn<r) . 

,lln<r CbeMa HOM epa Ka.upa RC1101lb3YJOTCR 3 cj:>oTo.UaT'IIiKa , AHanorH 'IHBR CHCTeMa npHMeHe

H8 B 6epKnH, O.llH8KO 3D.eCb M e TKH H8HeCeHbl B HanpaaneHHH , nepneH.UHKynHpHOM .QBH>Ke

HH 10 CTona, H D.RSI C'beMB Tpe6y e TCSI 60nbw ee "'H CnO QJOTO.ll8T'l HK OB. 

18 

B C HCTe Me, npRHHTOA a UEPHe, aao.n.SITCSI cneuHanhH bte M e TKH HB nneHKe .ans. 

00.0C "' e T 8 HOMepa K8D.p8 H O<:;T8HOB KH H8 38.08HH OM KBD.pe, 8 npH H 8n H"'HH nepc1Jop8UHH H 8 

nneHKe HOM e p Ka.Upa llO.llC 'IHTb!BaeTCR 110 'IHClly n e pcj:>o pauHI\, 

npHHUHll pa60Tbl CHCTeMbl a & TOMaTH'IeCKOI\ OCT8HOBKH K8.Up8 38Kn 10 l.f:8eTCSI B cne-

.UylOllleM: CO C'leTHOA: MBWHHbJ H8 ClleUHBnbHbiA' perHCTp B bJ B OD.HTCSI HOMep Ot.te pellHOrO 

K a .upa , llO.lllle)l{aLUero o6pa60TKe. npH 3TOM Ha'IHHaeTCR .llBH)I{eHiie nneHKH, H O'lepe.UHOi! 

HOMep cj:>HKCHpyeTCR H a C 'leT'IHKe HOMepa Ka.upa. npH coana.ueH HH 'IHC Jla Ha C 'le T'IHK e H 

H a perHCTpe npOHCXO.llHT aaTOMaTH'IeCKa<r OCTaHOBKa Ka.up a . 

nocne Bb!60pa Tpe6yeMOrO Ka.upa Ha'IHHaeTC<r npouecc CKaHHpOB aHHR. B Haqane CHHMB' 

IOTC R KOOp.llHHaTbl MapKepHb!X OTMeTOK , H C HX llOMOlllb!O npOH3BO.llHTC R n e pec'leT ,llaHHb!X 

C npOCMOTpOBb!X CTOllOB B CHCTeMy KOOp.UHHa T H3MepHTellbHOrO npH6opa, 3aTe M C'leTHaR 

M8WHH 8 npOH3B01lHT He06XOllHMbJe flO.O.C'leTbl .O.nH cj:)o pMHpOB8HHSI •M8CKH .. 
1 

H H8'lHH8eTCSI 

npouecc cbeMa xoop.UHHaT cne.uoa co6biTH<r . 

0nTHKO-MeXaHH'IeCKa<r CHCTeMa UpH6opa o6ecne '!HBaeT CBeTOBOe URTHO .UHaMeTpOM 

OKOllO 15 M K, KOTOpoe C K a HRpyeT UO RCC1le.UyeMOl! cj:>OTOrpacj:>HH. nHHHH CKBHHpoa a HRR npe.u

CTaBJl<I JOT C060l! napannenbHb!e npRM b!e , 'IHCJl O llHHHl! Ha cj:>OTOrpacj:>H R pa3MepoM 120 MM -

OK0110 2000, T. e . Me)l{.lly COCe,llHHMH JlHHHRMH p aCCTORHHe - 60 MK. 

HopMallbHoe HanpaaneHH e cxaHHpoaaHHR - n onepex cj:>oTorpacj:>RH , n e pneH.UHKyn<rpHo 

K nepBHlfH OMY nyqKy 'l8CTHU 1 O.O.H8KO npH H8nHt{HH H8 CHHMKe TpeKOB 1 COCT8BnR10LUHX yron 
1 

MeHbWHA "!eM 30° K H8npaaneHHIO HOpM8nbHOA nHHH H CK8HHpOB8HHSI 1 npOH3BO.O.HTCSI CKBHH

poaaHHe a.uonb cj:>oTorpacj:>HH, napann en bHO n e pB H'IHOMY nyqxy q ac THU. Onpe.ueneHHe K o op

.llHHaT ueHTpOB UY3 blpbKOB cj:>O T Orpacj:>HH 11pOH3BO.llHTCR C TO'IHOC T b!O OK0110 3 M HKpOH, 

OnTHKo-MexaHH'!ecKa<r cxeMa .un<r nony'leHH<r 6erywero nyqa H .un<r OTC'IeTa e ro 

MrHOBeHHOrO llOJlO)KeHHR B npouecce CKaHHpoaaHKR npHBe,lleHa Ha pHC. 2 5 , a o6LUHl! BH.ll 

OU THKO-MexaHH'IeCKOl! q ac TH - Ha pHC. 26. 

BpawaJOWHAc<r .llHCK (I) c pa.uH a nbHhiM H wen<rMH wHpliH Ol! a 2 0 MK pac non o)l{eH 

B HeCKOllbKHX .ueCRTb!X MHllllHMeTpa OT HeUO.llBH)I{HOl! Wellli ( 2) . 

CaeT OT PTYTHOl! n aMnbl BhiCOKoro .uaaneHH<r npoxo.UHT qepea oTaepcTHe, n o nyqaJO

wee c<r a pea ynbTaTe nepece'! eHH<r .uayx weneA . Vlao6pa)l{eHH e aToro nepece'!eHH<r npoeuH

pyeTc<r H a H3Mep<r e Mb!il HeraTHB H H a cneuHallbHYJO H3MepHTellbHY JO peweTKy. PeweTKa 

COCTOHT H3 qepe.Uy!OWHXCR Henpoapa'!H b!X H npoapa '!H b!X UOJlOC , war p eweTKH - 25 MK. 

V1MnyllbCbl C cj:>OTOYMHO)I{HTe n<r ( 3) cj:>opMHpy!OTCR H npOMe)l{yTKH Me>K.UY HHMH 

38fiOnHH~TCSI HMnynbCBMH OT cneUH BnbHOro reHep8TOp8 .O.nSI nony q e HHQ T O "' HOCTH OTC "leT8 

- 3 MK/27/, 

l-13MepH eM851 cj::loTorpact:ms:~ yCT 8H8BnHB8e T C51 H8 MHKpOC K OnHOM CTOn e , KOTOpbltl .O.BHra-
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eTCH C OOCTOSIHHOA C KO pOC TblO . n o n O>KeHue CTOnB pcrHCTpHpyeTCH O TCl.J:eTHOJ':i CHCTeMOA 

H8 JlHcpp8KUHOHHblX p eweTK8X. 

Koraa CKBHwpyiOwHll nyq nepeceKaeT H3o6 pa>K eH He cneaa Ha cpoTorpacj:JHH, Ha cpo To

y MHO>K HTene 4 o 6 pa3yeTCSI HMny.obC, COOTBeTC TBy iOwRe CXeMbl onpeaenSIIOT CepeJlHHY :ne

ro HMnynbC8 C T 0 4HOCTbiO npHMepH O B OJlHY Jlec<ITJIO OT WRpRH bl TpeKa R cpopMRpyiOT 

HMnynbC, npH. n OMOW H KOTOporo C1.J:HTbiB8lOTCSI nOK838HIHI OTCtieTHbiX KaHanoB J H KoO p1lH R8Tbi 

H3M e peHHOrO ny3blpbK8 38HOCSITCSI B n p OMe:>K yTOqHy lO 08MSITb, 8 38T eM n o KOM8H,lle C 

3CM - B onep8THBHJIO n8MS1Tb C4eTHOil M8WRHbl. 

B nacTO Si wee speMH pa3pa6aTbiBaeTc<~ HecKonbKO aap><aHTOB T BKHX y c TpollcTB c OJl ll-

H8KOB biM npHHUHn OM .aeHCTBHSI , OTnH11 8lOLU HXC SI pa3 niPIH biMH TeXHI.PieCKHMH peW e HHSIMH psr.a a 

y 3 n OB. 

TaK, B 6pyKX:'lBeHC KOil na6op8T0p1111 pa3p860T8H yny qw eHHblll B8pR8HT npn6opa xn.n 

noll H83 B8HReM 'MapK-2 ' 
1261

, B KOT OpOM BMeCTO cpopM11pOB8HHS1 6erywero nyqa npR n o 

"'OWH JlBJX nepeceK810lUHXCH w e nei! npOHCXOJlHT cp0pMHpOR8HRe nyqa JlBJMfl nepeCeKaiO

LUHMHCSI .,H HTSIH bi M H" nHH38MH ( T.H • .,BOnOKOH H8SI OnTHK8.v). 3TO naeT 60nbWOi\ BbiHrpblW 

B RHTeHCHBHOCTU 6erywero nyqa, T8K K8K B 3TQM cnyqae nep eCeK810lUI!eC5! HRTH ( I) ll r p a 

IO T p On b JlBJX UIWHHJlpH4eCKRX m !HO, KOT Opble CTpOS1T R306pa>KeHHe RCT04Hf!K8 (npH11UR11 

cpOpMHpOB8HH5! nyqa 5!CeH 1!3 pHC . 27) . 

B :'>TOM ycTpoi!CTBe yaaeTCH nony4RTb pa3Mep cseTosoro nyqa ao 8 MK. CKopoCTb 

JlBI<:>KeHR<~ nyqa no nneHKe JlOCTHraeT 25 MiceK npR Hc nonb30B8HHH MBWHHbi VlBM-7090. 

BpeM<~ cKaHHposaHHH· scero Kaapa- 10 ce K (Kallp pa3MepoM 53x 160 MM) npR pac c TOHHRR 

Me>K.ay nH H HSIMH CK8HHpOB 8 HHSI 30 MK. KpoMe TOrO, 3 .D.eCb Hr.non b30B8H8 6biCTp8S1 CHCTeM8 

npoTH>KKH cpllnbMa (ao 7 M B ceK) JlMI coKpaweHn<~ npocToes 3CM. Ha pw c . 28 

npeJlCTasneH o6w11ll B ><Jl np116opa, BbiCOTa ero - 1,5 M , anHHa - 5 ,2 M. 

.LJ.ng ycTpoi!CTB TH na xn.n H • MapK-2' pa3p860 T8Hbl nporpBMMbl o6C4eTa npHMeHir

TenbHO K M8WHH8M VJ6 M ( 709, 709 0 H 7094). 

nporp8MM8 noa 1183B8HHeM • Xell3' ocywecTBnQeT ynpasneH>!e CK8HifPYIOW>IM CTOnOM: 

YCT8H8BnHB8eT 06pa68TblB8eMbii\ K8.0.p, Bbi,0.8€T KOM8H.Qy H8118n8 H3MepeHH fi', ynpaansteT CHCTe-

MOl\ 8BTOM8THtteC KO r O C b eMa penepHbiX OTMeT O K, ,naeT KOM8H.Ll Y JJ.nR npo.a.onbHOrO CK8HHpo

B8HHS1 Kllllpa, ecnH B :'>TOM HMeeTCSl He06XOJlRMOCTb/
29

• IO, 
301 

nporp8MM8 o6ecne4HB8e T o6c4eT Jl8HHbiX C npoCMOTpOBb!X CTOnOB C uenbiO Bb!pa-

60TKH .... MBC KH ... .a.nH orceaa HeHy:>KHOA HH c:PopMBUHH ..,· MacKa.v nnH oTceaa r oqeK o.oHoro 

cne.a,a nonyyaeTCH B BH.Oe 30Hbl WHpHHOl\- 3QQ MK, T01..1KH, ne:>K8LUHe BHe :3TOA 30Hbl , He 

.ll On )KHbl npHH8.0n e >K 8 Tb H3MepSieMOMy cneay. 

Ha BbiXOJle cKaH><pyiO w ero y c TpoAcTsa HMeiOTCH ase 6ycpepH bie naM<~Tn (n o 128 ., .. -

cen, Ka>Kaoe 36 JlB. pa3p5!JlOB). CHaqana 3anonHHeTcH OJlHa naM<~T», 3BTeM Bb!XOJl y cTpoA

CTBa nepeKn!048eTC5! H8 JlpyryiO, H npOHCXOJlHT 06C4eT Jl8HHb!X C nepBOA. 

06C4eT Jl8HH b!X C 6ycpe pHOl! nBMSlTH !!pORCXOJlHT 6 b!C Tpee, 4eM 38nOnHeHRe BTOpOl! 

naMSITH, n0:3TOMY Bbi1..1HCnHTenbH8SI M8WHH8 B OCT8BWeeCSI BpeMSI MO>KeT nepeATH K o6cqery 

no KBKoll-nK6 o apyroll nporpaMMe , uanpHMep 1K o6cqeTy no reoMeTp><4e CK o l! nporpaMMe 

co6b!THH, H3MepeHHoro paHee. 3aTeM B cnyqae 3anonHeHHS1 BTopol! naM<~TH nporpaMMa o6 -

C "'eTa reOMe T pHH C06biTHSI n pepblB8eTCSI, K npOHCXO.LlHT CHOB8 o6cqeT .08HH biX C naMSITH. 

Vl3 32000 cnoes onep8THBHOl! nBMSlTH MBWKHb! VJBM-7090 12000 HCnOnb3yeTCS1 JlnH 

nporpaMMbi ynpaaneHK<~. 

TBK KBK H3 K8>KJlblX 200 MCeK 140 MCeK M I!>KeT 6b!Tb KCnOnb30B 8HO Jln<l C4eT8 no 

npyrKM nporp8MM8M, 3TH nporpBMMb! JlOn>KHb! H8XOJlHTbCS1 B n8M5IT>! BCe BpeMSl. 0JlH8KO 

B 20000 CnOeB HeB03M O>K HO p83MeCTKTb reOMeTpH4eCKJ!O H KHHeM8TH4eCKJIO nporpBMMb! 

BMeCTe, :'>TO npHBOJlHT K o6p a.weHHS1M K MBrHHTHOi! neHTe Jln<l nepeJl84H nporp8MM H qac

TR4HO 06C4HT8HHhlX C06hlTHi!. 

nporp8MM 8 • Xei!3' npOBOJlHT onepauHIO Bb16poca HeHy>KHOi! KHcj:JOpM8UHK no 'M8CKe·. 

CKBHHpyiOwHi! npK6op MO>KeT Bb!JlBTb ao 50 000 KOOpJlHHBT c THnH4Horo Kaapa, nocne 

cj:JKnbTp8UHH OCT8eTCS1 TOnbKO HeCKOnbKO npoueHTOB OT 3TOl! .u><cj:Jpb!, T.e . Te T04KH, KOTO

pbte ne>K 8T BHyTpH 30 Hbi 'M8C KH.,. 

nporp8MM8 cj:JHnbTp8UHH T04eK BHyTpH 'M8CKR•/
3

Q/ HCnOnb3yeT rpynn bl no JlB8JlU8Tb 

Koop.D.HHST Ha nocne.lloBaTenbHbiX yqaCTKax KB>K..aoro H3 aHanH3HpyeMbiX cne.ll.OB . 

¢KnbTp8UHS1 npOK3BOJlHTC S1 noCTpOeHReM rRCTOrpBMM BenR4KHb! /l.W , rae /!, W eCTb 

p8CCTOS1HHe Jl8HHOi! T04KK BHyTpR 'M8CKK' OT nesoro Kp85! KpHBOi\, o6p83J!Olllei! 'M8CKy' • 

flpH :'>TOM 20 4HCen p83Jlen5IIOTCS1 no 32 wenHM, K8>KJl85I H3 KOTOpb!X UH!pHHOi\ - 10 MK 

nonoanHa WHPJ!Hbr TpeKa) . Cnea, HJlYlllHi! napannenbHO Kparo ~MBCKK: aaeT nocTOHH-

Hyro aenH4HHY /!, W H H8 rHCTOrp8MMe 6yJleT 60nbWOl! nHK; TpeK, RJlylUHl! nOll 60nb-

WHM yrnOM K Kp810 "'M8CKH.,, .ll.SeT p8BHOMepHOe pacnpe.a.en eH He TOqeK no BCeM 

wenHM. Ha pHc. 29 np><aeaeHw rHCTorpaMMbr, noHCHHIOwHe npouecc cj:JRnbTpauMH . 

nocne cj:JHnbTp8UHH OCT8!0TCS1 TOnbK O Te T04KK 0 KOTOpb!e Jl8nH nRK, npeBb!W8!0lUHi! 

3HB'IeHHe nopora N = 3 • To4KH, npHHaane>KawHe OJlHOMY nHKY, ycpeJlH<~IOTCH K JlBIOT Koop

.D.HHaTy OTcJ>HilbTOOBSHHOrO TpeKa. EcnH B ["'HCTOrpBMMe HMelOTCSI .088 0HK8, TO OHH BHBnH-

3RpyiOTCS1 nocne cj:JHnbTp8URH JlOnOnHHTenbHO . 

npH noHsneHHR 3-x nHKOB H 6onee Y48CTOK TpeKa aanee He paC CM8TpHB8eTC5! . 

B KOHue H3MepeHHi! nporpaMMB • Xei!3 ' ocywecTBn<~eT 38nHCb oTcj:JHnbTposaHHb!X Koop· 

,O.HH8T Cne.OOB H3MepeHHOro C06biTHSI H8 MSrHHTHYIO neHTy. 3Ta neHT8 .D.8eT BXO.OHYIO HH

cj:JopM8UHIO JlnH nporp8MMb! !!pOCTp8HCTBeHHOil peKOHCTpyKUH!I. 
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C KaHHpyJOwee ycTpoltcTso !lllSI MBWHH bl VIBM-7090 HM eeT speMSI cKaHHposaHHSI no 

O!lH Ol! CTpOKe 2,08 MCeK, npH 2000 CTpOK8X HB Ka!lp - 4 CeK, 3TO !lBeT nOilHOe BpeMSI Ha

Mepe HHSI c oobiTHSI - 15 ceK o Ha KB>K !lble 2,08 MCeK TOilbKO 0,6 MCeK aaToB«HBaeTCSI Ha noor

paMMY • Xella · 0 TaKHM o6pB30M, H3 15 ceK 10 ceKyH!l H!leT HB oopaoOTKY no BTOPH'<HbiM 

npo rpaMMBM o 3Toro speMeHH nocTaTO'<HO !lllSI npoc«eTa reoMeTPHH H KHHeMaTHKH coobiTI!P 

(cKaa aHHoe BbiWe cnpasennHBO nnSI co6biTKll c '<HCnoM nyqelt MeHbWe 12 , npH 6onee 

cno>KH biX COObiTI!SIX speMSI CKBHHposaHHSI HY>KHO ysenH«HTb)o 

CKBHHpyJOwaSI CHCTeMa c MawKHOll VIBM-7090 HaMepS!eT 3-5 coobiTHlt s MHHyTy npH 

pa6oTe no 8 « acos s neHb, aa ron nony«HM 4-5 o 10
5 

co6bJTHllo Jln" o6ecne«eHHSI· npensa

pHTenbHOro npOCMOTpa !lllSI TaKOlt CHCTeMbl Tpe6yeTCSI 20 - 30 npOCMOTpOBbiX CTOilOBo 

npH pa6oTe c MaWHHOll VIBM-709 CKaHKpyJOwee ycTpoliCTBO cornacyeTCSI c Helt He 

TaK xopowo Ha-aa MeHbwero ObiCTponeltCTBHSI 3CM • BpeMSI cKaHHposa HHSI CTpOKH s 

3TOM cnyqae BbiOp aHo paBHbiM 7,5 MCeK, H, KpOMe nporpaMMbl •xel!a•, 3a 3TO BpeMSI MO>K 

HO nponycTHTb reoMeTpnqec.KyJO nporpaMMY. Bbi'<HCneHHSI KHHeMaTH«eCKHX senH'tHH npona

so.qSI'tCSI OT!lenbHO o 

CnenyeT OTMeTHTb, '<TO ycTaHOBKH THna xnJl H3rOTOBilSIJOT O!lHOBpeMeHHO '!eTb!pe 

naoopaTOpHH: BepKnH, 6pyKX3BeH, UEPH, P eaep<PopnoBcKaSI naoopaTOpHSI ( AHrllHSI); B 

HaCTOSIWee BpeMSI 3Ta annapaTypa HaXO!lHTCSI B npouecce OTila!lKHo 

MeTon, noasonSIJOUlHlt yMeHbWHTb Tpe6osaHHsi K c«eTHoll MaWHHe,. - MeTo!l Bbiopoca 

llHWHell HHcpOpMaUHH no •MaCKe' , oea BBO!la '<HCell B cqeTHyJO MaWHHy,- paapa6oTaH Vlccao 

Maltypa (UEPH/
321

0 

8 COOTBBTCTBHH C 8THM MBTO.D.OM C'I8TH8H M8WHH8 flO.O,CttHThiB88T TO'iKH nepeceqe

HIHJ H81.18nbHOrO Kp8S1 •M8CKK "'c nHHH51MH CK8HHpOB8HHH H Bbi.0.88T B Hy>KHOJ1 TIOCn8ll,OB8Tenb

HOCTH 3TH naHHble Ha CKaHHpyJOwee ycTpOl!CTBO, rne H npOH3BO!lHTCSI BbiOpOC HeHy>KHOll 

HHcpOpMaUHHo 

npoue.a,ypa fl0.0.C48T8 n o nO>KBHHH 'M8CKH.., 3 8Knl0tt89TC51 B cne,ayJOLUBM. 

no naHHbiM C npOCMOTpOBbiX CTOilOB (no 3 TO'<KH C Ka>Knoro TpeKa) Bbi'IHCilSIJOT 

TaHreHC bl ( m i ) yrnos HaKnoHa ane MeHTapH biX y«aCTKOB acex TpeKoB nnHHo ll I MM , !lllSI 

3 TOr O n o 3-M TO«Ka M KB>K!lOrO TpeKB CTpOSIT napa6ony (Hill! !lyry OKpy>KHOCTH), 38TeM 

IHUy T B T 0 1.1K8X n e p e ce'! B HHH ee C nHHRSIMH, n a pannenbH biMH nHHHH M C K8HHpOB 8 HHH (c HH-

Te paan o M B I MM ), TaHreHCbl mi 0 Jlanee !lllSI nHHHll c KaHnposaHHSI, n e>KBUlHX BHYTPH 

nepsoro HHTe paan a 

y = y 
lk I 

+ rii (k-l ) p, rne 
1 

m1 Y,( m
1

+ m
2

)
1 

y )~ = y l - K 00p.O.HH8 T 8 nep aoi\ T O t{KH T p 8 KB , 38Me p e HH 8 H H 8 n p OCMOT p OBO M C T One, 

H 'k M8HH8 T C51 O T 1 .llO n 

2 2 

Ha OCH OBe 3 THX .Q8HHbiX , HCn Onb3yst 'i8Tbipe TO'IKH nepsoro ytt8C TK8, Bbi'IHCnSJeM nep

BYJO T O ttKy BToporo yq ac TK a , aaTe M aHano rHtJHO H acex n o cne.ayxHUHX ( Bhil:JHcneHHH npoao

!lHM n o HHTepnonSIUHOHHOlt cpopMyne HbJOTOHa): 

y = 4 y - 6 y + 4y - y 
It l•l,n I•I ,n•/ 1-l,rt-, f..} , ft-J 

H H BXO .llH M 3 H8Y eHHSI TBHr e H C OB m ~ : m , c:: d Yl 
I --· ~ 

d X 

.O. Bn ee H BXO.UH M m ~ Y, ( m' + 
I I 

m 
1+1 

). 

C penHe e a Ha «e HHe TaHr eHcoa m1 COX p 8 HH e TCH B M B WHH e H HCOOn b3y e T C H ,nan ee 

n pH n O.O.C tJ e Te K OOp.llHH8T Kp8H 'M 8CO K': 

y ~ y + m (k -llpo (I) 
l,lr 1,1 I 

3TH nonc « e Tbl (no cpopMynaM I) MoryT npOH3BO!lHTbCSI BO apeMR ocpaTHoro xona 

CKaHHpyJOwero nyqao 

Bno K- cxeMa aneKTpOHHKH !lllSI BHewHero cTpooHpoaBHHSI Hy>KHOll HHcpopMBUHH npnaene-

Ha Ha pHC, 30o 

JlnSI o6ecne«eHHSI ceneKUHH HeCKOilbKHX TpeKOB, ne>KaUlHX Ha O!lHOlt llHHHH CKBHHpOsa

HHSI, CHCTeMa CTpOOHpOBBHHSI C!l enaHa !lBYXKBHallbHOlt, 

8 KOHUe OOpaTHOrO XO!la CKaHHpy iOUlelt CHCTeMbl HB perHCTpbl n " 1 
R aanHC biBaJOT" 

2 

CSI KO Op!lHHaTbl 'MaCKH' !lByX nepBbiX TpeKOB, ceneKUHJO KOTOpbiX HY>KHO OCyUleCTBHTbo npH 

C OB08 .UeHHH KO Op.UHH8T CO C tJeTtJHK8 y 
OTKpbraa-fl 

1 
CXeMa t:pBBHeHHSI c 

1 
H .C perHCTpa 

eT Kn JOq K , H Ha c«eT'<HK CO 
1 

nocTynaiOT HMnyllbCbl C OTC'!eTHOlt peweTKH ( apeMeH-

Hblll HHTeps an Me>K!ly HMnynbCaMH COOTBeTCTByeT 25 MHKpOHaM no CHHMKy), 

OnHoapeMeHHo c 3THM y - CTp06 MO>KeT npOH3BeCTH nepeHOC '<HCna CO C«eT'<HKB 

B npoMe>KyTO'<HYIO naMRTbo KoHeu HHTepaana 'MaCKH' onpenenSieTCSI MOMeHTOM npnxona 

8-ro HMnynbCa Ha c<teT'<HK CO 
1

o npH 3TOM C6paCb!BaJOTCSI HB 'Hyllb' perHCTp R 
1 

H C«eT-

'<HK CO 
1 

J 38Kpb1BaiOTCSI KlliO'IH 

HHcpOpMaUHH o 

K1 H K, 1 H OTKpbiB8eTCH K • nn" npHeMa cneny10welt 

AitanorH'<Ho paooTaeT BTopolt KaHan , cocTOSIUlHl! na perncTpa R 
2 

, cxeMbl cpaaHe-

""" C 1 , C«eT'<HKa CO 2 H KllJO<telt K 5 , K 
2 

• 3Ta cncTeMa noaaonSieT cywecTBeHHO coKpa

THTb TpeoOBBHHSI K naMSITH C'<eTHOl! MaWHHbl H yMeHbWHTb npoMe>KyTO'<HYJO nBMSITb CKaHH

pyJOwero ycTpoltcTaa. 

K TaKOMy >Ke Knaccy npH6opoa MO>KeT Ob!Tb OTHeceH npn6op, onHCaHHbilt BappeHOM 

H Bynnn
1331

, KOTOpble np enno>KHilH aMecTo cKaHHposaHHSI TO«e'<HbiM ny«oM c KaHnposaTb 

cseTOBbiM ny«oM a anne nHHeltHoro aneMeHTa - wTpnxa, reHepnpyeMoro KaTO!lHo-nyqeaoll 

TpyOKOlto 0pHeHTaUHSI CBe TOBOrO WTpHXa B npouecce CKBHHpOBBHHR !lOil>KHa Ob!Tb nepeMeH -
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HOI!, MB>KllY - 45° H +45° , WTpHX J:lOn>KBH 3BHHMliTb OKOn O 30 nono>KeHKl\. 3TO YCTpoA

CTBO MO>KeT Bbi.08B8Tb ,llOBOflbHO T O'fHOe 3H8 "'1 8 HH8 yrnoBOf'O HBnpaaneHHSI Tp8K8, TBK , 

n pH llOBOpOTB W TpH XB WHpH H Oll 20 MK R J:lnKHOl! I MM HB 2° OT cneaa WKpHHOl! 20 MK 

CKrHan R3MBH KTC !I B llBB p83 8. 

TaKoe ycTpoAcTB O Mo>KeT BhiJ:lliBBTb a 5 -10 p a3 MBHhwe KHcPOPMBUH K, 'IBM npK 6op 

3CM B cnyqae H3MBpeHHl! H C '6eryWHM ny'IOM', 'ITO o6n er'IB BT Tpe60B8H H!I K 

ynpoWBBT 3BJ:lB'IY BBTOMBT!<'IBCKOrO npOC MOTpB C06bJTHll. 

§ 6. flpOCMOTpOBbll! H K3M9pKTBnbHbill npoBKTOp 

HecKOnbKO npyroll nonxon K peweH H IO npo6neMbi ycKopeHH!I o6Mep a KBMepHbiX CH KM

KOB 6bJn caenaw An baapeu oM (CWA), K O T Op biil npenno>K K n np116op CMn (npocMoTpoabi ll K 

I 10 34 35/ 
H3MBpKTBnbHblll npoeKTOp ) ' ' 

CMfl npencTaan!leT co6ol! npH6op, uenocpencTaeuuo coeaKH eHHbill co C'leTHoll MawH-

HOI! , HB KOTOpOM onepBTOp npOK3BOJ:lKT 11pOCMOTp K 113M9p 9 HH!I. 

x) 
flp116 0p COC'\'OIIT K3 npOBKTOpB, npOBUHpyiOwero CO CHHMKB H306p8>K9HII 9 llOnOB IIH bl 

pa6o q e ro 06bBMB KBMBpbl ( B HBTypanbHyiO aenK'IIIHY) HB OTpB>KBTBnbHblll 3Kp8H. 

npoCMOTp npOH3BO.D.H'TCH o6bil.fHblM nyT€M 1 H, KOf'D.B onep8T0 p H8XOD HT HHTepeCHO€ 

C06biTH8, OHO HeMe.aneHHO H3M8p51:eTCS1. !lnR T Of'O, 1.fT06bi H3M8pKTb C06biTH 8 , onepaTO p 

J:lBHrBBT 110 cneay CKBHHpyiOUlYIO r onOBKy. flp11 3 T OM en ell He J:lOn>KeH BbiXOJ:lMTb H3 OKHB 

\ nnowan biO I cM
2 

)cKBHII py iOwell ronoaKK . 

Bo apeMSI npouecca H3MepeHH!I CMfl HenpepbiBHO noChinaeT cKruanbi npephiBBHK!I 

OCHOBHO A nporpaMMbi Bbi4HCnHT8flbHOA M8W HH 8 .O.nR 380HC H H3M8p€HHbiX K00p.QHH8T B one

paTIIBHyiO llBMSITb MBWIIHbi. 6naroa a p 11 6bJCTpOT9 npouecca nepeJ:lB'III llBHHbiX B 0119p8THB-

HyiO llBMSITb, npepbiBBHH B nporpBMM npHBOJ:lKT K YMBHbUIBHIIIO CKOpOCTII C'19T8 BCero HB 1% 

Ha KB>KllYIO noncoeJ:liiHeHHYIO ycTaHOBKY CMfl, T . e . noTe pH apeMeHK HB a To H93HB'IHTenbHhi. 

CKaHHpyiOwasr ronoaKa pacnono>KeHa non aKpBHOM, KOTOpbill Bbiilonueu a BKJ:le uenpe

pbiBHOA neHTbl C COOTB8TCTBYlOI.llHMH H8flp8BflSHOLUHMH ,nnst .O.BH>K8HiHI C K BHHpyKJLUeA: f'On OB KK 

(pH c . 3 1) . CxeMaTK 'IBCKHll pa3pe3 CKBHKpyiOwell ronoaKH np>meaeH H a p11 c . 32. 

v13o6pa>KeHHe o6pa6aTbiaaeMoro y'laCTKB c neaa npoeuHpyeTc!l npH noMowH 'nepH 

cKona• M3 llBYX 39pKan (I II 2) HB CTBKn!IHHYIO nnaTy (4) C BbirpBBIIpOBBHHbiMK HB Hell onop

HblMH M8pK8MH B B H.D. € KOHYCOB , pacnonO)K 8 HH biX no BCeA nnaTe ( ilO.ll 3Kp8HOM) 1 no yrnaM 

KBBJ:lpBTHOl! C9TKH CO C TOpOHOJl 10 MM. 0nOpHbl9 MBpKH HBHBCBHbl C TO 'IHOCTbiO .!_2 MK (no 

nneHKe) . BMeC T O CTeKnHHHOA n n a T bi Mo>KeT 6biTb npHMeHeHa nnaT a H3 nneKcHrnaca. 

x) 
CnpaaennHBO an!! KBMep pa3MepoM 1, 5 - 2 M . 
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3epKana ( 1 H 2) 38KpenneHbi ua p oTope rKCTepe3 HCToro MOTopa (3) , KOTOpbill ocywe-

CTBn!leT Bp8Ul9 HHe C KBHIIpy iOwell r o n OBKH. 

Ha BH9WHel! CTOpOHe p OT Opa CKBHHpyiOwell ronOBKK HBH9CBH8 MBrH H THB!I nneHKB, 

H8 KOTOpy~ 38ll HC 8HW 3Ha q eH HH KOOpn MH 8T /) K 
X 

/) (eM . pHC. 33), HB CTB T Ope MOTO-y 
p a yKpenneHbi aocnp oH3BOll!IU1H e ronoaKH. 

PoTop MOTopa apawaeT C !I co C K o p ocTb::> 1800 o6opoToa a MHHyTy. Cepea KH B BToporo 

38pK8n8 OTCTOHT OT OC II apaweHH!I ronOBKH 11pH6 nK3HT9nbHO H B 3,2 CM. K o raa Bp8UlBIOUle-

9C !I H306p8>K 9HHe c n eaa nepeceK88T 0 110pHyiO MBpKy, OHB 0Tp8>KBBT CBBT HB cPOT OYM HO

)K HTenb(~ KOTOphrA npK llOMOLUH CBeTOBOna COe.UHH eH C TOpU OM CTeKnSIHHOlt nnaCTHH bi . 

0TC '!e T KOOPlliiHBT npo H3BOllHTC!I ..'lBYM!I OTC 'IeTHbiMII CHCT9MBMH. OnHa 113 HHX - rpy6a11 

O T C q eTH8H C H CTeMa , H3MepH~LU8SI nono>KeHHe CKBHH PYIOllle A r OnOBK H X c y oJ,- HCn On b3yeT 

p eweTKH, BbiilOnHeHHbJe cPOTOrp ac!JH'I9CKIIM nyTeM ( 16 nKHHll HB CM). )]pyrag CKCT9M8 OT-

C 'I9T8 - 3TO H3M9pBH II 9 MrH OBBHHOrO nonO>K9HH!I Bp8UlBIOU19llC!1 ronOBKII /) II /) B 
X y I 

3TOM c nyqae K3Mep eHHSI npOBOJ:l!ITCR C TO'IHOCTbiO .!_5 MK (no nneHKe). 

flpouecc o npenen eH H!I KOOpllKHBTbi co6hiTH!I 3BKniO '!BeTC!I a c n eny iOweM : npH nepe

ce '!eHIIH onopHOll MBpKII K 306p8>KBHH9M OT c neaa H B cPOTOyMHO>KIITene no!IBn!leTC R KM nynbC, 

COOTB9TCTBYIOU1H 9 a n e KTpOHHbiB CX9Mbl Onpeaen!IIOT Ce p eJ:lHHy 3TOrO IIMnyn bCB H Bbipa6a-

ThiBB~T C HrHan , CqHThiBBIOW. MA OOK838H K R C OTCtte THbi X C HCTeM . 

Bhi'!HcneHHe KOOpJ:lHHBT X 11 Y T O 'IKH T p eKa (eM. p11c . 33) n p O K3BOJ:l KTC!I cneayiO

UlHM o6pa3oM : 

X = q• - l'i . 

y Q q - /) 
T T 

rae q. H qT KOOpJ:lHHBTbi 0110pHOll MBpKH, KOTOpblB 3B J:lBIOTC !I C B biCOKOJl TO'IHOCTbiO 

H nerKO onpeaen!IIOTC!I HB OCHOBBHHK 3HliHH!I rpy6biX K OO pJ:lHHBT \ 'yc H KO OpJ:lHHBT 

/) H /) 
X y 

K o rna co6hi THe H3MepeHo, s n aMSITH MBlllHHhi OCTBJOTCH K oop.a.HHBT hr . n e>K B lllHe no o6e-

HM CTOpOHBM K3M9p!19MbiX cneaOB HB nneHKe , B 30He, pBBHOl! npHMBpHO ! 0,25 MM. 

TaKHM o6pa3oM, a CMn np!IMO nony"'BIOTC!I KoopllHHBTbi TO'!eK, ne>KawHe BHYTPH 

'MBCKH'. 'ITO B cny'lae npH6opoa TKna xn)] (. MapK') - CM. § 5 - nonyqanocb nocne 

OT6opa HB npOCMOTpOBbiX C TOnBX H3MepeHHl! HB MBWHHB Xfl)] II OTC9B8 HeHy)f(HOJl KHcPop-

MBUHH no 'M8CKe'. 

)]anee npouecc o6pa6oTKH BHanorH'IeH onHCBHHOMY a § 5, T.e . IIJ:leT npouecc cPHnb-

Tp8UHH, 8 pe3ynbT8Te KOTOpO("'O OC TBIOTCSI KOOp.UHHBTbl HeCKOnhKHX TQqeK cne.aa, 38TeM 

CneayeT nporpBMMB peK OHCTpyKUHK HB KHH BMBTII'IBCKKB nporpBMMbl. 

flOCK On bKY npouecc 113Mep eH H!I npOCT H MO>K9T HJ:lTH 6 biC TpO, Bp9M!I K3MBp9HH!I 
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3H81.1HT€nbHO M€HbW€ Bp€M€H H npocMoTpa o B BepKnH (CWA) 6hin onpo6oeaH MaKeT npH6opa
1 

MO>K8T H 8l!TH H H3MepHTb C06biTK 8 38 4 M HHY T bl , B C pea-H 6bil10 BhlHCH€HO, 1.1T O onep8T0p 

H eM H a KB>K!l bill np><6op CMno 

Ha M8W HH e V16M-7090 Tp8THTC!I OKOfiO 15 ceK H8 non Hb!l! o6C 'I 8 T C06b! TK!I, OTCIO!l8 

C O!lHOl! T 8KOl! 3CM M o ryT pa6oTaTb oKon o 15 CMn " Bbi!laeaTb 

oKono I MnH co6wTHl! e ro!lo 

4 C06WTK!I B O!lHY 

MHHyTy, 1.1TO COC T 8BJ1Q€T 

nporp8MMbl ynpaeneHH!I 

No Kaapa, K8K8!1 cTepe o napa, 

npeaycMaTpKBBIOT on p oc M8WHHOl! onepaTopoe ( N2 nneHKH, 

H3Me p e HK 8 T0'18K K penepHbiX 06MOTOK K To.U.) o 

Onpoc npoK380!lHTC!I qepe3 ne'IBTBIOLUHe MBWKHKH, OT8eT npoH380!lKTC!I nH6o nyTeM 

OTI18 '18Tbi88HH!I H8 M8WHHK8 Tpe6yeMOl! KH c:j:>O p M8UKK , nH60 nyTeM Tpe6yeM biX 38M8 p 08 HB 

CMn o 

B c nyqae Hcnonb3088HH!I MBWKHbl VlBM-709 nporpaMM8 

(onep8T0p MO>K8 T H3M8pHTb TpeK 3 8 10-1 5 CeK) . H 8 TpeK 

OaHa MBWHHa VlBM- 709 Mo>KeT pa6o T BTb c 5-7 CM n. 

c:j:>HfibTp8UHK H!l8T I ceK 

3TH n pH 60 p b1 B npHHU!Ifi8 1103 8 0 fi!I IOT npOK380 !lHTb 6b!CTpb!e nepeMepb! 8 c nyqae H 8 8 e p

H O H3M€p€H HbiX C06bi THA., T 8K K8K M8WHH8 MO>K €T 

none3 HO € CBOI\CTB O C H C T €Mbl MO>K€T 6bJ T b XOpOWO 

cpa3y 8bl!l8Tb pe3 ynbT8T, O!lH BKO 3TO 

p eaJIH30B8H O npH HCnOn b30B8HHH M8WHH 

!lfi!l 3TOH u en H r O!lH8 VlBM-7094 C 6onbwel! one08TH BHOl! 118M!ITbiO, '1 8M y VfBM-709 0, 

C 118M!ITbiO, y88fiH 'I 8 HH OH !lO 64000 'IHCen / 
10

•
36

/ 

Cne.nyeT OTMeTHTb He.nocTaT: H 3TOA cHcTeMbi: 

a) ecn>l C06b1TH !I H8 nneHK8 8C Tp8 '1810TC!I p e!lKO , TO Bp8Mil npOCMOTpa p e3KO 803pa

CT8€T, 1.JTO Tpe6yeT YB€11HY€HH~ K OJ1Ht{ €CTB8 CTO fl OB H na6opaHT OB HllH opr8HH 38UH H npenaa-

pHTenbHOrO npOCMOTp 8 , H eT Y €TKO&\ apeMeHHOtt C H HXpOHH38UHH C p 860TO J:t M8WHHbij 

6) Tpy!lHO npe!l y CMOTp8 T b !lBnbHei\wee p83BHT>I8 T8KOH C I!CT8Mbl B CTOpOHY nonHOH 

8B T OM8TH38UHH npouecca, T8K K8K OH 8 B npHHUHOe On Hp8 € T CR H8 pa60TY Y€110B€K8 . 

npeHMyweCTB8 M8W HH THI18 CMn - 8 npoCTOTe ycTpOi\CTB8 npn6opa H 8 OTHOCHTenb

HOl! !l8W8BH3H e T8KOil C HC T 8Mbl 110 cp8BH8 HH IO C CHCT8MOl! o6pa60TKH, HCI10nb3yiOLU8 l! ycTa-

HOBKH THI1 8 Xn .£1 0 

§ 7 o n poeKTbl nonHOl! 8B T OM8TH38UHH o6pa60TKH 

c p83p860TKOA npHHUiil108 pa60Tbl T8KHX n p!i6opoe , K 8K xn.n H CMn . CTBno llCHO , 

t{TQ np8KTHl.f€CKH B03MO>KHO H3MepeHH€ I MnH c:j:>oTorpac:j:>Hil 8 roa. 

8 Clly q ae p€fll1H38UH H 3THX B03MO>KHOCT € A. Y3KHM M€CTOM B UHKll€ o6p860TKH CH HMKOB 

CT8H08HTCil npOCMOTp C06b!THflo .£1ei!CTBHT8fibHO, !lnll o6cny>KHB8!11Hl 11pH6opa THI18 Xn.£1 
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noTp e6y e TC!I 5 - 7 'l eno8 e K, a an11 o T 6op a c:j:>oTorpac:j:> Kl! K H3MepeHH!I "MacoK" Ha npocMo-

Tp0 8 b!X CTonax noTpe6yeTcH oKono 50- I 00 one paTopo8 

TKl! 8 roa) o 
npH o6p a6oTKe 0,5- I M nHo co6bi -

B C 81l3H c 3THM 8 PH!le na6o p a T opK l! npo80!l!ITC!I n o H CK08 ble pa6o T bl no C03!lBHHIO 

llOnHOC T biO 88TOM8 TH3Hp088HH biX CHCTeM 06pa60TKH o 

.£1n11 nonHOl! 88TOMBTH38UKH 06pa60TKH 803M O>KHO npHMe H eH H e 011 HC8HHbiX 8 § 5 npH-

6opo8, OCH088HHblX H8 npKHUHne CK8HH p 08 8HH!I 110 8 CeMy K8!lpy o 0!lH8KO 3TH npH60pbl (Kpoo 

Me 11 pK60p8 CO CK8HHp088H H8M C8eT08bi M -"W T pHX08b!M" ny'IOM) !l810T HHc:j:>OpM8UKIO 30-50 

Tb!Co 'IHCen C O!lHOrO K8!lp8o 3TO Tpe6yeT npHMeHeHH!I M8WHH C O '!eHb 60nbWHM 06beMOM 

onep8TH8H Ol! 118M!ITH H 6onbWHM 6bt C TpO!l8l!CT8HeMo no3TOMy K8>KeTC!I, 'ITO 8 H8CTOHLUee 

8peM !I 88>KH blMH H8n!IIOTC!I c neayiOLUJi e 8onpocbr . 

a) YMeHbWeHHe HHc:j:>Op M8U KK H8 c:j:>HnbM e 38 C'!eT npe!lCT88neHHil ee H e 8 8H!le OT!lenb-

HbiX TOlleK, a a BH.ne 3 lleMeH T OB cne.na, npH a T OM n o.a. aneMeHTBMH cne.a.a no.npaayMeaa-

IOTC !I 0 Tpe3KH cneaa , H306p8>K8eMble 8 8H!le 11p!IM Ol!, KOTOp8!1 onpea e n!leTC!I K OOp!lHH8T8MH 

TOllKH, Yf"llOM H MO)KHT 6biTb .llllHHOA. 

6) MeTO!lbl coqne H eHH!I 3 n eMeHT0 8 cneaoa e uenbte c n eabr H co6blTH!I . 

B 6pyKxe8eHe 6bt n a cocTa8n eHa nporp BMMa nony'!eHH!I 3 n e MeHT08 TpeK08 npHMeHH

TenbHO K M 8 WHHe V16M - 7090o 

nepepa60TK8 15000 KOOP!lHH8T TO'!eK MO>KeT 6b!Tb caenaHa 38 I Ce K o 

roT 081lTCil !l8nbHel!WHe nporp8MMbl 06be!lKHeHH!1 3neMeHT08 8 TpeKH H 110HCK08 

Hy>KHblX C06b!THl! o n o cn e 06Hapy>K 8HKil C06b!TH!I HY>KHOrO COpTS T8K8!1 CHCTeMa MO>KeT 38-

TeM H8 OCH08e !l8HH bt X, nony'!eHHblX C M8WHHbl Xn.£1, npOH38eCTH nonHbtl! o6C'!eT HY>KHOrO 

co6b! TH!I . TaKHe 3KcnepHMeHTbr npe anonarae' TC!I npo8eCTH 8 6pyKxe8eHe Ha MBWHHe 

V16M-7094 C 118M!!Tbl0 64000 'IHCen. 

B Macca '!y3eTCKOM T exH o n o rH'! eC KOM HHCTHTyTe rpynnoll nnecca p83p868Tb!88eTC!I 

npoeKT nEnP
1 

IO/ . B 38!l8'1Y 3 T Ol! CHCTeMbt 8XO!lHT 88TOM8TH'IeCK8!1 o6 pa6 0 TK8 O!lHOro 

MKnnHoHa KBMepH bt X c:j:>oTorpac:j:>Hl! 8 r oa o Pa3pa6oTK a 6a3HpyeTcR Ha 8W'IHCnHTenbHOll 

M8WHHe n.nn-1 , 3T8 M8WHH8 HMeeT H8 8 b!XO!le K8TO!lHo-ny'!e8yiO Tpy6Ky, C p8CTpOM , 

o6ecne'!H88 10LUHM 1024 x 1024 T O '!eK o CTa6HnbHOCTb pacTpa 1 / 2000 OT nonHoll WKBnbr 38 

BpeMSI , pBBHOe H€CKOllbKHM t:I8C8M . 

Ha pi!C . 34 H306pa>KeHa 6noK-cxeM a yCT8H08KHo npH llOMOW K 06beKTH8a( I )pacTp 

c Tpy6KH npoeuHpyeTcR H a H3Mep!leMyiO nneHKy. Ha c:j:>OTOYMHO>KHTenb (2) co6HpaeTC!I 

c8eT, npoweawul! 'lepe3 nneHKY 0 rionynpo3p 8 '!H Oe 3epKano (4) H c:j:>o ToyMH O>K HTenb (3) 

HC110n b3y!OTC!I !lnR KOMileHC8UHH H3MeHeHH!I RpKOCTH nyqa H8 Tpy6Ke 8!lOnb C TpOKH o 

Y cTBH08K8 MO>KeT pa6oT8Tb 8 p e>KHMe o no3 H888HHR co6b!THil H 8 pe>KHMe H3MepeHH!Io 
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B HaYan e pemHMa o noaHaeaHHH npoHcxoDHT o6pa6oTK 8 HeraTHaa c uenb~ nonyY eH H~ 

3 1leMeH T OB TpeKa. llnR 3Toro HccnellyiOTC R y'laCTKH HeraTHaa , paan bi e I MM
2

, caeTOBbiM 

ny'loM a aulle wTpHxa. 3neMeHTbl Tpe KOB cj:>IIKCHPYIOTCR no K OOplliiHaTaM X K y 11 yrny 

118KIIOHB 0 • 

, 

CHIIMOK, collep>KawHll 50 Tpe x o a, MO>KeT 6biTb onpowen 38 5 cex , 11 "P" 3TOM 6 y-

ller nony 'l eHO OKOIIO 3000 3 JleMeHTOB TpeKOB. nocne 3TOrO 3JleMeHTbl Tpe K OB 8 HBIIII3 11py10T

C H H8 H8nHYHe B HHX C06biTKH
1 

H B cnyqae o6Hapy>KeH HH C06biTUH npOH3BODHTCSI H3MepeHHH. 

iliiR 11 3MepeHHR IICIIOIIb3yeTCR 6eryWIIA IIY'I (TOll >Ke Tpy6KII), H O lliiR n o nyqe HIIR 

Tpe6 y eMOli TO <!HOCTII (nopRllKB :t_4 MK HB nlleHKe) nOIIO>KeHIIe lly'la no CTpOKe 113MepReTCR 

np11 nOMOWII 3TBIIOIIHOli peweTKII, K8K B CIIY"!Be MBWKHbl xnn, 8 no HanpBBJle HHIO KBllpo-

BOi:t p 83BepTKH npOH3BODHTC SI T O '-IHOe npocne>KHBBHHe nono>KeHKSI nyqa no p e weTKe C nHHHSI-

MH, n apBIIJle llbHblMII CTpOKBM paCTpa. 

Taxa 11 ycTa Hoaxa 6biiiB npHMeHeHa lliiR o T6opa cj:>oTorpacj:>uli c HCKpOBbiX xaMep

1391 

0Ha npolleMOHCTpllpOBBIIB O<!eHb 60IIbWYIO npOH3BOlliiTe llhHOCTb - OKOIIO 3000 CHIIMKOB B "'BC. 

OnbiTHbi li onepaTop 38 3TO apeMH Mo>KeT oTo6paTb TOIIbKO 50 co6biTHl!. Ha puc . 35 Mn>KhO 

BHlleTb 'IBCTb 3 T Ol! yCT8HOBKH - ycTpOl!CTBO lliiR "!TeHIIR ~OTOrpa~HR. 

0llHBKO cepbe3Hb!M HellOCTBTKOM 3TOli annapaTypbl IIBIIHeTCR TO, 'ITO B HBCTORWee 

apeMSI OH 8 COOC06H8 OTp868Tbi B8 T b T OnbKO HeraTHBbl C BbiCOKOA K OHTp8C T HOC TblO. 

B na6op aTO p1111 B bi<!IICIIHTe llbH biX MBWIIH VlnnHHoilcxoro ynHaepcuTeTa MaK-KopMHKOM 

II COTpyllHIIKBMII 38llB'IB BBTOMBTH"!eCKOrO npOCMOTpa II 01103HBBBHIIR C06b1TIIli pewaeTCR B 

ewe 6onee o6weM BHlle/ 
10

•
421

• 

llnst p eWeHHR OIITHMBIIbHbiM o6p830M 38llB"'II o 6pa6oTKH HHcj:>OpMBUHH, COllep>K8WeliCR 

HB CH HMK e , II nepepa60TKII ee B "'IICIIOBY IO cj:>opMy , B 3 TOli JlB60p8TOp11H COOpy>K8IOT cneuii

BII bHYIO C"'eTHY IO MBWHHY , KOTOpBR COCTOHT 113 Tpex OC HOBH biX 'IBCTeli; BXOllHOrO yCTpoli

CTBB lliiR CbeMB I!Hcj:>OpMBUHII C JllleHKII, y CTpOl!C TBB 01103HBBBHIIR H KOHTpOIIbHOll Bbi"'IICIIII-

TellbHOA: M8WHHbl. 

BXOllHOe y c Tpo l!CTBO COCTOHT 113 KBTOllHO-nyqeaoll Tpy6KII C B b!COKIIM p83peweHI!eM 

( 4096"x 4096 31leMeHTOB) . T a xoe p a3pew e1111e llOCTaTO<!HO lliiR OllHOapeMeHH o ro cxaHHpoaa

HIIR Tpex CTepeOKBllpOB 72-~IOl!MOBOl! KBMep bl 6 e pK11H (npll p 83peweHIIII 11 0 nlleHKe 30 MK). 

BcR nnowallb o6p a6aTbiaaeMoli cj:>oTorpacj:>HII ycnoaao p a36HaaeTCR Ha yqacTKII, p aBHbie 

MM 2 • K a>Kllbili" Taxoli yqacTOK npu CKBHHpoaaHHII 'pa3611aaeTc 11' H a 32 x 32 31leMeHTa. 

Bee yq a cTKH nocnelloBaTellbHO o6pa6aTbiB8IO TCR ycTpollcTBOM ono3 HBBBHIIH. 

YcTpo licTao ono3HaaaHHH ( Y 0 ) cocTOIIT 113 1024 (32 x 32) OlliiHBKOBbiX st<!eex -

•cT8 11 8 KTHTOB• 
1 

npHt.teM K8>K.D.8R Sl'-l€l:tK8 COC T OHT K3 }Q TpHrrepHbiX 31leMeHTOB, CBH38HHbiX 

c coce.aHHMH •cTanaKTHTBMH•. Ha o.n.HH • cTanaKTHT•, KOT Opbtl:t paaMewaeTCSl Ha neqaTnoA 
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nii8Te p 83MepOM 120 X 120 MM, Tpe6yeTCR OKOIIO 4 0 Tp8H3KCTOpOB H 120 llHOllOB. Bcero 

HB ycTpOl\CTBO 0 1103HBB8H HR He06XOlliiMO OK OliO 50 000 TpHOllOB K 130 000 llHOllOB . 

Y 0 CIIOC06HO B binOIIHRTb HeKOTOpbie IIOrH'! eC KH e o n epaUIIH C OllHHM 1024 - p 83pRll 

HblM 'IHCIIOM 0 COOTBeTCTBYIOWHM HHcPO P!-! B UHH, IIOIIY 'I eHHOH C 3 11eMe HT8pHO r o Y'I BCTK8 

I MM
2

• Y 0 (nOll KOHTpOIIeM C'le THOli MBWHH bi) npOH3BOllHT CTBHllBpTK38UHIO Tpe KOB no 

TOnWHHe H 38001lHHeT HMelOWHeCSI p 83 p b1 B bl B TpeKBX. 3aTeM COCT88 11H e T yCllOBHOe OO HC a 

HHe y q a cTKa cj:>oTorpacj:>HH , rll e yxa3aHbi oco6hie TO'IKH Ha Tpexax (oxOH'IBHIIe Tpexa , 11 3 no

Mbi , fi OSIBll eHHe H OBOr O TpeK a H T • .U .) 1 8 TpeK 38.D.8eTCH B BHll e 0Tpe3KOB npHMOH llHHHH 

C HH.QeKC8M H a, f3 , • , ~ , on pellei!RIOWHMII rpy6oe yrnoaoe nono>KeHHe Tpex a (cM.p11c .36) . 

KoHTp011bH8H B bi 'IHCIIHTe llbH8R MBWHHa ynpaanH e T Y 0 11 onpellenH e T o6wy10 'cTpa-

T erH IO ' On03H8B8HIIR Tpe6yeMbiX C06biTHl!. 3 T a 3CM 

T p 8H3HC T OpOB. 

llOII>KHB COlle p>K 8Tb O K OIIO 4000 

06wee BpeMR o6pa60TKH 3-x CTepeocj:>O T Orpacj:>Hil C nOMOll.lbiO MBWKHbl Max-KopMHKB 

11 llp. npellnonaraeTCH llOBeCTH llO I cex. 3aaepweHHe OCHOBHbiX pa6oT Hall 3THM ycTpoA 

CTBOM n ii8HHpy eTCR B !964 -1965 r.r. 

B CBR3H c TeM, 'I TO peweHHe 38llB"'H ono3H8BB H HR co6biTHA Tpe6yeT 6onhworo 

6 biCTpo.a.el:tCTBHH H 3H84HTe llbHOrO 06beM 8 o nep8THBHOJ1 08MSITH B b14HC1lHTellbHOH M8WHHW 1 

HHTepeCHbiM SIBllHeTCSI B OOpOC 0 B03 MO>KH OCTH npHMeHeHHSI 8H81lOrOBbiX yCTpOJl:CTB .n,nH 

OTCeBB HeH y>K HOI! 'IBCTH HHcj:> OpMBUH H B CBM OM 113MepHTellbH OM ( CKBHHpyiOWe M) yCTpOiiCTBe . 

B HBCTORWee BpeMH 3TOT BOnpoC ewe MBIIO pa3 pa60TBH , K B IIHTepaType HMeiOTCR TOJlb

KO yK838HHR H a B03MO>KHOCTb I!CnOJlb30B8HHR T8KHX ycTpOl\CTB lliiR COKpaweHH II HH cj:>op

M8UHH . 

HexoToporo coxpaweHHSI HHcj:>opMBUHH MO>KHO ll06HTbCH, npHMeHRR lliiR cxaHHpoaaHHR 

cj:>OTOrpacj:>HH IIHHeliH blli 3 JleMeHT ( WTpHX) , K8K 3TO npelliiO>Ke HO B pa6oTe
1331 

B pa6oT/
411 

npellna r aeTCR lliiR 3THX ueneil Hcnon b3oBaTb pa3aepTKY caeToaoro 

IIY '1 8 (Ha ~xpaHe KBTOllHO-ny'!eBOli Tpy6KH), H306pa>KeHHYIO HB pHC. 37, KOTOp8H nonyqa

e TCR npH nolla '!e 118 OTKIIOHR IOWH e ni!BCTHH bl Tpy6Kil llByX, CllBHHyTbiX H 8 90°, H8npR>Ke

HH l!. npH HCnOJlb30B8HHH HBK6onee n OllXOlliiWHX Tpy60K apeMH OllHOrO IIOIIHOrO o6opOT8 

IIY'IB p8BHO 300 MKCeK . 

TaxaR pa3a e pTKa no3BOIIS!eT ClleiiBT b PRll npocTeJiw11x n o rH'I eCK HX onep a uHil c 

HHcj:>opMauHeil, nocTynaiOweil co cxaHKpy10wero ycTpoilcTaa. H anpHMep, lliiH nollTBep>Klle

HHSI H8nH1.fHSI npSIMOrO TpeK8 MOMHO H C 001l b30B8Tb COBflBileHHe CHTH811 8 1 nonyqBlOWerOCSI 

c OllHor o nonyo6opoTa 3TOll p a3aepTKH, c 3Bllep>K8HHbiM cHrHanoM - c llpyro r o) . OllHBKO 

3TH B03MO>K HOCTH B HBCTOR Ulee a peMR npo8H8nH3 HpOB8H bi H eilOC T8 T04HO .D.nH TOrO, 1.fT0-

6bi C.D.ell8Tb OKOH ttaTellbHble BbiBOil bi 0 ilOCTOHHCTB8X 3THX MeTOilOB. 
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§ 8. 3 a K n 10 'I e H H e 

CospeM€HHOe COCTOSIHH€ TeXHHKK o6pa60TKH K8MepHbiX CHHMKOB T8KOB0 1 1.fTO npH Ha

nH'IHH C'leTHOll M8WHHbl C 6biCTj)O.QeQCTBHeM 5-10•10
4 

onepauH ll B CeKyH!lY C !lOCT8TO'I-
. 5 

HbiM 06oeMOM onep8THBHOI! 118MSITH B03M0)f{H0 H3MepeHHe 5- 10' 10 CTepeo<tJoTorpa<tJHQ 

B ro.n npH HCfiOnb30B8HHH CK8HHpy10lUHX 8BTOM8TOB. 

B03M0)f{H0CTb H3MepeHHSI TaKorO KOnH'IeCTBa tPOTorpa<tJHll Tpe6yeT, B CBOIO O'lepe!lb, 

aBTOMaTH3aUHH 3Tana npOCMOTpa H OT6opa C06biTHll, TaK KaK .QnSI o6ecneqeHHSI npOCMOTpa 

I- 2 MnH. co6hiTH ll Tpe6yeTCSI 50- 100 na6 opaHTOB H tPH3HKOB H 6onbwoe KOneqecTao o6o-

py!lOBaHHSI, 

Mo)f{HO nonaraTb, 'ITO aana'la aaToMaTH'IecKoro npocMoTpa H oT6opa ¢oTorpa¢HQ 

MO)f{eT 6hlib peweHa B 6nH)f{allwee apeMSI npH HCI10nb30B·aHHH CKaHHpyiOIUero aBTOMaTa, 

pa6oTaJOmero Ha 3CM c 6hiCTponellcTBHeM ~ I MnH . onepauHil a ceK H c cooTaeTCTByJO-

IUHM o6oeMOM onepaTHBHOll naMSITH (HanpHMep, K.llK-6600, eM. npHno)f{eHHe) . 

CnenyeT OTMeTHTb, 'ITO CTOHMOCTb TaKOr O o6opynoaaHHSI O'leHb aenHKa ( H3MepHTenb

HbiJ! H npOCMOTj)OBblll aBTOMaT CO C'leTHOI! MAWHHOI! MO)f{eT CTOHTb .00 6 MnH, .QOnnapOB), 

H ero HCfiOnb30B8HH€ .D.OCTYfiHO TOnbK U H8H6onee KpynHhiM H8y1.fHQ- HCC n e .D. OB8 T€nbCKHM 

UeHTpaM, 

noaTOMy cell'laC O'leBH!lHO , 'ITO nanbHellwee pa3BHTHe CHCTeM .QnSI CKO j)OCTHOI! o6-

pa60TKH KaMepHbiX ¢oTorpa¢Hll uenecoo6paaHO HanpaanHTb KaK no nyTH nanbHellwero co

aepweHcTaoaaHHSI CyiUeCTBYIOlUHX CHCTeM C uenbiO nonyqeHHSI 60nbWHX 11j)OH3BO.QH

TenbHOCTell , TaK H no nyTH paa pa60TKH 6onee 3KOHOMH'IHbiX CHCTeM 06pa60TKH, 

He Tpe6y10WHX npHMeHeHHSI CBepX6biCTj)biX C'leTHbiX MaWHH C 60nbWHM 06beMOM 

onepaTHBHOll naMHTH. B 3TOM nnaHe 6onbwoll HHTepec npencTaanHIOT B03MO)f{HOCTH npu

MeHeHHSI aHanorOBbiX ycTpOllCTB H aneMeHTOB C'!eTHOI! TeXHHKH B CKaHHj)YIOlUHX aBTOMa

Tax .QnSI COKpaiUeHHSI 06beMa HH<tJOpMaUHR, nepenaaaeMoll Ha 3CM • 

.ilpyrHM B03MO)f{HblM HanpaaneHHeM pa3BHTHSI SIBnSieTCSI paapa60TKa cneuHai)H3H pOBaH

HbiX C'leTHbiX YCTpOI!CTB , HaH6onee 11pHCI10C06neHHbiX lJ.nSI o6pa60TKH HHtPOpMaUHH, CO.Qep

)f{aiUei!CSI B KaMepHOM CHHMKe. 

60nbWOll HHTepec B HaCTOSIIUee BpeMSI npe.QcTaBnSIIOT pa60Tbl 110 COBepWeHCTBOBaHHIO 

CHCTeMbl H3MepeHHll C nOMOlllbiO H3MepHTenbHbiX npoeKTOpOB 

npH6opoa , yny'IWeHHe nporpaMM o6pa6oTKH H T.n. ) . 

( nOBbiWeHHe Ha.Qe)f{HOCTH 

nepcneKTHBa .QanbHellwero HCI10nb30BaHHSI TaKH X UpH60pOB - o6pa60TKa CHnbHO 

'3arpS13HeHHbix' ¢o'!'orpa¢Hll (HanpHMep, c KaMep BHnbCOHa npH HanH'IHH 6onbworo ¢oHa) , 

06Mep C06biTHll .OnSI 3a.Qa'l , He Tpe6yJOlUHX 60nbWOll CTaTHCTHKH, TlU!lTenbH blll o6Mep pen

KHX C06biTHll, nepeMepbl OT.QenbHbiX cnyqaea H T. n. KpoMe TOrO, 3TO OCHOBHbie H3MepH-
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T€nbHbl€ npH60pb1 .D.nSI na6opaTOpHA 1 HM€JOWHX orpaHH1.f€HHble B03MO>KHOCTH .D.nSJ H3rOTOBne

HHfl 6onee CnO)KHbiX CHCTeM. 

B 3aKnJO'IeHHe aaTop Bbipa)f{aeT 6naronapH OCTb Yl.B. YyaHno H B • .ll. V1HKHHY 3a 

yqacTHe a o6cy)f{.QeHHH · MaTepHanoa naHHoro o63opa 11 B.H . Mopo3y , y'lacTaoaaaweMy a 

HanHcaHHH naparpa¢a I. 
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