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PEt3:-JJ1bTAThI l1CCJIE~OBAHl1J1 

PE)KJ1MA J13MEPEHl1J1 HA OPOEKTOPE BOC-75 



PIO - 10642 

AcraxoB A,.fl., KoMoB r.M., CKpbinh 11,H. 

PeaynhTBTbI 11cc11enoBaH11ll pe)Kl!Ma 11aMepeH11ll na npoeKrope 
EnC-75 

B pa6ore OITIIC8llbl rpe60Ball11H, npen'bHBll<IeMbie oneparopoM K npl!B0AY 
KaperoK npoeKropa EnC-75, ilnH o60CHOB8IIIIH Bb16opa Belll!'lllllbl ue11rpitpy10-
1Uell CK0p0CTII onpeneneH0 cpenHeMonyllhH0e 0TKII0HeH11e npn ll3MepeHIIII 

oneparop0M K00pA11H8Tbl ornellbH0ll T0'IKII, K0T0poe 0K838110Cb paBHblM 

- 50 MKM, MHIIIIMYM BpeMe1111 ueurp11p0B8IIIIH onpeneneH npn CK0p0CTII 

nepeMemeHl!H MeTKII no 3KpaHy npoeKropa I c-4 MM/C, O6oCHOBbJBaeTCH 
Bb16op Bellll'lllllbl CK0p0CTII ABl!)Kelll!H MeTKII KBK <l>YHKUIIII paCCT0HIIIIH, Ha 

Koropoe Heo6xon11Mo ee nepe11,1ecr11rh. npuBene11a nepenaro'!11a11 <j,yHKUIIH 
II CK0p0CTHble xapaKrep11cr11K11 ll3Mep11TellbHblX KapeT0K. PacCMOTpeHbl 
xapaKrep11cT11K11 <j,op11,111p0Bare1111 cuP11a110B nar•rnKa nepeMeme1mll, 

Pa6ora Bb!IT0IIHe11a B fla6oparop1111 Bbl'IIICIIHTellhHOll TeXHHKH 
H 8BT0M8TH38UHH O11.f!H. 

Coo6UleHBe 06"LeJ1BHeHHOro BHCTHTYTa J1J1epHLIX uccne.110BaHllii. JJ.y6Ha 1977 

Astakhov A.Ya., Komov G.M., 
Skril I.I. 

PIO - 10642 

Results of Studies on BPS-75 Projector 
Measuring Regime 

Requirements of an operator for BPS-75 projector 
carriage drive are described. To substantiate the choice 
of centering rate value we deter~ined a mean module de
viation when a single point coordinate was measured by 
operator (- 50 mkm). The centering time minimum for the 
rate of marker shift on projector screen proved to be 
1-4 mm/s. The choice of marker shift velocity value as 
a function of a distance to which it should be shifted is 
substantiated. Transfer function and velocity characte
ristics of measuring carriages are given. Parameters of 
shift detector pulse former are discussed. 

The investigation has been performed at the Labora
tory of Computing Techniques and .flutomation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 

@ 1977 O61,eo1rneHHl,lli UHCRUl!l)lllf A0epHblX UCCAe0oeanuii,[ly6Ha 
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BBEnEHME 

Tipouecc H3MepeHHA KOOpllHHaT roqeK CHHMKa Ha H3Me
pHTenbHOM npoeKTOpe EIJC-75 /I ,21 _ MO)KHO yen OB HO paane
nHTh Ha cne/lyIOlllllB 9Tailbl, no uao6pa)l<eHHIO CHHMKa Ha 
o6aopHOM 9KpaHe npoeKTopa oneparop oueHHBaeT eaaHMHoe 

, , ' 

nono)KeHue MeTKH H uaMepgeMoA roqKH, a·areM onpenenger 
HanpaeneHHe, CKOpOCTh, HHorna YCKOpBHHe nepeMemeHH5I 
CHHMKa Ii MBTKH. nanee C IlOMOlllhlO .PYKO5ITKH ynpaeneHH5I 
OH aanaeT n1HrarengM KapeToK ew6paHHwA.pe)KHM pa6orw 
H COBMema_er Ha'MepHTenhHYIO MBTKY• C aanaHHOA TOqKoA. 
npyrHMH cnoBaMH, npouecc H3MepeHH5I KOOpllHHaT MO)KHO 
npencraBHTh KaK pa6ory aaMKHyToA CHCTBMW perynttpOBa~., 
HH5I no nonO)KBHHIO H CKOpOCTH, OllHHM H3 3B0Hh0B KOTOpoA 
5IBn5IeTC 5I qenoBeK -4 oneparop ( p Ii C • 1 ) • Ea)KHeAnme napa
MeTphl nptt6opa (roqHOCTb li3MepeHHA, npottaeonttrenbHOCTb) 
aaBHC5IT OT xapaKTepHCTHK OT/lBnhHbIX 3B0HheB C_HCTBMbl 
perynupoBaHH5I. TaK, Ha roqHOCTh COBMBlUBHH5I H3Mepn
TenhHOA MeTKH c BW6paHHOA TOqKoA CHHMKa BnH5IBT eenn
quHa ueHrp11py10weA CKopocru; a npu npoqux paBHWX yc
noBH5IX npouasonurenhHOCTh npu6opa _6yner Bb1me, ecnu 
BpeM5I H3MepeHHH KOOpllttHaT roqKH 6yneT Mano aaBHCBTh 
OT paCCTO5IHH5I, Ha KOTOpoe Hano nepeMeCTHTb CHHMOK 
H MBTKY. 3ro ycnoeue MO)KHQ" BbmonHHTh, ecnu npHBOll 
KapeToK o6ecnequeaer nocraroqHo 6onhmoA nuHaMuqecKHA 
nuanaaoH perynupoeaHH5I cKopocreA. 

B naHHOM coo6meHHH -npHBOll5ITC5I peaynhTaTbl uccne
llOBaHH5I xapaKTepHCTHK pa6oTbl ornenbHbIX 3BBHbeB, .npH
HHMaIOWHX yqaCTHe B H3MepurenbHOM npouecce, a HMBHHo:_ 
oneparopa, npueona KapeTOK H narquKa nepeMemeHuA. 
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TPEEOBAHHH, TIPEnbHBflHEM~E OTIEPATOPOM 
K TIPHBOnY KAPETOK 

Hae 6ynyT HeTepeCOBaTb ABe xapaKrepHCTHKH, CBSI3aH

Hhie C pa60TOH oneparopa: ea KBKOH CKOpOCTH nepeMeIUeHHSI 

H306pa>KeHHSI H MeTKH (unH ea KBKHX CKOpOCTAA) oneparop 

COBMemaeT H3MepHTenbey10 MeTKY H 3anaHHyJO TOtJKY CHHMKa 

c MHHHManbHOH OWH6Koii; KaK nonmaa MeHSITbCSI CKOpOCTb 

CHHMKa H MeTKH B 38BHCHMOCTH OT paCCTOHHHSI nepeMeIUe

HHSI? 

1. TipeABBPHTenbffYIO OUeHKY aemttJHHhl ueerpupy10meii 

CKOpOCTH MO>KeO nonytJHTb Ha OCHOB8 8KCnepHM8HT8nbHhlX 

Hccnenoaaauii xapaKrepucTHK pa60ThI onepaTopa a ycnoBHHX, 

CXOAHhIX C ycnOBHSIMH pa60Tbl Ha H3MepHTenbHOM npoeKTO-

pe / 3 ,41 _ TipuMeM TBKYIO MPAenb pa60TbI: KOI"Jla onepaTOP 

BHAHT, 'ITO MeTKa HatJHH88T COBM81U8TbCSI C TOtJKOii, OH OCTa

HaBnHaaeT KapeTKH, a nonaoe COBMeIUeHHe npOHCXOAHT 38 

apeMH peaKUHH oneparopa~ 

B pa6oTe/ 4 / npHBOAHTCSI Bp8MH aana3AhIB8HHSI onepaTopa: 

0,26-1-0,65 c. flHHeHHbJe pa3Mepbl TO'IKH H M8TKH Ha o63op

HOM 9KpaHe - OKOno 0,5 MM, OT<;:IOAB nonyqaeM ueHTPHPYIO

lllYIO CKOpOCTb RX nepeMeIIIeHHSI no o630pHOMY aKpaHy: 

0,7-1-2 MMIC. 

nng TOI"O, tJT06bI npoaepHTb nony-<IeHHYIO TaKHM o6pa30M 

BenHtJHHy UeHTPRPYJOIUeii CKOpOCTH, a TaK>Ke nonytJHTb naHHhie 

06 OWH6Kax, Mb! npoaenH cepHIO OnbITOB. Ha npoeKTOpe one

paTop H3Mepgn KOOpAHHaThl CHatJana OAHOH TOtJKH, aareM 

ABYX, OTCTOHlllHX Apyr OT .npyra H~ 1 n 2 MM. no ycnoamo 

onhITOB Tpe6oBanocb B03MO>KHO TOtJHee COBMeCTHTb MeTKy 

C TOtJKOfi, -npH 8TOM U8HTPHPYIOlll8SI CKOpOCTb MeHSinacb OT 

0,5 no 10 MMlc. H3MepSinHCb apeMst, 3aTpatJeHHOe onepaTo

poM Ha KB)KAhIH OTCtJeT, H OTKnOHeHHH OT cpenaero 3Ha-

tJeHHH KOOPAHHaThle OrKnOHemrn OT cpenaero 3HatJeHHst ~8) 

noACtJHTbIBanHCb no ipopMynaM 

N 
Ix 1 

Xs --
\ ~IX1-XI 
·B=-

(1) 

N 
KOOpAHHaT OAHOfi TOtJKH; xi - H3Me-

N u 

N - tJHcno H3MepeHHH 

peHHhl0 KOOpARH8Thl TOtJKH. 

Pe3ynbTaThl onbITOB noKa3aHhl Ha pH C. 2. 

4 

... 

r 

}, 

AamYUK 
I 

nepBHSl,IJ!HUU 

Dnepamoti -~ 1 , .. 1UJodpaxeHue 
Ha 3KpaHe 

p H C. 1. EnoK-CXeMa Cl{CTeMbl perynRpOBaHHH no nonomeHRIO 

I{ CKOpOCTH npu H3MepeHHH KOOpARHaT TOtJeK CHHMKa. 

T,ceKib 
f~ -I 3 

12 

10 

S2 

,"-a ~,.r ... ..,.__....__ /-..... ~-,7, Te \,._ _ _,,--=,,-= __ ..,, -·' 
6 ➔ ~ 

0 2 " 6 

pH C. 2. BpeMH UeHTPHPOBaHHH (Tl, T2) 
cpeAH8f'O 3H8tJ8HHst KOOPARHaTbI (ol, o2) 
CKOpOCTH H306pa)KeHHH. 

VlJ: 
fO 

H OTKnoHeHHSI OT 

KBK ¢YHKURH 
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TiepBbIH OilbIT - MHOPOKpaTHbie H3MepeHlHI KOOpJlHHaT 

OJlHOll TO"IKH! onepaTop COBMemaeT MeTKY C TO"IKOH, npOH3-

B0JlHT OTC"IeT KOOPJlHHaTbl (OJlHOBpeMeHHO BKnJO"IaeTC9 

C"IeT"IHK BpeMeHu:), nocne qero OTBOJlHT MeTKY Ha MHHHManh

HO B03MO)KHOe paCCT09HHe H CHOBa COBMemaeT ee C TO"I

KOH. Tiocne IlOBTOpHoro OTC"IeTa KOOPJlHHaThl C"IeT"IHK Bpe

MeHII ocTaHaBnu:Baercg. BpeM9, sarpa"IeHHoe oneparopoM 

Ha TaKyJO onepauu:ro B JlIIanasoHe CKOpOCTeii:. OT 0,5 MM/ C 

JlO 2· MMIC, yMeHblllaeTcg; nanee, no Mepe pocTa ueHTpH

pyromeii: cKopocrII, BpeM9 pacTeT (KpHBa9 Tl ). 0TKnoHe

HH9 OT. cpenHero 3Ha"IeHH9 KOOpJlIIHaThl B 3TOM OilhlTe (KpH

Ba9 01 ) npaKTII"IeCKII He 3aBHCenII OT CKOpOCTH ueHTplI

poBaHH9 II COCTaBn9nlI He 6onee 1,3 OTC"IeTa (ueHa OJlHOPO 

OTC"IeTa no o6sopHOMY 3KpaHy paBHa 35 MKM). 

Bropoii: OilblT - MHOPOKpaTHbie II3MepeHII9 JlBYX TO"IeK! 

onepaTop COBMeman MeTKY C nepBOH TO"IKOH, npOH3B0Jllin 

OTC"IeT KOOpJllIHaThI, nepeMeman MeTKY Ha 1 IIna 2 MM JlO 

COBMeIUeHII9 c npyroii: ToqKofi, nocne qero npo1ISBOJl1In 

IlOBTOpHhlfi OTC"IeT KOOPJlHHaThl. XapaKTep II3MeHeHII9 BpeMe

HII ueHTpHpOBaHII9 (KplIBag T2) T8KOH ,Ke, KaK II B nepBOM 

OilbITe, HO JlIIaila30H CKOpOCTefi, nplI KOTOpb!X nonyqaeTC9 

MIIHIIManbHOe BpeM9 ueHTpapoBaHH9, 3]leCh 6onhllle H paBeH 

1-t-4 MMIC. Pas6poc OTC"IeTOB KOOpJlIIHaT c pOCTOM CKOpO

CTII yBenII"IIIBaeTC9 OT 1,6 llO 2,6 (Kp1IBag o2 ). 
B 0601IX OilhlTaX C II3MeHeHaeM CKOpOCTII MeHgncg 

H xapaKTep npouecca ueHTpIIpOBaHII9. Tipu: ManhIX CKOpO

CT9X (0,5+-1,5 MMlc) npouecc COBMeIUeHH9 MeTKH C TO"IKOH 

CHHMKa B OCHOBHOM COOTBeTCTByeT IlPIIH9TOH Bhlllle MonenII. 

TiplI CKOpOCT9X 2+-4 MM/C npouecc COBMeIUeHII9 npuo6pe

TaeT KOne6aTenbHbIH xapaKTep. OnepaTopy ynaeTC9 COBMe

CTIITh MeTKY c TO"IKOH nocne 2t-3 IlOilbITOK. TipII 6onhlll1IX 

CKOpOCT9X KOne6aHII9 MeTKII BOKpyr TO"IKH nocraraJOT 

2-3 MM, ecTeCTBeHHO, yxynlllaJOTC9 ycnoBH9 pa60Tbl one

paropa. 

Ha OCHOBaHaII 3TIIX OilbITOB MO)KHO cnenaTh BbIBOJl, qTo 

HaII6onee np1IeMneMa9 CKOpOCTh ueHTPIIPOBaHII9 paBH8 

1-4MMlc, IlplI 3TOM pas6poc pesynbTaTOB II3MepeHIIH KOOPJlH

H8T,38BUC9llllIH OT onepaTopa, He npeBhllll80T JlBYX OTCqeTOB. 

6 

I. 

.. 

h 
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2. 3aKOH II3MeHeHII9 CKOpOCTII B 38BIICIIMOCTII OT paccTog

HII9 nepeMemeHeg MO,KHO nony"IIITh nyTeM cnenyromex paccy)K

neH1Iil:. TaK KaK peaKUH9 onepaTopa He MPHOBeHHa,To CKOpOCTh 

nepeMeIUeHII9 MeTKII non,KH8 6bITh TaKa9, "IT06bi OH ycneBan 

oueHHTb CIITYBUIIJO Ha o6sopHOM 3KpaHe npoeKTOpa, JlPYPHMH 

cnoBaMH, JlOn)KHa 6hITh nIIHeii:aag 3aBIICIIMOCTh Me,KJlY pac

CT09HHeM IlepeMeIUeHII9 MeTKII ll ee CKOpOCThJO. llng KOnH

qeCTBeHHOH oueHKH TaKOH 3aBHCIIMOCTH HaMII 6hlna· npoBene

Hbl cnenyromue OilbITbI. OnepaTop C pa3nII"IHbIMH CKOpOCT9MH 

nepeMeman MeTKy H3 OJlHOfi TO"IKH B npyryro, paCCT09HHe 

Me*JlY HHMII 6hrno 10, 50, 100 II 150 MM. OT oneparopa 

Tpe6oBanocb nonacTh B soHy, paBHyro 1/10.paccrogHH9 

M0,KJlY TO"IKaMII. ill IIpIIHa 30Hbl 6hrna Bbi6paHa IICXQJlSI II3 

COOTHOIIIeHII9 BpeMeHII nepeMeIUeHHSI MeTKII II BpeMeHII peaK

UIIH oneparopa. B Ka)KJlOM cnyqae ¢1IKCIIpOBanoCb BpeMSI 

nepeMeIUeHIISI MeTKH. B Ka"IeCTBe npu:Mepa Ha p II c. 3 IlOKa-

38Hbl rpa¢HKH 38BHCIIMOCTII BpeMeHH nepeMeIUeHII9 MeTKH 

, T.ctK "I 

.3 

2 

1 

' ' I -
\ . ~ ..-" 
\ ,..---., ,,,.,,, -
\ ~ ,,.,,,,, 

...... - .... / 
.... , ,,,,... _____ ,., 

'v 

Y MM ,_c:--
100 200 300 /(DO 

p II C. 3. 3aBHCIIMOCTh BpeMeHII nepeMeIUeHH9 MeTKII OT 

ee CKOpOCTII • 

OT ee CKOpOCTII; paCCT09HHe M0)KJlY TO"IK8MII - 50 MM 

( KpHB89 1) II 150 MM. C IlOMOIUhJO TBKIIX 38BIICIIMOCTeil: 

7 



npII ycnoBIIII MIIHIIMyMa BpeMeHII 6binII HaiiJl0Hbl pactJeTHbie 
CKOpOCTII nepeMeIUeHIISI M0TKII B Ka)KJ:{OM OilbITe. Ha p II C. 4 
IlOKa3aHa o6nacTh II3MeHeHIISI CKOpOCTeil: nnSI uccnenyeMbIX 

pacCTOSIHIIli. 3HatJeHHSI CKOpOCTeil:, rrpn KOTOphlX nonytJeHo 

200 

fSO 

fj 

so 

V HH 
, C!,r 

so 100 fSD 

p H C • 4. fpaq>IIK II3MeHemrn pactJeTHOil: CKOPOCTH nepeMeIUe
HIIil: MeTOK B 3aBIICIIMOCTII OT paCCTOSIHIISI. 

MliHliManhHOe apeMSI, OTMetJeHbl TOtJKaMII. KaK BIIJ:lHO 1i3 
rpacpuKa, 3TII TO'IKII xopOIIIO annpOKCIIMlipyIOTCSI IlpSIMOil:. Ha 
OCHOBe rpaqJliKa Ha p Ii C. 4 MO)KHO CKa3aTh, 'ITO C yaenu

tJeHlieM paCCTOSIHIISI nepeMeIUeHHSI Ha 1 MM CKOpOCTb MO)K0T. 
6bITb yaenntJeHa )]PliMepHO Ha 1 MMlc. 

B aaKnrotJeHIIe sToro paaJ:lena aaMeTIIM, 'ITO rpaq>IIKli 
Ha p Ii c. 2 II 3 nocTpoeHbI no peaynbTaTaM II3MepeHnil:, 
BbmonaeHHbIX TpeMSI onepaTopaMII, onaa TOtJKa rpaq>1IKa 
ecTb cpenHee 3HatJeHue II3 100 naMepeHIIA. 

8 
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CKOPOCTHbJE XAPAKTEPl1CTl1Kl1 TIPl1B0.UA 
113MEP11TEflbH~X KAPETOK 

PeanIIaauIISI a nonHoil: Mepe Tpe6oaaHIIil:, npeJ:t'hSIBnSieMbIX 
onepaTopoM K rrpnaony KapeTOK, SIBnSieTCSI npOTIIBOpetJHBOil: 
aanatJeil:: Heo6XOJ:lIIMO HM0Th MIIHIIManbHYIO CKOpOCTh nng 
ueHTp1IpOBaHIISI H MaKCIIManhHYIO - nng 6onbIIIIIX nepeMeIUeHIIil:. 
TaK, c ytJeToM paaMepoB o6aopHoro sKpaaa npoeKTopa 
ETIC-75 cKopocTh J:tBII)KeHIISI KapeToK .non)KHa II3MeHSIThCSI 
oT 0,1 MMlc no 140 MMlc. CKopocTHb1e xapa:KTep1ICTIIKII 
J:lBIIraTeng npn aanaHHOM MOMeHTe Harpy3KII He Il03BOnSIIOT 
nonytJIITb TaKyIO 30Hy peryn1IpOBaHHSI CKOpocTeil:. 

l13M0HSISI K03qJqJHUII0HT nepenatJII penyKTOpa, MO)KHO nony
'IIITb KOMilpOMIICCHblli aapliaHT: MaKCIIManhHaSI CKOpOCTb 6y
neT HII)K0 )Kenae·Moil:, a MIIHIIManhHaSI BbIIIIe Heo6XOJ:lIIMOil:. 
Ho TBK KaK Tpe6oBaHHe MIIHHManbHOil: CKOpOCTH CBSI3aHO 
c TOtJHOCThIO npn6opa, TO Bb1IlOnHeH1Ie ero CTaHOBHTCSI o6SI-
3aTenhHOil: aanatJeil:. OcTaHOBIIMCSI Ha peIIIeHIIII 3TOil: npo6ne

Mbl 6onee rronpo6Ho • .UnSI nonytJeHliSI ueHTpupyromeil: cKopo-
CTII a CliCTeMy ynpaaneHIISI J:lBliraTenSIMli KapeTOK 6bma BBe
neHa KOppeKTlipyromag o6paTHaSI CBSl3b, COJ:l0p)KaIUaSI anepuo
J:lli'IeCKOe RC-aaeHo, yc1In1iTenh Ii orpaHli'IliTenh ypoBHSI Bbrxon
Horo HanpSJ)KeHuSI. CxeMa cpopM1IpoaaH1iSI C1IrHana o6paTHoil: 
CBSl31i OillICaHa B /S/. . . 

Ha p II C. 5 IlOKa3aHa CTpyKTypHaSI cxeMa CIICT0Mbl pery
n1IpoBaH1iSI CKOpOCTH J:lBliraTeng 161. TiepenaTOtJHBSI cpyHKUliSI 
38MKHyToil: CliCTeMbl 6yneT paBHa: 

KA (1 + Tp) 
W(p)= 3 2 

T3TMTp +(T3T+TMT+T3 TJp +(T3+TM+T)p+1+KAK oc 

3necb T3 n TM - sneKTpoMarHnTHaSI II sneKTpoMexaHntJec
KaSI nocTOSIHHbie nauraTeng. T 3 = 0,01 c, TM ~ 0,05 c. 
3TII naHHbie nonytJeHbI II3 rpaq>IIKa nepexonHoro npouecca 
II3MeHeHliSI CKOpOCTII nanraTenSI. npII pa30MKHYTOH uenn 
o6paTHoil: CBSI3II. KA - KoscpcpIIUIIeHT nepenatJII nanraTe-
ng BMeCTe. C penyKTOpOM. OH paBeH OTHOIII0HIIIO CKOpOCTII 
KapeTKli B ycTaHOBliBIIIeMCSI pe)KHMe K BXOJ:lHOMY HailpSJ)KeHIIIO 
J:lBIIraTenSI npu paaoMKHyToil: uenu o6paTHoil: CBSI3II. KA= 
= 0,65 MMlc.B. 
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K.s 
(f + 73P)(f-f !Mp) 

Y 
,.,,., 

,NK 

Koc 
{f + T/J 

pH C. 5. Crp'yKTYPH8.SI cxeMa CHCTeMhl perynHpOB8HH.SI CKO

pOCTH llBHI'8TenSI. 

113 aaanH38 nepenaTO'lHOfi cpyHKUHH 38MKHYTOH CHCTeMbl 
nnSI BW6paHHhlX 3Ha~eHufi IlOCTO.SIHHOH BpeMeHH anepuonu
'leCKOI'O 3BeHa T 6wnu nony'leHw KoacpcpuuueHThl nepena'IH 

(Koc) uenu o6paTHOfi CBSl3H, npu KOTOphlX CHCTeMa coxpa
HSieT ycTOtt'lHBOCTb. TaK, ecnu T = T3 unu T =TM , To Koc ::;_ 

S 22 c.BIMM; nng T = lOTM unu T = T3 /10 K0 c.s: 110 c.BIMM. 
C npyrofi CTOPOHhI, Koc MO}KHO H8HTH K8K OTHOllleHHe CKO
pOCTH KapeTKH .B ycTaHOBHBll!eMC.SI pe)KJIMe KO BXOJ:lHOMY 
aanp.SI}KeHHIO nsuraTen.SI npu 3aMKHyTofi uenu o6paraofi CB.SI-
3H. 

ileficTsyg MeronoM nocnenosarenbHhlX npu6nH}KeHufi, no 
H3BeCTHhIM T H Koc MO}KHO nono6paTb napaMeTphI uenu 06-
paraofi CB.SI3H (sentt'!HHY conporusneHHSI R, eMKOCTH C u 
yposeHb orpaauqeaug) TaKHM o6pa30M, '!To6w nony'luTb 

H Y}KHbie CKOpOCTH. M HHHManbHa.SI CKOpOCTb, KOTopy10 Mb! 
nonyqunu, paBHa 0,04 MMlc, M8KCHM8nbH8.SI - 40 MM/c. 

Oneparop H3MeHSieT CKOpOCTb KapeTOK C IlOMOll!blO naT
'lHKa ,, yron-KOA,,. n O npuauuny pa60Tbl TaKOH ABT'IHK .SIB
n.SieTC.SI ycTpOHCTBOM CT8TH'leCKOI'O THna. no cpasHeHHIO 
c TaK Ha3hrnaeMhIM "ll!apoM nepeMemeaufi" (TRACK BALL), 
KOTOpblll 06bI'lHO ri.r,uMeH.SieTC.SI an.SI 38J:l8HHSI CKOpOCTH s' no
no6HbIX npu6opax1 I' OH HMeeT TO npenMymeCTBO, 'ITO OCB0-
60)KJ:l8eT oneparopa OT aeo6XOAHMOCTH IlOCTO.SIHHO BpamaTb 

lllap. TeM caMbIM C03AaIOTC.SI 6onee 6naronpH.SITHbJe ycnOBH.SI 

10 

nnSI pa60ThI. C BhIXOAa AaT'lHKa CHHMaeTCSI 3-pa3pSIAHhlll 
curaan B KOAe fpeg, Il09TOMy KapeTKll HMeIOT 7 CKOpOCTeii, 
npn'leM 1-.SI, 2-.SI u 4-g CKOPOCTH MOryT 6hITb ycraaosneHbl 

He3aBHCHMO OT ocranbHhIX. Ha pH C. 6 IlOKa3aH rpacpHK pa-
60'!HX CKOpOCTefi KapeTOK (KpHBa.SI I). 3necb ueaTpupy10-
mag CKopocTb pasaa 0,1+-0,15 MM/c. Kpusag II· pucyHKa 
noKa3hlBaeT H3Meaeaue CKopocTefi 6e3 uenu o6paraoD 
CB.SI3H. 
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p "C. 6. fpacpHK pa60'IHX CK'?POCTefi KapeTOK. 

XAPAKTEPl1CTl1Kl1 ~OPMl1POBATEn~ Cl1fHAnOB 
ilATT.Jl1KA TTEPEMEIIIEHl111 

OTC'leTHa.SI CHCTeMa npoeKT0pa COCT0HT H3 naT'lHK8 
nepeMemeaufi n 6noKa perncrpaunu KoopnnaaT12[0nanM H3 
OCH0BHhIX Tpe60B8HHfi, npeA'l,.SIBn.SieMbIX K HHM, .SIBn.SieTC.SI 
Hane:lKH0CTb onpeneneHH.SI K00pAHH8TbI. TTpH'lHHOii c6oeB B 0T
C'!eTH0ii CHCTeMe M0ryT 6hITb noMexn, B03HHKaIOll!He npn 
pa6oTe npusona KapeT0K (ucnonanTen&HhIX ycunuTeneii H 
ABHI'aTeneii) • TToMeXH np0.SIBn.SIIOTC.SI B BHAe BhICOK0'!aCT0T
HbIX H8B0AOK Ha llIHHaX IlHT8HH.SI H "3eMn.SI" 1 a TaK:lKe HH3K0-
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qacTOTHoro npeH¢a ypOBHeH CTa6unuaupoaaHHbIX HCTOqHHKOB 
IlHTaHHH. Hx ypoBHH HHOrna npeBOCXOllHT ypoBHH curaanoa 
naTqHKa nepeMeIUeHIIH. TiosTOMY, aamIITllB ¢opMupoaarenb 

curHanoa narquKa nepeMeIUeHIIH or no:lKHbIX cpa6aThIBaHIIH, 
Mbl pewIIM a OCHOBHOM npo6neMy Hane:lKHOro BblqIIcneHIISI 
KOOpilllHaThI. 

llnSI npoeKropa ETIC-75 6hino paapa6oTaHo HeCKOnbKO 
BapttaHTOB CXeM ¢opMllpoaaHHSI CHrHanoa (cM., HanpIIMep/81). 
Ha pH C. 7 noKa3aH ¢opMttpoaaT~nh, KOTOpb!H B llCilbITaHIIHX 
Ha noMexoaamumeHHOCTb IlOKaaan nyqwue peaynbTaTbI. TaK, 

300/C 
+GG 

fK 

Sfo 

'PA-3 3K <p.Q-3 

Puc. 7. ct>opMupoaaTenh cur Hanoa narquKa nepeMeIUeHttH. 

CXeMa coxpaHHeT ¢opMllPYIOIUlle CBOHCTBa npll OllHOBpeMeH
HOM ll3MeH8Hllll IlHTaIOIUllX HanpH:lKeHHH OT ±.4,5 B no ±.7 B. 
CxeMa nonycKaeT paa6poc nIITaromux HanpH:lKeHIIii ±.1 B. Ta
KOH nuanaaoH H3MeHeHIIH npeBOCXOilllT MaKCIIManbHbIH ypoBeHb 
noMex. 3To nocTIIraeTcH aa cqeT Toro, qro pa6oqag roqKa 
onepaUIIOHHoro ycunIITenH {OY) II aMnnIITyna curHanoa c 

¢oTOilll0llOB, ¢IIKCHPYIOlllllX nepeMeIUeHHH nu¢paKUllOHHbIX 
peweTOK, He 3aBIICH':' OT HanpH:lKeHIIH HCTOqHllKOB IlllTaHHH. 
TiosToMy IlOMeXH Ha WllHax IlllTaHHH npaKTIIqeCKll He BnHHIOT 

,12 
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p ll C • 8. 3aBIICIIMOCTb 3llC ¢oTOilllOll0B naTqHK'a nepeMeIUe

HllH OT ocaemeHHOCTll (KpIIBaSI 1) ll CKOpocTeH llBH:lK0HllSI 
KapeTOK (Kp1rnag II ). 

Ha BhineneHHe cqeTHOro HMnynbCa B 6noKe perIICTpauull 
KOOPllliHaT, a BbICOKoqaCTOTHhie HaBOilKll Ha WllHe "aeMnH" 
(noMexII, np11aeneHHh1e KO axony OY) KOMneHcupyroTcSI era 

nII¢¢epeHuIIanbHbIM KacKanoM. CxeMa IIMeeT cnenyromue axon
Hbie xapaKTep11CTHKl1 '{ CM. p H C • 8): MHH11M8nbHbIH BXOllHOH 
curHan, npH KOTOPOM HaquHaeT pa6oTaTb cqeTHaH CHCTeMa, 
paBeH 35 MB, qro COOTBeTCTByeT OCBeIUeHHOCTll 1000 nroKc; 

pa6oqe8 yposeHb OCBeIUeHHOCTH - 1700-2000 nroKC (KpH-
BaR I ) i BO BC8M llHanaaoHe CKOpOCT8H KapeTOK 3llC ¢oro
illl0ll0B OCT80TCSI Hell3MeHHOH {KpHBaSI II ). 

B saKnroqeaue aaTOpbI Bh1pa:lKaIOT 6naronapHoCTb T .A.CTe
naaoaoii sa 6onhwyro noMOIUb a aa6ope CTaTHCTHqecKoro Ma

Tepuana. 
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