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B 3KCIIepHMeHTaiibHOfi H~epHofi ~H3HKe WHpOKOe pacnpOCTpa-

HeHHe HBXO~HT MeTO~HKa, OCHOB8HH8H Ha HCIIOnb30B8HHH HCKpOBbiX 

KaMep. O~HHM aa Haa6onee pacnpocTpaHeHHbiX cnoco6oa peracT

pauaa C06biTHfi B HCKpOBbiX KaMepax HBIIHeTCH ~OTOrpa~HpOBSHHe. • 

Bqre~CTBHe 60rrbWOI'O KOIIH'IeCTBa CHHMKOB 1• IIOCTynaiOWHX C HC

KpOBbiX K8Mep 1 OCTpO CT8BHTC5l BOnpoc 0 C03~8HHH 6hiCTpO~efiCT

BYIOWHX 8BTOM8THqeCKHX ycTpOfiCTB no HX o6pa60TKe, 

llaHH85l ~HCCepT8UH5l IIOCBSIWeHa ,c._oa~aH!IiO. nepaoro B. couaanac-

' TaqecKHX cTpaaax. CKaHapyrowero aBTOMaTa Ha aneKTpoaao-nyqeaon 

Tpy6Kel pa60T8IOWero_ C. aneKTpOHHOfi BblqHCIIHTeiibHOfi MSWHHOfi 

(38M). ABTOMaT npe~Ha3HaqeH ~IISI 06Mepa H o6pa60TKH CHHM

KOB C HCKpOBbiX KaMep, 

/14-20 22 25 35/ 
B ocaoay ~accepTaiiHH nono)!{eHbi pa60Tbi 1 

' 
1 

I • 

B. rnaae 1 ~accepTaiiHH co~ep)!{HTCSI o6aop aaaeCTHbiX aapy-

6e)!{HbiX 8BTOM8THqecKHX CKaHHpyiOWHX. ycTpOfiCTB ~IIH 06Mepa 

CHHMKOB C HCKpOBbiX KaMep, 

B 1962 ro~y Bhiwno coo6weaae o coa~aHHH B ClllA aBTOMa

Ta Ha aneKTpOHHO-rryqeaofi Tpy6Ke (3flT) ~IISI 06Mepa CHHMKOB 

/1 2/ 
0 HCKpOBbiX KaMep 

1 
, Eerarowee CBeTOBOe IIHTHO 3flT npOCBe-

qaaaeT CHHMOK, MOMeHTbl · BCTpeqa IIHTHa C noqepHeHHSIMH Ha CHHM

Ke KO~HpyiOTCSI. H nepe~aiOTCSI Ha o6pa60TKY. B 38M. 06Hapy)!{HB 

cne~ . qaCTHilbl H8 CHHMKe, 38M nepeXO~HT. K ynpaaneHHIO CK8HH

pOB8HHeM ~0 CIIe)!{eHHeM no CIIe~y. ABTOMST rrpHMeHSIIICSI ~IISI o6-

pa6oTKH IIpOCTefiWHX C06biTHfi B BH~e. 0Tpe3KOB npSIMbiX IIHHHfi; 
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.llpyi"HM npnMepOM aBTOMaTa C ynpaBnSJeMbiM CKaHHJlOBaHneM 

SJBnnoch ~paauyacKoe ycTpoficTBO ·'Apnauaa' 
131

• Ynpaane~ne 
,. 
·ocyiUeCTBnSJeTCSI no MeTK8M, H8HeCeHHbiM Ha CaMHX CHHMKaXo 

OuHaKo nan6onhwero ycnexa B uanHoM ·nanpaanennn uo6n

nnch B UEPHe ( )!(eaeaa), rue npn c6auannn aBTOMaTa • nrocn-

/5-8/ -onb' ncnonbaoaann cnnowaou c'beM HH~opMaunn co CHHMKa 

C nepenoJKeHHeM BCefi TSJJKeCTH o6pa60TKH 'HH~pMaUHH Ha 8BM. 

HueSJ cnnowHI)I"O CKaHnpoaaHnSJ B aToM aBTOMaTe aanMCTBOBaHa 

OT onTHKO-MeXaHnqecKOI"O ycTpOfiCTBa HPD 
141 

, Ha KOTOpOM , 

B qaCTHOCTH, anepBbie ii. 6binH•. o6pa6oTaHhi·· B aBTOMaTnqecKoM pe

mtMe CHHMKH 'c HCKpOBbiX KaMep •. OuHaKO aBTOMaT • nrocnonh., 

ncnonh3YIOIUHll SnT, 3HaquTenhHO npome HPD , n ero ycnex 

B aaaqnTenbHOfi CTeneau npeuonpeuennn nanpaaneane uanhHefiwe-

I"O pa3BHTHSI uaHHOll MeTOUHKH. 

B 1966-67 rouax 6hm coauaH eme pSIU aaToMaToB unSI o6Me
/9-12/ 

pOB CHHMKOB C HCKJlOBbiX KaMep • Bo BCeX STHX aBTOMa-

TaX npnMeHSIIOT snT H, KaK npaanno, CTpeM5ITC5I MaKCI!Manh-

HO ncnonb30BaTb B03MOlKHOCTH 38M. 

II • 

B rnaae II npnaeueao onncanne coauaaaoro B OHHH aa-

TOMaTa, paccqnTaHHOI"O_Ha o6pa60TKY CHHMKOB C 35-Mnnni!MeTpO

BOll nep~opnpoaaHHofi ~oTonneHKII. 

EnoK-cxeMa·.aaToMaTa npnaeuena Ha pnc. 1. AaToMaT coc-

TORT H3 CKaHnpyiOIUefi TeneBH3HOHHOll H nornqeCKOll qacTefi. 0H 

pa6oTaeT na nnann c 8BM ESCM-4, MouepnnanpoBaHHofi cneuna

nncTaMn OHHH 
1131• 

_ CKaHnpoBaHHe CHHMKOB OCyiUeCTBn5IeTC5I C. llOMOIUhiO SnT Bhi

COKOI"O. pa3peweHII5I. Ha aKpaHe SnT ~OpMnpyeTC5I CBeTOBOll pacTp 

TeneBH3HOHHOI"O THUa ( pnc. 2) • lfncno CTpOK B paCTpe MOJKeT 

6h~Th cuenano paBHhiM 63,127,255 nnn 511; nepeKnroqeHHSI ocy

mecTBnSIIOTCSI no KOMaHuaM OT 38M. CaeT OT SnT npoennpyeTC5I 
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o6~eKTHBOM H_a ~OTOCHHMOK ll ITpOCBeqHBaeT ero. nanee CTOHT 

,lf!OTOSneKTpOHHbiU YMHOlKHTellb ( 4>3~) t perHC~pHpyiOUlHU. MOMeHTbl 

BCTpeqH CBeTOBOPO ITSITHa CO Clle)laMH Ha CHHMKe. Pa3Mep CBeTo

BOPO ITSITHa - 30 MKM, ITliOUlallb 06pa6aThiBaeMOPO CHHMKa -

iS ~24 Mif • 0TcqeT KOOp)lHHaT' B aBTOMaTe ocymeCTBliS!eTCSI C 

ITOMOUlbiO UlTpHXOBOH peweTKH (war paBeH 60 MKM) H llH8POHallb-

HOH liHHHH, paCITOliOlKeHHhiX B napannellbHhlX OITTHqeCKHX KaHallaX, 

KOTOpble o6pa30Ballhl nyTeM OTneneHHSI qacTH CBeTa OT 3nT nony-

npoapaqHbiMH 3epKallaMH. npll STOM KOOpllHHaTa X 

CTpOqHOH pa3BepTKH OTCqHThlBaeTCSI B BHne: 

B)lOllb 

X~ n .I) X , (2.1) 

rne n - qHCliO cqeTHbiX HMITyllbCOB, Clf!OpMilpOBaHHbiX C ;OMOUlbiO 

WTpHXOBOH peweTKH II HHTepnOliSIUHOHHOPO reHepaTopa, KOTOpble 

riocTynHllll Ha' cqet'qllK OT Haqana CTpOKH j lJ X = 30 MKM - UeHa 

OTCqeTa, onpenenSieMaSI cqeTHblMH HMnyllbCaMH. KoopnHHaTa y 

BllOllb KanpOBOH pa3BepTKH orrpenenSieTCSI ClleJlyiOUlllM o6pa30M! 

Y = m .lJ X • tgcp , (2.2) 

Pile m - qHCliO cqeTHhlX. HMITYllbCOB 0 ITOCTYITHBWHX Ha cqeTqHK 

no BCTpeqH ITSITHa C JlHaPOHallbHOH llllHHefi; rp - yron HaKnoaa JlHa-

POHallbHOH liHHHH, ITOCTOSIHeH. 

B 3BM nepeJlaiOTCH KOJlhl n 11m OT BCTpeq CBeTOBOPO 

niiTHa CO ClleJlaM1f qaCTHU Ha CHHMKe H )lHaPOHallbHOH liHHHH. nnH 

HCKliiOqeHHSI BliiiSIHHSI pa36poca UlHPIIHhl HCKp Ha TOqHOCTb BOC

CTaHOBlleHHSI TpaeKTOpHH H3MepSIIOTCSI KOOpllHHaThl Haqana H KOHUa 

CKaHIIpOB8HHSI KalKJlOPO cneJla. 

0TCqeT KOOpllHHaT C ITOMOUlbiO WTpHXOBOH peweTKH H JlH8PD

H~IllbHOH liHHHH · BITepBbie npHMeHeH B naiiHOM aBTOMaTe ( HOBbiM 

SIBliHeTCSI IIpHMeHeHH9 )lH8POHallbHOH liHHHH) t qTO. U03BOliHll0 npaKTH

qeCKH HCKliiOqHTb BliHSIHHe Ha TOqHOCTb OTCqeT·a KOOpllHHaT HeliH-
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HeHHOCTH H HeCTa6HnhHOCTH nBH~eHHR CBeTOBOPO fiRTHS KaK anon& 

CTpO'IHOH, TaK·H Bnonb KanpoBOH paaaepTo~. 

nepenaqa H~¢opMSUHH B 38M, a TaK~e npHeM KOMSHA OT 

aee H ynpaaneHHe pa6oToii aBTOMaTa ocymecTBnmoTCR c no

MOI!lb!O ero noPH'IeCKOH 'ISCTH1 BbinOnHeH!IOH Ha 500 gqeiiKaX Ma

lllHHhl E3CM-4. Ha'IHHSR CKSHHpOoSHHe O'lepenaoro CHHMKS 1 38M 

ycTaHaBnHBaeT CBeTOBOe fiRTHO Ha nepayro CTpOKY pacTpa H naeT 

paapeweHHe npepaaTh ee c Ha'!anoM cTpOKH •• 8oiinR B npepbiBaHHR, 

38M nepexonaT Ha rpynnoaoii npHeM aa¢opMaUHH ao apeMR ace-

• PO npRMOPO xona CTpOKHo npH 3TOM OHa C '!aCTOTOH 120 KPU on-· 

paWHBSeT 6y¢epHble pePHCTpbl aBTOMSTS. H rijJH -HanH'IHH B HHX 

KonoB C'IHTbiBSeT B CBOIO. onepaTHBHYID naMRTb. nocne 3TOPO 6y

¢epHble perHCTpbi ocao6o~naroTCR ·nnR aaHeceHHR B HHX cnenyro-
. . 
~HX KOAOB. npH nnHHe CTpOKH 30 MM H BpeMeHH npRMOPO XOAS 

cTpOKH 10 MeeK aTo noaaonHno nocTH'Ih paapewaromeii cnoco6Hoc

TH SBTOMSTS . 30 MKMo HHKSKOH npyroii aanaqeii BO B_PeMR npHeMa 

HH¢opMaUHH 38M 3SHHMSTbCR He MO~eT. 8 KOHite CTpOKH B 38M 

nepenaeTCR li.tapKep ~wHua rpynnoBoro npaeMa, npHHRB KOTopblii, 

OHS · yXOAHT H3 npepb!BSHHR H 3SHHMaeTCR KOHTponeM H 'ISCTH'I

HOH o6pa60TKOH npHHRTOH HH¢0pMSUHH. LlnR C'beMa H~¢0pMSUHH 

C nocnenyrolUHX CTpOK 38M BO BpeMR o6paTHOPO Xona C":'pOKH 

non~Ha BbinaTh ·aaToMaTY KOMaHny paapemeHHR Ha CKaHHpoaaHHe. 

npeKpal!leHHe BblnS'IH 3TOH KOMaHnbi. 03HS'IaeT KOHeU C'IHTbiBSHHR . 
HH.¢0pM8UHHo 8peMR o6paTHOPO xona CTpOKH 1 B Te'leHHe KOTOpOPO 

38M BeneT o6pa60TKy1 TaK~e paBHO 10 MCeK. 803MO~HOCTb BeC

TH o6pa6oTKY cpaay nocne npaeMa HH¢opMaUHH oT oqepenHoii cTp·o

KH TSK ~e, KaK H B03MO~HOCTb ynpaBnRTb _'IHCnOM CTpOK B paCT

pe H B03BpaTOM CBeTOBOPO nSITHa Ha nepByro· CTpoKy, cny~aT nnR 

nOBbiWeHHR npOH3BOAHTe.nbHOCTH aBTOMSTSo 

KoHen CKaHHpOBSHHSI CHHMKa 38M onpenenge.T no HanH'IHIO 

o6paTHoro xona KanpoBoii paaaepTKH, o '!eM oHa yaHaeT ua· aHa

nuaa cooTBeTCTByromero paapgna CTaTycaoro cnoBa (eM. HH~~). 

3~KOH'IHB npaeM HH¢QpMallHH OT CHRMKa, 38M o6pa6aTb!Ba

eT . ee, 3anHCbiBSeT peayn&TaT Ha MSPHHTfiYIO neHTY 1 llSeT KOMaH-
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ny_ npOTBfiYTb ¢oTOnneHKy Ha OllHH Kanp H npRCTYnaeT K ynpaB

neHHIO 06MepOM HOBOPO CHHMKS. 

· 8 llHKne KS~llOH CTpOKH B 38M C'IHTbiBaeTCR. CTSTYCHOe • 

cnoao. 0Ho oTo6pa~aeT COCTORHHe llBOH'IHbiX aneMeHTOB norHKH 

aBTOMaTa B liaHHbiH MOMeHT H nepeliaeTCR 5 38M· no TeM ~e 

KaHanaM, 'ITO H KOllbi X H Y , HO CO CBOHM OTnH'IHTenhHblM. 

npaaHaKoM. AHanH3HpyR CTaTycaoe cnoao, 38M MO~eT yaHaTb 

0 HanH'IHH o6paTHOPO XOllS KallpOBOH ·pa3BepTKH, 0 npH'IHHe npepbi

BSHHSI (aBTOMaT B Ha'lane CTpOKH 1 no OKOH'IaHHH npOTR~KH nneHKH, 

onepaTop npH nycKe aaTOMaTa), o aanH'IHH npouecca npoTSI~KH 

nneHKH H np. 

803MO~HOCTb C'IHTbiBSHHR H aHanH3a CTSTYCHOPO cnOBa HC

nOn&3yeTCR 38M He TOnhKO nnR ynpaaneHHR pa6oToii aaToMaToM, 

HO TSKJKe H llnR KOHTpOnR "BbinOnHeHHR KOMSHll, 'ITO 3HS'IHTenhHO 

noBbiCHno ero Hane~H:ocTb. 

ABTOMaT npowen cepHIO HCnbiTaHHii, noKaaan npHeMneMbie 

nnR o6pa60TKH CHH.MKOB C HCKpOBbiX KaMep pe3Y:nbTSTbl (B 'ISCT

HOCTH1 TO'IHOCTb OTC'IeTa KOOpnHHST paBHS + 1Q MKM)o 3aTeM Ha-. . -
qancR ·aTan onbiTHoii aKcnnyaTaUHH. B Ka'leCTBe nepaoro a~cne-

pltMeHTa 6hma Bbi6paaa .aana'la n"o H3y'leHHIO p- p pacceRHHSI npH 
- . . . 

aHeprHRX 680 Maa. 3anaqeii iiBToMaTa npH aToM RBnReTCR H3Me-

peHHe H llOHCK CHHMKOB C none3Hb1MH C06biTHRMH1 J:InR KOTOpbiX 

BOCnpOH3BOnHTCR TpaeKTOpHR nponeTa 'ISCTHUblo LlanhHeHWSR o6-

pa60TKa aeneTCR no H3BeCTHbiM nporpaMMaM. 8 ¢eapane H Map

Te 1969 rona 6binO o6pa60TSHO 50 TbiCo CHHMKOB. npoH3BOnHTenb

HOCTb SBTOMSTS nnR naHHOPO 3KCnepHMeHTS COOTBeTCTByeT o6pa-

60TKe 7QQ-8QQ CHHMKOB B 'ISCo 

III. 

-8 rnaae III nHCCepTaUHH npHBeneH SHanH3 OCHOBHbiX Xa-

paKTepHCTHK SBTOMaTa. 

1. Pac'!eT Tpe6oBSHHH. K TO'IHOCTH OTC'IeTa KOOpnHHST H na

paMeTpaM OTC'IeTHOH . CHCTeMbl H TeneBH3HOHHOPO pacTpa. 

9 



Aaanaa nposonaTcg Ha npaMepe paccMoTpeaag aanaqa,.csg-_ 

aaaaol!. c H3MepeHHeM yrnos paccesmag s HCKposol!. K'aMepe 6ea 

MarHHTHOrO nong •. noKa3aH00 qTo B 3TOM cnyqae OIIIH6Ka· H3Mepe-

HHg yrna paccegaag (3 MO)I{eT 6biTb npencTasneaa ljlopMynol!.: 

a[El] = 
1 l 2 _ y( } (a 2 [X]+ 

y2l!t.Y l+tga a 
...!.a 2 [X] } + 
2 II 

1 2 2 1 2' 
v+( 

2 
} (af3[X]+ -a [X]}+ 

1+tg{3 2 H 

tga 2 tgf3 2 v +[( } +( ) 
· 1 + tg 2 a 1 + tg 2 {3 

a
2 [Y] 
H 

. , . r 
rne ll Y - paccTogaae Me)l{ny aneKTponaMH KaMepbi; a [X] 

a· 

(3.1) 

H~{3[X] - cpenHeKsanpaTHqeCKHe owH6KH, xapaKTepaayronme eTa-

THCTHqecKHH paa6poc nono)l{eHHH HCKP H aasacgruae OT yrna TpaeKTo

PHHj a
11 

(X] H a 
11

(Y] - cpenHeKsanpaTaqeCKHe OWH6KH. H3Me

peHHg BAOnb CTpoqHOH II KaApOBOH paasepTOK. 

noKa3aHO TSK)I{e 0 qTO OTcqeTHag CHCTeMa SBTOMaTa MO)I{eT 

6bxTb OllHCaHa C llOMOillbiO cnenyiOIIIHX MaTeMSTHqecKHX Bbipa)l{eHHH. 

0wH6Ka H3~v>epeHHH BAOnb CTpOqHOH paasepTKH! 

a
2 

[X]=a
2 

[X] +a 
2
[X]+a 

2 
[X]+ 

I'! u r w 

2 
[X], 

(3.2) 
+ n • u 

p 

a - OWH6Ka aa rne au - owa6Ka aa cqeT· ueHbi oTCqeTa; 
r 

a - ow116Ka 3a cqeT cqeT HHTepnonguaoHHO~o reaepaTopa; 
w 

wy1.tos; a - OmH6Ka 38 cqeT HeToqHOCTH WTpHXOBOH peweTKH; p . 

D - qHcno_penepHUX .nHHHH WTpHXOBOH peweTKH. 

0wa6Ka H3MepeHHH BAOnb KaApOBOH peasepTKH! 
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2 2 2 
a [Y] =a [X] tg ¢ +[0+y Xl+y }(l+y 

11 :· II' . I . 2 3. 
ll h 12 

} 2..{3 . ' 
(3.3) 

rne }! •Y2 ,y 3 -_ KOsljlljlHUHeHTbi, yqHTbiBSIOIIIHe Bn!lgHHe HenHHel!.-

HOCTH KSAPOBOH paasepTKH, AHCTOpCHIO pacTpa II Bn!lgHHe HBBOA

KH CeTH Ha ljlopMy paCTpa; /lh - Cpemtee paCCTOHHHe MelKAY· CTp0:. 

KBMH. 

Onpenen11s sKcnepHMeHTanbHbiM nyTeM senHqHHbl P!Ula napa

MeTpos, BXOAgruHX B BblpalKeHHg ( 3.1), (3.2) II (3.3), BHanH311py

eM COBMeCTHO 3TH Bbipa)l{eHHg MeTOAOM .sapHBUHH B llOHCKaX on

THManbHOro B_hi6opa HeHasecTHbiX napaMeTpos. HHlKe npHseneHbi 

peaynbTaTbi sapaaHTOB pacqeTa, nono)l{eHHbie B ocHosy coanaHHo

ro SBTOMaTa. 

Tpe6yeMag TOqHOCTb .oTcqeTa KOOpAHHaT. BAOnb CTpOKH 

a JX] = 8-10 MKM, snonb .Kanposoil paasepTKH o;
11 

[Y] =15-20MKM. 
H . . • • 

IlJar WTpHXOBOH peWeTKH . AOnlKeH 6b!Tb CttenaH ·oKono 60 MKM, 
• 0; ' • > 

BenHqHHa CBeTOBOro ll!ITHa '- 30 MKM, Tpe6oBaH,H!I K. TOqHOCTH 

HaHeCeHH!I penepHbiX nHHHH WTpHXOB<;iH peweTKH ?: p (X) :S 0,2 MKM, 

CpettHee paCCTOgHHe Me)I{Ay CTpOKBMH ./lb = 40-50 MKM. npll 

BblllOjiHeHHH 3THX . ycnOBHH A~ng. OWH6KH 38 cqeT H3MepeHHH <;:oc

TSBHT He 6onee 1/3 OT o6mefi OWH6KH H3MepeH!Ig yrna paccegHHH, 

. qTo MOlKHO cqHTSTb npeeM!JeMbiM. ToqaoCTb H3MepeHHH yrna pac

cegHHH, cornacHo ·pacqeTy, MO)I{eT AOCTHraTb senHqHHhi 0,1 °. 
2. 8bi6op Tllna anT .11 CKOpOCTH CKSHIIpOBSHHg. Tpe6osa- : 

HH!I K ljloKycepyrome-OTKnOHgromeMy KOMHneKcy H ero OllH<;SHHe •. 

nposetteHo 3KCnepHMeHTanbHOe• H3yqe_nee Xapa~TepHCTHK 

COBeTCKHX anT BbiCOKOro paapeweHHg. noKaaaHo, qTo y HSC 

eCTb llOAXOAgiiiHe anT, II qTo 113. HHX Hae6ol'Iee llpHeMneMOH gs

ngeTC!I Tpy6Ka c 3Kp.aHoM Tena )!(. AHalieaepyg ycnoa'Hg pa6oTbi 

anT• B ·asTOMaTe II B03MO)I{HOCTH aBM EaCM-4 no CKOpOCTH o6-

pa60TKH cqHTSHHol!. HHijlopMaulie, Mbi noKaaane,. qTo onTHManbHbiM 

. cnettyeT CqHT8Tb CKOpOCTb CKBHHPOBSH!Ig, COOTBeTCTBYIOIIIYIO. AnH

TenbHOCTH npHMoro xotta CTpOKH 10 M.ceK. 11 o6paTHoro xotta -

TaK)I{e 10. MCeK njJH AnHHe CTpOKH 30 MM. 

11 
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OllHOH H3 llOCTaTO'IHO cnoJKllbiX aalla'l npH coa)laHHH aBToMa-' 

Ta rumnacb paapa6oTKa cneuHallbHoro cpoxycHpyiOme-oTxnonsnome-

ro KOMnnexca ( $0K), o6ecne'IHBaiOIUero cpopMHpOB8HHe CBeTOBo-
.. 2 . 

ro nHTHa paaMepoM 30 MKM na nnomallH 18 x24 MM , onpellenHe-
· .. ;; 

MOH paaMepOM cpOTOCHHMKa. Paapa6oTaHHbiH $0K COCTOHT H3 cpo

KyCHpyiOPteH KaTyiUKH, OTKnOHHIOIUeH CHCTeMhi, CTHrMaTopa cpoKy

CHPY!'>IUeH KaTyiUKH, napbl IOCTHpyiOIUHX KaTyiUeK H MarHHTa Bbi

BOlla aneKTpOHHOrO ny'IKa Tpy6KH •. 0CHOBHbiMH npo6neMaMH npH 

paapa60TKe $0K HBHnOCb C03JlaHHe Tpe6yeMOH OTKnOHHIOIUeH CHC

TeMhi, a TaKJKe H3y'leHHe Tpe6oBaHHH K TO'IHOCTH H3rOTOBneHHH 

ee OT)lenbHbiX aneMeHTOB H paapa60TKa MeTOllHKH B3aHMHOH ycTa

HOBKH H HaCTpOHKH 3KpaHa 3nT, cpOKYCHpyiOIUeH KaTyiUKH, OTKno

HHIOIUeH CHCTeMbl H aneKTpOHHOrO ny'IKa 3nT • 

B peayllbTaTe ycnemuoro aaBepmeHHH aTHX Hccne.noBaTellb

cKH.X pi160T .6hln C03llaH $0K, n03BOnHBIUHH nilH HCIIOnb30B8HHH 

3nT BbiCOKOrO paapeiUeHHH Jt06HTbCH Tpe6yeMbiX peayllbTaTOBo 

B 'laCTHOCTH, npH CKaHHpOBaHHH mTpHXOB.OH pemeTKH c penepHbi-

MH nHHHHMH WHpHHOH 30 MKM AOCTHrHyTa rny6HHa MOJtynRUHH CHr

aana na BhiXOlle ct>3Y, paBHaH 55-65% na yxaaannoii BhiiUe nnomallH, 

'ITO ,HBnHeTCH BnonHe JtOCTaTO'IHbiM JtnH HaJteJKHOH pa60Tbl ,caMoro 

cnoJKHoro yana aBTOMaTa CXeMbl cpopMHpOB8HHH C'leTHbiX HMnyllb-

COB. 

3. Bbi6op cxeMhi H pac'leT Bhixo.naoro xacxa.na paaBepTKH. 

BbiXOllHOH KaCKall CTpO'IHOH paaBepTKH )lOnJKeH BHOCHTb MH

HHM81lbHbie HCKaJKeHHH B nHHeHHOCTb H CKOpOCTb nepeMeiUeHHH 

CBeTOBOrO nH;Ha no CTpOKe. BbiXOllHOH KaCKall Ka)lpOBOH paaBepT

KH JtOnJKeH no3BOnHTb onepaT.HBHOe nepeKniO'IeHHe CKOpOCTH Kall

pOBOH paaBepTKH.npH CMeHe 'IHCna CTpOK B paCTpe, JtOnJKeH noa

BOnHTb B03BpaiUeHHe B n1060H MOMeHT CBeTOBOrO nHTHa Ha .nep-

BYIO CTpOKY pacTpa •. 

. l]nH_ peiUeHHH 3THX BOIIpOCOB 6bina. npeJtnOJKeHa CXeMa BbiXOll-. 

HOro KaCKalla (pH C. 3) Ha TpaH3HCTOpaX, npellCTaBnHIOIUaH ycHnH

Tellb MOIUHOCTH C OTpHUaTenbHOH o6paTHOH CBH3b!O· no TOKY • Bee. 
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CBH3H 1 BKniO'IaH UeHTpOBKy paCTpa, OCynleCTBneHbl railbBaHH'IeC-

. ' /30-32/ 
I;I:H, 'ITO HBnHeTCH ero OTnH'IHTenbHOH 'lepTOH OT H3BeCTHbiX '· 

H n03BOnHeT ynpOCTHTb BKniO'IeHHe _B ero BbiXOJlHyiO Uellb OTKno

HHIOIUeH CHCTeMbi, a TaKJKe no3BOnHeT YllOBneTBOpHTb yKa3aHHbiM 

BbiiUe Tpe6oBaHHHM C03JtaHHH Ka)lpOBOH pa3BepTKH aBTOMaTa. 

OneHHM BenH'IHHbl HCKaJKeHHH CTpO'IHOii pa3BepTitH, BHOCH

Mbie BbiXOllHbiM xacxa.noM. Coc'l;'aBHB MaTpHuy npoBOllHMOCTH cxe

Mhi B onepaUHOHHOM BH_lle, H8XOllHM C ee nOMOIUbiO BblpalKeHHe 

TOKa B OTKnOHHIOIUeH KaTy}llKe npH nHHeHHO HapaCTaiOIUeM HanpH-

JKeHHH Ha BXOlle KaCKalla: 

iL (t) = aK 

R0 (K+ 1) +R
1 

+R L 
t- r( 1 

_!,_ 
.-e r ) ] , 

(3.4) 

rile K - xoacpcpHUHeHT ycHneHHH T 1 

paTHOH CBH3H; r = L 
R0 (K+1)+R 1+RL 

HaXOllHM cpopMyny OUeHKH BpeMeHH t
0 

npH paaopBaHHOH uenH o6-

Hcnonh3YH aTo IlbipaJKeHHe, 

3aTyXSHHH HenHHeHHbiX 

HCKaJKeHHH H3-3a HHAYKTHBHOCTH L : 

L 
t 0 ,;, fn 

·R 0(K+l)+R
1
+RL 

1 --, 
y (3.5) 

. rile y - xoacpcpHUHeHT ae.nHHeiiaocTH paaBepTKH. AaanHaHpyH c 

nOMOIUb!O non~eHHOH cpopMynbi BbiXOAHOH KaCKaJt, OCyiUeCTBnHeM 

no)l6op napaMeTpOB BXOllHIUHX B Hero aneMeHTOB, YllOBneTBOpHJO-

IUHH aaTyxaHHIO nepeXOllHOro npouecca"aa Ha'lallbHOM aTane CTpO'I-. ' 

HOH pa3BepTKH ( "' 60 MKCeK), KOTOpbiH HCKniO'IaeTCH H3 npouec-

ca CKaHHpOBaHHH CHHMKOB. TaKHM o6pa30M peweH BOnpoc 06 ycT

paHeHHH BnHHHHH HHllYKTHBHOCTH L Ha nHHeHHOCTb _pa6o'leH 'laC

TH_CTpO'IHOH paaBepTKH, a cne)lOBaTellbHO, H Ha TO'IHOCTb OTC'Ie-

Ta KOOpllHHaT. 

AHanH3HpyH CTa6HnbHOCTb cpopMHpOBilHHH BbiXOllHOro TOKa 

npH · 'aa)laHHOM HanpHlKeHHH Ha BXOlle K8CKalla, HaXOAHM, 'ITO KOacjl-· 

cpHUHeHT BapH8UHH TOKa v[ i L(t
0 

)] (OTHOCHTellbHaH XapaKTepHCTH

Ka paa6poca). MOJKeT 6hiTb npellCTaBnea BbipaJKeHHeM: 
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~ 

~ 
.:l 

I 

L ;f .. , 
) :t 

! 
I, 

i 
1: 
r 
I' 
j< 
!' 

, I' 

I 
; 
! 

J .•• , 

.\: 

v[i (t 0 )] ;,y[ 
L 

RJ 
Ro(K+1)+R +R ·+]20:2[K(to>l·+ 

. . :. 1, ·, L - . 

V · .K+L , 
+ [ Ro(K+_1)+Rt+RL ]2 u'~ [Ro(to)J+ 

1 .'" 2. 

~-=--:-:---=--=- ] 
Ra(K +1>+ RI+R L 

2[ 0 1 2_2[ 0] yu R
1
(t ·)] + [ .] .u RL(t ) • 

R
0 

(K +1) +R 1+ R L 

QnpeAenHB pSIA BXOASIIIlHX .B ASHHOO Bb!p8lK~HH9 napaMeTpOB, 

·He 38BHCIDIIHX OT pa3pa60T'JHKS, HaXOAHM .nyTeM 8HSnH38 onTH

ManbHbie 1-pe6oBaHHSI K Bbx6op! THna conpoTHBneHHli: R 0 a R 1 , 

npH KOTOpbiX H9CT86HnhHOCTb V 38 ·C1J'eT H3M9H9HHSI BH9WHHX' 

ycnOBHil: (npelKL19 BC9I'O TeMnepaTypb!) 6yAeT MIHHMSnbHOil:. no-

K838HO, 'ITO npH Bbi60pe B K8'I9CTB9 R 1 conpOTHBneHHil: THUS 

MnT, a B K8'J9CTB9 R 0 - THUS Enn, LIOCTHI'89TCSI CT86HnhHOCTb 

aMnnH.TyLibi B npeAenax 2-3%. Pe3ynhTaT pac'JeTa npoBepea sK

cnepHMeHTanhHO. lloCTHI'HYTSSI CT86HnhHOCTb SIBnSieTCSI AOCTSTO'J

HOH LinSI H8A9lKHOil: 'pa60Tbl OTC'JeTHOil: CHCTeMbl H nony'I9HHSI Tpe-

6yeMOil: TO'JHOCTH OTC'JeTa KOOpAHHST npH CKSHHpOBS~HHo 

B AHCCepTaUHH npH.BeAeHbi no.nHbie cxeMhl ljlopMHpOBaHHSI · 

CTpO'IHOH H KSLIPOBOil: pa3BepTOK, BKniO'JaiOIIIHe pa3pa60T8HHbiH Bbl

XOLIHOil:. KSCKSLI, SIBnSIIO.lllHHCSI OAHHSK~Bb!M AnSI o6eHX paaB~pTOKo 

4. HeKoTopbie . Bonpocbi pa6oTbi aBTOMaTa c: Bbi'IHC

nHTftnbHoll: MSWHHOil: 

B LIHCi:::epTSUHH npOBOAHTC~ 8H8nH3 nepB_biX LISHHbiX, nony

'IeHHblX npH 9KCnnyaTSUHH SBTOMSTa, C U9nb!O nony'IHTb OU9HKH 

LIOCTHI'HyTbiX pe3ynbTBTOB H B03MOlKHOCTeil: LISHHOil: M9TOLIHKH. 

AHanH3 nOK83biBSeT, 'ITO AOn~ 38TpaT BpeMeHH HS o6pa60TKY OA

HOI'O CHHMKa 3a c'JeT aBToMaTa cocTaBnSieT 1/3 o6mero BpeMe

HH o6pa6oTKH, ocTanhHbie 2/3 nauaroT. aa uonro 3BM E3CM.:.4. 

TaKHM q6pa3oM, ;MOJKHO C'IHTSTb, 'ITO Bbi6op napaMeTpoB SBTo-

MSTa (cKOpOCTb CKSHHpOBSHHSI H Lip.) SIBnSieTCSI 6nH3KHM 

K OnTHMSnbHOMy. 
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B TO >Ke BpeMSI B03MO>KHOCTH aneKTpOHHo-ny'leBOli: _ Tpy6KH 

II03BOnSIIDT IIOAHSITb CKOpOCTb CKSHHpOBSHHSI B 3-4 paaa. Ecnu rrpH

MeHHTb · TaK>Ke 6onee MOIIlHYID 3BM ( HanpuMep, Knacca E3CM-6), 

TO IIpOH3BOAHTenbHOCTb SBTOMSTa MO>KeT 6hiTb yaenH'IeHa Ha no

pSIAOK H COCTSBHT IIpH KpyrnocyTO'IHOli: 3arpy3Ke o6pa60TKy 

-.20 MnH CH~MKOB B rcA. npu 3TOM CTOHMOCTb o6pa60TKH OAHOro 

CHHMKS 6yA_eT Tore >Ke IIOpSIAKa HIIH Aa>Ke HH>Ke, 'leM B BapHaHTe 

pa60Tbl SBTOMaTa c 3BM E3CM-4. 

B AHCCepTSIIHH TSK>Ke paCCMOTpeHbl BSpHSHTbl pa60Tbi SBTOMS·

Ta C ABYMSI 3BM - Manoli: ynpaanSIIDI!leli: H 6onbmoli: AIISI o6pa6oT

KH1 II03BOIISIIDI!lHe HSHIIY'IIIlHM - 06pa30M HCIIOnb30BSTb HX B03MO>K

HOCTHo npHBOASITCSI OIIeHKH Tpe6oaaHHli: K xapaKTepHCTHKSM 3THX 

3BM. 

IV 

B rnaae IV AHCCepTaiiHH paCCMSTpl!BaiDTCSI BOIIpOCbl HaAe>K-

HOCTH SBTOMaTa. 

ABTOMST npeAHS3HS'IeH AnSI MSCCOBOli: o6pa60TKH CHHMKOB 

a. na6opaTopHhiX ycnoauSix. OH AOn>KeH 6hiTb HaAe>KHhiM B 

3KCrrnyaTaiiHH. B TO >Ke BpeMSI OTKS3bl B ere pa6oTe He BIIeKyT 

3S C06oli: KaTaCTpO~H'IeCKHX.nocneACTBHH 1 IIOST~MY AOCTSTO'IHO 

CAeiiSTb CHCTeMy onepaTHBHOrO IIOHCKa IIpH'IHHbl IIOIIOMKH H He 

yaneKSTbCSI H3nHIIIHHM IIOBbii!leHHeM HSAe>KHOCTH 3a C'leT 

peaepaupoaaHHSI H T.a. XapaKTepHoli: oco6eHHOCThiD aaTo

MaTa SIBnSieTCSI ere pa6oTa Ha nHHHH C 3BM, 'ITO ·OTKpbi

BaeT HHTepeCHhie B03MO>KHOCTH rrpeapameHHSI ere B KH6epHeTH

'IeCKYID CHCTeMy, crroco6HyiD caMOCTOSITenbHo rrpeoAoneaaTb OT- · 

AeiibHble C60H B pa60Te; OllHSKO 3lleCb TSK>Ke He CIIeAyeT CIIHIII

KOM YBIIElKS-TbCSI1 TSK KaK BCSIKHH KOHTpOnb C IIOMOI!lbiD 3BM Ao

IIOIIHHTeiibHO aarpy>KaeT ee H CHH>KaeT IIpOH3BOAHTeiibHOCTh. 
- . 
0CHOBa HSAe>KHOH pa60Tbl niD6oli: CHCTeMbl 3SBHCHT OT Ha-

Ae>KHOCTH ee aneMeHTOB. OcTaHOBHMCSI Ha aTOM aorrpoce. Hu>Ke 

16 

IIpHBeAeHa TeOpHSI paC'IeTa Ha HaAe>KHOCTb .aneKTpOHHhlX CXeM,_ 
. /35/ - . . . 

rrpeAIIO>KeHHSli aBTOpOM 

noKa3aH0
1 

'ITO 3Sl1S'IH pac'leTa HS HSAe>KHOCTb aneKTpOHHI>IX 

CXeM CBOASITCSI K peiiieHHID HepaBeHCTB BHaa: 

~Xo ±.(2-3)o[X]::;_ Xrp max~ ( 4.1) X 
rp min 

\ 

rae 
X

0 
- HCKOMSSI HOMi!HSnhHSli BeiiH'Ii!HS TOli: i!IIH i!HOli: xapaK-

Tepi!CTi!KH cxeMI>I ( KOScjxjli!UHeHT, ycuneHHli H Toll•) i - X -. rpa-rp 
cpeaHe-, 

HH'IHOe AOrryCTHMOe 3Ha'leHHe BeiiH!IHHhl X i a( X] 

KBaApaTH'IeCKaSI xapaKTepucTHKa paa6poca. Ecnu X SIBIISieTCSI 

·If" 
aT· Apyrux aneMeHTOB cxeMJ>I Y 1 , •• , Y n cjlyHKUHeli: 

He 

3aBHClii!lHX Apyr OT Apyra, TO a( X.] HSXOllHTCli KSK: 

a[ X] y i(~}2 a 2 [Y]. 
i=l a y I 0 . I • 

(4.2) 

BenH'Ii!Hhi a[ Y 1 1 MoryT 6hiTh mili:aeHJ>I H3 uaaecTHoro paa6po-

ca napaMeTpOB aneMeHTOB cxeMhio 

H.CKIIID'IHTenhHbili: HHTepeC npeacTaBIISieT B03MO>KHOCTb rrpoae-

AeHHli MaTeMaTH'!eCKOrO aHaiiH3S HS OIITHMSIIb~Oe IIOCTpOeHHEl 

aneKTpOHHOli: cxeMhi. AHarrH3HPYSI IIoAKOpeaHoe 
Bhtpa>KeHHe ljlopMy-

IIbl (4.2) IIpH IIOACTSHOBKe 
'IHCIIeHHI>IX ASHHI>IX B rrpouecce paC'Ie-

Ta Ha HSAe>KHOCTb 0 MO>KHO BhiAeiiHTb y3IIbl CXeMJ>I1 HaH6onee_ BIIi!liiD-

IUHe Ha paa6poc
1 

H onpeAeiiHTb nyTH HX yMeHblUeHHRo TaKHM o6pa-

30M1 yaaeTCSI MSKCHMSIIbHO 
0
HCIIOIIb30BSTb 3SIIO>KeHHbie B CXeMy 

• , ,_ I--

B03M0>KH0CTH, HepeAKO B HeCKOIIbKO paa Yny'IIIISSI ee xapaKTepHC-

THKHo 

.LlaHHSli MeTOAHKS _pac'leTa HS HaAe>KHOCTb aneKTpOHHbiX CXeM 

lliHpOKO npi!MeHSinaCh IIpH C03ASHHH SBTOMaTa, CylUeCTBeHHO COK

paTI!B CpOKH ere pa3pa60TKH ( H3BeCTH01 . 'ITO rrpa~TH'IeCK~li-. AOBOA-
- - ' . ; . . - /37/. 

Ka CXeM AO HaAe>KHOrO COCTOSIHHSI 3SHHMaeT 6onee 2/3 BpeMeHH ). 

B AHCCepTaiiHH npHBOlli!TC~ pSIA npHMepoB pac'leTa HeKOTOpb!x 

·cxeM SBTOMSTSo 0AHHM H3 TSKHX rrpHMepOB SIBIISieTCSI paC'IeT 1 
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npuaeaeHHhilf npu auanu.ae Ha CTa6u1IbuocTb ( aaaa'la, auanoru'I

HaH paC'IeTy Ha HSA8lKHOCTb) BhiXOAHOI'O KSCKatta .paaaepTKH. (eM. 

Bhnne). 

OnucaHHaH MeTOAHKa pac'leTa Ha HatteJKHOCTb npHMeHHMa K 

aneKTpOHHhiM CXeMaM TeneBH3HOHHOlf 'ISCTH, OAHSKO nOI'H'I8CKaSI 

'laCTb aaToMaTa BhinonHeHa ua CTauaapTHhiX Sl'leliKax 38M ESCM-4, 

H 3A8Cb npo6neMbl HatteJKHOCTH. Heo6XOAHMO paCCMaTpHBaTb B HHOM 

nnaHe. 

HaH6onee cnoJKHOH npo6neMoli npH sKcnnyaTaUHH aaToMaTa 

HBnHeTCSI KOHTponb AOCTOBepHOCTH nepeaaHHOli B 38M Ha o6pa-

60TKY HH$OpMSUHH OT CKSHHpOBaHHS! CHHMKOB. CrrOJKHOCTb perueHHS! 

STOH 3SAS'IH 3aKrriD'IaeTCSI B TOM, 'ITO npH OTKaae B,pa6oTe UenH 

XpaHeHHSI H n~pena'IH HH$OpMaUHH B OTAenhHblX paapSIAaX KOAa 

HH$OpMaUHH, BHeriJHe pa6oTa aBTOMSTa 6ytteT iipOHCXOAHTb HOp-

MSnhHO, HO B 38M nepHOAH'IeCKH 6ytteT nonaaaTbCSI HeaepHaSI 

'HH$OpMaUHSI. PerueHHe ASHHOH npo6neMbl B SBTOMaTe ocyrueCTBne-

HO 6naroaapg aanoJKeHHOli B Hero B03MOJKHOCTH HMHTHpOBaTb 

no nporpaMMaM 38M pa6ory TeneBH3HOHHoli 'laCTH. HMHTHPYH 

nocTyixneHHe B norH'IecKyro 'laCTh paaiiH'IHhiX HaaeCTHhiX 38M Ko

aoa, a 3aTeM npHHHMSSI HX no pa60'IHM KSHanaM CBSI3H, 38M 

nyTeM CpaBH8HHSI BhlASHHOI'O H npHHSITOI'O KOAa MO~eT CYAHTb' 0 

Ka'IEiCTBe pa60Tbl KaHana CBSI3H. flpaKTH'IeCKH BCe B03MOJKHhie . . ' 

KOM6HH8UHH KOAOB nepe6Hp8IDTCSI TSKHM o6pa30M 38 1,5 MHHyThlo 

8' Cny'lae c6oea 38M BhiBOnHT He06XOAHMyiD HH$OpMSUHID Ha ne-

• 'laTh, npenocTaanSISI 'lenoaeKy pemaTh, 'ITo nenaTh •. TaKaS! aoaMoJK-. 
, . 

HOCTb n03BOrrHeT CpaBHHTerrbHO nerKO OTrrattHTb Ka'leCTBO KaHa-· 

na caSiaH, a a npouecce sKcnnya!aUHH ocyruecTBrrSITb onepaTHa

Hhlli KOHTpOnb aa ero ·cocTOSIHReM. lJ.aHHaSI HneSI anepBhle npHMe

HeHa B OnHCSHHOM SBTOMaTe H noaaonHna noaeCTH HaneJKHOCTb 

ero SKCnnyaTaUHH no· BhiCOKOI'O ypOBHSI. 

8 npouecce pa6o'lero CKSHHpOBaHHS! CHRMKOB 38M TaKJKe 

Bane~ ~OHTp~nb. aa PS!AOM OCHOBHhlX napaMeTpOB aBTOMaTa. flpeJK

ne acero crona cnenyeT OTHeCTH KOHTponb aa pa6oToli KaHana 

$opMHpOBaHHS!, C'leTHhlX HMnynhCOB, KOTOpblli aeneTCSI 6naronapSI 
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auanuay nonHOI'O 'IRCna C'I8THhiX HMnynhCOB, c,PopMHpOBSHHhlX 

3a BpeMSI KaJKnoli C.TpOKHo 3TO .'IHCnO B KOHUe CTpOKH nepeaaeTC'SI 

a 38M, H. a' cny'lae uecoananeHHSI ero i; HOMRHanh!IhiM HH,PopMa

URSI OT naHHOlf CTpOKH HCKniD'IaeTCSI H3 o6pa60TKH. EcnH KOnH-

'18CTBO CTpOK CO C60SIMH STOI'O 'IHCna OKS3b1BaeTCSI nocTaTO'IHO 

aenHKO ( > 10%), TO 38M OCTaHaBnHBaeT p,a~oTy, ne'l!lTaeT npH-

'IHfiY H Bb;~bJBaeT. onepaTopa. flpH'IHHOlf HeHCnpaBHOCTH B STOM 
·--:-;.:i: .. c~ -"--- · 

cny'lae MOJKeT 6hiTb pac,PoKyCHpOBKa CBeTOBOI'O nSf!HS 3nT Hn~ 

'yxon' ypoBHSI AHCKpHMHHaUHH CHI'Hana OT IUTpHXOBOlf_._PellleTKH. 

OnepaTop c noMOIUhiD ocuunnorpa,Pa H aonhTMeTpa noncTpaHaaeT 

,STH napaMeTpbl H BHOBb aanycKaeT pa6o;.y aBTOMSTa. 

38M aen_eT KOHTpOnh no IUHpH~e TpeKOB, no MOHOTOHHOCTH 

uapacraHHSI Kona Y , no KOrrH'I~CTBY C'IHTbiBaeMOH HH$OpMaUHH 

u np. KaK oTMe'lanocb BhiWe, .38M TaKJKe cnettHT aa BhmonHenHeM 

nepenaHHhiX aaToMaTy KOM~Hn, HcnoJibayH nnSI sTHX ueneli aanpoc 

H aHanua CTaTyCHOI'O cnoaa. 8 cnyqae OTKa3a 38M noBTOpSieT 

KOMaHAY• EcnH OTKS3hl noBTOpS!IDTCSI, TO .38M OCTSHaBrrHBae_'i.: pa-

6oTy H ne'laTaeT npH'IHHY nonoMKH. 

4aCTH'IHO KOHTponb aa pa60TOlf aBTOMaTa aoanaraeTCSI Ha 

onepaTopa. C aToll uenhro eMy. npenocTaaneHhi Bhiaon H3o6paJKeHHSI oT 

CKSHHpOBSHHSI CHHMKa Ha aKpaH OCUHimorpa,Pa, KOHTpOrrhHhllf OCUHn

norpacp nnSI BbiBona OCHOBHblX CHI'Hanoa TerreBH3HOHHOH 'laCTH, 

BOnhTMeTp nnSI H3MepeHHSI nopOI'OB ·nucKpHMHHSUHH CHI'HarrOB Ha 

BhiXone 413Y H AP• 

flepe'IHcneuuhle Mephi no o6ecne'leHHID HaneJKHOCTH aaToMaTa 

o6ycnoaunH ero ycnemHyro aKcnnyaTaUHID. CTaTHCTHKa noKaablaaeT, 

'ITO aBTOMST norre3HO HCnOnh3yeT npHMepHO 75% BhinenSieMOI'O 

apeMeHH. Ha ~5% noTeph npHM~pHo .7-10% npHxonRTCSI .Ha. aaon 

nporpaMMhi H TeCTOBhllf KOHTponh, oKono 10-15% nanaroT Ha nonro 

oTKaaoa pa6oThi 38M E3CM-4, H nuillh oKono 5% - Ha nonro aaTo

MaTa (noncrpdliKa cpoKy~HpOBK~1 ycTpaHeHHe B03HHKSIDIUHX Reno-. 

rrSAOK B pa6ore neHTOnpOTS!lKHOrO ycTpOliCTBa; perynHpOBKa ypoa

Heli nHCKpHMHHaUHH CHI'Hanoa OT 413Y H np.) • . 
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. 0CHOBHhle pe3y11bTaTbl 

1. C Ue11bl0 H3y'leHHSI B03MOJKHOCTH C03l{SHHSI . 6hiCTpOAeHCT-
. . 

BYIOWei'O CKaHHpywmero 8BTOMaTa Ha aneKTpOHHo-ny'leBOH Tpy6Ke· 

l{nSl o6Mepa CHHMKOB C HCKpOBhiX KaMep, 6binH BhmOnHeHbl cneAyiD-· 

mHe HCCnel{OBaTenbCKHe pa60Thl! 

a). npoBelteHbl HCCnEll{OBaHHSI no Bhl6opy Tpe6yeMOH anT, 
noKa3aBWHe peallbHOCTb npHMeHeHHSI B aBTOMaTe anT COBeT

CKOrO npOH3BOl{C.TBa, npoaej:l eHbl HCCnel{OBaHHSI no BbJ6opy Han6onee 

nOl{XOl{SIWeli H3 HMeiOWHXCSI anT 1 a TaKJKe no Bhl6opy OnTHMa11b-

HOI'~ peJKHMa CKaHHpOBaHHSI, 

6). npoBel{eHhl HCCnel{OBaTenbCKHe pa60Thl no C03ltaHHIO cne

-~HanbHOro cpoKycnpywme-OTKnOHSIIOWei'O KOMnneKca, o6ecne'IHBaJO

mero COBMeCTHO C anT BhlCOKOro pa3peweHHll cpopMHpOB8HHe 6e

" ra10mero caeToaoro nSITHa ManLIX pa3Mepoa (30 MKM) Ha nnoma-
. 2 

ltH 1 npeBbiW810WeH pa3Mep ljlOTOCHHMKOB 18 x24 MM • 

_ a). npeAnoJKeH cnoco6 oTc'leTa KOOPAHHaT no ABYM OCliM c 

noMOWbiO WTpHXOBOH peweTKH H AHaroHa11bHOH nHHHH 1 n03BOnHB-

WHH npaKTH'IeCKH HCKniO'IHTb BnHliHHe Ha TO'IHOCTb OTC'IeTa HenHHeli

HOCT~· H HeCTa6nnbHOCTH KaK CTpO'IH~li, TaK n KaApoaoli pa3aep-

TOK, 

r), npoBel{eHhl pac'leTbl 1 n03BOnHBWHe .060CHOBaTb Tpef'ioaaHH; 

K TO'IHOCTH OTC'IeTa KOOpAHHaT npn CKaHHpOBaHHH CHHMKOB C HCKpo

'ahJX KaMep, pa3Mepy 6era10mero .. CBeTOBOI'O nliTHa, 'IHCny CTpOK 

B paCTpe H napaMeTp8M npeAnOJKeHHOH CHCTeMbl OTC'IeTa KOOpAH-

HaT, 

l{), npoael{eHbl HCCnel{OBaHHll H paC'IeTbl .Tpe6yeMOH TO'IHOC

TH H3rOTO~neHHSI aneMeHTOB onTH'IeC~OH CXeMbl aBTOMaTa, 

e). npel{nOJKeHa CXeMa BhlXOl{HOr~ KaCKal{a pa3BepTKH1 no3-

BOnHBWall cpaBHHTe.llbHO nerKO BKnJO'IHTb B era BblXOAHYIO uenb 

OTK~OHSIIOWYIO CHCTeMy H ocymeCTBHTb ynpaBnlleMoe CKaHHPOBaHHe 

no KOMaHl{aM O.T. aBM. npoBelteHbl- paC'IeTbl 'n HCCnel{OBaHHSI 

Tpe6'oaaHnli K napaMeTpa·M BhiXOAHoro KacKaAa CTpO'IHOli pa3aepT

KH C uen~JO YAO~neTBOpHTb l{OCTHJKeHHIO He06XOl{HMOH TO'IHOCTH 

OTC'IeTa KOOpltHHaT, 
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JK) • npoael{eHhl_ HCCnel{OBaHHSI no opraHH3aUHH. 

pa6oThl aBTOMaTa Ha nnHHH c :aBl•\. Pe3yn?TaT.OM nccneAOBaHnli 

B aToli o6nacTH SIBHnacb peann3oaaHHaSI B aBTOMaTe cxeMa norn

KH H CBll3H C aBM. EonbWOe BHHMaHHe 6hinO yAeneHO · BOnpocaM 

Hal{eJKHOCTH pa60Thl nOI'HKH aBTOMaTa, C HCnOnb30BaHHeM AnSI 

3THX ueneli B03MOJKHOCTeli aBM. 

n), npeAnOJKeH MeTOl{ KOHTpOnll_ Ka'leCTBa pa60Thl .JIOI'H'IeC-

KOH "!aCTH aBTOMaTa H KaHana CBSI3H C aBM, 3aKnJO'IaiOWHHCSI 
- - . '· 

B B03MO~HOCTH HMHTHpOBaTb no nporpaMMaM aBM pa6oTy T~n~ 

BH3HOHHOH 'laCTH aBTOMaTa,· aTOT MeTOlt noaBO.JJSieT· OTnaJKHBaTb .· . 
Ka'leCTBO pa6oThl norH'IecKoli 'laCTH H KaHana CBll3H Ha BbiCOKOM 

ypoaHe H BeCTH orrepaTHBHhiH KOHTponb B npouecce 3KCnnyaTaUHH.· 

2 • OcymeCTB.JieH() pa3BHTHe H npel{noJKeHa KOHKpeTH8ll MeTo

AHK8 paC'IeTa Ha H8l{elK~OCTb H CT86H11bHOCTb aneKTpOHHhiX CXeM, 

MeTO!IHKa OCIIOB8Ha H8 npnMeHeHHH aneMeHTOB TeOpHH BepOSIT

IIOCTeli, aaa'{HTenbaoe BHHMaaae B !Ieli yAenSieTCll aorrpocy aaann-

3a Ha l{OCTHJKeHHe M8KCHManbHhlX B03MOlKHOCTeli, aanolKeHHhiX B 

HCCnel{yeMOH CXeMe. npel{nOJKeHHall MeTOl{HKa WHpOKO.npnMe!Ill-• . 
nBCb npH C03l{8HHH aBTOMaTa, 'ITO CyweCTBeHHO COKpaTHnO CpOKH 

ero paapa6oTKH. 

3. Ha OCHOBe rrpoBelteHHbiX HCCneAOB8HHH BllepBble B COUHannc

TH'IeCKHX CTpaHa.x C03AaH ~KaHHpyiOWHH aBTOMaT H8 aneKTpOHHo-ny'le

BOH Tpy6Ke Anll 06Mepa .CHHMKOB C HCKpOBblX KaMep, ABTOMaT 

paCC'IHT8H·Ha pa60TY c'35-MHn.IIH~eTpOBOH nepljlopHpOBaHHOH cpo

TpnneHKOH, ~aaMep c~HMKa - 18 x24 MM
2

• PaaMep 6e_rBI:wero 

caeToaqro ·nSITaa - 30 MKM, TO'IHOCTb oTc'leTa · KoopAHHaT - 10 MKM, 

paapewa~maSI cnoco6HOCTb - 30 MKM. AaToMaT pa6oTaeT Ha na

HHH c SBM EaCM-4, MoAepHHanpoaaHHoli _ rpynnoli cneunanncToa 

/13/ . 
OH.HH • npoH3BOl{HTe11bHOCTb ero COOTBeTCTByeT npn Kpyr-

nocyTO'IHOH aarpy3Ke o6~a60TKe 2-4 MnH. CHHMKOB B I'Ol{1 'ITO 

Ha nopS!l{OK npeBbiW8eT npOH3BOl{HTe.JibHOCTb npH PY'JHblX H nony-

8BTOMaTH'IeCKHX MeTOl{aX o6pa60TKH H OTBe'laeT B HaCTOSIWee 

BpeMSI 110Tpe6HOCTSIM T~KOI'O HHCTHTYTB 1 KaK OH.HH (r • .Lly6Ha). · 
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