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EPMOJIAEB 

BHTanHH BacHnhesHq 

10 - 6849 

J1CITOJib;30BAHJ1E 3JIEKTPOHHbIX 
BliJqJ1CJIJ1TEJibHhIX MAIIIJ1H 

HA JIMHJ1J1 C ABTOMATJ1qECKJ1MJ1 
J1 ITOJIYABTOMATJ1qECKJ1MJ1 YCTPOWCTBAMJ1 

B CJ1CTEMAX OBPABOTKJ1 ~OTOrPA~J1W 
C TPEKOBbIX KAMEP 

CneQHanbHOCTb 05 260 -
npH(fopbl 3K_cnep"i1M8HTaJibHOH q>H3HKH 

Aeropeq,epar /1H~pr~ Ha COHCKaHHe yqeuoli creneHH 

K311,11H,llara TeXHHQecKHx uayK 

( llnccepT8ItHH H8flHC8H8 Ha pyCCKOM SI3b!Ke) 
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IlocneAHee l8CfiTHH8THe xapaKTepHayeTCfi mHpOKHM npHM8H8HH8M 
8H8KTpOHHWC BH'll!CHHT8HbHl:JX 11amHH (9BM) B paanH'lliWC o6naCTfiX 
aKcnepHll8HT8HbHOtt HA8PHOtt ~H3HKH. PeaKoe y1eJ1HqeaHe KOnHqecTBa 
nocTynaD~en B XOA8 aKcnepHM8HT8 HH~Opll8D.HH, ycnO:&H8HH8 aKcnepH-
11eHT8Hb~Oro o6opyAOB8HHH, pOCT CTOHIIOCTH npOB8A8HHfi 3KCnepH118HT8 
Ha COBP8118HHWC ~HaHqecKHX ycTaHOBKax o6yonoBHID1 nOHCKH nyTell 
HaH6onee 3ipql8KTHBHOtt o6pa60TKH nony11ae11wc ABHHWC. 

0AHY-H3 BSZH81\mHX o6nacTeA.npH118H8HHfi SBM B -~H3HK8 BHCOKHX 
aaeprHtt npeACT8BnH8T o6pa60TK8 ~HHbllOBOtt HH~Op118UHH C nyaHp_~KO- · 
BWC Kauep, HBHHDD!HXCH B HSCTOff~ee Bpewa HaH6onee IIOUUiHIIH 14 cno&-: 
HHIIH A8T8KTOP811H 3H8118HT8PHWC ~8CTHU. iOTOr~a~HqecKKe 118TOAH 
perHCTp81\HH HAepHHX B38HIIOA8llCTBMlt1 ilcnonb3Y8IIH8 B 118TOAHKe 
nyaHpbKOBWC KSJlep, o6nSA8DT orpouuon HH~OPIIBD.HOHHOI eUKOCTbD. 
lln11 TMnH11awc BOAOPOAHWC Kauep OAHB cTepeonpoeKD.Hff, COA8P:&MT 
50+70 THCfftl H306P.8:18HHI nysHpbKOB, ue·cquTall penepuwc 118TOK, 
uapanHH H T.A/17. IlpH ·1r1a11epeHHH T8Koro. CH>IIIK8 Ha 8BTOM8THqe- . 
CKOII CK8HHPYD~811 jcTpOltCTBe nonyqa~TCfi OKOJIO ioo THCfiq OTCtl8-
'fOB/2/. IlpoHSBOAHTenHocn njaHpbKOBWC Kauep AOC'rHraeT aecKonb
KHX IIHnnHOHOB WO!Orpa~mn B roA. 

B 8KcnepH118HT8nbHOI anepaon WH3HK8 mHpOK08 pacnpocTpaH8BHe 
HaxoiH TaK:&e 118TOAHK8, OCHOB8HH8fi.H8 Hcnonb30BaHHH BCKPOBWC 

, . . . 

Kauep. Hec110Tpfi B8 p88BHTM8 6ecwHnbMOBWC 118TOAOB Bi,IJIOA8 BB~Op-
118D.IH C HCKPOBWC K~ll8p .: WOTOrpa~HlleCKilll 118TOA OCT88TCfi HaB6onee 
npOCT!,111, YBHBepcanLHHMi 8 B pane cnyqaeB 8AH_HCTB8HHO B03MO:IHIDI. 
Kax npaBHno, 3KcnepH118HTH C HCKpOBlillH.Ka11epa11H OCHOB8HH Ba 
C'f8TIICTBll6CKOII 8H8!H38 6onHOrO KOHHll8.CTB8 Co6HTHll ( Tl4IlJ4qHHII 
HBnfieTCfi o6pa6oTK8 Anfl onaoro 8KCnepHll8HT8 B8CKOH:E,l{.14XCOT8H 
THCfiq C06HTBlt) • 
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QqeBH,iiao, t1To saJtat1a o6pa6oTKH yxasaHHWC BWlle noTOKOB HHqiop
uauHH, IlOCTynaDIIUIX c nysblJ)LKOBWC H HCKPOBWC Kauep, Tpe6yeT BUCOKO
aBTOUaTHSHpOBaHHWC HsuepHTeJILHWC ycTpoRcTB H BuqacnHTeJILHWC uamHH. 

PeqiepapyeuaH ~HCC8pTa!VIH BBJIHITCH pesyJILTaTOU pa6oT, BUilOJI
HeHHWC aBTopou c 1963_ no 1971 ro~ B 06'.&e~HHeHHOII HHCTHTYT8 H~ep
HWC HCC~e~oBaHHR, H IlOCBH1118Ha COS~8.HHD CHCTeu o6pa60TKH q>HJILIIOBOll 
HHq>OpllaUHH C HCilOJILSOBaHH811 SJI8KTPOHHUX BU'IHCnHTenLHwc.uamHH Ha 
JIHHHH C BBTOUaTH'l8CKHMH H IlOJIYaBTOMaTH'l8CKHUH HsuepHTeJILHUUH ycTa
HOBKBIIH. 

n11ccepTBUHH COCTOHT HS 4-X rJiaB. 

. rnaBa l IlOCBHllleHa COS~8.H111l B 1966-1968 r .r. B Jla6opaTOPBH 
BHCOKHX SHepr.11£1 murn .11suepHT8JILHoro. U8HTpa Ha 6ase B!,lq.llCJIHT8Jll?HOll 
i.tam.llHU B9CM-3M/3-t8/. CTpyKTypHaH cxe11a.11suep.11T8JILHOro ueaTpa npH
Be~eaa Ha p11c.1. Ero·ocHOBy COCTaBJIHDT CJI8~YDIIUl8 CHCT811U! 

' ' 

l) c.11cTeua onepaTHBHOtt 06pa60TKH'sKcnep111eHTamuux ~aHHwt 
c 66Cq>HJILUOBWC uarHHTO-CTPHKUl40HHbll/9/ (BID!M) H <peppHTOBbll/IO/ 
(B~K~) HCKpOBWC Kauep; 

2) Cl1CT8Ua- o6pa60TKH cfoTorpaqiHlt c TpeKOBWC Kauep Ha HSUepH
TeJILHWC nonyaBTOll8Tax (ycTaHOBK8X Till& rryoc/Il/) B pe:a11e Heno-
cpe~CTB8HHOlt CBHSH C 9BM; . ' 

3) cHcTeua o6pa6oTKH qi0Tor~aqi1tt c HCKP~BblX Kauep sa ocHoBe 
CKaHHPYDIIIBro aBTOUaTa ASJIT-1/7/. · .. · . - .. . · 

itJlll o6ecneqeHHH P~llHUa pa60TU BSCll..:311 Ha._Jil41iHH c pasnHtWoro 
po~a q>H3Mll_ecK, 11114 YCT8.HOBK8JIH COTPY~HHKaMH O~ffii:~.auna npoBe~eaa ee 

' . . ·.,;:.~/· 

IIO~epHl438UHH: YCT8HOBJI6H BTopolt Ky6 onepaTHBHOit nauHTH 611KOCTLD 
4K 14 opraHH_301!8.H nporpa1111Hu'1 KaHaJI BBO~ll-BUBO~a:wcc-1112/. 
rro~KJIDqeHl4e q>H3H'l8CKOtt annapaTypu K xas:any BSCll-311 ooy~eCTBJUIJIOCL 
qepes ueHTpaJILHoe' ycTpOiCTBO CBHSH C BH8WHHIIH o6~8K!8Jlll (UYC) II 
YCTpoitc'TBa ynpaBJI8HH!{ YYr + YY4• B xaqe_CTB8 Bs:emsero 06'.&8KT8 worna 
BUCTynaTL OT~emaaa q>H3H'l8CKaH YCT8.HOBKa'(ASXT-l),'Jrit6o·rpynna 
YCT8-!10BOK (IIYOC1 ♦ ITYD°Crn) ~ l{eHTpamaoe ycTpOACTBO CBHSH HCilOnL30-
BaJIOCL ~JIH KOMllyTau1,1H BICKOJILlGDCB~emHHX 06'.&8KTOB, _o6cnyHB8811blX 
~8.HHOtt 9Bll. YcTpottCTBa ynpaBJI8HHH 06ecnet1HBaJIH pa6o?y ua mlHBI c· 
SBM KOHKP8THWC qi11_a11qecKHX ycT8.HOBOK c yt10TOY HX aa~aaqoa11a, , 
CTPYKTYP!J, KOJIHqoCTBa H CKOPOCTH nocTynnoH~fl HHq>opwaUHH. PaccwaT-
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pHBaeTCH JIOrHqecKBJI cxeua UYC. KpaTKO o6~HCHHeTCH aaaaaqeaHe 
ynpaBJIHDl!lHX cHraanoB1 HcnonLayeuwc B nponecce 0611eaa HHWOPM~el 
. ueE.ztY SBM H BfiemaHME o6MltT8llH. -

nna IlO,ltKJlDqeHHH K B9CM-3M ycTaHOBOK C 68CWHJ1LIIOBYIIH HCKpOBY
MH KauepauH 6Yna paapa6oTaHa JIHHHH CBHSH, IlOSBOJlHBmaH BCCTH 
nepe.ztaqy .ztaHHUX aa paCCTOHHHe l KM na~anneJILHYIIH 45-paapH.ztHYIIH 
KO.ztaMH co CKOPOCTLII 250 000 CJlOB/ceK/ /. Orpaanemrn Ha CKOPOCTL 
nepe.ztaqn HaKJla,l{YBaJIHCL BOSMOSHOCTHIIH KaHana B9CM-3M 
( 80 000 CJlOB/ceK). IlpHBO,ltHTCJi WYHKUBOH8JlLHaH cxeua ycTpOICTBa 
ynpaBJ18HHH BYBO,l{OM .ztaHHWC C HCKpOBWC Kauep. OdocHOBUBaeTCJi BY6op 
B KaqecTBe Ka6enH CBHSH CHllll8TpHqHoro uarBCTpam.aoro BYCOKoqacTOT
aoro Ka6ena uapKB MKC. 8KcnnyaTaUHJi nHHHHCl3HSH aaqanacL B 1966 r. 
pa6oq111H HCDYTaHHHIIH ycTaHOBKH C 8 npoBonoqHYIIH HCKpOBUIIH Kalle-

. palm C weppHTOBOI naMJiTLll aa JlHHHH C B9CM-3M/3/. . . 
B 1967 rO.ztY B OH!IB 6YJIH aaBepweaY padoTu'no coa.ztaHHD H8118-

pHT8JlLHOI CHCT811li Ha 6aae nonyal3TOll8TBQ8CKHX ycTaHOBOK IlYOC, 
pa60Ta11~HX B pea111e aenocpe.ztCTBeHHOI c»aaH c B9CM-3M/8/. OnH
cu»aaTcH 6JIOK-cxeua H JIOrHKa pa60TY CHCT811Y, "IlYOC - B8CM-3M('. 

necaTL HauepHeJlLHYX nonya»TOllaTOB1 o6opy.ztoBaHHYX BJ18KTpo
ynpa»nHeMYIIH nHmylllHMH uamB!IKSllll una 8Yll-46ll', uorJIH no.ztKJIDQauc11 
K SBM•qepea U8HTpaJILH08 YCTPOICTBO Cl3HSH, KSK O.ztHH BHemHHA o6~eKT. 
YcTpoAcTBo ynpa»nea1a nonya»To11aTa111 06ecne1D11Bano nepe.ztaqy•B 9BM 
B tiponecce o6pa60TKH .CHHIIKOB 11a11epeaawc KOOP.ztHHaT, cnyae6HOI Hll
wopuanHB H KOll8.HJt oneparopa, ynpa»nHD!llllX pa6oToA .nporpa1111 1 a TaK
ae BYBo.zt Ha nHmylllHe uamHHKH coo61!leHHI onepaTopy Ha SBII o xo~e H 
KaqecTB8 Ha11epeBHI. H aaq9Jle !968 ~o~a 6una·HaqaTa OllYTHaa 9KCnny
aT8UHJi CHCTellll Ha 5 IlYOCoB Ha ua111 c BSCM-3111 noa»oillB■aa· np0Ha
»e9TH OKOHqaT811LHYD _OTJIB,ltKy 8JI8KTPOHH!a CX811 H ynpaBJlft~.eA npo
rpa1111Y1 a T8KE8 nonyqHL B8KOTOpll8 napallHPY, xapaKT8PH3YDlllH8 
CTeneH~ HCDOJlL80B8HHft SBll/131. Jl8.J1I,H8A■HII paaBHTl811 CHCT811ll 
ftBHJI8CL CHCT8Ma H8118pHT8JlLHYX DOJlYaB!0118TOB Ba JlHHHH C BSCll-4, 
COS.ztaBHa~ H 8KCIIJ1yaTHpyD~BJICH B B8CTOH~ee BP811H B Ba6opaTopHH 
BYQBCJl~T8JILHOI T8XHHKH H aBTOll&TISalUIH_OHfill • 

0.ztBHII HS BB8WHl!X o6~8KTOB, pa6oTaBmHX Ha JIHHHH C BSCM-311 ]3 

1auep1~enLao11 uea,ipe JIBS, a»nanca c1taa1py1111lHA aBTOllaT ASBT-1/5, 7I. 
ABTOMaT 6YJI paapa6oTaH B OHHH .ltJlft Ha11epeHHft CHHIIKOB C HCKpOBYX 
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Kauep. CKaaHpOBaHHe WOTOCHBMKOB B aBTOMaTe npOHSBO.ztHTCJi no' 
M8TO.ztY "6eryl!lero nyqa 11 C HCllOJlLSOBamrnu 8Jl8KTPOHHO-Jiyqenol 
Tpy6KH (SBT). IlpHBe.zteaa 061!laH 6JIOK-cxeua aBTOMaTa H KpaTKO pac
CMOTp8H npHHUHil ero pa60TY. naeTCH OilHC8HHe ycTpOICTBa ynpaBJie
HHH CK8HHpyDIIUIY 8BTOM8TOM. 3a.ztaqeA ycTpOHCTBa ynpal3Jl8HHJi HBJIJi
eTCJi: 

I) KO.ztHPOBKa CHraanoB, nocTynaDIIUIX·OT CKaHHPYJOl!leA T8JieBH-
8HOHHOit qaOTH aBTOYaTai 

2) nepe.ztaqa aaKO.ztHpoBaaHol HHwopuanHH B 8BM; 
'3) ynpaBneHHe pa60TOH aBTOMaTa B COOTl38TCTBHH C KOM8H,ltaMH, 

npHHHM88MNMH HS 9BM. 

Ha nHHHH c B8CM-3M aBTOMaT ASBT-I npomen HaqanhHYD CTSJtHD 
OTJla,l{KH C nporpauuauH ynpaBneHHH. BYJIH npOCK8HHpOB8HY CHHMKH C 
HCKpOBOA Kauepy H cnenHaJILHNe T8CTOl3N8 CHHYKH C uenLD npoBepKH 
pa60TOCilOC06HOCTH aBTOMaTa H HSY48HHft ero xapaKTepHCTHK. B .ztanL
aeitmeM ASBT-1 6NJI IlO,l{KJIDqea K SBM B3CM-4. 

Bo 2-oa rnaBe paccuaTpHBaeTca CHCTeua HauepHTeJILHwc nonyaB
TOMaTOB Ha JIHHHH C BY'llHCJIHT8JILHOH uamHHOH BSCM-4,, COS.ztaHHaH B 
Ba6opaTopHH BNqHCJIHT8JILHOH.TeXHHKH H 8BTOMaTH38UHH OHirn/14½!6/. 

KOHCTPYKUHH H3M8pHT8RLHhlX IlOJiyaBTOMaTOl3 npe.ztyCM8TpH.B88T 
qaCTHqHyD aBTOMaTHSaUHIO Tpy.zta onepaTOPOB Ha STane .ztOKyMeHT8JILHOH 
perHCTpauHH ,ll8HHhlX HSMepeHHH 88 cqeT npHM8H8HH!l BhlXO,ltHOrO nepwo
pHpyDl!l8rO ycTpoitCTBa. 0.ztHaKO OCHOBHaH qaCTL pa60TN, CBH~8HH8H 
c HauepeHHeM, KOHTponeu, nepe.ztaqeil HHWOPMSUHH B 8BM1 BNilOJIHHeTCJi 
BpyllHyD. Ha pHc.2 npe.ztCT8BJI8H npouecc .o6pa60TKH CHHMKOB c IIYSllPL
KOBhlX Kauep B BBTA mum Ha YCT8HOBK8X IlYOC C HCilOJILSOBaHHe'u nepwo
JieHTY ]3 KaqeCTBe npouei&yTOIIHOrO H!JCHT8JIH HHWOPM8UHH. Eo11Lmoe ICOJlH
qecTBO pyqaoro Tpy.zta Ha Bcex aTanax npouecca o6pa6oTKH 1 HcnonLao
BaaHe nepwopaTOpOB B KaqecTB8 BhlXO.ztHhlX ycTpOHCTB IlOBHmaeT BepOHT
HOCTL B03HHKHOl38HH!l OWH60K H Y.ztIDlHHeT IIOJIHNit UHKn o6pa6oTKH .ztO_ 
H8CKOJILKHX H8,lt8JIL. 

OCHOBHNM npeln!Yl!l8CTBOM. Henocpe.ztCTBeHHOH CBHSH nonyaBTOMaTOB 
C SBM (pHc.3) HBJIJi8TCH l303MOl&HOCTL onepaTHBHOro KOHTPOJIH IlOCTyna
Dlll8H C ycTaHOBOK HHWOPM8UHH C U8JlLIO o6HapyllteHHH H H8M8,l{Jl8HHOro 
1c11paBnea1a omH60K onepaTopoB H HauepHTenLHOH annapaTypu. Kpoue 
Toro, ycTpaHH8TCH SHallHTeJILHaH qacTL pyqgoro Tpy.zta Ha HeKOTOphlX 
3Tanax npouecca o6pa60TKH CHHMKOB, CBH88HHblX C npoBepKoM H HCIIpaB
JieHHeu nepwoneaT, BBo.ztou aawopuauHH B 8BM, nepeMepaMH co6HTHH H 
T •.zt • 
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Pup. 2. Ilpouecc o6pa6oTKH qioTorpaqiaa Ha Ha■ep~TeJIDHHX 
no21yano11aTax C BW3~011 ,llaHHWC Ha Iiepq>OJI6HTY~ · 
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Pie. 3 •. Ilpouecc o6pa6oTKH qioTorpaqiHii Ha Ha11epHTeJIDHWC 
nonyaBTOllaTax: B pe:&HYe Henocpe.ztcTBeHHOii CBHSH 

c SBM. 
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B peayJIDTaTe COKpa~aeTCH o6~ee BpeMH, aeo6XO,llliMOe .l(JIH oopa6OTKll 
q>liJIDMOBOii HHq>OpMau,rn. IlpHBO,llliTCH o6~ee om1caHHe CliCTeMl:I 11IIYOC -

ESCM-411 • 

PaccMaTpliB8IDTCH r rpyKTypa li JIOrliKa pa6OTl:I annapaTypu CBH3li 
l13MepliTeJIDHl:IX IlOJlyaBT MaTOB C 9BM. 06CYJK.l(8IDTCH Bonpocu KOHTPOJIH 
cacTeMbl. B OTJ111q11e OT c11cTeuu 11ITYOC - ESCM-3M", r.zte HaMepeHHue 
KOOp,llliH8Tl:I l1 _cnyxe6Hafl l1Hq>OpMaQllfl aanOMliHaJlliCD B .l(OilOJIHliT8JIDHblX 
qieppliTOBl:IX perlicTpax l1 cquTJ:IBaJiliCD B SBM napaJIJleJIDHl:IMll 45-paapH.zt
HblMli KO,llaMli, .ztaHHaH CllCTeua npe.ztycYaTpliBaeT napanneJIDH0-IlOCJI8.l(O
B8T8JIDHl:Iii Bb!BO,ll llHq>OpMaUlili rpynnaMH no 4 .l(Boliqaux paapa.zta. Ilpll 
STOM liCilOJID3YIDTCH Te xe aneKTPOHHl:I8 cxeYl:I ITYOCa, qTo ll npli pa6OTe 
C nepqiopaTopoM, IlOBb:UiaeTCff JrlilllD liX TaKTOBaH qacTOTa. BM8CTO 
8JI8KTpo-ynpaBJIH8MWC numy~HX M81llliHOK .l(JIH nplieMa liHq>OpMaQHli !13 
SBM Ha KaX,llOM nonyaBTOMaTe ycTaHOBJI8HO CBeTOBOe Ta6no, Ha aKpaa 
KOToporo B COOTB8TCTBllli C 38,llaHHl:III KO,llOM npoeQupyeTCH cooo~eHMe, 
COCTOH~ee Ha qipaabl l1 Qliq>pbl. 

IlpllBO,llliTCff OilliCaHlle TeCTOBO~ nporpaMMl:I, llCilOJIDSyeMOH .l(Jrff 
npoBepKll npoXOl!.l(eHllff liHq>OpMaQlili ue~.ztY ESCM-4 li nonyaBTOMaTaMli, 
a TaKxe .l(Jrff JIOKaJili38Qlili li ycTpaaeHliff OoHapyxeHHl:IX OlllliOOK. 

~Jrff onpe.zteJieHliH KOJIHqeCTBeHHl:IX xapaKTepliCTliK CliCTeMbl li liX 
aaBliCliMOCTli OT paaJiliqHblX peXliMOB pa6oTU npoBe.zteH TeopeTliqecKliH 
aaanua c ucnoJIDSOBaane11 aaaJIHTHqecKoro ueTOAa, 6aaupyro~erocff aa 
HenpepWlHblX MapKOBCKliX npoQeccax. lia1.1epI1T8JlDHble nonyaBTOYaTH Ha 
JrliHlili c ESCM-4 paCCM8TPHBa~TCff KaK O,llHOKaHaJIDHaff aaMKHyTaff CliCTe
Ma uaccosoro OOCJIYXliB8HliH C aeCKOJIDKliMli ( n) IlOJID3OB8T6JIHMli, C 
Olltli.l(8Hli8M, C HenpepuBHl:IM BpeMeHeM, C orpaanqeHHUM. IlOTOKOM SaffBOK. 
CllCTeMa liMeeT n +I COCTOHHliH 1 xapaKT8pll3YD~XCH KOJiliqecTBOM 
ITYOCoB, Olltli.ztaro~x oocnyXHBaHHff. Ilpe.ztnonaraeTi;H, qTo Bee noTOKli 
CO6UTli», nepeBO.l(H~lie CllCTeMy li3 O.l(HOro COCTOffHliff B .ztpyroe, HBJIH
IDTCH npOCTeilml1Mli. CoCTaBJieaa CliCT8Ma .ztliq>q>epeauaaJIDHblX YPaBHeHliH 
.l(Jrff BepOffTHOCTeil paaJiliqijJ:IX COCTOHHllii Cl1CT8MJ:I: P (t) t P Ct). · · · o n 
Hail.zteHl:I aHaJiliTliqecKlie BupaxeHliff .l(JIH npe.zteJIDHblX BepOffTHOCTeii 
po* pn I xapaKTepuayro~x IlOBe.zteHHe CliCTeMu B ycTaHOBliBmeMCH 

pexuue npu t.:... oo • Onpe.zteneHbl TaKxe TaKHe nap~eTpu, KaK Ma
TeMaTuqecKoe oxu.ztaaue .ztJiliHbl oqepe.ztli H cpe.ztHee BpeMH o6cnyxHBaauff 
O.l(H oj:\ aaHBKli. 
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llsuepeHHR, npoBeAeHHHe B peanbHOtt CHCTeMe, lIOBBOHHnH 
onpeAe1IHTb·llapaYeTpli BXOAHHX lIOTOKOB Tpe6oBaHHtt H lIOTOKa o6cny
~HBaHHR aaRBOK. Kpoue Toro, 6una nsuepeHa BenRtruHa P

0 
KaK 

OTHOmeHHe BpeueHH_ OXHAaHHR 38JIBOK Ha o6cny:imBaHHe· K o6~eyy Bpe
M8HH pa60Tli CHCT8Mli AHR pa3HliX n • OTMeqaeTCR AOCTaTOliHO xopo
mee COBna,neHHe C pesynbTaTaYH BliliRCJie!iHtt p O (n) . 1 nonyqeHHliYH 
aHaJIHTH118CKHY MeTOAOlf, H8CYOTPR Ha lIPHHflTlie AOlly~emm npH COCTaB
neiim• MaTeMaTHqecKott MOA8JIR CHCTe11.1,1. 

Tpeua rnaBa nocBfll!lella omwam110 ycTpottcTBa ynpaBneHna onTHKO-
. M8XaHHll8CKHU CKaHHpyll~HM aBTOMaTOM CA AJifl H3M8p8HHfl WOTOrpawntt 

C nyslipbKOBliX KaYep717118/. B !a6opaTOPHH BliliHCHHT6JlbHOtt T8XHHKH 
H aBTOYaTHBaLtHH OllHll-peaJIH30BaHa Ha_OCHOBe CKaHHPYll~ero aBTOMaTa 
CA CHCTeMa o6pa60TKH WOTOrpawul c lIYBliPbKOBliX Kauep c lIOJIHliY 
ynpaBneHneu ( f'ull or road guidance ). 06~8Jl cxeua yKasaH-
HOtt CHCT8Yli o6pa60TKH npHB8A8Ha Ha puc.4. 9Ta~, nsuepeHmI Ha CA 
npeAm8CTBY8T 3Tan lIP8ABapeTeJibHOtt o6pa60TKH CHHYKOB Ha 60Jibmll 
npocuoTpOBO-H3Y8PHT6JlbHliX CTOJiax EITC-2. 

PeaymTaTH npeABapHT8J!bH0'1 o6pa6oTKH CHHYKOB HaKallnHBallTCll 
Ha MarHHTHOtt neHTe H nepeAaETCfl SaTeY Ha 9BM CnC-!604A 1 ynpaBJIH
ll~ll CKaHHPYll~HY aBTOYaTOM. CKanHpyll~tt aBTOMaT COCTOHT HB OlITHKO
uexaliH118CKOro ycTpottCTBa THna "6ery~a nyq" H 3JI8KTpOHH0'1 qacTH, 
KOTOpaR 06ecne11HBaeT aBTOYaTHqecKyD pa60Ty npn6opa lIO'A ynp~JI8HH8M 
9BM. 

·ycTpottCTBO ynpaBneHHll (YY) BXOAHT B COCTaB 3JI8KTpOHH0'1 qacTH 
CKaHHpyll~ero WlTOMaTa. Oclecne11HBaJ1 aBTOYaTzqecKyll pa6oTy · ycTaHOBKH 
Ha nnHHH c_9BK,.YY BlilIOJIHHeT CJI6'AYllllllle WYHKLtHH: 

I - npHHHYaeT H AemHwpupyeT KOllaHAH Ha 9BLI; 
2 - ynpaBnReT nepeue~eHH8Y H8U8pH8JlbHOro CTO.na. CA i 
3 ... ocy~ecTBJifleT aanycK peuua Ha11epeHHH nocne BlilIOJIHeHHH 

Bcex lIOArOTOBMTeJibHliX onepaIUtl. 

YcTpOICTBO ynpaBJI8HHfl BKHD'laeT B ce6a TaKlle HYHTaTop 9BU 
H 6JIOK nellaTH, ll08B0Hflll~e npOH3BO'AHT» HaCTpOIKy annapaTyp1,1 CKa-. 
HHPYll~ero aBTOYaTa B aBTOHOMHOY peuue. 

YnpaBJI8HH8 CKaHHPYll~Y aBTOMaTOY co CTOPOHl,I 9BM ocy~eCTBJifl-
8TCll c nouonu,ll Kou'aHA. IlpHBOAHTCII omtcanie y_npaBJiflll~X KOMaHA. IlpH
BOAflTCH norzqecKHe cxeu1,1 H AaeTCR OlIHCaHHe 3JI8KTPOHHliX 6JIOKOB, 
BXO'Afl~HX B COCTaB ycTpOICTBa ynpaBJI8HHfl. 
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B np11eMHOM 6JIOKe ocymeCTBJIH8TCH np11eM II .item11~pau11H KOM8H.lt, 
nocTynalO~X 113 9BM,HJIH IIMHTaTopa 9BM. IlpHHIIMaeMUE}-KOM8H.ltbl MoryT 
6UTI, 38~HKCllpOBa.Hbl (B pexHMe H8CTpOitKH) C nOUO~IO UH~poneqaTa
lOillero ycTpoilcTBa E3-I5. 

EJIOK ynpaDJieHHH nepeuemeHl!eM 113MepllT8filHOro CTOJia CA 
BUnOJIHHeT H8CKOJIJ,KO ~YHKUllil: 

I) ocymecTBJIHeT 113MepeHHe nepeuemeHHll CTOJia B .ltByx B38HMHO
nepneH.itHKyJIHpH!nc HanpaBJI8HHRX X H 'Ii 

2) o6ecne~BaeT ycTaHOBKy CTOJia nepe.it HaqaJIOM ll3MepeHHH B 
H8KOTOpoe HCXO.ltHOe noJIOE8Hlle no ~a.itaHHUM KOOP.ltllHaTaM XO H WO 

3) o6ecne~BaeT nepeuemeHHe-cToJia Bo BpeuH 11auepeH11H c 
38A8HHOH CKOpOCUIO ( S ) .ltO 38A8HHOH KOOPAIIH8Tbl ~ ( Wk ) i 

4) o6ecne~BaeT no cneu11aJI1,Hoil KOMaH.ite H3 9BM BosBpaT 
CTOJia B HyJIOBOe nOJIOEeH11e. 

EJIOK ynpaDJI8HIIH CKaHIIPOBaHll8M OCYilleCTBJIHeT KOHTPOJII, BUnOJIHe
HllH KOMaH.it, npe.itWeCTBYIDillHX 113MepeHHIO, BU.itaeT B .itpyr11e 6JIOKII CA 
napaMeTpbl CKUHHpOBaHIIH, Bupa6aTblBaeT CllrHaJI Haqana ll3MepeHIIH, 
ocymecTBJIHeT san11c1, B 6y~epHylO naMHTI, CA'KOOp.itllHaT X H W I a 
TaKxe KOHTpOJIJ,HblX KO.ltOB z I nocTynalDillllX HS 9BM. 

IlpHBO.itllTCH onHcaHHe HMHTaTopa 9BM, nosBOJIHIDillero npOH3BO.ltllTI, 
npoBepKy H H8CTpOitKy OT.lt8JII,HblX y3JIOB CA, a TaKxe Bcero np116opa 
B U8JIOM. l1MHT8TOp pa6oTaeT B 4-x OCHOBHblX pex11uax: B pexl!Me IIMH
T8UIIH ynpaBJIHIOmHX CllrH8JIOB 1 B peXHMe npHeMa llH~OpMaUHH 1 B peEl!Me 
BU.itaq11 KOM8H.lt H B pex11Me KOMilJI8KCHOH npoBepKH. B peuue KOMnJieKCHOti 
npOBepKII OCYill8CTBJIH8TCH HMHTaUIIH nOJIHOrO UIIKJia CK8HllpOBaHHH 1 BKJIIO
qafi no.itrOTOBIIT8JIJ,Hl,le onepau1111 11.CaM npouecc ll3MepeHHH, TO eCTI, 
npoBepHeTCH ~YHKUHOHHpOBaHHe np116opa B ycJIOBHHX, MaKCHMaJII,HO np11-
6JIHEeHHblX K pa6oq11M. 

B rJiaBe 4 paCCMaTpllBaeTCH CHCTeMa 60JIJ,WHX npOCMOTpOB0-113M8pl1-
T8JIJ,HblX CTOJIOB EilC-2 Ha JIIIHHH c MaJioil Bbl~CJIIITeJIJ,HOit M8Wl!Hoi1TPA 
IQQI/I9+24/. Cl!CT8M8 llP8.ltH83HaqeHa .itJIH "rpy6oro11 06Mepa CHHMKOB 
C BO.ltOPO.ltHblX Kauep C U8JIJ,IO noJiyqeHllH npe.itB8Pl1T8JIJ,HOll HH~opuau1111, 
He06XO.ltllMOti AJIH ynpaBJI8Hl1H pa6oTOil CKa.HllPYIDillerb 8BTOMaTa CA. 
B ,COCTaB CHCTeMu BXO.ltHT: Bblq}ICJIHT8JIJ,H8H MaWHHa TPA IODI, paspa-
60TaHHaH B BHP UeHTpaJIJ,HUM HHCTHTYTOM ~11311qecK11x 11ccne.1(0BaH11i1/25/ 
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meCTI, 6oJIDmHX npocuoTpOBO-H3U6PHT6JIDHblX CTOJIOB Enc-2/I9/, anna
paTypa:CBH3H EilC-2 - TPA !DOI, nporpauuHoe 06ecneqeH11e. 9BM 
TPA-IOOI HueeTJ:neiiyID~e i>cHOBHble xapaKTep11cT11K11: .itJIHHa ciroBa -
12 °P,a'ai>!l.iiOB I ·o!Ie;p,aT11BH~ie ·.· ~8.JIOIIHHaximee. ycTp Q\lCTBO - BK I .Ul!KJI n~MH.:' 
TH - : io: MKCe~'~. lluexiTCH iiporpiili11H1,1!1 '..::_H aBTOHOMHUtt KaHaJIH :;,iaHHw( •.. 

..: .. · .. ,~· do'c.TaB:· JJa°e~HHX' yc;Tp'ottCTB J!X:Q~~T: . T«;iJieTattn ~-R _·:-33 ·t · ~- ', 
Ta1011tee yc,Tp_olic:TBO ·c .nep~016HTbl. FS, ::.Isoo. B licn.oni,ajeuoi..! :!lapHaHTe 
9BM ··.ite>nonHMTeJIHo yK.oMnJif tToBaiia !iaKon11TeJie~ aa 1,1argHTHoit :Jieir°Te: · .. 
Tlma. GJlC 608A. •~ . ·., ( :': . i -<~{t\~ :. . . . 

EoJIHlle np_oq_uoTpoBo.:..11311epHTeJII>Hble. CTOJibl 'EilC,;;.;2°~:1PqaP)id'oTaH~r, ... : _ 
Hble B_ iIBTA Ollffill; npe.itH8.3Haqeau .ltJill~ o6pa60TK11 CHIIMKOB;,,:i:mrro'nlieHHIDC· , 
Ha,Henep~opMpOBa.HHOit,·riJieHKe m14pl4H01t 35, 50 H 7()' MM. 'iA~eeidJL Bo{iiol~~ 
liOCTJ{ 0.ltHOBpe,i;IlHOI'(f,:npocuoTpa H 11a11epelfHH Tpe:x: c,:rep,eonpo~eKrµt!i:\\ 
.l{JIH· CBH3!4,-c '9BM. CT·o1~=:oc5opy.itOB8.Hhl onepaTR:BHUMII .nfJi~T~MH ·'y'n!aiiµ'e-;.::t; .. 
a:uii/ BHeniH~ll lnt)t .'cTOJia~ EilC-2. npe.ItCTaBJieH Ha pHO~s.~·;·~. . . . ~ o''> ._,, .\_ 

: -;:PacicaiaTp.H:B~IOTCff':iibrHKa ·pa60TI,J CHCTeMbl II oco6~HH~~~H ~od~e~ir:: 
.ltaHBh!Mlrf ;lle~ity 9BM _H·; npo'c116TpOB0_;1fa~epHT8JIJ,ff!,J!Jli ~TOH!iMH ~•·?·,>---;;s. ;; .. 
~ ·"" ~- - --.~,-, ·,,. ,;. ,_ .. · '• ,-,:: .. --- .. r-·.,. 
·. · , IlpHBO.ltl4TCfi. OIUIC~H~ -SJI8KTpOHHblX 6JIOKOB 1 C IlOMOill!,IO KOTOphlX~,:;·. 

:ocy~eci1nHeTiilt. nO.ItKJIK)qeHBe .. CTOJIOB EilC-2 K nporpaYMHOLIY KaHaJiy .. 
'.l'PA .· !OOI _-;'YK8.3!lµHifo' SJieKTpOHHhl8 .6JIOKII :BUIIOJIHBHU Ha .ltBYXCTOpClH,HHX- : . · 
Il8lJ8.THhlX:~njlaTax. & 'icnOJIJ,30BaHJ/lelf HHTerpaJII>HIDC rli6PH.ItHWC·:~uitpo~xe'.1i~ 
;,, . ;:: OnicJB~eTcJ'J.npo:rp.aMU87.ltl4Cll8T1l8P ( DI,Sp :)~ •oiffrstre~uaio~aH;:'' .. :,0: • . 

ynpaBite~Hl3 '#oCJIMOB8t8JIJ,HOCT:&ll ':' o6pa6oTK~ .CHHMKOB lia .OTQJI8X. EilQ-2 L 
npie~::a:~6di6)'(111,1~: iawQP.ll~UHH .co' CTOJIO~ lla~K~oif a.'T'an:e '. H81,1ep~·Hl4H·, .. 
:Bll.ltay Jitaaa~Hli:onepa.TopdM' O:._~aiiec;,Be · 11311~p~:1U11fo;.B_!lao1(06cJiy~11~; fr.·.: ' 
:BaJOillHX 'ito.iiiip_orpaJ1M,·:ocyniecTB~H·JlllUi:JC:~KOHTPOJij, ·11;ffepBHiiiJy19 ·06pacy_qTKY •·,,··. 

• • -- •,,• - --=-•• 'C• - --"• ••••'_-• •+ •. ' ;.~~- -•••• -•u ... '\.";I,-°;-!•,: • •:• -,.,,,4'••~ ; '¥_",--'ir-

nocTymilimHX.,.•c•oc.T01IO:B .itaHHhlX._HacTpolbta\IIpbt:pa11li1J;",llJIH"o6pa60TKll,'l.·.}·0 ·~ . 

pasl{~:~~~lne1>(~i~~i~trrg9~a.~o;til'i~H c~:!t9A91¥>ii,c~~•i~a~,~ll~:,lllJ>aDJI;;,:';i~ •. 
iifluix Ta.6JiHU/ Ilporpaiiua-· aanacaHa • Ha.-cH11:aom1iiecKoir'l'r:mKe .,.. · ,,, " 
lrf 3a.Hl11188T BMeCT8 C ynpB.BJIHll~MJ,I Ta611Hua1111 14 6y~epHblMli M8CCHB811H 
HyJieBoli Ky6 ( 4K) onepaTliBHOlt ll8JIHTl4 TP~ !DOI.,, 

' Ilp!4B0)tl4TCH onzcaa:He iiporpaii11u a•!' MASK .. ii I 'pa60Ta10men COBY8CTHO 
c· nporpa1111oi-.itHcneTqepoM·H npe.ItCTaBJIRIOillelt 0060« Ha6op o6cnysHBa
lDIIUIX no.itnporpa1111, KOTopue 14CnOJID3YIDTCH npl! li311epeHlill Ha CT01Iax 
EilC-2 11118COK11 a:a CHHIIKax C nyahlpDKO:BUX K8.llep .ltJIH c1taHHpy10mero 
8.BTOllaTa GA. Ha BWCO.lt6 n II.ASK n WOPIIHpyeTCH MarHHTHaH Jl8HTa 1 
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PHc._5. BHemH~tt BH.l( 60JlbWOro npoCMOTPOBO-H3MepHT8JlbHOro 
· CTona BIIC-2. 
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CO.ztepxam;all .l(aHHll8 H3MepeHHll C H8CKOJlbKHX CTOJIOB. 06cnyllHBaKllJlH8 
ll0.l(llpOrpallllll1 , BXO.l(llllll8 B n MASK 11

1 pa31181l(aXlTCll B nepBOII Ky6e 
onepaTHBHOlt· ll8.llllTH TPA IOOl. . ' ' 

OCHOBHlle·peayJlbTaTll .l(HCCepTa10tH IIOXHO cqiop11ynHpoBan C 
... . ' .·. 

cne.zty1>m;e11 BH.zte: 

. I. BllllOJIH8H pll.zt pa60T no C03.l(aHHKl B J[a6opaTopHH BllCOKHX 
aaeprHlt OH!IB HauepHTenbaoro ueaTpa aa 6aae Bulll!cnHTenbHOll 11amHHll 
B9CM-3U .ztJlll o6padoTKH qiHJibllOBolt HHqiop11auHH, nocTynaioll(ell c TpeKoilllX 
K8Jlep, a TaKze .zt.lifi aaKonneHHll H aHanHaa .ztaHHwc B peanbHOM 11acmTa6e 
BpelleHH B 8KCll8pHll8HTaX C 6ecqiHJlbll0BllllH HCKPOBllMH Ka11epa11H, npOBO-,,· 
.ztHMhlMH.'aa c1axpoqiaa0Tp0He IO raB. B npouecce cos.ztaHHH Hs1,1ep11Tenb
aoro ueatpa 6ano paspa6oTaao ueHTpanbaoe ycTpollcTBO CBHSH, _o,O:ecne-
111Balim;ee IlO.l(KJlll'leHHe K' Kaaany B9CM-3M pasnHtiHoll /1JH8H'18CKOll annapa
TYPHi npe.ztnoxeaa H Bllllonaeaa JIHHHH CBHSH npoTHlKeHHOCTbll l KK,.zt.lifi 
0611eaa . .l(alfHllllH MeX.l(y 9BM H ycraHOBK811H C 68CqJHJlbll0BllMH HCKpOBHIIH .. •' ,. . . ·. 

-KaJ1epa111, pacnonoxeHHllllH B H8118PHT8JlbHllX naBl1JlbOH8X ycKopHT8Jllli 
paapadoraa Ko11nneKc annapaTypa CBHaH Ha11epHTeJibHWC ycTaao:sok·IIYOC 
c'9BM; paspa6oTaHO ycTpoltCTBO_ynpaBJI8Hl1ll CK8HHPYKllllHM aBTOM8TOM Ha 

.~ •--, · - aienpo~J10-n:,11eaol Tpy6Ke. . .. 
Ha11epHT8JI~Hlllt, U8HTP Ha 6ase Bll'IHCJIHT8JlbHOll 11am1rnll BSCM.:..3u ' ' . 

ycnemHO /1JYHKIUIOHHpo:ean B Jla6opaTOp14H BllCOKHX aHepriHt OHHH B .. 
1966 +·1968. r .r., ooecnelll!B npoBe.zteHHe PH.zta HHTepeCHllX qiHaHiiecKitx. 

. ·- \. 

8KCnepHll8HTOB. -

.. 2 • Paapa6oTaHa annapaTypB8Ji qaCTb CHCT811ll Ha11epHT8JlbHblX nony
aBTOllaTOB Ha JIHHIH C Bll'IHCmtTeni.it:olt 11amHHOlt BSCM-4. COCTaBJieHa. 
nporpa1111a "T~CT UYOC" 1 HCUOJlbSyewall .l(Jlll KOHTPO.lifi H noHCKa He-' . 
HcnpaBHOCTelt B CHC!e11e. C 1970 ro.zta CHCT8Ka :,cnemHO 8KCnnyaTHpy-· 
8TCH B JlaqopaTOPIII Bll'IBCJIHTeJII,HOlt T8XHHKH H aBTOllaTHSaUHH • 

3. Paapa60T8HO ycTpOltCTBO ynpaBJI8HHH OllTHK0-118XaHH'l8CKHII 
CKaHHPYllDIHM 8BTOll8TOII CA (HP}l) -~ npe.ztHaSH8'18HHWI . .l(Jlfi o6pa60TKH 
'qiotorpaqiHlt c·Tp8KOBWC K8Mep. YCTpoltCTBO ynpa:sneHHH o6ecne'IHBaeT 
aBTOllaTH'l8CKYll pa6oTy npH6opa Ha JIHHHH C Bll'IHCJIHT8JlbHOlt 11amHHOlt 
c.nc-l604A. Ilpe.zt.iioxeao Taxxe'aJieKTpOHHOe ycTpOltCTBO, HIIHTHpy1>111ee 
pa6oTy 9BM, 'ITO~'noa:aanHeT B8CTH aBTOHOIIHYKl npo:eepey H aacTpollKy 
annapaTypu CKaHHpymm;ero aBTOKaTa B yc.noBHHX, npH6JIHX81lDIHXCH K 
peaJibHHII. B HaCTOH11!88 Bpellll CKaHHPYllD!Hlt aBTOMaT HaxO.ztHTCH B OllllT
HOlt 8KCnnyaTalOtH H HCUOJlb3yeTCH .l(Jlll o6pa60TKH CHHIIKOB C I-MeTpOBOA' 
BO.ztopo.ztHolt Kauepu. 
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4. C03.lt8.H KOIJilJl8KC aneKTPOHHOil annapaTypu, Il03BOnHD~el. 
o6~e,ll14Hl4TL.rpynny 143 6 IlPOCIIOTpOB0-14311epHTemHWC CTOJIOB EilC-2 
B 8,llllHYD CllCTe11y Ha JlHHllll C 11anon BlilfflCJlllT8JlLHOil 11amHHOil 
TPA IOOl. 

5. CocTaBJleHa nporpau11a-,llHcneTqep .ltJlH 3BM TPA 1001, ocy
~ecTBJlHD~aa ynpaBneHHe nponecco11 Ha11epeHHH, a TaKxe npHe11 H 
H8KOilJl8Hlle llH~OpllaUllll C 60JlLmHx npOCIIOTpOB0-143M8pllT8JlLHblX CTOJIOB 
EilC-2.c IlOMO~LD cnenHaJlLHblX ynpaBJlflD~HX Ta6JIHn. CO,ll8pllt8Hll8 Ta6-
Jllll.UJ onpe,llenaeTcH THno11 o6pa6aTHBaeuoro aKcnepH11ettTa. 

6. CocTaBneHa nporpa1111a " MASK ", KOTopaa o6ecneqHBaeT 
onepaTHBHliii KOHTPOJIL ll nepBllqHyD o6pa60TKY ,llaHHWC, IlOCTynaD~X C 
EilC-2 B pei1m11e ll3Mepemrn 11U8COK 11 Ha CHHIIKax C BO.ztOPO.llHblX Ka11ep 
,llJlfl 0IlTllK0-118XaHllqecKoro CK8HHPYD~ero-aBTOll8Ta CA (HPJl). Ilporpa»Ma 
pa60T88T Ha 3BM TPA 1001. 

B HaCTOH~ee npe11a cicTe11a 6onLmHx npocuoTpono-HauepHTenLHblX 
CTOJIOB BilC-2 Ha JlHHllll C 3BM TPA 1001 HaxO,llHTCH B SKCilJlyaTaUHH H 
l1CilOJlL3Y8TCff ,llJlff o6pa60TKH q>OTOrp_a~Htt C 1-MeTpOBOtt BOJlOPO.llHOil 
Kauepu H co CTpm1ep_HOii KaMepu BliCOKor.o ,llaBJl8Hl4fl. 

YaTepllanu ,llllCcepTaUllll ,llOKJla,llllBaJIHCL Ha X.KOH~peHUllH no 
8BTOMaTHqecK011y KOHTPOJID H 118TO,llaU aneKTpHqecKWC 1rnuepeHHil 
(HOBOCll6HpCK, 1971 r.),_Ha Mell,llyHapO,llHOii KOH~epeHUHH "BuqHCJlH
T6JlLHafl·TeXHIIKa 71" (BHP, r.3cTepro11, 1971 r.), Ha Mellt,llyHapO,llHOII 
CllMil03llyUe no nonpocau aBTOUaTH38UllH o6pa6oTKH ,llB.HHblX C nyalipLKO
BblX H HCKPOBblX Ka11ep (Jly6Ha, 1971 r.). 

0CHOBHOe C~,llepxaHlle ,llHCCepTaUHH ony6nHKOBaHO B pa60Tax/3+8/, 
/14+24/. 
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