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BB!iJ!EHJl1E 

lll11po1toe np.iMeHeHlrn qi0Torpaqi11qec1mx MeTo;non perucTpa~m-1 B coBpe
MeHHIDC qi11s11qec1mx ::rncnepHMeHTax 11 cBflsaHHoe c Hl1M pesKoe yBeni1tieH11e 
06'.oeMa q>l1JII,MOBO!t l1Hq>OpMall11l1.,Tpe6yJOT conepwe~CTBOBamm Cl1CTeM o6pa-
60TK11 CHHMKOB. 

O;nHl1M 113 HanpaBneHl1H B peweHl111 nocTaBJieHHOH sa;natil1 HBJIHSTCfl 
MaKCl1MaJII>Hafl aBTOµaT118alll1fl OT;nenI>HbIX"STanoB npoqecca o6pa60TKl1 CHUM
ROB c 11cnonI>BOBrurneM yxe mrn10mHxcH B pacnopm1temrn ::rncnepnMeHTaTopoB 
HsMep11TenI>HliX npH6opoB. 

K tIHcny TaKl1X np116opoB npl1Ha;nnei1mT nsMepl1Tenr,HaH nonyaBTOMa
THtiecKafl ycTaHOBKa, CKOHCTpyl1poBaHHafl B 06:r,e;nl1H0HHOM l1HCTl1TyTe 
fl;nepHhlX 11ccne;noBaHl1n 11 B ;nanI>HeHmeM BunycKaeMafl Hamen npoMuwneH
HOCTI>JO no;n HasBaHl1eM TIYOC /I/. KoHcTpyKq1rn ycTaHoBKl1 npe;nycMaTp11-
BaeT tiacT11tIHy10 aBTOMaTHsaql110 Tpy;na onepaTopa Ha sTane ;noKyMeHTanI>
Hoil perl1CTpa~l1l1 nonytieHHOH 11HqiopMa~11l1 sa ctieT np11MeHeH11H BbIXO;itHoro 
nepqiop11py10mero ycTpOHCTBa. O;nHaKo OCHOBHafl qaCTI, pa60Tbl, CBfl8aHHaH 
C 118llepeH110M, KOHTponeM, nepe;natieil l1Hq>OpMaq1rn B sneKTpOHHYIO Bbltil1CJil1-. 
T0JII>HYIO Maw11Hy (9BM), BlinOJIHfleTCfl Bpyqay10. 

Ha p11c.I npe;ncTaBJieH npo~ecc o6pa60TK11 CHl1MKOB C nysblpI,KOBblX 
KaMep B ]a6opaTopl1l1 BbltI11CJil1TeJII,HOH T0XH11Kl1 11 aBTOMaTl18aql1l1 0111ffi1 Ha 
118M0Pl1TeJII,HblX nonyaBTOMaT11tieCKl1X ycTaHOBKax C l1CnOJII,30Ba~l10M nepqio
JieHTli B KatieCTBe npoMe~yTOtIHOro HOCl1TeJIH l1Hq>OpMa~11l1. BBO;!t nep¢oneHTbl 
l1 nepesan11cI> ;!taHHblX 11sMepeH11fl Ha uarH11Tuy10 neHTY ocymecTBJifllY.l'Cfl c·no
MO!JlI>IO BCTIOMoraTeJII,HblX 9BM~ TaK11X KaK .M11HCK-22, cnc-I60A. Ha cne;ny
lO!Jll1X STanax o6pa60TKl1 l1HWOPMaqHfl C MarHl1THliX JI8HT BcnoMoraTeJII,HOH 
9BM nepe;naeTCfl no Ka6eJII,HbIM J'J1Hl1HM BO BpeMH oqepe;nuoro 008.IiCa CBfl311 
(np11 OTCYTCTBl1H COBMElCTl1MblX MarHl1TOqJOHOB) B OCHOBHYIO 9BM ;nJifl o6ctieTa 
no reoMeTp11qec1t11M nporpauMaM, nporpaMMaM 11;neHT11qnmaqHH 11 T .;it •. 

B KatieCTBe OCHOBHOH 9BM l1CTIOJII,80Ban11cI, l1Jil1 11cnOJII,8YIOTCH B 
HaCTOH!Jlee BpeMH TaKHe MamHHli KaK M-20, E9CM-4, cnc-I604A, E9CM-6 
/2,3/. 
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Hanelonee TPY'AOeMKllMll sTanaMn np11Be'Aem1oiil: Bblllle cxeMbl o6pa6oTKll 
CHllMKOB HBJIHIDTCH: 

I. li3Mepem1e; 
2. npoBepKa 11 ncnpaBneHne nepqioneHTi 
3. paooopKa nepq>oKapT 11 pacne 1mTKH nocne reoMcTpnqecKoU 

nporpaMMhli 
4. nepeuepbl COClblTHit. 

Eom,moe· 1<0·1111qecTBO py~oro TPY'Aa Ha Bcex sTanax o6pa6oTKH, 
liCilOJII,3OBa1rne nepiiiopaTopoB B ItaqeCTBe Bb!XO]\HbIX ycTpoiil:CTB ycTaHOBOK 
ITYOC IlOBhl!llaJ,O BepOHTHOCTI, BO3HliKHOBemrn omuCloK li Y'AJIHfHIJIO IlOJIHbli:t 
IU1KJI o6pa6oTKli COCli:ITlifl 'AO HeCKOJII,lUIX · He]\em,. 

B ]\aHHOit pa6OTe paCCJ.!aTpliBaeTCH i:nnapaTypHafl qacTJ, li3MepHTem,
HOiil: CllCTeMbl, B ltOTopoit H~q>opManHH C nonyaBTOMaTHqecKHX ycTaHOBOK 
ITYOC (B ]\aJII,Heitweu Mb! HX ClY'ACM HHOr]\a· Ha3blBaTI, npoCTO nonyaBTOMa~ 
TaMH) nepe,naeTCfl no JlllHHHM CBH3li Henocpe,ncTBCHHO B 8BM (plic.2). 

flporpaMMbl ynpaBJleHllfl ll KOHTPOJlfl ocymecTBJIHIDT aBTOMaT:11qec1tyro 
]\HarHOCTl1KY omHClOK li3MepeHHH U cCloeB annapaTyphl, npll 3TOM onepa
Topy Ha CBCTOBble Ta611O CTI+ CTI5 HeMC'AJleHHO Bbl,naeTCfl COOTB8TCTBy-
romaH HHq>opuannH. _/ 

TaKOH pe~llM paClOTbl HCKJIIDqaeT 3HaqnTeJII>HYID qacTI, py~oro Tpy,na, 
yKaaaHHoro paHee B nyHKTax 2,3 14. KpoMe Toro, B peaJJII>TaTe B3allMO
'AeitcTBllfl qenoBeK-MamllHa IlOBblmaeTCfl liHTeHCHBHOCTI, li3MepeHlifl aa cqeT 
nenoro PH'Aa q>aKTOpoB, B qHCJle KOTOpblX BaZHyID POJII, nrpaeT yBepeH
HOCTI, onepaTopa B_ npaBliJII,HOCTH nonyqaeMhlX pe3ynI>TaTOB. 

no npe:ztBapHTeJII>HHM 'AaHHblll npOl13BO,n~TeJII>HOCT!, Tpy,na onepaTOPOB 
npH pa6oTe·Ha JIHHHli c 9BM BO3pacTaeT B I,5.+ 2 paaa. 
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I. 06!ee om1eam1e cncTeirn 

JlaHHafl nonya.BTOLlaTlf'leCKaH l13MepllT8JII,Hafl CllCTeMa BKJIIO'laeT B 
ce6H CJ18AY!Ollll18 OCHOBHlie KOMnOHeHTli: 

I. aneKTpOHHYIO Bli'lllCJ1llTen1,Hy10 Mam11Hy ESCM-4; 
2. BHemHee ycTpottcTBO np11eMa-BHAa'l11 11HwopMau1111 (Myn1,T11nneK

cop) AJIH nOAKJIIO'leHl1fl K uecTHOMY KaHany :CBH311 ESCM-4 He
CKOJII,Kl1X o6~eKTOB; 

3. rpynny ll3 I5 nonyaBTOMaTll'leCKllX ycTaHOBOR ITYOC; 
4. ycTpOttCTBO CBfl311 rpynnli nonyaBTOMaTOB C 8BM; 
5. nporpaMMli ynpaBJleHllfl 11 KOHTPOJIH. 

I. I. 8neKT,QOHHafl Bli'lllCJlllTeJII,HaH MalllllHa ESCM-4 

ESCM-4 - yH11BepcaJ1I,Hafl u11wpoBaH Bli'll1CJ111T8JII,Hafl MalllllHa, 
l1M8IOII(afl CJl8AY!Oll!ll8 OCHOBHlie T8XHll'l8CI(lle xapaKTepl1CTllKI/4/: 

CTpyKTypa KOMaHAli - Tpex~pecHafl. 
CllCTeMa C'll1CJ18Hllfl - ABOll'lHafl. 
nnanasoH npeACTaBnHeMbIX ~cen - r□-28 + ro19. 
JlJIHHa CJIOBa, ABOll'lHbIX paspHAOB - 45. 
EHCTPOAettCTBl1e, onepaU1111/ceK - 20 000. 
EMKOCTI, sanOMl1HaIOII(llX ycTpottcTB, 
45-paspHAHHe 'lllCJla: 

Ha ~eppllTOBbIX cepA8'lHl1Kax - 8192 
Ha uarHHTHbIX 6apa6aHax - 4 x I6 384 
Ha MarHllTHHX Jl8HTax - 4 x IOOO 000 

BpeMH o6pall!eHnH, MKCeK - IO. 
C1topOCTI, BBOAa llHWOpMaUHl1 
C Il8PWOKapT, KapTli/MllH - 700. 
CKOpOCTI, BHBOAa llHWOPMaUHll: 

Ha nepwoitapTH 1 KapTli/MllH - 50 
Ha AUIIY, CTpOK/UllH (B CTpOKe 
128 CllLIBOJIOB) - 400 
na 6HCTpoAettcTBYIOII\YIO aneKTPO
MexaHll'lecKyIO ne'laT»,'lllcen/ceK - 20. 
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I.2. 06ll!8JI CTPYKTypa CBH311 l39CM-4 c BHellIHl11,rn 061>eKTa1rn 

J(mI ooecneqeHl1H pa60Thl Mallll1Hhl ESCIA-4 Ha Jll1Hl1H c pa33rnqHoro 
poJ{a cp11311qecmlMl1 ycTaHOBKaMH COTPYJtHl1Kat.rn Olt1Hlt1 6blJI pa3pa6oTaH 
KaHaJI BBO,Ita-mrno';na MKC (MBCTHblH KaHaJI CBH311) 1 Il03BOJIHIO!llHH BeCTl1 
nporpaMMl1poBaHHblH 06MeII .ztaHHblMl1 C IlOMOll\I,IO MO,Itl1(J?l1Ul1POBaHHOH KOLlaHJ{l1 
o6pa!lleHHH K BHellIHl1M ycTpOllCTBau/5 ,6/, 

CTpyKTypa CBH311 BHemHHX 061>eKTOB c l39CM-4 qepe3 MKC (p11c.3) 
aHaJIOrHqHa Oill1CaHHOH paHee/7/ J{Jlfl MallIUHbl l38CM-:-3M. 

BHemHee ycTpOHCTBO np11ena-BblJ{aq11 (BYilB). Il03BOJIHeT IlO,ItKJIIO~TI, 
It MKC OJ{HH 113 4-x BHernm1x 061>eitTOB (BOI + B04), Tam-tx KaK cKaH11-
PYIO!lll1H aBTOl.i!aT Ha 3JieKTPOIIHOJiyqeBoJ;i Tpy6Ke 9JIT-I, rpynna 113 15 
nonyaBTOMaT11qecKl1X ycTaHOBOK IlYOC, J{pyraH Bblq!1CJil1TeJII,HaH Mallll1Ha, 
Hanp11Mep, ESCM-6 11 T.J{. 

061>eKTbl CB~3blBalOTCH C BYilB qepe3 CBOH ycTpOllCTBa CBH3H 
(YCI + YC4) no qeThlpeM KaHaJiaM, 

IlepeKJIBJqeHlrn KaHaJIOB oCy!lleCTBJIHeTCH BpyqHyIO.,, 
B CBH311 c TeM, qTo pa6oTa ESCM-4 Ha·JIHHHH c· yKa3aHHbIMl1 BHem

mu.111 061,eKTaMH npm1CXOJ{l1T B Bl1.zte ceaHCOB CBH311 H OOCJIYllt11BaHl1e Kallt
;noro H3 061>eKTOB norJIOll\aeT Bee pa6oqee BpeJ.!H Mam1,m11, pyqHaH 1:toMMy
Tau11n KaHaJIOB OKa3hIBaeTCH BilOJIHe nplleMJieMoll. 

YnpaBJIHIO!lll1e CHrHaJILl, yqaCTBYIO!lll1e B o6MeHe l1H(J?OpMau11ell 
Mellt.ztY BYilB H YC 061>eKTa,ocT0.10TcH TeM11 xe, qTo 11 B MKC l39CM-4. 

H11llte 6yJ{eT .ztaHO noJ{po6Hoe on11caH11e BHemHero ycTpollcTBa 
. -,.Jipl1eMa-B1,1.ztaqn 11H/flOpMal\1111 (BYIIB) 11 ycTpollcTBa CBH311 C l39CM-:4 

rpynnhl IlOJIYaBTOMaT11qecKl1X ycTaHOBOK IlYOC (YC3). 

I. 3. L'l3Mep11Tem,HaH nonyaBT0MaT11qecKaH ycTaHOBKa IlYOC 

YcTaHoBKa rryoc/I,B/ npe;ncTaBJrneT co6oiii 11a1,,iep:ueJII>Hhlll npoeKTop, 
B KOTOPOM o6pa6aTl:IBaeMblH CHl1MOK pacnonaraeTCH Ha T0'1HOM 113Mep11TeJII,
HOM CTOJie, CHa6llteHHOM OTCqeTHOll Cl1CTeMoll. J(aTqnK11 Ha ~Hcppa.Kl\HOH
HbIX pemeTKax 06ecneq11Ba10T per11cTpaumo nepeMe11ieH11ti CT,oJia B 2-x 
B3aHMHO nepneHJ{l1KYJIHpHbIX HanpaBJieHl1HX C norpemHOCTI,10, He npeBbillia!O
!ll8li 8J{l1Hl11\bl OTcqeTa (2,5 MKM). 
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HauepHeMaH 80Ha CHHMKa npoerurpyeTCll Ha aKp8.H C yBeJill'lleHHeu 
He ueHee 30x. 

B npouecce H8MepeHHff orrepaTOP no OITTHqeCKOMy 8KP8.HY npOlll3BO'AllT 
COBMemeHHe HenOABHXHOro rrepeKpeCTllH C ll8MepHeMOH TOqKoi-1 Ha CHHMKe. 

TaKHe orrepaUHH KaK ycTaHOBKa Hy:m:Horo KaAPa B KaAPOBOM OKHe, 
rrepeuemeHHe HauepHTeJII>Horo cTona, ueHTPHPOBaHHe nepeKpecTHff aKpaHa 
Ha cepeAHHe TpeKa ocymecTBJIHIOTCff Bpy'IIHyIO. 

9JieKTpOHHh!e CXeMhl YCT8.HODKH IlYOC o6ecrreqHBaIOT aBTOMaTHqecKyIO 
perHCTpaUHIO Ha 6yMaxHOH nepwoneHTe ll3MepeHHliX KOOP'AIIIHaT, a TaKxe 
cny~e6Holl HHWOPMaUHH K co6h!THIO, Ha6Hpaeuon Ha KHonoqHoM perHcTpe. 

1.4. YnpannH10saa nporpauua cHcTeMH 

YnpaBJIHIOIJlaH nporpaML!a CHCT8Mhl* COCTOHT ll3 AByx qacTell. IlepBaH 
qacTI> ocymecTBriHeT npneu HHwopuaUHH OT rpynnhl nonyaBTOMaToB, npeABa

pnTeJII>HYIO copTHpOBKY ee no HOMepaM llOJiyaBTOMaTOB, KOHTpOJII, llOCJI8AO
BaTeJII,HOCTll 'A8i-1CTBHll onepaTopa ll KOHTPOJII, pa6oTocnoco6HOCTll KaHaJia 
CBH3H •. 

BTopaH qaCTI, nporpaMMhl OCYIJl8CTBJIHeT copTHPOBKY rrpHHHMaeuon C 
ITOJIYaBTOMaTOB llHWOPMaUHH no HOMepaM 3aAaq ll HOMepaM llOJIYaBTOMaTOB, 
aHaJIH3 rrpllHHMaeMOi-1 l1HWOpMaUllll C UeJII,IO KOHTpOJiff pa60Thl H3MepHT8JII,HO
ro 060PY'AOB8.HHH H orrepaTOpOB, nepBHqHyIO o6pa60TKY ll HaKOilJI8HHe Ha 
uarHHTHOi-1 JI8HTe. 

Ilporpauua HMeeT ABa ocHOBHliX pexnua: pexHu l, KOrAa o6pa6oTKa 
no nporpauuau reoMeTpllqecKOH peKOHCTPYKUllll paaAeJieHa BO BpeMeHH C 
npoueccou nauepemm H HarconneHHH HHwopuaunm. Co6h!THH, Y'AOBJieTBOpH
IO!llHe BCeM KpHTepHHM, HaKanJIHBaIDTCH Ha MarHHTHOi-1 Jl8HTe, KOTOpaH HBJIH~ 
8TCH BXO'AHOH Jl8HTOH AJIH reoMeTpllqecKHX nporpaMM. PeXHM 2, KOrAa npo
uecc. o6pa6oTKH no reoueTpnqecKHM nporpauuau He paaAeneH BO BpeueHH 
c npoueccou HauepeHHH H HaKonneHHH. 

YrrpaBJIHIOl!{aff rrporpauua HMeeT CBOi-1 6JIOK "JlHcrreTqep", KOTOphlH aa
AaeT pe%HL! paaAeJieHHff BpeMeHH C qeTh!PI>Mff ypoBHHMll rrpHopHTeTa. IlepBh!e 
2 ypOBHH HCnOJII,3YIOTCH B Ca.MOH ynpaBJiffIO!llell nporpauue, Tp8TI,HM rrpHOpll
TeTOU noJII>3YIOTCH reoMeTpHqecKHe nporpaMMhl, qeTBepThlH ypoBeHI, TI03BO
JIH8T BBO'AllTI, HeKOTOpyIO nOCTOpOHHDIO 3aAaqy, ecJIH y 9BM HueeTCH 
H36h!TOK BpeMeHH. 
*J MaTeuaTnqecKoe o6ecneqeHne cHCTeuH coa'AB.HO 3.M.HBaaqeHKo H 
P.B.MaJihlmeBHY H HBJIH8TCH AaJII>HellmHY paaBHTHeM CO~AaHHOH paHee 
aHanornqHoll cHcTeMh! /9/ Ha 6aae urunHHhl B9CM-3M. 

IO 

Il. ~~emHee ycTpollcTBo npneua-BH~aq0 HHwopuagHH (BYITB) 

BHemHee ycTpollcTBO npHeua-Bh!AaqH HHwopMaURH pacmnpHeT BoaMo:m:
HOCTH !,!l{C BSCM-4, o6ecneqHBaff cpaBHHTelII>HO npocTyIO KOMUyTaUHIO 
BHeWHHX 06~eKTOB, pa60TaIOl!{llX Ha JIHHHH C 9BM. HaJIHqHe AByx 6ywepHHX 
perHCTpoB: perHCTpa npHeua KOAa (PITK) ll perHCTpa Bhl'AaqH KOAa (PBK) 
Il08BOJIH8T CHH3HTI, Tpe6oBaHHH K 6h1CTPO'A8HCTBHIO c~eu 06MeHa 'AaHHh!Yll 
ycTpollCTB CBH8ll ll ynpolJlaeT CHHXpOHHaauu10 rrpH pa6oTe C caUh!Ull paa
JillqHh!Ull BHemHHMH o6~eKTauH. 

Ilpouecc o6ueHa AaHHWIH qepea uecTHh!H_KaHan CBHaH BSCM-4 
ocymecTBJIH8TCH C ITOUOIJlI,IO ynpaBJIHIOIJlllX CllrHaJioB: 11Bh130B 11 , OMIT, BMil, 
H3Il, HITK, 0MB, BMB, HI'OT, HBK. 

YKa:m:eM KpaTKO HaaHaqeHHe STHX ClllrHaJIOB (nO'AP06Hoe OilHCaHHe 
MKC BSCM-4 BM8CTe co BC8MIII ynpaBJIHIO!lllllMH CllrHaJiaMl/1 AaHO B pa6oTe/6/). 

11B1,1aon 11 
- rroTeH~lllaJII>Hbllit cHrHan, oaHa11a10lll111li aanpoc o6~eKTa Ha 

06CJIYEIIIB8.HHe CO CTOpOHhl 9BM. 
OMIT - OCHOBHoll MapKep npHeua; 11111 OMIT oiaaqaeT, qTo CJIOBO 

AaHHhlX IlO'ArOTOBJieHo Ha KOAOBhlX mlllHax npHeMa Klliil (Ha 
BXOJ.te MKC); 

BMil - BCIIOYDraTeJII>Hhlit YapKep rrp111e1o1a, 111 11 BMil /\ 11111 OMIT 
03HaqaeT, qTo Ha Kllill HaxO'AllTCH ITOCJieAHee CJIOBO Ha 
rrepe'AaBae1o1oro MaCCI/IBa AaHHblX, IIICilOJII,8yeTCH AJIH OKOH
qaHIIIH rpynnoBoll orrepauHH BBOAa IIO HHIIIUHaTHBe BHemHero. 
o6~eKTa; 

~3IT - HMnyJII,C aanpoca nepe'AaeTCH Ha BO npH BblilOJIHeHHH KOMaH
'AH HenocpeJ.tCTBeHHoro BBOAa, llCJI01II,3yeTCH 'AJIH IIO'ArOTOBKll 
oqepeJ.tHOrO CJIOBa AaHHHX; 

~IIK - IIIYIIYJI»C npHeua KOAa, noKaah!BaIOlllllllit, qTo CJIOBO 'AaHHblX 
npHHHTO B 9BM. no STOMY CllrHaJiy ycTaHaBJIHBaeTCH B 11011 

OMIT H CHI/IMaeTCH IIIHWOpMa~HH C KlliIT; 
0MB - OCHOBHOli MapKep BblAaqH, 11011 0MB yKa8h!BaeT Ha rOTOBHOCTI, 

cxeu BYITB K rrp'111euy ClIOBa ll3 9BM. 

Ii 
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BMB - BcrrouoraTeJII>Hblil MapKep Bbl,Zlatrni '.'I" BMB /\ "0" 0MB 03HaqaeT, 
qTQ 061,eKT rrpumrn rrocne,ZJ;Hee CJIOBO U3 BhJBO,Zll1MOro MaCCHBa 

.11aHHb!Xi HCIIOJII>3Y8TCff .ZJ;Jlff OKOHqaHHff rpyIIIIOBOH orrepau1111 

Bh!BO,Zla IIO MH111..\HaT11Be BH8ll1Hero OC>'I>eKTa. 

!Jr□T - HMIIYJII>C rOTOB!IOCTil, m,1pa6aTb!BaeTCff rrpH BbIIIOJIHeHltfH KOMaH,Zlbl 

Herrocpe.ZJ;CTB8HHOro Bb!BO,ZJ;a. no 3TOMY CHrHany BO ,ZlOJllitHbl coo6-
ll\HTI> 9BM C IlOMOlJ\I,10 0MB O CB08H rOTOBHOCTH IIPilHffTI, CJIOBO 

.11am1wc. 

li!BK - m.myJII,C Bbl.ZJ;aqH KO,ZJ;a, 03HaqaJOll\Hti, qTQ CJIOBO .11aHHblX ycTaHOB

neHO Ha BIDi:O,ll;HbIX UIHHax MeCTHOro ItaHaJia CBff311 (I{IIIB) • 

Ylta3a!IHble Bblllle Cl1rHaJILI 11CITQJII,3YIOTCff rrpH OC5MeHe 11H@OpMaLtHet1 

M8lit.l\Y MKC E9CM-4 H BYITB. Ila ypoBHe 061>eKTa, T.e.rrp11 o6MeHe M8lK,l\Y 

BO H BYITB, 11crron1,ay10TCH Te lKe ca11ue c1-1rHan11, TOJII>ltO 1-iM rrpHcBal-iBa

eTcH HOMep 061>eKTa • 

IT. I. Pa6oTa BYITB B pemm,e . rrpHeMa 'AD.HHb!X 

B pelKHMe HplleMa HH@OpMau,rn C BH8lllHHX 061,eKTOB nepe.11aeTCH 
Ha PITK H aaTeM B MKC ESCM-4. .. .. . ,. 

Jior11qecKaa cxeim rrpueMHOil qacTH BYITB rrp11Be.11eHa Ha puc .4, 

BpeMeHHaff ,ZlHarpaMMa, IIOfICHlIIOll\aff pa60TY cxe1.m,- Ha pHc.5. 
ITepe,llaqa .ZJ;aHHbIX c BOB MKC ocymecTBJiffeTCff c rr0Mom1,10 ynpaB-

JIHIOll\llX CilrHaJIOB: 11Bb130B 11 I OMIT • EMIT, mIK, IJ3IT. 
KoMMyTaTOP ynpaBJlff!OlllllX CHrHaJIOB KYC IIO,ZlllJIJOqaeT CHrHaJibl 

11Bhl30B'' ~·, l.'13IT, ImK K cooTBeTCTBYIOlllHM nnrnaM o.ZJ;Horo H3 ycTpolkTB 

CBH3H YCI ¼ YC4. 
Ec1111 Ha BO, pa60Ta10me11 B .11aHHblii MOM8HT Ha JIHHHH c. SBM 

(6y.11eu CtrnT8TI,, qTQ 3TO BOI), B03HHKaeT CllTJal..\llff, Tpe6y10maa 

BMemaTeJII,CTBa yrrpaBJiffl01!18ll rrporpaMMbl, COOTBeTCTBYIOll\88 ycTpOiiCTBO 

cBH3Jil. (YCI) Bhl.ZlaeT cHrHan "B11aoB", KOTOphlil qepea KYC rrocTyrraeT 

B !.!KC ESCM-4. 
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no c11rHany 11Bb130B 11 ocymecTBmreTcH npep1,rnam1e TeKymeil npo
rpaMMbl 11 Bb!XO;n Ha no;nnporpaMMY o6cnylKHBaHHfl. 

HMIIYJl:&Cbl 1'13II, Bb!pa6aTb!Baromnec!l npH Bb!IIOJIHel!HH KOMaH;nhl He
rrocpe;nCTBeHHoro BBo;na, '!epe3 K;JC nocTyrra10T na .BOI (1'13III) n no;n;
roTaBJIHBaIOT Ha ero KO;n;OBb!X mHHax KlliIII CJIOBO ;n;aHHb!X BMecTe C cnr
HaJlaMH OMIII 11 BMIII. CTpo611py10m11M l1Mrryn:ocoM .CI, nocTynaIOll\l1M 113 
KYC 11 npe;n;cTaBJ1ffIO!lll1M coooti 3a,neplKaHHbli1 Ha 4 MKCeK 1111nyn:oc H3II, 
3Tl1 ;naHHble 3aHOCflTC!l B PilKi IIpH 3TOM ycTaHaBnl1BaIOTCfl B COOTBeT
CTByIOll\He COCTOffHHff Tp11rrepu OM H BM, HBJlfflOU\HecH, no cymeCTBy, 
46 l1 47 pa3pH;naM11 PIIK. 

qepe3 5 MKCeK nocne cHrHana 1/13II B MKC aHanvr311pyeTcH OMIT 11, 
eCJIH OH paBeH "I", CJIOBO ;naHHb!X c KlliII C'!l1Tb!BaeTCH B 9BM. IlpHeM 
CJIOBa B 8B!vl Il0l\TB8plK;naeTC!l CHrHaJIOM 1/IIIK, ITO l{QTOpOMy IlpOHCXOl\l1T 
ycTaHOBKa B 11011 PIIK BMecTe c O!.I H BM. Ilo c11rHany HilKI BOI cmmaeT 
1mcpop11auHIO c KlliIII H Ha-qr.maeT no;n;roTOB1,y otiepe;nttoro cnoBa. 

Ilpl16M ;n;aHHhlX C rpyrrnu nonyaBTOMaTOB tiepe3 YC3 l1M6eT HeKOTO
p1,1e oco6eHaocT11 ( o Hl1X rro;npootto 6y;n;eT cKa3aHo B cne;nyIOmeti rnaBe), 
CB!l3al!Hble C TeM, '!TO Ha PIIl{ B STOM CJIJtiae,/cfoymecTBJIHeTCH pa3BO
pOT CJIOBa npH IlOCJie;noBaTeJI:&HO-rrapamreJl:&HOM Bb!BO;ne l1Hq')OpMau1rn C 
IIOJlyaBTOMaTa. 

<l>yH1,u11onaJI:&Hafl cxeMa o;nnoro pnspH;n;a PIIK rrp11Be.l(ena na p11c .6. 

Il.2. Pac5oTa BYIIB B pelKHMe Bb!Boga gaunux 

B pel!tl1Me Bb!BO;n;a CJIOBO ;n;aHHb!X IIO KO;D;OBUM llil1HaM Bb!BO;n;a l{lliB 
3aHOCHTCH Ha PBJ{ l1 3aTeM no;n;aeTCH B Bll;n;e IIOT8H1{11aJI:&HOro Ito;n;a 
cpasy Ha Bee BO. 

I1o;n;ICJ110t1eH11e Toro llJIH mroro BO ocymecTBJIHeTCH tiepes KYC 
KOMMyTau11ei1 Cl1rHaJIOB: 0MB, BMB, vrroT l1 HBK. 

]or11t1eCKafl cxeMa Bb!XO'AHOil tiaCTH BYilB rrpl1Be;neHa Ha pl1c.7, 
COOTBeTCTBJIOll\aH ett BpeMeHHaH ;n;11arpaMMa - Ha p11c.8. 

YcTaHOBKa B 11011 PB]{ ocymeCTBJIHeTCH Henocpe;n;CTB8HHO rrepe;n; 
3aHeceHHeM HOBoro CJIOBa HMIIJJI:&COM HBK, t!TO B HeKOTOpbIX CJiytianx 
o6nertiaeT no1cam1aaumo ourn6oK, Ta1, KaK B per11cTpe Bcer;na xpam1TcH 
nocne;nHee rrepe;n;aHHOe 113 8BM cnoBo. 
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ITpllHl.lllnllaJII,HaH cxeMa o:ziHoro paapH:zia PBK npmie:zieua Ha p11c.9. 
0cnOJIL30BaHlle H8CllMMeTplltIHblX TpllrrepoB, co6paHHb!X Ha IlOT8Hl.lllaJIL
HblX 3Jl8M8HTWI Tllna 02 (CllCTeMa CTaH:ziapTHblX JIOrlltieCKllX 6JIOKOB 
ESCU-4~ Il03BOJIH8T COKpaTllTL KOJill'1!8CTBO llCilOJIL3y8Mh!X 3Jl8KTPOHHID( 
HtieeK, He CHlllKafl Ha)l8lltHOCTli pa60Thl ycTpoiiC'.f:}Ja. Ilpn ll3rOTOBJiemrn 
BYIIB HcnonLaOBanncL peKoMeH:zial.lRll, :ziaHHhle B m1TepaType 161. 

m. CBH3L rpynnh! IlOJIYaBTOMaTlitieCKllX 
ycTaHOBOK ITYOC c ESCM-4 

ill.I. ~OPMaTh! 'AaHHblX 

BhltiliCJillTeJILHaH Maml!Ha ESCM-4 06MeHHBaeTcH C BH8lliHllMll YCTpoii
CTBaMll, IlO)lKJIIO'l!8HHh!Mll K MeCTHOMy KaHany CBH3ll, 45-paspH)lHh!Mll 
cnoBaMH. Pacnpe:zieneHne llHWOPMal.lnH B MamllHHOM cnoBe np11 pa6oTe c 
nonyaBTOMaTntieCKllMll YCTaHOBKaMn IlOita3aHo Ha p11c.IO. 

B SBM nepMaeTcH 11nwopMal.lHn 3-x THnoB: Koop:zinHaThl llSMepeHHhlX 
T0'1!8K Ha CHHMite, CJiyllte6HaH liHWOPMal.lllH ll KOMaH)lhl

1 
ynpaBJIHIOmlle 

pa6oTott nporpaMMhl. 

KoOp)lHHaThl X li Y aaHllMaIOT B MamHHHOM CJIOBe COOTB8TCTB8HHO 
paapH)lhl I+ I6 li 2I + 36. B paapH)lax 40 + 43 nepe:ziaeTCH HOMep 
nonyaBTOMaTa. 

Cnyze6HaH HawopMal.lllfi K ll3MepHeMoMy co6h!TllIO nepe:ziaeTcH c 
KHonotIHoro perHcTpa nonyaBTOMaTa H pacnonaraeTcH BI+ 36 paspH:ziax 
MamllHHoro CJIOBa. 

YnpaBJIHIOmlle KOMaH)lhl Bhl)leJIHIOTCH Ilpll3HaKOM B 37 paapH)le. Houep 
KOMaH)lhl ll )lOilOJIHllT8JILHaH llHWOPMal.lllH K KOMaH)le (eCJill OHa Tpe6yeTCH) 
Ha611paIOTCH onepaTopoM Ha KHOilO'l!HOM perHCTpe. 

C nouomLIO ynpaBJIHIO~llX KOMaH'A onepaTop llHwopunpyeT nporpaMuy 
0 nepeXO)l8 OT O)lHOro STana ll3MepeHllfi K :zipyroMy llJill 06 H3MeHeHlill 
HOpMaJILHOtt nocne:zioBaTeJILHOCTll pa60Thl. KoMaH)lhl nepe)laIOTCH c nyJILTa 
IlOJIYaBTO!r!aTa C IlOMO~LIO cnel.lllaJILHOtt KHOilKH. 
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WHg)OpMaqllH onepaTopy, nepe,naBaeMaH ll3 E9CM-4 Ha CBeTOBHe 
Tadno, BKJIIDqaeT B cedH HOMep Tadno (40 + 43 p.), KO.It g)pa3H 
(I+ 7 p.) ll KO.It qng)ph! (8 + I4 p.). Ko,nllpOBKa g)pa3 ll ~Hg)p B cood
~eHHHX onepaTopy npnBe,neHa Ha pnc. II. 

Ill.2. Mo;qepmrnagHH nonyaBTOMaTOB ;qnH paoOThl Ha mlHllll c 9BM 

Bm1,ny Toro, qTo nonyaBTOMaTHqecKaH ycTaHOBKa B CT8.H,ztapTHOM 
llCllOJIHeHllll npe,nycMaTpllBaeT Bh!BO,zt llHg)OpMaqHll Ha nepg)oneHTY, JilOC>OH 
BapllaHT llO,ztKJIIDqemm ycTaHOBKll Herrocpe,ncTBeHHO H 9BM TpedyeT 
COOTBeTCTBYID~IDC ll3MeHeHHtt B KOHCTpyKqHll ll 3JieKTPOHHblX cxeMax IIYOCa. 

Ilpll llO,ztKJIIDqemrn llOJIYaBTOMaTOB K B9CM-4 61,ma coxpaHeHa B03MOlK
HOCT1, paoOTH c rrepg)opaTOPOM. IlepeHJIIDqeHHe pelltllMOB padOTH "9BM -
nepg)opaTop" ocy~eCTBJIHeTCH C llOMO~LID TyMoJiepa, pacrroJIOllteHHOro Ha 
nepe,nHen rraHeJIH 3JieKTPOHHOH CTOHKll rronyaBTOMaTa, ll 2-x pene nepe
KJiroqeHllfl pelltllMOB (PITP) THna OP-I3. 

Bee H3MeHeHHH B CTaH,ztapTHOM KOMllJieKTe IlYOCa CBO,ztHTCH B 
OCHOBHOM K qiopMHpOBamrn CHrHaJia 110TcqeT 11

' Bh!Bo,ny llOKaaaHHH 
cqeTlUIKOB H co,nepllUIMOrO 11 ManJHHKH cny11te6Hh!X 3Ha!COD 11 (MC3) B 
JIHHHID CBH3H, qiopMHpoBaHllID llpllaHaKa KOMaH,ztll (37 p.) npH Hal!taTHH 
onepaTopoM KHOllKH "Jlo6HBKa 011

• 

KpoMe Toro, ,ztJIH Bh!BO,na HHqJOpMaqHH onepaTopy H3 9BM Ha 
Ka:m:,noM llOJIYaBTOMaTe yoTaHaBJIHBaeTCH CBeTOBOe Ta6no. 

I. ~O.P.!:!!QOBaHHe CHrHana "OTcqeT" 

CHrHaJI 110TcqeT 11 nocunaeTCH c nonyaBTOMaTa B ycTpOHCTBO 
CBH3ll, ecm1 Ha:m:aTa O,ztHa H3 KHOllOK 110TcqeT 11 llJill ".llo6HBKa 0 11

' 

T.e. eCJIH Ha ,naHHOH ycTaHOBKe no,nrOTOBJieHa HHg)OpMaqHH ,ztJIH nepe
,na1rn B 9BM. 

Cxe:i.m qiop:i.mponamrn cHrHana "OTcqeT" npHBe;zteHa Ha pHc.I2a. 
BBe,zteHU 2 :ztOllOJIHHTeJihHblX pene: PI2 (PCM-I) H PI3(PCM-2). 

Pene PI2 HCllOJI»ayeTCH B KaqecTBe aa,nep:m:KH, o6ecneqHBaH Ha,zte:m:Hoe 
cpa6aTHBaHHe Bcex cxeu IlYOCa, npezt.(e qeu B YC 6y;zteT BH,naH 
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6) cxeua <I)opMHpOBaHHH npHsHaKa KOMaH.1{hl., 
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i 

cnrHaJI "0Tcl!eT 11 • C6poc cl'lrHana 110Tcl!eT 11 npol'!cxo'Al'IT nocne nepe
'Aa'lill CJIO:Ba ,l:{aHHillC C ITYOCa B PIII{ BYUB. 

]aMilOl!Ka liH,1{HKa~HH OTCl!eTa RI (seJieHoro ~eTa) ycTaHOBJieHa 
Ha uHKpocKone B none speHHH onepaTopa. no aTo~ JiaMno11Ke onepaTop 
MOl!teT CJI6.1{HTI, sa npo~eCCOld nepe,l:{al!l'l ,1{8HHillC B SBM. 

2. ~opMHpOBaHHe npl'l3HaKa IWMaHflhl 

YnpaBJIHIOIJtH6 IWMaH,l:{hl Bbl'A6Jlff!OTCH npHsHaIWM: 11! 11 B 37 paspff.1{6 
MaruHHHoro CJIOBa. 

KoMaH,l:{hl IlOCh!Jia!OTCff onepaTOPOM KaK B pelltl'!Me nepe,1{al!H CJIY
llte6HOi1 HH<I)opuarurn (I pelKHM), TaK H B pelJU-!Me l13Mepemrn KOOp){HHaT 
(Ill pelKIUI) C IlOMOIJtI,10 KHOilKH 11no6HBKa 0 11

• 

nJ!ff nepe.1{al!H !WMaH,l:{hI KHOnKOit 11no6HBKa 0 11 B IlOJiyaBTOMaTe 
6hIJIH BB6.1{6Hhl CJI6'AYIOIItl'le l'l3M6H6HHH: 

a) B I pelltl'!Me paspemeHo ctJl'lThIBam1e :r,rn<I)opMa~m1 c MC3 npH 
HalitaTl'lH KHOilKH "no6!1BI<a ·0 11 i 

6) paspH){hl 37 + 40 CJ!OBa .1{8HHillC Bcer,1{a Cl!HTh!Ba!OTCH c MC3 
HesaBHCHYO OT pelltHMa pa60Thii 

13) Ilpl'l H8llt8THH KHOilKl'l 11no6HBKa 0 11 BKJ!!OtJaeTCH peJie 37 
paspH,l:{a MC3 (pitc .I26) H TOJ!I,KQ noc;ne ST Oro <I)opMHpyeTCH Cl'lrHaJI 
11 0TCII6T 11

• 

3. BhIBOn CJIOBa naHHillC B JIHHHIO CBH3H 

B nonyaBTOMaTRl!eCKOit ycTaHOBKe nYOC CJIOBO .1{8HllhlX, Bh!B0.1{HM06 
Ha nep<I)OJI6HTY, npe.1{BapHT6JII,HO sanOYHHaeTCH B <I)eppHTOBOit MaTpH~e 
JIH6o Ha pene 11 uamHHKH cnyze6Hwc sHaKoB". !1hmyn:r,ca:1.m pasBopoTa, 
IlOCTynalllIItHYH C MarHHTHoro perHCTpa {MP),ocyIIteCTBJIHeTCH nocJie,1{oBa
T6J!I,HO-napaJIJieJII>HOe C'lillTblBaa~e CJIOBa H npo6HBKa ero Ha nep<I)OJI6HT6 
rpynnauH no 4 paspH){a. 

MarHHTHhlil perHCTP sanycKaeTCH CHrHaJiaMH C <I)OT0,1{ll0.1{0B, 
YCTaHOBJ!BHHillC B nep<I)opaTope /IO/. 
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ITpH padoTe IIOJIYaBTOMaTa Ha Jil1H1111 C 8BM 11CIIOJib3JIOTCH Te llt0 
CX0Mhl, '!TO 11 rrp11 paooTe C rrepqiOJI0HTOil. 3airycK MarHHTHOrO perHCTpa 
ocymecTBJifl0TCH 11MIIYJibCaMl1 CABl1ra, IIOCTyrraIOll\11Ml1 113 YC. CxeMa 3arryc1ta 
MP rrp11BeAeHa Ha pnc.I3. 

BpeMH Clll1Tb!BaHl1fl OAHOro CJIOBa B mrn1110 CBH3l1 YM0Hb!UeHO AO 

30 MCeK, '!TO II03BOJIHeT l1CilOJlb30Ban OAHI! per11cTp (PITK) AJlfl np11eMa 
11HqiopMau1111 co Bcex I5 rronyaBTOMaToB des 3aMeTHhlX AJIH onepaTopa 
3aAepllteK. CooTBeTCTBeHHO. Bp0Mfl BblA0PllUtl1 OAHOBl16paTOpOB YMIT l1 
OAHOBl16paTopa IIOBOpOTa yMeHbill0HO AO I MCeK 3a Cl!eT BKJIIOll0Hl1fl 
qiopMHpyromen eM~OCTl1 o.os MKqi'(pnc.I4). ITpn pa6oTe c 8BM BhIXOAhl 
YMTI coeAl1HHIOTCH KOHTaKTaM11 PITP c w11Haun AaHHux. 

4. C_B0TOBQ_0 Ta6JIQ 

CBeTOBOe TadJIO Il03BOJifl0T B COOTB0TCTB11l1 C 3aAaHHLIM KOAOM 
Bb!CB011l1Ban Ha SKpaHe coodmeHHe, COCTOflll\00 113 (Qpa3bl ll 1(11qJpbl. 

B OCHOBe CBBTOBOro TaOJIO JI0lltl1T OilTHlleCitafl fltreilKa ITII-2IM, 
cepHilHO Bblrryc1taeMafl IIpOMbIWJIBHHOCTbIO. OnTHl!eCKafl HlleHKa COA0Plltl1T 
II naMrro11e1<, KalltAaH l13 ItOTOpbiX MOllteT crrpoerurpo:aan Ha srtpaH 
ytraCTOK qJOTOilJI0Hit11, COABPlltamHH B CTal!AapTHOM Bap,!aHTe 11306pallteHl1e 
TOH l1Jil1 HHOii. l(l1QJPl:l ~ 

qTOObl HMeTb B03MOlltHOCTb Bl:lBOAl1TD orrepaTopy 6y1rneHHYIO I1H{f;IOp
Mal(l1IO, Oh!Jil1 nsrOTOBJIBHbl Apyrne HeraTHBhl, COA0pllta[I\He BM0CTO l(l1(QP 
OTA0Jibl!bl0 CJIOBa. TaKHM o6pa30M' C IIOMOIIlb!O ABYX OITTl1'10C!tl1X fllleeit 
Ha 3!ipaH CB0TOBOro Ta6JIO MOlltl!O rrpoennpoBaTb . JII06y10 ltOlll6t1Hal(l1IO, 
BitJIIOl!aIOmyIO KOMaHAHOe CJIOBO l1 un@py. 

8neKTpl1treCKafl cxeMa CBBTOBOrO Tadno rrp11B0A0Ha Ha pnc.I5. 
Pene PI + PI4 ncrronbsy10TCH AJIH 3ano1.rnHamm coo6U1eH11H 113 

8BM 11 AJIH A0IDl1qipal(l1H 3TOro cooc5meHHH. C IIOMOll\b!O pene PI5 OCyll\e
CTBJifl0TCH CTl1paHl10 l1HqJOpMal(l1l1. 
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lll.3. IIp11e1,maa qacTI> ycTpollcTBa cBaa11 YC3 

IIpl1eMHaff qacTI> YC3 06ecrreq11BaeT rrocne.ztoBaTeJJI>HLIH orrpoc 
rronyaBTOMaTOB l1 BLIBO.zt ,ztaHHhlX Ha PIIK BYIIB. 

Ror11qecKaff cxeMa rrpl1eMHOl1 qacTl1 YC3 rrpttBe.zteHa Ha p11c.I6, 
BpeMeHHaff .ztttarpaMMa, IIORCllffJOmaa ee pa6oTy, Ha pnc.I?. 

C1rnxpom1aa1zym pa60TLI IIpl1eMHOll tiaCTl1 YC3 ocymecTBJJReTCff OT 
TaKTOBoro reuepaTopa rr. Ha BhlXO.zte rr m.1e10Tcff 2 cep1111 TaKTOBmc 
cl1rHaJJOB: cepHff 11a 11 ( I'Ta) - IIOCJJe,ztoBaTeJJI,HOCTI, IIPRMoyroJJI,HLJX 
l1MIIyJII,COB co CKB8JICHOCTI,JO 2 l1 cepl1fl 116 11 (I'T6) - IIOCJJe.ztOBaTeJJI,HOCTI, 
:in.myn1,coB, rronytiemmx 11a cepl1l1 "a" .ztl1qiqiepeHW1POBaHl1eM aa.ztHero 
qipoHTa. IIepl10.zt CJJe.ztOB8Hl1R TaRTOBLIX l1MIIYJJI,COB ~2 MCeK. 

B l1CXO,llllOM COCTOflHl1l1 l1MIIYJJI>CLI I'T6 IIOCTyIIaIOT Ha CtieTtIHK 
HOMepa IIOJJyaBTOMaTa CHIT H C 3a,1(eplKKOH 2 MRCeK orrpamHBaIOT BhlXO.ztLI 
,ztemHwpaTOpa nrnI, IIPH 3TOM WOPMl1PYIOTCR l1MIIyJJI>CLI orrpoca IIOJJYaBTOMa
TOB MDIII+ MOIII5. 

Ilpl1 HaJJl1til1l1 CHrHaJJa "OTcl!eT" c KaKoro-m-160 IIYOCa aooTBeTCT
BYJOml1M llMIIyJJI,COM "10II 6y,zteT ycTaHOBJJeH B "I" O.ztl1H l13 TpHrrepOB 
oTctieTa TOI+ TOI5. B STOM cnyqae .ztanI>Hetiml1il orrpoc rronyaBTOMaTOB 
rrpeitpamaeTca, Ha .1(aHHbli1 IIYOC uatI1.rnaIOT rrocTyrraTI> l1MIIYJJI>Cbl C.ztBl1ra, 
a l1MllyJJ:E,Cl:l I'T6 C • aa,ztepm1rnn 80 MKCeR IIO.ztaIOTCfl Ha BXO.zt C'tl8Tt{l1Ka 
paaBopoTa GP. C IIOMOll.\I,IO C'tl6T'tll1Ra paaBOPOTa l1 .zteml1@paTopa paaBopoTa 
nlll2 ~OpMHpyeTCR IIOCJJe.ztOBaTeJJI>HOCTI, CTp06l1pyIOll.\l1X HMIIYJJ1>COB (C"1I + 
+ C"1I2), o6ecrretil1BaIOml1x rrocne.ztoBaTeJJI>HOe aarronHeHHe PIIK l1H~OpMa
~l1ei1 c IIYOCa. 

IIocJre BLl.llatil1 I2 l1MrrynI>COB c.ztB11ra BLIBO.zt HH~opMa~HH c ITYOCa 
aaKaHtil1BaeTCH, rroaToMy ClU2 c6pachlBaeT Tpl1rrephl TOI + TOI5 B "0", 
rrpeKpamaa ,ztaJJI,Heiimy10 Bhl,ztatiy l1MIIyJJI,COB C,ztBHra Ha ,ztaHHSll IIOJJyaBTOMaT. 

TaK ImK IIOJJ83Hafl. l1fl~OpMalU1fl C IIYOCa CO.zteplKHTCff B paapa.ztax 
I+ 37, TO IIOCJJe BLI.ztatIH IO-ro C.ZJ;Bl1raIOmero HMIIYJJI>Ca oHa Ct{l1T86TCfl 
rronHOCTI>JO rrpuHRTol1, rroaToMy llMIIyJJ1,c CMIO ycTaHaBmrnaeT B "I" OMIT. 
HoMep IIOJJJ8BTOMaTa xpallllTCfl B CHIT, KOTOphltt rrpe.ztCTaBnReT co6ott 
40 + 43 paapR.ztbl PITK ( npH IIO.ztRJIJOtieHl1H l{ BYIIB rpyIIIIl:l IIOJJyaBTOMaTOB 
aTa qacTI> PITI{ pa6oTaeT B pemmrn ctieTtIHRa). 

30 

~·. 

I 
• J 

i 

f.. 

~ i 
~ 

~ 
t: 

31 

. 
I"'\ 
0 
>, 

:s: 
E-< 
0 
ro 
::>' 

,:s: 
a 
:,: 
::i 
(I) 
::;: 
P. 
i:::: 

ro 
::a 
(!) 

a 
tJ:: 

~ 
0 
(I) 

::>' 
:s: 
~ 
a 
~ . 
\0 
H . 
0 
:s: 
Pi 



" 

~ 

a ~ 
I I 
I I 

~ :! ! 
...... 'l 

.a 

·, 
t I! 
~ ~ I I~ ..... g i 

32 

. 
"' 0 
>, 

:s: 
E-t 
C,) 

ro 
:,, 

,:s; 
0 
::c: :. 
Q) 
:s: 
o.· 
t::: 
::;; 
E-t 
0 
'O 
co 

'0. 
ro 
;;. 
::;; 
co 
0. 
i:.. 
ro 
:s: 
I':{ 

~ 
::c: 
::c: 
Q) 
::;; 
Q) 

0. 
~ . 
c-
H . 
C,) 

~ 

IIocne nepe,natm llHqiop1rn1um B 9BM ,lMnyn:E>coM HIIK c6pac1rna10Tcfl 
B 11 011 o:AII u qacn PIIK, He OTHOCHiqaHCll 1t CHIT. 

nnfl Toro. qT0611 nonHOCTI>JO aa1toHqllTI> onepauu10 B11Bo,na u Bep
HYTI> cxeMl1 ITYOCa B Haqan:E>HOe COCTOllHlle, Ha Hero Heo6xo,nllMO Bu,naT:E> 
12 ;iMnynI>COB c,nBllra. IIosTOMY, ,nalKe nocne nepe,naq11 llHiJ)OpMaUllll C 
PIIK B 9BM Ha ,naHHUH ITYOC npo,nonJKaJOT nocTynan 11Mnyn1,c11 c,nB11ra, 11 
TOJII>RO CHI2 ycTaHOBHT Tp11rrepl:l oTcqeTa TOI + TOI5 B "0". Ha STOM 
BUBo,n ,rncI>opMaum1 c ,nattHoro nonyaBTOMaTa sa1tattqu~aeTCfl H cxeMl:l 
nplleMHOH qacTH YC3 B03Bpall\alOTCH B liCXO,nHoe COCTORHlle' T .e. B 
pelKllM onpoca. 

lli.4. BbIXOAHall qacTI> ycTpoi1cTBa CBll3H 

B11xo,nHaH qacn YC3 ocymecTBnReT Bb!BO,n HlliJ)OpMaUHH H3 8BM Ha 
CBeTOBOe TB6no CTI+ CTI5 B COOTBeTCTBHll c HOMepOM Ta6no, pacno-
JIOJKeHHIDl B paapR,nax 40 -t 43,PBK. / 

JloruqecKaH cxeMa BhlXOl\HOti qacT11 YC npHBe,neua ua puc. I8. 
ITocne saHeceHHfl cnoBa Ha PBK llMnynI>COM ITHK sanycRaeTcR 

Ol{lIOBH6paTop OBI. C>irHan c OBI ocymecTBJIHeT CTHpaHlle coo6meH0H 
Ha aa;naHHOM Ta6no. 3a;nHHM iJ)pOHTOM OBI aanyc1taeTCfl o,nHOBH6paTop 
0B2. nnuTeJI:E>HOCT:E> Bhl,neplKRll 0B2 Bll6paHa-TaK~M odpasoM, qTOdhl 
o6ecneqMTI> Ha;neJKHoe s~noMllHaHHe coodiqeHllR B penetiHhlX perllcTpax 
CBeTOBoro Ta6no. Ha Bpetm, paBHOe cyMMapttoti l{J1HT6J1I,HOCTH Bbl,nepmm 
OBI u OB2, B 9BM Bhl,naeTcH curHan OMIT, aarrpema10muit Bbl,naqy HOBoro 
cnoBa Ha PITK. 
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IY. KoHT~a6oTH c11cTeMH 

8QiqieRTl1BHOCTI> pa60Thl Cl1CTeMbl B 3Hal!l1TeJILH('\I CTCI18Hl1 38.Bl1ClilT 

OT Ha1Ull!l1fl Tex mm lilHblX cpe,nCTB ICOHTPOJifl' ooecnetlli1BaJOI1il1X ClHCTpoe 

11 Ha,nei:rnoe o6Hapylitemie ·oum601c, a Tamite 11x JioRaml3al.\l1IO 11 ycTpaHe

Hl1e. 

0,nHl1M 113 OCHOBHh!X. rrpel1MYIIleCTB paoOTbl 8BM Ha_ Jlli1Hl1H C .I-I3Mepl1-

TeJII,Hh!Ml1 ycTaHOBRaMl1 flBJifl8TCfl B03MOlKHOCTI, umpmcoro l1Cl10JII>30BaHl1ff 

rrporpaMMHblX cpe,ncTB ROHTPOJifl ua Bcex sTarrax 1rni.!epemrn oe3 ycJiolK

ueHl1H armapaTypHoi:i tJaCTII Cl1CT8Mh!. 

B ,naHHO.ti Cl1CTeMe MOlltHO BH,1{8Jll1TI> TPl1 T,ma HOHTpo1m, 

I. OrrepaTl1BHhlH ITporpaMMHhlli ROHTpOJII, l1CI10JII>3yeTCfl uerrocpe,n

CTBeHHO B ITPOI.\8CCe l13MepeHl1ff. Kar< yllte OTMel!aJIOCI, Bblme, yrrpaBJifflOl!iaff 

ITporpaMMa Cl1CT8Mbl ocymeCTBJifleT ITPOBepr<y ITOCTynammen C IlYOCoB 

l1HQiOpManm1 ITO paaJil1l!Hh!M Hpl1Tepl1HM. Ha6op ITO,l{ITporpaMM J\OHTpomI 

IT03BOJiffeT ,l{OCTaTOl!HO Ha;ztelltHO BH,neJiffTI, om116Rl1,--B03Hl1RaJOil(l1e R8H l1a-aa 

Hel1CITpaBHOCTl1 aITITapaTypH, TaR l1 ITO Bl1He oITepaTopa. 

2. TeCTOBhlli HOHTpOJII, l1CITOJII>3yeTCff ITpl1 no;ztrOTOBRe Cl1CT8Mhl R 

pa6oTe (B OCHOBHOM, ITepe;zt Hal!aJIOM HaMepemrn), a TaRllte rrpl1 JIOHaJil1-

3al\l1l1 06Hapy11teHHblX om1160H. Hmite ,naeTCfl IT0,npo6uoe 0IT11camie Her<oTo

PbIX Te CT OB. 

3. ABTOHOMHhl.ti ICOHTpOJII, ocyil(eCTBJiffeTCff c TTOMOlliI>IO l1Ml1TaTOPOB l1 

cxeM l1H;ztl1Han1111, l1MeJOIIil1XCff B pa3Jil1l!Hh!X ycTpOHCTBax Cl1CT8Mh!. 

OpraHbl yrrpaBJie_Hl1ff' pacrrOJIOllteHHble Ha rryJII>Tax CTOeR BYilB'. noa

BOJifflOT '1Ml1T:1-1POBaTI, pa60TY 8BM l1 ITOJiyaBTOMaTOB, a Tam1te OT,1{8JII>Hh!e 

Cl1rHaJihl, llOCTyITalOil\118 113 3Tl1X ycTpOHCTB B rrponecce o6MeHa ,naHHblMH. 
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IY-I. II2,Q£QaM1Ja 11TecT IIYOC 11 

IIporpaMMa 11TecT IIYOC II ncnon1,3yeTcll .l{llll np0Bep1rn n HaJia.l{Kll 
Cl1CT8Mb1 E9CIA-4 - BYIIB - IIYOC. 

B HaCTOHl!lee BpeMll B COCTaB nporpaMMbl BXO.l{llT meCT1, TBCTOB, 
npe.l{CTaBJlll!OlllHX co6oti -.OT.l{8ll1,Hble nporpaMMHble 6JIOml. B Kallt.l{blll MOMBHT 
BpeMeHll paoOTaeT TOT TBCT, HO!Jep KOTOporo Ha6paH Ha K3Y-I (nylll>T 
ynpaBJI6H11H E9CM-4). 

I. TeCTbl I l1 2 

TeCTbl I l1 2 061,e:z1,memi1 B 0,l{llH nporpaMMHblll 6JIOK t IlOCKOJ11,IiY 
nepeXO;ll C OAHOrO TCCTa Ha ;llpyroti OCYl!l6CTBJ1ll6TCll He no KO:zlY Ha 
K3Y-I, a TIO IWMaH,1(6 c noJiyaBTOMaTa. qllCJ10Ball qaCTl, KOMal!;llbl COOT
B6TCTBY0T HOMepy T6CTa. 

C IlOMOl!ll>!O T6CTa I npoBepllBTCll CBll31, C 8BM ll ncnpaBHOCT1, 
CBBTOBOro Ta6JIO. OnepaTopy Ha CB6TOB06 Ta6no I10CJ16;llOBaTeJ11>HO 
BhlBO;llllTCll BC6 l1M610Ill116Cfl gipa311 11 ~l'ltpp!il. Qqepe:z1Hoe C006l!l6Hl'le 
TIOCTynaeT B OTB6T Ha HalltaTl16Itl!OilKl'l 11,U06llBita 0 11

• 

TeCT 2 Il03BOJ1ll6T npoBepl'IT1, BBO;ll B 8BM ItOOP:zll'IHaT l'l CJiyllte6HOli 
l'IHgiopManl'lll C KHOno1rnoro perllCTpa noJiyaBTOMaTa. KHOilKOtt 110TcqeT 11 

CllOBO ;llaHHhlX C IlOllyaBTOMaTa nepe:z1aeTCll B 8BM 11 3ailOMl'IHaeTCll B 
O;llHOli l13 f!qeeK onepaTllBHOtt naMHTl'l. IIocTynaIOl!laH 3aTeM C nonyaBTOMa
Ta KOMaII;lla 11,U06l1BKa 0 11 OCYl!l6CTBJ1ll8T BblBO;ll 4-x MJia;llmllX pa3pll;llOB 
nepe:z1aHHOro CJ10Ba Ha CB6TOB06 Ta6no ll IlOCJ16:zlY!Ollllltt C,1(BHr CJIOBa 
BnpaBo Ha 4 paapH;lla. Ta1t11M o6pa30M, nepe:z1aHHaH paaee B 9BIA 
l1H~OpMa~ll CHOBa B03Bpal!la8TCH onepaTopy H MOlK6T 6UT1, ~M npoitoHTpo

Jillpo~aHa. 
IillOK-CXeMa T6CTOB I H 2 npllBB;lleHa Ha pnc. 19. 
CJIOBO C PIIK BYIIB npl'IH!1MaeTCll B HqeilKy W • 
CnOBO ){OlllKHO HMeTl> ;llOilYCTllMUli ;llJlll ){aHHOli CllCTBMU {popMaT, 

T.e. 44-45 pa3pH;llU ;llOJilltHU 6blT1, PaBHbl o, a B pa3pH;llax 40 -t 43 ;llOJI
llt6H HaxOJ{llT1,Cll HOMep O;llHOro l13 IlO.l{KJIIOqeHHblX It Cl'ICT6M6 nonyaBTOMa
TOB. HoMepa nonyaBTOMaTOB, pa6oTa!Ol!lllX Ha J1l1Hllll c 8BM, 3a.l{a!OTCH 
COOTB6TCTBY!Ol!l6li Ta6nnnett. 
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Ecn11 cnOBO liMeeT He;z{onycTllMhlll ;z{Jiff ~aHHOH Cl1CTeYli qiopMaT,TO 
OHO cq11TaeTCff ow116oqHhlM l1 BhlBO;z{l1TCff Ha neqaT:b. 

CnoBO ~aHHUX, nepe;z{aBaeuoe RHOilROH 110TcqeT 11 ,3anoMl1HaeTCff B 
6yqiepttoil ffqei11te BUF n , r~e n - HOMep nonyaBTOMaTa (Is n ~ I5). 
B TecTax I 11 2 c IlYOCoB MoryT nocTynaT:b TOn:bRO Tpli Tnna KoMaHA: 
".Ito6HBKa 0", "TecT I", 11TecT 211 • Bee ;z{pyrne rcoMaHAhl cq11TaIOTCff 
ow116oqHh1Mli H BUBO~ffTCff Ha neqaT:b. KO!JaHAli "TeCT I" H "TecT 2" 
3aTiliChlBaIOT COOT.BeTCTBYIO!llYIO Me.TRY B ffqei1Kl1 f n • 

Ilp11 nocTynneHl1l1 c IlYOCa 1:mMaHAli ".Ito6l1BKa 011 co~ep11rnuoe F n 
aHanl13l1pyeTCff 1 ecnli fn = I, TO Ha ;z{aHJIUil IlYOC Bbl;z{aeTCff oqepeAHaff 
qipaaa FR K (HoMep tlJpaabt K xpaHHTCH B ffqefiKe In ) , ecnn Fn =O, 
TO Ha nonyaBTOMaT BhlBO;z{HTCff 4 Mna;z{ml1X paapHAa CJIOBa, xpaHHIO!l\erocH 
B BUFn. 

Ilo OROHqaHHll yrmaaHHblX ;z{eHCTBliil nporpaMMa B03Bpall\a6TCff Ha 
aHaJil-13 co~eplKl1Moro K3Y-I. 

2. TecT 3 

TecT 3 npoBepHeT pa6oTy BYilB. KaR yme OTMeqanoc1, BbIWe, 
BHXO~Hble i!IHHU PBK 3aBe;z{eHhl IIa BXO;z{ Pill{ no I<aHaJiy 4. 9TO Il03BOJiffeT 
npu BKmoqeHl1li 4-ro pe3epBHOro KaHaJia OCyll\eCTBJIHT:b MHOrOKpaTHb!il 
~llKn BU;z{aqu - nplleMa q_JllKCHpOBaHHWC KOAOB C ~eJI:blO KOHTpOJiff npoxox
;z{eHl1ff l1HqiopMa~llH Ha.yqacTKe 9BM-BYilB. 

TeCT 3 ;z{eJillTCff Ha 3 qaCTli: TeCT 3-I, TeCT 3-2 l1 TeCT 3~3, 
KOTOpb!e OTJil1qaroTCff MelK;z{Y co6ol/r TOJI:bKO nepeAaBaeMhlMl1 KOAaMli~ 

Eno1,-cxeMa TeCTa 3 npHBe;z{eHa Ha pHC. 20. 
B KalK;z{Oll qacTli T6CTa 3 npOl1CXOAliT Bbl;z{aqa Ha PBK 2-x KOAOB, 

npl1eM 3Tl1X KO;z{OB l1 cpaBHeHlle. KO;z{bl TIO;z{6l1paIOTCff C TaKHM pacqeTOM, 
qT06bl CllCTeMa pa6oTaJia B Hali60Jiee TfflK6JibIX pelKHMaJC l1 qTOObt B03Hli
Karo11111e 0Wl16Kl1 6blJIO nerqe l1;1{6HTl1qJl1~poBaT:b. Tarcon ~liKJI IlOBTOpHe,TCff 
IOOO pa3, aaTeM nporpaMMa nepexo;z{HT K cne;z{yI0111ell qacT11 TecTa H_T.;z{. 

B TeCT 3-I npoBepKa OCyll\eCTBJiff6TCff C IlOMOll\:blO KO;z{OB: 
777 777 777 777 777 (A) 
000 000 000 000 000 (B) 

1lepeAOBaHHe 11111 11 110 11 BO :ecex paapH;l{ax npliBO;z{liT K O;z{HOBpeMeH
HOYY cpa6aThlBaHHIO Bcex TPHrrepoB, O;z{HOBpeMeHHOMY CTpo6HpOBaHHIO 

38 

I 

8 - L 

nt.vamb 
Z.~k,M,l,N 

Q_ef!ION(I, 

Puc. 20. EJIOK-CXeMa TeCTa 3. 
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Beex iJeHTllJieM e e.1111m1qmm11 IIOT8Hl.(J.,laJII,Hbl!Jl1 BX0,1laMI1 H T • .zt. Tairnii 
pel!tl1M pa60Thl e03,1laeT MaKem.mJII,Hble Harpy3Kll ,1lJfH SoJU,lllHHeTBa l.{erren 

LI II03BOJIHeT eBoeBpeMeHHO BblHBHTI, OTHJIOHemrn B l1X pa6oTe. 
B TeeTe 3-2 e11eTeMa npoBepHeTeH '.ra1UfMl1 lC0,1laMH: 

525 252 525 252 .525 (C) 
252 525 252 .525 252 (.U) 

IIoeJie,1lOBaTeJII,HaH Bbl,1latia l1 np11eM K0,1lOB C H . .U aaeTaBJIHeT Bee 
pa3pH,1lhl perneTpOB MeHHTI, eBOH eOCTOHHHH, npnqeM eoee.zittne paapH)lbl 
Bee~,zia HUX0,1lHTCH B IIPOTl1BOIIOJIOl!tHblX COCTOHHl1X. B TaKOM pe~l1Me nerKo 
OOHapym1rna10TCH B3al1MHble BJil1HHl1H O)lHllX pa3pH,1lOB Ha .1lPYfirn. 

B TeeTe 3-3 0,1ll1H K0,1l OT ,zipyroro OTJilltiaeTeH l.{l1KJil1tieeKHU e,1(Bl1-
roM BJieBo Ha I pa3pa,zi • 13 11cxo,ziHOM eocTOHHl1ll 1to.11 B HtiellKe E nMeeT 
Bl1,1l: 377 777 777 777 777. IIpll l10CJie,1lyIOlI\HX l.{HKJIHtieeKHX e.11BHrax 
11011 nepeMell\aeTeH U3 45 pa3pa,na B I-hlit ll T • .zt., xo ecn Beer.11a 
Bbl,1laIOTCfl e)ll1Hl11.{hl BO Bcex pa3pH)lax, KpOMe O)lHOro. 

TaKOH pelltHM conpoBOlK)laeTCH MaKCHMaJII,Hb!Mll IIOMexaMH Ha mHHe 
C Hy JI8Bhll! e11rttaJIOM • -· 

B Kal!t,1lOM M3 yKa3aHHUX pelUU\OB l.{J.,lltJI l3bl,1latIH J.,1 npHeMa nap 
lto,1lOB IlOBTOpHeTCH 1000 pa3. IlpM HeCOBIIa.n;eHHH Bhl.l(aHHUX J.,I IIpHHHThlX 
K0,1lOB Ha rretiaTI, BLI,1laeTeH l1H1pOpMal.{l1fl CJie,1lJIOU\ero Bl1,1la: 

300· DOD ODO ODO 003 
052 000 002 200 ODO 
777 777 777 377 777 
777 777 777 377 777· 
777 777 776 777 777 
777 777 776 377 777, -· 

r.11e nepnoe cnono eo.11epii11T HoMep TecTa ( CTapmaa lll1Cppa) 11 HOMep 
pe)Kl1Ma: (!iJJia.1(1llaiI l.{llippa);. BTOpoe eJIOBO ""'. HOMep UHKJia. B BOC1>Mepl11IHO!t 
CllCTeMe,B ltoTOpOM IIPOl130I!leJI coon (l.\llq>pli 5 + 8) i TpeT.r:,e J.,1 tI0TBep
TOe CJIOBa CO)lepJKaT. COOTBeTCTBeHHO nepnuit Bbl.ztammil 1W,1l J.,1 nepBhlll 
IIPHIU!Thlii KO)l i IIHTOe J.,1 mecToe CJIOBa - BTOpou Bbl)laHHblM I1 BTOPOM 
IIpl1HHThl~ KO;llbl. 

B npuBe.n;eHHOM np1rnepe· coon npmrnomeJI B TeeTe 3-3 Ha mare 
2208 BO BTOpOM Ko,zie, r.11e B I8 paapa.n;e BM6CTO "I" Ob!JI IIPHHHT 11011 • 

Ecm1 B .ztaHHOM peiinrne T0CTa 3 Bee Bhl,1laHHble Ii npHHHTble K0,1lll 
eonrraJil1, TO nellaTaeTQfl TOJII,lCO nepnoe !13 yKa3aHHb!X Bhlme CJIOB H .-
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nporpaMMa nepexo.n;11T K cne.n;y10men qacTu TeCTa. 
Ilo oKOHtiaHHH ncero TecTa 3 netiaTaIOTeH nepnoe 11 BTopoe H3 

rrpHB0,1l6HHIDC B!lme CJIOB. HanpHMep, rrpl1 HOpMaJII,HOH paooTe Cl1CT6Mhl 
B 3-eu TeeTe IIetiaTaeTCH ene.n;yIOlI\afl HHipOpMaUI1fl: 

300 ODO ODO ODO DOI 
300 ODO ODO ODO 002 
300 ODO ODO ODO 003 
052 ODO OI7 500 DOD 

3 • Te Q'r!>!_ is.2.,. 6 

TeeT 4 l1CITOJII,3J0TCH np11 HaJia,1(Ke annapaTyphl, KOr,Ila Ollll1QKa 
yl!te ooHapyl!teHa H TpeoyeTea co3.zi;aT1i nepuo,1l11tiecK11il pelKHM paooTu 
Cl1CT6Mbl .l(11H Toro, qTOObl e IlOMOll(I,IO oel.{l11IJIOrpa1pa yeTaHOBl1TI, npHtIHHhl 
H6l1CIIpaBHOCTH. 

B pelKHMe "TeCT 411 ocylJleCTBJIHeTeH nenJ)_epblBHafl Bbl,1latIH H_ npHeM 
Ko.n;a, HaopaHHoro Ha KSY-3. 

TeeTbl 5 H 6 npe.ziHa3HatieHhl .n;11H npoBepKll H HacTpoilKH BYIIB B 

pelll:HMax rpynnoBoro npHeMa H rpynnono~ nu,ziatIH. 
B TeCTe 5 KO;ll C K3Y-3 Bhl,ztaeTCH Ha BYIIB l1 3aTeM IIpUHMMaeTCfl 

B rpynnoBOM pelll:HMe IDO pa3. 8Ta onepauHH 6y,1leT IIOBTOPHTI,CH ,1l0 Tex 
nop, noKa Ha K3Y-I oy,1leT HaopaH HOMep IIHTOro TeCTa. 

TecT 6 paooTaeT aHa11or11qno Teeiry 5, TOJII,KO B rpynnoBOM pelll:mJe 
oeylJleCTBJifleTCH_Bhl,l(atia K0,1la. 

KoHCTJ21.KTHBHOe 11enOJIH8.HHe CHCTeMH 

BHemHee ycTpoiicTBO 11pHeua-Bu.11atIH HHWOPMal.\HH 11 ycTpottcTBO 
ynpanneHHfl rpynnon nonyaBTOMaTOB KOHCTpyKTHBHO pa3M6ll\0Hll B .ztBYX 
a11eKTPOHHhlX CTOttrmx. 

Cxeuu B!lilOJIHeHll, B OCHOBHOM~ HU aJieMeHT8X MamHH!l E8CM-4. 
IIonyaBTOMaTHtieCKl1e ycTaHOBKH OhlJIH .l(OIIOJIHeHll CBeTOBHMH TaOJIO 

u JiaMITOtIKaMH l1!!,1lHKa~lll1 OTCqeTa J.,1 omHOKH. 
CBeTOBhle Ta6110 3aKpenneHhl Ha MHKpOeKonax ·c nouom.r:,~ KPOHWTeil~ 

HOB H 11erKO eHUMa~Tefl ,1lJIH peMOHTa. 
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Jiaiirrotrim l1H,1{l1Kal.\l1ll OTCtreTa ·11 om1161m Bb1B0,1{0Hbl B none 3P0Hl1fl 
orrepaTopa. 

Jl11H1111 CBff3I1 E9Cl!-4 - ·BYIIB - IIYOChl BhlIIOJIHeHbl 1t.anoeM1tocTHhlM 
31CpaHI1ponaHHb!M Ka6eneM Tl1IIa P1lli-76. Pen:eilmw cxeMN CB0TOBblX 
Tauno rro.zi1tn10treHbl K BYIIB c rroMoll(r,10 TeneqioHHoro 1rn6ena TIIKill-20 x 2 x 
X 0,S. 

3ARJ!lQqEH1iE 

CHcTeMa us I4 rronyaBTOMaT11qecm1x •YCTaHoBoK IIYOC Ha n11Hu11 
c E8CM-4 6b!Jia CMOHTl1poBaHa 11 HaJimKeHa B Jla6opaTOpl1l1 BLil!l1CJlllT0JII,HOii 
TexHmm u aBTOMaTI•l3al.\llI1 01iH11. C KOHL\a !970 ro_?:{a cnc•reMa ycrreumo 
3KCIIJiyaTl1pyeTCff. 
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