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l. OHUAH XAPAKTEPMCTl1KA .lll1CCEPTAJJJ,Il1 

UeJI!,10 .H8CTOJilljeii pa60Tbl JIBJiiieTCR ITpoeKTllpOBaHHe, cos,naHlle ll BHe.n
peHHe MeKTpoHHUX CllCTeM .nJIH ITepe.na~ M8CCHBOB HHqJOpMarum MelK,lly 3~~ 
II o6opy,noBaHHeM B CTaH,napTe KAMAK, llCITOJI:&3Y8MilM B cpll3H'l8CKIIX HCCJre
,noBaHRIDC Ha ycKOpllTeJimc. B COCTaB 3THX CHCTeM BXOMT MllRpo-3BM, Ha-
6op KOHTpo;r;repoB Kpet!TOB KAMAK, MO.nyJiu .nJIH opramiaawrn: CTaH,napTHot! 
BeTBH, perncTpbl MelKKpet!THOt! CBR3ll ll H8KOT0pble .npyrne. Coa,naHH8R aIT
ITapaTypa IT03BOJIR8T ocymecTBJIRT:& CBR3:& C 3BM, HM8!0ll1llMll KaK pa,nHaJII,HylO, 
TaK n MarncTpaJI:&HyJO CTPYKTYPY KaHaJia BBO,na-mrno.na, n pa6oT8KIIUiMll KaK 
ITO ITporpaMMHOMYK8H8JIY, T8K ll ITO K8H8JIY ITpRMOro .noczyrra. Pa6oTa Bbl
noJIHHJI8C:& B Jia6opaTop:irn: smepHux npo6JieM orum c 1974 no· 1983 ro,nu. 

AKTyaJI:&HOCT:& pa60Tbl onpe,neJIReTCR CllJI:&HO B03poCUlliM B H8CTO.fIIUee 
BpeMSl 3HatieHUeM aBTOMaTn3aJ.Um g).li3H'l8CKHX llCCJie,noBaHHtt Ha ycKopnTeJIJDC. 
B 3TOt! CJIOlKHOii ll KOMITJI8KCHOt! npo6JieMe 06060 Bbl,n8JIHJOTCR BOnpocu coa,na
HUR ll BHe.npeHUR CllCTeM, ocymecTBJIHJOil1HX nepe.natIY M8CCllBOB HH!pO:pMarum 
M8lK,lly 3BM ll o6opy,noBaHHeM B CTaH,napTe KAMAK. IlpHMeHeHHe COBpeMeHHUX 
CllCTeM ,nJIH nepecl1.Jllill MBCCllBOB HHglOpM8Ulill IT03BOJIReT cymecTB8HHO COKpa

'THT:& BpeMR ITO,It['OTOBKH ll npoBe,neHHR 3KcrrepHMeHTa, YJIY'IlIIHT:& OCHOBHble 
xapaKTepllCTHKll coa,naBaeMllX 3KcrrepHM8HT8JI1,H!1X YCT8HOBOK. 

HariHaR HOlill3H8 pa60Tbl 38KJIJO'l88TCR B CJie.nyI<IUeM: 
- ITpe,n;ro~eHa OpHrllH8JI:&H8H CTIJYKTypa KOHTpoJIJiepa KpettTa, OCHOB8H

H8R Ha .ero KOHCTPYKTHBHOM H JIOrH'!8CKOM paa,neJieHHIDC Ha ,nBe tiaCTll -
HHTepqiet!c M8rHCTp8JIH ll HHTepqiettc 3BM, '!TO IT03BOJIR8T cymecTB8HHO YJIY'{
llillT:& TeXHH'l8CKJ[e, T8XHOJIOrH'!8CKll8 ll 3KCIIJIY8TaU}[OHHble xapaKT8pllCTllKll 
KOHTp0JIJI8p0B. 

- Paapa6oTaH H coa,naH Ha6op KOHTpoJIJiepoB KpettTa .nJIH pa60Tbl c 
3BM, HM81!lllllMl[ KaK pa,nnam,HylO, TaK H MarncTpaJI:&HylO CTPYKTypY KaHaJIOB 
BBO,na-BjlBO,na, H pa60TaKII1HMH KaK no rrporpaMMHOMy KaHaJIY, T8K ll no Ka
H8JIY ITpHMOro .nocTyna K rraMSITH. 

- Paapa6oTaHa ll coa,naHa MHKpo-3BM, aHaJior:irtIHaR 3BM "3.n:eKTpoHUKa-
60", IIOJIHOCT:&JO pa3M81!18HHaH B MO.nyJie KAMAK. 
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- Ilpe,ItJIOlKeHU ll ocymecTBJieHU rrpHHUHilU IlOCTpOeHHH MHOrOKpefiTHUX, 
pasHeceHHIDC Ha OOJII,IIIHe paccTOHHHH CllCTeM KA.MAK Ha OCHOBe paspa6oTaH
Hl1X perIICTpOB Me~peRTHOfi CM3H C BUCOKlIM -OUCTpo.n;eficTBIIeM. 

- Ilpe,ItJIOlKeHU ll pea.Jlll30B8HU Ha IlpaKTHKe crreD;1IaJib1ille arrrrapaTHO
nporpaMMHUe cpe.n;cTBB ~ uaJia,I(Kll n npoBepKlI paspa6oTaHHOi! arrrrapaTYJ)l:.I 
nepec~ MaCCllBOB mrqiopMaUl{li. 

IlpaKTll'leCKaH UeHHOCTb pa60TU COCTOllT B TOM, 'ITO pa3pa60T8HH8H 
arrrrapaTYJ)B Halil7Ia IIIHpoKOe rrpHMeHeHHe B llCCJie.n;OBBHIDIX, IlpoBO,l{HMUX KBR 

B ]a6opaTop.llli R,D;epHblX rrpoMeM,TaK n B .npyrruc Jia6opaTOpl1LfDC OIDlli,a TaK
lK8 B pR.D;e HHCT:aTyToB CCCP :a .npyrruc cTpaH-yqacT~ OIDlli(HPE,r.IJ;P,1!CCP). 

Paspa6oTaHHHe MOKli B cTaH,ItapTe KAMAK cepnfiHO ll3rOTOBJIRJOTCH B 
OIIUTHOM rrpoII3BO,l{CTBe OIDill. Ha KOHeu I983 r. 6wro BUIIYJlleHO 6oJiee 500 
6JIOKOB I6 HaIIMeHOBBIDifi. 

OcHOBHUe pe3yJII,TaTU pa60TU o6cYJK,Ita.JlllCb Ha HayqHO-M8TO,l{II'l8CKllX 
ceMHHapax ]a6opaTOPIIII R,IJ;epm,IX rrpo6JieM OIDlli, ,l{O~,l{UBB.JlllCb Ha Mexmy
Hapo,ItHUX CliMil03IIyMBX no H,ItepHOfi :meKTIJOHIIKe' MIIKpo-3BM II Mllltporrpo
ueccopaM (.Ir,y6Ha, 1975 r.; BapHa,·1977 r.; Epe2.n;eH, 1980 r.; By.n;anemT, 
1981 r.; Ma.npII,It, 1983 r.), Ha BceCOI03HUX CliMil03IIyMBX rro 8BTOM8TII38-
UHII Hayqttux IIccJie.n;oBBIDifi (Kn:eB, 1976 r.; A.JrMa-ATa, 1978 r.; HoBOCH-
6I!pCK, 1981 r.), ony6JIHKOB8HU B H8yqHUX xypHa~x II B BII,Ite coo6meHHil 
OIDlli. .• 

CTpyxzypa II o6~eM ,ItliCCepTaIUIII. El!ccepTaUIIH COCTOIIT H3 BBe.n;eHHH, 
IlHTII rJiaB II 38KJIIO'leHIIH. 0Ha co.n;epJKIIT 130 CTpBHHU M8mIIHOillICHOro TeKcTa, 
8 Ta6~, 5I pIIcyHOK II CilllCOK JIHTepaTypu II3 86 H8IIMeHOBBHHi!. 

IT. CO.llEIXAHHE .lUICCEPl'AIUfil 

IlepBBH r~Ba noc~eHa 06~ BOrrpocaM CM3II 3KCilepl!MeHT8JII,HOro 
oclopy.n;OBBHHH B CTaH,ItapTe KA.MAK c 3BM. PaccMaTpIIBB!OTCH Tpe6OB8HHH K 

annapaType CM3ll no OUCTpo.n;eilCTBHIO,,ltJillHe JlllHIIi! CM3ll II Ha.n;elKHOCTII. 

C.n;eJiaH EpaTKHi! O63op npHHUHilOB opr8HH38UIIII KaHaJIOB BBO.n;a-BUBO,Ita COB
_peMeHHux MllHll- II MHKpo-3BM. IlpoBe.n;eH aHa.Jlll3 pa3JlllqHUJC B8pl!8HTOB CM-
3ll Kpef!TOB KA.MAK C SBM, OTMe'leHU HX npeIIMymecTBa ll He,ItOCT8TIClI. 

PacCMOTpeHa CTpyKTypa KOHTpo.JIJiepa THila u, CIICT8M8Tll3I!pOB8HU 3a

,!{8'III OT,IteJII,HUX Y3JIOB KOHTpoJIJiepa. ]orII'leCIClI JII06ofl KOHTpo.JIJiep, ocy-, 
mecTBJIJIXIItlti1 CM3b M8r:ll:CTpa.Jlll KA.MAK. C RB.HMOM BBO.n;a-BUBO.n;a SBM, MOlKHO 
pas.n;e.JlllTb Ha ,!{Be OCHOBHUe qacTII: mITepq>effc MarIICTpaJIH H HHTepq>eflc 3.HA. 
HHTepq>effc M8rHCTP8Jlll 06ecneq.HB0eT pa60Ty KOHTpo.JIJiepa C MO,Ity~ Kpefl
T8, a llHTepqieflc 3BM - CBH3b c K8H8JIOM BBO,!{8-BUBO.n;a 3BM. YcTpofiCTBO 
HHTepq>eflca 3BM cymeCTBeHHO pa3~aeTCH B c~aJIX pa,ItHa~oro H MarHCT-
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paJII,HOrO KSHaJIOB BBO,l{a-ruoo.n;a, 38BliCllT OT lipllHJiTOro cnocoela paelOTU -
no nporpauMHOMY KaHa~ ~ rro KaHMY np.m11oro ,n;ocTyrra. (I<fUL). 

PaccMOTpeHLl TaKJKe pelKlIMlJ rrepe,l{8'lll MaCCIIEOE umpopr.1aQHII no MarIICT
pBJilI KpefiTa KA.MAK. Buelop 3THX pelKllMOB Ilpll npoeKTllpoBaHllll ROHTpo.JIJiepa 
IIMeeT eloJII,rnoe sHa'leHIIe c TO'!Kll spemm o6ecne'leHuH Tpeelyer.10ro elucTpo
.neflcTBIIH, y.n;o6CTB8 IlO,ll;KJIIO'le!llIH 3KCliep:m.rni!T8JII,HOll arrnapaTypu II npo
rpaMMI!pOE8HllH. IlOR838HO, 'ITO ,ItJIH ueJieil 3RcnepuMeHT8JlbHOfl R,UepHOi! qM-
3UKlI Han6oJiee ueJiecoo6pasHo npIIMeHHTb .IIBB per.oom: pel!Um r,moroKpaTHO
ro oelpameHHH rro 0,l{HOMY a,n;pecy Ilpll sapaHee Hell3DeCTHllX MOMeHTe rOTOB
HOCTli oqepe,ItHoro CJIOB8 ll oelmeM 'lllCJie CJIOB B M8CCllBe ( UL3) ll pelKlnvl 
lIOCJie,ItOB8TeJII,HOro orrpoca Bcex a,n;pecoB B CllCTeMe (ACA). 

rJiaB8 3aBeprnaeTCH KpaTialM oelsopoM KO!ITpo.JIJiepOB Kpei1Ta ll ,Ilp8i1Be
pOB BeTBII pr..e paspa60T8HHUX pa3Jill'lHHMII opraHII38UH.fIMll • .llaeTC.fI cpaBHe
Hlle HX OCHOBHUX xapaKTepUCTIIB. 

BTopaH rJiaB8 co,n;eplKlIT OIIllC8Hlle pa3pa60T8HHOH annapaTypF! B CT8H
.n;apTe KA.MAK ,ItJIH CM3II c pasJIH'lHUMII 2BM, m.1elOlllltMll pa,nua.JJ1,m1n Kalla.JI 
,ro~,-BllBO,l{8 • 0lIIICl1BaeTCH C03,It8IIHUil yHllBepC8JII,J!Uil KOHTpo.JIJiep KI{ 004 

' • 0TJIII'lllT8JII,HOil ocoele!IHOCTI,!O KOHTpOJIJiepa HBJIHeTCH armapaTH8.fI 
pea.Jlll38UHH aJirOpllTMOB 6IICTpoi1 rrepeCIIJ!Rll l,l8CCllBOB llHq>OpMBUllll 1.1eJK,ey 
RpeilTOM KA.MAK ll SHA B pel!OO.mx ULS ll ACA. B cocTaB KOHTpOJ'..JJepa BXO.IL/IT 
perllCTpU N, A, F, R ll HOMepa CT8HUlfll, Y3JIU ynpaBJJ8Hll.fI, oelpaelOTJUI' crir
HaJIOB GL II reHepaTop D;IIKJI8 KA.MAK. B KO!ITpOJIJiepe lipllM8!IeHU Honue cxeM
HUe perneHHH yMa ynpaBJimOl!l1IX cHrHa.JJOB a re11epaTopa mmJia KA!,1AK. 
C ueJIMO o6Jier'leHIIH nporpaMMHOi1 comeCTllMOCTll co CTaH,D;apT!lllM 'KoHTpOJI
.JJepoM TlllI8 A-l B KOHTpo.JIJiepe KK 004 H8Mll llCilOJII,3Q_B8H 8118.JIOrll'IHUtl Ha-
6op BHyTpeHHllX ROM8H,ll; KA.MAK, a TaKJKe 8H8JIOrll'lHUR cnoco6 o6paelOTRll 
CIIrH8.JJOB L. JlJm eloJiee ag$)KTllBHOi1 pa60Tll C CllrHaJia~ L, no~anaeMllMll 
MO,ItyJI.HMH Kpef!Ta' C03,It811 rpe!l.n;ep CllrHa.JJOB L IO' 004 /' pa60Ta!Cllllit! COB
M8CTHO C KOHTpo.JIJiepoM KK 004. 

JlJm lIO,ll;KJIIO'leHIIH O.n;Horo KOHTpOJIJiepa Kpei1Ta K 3BI.I C pa,ItH8JII,HOi1 
CTPYKTypoi1 K8H8JI8 BBO,l{8-BUBO,Il8 O6l1'IHO IlpllMeHRJOTCH ,!{Be oomeueJieBUe llH
Te~!lCHlle KapTll SB/.!, K8lK,It8.fI ll3 KOTOpllX :m~eeT BXO.n;HOi1 II BHXO,ItHOtl pe
rllCTpU ll y3eJI yrrpaBJJeHIIH. 0,ItHa ll3 HIIX (KapTa ynpaBJJeHIIH) llCilOJII,3yeTCH 
,ItJIH nepeC!l.JIKll KOM8H,ll;, IIO,It8B88Ml1X KOHTpoJIJiepy, II ,ItJIH C'lllTUBBHHH CTaTyc
HOi1 HHipopMaUHn ll3 11ero, a .n;pyraH (KapTa .n;amrux) - .ItJIH rrepecllJllill HHqiop
MaUHH rrpu 38IlllCll llJlll '!TeHIIII. 

OelmeueJieBUe IIHTepqieficHue K8pTll BB0,!{8-BHB0,!{8 pa3HUX MHHII-8BM IIMe
lOT CXO,ItHUe Ha6opu CllrH8JIOB, oelpameHHUX K BHelIIHeMy ycTpof!cTBy. 3To 
lI03BOJIH8T llClIOJII,30BaTI, O.n;HH TlIIJ KOHTpOJIJiepa Kpei1Ta ~ pa6OTU C pas
HllMll @3M. 
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IIpe.eycMoTpeHu TpR pel!mMa nepecwnw .n;amwx (M = 0,2,3): npz M = 0 

B!IllOJIHJieTCJI nepecwma o,ItHoro CJio:sa; npR M = 2 - nepecwma Macmrna no 
llOCTOJlHHOMY ap;pecy B pel!mMe ULS; IlpH M = 3 MaCClIB nepecwraeTCJI IlpH 
IIOCJie.n;oBaTeJII,HOM llSMeHemm a,D;peCOB (pe:atm.! ACA). ,!L,IJI SHA Xl,JOJieTT-Ilalt
Kap,It cepn:n: 2100 npRMeHeH!I llHTep:IleflcH!Ie IIJiaTu HP12566A; .It1IR Sm! M-6000 
- paspa60TaHHUe H8Mll WiaTll B1~004; Kaw EC-IOIO IIO,D;KJillltiemte IIpoBe
.n;eHO tiepes m1Tep:Ileflcm1e wraTu EP 15 (pnc.1). Ilpn:MeHemte MeTo.n;a HHTep-

)BM 
EC 1010 

B0'5 

MEXT Ofl 

KOtHPOME.P 
KPEMTA 
KK 004 

IC2 ~ 
BOKS 
SO-SIS _w~! .. 

N£O-Nf1 11-!~PMAU140HHblE BXOAbl BO BXOAHIJM 
BBDA PEn1CTP 

B 
ECIOJO MEXT VIMn':W>C JAnl4CVI BO BXOAHOH PErVICTP 

Bb180, 
SO+S15 IIH¢>0PMAL.ll10HHblE BblXOAbl C BblXOAH(X"C 

PEri,1CTP4 
Ml 

EC11l10 801<5 IAMOYAbC Bb1AA4M C BblXQAHOfO PErW::TP.a! 

nP[Pbt ...... NITEX BHEWHEE OPEPblBAHVIE 

cieflcH!IX KapT IIOSBOJIWIO C MHHmJlaJII,HID.ra 

saTpaTaMlI ,Il;OCTlI'll, IIOCTaB.7IeHHofl sa,D;atill 
- o6ecnetin:T:i; annapaTypy KAMAK cBJ1S:i;10 
C SBM, llM8DllllMII pa,D;ll'.SJII,HYJ) CTPJR'fYilY 
KaHaJIOB BBO,Il;S-BIIBO.n;a IIpR COXpaHemm 
BOSMOlKHOCTH MaKCHMaJIJ:,HO 61.lCTpofl nepe
.n;atin: MaCCHBOB lmqJO:(NSimll. 

liIJI pa60T1.l c SBM l130T-03IO lI 
PDP-8 COS,Il;aHO _CIIelij[SJII,HOe ycTpoflcTBO 

CBJISlI KOHTpoJL1Iei,
3
r 004 IIO KaHaJIY 

IIpRMoro .n;ocTyna • YcTpoflCTBO BIIIIOJI-
H8HO B BK,Ite ,D;BOitHoro MO.IzyJIR KAMAI{ H 
ycTaHaB.1IllBa8TCJI B xpeflTe JllmOM C KORT-

Pnc.1 IIo,D;KJillltiemte KOHTpOJLIIepa KK 004 
K SBM EC-IOIO. 

poJLIIepoM. B ycTpoflCTB8 CBJISlI C IIOMOl!lI>JO annapaTH!IX cpe.n;CTB YtITeHa cne
IUI~ 61.lcTpofl nepecb!JlltK MaCCllBOB KaK tiepes MarlICTpaJ!l, KpeflTa n: KOHT
poJL7!8p KK 004' C O,ItHOfl CTOpoH11, TaK lI tiepes MarlrcTpaJ!l, BBO,®.-BIIBO.n;a 
Mmm-SB.\f HSOT-0310 B p8lltHM8 KaHaJia npRMOro .n;ocTylla, c ,lijlYI'Ofl CTOpoHu. 

B .n;onoJIHemte K CKaSaHHOMY CJie.n;yeT OTM8TlITl:,, tITO TaKOtt KOHTpOJI
Jiep MOllt8T 61.lTl:, IlO.n;KJmtI8H lI K 3Bld, HMell!leA MarRCTpaJII,HYJ) CTPYKTYPY, 
eCJIR Bee COCTaBe RM8DTCJ1.n;yIIJieKCHII8 perRCTpl.l (RHTep'f?eflcH!Ie IIJI8T11), 
Hanpm.1ep, IIJiaTH HI .It1IR MWCpo-3BM "&eKTpoHRKa-60". 

B eTott ze rJiaBe 06cyx.neH11 oonpoc11 nporpaMMHoro o6ecnetieHRR,npR
MeH.R:eMoro Ha paSHl.lX Sm! IIpR pa60T8 C KOHTpoJL1IepoM KK 004. B tiaCTHOCTR, 
,It1IJI BlltillCJIHT8JII,HO:l1 Mammil.l Xl,JOJieTT-Ilaltxap,n; HaMR RSYtieHll BOSMOlKHOCTR 
paspa6oTaHHoro B Jia6opaTOpn:ll JmePH!IX npo6JieM OHHH KOMIIWIJITOpa JI811Ka 

B!ICOKOro ypomur KAMAK B OTHOmemm: nepecl.lJIKR MaCCRBOB ~,,INimmt Hop
rmmsainm npepl.lBa.HH:11 OT 8KCll8pl{M8HT8JI1,HOf! annapaTypl.l 4 • Oill.lT BKC
WJyaTainnt JI811Ka KAMAI{ no.n;TB8p.n;n:JI ero llOJIOlltHT8JII,H!I8 KatI8CTBa: JiaKOHRtI
HOCTJ;, Har~OCTJ:, nporpaMM, IIOJIH08 RCllOJil,SOBaHl!:8 BOSMOlKHOCTefl Jl:31.lKa 

WPI'P.AH R CRCTeMH!IX pecypcoB Sm!. lIOKaSaHO, tITO ,It1IJI 60Jll,IJIRHCTBa ipKsn-

4 

" 

' ' 

,, ... ✓ 

tI8CKllX Sa,D;atI He.n;ocTaTOtIH08 61.lCTpo.n;eflcTBRe nporpaMM Ha RS!IKe KAMAI{ 

MOlKHO KOMII8HCRpoBaTl:, npRMeHemteM nepecWIKll MaCCHBOB .n;amwx C IIOMOl!lI>ll 
6110Tp11X annapaTH!DC' cpe.n;cTB KOHTpoJL1Iepa KK 004 • .IL,m SBM EC-IOIO HaimcaH 

. p,m no.n;nporpaMM, IIOSBOJilmlt1IX lllll!:WIHpoBaTl:, 6!ICTPYD nepecwrey M8CCRBOB. 
B xo:ime rJiaBII .n;rum Ilpl!:M8p1.l IlpRM8H8HRJI KOHTpoJL7!8pa KK 004 B RCCJie.n;oBa
TeJil:,CKllX yCTaHOBKaX. 

TpeT1,J1 rJiaBa nocBimteHa paspa6oTKe annapaTyp11 KAMAK .n;JIR SEM c Ma
rRCTpaJII,HIIM KaHaJIOM BBOM-BIIBO.n;a. Ilpe,ItJIOllt8Ha CTPJRTypa MO,D;yJII,Horo 
KOHTpoJL1Iepa KpeflTa. BnepB1.l8 KOHTp0JL7!8p pas.n;eJieH Ha .n;Be tiaCTH (HHT8p
(p;lflc MarRCTpaJ!lI H HHTep:Ile:llc SEM) He TOJII,KO JIOrHtr8CKH, HOR KOHCTpyK
THBHO, TO 8CTJ:, BIIIIOJIH8H B BR.n;e ,D;By:x: 6JIOKOB e.n;miwrnofl lllRpl{Hli. IlpR BTOM 
,Il;OCTRralJTCJI CJI8,Il;y1WIR8 IIpeRMyllleCTBa no cpaBHeHRX> C pasMeuteHHeM KOHT
p0JL7Iepa B O,ItHOM 6JIOK8 .n;oot!Hof! IllHpHHl.l: 

- IIO.nytiaeT ,D;aJIJ:,Heflmee paSBHTH8 IlpRHIUIII MO.IzyllHOCTR, IIOSl'.BJ!Jl8TCJl 
BOSMOlKHOCTl:, HCilOJII,SOBaHIDI e.n;RHoro HHTep:Ileflca MBrHCTpaJ!lI Ilpl{ cos~amm 
KOHTpOJL1IepoB .n;JIR pasHHX 31M; . 

- ymt~pyeTCJI MelltIIJiaTHM CBJlSl:, B KOHTpOJL1Iepe, TaK KaK Olia MO
l!t8T B1.lIIOJIHJITJ;CJl tiepes MHOrOKOHTaKTH!Ie pas'l.eMII, YCTaHOBII8HHUe Ha Sa,D;
HHX IlaHeJIJIX 060RX 6JIOKOB; 

- y~aJOTCJI T8XHOJIOI'HtI8CKH8 R 8KCIIJiy8Talij[OHHII8 xapaxTepRCTHIGI . 
KOHTpoJL1Iepa,nocKOJII,Ky ero Jiertre RsroTaBJilIBaTJ;, HaCTpal!:BaTl:, R peMOHTR
poBaTJ:,. 

Bnox-cxeMa KOHTpoJIJiepa, COCTOJllllero l'IS .n;ByX 6JIOKOB, npHBe.n;eHa Ha 
pRc.2. HHTep:Ilettc MarRCTpaJm YCTaH8BJilIB88TCJI Ha 25-ofl CTSHIUIR KpeflTa 

MArHCT PAllb l(P[~U. 
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KAM AK 

i1~~s ., ~ .!.I"· : Ills 0 
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HHT[PCl[MC 

MArMCTPAAM 

R m.,eeT .n;ocTyII K JillHHJn/1 N, A, F, z, c, 
I, B, S1, S2, L, :X H Q. llilT:i; JmHHfl Bll60-

pa lfvtara o6ecnetIRBaJOT BUBO.n; Ha JIRHHll 
"<Iumr" o,ItHoro Rs 32 Clil'HaJIOB sanpoca l'I 
·cTaTyca • B l'IX tIRCJIO BKJil'.ltr8H1.l CRI'HaJI!.l L, 
H8KOTOpue l'IX KOM6HHainnt H ,lijlYI'R8 CRI'Ha
JIII. BnoK BlllIOJIHReT nepecwrey KaK OT,Il;8J!l:,
H11X CJIOB, TaK R MaCCRBOB HHqx>:(Nainnt B 
p81U!Max uts R ACA, a TEIK!te reHepanKIJ yn
paB.JIJllJltlIX CRrHaJIOB Ha. MarHCTpaJIR KpeflTa •. 
lfHTep:Ileflc 3.Eld YCTaHaBJll'Il388TCJI 061:ltIHO Ha 
24-of! CTaHIUIR R BSaRMo.n;eflcTBY8T C Jll'IlllUI-

Ml! MaI'RCTpaJ!lI RR w, a_ TEIK!te RM88T .n;o-

Pnc.2 CTpyxTypa MO,D;yJII,HOro ROHTpoJIJiepa, 
COCTOJ!1118ro RS HHTeppeflca 31M H 
mITep:Ileflca MarRcTpaJ!ll. 
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CTyn K JimIHRM X H Q. OTOT lIHTepqienc HMeeT 6yqiep1me perRCTpll tITeHWI ll 
sarmcH, K KOTOpllM IIO,nRJmtieHU JIHHmI .n;amrnx KBHaJia BBO,n;a-BllBO.n;a 3ml, 
a TaKJKe .n;Ba yrrpaBJIJmitHX TpRrrepa - T:pRrrep CBHSH R T:pRrrep rrepecwnm. 

, JJ.,iiI OIIRCUBaeMoro MO,IJ;yJII,HOro KOHT:pOJDiepa paspa60TaH IIpOTOKO.~ rre-
pecwnm Maccm,a .n;amrux: MeJK.DY KaHaJIOM BBO,n;a-DllBO.n;a 3BM ll MarRCTpBJII,D 
KpeflTa. CHatiana B HHTepqienc Mal'HcTpaJIR rro cTpo6y sanocHTCJI KOMaH.n;a 
MNAF, KOTOpylO He06XO.I(HMO BlmOJilmTI,. 3aTeM IIO KOMaH,n;e OT 3BM no.n;aeTCSI 
CRrHaJI "HatiaJIO CBH3ll". HatilIHaSI C 8Toro MOMeHTa, rrepeCUJIKa M8CCllBa Be
,n;eTCSI no.n; yrrpaBJieHHeM lIHTepqiet!ca MarHCTpaJilI. II:pR BblIIOJIHemm KOMaH,n;l:l 
'IT8HHSIIIO BH6paHHOMY CRrHa.ny L reHeplipyeTCSI ll;HKJI KAMAK, BO BpeMJI KO
Toporo .n;aHH11e IIO JilIHIIRM R1-R16 3aHOCSITCSI B mITepqienc 3BM. JJ.,iilnepe-

' CWIKl'I otiepe.n;Horo cJioBa B 3BM mITepqienc MarRCTJ)aJIR no,n;aeT cRrHaJI 
"3arrpoc rrepecwrrm", no KOTOpoMY RHTepqieflc 3.BM mnoJIHSI,eT sarmc1, CJIO
Ba B 03Y R coo6maeT o saBepnemm rrepe,n;atIH cHrHaJIOM "Konen nepecwnw:". 
Kor.n;a rrepe.n;a'la M8CCllBa 38Bep!lleHa, lIHTepqieflc MarllCTJ)aJIR IIOCWiaeT CHr
H8JI "KoHen CBH3H". AliaJIOrHtIHO BHIIOJIHSl8TCSI nepecwma Macc:ima B o6paT
HOM HaIIpaBJiemm IIO KOMaH,n;e 38IIRCR. 

Paspa60T8Hll yHRBepc8JII,HJ:rlt IDITe~c ~arllCTpaJIR KK 007 ll Tpl! WI-
Tepqie:t!ca 3H.! K3 DOI, K3 002 H K3 003 • 6 • lfHTepqiettc M8rllCTpaJIR COB-
M8CTHO C mITepqieflcaMH 3ml o6pasyeT CJie,IJ;ymtRe KOHTpoJJJiepu: 

a) c lIHTePI)eflcoM K3 DOI - KOHTpoJJJiep KpeflTa .IVlSI 3ml CM-3 HJIR 

CM-4 no KaHa.ey IIp.llMOro .n;ocTyna K IIaMSITR; 
6) c RHTepqieflcoM K3 002 - KOHTpOJLIIep KpeflTa .IVlSI MRKpo-3BM 

"3JieKTpoHRKa-60" rro KaHa.ny npm11oro .n;ocTyIIa K IIaMJITR; 
B) c mITepqieffCOM K3 003 - KOHTpoJIJiep KpeflTa .n;.,m MHKpo-3BM 

"3JieKTpoHRKa-60" no nporpaMMHOMY KBHa.ny. 
lfHTepqieffcH 3BM K3 DOI ll K3 002 RM81DT CXO.n;Hyll CTIJYKTyJJy. CBR:sl> c 

IIIKHOH 3:mf OC~8CTBJISieTCJI B HHX "lepes ,Il;lJYHaIIpaBJieHHHe 6yqiepH a.n;peca H 
.n;amrnx (,IVlSI K3 DOI am 6y<pepH - pas,n;eJII,HHe, a .IVllI K3 002 - coBMemen
HHe) H O.n;HOHaIIpaBJie:mrne 6yqiepH BBO.n;B.R BHBo.n;a CRrHaJIOB yrrpaBJieHRSI. 
IIporpammo ,IJ;OCTyIIHH 'l8THpe I6-paspJWIHX perHCTpa: perncTp yrrpaBJieHRSI 
ll CTaTyca (PYC), ctieT'll!K a.n;peca, C'l8T'll'IK nepe.n;aHHUX CJIOB ll perHCTp 
MNAF. lfMeDTCSI IIpOrpaMMHO H8,IJ;OCTYIIHH8 perHCTpH R ll W, a Truate perHCTp 
B8KTOpa rrpepllBaHRSI. YcTpoflcTBO IIp.llMOro .n;ocTyna K II8MSITH COCTOHT K3 
3 ySJioB, oc~ecTBJISIDllHX Tpe6oBaHHe.pa6oTu rro KIU(, yrrpaBJieHRe nnmofl 
313M R yrrpaBJieHRe rrpepHBaHrulMl:I. lfHTepqieflc 3BM K3 003 He I:IMeeT annapaT
HHX cpe.n;CTB ,IVlSI pa60TH IIO KIU(, II08TOMY KpoMe perHCTpoB PYC ll MNAF B 
HeM nporpaMMHo .n;ocTyIIHH perRcTpu .n;aHHHX RR w. 

BrrepBHe B CCCP paspa60TaHa MRKpo-3:mf, aHaJIOI'l:I'IHSSI 3BM "3JieKTpo
HRKa-60", nponeccop H 03Y KOTOpofl IIOJIHOCTI,I) paSM8meHH B MO,Il;YJIHX KA.MAK 
8.n;HHR'IHOll IIIHpl!HU. HaJm'!He Mmq>0-3:mf, m1rOTOBJI8HHOll KaK ll OCTBJII,HaJI 
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anrrapazypa B CTaH,n;a:pTe KAMAK, IIpHBO.n;HT K YHH(J}HKamm KOHCTIJYKTHBOB, 
YMem,meHRD o61lllDC ra6apRTOJ c~7TeMl1 H .n;e;raeT ee Hcno;r1,sommre 6o;ree 
rH6Kl:IM. Mmtpo-3H.! KM 002 7• npHMeHSieTC.ll B COCTaBe HH'l'8JIJI8KTYaJil>HHX 
8BTOHOMHhlX yrrpBBJIJmllllDC CRCTeM COBM8CTHO C ROHTpoJIJiepoM Kpe:t!Ta, COCTO.ll
ltlID,I l:I3 6JIOKOB KK 007 H K3 002 l:IJIH K3 003. OcHOBO:t! Mmtpo-3H.! SIBJI.lleTC.ll 
MI:IKporrponeccop, KOTOpH:t! COCTOHT HS 4 me cepHH K 58I. rrpe.n;H83H8'I.eH
HllX .lf,7IJl IIOCTp08HH.ll Mmtpo-3BM "3JieKTp0HHKa-60". 13 COCT8B·MHKpo-3H.! 
KM 002 BXO,n;SIT TaroKe Y3Jil1 yrrpaBJieHH.ll IIIKHO:t!, yrrpaBJieHR.ll npepHBaHll.llMFI, 
npe.n;ocTaBJieHHSI IIp.llMOrO .n;ocTyrra, 6yqiepH ,IJ;aHHhlX H a.n;peca H H8KOTOpHe 
.n;pyrHe. B 6JIOKe, KpoMe Toro, H8XO.n;.IITC.ll CTHpa8M8.ll nporpaMMHpye111a.11 noc
TO.llHHa.ll IIaMSITI, (CIIII3Y) Ha MHKpocxeMax K573NI, co.n;eplK8llla.ll 3K CJIOB. 
llhma Mmtpo-3BM BHBO.n;HTC.ll Ha paS'1,8M PIII5-50, pacnOJIOl!:eHHH:t! Ha rrepe.n;
Heff naHeJIH. 

JJ.,iiI COBMeCTHOt! pa60TIJ c Mmtpo-3BM KM 002 cos,n;aH MOJJYJII, onepaTHB
HOt! naMSITH KJI OI5 •. OH co.n;eplKRT 03Y ,n;HHBMH'l8CKOro· THII8 eMKOCTl,ID 32K 
I 6-paspR.n;HlDC CJIOB, KOTopoe nocTpoeHO Ha 32 HHTerpaJIJ,HhlX MRKIX>CXeMax 
K565PY3'. 03Y n03BOJI.lleT pa60T8TI, K8K C 8-paSpiW!hlMH 6al!T8MH' TBK ll C 
I6-paSPJmllIMI CJIOBaMH. 

Paspa60T8HO npocTOe H ajxpeKTHBHOe rrporpaMMHOe o6ecne'!eHHe CBHSH 
arrrrapaTYPl:l KAMAK C 3H.!, RM8I<IllHMH MBI'HCTp8JII,HyID lllHHy • .lLJm nporpaMMH:pO
B8HR.ll pa60TH KOHTpoJIJiepOB KpeffTa, COCTO.flllllIX HS HHTepf,el!ca 3BM K3 DOI, 
K3 002 wm K:3 003 H HHTepqieffca M8rHCTpaJIH KK 007, npRMelUJXJTC.ll .n;BB cno
co6a: B O.n;HOM H3 HID{ ncnOJII,3yDTC.ll MaKpoonpe.n;eJieHH.ll, a B .n;pyroM - cne
nHaJII,HIJe no.n;rrporpaMMll. 

BnepBOM CJIY'l88 rrpHMeHeH COKpBmeHHHll Ha6op orrepaTOp0B .ll3HK8 IML, 
a,n;arrTHpoBaHHHfl .n;Jl.ll peaJIR38ll,HH B03MOlKIIOCTeff pa~pa60T8HHHX H8Mll KOHTpOJI
JiepoB. 

BTopoff CIIOC06 llCIIOJil,SyeTC.ll, B OCHOBHOM, .n;Jl.ll HaIIHCaHR.ll rrporpaMM, 
HOCsmutX .n;H8JIOrOBIJff xapaKTep. 

B 'l8TBepToff rJiaBe o6CyJII.IJ;81YrC.ll BOIIpOCH COS,IJ;aHH.ll R npm.,eHeHR.ll arr
napaTypll .n;Jl.ll MHOrOKpeffTHUX H MHOrOM8mKHHUX CHCTeM. CllcTeMH, co.n;ep;K[i
ume 6o;ree 2-3 Kpel!ToB; oCSwmo cBSISHBBDTc.11 c SIM 'lepes o,n;HH o6umff 6JIOK 
- CHCTeMH!:rlt KOHTpOJIJiep WlH .n;pafloop. TaKaSI CBH3I, npe;rryCMOTpeHa B CTaH
.n;apTHIJX - B8TBeBO:t! (EUR. 4600) H nocJie,I(OB8T8JII,HOff ( EUR 6100) CHCTeMax. 
Haxo.n;.IIT IIpRMeHeHHe H HecTan.n;apTHHe cnoco6u. BH6op cnoco6a BO MHoroM 
orrpe.n;eJllleTC.ll Tpe6oBllHHJIMH K CHCTeMe, ee COCT8BOM ll pacCTO.llHH8M Meis:.ny 
OT,I(8JII,HllMH 't8CTRMII. HaMH IIpllM8HmJTC.ll CHCTeMl:l, B KOTopmc CBH3l> C 3BM 
npoH3BO.n;HTC.ll '!epe~ KOHTpoJIJiep O,n;HOro (cTapnero) Kpel!Ta, a KOHTpoJIJiepH 
ocT8Jil,HlDC (wia.n;mHX) Kpe:t!TOB coe.n;HH.llDTC.ll co cTapnmM tiepes perHcTpH Mellt
KpeflTHOff CB.ll3H. IIpeKMYmeCTBSMH Trutoro M8TO.n;a SIBJISieTC.ll HcnoJII,SOBaHHe B 
CTapueM KpeffTe CTaH,n;8:pTHOll MarncTpaJIH KAMA.I{ H ocymecTBJieHRe CBHSl:I C 
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S:BM tiepes 06:wnratt KOHTpOJJJiep KpettTa, npe,ItHasHa'tfemndl ~ ~ott sm. 
PerncTpH MelltKpettTHOfl CBJISH IIOSBOJDD)T T810!te ·oprrumsOBllBB.Tb CBSISH Mellt
)Iy H8CKOJ.IDKID.m SBM. 

nitsr oprrumsanmi: Cl!CTeM C napaJL7I8JII,HOfl MelltK~rofl CBm3bD paspa-
60TaH ymrnepcam,Hmt I6-paspJWIHtt perHCTp fill OI5 • OH MOJteT 6HTD 

l!CIIOJ.ID30B8H ~ .ItBYCTOpoHHett 0Bm3H O KOHTpoJJJiepoM KK 004 BJm BTOpllM 
perHcTpoM fill OI5, yoTaHOBJieHHHMR B ,IU)Yl'OM KpettTe. KpoMe BXO,ItHoro n 
BWCO,ItHoro perHCTpoB,B OOCTaB MO]JyJIR. BKJIJJqeHU ynpaBJimXItHe TpHrrepH, 
06eonetmBamiae nepeCWIKy MaCOHBOB B peJmMe ULS IIOJIHOCTbD annapaTHHM 
o6pasoM c MaKClIM8JII,HllM A11S1 !3BM 6HCTpo,1tefloTBHeM. 

nitsr 06MeHa MaCCHB8MH mtqx>pMaIJ,IDI M8l!QJY Cl!CT8Mm.m: KAMAK, Y.ttaJieHHH
MlI ~yr OT ~yra, HaMll pas:oo6oTaHH peI'lICTpl:l IIOCJI8,ItOB8T8JII,HOfl M8lltKpettT
HOtt OBSISH fill 02I H fill 022 7ID,II/. B.noK fill 02I mmoJIWieT napa.JL7I8JII,Hll8 

sarpysey H :mma~ CJIOBa .namrax npH ynpaBJierum OT MarHoTpa.,m KpettTa no 
KOM~aM KAMAK, a 6JIOK Iili 022 IlpoHSBO~T 3TH onepanmi: IIpl'I BH8111HeM yn
paBJieHHH 'tl:epes pas'l>eMH Ha nepe,ItHefl naHeJIH. IIoCJie.ttoBaTeJIDHue nepe.natza 
H npl'IeM CJIOBa B o6omc 6JioKB.X ocyt11ecTBJIJDJTCJi tzepes pas'l>eMH Ha nepe,ItHett 
IIaHeJIH. ~p.iaT CJIOBS. Ilpl!Be,IteH Ha pl!o.3. 

Pllo.3 CTIJYKTj'pa 20-pasp!Wioro CJIOBa 
B .mnnm CBm3H IIpl'I pa6oTe pe-. 
I'lICTpa M8lltKpeflTHOfl OBSISH 

"' <( 

a: - N M ~ 1~5~ : 
,c[ - .... 1- t- S:r,U O o 
- s s. s. s. a.act t- .... 
U lO l£l IC lC C::::.::XU U 

7"1 I 21 314 Is--===- 111 j 1s 1191~□J 
KH 02I. 

06a 6JIOKa MO!'yT IIO,ltKJIB)~TDCJl 
K O,ItHHM H TeM lite JIJ!HIDil4 CBJiSH. B Ka'tJ:8CTBe TaRllX JIHlilifl HCIIOJ.IDSj'DTCJl 
HJ1JI ,ItBe CKpytzeHHue napH npoBO,ItOB c ,' BOJIHOBHM oonpoTHBJieHHeM I20 OM 
,ltlmHOf! ,ItO 2 KM, BJm ,ItBa KoaKCH8JII,HllX Ka68JIR. C BOJIHOBHM COilpOTHBJI8HlI
eM IOO OM ,ltlmHOtt .no IOO M • .1Imma B Bl!'Ae OKpytzemmx nap no,nKJIDtmeToa 
tzepes o6llllifl pas'l>eM Ha nepe,ItHett naHeJIH, Ilpl!tzeM c nepe.naT,mxa B Hee no- . 
,ItaeTCSI TOK 12 MA OT napaifaSHOrO HCTOtIHl!Ka TOKa, a B Ka'tfeCTB8 np:IIeMHH
Ka HCIIOJ.IDSyeTCJi ,ItKqq>epeHUKa.m,HHtt YCHJIHT8JII,. KoaKCl!8JII,HHe Ka6eJIH no.n
KJID'tfamca 'tl:epes OT,1teJII,HHe pas'l>eMH; CHrHaJIH no HllM nepe.namca B ypoB
HSIX TTJI. 

nitsr 6JIOKOB fill 021 l! Iili 022 003,ItaH Ilpo,CTOff H ajxlieKTllBHH:ff IlpoTOKOJI 

nepecwnm HHqx>pManmi:. Ilp,IMep oprrumsanmi: M8l!KpeflTHott OBSI3H tzepes pe
I'lICTpH Kl102I npl'IBe,Itell Ha pHc.4. 

.n,rsr opraHHSaIJ,IDI BeTBeBOff OHCTeMH B COOTBeTOTBl!l! 00 CT~apTOM 
~/600 Hm.m pespa60T8ll 14ammmo-H888Bl!Cl!Muff .npattBep BeTBl! KK 008 

, BKJIJJ'laJlltHfl one~MDHlle annapeTHHe Cp0.D;CTB8, KOTOpl:l8 IIOSBOJUiDT 
BmIOJIHJlTb nepecWIKy M8CCl!BOB HliqJOP.faIJ,IDI B pa3JIHlIHHX pelltllMax. 

l{pattBep BeTBl! KK 008 pa6oTaeT ItaR HOJN8JII,Huff MO)IyJII, KpeflTa :a: no-
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fMBHbli-t KPEHT I 

Pllc.4 Ilp,IMep oprrumaanmi: M8lltKpeflTHOfl CBm3ll 
tzepes perRoTpH fill 02I. 

IIOJII,3Y8T M8rllCTp8JII, B noJIHOM COOTB8TOTBl!l! 
co CT~apTOM EUR 4IOO (pl!c.5) • .n,rsr CBJlSH 
KpeflTa C SPM B SaBl!ClIMOCTH OT ee Tmia KC
IIOJII,3Y8TCJi 061:AlWfl KOHTpOJJJiep xpettTa Tmra u. 
B 9TOM lite KpeflTe MOryT pasMemaTbCJl ll .Iq)YI'He 
MO)IyJIH. Ilpem.iymeCTBOM TaKoro pemelil!Jl JIBJIR.eT

OJl HesaBl!ClIMOCTb .D;paflBepa BeTBl! OT 

MAHAii 

BBOA,A/8blB0AA , .. 

BETBb 1(.4.MAI< 
BCR,BN,114,Bf,BG,Bl,BTA 

e,w 
BqH,8Q,8TB 

K Cll[AYIOlllf.MY 
KPEIIITY BUB~ , 

T~S npm.!eHJieMOfl 8PM ll CBJlSaHHast C 
9Tl!M ymrnepoa.m,Ho.cTb l!CIIOJII,SOBS.Hl!SI. 
.llpyrRM npemryllleOTBOM SIBJIJl8TCJi npo
OTOTa 003.ItaHlIJI MHOrOB8TBeBWC Cl!C
T8M, TaK KaK B CTapmeM KpeflTe M0llt8T 
6HTb noMemeHO H8CKOJII,KO .npattBepoB, 
lt8Jlr,ll;llfl HS KOTOpHX ynpaBJIJl8T oBOefl 
B8TBI,JO. 

Bnox KK 008 BKJlll~eT B ce6a 
perHCTpH R 11 w, .ItB8 peI'lIOTpa,KOM~, 
,D;emH(fillaTOpH, yseJI yIIpaBJI8Hl!Jl, a TaK

llt8 cTpo6Hpyewe 6yq>epu ~ BWCO.tta 
Ha MarBOTpaJII, BeTBl!. CBJiSb O B8TBI,D 
ocymeCTBJIJleTCJl tiepes MHOrOKOHTaKT
HHe pas'l>eMH, Ha nepe,ItHefl IlaH8Jil!. 

Paspa60TaHH TaKllte KO'T~ep 
PHo.5 OpraHHs~ MHoroBeTBeBOfl xpe!Ta KK 005 (Tmia A-I) I I, rpett

oHcTeMH Ha OCHOBe ,zjiaflBepa ,It8p CHrHaJIOB Jr 004 ll Tep,m:HaTOp 
BeTBII KK 008. B8TBl! KIT 006 I • 

Ha OCHOBe paspa60TaHHOfl anna
paTypll B Jia6opaTOpl!H smepHIDC npo6JieM OIDrn COS.ItaH psm MHoroxpeflTHWC 
CllCTeM. B ,ItKCC8PTanHH KpaTKO OIIl!CaHa BJieKTpoHHast annapaTYl)El 60Jiee IO 
paSJmlmHX :a:cCJie,ItOBaTeJII,OKllX YCTSHOBOK. IIpn:Be,IteM .ItB8 IIpm.!epa. 

CRcTeMa c6opa H nepBH'IHOit o6pa60TKH HHqx)pMaIJ,IDI, IIOJJY1W.8MOfl o 
e-ieTeKTOpa sapm1temmx;UJT~ oneKTpoMeTpa "Apec", npe.D;CTaBJIJieT co6ott 
.IUJYXMamHHHHfl KOMIIJ.18KC • Ha ero HlllltHeM ypoBHe HaxO,ItKTCJl MEIJIB.Jl S1lM 
M-6000, a Ha BepxHeM - 6aSOB8Jl SBM Jia6opaTOpl!l!- EX:l-1040. SK~nep,IMeH
T8JII,HaJI annapazypa pacIIOJIOJteHa B Tpex KpeflTax KAMAK • .!{Ba KpeflTa CHC
T8MH npe,ItHaslia'lleHH ~ O't{HTllB8.Hl!Jl HHqx>J>MaIJ.mI c perncT,PlIPYJJ4.0.X 3cT
poflcTB. TpeTHfl KpeflT CO,It8plltl!T annapaTYPY KOHTpoJIJI napaMeTpoB 9KCII8Jm
MeHT8JII,HOfl ycTaHOBKl!. DH no,nKJIDtzeH K SBM M-6000 c IIOMO~JO ROHTpoJrJlepa 
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KK 004. lJepea peI'RcTp Mextiq)e:RTHo:R CB/I3H KH 021, ycTaHOBJieHHll:R B 3TOM 
Kpe:RTe, opraHH80B8Ha CM:81, M83t,Izy" SBM M-6000 H EC-1040. 

TpexypoBHeB8JI CHCTeMa peI'liCTpamm, o6pa60TIDI B aHaJm8a cneKTpo
MeTp:li'leCKO:R ,HwpM81UllI npIDl!eHJieTCJI ~ HCCJie"JT,OBBHliJI pacna"JT,a ~08K
TBBHllX smep l • OcHOBO:R Hl!lKHero.ypoBHJI JIBJLIIIOTCJI cneKTpoMeTpll paa
.i_nrnmx TlillOB C MeKTpoHHllM o6opy"JT,OB8HlieM Ha OCHOBe MHOrOKaHaJil,HllX 
8.MIIJilITy~llX aHaJmaaTopoB, MIIKpo-SH.I KM DOI, KM 002, "3.nettTpoHliKB-60", 
Mmrn-SBM HOOT-03IO. Ha· cpe~eM ypoBHe Haxo~TcJI' SH.I EC-IOIO, ocYJ!leCT
BJIJIICIIlaJI npe~pHTeJII,Hyll o6pa60TKY H8KOIIJieHHllX B cneKTpoMeTpax "JT.8HHHX, 
SH.I EC-1010 qepea KOHTpoJIJiep KK 004 ynpaBJIJieT Kpe:RTOM KAMAK, B KOTO
poM paa,:iemeHll HHTepq.-e:Rcll "JT,OnOJIHllTSJII,HllX BHellllIHX ycTpo:RCTB H perHCTpll 
noCJie"JT,OB8TeJII,HO:R Menpe:RTHO:R CB/I3H KH 021 H KH 022 ~ CM8H C ycTa
HOBK8MH Hl!lKHero ypoBHJI, C o~ofl CTOpoHll, H C SH.I Bepx1rnro ypoBHJI~ C 
"JT.pyrO:R CTOpoHll.Ha BepxHeM ypoBHe HaXO,nHTCJI SBM EC-I040, KOTOpaJI 
OKOHqaTeJIJ,HO o6pa6aTllB8eT H xpaHHT no~eHHyio HHq>OpMB.IUm, PsmoM C He:R 
ycTaHOBJieH pacnpe"JT,eJmTeJII,Hll:R KpeflT KAMAK, co"JT,epllt8ll!ll:R psm perncTpoB 
noCJie"JT,OB8TeJII,HO:R MelltKpe:RTHO:R CBJI8H KH 021, KOTOplle· o6ecne'!HB8IOT o6MeH 
HHq>OpMaIJ,He:R c 3!11 cpe~ero H Hl!lKHero ypoBHefl HeCKOJII,KHX 8KCnepHMeH
TOB. OTOT Kpe:RT'lepea KOHTpOJIJiep KK 004 ynpaBJIJieTCJI OT 6yqepHO:R SH.I 
Iffis..:4200, KOTOpBJI no KaHaJIY. npJIMoro "JT.OCTyna.cBJiaaHa c 3H.I EC-1040. 

B llJITo:R rJiaBe paccMaTpllB8JOTCJI annapaTHo-nporpaMMHlle cpe"JT.CTBa'~ 
HaJia~ H npoBeproi: paapa60T8HHllX ycTpO:RCTB nepe"JT,a~.MaCCHBOB "JT,aHHllX: 
KOHTpOJIJiepa KK 004, HHTepq.-e:RcoB SH.I KS 001, KS 002, K3 003, HHTepqie:R
ca M8I'liCTpa.1Ili KK 007 H peI'liCTpoB MelltKpe:RTHO:R CBJI3H KlI 021 H KH 022. 

C 3TO:R USJII,JO H8Mll paapa6oTaH M8JIOra6ap:liTHll:R, npqcT0:11 H H~elKHll:R 
32-paapsmH!l:R aHaJmaaTop JIOrffqeCKHX cocTommn KT DOI /I6/. AHaJIH~aTop 
Il08BOJIJieT Ha6JIJO.n8Tl, Ha IJ,H(WOBOM HH,nHKaTope:JIOrH'lecroi:e COCTOJIHHJI 32-
JIHHH:R ~eca ll "JT.8HHllX B Te'leHH8.BH6paHHllX16 TaKTOB pa6oTH IJ,Hippo-
BOfl CHCTeMll. Afi8JIH8aTOp CO"JT,epxHT BXO~He 6yqepa ynpaBJIRJIIIID( CHrHaJIOB, 
"JT.aHHllX ll ~ca, cXeMY B!l6opa T8KTOBOro CHrH?Jia, yaeJI HOHCK8 a~aH
HO:R cTap'rOBO:R KOM6HHamm, CXSMY nponycKa a~aHHoro 'lHCJia TaKTOB 8?
"JT,eplltKH, 03YHa 16 CJIOB no 32 paapsma H yaeJI HH,nHKaIJ,HH. )lonycTm.1rui: '!ac
TOTa T8KTOBllX CHrH8JIOB "JT,O 5 M£'u. 

. ' ' 0KOH'l8TeJII,HaJI npOBepKa KOHTpOJIJiepa KK 004 n ·perHcTpoB MelltKpe:RT-
' HO.I CB/I3ll MOlleT.· npoH8BO]U{Tl,CJI C IlOMOUll,JO aBTOHOMH0:11 "P.BYji~JflTH0:11 CHC-
TeMll c Mmtpo-3Ill.l Ha OCHOBe MHKJ)Onpoueccopa HHTeJI-8080 , B 8TO:R 
CHCTeMe o H8Mll .. :acnOJII,80B8H cnoco6 IlO"JT,rOTOBKll HOBHX · nporpaMM, OCHOB8H
Hllfl Ha HCnOJil,80B8HIDl 03Y MHKpo-3H.I ~ xpaHeHHJI npoMell]TO'lHOfl HHq>Op
M8lijllI Bw!eCTO neppoJieHTll B YCJIOBHJIX, KOf"JT.8 OTCYTCTBYJYI' "JT,OporocTOJIU!He 
M8rHHTHll8 H8KOllHTeJIH "JT,aHHllX. AIIII8pBTH8JI 'laCTl, MHKpo-3IJM noaBOJIJieT 
paaMeCTHTl, B llaMJITll K8K BCe Tp:li CJIYX86HH8 nporJl8MMhl: MOHHTOp COT~-

IO 

" 

'IHKOM, pe"JT,aKTOp TeKCTa H acceM6Jiep, T8K H OCHOBHHe 6yqepa "JT.8HHWC! 
TeKCTOBYJJ pa6o-qyJO SOHy, ~lt'!HYD pa60-qyJO soey B Ta6Jnmy CHMBOJIOB. 
Ilp:a 8TOM nepexo"JT, OT o~oro nymtTa npoue;izypu llO,Itl'OTOBKll nporpaMMH K 
'J'{WrOMy llpoHCXO)tl{T JI8rKO H 6!iCTpo, T~ K8K He H~O pa6oTaTJ, C neppo
Jl8HTO:R. Paspa60T8H8 OCHOB8HH8'1 Ha~OM cnoco6e nporpaMMa ]U{aJIOroBO
ro pe,ItaKTOpa T8KCTa H acceM6JJ:epa B. llporpaMMa KOMII8KTHa B "JT.OCTa
T01DIO MOll!Ha. llp:!i 03Y B8Jllr'lltHO:R 16K 6a!T BOSMOlEHO llO,ItI'OT8BJIHB8Tl, H ac
ceM6JJ::apoBaTl> nporpaMMH, CO"JT.8pllt8lllH8 "JT.O 800 CTpoK T8KCTa Ha RSlllte ac
ceM6JJ:epa HHTeJI-8080. Pe,ItaKTOp T8KCTa S8Hlr!Ma8T OKOJ!O IK 6a:RT, no"JT.llpo
rpaMMaacceM6JJ:epa - OKOJ!O 2K 6aflT, Ta6.mma KO,ItOB onepau:a:R B CTaH,ItapT
HHX M8TOK S8HHMaeT 2K 6aflT. O~a ~KTHB8 pe,ItaKTOpa T8KCTa ~ Bll

llOJIH8HHR Tpe6yeT OT 0,5 ,ItO I C8KYH,Itli, AcceM6JJ::apoBaHHe 6es ne'laTB JIHC
THHra llpoXO,nHT co CKOpoCTl,JO 60-70 CTp0K B ceICyH.Ity. 

.luIJI OKOWl8.T8J11,HOfl H8JI8,ItKH H HCllllTBHHfl KOHTpoJIJiepoB KpeflTa, coc
TOBll!RX HS MO,nyJiel KS 001, KS 002, KS 003 H KK 007 H .npyr:ax 6JJ:OKOB, 
HaMB paspa60T8Hll B COS"JT,8Hll ,ItBe aBTOHOMHll8 CHCT8Mll Ha OCHOBe MIIKpo-
3:IM "3.nexTpoHHRa-60" H KM 002. 

PacCMOTJ)HM Bap:aaHT aBTOHOMHO:R ClICT8Mll Ha OCHOB8 MHKJ)O-SB.f B CTaH
"JT,apTe KAMAK KM 002 (p:ac.6). C:acTeMa COCTOHT HS TpeX Kpe.lTOB lI o6ecne-

• •A~•- '!HBaeT paspa6oTicy", OTJia,Itey, "JT.OeyMeH-
; C: "A-::::;;" L...i ■ PUT-

I MQA'JAM ~ 
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I ' 
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PBc.6 ABTOHOMHWI cHcTeMa npo
rpaMMHpoll8HWI lI H~ 

D,Kippoma: MO,ItyJiefl Ha oc
HOBe MHKpo-!3Ilf KM 002. 

THJ)OB8HH8 HOBllX nporpaMM, a T8Kll8 
SanHCl> BX B CIIll3Y, B CTapneM KpelTe 
pa3M81118Ha MHKpo-SBM C BHTeppe:RcaMH 
ll8Pli<lePliflHllX ycTpo:RcTB, KOTOpaJI yn
paBJIJieT KOHTp0JlJ18p0M xpe:RTa, COCTOJI
ll!llM HS BHTepqie:Rca !3BM KS 002 H HH
Teppelca MarHCTpaJllrI KK 007. C no
MOon,JO Cll8IJ,HaJII,HO paspa60TaHHOro HH
Teppe:lca KlI 043 CHI'H8JI!i IIIHHll MHKpo-
813M KM 002 MOryT 6HTl> npeo6pasoB8Hll 
B CHI'H8Jlll 0611101 mmm CM 813M. !3TOT 
HHTepqielc o6ecne'llr!B8eT pa6oTy c ~ 
puB8llllJDOI H nepe,Ita.qy "P.amwx KaK no 
nporpBMMHouy lt8HaJIY, Tax H no KUil, 
l!epes 06lllYD IIIHHY" K CHCT8M8 llO;ltRJIJJ'l8H 
HaKOllHTeJIJ, Ha I'lrt6KHX M8I'HHTHHX )tl{C
KaX, 

06a MJI8,It111HX KpelTa Tmate ynpaB
JlJD)TCJI OT MHKJ)O-fillM KM 002. YnpaBJie
mte O;o;Hli!M .e:s HHX npoHsBO;ttHTCJI Henoc
pe,ItcTBeHHo no mHHe MHKpo-!3111 'iepes 
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RHTepqieflc K3 002, a .JUlYI'RM - no o6meit DIIme CM 8ml ~epes npeo6pasoBa
TeJII, IIIRH KH 043 11 KHTepqieflc K8 OOI. B nepBOM MJI8,D;IlleM xpeitTe pasMelll8.
lllTCH llpOBepaewe ll HaJialmBa8Mll8 MO.I(yJ.lll, KOTOpHe ynpaBJIJmTCH no lllllH8 
MKKpo-3IN KM 002, a BO BTopoM - no o6mea DIIme CM amr. Mo.nyJ.111, ynpaB

JI.flewe no M8I'llCTp8Jlll KAMAK, MOryT pacll0.1I81'8Tl>CJl B Jlll60M 113 8TllX Kpeit
TOB. 

TSKHM o6pasoM, MHKpo-3™ KM 002 ynpaBJIJieT TpeMa pas.7Ilflllil,IMR unma
MK: unmoit 8ml "8.JreKTpoHKKa-60", o6mefl unmoit CM 8BM 11 M8l'llCTpaJII,JJ 
KAMAK. Mmqx>.:..8BM pa6oTaeT no.u; ynpamxemreM one~oHHoit c11cTeMH WIDC. 
Ilpm,1erumrca MaxpoacceM6Jiep, JI3mtll B1Icoxoro ypoBHJl IIACKAJTh, WPTPAH 11 
Eoilcrn/81. 

B KO~e rJiaB!l 01Il1C8HH BCllOMOraT8Jil>HH8 MO.I(yJm, HCllOJil>3y8MH8 llpll 

nepecHJIKe M8CCKBOB miqiop.1~ - KOij~HHfl CJ'MM8TOp KY 009 ll reHepa
TOp npoBepo~ofl l1Hq>OIJM8~ KP 009 /I ,I3/. 

Ill. OCH0ifillE PF.3Y.1Il,TATH 

, I. C1tCT8M8Tl13HpoBaHH Tpe6oBaHHJl K COBpeM8HHHM CHCT8MaM nepe,n;a~ 
M8CCKBOB llHq>Op.!~. llpllM8HJI8MIDvl ,ItJIJI 8BTOM8Tll3~ qE3~8CKOro axcne
pm,!8HTa; paccMoTpeHH cnoco6u nocTpoeHKJl T~ c11cTeM H HanpaBJieHKa 
llOBHlll6HHJl aqxf,eKTllBHOCTll KX pa6om. 

. 2 • .lum Ml1Hlt-8BM c pa,nR8Jil>HHM KaHMOM BBO,D;a-B!IBO,n;a paspa60T8H ymr
B8PC8Jil>Hllit KOHTpoJIJiep xpeflTa, nosBOJIRJil!Hit ocymecTBJIJlTl> 6HCTJJYI)·nepe
cwmy M8CCHBOB llHq>Op.1~. 

3 • .Ium coBpeMeHmoc MKHH- H MKKpo-8IN, ocHOBaHHllX Ha Mar11cTpaJI1>
HOM KaHMe BBO,n;a.;.mrno,n;a Tlllla ''06maa lllmla; paspa6oTSHa cePKJl MO.I(Y"Jil>Hmc 
KOHTpoJIJiepoB, ocymeCTBJIJD:llllHX nepe,n;a~ miqiopM~ no KaH8JIY npaMoro 
,Il;OCTylia K n8MJITK. 

4. BnepB!Ie B CCCP B im.ne Mo.nyJiei! KAMAK paspa60Ta11a H cos,n;aHa . 
MKKpo-8Bd, 8HaJIOr~M 3BM "8.JreKTpoHKKa-60", ~o ll03BOJI.fl8T cos.tlaBaTI, 
aBTOHOMHHe c11ci-ew npe,n;BapKT8Jil>HOff o6pa6oTKH KHqiop.1~ nOJIHocTiJJ B 
CT8H.n;8pTe KAMAK. 

5. Paspa60T8HH ll8paJIJI8JII,Hll8 lI IlOCJI8,D;OB8T8JII,HH8 perHCTpH M8XKpeflT
HOit CBm31Io Jl1III IlOCJI8.U:OB8T8Jil>HOrO perHCTpa npe~ogeH ll llpID118H8H npocTOit 
ll aqxf,eKTKBHHfl npoTOKOJI nepecwnm llHq>Op.1~. 

6. Paspa60T8H M8IllllHHO-H838BHCKMHfl ,n;paflBep B8TBH, 8 Tarote B8pll8HT 
KOHTpoJIJiepa Tmia A-I ,ItJIJI opramrs~ MHOrOKpei!THHX CHCT8M KAMAK. 

7 • .Ium pa6oTH cos.u;BHHoit annapaTypH coBMecTHo c.a™ paspa6oTaHH 
llpOCTHe ll 8{fxI?eKTHBHHe npol'paMMHlle cpe.u;CTB8 C llpllM8H8Hll8M JI3HK8 BHCOKO
ro ypoBHJl KAMAK ll JI3HK8 Ilp0M8Xj'TO~oro ypoBHJl DIL, nosBOJimll!l!e nepe.u;a
B8Tl, MSCCHBII llHq>Op.!~. 
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