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Cnen;KoHTpoJIJiep M-6000 npe,D;cTasn.a:eT co6oii ycTpoii
CTBO CBJI3H O,ZJ;HOrO KPeiiTa 3neKTpOHHOB annapaTypw B CTaH
,D;apTe KAMAK c 3BM M-6000. ,ll;aHHoe ycTpoiicTBO o6ec
nequsaeT swnoJIHeHHe scex onepau;Hii, npe,D;ycuoTpeHHWX 
,ZJ;OKyMeHTOM EUR- 410 o /l/ , H no3son.a:eT ocymecTBHTL 
o6MeH HHcllopuau;ueii uelK,!J;y annapa Typoii H 3 B M B pe)l(lluax: 

1/ o,ZJ;HHoqHwx nepe,D;aq; 
2/ nepe,D;aq uaccusos HHcllopuan;HH c o,ZJ;Horo a,D;peca; 
3/ nepe,D;aq MaCCHBOB HHcllOpMaD;HH C aBTOMaTHqeCKH 

ueu.a:IOID;eiic.a: a,D;pecau;ueii. 
06MeH HHcllopMaD;Heii MO)I(HO BeCTH qepe3 nporpaMMHLlB 

KaHan 3BM HJIH qepe3 KaHan np.a:uoro ,ZJ;OCTyna B nau.a:TL. 
WyHKD;HoHanLHa.a: cxeua cnen;KoHTpoJIJiepa npe,D;cTasneHa Ha 
puc. 1. 

AnnapaTypHo cnen;KOHTpoJIJiep swnoJIHeH Ha MHKPOMO,ZJ;y
n.a:x cepHH TTll H pa3MeiD;eH Ha ,ZJ;Byx nnaTax KAMAK. HH)I(e 
,ZJ;aeTc.a: onucaHHe npHHD;Hnuam.Hwx pemeHHii MJI OT,ZJ;enLHWX 
y3nos cxeuw cnen;KOHTpoJIJiepa, a TaK)I(e y3nos, no3Bon.a:IO
ID;HX fiOHJITL norHKY pa60TLI BCero ycTpOBCTBa B n;enOM. 

BpeMeHHou zeHepa111op 

IlpH pa3pa60TKe npHHD;HnHanLHOB CXeMLl 6wno npHHJITO 
peweHHe OTKa3aTLCJI OT perucTpos MJI 3anoMHHaHHJI R/W 
HHcllOpMaD;HH B KOHTpOJIJiepe H B HHTePclleiiCHLlX KapTaX H 
npOH3BO,!J;HTL o6MeH ,ZJ;aHHLlMH Henocpe,D;CTBeHHO Me)K,!J;y 
DATAWAY KPeiiTa H BXO,ZJ;HWMH perHcTpaMH 3BM 6e3 npo
Me)l(yToquoro 3anOMHHaHHJI. 3TO fi03BOJIHnO 3HaqHTenLHO 
coKpa THTL o6'LeM annapa Typw cnen;KoHTpoJIJiepa H onpe,D;eJIH
no npHHD;HfiLI opraHH3aD;HH BpeMeHHOB ,ZJ;HarpaMMLl o6MeHa 
HHcllopMan;Heii. reHepaTop, BLlpa6aTWBaiOID;HB CHrHanw 
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DATAWAY-B.Sl,S2 :a BRyTpe:a:a:ae cTpo6wiCORTpoJIJiepa, BWJIOJI• 

:ae:a :aa JDIRB:a 3&.QeplKIC11 /p:ac. 2/. Cxeua CBRxpo:a:a3oB&Ra 
C RUnYJUoCRWUB CBrR8JiaUB 3BM,ICOTOpWe BWpa6&TWB8JOTC .. 
B npo~ecce awnoJIRe:a:a .. ICOU&RA nepe,Aa'IR /BJJ./ :a np:aeua 
/ITP I BRII»opu~:a:a. Hcnom.3oB&R:ae JIRRRR 3&,AeplKIC11 c co· 
cpe,AOTO'IeRRWUB napaueTp&UB n03BOJDIJIO B36eliC8.T.b Renp:a
.. TROCTei, CB .. 3&RRWX C BpeueRRWUB pa36pOC&UB 11JD1 6om.
DDIUB annapa TYPRWUB YCBOlKJieRB .. UR np:a ll»opu:apOB&RBB 
,ARarpauuw :aa o,ARoa:a6paTopax. Cxeua ll»opu:apoB&R:a .. aw
noJIRe:aa :aa UBICpOUO.AYB .. x cep:a:a TT JI. 

ITociCom.ICy :aunym.cw Sl R S2 onpe,AenmoT ace apeue:a
:awe cooT:aome:a:a.. :aa DAT AWAY , TO B ~en .. x yny'IWeRR .. 
41PORTOB 3TBX CBrR&nOB R 3&JQJITW OT R&BO,AOIC TOIC CUe~eRR .. 
R& DDIR&X S l B S 2 .AOJDICeR 6WT.b 60B.bWe, 'leU TOIC CUe
~e:a:a .. :aa ,Apyr:ax DDIRax DATAWAY. B cne~oRTpoJIJiepe 
M-6000 awxo,Ac:ar:aanoa Sl :a S2 :aa DATAWAY oc~ecTane:a 
11epe3 .ABA coe,AR:ae:a:awx B napannen.b uo~wx :a:aaepTopa, 
'ITO n03BOJIRBO nony'IRT.b 4lpoRTW CBrR&nOB S l R S 2 np:a 
noJIRoi :aarpy3ICe DATAWAY nop .. ,AICa 50 HCeK. 

Pezuc•p-c-.e•t~uK 

llpe,Anaraeua .. cxeua per:acTpa-c'leT'IBICa /p:ac. 3/ aw
noJIReHa :aa D-Tp:arrepax, eoe.ARReRRWX no cxeue noene,Ao
B&Ten.b&oro nepe:aoca c ynpaane:a:aeu no R- :a S ·axo,Aau. 
Cxeua no3son .. eT npu uu:a:auam.aou ICOJIR'IeeTBe :JneueHTOB 
oc~eeTBB .. T.b napannem.aoe 3&aece:a:ae ICO.Aa aa Tp:arrepw, 
eueay ICO.Aa 3aaeeea:aeu aoaoro 6e3 npe,AB&pBTen.b:aoro 
c6poea B .AOC'IeT "+l "no e'leTBOUY BXO.AY un&,AWero pa3p .. ,Aa 
C'leT'IBIC&. B exeue npe,AycuoTpeaa B03UOlKROCT.b nepaoHa
'l&m.Boi YCT&HOBICB e'leT'UIIC& B BeXO,AROe COCTO .. BBe no 
caraany Z. 

CxeMa nponycKaHUJI C>11.11 cuzHa/106 R u L DATAWAY 

B npo~eece awnoJIRe:a:a .. onep~BB 'ITeHH .. H3 annapaTypw 
B 3BM UOlKeT noeTyn&T.b HR4!opu~ .. Tpex TRUOB: 

1/ c DDIR R- .A&BRwe, 
2/ c DDIR L- LAM -ICapTRRa, 
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3/ C DDIRW Q - OTBeT npR BWDOJIReRBB TeCTOBWX One-
pa~ii:. 

Cxeua nponyciCa:a:a.. yiCa3a:a:aoii :a:acbopua~ :aa DDIRW 
3BM npe,ACT&BBeRa R& p:ac. 4. ~ .. C'.beUa CO,AeplKRUOrO 
o,ARoro pa3p .. .Aa c R- BJIR L -m:a:a :acnom.3}'IOTC .. Tp:a BR
aepTopa c OTICpwTwu ICoJIJieiCTopou cep:a:a TTJI. llepe3 
O,ARR R3 RRX OC~eCTBB .. eTC .. ynpasneRRe ypOBReM BWXO,A
ROrO c:ar:aana np:a nouo~ o6~ero cTpo6a nepe,A&'IR RR41op
ua~RR. Bpeue:a:aa• ,ARarpauua pa6oTw cxeuw npe,AeTaane
:aa :aa p:ae. 5. Henon.b30BaH:ae ,AononRRTeB.bRoro eTpo6:apoaa
RR.. BWXO,AROH RR4!0pM~RR npR nOMO~ o6~ero eTpo6a 
nepe,A&'IR n03BOJIRJIO 060HTRe.b 6e3 ,AOnOJIRBTeB.bROrO RRBep
TBpOB&RB.. eur:aanoa R :a L DATA WAY , 'ITO 3R&'IBTeB.bRO 
eoiCp&TBBO ICOJIR'IeeTBO 3BeMeHTOB R& p&3P•.A BR4!opua~BB 
B ynpOCTBBO exeuy B TeXROBOrB'IeeiCOM OTROWeRBB. Ha 
DDIRW 38M BWXO.A opraHB30B&R 'lepe3 3MBTTepHWe UOBTOpB
TeBH, no3BOBIID~e pa60T&T.b Ha ICa6en.b .AJIRROH .AO 50 M. 
,lJ;JIRH& JIRHBB eB .. 3B MOlKeT 6WT.b 60B.bme, eeJIR BenOB.b30Ba T.b 
ICa6eB.b e MeH.bDDIM OMB'IeeiCBM eonpOTBBBeHBeM. 

PeJICUM pa6o•bl no CUZHally Q 

H3seeTHO, 'ITO B npo~ecee awnoJIReH:a• onepa~:aii: 'ITeHB .. 
BJIR 3an:ae:a mo6oii a,Apecyeuwii: 6noiC KAMAK reHep:apyeT 
e:arHan Q = 1 . ,D;n• onepa~:aii, He ea•3aH:awx c no .. aneH:aeu 
HH41opua~HH Ha m:a:aax R/W /e6poc, TeeT, ynpaane:a:ae/, 
reHep:aposaH:ae Q=l He o6•3aTeB.bHO. B ea•3:a e 3THM .AB• 
opraHH3a~:a:a e,A:a:aoii norHICH seex onepa~ii. npoH3BO.AHMWX 
ICOHTpoJIJiepou, npe,AyeuoTpeua RMHTa~HJI e:ar:aana Q = 1 
.AB• 4ly:a~:aii F9, FlO, Fll , F24, F24 :a .AB• BHyTpeu:a:ax 
ICOM&H.A ene~ICOHTpoJIJiepa e No. ,ll;n• opraHH3&~R nepe,Aa'IH 
uaeeHBOB HH4lopua~HH RenOB.b3yeTe• eHHXpOHR3&~H· no 
Q eornaeuo npas:anau, H3BOlKeHHWM B EUR - 410 0 • 

.IJ;n• enYlKe6:a.blx ueneii B ene~ICOHTpoJIJiepe npe-
,AyeMOTpe:aa B03MOlKROeT.b B.bl~'leHR .. pe~ua pa60T.blnO 
Q no KOM&H,Ae OT 3BM RJIR Tyu6nepou Q/Q • llpR'IeM npH 
awnoJIReHHR TeeToswx onepau:aii F8 HJIR F27, a Tal()l(e np:a 
nepe,Aa'le uaeeRBOB RR4!opua~R, RenOB.b3}'IO~X eHHXpORR-
38UHIO no Q, B.bl~'leH:ae pelKRua pa6oTw no Q 6noiC:apyeTe•. 
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Pa6o•a no aanpocy o• annapa•ypw /no LAM I 

B cne~OBTponnepe npeAYCMOTpeua B03MO*BOCTh HBH· 
llHHPOBaTh CBJl3h c 3BM no 3anpocy OT annapaTypw /no 
CHrBany LAM /. ~BaAnaTh TPH IIDDIW LAM DATAWAY woryT 
6wTh coeAHBeBw B cnenxouTponnepe B niD6oi, Tpe6yewoi 
KOBKpeTBWMH 3KCnepHMeBTaMH, KOM6HBallHH .IUIJl nony'leBHJl 
16-pa3pJlABOi LAM -xapTHBW, coeAHBJlewoii co cxewoi 
nponycxaBHJl L -caruanoB B 3BM. Ilpepwaauae no 3anpocy 
OT annapaTypw /rT1·1/ MO>KeT 6WTh opraBH30BaBO OT mo-
6oro H3 Ll -:- Ll6 caruanoB npa noMOinH ax norH'Iecxoro 
cno>KeBHJI /pac. 6/. 

HH•ep~eiicHbre Kap•w HKl u HK2 

IlpBHnanaanhBWe cxeMw HK1 H HK2 npeAcTaBneuw ua 
pac. 7 H 8. H3 pacyuxoB BHAHO, 'ITO annapaTypa HBTepclleiic
Hwx xapT coAep*HT TOnhKO cxeMw nponycxaHHJI H cornaco
BaHHJl CHrHanOB cnenKOHTponnepa H 3BM. BHeWHHii BHA 
cneuxouTponnepa npeAcTaaneu ua pac. 9. 

HaAaOKa cnei#KOH•poAAepa u npoaepKa ezo pa6o•br 
npu pa3AU'IHbiX peJKUMQX 06MeHa UH~OpMOI#UeU 

HanaAKa cnenxouTponnepa H npoBepxa ero pa6oTw 
B pa3nB'IBWX pe>KHMaX npOH3BOAHTCJl B pa60'IHX ycnOBHJIX 
Ba DHHHH C 3BM. qepe3 KOHTponnep K 3BM nOAKHID'IaeTCJl 
xpeiiT c annapaTypoi KAMAK /c'leT'IHKH, KOAHPOBinHKH 
H T.A./ /pHC. 10, 11/. 

B Ta6n. 1 H 2 npHBeAeHw uanaAO'IHwe noAUporpawww 
npoBepxa pa6oTw cnenxouTponnepa npa BwnonueHHH one
p&nHii 'ITeBHJl, 3anHCH, ynpaBneHHJl B pa3nB'IHWX pe*BMaX • 
pe>KHMe OAHBO'IBWX nepeAa'l, B pe>KHMe nepeAa'IH MaCCHBa 
AaBBWX. OpraBH3allHJi Be ex noAUporpaMM OABOTHBHa. KoMaR
AW ynpaBneHHJI cnenxouTponnepoM B NAF -xoMaHAW pa3Me
~naiOTCJl B nocneAOBaTenhHWe Jl'leHKH naMJITH 3BM. 3Ty 
nocneAOBaTenhBOCTh KOMaRA MO*BO pa3AeDJlTh Jl'leHKOi 
naMJlTH, COAep>KHMOe KOTOpoii paBBO ByniD, 'ITO n03BODJleT, 
ucnonh3YJl KOMaHAY 3BM "CpaBueuae B nponycx" (CPA/B), 
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opraHB30Bb1Ba Tb llOBTOpJIIOIIUieCJI I{BKHbl ruo6o:i llO,!UiporpaM
Mbl /qTeHBJI, 3anacB, ynpasneHB.Il/ .IVIJI ruo6oro KonaqecTsa 
KoMaH.IJ. N AF (1 , 2 ••• ) • )l;aHHble 3anBCb1BaiOTCJI BnB cqBTbiBa
IOTCJI B3 nocne,IJ.OBaTenbHbiX JlqeeK naMJITB JiYcl»1 B JiYcl»2 
cooTseTCTBeHHO. AnropBTMbl nporpaMM nposepKB pa6oTbl 
cne:u;KOHTponnepa npase,IJ.eHbl Ha pac. 12,13 B 14. C noMOID;biO 
3TBX nporpaMM MO>KHO nposep.IITb pa6oTy cne:u;KoHTponnepa 
a pe:>KHMax o6MeHa BHfllopMa:u;ae:i c nocne,IJ.yJOme:i pacneqay
Koi pe3ynJ.TaToB o6MeHa Ha TeneTaine; MO:>KHO TaK)I(e, 
opraHB3osas I{BKn Ha nro6oe KonaqecTso NAF -KoMaH.IJ., npo
sep.IITb npasanbHOCTb pa6oTbl scex :u;ene:i KOHTponnepa npB 
noMOIIUI oc:u;annorpaflla. 

JinOK pa3pa6oTaH B B3rOTOBHeH B 0T,IJ.ene HOBbiX MeTO· 
.IJ.OB ycKopeHBJI OHJ.IH. B 3aKnroqeHBe aaTopbl 6naro,11.ap.11T 
H.M.MenbHBqeHKO, B.H.EB.IJ.OKBMoaa, JI.B.Csep,IJ.nBHy, 
B.H.rypcKoro 3a cocTasneHBe TexHonoraqecKoi .IJ.OKyMeH
Ta:o;BB, B3rOTOBH~HBe B MOHTa)l( 6noKa. 
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