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J1. ~. Ko;maKoB 

MAl'J1CTPAJib KPEITTA B CTAH,ll;APTE CAMAC 

(063op) 

Hayqeo-TexuuqecKaa 
6u6.auoTeKa 

OHBH . 



/ 1,2/ 
CncTeMa CAMAC .1rnm1eTCH c.TaHnapToM Ha ycTpoiicTBa corrpm1rn-

HHH H o6MeHa HHc!>opMauneil: MelKJlY ll3MepHTenbHbIMH !IpH6opaMH H unc!>poBblM 

KOHTponnepoM. llnc!>poBoil: KOHTponnep, B, CBOIO O"lepeJlb, MOlKeT 6bITb HHTepc!>ett

COM 3BM. CAMAC orrpenenSieT KaK arrrrapaTypHyIO, TaK H aneKTpHtJ:eCKYIO 

H norHtJ:eCKYIO tJ:aCTH H o6ecrretJ:HBaeT B3aHM03aMeHSieMOCTb H COBMeCTHMOCTb 

MOJlyneil: conpmKeHHSI unc!>poBblX ycTpoil:CTB. ITpn ncnonb30B8HHH CHCT9Mbl 

CAMAC nepexon oT onHoro THrra 3BM He BhI3bIBaeT, KaK 06b1tJ:Ho, nepenenoK 

Bcex ycTpoil:cTB corrpSilKeHHH, a rrpenrronaraeT TonhKo aaMeHy KOHTponnepoa. 

CTaHnapTnaauHH B cncTeMe ·CAMAC B03MOJKHa Ha cneJlyIOmHx Tpex ypoB-

HSIX: CTaHnapTH3aUHSI MarHcTpanH ( Dataway 

rncTpaneil: H nporpaMMHpoBaHHH. 

CHCTeMbl HeCKOnbKHX Ma-

MexaHHtJ:eCKH CHCTeMa BbIIIOnHSieTCSI B BH:Ue Kacc~T-Kpeil:ToB, coneplKamnx 

25 CTaHUHil:-HarrpaBnHIOWHX C 86-KOHTaKTHblMH pa3'beMaMH ( CM. pnc. 1). Mn-

HHManhHbiil: paaMep rrepenHeil: naHenH Monyng 22lxl7,2 MM. Paa'beMbI pacrraSIHbI 

CTaHnapTHbIM o6paaoM. 3Ta pa3BO)lKa o6paayeT MarHCTpanb. TaKHM o6paaoM, 

Kpeil:T nono6eH MarHcTpanH 3BM, Ho BbIHeceHHoil: BHe npoueccopa n rrpeny

cMaTpHBaeT He TOnbKO IIO)latJ:y Ha!IpHlKeHHil: IIHTaHHH, HOH rrepenatJ:y HHc!>OpMa

UHH H CHrHanoB .ynpaBiieHHSI MeJKJlY MonynHMH. Pa3BOJlKY MarHCTpami: MOlKHO 

IIOJlp83)lenHTb Ha Tpll "18CTH: illHHbl nepenatJ:H Jl8HHbIX, ynpaBneHHSI H _IIHTaHHSI. 

HarrpHJKeHHH IIHTaHHH, npHHHTbie B CAMAC' e - :!:_6; _:!:24 B. BoaMolKHo nc

rronbaoBaHHe B KatJ:eCTBe BCIIOMoraTenbHblX HaIIpSilKeHHil: :!:_12 H +200 B. ITHTaHHe 

)lOnlKHO_o6ecnetJ:HBaTb TOKH Ha nopSIJlOK 6onbIIIHe, tJ:eM JlnH cxeM 2-ro IIOKone

HHH. BenH"IHHbl ypoBHeil: norHtJ:eCKHX CHrHanoB COOT~eTCTBYIOT YPOBHSIM HHTe-
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rpanhHbIX cxeM ilT JI n TT n. YpoBeHb "0" HaxonHTCSI B rrpenenax +2 - +5 B 

nnsr BXOnHbIX CIII'HanoB n B rrpenenax +3 - +5,5 B nnsr BbIXOnHb!Xo YpoBeHh "1" 

Kone5neTCSI OT O no +0,8 B nm1 BxonHbIX CHI'HanoB H OT O no 0,5 B - nm1 Bbl-

xonHblXo Ilnsr HaHoCeKyHnHbIX CHI'HanoB IIpHHSITbl ypoBHH NIM • BonhIIIHHCTBO 

rrpoBonHHKOB MarHCTpanlI - o5mne nnsr Bcex CTaHuHll. ilnsr CTaHUHH 1-24 HyMe

paulISI nneT cneBa HarrpaBo (ecnn cMoTpeTb Ha rrepenHroro rraHenh KpellTa),Ta

KIIM o5pa30M, CHrHan IIOSIBnSieTCSI_ onHoBpeMeHHO Ha aHanOI'II'!HbIX KOHTaKTaX 

Bcex pas'beMoB. PasBonKa c1IrHanoB Bb16opa Monynsr ( N ) H ipnara-sarrpoca 

(L) 1IpOII3BOnHTCSI OT 25-ll CTaHUIIII K Ka*noMy Monynro. 

B CAMAC' e rrpnHsrTa nnnHa cnoBa nmpopMaUIIH B 24 paspsrna, nnsr rrepe

na'IH cnOB 11crronb3YIDTCSI 48 llllIH, 24 113 KOTOpb!X rrpHMeHSIIDTCSI nnsr rrepena'III cnoB 

oT KoHTponnepa KpellTa (KK) K Monynro n 24 - nnsr rrepena'III OT Monynsr K 

KK. KK srBnsreTcsr "xossrnHoM" KpellTa. OH orrpenensreT rroToK c11rHanoB B Kpett

Te. OH pasMemaeTcsr Bcerna crrpaBa II saHHMaeT, rro KpallHell Mepe, nBa MecTa 

(Ng24 11 25). KK c onHoii CTOpOHbl o5pameH K MonynsrM KpefiTa II KoopnHHHpyeT 

11x pa5oTy. ITopsrnoK KoopnnHaun11 orrpenensreTcsr CAMAC' OM • C npyrott cTo

poHhI KpeiiT o5pameH K KOHTponnepy Bcell CIICTeMbI, KOTOpblH MO*eT 5b!Tb, B 
. ' -

qaCTHOCTII, 3BM. B rrpocTellIIIeM cny'la·e. norlIKa pa50Tb! KpellTa MO*eT 5b!Tb 

sano*eHa B caMOM KK. On11H 113 B03MO*Hb!X KK, KOTOpblli rrpHMeHSieTCSI nnsr 

COIIPSI*eHHSI KpellTa C Me*KpellTHOH MarncTpanbro, - KOHTponnep THrra A - CTaH

napTil30BaH131. 

OTnenbHbie Monynn rrpencTaBnSIIDT co5oll 5noKH c IIe'laTHblM 86-KOHTaKT

HbIM pa3'beMOM, BCTaBnSIIDIUHMHCSI B paa'beM KpellTa. Monynn rronHOCTbID rron'IHHe

Hbl KoMaHnaM KK H OTBe'!aIDT Ha HHX, TonbKO onnH CIII'Han aarrpoca - ipnar -

IICX onlIT OT Monynsr K KK. B Ka*nOM Monyne MO*HO BbinenHTb nBe 'laCTII: 

¢yHKUHOHanhHyro, TO eCTb BbIIIOnHsrroniyro OCHOBHYID aana'ly Monynsr, H 'laCTb, 

rronnep*HBaromyro "5eceny" c KOHTponnepoM B cTaHnapTe CAMAC • no rrep-

BOfi: '!aCTH MonynH o5pasyroT qJyHKUHOHanbHblli Ha5op, KOTOpblli cnellyeT paccMaT

PIIBaTb CaMOCTOSITenbHO. BTopasr '!aCTb 5yneT paccMoTpeHa HII*e· "Becena' 

Monynsr c KK ocymecTBnsreTcsr 'lepea MarncTpanh. CaMn no ce6e Monynn 

CAMAC' a He yrrpaBnsrroTcsr, OHH IIaccHBHbI. 3ana'la BHeIIIHero yrrpaBneHHSI -

rrocbmKa Ha5opa cTaHnapTHbIX nnsr CAMAC' a KoMaHn nnsr BhmonHeHnsr Heo5xo-
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PHc, I. BaeIIIHHfi BH/l Kpel!Ta: a) c .M0/lYll.llMH, 6) 6ea MD/lynell:. 
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llHMbIX «fiyHKUHii: eneTeMoii:, eoeTomueii: 113 OTllenbHb!X rraeeHBHb!X MOllyneii:. Xa

paKTep eHeTeMbI, KOH«fJHrypaum1 H B03MO)KHOeTH eB513aHb! e KOHKpeTHoii: yeTa

HOBKOii:. KK llOn)KeH rroenaTb Ha6op KoMaHll CAMAC' a B oTBeT Ha 3arrpoeb1 -

«finarH MOllyneii:. 1.faeTo eaM KK 51BnHeTe51 rrpoeTo rraeeHBHbIM ,rrp11eMHl!KOM KO

MaHll CAMAC · a , reHepnpyeMbIX rrporpaMMHbIM rryTeM H IIOllaBaeMbIX qepe3 

Hero K MOllynHM. B llpyrnx enyqagx yrrpaBneHne oeymeeTBnHeTeH 'IHeTo arrrra

paTypHbIM rryTeM, H rrporpaMMa )KeeTKO 3arra11BaeTe51 B KK. 11Horlla arrrrapaTyp

Hblll: II rrporpaMMHbiii: erroeo6bI eoBMema10TCH. 

Ha p11e. 2a IIOKa3aHa pa3B01lKa Marl!eTpanl! B yrrpomeHHOM Bl!lle. 11MeeTe51 

llBa Tl!na rrpoBOllHl!KOB - llll!Hbl, 06m11e lln51 Beex 24-x eTaHUHii:, H pa3BOllKa 

OT. KOHTaKTOB pa3'beMa KK K orrpelleneHHblM KOHTaKTaM Ka)K/lOro MOllynH. Ha3-

Ha'leHHe enrHanoB,. rrepellaBaeMbIX rro Mar11eTpann, _paemn«fipoBbIBaeTeH B Ta6n11-

ue 1. 

Bee c:HrHanb1, 3a 1IeKmoqeH1IeM N II L , no1la10TCH no o6IUHM anH 

eTaHuliii: 1-24 llllIHaM. CTaHll8pTH851 pa3BOllKa ll03BOnHeT TeXHonorH'leeKH Bbl

nonHHTb Bee CB513H B Kpeii:Te ~ BHlle elll!Horo neqaTHoro Kpoeea. Oeo6eH

HoeTbIO eTaHuHn.25 51Bn51eTC51 To, 'ITO OT Hee II.OYT CB513H no 24-M N H 

24-ML nl!HHSIM K OCTanbHblM 24-M CT8HUlf51M. TaKHM o6pa30M, a.op~c MO.Oyng 

onpellenHeTC51 MeCTOM ero pacnono:>KeHHSI B Kpeii:Te. E.onHCTBeHHbIM 6noKoM, 

HMeIOIUIIM llOeTyn KO BeeM N H L KOHTaKTaM, 51Bn51eTe51 KK. ITOCKOnbKY OT 

KK nexO.OSIT Bee KoMaHllbI, OH orrpellenHeTC51 BCIO rrporpaMMY pa60TbI Kpeii:Ta. 

Ha plIC. 26 noKa3aH B ynpomeHHOM BHlle o6MeH IIH¢opMauneii: II CHrHanaMH 

ynpaBneHH51 Me)KllY KK H Mo.oynHMH Kpeii:Ta. 06MeH ll8HHblMH oeymeCTBnHeTcSI, 

K8K yKa38HO B Ta6n11ue 1, IIO 24-M R -lllHHaM ( 'ITeHlfe) H 24-M w -llll!HaM 

( 3anHCb). 0.oHa lllHHa Q cny)KHT ang -nepe.oa'III cnrHana COCT051HIISI MOllynSI 

B KK. 1.JTo KacaeTCSI o6MeHa CHrHanaMH ynpaBneHHSI, TO 3.QeCb noqTH Bee 

KoMaHllbI _ncxollHT H3 KK, KpoMe L • MaKCHManbHa51 llnHHa cnoBa B CAMAC' e 

orpaHH'leHa 24-MH pa3 p51.QaMH, OllHBKO, pa3pa60T'IHK MO)KeT Bb16npaTb n106y10 

.onnHy cnoBa, He npeBb1llla10my10 24 paapH.oa, HarrpnMep, 16 paapH.ooB, BBH.OY 

nonynHpHOCTH 10...:TH paapSI.OHbIX 3BM. Ha pnc.· 3a H 6 noKaaaHbl BapnaHTbl 

CB513H Kpeii:Ta C BHeurneii: 3BM 141 ' ~TO .oeMOHCTpnpyeT rn6KOCTb CHCTeMbI. 

Ha6op KOMaH.o MarncTpanH MO)KHO paa.oenHTb Ha nSITb rpynn. 
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TaCl.z•~· I.IlepeqeHb CHrHMOB IISrHCTPMK CAMACa 

Hax11eHOB8HKe cTaiJigBJHSHeBiffBH!xe 

A.llpecye11He xo11aHJt& 
Ro.ztH <flYHK~•ll 

Beaa,ztpec11I,1e xo11aH.Jl! 
Ilo,1trOTOBXa 

3anpe'I' 

CClpoc 

A.gpecagu 

BsClop 110,11y.1a 

1,2,4,8,16 

z 

C 

N 

CyClypec -A 1,2,4,8 

JlaHHHe 

filHHH q.TeHHB 

' 
filum B&nXCH 

Bpe11eHHHe CHrHMH 
CTpo<5 I 

CTp0<5 2 

CocTOBHKe 

R 1 ~ 24 

W 1 ~:24 

$ 1 

$2 

3anpoc o(lc.zyxxaasxa L 

0TBe'l' Q 

3aHBTO B 

7 

Haasaqesxe a, 
110,11y.1e. 

Onpe,1te.1aeT onep~••• 
'l'Op&e HB,llO BHnO.IHHTb 
s 110,11y.1e.HM:eeTca532 

IIOZHHX K0,!18 - 2 • 

YCT8BSUHBae'I' 110,!ly.lb 
B onpe,AUeHHOe COC'l'O. 
HKe 

3anpe'I' Ha ,!l.lX'l'e.lbHOC' 
CHrHUa 

OqHCTKa perHCTPOB 

BsClxpaeT 110,11y.1h.H11ee, 
0'1',!le.11,Hal! ll0,!lBOJtJC8 0' 
RR JC JCU:,!lOJIY 110,11y.11> 

,llsoxqBHA xo,11.B:r,iClzpae• 
cy<5(5.zox BHyTPH 110,!ly.li 
JC JCOTOpOJIY a,11pecoBaH1 
JCOll&H,!la.Boe11oz10 16 
cyCl8,!lpeco11 - 2. 

Ilepe,1t81>'1' ~•cJ!posy11 JIB< 
ll~llll O'l' 110,!ly.la JC KR 
napu.1e.11,HH11 24-paepi 
HHII K0,11011 

Ilepe,1t&ll'1' HH4'0pll~Hll l 
pOByJ> 0'1' KK JC 110,!ly.lll 
napu.1e.1bKH11 24-paapi 

111,111 xo,11011. 

C'l'poCI nepaoft <flaew xoi 
,!!He 

C'l'po(5 B'l'OpoA <flaBH JCOJ 
,!!He 

Cxr•u O'I' 110,11y.1a JC RK 
.'fpe<5oaaHxa o<5c.1yxxeaH1 
x11eeTca OT,11e.1bsaa no,111 

xa OT Xaz,!lOro IIOPJ.I• 
x RK. 
0TUKIC 110,!ly.lH H8 KOIII 
.llH onpe,11e.1eHHHe,noeT~ 
n!lDilKe OT RR 
IlOJC8BHBaeT,q'fO MArxe~ 
B8HR'l'a BHno.1BeHBe11 KC 

11811,!l 



TaO~•u• I.IlepeqeHa cxrHaJIOB uarHCTpaJIB CAMACa 

HaBN9BOB8HKe 

A.llpecyeuHe xouaMH 
Ko,D;H ipyHKuBI 

Bea&,Apec111,1e KOM&B.ltH 
Ilo,ArOTOBX& 

3anpeT 

COpoc 

A,npecay•.11 
BHOOp NO,D;y,U 

CyOa,p:pec 

,llaHBHe 
WKHH qTeHBJI 

1,2,4,8,16 

z 

C 

N 

A 1,2,4,8 

W 1 -:-:24 

BpeueBlll,le CBrBUH 
CTpoO I 

CocTO.IIBRe 
3anpoc oOCZYJtRBBHR.11 

0TB9'1' 

3aH.IITO 

$2 

L 

Q 

B 

7 

HaaBaqeBxe B, 
uo,z,;y~e. 

Onpe,z,;e~aeT onep~••,xo
Topae B8,ll;O BHDO~HKTb 
B uo,z,;yze.HueeTc.11532 BOa-

uoxBm:: xo,z,;a - 2. 

YCT8B8E!JIKB&eT NO,D;yZb 
B onpe,z,;ezeBBOe COCT0.11-
BBe 

3anpeT Ba ,ll;J[XTe~bBOCTb 
cKrHua 

QqxcTK& perKCTpOB 

BHOxpaeT NO,D;yZb.HNeeTC.11 
OT,D;eZbH8.II DO,ll;BO,D;Xa OT 
KR It !CU,ll;OyY NO,D;yZI> 

~BoxqHHft !CO~.BHOxpaeT 
cy00ZO!C BHYTPK uo,z,;y~.11, 
x !COTopouy a.itpecoBaHa 
1touaH,D;a.Boauox10 16 
cyOa,z,;peCOB - 2. 

Ilepe,z,;allT uzippOBYI> KHij\Op
N8URI> OT NO,D;yZ.11 !C KR 
napu~e~bRlDI 24-paap.11,z,;
HHN KO,ll;ON 

IlepeAa1>T RBij\opu~•1> u•ifi
pOBYI> OT KR X NO,D;yZI> 
napuzezaBHN 24-paap.11,z,;-

BHM !CO,ll;OK. 

CTpoO nepBOA ij\aBH !CONBH
,ll;Re 

CTpoO BTOpoA ij\aBH KONBH
,D;H. 

CHrBu OT uo,z,;yz.11 x KR 
.TpeOoBBHK.11 oOCZYJtR~&HK.11. 
RNeeTC.11 OT,D;eZbH&.11 DO,ll;BO,ll;-

K& OT K8%,D;Oro NOIIJZ.11 
K KR. 
0TUKX NO,D;yZ.11 BB KONBH
,ll;H oupe,z,;ezeHHHe,uocTy
nalJlll)(e OT KR 
IlOX88HB8eT,qTO MArKCTpSJlb 
8BH.IIT& BHDOZBeBKeK KO-

Nall,ll; 



OcHoBHofi: KaTerop:iiefi:, orrpenemuomefi: CMbICn CAMAC' a H uenecoo6pa3-

H0CTb ero llCIT0nb30B8HllHi, HBnHeTCH rpyrrrra anpecyeMb!X K0MaHA NAF • 05-

mee B03MO:»rnoe 'IHCno K0M8HA NAF A0CTHraeT 12000 Ha 38IT0nHeHHb!fi: Kpefi:T. 

Bee 'anpecyeMbie XOMaHnbI NAF H83bIBaroTCH UllKnllqecKllMll, IT0CK0nbKY 

Monynll "rroBHHyIDTCHV HM TOnbKO B TeqeHlle UllKna. ITocKOnbKY K0MaHAhl C ll 

2 corrpoB0)KJ:laIDT K8)KJ:lblfi: UllKn, llX M0)KH0 xapaKTepll30BaTb KaK KBa3llUllKnll-

qecKHe. KoMaHna 1 ll 3arrpoc L MoryT 6b!Tb rronaHbl rrp0ll3B0nbH0 BO Bpe-

MeHH. PaccMoTpllM KaHoHHqecKyro qiopMy anpecyeMofi: KoMaHAbI N(i) A(j) F(k). 

3necb N( i) - H0Mep CTaHUllll Kpefi:Ta, 1 $ i -:;_23, A( j) - cy6anpec BHyTpll 

M0AynH1 0 ~ -,:. 15. Cy6anpec BbIAaeTCH rrapannenhHbIM 4-pa3pHAHblM AB0l!q-

llb!M K0A0M. llillHbl cy6a.npecoB HBnHIDTCH B 0Tnllqlle OT pa3B0AKll anpecoB 06-

IIlllMll .nnH BCex Mo.nynefi:. F ( k) - K0MaH.na, K0TopaH nom1rna 6bITb BbIITon

HeHa nornqecKHM ycTpofi:cTBOM c cy6a.npecoM A ( i ) B MO.!lyne N ( i) , 

0 :,; k ::s 31 I BbIAaeTCH B .({B0llqHoM nHTllpa3pHAH0M rrapannenbH0M Ko.ne Ha 

o6mne .!lnH Bcex Mo.nynefi: IllllHhI. qT06hJ ll36e)K8Tb rryTaHllUbl B CRMBonax 

Fl 1- F 16 B Ta6nHue o6o3HaqaroT pa3pHAbI 5-pa3pH.nHoro AB0llqHoro 

Ko.na, a He qiyHKUllll F(O) ~ F(31) • HarrpllMep, qiyHKUllH F (2) "cqHTaTb 

ll oqllCTllTb perllCTpbl rpyIIIIbl A,, - C0CT0llT ll3 aneMeHT0B F16 = 0 I F 8 = 0 I 

F4 = 0 , Fl = 1 , Fl = 0 , To ecTb F(2)=00010. 

ITocKonbKY ·H0Mep CTaHUllll N 38K0Allp0B8H B eAllHllqHoM Kone ll IIMeeT

CH oT.nenbHbifi: rrpoB0AHllK OT KK K K8)1{.({0My Mo.nynro, K8)1{.({8H .naHHaH K0M8HA8 

M0)1{9T a.npecoBaTbCH cpa3y K H9CK0nbKllM Mo.nynHM, 8To rrone3H0 .nnH TaKllX 

K0MaH.n, KaK ,, c6poc" ll ,, .no6aBneHlle l" I K0T0pbJe llH0rAa Heo6XOAllMO BblfI0n

HllTb cpa3y B H9CK0nhKllX M0AynHX, 

ITonoBllHa K0MaHA ( 16) orrpeneneHa, ll3 0CTanbHbIX KoMaHA 8 He CTaHnap

Tll30B8HO ll 8 - pe3epBHhie1 TO ecTb 6y.nyT orrpa.neneHbl B crreunqinKaUllll 

CAMAC BrrocnencTBllll. Kpolvie Toro M0)KH0 BbmenHTh 3 rronrpyrrrrb1 K0MBHA, HMe

romHe BbIX o.n Ha IUllHhI q:eHHH R ( F16 = FB = 0) , HMerourne BbIX0A Ha lllllHbI 

3arrHCll W( F16 = 1 , FB = 0 ) ll He nMerourne Bb1xo.na Ha lllllHhI R 11W ( F 8 = 1) • 

ITo.n per'llcTpaMll rpyIIIIbl 1 o6bJqHo IT0HllMaIDTCH perllcTpbI, B K0T0pbJe 38H0CHTCH 

.naHHbJe. PerllcTpb! rpyITITb! 2 MoryT llCIT0nh30BaTbCH nH6o AnH 38IlllCll CllrHa

noB yrrpaBneHHH, nH6o T8K)Ke AnH xpaHeHllH .naHHbIX. Bb16opoqHaH 38IlllCb 03H8-
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napg.nne/11,{ 
Hble 
UJUHbl 

Padta11bHaR pa3!,oiJka 

Mecma paJMef.L/eHuR MoiJy.11eu 

a 

I 
I 

'-:-::--v---' 
KoHmpMnep 

Kpeuma 

Mooy/7U 

'f 0Hmpo1111ep 

I ~peuma 
I 
I 
I 
I 

l 
NAF" 1 C , z, I }Cu211~t,1 

◄~[ _K_0_M_a_H_iJ_b1_u_a_a._rp_e_c_a...;.l.,/_U_R ___ _,(_ ynpa 'eHUP 
Q 

24R, 24W } 
◄~( __ A_a_H_H_o,_e _______ (.. UHcpop1-1aquR 

P11c, 2, YnpomeHH8SI cxeMa. M8I'IICTpan11: a) !IB8 Blll181;P83BO!IKII-WIIHbl II OT 

TO'IKII K TO'IKe, 6) o6MeH c11r11anaM11 Me)Kny MonynSIMII II KK. 
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'II 

MIMIMIMIMIMIMIMIM 

~ I 

06MeH 1.1ucppo'!JbiMu u a,Hano206b1Mu 
CU2Ha/1aMU C !JHeWHUMU ycmpoucm8aMu 

a 

MIMIMIMIMIMIMIMIM 

08MeH 4ucppoflo1Mu u aHa/locaoo,Mu 
cuzHa/laMu c !J1-1ewHuMu ycmpoucm6aMu 

5 

Pnc. 3, BapnaHTbI CBSI31I Kpeli:Ta c 3BM: a) qepea KK, 6) qepea Moaynb. 
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11aeT, 'ITO aeKOTOpbie pa3pSIJlbI pern:cTpa y)Ke ycTaHoBneHbI 3apaaee pern:cT

poM-MacKoii, CO}lep)K81IIHMCSI B MOJlyne. EcTeCTBeHHO, 'ITO He Tpe6yeMbie }lnSI 

Jl8HHOH 38Jl8'IH KOMBHJlbl pa3pa60T'IHK MO)KeT He BKmo'IaTb B annapaTypy. 

Ha pn:c. 4 rroKasaaa rr~pena11a KoMaHJlbI NAF n:3 KK B Monynb, OcTanb-

Hbre cocTaBnmomn:e KOMaHJlbI conep)KaTcSI B pern:cTpax N, A n: F KK. no

rrycTHM, 'ITO IIporpaMMHOe ycTpOHCTBO, Harrpn:Mep, 3BM, sann:cano B 9TH pe

I'HCTpb! orrpeneneHHbie JlBOH'IHb!e KOJlbI, Hanpn:Mep, ( B }leCSITH'IHOM KO/le) 2, 

5 H 16, COOTBeTCTBeHHO. ne111mjipaTop nmr N H8XOllHTCSI B KK n: C ero Bb!XO}la 

K CT8H!lHH 2 IIOCbrnaeTCSI !IO oTnenbHOMY !IpOBDJlY N cn:rHan enn:HH!lbl, Bb!6Hpa

IOIIIHH Monynb 2. Bb16opKa o6SI3bIBaeT 9TOT MOJlynb pearn:poBaTb Ha KOM8HJlbl 

KK. ilBOH'IHbie KOJlbl A H f IlOSIBnSIIOTCSI Ha IIIHHaX Ha BbIXOJl8X Bcex MO

nyneti:, HO rrpoXOJlSIT TOnbKO B Monynb 2. CaM Monynb JlOn)KeH CO}lep>KaTb ne

lllH<ppaTop KOM8HJl, II03BonSIIOIIIHH orrpenenn:Tb, 'ITO cnenyeT Bb!II onHHTb B Monyne 

JlBHHOti: KOMaHJlOH, B Jl8HHOM npn:Mepe N(2) A(S) F(16) cnenyeT !IpOH3BeCTH 

3arrn:cb B pern:cTp MonynSI 2 rro cy6anpecy 5. O6bI'IHO Monynn: crreun:ann:sn:poBa

HbI H OTBe'I8IOT TOnbKO Ha Manyro 'I8CTb KOM8HJl. IToaTOMy rrpn: n:cnonb30B8HHH 

MonynSI B npyroii CHCTeMe Kpeti:TOB MO>KeT OK838TbCSI, 'ITO OH rrony'IaeT KOMaH

ny, KOTOpyro He B COCTOSIHHH }leUIH!pp0B8Tb • IToaToMy 11enecoo6pa3HO no B03-

MO)KHOCTH nenaTb nenmcppaTop nonHbIM. Cy6anpec nnSI Monyneii, He HMeromnx 

BHyTpeHH9I'O pa36H9HHSI Ha cy66noKn:, MO)KHO HCKnIO'IHTb H3 KOM8H/lbl. Tor}la 

MHHHManbHa11 cpopMa KOMBHJlbI 6yneT N(i) F(k) • OnHaKo cpopMa Tn:rra A(j)F(k) 

H9B03MO)KH8, Hea}lpecyeMb!9 KOMaHJlbl C Z H / nocTynaroT Ha BCe 

CT8Hllllli 0JlHOBpeM9HHO. KoMaHna C - "c6poc" H z "nonroTOBKa" MOI'YT 

Bbl3B8Tb Heo6paTHMYIO IIOT9p!O HH!pOpMa11n:n:, IIOSTOMY HX rrona11a COIIpOBO)K}laeT

CSI CTpo6-cn:rHanoM S2 • 3TH KOM8HJlbl HCXOJl51T H3 KK, TaK )1(9 KaK n: CTpo6 

S2 • nnn:TenbHOCTb KOM8HJl MO>KeT 6b!Tb nro6oti: n: orrpenengeTC51 KK. KoMaH-

Jl8 Z ycTaHaBnHB89T CHCT9My B orrpe}leneHHOe IIOJlI'OTOBneHH09 pnSI pa6oTb! 

COCTOSIHHe, aarrpnMep, rrocne BKnJO'I9HHSI nn:TaHHSI n:nn: npn nycKe CHCTeMbI. 

KoMaHna 9'1'8 non>KH8 ycTaHOBHTb CHCTeMy B II8CCHBHOe, IIOJlI'OTOBn9HHOe JlmI 

BbIIIOnHeHHSI KOM8HJl MarncTpann: COCTOSIHHSI. KoMaHna C o6bI'IHO HCIIOnb3Y9TCSI 

JlnSI c6poca perHCTpoB. Ee <PYHK!lHH MOI'YT 6bITb BbIIIOnHeHbl n: KOM8HJlOH z 
C IIOMOIIIbIO KOM8HJlbl - "sarrpeT" - MO>KHO yrrpaBnHTb1 HaIIpn:Mep, IIPH rrpn:eMe 

Jl8HHbIX. 3Ta KOM8HJla IIOCTyIIaeT C KK, X0TSI B03MO>KHa ee II0}l8'I8 H OT OTJlenb-
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Horo MOAynH. ilnnTenbHOCTb ee rrpoll3BOnhHa ll He CBH38Ha C UllKnoM, TaK )Ke 

KaK ll AnH KOMaHA C ll Z • TTocKOnhKY KOM8HAbl n C He aApecyeMbI 

ll ITOHBnHroTC.H Ha BCex MOAynHX OAHOBpeMeHHO, B03MO)KH8 HeorrpeAeneHHOCTb 

rrpn llX OAHOBpeMeHHOM ITOHBneHHH. HcKnIO'IllTb 9TY HeorrpeAeneHHOCTb MO)KHO, 

irnrrpnMep, BBeAeHHeM Tpnrrepa, ycTaHaBnllBaeMoro KOM8HAOll F (2])_ "TToArO-

TOBKa" ll c6paChlBaeMoro KOM8HAOA F (24) - "c6poc". ilnH npoBepKll 

COCTO.HHll.H Tpnrrepa MO)KHO HCrronh30B8Tb KOM8HAY F(27) - "rrpoBepKa coc

TOHHHH" • 

BpeMeHHbie xapaKTepncTllKll UHKna MarncTpann ITOK838Hbl Ha pnc. 5. 0Hll 

ycTaHaBl!llB8IOTCH )K8CTKO KK, KOTOpblll orrpenenHeT BbIAeneHHbJe BO BpeMeHll 

MOM0HTbI, a llMeHao: a) Ha'Iano UHKna, KOrAa KOM8HAbl NAF ll 8 - "3aHSI

To" .rrocTyrraroT Ha MarncTpanh; 6)reHepaunH cTpo6oB S7 n S2 ; B)Ko-

Heu unKna, KorAa NAF ll B CHll:MaroTcsr c MarncTpann. Ha pnc. 5 

crrnOIIIHb!Mll TOnCTb!Mll nllHllHMll o6o3H8'IeHbl HOMHHanbHbJe BpeMeHa, KOrAa MO

)KeT ITO.HBHTbC.H cnrHan Ha MarncTpanu. 3aII1TpllX OB8Hbl npe.uenbI Ha'Iana ll 

OKOH'IaHllH rrepeXOAHbIX rrpoueccoB. Umppbl 2B H 0,8B COOTBeTCTByIOT KpafiHHM 

(HaHxyAIIIHM) ypoBHHM CllrHanoB Ha BXOAe. llnKn rronHOCTbIO orrpeAenHeTCH KK. 

0TAenbHblll MOAynb He MO)KeT HllKaK BnHSITb Ha .UmITenbHOCTb UHKna. KpaT

'I8Hlllee BpeM.H UHKna - 1 MKCeK. ilonycTHMbl UllKfbl 6onblllell AnnTenbHOCTll. 

Bil.OHO, 'ITO .oaHHbJe .uon)KHbl ITOHBn.HTbC.H Ha IIIHH8X R ll W 38 BpeM.H 

He 6onee 250 HCeK, TO ecTb a.upecyeMblll perncTp .uonm:eH 6bITb CB.H 38H C 

R ll w lllllH8Mll 38 9TOT npoMe)KyTOK BpeMeHll rrocne ycTaHoBneHHH KO-

MaHAbI. CnrHanbI Ha IIIHHax R ll w .UOn»l:Hbl ycTaHOBllTbC.H npem:.ue, qeM Ha

'IHYTCH cnrHanbI- CTp06bI s, ll s 2 CTpo6 s, ncnonh3yeTCH An.H yrrpaBne

Hll.H KOM8H.08Mll, He ll3MeH.HIOIUllMll COCTO.HHllH cnrHanoB Ha MarncTpann, Ha-

rrpHMep, .onH C'IllTb!B8HllH ypOBHell C IIIHH R ll W Ha perncTpbI. CTpo6 S2 

npllMeH.HeTCH .onH KOMaH.U, ll3MeHHIOIUllX COCTO.HHlle ypoBHeii Ha MarncTpann, 

HanpnMep, .unsr c6poca perncTpoB - F ( 2) nnn F ( 11 ) • Ecnn perncTp He 

BblXOAllT Ha MarncTpanb, TO c6poc ero, KOHe'IHO, MO)KHO rrpOH3BeCTll npll CTpo-

6e • KoMaHAbI Z - "rro.uroToBKa" n C - ,, c6poc" Ha3b!BaIOTC.H KBa-

3llUllKnll'I0CKllMll, ITOCKonhKY llX .unnTenbHOCTb He CB.H38H8 C .unnTenbHOCTbIO 

OCHOBHOl'O UllKna, XOT.H n onpeAenHeTC.H KK. 06e KOMBH.Ubl Bcer.ua conpOBO)K-

• 
.uaroTCH CTpo6oM ~ ' sa.uepm:aHHblM OT Ha'Iana KOMBH.U Ha BpeMH nopsr.oKa 
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O, 7 MKceK, cnrHam,1 I - "sanpeT" u L - "sanpoc o5cny)KllBaHnsr" MoryT 

IIOSIBllTbCSI B nro5oe BpeMSI HeSaBllCllMO OT OCHOBHoro UllKna (npn ycnoBllll, 

'ITO B - ,, saHsrTo"· =0). ilnnTenbHOCTb 9TllX CHrHanoB He onpeneneHa. 0HH MO

ryT IIOS!BHTbCH H B MOMeHT Bh!IlOnHeHHH KOMaHn Ha MarHCTpam1. 

CnrHanhI cocTOHHHH Q u L ncxonHT OT Monyneil:. CnrHan L - sanpoc 

o5cny)KHBaHHSI - MO)KeT 5b!Tb B IIpOll3BOnbHb!TT MOMeHT Bb!llaH MonyneM Hesa

BllCHMO OT onepauHil: Ha MarHcTpanH. 

CnrHan Q - "nonTBep)KneHHe" - Bcerna Bb!llaeTcH nocne nonaqu KoMaH-

llhI OT KK. XoTH lllllHa Q srBnsreTcsr o5meil: nnsr Bcex Monynefi, cnrHan 

IIOCTynaeT Ha MarHCTpanh TOnhKO OT MonynH, anpec KOToporo· Bb!5paH npH BbI

nonHeHHH naHHOil: KOMaHllhI. CnrHan Q llCTOnKOBbIBaeTCSI B KK cnenyrollJllM 

o5pasoM: a)KaK IIOllTBep)KneHne npaBllnbHO IIpllHSITOil: KOMaHllbl sanncu unu 

C'lllTbIBaHllH. Ecnn KOMaHna HBnSieTCSI KOMaH.noil: 'ITeHllSI F (0) t- F(7) llnH 

KoMaHnolt sanncH F(l6) ~ F(23) , Bh16paHHh1il: Monynh non)KeH Ha lllllHY Q BhI

naTb norll'l0CKHH yp0B0Hb 1, ecnll OH B COCTOHHllH BbIIIOnHHTb KOMaHny. TaKllM 

o5pa3oM, KK KOHTponupyeT COCTOHHlle lllHHbl Q ll nonyqaeT IIOllTBep)Kll0Hlle 

0 ·TOM, 'ITO KOMaH.Uhl 9TOil: rpyIIIIbl Bh!IIDnHSI!OTCH. HanpnMep, ecnu no.naaa 

KOMaHna 'ITeHllSI npu Hanll'lllll CHrHaiia Q = 1, eCTb yBepeHHOCTb B TOM, 'ITO 

Ha lllllHhl R IIOCTynaroT BepHbie CllrHanhI. Ecnn npu 9TOM Q =0, TO eCTb 

'ITO-To HeBepHo npn BbmonHeHnn KOMaH.UhI NAF(k) , rne O~k~7, 16-s_k -s_23, 

a HM0HHO: l)B CTaHUllll OTCyTCTByeT Monynh, nn5o 2)Monynh eCTb, HD He cno

co5eH Bb!IlOnHHTb <jiyHKUllID F(k) no HeHCIIpaBHOCTll llnll OHa npoCTO 5bma He 

npenycMoTpeHa npu paspa5oTKe MonynH, nu5o 3) Monynh ecTb H Mo)KeT Bhmon

HHTb <jiyHKUllID F( k) ' HO He llMeeT naHHoro cy5anpeca A. Heo5xonHMO, 'IT0-

5b! I!pll HCIIOnbSOBaHllll cy5anpeca reHepaUllH KOMaHllbl Ha'lHHanacb C cy5anpe

ca A ( O), 'ITO yao5ao npu opraansaunu TaK aashrnaeMoil: nceB.nonocne.noBa

TenbHoil: aapecaunu; 5)KaK cnraan COCTOSl'.HllH npn I!pO'lHX KOMaHaax. HMeroTCH 

KOMaH)lhI, KaK HaIIpHMep, F (8) ll F(27) ' KOTOpbie Tpe5yroT OTBeTa Q OT 

MonynH npu o5pameHllll K HeMy. ITpH OCTanbHh!X KOMaHaax reHepaUHH MOllyneM 

cnrHana Q BOSMO)KHa, HO He o5SisaTenbHa. 

Cnraan L BhmaeTCSI I!pH Tpe5oBaHHH MO)lyneM o5cny)KHBaHllH, OH SIBnH-
• 

eTcH ipnaroM Mo.nynH. Bee curaanhI L co5nparoTCH B KK. TaKllM o5pasoM, 
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KK MO)KeT npoCTbIM CK8HHp0B8HHeM 24-x BXOllOB L OT oTnenbHbIX Monyneii 

ycTaHOBHTb HCToqHHK aanpoca. 3anpoc o6cny)KHBaHHR MO)KeT renepnpoBaTbCR 

no pa3HbIM npnqnHaM, B CBR3H co cneumjmKoii MOllYIIR, HanpnMep, B cq~Tqn-

Kax HCTOqHHKOM cnrHana L MO)KeT 6btTb nepenonnenne, B aHanoro-un_cppoBoM 

npeo6paaoaaTene - KOHeu npeo6paaoBaHnR, B HHTepcjJeii:ce TeneTaiina - KoHeu 

neqaTaHHR 3HaKa. Mo)K9T 6bITb H9CK01IbKO HCTOqHHKOB CHrHana L B OJlHOM 

MOllY1I9. YnpaB1I9HH9 CHCTeMoii Jl01I)KH0 6bITb aanporpaMMHp0B8HO TaK, qTo6bI 

npn nonyqennn aanpoca oT M_onynR OH 6bm He-MenneHHo o_6cny*eH. Ecnn HMeeT

CR H9CK01IbKO HCTOqHHKOB aanpoca, TO cncTeMa Jl01I)KH8 npOJl01I)K8Tb ITOHCK 

ncToqHnKa aanpoca. 

B CAMAC' e npeJlycMoTpeHa B03MO)KHOCTb nocneJloBaTenbHOro onpoca -

i aa)laqn nooqepe'):rnoro c1>eMa nHcjJopMaunn co MHornx 061,eKTOB ( onpoc onHoro 

061,eKTa aa unKn). llnR aToil: uenn npnMeHReTcR cnrnan Q • KaK Y*e roao

pnnocb BbIIIl91 cy6aJlpeca perncTpoB, CBR3aHHbIX c KO Ila Mn onepaunil: F (0) + F(7) 

H F(16) + F(23). Jl01I)KHbI Bbll18B8TbCR B nocne)loBaTenbHOCTH, HaqnHaR C cy6a)l

peca A ( 0). B TeqeHne UHKIIOB, KOrJla npOH3B0JlHTCR aanHCb B STH perncTpbi 

nnn cqHTb1B8HH9 C HHx, MOllYIIb Jl01I)KeH Bblll8B8Tb K8)KJlblll paa CHr.Han Q 

KaK TOIIbKO JlOCTHraeTCR npn aTOM nocneJlOBaTenbHOM onpoce cy6a)lpec, Ha 

KOTOpOM Y*e HeT perncTpa ll8HHbIX, MOJlYIIb BbI)laeT cnrHan Q :, 0 • qTo RB-

1IR9TCR, B CBOJO oqepellb, 

·---i18M, 

cnrHanoM oKoHqaHHR onpoca perncTpoB Jl8HHb!X B 

KoHTponnep BCeii CHCT9Mbl yBennqnBaeT Ha e)lHHHUY H ycTaHaBnHBaeT 

A ( j) nono*enne A ( 0), qT06b1 naqaTb nocneJloBaTenbHbili onpoc perncTpoB 

B C1I91lYJOmeM MOJlyne ( OllHH mar onpoca TepReTCR Jl1IR yaennqeHHR N9 Ha 1). 

TaK MO)KHO onpoCHTb Bee perncTpb! MOJlyneii B KpeiiTe. TaKoii nopRJlOK no

cnenoBa_TenbHOro onpoca MO)KHO 38110:)l{HTb B nporpaMMy ·8BM, CBR38HHott 

C KK, HO aTO 38M9Jl1IHT CHCTeMy. noaTOMY )KenaTenbHO aTOT npocToii Mexa

HH3M HM9Tb BHyTpH KK annapaTypHo, nnn Kpe:li:T Jl01I)K9H HM9Tb BCTpoeHHYIO 

nornKy nocnenoBaTenbHoro onpoca. 
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