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I13MCpHTCJ1bHhiC CHCTCMhl, BblllOJIHCIIHhiC B CTaH,IJ.apTe 

CAMAC, nonyqawT see 6onLrnee pacnpocTpaueuue, o.n.naKo, 

no Mepe 6onee TlllaTCJihHOrO 03HaKOMJICIIHH CO CTaH,IJ.apTOM) 

B03HHKaWT TPY.D.HOCTH B ero ucnoJib30BaiiHH. HeKOTOpbiC H3' 

. HHX MO>KHO peUIHTb, npHMCHHH nporpaMMHhiH KOHTpOJIJiep. 

7220-M. · 
C nOMOlllhW nporpaMMHOrO KOHTpOJIJiepa MO>KHO opra-

HH30BWBaTh HC TOJihKO nepe.n.aqy HH~OpMaUHH no JIHHHH 

CBH3H (Data.way) MC>K.D.Y MO,IJ.yJIHMH, OCYlliCCTBJIHTh BBO,IJ. HJIH 

BhiBO,IJ.· ,IJ.aHHhiX Ha BHClliHHC ycTpOHCTBa, HO H BhlllOJIHHTh 

~YHKUHH KOHTponx u ynpasneuux. MaJihiC 3BM B 6onhillnit- · 

CTBC CJiyqaeB 3aMCHHWT nporpaMMHhiH KOHTpOJIJICp, O,IJ.HaKO 

CYlliCCTByeT · KJiaCC 3a,IJ.aq, B KOTOphiX 3BM Ha :nane 

HaKOnJICHHH ,IJ.aHHhiX HaXO,IJ.HTCH HHOr,IJ.a 60JICC 900/o BpCMCHH 

B COCTOHHHH O>KH,IJ.a'HHH 3anpOCOB OT H3MCpHTCJ1hHOH anna· , 

pa'ryphl, a HC,!J.OCTaTOK CMKOCTH naMHTH /BHClliHCH H one· 

paTHBHOH/ HC n03BOJIHCT HCnOJih30BaTh HX .D.iiH nocTaHOBKH' 

HCCKOJihKHX 3KCnepHMCHTOB O,IJ.HOBpCMCHH0 0 T.e. B MYJILTH·, 

nporpaMMHOM pe>KnMe. B 'TaKHX cnyqa.ax ua JTane uai<on- -

neuu.a .n.auuwx 6on~e uenecoo6pa3uo itcnoJIL30BaT~ npo

rpaMMHhiH I<oiiTponnep. KpoMe Toro, ero MO>KHO npnMeHHTh 

.n.n.a npe.n.sapnTenLiwn o6pa6oTI<H -~auul.Ix; · uanpnMep, .:B 
MHoroMep'nhiX H3Mepeuu1Ix. Hn>Ke ua I<OHI<peTHhiX npuMepax 

paCCMOTpCHO -B3aHMO,!J.CHCTBHe· nporpaMMHOrO I<OHTpOJIJiepa 

c .n.pyruMn Mo.n.yn.a:Mu B 9Tan.n.apTe CAMAC,' 
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KAaccurfiuKaliUJl ycmpoiicme ynpaeAeiluJl 
/KoHmpo/1/lepoe/ e cma11oapme CAMAC 6e3 
ucnO/Ib30BQ11UJl 3BM 

YcnoBHO raKHe ycrpoiicraa ynpaaneHHH no~pa3~enn

IOTCH Ha 4 KaTeropHH /2/: 
1. KoHTponnep KapKaca - oc~ecranner CBH3h Me~~Y 

MOAYJJHMH B O~HOM KapKace H ynpaBJJ.ReTC.R BHelliHeH M:a
rHCTpaJJbiO. ITo~ BHenmeii Marn;rpanhiO npn H:cnonh30Ba
HHH cneumlmKaUHH EUR 4600: It noHHMaercn Marncrpanh 
BeTBH Branch Highway • . 

2. Tecr-KoHrponnep - cn~HT ~nn npoaepKH or~enhHhiX 
M:o~yneii. 

3. CneunaJIH3HpOBaHHhiH KOHTponnep qreHH.R H BhiBO~a 
~aHHbiX. 

4. ITporpaM:M:HbiH KOHTponnep - MO)KeT ynpaBJJ.RTb JJI06biM 
MO~yneM, O,nHaKO HMeeT orpaHHqeHHYIO ~JlHHY ynpaBJJ.RIOIUeH 
nporpaMMhi. Ha caMoii HH3Weii cryneHH cpe~n nepeqHcneH
HhiX ycTpOHCTB CTiJHT KOHTponnep KapKaca, KOTOpbiH HB:

JJ.ReTC.R naCCHBHbiM ycTpOHCTBOM. H ynpaBJJ.ReT KapKaCOM 
B craH~apre CAMAC TOJJhKO no~ BHeWHHM B03~eiicTBHeM, 
CJJY)KHT YCTpOifcTBOM COnpnmeHH.R Me)K~y JlHHHeH CB.R3H 
H MarHCTpanhiO aeTBH. B Kaqecrae npHMepa M:OmHo npH
aecTH KOHTponnep KapKacaTHna A (EUR4600), OCyi.QeCTBJJ.R· 
IOIUHH nepe,naqH B KapKace no~ ynpaaneHHeM MarHcrpanH 
BeTBH. Cne,nyiOI.QHH ypoaeHh 3aHHMaer recr-KOHTponnep, 
cnymai.QHH ~JJH nepe~aqH KO~a onepaUHH Ha JJHHHIO CB.R3H 
Dataway, Ha6paHHoro c noM:OJUhiO pn~a nepeKJJIOqareneii. 
Ero MO)KHO HCnOJJb30BaTb ,L{Jl.R npoaepKH HH.L{HBH~yaJJbHbiX 
M:o~yneii, a raKme ~nH orna,nKH cncreMbi nyreM nocne~o
aarenhHOH npoaepKH Kam~oro Mo~ynH, axo~HI.Qero' a cncre
My. 0H He MO)KeT 6biTb HCnOJJb30BaH ~JlH BbiDOm~eHHH 3K· 
cnepHM:eHTOB, HO oqeHb ITOJle3eH ·a YCJJOBHHX ·HaCTpOHKH 
H OTJJa,nKH, H ero C~eCTBOBaHHe HBJJ.ReTCH, O,L{HHM ·H3 
npenMyiUeCTB CTaH~apTHOH CHCTeMhl. KOHTponnep qreHH.R · 
H BbiBo~a ~aHHbiX cneunanhHO pa3pa6oraH c ueJJhiO Bhmon
HeHHH Y3KocneuiianbHhiX 3a~aq ~nH pa6orhi c orpaHHqeHHhiM 
KOJJHqecTBOM MO~yneif H cnymHT ~JlH cqHTbiBaHHH HHiiJOpMa
UHH H3 HHX H nepe~aqH• ~aHHbiX B 6JJOKH perHCTpaUHH. 
CneuHiiJHKaUHH CHCTeMbl ~AMAC BKJJIOqaeT oco6eHHOCTH, 
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KOTOpbie ~eJJaiOT KOHCTpyHpoBaHHe KOHTponnepoB. ilTeHHH 
cpaBHHTenhHO npocTLIM. CaM:yiO BhiCWYIO cryneHb 3aHHMaer 
nporpaMMHhiH KOHTponnep, KOTOpbiH MO~eT. Bblll_OJJHHTh JJI0-
6yiO onepaUHIO B CTaH~apre CAMAC npH YCJJOBHH, qro 
Tpe6yeM:aH nporpaMMa He CJJHWKOM. BeJIHKa i ~JJH' 6noKa 
nporpaM:M. TaKo'ii KOHTpoimep M:omer HMeTb i "3awHTYIO" 
nporpaM:MY HJJH · H~6Hpae:MyiO c noMOIUhiO KOMM:yTa ropa, 
B KOTopoM M:omilo' M:eH.R~h nporpaMMY . H~IH · or~enhHhie 
napaMeTpbl nyreM , nepecraHOBKH WTbiphi<OB.; B cnyqae, 
ecnH He 'npe~'hnBnxe'rcn BhiCOKHx rpe6oaalinii K Gbic'ripo~eii
CTBHIO, :8 Kaqecrne :6noKa :nporpaMM · M:omHo ilcnonb3oBaTh 
nep!lJoneary. 

~ . 

KpamKoe cinuca11ue npozpaMMHozo-KoHmpo/1/lepa 
7220-M .. . ' 

K qeraeproii rpynne n_epeqHcneHHhiX BbiWe KOHTponne
pOB OTHOCHTCH nporpaMMHbiH 'KOHTponnep 7220-M, KOTOpbiH 
OTJJHqaeTCH OT paHee OnHCaHHOrO /J/ HeKOTOpbiMH OC06eH
HOCTHMH. 

0CHOBHbl1,_l:H H3 HHX .RBJJ~IOTCH: 
1. YaenHqeHo KOJJHqecrao 3anp()COB no CHCTeM:e. npHo

pHTeTa ~0 :16:. 
2. Y·aemil.J'eHa pa3pH,nHOCTh · nporpaM:MHoro ' cqerqHKa 

H perHCTpa · KOMaH,n, qro. ~ano B03MO)KHOCTb y:SenHqHTb 
eMKOCTb na~fHTH, COCTaBJJeHHYIO H3 6nOKOB nporpaM:M, 
~o 256 c:no'a~ 

3. BHAOH3MeHeH cnoco6 xpaHeHHH H Bbi60pKH KOHCTaHT 
H napaMerpoB H3 6noKa nporpaMM. • . 

4. <l>yHKUHH F6 , HCKmo'IeHa,. TaK KaK CTana Hey~o6HOH 
~JlH pa6oTbl CO CTaH~apTHbiMH MO~YRHMH.' .. 

Ha pH c. 1 npHBe~eHa 6noK- cxe:Ma nporpaMMHoro KOHT-
ponnepa 7220-M. . , · . , · 

Ha6op KoMaH~ MO~o pa3~enHTh Ha 2 i<aieropHH. IIep
BaH KaTeropHH ·BKJJJoqaeT KOMaH~hi; KOTOpbie BblllOJlHHIOTCH 
C -HCnOJlh30BaHHeM ;JJHHHH ~CBH3H, T .e. CTaH)iapTHbiH Ha6op 
KoMaH~ a cHcTeMe CAMAC; Ko ·Bropoii :KareropHH orHocnr-

• CH KOMaH~bi, HCnOJJb3yeMbie Henocpe~CTBeHHO ~JlH ynpaa-
neHHH BHYTPH nporpaMMHoro KOHTponnepa. Pacnpe~eneHHe 
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pa3pH~OB . .KaK ~JIH n~pBoii, .Ta~ H .n:n.a; BTopoii KaTeropHH 
·.JwMaH~;noKa3a:Ho.Ha pHc. 2/a,6,B/.: 

. B Ta6mw:e. L npHBe.n;eH cn_IicoK.HecTaH~apTHLIX KOMaH.D:, 
HCITOJIL3yeMbiX nporpaMMHhiM KOHTpOJIJiepOM; 

B KOHTponnepe. 3ano)KeHLI~Ba cnoco6a . npHeMa 3anpo-
. COB OT MO,D;yJieii.. · · ., .· ' · ' 

ITepBLiii cno"co6 npe,D;ycMaT.PHBaer o6cJI}'JKHBaHHe 3a
npocoa ·c ITOMOIL\hlO 3JieKTPO.HHoro ·_KOMMYT.aTopa L> B ·KO:
TOpOM 3anpocy' Lt npHcBaHaaeTCH BhiCillHH: npHopHTeT,. 
L 16 - HH3ll1Hii. KpoMe .foro, HCITOJih3YH paciipe~eJIHTeJIL · 

. 3anpocoa(LAM~grader )· KOHTponnepoa KapKacoa THQa A, 
MO)f{liO o6ecneqHTb He06XO,ll;HMYIO iiOcJie,D;oBa TeJILHOCTb HX 
o6cJiy)f{HBaHHH.. . . 

· BToj:wii -cnoco6 :- nporpaMM.HLiiL B 3TOM cnyqae o6cny
*HBaHHe. 3aiTpOCOB npoHCXO,ll;HT B 3aBHCHMOCTH OT rOTOBHO.
CTH .HJI~ ~OCTOHHHH, OT,D;eJibHbiX 3JI~MeHTOB H3MepHTeJILHOH 
CHCTeMbl. licxo~HbiM ~HKJIOM pa60ThL nporpaMMHOrO KOHT
pOJIJiepa HBJIHeTcH. ~HKJI GLo BLmonHeHue .3Tor.o ~HKJia 
npoHCXO.D:HT CT<iH.D:apTHbiM 'o6pa30M B COOTBeTCTBHH CO 
cn'eu8$~K~~~eii ,EuJi 460() o. • Ko.D: pacnp~.D:e,TieHHH : L . no 
IllHHaM MarHCT~aJIH B(;!TBH. BRW, ITOCTynaeT. Ha BXO,D; KOMMy-. 
TaTopa 3anpocoa, H ~anee .3anpoc c HaHBLICillHM npHopHTe
TOM, npeo6pa30BaHHbiH . HJ JIHHeiiHoro. B. ~BOHqHbiH KO,D;, 
3aHOCHTCH. B . nporpaMMHbiH cqeTqHK no CTp06HPYIOIL\eMy 

. HMITYJILCy sl 0 •• • B nepBbiX. HqeiiKax 6noKa .. nporpa.M.M 
xpaHHTCH . HaqaJibHhie a,D;peca ITO~nporpaMM, K(>TOphle. o6-

. cny>J<HBaiOT cooTBeTcTBYIOIL\He. 3anpochl. B Ko:H~e Ka)f{,D;oro 
~HKJia am)ec; ClPOPMHPOBaHHhiH B ITpQrpaMMHOM .C.'H~:TqHKe, 
nepeHOCHTCH B perHcTp KOMaH.n;. 

$· 

lJ..HKJI 6e3yCJIOBHOrO, Ile,pexo~a. ilpH3HaKOM 
KOMaH,D;bl. 6e 3 YCJIOBHOrO nepexo.n;a HBJIHeTCH HaJIHqHe KO~a 
"31" B pa3pH,D;aX~ OTBe,D;eHHhiX ITO,ll; HOMep CTaH~HH,H KO,D;a 

. "O"·a 17_:M pa3pH,D;e. A,D;pec .ftqeii_KH,no KOTOPOMY ,D;offiKeH 
ITPOH30HTH-- nepeXO.D:, xpaHHJ'CH B MJia,D;IllHX BOCh.MH pa3pH,D;aX . 
cnoaa~K-oMaH.D:hi. · Bo3Mo:>tilia TaK*e ,nepe,D;aqa · no a.n;pecy, 
xpaHHIL\eMycH B ·perHcTpe qHcna; ·B 3TOM cnyqae . nepe,D; 
BbinOJIHeHHeM TaKOH nepe,D;aqH a,D;pe~ ,IJ;OmKeH 6LI~~ 3aHeCeH . 
B perHCTp qHcJia. llpH BhinOJIIIeHHH KOMaHAhl 6e,3yCJIOBHOro 
nepexo~a a Haqane :QHKJI(npofpaMMHLiii cqeT'I{HK ycTaHaB-

7 



1- .. 

t-

- JIHBaeTCH B "0"' a no CTp06Hpyro~eMy HMnyJILCY s2 . -npo
HCXO~HT 3aHeCeHHe _a~peca Jl'leHKH nepexo~a, KOTOpLIH 
COCTOHT · H3 HOMepa 6JIOKa nporpaMM (%.IT}-. H · HOMejia 
cnoaa 6noKa nporpaMM (N en.). - - · · · · ·· • 

• HcnoJIL3oBaHHe ~aonqHoro cqeTqHKa. a KaqecTae ~o
nonHHTeJILHoii gqeiiKH 6noKa nporpaMM no3BOJIJieT opra- · 
HH;lOBLIBaTL UHKJILI nepe~aqH MaCCHBOB ~aHHLIX HnH no

. cne~oBaTenLHOe qTeHHe/3anHcL nocne~oBaTeJILHoro pJI~a 
perHCTpOB MO~yJie:ii. 

lJ. H K n . 3 all H C H HJI H_ q T e H H Jl. llporpaMMHLIH)<OHT· 
ponnep nepe~aeT KoMaH~Y CNAF qepe3 KOHTponnep .co~ 
OTBeTCTBYJOID;ero KapKaca 11a nHHHIO CBJI3H. Co~ep)I<HMoe 

nporpaMMIIOPO cqeTqHKa BO BpeMJI BLinOJIHeHHJI :noro D;HK· . 
na yBennqnaaeTcJI- Ha. e~HHHn;y. Co~ep)I(HMoe perHcTpa 
qncna npH 3anHCH nepe~aeTCJI Ha IIIHHLI MarHCTpanH BeTBH 
BRW; npH · qTeHHH co~ep*HMOe IIIHH . BRW. 3aHOCHTCJI B pe
rHcTp qncna. 

)]; JI Jl U H K n a y C n 0 B II 0 r 0 n e p eX 0 ~a HCnonL3y· 
roTcJI i}JyHKUHH F27 H · F 8 • BLmonHeHne :nora. UHKna 
OCyiD;eCTBnJieTCJI aHanorHqJIO 6e 3yCnOBHOMY nepexo~y · B 
cnyqae; ecnH cnr11an Ha IIIHHe BQ = 1.- EcnH BQ = O, 
To· B nporpaMMHLIH cqeTqHK ~o6aanHeTcJI · 1. Onepan;nx · 
"CTOII" 3anpeiD;aeT BLipa6oTKY cnr11anoB BT A H BCR Ha 
IIIHHLI MarHCTpanH BeTBH B TOM cnyqae, ecnH OTCYTCTByeT 
CHrHan·Ha IIIHHe 3anpoca BD 'H nporpaMMHLIH KOIITponnep 
HaXO~HTCJI B .COCTOJIIIHH O)I(H~aiiHJI ~0 nonyqeJIHJI oqepe~IIOPO 
3anpoca, nocne qero _CIIOBa HaqnHaeTcJI UHKn 'GL. 

b/IOKU npozpaMM 

Pa3pJI~IIOCTL perncTpa KOMaH~ nporpaMMHoroKOHTpon
nepa onpe~enJieT MaKCHMaJILHYlO eMKOCTL riaMJITH. 8 • pa3-
pH~IILIH pePHCTp KOMall~ 6e3 HCnOnL30BaiiHJI BHyTpeHHeH 
cTpaHnqHoii a~pecan;HH (internal paging) onpe~enJieT MaK
CHManLHLiii pa3Mep nporpaMMLI B 256 KOMaH~. Ka)I(~LIH H3 

· 6JIOKOB nporpaMM BKnJOqaeT BCIO He06XO~HMY10 amJeCHYIO 
~eiiiHi}JpaD;HIO H ynpaBnJIIOID;YlO norHKY H MO)I(eT 6LITL He· 
nocpe~CTBeHIIO no~coe~HIIeH K nporpaMMHOMY KOHTponnepy 
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7220-M.· )J;JiJI CBJI~H c: __ coce~HHMH 6noKaMH nporpaMM· 11a 
nepe~IIHX naHenJIX Ka)i(~oro H3 _6nOKOB HMeiOTCJI ~Ba pa3'Le·'. 
Ma. 

-EAoK npozpaMM 7_221. • ~ < • 

~ .~· 

JinOK e~HHHqJIOH riiHpHIILI BMeiD;aeT ~0 32-x 24·pa3pH~- •
IILIX -CnOB B BH~e 3anaJIIIIIOH ~HO~IIOH MaTpHD;LI. llporpaMMa: 
MO*eT MeHHTLCH nyTeM nepenanaa.HHH ~Ho~oB. TaKHe 6noKH, 
B OCIIOBHOM, npHMeiiJIIOTCJI ~nH OTnameHIILIX 'CHCTeM, pa- ···. 
6oTaiOID;Hx no. i}JnKcnpoaaHlfOH nporpaMMe B Teqenue ~mi-. 
TenLIILIX nepHO~OB BpeMeiiH. 

__ ;·: 

EAoK npozpaMM· 7222 

JinoK ~BOHIIOH IIIHPHIILI J;JMeiD;aeT 32 24-pa3pH~HLIX cno
aa·KoMaii~LI. llaMJITL BLinOnHeHa B BH~e KOMMyTaTOJlHOPO 
nonH. KoMaH~LI, KOHCTaHTLI, napaMeTpLI nerKO Ha6HpaiDTCJI 
Ha none c noMOIULIO IIITLipbKOB. Ha6paHHbie Ko:MaH~bi xopoiiio. 
pa3nHqHMbi 11a none. TaKoii 6noK npHMeHHeTCH B cny<me 
qacToro H3MeHeHHH nporpaMM, a TaK:>Ke oqeJih y~o6eH 
B .nepHO~ Hana~KH, HaCTpOHKH CHCTeMLI. 0H MO:>KeT npHMe· 
HJITbCJI coaMecTno c 6noKoM 1221. - · 

0C11061taJI KOHrflUZypaijUJI CUCmeMbl 
c ucno/lb3oeaHueM npozpaMMHozo KOHmpoAAepa 
7220-M 

113- 3a Mo~ynLnoii CYJUHOCT:U: cHcTeMLI CAMAC H3o6pa)l(a
roTcH TOnLKO HaH6onee Ba)I(HLie KOMIIOHeHTLI KOHi}JHrypaD;HH . 
CHCTeMLI. B ocHOBHYID KOHi}Jnrypan;uro MO:>KeT 6LITL ~o6aaneH 
nro6oii,Ha6op -Mo~yneii, coB~ecTHMLix c cncTeMoii CAMAC •. 

Ha pnc. 3 H306P~*eHa ocHOBHaH KoHi}JHrypan;HJI cHcTeMLI •.. 
IIporpaMMHLIH ·KoHTponnep .7220-M. pa6oTaeT· coBMeCTHO 
c KOHTponnepoM: KapKaca .THna . A H coe~HHJieTcH c HHM 
qepe3 pa3'LeM M·arncTpaim ~eTBH. llepe3 BTopoii pa3'LeM . 
Ha nepe~iieii -naHenH np.orpaMMHoro KOHTponnepl.l. nponc-
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xo.L(HT 9BH3h c 6nOI<OM nporpaMM. IlporpaMMHhiH KOJITpon- • 

nep_ paccqnTaH Ha pa6oTy c TpeMH KQHTponnepaMH KapKacoa 
Tnna A. 

Ha pHC. 4 llOKa3aHa OCHOBHaH KOH~HrypaUHH C .L(Ofiaa

JieHIIeM UH~pOBOrO ,L(HCllJieH, Ha3HaqeHHe KOTOporo COCTOHT 

B B03MO:>KHOCTH llpOCMOTpa CO.L(ep)KHMOrO _ perHCTpOB JIIOfioro 

MO.L(YJIH B CHCTeMe. BhiBO.L( HH~OpMaUHH MO:>KeT llpOIICXO.L(IITh 

B BOChMepHqHOM HJIH .QeCHTHqHOM II300p;i:>KeHIIII. CBH3h 

UII~pOBOrO ,L(IICJIJieH C nporpaMMHhiM KOHTpOJIJiepOM OCYJUeCT-
t. ~ 

BJIHeTCH qepe 3_- BCllOMOra TeJihHhll! MO.L(YJih, IIMeiOIUIIII- BhiXO.L(, 

Ha -JIIIHIIIO _CBH~II. 

• PaccMoTpiiM HeCKOJihKO npiiMepoB IICllOJih30BaHIIH npo

rpaMMHoro KOHTponnepa .L(JIH periicTpauiiii II -HaKonneHIIH 

,L(aHHhiX, .L(JIH KOHTpOJIH II ynpaBJieHIIH 3KCllepiiMeHTOM, a 

TaK:>Ke B03MO:>KHOCTII pafiOThl C aHaJIII3aTOpOM. llpiiBe,L(eH- _ 

HhiMH npiiMepaMII He orpaHIIqiiaaeTcH o6nacTh npiiMeHeHIIH 

nporpaMMHOro KOHTponnepa. 

IJpuMep UCnO/lb306QHUJI· npqzpaMMHOZO 
_ 1WHmpoAAepa e MHozooam'-lwweoii cucmeMe 

B 3TOM 3KcnepiiMeHTe nnoTHOCTh nocTynneHIIH .L(aHHhiX 

MO:>KeT ,L(OCTIIraTh 106 II OOJihWe-KO~OB. llpii TaKOH BhiCOKOH 

IIHTeHCIIBHOCTII nOCTynJieHIIH IIH~OpMaUIIII .JIIIHIIH CBH3II- C ee -

MIIHIIMaJihHhiM UIIKJIOM B 1 MKCeK He MO:>KeT IICnOJih30BaThCH 

.L(JIH o6CJIY:>KIIBaHIIH BXO.L(HhiX- 6noKoB. Ha piic. 5 noKa3aHo, 

qTo nepe.L(aqa KO):(OB OT BpeMeHHoro npeo6pa3oBaTeJIH II 

BXO.L(HOrO OJIOKa HOM epa ,!(a TqiiKOB K fiiiOKy .npoMe:>KyToqHOH 

naMHTII /1111/ COBepwaeTCH nOMIIMO JIIIHIIII CBH3II; H3Mepii

TeJihHhiH MO.L(YJih 3aHIIMaeT OAIIH KapKac II pacnonaraeTCH 

B II3MepnTeJihHOM MeCTe. ,lJ;aHHhie no KafieJIIO nocJie,L(OBa

TeJihHO-napanJieJihHhiM KOAOM. nepe.L(aiOTCH B- aHaJIII3aTop. 

linoK-nporpaMMa -pa6o:rhi ycTpoiicTBa- H3o6pa:>KeHa Ha 

piic. 6.- BhiiiOJIHHeMaH nocneAoBaTeJihHOCTh .L(eiicTBIIH Ja

~IIKCIIpoaaHa B 6noKe nporpaMM 7221. HHHUIIaTopoM JanycKa 

nporpaMMhi B ,L(eHCTBIIe CJIY:>KIIT Janpoc Ha OOCJiy)KIIBaHIIe OT 

npoMe:>KyTOqHOH naMHTII - Lrrn • llpeo6pa30BaHHhiH B ABO

HqHhiH KO):(,HOMep ,L(aTqiiKa Onpe,L(eJIHeT,B KilKyro qaCTh ria.: 

MHTII JaniiChiBaeTCH apeMeHiio:H KO):(.KoniiqecTBO UIIKJIOB npo-
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rpaMMhl AJIH OAHoro -apeMeHHoro KOAa JaBIICIIT oT qiicna 

O,L(HOBpeMeHHO, npiiHHThiX HOMepOB ,L(aTqiiKOB. llocne' Bhi

noJIHeHIIH nporpaMMhi, eCJIII OTCYTCTByeT 3anpoc OT 1111, 
nporpaMMHhiH KOHTpOJIJiep HaXO):(HTCH B COCTOHHIIII O:>KII.L(aHIIH. 

IJpUMeHeHUe npozpaMMHOZO _ KOHmpO/l/lepa 
0/l.H MHOZOMepHblX U3MepeHUU 

llpiiMepoM Hcnonh30BaHIIH nporpaMMHoro KOHTponnepa 

B fionee CJIO:>KHOH KOH~HrypaUIIII HBJIHeTCH IICnOnh30BaHIIe 

ero B MHOrOMepHhiX 'II3MepeHIIHX. C nOMOIUhiO MOAYJieH. 

II306pa:>KeHHhiX Ha pH C. 7, MO:>KeT npoBO.L(IIThCH perHCTpaUIIH 

.L(BYX- II fionee napaMeTpOBbH IIH~OpMaUHII B HeiiHTerpiipyro

IUeM an.rie Ha MarHIITHyro neuTy. H3MepHeMhie AaHHhie no 

JIIIHIIII CBH3II ~epe3 KOHTpOJIJiep KapKaca THna A nocTyna

IOT B npOMf\£KYTOqHyiO naMHTh, B KaqecTBe KOTOpOH HC

nOJih3yiOTCH napaniieJihHhie periiCTphL KonnqecTBO periiCT

poB MO:>KeT MeHHThCH B 3aBHCHMOCTH _ OT nJIOTHOCTH no

CTynneHIIH IIH~OpMaUHH. )J.aHHhie 'II3 llpOMe:>KyToqnoH na

MHTH nocTynaiOT .L(JIH JanHCH Ha MarHIITHYIO JieHTy qepe3 

KOHTpOJIJiep MarHHTO~OHa. Bo BpeMH 3KCnepHMeHTa MO:>KeT 

npoH3BO,L(HThCH COpTHpOBKa npHHHTOH.HH~OpMaUHH no 3apa

Hee 3a.L(aHHhiM - rpaHHUaM. llo_ OTOfipaHHhiM cneKTpaM 3K

cnepHMeHTaTOp MO:>KeT KOHTpOJIHpOBaTh pafioTy annapaTyphl 

H XOA 3KcnepnMenTa. B KaqecTae KOHTPOJihHoro JanoMnnaro

IUero ycTpOHCTBa HCnOJih3yeTCH anaJIH3aTop. rpaHHUhl na

finpaiOTCH B OJIOKe nporpaMM- 7222 KOMMyTaTOpHoro ·TIIna • 

,[t;nn o6nerqennH nepeaoila Jnaqennii rpannu H3 .L(ecnTIIqnoro 

KOAa B- ABOlfqHhiH HCnOJih3yeTCH, ,L(eCHTHqno-ABOHqHhiH npe

o6pa30BaTeJih, BhiiiOJIHeHHhiH B BII.L(e CTaH.L(apTHOrO MOAYJIH. 

B nporpaMMHhiH KOHTponnep He 3aJIO:>KeHhl ~YHKUHH CYMMH

poBaHIIH, O,L(HaKO B CJiyqae HeOOXOAHMOCTH /B ,L(aHHOM 

npHMepe AJIH onepaUHH COpTHpOBKH/ MO:>KHO_ HCnOJih30BaTh 

AJIH 3TOH UeJIH OJIOK CYMMaTopa,, BhiiiOJIHeHHhiH B BH,L(e 

cTaHAapTnoro MOAYJIH. H3MeHeHHe pa3pH.L(HOCTH BXOAHhiX 

napaMeTpOB IIJIH "OKOH" .L(JIH OTfiopa IIH~OpMaUHII MO:>KeT 

npOII3BOAIIThCH. ABYMH cnocofiaMII: CMeHOH 6noKa npor-paMM 

C HOBOH JanaHHHOH nporpaMMOH -IIJIII, B cnyqae HCnOnh-

30BaHIIH OJIOKa nporpaMM TIIna 7222, C nOMOIUhiOWThiphKOB. 

AnropHTM pa6oThi ycTpoiicTBa rroKa3aH Ha piic. 8. 
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· HcnoA&3oeauue npozpaMMuozo KoumpoAAepa 
7220- M 'e aaoat.tax KoumpcMJi .u ynpa·eAeuuJt 
3KcnepuMeumoM. 

,lJ;Ba npe,IJ;hi.IJ;Yll{HX BH,IJ;a H3MepeHHH cny)KHJJH npHMepaMH 
HCnOnh30BaHHH nporpaMMHOrO KOHTponnepa B 3KCnepHMeH-: 
TaX no HaKonneHHIO, nepe,naqe H COpTHpOBKe ,IJ;aHHhiX. llo
Ka)KeM B03MO)KHOCTb npHMeHeHHH ero TaK)Ke ,nnH ueneii 
KOHTpOnH HynpaBneHHH 3KCnepHMeHTOM .. 

Ha 6noK-cxeMe /pnc. 9/ H3o6pa)KeHa H3MepnTenhHaH 
ycTaHOBKa, COCTaBneHHaH H3 CTaH,napTHhiX MO.IJ;yneii. B npo-

. uecce 3KCiiepHMeHTa B03HHKaeT. HeOfiXO,IJ;HMOCTb B Bhi,IJ;aqe 
B onpe.neneHHhie npoMe)KyTKH apeMeHH cnruanoa .nnH yn:
·paaneimH . BHelliHHMH Ofi'heKTaMH, . npHeMe OTBeTHbiX ifc
nonHHTenbHhiX cnruanoB OT 3THX o6'heKTOB, nepno,nnqecKoii 
nponepl<:e napaMeTpoa, · Tpe6yroll{HX no.n.nep)KaJI,.n'H nx B on- · 

pe.neneHHhiX rpaunuax, no,naqe ynpaanHIOU{HX c~ruanoB B cny
qae BhiXo.na napaMeTpoB Ja rpaHHUhi, perncTpaunn .naHHhiX 
H T.,n. YcTaHOBKa cua6)KeHa T.eneTaiinoM, ua nepdJoneHTy 
KOTOpOrO BhiBO,IJ;HTCH ,IJ;aHHhie H3MepeHHH, llepdJoneHTa C no
nyqeHHOH·HHdJOpMaUHeii B npouecce HaKonneHHH MO)KeT fihiTh 
aae.neua B 3BM .nnH o6pa6oTKH. B cnyqae uencnpaBHOCTH 
KaKoro-nn6o 3Beua cncTeMhi ua neqaTh TeneTaiina BhiBO.D.HT
CH ,naHHhie, n03BOnHIOIUHe Cy,IJ;HTb 0 xapaKTepe H HCTOqHHKe 
B03HHKIIIeii uencnpaauocTn~ HMeeTcH 6noK nporpaMM·KOMMy
TaTopuoro THna, B KOTOpOM MOryT fihiTh 3a,IJ;aHhi·napaMeTphi,. 
MeHHIOIUHeCH B :npouecce 3KCnepHMeHTa .. C ll()MOJUbiO IIIHpo-. 
Ko,nn'anaJouuoro reuepaTopa coa:M:ecrn~ c 6noKaMH .naonq
HhiX cqeTqHKOB, HCITOnh3YH pa3nHqHhie ero · ·,nnanaJOHhl, 
MO)KHO B ,IJ;OITYCTHMhiX npe,nenax MeHHTh' TOqHOCTb Bhi,IJ;aqn 
CHrHanoB. ynpaBneHHH H KOHTpOnH; 

3a KAtOt.te HUe 

no cpaaueunro c 3apy6e)l{HhiMH auanoraMH 14,5/, ··· 
BhlweonucaHHhlii nporpaMMHhiii KOHTponnep ornuqaeTCH 6o
nee npOCThiM ITOCTpOeHHeM norHKH H, · COOTBeTCTBeHHO, 
6onee cKpOMHhiMH B03MO)KHOCTHMH. HanpHMep, nporpaM·
MHhiH KOHTponnep 7025 H3 cepHH 7000 ,naeT B03MO)KHOCTh 
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ITO,IJ.Kmoqenmi HeCKOllbKHX ciJe.pp:IITOBhiX Ky6oB /BMeCTO 6no
KOB nporpaMM/, qTo IT03BOnHeT ITOCTpOHTh ~Hanor Marion 
3BM. 0)(HaKo nporpaMMHhiH KOHTponnep nonyqaeTcH B TaKOM 
cnyqae CnHWKOM CHO)KHhiM H ,noporHM, H HCITOnh30BaHHe 
y)Ke cymeCTBYIOIUHX ManhiX 3BM, HMeiOm;HX )(OCTaT<)quo 
pa3BHTOH KaHan CBH3H H MOll{HOe nporpaMMHOe ofie cneqeHHe, 
npe,ncTaBnHeTCH · 6onee uenecoo6pa3HhiM. OnucaHHhiH BhiWe. 
npoqJaMMHhiH KOHTponnep MO)KeT cn~HTb HHH ~eKOTOpbiM 
,IJ;OITOnHeHHeM· B cnO)l{HblX H3MepHTenhHhiX CHCTeMaX C . HC
nonb30BaHHeM 3BM, unu )Ke nonHOCThiO o6cn~:HBaTh npo~ 
CThie 3KCITepHMeHThl Ha 3Tane HaKOITneHHH ,naHHhiX. llpuqeM 
B 3aBHCHMOCTH OT cnO)KHOCTH 3KCnepHMeHTa nporpaMMHhiH 
KOHTponnep MO)KeT ,IJ;OITOnH.fiTLCH CyMMaTOpOM, perHCTpOM 
C.D;BHra HnH ,npyrHMII .finoKaMH, BbiiTOnHeHHhiMH B :au,ne 
CTaH,napTHhiX MOJ(~neii, qTo yaenuquaaeT ero B03MO)KHOCTH 
H yuuaepcanhHOCTh npuMeHeHHH. 
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I PH c. 1. :SiioK· cxeMa rrporpaMMHoro KOHTponnepa 7220- M. 
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PHc .• 2. Ha3HatitlHHe pa3p.il:.IJ;on cnona 6noKa rrporpaMM .D;JIH: 
a/. "HOpMaJILHOH" KOMaH,IJ;LI; 6/ KOMaH.D;, HCIIOJIL3yeMLIX 
rrporpaMMHLIM KOHTpOJIJiepoM; B/ XpaHeHHH ,IJ;aHHLIX. 
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Puc. 5. Hcnonb3oaauue nporpaMMHoro KOHTponnepa a MHo
ro~aTtJUKoaoii cucTeMe. 
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PH c. 6: AnropHTM pa6oTi.I nporpaMMhi .n.n.H MHoro.n.a Ttm
KOBoii CHCTeMhl. 
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PHC. 7. ilpHMeHeHHe nporpaMMHOro KOHTponnepa B CHC
TeMe MHoroMepHoro aHanH3a. 
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PHc: 8a,6,a. AnropHTM nporpaMMbi .nnH BhmonHeHHH 
npHeMa, perHCTpaUHH Ha ,MarHHTHYIO neHTY H OT6opa HH
<bopMaUHH. 
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PHc. Be 
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PHC. 9. fipHMep BLinOJIHeHH.fl CHCTeMLI. ~JI.fl KOHTpOJI.fl H. yn· 
paBJieHH.fl 3KCIIepHMeHTOM' c HCIIOJIL30BaHHeM"rrporpaMMHO
ro. KOHTpOJIJiepa. 
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