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, , . AKTyaJILHOCTL· pafiOTLI. Pa3BHTHe 3K~nepHMeHTaJILHOH TeXHHK~ , B 

'IJH3HKe'BLICOKHX 3HeprHA HJteT B HanpaBJieHHH.H3y'leHHSI BCe 6oJiee 

pe.ztKHX npo~eCCOB 6 XapaKTepH3yeMLIX-He06XOJtHMOCTLD perHCTpa~HH 

_MHOXeCTBa qacTH~ Ha·Ka][Jtoe COfiLITHe B fCJIOBHSX BLICOKoro 'IJOHa. 

3TO. o6CTOSITenLCTBO ·npHBO.IUIT·. K yseJIH'IeHHD 'IHcna KaHaJIOB 

perHc:rpa~~H B CHC;eMaX .cfiopa .ztaHHLIX TaKHX 3KCnepHMe~;~B, K 

MHOrOCTyneH'IaTOCTH CHCTeM OTfiopa, , K yBeJIH'IeHHD nponycKH.OH 

C".OC06HOCTH KaHaJIOB 'nepe.ztaqH .ztaHHLIX. Ha onpe.zteJieHHOM 3Tane 

.pa3BHTHSI 3KcnepHMeHTaJILHoA . iexHHKH · 

o6ecne'IHBaJia annapaTypa 'B. cTaH.ztapTe· 

Bo3pacTaHHe 

. KAMAK, 

KaHanoa 

BHa'laJie. 

·OrpaHH'IeHHaSI- paMKaMH cTaH.ztapTHOH BeT.BH , 3aTeM pacmHpeHHaSI 

.Ha ocHoBe CHCTeMHoro lcpeATa · .zto HeCKOJILKHX BeTBeA.' O.ztHaKo H 

cHcieMHLIA · -KpeAT < He y.ztoBJieTsopaeT Tpe6osaHHSIM coap'eMeHHLlX 

3KCnepHMeHTaJILHLlX ycTaHOBOK.' OH HaKJiaJtbiBaeT orpaHH'IeHHSI Ha 
' . . . """-- ., ' .·~ . - ' ' ' ' ' ' 

CKOpOCTL • nepe.zta'IH , .ztaHHLIX, KOTOpaSI Jiaxe B ·. cJiyqae 6JIO'IHOH 

nepe~~'IH H~ npeBLIW<i;eT 1 MfiaHT/C, H JIHMHTifpyeT KOJIH'Ie~TBO 
a.ztpecoa; KOTOpoe B _ ciaH.ztapTHOH BeTBH KAMAK ~He 'npeBLimaeT 

~eJIH'IHH.LI 3000, a;. '·:faKXe HC".O;L3yeT . OJtHOypOBHeByiO CHCTeMy 

npepLIBaHHH, ; - 'ITO CyllteCTBe~HO. ,_ 3aMe.ztJISieT np~~ecc noHcKa· 

HCTO'IHHKa npepbiBaHHSI. . ' 
HcnOJIL30BaHHe B CHCTeMaX aBTOMaTH3a~HH COBpeMeHHLIX 3KCne

pH~eHTOB, ··nposoitHMwC · JJ' 'Be.ztYIIUIX Hay'IHbiX UeH~pax. MHp~, -BbiCOKO

npoH3BOJtHTenLHLlX . r.fyJILTHnpo~eccopHLIX mHH no3l!oJier- · pewaTL · 3TY 

npo6~~MY''' ·3a 'c'le~ · MHoroypoa~~~oro oT~opa . ·· H~tpopMa~HH, 
'pacnapaJIJieJIHBaHHSI npe.ztBapHTeJILHOH o6pa60TKH .ztaHHLIX no 

3JieMEmTaM' . o6pa3a co6LITHH
1 

c ·aae.zteHHeM · MynLTHnpo~eccopuoA 

o6pa6oTKH; yseJIH'Ie~HSI nponycKHOD cno~o6HOCTH KaHaJia .. H 

npHMeHeHHSI Ha.zte][HLIX . KOHCTpyKTHBOB ~·. 

ITOSIBJieHHe VME , KaK H psr.zta JtpyrHX ".OJtOfiHLlXi 6oJiee paHHHX H 

•, ".03JtHHX MarHcTpaJILHO-MOJtYJILHLIX C'J.'aH.ztapTOB . (Z,;_BUS, AMS, STL, 

MULTI~US6 EUROBUS, FUTUREBUS, .• HU-BUS, MULTIBUS-II H Jtp.), 

CTaJIO B03MOJI[HL1Mi .. 6Jiaroj{psr. CTpeMHTeJILHOMY pa3BHTHIO 

MHKponpo~eccopHoA ·· TeXHHKH H Te-~HoJiorHH. 
H3 3THX MarHcTpaJieA HaH60JILmoe pacnpOCTpaHeHHe B CHCTeMaX 
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aBTOMaTH3aiUfH ycTaHOBOK · lpH3UKH BLICOKHX :meprnH Be~ylllUX 

Hay•mlix l{eHTpon · 3ana.ItHoJi Enpoi:Ju n CiliA no~y'IIfJI~ unma: .VME•i 

B,. Jia6opaTopnn Df,ICOKUX ,3HepruJi ()IUUf· .· B HaC.TO.Hlllee: ·npeM.H· 

C03~aeTC.Il. p.H~ COBpeMeHHIJX ycTaHOBOK ·, •• .• npe~Ha3HaqeiJHIJX .~JI.H. 
' ·- ~ •• J 

UCCJie~OBaHHH> ,B p6JiaCTU lpU3UKH . BIJCOKHX 3HepriiH; B · KOTOpbiX 

npe~llOJiaraeTC.H HCllOJib30Ba~m.! WUHIJ VME HapSI~y C WHpOKO . npnMe:

HSieMIJM CTaH~apTOM !<,AMAK. 

KpoM~ Taro, ~JI.H. peweHnSI 3a~aq KOHTpoJI.H MHoronpoueccopHoH 

cncTeMIJ u pa3pa6oTKn ee nporpaMMHoro o6ecneqeHn.H ·· Ha. conpe
MeHHI.ix. cneKTpOMeTpU'IeCKUX ·•·• ycTa!IODKaX UCllOJIL3YIOTC.H. 
DI>IllYCK<i.eMIJe, npOMIJWJieHHOCTLJO.. Ha~eJKHIJe .. : .• J( ' · lWMUaKTHLie· 

nepCOHaJI:&HLie KOMlll>IOTepLI C pa3BUTLIM , 6a30BLIM, MaTeMaTH'IeCKUM 
'a6ecm:!'IeHneM. . . . ' . . . . 
. ., 

TaKHM o6pa30M, aKTyaJI:&HOH. · .HBJI.HeTC.H; · 3a~aqa HHTer-pal{Rll 

aiinapaTypLI, ,.KAMAK, ., ~ME· n nepcoHaJI:&HLIX • · KOMlll>IOTepoB . B 

cneKTpOMeTpax . 1 pa6oTaiOlllUX B 0_6:&e~HHeHHOM HHCTUTyTe .H~epHLIX 
HCCJie~OBaHnfi. 

UeJIL pa6oTu ..•. JlH:ccep.~~unsL I10CIHill{eHa.,. _n~T.erpaunn annapaTyp~ 
pa3HLIX CTaii~apTOB "B COBpeMeHHLIX, ClleKTpOMeTpax. ·3JieMeHTap,LHIJX 

'IaCTJil{ : pa3pa6oiKe' H CO~'.liaiiUJO ". ~HTepcpeltcHLIX'' y'cTpOHCTB .Mexny 
' . : . . . _.. - ·., •,• •· . ' ' ' . . . . ' . "'-• - ,_ . . ~ 

WUHaMHVHE, KAMAK II TaK'lKe KaHaJIOM BBO~a/BLIBO~a nepcoHaJI:&Horo 
. . ' '.:•·· ,- •- ' ... , ... :. '. -

KO!'<fllbiOTepa Tuna IBM . PC , · , 
- . \ ·, ··- : ·. 

HayqnaSJ: HOBII3Ha ~nccepTaunn 3aKJIIOqaeTc.H n peweHHii .:c MeTo~n-

'IecKHX·· nonpo~onop_~anu3_a~nu, ~a., .. ypolme .. 3JieKTP~HHOH annap~ryim 
napan.nenLnLix npoueccon · c6<;>pa n ;o6pa6on;u· a~cnepnMeHTaJILHLIX 
~aHHLIX co ciieitTpoMeTpon 3JieMEmTap~IIIJX ,'IaCTHl{. . .· ·, _. · . ., . . '.. . 

BnepnLie n c-'rpaue · pa3pa6oTaHi.I • n , co3~aHLI.. I!HTepcpeiicrme 

ycTpoikTDa , ~JIH~. HODOH r.iarncTpaJibHO"':'MO~YJibHOH mUHhl VME.. 3TC) 
: ,- .. -- ' " . . . :/ .. , . . '. ,; . . ... . 

CKOpOCTHIJe cpe~CTDa · . crinpHJKeHif.H , WUHLI . VME C . .KaHaJIOM 

nno~a/nLino~a nepconaJ1bnoro I<~M~L~Te{Ja ;una IBM. J>C n. ~p~lis~p 
BeTBH KAMAK D .CTaH~apTe VME •. 

, - :",· . ' ,_ ·. - ... ; 

B 3Tux pa3pa6oTr<ax wnpoKo. npnMenerm nporpaMMupyeMLie.,.norn:-7. 
; - ' ' ' • • \ ": ~ •• < ~ --, ' ••• - " •• .. • .. - • 

'I8Clme MaTpHl{LI, 'ITO npn~aeT ~()llOJIHHTeJibHYIO rn6KOCTL. npn 

HaJia~Ke II 3KCnJiyaTal{HII ycTpOHCTDii TaKz:e . KOMllaK~HOCTb 
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.HBJI.HeTCSI .O'IeHb cymecTBeHHLIM npn BHe~peHHH WHHLI.VME, HMeiOllleH 

MeH:&luHH. pa3M~p nna;.LI . ~a·' cpa~HeHHIO c nJiaToA B- CTaH.i{apTe KAMAK. 

ITpHMeH~HHe. EHC H3 ', cepn'n . 'l'8o4 . B ... pa3~a6~TKe ycTpOHCTBa 

conpH:Z:eHHH · IDHHLI VME C; BeT.BbiO · KAMAK oiJecnetfHBa~T llOBLimeHHOe 

. 6Lic~po;ieJicis"ii~ ·,M::.c:,:l;.'Jip-onp~rp~M~H~e: yhp~·nnenne. . . 
• -, _ __,,_.t;. _.-. ,.-;.,~.·-.-~,, __ ~ .. -: • ;·. .· .. ·" __ ,_·_, .f.-=~-,~·;,-,"'~_ -·~ 

C03~aHHIJH; aBTOpOM KOMUJieKC, annapaTHO.:..nporpaMMHLIX cpe.ztCTB 

~JISt ~prirpaM~~p~BaHHSI- ITIT3Y, PIT3Y :'}{ . ITJIM HBJIH~·TcH'~y~HBepcaJibHLIM · 
no cnoco6nocTH onepnponaHHH c wn~o~~~ KpyroM nporpaMM~pyeMLIX 
3anc;MHHaiOlllHX ycTpOHCTB ac~x ~naccon. Ha6op npo~pa~r.i~pye~LIX 
MHKpocxeM ~·MaJE:eT . 6LITL JierKo · pacwHpHeM 3a · C'ieT Mo~yJI:&HOH:. 
oprann3~,u~n annapaTiii>Ix cpe~cTn: ·. .. ;,~.· .. : . , . 

-;; ·. • ... -:, :-· . . , ;·•::, . . r~' • 

ITpaKTH'IeCKaH l{eHHOCTb pe3yJILTaTOB '·pa60TLI. ITpnMeHe~ne. npe~-
JIOXeHHOH. a~TopoM MeTO~HKH 'c6opa ~aHHLIX Ha ocno'ne 'muiii.r;vME H. 

nporpaMMHO - ~nmipaTHLIX p·a~pa6oToK Ha y~~~HOBKe .·C«<>EPA. cno

co6cTBOBaJio rion~qenn~ pH~a HOBIJX pe3ynLiaToB n ncc:ne~onaHnn . .-, ... , ' .. ·. . .. . . 
MHo:z:ecTileHnoro KYMYJIHTHBHoro ·pa~eHnSI 3JieMeHTapHLIX 'IacTnu.· 

;:·Pa~pa6oTaH.HLIH ; ~~To.paM· ~nTep!IJelic . Me~~y ~e~oa .' VME H 

nepcoHanLHIJM' KOMDLIOTepoM· IBM PC ncnoJIL3yeTcH B ·· . .IIpyrnx 
· opraHH-. 3a)inix CTpaHLI H 3a py6ezoM ... 

·' Anpo6auii:H pa6onl H ·ny6nnKaunn: .; ; ._..OcHOBHLie pe3yJILTaTLI 

pa6oTi.£::,noKna~Linairnc:& if · o6cylK~aJI~6I.. Ha. 13-M Me~yHapo~noM 
~- . , . . . '< ·- -_ .. ·- .. · . . -. : . .. - r: - . , . ·- ~ 

CHMll03HyMeno JI~epHOH-3JieKTpOHHKe ( Bapna, 1988) 
1 

Ha TpeT:&eM 

MeJC.llyHa:.:.. poJuroM cnMno3nyt.ie "IT~~H.:..nyxnonHLie H,- ~'yi<no~-HYKJIOHHIJe 
B3a~r.lo--:c ~elicTnnH" craTqHH~ '· 1!ils9'>; na ·14.:.·~ t.f~~~yHap-~.zilioM 
CHMU03nyMe no H~epHoH 3JieKTponnKe. (Bapwana, 1990) , iia · 

Me:z:.nynapO~HOM CHMll03UyMe 113JieKTpOHHIJe' npH60pbi B lpH3HKe" 

.. (.lly6Iia,' i991) H 6LIJIH HaneqaT.aHLI B co~6~eHHSIX OH~I:H H. B Tpy~ax 
: BLiwey~o~~HYTLIX CHMU03HYMOB. 

OcHonHue pe3yJI:&TaTu ~nccepTaunn ony6nHKonanu n·7 pa6oTax. 

ABTop 3amnu(aeT ' : 

i.. MeTO~HKH opraHn3aUHH napanneJibHLIX 'npoueccon. ~6opa H 

o6pa6oTKH · 3KcnepiiMeHTaniHoJi 'nHipopMaunif ua ycTaHonKe C«<>EPA Ha 

-ocnose HCllOJib30BaHHH MHOronpoueccopHOH mHHLI .VME. 

2. Pa3pa60TKY H BHe~pemne cpe~CTBa 'conpHJ!r:eHHH WHHLI. VME 

3 



c nepcouaJILHLlM KOMUbJOTepoM THna IBM Pc •.. " .. 

3. Pea'1nb~UHlo co~pgz~Hiut m~.;Ll 'vME: 'b' ~arHCTpaJibJO ·. Be~·~H 
KAMAK'~a OC~OB~~HKpori~~ipaMMH~ro ynp~BJI~H~~~~~.ero ~~~ponpor~ 

.- ', . "_·-<'·-._· ' •.. ' . !'_;_~::.:.-:--. .... ~ .. :. --~ .: :.~-~-- .. :.- . . . "' ,.: '. 
paMMHoro o6ecneqenHfl. . . . . . 

r • • < ~--'< ;• < ' ') • '• • •, 

4~ MeTO.llHKJ co3.naHHfl· 'yHHBepcanb.HOro . nporpa.MMaTopa. MHKpo-. 

cxeMHLlX nporpaMMHpyeMLlX 3~n~MH~aiolllHX : ~~~p~k·cTB .·~ "iJporpaMM~.:_ 
pyeMux · · narifqeciCH:X ·· 1da·.r.;·~·u ~ •·• · · ·· • · .,. ·•· era MaTHMaTHqeCKOe 

' "f ~~ ' ., ' 

o6ecneq~iiH:e. CO.llEPL\HHE PAiioTI,( . 

Bo BBe.nemiH o6oc~OBOB~Ha. a~·~yinbHOCTb • HH1'~rpaUHH ann~~a..:: 
Typu VME, KAMAK ~·· ·• n~pcoH~~~~Llx · ~oMnb1'ep~·B: ' ·~>. ~OB}l~.~eHHLl .~; 
cneKTpoMeTpax 3JieMeHTapHMX qacTHU, a T<l;~Xe CIJlOp,MJJIHpoBaHLl 

• ,. 0 • ,,t . - • 

ocnoBHafl ueJib H.· Kpa TKoe · co.nepxanHe iiacTOslllle~ .nHccep-TauHH. 

. B rnaBe I p~ccMOTp~~~ ,;Teni~~U~~ pa3~HTHfl ·~H~Te,;. . c6opa. 
. ·, . . . - ,. . . - ~ , - : _. . -, ' . . . , ; ' . 

.nanuux ua ·cneKTpoMeTpax 3JieMeHTapbHLlx qacTHU. B coBpeMeuni.Ix 
' " . . ... ) ·-· . . . -~ . . . ; .-·-· - " ', ' ·,. 

cneKTpOMeTpax ~H3HKH 3JieMeHTapHLlX qacTHU DOTOKH HH~OpMaUHH 0~ 

.ll~TeKTopoB .noc.;Hr'iJOT ·. ~~~c~oJI.bK~/ MGa~T, . ; nocne .. HaJioJKeHH~ 
. \ ~ : :· ' . . ,; : " . . \. '-. • ~ . \ • :'I' -· .. ''. " "- . ~ . . 

JCJIOBHH . OT6opa COTeH K6a~T~ . .llJifl perHCTpaUHH , .. H ·. o6pa60'TKH 

Ta~HX flOTO~OB .HH~O~~~U~H He~oc;aquo• ~cn~Jib30~aH~~ • ~~1;1~':7~: 
xoTfl 6u · n c~r.toro in,IcoKoripoH3Bo.nliTeni>noro ~oMribJOTepa:. 
IIo3ToMy ~CJIOB}{~ _OT6opa COTeH. ,K6a~T •. · . .llJifl ,perHCTpaUHH .... H· 

o6pa60TKH TaKH~~ ~OTOKOB HH~OpM~UHH He.ni>cTaquo .HCDOJib~~~~~HSI 
O,llHOrO XOTfl 6bl H car.mro BLlCOKODpOH3BO,llHTeJibHOrO .KOMllbJOTepa. 

. ) " . . · .. , . - . - ·.". . . ' ' . . . ~ 

IIo3.TOMY noToKH: HHipopMaUHH aT .neTek;.opoB, KaK npaBHna, pacnpe7 
;• ., S '. •' • ~ ' - > '. C ' ' I 0 ' • • •.' '. - ~ ,: • • \ ' " • • • ' - ' 

,lleJif!JOTCfl . ._. annapa~ypo~ . ~ c6opa ,llaHHLIX ;_.eJK.llY: HeCKOJlbKHMH 

npoueccopaMH. 

B coBper.leuuux. cneKTpoMeipax aneMeHTapHLlx qacTHU B Kaqec:rBe 

MarH~Tp~JIH, , o6'beJtHHfi.JOllle~ .' ~pou~c~opi.r napanJieni>Ho~ o6pa6oTKH, , 
. ~ . ' '. • '<" . . '-:. . . . 

HCllOJih3Je}"Cfl WHHa VME, KOTopag OpHeHTHpOB(lHa Ha MHoronpouec-

COpHJIO KOH~HrypaUHJ? . cH · o6ecneqHBaeT aCHHXpOHHJIO nepe.naqy 

,llaHHLlX C itnHHO~ CJIOBa 8, i6 HJIH 32-pa3pfl,lla. MaKC.HMaJibHafl 

CKOpOCTb 06MeHa no WHHe.VME 40M .6a~T/C. ,llJifl WHHLl VSB,. fiBJif!JO-, . . - . -;_. -
ll{e~q$1 .llOllOJIHHTeJibHO~ JIOKaJibHO~ WHHO~, OHa MOXeT· ,llOCTHraTb ,llO 

7oM 6a~T /c 3a cqeT . 6onee iipocToro. npoToKona o6MeHa. 

KOHCTpJKTHBHO ' WHHa: BLlDO,JIHeHa B. BH.zte . neqaTHO~ nnaTLl H 

~ 

!'" 

.. 

pa3Memeua B KpeifTe, ocHOBaHoM. ua eBpoMexaHHKe, · H · pacnpe.ne-. ' . . ' '- . . ~ ' 

JISieTCSI Mex.ny .ltBJMfl 96-KOHTaKTHLlMH pa3beMaMH THna.C96.• K 

.llOCTOHHCTBaM WHHLl VME, onpe,lleJifiJOiilHM ee BLl60p ·:B cpe,llH .npyrHX 

WHH, MOXHO OTHeCTH 

npO,llJKUHHj BLlCOKJIO 

HaH6onee M~CCOBLl~ B MHpe BLlUJCK 

Ha,lle~IOCTb pa3'beMOB H MeXaHHqecKHX 

KOHCTpJKUH~ j OTHOCHTeJibHO HH3KHe no·.·. OTHOWeHHJO K .npyrHM 

cTa'H~apT~M '3aTpaTLl Ha noJiyqeH.He · Tpe6yer.to~ npoH3BO.llHTeJibH~CTH 
CHCTeMj npoCTOTJ ·" o6cnyXH~aHH~ H WHpOKH~ BLl60p MO,llJJie~j 

npo~eccHC~HaJII>Hoe. pa3BnToe MaTeMaTnqecKoe .. o6ecneqeJiHe u: T • .n. : 

B !7oBpeMeHHLlx cneKTpoMeTpax . co6uTHfl . nocne : :OUH~poBKH:: :H 

napanJieJibH~ro • C~HTLlBaHllfl U:3 OT;I{eJibHLlX · ,neTeKTOpOB .. ·· ,lleJI.SITCfl Ha 

6JIOKH ,llaHHLlX, .. KOTOpLle ;, 3aTeM o6pa6aTLIBaJOTCfl· : npoueccopaMH• 

H 3MJJif!TopaMH, iiaxo.nlllHMHCfl B .KpeiiTax VME, H yxe:B BH.ne.HHIJlOp,..· 
•• ' I ••",I. "' ' .. • . . . . . 

MaUHH 06 o6pa3e C06LlTHfl nepe,llaJOTCSI B BLlqHCJIHTeJibHLl~ UeHTp 

.nng. xp,au~HHfl H nocne.nyJOllle~ o6pa6oTKH. : ·'· 

. T~KHM .o6pa3oM, ,,npe.nua3uaqenHoe .llJifl opraHH3aUHH .napaJinenb-
. I 

HLlX ,npOUeCCOB cqHThJBaHHfl. H. o6pa60TKlf B .. peaJibHOM. BpeMeHH 

orpOMHLlX MaCCHBOB liH~OpMaUHll, .· ·' KOM6HHHpOBaHHOe . npHMeHeHHe. 

WHH VME H.' KAMAK fiBJifleTCfl: ·B ... ; ,llaUHLlH .1\IOMeHT ,, OllTHMaJibHLlM' 

0 
pemeHHeM, D03BOJIHBWHM C OTHOCU:TeJibHO .. MaJibiMH. 3aTp~TaMH : peaJIH-

30BaTb rH6KJIO: .·"amiapaTypHJ1011 MHOr03a,llaqHJIO ', onepaUHOHHJIO. 

CHCTe~IY, C .. nponycKHO~: cnoco6HOCTLJO B ·HeCKOJibKO M6a~T /C. ; ~ ;· , . 

. B ,,Jia,6~paTOpHH BhiCOKHX · 3HeprH~ .. OHHH B ,~ HaCTOSilllee· BpeMSI 

C03,llae!Cfl , pfl.ll, COBpeMeHHLlX ,.3KCDepHMeHTaJibHLIX JCTaHOBOK, 

npe.nHa3HaqeHHLlX ,llJISI HCCJie,llOBaHHH B o6JiaCTH peJISITHBHTCKO~: 

fl.llepuo~ ~H3HKH, B KOTopux , npe.nnonaraeTcfl umpoKoe 

~CUOJIL30BaHHe,; ~· 3JieKTpOIIHKH . B CTaH,llapTe VME H .npyrHx; 

MHOronpoueccoopHLlX.WliHo' B OHHH nepBLle pa3pa60TKH B CTaH,llapTe: 

VME npHMeHeHhi B no,llCHCTeMe ynpaBJieHl!fl UHKJIOM CBepxnpOBO.llfllllero' 

CHHXTpOHa . CIIHH H B cneKTpOMeTpe ClllEPA,; CneKTpOMeTp·:· 'CIIlEPA 

[4,5) npe.nHa3HaqeH ,llJifl HCCJie,llOBaHHfl MHOJKeCTBeHHOroKyMMJifiTHB-

nora po:lK.lleHIHI qacTHU B reoMeTpHH, 6JIH3KOH K 4n; YcTaHOBKa 

·uacqHTLlBa~T UeCKOJibKO TLlCf!q HH~OpMaUHOHHLlX·KaHaJIOB, npHXO,llfl

lilHX H3 .npe~~OBI>IX ,H nponpOUHOHaJibHhiX KaMep,'i CUHHTHJIHUHOHHLlX 



ro.ztOCKOITOB, qepeHKOBCKHX cqeTqHKOB H . 3JieKTpOMarHHTHbiX 

KaJIOpHMeTpOB. 
. ' 

CHC'feMa .: c6opa .ztaHHUX Ha ycTaHOBKe CciiEPA COCTOHT .H3 

ITO.l{CHCTeM, BblllOJIHeHHLIX Ha OCH~Be.Mo,nyJieii B CTaH,napTax"KAMAK; 

FASTBUS .. H VME. B HacTOSIII{ee up eM» !pyHKUHOHHpyeT nepsa» 

oqepe.zth ycTaHOBKH, r,ne ocyll{eCTBJISieTCSI . c6op H o6pa60TKa' 

.•,naHHbiX, CHHMaeMLIX c 300 ·ro.nocKonHqecKHX cqeTqHKOB •. 

CllyHKUHOHaJI:&HaSI · CXeMa ,neHCTBYIOII{eH CHCTeMLI c6opa ' ',ItaHHLIX 

npe,ncTaBJieHa Ha · pHC. 1; · C6op . H · npe.nnapHTeJI:&HyiO o6pa6oTKY 

,naHHLIX Ha ycTaHOBKe 9Cyll{e~TBJISIIOT .ztBa .· KOMll~IOTepa: MHKpo-:3BM 

:3JieKTpOHHKa-60 H nepcoHaJI:&HLIH KOMllbiOTep IBM PC/XT. Bo iJpeMR 

o6ny~eHHH MHiueHH . qa(!THUaMH · nyqKa. c6opoM ~o6LITHH 3aHHMae'-rc» 

:3JieKTpOHHKa-601 ~HMeiOII{aSI KaHaJI npRMoro .ItOCTyna K . naMHTH. (! 

,npaiiBepoM: BeTBH KAMAK. MeJK,.ztY UHKJiaMH yC'KopeHHSI '){aHHLie, 

KOTOpLie XpaHHJIHC~ ,ItO 3TOro B naMHTH 

B MO.ltY Jib' : rl~MSIT.H'' B VME. 3aTeM H3 

H3BJieKaiOTCR C ·noMOII{biO HHTep!peiica' 

n~peKaqHBaiOTCSJ,: Ha . .l{HCK , KOMllhiOTepa 

. MHKpo-3BM, . nepe,naiOTCSI 

6y!pepHOH' naMSITH .ztaHHLie . 
WHH VME H· IBM· PC H 

.l{JIR npoMexyToqHoro 

Xp~HeHHSI , a TaK Xe '.l{JIR rHC~orpa.MMHpOBaHtiSI H KOHTpQJIR 3a 

npoueccoM c6opa co6LITHfi· •.. B .naJILHeiiweM nocne 3anonHeiiin: 6y!pepa 

Ha TBep,noM' .l{HcK~:. .niiHHue nepecLIJiaiOTc» s r nanHLIH 'KOMn:&ro1-ep 

EC-1055 qepe3 HHTep!JleHCLI''H. 05' H H. 06.:. B COCTaB CHCTeMu·'c6opa 
' ., . ) ' . . . . ') ~ 

.ztaHHLIX ycTaHOBKH BXO.l{HT pa3pa6oTaHHLIH ·· aBTOpOM HHTep!JleHC Mex,ny 

WHHoif 1.VME If KaHanoM sso.na/BLIBo.na nepcoHaJILHoro KOMITLIOTepa 

IBM PC. 

~ rnau~ II'p~ccMoTpeHLI pa3pa6oTaHHble anTopoM cpe.ncTsa con

p»xeHHSI WHHLI VME C nepcoHaJI:&HbiM KOMllhiOTepoM THITa IBM PC. 

:3TH cpe.l{CTBa ll03BOJIRIOT. peWHTb 3a,naqy UHTerpaUHH nepcoHaJILHLIX 

KOMITbiOTepoB .THITa IBM PC B cospeMeHHLIX cneKTpOMeTpax 3JieMeH

TapHLIX qacTn'u1 r.ne HcnoJIL3yeTcSI mHiia "VME. 

YciTeWHOe pemeHHe·~ 3a.naq. KOHTpOJISI ·3a !pyHKUHOHHpOBaHHeM MHO-

ronpbueccopHOH cHCTeMLI H pa3pa6oTKH ee nporpaMMHoro 

o6ecneqeHHSI 6LIJio 6u HepeaJI:&HbiM 6~3 HaJIHqHSJ . cospeMeHnoro'. 

o6opy.nonaHHa, npe,ncTaBJiaroll{ero noJI:&30BaTeJIIO B03MOJKHOCTb c 
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BNCOKOA CTeneHbJO H~,!epaKTHBHOCTH. B3aHMO~eifCTBOBaTb C JU06LIM 

3 neMeHTOM CHCTeMN •. 8. ~a'ieCTBe .TaKoro. o6opy,ztOBaHH.II c;:ospeMeHHLIX 

cneKTpOMeTpH'ieCKHX ycTaHOBOK HCUOnL3YJOTCSI BLinycxaeMLieMLie 

npoMLIDIJieHHOCTbJO !<DMUaKTHLie, Ha,zteiHLie ; H .ltOCTaTO'IHO MOIUHLie 

nepcouanLHLie . xo~nLJOTepLI c pa3BHTl>IM. 6a3oBLIM MaTeMaTH'ieCKHM 

o6ecne'ieHHeM. llpH· . pa3pafiOTKe CHCTeM. cfiopa.; .. .ztaHHLIX 3TH. 

KOMUneKCN ofieciieq~BaJOT KOMUHnSIUHJO nonL30~aTeJIL'2KHX nporpaMM
1 

3arpy3KY HX B npoueccopLI, KOHTpOnb npoMeiyTO'IHLIX pe3ynLTaTOB 

. COBMeCTHOH OTna,ztKH annapaTypLI H nporpaMM, .a .. TaK:ace .ztHarHOCTHKY 

OWHfiOK. llpH 3KCnnyaTaUHH CHCTeM B .. · pe:ZHMe · cfiopa ,ztaHHLIX 

on epa Top c noMOIULJO • Tex xe cpe.ncTB ocymecTBnSieT , ynpasneHHe 

BCeMH KOMUOHeHTaMH.C~CTeMLI H KOHTponL 3a HX·COCTOSIHHeM. 

llpH pa3pa6oTKe ~pe.ncTB conpSIXeHH~ WHHLI VME c. nepcouanLHLIM 

KOMUbJOTepoM THna . IBM PC 1 SIBnSIIOIUHMCSI HaHfionee 

pacnpocTpaueHHLIM. B mum nepcouanLHLIM KOMnLJOTepoM, y'IHTLIBanHcL 

cne,nyJOIUHe Tpe6onaHHSI : 

YunsepcanLHOCTL 

nmaM IBM PC ; ·. 

B03MOJICHOCTh UO.ztKnJO'ieHHSI K pa3HLIM 

CepHAHOCTh HCUOnh30BaHHSI·HaH6onee .ltOCTYUHOH 3neMeHT-

uoA 6a3w ; 

- illHpOKa.si'o6naCTh npHMeHeHHH·-.HCUOnh30BaHHe pe:acHMOB,KaK. 
. . 

np~rpaMMHOrO,; .TaK H UpSIMOrO :.ltOCTyna K naMSITH · H pe:acHMa;. 

npepLIBaHHH · • 

Conpg:zenHe' WHHLI, . VME C nepcoHanLHLIM KOMUhJOTepoM ( llK} 

IBM PC (no KnaCCHIJIHKaUHH Mo,nyneii VME, ~npHHSITOA:•B•: .Jia6opaTOpHH 

BLICOKHX 3HeprHH OHSIH, OHO .HMeeT. WH«Jlp H. 05} OCHOBaHO Ha 

KaHana BBO,zta-BLIBO,zta llK, MO,ztyne VME H Kafiene CBSI3H 

IZiyHKUHOHanLnag cxeMa 'HHTep«Jleifca npHse.neua ua 

H 3. Mo,nynL VME BKnJOqaeT B cefig perHCTp.a,npecoB MO.ltHIJIH

WHHLI VME ( AMO-AMS ) 1 24-pa3pSI,ztHLIA .perHcTp a,npeCOB 

C B03MO:ZHOCTLJO HHKpeMeHTaUHH H ,nexpeMeHTaUHH era CO

Inepli:H~Oro; .JiBa 16-pa3pSI,ztHLIX perHCTpa' ,naHHNX) 'S-pa3pSI,ztHLIA pe-

HCTp ynpaBneHHSI H CTaTyca, a TaK:ze npHeMHHKH H nepe,ztaT'IHKH;. 

0UHCLIBaeML!e cpe.ztCTBa copng:zeHHSI U03BOnSIJOT ocymeCTBHTL 

8 

7~· 

r ·• 

PHC.2. 41yHKUHOHanLHaSI 
; 

l. 
cxeMa a.nanTepa KaHana 

BBo.lia/ Buno.na nK. 

[, K ·a B e 11 b. .c fl H 3 . U -~ 

'.l I~ 

l PHC~ 3': IZiyHKUHOHanLHaa CXeMa MO.ztYJISI 'VME. 

9' 



o6r.teH ,naHHWMH Mex..n:y IDHHOH VME H onepaTHBHOH naMHTbiO -nepco

aaJibH.oro KOMHbiOTepa KaK B nporpaMMHOM .. pe)J{HMe, TaK H B pe)J{UMaX 

npnMoro .nocTyna K naMnTn H npHopHTeTaoro.inpepwnaHHn. 
> - '' ~ • ;. ~-- • • ·'. - ' • • •• • .,_ •• 

B rnaBe III paCCMOTpeH pa3pa6oTaHHWH.aBTOpOM ,npaHBep BeTBH 
' ' •; :· ' . :. . 

KAMAK B , CT~H,n~p;e VME, KOTOphiR H03BOJIHeT . ocymecTBUTb HHTer-

paUHIO annapaTypw 'VM~ U KAMAK B cneKTpoMeTpax 3JieMeHTapHhiX 

qacTHU • 06be,llHHeHHe Ha OCHOBe IDHHW VME O,llHOro H 6oJiee Ta.I<HX 
. ' ' . 

. MO.llY JieH C npoueccbpHWMII MO.llYJI~MH H03DOJIHeT. Ha . Ka'leCTBeHHO 

6onee BWCOKOM ypoBHe OCyl!leCTBJIHTb 3aMetiy CHCTeMHO~O Kpell:Ta 

KAMAK n cHcTeMax co MHorm.m BeTBHMH KAMAK u c MYJILTnnpouec

copuon o6pa6oTKOH .naun1>1x •· 

,llpaHBep BeTBH KAMAK COCTOH_T 'll3 · ,nnyx~:; :OCHOBHI>IX": 6JIOKOB: 

HHTep!pell:ca B CTaH,napTe VME H MO.llYJIH MHKpdnporpaMMHOro ynpan-
• ••-<>• • ,. • 

JieHUH, KOHCTpyKTHBHO BlJHOJIHeHHOrO B BU,lle MO.llYJIH KAMAK. 3TH . · .. · . . 
6JIOKH COe,llHHHIOTCH Mext.n:y co6oll: Ka6eJieM CBH3Jf qepe3 pa3heMhl 

na nx JIHUeBI>IX naHeJIHX. 

onucusaeMun .npan~ep neTiin~::KAMAK, 6naro.n:pH MHKp'onporpaMM-. . ~- . ,_} " - - -- ---· 

HOMY ynpaBJieHHIO BeTBi;!O KAMAK·,. rro3nonneT opr~iHH30BaTb pa6oTy 

Ha MarncTpaJI~ B~TBlf KAMAK . He TOJihKO •.; o61>JqH~x·' pe)J{UMaX 

3aHHCH If 'ITeHUS, HO lf B 60JihiDHHCTBe iieKlfMOB. nepe,na"im _MaCCHBOB 

,nannux, . np~.n:ycMOTp~HH!.I~. c:faH.n:apTOM i~AMAK ~ K ~TUM "p~)J{UMaM 
OTHOCliTCfi -' pe~uu.lu · 'eiinnfqnoli ~b-MaH.Il~l •i. KlMAK, CKaHHpOBaHUH no 

a.n:pecaM, n·a~Topa,;" ocTau.on:a, ::.;!lay 31>1;":;" t:iiwroKpaTn~li ,; nponepKn, 
, i : 1 : : •· ,~- : •. :. ' ·' · ',, • 1•, ! •; , . , , ·:~ 1 . , ,· • I 

pacwHpennoro. cKanuponanun no ·a.npecaM u: ocTanona c !' cHHxpoHH-
.... ' ~ "' ' ' :1' •· • I . >. . ).~ , ' ~. ' • , :~t . ; I . , 

3alliieu. ,l!JIH Kmx.n:or:o ll3 3,THX ·.pe)J{HMOB" uanncan~'- ~mKponporpaMMa, . . ·. .. . ~- ' .: ... , ... . . 
IWTopag 3aH!fMaeT HeKOTopyiO · p6~a~Th, no'cT05IIIHOit; n~IIIHTH . MHKpo-

npmieccopu'oro y3na. B KaqecTne 'npHMepa, ··na p_nc. 4 HJIJIJOc

TpnpyeTcH , 6JIOK,;.~XeMa f~lh<pnpo~paMMi.I' 'unKJia. :~t;~Hif·~ •: KAMAK, a 
. . .. . ' ' ' . . " . 

UuKponporpaMMa B fi3LIKe Min{po~CC~M6JI,epa, cneuua.JihHO C03){aHHOrO 

:iBTOpOM ,llJili ot.n_a.n:Kn 3JieKTpOHIIhl~ ycTpDHCTB :na . 6a3e ·. EHC cepnu 

1804, IIMeeT CJIY.llYIOmJOIO !popMy : 

cnt
1
equ 1023h 

start JMAP 
ORG 8h 

10 

(. 

CIP err1,camenb=O,mux=O,inv=1,mke=1,comp=1,gra=1 
PUSH cnt,'mux=11, ta=l, b=O, inv=O ;mke=O 
TWB err2,inv=1,mux=O 
CIP s1,mux=2,rcam=O 
CIP s2,mux=1 · 
PUSH·' cnt, inv::1 ,·mux=11, rcam=1, ta=O 
TWB err3, inv=o ,.mux=O, ind=O, disp=O 
JZ b=1,ind=1,mke=1~intenb=1,camenb=1,disp=255 . 

s1 CIP.s3,mux=1,inv=1,b=O,mke=O,rcam=O,ta=1,camenb=O' 
PUSH cnt,inv=O,mux=11,rcam=1,ta=O 
TWB err3, mux=o, inv=o ,·ind=O 1disp=2 
JZ ind=1,b=1,camenb:1,mke=1,disp=255 

,., . 

s2 PUSH cnt,inv=O,mux=11,b=O,ta=O,rcam=1,camenb=O,mke=O 
TWB err3,mux=o,'inv=O,ind=O,disp=1 

; JZ. ind=1·, b;.1, camenb=1, mke=l, disp=255 
s3 PUSH cnt, inv=.o, mux=11, b=O, ta=:=o, rcam=1, camenb=O, mke=O 

Tws·err3,mux=O,inv=O,ind=O,disp=3 
JZ ind=1,b=1,camenb=1,mke=1,disp=255 

err1 JZ b=1iind=O,disp=4 
err2 JZ b=1,ind=O,disp=8,intenb=1 
err3 JZ b=1,ind=O,disp=12 

. ~ '• 

rnana ,IV nocBHI!leHa · K annapaTHUM u nporpaMMHUM; cpe.n:cTBaM, 

HCllOJih30BaH~biM _ HP}f pa3p'a60TKe H HaJia.n:Ke ~HTep~eiiCHUX 
Mo,nyneli .nnH mnuu. VME II .n:pyrHX ~ieKTpOHHUX ycTpoRCTB.· .K 3THM 

. f ' . • ,. i.-

cpe,llCTBaM OTHOCHTC.SI _ YHHBepcaJI~HbiR MO.D:YJibH!.IR. nporp,aMMaTop H 

naKeT nporpaMM .D:JIH OTJia,llKH 3JieKTpOHH!.IX ycTpORCT.B Ha 6a3e EHC 
; ~: I ~ . : ' • • ' 

cepun 1804~ 

OCHOBHhle OCo6eHHOCTH C03){aHH()rO ~BTOpOM KOMHJieKCa annapaT;

HO-nporpaMMHI>IX cpe.ncTn nporpaMMnponaHHH H3Y nepequcnenw uuxe. 

- ' ' · i . . · YnunepcaJibHOCTh - . cnb~~6~ocTI: •-~nepupona T~. ·· c ~Hpo~HM 
KpyroM ~au6onee • qacTo. npHM~~~~~~i-'·· n uurppo~o~ annapaType 

6~n~nsipnwx (TT .Ji, TT Jill): H- MOll ~3Yru-~ex ~n~ccon, - n TOM ~ucne 
'1 > • ~ I ' ' ;' -' )'- "' ~ 

, llll3Y, Pll3Y_ H llJIM. B HaCTOHJllee BpeM_H cpe.D:CTBaMH KOMHJI~KCa 

ocymecTBJIHeTcn nporpaMMHponauue cne.n:yJOI!lHX M~KpocxeM 

. llll3Y (PROM)..:KP556PV4, .KP556PT5, KPss6PT7 H nx 

6e:l!CHhiX auanoron;_ .,, . • 

Yel>Pll3Y (UVEPROM)-INTEL 2708, 2716, 2732, 2764 

coneTcKux ananoron; 

llJIM (PAL) KP556PT1 H KP556PT2. 

3apy-
.. {" ~: i 

lf, 

2. PacmifpHeMOCTh na6opa nporpaMMHpyeMUX MHKpocxeM, 

II 
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. PHC. 4. SJIOK-CXeMa MHitponporpaMMLI UHKna qTeHHSI KAMAK 
f' . .. ' 

o6ecnequ'naeMaH · Mo,nynhHLIM npHHUHnoM opraHH3aUHH 
' 'P ,_ 1 ' > ~(': ~ 

cpe.ncTB H HanHqHeM · yHHtpnuuponaHHoro nopTa CBH3H 
• '' ' • -. • ; • - ~ { ;· r ', ,, ' . ' 

annapaTHhlX 

OCHOBHOro 

Mo,nynH . CHCTeMLI, BLinOnHeHHOro B CTaH,napTe KAMAK, CO CMeHHLIMH 
' \ ' ., ~' 

nnaTaMH II3Y KO~Kpe-r.HLIX THnOB. 

3. Pa3BHTOCTh MaTeMaTuqecKoro _o6ecneqeHHH, ,naJOII(ero 

B03MOXHOCTh B BapHaHTe _p~60TLI nporpaMMaTopa Ha. JIHHHH 

c MHKpo:3BM MERA-60 ( "::JneKTpOHHKa-60") npoH3BO.ztHTh
1

: 

12 

,\ ! 

a/ .nuanor onepaTopa. _co cucTeMoH:; 

6/ BLI6op H rH6Kym ·cMeHy peXHMOB pa6oTM ·nporpaMMaTopa; 

B/ oTna.nKy H.HtpopMaUHOHHLIX tpaH:i:Ion H .nnycTopoHHHH: o6MeH HMH 

Mex.ity BHenn!u~fi HOCHTenHMH HHtpopMauim :38M •. H 6ytpepHhl~ · onepa

Tn:BiiLiM 3anoMHHaiOII(HM ycTpoiicTBOM ociloniioro ~Mo.nymi. 
4. B03MmirHoCTh ·anToHoMHor? B.;,·pH:anTa p'a6oTblnporpaMMaTo-pa; 

6e3 . He06XO,ll;HMOCTH HCnb.rih30BaHHSI· · 3BM HJIH .ltPYI'HX HCTOqHHKOB 

nporpaMMHOrO . ynpanneHHSI MarHCTpanh_IO KpefiTa KAMAK; B. KOTOpOM 

pa3Mell(aeTCSI OCHOBHOH Mo,nynh. 

B .naHHOM nporpaMMaTope cTporo: co6niO,neHM TexHuqecKlie peKo.;. . . 

MeH.ztaUHH lpHpM:...H3rOTOBHTeneii .. II!3Y. no tpopMHponaHHIO nocne.nos~-
TeJihHOCTeH npolnlraiOII(HX HMnynhCOB .nnn IIII3Y H fiRM. :3TO 

o3HaqaeT,. qTo.'npoxfiraiOII(ne nMnynhchl. ni:.lpa6ai"LxnaiOTcn .n. Mo.nyne n 

BH.zte n~q~K '-~ llOCT~lleHHO pacmnpHIOII(eHCSI . .ltJIUTeJihHOCT~IO, ' npH 

3TOM n i"eq~Hue· npu6nn3HTenhHo ·400 Mc .nnnTeJihHOCTh 'nMnynLcon 

H3Me~HeTCSI . OT 0, 2 ,no 8 ll:fK~ (puc. 5). TaimM o6pa30M, .ltOCTH-
•. ~. • . I . < .- ~ , '. . . ~ ' .. , : __ :; .. , 

raeTCSI 6onee MHrKHH pe!ICHM 3aHeCeHHSI HHlpOpMal.{HH no cpaBHeHHIO 

C ~aCTO npnMeHHeMOH 3aUHChiO O.ltHHM .ztJIHHHLIM HMny JlhCOM C 
.. •"• ·-~ • , y.' • . . •• :. . . ,. ~ .· • 

nonorHM nepe,nHHM tppOHTOM H j a' KOiieqnoM HTore, o6ec'neqil:naeTCSI 

3Ha~HTE~~hH'o ·6one~ H~3K~A K03lplp~UHeHT OT6paKOBK'H MHKp~cxeM • 
. B n;i~eT riporjJaMM AMDMAS, npe.nmi3HaqeHHbiH ·.n;SI TpaHCJISI~~H H 

nbcne.nyiOII(eA o6pa6o,:KH MHKpoKo.ita, nxri.nuT. 5 nporpa~~= pe;aino~; 
,. . • • • ' ' . • ~ - . ~ ' . . . , ._, 'i 

TeKCTa, nporpaMMa MHKpoaccel.t6nenupoaamiH . MA, . cepBHCHLJe 

np<n::paMML! ria6~e.il:y~ill~a o6pa6oii<u :PosTMA , EPRMA u PROMMA. · 
• <" • <'-• • , •' r 

· n~arpa':'_Mhl. EPIU:J:A• PROMMA ocyll(eCTBJISIIO~. • 'pa36HeHHe o6~~tero 

MaCCH·n'a MHKponporpaMMIIOH naMHTH Ha a'6naeTJ.I 1 •. ·COOTBeTCBYIOII(Ue 

KOH,KpeTHW:~ , ~~KpOCXeMa~ 
1 

n<iM~TH C 3a,naH~OH pa3pH.ztHOCThlO .H 

eMKOCTh~. ST~ 'nporpaM~M ·li~~ucaHI,I. ~neun~hHo .n:nn yHunepcanh

Horo riporpaMMaiopa · IIYM~4(n, pa3pa6oTanHoro B. JJB:3 oium:; 
.~ • -; , ': • , •, , ' • r • \ 

B . 3AKRIOliEHHH H3JIO:ateHbi OCHOBHLie BLIBO.lthl ,nuccepTaUHH. 
,, •, ., . . ·: ' .· ·-

1 •. A,BTopoM npe.n:no~eiU.l H pe!ll~Hhl npaKTnqecKu MeTo,nuqecKue. 

nonpocu oprauu3auJiH: napannenhHMx npouecco~ c6opa .u o6pa6oTKH 

.3KcnepHMeHTaJihHOH HHlpOpMaUHH B cneKTpOMeTpe ClllEPA Ha OCHOBe 

HCUOJih30BaHHSI MHoronpoueccopHOH lllHHhl VME. 
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I·~ ~:", ~ • ~ 

--:;-

•' 

.. ..-.;-

Pec.s •. BpeMeHIJ.Lie 

.nearpaM"~LI npor:paM

MHpoaaHHR,ypoBHR."H" 

B llJIM KP556PT1., .. 

' 
:;;.:;'. 

2.·BnepBL1e B CTpaHe pa3pa6oTaHO cpe,nCTBO COHpRJKeHHR,IliHHLI. 

VME C ~epcoHaJrbHLIM ~OMn~io~e~OM THna IBM• ·~C H peiueu~' -~~,naqa 
• > ,, ' ,, ' -'.. i ' ' • ' < ,· • ' • • .~- i • 

HHTerpa~HH. nepcoua~LHoro. ,KOM!ILTepa B .cneKTpoMeTpax s,JieMeH-

TapHLIX qacTH~, r,ne npHMeHJieTCJI WHHa VME. OpraHH30BaH MeJIKO-

cepHHHLIH BLinycK Mo,nyJieA) HHTepcpeiica. . .. 

3. BnepBble B CT~aHe , . 
1
p,a3pa6oTaH . ,npaHBep BeTBH KAMAK B 

CTaH,napTe ~M~,· ,KOTO~bllf HO~BOJIJieT, ·p~k~TI:: 3<1,~~q; ~.HTerpCl~HH 
• • ~.. > ;_ - • 

annapaTypbi VME H KAMAK B COBpeMeHHLIX cneKTpoMeTpeqecKHX 

ycTaHOBKax 3JieMeHTapm:i~ qacTe~:. olf · HBJIJI~TCJI 6blcTp~~elicTBy~me;;.. 
' ~ ~ ' :" • , • ·;, ,' .' • ,. ~ , : ' I., . : i ; '. . ~ • 

H rH6KHM B ynpaBJI~~HI-i. 3JieKTpOHHI,J~ npH6opoM,_, 6Jiaro,napg 

ecnoJIL30BaHHIO a era' · pa3pa6~TKe MH_Kponpo~ecccopuoro Y3Jia c 

MHKponporp~MMHLlM ynpaBJieHHeM~ J(paiiBep . · MOJKeT ~~yll{eCTBHTb 
nepe,naqy Mac~HBa JtaHHbl~ .c nponycKHOH crioco6uocTLIO.· .no 3 

M6aliTec. 06be){HHeHH~ .Ha oc,HoBe 'wHHLI ~ME, O){HOro H 6oJiee TaKHX 

Mo,ny~eH C npo~eccopHbiMH MO){YJIRMH H03BOJIReT Ha KaqecTBeH~b 

.. ·. 
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6oJie~ BLICOKOM ~pOBHe ocyme~T~Jr~Tb 3aMeHy CHCTeMHOro 

';KAMAK B c'ec'TeMaX 'co MHOrHMR ~eTBHM~ KAMAK ~H· c MYJILTHnpo~ec-
KpeliTa 

copuori o6pa6oTKOH ){aHHLIX. 

'· 4;' Pa3pa6oTaH YHHBepcaJii.imH . Mo,nyJILHLIH nporpaMMaTop_ . .B 

cTan.napTe. KAMAK .. c B03MOJKHocTLIO .nporpaMMHpoBaHHR 6enoJIRpHLIX 

(TTJI, TTJiiu) H Mon' n3Y Bcex BH){OB -~· ''pac~HpeHHR ~a6opa' nporpaM-· 

'MHpyeMLIX MHKpocxeM~· 'B HeM' 'cTp'oro co6nio.neiia cpop~a npoJKHr~Kim~x 
HMny Jib COB, peKoMeH,nyeMUX !pHpM~H '- H3r.OTOBIITeJieH n·parpaMMHpye~ 
MLIX'. ll3Y, ' qTo o6ecn~•maael- ' .3HaqHTeJibHO HH3KHH ~po~eHT 
DT6paK~BK~ MH~pocxeM: 

·· s. co3.naiio " MaTeMaTJPiecKoe:~o6ecn~qeu~e ,nJisl: yiieaepcaJILHoro 

MO){YJILHOr~' nporpaMMal-opa B BapHaHTe pa60TLI HO){ ynpa:BJieHHeM 

MHKp:o..;3BM ·:.MERA-6o ua R3hiKe · :MaKpoacce"!6JI~P, a B .. aapeauT~ 
pa60TLI c''riepcoHa:nbHLIM: KoMrihiOTepoM IllM ~C 'iia R3LJKe. CH': 

6.:'i>a3pa6oTaH naK~T nporpaMM no no.tiroTriBKe ~llorpaMM ){JIR 

r.niKporipo~ecc'opHI>Ix · ex eM cepee · l804 ~ KY .na Bxo.z(g:r ·· Tpaiic:n»Top 

cH'MBoJiaa· SI3b!Ka MHKpoKoMau.n · Ii: Ko.n . (.nJIHHa · 't.!H:KpoKoMau'.nLI · Moxe1-

ycTaHaBJIHBaTLcJI ){0 128 pa3pR){OB) H cepBeCHbie nporpa~MLI ,,J;JISI 

){aJILHeliweii o6pa6oTKH; · 

7: Pa3pa6oTalirioe aaTopoM · HHTepcpelicuoe ycTprili~TBo MelK){y 

WHHQHS ·vME ··H :KaHaiioM :BBO){a/Bh!Bo.ila ~, nepcb'HaJILHoro KOMHbiOTep.;, 

. IBH PC HaWJIO ripHMeuemue. B jJSI,ne': o~praHH~aUHH:' . CKB Hkcni:TyT~~ 
KH6epHeTHKH AH 3CTOHHH, · CKB' uayqnoro npe6opo~TpoemfJI ·.. AH 

rpy3uH e .npyrux. 
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