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BeeoeHue 

3a IlOCJie.D,HHe,l\Ba·TpH ro,IJ,a ycnexH TeXHOJIOrHH H3ro

TOBJieHB.R MHKpocxeM npaBeJIH K C03,IJ,aHHIO CHa'laJia KapMaH· 

HLIX KaJILKYJI.RTOpOB,. 6LICTpO IlOJIY'IHBWHX orpOMHYIO nony

JI.RpHOCTL cpe,IJ,B MHOrHX MHJIJIHOHOB JIIO,IJ,eii, a IlOTOM H Ha

CTO.RUUIX MHKpo-3BM, -KOTOpLie, KaK 3TO 6y,1J,eT IlOKa3aHo 

HB)l(e' y)l(e MoryT ycneWHO conepHH'la TL C Tpa,IJ,HUHOHHLIMH 

BLl'IHCJIBTeJILHLIMB MaWHHaMB. 

O.u.Haxo, ecJIH KapMaHHLie KaJILKYJI.RTOPLI, no.RBHBWHCL, 

cpa3y )Ke HaWJIH ce6e 06ecne11eHHLIH pLIHOK c6LITa, 'ITO 

Il03BOJIHJIO y)l(e B 1972 ro,IJ,y - nepBOM ro,IJ,y BX IlO.RBJieHH.R -

npOH3BeCTB H npo,IJ,aTL 5 MJIH WTYK *, TO pa3BBTBe MBHH· 

KOMilLIOTepoB H,IJ,eT 6oJiee CJIO)l(HLIM nyTeM. 

IlonL30BaTeJI.RMH o6LI'IHLIX 3BM cnoco6HocTL 3THX Kpo

xoTHLix /4-5_ MM/ KYCO~KOB KpeMHB.R c y,IJ,a'IHO pacnpe,1J,e· 

JieHHOH npBMeCLIO ,IJ,eJiaTL.6yKBaJILHO TO )Ke, 'ITO a "HaCTO.R· 

UU1e" 3BM, BOCilpHHBMaJiaCL BHa'laJie, KaK HeKHH napa,IJ,OKC, 

a caMB MBKpo- 3BM, xax 3a6aua. 3TOMY cnoco6cTBOBana 

onpe,IJ,eJieHHLie Tpy,IJ,HOCTH pocTa, ecTeCTBeHHLie ,IJ,JI.R BC.RKOro 

HOBOro ,IJ,eJia. Ilo,1J,06Ha.R BHepuH.R npe,IJ,CTaBJieHHii H nopO)I(• 

,IJ,aeMa.R elO OCTOPO)l(HOCTL .RBBJIHCL, no- BH,IJ,BMOMY, OCHOBHOH 

npH'IBHOH Y30CTB PLIHKa c6LITa, 'ITO, ·B CBOIO 011epe,1J,L, 

npen.RTCTBOBaJIO pa3BHTHIO B pacnpocTpaHeHHIOMHKpo-3BM. 

B HaCTO.RIJ.teii pa6oTe MLI B ocH0BHOM 6yii:eM ·paccMaT· 

paBaTL HaH6onee 3Ha'IHTeJILHYIO 11acTL JII06oii 3BM - npo

ueccop, IlOHBMa.R IlO,IJ, 3THM Bee Y3JILI 3BM 3a HCKJIIO'leHHeM 

* Bcero K HaCTO.RIJ.teMy ,r,MeHH npo,IJ,aH0 OKOJIO 30 M.llH. 
KapMaHHLIX KaJILKYJI.RTOPOB • 
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6noKa naMJITH H ycTpoiiCTB BBO,na- BbIBO,na. C 1972 ro,na, 
Kor,na ci>HpMoii . HHTEll B CIIIA 6hlna co3,naHa MlllCpocxeMa, 
BhlilOnHJIIO~aJI ace ci>YHKUHH npoueccopa, CTaJIH roaopHTL 
o MHKponpoueccopax. 

TexHonorHJI p -K~HanLHhlX MOil HnH 6onee coapeMeHHaJI 
TexuonorHJI MOil C n -KaHanaMH H nonHCHnHKOHHhlMH 3a
TBOpaMH 121 Il03BOn.HeT npOH3BO,llHTL MHKpocxeMLI Bcex 
OCHOBHLIX KOMilOHCHT 3BM: MHKpocxeMhl naMJITH H HHTep
cl>eiicoB, a TaK)KC MHKponpoueccophl,' KOTOpLie JIBnJIIOTCJI 

caMoii cno>Kuoii H3 HHX. 
HaH6onee coaepweHHhlMH a HaCTOJIIUee BpCMJI JIBnJIIOTCJI 

MHKponpoueccophl ci>HPM HHTEn/3/H MOTOPonAI 4/ ~• O.nHH 
· H3 HHX, HHTEll-8O8O, y)Ke nocTynHn B npo,namy neToM 

1974 ro,na, BTopoii, M-68OO, ,non)KeH CKOpO IlOJIBHTLCJI. 
O6a OHH pa3pa6oTaHhl cornaCH0 apXHTeKTYPHLIM npHHUHilaM 
COBpeMeHHhlX ManLIX H cpe,nHHX MaWHH, HMeIOIUHX 6aiiToByro 
opraHH3aUHIO. 

HH)Ke 6y,neT 6onee no,npo6HO OilHCaH nepBhlH H3 HHX. 

MuKponpo11eccop muna HHTBJI- 8080 

HuTerpanLHaJI cxeMa HHTEll - 8080 npe,ncTaan.HeT co6oii 
uenLIH UCHTpanLHLIH npoueccop 3BM, onepHPYIOIUHH 8-pa3-
PJ1,llHhlMH 6aiiTaMH. 

MHKponpoueccop opraHH3yeT a,npecauHro BHeWHeiinaMJI-
TH 16-p~3pJl,llHhlMH ,nBoHqHhlMH qHcnaMH, qTo ,naeT B03MO)K

. HOCTL a'ApecoaaTLCJI K 64K 6aiiTaM naMJITH. i{IIKJ!06pameHHJI 
.K OCHOBHOH naMJITH COCTaBn.HeT 1,5 MKCeK, apeM.ll BLIIlOJI
HCHHJI KOMaH,n MeHJICTCJI OT 2 .no 9 MKCeK, a nocne,nHeM 
cnyqae ,nn.H caMOH cnO)KHOH KOMaH,nhl c 5 o6pameHHJIMH K 
naMJITH. 

llpoueccop, OCHOBHaJI naM . .fITL H 6noKH ynpaBJICHHJI 
aao,noM-B;hlBO,noM pacnonararoT o6IUHM HH-repqieiicoM ,nn.H 
no,ncoe,nHHCHHJI K o6muM aCHHXPOHHhlM WHHaM, KOTOpLie 
o6ecneqHBaIOT 8-pa3p.H,llHLIH TpaKT nepe,naqH HHcl>opMaUHH 
MC)K,ny CHCTCMHhlMH KOMilOHCHTaMH. Ilpoueccop co,nep)KHT 
6 pa6oqux perHCTpOB, o,niui CYMMaTOp, 4 perHCTpa BpeMeH-

4 
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Horo xpaHeHHJI no 8 pa3p.H,noB xa)K)lhlii, 8-pa3p.H,nHoe ·napan
nenLHoe ,naoHqHoe apHcl>MeTHqecKoe H norHqecxoe ycTpoii
CTBO / AllY / c 4 CHrHanLHhlMH cl>na)KKaMH /TpHrrepaMH/ 
ycn:oauii. AllY cny)KHT ,nn.H o6pa6oTKH 6aiiTOBhlX nocne,no
aa Teni.HOCTeii H o6na,naeT ,nononHHTenLHhlMH B03MO)KHOCTJI
MH BLIIlOnHeHHJI onepauHii ,neCJITHqHoii apHcl>MeTHKH. ,D;n.11 
ycKopeHHJI BblqucneHHH HCilOnHHTenLHhlX a,npecOB cymecT
BYIOT KOMaH,nhl, onepHpyromue 16-pa3p.H.IJ;HhlMH cnoBaMH ,nn.11 
HH,nexcauuH H npH6aaneHHH 6a30BhlX a,npecoa. 

llpoueccop HMeeT cTexoayro apxuTeKTypy. 3Ta apxH
TeKTypua.11 KoHuenuHJI cnoco6cTayeT Bhl,neneHHIO nocne,no
BaTenLHOCTH JlqeeK OCHOBHOH naMJITH, KOTOpble HCilOnL3y
lOTCJI 

0

B KaqecTBe naMJITH Mara3HHHOro THila. C IlOMOJULIO 
3Toro npHcnoco6neHHH oqeHL nerKo opraHH3YIOTCH MHo
roKpaTHhle Bhl30Bhl no,nnporpaMM. H o6cny)KHBaHHe MHoro
xpaTHhlX npepbIBaHHH. 

llpoueccop o6na,naeT 3cl>cl>eKTHBHhlMH KOMaH,naMH BBO,na
BhlBO,na ,nn.11 o6cny)KHBaHHH ,no 256 BHCWHHX ycTpoiicTB. 
KpoMe npocTeiiwero cnoco6a nepe,naqH ,naHHhlX qepe3 cyM
MaTop npoueccopa, npe,nycMoTpeHLI npHcnoco6neHHH np.11-
Moro ,nocTyna K naMJITH. 

O6~ee xonHqecTBO HHCTPYKUHH MHKponpoueccopa paa
Ho 78. OcHOBHhle H3 HHX npHBe,neHbl B Ta6n. 1. 

MHKponpoueccop, co,nep>Kamuii· npH6nH3HTeni.Ho 5000 
aKTHBHhlX 3neMeHTOB" /TpaH3HCTOpOB/ IIPOH3B

0

0nLHOH norHKH 
Ha nonynpOBO,llHHKOBOM KpHCTanne pa3MepOM 4x5 MM, CM.OH- . 
THPOBaH B CTaH,napTHOM KepaMHqecKOM Kopnyce c 40 Bbl
Bo,naMH. 

CocmaeAeHue MUKpo- 3BM u ee eoaMOJ1CHOc111u 

06na,na.11 MHKponpoueccopoM, naMJITLIO /To)ice Ha MHKpo
cxeMax/ H HCCKOnLKHMH YHHBepcanLHhlMH 6ycl>epaMH BBO,na
BhlBO,na,. MO)KHO YKOMnneKTOBaTL nonHylO BhlqHcnHTenLHYIO 
MaWHHy. 

Ha neqaTHoii · nnaTe Taxoii MaWHHLI 6y,neT acero aoceML 
MHKpocxeM, xpoMe naMHTH: caM MHKponpoueccop, MHKpocxe
Ma TaKTOBoro reiiepaTopa, IlJITL YHHBepcaIILHLIX 6ycl>epoB 
aao,na-B.hlBo,na H o,nHa npocTa.11 MHKpocxeMa c H-HE i<n10-
qaMH. 
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KonH11ecTBO. MHI<pocxeM 3anoMHHalOlllex:-o YCTPOBCTBa 

HenL3.II 3a,D.aBaTL Hayra,D., OHO 3aBHCHT OT Tpe6yeMoro o6"Le

Ma naMJITH. Cero,D.HJI y>Ke CYllleCTB}'IOT TaI<He MHI<pocxeMbl, 

1<0Topble co,D.ep>KaT 2K 6aiiTOB /16.384 6HT/ B d>opMe no-· 

CTOJIHHoii riaMJITH /HIITEJI.:..8316/. B 'Heii Mo~o xpaHHTL 

onepaQHOHHYIO CHCTeMy H 6H6n:eo_TeI<y. IlO,D.nporpaMM /Ha -

npHMep, ,D.n.11 onepanHii C _nonHblMH 'IHCnaMH c" d>HKCHpOBaH

Hoii H nnaBalOllleB 3aDJITOB/. BOT }'>Ke ,D.Ba ro,D.a CYllleCTBYIOT 

nporpaMMHpyeMble H c'rHpaeMble nocTOJIHHLie 6noKH naMJITH 

o6"LeMaMH 2K 6HT, T.e._256 6aii:ToB./HHTEJI-87O2/,H y>Ke 

ro.TOBbl I< BblDYCI<y MHI<pocxeMbl~ KOTOpble HMelOT 4K 6HT, 

T.e. 512 6aiiTOB /HHTEJI-87O4/. OHH 6y,D.yT WHPOKO Hc

nonL30BaTLCJI ,D.n.11 xpaHeHH.11 nporpaMM noTp.e6HTeneii B 

cny11a.11x, 1<or,D.a MHI<poMaWHHbl npe,D.Ha.3Ha11eHLI ,D.n.11 :uenH, 

ynpaBneHH.11 CTaHI<aMH H O,D.Ha H' Ta >Ke npOH3BO.D.CTBeHHaJI . . 
3a,D.a11a DOBTOp.lleTC.11 B Te'leHHe .D.O:!JrOro Bp~MeHH. 

Ilepexo,D..11 I< ocHOBHoii onepaTHBHoii naMJITH MHI<po-3BM, 

OTMeTHM, 'ITO CTaTH'IHble 3anOMHHa10l1lHe ycTpOBCTBa, Ko-· 

TOphle He Tpe6ylOT o6HOBneHHJI no BpeMeHH, HMelOT MaK

CHManLHblB o6'LeM c:ero,D.HJI nHWL IK 6HT /HHTEJI-81O2/ 

B OTnH'IHe OT MeHee Y.D.06Hb1X, .D.HHaMH'leCKHX ycTpOBCTB 

naMJITH, ,D.n.11 KOTopblx o6bl11Hhlii o6"LeM cero,D.HJI 4K , 6HT 

/HHTEJI-81O7 /. 

TeM He MeHee npOH3BO,D.CTBO MHI<pocxeM naMJITH.H,D.eT 

B CfilA O'leHL HHTeHCHBHO. ,lJ;OCTaTO'IHO .CI<a3aTL, 'ITO C 

19~0 ro,D.a .Bcero 6blno BbIDYllleH0 75 MnH .• . TaKHX MHI<po- .· 

CXeM Ha lK 6HT. TonLKO B TeI<YllleM ro,D.y B COOTBeTCTBHH 

C HMeIOUUlMHC.11 3aKa3aMH B cmA 6y,D.eT BLIDYllleHO OI<ono 

1 MnH 3aDOMHHaIOlllHX MHI<pOCXeM Ha 4K 6HT /S/. CTOnL 

BblCOKHH cnpoc 06'LJICHJieTCJI TeM, 'ITO MHI<pocxeMLI na.MJITH 

BLITeCHJIIOT B 6onLWHHCTBe BHOBL npOH3BO,D.HMLIX 3BM Tpa

.D.H:UHOHHLle d>eppHTOBLie MO3Y. IlpocTa.11 c TeXHH'lec·Koii 

TO'IKH 3peHH.11,Ta1<a.11 3aMeHa JIBnJieTC.11, no-BH,D.HMOMY, Ha-

11anLHLIM 3TanoM B 061lleM nponecce nepexo,D.a BLI'IHCnH

TenLHoii TeXHHKH Ha MHI<pocxeMLI. 

BLiwenep~qucneHHLle B03MO:>KHOCTH KOMnneKTOBaHH.11 MH
Kpo-~BM ~3 Ha6opa MHI<pocxeM ,D.aroT Heo6bl11aiiHyro rH6-

KoCTL MHKPOMaWHH B pa3nH'IHhlX npuMeHeHHJIX. ,,. 

lioraTCTBO Ha6opa._KOMaH,D. H .pa3HLIX cnoco6oB CB.113H. 

C BHeWHHMH KaHanaMH 06ecne11HBaeT OilTHMH3a:UHIO C TO'IKH. 
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3peHHJI B03HHKalOlltHX Tpe6oBaHHB OTHOCHTenLHO 6LICTPLIX 

H pa3H0CT0p0HHHX 6aiiTOBblX onepa:uuii, o6cny)KHBaHHJI BH·ew

HHX npepJJ:ea.HHi H T .,.D. • 

UpH 3T0M ynpaBn.lllOlllHe CHCTeMLI, Il0CTpoeHHble Ha 

TaKHX np0CTO M0HTHpyeMblX KOMilaKTHblX 3neMeHTax, 06-

na,.D.aIOT BCeMB none3HLIMH CBOHCTBaMH H3BeCTHOB H BeCLMa 

nonyruipHoii B IlpHJIO>KeHH.HX JI,D.epHOH d>H3HKH CHCTeMbl 

KAMAK HnH BEKTOP, 'ITO ,D.eJiaeT Il0.I{06Hble ynpaBJIJIIOlllHe 

MBKpo-~BM BCCbMa nepcneKTHBHLIMH, oco6eHHO B o6JiaCTH 

oH-JI~BH-3,CCilepHMeHTOB, CileI<TpOMeTpHH H aBTOMaTH3u-· 

p0Ba.HHbIX H3MepuTeJILHblX CBCTeM. 

liy,.D.yqu npe,.D.Ha3Ha'leHHbIMH B OCHOBHOM AA.II :ueneii YD;" 

paBneHHJI TepMHHa.naMH, CTaHI<aMH H pa3nH11HhlMH aBTo

MaTll'leCICHMJI YCTPOHCTBaMH, MHI<po-3BM MoryT BblilOJIHJITL 

TaIOKe H mo6Lie BLI'IHCJieHH.11 .D;n.11 Hay'IHblX. :ueneii. 

CpaBHHBaJI B03M0)KH0CTB MHI<po-3BM B Tpa.D;H:uHOHHblX 

BLl'IBCnHTeJU.IILIX Malinm, MLI He CMO>KeM CKOJILKO-HH6y.D;L 

IIOllll0 COII0CTamITb BX KaKynpaBJIJIIOlllHe 3BM, Tai< Kai< CJIBW

K0M 60JILWaJI 3aBHCBM0CTL OT KOHI<peTHblX YCJIOBHB ynpaB

neHHJI npen.aTcTByeT BL1pa60T1<e 061lleii MeTO.D.HKH. 

B TO :>Ke BpeMJI CYllleCTByeT p.11,D. xopowo pa3pa6oTaHHLIX 

cnoco6oB CpaBHeHBJI Bbl'IHCJIHTeJILHOB cnoco6HOCTH pa3 -

nH'IBLIX 3BM, •'ITO Il03BOJIJieT HaM cpaBHHTL 3TY CT0POHY .. 
B03MOlKBOro IIPBMeHeHH.11 MHI<po- 3BM C npHMeHeHHeM 6onee 

uaM npHBW'IHWX cpe.D.HHX H Manblx 3BM. 

Me•oduKa onpec>e.11eHUJ1 npou3eoou111e.111,Hoc111u 3BM no cMecu 
KOMaHd I'HJ;COH-lll u ee ucno.111,3oeaHue c>.1111 cpaeHeHUJI 

HHTEJI-8080 u EC-1020 
II3BeCTHWe cnoco6bl cpaBHeHH.11 IIP0H3B0.D;HTenLH0CTH 

pa3llll'IHLIX 3BM 16- 11 JIBJIJIIOTC.11 CTaTHCTH'leCKHMH, T.e. 

yqHTWBaIOT BepoJITHOCTHLiii xapa1<Tep o6pa6aTb1BaeMoii HH~ 

d>opManml /CJlY'la.HHOCTb BpeMeH TpaHCn.11:UHH nporpaMMbl, 

Be,AyntBXCJI BJ,AIICJieHHH. BB0,D.a - BLIBO,D.a H T • .D;./~ H Bbl'IHC -

JIRIOT HeKOTOplalB cpe.I{HHH KpHTepHB cpaBHeHH.11, HanpHMep: 

- µponycJCB.YK) cnoco6HocTL .3BM /cpe.D.Hee 11Hcno 3a.D;a11, 

pemaeM:WX B e~ BpeMeHH, IIPH nai<eTHOH o6pa60TKe/; 

- _cpe.I{Hee BpeMJI 0TBeTa /npH HCnonL30BaHHH 3BM B 

pellCllMe IC0JinCICTHBH0ro nonL30BaHHJI/. 
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O,I:\HaKo CTaTHCTH'leCKHe oueHKH 3THX KpHTepaeB BeCbMa 
TPYAOeMKH a He MOryT 6b1Tb npoBe,I:\eHbl Ha Ha'lanbHbIX 
CTa,I:\HHX pa3pa60TKH', KOr,I:\a Tpe6yeTC,H oueiiHJb. IlpOH3BO~H
TenbHOCTb '3BM AO ee npao6peTeHHH. 

IIpHMOe _conocTaBneHHe BpeMeH BbIIlOnHeHHH OCHOBHbIX 
onepauaii MHKponpoueccopoM HHTEJI-8O8O a cpeAHeii 3BM 
EC-1_O2O, KoTopoe MO)KH0 C:AenaTb, HanpaMep, n·o Ta6n. 1 
H COOTBeTCTBYJOIUeH Ta6naue H3 /B/, IlOKa.3b1BaeT 3Haqa
'ienbHOe paCXO)K,I:\eHHe H Mano 'ITO ,I:\aeT. B onepaUHHX 
C nnaaaroiueii" 3aITHTOH, oco6eHHO B cnyqae MHOropa3pHAHOH 
apacliMeTHKH, EC- 1_020 pa6oTaeT B HeCKOnbKO pa3 6bICTpee, 
HO B K0p0TKHX OAH06aHTOBbIX onepaUHHX, TaKHX, KaK ycnoa
Hble a 6e3ycnoBHble nepexoAhl, CABHrH, noraqecicae onepa
uaa, HHTEJI-8_O8O pa6oTaeT CTonb )Ke 6bICTpo. 1Io3TOMY 
ecTeCTBeHHO cpaBHHBaTb IlJ)OH3BO.z:\HTenbHOCTb Malll:eH, y~rn
TLIBaH cTaTHCTH'leCKHe aeca cooTBeTCTByrouuix onepal.{HH 

' . -
B THilOBbIX nporpaMMaX. 

B 3TOH CBH3H BBOA~TCH IlOHHTHe BHyTpeHHeH npOH3BO
AHTenbHOCTH 3BM, T.e. cpe,I:\Hero qacna onepauaii B ce
Kyii,tiy 6e3 •· yqeTa pa6oT·hl BHeWHHX ycTpOHCTB; KOTOpaH 
3a,I:\aeTCH Bblpa)KeHHeM 

Pb= 

n 

I a. 
i=l I 

n 
Ia.t.+b-r 

i=l 1 I 

/1/ 

r,I:\e: ti - apeMH BbIITOnHeHH!f i -ii KOMaHALI; ai- Bee .i -oii 
KOMaHAhl; b - cpe,I:\Hee qacno BBOAHMbIX e,I:\HHHU HHcliOpMaUHH 

·- . ' ~· . · . ..)-. --· 
Ha n KoMaHA; r - apeMH npoueccopa, 3aTpa'leHHoe Ha op-
raHH3a·uaro BBO,I:\a e,I:\HHHULI HHcliopMaUHH. 

IIOCKOnbKY COCTaB KOMaHA cpaBHHBaeMLIX 3BM MO)KeT 
o-r.Jiilti:ai:bcH CJIHWKOM canbHO, pa3yM~o caeCTH ax cnacoK 
K o6o6iueHHLIM KOMaHAaM, KoTopLix AOCTaTO'IHO AnH pea
JIH3auaa ':i 6oJibWHHCTBa anropHTMOB B pace Ma TPHBaeMOM 

. ·.•· ;· .,._ . ' 

Kpyre 3a,I:\a'I. O6bl'IHO 3TH ,I:\aHHble Ha3bIBalOTCH CMeCHMH 
., F C 

KOMaH,I:\. 
H3BeCTHO MHOro CMeceii .KOMaHA, nonyqeHHbIX nyTeM 

CTaTHCTH'leCKoro aHanH3a6onbWOro qacna Hay'IHO-TeXHH
qecKHX H nnaHOBO- 3_KOHOMH'leCKHX 3a,I:\a'I. 
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MLI 6y,I:\eM HCilOnb30BaTb cMeCb, onpe,I:\eneHHYIO AJIH 
3BM TpeTLero noKoJieHHH, Ha3LIBaeMyro cMecbro rHECOH
III 191• CTaTHCTH'lecKae aeca AnH cMeca rHliCOH- III, yKa-
3aHHhle B Ta6n. 2, nony'leHhl npa peweHHH 6onbworo qacna 
Hay'IHo-T_exHH'lecKa·x 3aAa'I. )J;nH TaKoro Kpyra 3aAa'I ciipa
BeAJIHBO TaK:>Ke AOITYIUeHHe O npeHe6pe:>KHMOH ManoCTH ape -
MeHH npoueccopa,. 3aTpaqeHHOro Ha BBOA-BLIBOA, T.e. B 
cliopMyne /1/ M0)KH0 C'IHTaTb 

n 
b 0 r« I a.t. 

i= I 1 I 
/2/ 

IIpH COCTaBneHHH 24 IlO,I:\IlpOrpaMM, peanH3YlOIUHX o6o6iueH
Hhle KOMaHALI,. npHBe,I:\eHHLie B Ta6n. 2, 6blnO Y'ITeHO, 'ITO 
OCHOBHble cnoaa B HaY'IHO-T_eXHH'leCKHX 3a,I:\a'laX HMelOT AnH

HY 'leTLipe 6aiiTa /32 pa3pHAa/. TaK 'ITO BCe onepaH,I:\bl 
B cnyqae MHKponpoueccopa TaK)Ke 6panacb .32-pa3pHAHhIMH. 

B Ka'leCTBe npaMepa npaaeAeM noAnporpaMMY, peana-
3YIOIUYIO nyHKT 12 B .Ta6p'. 2. 

CAoxeuue oeyx 'lUCeA Ha aaoauHblX .Jl'leiiKax c aanucb10 
peayAbmama e naM11mb 

KOil PeracTp, MeTKa Kon-ao pa6oqax 
HHTEJI-8O8O 

TaKTOB 
HHTEJI-8O8O • 

# 

XRA A 4 
·LXI D ,ALFA+3 10 
·LXJ H,BETA +3 

' 10 
MVI C,4 7 
·LOOP;LDAX D 7 

ADC M 7 
STAX D ,7 
DCX H 5 

DCX D 5 

DCR C 5 

JNZ ·LOOP· 10 

O6iuee qacno TaKTOB /0,5 MKCeK Ka)l(AbIH/ • • •. 46; 
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C yqeT0M qeTLipex6aiiTOBOH CTpyKTyphl CJI0B, Tpe6yIOII.\eH 
.nonoJIHHTeJILH0 15,5 MKCeK Ha 06'LeAHHeHue .pe3yJILTaT0B 
o,nHo6aiiToBLIX onepanuii, nonyqaeM: 4 x /46 x 0,5/ + 
+ 15 ,5 = 107 ,5 M Kee K. AHanoruqHLie no,ncqeTi.J 6LIJIH npou3ae -
,neHLI no 0CTaJILHhIM 24 no.nnporpaMMaM, peaJIH3YIOll\HM 
o6o6ineHHLie K0MaHAhl B Ta6JI. 2,H, TaKHM o6pa3oM, no qiop
Myne /1/ c yqeT0M /2/ 6LIJia nonyqeHa BHyTpeHH.H.H npoH3-
B0AHTeJILH0CTL MHKponponeccopa HHTEJI-8O8O: 

21 
I a. . I I 

Ph = \u = 2640 onepat1uii/ceK. 
I a. t. 

i =l I.• I 

~JIB cpaBHeHHB H3 pa60-rL1 171 . 6Lina B3.HTa Ta6n. 3, 
B KOTopoii npuae,neHLI BHyTpeHHHe np0H3B0AHTeJILH0CTH 
EC-1O2O H ,npyrux pacnpocipaHeHHLIX 3BM, BLiqucneHHLie 
TaK)Ke no CMecu rHliCOH- III . CpaBHeHHe noKa3LIBaeT, qTo 
no Knaccy HayqHo-TexHuqecKux 3a,naq ldHKponponeccop 
HHTEJI-8O8O ycTynaeT EC-1O2O MeHLWe qeM B 4 pa3a. 

3aMeTHM, qTo no KJiaccy nnaH0B0-3K0H0MHqecKHX 3a,naq 
/KopoTKHe onepaHALI/ 3T0 cooTHoweHue CHH)KaeTcH, qTo 
cne,nyeT HMeTL a ·au,ny, oneHHBaB 6y,nyll\He npHMeHeHHB 
MHKP0K0MnLIOTepoB B 3TOH o6naCTH BLiqucneHHH. 

HeKOl!I0pble ot1e11KU pocma npuMeHeHUJI MUKpo- 3BM 

IlpH oneHKe TeH,neHnHii pacnpocTpaHeHH0CTH _H npHMe
HeHHB MHKpo-3BM B 3ana,nHLIX CTpaHax He cne,nyeT ynyc
KaTL H3 BH,ny· BonpocLI CT0HM0CTH. BLiwe y)Ke 0TMeqaJI0CL, 
qTo KapMaHHLie BLJqHCJIHTeJIH K HaCT0BII.\eMy BpeMeHH /cny
CTB acero .naa ro.na nocne HX_nOBBJieHHB/ A0CTHrJIH B CIIIA 
pacnpocTpaHeHHOCTH B 0,1 Ha 0AH0ro qeJI0BeKa. CTOHMOCTL 
.new·eaoro Ka.JILKYJIBTopa ynana ceiiqac ,no. 15 ,noJIJiapoa, 
BKJIIOqax K0pnyc, nuqipOBOH HHAHKaTop, KJiaBHaTypy, 6aTa
peIO H CaMy MHKpocxeMy, Ha K0Topyro 0CTaeTC.H, TaKHM 
o6pa3oM, 3 ..;.4 .nonnapa. MuKpocxeMa nponeccopa, KoHeqHo, 
6onee CJI0>KHa, HO BLinoJIHeHa Ha 0CH0Be TOH :>Ke TeXH0JI0-
rHH, qTo Il03B0JIBeT 0)KHAaTL na,neHHB BX neHLI B 6nH:>Kaiiwue 
5-6. JieT C 200--:-400 AO 20--:-40 ,noJIJiap0B. K TaKoMy :>Ke 
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BhIB0AY npHB0AHT cpaBHeHHe CJI0:>KH0CTHH3r0T0BJieHH.H·MH
Kp0CXeM naMBTH H MHKponponeccopoa. IIocne,nHHe co.nep:>KaT 
5 TLIC. TpaH3HCT0P0B np0THB 12 _TLIC. B MHKpocxeMe naMBTH, 
u xoTB pa3HOTHnH0CTL TpaH3HcTopoB nponeccopa Tpe6yeT 
6onee CJIO:>KHOH TeXH0JI0rHH u nocne,nyIOII.\ero Te_CTHpoBaHHB, 
Ha6nro.naeMoe y,neweaneHue MHKpocxeM naMBTH .no 12--:-15 
.nonnapoa He M0:>KeT He cKa3aTLC.H Ha na~eHHH neH B cne.nyro
ll\eM nBTHJieTHH TaK:>Ke H Ha MHKponponeccopLI. 

B caMoe nocne,nHee BpeMB no.HBHJIHCL cae,neHHB 0 H0BLIX 
Tunax MHKponponeccopoa, K0TopLie MoryT pa6oTaTL c TaK
ToBoii qacToToii a 125' HCeKIIOl,qTo ,naeT nuqipy cpe,nHeii 
np0H3B0AHTeJILH0CTH B 5..;.10 MAH. onepanuii B ceKyH,ny. 

OnLIT qiupMLI HHTEJI noKa3LIBaeT, qTo _06'LeM npou3-
B0ACTBa cpe,nHeii qJHpMhl c 2000 pa6oqux u CJiy)Kall\HX y:>Ke 
ceiiqac M0:>KeT C0CTaBHTL noJIMHJIJIH0Ha MHKponponeccopoB 
B roA. 

YqeT BLiwenpHBe,neHHLIX qiaKTOB n03B0JIBeT npe,nnono
:>KHTL B 6JIH:>Kaiiwue 5-10 neT 6ypHoe pacnpocTpaHeHHe 
MHKpo-3BM, K0TopLie "cMoryT, c o,nHoii CTopoHLI, 6LicTpo 
.nocTuqL H npeB30HTH M0II.\H0CTL TaKHX 3BM, KaK 1i3CM-6, 
a c ,npyroii - 6naro,napB cpaBHHTeJILH0 .HeBLICOKOH CT0H
M0CTH, CTaTL .nocTynHLIMH He T0JILK0 AJIB 60JILWHX yq
pe:>K,neHHH, HO u•,nJIB MaJILIX qJHpM, nexoB~ 0T,neJI0B. 

u • u nMewinuecB y:>Ke ceuqac npuMepLI y,naqHoro annapaTH0-
ro peweHHB aonpoca 06 ucnoJIL3oBaHHH B KaqecTBe MawuH
Horo "B3LIKa anropHTMHqecKHX B3LIK0B BhIC0Koro YP0BHB 
/a 3BM "1iapoy3- 6500", HanpuMep, 3To AJirOJI-6O/ 
no3B0JIBIOT TaK:>Ke npe,ncTaBHTL ce6e B03M0:>KH0e 0CYII.\eCT
BJieHHe Ha annapaTH0M YP0BHe KaK TpaHCJIBT0p0B, TaK H 
onepanHOHHOH CHCTeMLI. 

IlpH TaKOH KapTHHe pa3BHTHB 6oJILWHe BhltiHCJIHTeJILHLie 
K0MnJieKCLI C M0IJ.\HLIM neHTpaJILHLIM BLiqHCJIHTeneM H Tep
MHHaJiaMH noJIL30BaTeneii A0JI)l(Hhl noTepBTL CB_oe 3Ha
qeHHe. CTpyKTYPY BhlqHCJIHTeJILH0ro K0MnJieKca 60JILWOro 
HHCTHTYTa /TaKoro, HanpuMep, KaK OHJIH/ C0CTaBBT M0II.\
HLie MHKpo-3BM, pa60Ta1011U1e Henocpe,ncTBeHH0 B MecTax 
n0JIL30BaHHB, HO coe,nHHeHHLie C 6ciJILWHM neiiTpaJILHLIM 
6aHKOM. ,naHHhIX C noM0U\LIO pa3BeTBJieHHOH K0MMYHHKanHoH
HOH ceTH. 

Pa3yMeeTCB, K TaKHM .naneKHM 3KCTpanonBnH.HM, oco-
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6eHHO B HX npHMeHeHHH K pa3BHTHIO o'i'eqecTBeHHOii BLI
qHcnHTenLHOii TeXHHKH, cne.l{yeT no.l{XOAHTL C onpe.l{eJieHHOii 
OCTOpO>KHOCTLIO, HO npeHe6pe:>KeHHe BCeMH BeCLMa CYllleCT~ 
BeHHLIMH qiaKTOpaMH, CBJl3aHHLIMH C nOJIBneHHeM H pac
npOCTpaHeHHeM MHKpo-3BM, M_O:>KeT rrpHBeCTH K 60JILWHM 
npocqeTaM. 

Ta6nHI.{a I· 
OcHOBHLie onepal.{HH MHKponpol.{eccopa HHTEJI-8O8O. 

O603HaqeHHJI 

( ) - CO.l{ep:>KHMOe perHCTpa HnH gqeiiKH naMJITH 
B2 - BTOpoe CJIOBO /6aiiT/ HHCTPYKl.{HH. 
B 3 . - TpeTLe CJIOBO HHCTpyKl.{HH 
M - gqeiiKa naMJITH, .a.l{pecyeMaJI CO.l{ep:>KHMLIM perHCT-
poB H H ·L 
H - perHCTP, co.l{epmall.{Hii BepxHIOIO nonoBHHY aApeca M 
·L - perHcTp, co.l{epmall.{Hii HH:>KHIOIO nonoBHHY a~eca M 
A - cyMMaTop, Ai / i= 0,1, ... , 7/ i -L1ii pa3pJIA cyMMaTopa 
r - _nro6oii H3 perHcTpoB A , B, C, D, E, H, ·L HJIH JiqeiiKa 

naMJITH M 
-. - nepe.l{aeTcJI B_ 

<--> - _B3aHMHLIH' o6MeH CO.l{ep:>KHMLIM ABYX perHCTp0B 

V 
I\ 
v

PK 

- norHqecKoe npoH3BeAeHHe 
- norHqecKaJI cyMMa 

· - cnomeHHe no MOAYJIIO 2 
- pel'HCTp . KOMaH.l{. . Co.l{ep:>KHT 

HHCTpyKl.{HH. 
a.l{pec BhlnOJIHJieMo:ii 

SP · ~ perHCTp, onpe.l{eJIJIIOll.{Hii Iiaqano cTeKa /Mara3HHa/ 
B naMJITH 
[ ] - .aApec gqeiiKH naMJITH, onpe.l{em1eMLI:ii yKa3aTeJieM 
cTeKa SP· 
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O6o3HaqeHHe qinaron IlpH KaK0M pe3yJILTaTe onepal.{HH 
ycTaHaBJIHBaeTCJI BI 

C 

t . 

z 
s_ 

- pa3PJIA nepeHoca , 
- pa3PJIApe3ynLTaTa 

noruqecKo:ii onepal.{HH 
- pa3 PJIA HYJIJI 
- pa3PJIA 3HaKa 

npH nepenonHeHHH 

BepHo / "true"/ 
·paB~HCTBO HYJIIO 
OTPHl.{aTeJILHLI:ii / <0/ 

p - pa3pJI.l{ KOHTpOJIJI no.· 
'leTHOCTH 

MueMoHuqecKoe 
0603ua11eu11e 

'IHcno 
TaKTOB* 

1. O.l{H06aiiTOBLie HHCTPYKl.{HH 

MOV r 1 r 2 5 
INR r 5 
DCR r 5 .. 
ADD r 4 

cyMMa 11eTuaJ1 

OnHcaHHe onepal.{HH 

( r ) ➔ r 
(r)+l ➔ r 
(r) -1 ➔ r 1 

(A)+ ( r) ➔A ' 
ADC r 4 (A)+(r)+(c) ➔ A cno)KeHHe 

peHOCOM 

· 4 (A}-(r} ➔A 

c ne-

SUB r 
SBB r 4 4 .(A)-(r)-{c) ➔ A BLiqHTaHHe c ne-

ANAr -
XRA r 
ORA r 

. CMP r 

RAL · 

peuocoM 
4 (A)1' (r) ➔ A 
4 (A)>v(r) ➔ A 
4 (A}V(r) ➔A 
4 · cpaBHeHHe (A) H (r). IlpH (A) =(r) 

CO.l{ep)KHMOe._z paBHO I 
IlpH (A) < (r) ( c) = 1. A He H3 -
MeHJleTCJI 

4 'l.{HKJIH'leCKHH CABHr BJieBO, 
BKJIIOqag pa3pJ1A nepeuoca. 

Ai ➔Ai+I ,{c) ➔ Ao,A7 ➔~ 
f J,.,: 

:* EcnH f= M, TO npO.l{OJDKHT'eiILHOCTL BLinonHeHHJI HH:-, 
CTPYKl.{HH yBeJIH'IHBaeTCJI Ha 2 HJIH 3 TaKTa /1 TaKT= 
=0,5 MKCeK/. -·•-
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I 

RAR 

·LDAX D 

INX B 

INX SP 

INR M 
DCX B 
DCR M 
CMA 

DAA 

XTHL 

PUSH PSW* 

POP PSW* 

RET** 

4 

7 

5 

5 

7 
5 
7 
4 

4 

18 

11 

10 

10 

IUIKJIH'ICCKHH C,ABHr Bnpaao , 
BKmo'laJI pa3PJIA nepeHoca 
3arpy3Ka aKKYMYJIJITopa co
ACP)KHMLIM .Si'ICHKH naMJITH, a,A-
pecoBaHHOH COACP)KHMLIM pe

rHCTPOB D H E . 
(B)(C)+l ➔ B C. YaeJIH'leHue Ha 1 
COACP)KHMOrO napLI perHCTpOB 
B u c'· 
(SP)+ 1 ➔s P. YaeJIH'leHue Ha 1 
COACP)KHMoro yKa3aTCJIJI CTCKa 
(M)+l ➔ M 
(B)(C)-1 ➔ BC 
.(M)-l ➔ M 

. (A) ➔ A • Ilpe,AcTaaneHHe cyM -
MaTopa B AOllOJIHHTCJlbHOM KO
AC 
IlepeBOA(A) B ABOH'IHO-,Ae-
CJITH'IHYIO 4>opMy 
L ++ [ S p] , H ~ [SP + l]. B 3a,HMHLIB 
o6MeH COACP)KHMblM perHCT -
poa H, •L H ABYX aepXHHX JI'le -
eK CTCKa (SP~ =(SP)' COACP)KH- . 
Moe SP He H3MCHJICTCJI 
Ilepe,Aa'la (A) H DJITH 4>naroa 
c,p,z,s, t B ABa aepXHHX cno
Ba cTeKa. (SP) .. (SP)-2 • 
3acblJIKa a CYMMaTOP CO,Aep
)1(.HMOro aepxHero cnoaa cTeKa, 
B perHCTpbl c,p,z,s,t - BTO
poro cnoaa.(SP):-:(SP) + 2. 
B03BpaT H3 llO,AllporpaMMLI 
[SP][SP+l] ➔ PK. (SP)=(SP)+2. 

* HMelOTCJI ClllC TpH aHaJIOrH'IHblX onepanHH o6MeHa 
co,Aep)KHMoro nap perucTpoB B , C; D, E; H, ·L H ABYX aepx-
HHX CJIOB CTCKa. 

·** HMeroTcJI ellle aoceMh HHCTPYK.UHH ycnoBHoro B03Bpa-·' 
Ta B 3aBHCHMOCTH OT 3Ha'ICHHH «l>naroB C 'z , s 'p. 
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.RST 

EI
DI 

HLT 

11 

4 

7 

PC ➔ [SP-l][SP-2], (SP)=(SP)-2, 
ooXXXooo ➔ PK. 

. Pa3perueHue'\_ npepLIBaHHJI ny- . 
3anpellleHue f TeM ycTaHOBKH B 

0 HJIH 1 Tpurrepa 
INTE. 

CTOIT 

2. ,l{uyx6aiiTOBLie HHCTPYK-UHH · 

MVI r 
<B2.> 
ADI 
<B2> 
IN 
<B:t> 

OIIT 
<B2·> 

7 

,7 

10 

10 

3arpy3Ka B perHCTP r BTopo
ro 6aiiTa KOMaHALI <B2·> ➔ r. 
(A)+<B2> ➔ A. CJIO)KCHHe cyMMa
Topa co BTOPLIM 6aiiTOM 
BBOA a A 6aiiTa c YCTPOHCTBa 
C' JIOrH'ICCKHM HOMepOM, on
pe,ACJIJICMLIM B <B 2 >. 
BLIBOA H3 cyMMaTopa 6aiiTa 

. Ha BLIXOAHOe .. YCTpOHCTBO 
C JIO_rH'ICCKHM HOMepoM, on
pe,ACJIJICMblM a <B 

2 
>. 

3. Tpex6aiiTOBLJe HJICTPYK.UHH 

JMP 
<B2> 
<Bg> 

JNZ* 
<B~ 
<Ba·> 

CALL 
<B2> 
<B3-> 

10 

10 

17 

CM. CH0CKY Ha CJIC,A. CTp. 

<B 3 ><B 2 > ➔ PK. 1ie3ycnoBHLiii 
nepexoA B JI'leiiKy naMJITH, a,A
pecoBaHHyro BTOpLIM H TpeTb
HM 6aiiTaMH HHcipyK.UHH 

ECJIH (z) =0, _J!epexo,A K KOMaH
AC, pacnOJIO)KCHHOH B Jl'ICHKC 
<B3 ><B2> .B npoTHBHOM cnyqae 
BLlllOJIHJICTCJI CJICAYIOlllaJI 
KOMaH,Aa: (PK}=(PK) +3. 
BLI30B noAnporpaMMLI. Co,Aep
)KHMoe PK nepe,AaeTCJI B CTeK, 
a,ApecoaaHHLiii perucTpoM SP , 
(SP)'' Bo3pacTaeT Ha 2, :eLinon
HJICTCJI 6e3ycnoBHLiii nepexoA . 
B Jl'ICHKY .<B3 •><B2 •>. 
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CP* 
<B2 '> 
<Bi• 

,LXIB 

<B2·> 

<B3> 
1LDA 
<B2> 
<B3 > 

11/17 

10 

13 

YcnoBHLIH BLixo,n no,nnpo
rpaMMLI npH (s) =0. Ecna pe-
3ynLTaT npe,nLI,n}'lllee: onepa
UHH nono:>KHTeneH, TO 0C}'llleCT
BmleTCH nepexo,n K sqee:xe 

·'<B3 ><8 2> c 3anoMHHauaeM PK 
B cTeKe. (SP)= ~SP)+2 .Ilpa (s)=l 
PK=PK +3. 
<B2'> ➔ C, <B 3 > ➔ B. 

3arpy3Ka A co,nepJKHMLIM xqee:-
KH, a.n;pecoBaHHhlM BTOPLIM 

a TpeThHM 6ae:TaMH HHCTpyx
UHH. 

3aMe'lauae: KpoMe 38 HHCTpyxnae:, npaBe,n;eHHhlX B ua
CTOHIUee: Ta6nane, H 21 HHCTPYKUHH, ynoMHHYTOHBilO,ll;CTpoq
HhlX npHMe'laHHHX, HMeIOTCH eIUe 17 HHCTPYKUHH, BhIIIOilHJIIO
IUHX rnaBHhlM o6pa30M onepanaa apHqJMeTH'leCKHe, nora
qecKHe H nepeuoca, B K0T0phlX HCil0Ilh3yeTCJI a,npecaIJ;HJI 
H'leHKH M. · 

.~ HMeIOTCH TaK:>Ke 7 auanorH'IHhlx ycnoauLix 011epanae:, 
Bhlil0nHeHHe K0T0PLIX 3aBHCHT OT ocTanhHLIX B03MO:>KHbIX 
C0CTOHHHH penicTpOB C , z, s , p. 
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Ta6nHua 2 

I1HTepnpeTaUHSI CMeCH fl1BCOH-ill H pactJeT aHyTpeHHeii: 
. np0H3B0,CUiTenb~0CTH 3BM I1HTEn-aoao 

I. qT8HB8 OJlOBa BB ff118ffRI U8JIHTB 
:e oyoaTop 

2~ To ze 'AJIH qHoen o nna:eamll!eff 
aanHTOI 

3. Ilepe'Aaqa ooAepzHKoro (OABHapaol 
'AJlHBlil) OYMMaTopa :e BQAaHayD 
ff118IRY ll8JIHTB 

4. Ilepexell!8HB8 500 OJIOB UOOJl8'AOBa
T8JIJ,HO a'ApeoyeMYX ff1188R U8JIHTB 

a., -l, "'~c.,.._ a;t, 

7 26,5 185,5 

7 26,5 185,5 

7 26,5 185,5 

B 'APYrym 06JlaOTL DOOJl8'AOBaT8JlLHO 
B'AP80Y8MYX ff1188K. Ilpe'AUOliaraeToH, . . 
qfo ff118IKB He HBRJla;itYBBMOH 0,005 78/0JIOB 234 

5. Ilep8M811!8HB8 500 onoB,BM8Dll!HX 
onyqalHoe paonpe'AeneHHe aaAaH-
HHX a'Apeoo:e, :e 500 UOOJl8'AOBa
T8JlLHO Q'AP8COBaHHYX ff1188R 

6. YoJIOBHaH U8R8'Aaqa ynpa:eneHHH :e 
BB'AQHHYD ffllBIRy {He! nepe'AaqH 
ynpa:eneHB11) 

7. Yono:eaa11 nepe'Aaqa ynpa:eneHBH 
B Ba'AaHHYD ff1181Ky (80TL nepe
'AQIIB ynpaBJI8HHH) 

8. Cpa:eHHTL A:Ba oJJo:ea • yoTaHoBHn 
BH'ABKaTop, KOTOpYI MOZ8T 6HTL 
npo:eepeH 

9. To ze )tlIH IIJIOlia 0 DliaBQDll!eff 
sanHTol · 

IO. CpaBHBTL ABB 'A80HTHqHYe nn~pY 
B YOTBHOBBTL BH'ABKaTop 

II. Besyono:eimH nepe'A&lla ynpaBneHB11 
B SQAaHHYD ff118AKy 

0,004 

6,5 

6,5 

3 

3 

I 

II,5 

130/0JIOB 260 

5 32,5 

5 32,5 

60 180 

6_0 180 

60 60 

5 57,5 

12. ClIOHTL na IIHOJla BS SQAaHHYX 
gqeex B aaI1110aTL peaynuaT . 7 .•. I0?,5 7!52 ,5 -

13. To ze 'AJIH onepanu. 11BH11eou.11 7 107,5 752,5 

14. To ze )tlIJI onepanx• 11YMHOZBTL11 0,6 2500 1500 
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Ta6nnua 3 · 

Bbi"IHCnnTenhHaB M0lllH0CTb paantt'!HbIX 3BM, Il0JlC'lHT8HHag 
no cMec1:1 K0Maan fl1ECOH- UH.:/ CoaeTcKne 3BM /8/ 

313M 

Tuc)l'UI 
OII/C8R 

F.X:-1020 F.X:-1030 F.X:•1040 F.X:-!050 "Mm;K-32" BOOM-6 

IO 40 200 300 20 800 a) 

HEM 360 cepim 

3BM 360/30 360/40 360/50 360/65 360/85 

~H o cex 13 34 IIO 380 !800 

Hat1a.JIO 
llWJYCRa 1965 !965 1965 1965 1969 

~eso ,T. :it 74r. 13/ 8022 4000 1600 750 I2 

Cp.CTOli!MOCTb 
B wm.:iton./13/ 0,5 0,9 I,3 2,6 6,8 

BEM 370 cepim H CJlC --
3BM 370/135 370/145 370/155 370/165 CJlC 6200 

'l'Hc.ll'llll 
oII/ceK 90 170 1900 740 iEH) 

lia'la.JIO 
llWJYCRa 1972 I97I 1971 197! 1965 

~eHo ,I• :it 74r. 13/ 14 4 4 3 100 

Cp.CTOJDIOCTl> 
B lrlJIH .;ltOJl ./13/ 6 r.o 2.2 4.4 3.l 

.t) Y'll!THBM 32-pasPSltBHe onepaH,i0,1. 

H)y~TH:eaa 48-pa3PIWIH8 0IIepaB,ltl,I, 0iteHRa /14/. 

iBBl) YtIHTHBaa 60-paspJW!He 0II8p8H,'ltl,I, on;emra OIDIH. 
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IS. To :a:e, .ztJill oneparurn ",1leJIHTb11 0,2 

16. C.ztBHr CO.ztepllHMoro perHCTpa O,l(H~ 
HapHoff .ztJIHHli HJIH cyMMaTopa BJI8BO 
Ha 6 .ztBoHqHliX paapll,l(OB ·4,6 

I7. ~opMHpoBaHHe noruqecKoro H (HJm) 
onoBa, pacnono:a:eHHoro B cywaTope 
BJIH perHcTp8, H CJIOBa H3 aa.naHHOit 
fA8ffKH IlaJlllTH l,7 

18. Cno:a:HTl> .ztBa qacna o nnaBam~ett 
aanllTOff. Ilpe.ztnonaraeTCH ueo6-
xo.ztHMOCTl> BlipaBHHBaHHH Ha O.ztHY 
IUl~PY (I6-pHqHliff nopll,l(OK) H Hop
MaJIH3aUHH Ha O,l(HH paapll,l( 

19. To xe .ztJIH onepauHH "BHqecn" 

20. To· ll8 ,l(JIH onepaIUfH ."YMHOEHTI,11 

21. To :110 .ztJIH onepaIUfH ".1leJIHTl>11 

"-i z.. 
' i:: 1 

22~ ) · 
23JHH.zt8KCaUHH * 
24. KOCB8HHall a.ztpecauuH *) 

5,I 

5,I 

5,I 

3,2 

92,II 
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19 .,. 

2850 570 

571 2626,6 

I~,5 175,35 

ISOO 7650 

1500 .. 7650 

!600 8160 

!350 4320 

'~ ·- 35752 

- 37,5 712,5 

II ,5 36218,5 
-,..,.!,;:--------:---------

36683 2..:. 
\. ~ 1 

' 

•) Onepa1t11 no nn. 22, 23 H 24 onpeien!IIIT iononHHT8Jil>Hoe Bp8MR 
lJ!R KOM8Hl, RHTepnpeTHPYE~HX OOHOBHli8 onepau11, B HOTOpliX 
HM88TCH o6pa~8HH8 K onepaTHBHOit naMHTB. 
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