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llIHHa VME Hee npHMeHeHHfl 

llIHHa VME flBnfleTCfl B HaCTOfl~ee BpeMfl eAHHCTBeHHblM Me~yHa­
POAHblM CTaHAapTOM WHPOKoro IlPHMeHeHHfl Ann 32-paSPflAHhlX MHOro­
npo~eccopHblX CHCTeM. PaCCMOTpeHbl OCHOBHble xapaKTepHCTHKH WHHbl 
VME H ee CTPYKTYPHafl cxeMa, rnaBHble o6naCTH npHMeHeHHfl,B qacT­
HOCTH ee HCnOnbSOBaHHe B cneKTPOMeTpax H CHCTeMax ynpaBneHHfl 
YCKOpHTeneH ~HSHKH sneMeHTapHblX tJaCTH~. 
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IleoeBOII aBTOpa 

Kolpakov I. F. PI0-86-345 
The VMEbus and Its Applications 

The VMEbus is a modern standard of wide use for 32-bit· 
multiprocessor systems. The basic features of the VMEbus, its 
structure and main application areas are discussed. The use 
of the VMEbus in high energy physics spectrometers and control 
systems of particle accelerators are also under consideration. 

The investigation has been performed at the Laboratory 
of High Energies; JINR. 
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I. BB8lI8Hll8 
Heo6Xo.ztHMOCTL HOBott OTaH,D;apTHott IllillIU }1)UI 06M8Ha ~8.HHIIMll, a,ztpeca­

Mll H KOMaH,ltaMH CBl13aHa C B03MOJICHOCTLIO npID1!8H8HWI np:mmnnoB napaJIJI8JII,­
Hott 06pa60TK1I ~aHHHX H, B KOH8'IHOM HTOre, CYII18CTB8lll!OI'O ll0Blllll8Hl111 
llp0ll3BO~HT8Jil,HOCTH KOMil1,llT8pHWC CHCTeM. 3Ta B03MOlKHOCTL llOSIBMaCL 
6.1raro.ztaps1 mmycxy cpaBHHTeJII,HO ~emeBwc H Ha.zt8JltHWC MHitponpoueccopHUX 
1lllltOB. )tmma CJIOBa COBp0M8HlrnX BHCOKOilpOH3BO~HT8JlI,HIDC Mmtponpouecco­
poB COCTaBJllI8T 32 paal)Ma H, B8pOIITHO, B 6J!HlKattm&M 61,1tYJ118M H8 H3M8-
HHTCSI. 

Illmm VME SlBJVI8TOSl e~CTB8HHHM B HaCTOSlllt88 Bpew; '48JKJU1Hapo.ztHUM 
CTaH,ItapTOM ~JIil 32-pa3pff.ltHllX MHKponpoueccopHUX CHCTeti11. B MHpe npo­
H3Bo.ztHTOSl I05I H3,Il8~8 Ha OCHOB8 WHHH VME 147 ~ll[MBMH. IlpOI'H03Hpye­
Mlrl\ mnt HCllOJil,30BaHRll IJllUIH VME B MHpe npHX4!!l1TCSI Ha 12-IO IIJI~8TKy. 
a Bp8MII npHM8H8HIDI - npHMepHO ~o 2000 ro~a!21 • IlOCKOJII,Ky B HaCTOJIIIl88 
Bp8MR: WHPOKO npHM8HSlllTOSl I6-pa3pII.nHU8 MKKponpoueccopH, mHHa VMEipe~­
CTaBJIII8TCSI oco6eHHO npHBJI8KaT8JII,H08, TaK Kalt OHa H8H36HTO'!Ha (TO 8CTL 
6Mee 3KOHOMK'llla H Ha,zt8lltl-la) B I6-pa3~<:N DapHaHTe. 

lllmia VME mHpOKO HCilML3Y8TCSI D aDTOMaTH3HPOBaJUIHX CHCT8Max ycTa­
HOBOK @!SHKH 3Jl8M8HTapHHX ~aCTHU H aTOMHOro ~pa. 

2. XapaKT8DHCTHKH 

liCllOJU,30BaHH8 lllHlill VME np~noJiaraeT, BOo6me I'OBOpSI, npHM8H8HH8 
COBOKynHOCTH Tpex CTaH,D;apTOB (VME , VMX H VMS ) • HasHa~eHH8 KalK,I{OI'O 
HS Hmt ~8MOHCTpHpy8TOSl Ha OTPYKTYPHOtt CX8M8, Il0Ka3aHH01t Ha p:e:o • rf 3/. 
3To 32-pasIJMHHA aomocpomu.dt napaJIJI8JI1,Irufl HHTeµIie!o o 7 ypoBWIMH npe­
PHBa.HWI. OH llOSB~eT ooope~OTO~HTL n O~HOM Kpe!Te llBMIITL-~O 4 f6a!T 
H oprrumsooon KaK MyJll/THnpoueocopmni peJKHM pa6oru, TaK :e: pa6ory o:e:o­
TeM peam.noro Bp8M8HH. 3a.xDaT mHHH Mo.ztYJI8M, KOTOpu! ~OJlllteH B ~aHHHA 
MOM8HT 8ll ynpaBJISITL, OOYJ!l80TBJ1ll8TOSI Oll8UHaJILHHM MO~Jl8M-ap6l!Tp0M m:e:­
HH, MaKOBMEIJll,HaJl OKopoOTL 06MeHa no nnrne VME COOTaB.1lll8T OT 24 ~o 
57 M6a!T/o • .lvill mHHH VMX Olia ~OXo.zt_HT ~o 70 M6a!T/o, TO 80TL 6JIHSKa R 
oxopoom odueua no mHHe Fastbus 141. KoHCTJ>YKTHBHO unma. paSMemeua 
Ha Kpebe O BCTaBHliMH MO~JIIIMll-iIJiaTaMH, KaR IlOKaSaHO Ha p:e:o. 2. Kpe!!T 
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VME 
- 32 PA~PIIAA AAHHbU 
- 4rSAiiT AAPl:C!ilMAP n.&MATb 

- rH1oronP041c·coPMAA 

MHOr0::tP08MIIAA CHCT!MA 

- MD<AY,..,APDAND1M CTAHAAPT 

-zo~ 
VMl\ 

- 32 PA3PAAA AAHHbJll 

6Ml:k1M11R 
WHHA 

- 46 MMHT AAP,CYEMA,J nAMPTo 

- rH&10-tM KAHAb 

_ 70 M ... MT 

PHc. 2. :&tewmrlt ~ Kpei!Ta 11 Mo- ► 
.nyJJH. VME. 

PHc. I. CTPYKTYPHaJI cxeMa ntiIH 

VME, VMX , VMS. 

KPEHT V/lf£ 

__ 20 eTRH4>H• 

Ml/11!/llb VMi 

□ VME 2• P•tP•oR I I 2~ - R4P,C 

16 - ,a AHHOIE RQA 1181/HHRR VMf ,. pA~P 

• AAPE E~Ponn~T ~ ~~ - .QAHHbtE I 
I VM>f 

RtlPEC 
H - RHHblE 
32 - " 

VME liCIIOJil,8Y8T 8BPOM8XailliKY C paa'1>8MOM C96 (CTaH,l(apT DIN ) • Ilpli lIC­
lIOJil,80BaIUilI TOJil,KO I6-paaplI,l(HOil mmru (pa8'1,8M J 2 ) BUCOTa Kpefl:Ta MO­
X8T 61:lTb I()() MM; B 32-paaplI,l(HOM BapliaHT8 Kp8ilT lIM88T BUCOTY 233 MM. 
Mo.nyJIH B r.ny6WIY HMe!lT paaMep IGO MM. III)e~ecTBOM VME HBJVIeTCSI Ha­
Jili'llle IIOJllIOro Ha6opa liHT8pql8ilCHl:lX 'lll!IoB" 5 •6 , a TaKX8 OplI8HT~ Ha 
CliCT8Ml:l p88J11,HOro Bp8M8Hli. 

llHTepq>ettcHUe 'llllI!,I BunOJIHJ1roTCH Jlll6o KaK MoHoJIHTHl:le me, ·JIH6o nc­
nom,aYMCSI nporp8MMlipy8MU8 ,nliO,!Uill8 MaTpllUl:l. I!OCJ18,nHl18 npe.ncTaBJVIRlT 
Hal160Jl88 6UCTl)lllt nyTb npeo.noJiemm T8XHOJIOrl!'l8CKOro 6apbepa. B Ha6op 
Heo6xo.ruwwc liHT8pql8ilClillX -qlilIQB BXO,[VIT reHepaTOp R o6pa60~HK npepu­
Balill:il, ap6lITP llplIOplIT8TOB, Be.nynurll: li Be,noMl:lil KOHTl)OJJJI8p. 

3. 06Jia.CTlI np.1iIM8H8HIDI 

IIIIma VME pacc~TaHa Ha mlipoeyro o6JiaCTb lipliIM8H9HR!l - OT CRC'r8M 
peamHoro BpeMeHR .no napaJIJieJffiiillX MYJffiTIDiponeccopHUX CliCTeM o6pa6oT­
KlI ~aHHl:lX (cynepKO.MllbllT8pU). Paapa60TaHl:l lI BUIIYCKa!lTCH paaH006pa8HUe 
Ha6opu MOlfYJI8il VME lI ~8JIU8 CliCT8MU. B ~CJIO HaK60Jiee pacnpoCTl)aH8H­
HUX TlllIOB MO.nyJiett BXQ!tlIT nponeccopiill8 IIJlaTU C pa8Jlli'IHI1MlI MHKponpo­
neccopru.m ( WE 32IOO, Int el 80386, MC68020) , Mo.nyJ!ll JlaMIITR, MOlfYJill 
KaliaJIOB aHaJIOrOBUX R 1U1tlJpoBUX BXo,noB-BUXO,nOB. MOlfYJIH liHTepq>e!lcoB paa-:-
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JmlmUX neplllJlepRilHUX ycTl)oilCTB, lIHTepq>eilcu JIOKaJ!bHUX C8T8il ll C8TOil 
3™, lIHT8pq>ettcu llllIH Q-;bus , Unibus ll KaHaJia IHA, KO!tTl)OJJJI8pU rpaif>lI-, 
'Tl8CKlIX ,nlICIIJl88B, lIIITepq>ettc nplI6opuott mliHU M3K.625, RHT8pq>ellcu nepco­
HaJII,HWC lt0}.!llb~T8POB. KoHKp8Tiill8 CYllt8CTBYJOlltll8 o6JiacTlI npHMeHemm MO­

.nyJiett v MEY 7- 91 : 
- aBTOMaTRalipOBaHHl:l8 CliCT8MU ynpaBJieHlIII T8XHOJIOrll'l8CKlIMll nponeccm.m 

(ACY TIT), 
- CRCT8Ml:l aBTOMaTH8lipOBaHHOro lip08KTlipOBaHWl (CAIIP), 
- CTaHKR C traCJIOBUM nporpaMMHliM ynpaBJI8HlI8M (1IBY), 

- po6oTOT8XHlIKa, 
-: rlI6KlI8 aBTOMaTH8lipOBaHHl:l8 lipOR8BO,nCTBa (rAII), 
- M811IRHHB.fl rpaif>mta, 
- JIOKaJII,Iill8.C8TR, 
- nepnqiepRilHue ycTpott?TBa 3™, 
- cne~cmeccopu, 
- npn6opocTI)oe1me, . 
- aBTOM8.TR8a.nrui _HaytIHUX lICCJI8,nOBaIIRfi. 

4. .ABTOMaTRaa.mm HaTI;IillX HCCJienoBaHlrll 

IIIIma vME B o6JiaCTR Hay-qHUX nccJie.noBaHlrll RBJISieTCR 8CTOCTB8HIIUM 
.nonOJllI8HlI8M K llllipOKO nplIM0HH8MOtt w1me KAMAI{. OHa Il08BOJllI8T BB8CTlI 
MYJffiTmtpOU8CCCOpiill8 cpe.ncTBa B CHCT8MU aBTOMaTR8anRli HaytlltUX llCCJl8-
.noBaHRil. B :non o6JiaCTH ,nRanaaou np1111euemm nnmu VME pacnpoCTl)aHJI8T­

CH Ha: 
- CRCT8MHH8 RO!tTpoJIJiepH 6om,nmx aBTOMUTH8RpOBaIUIUX CHCT8M, 
- rpaif>lN8CKlI8 CTaHUlilI 9KCII8pm.10HTaJffillHX CTOH,nOB lI yCTallOBOK, 

- cne~cmeccopu o6pa6oTKR .naHHUX, 
- BMYJlllTOpH CYllt8CTBYJW\llX BUCOROllpOR8BO,nllT8Jil,IlllX 3ml, 

- JIOK8Jll,HU8 COTR Jia6opaTopRil' 
- CII8KTl)OM8Tp11 ll CHOT8Mll ynpaBJieHH.ll YCROpllT0JlflMli li .npyrIWR 6aaoBUMll 

YCTaHOBRBMll HayKH. 
CRCT8MIIU8 ROHTl)OJIJl8pU Ha OCIIOB8 Wlllill VME II08BOJIJlllT aaMeHRTI, Ha 

CTa.H.napTHoft OOIIOB8 ORCT8MHlllt KpettT ,nJllI CRCT8M co MHOrm.m B8TBIIMH H 
H 06'1>8.IUlllliTb MHOlt8CTBO ROMIIl,llT8pOB B CllCT8MY. B rp~l!'l8CKHX CTBHnlIIIX 
MO.ny'JIH VME noaBOJMJlT oo~aTI, HOBU8 IIOKOJl8HWI ua6opa ,nlICIIJiettlrux npo­
~eccopOB H RHT8pq>eftcoB. lllHpoKlI8 BOaMOlltHOCTH 1Ipm.18!t8HH8 lllRlill VME OT­
ltpUBaeT ,ItJlfl co~amm LiyJ!bTRnponeccopHUX ClICTeM o6pa60TKH HaytnWX ,naH­
HUX, 'T!TO, B ROH8'UIW lITOre, II08BOJIHT Il~llTb BH'U1CJ!llT8JII,HU8 MOntHOC-
TR, auatmT8JII,HO lip8BOCX0~8 B08MCX!UIOCTR CYllt8CTB]l'.llll!X KOMII1,JOT8POB. · 
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5. CneKT1)0M8TpH Ii Jipyrae CHCT8MH @18HKR 3JI8M8HTapHIDC 'laCTmt 
R aTOMHoro smpa 

CTpyx-rypHasr cxeMa arrrrapaTypH c6opa R o6pa6oTKH AaHHHX conpeMeH­
Horo Cil8KTPOM8Tpa ~ll8llKll. 3JI8MeH­

!'Re. 3. lil.HHa VME B OTPYKTYPHOH 
cxeMe COBP8M8HHHX 0Il_8KTPOM9Tp0B 
~li8RKH'3JI9M9HTapHUX tJaCTRn, 

TapHHX 'IaCTRn D o6o6meHHO)4 BM8 
IlOKa8aHa Ha pnc. :110- 121 • 

IlOTOK 'AaJK8 OT06paHHOO C IlOMO­
ll!I,10 TpHrrepa HH~pMarum OT ASTeK­
TOPOB Milllt8T AOCTHraTL 8,!UUllIU H A8-
CJITitoB M6aflT/c • .IT,mI perHCTparum n 
o6pa60TKH Ta:EtHX IlOTOKOB ll!ljJop~ 
H9J40CTaTOtIHO llCilOJll,80Ba.IIl:Ul CaMllX 
BHCOKOilpOH8BO~T8Jll,HUX KOMilLDT8pOB. 
IT08TOMy IlOTOK HHq)Op~ OT 'A8T8K­
TOpOB HJIH rue tJaCTett pacnapa.,meJIH­
Ba8TCJI annapaTYJ)Oll c~opa Aa.HHHX no 
aJISMSHTaM o6pasa co6HTWI. Annapa­
Typa c6opa AaHHHX npH "tr11cJie KaHa­
JioB AO I04 BHilOJIWI8TCJI B Bll,11;8 MO­
,IUTJieii KAMAK, npH 60.7ll,W8M 'WCJI8 Ka­
H~OB (I05+I06), JIH6O npn 60JILWOlt 
MH01t8CTB8HHOCTH COOHTml () IO)-B 
CT~apTe Fastbus. C'iHTHBaml9 ll 
npeABapHT8Jll,HasI o6pa60TKa 3JI8M8H­

TOB o6pasa C06HT:wt OCYJI19CTBJIHOTCJI MlIB.ponponeccopmn.m KOHTpOJIJI9paMll, 
KOTOpHe o6HtJHO BHilOJIHlll)TCJI Ka.K MOAYJIH FASTBUS rum vME. 3I{ecL .lite npo­
H8BO~TCJI 6yq)epH8aIJ,R!l C06HTHii B MO)UTmIX Il8.MIITH. l!HCJIO nponeccopoB 
3JI8M9HTOD C06HTIDI B yoTaHOBKe Mmit8T COCTaBmITL A8CJITKR 8)Ullmll. CJIO.llt8-
Hll9 IlOJIHoro 006HTWI IlpOH8BOAHTCJI tJepes OllCTeMHWl KpellT vME o6wmo B 
KOMIILIOTepe THila VAX-II/780 HJIH VAX 8600. 0KOH'IJaT9Jll,HasI o6pa6oTKa AaH­
HHX Ilp0ll8BO~TCJI,KaK IlpaBHJIO, KOMilLM9p8Mll THna HM 308I. )J.mI o6pa6oT­
KH co6uTHll B p8aJILHOM Bp8M9Hll Ilp0ll8BOJJ:RT9Jll,HOCTH 3TRX KOMIILIOT9pOB H8-
AOOTaTO'IJHO, noaTOMY nponecc o6pa6oTKH TaIO!Ce pacnapaJLJieJIHBaeTCJI. 
3ItecL HaOJIJQilaeTCJI ABa IlO'AXOAa. Jin:60 BH,It8mI8TCJI JI.,JU)O R8 Hrui60JI88 'laC­
TO BCTP9'IalllltRXCJI KOMaH,D; ll TOrAa npHMeHJIIOTCJI 8MyJlflTOpH, JIH6o BH,It8JIII­
DTCJI a.nropllTMH, srumMRnqn:e OCHOBHOe Bpe.wr KOMilLIOT8pa o6pa60TKH AaH­
HHX, H OHR BHilOJIWIDTCJI Ha Konponeccopax - cnennponeooopax o6pa6oTKR 
TaKHX aJirOPllTMOB. l!HCJio 8MyJIIITOpOB Milllt8T AOOTHraTL ASCJITKOB, 'IJllOJIO 
onennponeocopoB - COT8H 8AHHRn. KOHTp0.7ll, HHqlOPManm!, Il0C'cy1Ia.Dlleit co 
Cil8KTpOM8Tpa,ll IlpOB8pKa ycTaHOBKK B neJIOM, OCYJI180TBJiil9TCJI TaK Ha8HBa-
8MHM annapaTYPHW.l KOMIILIOT8POM, ROToputt Taruite IlPOR8BO~T KOHTp0Jll,HYID 
o6pa6oTKy tJaCTH co6uTHll. 
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ITpH C08,ltamm SMyJIJITOpOB DmHa VME HHTepecHa Ilp8lil',ll;9 Bcero KaK 
CTrumapTHasI 32-pasplI.lOiM mHHa. COBpeM8HHl:l8 Cil8KTpoM9TpH BilXO.rtJIT, KaK 

npaBHJIO, B JIOKaJll,HYID 08TL o6pa6oTKH AaHHHX C llCilOJIL80BaHR8M 60JILnmx 
KOMIILIOT9pOB. AnnapaTYPa JIORaJILHHX C8T8ll (nponeocopli CBJI8H, HHTeppell­
cu) BHilOJIHll8TOJI Ha MQ)UTJIJIX VME. 

B CllCT8Max ynpaBJieH:wt ycKopHTeJllIMll Heo6xo~ TaR.llt9 CHCT8MHH8 
ROHTpoJIJiepu, annapaTYPa JIORaJILHllX C8Tell, CP9ACTBa BH8YaJILHOro npe.n;­
CTa1lJI8HM AaIDruX H Mo,n:yJIH vME 'Ami IlpHeMa H npeo6pa80BaHM ~p.iarum 
C Aa T'IHKOB. 

IlpHM8H8HllJI llIWlll \/ME B ~8HK8 8JI8M8HTapHHX tJaCTJin ll UTOMHOro .IIA­
pa pacnpoCTp8HIIIOTCj Ha: 
- CHCT8MHlle xpellTH 12- 161, 
- MliKilOCYII~ijKOMIIL10TepH (cnennponeccopu H MHKponponeccopHHe KJiaCTe-

pu)II7-I9, , . · 

- rpaqlH'I8CKli9 CTrummt 0Il8KTP,OM8Tponl20/, 
- co6HpaTeJIH o6p~sa co6uo/27I~,I8,2I,22/, 
- annapa-rypHHe KOMIILIDTepu 231, 
- cnennponeooopH oT6opa AaHI\HX 
- cnennponeooopu C'lllTHBaHllJI/6 ,24/, 
- cnennponecoopu o6pa6oTKH AaHHllX, 

- nponeccopu npeABapHT8Jll,Hclt o6pa6oTKH B .1JAepI1ott cneKTpo~onm/25/, 
- t.moroKaHaJILl:illtt MHoronapaMeTpWieom aMIIJIHTY,IUIHH a11aJIB:i 26 , 27/, 
- MHO~onpoqeocopHHe paonpeAeJieHHHe cHOTeMH ynpaI1J1eHH1I ycKopHTeJIII-

MH/28,29/, 

- renepaTopu qiyHRnml ynpaBJieHWI nHTaJP,!8M 1cRopHTCJieil/3□/, - llHTepIJellc nepcOHaJILHHX KOMilLJOTepoil 23 • 3 I, 
- lll!Teppellc KaHaJia IIN 11 KOHTpOJIJiepu nepllq)epmiHHX YCTpo:llcT✓32 ,33/. 

Be,eynuie WH8HtJeoKRe Jia6opaTOpHH Mlitpa YASmIIOT 60JILmoe B!lllMaHRe 
upHMeHelll'OO mmru VME. TaR ,HanpHMep ,B UEPHe pea.mrnyeTCJI npoeK'r PRLul34/_ 
coaArume CHCT8M aBTOMaTH8aIUm Cil8KTPOM9TpOD H YCKOPHT9JI8fl 8JI8-
M8HTapIWX tJ:aCTJin Ha OCHOB8 IIIHHl:l H MO,Izy'JI81l VME. B HaIUIOHaJILHO:ll yOKOpH­
T8JILHOll Jia60paTom IfM/ 8.Wep,m OCYJll80TBmI9TCJI npoeKT Advanced Com-
puter Program I?, 35 , RMeiaqml nmIO C08,ltaHH9 BHCOROajxpeKTHBHHX 
CHCT8M o6pa6oTKH AaHHWC, npeBOCXcwmtHX no npoH8Bo,n:HT9Jll,HOCTH CYJil9CT­
BYKl!lli9 cynepKOMIILIOTepu B I-□2+rn6 pas. Ha ocHoBe xpettTa vME co8,ltaHa 
CHCTeMa, 3KBHBaJI8HTHaJI no IlpOH8BQ!tHT9Jll,HOCTH I5 SRI! Tmia VAX-II/780. 
06 aRTYaJll,HOCTH npHM8H9Hmt mHHH VME B HaytllWX HCCJI9J40BallWIX CBJ.m8T8Jll,­
CTBY8T MElJ!rJO'Hapo.IUIM KOllll/8P8Hium "VME bus in Physics" , IlpOB8,11;8HHaJI 
n UEPHe 7-8 OKTH6psI 1985 r. 

B HHCTH-ryTax cTpaH-y,IaOTIIHn TaKllte B9J4YTCR paspa6oTRn Ha ocHoBe 
WHIIH VME. ·Hall:60Jiee npo.zuumyTHMll B 8TOM OTHOW8Hllll JIBJIIIIOTCJI: B EOJII'a­
pllll UeHTPaJll,HaJI Jia6opaTop:wI aBTOMaTllsanHH 11 HaytJHoro npn6opocTpoeHllJI 
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(UJIAIDI) , r,tte paapaeloTB.Hl:l paelo'!He MSCTa ~~J1'o paeloTHHKa H npoe1mr­
po:ennma Ha OCHOB8 KOMIIl,IDTElpa B KpettTe VMN 36 , H B Belll'pllll - ID!CTH­
TYT B!l'lllCJIHT8Jil,HOtt T.8XHIDGI H aBTOMaTH9BIUIH BAH ( SZTAKI ) 1 r,tt' JOB,ll;aH 
HaClop MO.ztYJiett VME ,nJVI KOMII1,JlT8pHoil rpaiprum 11 JIOKaJII,HlllC 08Tett g • On­
pe,tteJiewmtl HHTepec K ~, VME llM88~SI/B.KlKe B ID!CTll'cyT8 H,ItepiruX npo­
ClJISM (CBepK, Ba.pma.Ba) 37 n B cccpf 38 • 

6 • 8a,RJno'l8HH8 

Buelop CTaH.napTHoro HHTePI>ettca, HJIH mrum, BO MiroroM onpe,tteJil!eT 
ycnex nporpaMMU aBToMaTHsamm. Tax Y'Aa'<llllrlt BHClop mmw: KAMAK B HatJ:aJie 
70-x r(),ltOB U09BOJmJI OCY1118CTBHTh ycnemHyIO nporpaMMY aBTOMaTH98IU'IR B 
70-e + 80-e ro,ItH. 

Ilpo,ttOJilltruOllllrlCSI nporpeco B oClJiacTn OBepxelMDmnx HHTerpMDHWC 
CX8M H, B ocoeleHHOCTH, CX8M IlaMIITH, Ka'I80TB8HHO M8Hli8T CH~ npn­
M8pHO ~He 3 ro,tta, Il03TOMY 8,JtBa JIH B09MOJEHO p0KOM81J,JtOBaTh CTaH,JtapT 
IIIHlW Ha ClOJIDmott nepn0,!t Bp8M8HH,B ocoCleHHJCTH,YtJ:HTHBaJI UOT8~HH8 
nepcneKTHBH mrum P.896 ( Future bus / 39 • O,JtHaxo Ha ClJIUa.ttnme ro,I(u 
mHHa JI MO)tyJIH VME npe,JtCTaBJllllDTCSI 8,ltHHO:I'l38HHUM IJ;8JI8COOClpa9HHM CTaH,nap­
TOM ,nJVI nm:poKoro npllM8H8HIDI. 
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