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Eecnanosa T.B. H ap. 10 - 10814 
OpraHH3aUHll swmcnuTel!bHoro npouecca 38M M-6000 
Al!ll CHCTeM 8BTOM8TH38UHH $H3HqeCKOrO SKcrrepKMeHTa 
Ha 6a3e arrrraparypbi KAMAK 

OnHCbiBaeTCSI o6mal! opraHH3BUHll rrporpaMMHoro o6ecrreqeHHll anSI o6-
cny~'HBaHHSI HH$OpMBUHOHHO-H3MepHTel!bHb!X CHCTeM H SKCITepHMeHTSl!bHb!X 

ycTaHOBOK B cTaHaapTe KAMAK no c6opy, o5pa6oTKe " HaKorrneHmo Ha 
BHeWHHX HaKOITHTel!SIX H3MepHTel!bHOi1 H 3KCrrepHMeHT8l!bHOi1 HH$OpMaUIHI, 

Co3aBHHoe rrporpaMMHOe o6ecneqeHHe pa6oTaeT s cocTase CHCTeMbi peanb
Horo speMeHH ACBT M-6000, 

Pa6oTa BbmOnHeHa B 0Taene HOBbiX MeToaos ycKopeHHll Ol1.Hil. 

npeDpHHT 06MUReHHOFO HRCTHTYT& a,llepR~X HCCJie,llOII&RHI, JlY6H& 1977 

© 1977 06~crChiHfrHHWfl IIHC•u•y• Jl(jepHWX IICCAe(joeaHIIQJlJI6Ha 

" 

B aacrogmeA pa6ore paccMaTpHaamrcg ocaoaawe 
peaynhrarw pa6or no coaaaHHID nporpaMMHoro o6ecneqe
HHB H opraa~:~aauHH awq~:~cn~:~renbHoro rrpouecca B CHCTe
Max aBTOM8TH38UHH ~H3HqeCKHX 3KCDepHM8HTOB, 3TH pa-
60Thl BhmonHeHbi coaMecrHo corpyaHHKBMH Ml14>!1 H 0!15!!1 
B H3MepHrenhHD-BbiqHcnHTenbHOM uearpe Oraena HOBbiX 
MeToaoa ycKopeHHB 0!15!11. Uearp coaaaH Ha 6aae 3BM 
ACBT M-8000 H npeaaaaaaqea ang o6cny.>KHBaHHB H3Me
PHTenbHhlX c~:~creM 1:1 aKcnepHMeHranhHhlX ycraHoBoK, 
HCDOnbayeMhlX DpH l:lCCneaOBBHHH rrapaMeTpOB Dy4KOB KOn

neKTHBHOI'O YCKOpH:Teng, 

l13MepHTenbHhle H 3KCD8pi:IM8HTBnbHhle YCT8HOBKH Opra
HH3yiDTCB craHaapTHbiM o6paaoM H3 6noKOB KAMAK, 

o6'beAHHBeMbiX a KpeAThr HnH c~:~creMbi KpeAroa KAMAK 
napannenbHoro r~:~rra /1.3 1. 

YnpaaneHHe o6MeHOM ynpaanBIDmeA HnH aKcrrepHMeH
ranbHOA HHcpopMaUHeA Me.>Kay c~:~creMaMH KAMAK 1:1 3BM 
M-8000 ocymecrangercg qepea nocpeacrao cneu~:~anhHo 
paapa6oraHHbiX ang 3THX ueneA ycrpoAcra - cneuKDHT
ponnepoa HnH HHTepcpeAca B8TBH, HM8ID!llHX BbiXOA Ha 
conpB.>KeHI:le 2K 3BM. 

l13M8pl:lTenbHO-BbiqlfCnHTenhHbiH KOMnneKC (!1BK) 
pa6oraer c ycKop~:~reneM a pe.>KI:lMe "on-line" . 

TexH~:~qecKaB crpyKrypa KoMnneKca npeacraaneaa aa 
pHc.l. 

l1acpopMaUHB o6 9Kcnepl:lMeHTe, nocrynag Ha H3Mep~:~
renbHhre CHCTeMbi KAMAK paan~:~qHoA KoHqmrypauHH 
( OAHOKpeHTOBbie HnH MHOrOKpeii:TOBbie), aanee qepea 
ycrpoii:CTBa ynpaaneHHB 9THMH CHCTeMaMH H KaHan DpBMOro 
aocryna 3BM ( Knnn) nepeaaercg a onepaTHBHyro na
MBTb ( 03Y) MalllHHbl, 
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l1BK HMeeT onepaTHBHYIO • naMSITb eMKOCTbiO 24K 16-

pa3pSIAHbiX enos, BHeiiiHIOIO naMSITb Ha Mai'HHTHbiX aHCKaX 

(HMn) eMKOCTbiO OKOno 1 M6ai1Ta, HCnOnb3yeMyiO AnSI 

xpaHeHHSI nporpaMM H aaHHbiX 06 3KCnepHMeHTe, a TaK)!{e 

BHeiiiHIOIO naMSITh Ha Mai'HHTHbiX neHTaX AnSI HaKonneHHSI 

H XpaHeHHSI apXHBHOH HH¢opMaUHH. 

3KcnepHMeHTaTop MO)!{eT BBOaHTb HH¢opMaUHIO B 38M 

c rroMOIIIhiO KnasHa Typ aHcnneeB HnH rene rai1na. l1 H¢opMa

UHSI H3 MaiiiHHbi BbiBOaHTCSI Ha 3KpaHbi aHcnneeB, TeneTaHII 

HnH AUITY. 

Ba)!{HOi1 qacTbiO CHCTeM asroMaTH3aUHH ¢H3HqecKHX 

3KCTiepHMeHTOB SIBnSieTCSI HX llpOI'paMMHOe o6ecneqeHHe, 

T.e. KOMnneKC llpOI'paMM anSI ynpasneHHSI H3MepHTenbHbiMH 

CiiCTeMaMH, anSI yn pasneHHSI 38M H ee BHeiiiHHMH ycTpoi1-

CTBaMH, a TaK)!{e rrporpaMM AnSI o6pa60TKH 3KCnepHMeH

TanbHbiX aaHHbiX. 

ITpH pa3pa6oTKe 3Toro npoPpaMMHoro o6ecneqeHHSI 

6binli onpeaeneHbi ero OCHOBHhie ¢yHKUHH: 

1. C6op H onepaTHBHaSI o6pa6oTKa HH¢opMaUHH o6 aKc

nepHMeHTe s pe)lmMe "on-line" 
2. ITocneayiDmaSI o6pa6oTKa 3KcnepHMeHTanbHoi1 HH¢op

MaUHH B pe)!{HMe "off-line" . 
3. XpaHeHHe TeKyiiiei1 HH¢opMaUHH Ha Mai'HHTHhlX aHc

Kax 1i Opi'aHH3aUHSI apXHBOB Ha Mai'HHTHhlX neHTaX. 

4. B3aHMOJlei1cTBHe c 3KCnepHMeHTaropoM B npouecce: 

a) 3aaaHHSI ycnOBHH pa60Tbl annaparypbl B AaHHOM 

9KCnepHM8HTe; 

6) ii3MeHeHHSI pe)!{HMOB pa60Tbl llpOPpaMMHOI'O o6ec

neqeHHSI 1i 3BM; 

B) Bhl)laqH HH¢0pMaUHH 06 9KCnepHM8HTe B pepna

MeHTHOM nopSiaKe HnH no 3arrpocaM; 

I') BbiaaqH C006III8HHH 0 HeHCrrpaBHOCTSJX arrrrapaTypb! 

KAMAK 11 3BM. 

5. 0pi'aHH3aUHSI pa60T no IIOAI'OTOBKe HOBbiX npoi'paMM 

(TpaHCnSIUHSI, peJlaKTiipOBaHHe, 3arpy3Ka li OTna)lKa) rra

pannenbHO C BhliiOnHeHHeM OCHOBHhlX rrpoi'paMM c6opa li 

o6pa60TKH HH¢0pMaUHH 06 3KCrrepHM8HTe. 

0JlHOH H3 Ba)!{HhlX OC06eHHOCTeH CHCTeM aBTOMaTH3aUHH 

¢H3HqeCKHX sKcnepHMeHTOB, KoTopyJO Heo6xoaHMO yqHThrBaTb 

npH co3aaHHH npoPpaMMHOI'O o6ecneqeHHSI, SIBnSieTCSI onepa-
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P Hc.l. TexHHqecKa51 crpyKrypa H3MepHrenbHO-BbiqHcnH

renbHOro KOMrrneKca Ha 6a3e 3BM M-6000 H annapary

pbl KAMAK. 

THBHOe H3MeH8HH8 TeXHHqeCKOH KOMIIOHOBKH 1i nOI'HKH pa-

60Tb! H3MepHTenbHbiX CHCTeM H 9KCrrepHMeHTaJibHb!X ycra

HOBOK B 38BHCHMOCTH OT rronyqaeMb!X pe3ynbT8TOB H Tpe-

60B8HHH 9KCrrepHM8HT8T~pa. 3Ta oco6eHHOCTb Tpe6yeT 

peiiieHHSI CnO)!{HOM 3aaaqH aHH8MHqeCKOll rrepeCTpOHKH 

CTpyKTypbl nporpaMMHOI'O o6ecneqeHHSI C MHHHManbHbiMH 

.38TpaTaMH CpeaCTB 1i Bp8M8HH. 

KaK npaBHno, npH co3aaHHH npoPpaMMHOI'O o6ecneqeHHSI 

CHCTeM aBTOM8TH38UHH ¢H3HqeCKHX 9KC!IepHMeHTOB HCITOnb-

3yeTCSI oaHH H3 cneayJOIIIHX crroco6os: 

- pa3pa6orKa nonaoro KOMnneKca ynpasnSI~IIIHX H o6pa-

6aTbiBaJOIIIHX npoi'p8MM anSI Ka)!{aOI'O KOHKpeTHOI'O 9KCTie-

pHM8HTa; 
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- Hcno1lh30BaHu:e aa6opa craanapTHbiX nonnporpaMM 

H pa3pa60TK8 nporpaMM-~eCKpHllTOpOB K8M/lOI'O 9KCITepH

MeHTa, 38/l8IOIUHX ycnOBH5I pa60Tbi R3MepHTenbHOH annapa

Typbl H 9KCllepHMeHTanbHOH yCT8HOBKH. 

OcHOBHbre npeu:MyiUeCTBa nepBoro cnoco6a - 9TO He-

6onbiiiHe pa3Mepbl nporpaMM H BbiCOK85I CKOpOCTb c6opa 

" o6pa6oTKH HH~opMauu:H. OcHOBHOH aenocTaTOK - 6onbiiiOe 

BpeM.H llO/ll'OTOBKH H OTna/lKR HOBOI'O KOMITneKCB nporpaMM 

npH nepexone oT onaoro 9KcnepHMeHTa K npyroMy. 

BTopoii: cnoco6 Tpe6yeT aaaqHTenhHO MeHbiiiero BpeMeHH 

Ha llO/ll'OTOBKY HOBOI'O KOMITneKCB nporpaMM, T8K K8K JlnH 

9Toro nocTaToqao paapa6oTaTh nporpaMMy-necKpHnTop. 

OnaaKo H B 9TOM cnyqae nonroTOBKa nporpaMMHoro o6ec

neqeHHH oqepenaoro 9KcnepHMeHTa Tpe6yer pa6oTbr onhrT

aoro CHCTeMHOI'O rrporpaMMHCTa B TeqeHHe HeCKOnbKHX JlHeH 

HnH aenenh, qro yBenHqHBaeT cpOKH npoBeneHHH 9KcrrepH

MeHTanbHhiX pa60T H CHHMaeT 9~eKTHBHOCTb HCITOnb30B8-

HRH BhlqHCnHTenbHOI'O KOMITneKca. 

DnH ycrpaHeHHH 9Toro aenocTaTKa HaMH 6brna npenno

MeHa MO/lH~HK8URH BTOpOI'O CITOC06a C03/l8HH5I rrporpaMMHO-

I'O o6ecneqeHH~ OcHOBHhlM npeHMyiUeCTBOM 9TOH MO/lH-

¢HK8UHH HBnHeTCH B03MOMHOCTb onepaTHBHOH (B TeqeHHe 

HeCKOnbKHX qaCOB) ITO/ll'OTOBKH nporpaMMHOI'O o6ecneqeHR5I 

K llpOBeJleHHIO HOBOI'O 9KCrrepHMeHTa. Tipouecc llO/ll'OTOBKH 

CT8HOBHTC5I BhlCOK08BTOM8TH3HpOB8HHhlM, H BCe pa60Thl 

MOI'yT npOBO/lHTbCH C8MHM 9KCrrepHMeHT8TOpOM 6e3 yqac

THH CHCTeMHbiX nporpaMMHCTOB. 

TiporpaMMHoe o6ecneqeHu:e paccMaTpKBaeMofi cHcTeMhr 

8BTOM8TK38UKK 9KCllepKMeHTOB, peanH30B8HHOe MO/lH~H

URpOB8HHbiM CITOC060M, COCTORT H3 cnenyiOIUHX OCHOBHbiX 

qacreii: (pac.2): 

reaeparopa nporpaMMHoro o6ecneqeHu:H; 

nporpaMMbi c6opa KH~OpMaURR; 

nonnporpaMM oneparu:aaoii: o6pa6oTKK; 

nporpaMMbi 38llRCH HH~OpM8URH H8 M8I'HKTHb!e /lHCKR; 

rrporpaMMbi 38llKCK RH~OpM8URH H8 M8I'HRTHb!e neHTbi; 

nporpaMMbi nocnenyiOIUeii: o6pa6oTKR HH~opMaUHH o6 

9Kcrrepu:MeHTe a peMu:Me "off-line". 
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P11c.2. Cocraa nporpaMMHoro o6ecneqeHu:H aaToMaTH3u:po

aaHHbiX CHCTeM Ha 6aae annaparyphr KAMAK u: 38M 
M-6000. 
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KoMnneKc BbiiilenepeqlfcneHHbiX npoPpaMM BbrrronHsieTC5I 

non ynpaBn€Hlf€M AlfCKOBOR onepaUlfOHHOR ClfCTeMhl peanb
HOf'O BpeMeHH ( noc PB ). 

Dplf npoBeaeRlflf ~lf3H'!eCKlfX aKcnepHMeHroB Bhl'!lfCnlf

renbHbiA npouecc B 3BM opPaRlfayercg cneayJOIIlHM o6pa-

30M. Depea Ra'!anoM aKcneplfMeHra B oneparHBHyJO na

MSITb 3BM Bbi3biBaerc5I npoPpaMMa-f'eReparop. 3ra npo

PpaMMa npeaRaaRa'!eRa anSI aaaaRHSI ycnoBHA pa6orw 

H3MepHTenbHhlX C[fCTeM H 8KCnepHMeRTanbHhlX ycraHOBOK, 

KOMUOHOBK[f npOPp8MMHOf'O o6ecne'!eHH51 B COOTBeTCTBH[f 

C H83H8'!eHaeM npOBOAHMOf'O 8KCnepaMeHTa H Tpe60B8-

HH5IMH 8KcnepaMeHTar.opa. DpoPpaMMa-f'eHeparop pa6oraer 

B pe*aMe aaanof'a c SKcnepHMeHraropoM lf BhlnonRSieT 
cneayJOIUHe ~YHKUH[f! 

- ~OpMHpyeT HH~OpMaU[fOHHo-cnpaBO'!Hbie ra6nHUbl, 
onpenenSIIDIIIHe nocnenoBaTenbHOCTb onepauaA c anrrapa
rypoA KAMAK; 

- pacnpenenger o6nacra nng xpaHeHaSI aH~OpMaUHlf Ha 
M8f'HHTHhlX nHCKax; 

- aanHChlBaeT CBeAeHH51 0 HOMepe 8KCneplfM€HTa, KOn[f

'!eCTBe C06b!TH:if, HOMepe C06biT[f51 B 8KCneplfM€HTe; 

- npHBOnHT B HCxonHoe cocroSIH[fe annaparypy KAMAK 
H [fHHUlflfpyeT H8'!8JIO ee pa60Tbi. 

Don co6hiTHeM anecb noRHMaercg ~opMHpoBaRlfe an

naparypo:if KAMAK [fH~ opMaUHlf, coorBercrByJOIUe:if onRoMy 
UHKny pa60Thl yCKOpHTeng. 

Do OKOH'!8H[f[f pa60Tbl npoPpaMMbJ-f'eHeparopa B one

paT[fBHYIO naMSITb 8BTOM8Tlf'!eCKH Bbl3b!BaeTC51 11pOPpaMMa 
c6opa HH~OpM8U[f[f. 

3ra npOf'paMMa npenRa3Ha'!eRa nng ynpasneH[f51 o6Me

HOM lfH~opMaU[fe:if c annaparypo:if KAMAK 121 • Ee ocRoB
HbiM[f <lJYHKUH5IM[f 5IBJI5IIOTC5I! 

- c6op naHHbiX [f KOMnOHOBK8 

COOTBeTCTBYJOIIIef'O onRoMy 

- Bbrnaqa coo6IUeR[fil: o 
KAMAK; 

M8CC[fB8 [fH~OpM8U[flf 0 
C06hlTHIO 8KCnep[fMBHTa; 

HeHCnpaBHOCT5IX annaparypb! 

- Bbi30B nonnpoPpaMM onepaTHBRo:if o6pa6oTKH nony'!eR
HbiX naHHhiX. 

DoanpoPpaMMbi onepaTHBHO:if o6pa6oTKH MoPyr 6brTb 

Han[fC8Hhl C8M[fM 8KCnepHMeHT8TOpOM [fn[f BXOnHTb B 6H6-
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nlfoTeKy cTaRnapTHbiX nonnpoPpaMM. 3TH nonnpoPpaMMbi 

OCyiUeCTBnSIIOT nepBH'iHbiM aHanH3 [fH!tJOpMaUHH 0 C06biTHlf, 

onpenen5IJOT u eRHOCTb nonyqeHHbiX naRHhiX H Reo6xonH

MOCTh HX coxpaReHH51. EcnH HH~OpM8UH5I 0 C06hiTHlf He 

npencTaBnSieT HHTepeca, To ee nanbHeiiii1a5I o6pa6oTKa He 

npOH3BOnHTC51, B npOTHBHOM cnyqae Bbi3biB8€TC51 nonnpo

f'p8MM8 38ITHClf ee B KOnbUeBOM 6y~ep onepaTHBHOM naMSI

TH 3BM. 
Do Mepe H8KOnneRH5I naHHbie H3 KOnbU€BOf'O 6y~epa 

03Y nepen[fCblB810TC5I Ra Maf'HHTHbi€ nHCKH. 

C<PopMlfpOBaHHbre Ra Maf'RaTHhiX nHcKax HH~OpMaUHOH
Hhle MaCCHBhl nepenHChlB810TC51 H8 Maf'HlfTHhle neHThl H 

nononH5IIOTC5I cnpaBO'!HbiM[f K8TanOf'8MH, KOTOpbie HCnonb

ayJOTC5I npH nOHCKe HY*Hb!X naHHbiX. 
DapannenbHO c pa6oTo:if Bhiiilenepe'!HCneHHhiX npoPpaMM 

c6opa, onepaTHBHOM o6pa60TKH [f H8KOnneRH5I HH~OpMaUHH 
MoPyr pa6oTaTb npoPpaMMhr nocnenyJOIUe:if o6pa6oTKlf B 

pe*HMe "off-line". 3TH rrpoPpaMMbi cocTaBn5IJOTC51 aKcne

PHMeHTaropoM HnH ClfCTeMHbiMlf npoPpaMMHCTaMu. 

PaccMoTpeRHhrii KOMnneKc npoPpaMM noaBn.JISieT Bhrna

BBTb HH~OpMaUHIO B pePnaMeHTHOM nop5InKe. Ecnu *e 

sKcrrepHMeRTaropy HY*HO rrony'!HTb re unu ll:Hhre naHHhre 

no ePo aanpocy, ucnonb3YJOTC51 rrpoPpaMMbi uH~opMaUHOH

Ho-noucKoBo:if Cll:CTeMhi (l1DC). 11 H~OpMaUHOHHO-nOUCKOB851 
cucTeMa, pa6oTaH & pe*HMe nuanora c rronh30BaTeneM, 

II03BOn5IeT YTO'!Hil:Tb aanpoc, 0Tb!CK8Tb Heo6xonHMYIO HH

~OpM8UHIO H8 M8I'HliTHhlX naCK8X HnH neHTaX H BhlnaTb 

ee B Tpe6yeMo:if ~opMe Ha aKpaR nHcnneH HnH Ra AUDY. 

Bee ynpaBneRHe npoPpaMMHbiM o6ecne'!eRHeM H Bbi'!HC

nHTenbHhiM KOMITneKCOM BeneT nuCKOB8H onepaUHOHH85I CH-

C reM a peanbHOI'O BpeMeHH ( noc PB). ORa no3BOn5IeT op

f'8HH30B8Tb MynhTHnporpaMMHb!A pe*HM pa6oTbi B MacUira6e 

peanbHOI'O BpeMeHif C yqeTOM a6con!OTHbiX ~HKClipOB8HHbiX 
npHOpHTeTOB npoPpaMM. noc PB npenycMaTpHBaeT B03MO*

HOCTb npOBeAeHHH TpaRCn5IUHH, penaKTHpOB8HH5I, 38I'py3KH 

H BbmonReHH5I HOBbiX nporpaMM napannenbHO c pa6oTo:if 

nporpaMM c6opa H o6pa6oTKif SKcnepHMeRranbHhlX naRRwx. 

3TH rrporpaMMbl MOI'YT 6biTb H8IIHC8Hbl Ha 5I3b!K8X rrpo

I'p8MMHpOB8HH5I MHE MOKO.[l, <POPTPAH- IV H AflfOfl. 
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TipoBepKa pa3pa6oTaHHoro nporpaMMHoro o6ecneqeHHg 

B H3MepHTenhHO-BW'IHCnHTenbHOM ueHTpe Oraena HOBWX 

MeToaoB ycKopeHHB O¥Uil1 noKa3ana BbJCOKoe 6brcrpoaeii
CTBHe nporpaMM TipH OTHOCHTenbHO He6onbWHX pa3Mepax 

3aHHMaeMoii oneparuBnoii naMBTH. CpeaHee BpeMB, 3aTpa
'IHBaeMoe Ha nonyqenHe HH~opMauHu o co6wTHH, ee one
paTHBHYJO o6pa60TKy H 31lTIHCb Ha M8PliHTHLle OHCKH, CO
CTaBnBeT 150-500 MC • .Qng pa6oTbl 8THX nporpaMM Tpe-

6yeTCB o6naCTb onepaTHBI-IOH TiaMBTH B 3-6K. 

TaKHM o6pa3oM, npu BWnonueHHH pa6oT no co3aaHHJO 
nporpaMMHoro o6ecneqeHHB u opraHH3aUHH Bhl'IHCnHTenb

noro npouecca 6brnu nonyqenr,r cneayJOllllfe pe3ynbTaTbr: 

1. Tipennox\e!w MOLIIf~lfKaUHB cnoco6a pa3pa6oTKH npo
rpaMMHoro o6ecne'IeHHB CUCT8M 8BTOM8TH38UHH ~H3H'Ie

CKOPO 8KCTiepHM8HTa, 1103BOnBJOlll8B C0308BBTb KOMTineKCb! 
nporpaMM, OlfHBMH'I8CKif HacTpalfBaeMJ,JX !Ia KOHKpeTHbiH 
8KCITepUM8HT B T8'I8HHe KOpOTKOPO BpeMeHH CBMHM 8KC
nepH Me liT a TOpOM. 

2. Pa3pa6oTaHo, orna/l\eHo H HCTibrTauo nporpaMMHOe 

o6ecneqeuHe CHCTeMw aBTOMaTH3aUHH HccneaonaHHii napa
MeTpoB ny'IKOB KonneKTHBHoro ycKopHTenB. 3ro nporpaM

uoe o6ecne'IeHHe TI03nonBeT BeCTif c6op, o6pa6oTKy, xpa

HeHue, HBKOTinenlfe H BhlOB'Iy HH~OpMaUHH 06 8KCTiepHM8H
Te. 

Tionyqeuuwe pe3yn&Tarw Moryr 6wTb ucnon&30Bauw 

B CaMWX pa3nH'IHhlX CHCTeMaX 8BTOM8TH38UifH Ha 6a3e 

ACBT M-6000 H annaparypbr KAMAK. 

fll1TEPATYPA 

I. EecnanoBa T .B. H ap. Y cTpoiicTBo CBB3H MHoroKapKac
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2
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