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llpHUeHeHHe aneKTpOHHHX B~qHCHHT6R»HHX MaiDHH (SBM ) B ·peXHue 

Henocpe]tCTB8HHO~ CBHSH (Ha nHHH11) ·c SKCnepHY6HTan»H~Ir!M ycTaHOBKa

MH. flBHROC:&. nOBOPOTB!lM nyHKT.OU. B npouecce" aBTOYaTHSa~HH q>lti3H'18CKO

ro aKcnepHueHTa• llpoon·ewa aBToua±Haa~HH aKcnepHweno:ran»HHX Hccne-· 

]tOBamtl B 6cinaCTH !PHSHKH: B!lCOKHX aHeprid~ CTOat' OC068HHO OCTpO 

BBH]tY·CROlltHOCTH 1 MHOropeJ:HUHOCTH H MHOrOKOYUOHeHTHOCTH aKcnepio1-

Y6HTaJI»HHX KOMUJ16KCOB 11 1 BO-BTOpHX, Ha-aa oOJI»moro Oo:oeua·perHCT

pMpyeiiHX ]taHHux:nepBue aKcnepMYeHTbl Ha JIMHHH c SBM, B cocTa.B oe5o

PY1tOBaHI4fi KOTOPHX BXO]tltlnH C)ec~HJI»WOB!le Koop~MHaTH~e ~eTeKTOp!l~ 

ClllJIMnpoM]teH~ B-cepe]tHHe 60-x·ro]toB/1,2 , 31; BoauolltHOCT:& nepe]ta'!H 

aKcnepHIIeHo:ran:&HiiX ]taHBHX Henocpe]tCTBeliHo :B nallaTi. sBM 1t1 cBaaamioe 

C STHJI SHa'1HT61l:&liOe COltpaiJI8Hitl6 'paap~Ba Yelt]ty !t!SIIepeHJaHI.i!tl • H nony

'16HH611 ~MaHtJecKMX peaym,tao:roB, BoauoxHoco:r:& HaClnD]taT:& npo~ecc paa

BHTHH aKcnepHY6HTa H ynpaBJIHT» HY B pean:&HOJI MaCmTaCle Bpeii6Hitl npM

BenH K paaBI4THD H mMpOKOIIY BH8]tpeHHD B npaKTHKy lr!8TO]tHKH npoBe]te

HHH aKcnepM118HTOB na nHHHH c SBM. 
PaaBHo:rMe-·]taHH0£1 weo:ro]tHKM ocitoBano Ha 6ypHou nporpecce TeXHH

tJecKo~ ClaSH - ]t8T8KTHPYDIJie£1 H perHCTpMpyn~en annapao:rypu, ClHCTpO~ 

aneKo:rpoHMKJd,.cpe]tCTB CBHSH c SBM. CoBepmeHCTBOBaHHe cpe]tCTB npo

Be]teHHH aKcnepMIIeHo:ra noaBonaeo:r zccne]toBaT» Bee donee cnoxH~e TH

nH B3aHJIO~e£!CTBHi. 
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3BM B :mcnepHL18HTax OCYilleCTliJIHeT C60p H o6pa60TKy j{aHHWC l'l 

fiBJIHeTCH opraHnayiO!!U111 aneueHTou ~cero ~KcnepHuenTaJI:&Horo ttounneK

ca. Coa~aHHe NBTeYaTHqecKoro OCiecneqeHHH ~li YHHKBJI:&HHX KQNilJI8KCOll, 

KBKOBUNH HBJIHIOTC!i 3KCnepHUeHT8JI:&HUe YCTaHOBKH j{JIH HCCJie~OBaHH~ B 

o6JiaCTH ~H3HKH BUCOKHX 3HeprH~ 1 npe~c~aBJIHeT·co6oi! CaYOCTOHTeJI:&

HYIO npo6neuy. 3~g)eKTHBHoe pemeHHe TaKHx . aai{aq, ItaK KOHTpon:& pa6oTH 

o6opyi{OBaHHa, ynpaBnense, peaJIHaa~Ha i{HanoroBoro pesnMa npn orpa

HHileHHWC pecypcax HC!l0Jl:&3yeuol.t 3BM Tpe6yeT cne~I1BJI:&HWC HCCJiej{O~ 

BaHH! H paapa6~TOK c ~eJI:&IO yqe~a oco6eHHOCTel.t nayqaeuwc ~Hal1qe

cKHX npo~eCCOB 11 COCTaBa o6opy~OBaHH!i KOHKpeTH9l.t JCTaHOB.KH. 

MeTOj{ TpaeKTOpHUX H3MepeH11l.t - Oj{HH 113. OCHOBHWC npHeUOB B 3K-. . . . .~ ·. 

cnep11M8HTax ~11311KH BHCOKHX 3HeprHJ.t. CBH3BHHBH C 3~HII Up06JieYa aB~ 

TOMBTHqecKoro paC!l03HaBaHH!i TpaeKTOpHH (TpeKOB) HBJIH8TCH Oj{HOH 

H3 HaH60Jiee CJIO~HUX 3ai{aq o6pa60TKH 3KCnepHMBHTaJI:&HOH HH~OpYB~H~. 

B HBCTOH~ee BpeMH YU HYeeY ~BJIO KaK C B03pOCWHM KOJIHqecTBOY pe

rHCTpHpyeNWC C06HT11l.t, TaK 1 H_qTo.cauoe.cy~eCTBeHHOB,.C JCJIOEH8HH

eM THna C06HTI1J.t: JB8JIHqeHHe \f!OHOBOi! aarpy3KH 11 nepeXOj{ OT Hayqe':" 

HH!i O,!lHOTpeKOBWC C06HT11li K YHOrOTpBKOBHY. 3TO npe~onpe~eJIHJIO paa- · 

pa60TKJ aJirOpHTYOB 11 C03,!lBHHe COOTBBTCTBJIO!!U1X nporpay~ aBTOY8TI1-

qecKoro paCil03HBBaHI11i 1 KOTOpHe ,!lOJilltHU y~OBJIBTBOp!iTI>. TBK11Y, B H3- .

BeCTHO!.t CTBilBHI1 npOTHBOpeqV.BllY JCJIOBHffY 1 KaK Bh!COKSH CKOpOCT:& Bbl

llOJIHeHJ.m 11 Bh!COKali 3~qJ8KTHDHOCT~ paCil03HBBBHI11i npH YHHHIJBJI:&HOY 

o67>eYe Tpe6yeuoll onepaTHBHol.t nauHTH. 

IIoanneHI1e HOBbiX aa,tiaq, pemaeuH?C a a cqeT nporpaMMHWC cpe.ncTB 1 

CBHaaHo c DHe.npeuHeM cHcTelm KAMAK/4/, npe.nJioxeHHOl1 B 1969 ro.ny 

KSK OCHOBH j{JI!i C03,!l~HHH nporpaMMHO-yllpaBJIHeMHX ~H~pOBbiX MO,!lyJieJ.t 

3JI8KTpOHl1RI1 1 BblllOJIH8HHWC Ha HHTerpaJI:&HbiX CXBYax. B CBH3R. C 3THM 

pacm11p~JIHC:& H yCJIOlltHHJIHC:& rJ.lYHK~HI1 nporpaYMHOrO 06ecneqeHHH npH 

pemeHilH 3aj{aq C60pa j{SHHbiX\ ynpaBJI8HI1H. ~ KOHTpOJIH pa60TH 3KCne

p:1UieHT8JI:&HWC KOllllJIBKCOB • 
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IIocne.noBaTeJI:&HaH peaJil138UHH YO,!lYJil>HOro npHH~Hna B paapa60T

Kax ~,!lepHO~I13HqecKOit annapaTypbl n~a:Boilfle~,- C O,!lHOlt CTOpOHH, B 

KOpOTKHe CpOKH C03,!laBaTi. iioBble yCT8HOBKH H, C ·~pyron, - ·. 

onepaTI1BHO H3Y8HHT:& CXeuy 11 COCTaB o6dp~OBaHI1H. pa60T810~X ycTa~· 

HOBOK. Y~eT aTnx ycnoBHlt onpe.nenHeT .Heo6xo.nMuocT:& coa~aHHH cne~ 
~Hfl.JI:£.Hol.t6Hei.JrHoTeKH yHI1Bepcan:&HWC anropHTUOB.~na HaHCiOJiee'xapaK

TepHHX aa.itaq KJiacca 3KCnepi1U8HT-OB c uem10 ycKopeHHH pa:ipa60TKH . 

np.orpaMVHOro oi5ec.neqeHHH HOBIJx ycTaHOBOK~ B CTPY~Typy nporp~U~HO;
ro o6ecneqeHHH ,!lOIDitHbl 38KJI8)1HB8TbCH.BOSIIOlltiiOCTl1 6UCTpofero Ha

CTpOMK11 .nnfi sqeTa·· Hai.!eHeHHil. BHYTPH · ycTaHOBKH. 

•· IIpoi(ecc · 'npci:ae.neintH aKcn~pHueHTa · YOlltHo· paaj{eJII1n. fia · Heimon:&Ko 

3TanoB: npoeKTI1pOBaH~e 3Ki:riepHMBHTa; paspa6oTKa, Hana_ii~a 11· onpe

j{BJieHRe xajiiutTepHC.THK. ~opy~o~aHRH ·YCTaaO:BKR i npoBe,!lBHRe naMepe.;.. 

Hiil1 · H Haitonnenne ,!laHHwc;. o<ipi3.6oTKa RH~opuaus11 n nonyqeHl1e tl)Hal1qe

cKHX peayJI:&TBTOBo 

H~ 'aTane. npoeKTHpoBaHRH 3K!JnepnueHTa SBM. 11crioii:&ayeTCR j{JIH 

onpe.neJieHHH cxeYu ll OllTHMaJI:&HOi KOHCTPYKUHH y~TaHOBKH,,!lJIH.onpe.ne
JI~HRH ~peeioBaHHil K TQqHOCTHHW xapaKTBpHCTHKaU odopy,!lOB8HI1H-~ .. oeiec

neqHBaD~HM neo6xoi11uyiO xo~HOCT:& KOHeqHHX peayn:&TaToB. C nouo~LD 
9BM YO,!leJIHpy~~ qJI13HqecKHe ycJIOBI1H 11 npoueccu.~KcnepHMBHTa. P~ayH:&-

• > 

TaTu uo.neJIHpoBaHHH 11cnon:&ay~TcH, B qacTnocT11, ·~.ria BH<iopa' n oTJiai{-

i.m anropl1TMOB o6pa60TKH ,!l8HHWC. . 
·:·', » > t. > - > • •• • 

3Halli1T8JI:&H8H qacT~ o6opy,!lOll8HI1H RarOTOBJIHBTCfl ,ltJifl ICBllt,!lOrO 

sKcnepi1MeHTa no HH~HBH~yan:&~W. npoeKTau. ldccnei{o~aHile;~aeioqHx xa.:. 

paKTBpl1CTHK,.BHCiOp OllTHYan:&HHX aaaqeaH£1 napaueTpOB OTien~HUX 3Jie~ 

YBHTOB ·ycTaHO~Kll,, ~YHK~I'fClHaiii.HbiX. yaJIOB 11 Bcero' KOMnJieKca· i:x:i~py.no
BaHHa· - O,!lHH 'Ha urui<ionee TPY~OB!.IKHX 3T81lOB ~itcru}piluimTa. tlcnon:&ao

BaaHe ·aBM Ha STOll 3Tane noaBO.riHeT aBTOYaTH~:I!pOBaT:& .. npouecc HCCJie

,!lOB'aHI1H ·o<iopy.noi3aHI1H l'i lla.Jiai{KH YcTaHoBKH~ npoBecT~. ero 6onee ~~~
Hoi c·ny~Hu KaqecTnou. 
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Coop H HaKonneH~t~e aKcnep~t~MeHTani>HO~ MHwopMan~t~H - ocaoBaaa 

aa](al{a 9B!A Ha 3T~ne H3MepeHHi1. J!Jo6iie pa60TLI, npOBO].t~~ue YWnR~Oi\ . ~ . . , - ~ . 

B nponecce li3YCpCHl!i.i, He ].tOHlKHbi CHlUltaTI> llpOH3BO].tHTCHl>HOCTH. 3KCllC-

pnMeH~EaJII>HOrO ooopy)toBaHHH_. BTopaa, M ~e Y~Hee BalltHaa, aa](aqa aa

KmoqaeTcH· B llOC'POHHHOll KOHTpOJie ( TCXHMqecitHi\ KOHTpOHI>) BCCX 3B9Hl>-
- . . ' . - - .. . -. . ~ .· 

eB ycTaHOBKH, ~enpep!iBHO p~ClOTalO!llCi\ E TC'I{CHHC '{a COB 14 ].talle CyTOK. 

9cWJCKTMBHOCTD STana H3MepeH!tl~, OCo6CHHO B 3KCil9pltiiiCHTax llOH_CKOBO

ro xapaKTepa, aaBnCRT OT Toro, HacKOHI>KO nonHa cxeua o6paoo~KH 

COcih!TitiH 1 peannayewaa B peani>HOM EpeloleH~, H_KaKaH ~OHH C06!iTHii 06-

paoaTh!BaeTCH no 3TOH CXCMC (ffiHaltlqecKHi\ KOHTponi>). PaaBHTHe MBTO

){HKH ~!, B qaCTHOC.Titl, BHC)tp6Hitle nporpaMMHO-ynpaB{IHCMb!X UO)tyne~ 

aneKTPOHMKM noaBoJIHno nepe].taTI> HeKOTopae clJYHKI.U111 ynpaBneHMH aK

cnepMMeHTaJII>Hb!U o6opynoBamtew B!i'lltlCJIHTeni>HOU YamHHe. B HauepH

Teni>HO-BblqHcJIHTeni>HOM KOMllJICKCC 3KCnepH!.46HTaTOp HBJIHCTCH aKT!t\BHWI 

3BCHpM B CliCTCM6 ynpaBJI6HI1H 3KCll6pltlllCHTOM. 9TOT i!JaKTOp onpe)tCJIHCT 
. . . . . ·-., . . 

aa](a'ly o6ecne'leHHH ){Hanora aKcnepHYCHTaTopa c 9BM. 

PemeHHe COBOKYllHOCTitl nepe'lHCJICHHUX 3a].ta'l Ha aTane H3MepeHHtt 

ooycnaB.JIHBaeT coa)taHHe cnenHa.JII>Hux MYJII>THnporpawMHUX cHcTeM o6ec

ne'leH~t~H aKcnepnMeHTa. . - . 
rnaBHaH UCJII> paooT, llOJIOEeHHUX 1l OCHOBY )tltiCCepTaUHH, - C03)ta

HHe nporpaMMHOrO o6ecne'leHHH SKCnepltiMCHTOB, npOBO].tltiM!iX Ha npOTOH-
, • • • • - > - • 

HOM CHHxpoTpoHe ~~Ba (r.CepnyxoB) c npHueHeHHeM ycTaHOBKR HOPA, 

a TaK~e KOIJllJICK~OB nporpaMM )t.JIH Ham~.){Kitl YCTaHO~KU AJ!b<I>A It! CMCTC

Mbl 6eC!PHJI:&MOB!iX MCKpOB!iX Kawep cneKTpOMeTpa MaC murn. B npouec-
< -~ •• - - ' •• 

ce pa6oTu aHaqHTeJI:&Hoe BHRMaHHe YACJI~Ho~o6!llett opraHHaan~t~H Ko~n

neKcoB nporpaMMi pemeHH~ aa)ta~t aBTOMaTH'lecKoro pacnoaaaBaHHH 
~ - ~ ... · : .. _. .. ~ ' · ... -- -

TpeKo:s-; coa)taHMIO KAMAK-opltleHTHpoBaaHux KoMnoHeHTOE nporpawwaoro 

ooec-~eqeHHHi paapa6oTKe nporpa~w, peanHayKJ!llltiX BUBO){. ltiH!lJop-~~u;~; 
~ . - . -~ . '-• . . . ' ~ . . . . . . 

093 CHUlKCHHH peaKTHBHOCTitl CRCTC!.Ibl npltl oOCJIYlKHBaHUM aanpOCOB <j)H-
3MqecKoro ooopy~oBaHHH. 
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~RCCepTanHH COCTOHT ltl3 BB6){CHHH, llHTitl rnaB H aaKJIIO'lCHHH., 
. . . --· . '· , .. -··, .· - . ·. . ' 

B nepBoki rnaBe np~t~BO){HTCH H~o6xO){Hiofble ( c J:O'lKH apeHHH , coa~a:-

HHH nporpaMMHOrO. o6ecneqeHHH). CBB){CHHH 0 COCTaB6 o6opy)tOBaHHH !IJH~. 
. . ; . . . . ' . ~ ... ' . ~ ·; . . . ' ·~ . . '_.· .. ' 

aHqecKIDC YCTaHOllOK. OnltiCaHbl ycTponcTBa H npHBC){CHbl_ xapal5T6pHCTH:;- '., 
. . 

Kltl Tpex OCHOBHUX TltlilOll 6eC~ItiJI:&MOB!iX KOOp)tltiHaTH!iX ){BTCKTOpOB: -HC-
_.: .. -. . - . 

KPOBh!X, lo!HoronpoBono'lHb!X nponopur.ioHan:oliax H Jlpei\I!JoBux KaYep. Ilpltl-

llBJICHii KpaTKHe C:BCJICHHH o6 HHTBHCUBHO, pa3BHBaiO!ll6.L!CH CTaH)tapTe 

KAMAK/4/ • 

,_Ha· IDtHHH. C. pa~CMaTpltiBa6L!bllofltl 'YCTaHOBICaUH pa6oTaJia 3BM. TUll? 

E9CM~/5/ c pacmHpelinon ~nepaTHBiiolt naMHT:&ID, 'ocHa!lleimaa KaHanoY 

cBHaltl MKC~I n .cx~wo~ npepb!BaHHa/6/. B cocT~ BHewunx aano~llmi.~IIU1x 
ycTpOHCT~ 9BM BKJIIOli6Hbl HaK~nHTeJIH Ha MarHi1TH~~ neHT{-( HMJI). EC-5012 

" c~c-Gos, coBMecTn~o~ue c HWI wo!llHux aBM murn - c~C-I604A, ESCM-6, 

C~C-6400. B JiaqecTBe'aab!Ka.np~rp~MYnpoBaHHH.Rcnon:oayeTcH noKOMaHA

Hii~ 'anTOKO.lt ACCEMEJ!Ep/7/: Bwbiu .KOY~OHBH~~~~ ltlcnon:oayeuoro MaTeMa

TH'lecitciro o6ec~qeHHH 9BM H~JIHCTCH HHTepnpe;HPYIO!llaH CltiCTeMa I.1C-2iB{ 

].tOilOJIHeHHaH- cepBMCHHMitl CHCTCM~UMH., ~porpaw~aMH/9/ ~ . 

YcTponcTBO ~cinpfi~eHHa'c ycTaH~BKaM~ M~C H HOPA/IO/o6ecne'lH

BaeT O~HOBPBMBHHyJO. nep~].taqy HHilJOpMaxtHH OT JIBYX ~eaaBMCitllofliX HCTO'l

HHKOB (KpenT KAYAK H ycTponcTBo cqnTbiBaHHH HHI!JopYaUHH c HcKpOBh!X 

KaMep). ~~H ,CBfl3H C y~-TaHOBKOlt AJ!M>A Clb!JIO paapa60TaHO ycTpOi\CTBO 

conpaE~HHH E9CM-4..:KAMAK/II/ •• IlOApo6Ho. onHcaHa cxewa opraa~~anHH 
t· . 

o6YeHa nocpe].tCTBOM ].taHHoro yQTpoi\cTBa. 

B ~KcnepHMBHTax, npoBO){HMbiX Ha ycKopHTenax ane~o~eHTapH!iX qac

THn, llOTOK HHilJOpManHH 06blqHO HY96T UHKJIHqecitltl~ HllllYJI:&CHbln xapaK

TBp; B _npOM6llYTK9 BpeM6HH ll, f B CJiyqai\HbiB YOM6HT!l perHCTpHpyi>T

CH COClbiTHH, SaT eM CJie)tyeT nay a a. COOTHOillCHHe !J t ltl nayabl-! :10 o 

Citopocn Ha6opa sKcnepHYBHTM:&Hux .7.taHH!iX B npouecce MalolepenHn on

pe~eJIHBT ai!J~eKTHBHOCT:& Hcno.JI:&aoBaHHH o6opy].tOBaHRH. CoBpeweHHble 
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ycTaHoBKI4 uoryor pa6oian c qacorooroa ;zto 105 rtt. ·B aTI4X ycno:sHfix 
. . . 

:spewa nepefinDt~eBHli uamHJW aa npHeY K :spe11a npHella HB(popua~HH a:s-

naeorcit o;ztuoa Ha ::sa:meitm14X xapaKorepzcormK· 9BM, · onpe;ztena'Bl!Iiea npoHa

:so;ztHTem.uocori. ycoraao:srui. 
. ' . 

B Koli~e r.na:sbl oruwaa!l a.nropHTY!l c6opa ;ztaHH!lX oor aKTI4BH!lX 

BH6WHHX OO:b6KTOB; .J 

BO BTOpO~ rna:se paccuaTpH:SaDTCfi HaaHatleH14e 1 COCTaB 14 CTpyK

Typa OCHOBHbiX tlaCTe.it nporpaMYHOrO OCiecnetleHHHi Y6TO].t!l 8B,TOYaTH

aal\14H, 14Cnon:&ayeuue· ninl ero paapaeioTHe. Omtcaau aa;ztaliH, pemaell!le . . . . 

C llOI.IOI!t:&IO 9B!A Ha 3Tane HarOTOB116HI4H 14 HaCTpOitKH OCiopy].tOBaHHH. 

ITpH:se;zteHbl_anropHTYbl onpe;zteneHHH xapaHTepHCTI4K paa~q~ ;zteTeHTo-
. . . ' 

poB. 

0CHOBHUliH xapaKTepHCTHK8.liH 6e~HJI:&UOB!lX Kallep_HBJIHDTCH a!J1-

!J1eKTHBHOCT:& 14 Koop;ztHHaTHaH TOliHOCT:&. S~eKTHBHOCT:& Hauepu onpe

;zteJIHeTCH OTHOW6HI46Y liHCJia aaperHCTpl4pOBaHH!lX :S He.it TO'l6K 1 npi4-

Ha;ztJielltaDtHX TpeHaM, K OCillleJy t~Hc;ny onoaaaaHbiX TpeHoB. Hail].teHHblit 

TpeK HCllOJI:&ayeTCH ].tJIH onpe;zteJieHHH 3WWBKTI4BHOCTI4 KaYepm .lli4W:& B 

To~ c;nyqae, ecnH OH uor CibiT:& onoaHaH 6ea npi4BJiet~eHHH HHIJ1opuattHI4 

c ;ztaauoa itauepJi/12 ~ 22/. 
!lye~:& ;V - 'lHCJIO Hmaep :e ycTaHOBHe, #n-rin - YI4HHMaJI:&Hoe 

'l~ICJIO TO'leK, onpe;zteJIHIJlltHX TPBK 1, 14 KOYllOHBHTbl :S6KT<ip~ rJ_ onpe-

,l(BJIHIOTCH: 

d... 
_ { I, ecnl4 B L- KaYepe ecT:& TO'lKa aa TpeKe; 
- U -·:s npOTHBHOM cnyqae; 

i = !,2~ ••• ~.,.H. 

·3a O~BHKY 3WWBKTI4BHOCTH l -Kauep!I ua Bb16opKe Ha M i'peHoB 

llPHillHiaeM: 
M M 

E.i. = L Sil(/ L !1;_K, 
~=J. IC•1 

8 

~ 

' ,, 
I 
'!' 
I 

l 
J. 
a, 
il 

t 
l. 

" 1 

l 

{)c-1( H . ~ :~. Llf~~: . onpe;~teJIHDTCH ~ . -' . ;: ... 

-. p. . _.. . ' ' '• 
a) ecJIH E. ci.~- > Nmtn. , TO O.·K = cL, 

.i:f. .... 

AI 

.. ;· . 

iliK=.J. • 
' 

6) ecJi14'L-d.i=N~t'n. ·,oro 5i;=O,-lli~e-=(ili;_)mocl2. 
' i~-t . 

IlpHBe;zteH!l OHHCaHHH ··;ztByX LIBTO].tOB onpe;zteneHHH TO'lHOCT¥1 .ItaLlep. 

··' 

.B npouecce HauepeHI4ii nu!J1opuauua HaHannH:saeicH aa.u,arHHTHon· 

neHTe. ;llnanocne;ztyiOil!eil oeipaeioTHH y.zto6Ho :sc10 HHqiopual\1410, BaKonJieH

HYIO aa aaHOH'leHHu.it aT an Hauepeiu1ii, o[lopLlHT:& _:s. BHJte e;~t14Hol.t norl4'le

CHoil aanHC!tl H CHa6].tiiT:& H,l(eHT!tl[lHJ.tHPYBlll!eii HHIJ10pMattHeii. ITpV.BOJtHTCH 
'_j ., ·- . •. • • ·. - • ·., •· 

!J1opuaor. aamtcet.t H oni4CaHHe naKeT!l no;zinporpa!JM paeioTu c llaranaot.t 

Jl6HTOa. ~OHTpOJI:& paeioT~. an~ap~Typhl B peaJI:&HOLI MaCmTaeie BpeYeHH 

OCHO:SaB Ha CTaTI4CTH'l6CKOll aBaJIH36 perHCTpHpyeuo1t·HHclJOpMal\UH. Pac-
• • •- ,-· • 0 ' ', '• .J o d ; • ~ • '• ' • L 

CY_~Tpe_a~ nporp_au_u~o~ItOHTponupye~ble n~paueTpu paamt'lHhiX, aneueHTOB 

YCTaHOBK_H. ;llJ11l Ciec!J1HJ1:&MOBbiX_KaMep iiCllOJI:&ayeTCil ].tBa:.YPOBHH KOHTpO

JIH - Hoop;ztHHaTHUii 14 TpaeHTopaua. Y.ztoeiB!lM cpe.ztcT:sou :suayan:r:.aoro .. . ' . ~ . .. . . .. . 

KOHTpOJIH paeiOTbl Bcero OCiO~YJtO:SaHI4H ilBJI!leT.Cil.BbiBO].t reo!.leTpl4~eCKO": 

ro uao6pallteHI4H perHcT"pnpyeu!lX coeiuT!tllt .c JHaaauueu.aneueaToB. cHcTe-. . .• . ' . . ~ . . -~ . . . . . ·.. . . . ·: " ' 

Llhl HaeiHpaTen:r:.aoro.aanycKa 14 paaueTHo~ onoaHaaHhiX TpeHo:s. B onl4-
. '. . . . ~- . . : : ., . . . 

CaHH!lX CTaHJtapTHhiX nporpauwax Hcnon:r:.ao:saaa :soaMQ;J;HOCT:& nporpal.l-: 
,":· ... . '· . :' ' . . 

uaoro auanl4aa aaallT_ocTH AUIIY .14 Ciy!J1epHao:saua!llt. ~hiBOJt, _'ITO. noaBo_na~ 

6T npOH3BOJtHT1> BbiBO,l( JtaHHhiX napaJinen:&HO C paeiOTOia tteBTpan:&HOro 

npotteccopa!13/ • ,_CTpyHTypa H COCTaB OCi~PYJtOBaHHil yCTaHOBKH aa;zta

DTCH ~eHnapaTI4BHbiiiH TaeiJII4J.t8lll4. . ·. 

:B ycno:sl4ax, Kor.na a1tcnepRueuTaTop y.ztanea oT SBM aa aaa'll4-
. . ', :- ~-· . . . . . ,•. ' . 

Ten:&aoe paccToHaue, aa;ztat~a opraHI43aUHI4 ero JtHanora c uamH~olt npe,n-

CTa:snaeT OCOCihllt 14HTepec. Tpy.ztHOCTH peanHaattHU .1(14anora CBH3aHU C 
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ae6on:&mon Mo~ocnD SBM, Bli,lleneaHew e.zlmiicTBeaaoro (il ·aamew cny-

qae) KaHana cBasR aa Bee Bpeull .zlHanora npm BcnoworaTenuou xapalt

Tepe- 38,ZlS'll1i llli,li6JI6HH6ll ;!tOUOJIHRT6JI:bHOit naUHTH 1 opraHI436UH6it aliTO

JISTH'l6CKOrO OTKJiil'l6H14H .T6pYHHana B cnyqae KaKHX-JU160 HeHCnpaliHO.-· 

cTen B aew.B § 4 BTopoR rnall~ onHcaHo nporpa~~uaoe o6ecneqeaee an
ciiaBHTHO-UI4!f}poBor6 .ltMCnJI6R "Blf.nEOTOH-340". llp6;~tJIOJ:6H cnoco6 ~OpYH

poBai!HH 6H6JU10T6KH UOCTOHHHWC.lJaCTeit Hao6pallt6HHit H naK6T Cfli.H,ll;apf

HHX nporpaYM pe,ll;aKTMpOHaHHll 6H6JIHOT6KI4 H B~O;~ta HH!f}OpYal(HH'B paa

Jll4'lHHX·~OpllaTax/l4/. 
B aaKJiillJ6HHe l!Topoit rJiaB!l npHliO.llHTCll.COCTall 6H6nHoTeKH CTaH

,ZlapTH!D( npo~pa1111 ;~tJIH 1macca aKcnepHweHTOB •. 
fl 

i3 TpeneR rnaBe paccuaTpmnaeTca cocTOHHHe npo6neu!l pacnoaaa

BaHIHI TpaeKTOpHtt .. qacTHU ( TpeKoB) lf, B ocaonaou, npallmnmel1HI:lX 'Tpe

KOB Ha liJIOCitOCTH. ilpHB6,lt6H OCiaop !.16TO.JtOB .H aJiropriTMOB pacnoaHaBa

HHfl Tpe!toB. CylileCTBYIO!l\H6 M6TO,Zlhl, npH HCUOJI:bSOBWIHH HX ]{Jill I(6JI6l1 

3KCnpecc~o6pa60TKH B peXHMe pa60Tbl Ha JIHHHH C ycTaHOBKUIIH,_HM6ilT 

paJt ae.nocTaTKOB: we,llneHHa.lt CKopocn.pacnoaHallaHH.R, 6on:&mol1.Tpe6ye-
.-,. 

MhlH o6~ell onepaTHBHOH llUIIHTH, H6BblCOKall a!f}WeKTHBHOCT:b B'YCJIOBHHX 

6on:&mnx !f]oHOBhlX aarpysoK Kauep. llpH paapa6oTKe anropHTua ~HHTP 

cymecTBeHHO ytJHThlBaJIHC:& TaKne oco6eHHOCTH co6h!THI1, perHCTpnpyewhlX 

66CWH:JI:biiOBhlYH KOOp,llHHaTH&YH . .zl6T6KTOpaUH 1 KaK Ya:JIOe KO:JIH1J6CTBO TD

li6K Ha TpeKe (KaJJ:,ZlaH TOlJKa perHCTp~tpyeTCll OT,Zl6Jl:bHOl1 Kauepoit) 1 3Ha-

.1JRT6Jl:bHhl6 paCCTOHHHll· 116X,Zly TO'lKaVH TpeKa (60JI:&mHe paCCTOHHHH )161:

.llY Ka:uepa~om), npavonnael1Iiocn pacnoaaanaeuhlX TpaeK'ropnn. 

0CHOBHhl6 oco6eHHClCT!tl ~HHTPa. aaKJID'lailTC.It B cne,itylllll6Y: 

- UOBWn6HHe 3qJW~KTHBHOCTH pacn03HallaHHll 36 C'l6T fiOCJ!6.llOBa-
.. ·.· .,, 

T6Jl:bHOrO npHM6H6HHH HHTepnoJIRI(HH npH OTblCKaHHH T01J6K 1 onpe~e:JIHDlilHX 
·- -~ . 

TpeK; 
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_._ywea:&meaue :Bpeueaz BWio.liHeHitH a:uropHT!Ia nyTeY,yt~eTa "me~ 

1'0pHH" HanpaBJI6HHO~O nepe6opa; 

- o61!lall onTuvv.aaUHa npouecca pacnoaaaBaHHR. c ytJeToLI paaaoo6-

paaso! anpHop~oll liHWOP118lUIH t ne.pe,AaBaeMol 'lepea arinapa! IPB.KU'Ie-) 
'. . - - . 

CJU1X napali6TpOll. ilpHB6;lt6!W llp6YeHHbl6 xapaKT6pHCTBKH pa60Tbl J.lHHTPa, 

OU6HKH a[>!f}eKTHBHOCTH pacnoaHaBaHHll; ·BpelleHa pacnoaHaaaHHll KOHT

pOX~HOrO co6~TH.It paaJIHliH~MH anropHTYawH/~5/. B nocne~HHe ro;~t!l 
paapa6o1'aH~ dllCTphle annapaTH~e _npo4eccopg pacnoaHaBaHHR. OnHcaH · 

. . -
pH)t TaKHX np046CCOpOB H peanHayell~e HIIH 116TO;lt!l pacnoaHal!aHHH. 

.s t~enep~o£'1 rna11e onmcaHu cocTall aimapaTyp!l ycTaHoBo~ t.rnc 
OMHB H AH~A, a taxze CHcTeKh! nporpaKNHoro oaecne~eHHH, Hcnon:&ao

BaHHhle . Hit 3Tana.X HaCTpOllKH HX oOopy,ll;OBaHlill. 

ilHTHYeTpOBblit varHHTHhlii lfCKpOBO! cneKTpoveTp M*C mum RBJIR6T-
~< 

CH YHHBepcaJI:DHOa YCTUHOBKO.Il, npe,llHaaHatJeHHO.Il. :z;nll HCCn6,ZlOBaiiHlt 

BaaHYO,ZleitcTBitlit tJaCTHI4 BhlCOKol1 aaeprHH. XapaKTepHaR ocodeHHOCT:& 
... 

YCTaHOBKH 3UKJIDqaeTCll B TOM, 'ITO 3~6C:b O~HOBp6LI6HHO npHLI6Hll~TCll 

~l!aYCTO,lla perHCTpaUHH TpaeKTOpHit'!aCTUI(. Jl:JIR peri1CTpal(HH peayJI:&-
. ' . 

TaTOB BBaHMO,ll6HCTBHR nyliKOBblX 1JUCTI1U C B6~6CTBOM liHW6HH·TIPHM6HH-

6TCRWV.Jl:bLIOBhlH C~eM llHflJOpMUltHV., a ,ZlJIR onpe,Zl6Jl6HHR xapaKTepHCTllK 

nytiKOBHX 'laCTHU :... 6eCqJH:JI:bMOBhlU. 

Pa6oTa npono,Zlnnac:D aa ycKopHTene·H~Bs ( CepnyxoB) aa nnamH 

c SBM ESCM.-4. Oclionaoe Bav.uaaHe Ciblno Y.lle~eao Rccne~oBaHHIO ci-tcTe-. ' . 

Llhl 6ec!f]HJI:DYOBHX KaMep H perHCTpHpyiOUI6! 3Jl6KTpOHt!KH, a TaKllte OTpa-

60TKe'norHKH l!BSHYO,ll6.1lCTBH.It BCeX 3B6H:b6B H3VepHT6JI:bHO-BblliHCJIH

T6JiiHOrO KounneKca. 

llporpaMva ITPU3MA o6ecnelJRliaeT ni:meu, HaKon:neane ila uarHHTHoil 

.Jl6HTe H 3KCnpec~-~pa60TKy' HHtlJOplolaUHH/!2/ • flporp·avJ.!a HJJ66T .llBY~
npHopHTeTHyll CTPYKTypy. 06pa60TKa HHclJopuaQHH npoH~BO.zlHTCH ~- paa

pemeHHIDl npepblBaamew. · B npowelltyTKe veJ:;ziy c6pocavH nytiKa o6pa6aTg-
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IJaeTcfi HHg)opMaitHa, nonyqealiaa 'Il nocne~Hell c6poce ~ 0,1tHO co6b1Tne, 

o6pa6oTKa ItaToporo 6blna npepllaHa oqepeJtHbiM c6pocoM 1 ·Jtooopa6aTI,ma-· 

eTcanqcne Hero. 06pa60TKa ]taHHbiX :BKnJOqaeT qJOplolaTHbiR KOHTpOJU. HH

qJOpMa.I{Hl1,_ Oll03HallaHUe TpeKOil,_ KOOMHHaTHbli\ 14 'lpeKOBbll-t KOHTpOJI:& 

. pa60Tbl' CHCTellbl ,KaMep '· BblllO]t reOMBTpHqecKOrO l1306pa.llteHH.H . C06b1Tl1~ 

aa AUIIY. IIocne]tyiOII(aH, 6one.e non.Haa. o6py6oTKa, npoHa:BOJtHJiac:& c. no

YOII!J>IO O!M>-nattH .. pporpaYMbl IIPO~C. llHUI.{HHpyJOII(He qacTH nporpaYY IIPll3-

MA _H IIPOMMG, opraHHayJOII(He nepeaarpyaKy rue c YarHUTHoro oapa6aaa 

Il onepaTHil.HYJO naua.n_, cornaco:aaHbl, 14 nepexo,1t OT _paCSoTbl 1lJtHOit npo-. 

rpaYMbl K ;Apyroi\ npOR3BO]tHTC!J nepeKJiilqeHRBM KJiallHillH .Ha llY!ll>Te yn-. . -, ; . . - -... . . . ~ .. ~ . - ' . . . . '... . . 

paBneHH.H . 9BM. . . 
-· .. 

YcTMOBKa AliMA npe;AHa~HalleHa JtJIH. Hcc:ne;zto:a~~H pacceaHH.H a]t-

poHoB_B_IllHpoKo:u ;AHanaaoHe ~epeJtaHHb1411Mnyni>coB. YcTpoi\CTBO conpa-

~eHH!l H CSucTpaa sneKTPOHHKa :BblnonHe~bl Il.cTaH;ztapTe KAMAK. OcHo:BHbl-

IJU )teTBKTOpaYH ycTaHOilKU ~Jill TpaeKTOpHbiX H3NepeHH!tl llllJI!JlOTCH npo

nopUU~HaJII>HbiB KaYepbl. 

Uen:&-pa60Tbl saKJIJOllanac:& B OTpa60TKe YBTO;ztHKH HcnoJII>30BaHHH 
'• . .. 

SBM BSC!.!-4 Ha JIHHUH: c annapaTypoit KAMAK, p~apa6oTKe anropHTuo:a 
' •• • > ' ·-" 

npoBepKH paaJIHqHbiX 3BBHI>Bll ,YCT8HOBKH, Ilbi60pe CO:BOKynHOCTJ4 KOHTpO-. . . . . . . 
nupyeubiX napaueTpo:a np11 HacTpol-!Ke nponopuHOHaJII>HbiX KaMep, aBTova-

. Tnaau~rm npouecca no:nyqeHH!I onTHMan:&HbiX aHalleHH!-t napaYeTpoll npo-. ' . ·. ~ . . . - . 

nopunoaaJILHux KaMep, paapa6oTKe anropnTMo:a nporpauuHoro ynpaBne-

HHH llll~po~~MI1 _ll~JtYJillMVJ/16/. . 

CHCTeMa nporpaMJ.IHOro_ o6ecnelleHHH COCTOHT H3 .p!I;zta OT;ztBJII>HbiX 

nporpaMM. Ilporpauua TECT-KAHAJI noa:aonaeT onepaTHBHO npoBepHT:& pa-

6oTy. ycTpoUCTBa conpallteHHH H paaJIHllHbiX MO,JtyJiett KAMAK. 

Il~orp~u~ All~~A-CTEan pe~VJayeT npHeM, ~aKOllJIBHHB .11 SKCnpecc 
. . . 

-o6pa60TKy 11Hg)Op!148L\Vll1 C O]lHOlii nponOpl.\l10H8JII>HOlii K8Yepblnpl1_pa60TB 

ee Ha nyqRe HJI11 oT j3 -HCTOllHHKa. Bapi>Hpya aaaqeHVJfiliH_ napaYeTpoll, 

12' 

:BJI~HIOIIU1X Ha SqJg)BKTUBHOCT:& Kallepu, nocpe;ztCTBOM nporpaMUHO-ynpaBJIH

BMbiX uo]tynea KAMAK, nporpaYMa o6ecneqmBaeT aBTOMaTHllecKoe nonyqe

HHe SallHCHMOCTel-t S!f1tl>BKTHilHOCTJ4 KaYepu OT.STHX napaYeTpO:B._ 

Ilporpau:ua AJIMA-CH np0143IlO]tlriT npneu, H8KOUJIBH11e H KOOPJtl1H8T

HyD o6pa60TKJ MH~OpM8Ul111 OT'CJ4CTBMU"l43 HBCKOJI:&KHX nponopn:HOH8RI>HUX 

Kauep. Bblllo~ peayn:&TaTo:s pa6otu nporpa11u AJIMA-GTEH:l! VJ All:O~A-GH 

npOHallO;llHTCH aa AUIIY H Il HauepHTen:&Hu£1 ueHTp. 

Ilporpau~o~a TpeKoiJol-t o6paCSoTKH AR:O~A-TPEK McnoJII>ayerca AJIH 

onpe;zteJieHVJH TOllHOCTBM H S!f1tl>BKTHBHOCTel-t nponOpl.\HOH8JII>HbiX·KaMep. 

. GTpyKTypa ycTaHOBKlil (lfficno .Kauep, qllcno npoBonoK Il imx, 

cocTa:a :H nopH]lOK pacnono~eana Mo;ztynell sneKTpOHHKH B Kpellre KAMAK) 

;ztna.nporpauu All:b~A-GTEHJt, AJIMA-CH n AJIMA-TPEK aa]taiOTCH B BVJ]le 

JteRnaparniJHux TaoJIVJu. 

B STOl-t rnalle OelCyX;zt8lOTC!J YBTO]lU .ooecne~eHUH YHHBepcani>HOCTH 

H rVJOKOCT:H KOMllJIBKCa nporpruilol K8K cpe;ACTBa yqeTa M!fOropelltVJlAHOCTU 

ycTaHOilKH 11 B8pll8L\11H yCJIOilH£1 npo:Be]leHMH SKCnepli!.lBHTa • 

B' naro£1 rnaBe paccuaTpVJBaeTCH uareuaTuqecKoe o6ecnelleHHe 

UlriKRa SKcnepllM~HTOB no nOHCKY HOBUX MeTaCTaOURI>Hb!X qacTHll (l!OPA), 

npOBB]tBHHOrO COilMBCTHO COTPYAHHKaMU O!Hll! Vi 'HVII1H'll l.ll'Y Ha yCKOpHT.e

Jie ll~BS ( Gepnyxoll). XapaKTepHue oco6eHHOCTVJ aToki·paooru aaKnroqa

JOTcfi, :ao-nepBUX, Il HeTpa]tUUHOHHOM ]lR.H <!KCnepllMBHTOB Ha L\UimU~ecKUX 

ycKopHTenax noToKe ;AaHHUX. B paccwarpuBaeuou UHKne aKcnepHMeHTOil 
r 

per:HCTpal.\HH COOllTHif npOH3B0,1lHTCH Il TelleHHe IlCero L\MKJia YCKOpHTBJIH. 

IlpH aTOM BHe SBM ReT 6y~epHol-t naMHTH ]lOCTaroqHoLl euitoCTH ~nH pas

pallH11IlaHVJHnoroKa DXO;ztHbiX. )taHHUX/17/. 

ETopoLl xapaKrepHoll oco6eHHOCT:&IO paccMaTpnnaeMoro L\V.Kna sR

cnepuueHTOB HilJIHerca noncKo:sutt xapaKTep, npe,11onpe~emiBnmn neooxo

JtHMOcT:b"noJIHoii OopaelOTKU ·co6biT~Hi B. peaJI:&HOIA MaCUITaCle IlpBMBHH. 
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Yrtaaa.HHue ·oco6eHHOCTH 6mm yt~TeHu npu coa,JtaHHH H.1Ul!i cne~HaJI:&

aoii onepauuoauoii CllcTeuu-,JtncneT'lep~/I?-IB/, a Ta.Kllte KounJieKc~ npo

rpaLUI c6opa ·u aaKonneHHH ,Jtammx Ha ·uarHHTHoii neHTe; : o6pa6oTKH, 

BKJI~t~avmeli aBTOMaTU'lecKoe pacnoaHaBaane co6uTH~·B ·ycnoBHHX 6oJI:&

moii q,oao:Boir aarpyaKn ;_ BUBO.Jta peayn:&TaToB. 

CoBmtynaocT:& nporpauu, pa6oTaJOIIU1X no,Jt ynpaBneHneu ,JtHcneTt~epa, 
. ' ' .. .J 

paa,Jteneaa Ha t~eTupe npnopnTeTHhiX ypOBHH. YpoBHH c ueH:&mnuz Howe-

par.m V.ueiOT 6onee BucoKHii npliopi'ITeT. BunoJIHeaze nporpaloir.~ Kaitoro

nn6o ypoBHH npepuBaeTcH, ecJIH noaBJIHeTcH pa6o1a ;1\JIH nporpar.n.1 6o

nee BbiCOKOrO npHOpUTeTa ·(;1\llC~UJIHHa ;1\HCneT'leplUia~Hll C a6COJIIOTHblloiH 

'npHopnTeTawn). Bucmllii- ayneBoit npnopllTeT RueeT no;l\nporpauua npn

eua; nepBu1'! npllopllTeT- q,opuaTHblii KOHTpon:& mi(J}opua&m n sannc:& a a 

. MarHH_THYIO JieHTY; BTOpoil npHopHTeT - o6pa60TKa COClb!TH£1; B OT,lt.eJI:&

Hblii - 3 npnopllTeT Buaeceau nporpauuu Bb!BO,lta na(J}opua~n Ha net~aT:&. 

TpeTRii npnopllTeT paa,JteJieH Ha ,ltBa BHyTpeHHt!X •. K nepBowy · OTHocnTca 

ne'laT:& HH!J?OpMaUllH 0 COClbiTHHX, Y.ltOBJieTBOpHBWHX nporpaL!MHbllol KpHTe-
...._ 

pHHLI OT60pa (B onepaTHBHOL't naMHTH Bbl,lteJieH 6ylj)ep ]\Jill Tpex C06b!Tllt!) o 

Ko BTOpo:uy'- ,ltllarHOCTH'l6CKHe CJOClllleHRH 0 KpllTHlleCKO!al COCTOHHHll 

nporpaYMHO-KOHTpOJIHpyeMbiX napaMeTpOB H llb!BOJ{ llCllOio!OraTeJI:LHOlt HH

!lJopM?-~H no Tpe6oBa.HHil onepaTopa. 

. Bu6paHHaH !lJYHK~O!laJI:LHaH cxeua o6ecnelleHHll noaBOJillJia npo

BecTn nonHyiO o6pa6orKy Been HH!lJopuaunn B peaJILHOM uacmra6e 

BP~~eanl201. 
~opunpoBaHne B npo~ecce o6pa60TKH TecT-BeKTopa co6b!THH, xa-,. 

. paitTepnay10111ero peayn:LraTu npoBepKH paaJIHllHhiX KpRTepv.eB, n aannc:L. 

ero C HCXOJ{HO!i HH(J}Oplola~Helt Ha UarHHTHYil neHTy ll03BOJI~H peSKO CHH-

3H_T:& BpeMH llOBTOpHOit - Bb160pO'lHOit o6pa60TKH C06biTHit. 

·Pa6oTa 9BIA Kru.t Ha JIHHHH C ycTaHOBKOil, Ta.K 14 ll pe:uue. o6pa-

00TKH HH(J}~plola~HH, C'IHTb!Baeuoli C UarHHTHOH JieHTbls OCYllleCTBJilleTCll 
B pauitax e;I\HHoro o6ecnet~eHHH. 
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OCHOBHHE PE9YlhTATH 

I. PaapaCSoTa.H n nccne;I\OBaH a~eKTHBHHn anropHTY pacnoaaaBa

HHfi KYCO'IHO-JIHHel!Hblit TpeKoB, perHCTpnpyellhiX yCTa.HOBKa!AU 113 Ciec

(J}HJI:&IIOBhiX Kal4ep. COa,lta.HHaH Ha OCHOBe STOrO aJirop>!TJJa CTaH,JtapTHaH . ~ 

nporpauua l*HTP HCllOJI:&SyeTCH B oCiecne'leHHH pll,lta SKCnepHL!eHTOB. 

2. ~JIH 3BM E3CM-4 paapaoOTa.H H C03,ltaH KOMilJI6KC CTaH,JtapTHbiX 

nporpaMM pe.ztaKTnpoBaHnH u Bb!BO;I\a .naQ~opua~nn a a Al..Ul~ n .JtHCnneii 

"BJmEOTOH-340 11
• ~OpMaJIHSOBaHHOe onncaHHe CTpyKTypu ycTaHOBKll ;l(JIH 

nporpaMM .!Hl.tiO.zta Ha AUIIY remleTpnqecxoro HaoCipal!teHHll perncTpnpye

MhiX COOb!TllH 33]\aeTCH ]\eKJiapaTltBHbllo!ll TaOJIH~ar.m. Bb!BO;l( opralill30BaH 

TaK 1 llTOObl He CHlllltaJiaC:O peaKTHBHOCTl> CHCTelo!bl Ha aanpOCU. OT ilJH3H~ 

t~ecKoro oCiopy,noBaHHH. B naKeT JtHcnne~HbiX nporpauu BXOJtllT q,opul1po

Ba.HHe l1 pe.ztaKTHpOBaHHe 6l1ClJillOTeKH llOCTOllHHbiX llaCTeli H306pallteHn~, 

BbiBO]\ T6KCTOB ,, TaClJIH~ ·n rpa(J}HlleCKOlt llH(J}OpMa~n. 

3. Coa;l(aHo nporpauJJHoe o6ecneqeane npneua, HaKonneHllll n aK

cnpecc~o6pa6oTKR ;l(aHHhiX ,nnH CllCTeMbl 6ec(J}l1JI:&MOBbiX KaMep cneKTpo~ 

MeTpa MHC_ OHHH, KOTopoe l!cnon:&aoBanoc:&. aa sTan e. aacTpoliKn o6opy

.JtOBaHHH Ha JIHHllll c a .aM EoCl.l-4. 

4. nnll OTJla]\KH annapaTypbl ycTaHOBKH AHb~A Ha JIHHHH c E3CM-4 

paapaCSOTaHbl H C03;1\aHU: 
r 

- yHnBepc'an:&aun orecr ;/\Jill npoBepKn ycTpoifcTBa conpHllteHllll E9CM-4-

KAMAK H paaJU!'lHhiX MOJtyne~ KAMAK B ·naorepaKTHBHOM pe~:Hue;. 

- ueTo,nnKa a cooTBeTCTBJIO~ee nporpauuaoe o6ecnet~eane cTeH;I\a ;/\Jill 

ncnuTaH»ll nponop~noaan:&Ho~ xauepu. IIonyt~eHne xapaKTepHCTHK npo

naBOJtHTCff B aBTOMaTH'leCKOM peaHiole C llOio!O~:LD nporpaMMHO-ynpaB

Jlll6,1o!hiX MO,ltYJieli KAMAK; 
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- nporpaMMHoe -o6ecne'leHHe c6opa, .HaKon~eHHH H o6pa6oTKH ~aHHUX 

~JIH ycTaHOBKH na HeCKOJI:&KHX npcinopiU10HaJI:&Hut Kauep. CocTaB an

- napaTyp!i 11 3J16KTpOHHK!t1 a~aeTCfi C -llOIIOI!l:&IO .lWK1IapaTHBH!iX T86Jll11h 

'ITO noaBOJilieT np!!»eHllTI> o6ecneqeane npH Bap:&Hpollamm B mHpoKMX 

ripeAenax KOHWHrypaUHM ycTaHOBKH~ 

, 5.'·Paapa6oTaHo H peaJIHaonaao waTewaTH'lecKoe o6ecne'leHHe UHK

na ;)KCll6pHW6HT8Jl:&HliX ~CCJ16~0BaHH~, llO n.oncKy HOBUX MetaCTaCh1Jl:&HUX 

qaCTllU (HOPA), ll03BOJIHBmee npOBOAHT:& ilOJIHYJO o6pa60TKY Bee~ 3KCne

pllii6HT8JI:&HOit HH~OPMUUHH B peaJI:&HOM MaCmTa6e Bp6li6HH• 06ecne'l6HH6 

BKJIIO'l86T nporpaWMI:l C6opa, Oil03H8B8HIUI Tp6KOB 1 . YHOrOMepHOrP !iHUJIH_

aa 1t1 CT8THCTitl'l6CKOfi _o6pa60TKH. 0co6eHHOCTZ 3KCne~HM6~Ta COCTOHJIH

He TOJI:&KO B llOHCKOBOY xapaKTepe, HO lt1 .B H6Tp~HUHOHHOY ~JIH 3KCne

pHM6HTOB aa UHKJIH'leCKZ~ ycKopHTeJIHX noToKe AaHHUX. . 

PeayJI:&TaTI:l HCCJ16AOBaHHn lt1 paapa60TOK HBmJlltl np!t1W6H6Hitle.lt1 B 

ooecne'leHHH pa~a ~yrux aKcnepnueHTOB, nponoAitlMUX Ha ycKopltlTeJIHX 

OVUIH ( ,nyoHa), li!~B9 ( CepnyxoB),, li!T9~_ { MocKBa). 

-- : 0CHOBHhl6-. peayJI:&TaThl AHCC6pTaUH!t1 ony6JIHKOlJaHhi-B pa6oTax/lic-2I/, 

AOJIOX6Hhi.Ha·coBel!laH!t1H·no nporpaMMHpOBaHitliO lt1 U8T6M8TH'l6CKHY M6TO

AaM pemeHitlll qJH3H'l6CKHX a~a'l (,nyoa·a, 1973) 1 Ha Yelit]tyHapO~HOY {)O

B6lli8Hitllt1 no M6TOA!t1Ke npOBO~O'lH!iX Kauep (,ny0Ha 1 1975), Ha_CeYitlHapaX 
' ·,, . .·. - ... 

JlaoopaTOpltlltl Bhl'lltlCJIHTeJI:&HOii T6XH!t1KH 11 8BTOM8Tit138~1tllt1 1 Jla6opaTOpltllt1 _ 

Bl:lCOKHX aHeprHii 1t1 Jla6opatopltllt1 HAepHhiX npo6neu Oli!Hii!. 
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