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OBIUAR XAPARTEPHCTIIBA PAEOT!l. 

Ilpe;1tcTaBJIH8MaJl ,Il,1ilCC8pTSWIH o6o6~aeT MSTSpHaJIH paapa60TOR H HCCJie
,IlOBaH.d,npoBe,Itemwx: aBTopOM B owrn aa nepHo.zt c I977 no I985 ro.ztu, K 

,noCBmitSHa C03,ItaIDDO K paaBKTHD cpe,ItCTB 8BTOM8TH3a!Uill WH3H118CIOOC RCCJIS
,ItOBaHw!, IlpOBO,ltl1MI,IX arum Ha YCROpHT8JI8 Y-70 H<1>B3 • 

AfC'l;'YaJII,HOCTI> T8MH 

Ilporpecc B MeTo,ItHKe npoBe;lteffi!H 3RcnepnM8HTOB no q}X3HR8 BHCORHX 
3Heprnz HapH,Ity C YIJOBH8M pa3BHTHH ,It8T8RTOPOB 3~8M8HTapHHx qacTHU B 
3Ha'qllT8~LHOI CTerreHH orrpe,It8Jlfl8TCH CT8Il8HoID aBTOMaTH3anHH SRCnepHMeH
TaJII,HHX ycTaHOBOR. McnOJn,30BaHHe 6eC~HJII,MOBiiX MeTO,IUfR .J¥IH perncTpaI{H~ 
C06HTml: IlpHBe~o R e~e 6oJibmeMY yBeJraqeHHD 3H8'IBMOCTR BH11HCJIHT8JibHOI 
T8XHHRH IlpH ero npOB8,It8Hllll. B.HaCTO~ee BpeMII ypoB8HL paaBHTIDI cpe,ItCTB 
aBTOMaTH38.I{lill 3RcrrepRM8HTa CTaHOBHTCH orrpe.zteJIJmlllRM Ha BC8X STanax 
~RWIOH.IUJOBaHIDI YCTaHOBRH, o6ecrre'JHBM OT6op IlOT8HI{liaJILHO HHTepeCHHX 
co6HTHA, ROHTpOJII, pa6oTocnoco6HOCTli 06opy,1tOBa.HRH, CliHxpOHH38.I{HD H yn
pa.BJieHne anrrapaTy-Pol, perncTpamm JtaHHHX, yrrpaBJieHHe xo.ztoM rrpoBe.zteHM 
3KcrrepoeHTa, Bli3YaJra3ailHJ) peay;n,TaTOB orrepaTHBHOI o6pa6oTKH IlOCTyTiaD
~el HH<pOpwmmt ll OROHqaTe~I>Hyll o6pa60TRY CTaTHCTli'l'.8CRK He06XO.IU™HX 
o6~eMOB ;ltaHHHX, aanncaHHHX Ha MarHHTHyD ~8HTy. 

Crre~l'['q8CRH8 H, aa11aCTYJ), yHHRaJThHH8 oco6eHHOCTH ~H3H'i8CQX HC
CJI8;1tOBaHd npHBO,ItlIT R H806XO,ItllMOCTll 003,ItaHIDI a;lt8RBSTHHX arrrrapaTHHX H 

MaT8MaTli118CRHX cpe)tCTB ,IT,JUI o6ecrreqeHIDI BllIIOJIH8HllH rrporpaMMH ROHRpeTHIDC 
~H3HqecRHX HCC~e,ItoBaHd. Ilpm&eH8Hll8 ,IT,JUI aBTOMaTH38.I{HR ~H3R'l:8CKll ncc~e
;ltO.Ba.Hd j'lIHBepCaJII,HWC_3BM Tpe6yeT 003,ItaHHH ;ltOilOJIHHT8Jll,HOro 06opy,1t0Ba
Hrul ll COOTB8TCTBYDJl8PO MaTo6ecrreqemtH, qTo6H 6o~ee ITOJIHO liCilOJTh30BaTL 
ID48Dl!H8CH pecypcH·H'pacnmpRTI, B03MO:tHOCTli 3BM B 3RcnepHM8HTe. B CBH3H 
C STHM npHo6peTaeT 8ltTyaJn.HOCTL paspa6oTRa. H BH8.I(p8HRe B npa.Knnty ymi:

B8pCSJII,HHX anrrapaTypHwc H nporpa.MMHWC cpe.ztCTB, 06ecrre11HBaro~x Ha;n;ex
Hoe, rH6Roe, 3ip:p8KTJIBH08 H 6IiCTpoe llOJtK}Il)qeHHe K 3BM ;ltOllO.llHKT8Jll,HOro 
06opy,11;0B8Hl!Jl. 3THM o6opy;itOBaHH8M M0Z8T 6HTL Ra.It BXO.JUllllaJI B°COCTaB 
sxcnepoeHT8JII,Hlil YCTaHOBOR annapaTJI)a, T81t'H BCllOMOraTeJIJ,HHe cpe)t
CTBa, HCilOJil>3yeMHe .nJIJi aBTOM8.TH3atnm pa6oT, BHllOJIHJi8MHX B XO,Ite IlO.l{I'O
TOBRR H rrp0B8.lt8HWI axcnepltll8HTa. 

O~aC!n~eUHhlfl r.Hcnrryr 
~ne~BMX a1.r~P.llDE3UBO 

6t1SJl!,.!,_;·rEHA 



Hap.fUIY C pa3BHTH6M anrrapaTypHHX cpe,n;CTB aBTOMaTH31!U:lm ~H3:lf'l6CKHX 
HCCJie,IJ;OBaHllli oco6yio 3Ha'IBMOCTb rrpHo6peTaeT C03,IJ;aHHe YHHBepcam,HHx 
rrporpaMMHHX KOMITA6KCOB ,nJIJI c6opa H o6pa60TKH 3KCITepHM6HTa.1Il,HllX ,IJ;aHHHX. 
Ta.KHe Ko~eKCH, opHeHTHPOBaHHlle Ha

0

HCITOJII,30BaHHe YH~IDUfPOBaHHOH an
ITapaTypu ITpHeMa ,IJ;aHHllX, o6ecITeimBaDT Ha pa3JmlIHllX ycTaHOBKax O,nHOTIDI

Hllli ITPOTOKOJI yrrpaB718HWI XO,IJ;OM BHITOJIH8HWI 8KCll8pHM8HTa;cdop H o6pa60TKY 
,IJ;aHHllX, aHMH3 ITOCTYITaIOl!l6H HH~OPMB.UHH BO BpeM!I Ha6opa CTaTHCTHKH, OKOH
qaTeJII,Hyio o6padoTKY ITo~eHHoro MaTepHMa, BH3yMHaamm .IJ;aHHHX H pe
aym,TaToB HX o6pa60TKH. Oco6UM ,Il;OCTOHHCTBOM YHHBepcam,HHX rrporpaMMHHX 
KOMITA6KCOB .IIBJIJI6TCH HX BHCOKM ITpHCITOCa6DBaeMOCTb K HOBHM YCAOBHHM 
ITpHMeHeHrur, qTo IT03BOM6T B KOpOTRHe cpoKH C03,IJ;aBan CHCTeMl:l c6opa 
,IJ;aHHHX Ha HOBHX 3KCITepHMeHTaJII,HHX ycTaHOBKax. 

UeAbID pa60T, COCTaBJifilOIIIHX OCHOBY ~ccepTauHH, .IIBJIJI6TCH ITpoeKTHpo
BaHHe H BHe,n;peHHe B rrpa.KTHKy KOMITJieKCHllX arrrrapaTypHHX H rrporpaMMHHX 
cpe,IJ;CTB aBTOMaTH3auHH aKcrrepHMeHTOB ~H3lIKH BHCOKHX 3Heprm1 H C03,IJ;aHHe 
,nJIJI PMa 3KCrrepHMeHTa.1Il,HllX YCTaHOBOK OH.ffil, pa6oTaDmHX Ha ycKopHTeAe 
Y-70, CHCT6M c6opa H o6pa6oTKH ,IJ;aHHHX Ha OCHOB6· 3BM EC-I040, _CM-4 R 
cT~apTa KAMAK. 

H~M HOBH3Ha pa60TH a~aeTCH B CJie~meM: 

- Coa,n;aH KoMITJieKc anrrapaTypHmc cpe.n;cTB, o6ecrre~ rrpR rrpoBe
,n;eHHR ~H3:lf'l6CKHX HCCA6,IJ;OBaHRli c6op, BH3y~aamm ,IJ;aHHllX H ~eHHe 
XO,IJ;OM 3KCIT6PHM6HTa Ha pacCTOHHHH ,IJ;O 3 KM OT 3BM.EC-I040 HD_CM-4: 

- BITepBHe B CCCP peMH30BaHa B03MOlltHOCTb ITo~qeHrur K KaHMa.M 
3BM EC-I040 3KCITepHMeHTaJII,HOro o6opy,n;OBaH.liUI B peJmMe arrrrapaTHOH 3MY
JUIItHH CTaH,IJ;apHllX ycTpOliCTB EC 3BM. 

- Coa,n;aH opRrHHaJII,HHli .npafiBep BeTBH KAMAK ,nJIJI 3BM TIDia CM-4, pea
~aymurl!: PM HOBHX B03MOlltHOCTell, B~M: 3qxp6RTHBHHli aJII'OPHTM rrepe
,n;a~ HH~OPMB.UHH,· COITPOBOlK,ll;aeMOli aJU)6COM MO~M,H3 KOTOporo OHa 6~ 
cqHTaHa; H6CKOJII,KO HOBllX-TIDIOB 6AO~HX o6MeHOB ~HHMH B BeTBH; H3Me
H6HHe Ml!KpOrrporpa.MMH rrpOTOKOAa o6MeHa ,IJ;aHHHMII ;IJ,1IB. opraHH3auHH OITTHMaJII,
HOro peJtHMa cqHTHBaHIDI B COOTB6TCTBHH C TP660BaH.liUIMH ROHKpeTHOH ycTa
HOBKH. 

- Ilpe,wroxeH R peMH30BaH HOBHH ITPIDIItWI opraHH3auRH Kp6HT-ROHTPOA
A6POB, o6ecITeimB8lllllHH o6~e~eHHe yrrp~ MarRCTpMett HeCKOJII,KHX 
HCTOqHJ.IKOB rrporpaMM B rrpe.n;eAax O,nHoro MO~M-

- Coa,n;aHa opHrHHaJII,HM YHHBepcaJII,HM arrITapaTYl)a CBH3H ,nJIJI ITO~ 
qeHRH ,IJ;OITOJIHRT6J!I,HOro o6opy.IJ;OBaHRH H opraHH3auHH CHCT6M c6opa ,IJ;aHHllX 
Ha OCHOBe CT~pTa KAMAK R 3BM TIDia EC-I040 H CM-4 ,nJIJI aKcrrepHMeHTaJri.
HllX ycTaHOBOK 9Hffil (PHCK, .KPHCTA.1I.1I~ M!ooHHHH crreKTPOMeTp HebpHHHoro 
,n;eTeKTOPa, CKAXX/). 

xl ~YAra.KOB H.K. H ,IW. Ollffi1, !3-83-757, )Jy6Ha, !983. 
E8JIJleB ll.M. H .np. KpaTIDie cooomemr.11 orurn:, Ni 8-85, )Jy6Ha, 1985. 
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- Coa.n;aHH opHrHHaAbHHe arrrrapaTypHue H rrporpaMMHHe·cpe,n;cTBa BHaya

~3auHH rp~:lf'leCKOH H a.Jiq)aBHTHO-Iur~POBOH ~OPMai:urH; ITpe,wroxeH H pea
D30BaH HOBHli aJII'OPHTM BHBo,n;a rp~:lf'l6CRHX H M~aBHTHO-Iur~POBHX ,Il;aHHHX 
Ha aKpaH ~cITAeeB, Bxo~x B cocTaB 3BM EC-I040. 

- Ilpe,wroxeHa opraHH3auRfl anITapaTHOro o6ecITeqeHrur CMMa HH~OPMauHH 
B pru.m:ax KOMIL1I6KCHOli CHCTeMl:l coopa-H o6pa60TKH 3KcrrepHMeHTaJII,HHX ,IJ;aH
HHX c rrpHMeHeHHeM 3BM CM-4 H CT~apTa KAMAK. 

IlpaKT:lf'leCKM 3Ha'IBMOCTb pa6oTH 

Co3~H8 arrrrapaTypHHe H rrporpa.MMHHe cpe,IJ;CTBa H OTpa60TaHHWI 
MeTo~ RX HCITOJil,30BaHRH HaIIIJm llrnpOKOe rrpHMeHeHHe ,nJIJI aBTOMaTH3au:im 
PMa 3KcrrepHMeHTaJII,HHX ycTaHOBOK, 06A~aIDmHX·paa~HMH xapa.KTepHCTH
KaMH,Ka.K ITO COCTaBy 3KcrrepmAeHTaJII,HOro ooopy.n;oBaHHH, Ta.K H ITO KOD
qecTBeHHHM xapa.KTepHCTJ.IKaM mr~OPMai:urOHHHX IlOTOKOB. 

Ha YCTaHOBKe KPHgJAJIJI CHAR HCCJie,IJ;OBaHH aipf)eKTH, B03HlIKallll{He ITpH 
KaH~pOBaHHH 3A6KTPOHOB H IT03HTpOHOB BHCOKHX 3HeprHli B KpHCTaJI/Iax. 
0IIp8,IJ;8JI8HH xapaxTepHCT.llllli M8KTpOMal'HHTHOro H~8HWI B nw:pOKOM ~arra-
30He yrAOB IT~eHrur qacT~ Ha KPHCTaJI/I. ITo~eHH MHHHe O ~a.MHKe rre
pexo,n;a OT H3~eHWI, B03HHRaIOl!lero llPH ~IDlteHHH qacrnq B,IJ;OJII, MOCKOCTH, 
K KorepeHTHOMJ.'." TOPM03HOMy H3JIY.'i6HRID. HccAe,IJ;OBaHll yrAOBHe pacrrpe.n;eAeHRH 
H3~aeMHX raMMa-KBaHTOB. 

Ha YCTaHOBKe PHCK HayqeHH M6XaHH3Ml:l polK,ll;eHM aap.R:XeHHHX qacTRq 
B Oi'.+.A- coy,n;apeHRHX c rroITepeqHUM m.mym,coM P J. > I raB, rrpoBe.n;eHo 
HayqeHHe MHOX6CTBeHHoro pox.n;eHRH aap.RllteHHHX qacT~ rrpH B3aHMO,IJ;e2cTBHH 
aJU)OHHHX IlyqKOB O'-, K-, p- C wrmeumm OT H ,IJ;O P& • 

Ha crreKTPOMeTPe KyMyMTHBHllX ~POHOB IIpOBe,IJ;eHH HCCJie,IJ;OBaHRH OTHO
meHRH BHXO,IJ;OB ITHOHOB paaHoro 3Ha.Ka. 0THOmeHHe BHXO,IJ;OB or+ H 'j{" -M630HOB 
B pea.KqHH p + Mo +X

1+ X rro,n; yrAOM I59°H3MepeHo B HHTepBMe 3HeprHff 
IIpOTOHOB OT I7,5 ,IJ;O 63 raB. 

Ha yCTaHOBKe~HeATp~ .IJ;eTeKTOp•ocYDteCTBAeH KOMITA6KCHUH aany-cx 
MllOHHOro CIT6KTPOM6Tpa. Ha HeffTPHHHOM KaHMe YCKOPHTeM Y-70 H~B3 c 
HHXeKqHej IIpOTOHHoro rryqKa OT 6ycTepa H3yqeHH xapa.KTepHCTRKH BHemHero 
MIDOHHoro 11 HeffTPOHHoro ~OHa ITPH BHB6,IJ;6HHOH HHT6HCHBHOCTH 5-roI2p/~. 

Co3,IJ;aHHlle arrrrapaTypHHe H rrporpaMM!me cpe,n;CTBa HCilOJII,3YJOTC.fIHa 
IIpOTJmeH:e:H PMa AeT, Ha~aa C I977 ro.n;a, ,nJIJI aBTOMaTH3auHH ~3:lf'lec
RHX HCMe.IJ;OBaHd, IIpOBO~ OIDIH Ha ycKOpHTMe Y-70, KaK HaCTa,IJ;HH 
ITO,Il;rOTOBKH H rrpoBe,IJ;eHH.11 8KCIT6PHM6HTa, Ta.K H IIpH o6pa60TKe rro~eHHux 
peayJII,TaToB. Paapa6oT,aHHaa arrrrapaTypa HamAa rrpHMeHeHHe He Tom,Ko B 
OIDIH, HOH B ,n;pyrRX HHH. 
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ABTop SantmllaeT: 

I. MeTO,ll;RRY pacqeTa Ha,IJ;eJKHOCTR CRCTeM c6opa .na.mmx Ha OCHOBe 
CTaH.I(apTa KAMAK R MO~e;m: C HeHarpyxeHHHM pesepBOM. 

2. AHa.iras aiI4>eRTRBHOCTR o6MeHa ~a.HHI:lMll C RCnOJII,30BaHReM paspa6o
TaHHl:lX cpe~cTB aBTOMaTRsa:rom ~RszqecRoro aRcnep:imeHTa. 

3. C03'AaHRe a~eMeHTOB R.CRCTeM c6opa ;naHHllX Ha OCHOBe 3BM TRna 
CM-4"R EC-1040 ,It1I.II aBTOMaTR3a:r(lm aRcnep:imeHTaJil,HllX ycTaHOBOR 0It1ffil: 
PJICK, KPMCTAJI.JI, CKA, MlooHHllli cneRTPOMeTP HettTpmmoro AeTeRTopa, BKJID
qa.DllIDC B ce6.1I: 

- paapa60TRY annapaTYPl:l conpm1teHWI AOnomRTeJII,HOro R 8RCnep:imeH-
TaJil,HOro o6opy~oBaHWI c 3BM EC-1040; 

- cos'Arume annapaTypu no.n,KJIIDqeHWI aRcnepHMeHTaJII,Horo o6opy:ztoBaHWI 
R 3BM TRna CM-4; 

- paspa6oTRY annapaTYPl:l ,It1I.II ynpaB.neHWI aRcnep:imeHTam,Hoi ycTaHOB-
, KR, pa60TruJll{eit Ha JIRHHR C 3BM. 

4. Cos~aHRe annapaTypHUX cpeACT~. o6ecneq:imruJll{RX c6op AaHHUX, 
BR3ya.Jra3runn<l pesy.m,TaTOB me o6pa60TRR R ynpaB.neHRe XO'AOM aRcnep:imeHTa 

Ha Y'AMeHHott 3BM. 
5. KoHCTPyRitmll ,lij)ailBepa BeTBR ,It1I.II 3BM CM-4, BRJIDqaJI MrOPRTMli 

c6opa 'AaHHHX R R3MeH.lieMUi MJIBI)OnpOrpaMMRPOBaHHml:·npoTORO~ o6MeHa RH-

~pManHett. 
6. Ilpe;n;JioXeHRe R npaRT~eCRy'Xl pea;msazom RPe!T-ROHTPOJIJiepa, o6ec-

nelfl!Bannero o6~e~HeHRe MaI'RCTpMei HeCROJII,RmC RCTOqHRROB nporpaMM B 
npeAe~ax O'AHOro MO.nyJIH ,It1I.II ynpaB.lieHWI B RPeiTe KAMAK. 

7~ AnnapaTHOe R nporpaw.moe o6ecneqeHRe BUBO'Aa ampaBRTHO~I:(ll(ppo
BOtt R rprup~ecRoi RH~OPMa:rom Ha ycTpoicTB8,RCnOJII,3yeMUe B COCTaBe 
3BM EC-1040 R CM-4. 

OcHOBHUe pesy.m,TaTl:l pa6oTl:l 'AOM~aJll!Cb Ha XII Meir.nyHapo'AHOM 
cHMIToseyMe no .imepHott a~eRTpoHRRe (lty6Ha, 1985 roA), o6cyx,n;a.iracb Ha 
HayqHO-MeTo~eCRIDC ceMRHapax Jia6opaTOPRR Bl:lCOllX 8Heprd, 0T'Ae~ 
HOBHX MeTo~OB ycRopemm 0It1ffil, ceMRHapax H~B3 R ony6~oBaHH B COBeT
cRott neqaTR, B nperrpRHTax R coo6meHrutX 0It1ffil R H~B3. 

·cTPYK~ R o6~eM ~ccepTarnm: 

,IuiccepTar.tWI COCTOliT R3 BBeAemm, Tpex r~. 38lt1IX)qeHWI R npMO
xeHWI, COAep:zmT 148 CTpamm MalIIRHOiraCHOro TeRcTa, B TOM ~Me 59 pzc. 
H 8 1 Ta~. B Rom:te Rrulr,Il;Oi r~aBl:l ~OPMY~OBaHl:l OCHOBHl:le Bll.BO~ 
R peRoMe~. CnzcoR 6R6JmorprupzqecRruc cc~oR co~epmJT 138 HaRMeHo-

Balid,' 
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CoAepxaHHe pa6oTl:l 

Bo BBeAeHRR ITOR8.38.Ha aRTya.JU,HOCTb BIDIO~eHHl:lX paspa6oTOR annapa
TYPHl:lX R nporpaMMHUX cpe'ACTB ,It1I.II aBTOMa.TR3a:r(lm 8Rcrrep:imeHTOB ~R3RRR 
Bl:lCORRX 8Heprd, C~PMY~OB8.Hl:l ne;m: npoBeAeHHl:lX pa6oT, AaHa CTPYKTY
pa H3~01leHWI Ma.TepHMa. 

B rrepBoi r~aBe paccMOTpeH p.im BOnpOCOB aBTOMa.Tli3a:r(lm ~HS~ecKoro 
8RCrrepHMeHTa. 

0'AHHM H3 BaxHl:lX acneKTOB C03'AaHIDI aBTOMaTH3:IIpOB8.HHUX ycTaHOBOR 
~R3HRR Bl:lCORHX 8Heprd JIBJmeTCH BH6op onT~Horo ,no a~RTRBHOCTR 
CTaHAapTa ,It1I.11 pasMemeHIDI a~eRTpoHHoro o6opy'AOB8.HIDI. B r~aBe npOBO'ART
CH cpaBHRTeJII,Hllli aHaJm3 HeCKOJII,Rmc HameAmruc npHMeHeHRe B ~R3RRe BHCO
RRX aHeprd CTaHAaPTOB, perum:ayiommc ~eID MarHCTpa.JII,HO•MO.nyJII,Hl:lX CRCTeM. 
IloRa3aHO, qTo Ha COBpeMeHHOM ypOBHe CTaHAapT KAMAK, ~ono~eHHml: HOBl:l
MH paapa60TRaMH, .BKJ!IOqaJI CHCTeMHHe RPeiTH R RPeitT-ROHTPOJIJiepH, MOXeT 
61:lTb aiI4>eRTHBHO HCITOJII,30BaH ,It1I.II C03'AaHIDI CRCTeM c6opa 'AaHHHX. 

BoJII,moe BHHMa.Hlie yp;e~eHo BOnpocaM noBHmeHIDI 'AOCTOBepHOCTH HH~op
Ma.I{lm,HCnOJII,3yeMOi B CHCT8Max c6opa 'Aa!iHHX,IlpHB8'A8Hl:l OCHOBHl:l8 napa
MeTpH R xapaRTepHCTRRR, IT03BO~mRe oneHRTb Ha,IJ;elltHOCTb ~YHRnROHRPOBa
HIDI anrrapaTYPH aKcnep:imeHTaJII,HOi ycTaHOBRR. Ilpe;n;JioXeHa MeTo~a pac
qeTOB Ha,IJ;elltHOCTR CRCTeM c6opa ~aHHHX Ha OCHOBe CTaH,IJ;apTa KAMAK R MO
AeJm HeHarpyxeruroro peaepBa. 0Ha MoxeT 61:lTb npHMeHRMa Taxxe R npR RC
rro.m,aoBamm ,lij)yroro TRna · CTa.H,ll;apTHoro HHTe~eica, TaR mm Bee OHR 
OTHOCHTCH R Ma.I'HCTPaJII,HO~Mo.nyJII,HHM CRCTeMa.M. BIDio~eHHHe no 3TOi MeTo
~e pacqeTH MOrYT 6HTb RCnOJII,30BaHl:l llPH npoeRTJipOBaHHR CRCTeM c6opa 
,naHHHX HOBHX aRcnepRMeHTaJII,HHX ycTaHOBOR_. 

YBeJIR'!eHRe _CROPOCTR nepe~aqR H o6pa6oTRR HH~PManHR B aBTOMaTR-
3HPOBaHHl:lX ycTaHOBRaX B03MOlltHO npR RCnOJII,30BaHRR B CRCTeMe c6opa R 
o6pa6oTKR 'AaHHl:lX noMexoaanumtemrax RaHMOB nepe,naqR RH~OPManHR, Ha.n;ex
HOtt perRCTPHPYJOmeli a~eRTpOHRRH R Bl:l~CJIRTeJII,HOi-TeXHRRR, 

liaJI6o~ee llOMepzeHU B03'AeiCTBHID noMeX B 8RCnep:imeHTaJII,Hl:lX yCTaHOB
KaX JlliHilll CBH3H 60JII,1IIOR. llpOTSDK8HHOCTll ,HCnOJib3Y8MH8 JIJ!ii 06MeHa · HHqJOpMa
nJI8i ,EoJU.lllalI B8POHTHOCTb HCKallt8HHHX ~8HllliX,Il8pe.naBa8Ml1lC no Ra68Jll,HHM 
C08,IU!H8HW'!M YCT8.HOBKH,npHBO~T R H8o6xo~OCTH 'l'l!laT8JibHOH npopa60TKH 
BOnpOCOB IlOBHm8HHH HX llOM8X03aDUlJJl8HHOCTH.B r~aBe llpOB8'A8H no,lij)06Hl.m 
aHwms npo~eM nepe,naqz HHWol)M8ItWI no JmHWIM CBHSH.)wl opraHRsartRR ne-::-, 
peAaqz MHHHX no R8.H8JI8M CBHSH cpe'AHero 61:lcTpoAeicTBHH ("'I MI'It) ~8JI&,
coo6pasHo RcnoJII,soBaTE Ra6eJII,HHe .immm:, BHnoJIHeHHUe cRPyqemroi napo!; 
npHMeHeHRe ROTOPOH COBMeCTHO C npHeMHRRaMR R nepeAaT"IHR8MR, Bl:lllOJIHeH~ 
mn.m no cRMMeTPR'moa cxeMe, MoxeT o6ecneqJITb samnTy TPaRTa nepeAaqz 
,naHHl:lX OT a~eKTp~eCRHX R MarHRTHl:lX no~eff. B KaqeCTBe a~eMeHTHOi 6aau 
,It1I.II pe~aanRH npReMonepeAarommc neneff ~RHn:li CBH3R aRcnepRMeHTaJII,HllX 
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ycTaHOBOK RCITOJII,SOBrume MRKpocxeM cepe KI70 o6ecrreqRBaeT Ha,neJEHyD, 
BHCOKoRaqecTBeHHYJ) rrepe.n;a~ )UlHHHX Ha paccTO.RHRe .n;o 3 RM co CKOPOCToD 
IOO K6a2T/c. IIpe.n;cTaBJieHHUe B rJiaBe .naruiue MOrYT 6HTo zcnoJiosoBaHU 
]J,1UI o~eHRR MaKCRMaJll,HO B08MO!tHOtt, IlpR sa,naHHOM KaqecTBe nepe.n;a~ H 
paCCTO.RHRR, CKOpOCTR o6MeHa RH(p()p~el no JllililtRM CB1i3H 60Jllilllo:lt 
npOT.flllt8HHOCTH. 

Bo BTOpol rJiaBe paCCMOTpeHH rrp:BJmm!H pa60TH II[ (pYJIKin'fOHaJioHHe 
xapaxTepRCTRRH KOHRpeTHHX arrrraparypHHX paspa60TOK, RCilOJII,SyeMWC B CRC
TeMax c6opa .IJ;aHHHX 3KcrrepmaeHTaJII,HHX YCTaHOBOK OIDill, pa60TaDIIIRX Ha 
ycKOPHTe.rua: orurn R HIB3. 

OnHCaHHHe B rJiaBe cpe.IJ;CTBa MOJEHO paa.n;eJIRTb Ha qeTHpe rpynllH: 
ycTpO!CTBa ]J,1UI CBJl811[ 3KcnepRMeHTaJII,HHX ycTaHOBOK C 3BM EC-I040, 
cpe.n;CTBa aBTOMaTR3~H 3KCnepRMeHTaJioHHX ycTaHOBOK Ha 6ase 3BM CM-4, 
arrnapaTypa, BHITOJIHeHHaJI B CTaH.IJ;apTe KAMAI{, II[ cpell;CTBa BR3YaJIR3~ 
3KCnepmieHTaJII,HHX ll;aHHHX. . 

IlepBYJ) rpynny npe,1tCT8.BJIJDlT .IJ;Be paspa6oTKH: 6JIOK C.B.11311[ HeCTaH.IJ;apT
HOI'O o6opy.n;oBaHRJ! (ECHo)/I/11[ KOHTpOJIJiep BlIECHA-2/2/, OCHOBHHe np~. 
3aJIO:W:eHHHe B l'IX KOHCTpyKinm, MOJEHO C(pOpMyJIRpOBan CJie.ItYJJIIIIDi o6pasoM: 

- no,IUCJil)qeHRe K KaHaJiaM EC 3BM ll;OilOJIHRTeJioHOro l!JJilt 3KcnepRMeHTaJio
HOro·o6opy.JJ.OBaHRJ! ~epes npoMe;w;yro"IHHI RHTep(pelc; 

- 11cno.nr,s0Batu1e ;l1,1IJI B3ruIMo.n;elcTB:i!JI corrpgraeMol arrrraparypu c 3BM 
MRHRMIUJ,HHX pecypcoB KaHan:a; 

- o6ecne~eHRe o6MeHa .lt!lHHl:lMil Mez;ay 3BM H no,JtKJID~eHHlDI 06opy.JJ.0Ba
HHe11 Ha paCCTOHHRR .no HeCKOJioltll RUOMeTpoB; 

~ COBll8CTHOe HCilOJil,30Ba.Hlte annapaTYJ)H CBJl3X HeCKOJII,Kmm BHeIIIHHMR 
ycTpOICTBBlm (BY). 

IlepBOI paspa60TKOI, peaJIK3yDllel npHBe.neHHHe Irp:BJmmIH,.IIBJilteTCH 
ECHO. OH o6CJIYXRBaeT 4 BHeIIIHltX ycTpolcTBa, o6ecneqRBasr 0611eH .1ta1:1.e:mm 
c paspK,ltHOCTbD .n;o 48 6HT. B.noK Il03BOJUieT opraHH30BaTo rrpocroe IlO.ltKJID
qeHxe 3KcnepoeHTaJii,HOI annapaTYJ)H K KaHSJiy EC 3BM. Bsaoo.n;elCTBRe 
c 3BM ocYD1eCTBJU1eTcH ~epes o61QY1l ~ Bcex no.lt}t7I]RaeMHX BY ~acTo ECHO. 
Conpuene c BHelllHHMR ycTpolcTBaMH o6ecneqeaeTcH npoue;w;yTO'flllD( RHTep
~lcoM. ~ (pYJUUn!OHl!pOBaHRJ! CBJ1311[ ll[Cll0Jlo3YJ)TCH TOJIDKO MTD K0118H,11; 
KaHaJia EC 3BM. B.noK opzeHT.KpOBaH Ha noJ(KJIDtleHHe annapaTypH YCTaHOBOK, 
y;tJ;aJI8HHI:lX Ha pacCTOHHHe ll;O 3 KM PT H3MepHTeJIDHO-BH~RCJIRTeJIDHOro KOM
IIJieKca CHOO OIDll. 

IlpoBeJ(ellHH! B rJiaBe aHaJIK3 llOKaSHBaeT ~eJieCoo6pa3HOCTb HCllOJII,30-
BaHll[K KaHaJIOB co cpe,IUraM 6HcTpo.n;elcTBHeM npx no~eHRR sxcnepoeH
TaJIDHoro o6opy.n;oBaHM ycTaHOBoK

1
YJtSJ[eHHHX OT HBK, Tax xax c yBeJm11eHH

eM paccTOKHRJ! Meir.ny 3BM II[ (pR311[qeCKOI YCTaHOBROI yYeHDmaeTCH BJIRHHHe 
6HCTJ)O.IJ;elcTBRJ! KaHaJia R 6JioKa CBJl311[ Ha CKOPOCTb o6MeHa HH(pOpMBitHel. 
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BTOPM paspa6oTKa 3TO:lt rpynnH - KOHTPOJIJiep EJIECHA-2. B HeM IlOJIY
qll[JIII[ l(aJII,Helmee pa3BRTRe (pYJIKin'fOHaJIDHHe B08MOl!'.HOCTH,8aJIOZeHHHe B 6JIOK8 
HeCTaH.IJ;apTHoro o6opy.n;oBaHRJ!. KOHTpOJIJiep xapaxTepzsyeT, c OJ(HOff CTOpo-
HH, npocTOTa II[ y.n;o6CTBO B 3KCilJIYaT~. C .n;pyrott - YHRBepcaJioHOCTo 
H rH6KOCTb npH llOJ(KJIIO~emm HOBoro o6opy;tJ;OBaHIDI. KOHTPOJIJiep BlIECHA-2 
o6ecne~eT C08.ll;aHHe pa3JIK'IBHX no CJIO:a:HOCTH BapHaHTOB IlOJ(KJIIO~eHM 
arrnapaTypH, HCilOJID3YH, IlpH Heo6XO.ll;HMOCTH, Bee pecypcu KaHaJia BBO.IJ;a
BHBO.IJ;a 3BM.Ilpe,IVIaraeMHtt HM Ha6op cpe.n;cTB: a.n;pec~ .n;o 256 BY, .n;elllHq)
p~ JJD6ol H8 256 KOMaH.ll; KaHaJia, H8MeHeHHe (pOpMaTa 6affTOB COCTOHHHH H 
li YTO~eHHoro COCTOHHIDI, llO,Itit1ID'<IeHHe qepes RHTep(peilCHHe MO.IJ;yJIH BHem
HHX YCTPOICTB K BHYTpeHHeff HJ.IH BHemHeff Mal'HCTpaJIHM KOHTPOJIJiepa, orrpe
~eJieHHe paspH.n;HOCTH H rrpOTOKOJia o6MeHa c BY B RHTepq,elCHOM MO.IJ;yJie, 
o6ecneq;rnaeT COBpeMeHHHI ypoBeHo KOHCTPYHPOBaHHH CHCTeM c6opa 3KcrrepH
MeHTaJibHHX .ltaHHHX. IlpH 3TOM B03MOl!HO rro~eHRe nap~apmoro o6opy
ll;OBaHHH B pelltHMe 3My~ CTaH.IJ;apTHl:lX ycTPolcTB EC 3~M. ~To ynpo~aeT 
nponecc cos.n;aHrui: MaTeMaT~ecxoro o6ecne~eHHH H yBe~BaeT ero Ha,nex
HOCTo. 

B rJiaBe rrpe~cTaBJieHH anrrapaTHHe H nporpa.MMHo-arrnapaTHHe paspa6oT
KH H corrYTC'l'Bj'Illlee Ma.TeMaT~ecxoe o6ecrre'ieHHe,ncrroJIDsyeMoe .ltJIH pemeHM 
mlIJlOKoro crreKTPa sa,naq aBTOMaTH3~ sxcrrepHMeHTOB Ha 6ase 3BM CM-4. 
CD.n;a BXO.IUIT cpe.n;cTBa opraHHs~ cHcTeM c6opa .IJ;aHHux/3, 4/, arrrrapaTypa 
CHHXPOHH3~ II[ ynpaBJieHIDI /5/, YHHB8pCaJIDHl,le HHTepq,elcH J(JIH llO.ltKJID
~eHIDI napi@epmbtoro o6opy.n;oBaHHHi5, 6/. 

IlpRBe.n;emi aJirOPHTMH (pYH~OHHPOBaHIDI anrrapaTypa Hee Hrut6oJiee 
Ba:a:HHe xapaKTePHCT!itKH. IlpoBe.n;eH aHaJIH3 sifxpeKTHBHOCTH nepe.n;a~ ~p
Maltl!H c HCIToJIDsoBaHHeM paspa60TaH1Iol arrrraparypu. 

HaH60Jiee rrepcrreKTRBHOff H3 OllRCHBaeMHX ~ rJiaBe paspa60TOK J(JIH 

aBTOMa.TH3anHH (pli3R'ieCKOI YCTaHOBRR Ha·ocHOBe 3BM CM-4 .IIBJilteTCH .n;patt-· 
Bep BeTBH B~-4rr/4/. OH rrpe.n;HasHa~eH J(JIH opraHH8~ Ha OCHOBe CTaH
.n;apTa KAMAK CHCTeM c6opa ll;aHHHX 6oJIDmol BMeCTHMOCTH. ~palBep BeTBH 
o6ecrre~BaeT ll;OCTyn K MO.IJ;yJIJIM, pacITOJIOEeHHHM B 28 KpelTax H crpynrrnpo
BaHHHM B 4 BeTBH, H onepnpyeT CJIOB8MR c paspH.n;HOCTbD I6 HJnI 24 6HTa 
KaK B rrporpa.MMHoM, Tax R B pelltHMe rrpID1Ioro .n;ocTyna (KIT.IO. aJqieKTHBHHI 
npOTOKOJI ... IlPHeMa .1taHHHX c perHCTPHPj'l)lllel SJieKTPOHHKH YCTaHOBKH o6ecrre
~eTCH .n:palBepoM BeTBH npH HCilOJID30BaHHH II TllllOB 6JIO~X o6MeHOB 
.ItaHHIDm (B peDIM:e KIJ,Il) li rrpHMeHeHM a,nropHTMa annapaTHol ynaKOBRR RH
(pOPMmnm H a.n;pecaMO.IJ;yJIH, c KOTOporo OHa 6HJia C'iHTaHa. Cpe.1n1 peaJIRSO
BaHHHX THITOB 6JIOqHHX 06MeHOB npe.lt,IIoEeHO HeCKOJILKO HOBHX, o6ecrre~aD
D!HX 06MeH HH(pap~el B pelltHMe CRaHHpOBaHll[K c MO.IJ;yJIHMH, pacnOJIO:ileHHHMII 
B HeCKOJII,KHX KpelTax BeTBH. 

OpraHH8~ OllTHMMDHoro rrpOTOROJia c6opa .IJ;aHHHX,'HaH6oJiee llOJIHO 
OTBe~anqero TPe6oBaHHHM CHCTeMH c6opa ll;aHHl:lX KOHRp8THOI ycTaHOBRR 
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o6ecrretraBaeTCJI R3MeHeHReM MHKporrporpaMMU O6MeHa B 6.irO"!HHX pelltRMaX. 
IlepetraCJieHHHe B03MOlKHOCTR, a TaIOKe o6pameHHJI K .l'.Ula.n:t(aTR6HTOBOMY a.n
peCHOMy- IlpOCTpaHCTBy R pa3BRTruI CRCTeMa rrpepHBaHd Il03B0.1IJIJOT RCITOJil,-
30BaTb .npairnep BeTBR Bn-4II rrpn IlOCTpOeHRR rn6KHx CRCTeM c6opa .l{aHHHX 
donmon BMeCTRMOCTR • 

JI.;m qJOPMHpOBaHHJI MHoroKpeilTHHX CRCTeM c6opa .l{aHHHX, Ha OCHOBe 
CTaH.l{apTa KAMA.I{ rrpn MO.l{epHR3arnm cyiqeCTBYJOIItHX RIIR rrpoeKTRpOBaHHR 
BHOBb C03.l{aBaeMHx SKcrrepRMeHTaJn,HHX YCTaHOBOR pa3pa60TaHa arrrrapaTy
pa/7,9/, BHITOJIHeHHrur B CTaH.l{apTe KAMA.K. Mo.nyn BC-OOI o6ecrretraBaeT 
opraHR3aqHID MarllCTpa.mr rrapaJIJieJil,HOll BeTBH C YITPaBJieHHeM OT KpeilTa_, 
B KOTOPOM OH YCTaHOBJieH. B rJiaBe TaRJte rrpe.ncTaBJieH 6JioK,o6ecrretJHBaJO
mmt BHHeceHne O.l{Horo RJIR HeCKOJ!bRRX RpeilTOB 3a rrpe.neJIH CTaH.l{apTHOll 
IlpOTmiteHHOCTR BeTBR, rrpeo6pa3yJI CHrHaJIH B Heil TaR, 'IJT06H o6ecrretraTb 
.l{RCTaHJmOHHylO pa6oTy. 

Pa3pa60TKa H OITHT 3KCilJIYaTarnm KOHTpOJIJiepoB pa3JIH"IHHX TIDIO~ rro-
3BOJIHeT C.l{eJiaTb BHBO,l{ 0 B03MOlKHOCTR HX MO.l{JJil,HOro ROHCTPYRPOBaHRJI. 
IlpRMeHeHHe COBpeMeHHoll SJieMeHTHOll 6a3H o6ecrretraBaeT MHHRr.m:3armx>.qiJHR
rmoHaJibHOll cxeMH KOHTPOJIJiepa n rrosBoJIHeT CROMITOHoBaTb ero Ha o.l{Hott 
ITJiaTe. Ha OCB060.l{RBmeilc.11 IlJIOma.l{R MOrYT 6HTb pacrrOJiollteHH .l{OilOJIHHTeJn,HHe 
YCTPOllCTBa (r.m:KporrpoqeccopH, HHTewencH 3BM, crreqrrpoqeccopu n .npyrne 
WYHKimOHMbHHe J3JIH). BsaRMo.l{eilcTBHe c 3BM tJepes OCHOBHYJO H·Hcrronso
Ba.HHe IlpOTOKOJia MHOrOKOHTPOJIJiepHoro yrrpaBJieHHJI B KpeijTe .l{JIH CBJl3ll C 
,l{OITOJIHHTe.irr,Hott ITJiaToii KOHTPOJIJiepa Il03BOJIHeT ocyiqecTBHTb 06'I>e.l{HHeHRe 
HeCKOJil,KHX YITPaBJIHIDmHX MarHCTPaJiei HCTO"IHHROB rrporpaMM B rrpe.neJiax 
O.l{Horo MO,l{JJIH. IlpaRTH'IJeCKOH pea.mrsaqirett H3JIOllteHHux IlpHHJmilOB JlllJ!a:eTCJI 
paspa60TaHHim KOHTPOJIJiep K-rso/8/. 

B rJiaBe IDHpOKO rrpe,l{CTaBJieHH cpe.l{CTBa BH3JaJIHsarnm SKcrrepHMeHTaJn,
HHX .l{aHHHX. OrrRCaHH IlHTb paspa60TOK/IO,II/, BRJIRltJM MO,l{JJIH COITPHEeHHJI 
arrrrapaTypH BH3YaJIB3aqHR .l{aHHHX C 3BM H 6JIOKH opraHnsarnm BBOM/BHBO,l{a 
rpawHtJeCKOH R aJiqJaBRTHO-JmqipOBOli RHqJOPMaJ:mH Ha 8RpaHH ,Itl!CWI88B. 

IlpHBOMTc.11 aJiropHTMH WYHRJmOHRpOBaHHJI H OCHOBHHe xapaRTepncTHKH 
paspa6oTaHHHX YCTPOHCTB. lllirpoKd crrekTp rrpe,l{CTaBJieHHHX cpe,l{CTB BH3ya
JIH3arnm MHHHX, B03MOlKHOCTH H J,l{06CTBO HX RCilOJil,30BaHHH Il03BOJIHJIH 
IlpRMeltl!Tb 3TH YCTPOliCTBa IlpH aBTOMaTH3aqRR rrpoqeccoB c6opa H o6pa6oTRH 
aKcrrepRMeHTanHHX .l{aHHHX, rro.nroTOBKe rrporpaw.moro o6ecrretJeHHJI H pas
pa6oTKe sJieRTpOHHott arrrrapaTypH. 

Heo6XO.l{HMO OTMeTHTb CJie,Izyl!l!ljHe OPHrHHaJn,HHe pa3pa60TRH. JfHTewettc
HHll Mo.nyn EHECHA-2.s/II/ o6ecrretraBaeT napaJIJienHHtt o6MeH BOCLMH6HTHH
MH CJrOB&m Ilpll ITO.l{RJmtJeHRR annapaTypH Ha paCCTOHHHR ,l{O 3 ·RM OT 3BM 
H ocyiqeCT.B.lIR:eT annapaTypHYJO rrepeRO,Iti!pOBKy IlOCTJrraxJII!ett HHWQPMaURR~ OT-. 
JmtraeM MO,l{JJIH OT cyiqeCTBYIIDnilJIBJLlieTc.11 B03MO:E!IOCTb llCIIOJil,30BaHRJI B 
HeM Jm6HX KOllfaH.lt RaHaJia EC 3BM, 'nO yrrpomaeT IIO,l{RJIR)tJeHne HeCTaH.l{apT-
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Horo o6opy.noBaHHH H pa3pa6oTKY Heo6xo.l{HMoro MaTo6ecrretJeHIDI, SMJJIHpy.11 
cyiqecTBYDIIRe CTaH.l{apTHHe ycTpoiCTBa EC 3BM. 

Mo.nyn vn-I4G /II/ qiopwtpyeT rpawHtJeCKOe H306paJEeHHe Ha SKpaHe 
,l{RCITJie.11 VT-340 c paspemeHHeM 5I2 Ha 256 TO'IJeK H COBMemaeT KaR CHM
BOJil,Hllll, TaR H rpawRtJeCRRe pexm.ra BllBO,l{a llHWOPMa.Inm- wecaqHJI TO'IJRH 
Ha aKpaHe B rpawRtJeCKOM peEHMe IlpOR3~0.l{HTCJI rrepe.l{atJett OT O.l{HOrO .1{0 
IIJITH 6attT ,l{aHHllX B KO,l{ax KOH-7. TaRott MeTO,l{ a.npecaqHH o6ecrretJHBaeT 
HCilOJil,30BaHRe 3TOH pa3pa60TRR, COBMeCTHO C MO.l{yJieM EJIECHA-2.8, B coc
TaBe o6opy.l{OBaHHJI 3BM EC-1040,R Il03BOJIJieT opraHR30BaTb He TOJil,KO CHM
BOJil,Hllll R rpawRtJeCKRe pelltllMli,HO R o6ecrretJllTb rrepeKO.l{RpOBKY RHWOPMa.Inm 
R3 ,UKOH B KO.l{ll KOH-7 H o6paTHO. 

3aT8M B rJiaB8 OilHCHBaJJTCJI MeTO,l{HRa RCilOJil,30BaHHJI pa3pa6oTaHHHX 
arrrrapaTypHHX cpe.l{CTB BR3yaJm3aqHH ,l{aHHilX/I4/ H rrporpaMMHUe cpe.l{CTBa 
qiopr,mpOBaHRJI rpawHtJeCRRX H CHMBOJil,HHX R306paxeHd, BllBO.l{HMHX Ha rpa-,
qJOITOCTpOHTeJIH, 9aITOMHHaIDIItHe H pacTpOBHe ,l{HCITJieH pa9JIR'IJHHX TRITOB • 

TpeTb.11 rJiaBa IIOCBJl!lleHa paCCMOTpemm MeTO,IUf'reCKHX BOrrpocoB HCIIOJil,-
90BaHHJI paspa6oTaHHott arrrrapaTypu n rrporpaMMHoro 06ecrretJeHn.11 ,ll;JilI cos
.l{aHH.11 CRCTeM c6opa .l{aHHHX aKcrrepHMeHTaJ!bHHX ycTaHOBOK OIDrn,pa6oTaIDIItHX 
Ha ycKopnTeJie Y-70 R~B3. 

PaccMaTpHBaIDTCJI BOIIpOCll RCIIO.lII,90BaHRJI arrrrapaTypH CBJ19l1I/ B rrpo
qeccax KOHTPOJIH n ~6opa ,l{aHHHX c rn6pR.l{HOrO·M!ll'HHTHOro crreKTpOMeTpa 
PHCK Ha 6ase IlJITRMeTpOBOtt CTpoepHo! KaMepH Ha JIRHHH c 3BM EC-1040. 
OrrncHBaroic.11 rrpRHURilH opraHHSaqRH ycTpoftcTBa corrpmiteHll.11 /I2/ rumapaTy
PH ycTaHOBKR PHCK, BHIIOJIHeHHo! B CTaH.l{apTe KAMAK. IlpHBe.neHH aJirOPHTM!l 
n BpeMeHHHe ,l{Harp11MM¥ qJJHKrmOHHPOBaHRJI CRCTeMH c6opa ,l{aHHHX B,pasJIHtJ
HillC pelltRMB.X C'I,eMa RH4JOPMa.Inm- PacCMOTpeHO hpHMeHJieMoe MaTeWlTR'IJeCKOe 
o6ecrretJeHHe, ncrroJ!bsyeMoe KaR .l{JIH opraHnsaqirn rrpneMa aKcrrepHMeHTaJ!b
HHX ,l{aHHHX, TaK H .l{JIH BHIIOJIHeHRJI OTJia.l{KH pa6o'IJRX pe:arnMOB o6opy.l{OBaHRJI 
CBJl9H B rrepHO,l{ ITO,m'OTOBKH K ceaHcy H.BO BpeMJI ero rrpoBe.l{eHRJI. . 

naJiee paccMoTpeHa cncTeMa c6op~ .l{aHHHx B aKcrrepHMeHTax rro ncCJie~. 
',l{OBaHmD H9JIYtJeHRJI, .B09HHKaIDll!ero IIPH KaHaJIHPOBaHHH aJieKTPOHOB ll rro-
9HTPOHOB B MOHOKPHCTaJIJiax Ha YCTaHOBKe KPHCTAJIJI. IloKa9aHO, 'IJT0°MeTo
,l{HRa opra.HH9aqRH CHCTeM c6opa MHHHX Ha OCHOBe 3BM EC-I040 H paspa-
60TaIJ,RllX cpe,l{CTB aBTOMaTH9aqRH Il09BOJIJleT C09,l{aBaTb aqiqieKTHBHO ,l{e!
CTByJOl!lHe ROMITJieKCH ]J)IJI c6opa H rrepe.l{a'IJH ,l{aHHHX. 

0Im.CHBaDTCJI, o6mne IlOJIOllteHRJI H JHHqJHJmPOBaHHHe arrrrapaTypHHe. 
cpe.l{CTBa CHCTeM!l MES /I3/ .l{JIJI c6opa H o6pa6OTKH aKcrrepHMeHraJ!bHHX 
,l{aHHHX, 06ecrretJHBam1e! Ha pa9JIH"IHHX ycTaHOBKax O.l{HOTHITHirli rrpoTOKOJI 
yrrpaBJieHRJI XO,l{OM 3KCIIepHMeHTa, c6op R o6pa6oTKy ,l{aHHHX, BR9JaJIH9anmc> 
IlpHHHMaeMott HHWQpMarnm H pesym,TaTOB ee o6pa6OTKH. IlpHBOMTCJI Tpe6o
BaHHJI R.CHCTeMe R crroco6H HX peaJIHSaqHH. 
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PaccMB.TPRBaIOTCJI ITRTo OCHOBH!ilX TRIIOB opraHH3a.u;m1 CBR3H, rrpe,rzy
CMOTpeHH!ilX B CTaH~apTHOH BepCHH CHCTeMU. 

CpaBHRBaIOTCR xapa.KTepncTRKH rrpRBe~eHHl:lX cnoco6oB no,ll;KJIIOqeHrui 
annapaTypu KAMAK. 

.Ua.n:ee B r~aBe paccMB.TpHBaeTcR opra.HHsao;rui: cncTeM c6opa H o6pa-
6oTKH 3KCilepHMeHT8.JThH!ilX ~aHHIDC Ha npHMepe pMa (pll3MeCitHX ycTaHOBOK 
Olliill, ncnOJU,ayll!lllX cncTeMY MES n paspa6oTaHHYJD annapaTY!)y. 

OnncHBaeTCR opraHH3ao;ruI CHCTeM!i c6opa ~8.HHHX ycTaHOBOK CKA 
(cneKTPOMeTp KYMYJIJITHBHHX a,Iij)OHOB) H MRJOHHOro cneKTPOMeTpa HeRTpHHHoro 
~eTeKTopa Olliill-H~B3, IlPHBO~TCR COCTaB HCITOJll,3yeMoro o6opy~OB8.HMH, 
q,opMaT C~THBaeMl:lX ~aH?RX H CTpyKTypa peJDIMa npHeMa HH(pOPMa.Imli. 

B 3aKJIJOqeHHe npHBOMTCR OCHOBHl:le pesym,TaTH npe~cT~eHHHX B ~c
cepTanRH pa6oT: 

I. Ilpe.zt;Io%eHa MeTo~HKa pacqeTa H~elltHOCTH Ha OCHOBe MO~e~ He
HarpyxeHHoro pesepBa li IlOJIY'IeHH pesy.m,TaTH, KOTOpHe Il03BOJIJIIOT oqeHHTo 
BepoRTHOCTo 6e3oTKa3HOR pa60TH CHCTeMII aBTOMaTH3a.u;m1, HCITOJII,3yiotllett 
CTa.H,l(apT KAMAI{ wm: ~yrne CT~apTHHe HHTepq,eilcH. 

2. Paspa6oTaHa opnrHHa.n:oHll.JI annapaTypa,o6ecne~BamtM B paMKax 
pa3BHTIDI cpe'ACTB aBTOMaTH3a.u;m1 !pH3MeCMX HCMe~OBaHmi llCITOJll,30Bamie 
3BM EC-1040 .lf)[I{ opra.HH3anllll CHCTeM c6opa ,I(SHHHX aKcrrep1™eHTaJibHHX yc
TaHOBOK omm, pa6oTaIOmnx Ha yCKOPHTe~e Y-70. Cos~aHHHe cpe~CTBa IT03-
BOJIJIIOT rro,IUt1llOqaTo ~ono~nTe.m.Hoe o6opy~oBaHHe npn npoBe~eHHH pa6oT 
Ha 3TaITax no~OTOBKH K npoBe~eHHXl 3KCnepllMeHTa .it-06pa6oTKH IlOJIY'IeHHoil 
HHq,opMannn. JLrur ycKopeHnR npoqecca cos~a.HIDI MaTeMaTMecKoro o6ecrreqe
HHR n YBe~MeHHR ero H~elltHOCTH npn conp.R:llteHHH ~ono~nTeJioHoil anrrapa
Typa c KaHaJIOM EC-1040 BnepBHe B CCCP npe.zt;Io%eHa n pe~soBaHa B03-
MOlltHOCTo no,IUt1llOqeHHR o6opy~OBaHHR B peXllMe arrnapaTHOtt 8MY~li CTaH
~apTHHX ycTpoilCTB EC 3BM. 

3. Coa~aHH annapaTypHHe n rrporpaMM!llie cpe~cTBa aBTOMaTH38In'IH 
crreKTpoMeTpa KYMYJIJITHBHHX ~poHoB H MIOOHHoro crreKTPOMeTpa HeffTpHHHoro 
~eTeKTopa Ha 6ase MHHH-3BM CM-4 n annapaTypH B CT~apTe KAMAK. Ilpn 
peMHsaqo BToro Harrp~eHHR 6wr paspa6oTaH ~attBep BeTBH B.U-4U, 
opneHTHPOBa.mmil Ha C03~aHHe CliCTeM c6opa ,naHHHX 6om,mott BMeCTHMOCTH. 
OH o6ecne~aeT: JlOCTyn K 28 KpeffTaM, crpynnnpoBaHHHM .B qeTHpe .BeT
BH, b~ nporpaMMHatt n II THITO.B 6~oqH!,IX nepe'Aaq MaCCHBO.B HH(pOPMannli 
B pelltHMe rrpRMOro ~ocTyna B na.M1IT0 • .IJ.Ba THITa npe.zt;IoxeHH .anep.aHe H pac
lllliPIDlT B03MO!l'.HOCTH CT~apTa KAMAK npn o6MeHe MaCCW3a?tm HH/popManRH. 
.llJtli opraHnsarum y~o6Horo npneMa HH(pOPMa!OIB c perHCTIJHPyD!llett a~eKTIJO
HHKH ~att.Bep pe~syeT ~OpHTM rrepe~aqn C~TaHHOtt li3 MO,IzyJIJI ~p
Ma.Inm, ~onoJIIDieMott 8.,Iij)ecoM MO,IJ,yJIJI .B .BeTBH • .n.,m opraHH3a.u;m1 npoToRo~a 
o6MeHa 'AaJIHHMH, yqHTHBaromero Tpe6o.BaHHR CHCTeMH c6opa .I(8HHHX ROHiqleT
HOll ycTaHO.BKH .B ~a!.Bepe B.U-4II rrpe.nycMoTpeHa .B03MOXHOCTo xoppeKqHH 

IO 

cymecT.ByJOOIHX RID! BBe~eHHR HOBHX THITOB 6~0~HX o6MeHOB npn ll3MeHemm 
M1IBporrporpaMMH npoToKo~a o6MeHa. 

4. Paspa6oTaH KOMJ:I~e;cc annapaTypHHX cpe~cTB, o6ecneqHBaJOmltil rrpn 
rrpoBe~eHHH q,nsnqecruu HCMe~OBa.HllH c6op, BH3Ya.ID!38In'IID ~aHHHX li ynpaB
~eHne XO~OM axcnepHMeHTa rrpll ~QRaJII,HOM ~ ~HCTaHUHOHHOM pasMemeHHH 

Bll'IBCJIHTeJII,HHX cpe'ACTB. 
.5. Cos~aHH MO.nyll opraim:srunm BeTBll, llCITQJII,3yeMHe .zt;IR pacmnpeHllR 

COCTaBa a;ccnepHMeHT8Jll,HOrO o6opy~oBaHHR Ha cymecTByIOlllllX RID! IlJiaHli
pyeMHX ycTaHOBRax, B~qM ,IUJaimep BeTBll C ynpaBJieHHeM OT M/3.I'llCTPa.ID! 
RpeftTa KAMAR n y,JVmHl'[TeJII, BeTBll, o6ceneqHB8IOlltUll Blll!OC o~oro RID! 

HeCKOJII,KllX KpeHTOB Ha paccTOffiille,npeBlllllaJOmee MaKCllMB.JII,HyID .ztJIHHY Ma-

rHCTPa.Jill BeTBH. 
6. Ilpe.zt;IoXeH cnoco6 H C03'AaH Ha ero OCHOBe KpeilT-KOHTPOJIJiep, 

o6ecne~BaJCIIIHH o6~e~eHH6 ynpa.BJiffi!J!llliX MarHCTpaJiell HeCKQJII,KliX HCTOq
HmtOB rrporpaMM B npe~e~ax: MO'AYJIJI .lf)[I{ BBe~eHHR ~OKa.JThHOll Bll'IBCJIHTeJII,
HOli MOlJlHOCTli B ;cpeiiT ll opraHH3aqlili pacrrpe~e~eHHOro ynpaBJieHHR B HeM. 

7. Paspa6oTaHH annapaTHHe n'rrporpa.MMHHe cpe~cTBa BHBO~a ~a
BHTHO-nRWPOBOR li rpaq)nqeCKOli HH(pOPM8.nllll Ha rpaq)OITOCTpOHTeJIH ll ~cn~en 
HeCKOJll,Rll:X THITOB .zt;IR aBTOM8.Tli38In'IR (pli3MeCKHX HCMe~OBaHlrll C HCITOJll,-
30BaHHeM 3BM EC-1040 H CM-4 Ha aTanax: noi:roTOBKll, npoBe~emm H o6pa-

6oTKll IlOJIY'IeHHOH HHq,OpMaUHR. 
8. Ilpe.zt;IoxeHa n pe~soBaHa opraHnsao;rui: annapaTHoro o6ecneqeHHR 

npHeMB. HH(pOpManHR B paMKax Ko~eKCHOH cncTeMH MES, o6ecneqHB8lO!lleR 
c6op H o6padoTey a;ccnepHMeHTa.JII,HHX JlaHHHX Ha OCHOBe 3BM CM-4 n CTaH-

~apTa KAMAK •. 

OCHOBHl:le pesyJII,Ta,TH·~ccepTaqlili ony6JlllKOBaHH B pa6oTax: 

I. rop6yHoB·H.B., MoposoB B.A. ~OK cM3H HecT~apTHoro o6opy
~oBa.HIDI c Ka.HaJia.MlI EC 3BM. - ,Uy6Ha, 1978, I2 c. (Coo6meHne, 06~e~eH
mm llHCTHTyT MepHHX HCC~e'AOBaHmi, I3-II334). 

2. rop6yHoB H.B. KoHTpoJIJiep EJIECHA-2 .lf)[I{ cBR3H EC 3BM c HeCTaH
~pTH!lM o6opy~oBatUreM. - }Ur6Ha, 1982, 8 c. ( Coo6meHHe, 06~e~eHHim 
mJCTHTyT R,ll.ePHHX HCMe~oBamrlt, II~2-5I). 

3. Bnqen B.B., rop6yHOB H.B., l1BaHeHKo A.H., Ma.m.qeB 3.l1., 
MoposoB B.A., Cyxa.HOB A.D. HcnonsoBaHHe 3BM CM-4 .ItJIR HMllTaqlili pa6oTH 
KaHMa EC-1040. - ,Uy6Ha. 1983, 6 c. (Coo6meHHe,06~e~eHHim HHCTHTyT 
MepHmc ncMe'AoBaIIRii, "rr-83-85). 

4. rop6yHOB H~B., KapeB A.r., Mam,rteB 3.l1., Mopo30B B.A • .llpa!Bep 
B8TBH B,U-4II. B 06.: XII M8JK,IJ;. cllM!I031lYM no smepHo:ii M8RTpoHHRe. 
06'f,e~eHH!lll mJCTil.TYT M8PHHX liCCJI8~0BaHlili, ~ .lll3-85-793, )Iy6Ha, I985 r. 

c. I94•I98. 
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5. I'op6yHoB H.B., Mopo3oB B.A., Cyxa.HoB A.IO. Ymrnepca.m,HI,Ie rra- · 
pamre.m,HHe mrTep<fleficu lI)U! 8BM CM-4. - J(y6Ha, 1982, 3 c. (Coo6uteHHe, 

. 06~e,ItllHeHHWl: RHCTHTYT .fI,ll;epHHX llCC~eAOBairnii, II-82-?II) . 

6 •. rop6;yHOB H.B., Mop030B B.A., CyxaHoB A.IO. llHTeppeitc II-6HTO
Boro XY rnr~po-a.HMoroBoro rrpeo6pa3oBaTeJUI c JzyJII,TIDI~eKcopoM lI)U! 8BM 
CM-4. - ,lly6Ha, 1982, 4c. (Coo6uteHHe, 06te~eHHWl: nHCTllTYT H,ItepHHX 
HCMeAOBa.Hmi, II-82-341). 

7. rop6yHoB H.B., Ma.m,ueB 8.M.,Mopo3oB B.A. Mo~a opra.HH3aUHH 
BeTBH KAMAK.- ,lly6Ha, 1983, 7 c. (Coo6meHHe, 06~e~eHHWl: HHCTHTYT 
.fI,ll;epHHX HCMeAOBaHHH, II-83-86). 

8. rop6yHOB H.B., EpMOJIHH 10.B., MaMaKOB II.B. , Pu6aKOB B.r., 
CHTHH A.H. Mo~.m,Hoe IIOCTpoeHHe KOHTpo~epoB ;nJI.lI yrrp~eHHH B Kp8HT8. 

ITpn6opH ll T8XHHKa 3KCII8pHM8HTa. 1986, Ji23, c.91-95 • 

9. BMamoB B.K., rop6yHOB H.B., rop6yHOBa B.H., Ma.m,neB 8.M. _ 
ITporpaMMaTOp HWEPPOM B CTaHAapTe KAMAK. - ,lly6Ha, I979, 6 c. (Coo6me
HHe, 06~e~eHHliH RHCTHTYT .fI,JJ;epHHX llCC~eAOB!llmH, I0-12488). 

IO. BMamoB B.K., B~aCOB H.B., rop6yHOB H.B., rop6yHOBa B.H., 
Ma.m,ueB 8.M., ITeTyxoB IO.IT. Corrpm1teHne .IUICII~eR YT-340 c 8BM EC-1040. 
- ,lly6Ha, 1980, 6 c. (Coo6uteHHe, 06~e,ItllHeHHWl: llHCTHTYT .fI,ll;epHI,IX llCMe
AOBaHHH, Il-12947). 

II. Top6yHOB H.B., JI8,lUU'KH E.A., Ma.m,ueB 8.M., MopoaoB B.A., 
KapeB A.r. ArrrrapaTypHHe cpe~CTBa BBOAa-BHBOAa CRMBOJII,HO-rp~HlJeCKO! 
llH~pMarum. - ,lly6Ha, 1985, ·!2 C. (Coo6ute~e, 06~e~eHHWl: llHCTllTYT 
.fI,JJ;epHHX llCMeAOBa.HllH, PlI-85-957). 

I2. rop6yHoB H.B., MepeKo.a Kl.IT., XeMH~ r., XepHem M., XoBa.HCKmt 
H.H. YcTpOHCTBO corrpJDJ1:eHHH arrrrapaTypH B CTa.H~pTe KAMAK ~ 8BM EC-1040. 
- ,lly6Ha, 1980,. 9 c. (Coo6meHHe, 06~e~eHHWl: llHCTllTYT .fI,ll;epHHX llCC~e
AOBaHllH, I0-80-487) . 

I3. rop6yHOE. H.B., KapeB A.r., JI8,lUU'nH E.A., Ma.m,ueB 8.M., 
Mopo3oB B.A., IleTyxoB IO.IT., Cyxa.HoB A.JO. CncTeMa ME$;nJI.H c6opa n o6-
pa6oTKH 3KcrrepHMeHTaJII,HliX ~a.HHHX. 06utHe rro~o~eHM. AnnapaTypHoe 
o6ecrre~eHne. fl3HK yrrp~eHM ripaeMOM Aa.HHHX - J1y6Ha, 1985, !6 c. 
(Coo6uteHHe, 06~e,ItllHeHHH! RHCTHTYT H,ItepHHX HCMeAOBa.Hml:, PI0-85-954). 

14. rop6yHOB H.B., KapeB A.r., .II8,lUU'llH E.A., Mam,neB 8.M., 
Mopo3oB B.A., Cyxa.HOB A.IO. CT~pTHHe APaitBepu rp~HlJeCKl!:X ycTpolcTB. 
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PyKoIIllCE, llOCTymUia B R3AaTem,cKd OTAM 
16 OKTa6pa I986 ro~a. 
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