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OEillAfI XAPAKTEmCTIDCA PAEOTH 

AK'fYBJILHOCTL pa6OTH. Eom,ume BHT8rpaJILHH8 CX9Mll, TaKHe KaK 
Mlrnponponeccopu (MII) H no.nynpoBO~OB8.II naMSITL, 'SHa'mTeJII,HO HSMe
HHJlll ap:XJIT8KTYPY C:ICT8M JI Sa'Aall:I, pemaewe BMl:'I llpJI aBTOWlTHSaUHH 
cneKTpOM8TpJI'l8ClOIX HSMepeiml, B 'IJRCTHOCTH, Ha m.myJILCHOM peaxTope 
Jim Ollilli • 

Hcnom,soBaime Mil B CHCT8M8X lCAMAK nosB~JIO C'ACJiaTL 9TB CJICTe
Mll aBTOHOMHHMH, H838BHCllMl:lMJI OT ~HHllX 'AOPOrBX B8TBeff, B cymecT
BCHHO CimSHTL CTOHMOCTL STHX CHCT8M. 

Pa6OTH no aBTOMBTHSaUHH cneKTPOMCTPHll8CKHX HSMepeiml B lpHSH
ll8ClOIX Jia6opaTOpJIHX JIHT9HCHBHO HallaJlllCL C MOM8HT8 no~eHJIH UH~O
BHX BH'Dl~T8Jil,HHX M8~H JI 6Wlll CBHSaHH C paCTYmel noTpe6HOCTLD B 
o6pa6oTK8 'ABHHHX. O~axo HCnOJILSOBaime SBM 6WIO 9KOHOMH'l8C!OI 
neJiecoo6pasuo JlJllllll, .1t1IJI aBTOMBTHSaIJ;BH HaB60Jiee CJIOJmHX eKcnepHMeHTOB. 
IlpJIMeHeHJie MBHJI-SBM 6WIO 'AOCTaTO'lHO 'AOporo JI T8XHll'i8ClOI HeOnpaB
'AaHHHM ,Jt1IJI aBTOM8TH38I(l!IH nOBTOPJD)IIIIIXCSi Sa,Itall. 

13He'ApeHHe Mil B CTaU'AapTHH8 CHCTCMH YMeHLmaeT HX CTOHMOCTL, 
'ACJiaeT BX Jie!'KHMH B o6pamemm B HaJI60Jiee JierKo Hcnom,syeMHMB, no
SBOJIJieT ~BTOM8TH3HpoBaTL Te Cll8KTPOM8TpH'l8CKH8 HSMepeHHH, B KOTOpliX 
Tpe6yeTCSi peaJlJllsanua CJiouoro aJirOpJITM8 ynpaBJI8Hl!Si HJlJII BH'lHCJISHJISi, 
a npHM8H8HH8 Ml!IHH- SBM H8BHrO~O no 9KOHOMll'l8C!OIM coo6pa:&eHJIJIM. 

O~aKO MHKponponeccop - BTO TOJil,KO OT'Aem,lllt! KOMIIOH8HT, KO
TOpli:A H8JIL8Si HCllOJil,SOBaTL KaK 06HllHYD SBM. ~T06H e~eKTllBHO HCllOJil,
SOBaTL ero CBOICTBa,Heo6xo'AHl40 pell!RTL PJI.It npo6JI8M KBR annapaTHoro, 
TaK H nporpaMMHoro xapaxTepa. 

B CBHSB C STJIM pemeHHe Sa'Aa'll! BH8'AP8HHSi Mil B cneKTpOM8TpH
ll8ClOl8 CHCTeMH HM88T 6om,moe npaKTK'l8CKO8 8H8ll8H:a:e. 

Paspa6OTR8 H COS'AaHHe MHKponponeccopHol 9JI8KTpOHHOI annapaTY
p1,1 MH 'AaJILuelme:lt aBTOM8THSafusn cneKTp0M9TPHll8CKHX JISMepeHJI:lt Ha· 
BMIIyJILCHOM peaKTOpe ~Si8TCSi B8CLM8 aKTYaJILHO:lt Sa'Aallel. 

llem, pa6oTH - paspa6oTKa, cos'AaHHe l! BHe'APeHHe B qmsH'lecKHI 
excnepmreuT cncTeM Ha 6ase nporpaMMHHX :a: 1mxponponeccoPHHX xouTpOJI
JiepoB ,Jt1IJI aBTOMSTH88~H Cll8KTpoM8TpJl'l8ClOIX HSMepeHJII Ha D4IIYJil,CHOM 
peaKTope. 

Haraaa HOBBSHS 
I. :ijg~e B COB8TCKOM Come Ha MHICpOnponecoope 

K58ClfKBCYI paspaCSoTaH ROHTpOMep xpelTa B CTWJ;n;apTe KAMAK(KKMII), 
Ha 6ase ROToporo OWI 8BTOM8TH8IpoBaH PJ1.It Cll8KTpOM8TpJl'l8CKJIX CBCTeM. 

2. Paspa6oTaHH llpJIHilllIIH llOCTpO8HISi ROHTpOJIJiepa H8ROIIIIT8JIJI Ha 
MLU'HRTHOtt JieHTe Ha 6ase MHICpOnponecoopHHX c~. 
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3. naH cpaBHl!T8Jll,HJil1 8HaJil!S llOT8pb BH~Op.mrom B CHCT8M8X KAMAI{, 
rrocTpoemmx Ha 6ase MHHH-SlN H MHKponponeccopHHX KOHTpOJIJiepoB xpelTa. 

4. B nponecce cos.u;aHHJI MHKponponeccopHoro KOHTpOJIJiepa xpelTa 
6wr npe,ItJIOXeH MeT0,11; oneHKH rrapaMeTpOB KKMII. 

5. IIpe,ItJioxeH n pea;msoBaH crroco6 pacm:apeHl!JI rraMHTH MHKpo-SBM, 
,u;onyCKBJllllHI npOMHlllJI8HH08 nponSBO,ll;CTBO MO,ICYnel rrawrrH C nem,n .u;o
CTB%8HHJI mmrpmna B CKOpOCTl! COS,11;8HHJI CHCTeM ,ItJIH KOHKpeTHl:lX npH

J(Jla.n;HWC sa.u;aq. 
UeHHOCTb pa6oT, _Bome,IO!IHX B pe~pl!lpyeMYJ) ,IU!CcepTaD;IID, saKJIDtia-

eTCJI B TOM, tITO OHH 6wm Hanp8M8HH Ha pemeHHe npaKTBtI8CKHX sa,u;aq, 
CBHSaHHHX C nccne.u;oBaHHSIMK, npOBO,ll;l!),WMH Ha llMIIYJil,CHOM peaKTope 

JIB~ rn.HH. 
Cos.u;amrn:e aBTOHOMHH8 CBCT8MH IlOSB~Jill 8BTOM8THSHPOBaTb ~ 

BSMepeiml. ApXHT8KTypHHe pemeHBJI nocTpoeHBJI aBTOHOMHHX CBCT8M Ha 
OCHOBe paspa6oTaHHoro MHKponponeccopHoro KOHTpOMepa MOI'YT 6HTb BC
nMbSOBaHH B paSJill'IHWC o6nacTJa: Hayim H TeXHBKB. 

Pea;msan:RJI pesym,TaTOB pa60TH. Ha OCHOBe paspa6oTaHHHX npo
rpaMMBHX H wrnponponeccopHHX KOHTpOJIJiepoB xpeli-a :a nporpaw.mo
ynpaMJiewx 6nOKOB B Ja6opaTOpl!IB HelTpOHHOI ~BSHKH K HaCTOJm18MY 
BpeMeHll COS,ll;aH ll llCIIOJII,Sy8TCH ~ aBTOHOMHWC llSM8JlllTeJII,llllX CllCTeM. 

Cos.u;8.HIIID! HaMR WKpOnpon;ecco].)lllitt KOHT!)OJlJiep c nporpaMMHHM 
o6ecne'iemt8M ycnemHo pa.6oTaeT B psme llHCTIITYTOB n opraHIIsan;ail 

CoBeTCKoro Corosa •. 

Anpo6an:RJI pa6om B ny6~1lHH. Pesym,TaTH pa60TH o6c~aJil!Cb 
Ha ceMRHapax Ja6opaTOpl!IB H81TpOHHOI qlllSBKB oruru. 0cHOBHH8 pesynTa
TH, nsnoxeHHHe B peipepl!lpyeMol pa6oTe, .u;oxna~aJil!Cb Ha Mez,IJyHapo.u;
ma: cmmosHYM9x no JJ;D;epHol ane1tTpoHHKe B_BapHe (1977r.), B 
npes,u;eHe (1980 r.), Ha l BceCOllSHOM COB81118HD no aBTOMSTBSaD;IIH 
HaytIHHX l!CCJI8,ll;OBaHBI B smepHOI qms:ixe (KneB, 1976 r.), Ha II Bce
CODSHOII COB811!8HHB no aBTOMaTBSaUIIB Hay-qHHX BCCJI8,l!;OBaHlll B JJ;D;8pHol 
qlllSllK8 (.AJIMa-ATa, 1978 r.), a Tau.a ony6Jm1toBaHH B B~e coo6111elid 

oruru. 
06M11 pa6om. nuccepTaUIUI :asnoxeHa Ha. 137 cirpaHBnax 11amuHoIIBc-

uoro T8ltCTa, MJIJJCTpl!lpy8TCJI Ha 39 cTpaHBUaX pl!ICYHKSMH, COCTOBT HS 
BB8,1!;8HBJI, Tp8X rnaB, saKJIDtI8HllJI, CIDICRB Jil!TepaTYJll,l BS 70 HaB118HO

BaBBI ll npl!JIOX8BHJI. 
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K sanm:Te npe,l!;CTaMJIDTCJI: 
- 1toMnJiexc imxponponeccopuol arrnapaTYPH .ItJIJI aBTOMaTRSaD;lln 

cneKTpOMeTpBtI8CKHX RSMepeHHI Ha BMnyJII,CHOM peaKTope; 
- KOMllJieKC nporpaw.mo-ynpaBnHeMHX 6ROKOB; 
- pesym,TaTH TeopeTBtiecKoro 8H8Jil!Sa llOT8pb HH~Op.laD;IIH B CBCT8-

MaX RA.MAR, IIOCTpoeHBHX Ba 6ase MH_HB-SBM u MBxpo-SBM; 
- pesyRLTaTH aaa;msa OD;8HKH rrapaMeTpOB MHKporrpon;eccopHl:lX ROH

TpORR8POB KpettTa; 
- O.In!H :ea Bapl!laHTOB pacm:apeHHJI naMSITB MHKpo-HBM, .u;onycRalOlllBI 

npOMHlllJI8HHOe npOH8BO,ll;CTBO MO,DYRel rraMJITH C n;em,ro ,ll;OCTBX8HHJI BHHrpH
ma B CKOpOCTB cos.u;aHHJI CHCTeM ,ItJIH KOHxp8THHX npHRRa~ sa,l!;atI. 

KPATKOE CO.llEPJ[AIDIB PABOTH 
B rRaBe I aHaJil!SHpyroTCJI BOnpOCH nplilMeHeHHJI O.n;HORpl!ICT8RLHHX H 

ceRD;IIOHBHX r.mxponponeccopoB ~ aBTOM8TESaD;IIH CII8KTJ)OM8TpnqecKl!IX 
l!SMepeHBI. 

B rrepBol qacTH rRaBH pacdMaTPBBaDTCJI xapaKT8pl!ICTHKH HaB6Mee 
m:apOKO pacnpocTpaHeHHUX THIIOB Mmtponpon;eccopoB C TO'iKH speHDJI npn
MeHHMOCTH nx .ItJIH pemeHBJI sa,u;aq smepaon cnexTpOMeTJmB. PaccMoTJ)eHH 
BOllpOCH npIDdeB8HBJI mxponpon;eccopHHX B nporpaMMHHX KOHTp0.,1RepoB 
Kpeha. 

KopoTKO paCCMOTp8HI:l cpe.u;CTBa rrporpaMMHpOBaHBJI MII CHCTeM. Ha 
ocHoBe Tpe6oBami:a, llH,ItBHraewx rrpn pememi:n axcnepm.1.eHTam,HHx sa.u;aq, 
c.u;enaH BHB0,11; 0 npe,u;rrotITeHHH ncnom,soBaHBJI Jl8HKOB BUCOROro YPOBHJI. 

na~ee pacCMBTPBBallTCJI CII8RTPOM8Tpl!ltI8CKH8 'cncTeMU c6opa ,u;aHHHX 
B HSMepnTe~HOM neHTpe JIB~ OORH. B saBBCHMOCTH OT IIJIOTHOCTH IIOTOK8 
BXO.n;HOff crreKTpoM8Tpl!ltI8CKol HH~p.!BD;IIH l! CRO.lDIOCTH ee npe,u;BapnTeRL
HOff o6pa60TKH Bll,ll;8R8HI:l Tpl! ypOBHJI opraHHSaD;IIB B8M8pl!IT8RbHUX CBCT8M, 
IIOCTJ)08HHHX Ha OCHOBe MIIHH-SBM H wmponpon;eccopHoro KOHTJ)OJIJiepa. 
BBe.u;eHHe MHltpOnp011;8CCOpa B KOHTJ)Mnep KpeffTa II08BOJIJl8T 'ynpOCTlITL 
CBHSH, KOTOJllie o6J1saTenHH IIJll! coe,IU!HeHHH LmHB-SBM K xpeby KAMAK: 
IIOJlHOCTbD ncqesaeT Heo6XO,ItHMOCTb HM8Tb C08,ItHHHT8JI1,Hwl xa6em, B 
pasMMH ~ cBHsn xpeffT-:-KOHTpOJI~epa n 8BM, "ITO yBeJilltIHBaeT aa.u;e%HOCTb 
CBCT8Mll; CHHJUlDTCJI Tpe6oBaHBJI K arrnapaTYpe corRaCOBaHBJI cnrHa~OB 
MarHCTpaJill Ml!xpo-SBM B MaI'HCTpa~ KAMAK; sa CtieT :UCllO~b80BaHHJI 
nporpaMWmX IIpl!8MO-IIepe.u;aTtIBKOB, BUllMH8HHHX Ha Ml'IKPOCX8M8X 6Mbmcl!: 
cTerreHB HHTerpaD;IIB, ynpolll8eTcJI arrnapaTYpa cBHsn KKMII B SBM, ecJra B 
8T0M BOSHBR88T H8o6XO,ItHJ,IOCTb. 

B pa6oTe llpl!IB8,1!;8H cpaBHBT8RbHHI aHaJillS npoctieTOB ,ItJIJI Tpex'Bume
npHBe.u;eHHHX opraHBSSIU!ft HSM8pl!T8RbllliX Cl!CTeM Ha OCHOBe Ml!HB- B 
Ml!Kpo-SBM IJpl!I rrepe.u;aqe BH~JJ.!BIUil! : 
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a) no nporpaMMHOMy KaHa.ny; 6) no R8H8JIY npJJMOro .ItOCT]II8 R II8MJlTll; 
B) C HCIIOJII,SOB8HHeM 6y~epHol II8MJITB. PaCC'Il!Tl:lB8eTCH .ItOIIYCTBMaH BH
TeHCHBHOCT!, BXO,ItHlll co6Hm

0

npH OTHOCHTeJII,HOI BeJilll'D!He IIOTep:r, (npo
cqeTOB) IIpH perHCTpaUHH c.nyqa!uoro CT81lHOH8pHoro IIOTOKa IllMnyJ!!,COB 
:JJ,1IH CJIY~H, ROr,Ita npocqeTli onpe,IteJIJDJTCH TOJILRO M8l)TBliM Bp8M8H8M 
CHCT8Mll, ROTOpoe 6y,IteM C'Il!T8T!, IIOCTClJIHHlm. IlpBB8,It8HH RPBBHe 88BBCH
MOCTH npocqeTOB OT HHT8HCHBHOCTH BXO,It.!Illlero IIOTOR8 ;Jl)IH Tpex c.nyqaeB. 

B nponecce npoeRTHPOB8HHH Ill CO8,It8HJIJI ROHTPOJIJI8pa xpe!Ta Ha 6ase 
MHRponponeccopa 6~o npoBe.tteHo cpaBHeHHe y%e cymecTBYllll!BX HJm napan
JieJILHO paspa68THB88MllX MHRponponeccopHHX ycTpOICTB C y,leTOM Ha6opa 
BHIIMHReMHX WHRllHA, 6HCTp0,It8!CTBHH, cnoco6a CO!Iplrl'.8HJIJI Mil R8H8Jl8 H 
MarHCTpaJm KAMAI{, cnoco6a CMSB Mil C ~OR8MB 88IIOMHH81lll!BX YCTpOICTB, 
nporpaMMHoro o6ecneqeHHH, Y.It06CTB8 HCIIOJII,8OB8HHH ,Itl8rHOCTHqecroi:x 
cpe,ItCTB, ra6apHTOB H T.,It. B pesyJILT8T8 IIp8:JJ,1IOJteH M8TO.It oneHRH napa
MeTpOB Mil ROHTPOJIJiepoB B CT8H,It8l)T8 KAMAK. Ilpe;Jl)IaraeMH! M8TO.It Y.ItO68H 
:JJ,]IH IIpaRT:eqecxo! oneHRB B c.nyqaa, ROr,Ita OTCYTCTBYJJT M8TO,ItHRH npo
B8,It8HHH RMHqecTB8HHliX HSMepemi! 8IIII8paTHllX H nporpaMMHHX cpe,ItCTB 
Bli'Il!CJmT~HliX ]CTpO!CTB. 

B rJI8B8 II paccM8TpHB81lTCH HSM8pHT8JlI,Hlie CHCTeMll Ha 6ase 
nporpaMMHoro ROHTpOJIJiepa (TIK) 7220 /I, 2/. 

B nepBOI qacTH rJiaBli IIpHB8,It8H8 M8CCHqiHK8UHH ROHTPOJIJiepoB xpel
T8 6es HOIIOJII,SOB8HHH SBM. B STOI M8CCJllqiHR8UHH IlK 88HHM88T C8MYJ) 
BliCll!yll CT]IIeHL. IlK MOlteT BliIIMHHT!, Jill6]1l OII8P8UHll B CT8H,It8l)T8 KAMAI{ 
np:e YMOBHH, ~o Tpe6yeMaH nporpaMMa He ~DIROM B8Jll'IR8 ;Jl)IH ~OK8 
nporpaMM. 

B 88Bl!CHMOCTH OT CJIODOCTH 9RCn8pHM8HT8 IlK MOlteT ,ItOIIOJIHJiTLCJI 
CYMMSTOpoM, perHCTpOM C,ItBHra BJm .ItJlYI'DOI ~OR8MH, BliIIOJIH8HHHIOI B 
Bl!,It8 CT8H,Ital)THliX MO,ItyJiel, qTo ]B8JlJl'DIB8eT ero BOSMODOCTH H yHHBep
C8Jil,HOCT!, IIpHM8H8HJIJI. 

llaJiee OIIl:CHB88TCH IIHOrO,It8T'Il!ROB8R CII8KTpOM8TpllqecR8H YCT8HOBR8 
:JJ,1IH npOB8,It8Hl!H MHOronapaMeTpOBliX HSMepeHHI TJIII8 "BpeMJI-HOM:ep ,It8T8R
TOpa" IIpH IllCCJI8,ItOB8Hl!ll ,ItB8~ ,ItHqxI>epeun:ea.m,HHX ceqeHJ!~.J)f!SJDI~ 
S8M8:JJ,1Il!TMel: Ill qiHSHRill MOJieeyJI, D,ItltOCTel JI ltPJICT8JUIOB 'I/• 

B pa6oTe np~.ttcTaB.iieHa ~ox-cxeMa HSMepHT~Hol c11cTew. B Ra_: 
qecTB8 88IIOMHH81llll8ro ycTpolCTB8 :JJ,1IH H8lt01J;1!8HJIJI ,ItaHHHX HCIIonLSY8TCJI 
pemc'l'pHpyDlt8JI ,mcri, rum.,msaTOpa .AH-4096,-t /. Tax :KaK HHTeHc.mHOCT!, 
llOCTyIJ,aD!lliDC 006HTd MOJ!t8T 6HTI, ,ItOCTaT01DIO mlCORa lI C y,l8TOM BM

IJYnl>CHOI'O xapaxTepa llOCTYIJ.7.[eHWI l!HqX)pm.D;im1 B CHCTewy BB8,It8HO 6~pH08 

88IIOIDIH81l~88 ycTpolCTBO. IlpHBO,Itl'l'CJI 8JII'OpllTM nporpaMMH :JJ,1IH pa60TH C 
8 ,It8T8KTOpaMJI. HcIIOJII,8OB8HJl8 Ill{ COBll8C'l'HO C KOHTpOJIJiepo11 xpelTa TX-
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na A IIOSBOJIHeT ynpOCTHTI, nporpaMMy H, COOTB8TCTB8HHO, BpeMJI o6c.ny
DB8HHH O,ItHoro KO,Ita, KOTOpoe COCT8BHJIO I4 MKC. 

CncTeMa IIOR888JI8 CT86HJII,H]ll pa6OTY H ycnemHo 8KCIIJIY8THpy8TCSl C 
HllHR 1973 ro.tta. B KaqecTBe npHMepa B pa6oTe IIOR888HH THill!'!HHe 
cneKTPH HelTpOHOB. 

Bo BTOpOM pas~eJie rJIBBH II IIpHBO,ItHTCSl OIll!C8HH8 MOHHTOpHott CHC
T8MH ;Jl)IR MHoronJieqeBoro HettTpoHHoro cneKTpoMeTpa o6paTHott reoMeTpHH 
.rmcor-nv'III. CJrOJKHocTI> nocT]IIEUOIIleii co cneKTpoMeTpa m$>~ .tte.rraeT 
Heo6XO,ItHMHM npHMeHeHHe cpaBHHT8JI!,HO npoCTHX cpe,ItCTB xaqecTB8HHott 
oneHKH pa6OTOCIIOC06HOCTH CII8KTpOM8Tpa H ,ItOCTOBepHOCTH nocTynaJJmett 
1!H~op.ranu:e BO BpeMJI axcn_epl'!MeHTa. Ha npaKT1!Ke xopo1mm cnoco6oM Ta
Kol oneHRill OK888JICSI II8pHO,ItHqecKEtt ROHTpo.m, HHTerpaJILHoro cqeTa (B 
onpe,IteJI8HHOM ,ItH8II88OHe auepr.HH uettTpOHOB) C OT,It8JII,HHX ,It8T8RTOPOB. 

CncTeMa BHnOJIHSI8T CJI8lJYJ)IItBe 88,Ita'D!: I - rrepHO,ItHqecKl'!tt KOHTpOJI!, 
H m,maqy Ha IU!~poneqaTI> HHTerpan:r,Horo cqeTa (B onpe,IteJieHHOM ,IJ;Harraso
ue Bp8M8Hl'! npOJieTa)c II cqe~OB C O,ItHOBp8M8HHOI HH~Op,ulUHett O 
SHaqeHHH 8CTpOHOMHqecxoro BpeMeHH; 2 - Bl,tl{aqy SHaqeHHSI 8CTPOHOMH
qecKoro BpeMeHl'! IIYCK8 H OCT8HOB8 BP8M8HHHX 8H8Jl1!88TOpoB; 3 - CJiexe
HHe 88 HHTeHCHBHOCTLD IIY'IR8 HettTpOHOB H 8BTOM8Tl!qecK1!tt CTSPT/CTOn 
BpeM8HHliX,H8i88TOPOB B c.ny~ae II8,IteHHH HJIB llOBHlll8HHSl HHT8HCHBHOCTH 
HeflTpoHoB II • . . 

IlpnBO~TCH 6JIOK-CXeMa lI 8JII'OpHTM pa6OTU npOI'J)8W&,l ClICTeMH, 
CHcTeMa axcn.nyaTHpY,eTqir c 1978 ro~a co cneKTpoMeTpoM :imcor-I 
Ha peaxTope HEP-3ot'III. KpoMe BliIIOJIHeHIDI oCHoBHo:11 s~a"!lll:, CIICTe
Ma OK888JI8C!, Y.ItO6Hol ;Jl)IH npoBeproi: H R8Jl1!6poBRill CII8RTPOM8Tpa .ItO Ha
~Jia 8KCII8pBM8HT8, 8 T8D8 :JJ,1IH·IIP8.ltB8pHT8JII,HOfl oneHRH pesy~LT8TOB. 

rnaBa III IIOCBfim8H8 BOllpOC8M, CM88HH1& C paspa6OTROI Mmq)O

nponeccopHoro ROHTPOJIJiepa H IIOCTpoeHmm Ha ero 6ase CII8KTPOM8Tpll
qecREM CJ!CT8MaM. IlpHBO,ItSlTCH IIpHt{IIHH, Ha OCHOB8HHH KOTOPHX 6HJI npo
HSB8.It8H BH6op THII8 MHxponponeccopa. IlpHB6,It8Hli Cp0BHHT8JII,HHe xapaRTe
Jll!CTHRH MllRponponeccopHHX ROHTpOJIJiepoB xpe!Ta. ~OpMYJI1!pOB8Hli Tpe-
6OB8HHH, np8,It'hlil!JI8HHli8 R MHRponponeccopHOMy KOHTpOJIJiepy KpelTa 
KAMAK (KKMII) • lICilOJII,SyeMOMy ,IPIJl aBTOMaTH88.Il;mI lISMepemnt Ha m.myn:r,c
HOM peaKTope. 

KIWII oeeT ,ItBa peDMa: I. Pa6oTa no nporpaMli!HOMY RaHa.ny; 
2.Pa6oTa IIO R8H8JIY IIpaMoro ,ItOCT]II8 K IIaMSiTl! • .IJ.na pa6OTH BO BTOPOM 
peDMe HCIIOJII,8]8TCJI OT~8JI!,mnl ~OR film, ROTOpml CO8,ItllHJI6TCJI C KKMil 
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C IIOMOllll,!l pas':beMa. RKMil He CO,llepltllT BHYTPH MlutpocxeM II8MSITB. Mo.n;yJlll 
II8MSITB BHIIOJ!HRDTCR B BB,lle OT,lleJIJ,HHX 6ROKOB H coe,llHHR!lTCR C MII IIO M8-
I'HCTP8Jlll KAMAI{ C HHHM H88H8'leHl!eM ll!HH, 'leM IIO CT8H.ll8PTY KAMAI{ (ecJIJI 
c:arHaR Busy =I, pa6oTaeT peDM KAMAK, ecRH B=0, pa6oTaeT pemtM (MII). 
TaKoe pemeHHe 6HRO IIpBHRTO B neRRX yM8Hbfil8HHR KOJlll'l8CTB8 pa8':b8MOB 
,llJIR CBRSlI C MOKaMII 8aIIOMlIH8.l!IltlDC ycTJ)OilOTB, 'l!eM ,llOCTlII'a8TCR 
YBMll'leHlI8 Ha,IJ;eJKHOCTlI CHCTeMl:l B neROM, 

RKMil IIOJIHOOTI,JO BHIIOJIHeH Ha 8JI8M8HTax: COB8TCKOl'O IlpOlI8BO,llOTBa,,llJIR 
-qero,B '1!8.CTHOCTII,6WI paspa.60TaH TaKTOBHit reHepa.Top lI llplIBO,ll ,llJIR MII • 
B KKMII sBJIOJKeHo B008Mb y:poBHeil npepHBaHWI,"ITO oMe!"meT pa.6oTY 
rrporpaMMJICT8, .lJ,1m WOp,!HpOB8HHR KOM8H,Il;H KAMA.I{ OTBO,llHTCR 06R8CTb II8-
MJITB c a,n;pecaMH OT FEOOH .no FFFFH 

RKMil MOXeT CBRSHB8Tb0R C 3BM IIO IIOCR8,Il;OB8T8JIJ,HOMY K8H8JlY 'Iepes 
sa,znml pas':beM co CKOpOCTb!l o6M8H8 ,n;o 9600 60,n; HRH 'l!epes per:acTp rre
pe,n;a'l!H B CT8H,ll8PT8 KAMAK. KOHTPMRep CO,ll8pltllT BHYTPH ce6R 16-paspR,n
mrlt TalMep. 

BOJil,lllllHCTBO Ml'!KporrponeccopoB BM8DT 64K 6alTOB IIpJIMO a,n;pecyeMol 
II8MIITB • .lJ,1m rrporpaMMHpOB8HHR sa,n;a'l, pemaeMHX C IIOMOllll,ll Ml'!Kponponec
copoB, BTOI II8MSITB 'l!BCTO 6HB88T H8,llOCT8TO"IHO. B pa6oTe rrpe,n;ROX8H 
CIIOC06 pB.ClllllpeHIIR IIaMIITlI nponeccopa!'16/, HTOI'lI lICIIHTaHIIR H8CKOJll,KlIX 
o6pasnoB IIOK888JIH, "ITO ,n;aHHoe IIp8,IT,lIOJK8Hlie 06.na,rtaeT np8lIMY]lleCTBaM1I 
nepe.n ,n;pyrHME pemeHHHMH. KOHCTIJYKil;HR 6ROK8 .llOIIYCK88T IIpOMHIIIJI8HH08 
IIpOBSBO,llCTBO MO,llYRel II8MIITB C 88ID.IC8HHHMB B HHX CT8H,ll8pTHHMB rro,n;
rrporpaMMBMB, TP8HCR:i!pOBBHHHMB ,llRR q,HKCBp0B8HHOro a,n;peca sarpysKB. 
T8K08 pemeHHe ,n;aeT BHHrpHIII B CKOPOCTB COS,ll8HHR CBCT8M IIO OTHOm8HHll 
K BOSMOJCHHM MO,llHqDIKBnHSIM, 8qql8KTBBH08 BCIIMb80B8HH8 o6opy,noB8HHR 
B 0611tee COKpa11teHHe 38TP8T H8 paspa60TKY, OTR8.IJ;KY B MO,llHqDIK8nHll 
nporpaMMHoro o6ecrre'l8HHR. OTO ,n;ocn:raeTCR T8M, "ITO CBCT8MH B HX 

rrporpaMMH08 o6ecne'leHBe MOryT KOMIIOHOB8TbCR rryTeM OT6opa H806XO,n;JI
MIDC 6ROKOB ll81UITB, 

CJ!cTeMH, KOMIIOHYeMHe BS T8KBX 6ROKOB II8MJITB, BM8!lT 6Mee BH
CO:ltj'I) H8,ll8ZHOOTD 88 C'l8T YCTpaH8HHR 0611tero YSRB nep8KRD'l8HHR MO
KOB ll8MJITB. ,U:8JIJ,Helmee YBeRH'leHBe HB,ll8ZHOCTB BOSMoaHO nyTeM BCIIOJIJ,
BOBSHHSI HBJilflmOl'O pesepm :wm OlUIB,D;HpOBSHWI pesepBHHX MOKOB IIaMJITB, 

. Ha OOHOBe paspa60Tl!HHHX CT8H,ll8PTHHX MO,llYRel B I{l(Mil paspa60TBH' 
X 003,IJ;BHB CXCT8118 KOpp~OHHOro 8H8JIJl88 YJIJ,TP8XMO,IUIHX H81TpOHOB 18( 
B pa.6oTe npBBO,n;RTCR MOK-CX8M8. lI 8Jil'OIJRTM IlpOrpar.!MH CHCTBMH, 
o IIOMOlllJd) KOTOpm: 6WI nmepeH CIIeKTP HeilTJ)OHOB, 
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Paspa60T8H8 H COS,ll8H8 MBKporrponeccopH8R CBCT8M8 ,llRR IIMRPHSa
nHOHHO! yCT8HOBKH H8 yJIJ,TpaXMO,n;HHX H81TpOH8X ,llRR HSY'!8HHR IIOJIJIPH-
88nHOHHHX xapaKT8pBCTHK pasntmHX ipeppOMBrHHTHHX I!R8HOK. CHCT8M8 
BHIIOJIHJl8T M8.llYlllllH8 cpymtnHH: I - yrrpaMeHHe MOKOM pMeimHx IIplr!
BO,IJ;OB B 9~8KTPOHHHM KRIJ'IOM CHCTeMH OCnH~py!)llt8ro IIORR ~nnepa no. 
88,IJ;8HHOI nporpaMMe; 2 - per:acTpa~ B BpeMeHHol 8H8Jlll8 C'l8T8 ,n;eTeK
TO:pa.; 3 - perBcTpanHR BpeMeHHHX BHT8pll8~0B Mez,n;y IIpOXOJ!,ll8HH.IIMB 
KOM8H,lli 4 - H8KOM8HH8 BHWQJM8nHH, IlpBB8,ll8HH 6~0K-CX8M8 H 8~0pBTM 
pa60Tlil rrporpalo!MH, 

Jla,n:ee OIIHCHB!l8TCR CHCTE!Ma ynpa.BJieHlIR 1'0Hlr!OM8TJ)OM Hr~17(KoTopHil 

HCIIOJIJ,SyeTCR ,D;RR TO'IHOI Op:1!8HT8nHH o6pasna B IIpOCTpaHCTB8 llpB lr!CC~e
,noB8HBH H8 JDUIYJil,CHOM p88KTOpe CTpyltTYPH H ,llHH8MJIKH KpBCTBJIJIOB, 
D,nltOCTel

0

B 6BMOrB'l8CK;HX o6':b8KTOB s,n;epHHMB M8TO,IJ;8MH. CHCT8M8 HM88T 
TpB peDMS pa6oTH. IlpBBO.n;RTCR woTorpaqDIH 0611tero Bl!l,na cBcTeMH B 
WQJMBT SBID.ICB IIpBKBSOB H8 8KpaH8 8.l$!BBTHO-nH(PJ)OBOro ,n;JICIIReR. 

Paspa60TaHa B cos,naHa MHKJ>OrrponeccopuaR cBcTeMB MHoroMepuoro 
aHaDsa .n;RR cneKTpoMeTpa ( n , y ) . .lJ,1m yrrpaMeHHR HBROIDITMeM us 
M8rHBTHOI ~8HT8 EC-50!2 SBTOpOM paspa60T8H H peansOBSH MBKporrponec
copHHI KOHTpOJIJiep, IIOSBMRDJllH! llpOBO,JtBTD 38llHCb HS M8rHBTHYIJ ~8HTY 
B WQJMBT8 EC 3BM, C nMbll B03MOZHOCTB nepeHOC8 M8rHHTHOI ~8HTH HS 
6QJIJ,myll 313M ,D;RR o6pa60TKB. 

Pa60TH no cos,naHBll, H8CTpolKe JI BBe,neHHll B 9KCIIJlY8T8nHll 
Clr!CT8M HS 6888 KKMII BHIIMH8HH SBTOpOM peweplr!py8MOI pa60TH, HCUOJIJ,
SOB8HH8 I{l(Mil B MOKOB ll8MliTJI, llOCTpoeHHHX HS nepenporpaw.mpyeMHX 
IIOCTORHHHX 88IIOMJIH81llll]IX MBKpoCX8M8X, llOSBOJlll~O llOCTpOlr!TD CHCT8MH, 
y,nO:j3JI8TBOpiDlll!ll8 B ,IJ;OCTSTO'IHO IIORHOI Mepe Jlli.llY TpedoBaHHI 8KCII8pJI
M8HT8: ,IJ;MrOBpeMeHHol H8,lleDOCTB IIpB uerrpepmmol MHOrocyTO'lHOI 
peI'JICTpann, r:a6KOCTB, IIpJICIIOCOMHeMOOTB It B8M8Him!IJ[IICR YMOBBJDI. 

B IIpllJIOZ8HBH OIIBCSHH nH(PJ)OBH8 6~0KB, KOTOpue JICIIOJll,SYIJTCR B 
llpBB8.IJ;8HHHX BH1118 CJICT8118X, .ABTOp HS'la~ SSHBMSTbCR paspa60TKOI. 
IUl(PJ)OBHX MOl'tOB c 1972 ro.na B sa HC'l'eKIDJdt nep:ao.n BM/sJllI p ero He
nocpe.naTBeHHOM Y'l9CTll dHJIO cos,naHo OKMO 30 6~0KOB 6 , 15 • 

Ilo ~OBSnHOyY H88H8'18HXll paspa60TSHHH8 dJroltJI lloa:BO YMOB
HO pas.ne.uu HS 'l8Tllp8 rpymm: l'tOHTpOJIJiepu, 6ROD 88IICIOIH8JIIIU'. 
YCTpolcTB, C1!8T1DIKH JI p8I'IICTpH JI MOD BCIIOMOrST8JIJ,HOro B88H8'18HBR. 
B.lroltll llOJIBOCTDll y.nOMeTBOpiDJT Cll8UllqlaJt8D;KJDI CT8H,ll8PT8 KAMAK JI MOryT 
JICllOJll,80B8TDCR RSK COBM8CTHO C 3BM, 'l'Sl't B des HJIX. IlpllBO,IUITCR 6noK-

l6 I5/ . 
OXeMH H 'l'8XHH'l8CIGI8 X8:pa.KT8IJRCTHKK dJIOKOB' ' • 
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M1rnpocxeMH 60JI1>mott cTeneHI! EHTerpaznrn ( MII :e nOJiyIIpOBO~OBaJI 
IIBMSITl>) oKasaJm 60Jil>moe BJmmme Ha npoeKTnpoBaHHe aReKTpoHHHX 6Jio
KOB. lfCllOJil>SOBaHl!e MIT BHyTpll 6JIOK8 ll03BOJillRO IIOJJYtmTl> PlJ.n npem.i:y
mecTB nepe,n; npeJB:lllU.!lI CIIOC068Ml'! IIOCTpoeHI!H 6ROKOB: I) c.n;eR8Tl, 6ROK 
60Jiee 8BTOHOMHID4; 2) pasrpySHTl> KOHTpOJIJiep KpettTa OT !)YTHHHHX one
palll!tt; 3)npOBO~Tl, aBTOI\UlTH'leC:eyD npoBepey 6ROK8 C BH.Ita'!ett ,n;:ear

,HOCTllKR; 4)cTpoHTl> 60Jiee llpOCTlie B o6pameHl!H ycTpottcTBa; 5)coKpaTHTl> 
cpoKH paspa60TKH; 6) HCIIOJII,SOBaTl> MeH1>mee KORH'l8CTBO MHKPOCXeM,TeM 
CBMliM YB8RH'!RBaH H8)];8lltHOCTl>; 7)saRODTl> 60Jil>WHe <PYHKill!OHaJII,HHe B03-
MOlltHOCTH. 3TH llp8HMYIIl8CTBa SICHO B~ B paspa60T8HHOM aBTOPOM C 
~CIIOJil>30B8HH8M Ml!KponponeccopHHX CeKil}!tt 6ROKe J{HMJI. 

U:e~pOBlie 6ROKH,IIOCTpoeHHHe C HCIIOR1>80B8HH8M MHKPOCXeM 60Rl>ll10tt 
cTeneHH HHTerpail}!H,Tpe6yioT MJI o6Rer'!8HHH HaCTpottKR llpHM8H6HHH BCIIO~ 
MOraTeJil>Horo o6opy,n;oBaHHH.ABTOpOM 6~ paspa6oTaH ROrH'l8CKRtt aHaJill
saTop - ycTpottcTBO,KOTOpoe peaJmsyeT O,n;HH HS HaH60Jiee MOmHliX MeTO
,Il;OB OTliCK8HHSI He:ecnpaBHOCTett CHCTeMH. 

OCHOBHHE PE3Y.llhTATH 

I. Ha OCHOBe ajlopMYJmpOBa.HHliX Tpe6o:sa.mm, Ilp6,It'bJlllJI.SieMl:DC K MliKpo.:.. 

nponeccopIWM KOHTpo.llJI6:paM KPettTa, :pas~60TaH H 008,Il;aH Ha MHKponponec
cope COB8TCKOro IlpOH8BO,Il;CTBa K5800K8oi'17 / KOHTpOJ.tJiep KpettTa (KKMII) , 
C IlOMOIItI,IO KOTOporo 6wr peaJm80BaH H BBe,D;eH B 8KCIIJiyaTa.n;mo pa;it 
aBTOHOMHliX CHCTeM. 

2.Ilpe,ItJIOXeH M8TO,Il; oneHKH napaMeTpOB MHKPOnponeccopmnc KOHTPOJI
RepoB KpettTa. MeTO,Il; YtmTHBaeT TaKile KpllT8pllH aippeKTBBHOCTH KKMII~ 
KBR llpOH8BO,n;HT8JII,HOCTl>, BB)]; nporpammoro H T8CTOBOro o6ecne'!eHHSI, 
TeXHOJIOI'HD H8rOTOM8HHH, CT8ll8Hl> ,Il;OCTYIIHOCTH, CTOHMOCTl> H8)];8JlllH H 
ero 8KCIIJIY8Tail}!H, apxJ1T6KTYJJY ROHTpOJIJiepa. 

3. Ha OCHOBe 8H8Jlll88 M8CC8 sa,n;a'!,pemaeMWC B JIH~ OIDJ:H,paspa-
6oTaH H cos,n;aH nporpaMMHHff KOHTpOJIJiep o6~e~o H88H8'!8HHH 7220-M B 
CT8H.n;BPT6 KAMAI{ ,ll;JIJI H8M6pllT6JII,HHX CHCTeJ/ 3 • 

4. Ha 6ase nporpawmoro ROHTpOJIJiepa H 6JIOKOB B CTaH,n;apTe KAMAI{ 

paspa60T8Hli, COS)];8Hli H BB6)];6HH B 8KOllJJY8T8IlU): 
- MHoro.n;aT'll!KOBBSI CII6KTpOM6Tpll'l6CK8H yCT8HOBK8 M,lI IIP~j6HHSI 

MHOronapaMeTpOB!lX H8MepeID1tt THll8 "BpeMJI - HOMep )];6T6RTOpa • 
- MOHHTOpHM CHCTeMa_,JµJI HettTpOHHOro CII8RTpOM8Tpa C o6paTHOI 

reOM8Tpll6tt ( IOJ:COr-IM )/III. 
5. Ha 6ase MHKponponeccopma: CeRllHtt H 6JioKB mxponporpalOWoro 

YIIP8M8Hl!SI IIOCTpoeH KOHTpOJIJiep H8KOilHT8JIJl HS MarHHTHott neHTe{KHMJI) 

THIJa EC 5012. 
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Or paHee paspa60T8HHliX KOHTpOJIRepoB KHMJI OTJill'l86TCH cne.ItYJ)lltZM: 
~ MOJ!teT pa60TaT1> 6es IIIJID48HeHHSI RaHaJia IIpSIMoro ,n;ocTyIIa 

K naMJITH; 
- HCIIOJil>ayeT B ,n;Ba pasa M8Hl>W8 MHKPOCX8M,'l8M 6es HCIIQJII,80B8-

HHH MB:itponponeccopHHX ceRllHtt; 
- :eM88T 8BTOHOMHI:rl!: peDM,II08BOJISDOmHtt npoBeCTH KOHTpOJil>Hyil 

npoBepey pa60TOCIIOC06HOCTH EM.[; 
- MOJl8T COBM8CTHO C BCTpoeHHott 6y~epHott IIaMSITl>D OCYm8CT~Tl> 

HenpepHBHlitt peDM HaKo~eHHH ,n;aHHHX C IIOCRe,ItYDmett saIIHCl>D HX Ha 

M8rHHTHYJ) R8HTY. 

6. Paspa60T8HO OKORO 30 p88Jlll'IHHX 6ROKOB B CT8H,JJ;8PT6 KAMAI{ ,ll;JIJI 

HCIIOJll,80BaHHH me B aBTOMaffl8HpoBaHHHX c:eCTeMB.x"6•15{ &ozm KKMII 72rJ7, 
03Y IK 7229-I, 03Y 4K 7229-2, IIlISY 4K 7228-I, KHMJI 7208, T8KTOBm!: 
reHepaTop 7254,C'l8T'IJIIK c npe,n;BapHTeJ.ll>HOtt ycTaHOBKott 7250,KOHTpOJIJiep 
xpettTa 7200 nepe,n;8.Hl:l B OllliTH06 IlpOHSBO,Il;CTBO owrn:.KoHTpOJ.tJI6P KpettTa 
THIIB. An :Mit ,IijlYI'lDC MOKOB :paspa6oT8.Hl:l BnepBHe B OHHH,KOHTpOJ.tJiep KKMII 
Ha MHKJ)O:nponeccope ipRpMH lt{fEL 8080 n JSOH~ep KKMII 72rJ7-2 
Ha COB6TCKmc MeMeHTax - Bll6pBH6 B CCep/ 
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7. Ilpe,It.7IOX8H cnoco6 pac111Hp6HH.SI 6MKOCTH II8MSITH MJI MHKPo-3BM. 
Ha ocnoBe aToro cnoco6a paspa6oTaH H cos,n;aH pim 6ROKOB IIlI3Y. Cnoco6 
ll03BOJIJI8T pacDIJfl)HTl> eMitOCTl> II8MSI'l'B MHKpo-3BM ,n;o 63, 5K x n 6attTOB, 

r,n;e n =I+ 256. 

8. Ha OCHOB8 MHKPOIIPOlleCCOpHoro KOHTJ)OJIJI8pa B CT8H.n;8PT8 KAMAI{ 
paspa60T8H H peaDSOB8H pH,Jt CKCTeM: 

- HsMepJ:T8Jll,HaSI cHcTeMB (BKJll)'l8SI nporpaMMHoe o6ecne~emte) xop
pemm110BBoro 8H8JIB88 ynTp8XMO,n;HliX HelTpOHOB. C IlOMOll!l,D 8TOI CHC
T8MH 6HJDI npOB8.Jt.8HH K3M8peHKa llOJIHHX H81Tpomna: ce~elllll B ,10ll8ll8-
80H8 IO - 9aB/IB/; 

- CICT8118 ,ItJISI llOJmp](88IlllOHHOI ycTaHOBIO! Ha ynTpaXOJIO,Il;HHX 
HelTpOH8X ,ItJISI nyqeHHSI llOJmp](S8nHOHHliX xapaK'l'epllCTHK paSD'IHHX ~p
pollBI'HHTHliX M8HOK/IO/; 

- IOlltpo:nponeccopHas cicTe110 ynpaMeHIJl romrOMeTpoM HI'-3,npe~
HasHa~eHHSJl ,ll;JIJI T01DIOI opH8HT8ItlI o6pasna B npocTpaHCTB8 IIpJI HCCJI8-
,Il;OB8HJIH HS JDIJIYJ.ll,CHOM p88KTOp8 CTpyKTYPli H ;D;IIH8IOl1CII JtJ.?.HC'l'BJIJIOB, 
D,ItKOCTel. 6KMOI'Jl~8CDX o6~eKTOB SJ1:8pmuo; M8TO'fJ.BD/I7/; 

- CICT8118 YHOrOMepuoro 8H8.D88 ,ItJISI Cll8KTP())(8Tpa (n,y-) C sa-
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IIBCbD HaRaIIJIHBaeMoil HH(pOJMaD;lm Ha MaI'Hll:THYJO neHTy. Oco6eHHOCTbD 
CHCTeMH RBJmeTCR ncnORbSOBaHHe B Hett .ItBYX MHRponpon;eccopHWC ROH
TponnepoB: ROHTponnepa Rpe.lilTa H ROHTpOJinepa HaROIDlTeJIJI Ha M8l'Hl!T
HO.ii neHI·e/19/ • 

9. HeROTOpHe HS 6nOROB ,paspa6oTaHHHX aBTOpoM,B COCTaBe cncTe
Mll "ACT Hay-<IH!lM 9RCnepHMeHTOM11 9KcnoHnpoBaJraCb Ha B,UHX Ha BHCTaB
Ke "ACY - T8XHOROI'HR - 74".ABTOP Y.IJ;OCTOeH 6pOH30BOil Me,IJ;aJll! B,UHX. 

Ml'IRpOllpOIJ;8CCOpHml: Ha6op 6ROKOB B COCTaBe aBTOHOMHO.lil CHCTeMH 
ynparueHHR rOHli!OMeTpOM Hr-3 9KcnoHHpOBa~CR Ha B.UHX Ha D6H~ei1Hott 
BllCTaBRe C3B: "MHpH!lil aTOM B CTpaHax counaJIHSMa". 3a ,lJ;OCTllrHyTHe yc
neXH B pasBHTHH Hapo.IJ;Horo xosRilcTBa CCCP aBTOp Y.IJ;OCTOeH cepe6PRHOil 
Me,IJ;BJra B.UHX. 

Pesy~bTaTH ;n::BccepTaUHOHHOll pa6oTH OTpa%eHH B c~e.nynmnx OCHOB
• HHX ny6.mrnaunmc: 

I.BeJIHR B.H.,EJmsapoB O.H.,!yxoB r.rr. KoHTpOJI~ep RapKaca Tnna 
AB. CTaH,IJ;apTe KAMAR. Olliill,I3-6977,JJ.y6Ha,I973. 

2.EJmsapoB o. H.,!YROB r.rr. IlporpaMMHHli KOHTPOJI~ep B CTaH.IJ;apTe 
KAMAK. Ollilll,PI0--6554,JJ.y6Ha,I972. 

3.Be;mR B.H. ,EJmsapoB O.H. ,!YRoB r.rr. HcnOJ!bsoBaHHe nporpaM
Horo ROHTPOJI~epa 7220-M B qmsn~ecRoM axcnepJIMeHTe. Ollilll, I0-7070, 
JJ.y6Ha ,19?3. 

4. Bpam,xoBcRH E.,Be.imx B.H.,EJmsapoB O.H.,Ca~an ill. Ilpeo6paso
BaTenb ,ll;BOH'IHHX RO,IJ;OB B ,lJ;BOH~O-,IJ;eCRTH~He B CTaH,IJ;apTe KAMAK. orurn, 
I0-7983,JJ.y6Ha,I9?4. 

5.BpaHbROBCRH E.,EJmsapOB O.H., !yROB r.rr. Pacnpe,IJ;eJIHT8~b sa
npOCOB B cTaH.IJ;aPTe KAMAR. Olliill,II-8280,,Uy6Ha,I9?4. 

6.Eapa6am H.IT.,Be;mx B.H.,Bor,IJ;se~ A.A.,BpaHbROBCRH E.,BaroB 
B.A: ,EJmsapOB 0.H. H ,ll;p. CHcTeMa aHa~oro-UHqJpOBHX H :tnrqipoBHX 6.noROB 
B CTaH,IJ;apre KAMAK. Ollilli,II-8522,JJ.y6Ha,I975; 

· 7~Bapa6am H.U. ,BeJIHK B.H. ,EJmsapoB O.H. n ,I!Jl. Bxo,D;Hoe YCTPOil
cTBo cnexTpOMeTpa ,Illlli-IM.Ollilll,I0-9I54,JJ.y6Ha,I9?5. 

8.EJmsapoB n ,I!Jl. MaTepna~ I BceconsHoro coBemaHHR no aBTOMa
THsamm Hay'IHHX nccne,IJ;oBaHHil B H,D;epHoii qmsmce, lis,IJ;. Will AH YCCP, · 
KHeB, I976, c.244. 

9.Em!sapoB O.H.,!YKOB r.rr.,KnM En HBM.YcTpOilCTBO ynpaBJieHHR Ha
ROIIBT8JI8M Ha MaI'HHTHoff ieHTe c nporpaw.mpyeMoil ~ornxoff. OIDIH, 
IO-I02?2, JJ.y6HB., I976. 
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IO. EJmsapoB O.H.:n ,I!Jl. MHRpOnpon;eccopHaR c:ecTeMa ~R nOJIRp:e
saunoHHoil YCT8HOBKH Ha YRbTpaXOJIO,IJ;HHX H8ilTpOHax. Ollilli,IO-II736, 
JJ.y6Ha,I978. 

II. BpaHbKOBCKH E.,msapoB O.H.,3aneccRH T. MoHHTOpHaa cncTe
Ma ~R HeilTpoHHoro cneRTpoMeTpa K.Ucqr-IM.Ollilll,B2-I3-I2I05,JJ.y6Ha, 
1978. 

I2. msapoB O.H. n ,ll;p. KoHTpOJinep RpeliTa Ha OCHOBe MHKponpo-
n;eccopa lntee 8080.0lliill, nI3-III82,JJ.y6Ha,I978,c.6I. 

I3. EJmsapoB O.H. n ,IJ;p. II BceconsHoe coBemaHHe no aBToMaTn
saunH Hay~x ncc~e,IJ;oBaHH:lt B H,IJ;epHoil cpnSHKe. ~a-ATa, "HayKa", 
1978, c.III. 

I4. I'y6apeB E.ID.,msapoB O.H.,!yKOB r.rr.,YHeH6aT r. Ml!Kpo
npon;eccopHHil ROHTponnep H8KOIDlT8~R Ha MarHHTHOll JI8HTe Tnrra EC-5012. 
Ollilli,PIO-I2980,JJ.y6Ha,I980. 

I5. BeTTre M.,I'y6apeB E.ID.,msapoB O.H. n ,I!Jl. Ha6op 6~oKOB B 
cTaH,IJ;apTe KA.MAK~ llOCTpoeHHR MHKponpoueccopHl:lX aBTOHOMHHX CHCT8M. 
OWIB,PII-80-422,JJ.y6Ha,I980. 

16. EJmsapoB O.H. n ,I!Jl. Crroco6 pacnmpeHHR ll8MJITH MHKpo-3BM. 
noMa,IJ; Ha X Melt,IJJ'H8p0,ll;HOM CHMIIOSHyMe no H,IJ;epHoil a~eKTPOHHRe, UIDlli 
AH rnP,PocceH.IJ;oPI>, I980, Hs.IJ;. llWfil AH rnP, PocceH,I\oWJ, I980, c.85. 

I7. EmisapoB O.H. n .IJ;I)• .ABTOHOMHM CllCTeMa. ynpaBJ!eHHR 
roHHoMeTpoM. ·owrn:, IO-I2764, JJ.y6aa, I979. 

rs. Ea.pa6am H.rr.-, I'y6apeB E.ID., EJmsapoB O.M. n ,Iij) • .ABTOHOMHM 
CllCTeMa KOppeJIRIJnOHHOro aHMHSa YXH C ncrrOJrisoBaHHeM MlmJ)Orrpouec
COpHOro KOHT!)OJIJ!epa KAMAK. owrn:, II-12423, .IT,y6HB., I9?9. 

I9. Ea.pa6am M.II., BeTTre M., I'y6apeli E.ID., EmisapoB O.M. n ,Iij). 

ABTOHOMHM MHKJ)Orrpon;eccopaaa CllCTeMa MHOroMepaoro aHMHSa C llCllOJil,-

80B8.HHeM Mal'HHTHO.lil JieHTH. owrn:, PII-80-476, JJ.y6na, I979. 

l'yROIIHCI, noCTYIDJ.7.[8. B B3_,1taTem.CKH.lil OT,lteJI 
I7 HOR6l)R I980 ro,IJ;a. 

II 


