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Pa601a_Bhl~OJ1~eHa B Jla6opa1opHH
1

SJID.epHhlx·npo6J1eM06'beA~HeHHOro'. 

.·: · HHCTHTYTa SJABl)HblX HCCiBAOBaHH:A: 11. ·aopoH8ZCKOM rocy,iiapCTBBHHOM 

YHHB8PC_HT8T8, 

· .· Hayll:Hhl:A: PYKOBOAHTEM.b '. . . .. ·-.:.. 

AOKTOP.illH3HKO-MaTeMaTH1l8CKHX HayK, 
' ··1 ' · .• ' -, ' 

•. npolj)eccop ·. . c.r:1rn,nMEHCKHR 

,. 01f)H1.1HaJl~Hbl8·_onnoH~HTbl: 

)loKTOP.iflH3HKO-MaTBM8TH1l8CKHl(·Hayl(, 
: I . ,· • ,· • ·' 

' npolj)eccop _: n·, H, 3AHKHH 
; . . ,_, _, .. ' .:.. ,· . . - : ; ··.,. ·-. .- -, 

KaHAHAaT lj)H3HKO-MaTeMaTH1l8CKHX HSYK 1 ·, 

cTapwH:A:' Hay11:Hhli cotPYAHHK ·• · , H,M,CAJIAWITHH 

' . . ·,: ( . ' . 
BBAYl((88 Hay11:HO-HCCJ18AOSaT8Jl.bCKO8 YllPBZABHHB: 

.. ~HCT~TYT:RAep_HblX HCCJ1e,a.osaHH:lt AH l:ICCP, KHes 

.\,. 

3~HTa AHccepra11HH cocroHTCR " 11 · .. i9B roAa s . 
• . 11:ac ,. Ha· aaceAaHHH Cne11HaJJi-laHposaHHoro coseTa ,ll047,01 ,04 

npH Jla6opa1opHH. BblllKCJIHTBJl.bHO:lt TBXHHKH -~ asT0MaTHaa11HH. O6'beAH

HBHHoro H~CTHTyra RABPHhlX HCCJ18AOBaHH:A:,· r; )ly6Ha, MoCKOBC.KO:lt,, 
06JIBCTH, . , : . . , i ' 

HBTopetepaT paaocJ1aH " " ".co i9B~ roAa~. 

,C AHccep1a11Hel ".lozHooaHaKoMHT.bCR B 6H6J1HOTe1<e OHflH, 
\ 

l:f11:8Hlll:lt C8KP8TSp.bCne11HaJIH3HpOBaHHOr~ COB8Ta, 
.KaHAHAaT lj)H3HKO-MaTeMaTH1l8CKHX· HayK: 
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OBIIWfl XAPAKTEPHCTHKA PABOThl 

HKTYaJl.bHOCT.b TBMbl, HcnOJl.b30BaHHe CPBACTB aBTOMaTH3al.lHH Ha OCHO-
88 Bbl1lHCJIHT8AbHO:A: TBXHHKH noaBOJIS!BT ·cyniecTBBHHO YA!JlJIJ!HT.b··xapaKrepnc

THKH pasJ1HllHhlX MeTOAOB pe111eHHS1 HaYllHblX ii-;npoHsB_oAcTseami:f saAall·, HB~ 
. . ., ' . (· -- '. i'. ... '. 

roMarHaa1.1HR Hay11:H1xx HccJ1e,11osaHH:lt <AHH>" SIBJJsieTcSI KoMn.ilekcHo:A: ·' MelKAkc-

I.1HnJ1HHapHo:lt npo6J18MO:lt, s KOTopo:l!:, Kai(. H s JIOOo:lt· orpacJIH SHaHHi, M03:-' 

HO BblABJIHT.b TPH "3Tana: .. , 

3SPHCTHll8CK_H:l!: ~O~XO~j 
CHCTeMaTH3al.lH$1 'H ' aHaJIH3; 1 

CHHT83 CHCTBM C Tpe6geMblMH xapaKTBPHCTHKaMH, . 
B HaCTOSll((ee speMS! -'npOHCXO.AHT nepeXOA OT nepl:ioro';irrana; K; "c'i-icre'.:. 

MaTH3al.lHH H aHa;.rnay O61((8:A: ·MeTO.l!OJIOrHH C03A8HH8, CHCTeM: noigllHJIH 111H

po1<oe pacnpocrpaH8HH8 MOA!JJl.bHhl8 CHCTBMbl, YAOBJl8TB0PS!D!IH8 M8ZAYH8POA

rlb!M CTaHAapraM, MarHcrpaJlbHO-MOAY./1.bHblJt npHHI.IHil CTaJI OCHOBonoJ1araJJ
l((HM, :0co6eHHO B -CBS!3H C BHeAPBHHBM .MHKponpo1.1eccOpHo:A: TBXHHKH. )lJISI 

,l\aJloHe:l!:lllero ycnellJHOrO pa3BHTHS! :CHCTBM aBTOMaTH3aUHH HeO6XOAHMO BHBA

peHHB 8A8KBaTHoro cospeMBHHOro MOAYJlbHOro nporpaMMHposaHHSI, 

Oco6eHHO sazaoe sHalleHHe npHo6pefaer AHH s. RABPHO.:ilJHaH11:ec1<Hx 
HCCJIBAOBaHHSIX, · npOBBAEUIHe KOTOPhlX ripaKTHlleCKH. H81303MOllHO 6es '· KOMn

JleKCHO:l!: aBTOM8TH3a!lHH, 8 O6J1aCTH ilJH3l!IW" HH3KHX aHeprH:A: 'Ha TBK!Jl((Hl!: 
;MOMBHT C03A8HO ,l{OBOJl:bHO MHOro paaJIHllHMX cneKTPOM8TPHll8CKHX CHCTBM 1 

KOTOp1>1e HMBDT B -csoeM cocrase BCTPOE1Hffhl8 MHKponpo11eccopbl H./IH pa6ora
[)T Ha·JIHHHH C ·gHHBBPCaJl.bHOl!: 38M, · 

Mniiponpo1.1eccopHble CHCTeMbl 06J1aAaDT BblCOKO:l!: HaABZHOCT.bll, OAHaKO 

noKa OHH OCTaXJTCR !JHHKaJl.bHhlMH H3A0JIHSIMH, 8 OCHOBHOM, Ha-aa:ABilJHI.IHTa 

HHCTPYMeHTaJl.bHhlX cpeACTB paapa6OTKH H -eonposozAeHHH nporpaMMHoro 

o6ecrielleHHSI mo>. ilKTYaJl.bHOCT.b pa6oTbl onpe,iieJISl8TCSl OOJlbll!OJt norpe6HO

CTblO B MHKponpo1.1eccopHh1X CHCTeMax ,llJISI aBTOMaTH3al.lHH cneKTPOMBTPHllBC
KHX 3KCnepHM8HTO~ S Hay~Hb!X l!CCJl8,1{O88HHSIX H HaPOAHOM XO3S!:ltCTB8, 

UeJ1bD pa6orhl HBJ1S1eTcS1 paapa6orKa no J1O1<aJI.bH1>1x MOAY./1.bHhlX cneKT
poMeTpn~ecKHX CHCTBM Ha 6aae MHKpo-:}BM ceMel!:crsa 113./IBKTPOHHKa" Han
napargpbl B CTaHAapre KAMHK, HcXOASI HS 3TOro OCHOBHhlMH SaAallaMH SIBJISI
XJTCSI: 

- CO3AaHH8 HHCTP!JMBHTaJl.bHOro KOMil./18KCa AJI_SI paapa60TKH BCTpOeH
HblX CHCTBM; 

- paspa60TKa cneKTPOM8TpH1l8CKHX C_HCTBM AJISI nposeABHHSI OAHO- H 

1,moro;:.epHw;: ~a:v1epeH.~i; 
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- o6~eAHHeHHe JIOKaJlbHl>IX CHCTeM a MHOrOMaIIIHHHhli cneKTPOMeTPHllec
KH! KoMnJieKc, 

Hag_qHalt HOBH3Ha 

1. CoaAaH MHOronOJibaOBaTeJlbCKHi HHCTPYMeHTaJibHhl! KOMnJleKc AJia_paapa-
6oTKH'Ha Sl3hlKe nporpaMMHPOBaHHSI MOAYJia-2,no CHCTeM IIHH C BCTpOeHHhlMH 
MHKpo-3B1( ceMe:ll:CTBa "3JieKTPOHHKa". 

2. lJISI nOAKJIJOlleHHSI l{eJieBhlX CHCTeM K HHCTpyMeHTa..lbHO:ll: 3BM paapa6oTaHO 
YCTpO!CTBO, 3alJIHIJleHHOe a,C, CCCp/'2/. 

3. PeaJIH30BaHhl AB8 MHHponpoqeccopHhle BCTP08HHl>le CHCTeMfil, no HOTOPhlX 
paapa6oTaHO Ha Sl3hlKe MOAYJia-2 H paaMellleHO B 113!:!. 

4. CoaAaHhl annapaTHhle cpeACTBa AJISI paclJlllpeHH8 4lYHHI{HOHaJibHhlX B03M03-
HOCTe:it 3BM ceMeiCTBa "3Jl_eHTPOHHKa": AHCneT11ep naMSTH, ycrpo:ll:CTBO AA8 
BBOAS CTaPTOBOi HH4lOpMal{HH H pereHePaTop AHHaMHll8CKOi naMltTH (ABa 
ITOCJleAHHX 3alJIH~eHN a.c. CCCP>/3 ,5,6/. 

5. Paapa60TaHa onepaTHBHa8 HH4lopMaUHOHHO-cnpaB01lHa8 CHCTeMa, HCnOAb

ay~aa cnel{HaJibHhli KOMnHJI8TOP AJISI C03AaHH8 H 06HOBJieHH8' ~au AaHHl>IX, 

flpaHTHllecHaa yeHHOCTb, CoaAaHHhl:ll: HHCTPYM8HTaJibHhl:ll: HOMITAeHC o6e~ 
cnellHBaeT OAHOBpeMeHHYJO paapa60THY H8CHOJlbHHX ueJieBhlX BCTpoeHHNX CH
CTeM Ha OCHOBe MHHpo-3BM ceMeiCTBa "3JieHTPOHHHa",_ B PaMHax .11aHHO:ll: 
pa60Thl HOMilA8KC HCnOAb30BaH AJISI paapa60THH,OAHOM8PHO:ll: H MHOrOMepHO:ll: 
cneHTPOMeTPHlleCHHX CHCTeM, KpoMe Toro, a BrB c 1985 roAa Ha ,HeM Bhl
IlOJIHSIJOTC8 xoaAorosopHue HHP no- coaAaHHD acB Tfl. Ha ocHose annapaTHo
ro H nporpaMMHoro o6ecnelleHH8 HOMnJieHca C03AaHa MHOrOMaIIIHHHa8 CHCTe
Ma T8CTHpOBaHH8 MHKpo-3BM H Yll86Hhl:ll: AHCnJie:ll:Hhl:ll: HJiacc. 

◊AHOMepHa8 cneKTPOMeTPHll8CKa8 CHCTeMa noaBOJISeT B AHaJioroBOM 
peEHMe ynpaBJI8Tb HaHOilJ18HH8M cneHTpOB, -ocy~eCTBJl8Tb - HX BHayaJibHOe 
Ha6JIJOA8HHe, o6pa6oTKY MeTOAOM MOMeHTOB, KOppeKTHPOBHY no nepenoJIHe
HHSIM H c608M, KaJIH6pOBHY, a TaKze AOJirospeMeHHOe xpaHeHHe Ha MarHHT
HOi JieHre. C Mas 1986 roAa CHCTeMa HCnOJib3Y8TC8 B BrB AJI8 paAH03HO
JIOrHll8CHHX HCCJieAOBaHH:ll:, 

MHorOMepHa8 cneKTPOMeTpHlleCHalt CHCTeMa o6ecnellHBaeT HaHonJieHHe 
MHoronapaMeTpHlleCHHX co6NTH:ll: a XOAe 3KcnepHMeHra, HX copTHpos'Ky no 
BN6paHHUM ceqeHHSM B peEHMaX on- H off-1ine H OCYllleCTBJl8eT npeABapH
TeJibHYJO o6pa60TKY noJiylleHHhlX cneKTPOB, BepCH8 CHCTeJl!fil, 3KCnJiyaTHpye
Ma8 C 8HBapg 1987 roAa Ha ycTaHOBKe MaT~ npoeKTa flCHann-2 <Rfln OHflH>, 
o6ecnellHBaeT perHcTpal{HJO AO 600 ABYMepHNX co6NTHi a ceKYHAY npH na-
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paJIJieJibHO:ll: aanHcH Ha HMR HAO 2500 - oea aanHcH. EMKOCTb- narHHtHoi 
JieHTbT - 2 MHJI.IIHOHa C06NTH:ll:,· llHCJIO l{H$POBNX OKOH B naM8TH 3BM - 20 
<no 4096 KaHaJios), 

lsyxyposHeBNi KOMnJieKC noasOJI8eT OAHOspeMeHHO npoBOAHTb B eAH
HO:it HAeOJIOrHH HeaaBHCHMl>!e 3KcnepHMeHTN no H3ylleHHD 3HepreTHlleCKHX H 
speMeHHNX cneKTPOMeTpHlleCKHX pacnpeAeJieHHi Ha HeCKOJlbKHX 3KcnepHMeH
TaJlbHUX ycTaHOBKax. B HaCT~~ee BP8M8 MHOrOMaIIIHHHhl:ll: KOMnJieKC WHPOKO 
HCnOJibayeTCSI B yqe6HOM npouecce H HayllHNX HCCJl8AOBaHHSIX B Br!:!. 

PaapaOoTaHHOe no MOEeT 6UTb JierKo aAanTHposaHo AAS Jll060i 3BM, 
OCHalJleHHOi tpaHCJISTOPOM C 83hlKa nporpaMMHPOBaHH8 MoAYJia-2 HJIH nac
KaJib, Hanpm,rep, HH4lOpMal{HOHHo-cnpaso1lHa8 CHCTeMa ycneWHO 3KCnJiyaTH
pyeTCSI Ha nepcoHaJibHblX 3BM npaseu-16 <a OHflH> H "3JieKTpoHHKa-B5'' 
(B Br!:!>, 

Annpo6ayHa. ◊CHOBHUe nOJI03eHH8 pa60TN AOKJ18AUBaJIHCb H OOCYEAa
JIHCb Ha UII BcecOJ03HOi KOHq)epeHI{HH no nJiaHHPOBaHHIO H asroMaTH3aUHH 
3KCnepHM8HTa B H8YllHhlX HCCJleAOBaHHSIX (MOCK Ba, 1983 r.) ' BcecOJ03HO:lt 
HayllHO-TeXHHll8CKOi KOHqlepeHUHH "nporpaMMHhle cpeACTBa KaK npOAYKI{K8 
npoHSBOACTBeHHO-TeXHHlleCKOro HaSHalleHH8" <KaJIHHHH, 1985 r.), Bceco
J03HOM coBelllaHHH no KOMilbDTePHOi onTHKe_ (3BeHHropOA' 1986) ' XXXV I I 
COB811l8HHH "flAePHaSI cneKTPOCKOnH8 · H CTPYKTypa aTOMHOro SIAPa" <llpMaJla, 
1987 r.}, I BcecomHO! HayllHO-TeXHHlleCKO:ll: KOHq)epeHI{HH "CHCTeMHN:ll: 
aHaJIH3 H ynpasJieHHe B aaAaqax HCnOJlb30BaHHS MHHepaJibHO-ChlpbeBhlX pe
cypcos' YTHJIH38l{HH OTXOAOB H oxpaHhl OKPYEaJO!Jlei cpeAU" <EpesaH' 1988 
r.), XXII BcecoJOSHOi !JIKOJle no aBTOMaTH:3aLtHH H8YllHblX HCCJleAOBaHlfi 
1TOJ1b8TTH, 1988 r,), 

CTpYKTypa H o6~eM pa6oru. lHccepTaUH8 cocTOHT Ha BBeAeHH8, qe
TNpex rJiaB, aaKJIJOlleHH8 H cnHCKa JIHTepaTypN H3 _83 HaHMeHOBaHH!, co
AePEHT i40.CTpaHHI{ MawHHOnHCHOro T8KCTa, BKJIDllaS 30 PHCYHKOB H 8 Ta-
6/lHU, 

ny6JIHKayHH. no peayJibTaTaM BhlnOJIHeHHblX HCC JieAoBaHH:ll: H paapa6o
TOK ony6AHKOBaHo 10 pa6oT, cnHCOK KOTOPNX npHBeAeH a KOHUe asTopeqie
paTa. 

COlEPIJ'.IHHE PIIBOTN 

nepsasi rJiasa nocBnllleHa HHCTPYMeHTaJibHMM cpeACTBaM paapa60TKH 
MHKponpoueccopHMX cneKTPOMeTpHlleCKHX CHCTeM, ·06cyEA8JOTC8 OCHOBHNe· 
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BHemHHe aanoMHHa.xJ!llHe YCTPOitCTBa LJ I npoqeccop 038 

UeJieaas cHcTeMa 

3KcnepHMeHT8JlbH08 
o60PYAOBaHHe 

MarHCTPa~ -MHHH-BBM 

CB83H01t KOHTi)OJIJiep - J{HCilJie:lt 

UeAeaas CHcTeMa 

3KcnepHM8HTaAbHOe 
OOOPYAOBaHHe 

PHc,1, CTPYKTYPHas cxeMa MHOrOMalllHHHOro KOMilA8KCa 

Tpe6oBaHHH, npeAb8BAS8Mllle K 831i1K8M nporpa.MMHposaHHS BCTP08HH&X CHC
TeM, aHaAH3HpyeTC8 XOA 3B0AJJitHH 83&KOB nporpaMMHposaHHS B&COKoro 
YPOBHS, o6ocHOBUBaeTC8 B&6op C03A8HHOro H,BHPTOM 831l1Ka MOAYAa-2, 
yHaCA8AOBaamero JiyqmHe qepT& CBOHX IlP8AJi18CTB8HHHKOB ,nacKaJJs H-MOAY
./lbl), 

Paapa60TaHHii11t HHCTPYM8HT8JlbHJ,11t KOMnJl8KC, CTPYKTypHas cxeMa RO
Toporo IlPHBeAeHa Ha PHC,1, npeAHa3HaqeH AJIS C03AaHH8 BCTP08HHUX CHC
T8M Ha 6aae MHKpo-3BM ceMeACTBa "3AeKTl)OHHKa". J{JIS IlOAA8l)ZKH tYHKQH
OHHPOBaHHS HHCTPYM8HTaJlbH01t CHCT8Mlll nporpaMMHI)OBaHHS MOAYAa-2 HCno
Jlb3Y8TC8 Q8HTJ)aJibHa8 3BM, OCH~8HHa8 BH8111HHMH aanoMHHaDJlHMH ycTpoxc
TBaMH, Ha KOTopoit B p8ZHMe P83A8A8HH8 speMeHH ocy~eCTBAS8TC8 paapa
OOTRa no. 0TJiaAJ(a nporpaMM Ha-aa cneQH$HKH annapaTHoro oKpyzeHHs H 
TPYAHOCTH HMHTaQHH 3aAaq peaAbHOro apeMeHH' npoBOAffTCS Ha qeJieB&X 
3BM, C08AffH8HHlilX C HHCTPYM8HTaAbHO! JIHHHeA CB83H, -

OTMetraeTcs, 'ITO noTpe6HT8AbCKHe KatracTBa HHCTPYM8HTaJlbHOrO KOM
nAeKca B aHa'llHT8JlbHOA CT8fi8HH OilP8A8JISIDTC8 napaMeTpaMH ero 8AHHCT
B8HHOro fiOCT08HH010 KOMnOH8HTa - qeHTPaAbHOI 3BM, annapaTHUe H npo
rpa.MMHJile CP8ACTBa KOTopoa AO.IIZHl!I o6ecne'llHBaTb BlilCOKyn npOH3B0AffT8Ab
HOCTb H MaKCHMaJibHIIIA KOMJOPT npH paapa60TK8, HcnOAbayeMas CHCTeMa 
nporpaMMHI)OB8HH8 OflP8A8AHAa B&6op-onepaqHOHHO! CHCT8Mlll - T5-MOHHTopa 
Pa!IOCa. OnHCaHIII ABa aapHaHTa P8aAH38qHH KOMnAeKca - Ha OCHOBe MHHH~ 
3BM "3AeKTl)OHHKa 100-25" H MHKpo-3BM MC1212, 
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06cyxAaeTcs BM6op $opMaTa·AaHHMx H npoToKoJia o6MeHa no JIHHHH 
CB83H npH nepeCMJIKe aarpyaoqHoro ta:ltJla AJIS OTJ18AKH H o6paaa IlaMSTH B 
CJiyqae asapHH QeJieBOK SBM, ilP¥B8A8HO OTIHC8HH8 paapa6oTaHHoro AAS 
aToro no. Ilporpamraas noAAepua qeJieso:lt 3BM paaMe~aeTcs a cneQHaJih
HOM n3H H 06ecne1IHBaeT paapa6onHKY AOCTyn Ko sceM pecypcaM KaK HHC
TPYMeHTaJihHoit, TaH H QeJieBoit 3BM, 

PaccMOTP8H& sonpocu pacnpeA8Jl8HH8 H opraHHaa~HH IlaMSITH BCTpoeH
HUX MHK.l)OnpoQeccopHIIIX CHCT8M, cnoco6u HCilOJlh30B8HH8 paaJIHqffuX THilOB 
fl3H H CB838HHlll8 C 3THM oco6eHHOCTH paapa6oTaHHOro HHCTPYM8HTaJihHOro 
nporpaMMHoro H annapaTHoro o~ecneqeHHs, 

OnHCMBaETCS annapaTH&e'cpeACTBa, paapaooTaHH&e AJIS HCTIOJlh30Ba
HH8 B HHCTPYM8HT8JlbHOM KOMilJl8KCe,' MiiOrofiaHaJihHbl1t KOHTPOAJiep IlOCJl8AO
BaT8JlbHOro o6MeHa · rioaaoJiseT c ~IHHHMa,11>H&MH aaTpaTaMH noAKJiiJqaTb K 
Q8HTpaJibH01t 3BM'tio.ii1>111oe qffC./10 .IIHHH1t CB83H, HMHTaTOp Il3H npeAHa3HaqeH 
AAS T8CTHpoaaHHS nO, paapa6aTMsaeMoro AJIS IlOCJ18AYDJt810 pa3M8~8HH8 B 
n3H, 

Bo BTOpo1t rJiaBe paccMaTpHBaETCS·aonpcicM, CBS3aHHM8 C C03AaHH8M 
MOAYJibHMX AHaJiorOBMX CHCTeM, IlP8AHaaHaqeHH&X AJIS c6opa, HaKOilJl8HHS H 
IlP8ABapHT8JlbH01t o6pa60TKH cneKTPOM8TJ)HqecK01t HHtOPMaQHH, Paapa6oTaH
Has CHCTeMa, CTPYKTYPHas cxeMa KOTopo:lt npHBeAeHa Ha pHc,2, COA8PZHT 
MHKpo-38M 113JI8KTJ)OHHKa.-60" H Haoop BRelllHHX ycTpO:ltCTB, TIOAKJ!il~eHHN~ 
qepea HHTep~eacu a cTaHAapre Kl!MaK*, 

[§] ___ ..iJ l!HaJIH3aTop -- ·11 

Ka M ll-K 

rpa~onocTpoHTeAh TeAeMOHHTOP 

MarHCTPaJih 

UTI M2 03H n3 KOHTpOJUlep 1<peiTa HMJI llUJlH. 

MarHcT MHKpo-GBM K GBM 

PereHepaTop nn3H 

r:==1 J 1 - aepxHero 

r=.:Jf-- MC460f lf----- ypOBHS ➔ 

PHC,2, CTPYKTypHas cxeMa OAHOM8PH01t CHCT8MU 

*UH~poaue 6JIOKH B cTaHAapTe Kf1Mf!K, BunycK 1JIII-X, 10-80-650, 
10-81-755, 10-82-844.- ly6Ha: OH~H, 1980-1982, 
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IHIT MT 
PRINT DIR 

SEND MARK. .~RITE CYCLE 
. SEND, SPTR RHID ERASE 

HOST COMPUTER ---- > EXIT REWIND . STOP 
MAGNETIC TAPE ·------------------> DIRECTORY START 
SPECTROMETR -----------:-------.----------;------- > TRANSMIT 
PROCESSIN8 --> LOB 

. OUTPUT --------,----- > PLOTTER RESET . 
fOLLOld PRINTER TYPE 
HISTOGRAM TERMINAL POINT . 
MARKER-----> CALIBR -,-----------> PEAK 

OUT PEAK - -·- > PR INTER _ · . - ARR AV 
MARK TERMINAL - .ARRAY 
CORRECT---~--,-----------> POINT 
PEAK 

·. P11c .3. ~Jlepeso ~iuo" O,ltHO_MepHoi!: CHCTeMhl 

Cko6o~ BHHMaHlfe npii coaAaHHH CHCT8Mbl y,1teJ1el-lo opraHH3~HH YA06-
Horo AHMora C onepaTOl)OM, CrparerH~eCK08 ynpaBJl8HHe CHCTeMOlt,OCYllt8-
CT~Jl$J8.TCSI c\ noMOlllba:>: ierKoro B oc~oeHHM HepapxH'q8CKoro M8HD (pHc,3);' 
B TO ta BP8MSI, AJISI Blin0JIH8Hll8 '18CTO. !lOBTopaeMJi:X 'Ae!cTBHA aapeaepsH:
posaHM cneqHaJibHMe KJlaBHl!IH, 

a CHCTeMe HCfiOJlb30BaH!i MOAYJIH 8BTOHOMHoro 4096-HaHaAbHOro aMll
JIHTYAHOro SHaJIH38TOpa,· YCTSHOBJl8ff!{M8_B ynpas)l88MOM 3BM Kpei!:Te, One
paTOp MOZ8T paapelJIHTb HJIH aanpeTHTb pa6oTy f1UfI SHaJIH3STOpa, OllHCTHTb 
ero naMSTb-, nepecJiaT?> B.031:1 3BM,HaKC>fiJ18HHliA HJIH HaicanJIHBS8MliA: cneKTP, 
aanycTHTb'P8J:HM UHKJIH~ecKoro H8KOOJl8HHsi co c6pocoM cneKTpOB Ha Mar
HHTHYD.Jl8HTy. 

-HcnOJlb30B8Hlle B CIICT8M8 HaKOfiHTeJIR CM5300 n03BOJl88T xpaHHTb Ha 
cTaHASPTHOA 6o6KHe ,1to'600 cneKTpOB, CHa6seHH!iX CHMBOJlbHliMH HA8HTHipH
KSTOpaMK, CHCT8Ma o6ecn_ellHBa8T nocJ1e,1toBaTeJlbH08 'lT8HH8 H aanHCl> HH
ipOPMaUHH, nepeMOTKY K HallaJly, HHHQHaJIH3aQHD fo!SrHHTHOA Jl8HT!i H BWAS'ly 
or.llSBJ18HHS1, Meprsoe speMs npH ocyntecTBJleHHH pereaepaQHH AHHaMH'lecKoi!: 
naMSTH npoqeccopoM'3BM "3Jl8KTPOHHi<a-60" CJllllllKOM B8JIHKO AJ1S1.Henocpe,1t
crseaHoro ynpaBJl8HH8 MarHHTHOA Jl8HTOi!:, 8 CBS3H C 3THM B pa6oTe o6-
CYEASDTCS npo6JleM!i pereHepaqHH AHHaMH'l8CKOi!: naMaTH·s CHCTeMaX peaAb
Horo speMeHH, OOHC!iBaeTC8 ycTpoACTBO, paapa60TSHHOe AJ18 3THX QeJlei!:, 
npHBOAffTCff ero. xapaKT8PHCTHKlf nplf Pa3Jllf'llffblX_ PesHMax pa6on1. 
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B CHCTeMe npeAYCMOTPeHl>I paaBHT!ie CP8ACTB8 rpa4)HllecKoro OTo6pa
l!C8HH8 H o6pa60TKH HakOO,JleHHOA HHIPOPMallHH, Oneparop MO!C8T npocMaTpH
B8Tl> Ha 3KpaHe rpalf)H'18CKOro AHCOJl88 Y1i8CTKH cneKTpa pa::mepOM OT 16 
AO 4096 KaHaJIOB B JIHHei!:HOM.HJIH JIOrapHtMH'l8CKOM Macll!Ta6e, 8 BHA8 OT
AeJl?>HhlX TO'l0K HJIH rHCTOrpaMMbl, 0To6palltaeMJii!: y'laCTOK cneKTpa MOE8T 

· 6h!Tb BhlBeAeH Ha rpaiponocrpoHTeJlb HJIH pacne~aTaH Ha l1UITH, CHcTeMa 
noaBOJISeT B AHaJ10roBOM pe!CHMe ocyntecTBJl8Tb o6pa6oTKY cneKTPOB M8TO
AOM MOM8HTOB, npOBOAHTl> KOppeKTHPOBKY no nepenoJ1HeHHSM H c6osM, JIH
Hei!:HYD 3HepreTH~eCKYD KaJIHOPOBKY H paaMeTKY AJIR nOCJ18AYIJ!!18il: o6pa6oT
KH Ha qeHTpaJ1bHol BBM, 

no CHCTeMhl COCTOHT HS- 17 MOAYJleA. B pa6oTe npHB8A8Hhl HX onpeAe
JISIDJn{e ~aCTH, OOHeaHhl npHHUHOhl peaJIH38QHH If OTJIH'lHT8JlbH!ie oco6eHHOC
TH. MOAYJIH HHEHeroypOBHSI SIBJISIIJTC8 AJ)alsepa.MH BHellIHHX YCTpOi!:CTB CHC
reM1>1: nyJlbTOBOiO repMHHaJla, rpaipH~0CKOiO AHCHJles, rpaiponocTPOHTeJlff, 
auns, HMJl, MHOroKaHaJlbHOrO aHaJIH3aropa, Tai!:Mepa If ·HHTepipei!:ca CBS3H C 
ueHTPaAbHoi!: BBM. CpeAffH1t yposeHb cociaBJISDT scnoMorareJ1bHble If IPYHK
llHOHaJll>Hhle MOAYJIH: CHMBOJlbHhllt BBOA-Bh!BOA, BBOA-BliBOA llHCeJI, o6pa6oT
'fflK HCKJID'lHTeJlbHliX CHTyaqHi!:' 6H6JIHOTeKa MaTeMaTH'l8CKlfX 4JYHKQHi!:' Mo
AYJ!b TPa.4iH'18CKOrO OTOOpaEeHHS H o6pa6oTKH cneKTpa. Bep:XHHi!: yposeHb 

( 

npeAcras,.11sier MOHHTOPHhlA MOAYJ1b, 
06cyzAaJJTCH cnoco6h! aanycKa cHcTeMli npH BKJID'leHHH nHTaHHR~ IlpH

BeAeHo onHcaHHe cneUHaJlbHO.J)aapa6oTaHHOro ycTpO!CTBa AJ!ff aBTOMaTH~e
CKoro BBOAa CTapTOBOA HHipOpMaqHH, 

B TJ)eTbel r,.11ase HSJ1araJJTca sonpocli, cssaaHHh!e c coa.itaHHeM MHK
.ponpoqeccopHl>lx CHCTeM AJIS opraHH3aQHH MHOiOMepHhlX HaMepeHHi!:, Paapa-
6oTaHHa8 CHCTeMa, CTPYKTYPHa8 cxeMa. KO:ropoi!: npHBeAeHa Ha PHC,4, 
npeACTaBJiaeT co6o:lt AaJl?>Hei!:lllee Pa.3BHTHe O,ltHOMepHOi CHCTeMh!. Jl,.11g 3$
lf)eKTHBHOi!: peaJIHaaqHH MHOrOMepHhlX HaMepeHHI npHMeHeHa cospeMeHHasJ Bhl
COKOnpOH3B0AlfT8JlbHa8 MHKpo-BBM MC1212, _noaBOJISIDllaR Hap8111HBaT?> o6~eM 
033 AO 4 MoaAT, MHorOMepHhle HaMepeHHff OOM8PZHBaJJTC8 KOMnJleKCOM npo-_ 
rpaMMH!iX CP8ACTB, ~TO 003BOJIS18T JlerKO aAanTHPOBaTb CHCTeMY K KOHK
peTHOMY 3KCnepHMeHTY, He H3M8HSIH ee KOHipHrypaqHH, 

OnHC!iBaeTCS sepCHR CHCT8MN, DP8AHa3Ha'leHHa8 AJ18 pa60T111 C KOOPAH
HaTHO-llYBCTBHT8JlbHO! KaMepo! 60Abll!OrO MarHHTHOrO cneKTPOM8TPa, perH
CTplfP!Jlll{ero KOOJ)AHHaTy npoAeTa 'laCTHUli Hee noTepH 3HeprHH, HH$OJ)Ma
llH8 HaKanAHBaeTCSI B 22-x 4096-KaHaJibHhlX cneKTPax: 2 HHT8rpaJlbHhlX 
cneKrpa <X HE> H 20 ttH$POBliX OKOH <1111, ••• W20>, KpOMe roro-, see 
aaperHCTPHPOB8HHh!e C06!iTH8 MoryT 6MTb aanHCaHhl Ha MarHHTHYD Jl8HTY 
AJIH nocJ1e,1tYDJtei!: COPTHPOBKH C paaJIH'lH!iMH Ha6op;3MH YCTSHOBJl8HHiilX OKOH. 
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fpalf)onoc:TpoHTeJJb AUIIB l l · TeJJeMOHHTOP 

OT OT 
~eTe1tTopa K Ii M Ii K ) A0T0KTOPOB 

MHoroKaHaJ!bHblJI: 
aHaJIH3aTOP 

KoHTPOJJJ!ep 
KpeJl:Ta. 

o-3BM 

... 
MHorOM0PHl>IJI: 
aHaJIH3STOP 

· K 3BM 

MCi601 MC320i 

r:=:J J sepxHero r:=r MC460i If-----=~~~~~➔ 
PHc.4. CTPYKTYPHS9 cxeMa MHOroMepHOJI: CHCTeMl>I 

,1lJISi . 06.11e_r1IeH1rn o6pa6oTKH peay.u1raros MHoroMepH!ilx HaMepeHHil: 
{y'l!eT ~OHa, onpeAeJieHHe nepHOAS IlOJJypacnaAa H T,A.) npeAYCMOTpeHO 
Bl>l'llHCJleHHe cyMMapHb!X M Pa3HOCTHb!X cneKTPOB C nonpaBO'l!HblMH . K031jll)HQH
eHTaMH. llHaJior C oneparopoM B 3TOM peEHMe OCYl!leCTBJISeT HHTepnperarop 
cneQHaJlbHO paapaooraHHoro ·S3b!Ka co CJieAYDl!HM C,HHTSKCHCOM: 

KOMaHAa = [onepaQHSi] {MHOZHTeJlb], HCTO'l!HHK [AeAHTeJlb] • 
onepaQHS = "At" I "A-" .. 
MHOZHTeJlb = QeJtoe. 
·HCTO'l!HHK = "X" I "E" I "W" QeJtoe • 
AeJIHTe.llb = "I" QeJioe. 
QeAoe -= QHlf)pa {QHlf)pa}. 
QHljlpa = "0" I -"i" I "2" I ••• I "9" , 

PaccMaTpHBaxJTCff sonpocbl PaQHOHaAbHOT"O HCOOJ!b30B8HH9 BHPTYaAbHO
ro H $H3H'lleCKoro SAPeCHOro npocrpaHCTBa 5BM, nporpaMMHPOBaHHS napaA
AeAbHblX npoueccos B CHCTeMe, 0nHChlBaxJTC9 paapaooraHHblJI: IlJISHHPOBl!lHK 
npoQeCCOB, HCITOJlb3YlllllHJI: BHyrpeHHHJI: Ta:11:Mep MHKpo-5BM, H MOAYAb ynpas
JleHHS IlaMSTbD, Il03BOJISDl!IH! B .3aBHCHMOCTH OT pezHMa paoom, nepeK.'ID
'llSTb paaJIH'l!Hble 'ri6.11ac;~ \i~Hl:lbl~ ( lj)H3H'lleCtcHe 6aHKH Ila.MffTH) B Bb!Ae.lleHHb!X 
,!VIS HHX BHPTYaAbHblX aAPecax.· . 

,!!As peaAH3aQHH MHOT"OMepHb!X_ CHCTeM Ha OCHOBe DIHPOKO. pacnpocrpa
HeHHO! MHKpo-5BM "5AeHTPOHHKa,60" paapa6oTaH npocro! AHcnenep IlaM8-
TH, noaBOA8Dl!IH:ll: yseAHti:HTb 062>eM aAPecyeMoit naMSTH AO 160 K6a!T, 

B -qersepro! r.11ase onHcblsaercs A9yxyposHeBbl! MHoroMaIUIIHHlilJI: cneK
TPOMeTJ)H'lleCKH! KOMITJ!eKC, 0TMeti:aercs, TITO, TaK HaK OCHOBHO! OObeM 3K-
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cnepHMeHTaJ!bHbJX AaHH.blX xpaHHTCSI H npeABaPMTeAbHO 06pa6aTh1saeT<:8 e 
aBTOHOMHhlX cneKTPOMeTpax, B KOMilJleKce He rpeoyeTCR ITPHM8H8HHS BblCO
KOITPOH3BOAHTe./lbHO! Q8HTpaAbH_O:A: ~BM H CKOPOCTHhlX HaHaJIOB . CB83H', npR. 
coaAaHHH KOMnAeHca 6blAH HcnoAbaosam,t annapaTHl,{e H nporpaMMHl,le pe111e
HHs, OOHCaHHl>le B nepso! rJJase, TUO IT03BOJl88T HCITOJ!b30BaTb OAHH H TOT 
ze HOMn.lleKT o6opyAOBaHHS KaK AJJR paapa6oTKH HOBl>IX cHcTeM,· TaH H A.118 
3KCIT.llyaraQHH yZe CYlll8CTByQltHX, , 

npHK.llaAH08 IlO Q8HTPaAbHOil: ~BM BK.IIDti:aeT CJIYZ86Hble YTHJIHTl>I AAff 
o6ecneti:eHH8 o6MeHa HHlj)OpM~QHe! B C8TH,. naKeTIII npHHJISAHhlX nporpa.MM 
A.118 OHOHTiaT8JlbHO! o6pa60THH H aHBJIH3a cneKTPOM8TPHTJ8CHHX AaHHhlX, HH
tOPMaQHOHHO-cnpasotzmte CHCTeMl>I, Pa6oTa co BC8MH KOMITOH8HTaMH no AOC
rynHa 3~cnepHMeHraropy JID6oro aeT0HoMHorocne1<rpoMerpa, BKJ!Dti:eHHoro 
B HOMnJl8KC. HHTepljle.!<: IlOJ!b30BaTeJ!Sl CKPIIIBaeT CJIOZH!i! DPOTOKOJI o6MeHa 
C QeHTPaJJbHO! 5BM, KOTOPaSI npeACTaBJIA8TCSI opraHH~8CHO! COCTaBHO! -rra
CTbll 5BM HHJ:Hero YPOBHSI .. 

B pa6ore onHc11tsaercs cneQHaJl!iHO paapa6oraHHaSi AJJR HCilOJl?iaosaHH8 
B ABYJCYl)OBH8BOM Cil8KTPOMeTpHTJeCROM KOMnJ!eHCe HHtopMaQHOHHO-cnpasoq
Has CHCTeMa. OTMeti:aercs, TJTO TaKaSi CHCT8Ma AO~a o6ecneTJHsaTb HaAe
ZHYD 381!1HTY cnpaBOllHO:ll: HHlj)OpMaQHH K MaJI08 BpeMil AOCTyna_H He!, HM8Tb 
npoCTO:ll: HHTepljle:ll:c C IlOJlb30BaTeJieM, AOCTYilHhl:ll: HanpotacCHOHaAY, 3TH 
rpe6osaHH8 OflP8A8JIHJIH TPH topM!il npeACT8BJleHH8 HHtOPMaQHH B CHCTeMe: 
HCXOAH!,[e TeHCTOBble ljlaa.w, pa6oTJH! 6aHH H cnpaso'tzm!e AaHHhle, 

HcXOAHhle AaHHhle o6.0TA8AbHOM 3JleM8HTe xpaHRTC8 B T8KCTOBOM ta!
Jie, KOTOPl>l:lt C03AaeTCSI H KOPPeKTHPY8TCSI OOlll'l!HhlM. P8AaKTOPOM T8KC_TOB B 
COOTB8TCTBHH CO CJ18AYDIIHM CHHTaKCHCOM: 

taa, = aapaA { HYKAHA} "•". 
aa~SA 
HYKJIHA 
Macca 
H30M8P 
noJJynepHOA 
paaMepHOCTb 

AO.il8 
nepexoA 
3H8PT"H8 
norpelllHOCTb 

= "2=" 118J!Oe • 
• Macca £ xaoMep}. 
= nA=" QaAoe. 
• no.11ynapHOA AOJ18 { napaXOA} • 
= "T=" ( "7" I 'l!HCJIO paaM8PHOCTb). 
~ "¼h" I "v" I "d" I "h" I "m" l 

"s" I "ms" I "mes" I "ns" I "ps". 
= "B=" ( "?" I TJHCJIO) , 
= 3HeprHR HHT8HCHBHOCTb, 

"E=" Q8J!Oe "<" norp8111HOCTb ">". 
= "7" I QeAOa, 

HHTeHCHBHOCTb = "!='" ( "?" l 'l!HCJIO) ,· 
~HCJIO = QaAoe C"," QeAoe J • 

HcxoAHl,le ta:A:..w 06pa6aTJ,1BaxJTC8 KOMnHJl8TOPOM, KOTO~blil: OCYl!l8CTBJl8-

9 



eT CHHTaKCH1leCKHA KOHTPOJlb H npeo6paaoaaHHe AaHHl>IX BO BHYTPeHHHA 
qiopMaT apaaMe!JlaeT HX B pa6o1leM 6aHKe, Pa6o1lH~ 6aHK;!iOCTyneH noJJnao
BaTeJJD TOJlbRO AJISl noJ1y1leHHSl cnpaBO'llHblX AaHHl>IX C noMOl!lbD cneQHaJlbHOA 
AHaAoroBoA nporpaMMU, o6ecne1lHB~ea BUAa'!lY HHqiopMaQHH o xapaKTepHc
THKax HYKJJHAOB B aaAaHHOM AHanaaoHe aHa1leHHA aapsAa H Maccu SAPa, 
aHeprHH nepex~Aa H_nepHoAa noJJypacnaAa, npuaeAeHo onucaHHe paapa6o
TaHHl>IX nporpaMM, a Ta!O!Ce MeTOAHKH C03AaHH9 Ha Sl31iffie nporpaMMHpoBaHHS 
MOAYJla-2 YHHBepcaJJbHOro llPHKJJaAHoro no, qJYHKUHOHHPYD!lero nOA yn~as
JleHHeM onepaQHOHHO! CHCTeMh!, 

B KOHQe r J1aB1>1 o6cyzAamcs sonpoc1>1, CBHiaHirne c HcnoJ1naoaaHHeM B 
' ; - ' ·: . . ' ' . ' ' '· ·, ; . .. :.· . . 

Ka1leCTBe QeHTPa'JlbHO! GBM 60J1ee npOH3BOAHTeJlbHb!X MOAeJleA H nepcoHaJlb-
HblX GBM, cnoco61>1 TIOAl(JII01leHH9 anriap~fypbl ynpaaJteHHH 3KCnepHMeHTa.1bHl>IM 
o6opy,a.oBaHHeM, 0TMe1laeTCS, 1lTO OTHOCHTeJibl:!as aBTOHOMHsi' cneKTpoJi!eT
pnecKHX cucTeM·noaaoJ1seT B 111HpOKHxnpeAeJ1ax HaMeHSTI> KoHqiHrypaQHD 
MHOrOMalllHHHOrO ROMnJieKca. 

OCHOBHhlE PE38RbTAThl PABOThl 

' 1. ijccJ1e,a.0BaHbl aonpocbl HCnOJlb30BaHHH 83b1Ka nporpaMMHpoBaHHSl BblCOKoro 
ypoaHs MoAYJla-2 AAS coa,a.aHHS no BCTpoeHHl>IX MHKponpoQeccopHl>lx cHcTeM 
AHH <a TOM 1lHCJle no, paaMel!laeMoro a Il38>, Ha npHMepe paapa6oTKH 
BCTpoeHHb!X cneKTPOMeTpH'llec1rnx CHCTeM H 061>11lHOro npHR,1a,a.Horo no noKa
aaHO, 1lTO Mo,a.yJla-2 IT03BOJISeT KOHCTPYHPOBaTb nporpaMMHyD cpeAY paapa-
60TKH aAeKBaTHO" pe111aeMoA aaAa'!le, 

2, Coa,a.aH HHCTpyMeHTaJlbHl>l:lt KOMnJleKc ,llJISl paapa60TKH BCTpoeHHl>IX MHKPO-. 
npoQeCCOPHl>IX CHCTeM Ha 6aae GBM ceMeAcTBa "3JieKTPOHHKa": 

- o6ocHOBaHa MeTOAHKa paapa60TKH, C03AaHa COOTBeTCTBYD!laS CTpy
KTypa KOMnJleKca H OCYl!leCTB.rnH B1>16op HeCKOJlbKHX aapHaHTOB annapaTHOro 
o6ecne1leHHSli 

- paapa6oTaHo 3aJJIHl!leHHoe 
TpaJlbHO:lt SBM QeJleBblX CHCTeMj 

a.c. ycTpOACTBO AJISl ITO,llKJID1leHHH K ueH-

- OCYl!leCTBJleHa a,a.anTaQHSl CHCTeMbl nporpaMMHPOBaHHH Mo,a.yJla-2; 
- paapa60TaH1>1 annapaTHble H nporpaMMHble cpe,D.CTBa AJIS KOMllOHOBKH 

H OTJla,D.KH no-, npe,a.Ha3Ha1leHHoro AJISl paaMel!leHHH B n38. 

3, Paapa6oTaHa MOAYJII>Has AHaJ1oroaas cHcTeMa Ha 6aae MHKpo-GBM KJ1acca 
"GJieKTpOHHKa-60" H annapaTypbl a CTaH,a.apTe KAMAK AJISl npoae,a.eHHSl OAHO
MepHblX cneKTPOMeTpH'lleCKHX 3KcnepHMeHTOB: 

- OCYl!leCTBJleH H o60CHOBaH B1>16op annapaTHblX CP9ACTBj 
- paapa60TaH1>1 npHHQHn1>1 opraHHaaQHH ,D.HaJ1ora c onepaTopoM; 

IO 

I 

- HCCJle,llOBaHbl npooJJeMh! pereHepaQHH AHHaMH1leCKOA IlaMSlTH H C03Aa
HO ycTpOACTBO AJIS pereHepaQHH, 3aJJIHllleHHOe a,c,; 

- paapa6oTaHO no CHCTeMh! (APa:ltaep& BHelllHHX YCTPOACTB, BCITOMora
TeJibHl>le H ~YHKQHOHaJ11>Hble MOAYJIH, MOHHTOp)~ 

- paapa6oTaHO 3aJJIHl!leHHOe a.c. YCTpO:ltCTBO AJISl BBO,lla CTapTOBO:lt 
HH~OpMaQHJr npH aanycKe CHCTeMbl, 

4, Paapa6oTaHa BCTpoeHHast MHKponpoQeccopHas CHcTeMa AJIH npoae,a.eHHH 
MHOrOM9PHl>IX HaMepeHH:lt: 

-' ocYl!le·cTBJleH H o6ocHoaaH B1J16op 6aaoao:lt GBM H annapaTYPM HaKon
AeHHSl C06!JITH:lt B xo,a.e 3KcnepHMeHTa; 

- paapa6oTaHO no MHOrOMepHoro aHaJIH3aTOpa, o6erne'llHB~ee Ha
ROTIJleHHe co61>1TH:lt B xo,a.e aKcnepHMeHTa, Hx on- H off-lfne copTHPOBRY 
no B!Jl6paHH!JIM Ce'!leHHSlM H B!JIITOJIHeHHe apH~MeTH1leCKHX onepaQH:lt c noJ1y-
1leHHl>IMH cneKTPaMH; 

- HCCJie,a.oBaHbl aonpoc1>1 pacnpe,a.eAeHHSl BHpTyaJibHO:lt IlaMSlTH H opra
HH3aQHH napaJ1AeJ1nH1>1x npoueccoa; 

- AJISl peaJIH3aQHH CHCTeMbl Ha 6aae MHKpo-3BM RJiacca "GJieKTpOHH
Ka-60" C03,llaH npOCTO:lt AHCileT'llep IlaMSlTH. 

5. Paapa6oTaH ABYXYPOBHeBbl:lt MHOrOMalllHHHl>l:lt KOMITJleKc, BKJID1l~H:lt QeHT
paJibHYD 3BM H HeCKOJ!bKO O,llHO- H MHOroMepHblX MHKponpoueccopHhlX cneKT
poMeTpoa, KOTOpbl:lt IT03BOJISleT npOBOAHTb B e,a.HHO:lt H,lleOJIOrHH HeCKOJlbKO 

1 He3aBHCHMl>IX cneKTPOMeTpH1leCKHX 3KcnepHMeHTOB, 

6, PeaJJH30BaHa HH~OpMaQHOHHo-cnpaB01lHaff CHCTeMa ,llJ!Sl onepaTHBHOro no
Jiy'!leHHSl cnpaBO'llHO:lt HH~OpMaQHH 0- xapaKTepHCTHKax pacna,a.a pa,a.HOaKTHB
H!JIX HYKAH,llOB, 

Pa60T!Jl, ony6JIHKOBaHH!Jle no TeMe AHccepTauuH: 

1. KaAe1lHU B,E,, 4epHSK A.BJ, MHoro1<aHaJ11>H1>1:lt KOHTPOJIJJep nocJie,a.oea
TeJibHoro o6MeHa// Tea, AOKJJ. UII BcecoD3H,KOH$, no nJJaHHpoaaHHD 
H aBTOMaTH3aQHH 3KCnepHMeHTa B Hay1lHblX HCCJle,llOBaHHSlX, 4acn III/ 
MGH,- M,, 1983,- c,8-10, 

2. {l,c, 1140125 CCCP, 8cTpo:ltcTBO AJISl conpsi!teHHSl Bhl1lHCJIHTeJlbH011 Ma
lllHH!Jl c KaHaJlaMH cssau/ B.E,KaJJe1lHU, {l,BJ,4epHsK,- Ony6JI,30,03,83, 
BD,l, N2 6. 

3, 4epHSlK A.BJ • .!{Hcnenep ITaMSlTH AJ!Sl MHKpo-3BM "3JleRTPOHHKa 60M"// 
ilpH60Phl H TeXHHKa 3KcnepHMeHTa, 1985, N!1 3, C, 98-99, 

4. 4epHSK A.BJ. TeXHOJIOrH'lleCKH:lt KOMITJleKC AJ!Sl paapa60TKH nr,orpaMMHO,O 
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-

o6ecneqeHHR BCTpoeHHhlX CHCTeM // IlporpaMMHhle cpeACTBa KaK IlPOAY
KUHR npOH3BOACTBeHHO-TeXHHqec1<oro Ha3HaqeHHSI/ UeHTpnporpaMMCHC
TeM, - KaJIHHHH, 1985, c, 70-71. 

5, A,c. 1246136 CCCP, BcTpoAcTBO ,a.Jiff pereHepauHH AHHaMHqec1<0A naMR
THI l!epHRK A.HJ.- Ony6;i, 23.07.86, BIOJI N2 27, 
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