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BeAY~aa opraHH38UHH: 

~aHHHrpa~cKHA HHCTHTYT a~epHoll WH3HKH 
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E.tl.~E~l/IJ!OB 

P.r.~EHI'EH,UEH 
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3a~HT8 COCTOHTCR 11 g 11 :u·d~ 198 2, ro~a B 11 11 11 48COB H8 

sac~BHHH CneUKanH3xpoBaHHoro COBeTa A.047.0I.05 npH ~6opaTOpHH HeM
TpoHHOI ~SHKH H ~60paTOpHHH ~epHHX pe~ 06~anHHeHHOro RHCTHTyTa 
H)J;epma: lrlCCIIe~oBalUiti, r.)ly6Ha, MOCKOBCKOH 06.naCTH. 

C ~HCCEtpT8UHell MO&HO 03H8KOMHTbCH B 6H6m10TeKe 0 ll1l'i l/l . 

ABTopellJapaT pa30CH8H 11 ~ 11 r--~ 198{ ro,lla. 

YlleH~~ ceKpeTapb CneuHaHH3HpoBSHHoro .... ,. v 
kl .B.TAPAH 

OE~AH XAPAKTEPl/ICTl/IK, 

AKTYBHLHOCTb Tel4bl. EypH~e Telm~ pa3B: 

cne~HHe 5-10 HeT npHBenM K WHpOKOMy HCllOJI 
_MHKpo-SBM B 8BTOM8TH3Hp0B8HH~X CHCTeMaX y 
npouecC8MH , B H3MepMTenLHO~ TeXHHKe H B p 
neHHOCTH, cy~ecTBeHHO yBeJIH4HB Ha~e~HOCTb 

HHH. BHe,llpeHHe WHKpo-SBM B llJ.lBKTHKY ~H3Hil 

eT He TOJibKO llOB~CHTb Ha~e~HOCTb H S~~eKT. 

3H84HTeJibHO CHH3HTb OQ~!O CTOHMOCT-b KOMllJlt 

wepHT6JlbH~X H ynp8BJIR!O~X CHCTeM , ~) 
SKCnepHMeHTBHbH~X yCT8HOBOK, H 06ner4HTb 
6onee npOCTOrO npo6neWHO-OpHeHTHpOB8HHOrO 

Uenb HBCTOR~e~ p800T~ COCTORHB B HCC 
HHT €RbHO npOCT~X 8BTOHOMH~X 8BTOM8TH3Hp0B 

Ha 6a3e MMKpo-SBM H MHKp onpoueccopHOM TeX. 
pa6oTy cneUH8JIH3HpOB8HH~X 3KCnepHMeHT8JILH. 

a~epH~x peaKUH~ Oli!Hl/1 B pe~HMax nporpawwHp, 
rowepHoro (waoronapaweTpHqecKoro) aH811H38 

TH38UHH M3MepeHHM npH H3y4eHHH CBOHCTB ~0 
UH~, nonyqeHH~X H8 ny4K8X TH~en~X HOHOB, 

8H8JIH3e H B YCT8HOBK8X no llOHCKy CBepXTHM 
Pa6oTa BenacL B Aa6opaT opHH a~epH~x peaKu 

H8Y4H8R HOBH3H8 H OCHOBH~6 nonoxeHMH 

I. BnepB~e B CCCP H ~pyrax CTpaHax-y 
n B!le~peHH B npa.KTHKY tlJH3H':lecKoro :mcnepiD 

a) WHOrOM6pH~ll 8H8JIH38TOp H8 6a3e Wrt 
annapaTyp~ KAt.tAK; 

6) 8BTOHOWH~e H3MepHTeJibH~e MOAYRH ~ 
8H8JIH38 Ha 6a3e MMKpo-SBM MEPA-60 H annap 

2. Pa3padoTaH~ npocT~e ~anTep~ ~na 
~.~~wHeaH~x KoHTponHepoB KAMAK ~u a~M c J>n 
HHKa-60. 

3. Pa3p860T8ll Cll6UII!BJIH311pOB8HH~A MHO 
CT8Bll6HI1R 3KCll6pHW6HT8JlbH~X ,ll8HHUX C ApaJ;t 

4. Pa3pa6oTaHo npocToe 11 y~oOHoe AJIR 
06ecneqeHH6 ~JIR C03~8HH~X 8BTOHOMH~X 8BTO 
T6p8KTHBH~W R3~KOM OO~eHHH Mex~y SKCnepHM 
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B Ra6opaTopHH HA€PHWX peaKUHH 06~6AHH€HHOrO 

.E.B.~E~l/IJJOB ·' 

P.r.O~EHI'EH1lEH. 

T.TI.lii.YKOB 

IHcTaHTHHOBa AH CCCP 

:u·d~ 1982 roAa :S ~'17" qacoB na .· 
IHaxpoB8HHoro coBeTa A.047.0I.05 npH ~6opaTOpBH H~~ 
IHa6onaTOpHRH ~epHHX pe~ 06L~eHHOro KHCTRTyTa 

r.J.ly6Ha, IYtOCKOBCKOi.l oo.nacTil. . ' 

H MOEHO 03H8KOMHTbCH B 6H6nHOTeKe O~Hl/1. 

30CJian "J " ~~- 198{. ro,~ta. 

Tapb Cneuaanaaapoaannoro 

•••••• '! .· /: 

. \./\"~ .V.;B.TAPAH 
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O.EillAfl XAPAKTEPUCTllKA PAEOTbl 
;' 

, AKTYBnl>HOCTl> T€14bl. Eypnble T6140Upa3BHTHH 14HKp03ll6KTpOHHKH 38 OO
Cll6;ltHHe·5-10~lleT npHB6IDf:K mapOKOMy·acOOlll>30B8HHIO MHKponpoueccopOB H 
MHKpo-SBM.B 8BTOM8TH3Hp0B8HHUX CHCT€148X ynp8Bll6HHH TexaonorRI!€CKHMH 
npouecca~o~a, B H3MepaTeni>HOH·T6XHHKe H B pH;zte Apyrax o6nacTe~ npouuw~ 
ll6HHOCTH, CYilt€CTB€HHO'YB€liHI!HB H8;zt€l!tHOCTl> H 3W\IJ€KTHBHOCTl> OCiopy,~tOB8-

HHll. Bne:ztpenae MHKpo;_SB!.l B'll!JBKTHKY I!JH3H'l€CKOr03KCnepHM€HT8'il03BOliH
eT H€ TOllbKO ilOBUCHTl> H8;zt€l!tHOCTl> H 31lJI!J€KTHBHOCTl> annapaTypu, HO H 
3H8'lHT€lll>HO CHH3HTl> OCiiJlYIO _CTOHMOCT'l> KOMllll€KC8 8BTOLI8TH3HpOB8HHbiX H3-
M6pHT61ll>HbiX H ynp8BliHIOIJ.lHX CHCT6M, ~XCll, COCTa.BHOH '!aCTl>D CJIO!\HilX . 

3KCnepHM€HT81lll>HbiX YCTB!IOBOK, .H OGller'lHTl> paCioTy noni>aOB8T€llfl 38 CI!€T 
OOllee npOCTOrO npo6neMHO-OpH€HTHPOB8HHOro nporpaMMHOrO 'oCiecne'l€HHfl. 

• • .> '. , • ' 

lienl> HBCTOHW€~ paoOTU COCTOHJI8 B HCCll€AOB8HHH H paapa60TK€ cpaB
HHT€llbHO npOCTbiX 8BTOHOIAHbiX 8BTOM8TH3HpOB8HHbiX H3M€pHT€llbHbiX CHCT€14 
na Ciaae MHKpo..:.SBM H.MH!tponpoueccopnoii TeXHHKH; cnoco6nhlx o6ecnetJHTI> 
paCiOTY CO€UH8JlH3HpOB8HHbiX 3KCO€pHM€HT8llbHbiX yCT8HOBOK,J1860p8TOpHH 
H:zt€pHbiX peBKUJ.i~Ol/IHl/1 B peJKHMBX nporpaMMHpyeMoro·o;ztHOMepHOrO HliH MHO
roMepnoro (MHOronap8M€TpH'l6CKOrO) 8H8;~3a, npHM€H€HHH HX ;ztliH _8BTOM8~ 
TH38UHJII 113MepeHHH. npH H3Y'l€HHH .· CBO~CTB AOnrmimByutHX ;npo)lyKTOB peaK
UHti, nollytieHiiblx lia nyqKax THl!temu Honoa~ a penTreno.:.. I!JniOopecuenTnoM 
anaJIHae H B ycTanoBitax no noHCKY CBepxTaxe;nhlx ~neMeHTOB B npHpoAe.' 
PaCioTa Benacl> B Ra6opaTOPHH H:ztepnuxpeaKUHH c I975 ro;zta. 

Hay'lH8H HOBH3H8 H OCHOBHbl€ ll0ll0llt€HHH,·38WH!l\8€Mbl€ B ,llHCCepTBUHH 

1. BnepBhle B CCCPII..n;pyrruc cTpanax-ytiacTHHu,ax Ol1ffi1 paapa6oTaHbl 
U Bne,n;peHbl B npaKTRKy.~liiS.H'I8CKOrO 3KCllepHMeHTa: 

a) unorouepHhl~ anaJmaaTop na Ciaae MHKponportecoopnon·T'exnHKH H· 
annapaTypu KAMAK; , - ;- .· 

6) ·.aBTOHOMHbl€ H3M€pHT€lll>Hble MOAYliH ;ztJIH · peHTren·o""\f)nrDopeCU€HTHOrO 
ananHaa na 6aae Ml'lKpo-SBM MEPA-60 H annapaTypu KAMAK. 

·2. PaapaCioTanhl.npocTue a,n;arrrephl AliH conpallteHilH cTan:ztapTHbiX npo
uuw;nennux KOliTPOJillepoB KAMAK CM 8BM ( PIJP Jl ) c MHKpo-SBM 8lleKTpo
HHKa-60. 

3. PaapaCioTaH cneuHanHaltpoBSHHhllii MHorouepnuli ,llHcnnelii J.lliH npeA
cTaBnenua aKcnepHMeHTani>HbiX .:ztaHHbiX c ,JtpaliiaepoM B coran:ztapTe KAMAK. -~: 

4. Paapa6oTaHo .npocToe a YAOCinoe .~tna·noni>aoHaTeliH nporpaui4Hoe 
OO€Cll€'l€HH€ ;ztliH C03;zt8HHbiX BBTOHOMHblX SBTOM8TH3HpOBSHHbiX CHCTaJl· C·'HH
T6p8KTHBHUIII HSblKOM 06t.~6HHH MB:at:ztY 3KCnepHM€HT8TOpOM H·: MHKpo-SBM. · 

OcbEaHHEHH~A HHCTHTYr 
;:::Jf .. ·~~~;JX t·Jccnr. JJ.08.4H~·1~ 



flpBKTHqecKaH 3H8~MOCTL ~HCCep:ranHH 3BKnDll86TCH B TOM, llTO 
c no»OIItLID paa pa CIOTBHHl>IX a:B:ropou' AOnOJIHHT611LH!IIX 6ntncoB H npoelneu

ao-opHeHTKponaaaoro nporpauuoro o<lecnet~eHHH liJlH HciiOJii.~oBrurn:H 
npoMJ:mJJieHHl>IX MOKOB KAiilAK ll: WHTtJWl JI},HOI'O nepn:rJ.;~pnillioro o6opy.nom
HIDI H ItOMITJieKTamlli, BH8.IIJleHH B ~Wl:eCKHe· HCCJie.D;OBallllJI .Jia6opa'l'OpiDI, 

nn;epHWC pealtl.l;llli mfi!H aBTOHOMHble aBTOMB.THS:HpOBaHHble HSMepHTeJThHUe 
' ~ ' . 

CHCT6llll aa6aae »axpo-SBM, cnocoCIHHe peman ii!HpOKHJ.l icpyr sa.zxat~. 

QEliE!i li CTPYKTYPA JUiCCEPTALl~ 

JlHCCepTBUHlt COA8PlmT 138 C'l'p8HHU 'uamHHOriHC~Ol'O T8KCTB 1 B 
TOll llHCJie 42 JlHCYHK8 1 "8 T8ClnHU 1 H COCTOHT H3 BB6,A6Hl1H, qaT1:.1jl6X 
rnan, saKJIK>qemm, CiHCimtorpa!l>HH, co,Aep:~llll(d 124 HBHMeHOBBHHlt H 

npHJIOJK6HHH. flO 

KPATKOE COJIEP!AHRE ~CCEPTAUMH 
Bo BB6A6HHH o60CHOB8H8 8KTY811LHOCTL p8CiOT!II 1 cq,opuynHpOBBHB 

U U6JIL. 

flepBBH l'Jl8B8 H8tlHH86TClt C paCCIIOTp6BliH X8p8KTepHCTHKH il>HBH
ll8CKHX 3KCnepHM6HTOB 1 UpOBO)tHM!IIX B Jla(5opaTOPHH HA6PHbiX peBKUHti 
Olliild, COBOKynaoc;r~> KOTOpUX IIO:IHO paa~eJIHTI> HB )tB6 KBT8l'OpHH. 0]1;
HB K8T6l'OpHH 3KCnepHII6HTOB CBHSBHB 0 HCC116AOB8HHHIIH HB fiYllKBX 
.YCKOP6HH!IIX THllt6JlllX HOHOB. Jlmi TBKHX 3KCnepHII6HTOB C03){81lTC.If CJIOE
Hlle, nopo:H yHHK8JILH!118 1 IJ1HSHqecKHe ycTaHOBKH: )UlyxnneqeBOH aneK
'fpOIIBl'HHTHHtl cnexTpoueTp, yc:raaoBKa AJIH cenapauHH npo)t:fKTOB ltAep
H!IIX peaxuH£1, BNcoxoqyBCTBwreni>HI>IltMacc-cnexTpoueTpH uen1>1li PRA 
]~;pyrHX. llporp8MII8 STHX 3KCnepHII6H~OB CBH38H8 C npOB6A8HH611 ){0CT8-
~oqao cnoxaax uaorouepaux HnH KHoronapaueTpHqecxHx HswepeHH~ c 
MCUOJII>~OB8HH611 T6118CKOUOB H8 nonynpOBO~HHKOB!IIX A8T6K'l'Op8X H MHO
rOHHTHH!IIX cqeTllHK8X 1 Bp6MH-nponeTHOt\ M6~0AHKH, M8CC-cenap8TOpOB. 
JlJIH 8BTOM8TH38UHH C60p8 1 H8KOUJI6HHH H OCipaelOTKH ,ABHHhiX, nonyqeH
H!IIX B ~8KHX 3KCnepru46HT8X, HCfiOJII>SYilTCH MHOI'OII8UIHHHH8 KOIIUR6KCH. 

BTopaa K8T6rOpKH 3KCnepHII6HTOB CBH38HB C HsyqeHH6M CBOaCTB 
AOJil'O:IHBYIItHX 8KTHBUOCTe~, BH)t6116HH6Y pB,l!H08KTHBH!IIX H30~0fiOB,H3 
UHmeaeii, nOHCKOU CB6pXTR&8RllX 3X6U6HTOB B npHpOA6 1 ~KTHBBUMOHHHM 
aaanHaou H AP· B TBKHX axcnepHMeHTax B .ocaoBHOM acnoni>syeTCR pe

:U.M O]I;HOilepHOl'O 8MMHTYAHOI'O BH8JII438 1'1 1 ·pexe, AB:fXM8pHN~ !illllRH
TY]I;HiiiH aaaJIHa (raKua-raMMa, ocxonoi(-ocxonoK co:Bna)teHHR) ;· Tpeelye- · 

1108 _'lHCJIO K8H8ROB OT 256 ]1;0 40% 1 sarpyaKH OCibl'lHO He • npeBHU181lT 

!! 
j 
I 

l II 
' I' i . 

:i 

I 

:I 
I 

J; 
!I 
~·I 

'i 
\[ 
'! 

j 

1 
j 
l 
! 

I-5·!03 CD6!11THi1 B CeKyHAY.• ;{O llOC116AHero Bpei.!ems T8KI'I8 1'131&6p6HHH" -
npOBO,AHJIHCI>c H8 np01.!!11WH6HHHX MHOl'OK8H8Hl>H!IIX 8H8HI'I38TOpBX;' .paelOTBX>-' 

ll!HX no JK6CTKO~ (BCTp06HHOi1) nporpBMM6 1 8 OCip800TK8 cneKTPOB oc:f
~6CTBllliH8CL qepea nep~oneHTY·Hn~ no cneuaani>HOMY xaaany c:BaaH aa 
Cl830Bt>i.1 3HM JlaCiopBTOp>IH. · : .. 

0CHOBHHMK H6,AOCT8TK8MH H31olepHT6llbHbiX CUCT6M HB Claae iipOM!IIlll.:. 
116HHUX 8H8111'138TOPOB HB11HIOTCH H6D03MOJKHOCTI> ){8llte npOCT6HW6li OClpa- . 

ClOTKH H~KOll116H!IhlX ){8HH!IIX H Cp8BHHT6HI>H06 M81l06 llHCJIO K8H8~0B'pe
rHCTp8UHH ilpH MHOrOM6pHhlXl13M6p6HI'IHX 1 'llTO npHBOAHT K.3H8'lHT6JII>
HbiM llOTepRM Hll<j)OpMBUMH. C ,l!pyroli ~CTOpOHhl 1 npHM61!6HH6 Cfi6UH81lbH!:lX 
8H8llH38TOpOB I!CHHTCrpHpyiDII!6l'O THna C nocne)tyl!lll!8H COpTHpOBKOH H8 
9BM ){Jill TBRHX U3M6p6HHH llBJ!li6TCfl IlC3WclJ8KTKBI!!IIM. ' 

~anee, npoaaanHaHpOBBHa CTPYKTypa MHKponpoueccopHNx·uaMepa
Teni>Hl:lX 'cHCT6M. Kp8TKHH Oel30p npHM6pOB npHMCHCHH~ TS!GIX CliCT6M B 
fl,l.\6pllb1X HCC1!6){0B8HUHX UOK83811 1 liTO Ol!H CHOC06Hl:l pel!IHTI> II!HpOKMlii 
Kpyr 38,ll8q li,ll6pl!Oi\ ~H3HKH 1 B ti8CTI!OCTH 1 38A8'1l O,liHOMepHOl'O H MHO
rOMepHOl'O aHanHsa. Ha oc~oBe npo~enaHHoro'aHan~r~aa·pasnHtiHNx·Bapa
aHTOB conpluteHim MHKpo-9BM c annapaTypolt KAMAK .cq,opMyn~r~poBaHii pe
xoueHABUHH no TBKOMY COllPHl!tCHHIO npM C03){8HI1H 8BTOHOMli!IIX 8BTOM8Tl1-
3HpOB8HI!!IIX CHCT6M C6opa, OCipa'60TKl1 H Ilp6~CT8Bll6HI1H Cfi6KTpOM6TpH
qecKHX ABHHHX. B 'lBCTHOCTH 0 ecnH He TpeelyeTcR.B~coxoe ~l:lCTpo.z~en

cTBHe 1 TO CllMY6T. Bb10p8TI> KOH@iryp8L\lll0 C nporpa!.IMH(>fi opraHH38UH
efi nepe,n;aqH ABHHhlx MClKJlY aaanoro-UHtfPOllhiM npeo<fpaaonaTelieM (Allfl) 
H OU6p8Tl1B!!Oit ll811.fiTI>IO (03Y) 313M, T8K KaK :no 006Cfi61HIB86T MHHH
LI81li>HYIO CTOMMOCTb CHCTCM!II. ' . 

BTOP8li rnaBa llOCBf!Jt6H8 paspa60T8HHOii npH I!CllOCpO~CTBEl,l!liOM 
Y'l8CTHH 8BTOp8.8BTOHOIIHO!i 8BTOM8Tll3l1pOB81!1!0ll Cl1CT6M6 ,liJIH LIHOl'O
MepH~X HauepeHHil Ha ciase MHKpo..!shM MAKAMAK/1/. K CHCT.eMe npe)t:o

HBnanHc I> T pe ClOBBHHR: oelecne-q'HT'D. llp0Be){CHH6 I.II!Ol'O~epHI>IX, lr4l!O'rona.:. 
p8M8TpH'l6CK11X 3KCll6pH!.46HTOB C B03MOl!lliOCTI>IO BHU0111!6HHH npo"ciei1mHX 
onepauHli oCipaCIOT~H H BHBO)t8 pe~yili>TBTOB H8 pasnHqHbl6 ycTpOiiCTBB 
B!IIBOA8 ){8HHbtX 1 B qacTHOCTH HB axpaB ]tHCnneHC T6W1 ~Oellil 3KCnepH
U8HT8TOp MOr KOHTpOJIHPOBBTI> XO.li 3KCnepiD.!ei!T8 M npH HeOCIXOAHYOCTH 
Buemanca n paCioTy cHcTeJW ~ O,AHa Hs B~HLIX noAaa)ta1! npH pas paCioT
Ke 8BTOHOuHOli'cHCT6Mll COCTOliilS B OClecneqeHHH cpe]!;CTB BH3yani>HOI'O 
np6ACT8BH6HHR 3KCnepHM6HT81lLH~X ,ABHHUX. Jlna BTOI'O 6!11X-p8SpaCiOTBH 
Cfi8UH8JIH3HpOB8HHblli llHOl'OM6pHHll ){HCnneli C ]!;paanepou B CT8HA8pT6 

KAMAK/2/. nocxoni.Ky liH6paHH!IIi1 nponeccop .Hueei' orpaHHTieiiHoe Ci~>~cT-" 
< - - '· -. -· ' ' ! 

~..: .\ ~ 
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pO,ll6£iC'l':BH6, (llWO ,P.6 W6HO ·. :BCTpOH'l'L B .ztpai3:B6P' SBTOHOYHYO. llBMHT:b, 
BHllOJIH6HHYD liB 3JI6146H'l'8X .1UIHBL!H'I{6CKOrO. THUB, l.lHKJIH · pereHeparuut' 
KOTOPOH COBY6~6HH C l.lHKJIBMH BHBO.ztB ,liBHHHX HB 3Kp8H .ztHCnJI6H. Ena
ro.ztapH 3TOMJ, COS,li~HHHj,j MHOrOM6pHH£i ,liHCllJIB£1 ll03£0Hfl6T.Cy~eCTB6HHO 
paarpySH'l'L MHKpo-3BM 0'1' 38,!18'1{ HenpepHBHOrO :BH:BO.ztB Cll6KTpOM6TpHqe
CKHX .ztBHHHX HB ,liHCllJI6H, C erO·llOYO~ED np6,!1CT8:BJIHDTCH .li:BYXY6PHH6 
Cll6K'l'pH B paSnJ.!'I{HIIIX pe:lltHYBX: B BH,li6'"T0'1{6'1{HOrO paCTpa HB ·3Kp8H6· 
,liHCllJIBH, OpTOrQHBJILH0£1 H H30M6TPH'I{6CKO£i npoeK~H C :B03140EHOC'l'LD 
MO.ztYJIHUHH RpKOCTH T0'1{6K no CO,l.l6plKHYOYY KBHBJIOB Cll6K'l'pa·, B rJIBBe 
npHBO,liHTCR llO,llp00H06 OUHCBHH6 paOOTH ,llpSJ.\Bepa. 

_A:BTOHOLIHBR BBTOMBTH3HJlOBBHHBH CHCT6!48 MHOrOL!epHUX H3M6p6HHH 
nocTpoeHa Ha Oaae MHKpo-3BM MAKAMAK, :a coc'l'an nocne,liHeii BXO,IJ,RT 
KOHTponnep C llpQI.l6CCOpOM ~HTER 8080 .. THna !52! H TpH MO,IJ,YJIH pacmH
peHHOid nauaTH 'l'Hna !522 cl>HPMhl EO PEP, lll:aeiiuap1m. · EMKOCTL 03Y cHc
TaMH cocTa:anaeT 48 K Cia£iT. Kpo~o~e YHKpo-3BM MAKAMAK. H .ztpattBepa .n.Hc
nnea B COCT8B BBTOHOMHOid CHCTBMH BXO.ztHT:·aHanorO-l.lHWPOBhiB npeo6pe-
30B8'1'6JIH AUllM~096 0 .6JIOK oprBHH38UHH COBll8.ztBHHH EOC9 HHTap~eidc wo
TOC"'HTimaTe:Jlll ID1-tJI3x, . .n;paii:aep nepfopaTopa H uekoTop11e .n;py
rHe CinOKH. Ha pHc. I npHBe.zteHa CinoK-cxeua·BapHBHTa aBTOHOMHOH aB
TOMBTH3HpoBaHHOH MHOronapa"ueTjmqecKoj,j CHC'l'BMhi ,liJIH llOHCKB CBepXTH
JK6JIHX SJIBMBHTOB B npHpo.zte, CyTb H3MepeHH£i CBO,lJ,HTCH K 06HapylK6HHD 
CllOHTBHHOrO ,liBJIBHHR Cb6pXTHJKBJIOrO npHpO,ll,HOrO 3JI6M6HT8.C perHC'l'pa
l.lHBH 3HaprH£i OCKOJIKOB JIBJIBHHH. ~BKT CfiOHTBHHOrO ,li6JI6HHH perHCTpH
PYBTCH CiOJILWOH ,liBOHHOH HOHH3Bl.lHOHHOH_KBM6pOJ.\; HMllYJibCH CKOTOpOJ.t 
~OpMHpyDTCH npe,llyCHJIHTBJIHMH llY H yCHJIHBBDTCH Cll6KTpOM6TpH'I{BCKHLIH 
YCHJIHT6JIHMH y H 38TBM llOCTynanT Ha KO.ztHPOB~HKH AUllM~096. n:ayx
KBPHHH HH'rerpanr,Huid aHanHa ocKOJIKOB .n.eneHwa opraHHayeTCH Onoitou 
EOC. B cnyqae co:ana.zteHHH cHrHaJron EI H E2 EOC Blil.ztaeT KOMBH.ztY HB 
perHcTpair.Hn. KoHTponnep !52! C'I{HTu:aaeT HHil>OpMauHn c AUITM-4096 :a 
<lnoKH'naMHTH 1522. Kpowe aHeprll~ EI H E2 .n.na onpe.zteneHHH yrnoB 
:auneTa ocKoJIKoB. aHanHaHpynTca 11 cHrHanu Gt H GZ • l1at1JopuauHR 
nocne o<lpaCiOTKH BliiBO.IiHTCH ~a .liBYXY6PHIIIH ,lli!CnneJ.t RCT96 H nep~opa-
TOP qe.pea cooT:BeTCTBYJ>~He .ztpan':a'epu·. , · ·. 

·Paspa00T8HH06 'npo.rpB141lH.06 066Cll6'1{6HH·ef3/ ll03BOJIH6T npOB6CTH .. 
• ·· 1 1 ! . • .- • ' ' • ' ·• •f.• .. ···' .. 

88 C03,li8HHOit C.HCT6Y6 WHpOKH~ Kpyr 38,ll,8'1{ O,llHOM6pHhiX, H MHOrOM6JlHHX, 
aKcn'epHi&eHToB·. Mrilitao BNAeHHTL Alia ocilo:ai!ux pelltHwa Halton~eH!!H H · 
oeipaao·T.KH .zi~Iiahix':' · · · · · ·: · . . · - · , : . . · · '. · : · · 

- Jiezi.f~~· li'aTerp~n·r,~;~ro·. aaa'nHa~ {o;itimaep~~~o 11 ~ByuepHoro) •. , . 
npiKaz~oMco<luTHH nporpauwa npeo6paayeT Ko~ (Ko,llu) AUIT :a a.ztpec 

xAHTlllXOB B.A. u .n;p. OMHJ1, ID-tlU-6tiO, ,Uyc>aa, I9tsU. 
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PHc. I. EnoK-cxeKa.anoHOIIHOit anoKaTHaHpo:aauaolt CHCTeMH ,llrut 
nOHCK8. CB6pxTHJ:BJihiX SJ16M6HTOB B npHpO,ll6 H8 ()aae·anna

pSTypH MAKAMAK 
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KBHBHB H AOOBBHHST 8AHHKuY K CO.ztep~KMOMY BNOpBHHOrO KBHBJIB. 0AHO
BpeM8HHO C HBOOpOY 3KCU8pHM8HTBHoHH8 ~BHHHC BHBO,ltHTCH HB AHCUJie~ 

· Rtr 96 ; 
- p8lltiUI HCHHTerpaJioHOrO BHBHH38 (6y<JtepH08 H8KOfill8HHe). ljHC

HO oelpaOBTI:iB88YHX nap8!.18TpOB OT 2 ,!tO 8. l~pH K8l!!,1l0M COOHTHH npo
rp814M8 OClCJIYllHBBHHHCllHTbiB88T KO,ltbl COOTBSTCTBYIO!llHX AUII, .38UOYHH8,-

8T B 6yljlepe aT~ KOJthl-;ztecKpHnTophl. O~HOBpeueHHo MOlKHO, no JKSJIBHHJO, 
BHUOHHHTL HHTerpanLHOe HBKOUH8HH8 ,ltllH'.ztBYX BHOpBHHI:iX napaMeTpOB. 

YnpBBlllJHHe HBKOUJI8HH8M H oelpaOOTKOH ,ltBHHHX OCillleCTBilll8TCH C 

UOMOI!tLil HHT8p8KTJ.!.BHHX T8pMHH8JILHI:iX npHK830B 1 KOTOpUe npHB8.11,8Hhl B 
Taomu~e I. 

TpeTLH rnaBS UOCBH~8H8 paapa60TBHHOll 8BTOpOM BBTOHOMHOH BB

TOM8TH3HpOB8HHOil CHCT8148 CClopa H OClpBOOTKH Cfi8KTP9M8TpHqecKHX 
ABHHHX HB 0838 MHKpo-~BM MEPA-60/4/. llpOBO,ltHM~e B nHP MHOrOllHC

H8HHH8 HCCJI8,ltOB8HHH,fiO Ollp8A8il8HHJO COASPlKBHHll p83JIHllH~ 3H8M8HTOB 
B reonorHqeCKHX 00p83UBX .M8TOA8UHBKTHB8l\HH TOpM~3HhiM H3JIYll8HH8M 1 

pe30H8HCHHMH HSHTPOHBMH !.!HKpOTpOHB HnH.PBAHOH30TOUHhiMH HCTQqHKKB
MH npH p8HTr8HO-<f?HlOOpeci,teHTHO¥ 8HBHH38 Tpe6ylOT C03,lt8HHH BBTOHOM
HbiX 8BTO!.!BTH3HpOB8HHbiX H3M8pHT8JILHbJX"CRCT8M C B03!.10lltHOCTLJO Bl:iflOJI
HHTL HSKOTOpble npOCT·e~wHe BH,l(H o6pa60TKH .ABHHHX. BnepBUe T8Kl18 

BBTOHOMHhle CHCT8Mhl HB 6aae Ml1Kpo-~B!t. MEPA-60 ,H annapaTyphl 
KAMAK ClhlnH coa.ztaHhl B nHP. llpH aro~o~.Heo6xoAHMO 6blno .PemHTL Bonpoc 
0 fiO,l(KJIJOqeHHH annapaTypbl KAMAK K MHKpo-8BM, TBK KBK OHB He OhiJIB 
yKoMnneKTOBaHa Kpe~T-KOHTponnepou. TaKoil Bonpoc MOlltHO·pewHTL ABY
MH nyTHMH: JIHOO paapa60TKOll.Cll8l\H8JIH3HpOB8HHOro Kpe~T-KOHTpOJIJiepa 
MHKpo-8BM, Jil100 HCllOJIL~OUBHHeY CTBH,!tBpTHbiX KOHTpOJIJI8P9B ,ltllli CM 
8BM .HJIH PDP-II, ,lt0ll011HHB HX HSCJIOlltHhiM .B,ltBllTepoM, YllHTHBBIO!llHM OC0-
08HHOCTH MHK.po.:.sBM. IIepBH!It nyTJ, Tpe6yeT _ cpaBHHTenLHO cnol!Uloti paa

paooTKH. B CBfl3H C STMI4 BBTOpOM OhiJI paapa60T81i 8,lt8UT8p MHKpo-8BM 
11 8;neKTPOHHKB-60 11/

5/. rnaBHHJI ,ltOCTOHHCTBOJI paapa6oTBHHoro B,llBnTepa 
HBJIH6TCH T0 1 liTO OH ll03BOJifl8T flO,ltK1IIlllHTL annapaTypy KAiviAK K 14HK
po-3BM qepea JlllOO!It. CTBHABPTHhl~ KOHTponnep.,llnH CM 8BM (PDP-II) He-
38BHCHYO OT HX CTpyKTypHOrO CTp08HI4fl. B 'rnaBe npHBOAHTCH no.ztpOClHOe 
OllHC8HH8 pacJOTll 8,ll8llT8p8, ero npHHUHUHBllLHBll CXSMB llOK838H8 HB 
PHC~ 2. 

---------=::.. ::'Ha pHc. 3 npHBe.lieHa 6noK-cxeua aBToHoMHo~ aBToMaTisiipo.Binmott 

CHCT6llll coopa H o6pa60TKH ,ltBHHhiX HB 6aae LIHKp0-:-8l3M MEPA-60 H 
annapaTypll .KAMAK. B H8CTOHI!t88 Bp8Yll B.SKCnnyaT.Bl\l1H HBXO,ltHTCH ABe 
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c.n rn-3 T.B. MONumop 

(JLJ_] 

Pnc. 3 
EJIOR-CX6M8 8BTOHOMHOM 8BTOM8Tll3llp0B8HHOH CHCT6Mll. c6opa H o6pa60TRH 
CI16RTPDM6Tpll'l6CRHX ,IJ,8HHHX H8 6836 Mlmpo-8BM lllEPA-60. 
I. KoHTPOJIJiep: a) I533A BORER ,IJ,}lfl HeiiTpOHHO-aRTRBEimmaaoro aHaJIRsa 
(HAA), 6) DC 011 ORTEC~ p6HTr6HO-{fniOOp6CU:6HTHOro 8H8JIH38 ('P~A). 
2. Kl1-0I-H - a.n.anTsp llllfH. 3. 3IIY - sapR.JJ.OBD-tiYBCTBHTSJII>Hll.lt npe,nycK
JIHTeJib. 4. CY-4R- cneRTpoMeTpR~ecRHfi ycHJIRTeJib. 5. !903- RCTO'IHHR, 
BllCOROBOJibTHOro m1T8Hll.fl. 6. AI.Ul: a) Al.UH1-4096 - ,IJ,.1lll HAA, 
6) CM~.4-04-I- ,IJ,.1lll P~A. 7. HC-IK- ctieT'IRR ~Bora BpeMeHH. 
8. KC-013 - ycTaHOEO~Hli.H ctieTtiHR. 9. KB-005 - reaepaTop. 10. KB-004 
- tiaCH peaJibHOro BpeMSH.II. II. K\1-00! - RH,IJ,HR8TOP MarHcTpaJIR. 
12. KTI-002 - ROHTPOJib HanpR~eHHfi. 13. CAM.3-IO - .n.paiiBep TB MOH.IITO
pa. CllTTI-3- CT8HUHfl BBO.JJ.8-Bli.BO.JJ.8 aa nepfoJieHTy. 15. CM-?952 
aJiq8BHTHO-IJ;HqpOBOfi ~CIIJI6fi. 16. DZM 180 - M8TPR'IH8fl TI6~8Tbo 
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TBK11e CHCTeuu, 11Me101l!l1e He3HBil11Te1II>HUe p8311HlU'IH annapaTypHOrO COCTBBB 

H nporpBMMHOrO 06ecneqeHI1H (B CBH311 C 11Cll01I:b30BBHHCM p83HUX KOHTp01I
.JiepoB: !533A qmpMu EOPEP H IJC Ott ipHpMil OPTEK ~- pa3HhiX AlUl: Al.Ullll-

' -4096 JIHP H CAM. 4-G4-I ll.V!ll!UI, BHP). 0J{Ha 113 n11x npe.l(HaaHatJ~Ha ;ztnfl aK
TI1BBU11DHHoro BHB1!1138 HB MHKpOTpOHe, .l(pyrafl -,;ztnfl·peHTreH0~1IIDOpecueH
THOrO BH8n1138, 

C03;118HHhiC BBTOHOMHhle CI1CTeMhl 11M8IDT orpBHJ1llCIIHUe annapBTYPHhle 
.B03MO~HOCTI1 (HanpHMep, o6~eM 08Y COCTBB1IHCT T01IhKO SK C1IOB; OTCyTCT-

_.; . ·, . 
"·' BYCT KBHBJI npm.10ro .l(OCTyna K llBMflTH SBIJ), B- CBH3H e 3THM OT BBTOpa 

noTpeooBanoc:r, paapa6oTBTo npo6neMHo-opHeHTHPOBBHHoe nporpaMMHDe o6e
cnetJeHHe, yllHThiBBJOll!ee 3TH oco6eHHOCTH 11 coa.l(BIDlllee .l(ononHHTe-noHue 
BbaMOlKHOCTH 11 YA06CTBa 11x aKcnnyaTBUH11/6/. B llBCTHOCTH,. peanHaOBBH 
pelKHM nporpaMMHpyeMoro O.l(HouepHoro aHanHaa, coa,l(aHu nporpaMMHue cpe;zt

CTBB B!l,llene!lllfl 11!1TepeCYJOll!llX Hac 30H CIIeKTpOB B :BJI,ne BepTID<aJU:.HUX Me-

. 'TOK Ha SKpaHe ,ll;IICIIJieJI(CM.piiC.4) ,06ecne"J:eH!l uPOCT~iiiiiY#) Blr,nll 06pac50TKH 
;118HHUX 1 TBK.Ile, KBK SHepreTHtiSCKBH KB1lH6pOBKBCilSKTpOB

1 
Bhlll.llC1!eHne 

nJIOli!B;zteti mucoB 1 paanntJHHe BH.n;hl BhlBOAB pe aynoTBTOB o6pa6oTK.Il B YA06Hotl 
J{JIH ll01Io30BaTe1IH ilJOpMe, Pea1JH30BBHHhrtl pSlK.IlM BBTOMaTHIJeCKOtl o6pa00TKH, 

\: 

; '•, •'l-

;> ~ ; ~: 

; < 

. PHC. ~. 

'::· 1 ":--. 

Mao6pa*eHne cneKTpa, CHHTOe C 3KpaHa .l(HCnneH. CneKTp He KB
JI.IlOpOBaH ( NO CALIBR.), naoop ABHHhiX ocTaHoimeH ( STOP ) 

HH;ztHUHpyeTCH CSKTOp Cil8KTpa (256 KBHanoB) Hati>IHllH C a,llpeca 
400 (FROM 400), MaCUJTa6 no BepTnKann IO ( LY: IO), T.e. 

KalK.-zloi,i rpa;ztaUlfH COOTBBTCTByeT 4 COOhiTHH (M8KCI1MYM 256 rpa
.l(al.(.llit), BBe,l:leHo 8 Heno.l(BHlKHhiX MBpKepi:>B ( M. oN 8) 1 BpeMH 
H3MepeH.Ilff HCtiepnano ( T IJS ) 1 llD,l\BHJKHhiM L!BpKep ( CM. CHMBOJJ 
nun) YCTBHOBJJeH B llOJIOlK8HHe KaHana 6if.S (A 648) C CO,lleplKHMhiM 
78 (C 78). 
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noaBonHIDIII.Iltl aa.l(aBaTL HanepeA nocneAOBBTenoHOCTI> nPHKB30B (BKn~ 
lJBH onpe,ne 116HI16 Bf6LI8Hll 113MB peHHll~ BBTOMaTl1'18CKHH -aanycK H OCTa
HOB HaKomieHHa, paanHtJH!le BHA!l o6pa6oTKH ABHnux)~ oOnerqaei ~TPY.zt 
aKcnepHI.teuTaTopa. YnpaBneHne' na~onneHHeM H o6pa6oTK0£1 ;ztBHHUX ocy-. 
l!l6CTB1IHBTCH fl!)l1 llOLIOIJl.ll npOCTOrO-H3UK8 .HHTepaKTUBHUX HHTepnpeTHpy:.. 
JO!l{l1X •repMHHBJLblihiX: ilpHK830ll 1 KOTOplle ilp.llBe,l{eH!l B TBOJIHU6 2, 

B 'IBT~epTOH rnsBe 06CylK;zt8IDTCll TBXHH'l8CKHe acneKTU C03.ztBHHH 

npOI'p8MMHOrO OOBCll61lBHHH ,llllff p8C91.18TpHBaeMUX BBTOHOMHIU BBTOMB -
T.ll3.1lpO.JaHHbix H3Mepi1TenbHUX CHcTeu. OOocHoBaH Bb!Oop R3.!1KB ACCEME-- ' . 
JIEP ,li1IH paapa60TKH nporp8MM 11CXOAH H3 TpeOOB8Hl4tl oelecneqeH.Ilff 

MBKCI1MB1II>HOrO ClhiCTpO.zte£1CTBl1ll npH orpB!Uiti8IIHhiX: annapaTypHiU B03-
MOlKHOCTHX1 ynoMHIIYTbiX BUille. TonoKo np11 noMOlllH H3hiKB ACCEMEJlEP 
MOJKHO pean11aoBaTb o6cnyJKHBBIOll!He AUII.nporpaMMhl c uaKcHuani>Hoil 

CKOpOCTb!O Oelp860TKH COOhiTHi\, 0,1!HOBpeM6HH0 1 6narO.l(8pH llJlHM6H8HI110 
3TOrO ff3UKB1 ,1\0CTHrBeTCH 3KOHOMHOe II Si!;!peKT,.IlBHOe 11Cll01IbBOll8HHe 
03Y lli3M ,liJIH Xp8H6HI1H nporpaMM 11 .llBIIllhiX~ HM8l01J!S6 HeLtaJIOBalltHOe 
3HatJeHHe Allff CI1CT6LI C orpaH.Ilti6HH!lLI OO~eLIOM llBMHTH. 

J!nH BBTOHOMHOH 8BTOMaTH3.1lpOBBIIHOJ.i CI1CT8Libl'l.lHOrOMepHhlX H3M8-
peHI1H Ha 6aae M.llKpo-SilM MAKA~AK Heo6XO.llHMO duno coa,naT:r, oon:r,woe 
tJHcno (19) ,oocny~nBaiDli!HXAUll.nporpaMu npl1 paanHilHhiX Ba.nax anann
aa. Kpoue TOr0 1 ,l(1IH YAOCiCTBa B.ll.llOH3MBHBHHii CHCTeUbl np.ll 3aJ{BHI1H 
TBKHX BHAOB aHa1!llaa Heo6xo.l(HMO 6uno oc5ecneqHT~ CBo6o.ztHlltl_Bhl6op 
mo6oro (linH nrooux) cpe.lll1 6 BO;MOlKHbiX AUII B KatJeCTBe paooqero 
(pa6oqHx). llocTpoeHne OT,llen:r,uoi.i oocnyJKHBB!Olllei.i nporpaMuhl {Oil) .ztnH 
K8lK;ztOrO B.ll.llB-aH81I.Il38 o6ecnetii1BBeT !.IBKCHMBJioHYIO CKOpOCT:b 06C11YJKH

BBHHH1 HO Tpe6yeT cpaBHHTB1IoHO 001IoU!OrO 06~6M8 llBMHT.Il ,l(1Iff HX 
xpBH6HHH. HeKoTopoe COKpallleH/.18 TBKOro oobC'ua llBMfiTH AOCTI1raeTCH 
npH BBO,lle nporpaMMH!lX W118lKKOB 1 t·YKB3UB8101411JC pa31!.1lllHbl~ Ba.l(aHHhle 

BH.zt!l 8H81IH38 1 HO npH 3TOI4 aiia1IH3 3THX QJnBlKKOB B Oil Itt CBH38HHL!6 
C HHM nporpaMMHhle nepeXO.l(!l (CKBqKI1 1 BeTB1IBII11H) npHBO.l(ffT K Jll6Hb
weH.IllO cKopocTH,oOcnyxHBaHKH AUll. AnH paapeweHHa TBKOH npooneuu 
BBTOpOU Oblll npe.ztnOEeH MSTO.l( ~HHaMHIJ6CKOrO ilOCTpoeHHll Oil• Cy~
HOCTb S.Toro MeTOA8 3BK1IJOIJaexca B TOM, IJTO on C03J{BeTCH B,xo.ne 
.ztHanora. OHa cTpOHTCH Ha onTiManoHux KYCKOB,-peanHaylO~X npH aa
n,ycKe onpe;zteneHH!le mau Tpe6yeMoro o6cnyuBaHHa H nocn6_yrot~He- . 
HHH BCeX J{eTane£\ ABHHOrO pelltHllB 8H8nH38 ee OKOHli8Tcl1IbHH£i B8pi18HT 
aanHC!lBBeTCH B onpe;zteneHHYID ipHKcnpoBaHHYIO o6nacTL 03Y. Bnaro,llapa 

'aTOllYCKOpOCTL 06CJiylltHBBHHH OCTBeTCllllBKCHMBJI:bH0£\ 1 B TO lK6 BpeMH 

y;ztB6TCR 3H81lHTSJII>HO CSKOHOMHT:b ll8MHT:b, 
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O;nHolf 113 BBlKHhiX 3a;lla'l npa pa3pa6oTKe nporpaMMHoro o6ecneqemm 
8BTOHOMHhiX 8BTOM8Ta311POn8HHhiX CI1CT6M HBHH6TCH oOecne'leHae ;l!OCTyna 
3KCll6pi1MCHTaTopa K CI1CT6M6 p T6M 1 'ITOOhl OH MOr ynpaBHHTb C60pOM ;ll8H
HhiX, onpe]lenan cocTaB HcncinoayeMoli an·napaTyphl; BhlncinHl1Tb onpe]ieneH
Hhllf Hatiop onepa~I1H no o6pa60TKe· ;naHHhiX. B COBpeMeHHhiX 8BTOMaTI13Hpo
BatiHhiX Ca?TeMaX Ha tia3e 9Bi.J Ta.KOH )tOCTyn OCYI1!6CTBnH6TCH qepe3 KJi.a
BI1aTypy TepMaHam), 11 aim.K o6U(eHHli qacTo peamlayeTCfl B BH.lle TepMHHani>-
H~x npHK830» (Til). . 

He.KOTOphle npooneM~ B03Hl1Ka~T 3]l6Cb B CBfl311 C BhiOOpOM cnocoOa 

BhlpBAteHaH Ta.KaX npll.KaSOB, a Ta.KJKC Bl!6;lleHI16M B HI1X ]lHal!OI'OBOrO CO;llep
Jli:BHHH. BhlpallteHHe Tfi C flOMOIJ{bJO np6.1lHOllteHI1H 11Hl1 CHOBOCO'l6TaHl1H ecTeCT- · 
BCHHOrO fl8~.K8 fl03BOnHeT nerKO OCBOaTD H3hi.K 004eHIIH, HO ::JTO Tpe6yeT 
oonl>ll!oro oo:DeMa naMHTI1 ;nna aanoMHHaHHH Til 11 Ta.KJKe 6onomoro BpeMeHl1 
HaOopa HX CHMBOHOB. C -./.lpyroli CTOpOHbl, }!CflOHb30EaHHC O]lHOCI1MBOHbHhiX 
Til, XOTfl 11 fl03BOHH6T CS.KOHOMI1Tb naMRTb 11 BpeMH Haoopa CaMBOHOB, 

YTPB'IHBaeT np11 aTOM HCHOCTI> CM.h!Cna 8TI1X npH.KaSOB. Ilpi!MeHeHI16 cne~H-
8HbHOH KnaBHaTyp~ (BBOA cne~HanbHhiX KnaBHUI .KpoMe_o6bl'll!O 11Cfl01!I>3ye
MhiX) 006Clle'li1BaeT SKOHOMaJO il8MHTI1 II BpeMCHH, HO TpetiyeT, O]lHa.Ko0· 
CHOJKHOi1 ane.KTpOHHOiil pa3pa60T.Kll. E CBfl311 C BUIIJel13n!)Jf.eHHb!M B naKeTaX 

nporpaMM HEllTYH 11 A.t<TAH-60/3 •6/ .'I'll BhlpaJKalOTCH C nOMOU(blO KOM611Ha~l1H 
113 llBYX-Tpex HBTI1HC.KaX CllMBOHOB (B~Oop nocneAHIIX Bb131l8H qacTO Tex
Hll'leC.K11MH C006paJ!6HllHMH), npeACTBBHfli011{11X HatianbHhle 6y.KBhl COOTBeTCT
BY~Uli1X CMhiCHOB~X. CO'!eTaHati. llp11 ST?M He TpeOyeTCH 6onbWOI'O OO:DCMB 
fl8MHTI1 ]lHH' aanOMHHaHHH 'I'll, 8 HCHOCTD HX CMhiCna COXp8HHCTCfl. COBO- . 
KynHoCTb peanaaoilaHHhiX B y.KasaHHhiX na.KeTax nporpaMM Til MOJKHO pa3;ne
nl1Tb !!8 Tpll rpynnhl, i{ nepBOti 113 HI1X OTHOCHTCH Til 663 apryMeHTOB, B 
KOTOPhiX tiy.KBeHHhl6 KOMOI1H8Ullll (HanpHMep, SA OT START ANALYSIS) 
nonHOCTbJO onpe;ne1!HlOT Tpetiy6MNe ]l6HCTEHH. ApryMeHThl B 'I'll BTOpOH 

~ . . . 
rpynnhl npe;ncTaB1!H~T COOOH AOllOHfi11TeHbHYJO 11HW0pMa~l110 npll npOB6;ll6HI111 

cooTBBTCTBYIO!llHX onepa~11i!. BBe;neH>~e ;n11an_ora B TpeToJO rpynny.npHKa3oB 
>~MeeT uenolO o~er~eHHe nonoaoBaTenro np11 aa;naHI111 peEHMOB aHan11sa, 
onpe;neneHHH cocTaBa amiapaTyphl i1 T.n. 'l'aKHM oOpaaoM, co3iaHiocTa
TO'IHO npocTo~ asll.K. o6ll!SHI1H aKcnepHMeHTaTopa c Ma.Kpo-9BM, B. Ta6n117 . 
~ax I a 2 npi1Be~eH nonHNH HaOop peani130EBHHNX 'I'~. · .: 1 

B, llpHnollteiili1i" npi1~.~~~Hhl iie~oTopNe npHMepli nporJlaMM~·. ·~~··o~H~~e.;: 
HX aHanl13B· cwop.uynl1pOBBH~ PEl.KOMeH;na~l111 no noBhiUI.eHI110 artxlJeKTl1BHOCTll;:, .• : .• 
11Cfl01!bSOBaHI1H naMHTI1 AHH aanOMI1H8HI1H nporpaM.U a ;naHHNX • 

. 13 "' 



3BK11RJq6HH6 
... \ 

0CHOBHN6 p63YJIJ'>T8TN paCioT, Bl>lll011H6HHNX BBTOpOM H11H.Upl'l 61'0 
H6llOCp6;llCTB6HHOM YliBCTl'll'l 1'1 BOW6,l\Wl'IX B ;lll'ICC6pT8Ul'IIO, COCT-OHT B CJl6-
;llYl01!16M: 

I. CwopMynnpoBanN ocnoBHNe Tp66oBaHHH K aBTonoMHNM aBToMa
TH3HponaHHNM H3M6pl'IT6Jll>HNM C.IICT6MBLI HB 0836.Ml'IKp0-8BM J1I.annapa;-

J . .. . . 

TYPN KAMAK ,&na npoBel(eHHH cn6KTPOM6"TpHqecKnx H3Mepem1~ B Jiaoopa-
TOpHH a,nepHHX peaKUl'lli 0Lllil1. 

2. IlpoB6.JteH auan.11a CTPYRT;YP Ml'IKponpou6ccopHhlX H3MepnTeJII>HbiX 
Cl'ICT6M H M6TO,l\OB conpHJK61ii1H Ml'IKpo-8BM c. annapaTypoii KArJAK. 

3. Ha OCHOB6 paapatiOTBHHOl'O ,ltpaHl3epa CO BCTp06HHOH llBMHTI>ID 
B CTBH.Z!BpTe KAl,iAK C03.Z!BH .Z1.11Cll116H .Z!11H Bl'I3YB11l>H01'0 llP6.Z!CT8B1I6H>IH 
MHOl'OM6pllbiX Cll6KTpOB, ll03B01IHRJ1!111ii'qy1!16CTB6HHO paarpy3HT~ ~HKpO-

. • \10· 
8BM OT aa.naq· BbiBo.n.a cneKTPOMeTp11qecKI1X .n.aHuux aa aKpau 8JIT. 

4. Ha OCHOB6 MHKponpoueccopuoil TexiumH.(CHCTBMN MAKA/;iAK) H 
annaparyp.u KAl~AK Bn6pBble B CCCP 11 CTpauax-yqacTHHIJ;ax OVIHVI paapa
CloTaH 11BH6;llp6H .B hpaKTHKy \I.JH3Hq6C.K01'0 3KCil~pHM6HTa MHOl'OMBpHb!H 
BHB111138TOp, llO:JBOJIHID~HH 8BTOMB~H3.11pOB8Tl> npOI.1;6CC c6opa, oopadoT
Kl'l_ H .BI13Y81Il>J!Ol'O npe,JtCT8BJI6HHH I,!HOl'OUapaM6TpHqecKHX l(BlllillX. C 
llOMOUll>ID :JTOtl CHCT6M!l _Bhlll011H6H 1.\HKll l'ICCll6.Z!OB8Hl'IH no llOHCKy CB6pX
THJK6llblX 31!6M6HTOB B flPHPO.Z!6. 

' ' . 
5. PaapaCloTan a.n.anrep .n.na CBH3H MHKpo-8biJ MEPA-60 (SneRTpo-

HHKa-60) c RpeilTOM KAMAK, noaBOJIRIDillHH Hcnoni>aoBaTI> npOMb!W1IeHH!le 
KO!!Tponnephl 8BM PDP-II 11 CM-4. 

6 •. Ha OCHOBe paapa6oTaHHOl'O a.nanTepa, annapaTypu KAMAK H 
14HKpo-8BM MEPA-60 BnepBil6 C03.Z!BH!l 1'1 BH6~6Hhl BBTOHOMHhl6 BBT0-
14BT1'13HpOBBHHb16 CI1CT6Mhl COOpa, HBKOflJ16HHR, oopaOOTKl'l H Bl'I3YB11l>HO
l'O llP6.Z!CTBB1!6Hl'IH Cll6KTpOM6TpHqecKHX ,JtBHHhiX .Z!1IR H6t1TpO!!HO-aK·TI1Ba
l.\HO!IH01'0 .H peuTreuo-qmroopeCl.I6HTHOro aHanHaa. 

7. IIpe.n.noJKeu MeTo,n .ZI,HHBMHqecKoro nocTpoeHHH oocn;YJKHBBIDillHX 
nporpaMM, noaBOJIHIOUIHH cymecTBenuo COKpaTHTI> oCl~eM naMHTH. PeanH
::ioBaubl nporpaMMbl o6cnyJKHBBHl'IH BMll1IHTY.llHO-UH\I.JpOBUX npeoopa30.BBT6-:
neH c yqerow TpeooBau"a waKCHMBJII>Horo oucTpo.n.elicTBHH H MHHHMani>
HoM onepaTHBHO~ flBKHTH. 

8. PaapaOoTauo npocToe 1.1 y.noOuoe .l!HR noni>ao~aTenen nporpauu
uoe OClecneqeHH6 AHH C03.ZI,BHHbiX 8BTOHOMHllX 8BTOMBTH3HpOBBHHUX Cl'IC
T6K C HHT6p8KTHBHbiM fl3!lKOK OOiJ16HHH K6l!C,l!,Y 3KCTI6pHilBHTBTOpOM .H 
MHKpo-BBM. · 

14 

0CHOBHU6 MaTepRaJiu, COCTBB.HBillHB .ZI,HCC8pT8UHID,-H3JIO~enu .B paOOTBX 
/I-6/ H J{onoJKeHu Hll X tJeJK.Z!YHapo,l!,HOY. CHMnoaayue no 1l.ZI.'6PHOl1 aneKTpaHH
R6 B ,llpB3A6H6 {1980) .II HB {)6MHHapax 0T,Jt6116 HOBbiX aneKTpOHHbiJC paapa6o
TOK JlhP OVUH1. 
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