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© UeHTp8JlbHblA H8Y'fHO-HCCJleJl083TeJlbCKHA HHCTHT)'T HH<!><>pMa~HH 
H TeXHHK0-3KOHOMH"~ecKHX MCCJle)lOB8HH A no 3TOMHOA ttayKe 

H TeXHHKe (UH ~;J.1aro11HH«1><>P11l 1984 

KaK 6H~O llOita.38.HO B pa6oTe [I] ' 8..nallT8.URfl CYllteCTBYJO~el~ 

B CM.ffi1 MaTeMaTR'!eCKOro o6ecne'l:eHK!I H3MepeHIDi CTepeOCHHMKOB c 

BO,ll;Opo,IUiIDC IIY3HPhKOBhlX KaMep Ha 6a3e CKaHHPY!Wlero aBTOMaTa HPD 
' 

B ,IIJlyrlllX H3MepHTeJ!hHblX UeHT!)ax C OTJm:qaJOIIlKMCH rrapKOM o~ npe,11;­

CTaBJIR:eT co6oli Tpy,11;oeMK,V10, a nopott H HeBHUOJIHHMyKJ, c TO'!KH 

speHHH MaTepBaJ!hllllX 3aTpaT, 38..na'IY· 

BK.lrIO'l:eID!e B H3MePHTe~HyJO CHCTeMY HPD 0Wll1 ClleUHMhHOrO 

npoueccopa. SHP ( Special Hardware Processor ) IlOCJl'ylm-

~o TO~'l:KOM 'AJllI C03,u.a.HHH nporpaMMHOro o6ecneHeH:r.m: BTOporo IlOKO­

~eHliH, KOTOpoe xapaxTepHsyeTCH MalllHHHOH H83aBHCHMOCThJO OCHOB­

Horo IIa.KeTa nporpaMM H 6o~hlIIHM ypoBHeM aBTOMaTH3auHH H3MepeH:IDl: 

CTepeoCHHMKOB c BO,ll;Opo;n;HHX IlY3HPhKOBhlX KaMep • 

.A,ztaIITaUHH B .IIJlYrlllX H3MepHT~HhlX ueHTpax BHOBh 003,u.a.HHoro 

MaTeMaTH'l:ecxoro o6ecne'l:eHHH, 6a3HPYJO~erocH Ha Hcno~soBaHHH 

npocTeih!m:x: MaCOK co6HTIDi B ipopMe 3a,I(aHHH Koop.D;HHaT TOJihKO Bep­

llllUi -BsaHMo;n;ettcTBKii (CHCTeMa Ml!:HIDv'JaJlhHoro y~eHHH MG-Mini-

mum Guidance ) , npe;n;CTa.BJIHeT co6o:lt MeHee Tpy;n;oeMicy10 sa,u.a-qy. 

061153JI cxeMa H3MepHTe~Horo npouecca B peJKHMe MKHHMaJlhHoro 

VIIpaBJieHRll B OHHH H306paxeHa Ha PRC.I. 
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Ilpe,IJ,IIoJiaraeMa.SI cxeMa H3MepHTe.1ll>Horo npou;ecca B Ep<l>ll H306pa+ 

JKeHa Ha pHc.2. 

0TCYTCTBRe cneLUffi.Jll>HOro npou;eccopa SHP B Ep<l>.11 npHBeJIO K 

Heo6xo~ocTR cos,naHIDI ero nporpa.MMHoro :m.rn:TaTopa Ha oTe'!ecT­

Bemml.t 8BM. 

B ,n;aHHoi!: pa.6oTe oIIHc1:1:sa.eTCll nocw.HoBxa Ha 8BM EXM-6 npo-

rpa.MMHoro HMKTa.Topa cneu;K8.J11>Horo npou;eccopa SHP 

BpeMeHHl:le xapaxTepHCTHKH ero pa.60T1:1. 

OHUEE Olllr1CA.H.11E AJITOP.11TMA 

H IlpHBO,WITCll 

Cne~mlli npou;eccop SHP npeo6pasyeT . TO'!e~IO HHqlop-

MaI.Ui!O, nocTynaIOieylO OT CKaHHPYHl!lero aBTOMa.Ta HPD ' B TaK Ha31:lBa­

eMl:le TPeK-3JieMeHTl:l. 06'.be~eHHe OT,n;eJibHl:lX TO'!eK H3MepeHIDi B 

TpeK-3.JleMeHTl:l npoHCXO,Il;HT no npHHu;Hny CJleJKeID!lI. OT O,n;Hott JIKHHH 

CI<aHHpoBa.HH.II K ,n;pyroiL To'Ilm, HMeHl!IHe B COBOKYllHOCTR JIKHeitHyJO 

CTPYKTYPY Ha :i<aKOM-TO OTPesxe, 06'.be,n;HHllIOTCll B TpeK-sJieMeHT c 

xoop,n;HHaTott (X , !j ) , HBMHl!leliM cpe,n;Heli Be.Jm:~oli xoop,n;HHaT 

TO'!eK, npHHa,IVIeJK.alllHX ,ItaHHOMY TpeK-3JieMeHTY • .IJ.;m ,IJ;8.Jl1>He.1lmel1 o6-

pa60TKH (a HMeHHO ,IJ;Jlff nporpa.MMl:l W~Tpau;KR) TpeK-sJieMeHT cHa6-

lKB.eTM TaKJKe CJie,n;ylOIIleii HHqJopv1au;Keit: a) HaRJIOH TpeK-sJieMeHTa. 

6) 'lliCJ!O TO'!eK, 06'.be,n;HHeHHl:lX B TpeK-3JieMeHT. 

OnRmeM 6oJiee no,n;po6Ho npe:HUmI cJie~eHHH sa TpeKOM, zcnOJib3Y­

eM!ffi B aJiropHTMe cneJ.UmJIJ>Horo npou;eccopa SHP • ~a.II TO'IBB. 

Ha nepBOH J1HHHH CI<aHHpoBaHHH HHHu;KHpyeT HeKOTOp!ilit CeI'MeHT (o6-

pa3y!DTCH TaK HaaullaeMHe O.n;HOTO'!e'!Hl:le TPeK-6a.HKH). To~ c o~e­

Jle,n;Hoit J!HH:lm CI<aHHpoBaHWI npHcoe.n;n.HReTCll K O,n;HOTO'!e~OMY TpeK­

-6aHKY npe: BHIIOJIHeHHH YCJIOBIDI: 

I !:l - lj 6a.H.i<: I ~ K , A • (I) 
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r,n;e K - KOHCTaHTa' a A - pasmma MeJK,Izy HOMepoM Texy~eli JIK­

mra cKaHRpo:sa.HWI H HOMepoM nocJie,n;Hei!: ~ citaimpo:sa.HIDI cos­

,n;aHHoro 6a:mta, T.e. JIKIDm, Ha KOTopol.t HaXO,Il;RTCH TO'IKB. lj6a+it< • 

Ilpzcoe,n;RHeHRe TO'IKH ~ K O,n;HOTO'!e'll!OMY TpeK-6aHKY o6pasyeT 

.n;ByXTO'!e~ft TpeK-6aHK H HesaBHCHMO OT Toro, 6WlO npncoe.n;R-

HeHRe ll!.71H HeT, TO'!J(a ~ mrm.I,RRIJYeT O,n;HOTO'!e'llil:rli TpeK-6aHK. 

,JJ.:syxTO'!e'llll:li<l: TpeK-6aHK onpe,n;e.JlileT npHMYIO JIHHIDO c HaKJIOHOM 

t9j3 = ( y - ~6ct~1<)/ A. • 
To'IKB. !j c o'!epe,n;Holi ~ cxaHRpo:saHHH np:acoe,IJ;RHHeTCH K 'JJJJY'X-

TO'!e'IHOMY TpeK-6aHKY npn Bl:lllOJIHeHRH ycJioBHH: 

I lj - ~ 6cuuc - l~ J3 · b. \ < t 9 J3 / p + C + 'l 1 

(2) 

r,n;e c ' 'l ' f - KOHCTaHTl:l, 3aBHCJilllHe OT 3KCnepHMeHTa. 

PesyJll>TaToMnpHcoe,n;HHeHIDI o'!epe,n;Hol.t TO'!KH K .n;BYXTO'!e'lliOMY 

6aHKY HBJlffeTM o6pa.30BaHHe MHOrOTO'!e'!Horo 6a:mta (OT 3 TO'!eK H 

Bl:lme) • HaKJIOH MHoroTO'!e'!Horo 6aHRa onpe,n;e.JlileTcH itaK cpe,n;Hee 

HOBOro HaKJIOHa (~- !jocttoJ/.:::. ' B3HTOe c BeCOM I, H cTaporo 

HaKJIOHa t~ J3 ' BMTOrO c· BeCOM 3. B ,IJ;aJibHeiimeM, TO'iKH c 

o'iepe,n;Holi .munm: cKaHHPOBa.HHJI npooopaIOTCll Ha npHcoe.n;RHeHHe K 

~e cqJopMKpoBaHHl:lM TpeK-6aHKaM no qloPMYJle (I) ll!.71H (2). Onpe,n;e­

JleHHOe '!HCJIO .l1llliIDi cxaimpo:saHIDl Ha3HBaeTCSI CJiaRCOM. )J.JmHa ~-
OT I ,n;o 128. B xoHI.J;e KalK,Il;Oro CJI.ai1-ca MOJKeT BapbKpOBaTb 

ca H3 TpeK-6aHKOB,C 'iRCJlOM TO'ieK, npeBWIJalD~ HeKOTOp!il.t nopor, 

qJopMHPYIOTCH TPeK-sJieMeHTH, Mll:HHMaJibHl:IH nopor paBeH TpeM TO'!KaM. 

CnerumJil>Hl:lli npo~ccop sHP , npeo6pasyH TO'ie'll!YIO HHqloPMa­

UKIO B aJieMeHTH JU'IHeliHoA CTPYKTYPH, coKpa.1$.eT 06~ 06'.beM HHqloP­

MaUlill'I .IVIH ,n;a..JlbHelimeli o6pa.6oTIG! npK6JIH3RTeJll>HO B IO pas. EoJiee 
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no.n;po6Ho c paooToii cne~Horo npoueccopa SHP MOlltHO 03Ha.Ko­

MHTbCH B CTaTDe [2] . 

PEA.1Ili3AI.WIH IIPOI'PAMMHOro illlMTATOPA 

HA 8BM E8CM-6 

Cos.n,a.irn:e nporpaMMHoro RMRTaTopa cnerm:a.nbHoro npouecco:pa 

SHP OHJIO ocy~eCT~eHO B .D;Ba 3Tana. 

Ha nePBOM aTane ,n;aH1:1aH nporpaMMa. OHJia nocTa.BJieHa Ha 8BM 

CnC-I604A. 0,zum H Te ~e CTepeOKa,IU>H OOpaOaT~Ba.Jm:CD KaK pea.JU,­

HHM cnerm:a.nDHHM npoueccopoM SHP (CM. p1!c. 1) , Ta.K H ero npo­

rpaMMHHM HMHTaTOPOM. 

Ha 3TOM aTane Ol:l,Jla .n;ocTHr:syTa H,D;eHTl'fl!HopTb BH,n;a:aaeMott HH­

WOPMaUl!H. B Ka~ecTBe ItOHTpoM H,D;eHTH"IIHOCTH BH.n;a.BaeMol 1!mpopMa­

UHH CJiyJKliJI1!: 

a) BH.I(atta. Ha nm:poicyK) ne'ia.TD KaPTHHKH, HBJlHIO~ettcH oopaaOM 

CTepeOKa.IJ;µi (BHaya.JU,Hlitt•·K?HTpMb); ' 

6) oo~eM no.ny~eHHo! ~opMa.Ulfi!, ,. 
Ha BTOpOM 3Tane COS.D;a.HHJ:ltt Ha ~BM cnC-~604 A npo:rpaMMfilfll: 

HMHTa,TOp OHJI nocT~eH Ha SHA E8CM..:.G. HecKOJll>KO cTepeOK.BJU>OB, 

npOCKaHHJlOBaHHHX Ha HPD OIDill, OH~ aami:camt Ha MaI'HBTHYll JieHTY 

CnC-1604A. ,lJ,a.HHaH JieHTa OHJia nepemi:ca.Ha Ha 0 Ma.I'H1!TlfYll .ZieHTY 

8Ri1 E8CM-6' .I(M ~ero OHJIH HanHCaHH no.nnporpB.W,!H nepeBO.I(a 'ql![CeJI 

H3 B:syTpeHHeit CTPYRTYPH 8H'I! CnC-1604 A B BlfYTpeHHllll CTPYRTYPY 

8H.i E8CM-6. 8Ta MarHl!THaH JieHTa H CTaJia l!CTO~HKKOM BXO~Oit 

HHWOPMa.Ulfi! ,JJ,7lff nporpaMMHoro KMHTaTopi, nocTaBJ.teHHoro Ha 8BM 

E8CM-6. 
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BpeWI, aaTpa~eMoe n:porpa.MMHHM l!MHTaTopoM Ha oopi6oTKy 

o~oro cTepeocJmMKa c Bo.n;opo.D;HHx nyaHpbKOBHX KaMep O:IDlH paBHO: 

Ha 8BM cnC-1604 A fV 20 MHHYT 

Ha 8BM IDCM-6 ro; 4 MHHYTH 

Ha 8BM IBM 360/44 """ 5 MHHYT [2] (2-MeTpOBaH KaMepa UEPH). 

CneIJ;RaJll>~ npoueccop SHP OOpa.OaTHBaeT CTepeOClil'!MKI!! C BO.I(O­

po.D;HHX IJy3HPDK0BHX Ka.Mep B pea.JU,HOM BpeMeHH, T.e. B Te~eIDie 

5-7 c. BpeMH, aaTpai:mBaeMoe nporpaMMHHM m.m:TaTopoM Ha o6pi6oT~ 

KY o~oro CTepeo~ c MliC-5 O.llillf ( 5- MeTpoBHI Mal'HHTOO HC­

KpoBOtt cneK'rpOMeTp), Ha 8BM ClC-1604 A pa.BRO OKOJIO 30 c 

Ha npHBe.I(eHHllX BpeueHHHX xapaR'l'epl!cTRK CJie,DYeT, 11To np1! 

C03.I(aH1!1! 1!3MepxTeJil>HO! Cl!CTeMH Ha 68.3e CKaH1!PYD11ero 8.BTOMaTS. 

HPD B ~H cn~oo npoueccop SHP 

nporpaMMHHM m.mTaTO'DOM: 

MOXeT 6HTD sru.teHeB 

a) .IV1II o6pa60TKH CHHMKOB B Mal'HHTHIDC HCKPOBHX cneKTpoMeT-

pax; 

6) ,IT,1.lJI OOpaOOTKH Clll!MKOB C BO.D;Opo.D;HHX IJy3HplJ<OBHX KaMep C 

OTHOC1!Te.n:DHO MallOtt qx>HOBOtt aarpyaKott. 

IIporpaMMHiili JrIMHTaTop HaIIHcaH :Ha CTaH.D;apTHoM OOPTPAHe, 1! He 

38.BHCl!T OT ero pa3JllftIHb[X .n;:wa.neKTOB. 06llll{it KOM!L1IeKC nporpaMM 

HaI[l![caH no MO,llYJIDHOyY ~ 1![ CHa6xeH .D;OCTaTO~HHM KOJil!'l!eCT­

BOM KOMMeHTapl!eB [3] . 
B a8x.im'lemm 8.BTOIJ:l BHPBZallT 6Jlaro,n;apHOCT:b r.A.BapTaneT.aHy 

IH 3.A.KHpaxocaH aa IlOCTOJ'IHHlilt l!HTepec K pa6oTe. 

ABTOPH lli~IJT TSKXe CBOll 6.llaro.n;apHOCTb H.H.roBOpylfY Iii 

B.H.llmraeBY sa npe,n;ocTaB.11eH1fY1> B03MOXHOCTb npoBe.n;eHHR: ,n;aHHol 

.pa6oTH B OIDIH J!BTA. 
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