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1. BBE,liEH~E 

npeHMy~eCTBa HCnon~30BaHHR AHCnneR B np04ecce aBTOMaTH-
4eCKOA o6pa60TKH KaMepH~X CHHMKOB B HaCTOR~ee BpeMR He B~-

3biBaiOT COMHeHHA. C nOMO~biO AHCnneR npOBOART HafiniOAeHHe 3a 
Ka4eCTBOM o6pa60TKH, HCnOnb3YIOT ero AnR cnaceHHR C06biTHA, 
AnR BbiRCHeHHR npH4HH HeO>KHAaHHbiX c6oee annapaTyp~ H e APYn1x 
cny4aRx I 1-31 . 

,llnR MaCCOBOA o6pa60TKH ¢OTOCHHMKOB C nRTHMeTpOsOrO HCKpo
BOrO cneKTPOMeTpa O~fl~ /M~C/ 6brn paapa6oTaH H npHMeHeH Ha 
npaKTHKe MaTeMaTH4eCKHA annapaT 14,51 • n03BOnRIO~HA HCnOnb30-
eaTb T04e4HWA AHCnneA, nOAKnl04eHHWA K 38M CDC-1604A, npH o6pa-
60TKe ¢HnbMOBOA HH¢OpMa4HH C M~C Ha 3Tanax H3MepeHHA H ¢HnbT
pa4HH HPD -AaHHWX. YcnewHoe Hcnonb30BaHHe AHcnneR e CHCTeMe· 
nepBH4HOA o6pa60TKH CHHMKOB C ~·1~C H HaKonneHHbiA HaMH OnbiT 
HHH4HHpOBan pa3pafiOTKy HOB~X BapHaHTOB cne4HanH3HpOBaHHOrO 
MaTeMaTH4eCKOrO o6ecne4eHHR, n03BOnRIO~HX npHMeHRTb AHCnneA 
H B PRAe APYrHX cny4aee. 

B HaCTOR~eA pa6oTe npHBOARTCR npHMep~ HcnonbaoeaHHR rpa¢H-
4ecKoro AHCnneR OCK-1 1 11 npH noArOTOBKe AaHHWX c M~C K reoMeT
pH4ecKoA peKOHCTPYK4HH; npH onpeAeneHHH T04HOCTHbiX xapaKTe
pHCTHK cneKTpOMeTpa M~C; npH nOAKnl04eHHH AOnonHHTenbHoro npo-
4eccopa (SHP- Sp3cial Hardware Processor) 16 

• 
71 K cKaHHPYIO~eMy 

aeToMaTy HPD; AnR Ha6niOAeHHR H KOHTponR sa peaynbT~TaMH o6-
pa6oTKH ¢HnbMOBWX CHHMKOB Ha nonyaBTOMaTaX THna nYQC. noKa3a
Ha B03MO>KHOCTb paCWHpeHHR cy~eCTByiO~ero MaTeMaTH4eCKOrO 06ec
ne4eHHR AnR npeAcTaeneHHR Ha 3KpaHe AHcnneR peaynbTaTOB pa6oTw 
nporpaMMHbiX KOMnneKcoe HAZE 1 H HAZE 2 cl'tcTeMbl o6pa6oTKI-1 
CHI'IMKOB C ny3WpbKOBWX KaMep. 

2. nO,llrOTOBKA ,liAHHMX C M~C K rEOMETP~4ECKO~ PEKOHCTPYKU~~ 

a/ Pa6oTa c Al'lcnneeM e pe>KHMe npocMoTpa 1-1 KOHTponR AaHHbiX 

nocne ¢HnbTPa4HI-1 AaHH~X, nony4eHH~X npl-1 CKaHI-'tpOBaHHI-1 06e1-1X 
cTepeonpoeK41-1A CHI'IMKOB c M~C Ha aeToMaTe HPD, I-1H¢opMa41-1R aa
nHc~eaeTCR Ha MarHI'ITHble ileHT~, OTAenbHO AnR r.lepeoA 1-1 BTOpoA 
npoeK4HI-1. B AanbHeAweM, e peaynbTaTe npo4ecca c6opKI-1 npoeK4HA 
¢0pMHpyeTCR OAHa MarHI'ITHaR neHTa, ¢opMaT aanl'tceA AaHH~X KOTO-
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pOH COBnaAaeT C $OpMaTOM BXOAH~X AaHH~X, HCnOnb3ye~X 8 npo
rpaMMe reoMeTpH4eCKOH peKOHCTPYK~HH /$QpMaT POMEO/. 3anHCb 
Ha MarHHTHOH neHTe OAHOrO KaApa COCTOHT H3 CeMH cneAY~HX Mac
CHBOB nepeMeHHOH AnHH~: 1 - ronOBHOrO MqCCHBa; 2 - MaCCHBa 
OnHcaHH~ C06~THF; 3 - MaCCHBa MeTOK H aApeCOB penepH~X Kpec
TOB; 4 - MaCCHBa KOOPAHHaT penepH~X KpeCTOB; 5 - MaCCHBa 
aApecOB Y - KOOPAHHaT HCKp; 6 - MaCCH Ba Y- KOOPAHHaT HCKP; 7 -
MaCCHBa X-KOOPAHHaT HCKpOB~X npOMemyTKOB cneKTpOMeTpa. 

An~ HcnonbaoaaHH~ A~cnne~ Ha 3TOM 3Tane o6pa6oTKH AaHH~X 
c MHC 6~na paapa6oTaHa nporpaMMa ~HcnnE~-POMEO. 3Ta nporpaMMa 
npOBOAHT 4TeHHe OTAenbHbiX 3anHCeH Ha neHTe AaHHbiX, pacnaKOBKY 
np04HTaHHOH HH$OpMa~HH, $OpMHpOBaHHe rpa$H4eCKOrO H306pameHH~ 
KaApa H nocneAY~~Y~ ero B~Aa4y Ha 3KpaH AHcnne~. KpoMe H3o6pa
meHH~ KaApa Ha 3KpaH AHCnne~ BbiBOAHTC~ Ha6op KOMaHA, npeAHa3-
Ha4eHH~X An~ $OPMHPOBaHH~ H306pameHH~ B BHAe, 6onee YA06HOM 
An~ npOBOAHMoro npOCMOTpa. nporpaMMa ~HCnnE~-POMEO npeAOCTaa
n~eT onepaTopy B03MOmHOCTb pa6oTbl a HecKonbKHX pemHMax. B~6op 

COOTBeTCTBy~~ero pemHMa pa60Tbl npOH3BOAHTC~ C nOMO~b~ CBeTO
BOrO KapaHAaWa H nynbTOBOrO TeneTaHna 38M. npeAYCMOTpeH~ cne
AY~He pemHMbl pa6oTbl: 

1. B~Aa4a Ha 3KpaH AHcnne~ nepaoH HnH BTOPOH npoeK~HH KaApa. 
2. B~Aa4a Ha 3KpaH OAHOBpeMeHHO o6eHx npoeK~HH KaApa. 
3. B~cBe4HBaHHe /aMecTe c H3o6pameHHeM KaApa/ Man~x penep

H~X KpeCTOB, 60nbWHX penepH~X KpeCTOB HnH OAHOBpeMeHHa~ B~
Aa4a acex penepHwx KpecTOB. 

4. Bwcae4HBaHHe Ha aceH pa6o4eH nno~aAH 3KpaHa AHCnne~ 
OTAenbHbiX "6noKoa" CHHMKa c MHC. 

5. YaenH4eHHe n~6oro y4acTKa npoeK~HH Ha ac~ pa6o4y~ nno~aAb 

3KpaHa. 
Pa6oTy nporpaMMbl ~HCnJlE~-POMEO Hnn~cTpl-1pyeT puc.l. Ha aToM 

pHcyHKe npHBeAeH~ OTAenbHO nepaa~ 1-1 BTopa~ npoeK~HH /KaAP W36, 
nneHKa W693/ J.1 o6e 3TJ.1 npoeK~J.1H, a~cae4eHH~e OAHOBpeMeHHO. 
npoCMOTp HH$OpMa~HH Ha 3KpaHe AHCnne~ MO)I(HO npOBOAHTb HnH Bbl-
6op04HO /KOrAa onepaTop CaM onpeAen~eT KaAp, KOTOPWH X04eT 
npOCMOTpeTb/ J.1nH B aBTOMaTH4eCKOM pe)I(HMe /6e3 y4aCTH~ OnepaTO
pa/, KOrAa BWCBe4HBa~TC~ B Te4eHHe OnpeAeneHHOro npoMe)l(yTKa 
apeMeHH BCe KaAp~ B TOH nocneAOBaTenbHOCTH, B KOTOPOH OHJ.1 Ha
XOA~TC~ Ha neHTe AaHH~X. nocKOnbKy BpeM~ Bb1Aa4H Ha 3KpaH o6eJ.1X 
npoeK4HH KaApa cocTaan~eT acero nJ.1wb 172 c, nocneAHHH pem1-1M pa-
60Tbl BeCbMa YA06eH npH MaCCOBbiX npOCMOTpaX MaTepHana, HaXOA~

~eroc~ Ha neHTe c AaHHWMJ.1. 
nporpaMMa ~HCnJlE~-POMEO npeAOCTaBn~eT nonb30BaTen~ B03MO)I(

HOCTb OT6opa TpeKOB no HCKpaM /pa60Ta C AHCnneeM B aKTHBHOM 
pe)I(HMe/ c nocneAy~eH Hx aanHcb~ a $opMaTe POMEO Ha MarHHTHy~ 
neHTy. 
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a/ 

6/ 

a/ 

Puc.l. KaAP ~36 nneHKH ~693, c$OPMJ.1poaaHHbiH Ha 3KpaHe AHcnne~ 
C noMO~b~ nporpaMM~ ~HCnJlE~-POMEO Ha OCHOBe AaHH~X, noArOTOB
neHHWX K reOMeTpH4eCKOH peKOHCTPYK4HH: a/ nepaa~ npoeK~J.1~ 
KaApa; 6/ BTopa~ npoeK4H~ KaApa; a/ o6e npoeK4HH KaApa, a~

cae4eHHwe OAHOBpeMeHHO. 

C nOMO~b~ 3TOH nporpaMM~ MO)I(HO TaK)I(e npOBOAHTb OT60p C06~
THH no onpeAeneHHOH CHCTeMe npH3HaKOB /Tpexny4eB~e C06WTH~, 
n~TJ.1ny4eawe co6wTH~ H T.n./. 

~n~ npoBeAeHH~ 6onee nOAP06Horo aHanH3a AaHHbiX Ha 3Tane 
c60pKJ.1 co6~THH nyTeM cpaBHeHJ.1~ HX KaApOB, nOArOTOBneHHWX K reo
MeTpH4eCKOH peKOHCTPYK4HH, C nepBOHa4anbHOH HH$OpMa4HeH, no
CTyna~~eH c HPD, nporpaMMa ~HCnJlE~-POMEO TaK)I(e noaaon~eT a~
AaBaTb Ha 3KpaH AHCnne~ pe3ynbTaT CKaHHpOBaHH~ /aHanor pa-
60Tbl nporpaMMbl ~HCn1lEr1-HPD 1 5 1/. 
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BoaMolKHocn1, npeAOCTaBnReMble onepaTopy nporpaMMO~ ,QI-iCnnEtl
POMEO, TaKHe, KaK nonHoe ynpaeneHHe MarHHTHO~ neHTO~, ¢opMH
poeaHHe H306palKeHHR KaApa, OT6op TpeKOB no HCKpaM H OT60p 
~enwx co6WTH~ no onpeAeJleHHO~ CHCTeMe npH3HaKOB, cpaeHeHHe 
C nepBOHa4aJlbHO~ HH¢OpMa~He~ H AP·• BnOJlHe YAOBJleTBOPRJlH 
06bi4HbiM Tpe6oBaHHRM, B03HHKaBWHM B npo~ecce A11CnJle~HOrO KOHT
POJlR aBTOMaTH4ecKo~ o6pa60TKH HH¢OpMa~HH c Ml-iC Ha AaHHOM 3Ta
ne pa60Tbl. 

6/ Pa6oTa c AHCnneeM B aKTHBHOM pelKHMe 

KaK ylKe OTMe4anocb, nporpaMMa ,QI-iCnnEtl-POMEO noaeonReT eec
TH OT60p no HCKpaM OTAeJlbHbiX TpeKOB C06biTHR, BWCBe4eHHOrO Ha 
3KpaHe AHCnJleR. 3TOT pelKIIIM pa60Tbl 6b1Jl 111CnOJlb30BaH AJlR onpeAe
JleHHR T04HOCTHbiX xapaKTepHCTHK cneKTPOMeTpa Ml-iC . .QnR 3TOro 
OT6HpaJ1HCb CHHMKH, COAeplKa~He TOJlbKO OAHH - ny4KOBbl~ TpeK. 
3aTeM nocneAOBaTeJlbHO npoBOAH11HCb H3MepeHHR Ha HPD, ¢H11bTpa
~HR H c6opKa npoeK~H~ 3THX AaHHbiX. 3aAa4a AHCnJleR CBOAHJlaCb 
K nonHoMy ycTpaHeHH~ ¢oHa, cny4a~Ho ocTaewerocR nocne 3Tana 
¢HJlbTpa~HH. nporpaMMHOe ycTpaHeHHe ¢oHa /¢HJlbTpa~HR AaHHWX/ 
He AaeT 100%-HO~ 3¢¢eKTHBHOCTH, H OCTaBWH~CR $OH MO>KeT npH
BeCTH K 3Ha4HTeJlbHOMy yBeJ1H4eHH~ OWH60K B onpeAeJleHHH T04HOCT
HbiX xapaKTepHCTHK cneKTPOMeTpa. 

OnepaTOP C nOMO~b~ CBeTOBOrO KapaHAaWa MOr npoBOAHTb OT-
6op TOJlbKO TeX HCKp, KOTOpble npHHaAflelKaJlH ny4KOBOMy TpeKy. 
,[IJlR :noro Ha 3KpaH AHCnJleR BbiBOAHJlHCb nOCJleAOBaTeJlbHO Bee 10 
6JlOKOB nepBO~ H BTOpO~ npOeK~HH KaApa, npH4eM AJlR yBeJ1H4eHHR 
pa3pewa~~e~ cnoco6HOCTH AHCnJleR MaCWTa6 BAOJlb OCH Y npH Bbi
CBe4HBaHHH OAHOrO 6JlOKa 6bl11 CHJlbHO yBeJ1H4eH. noc11e OT60pa 
HCKp, npHHaAJlelKa~HX ny4KOBOMY TpeKy, 3Ta HH¢OpMa~HR BMeCTe 
co cnylKe6HbiMH AaHHbiMH o6pa6aTbiBaeMoro KaApa aanHCbiBanacb Ha 
MarHHTHY~ neHTY B ¢opMaTe POMEO. 3aTeM npoBOAHnacb reoMeTpH-
4ecKaR peKOHCTpyK~HR C06WTHR M C nOMO~b~ cne~MaJlbHO~ nporpaM
Mbl npOBOAHilCR CTaTMCTM4eCKM~ aHaJ1M3 AaHHbiX. 

8cero C nOMO~b~ AMCnJ1eR 6biJ10 ofipafioTaHO OKOilO 700 CHMMKOB, 
nony4eHHbiX 8 Tpex CeaHCaX pafiOTbl ycTaHOBKH Ml-iC. 3Ta MH¢0pMa
~MR noaeonHna ycTaHOBMTb PRA T04HOCTHblx xapaKTepMCTMK cneKT
poMeTpa, TaKHx, KaK senH4MHa cTarrepMHra, pacnpeAeneHMe cny-
4a~HWX H CMCTeMaTM4eCKMX a~M60K npM OnpeAeileHMM KOOPAM-
HaT HCKP B onTH4eCKHX KaM~ax M AP. PeaynbTaTbl 3TMX MccneAo
BaHM~ npHBeAeHbl B pa60TaX s,g / . 

Ha puc. 2 npeAcTasneHbl CHMMKM, nony4eHHble npM pa6oTe c npo
rpaMMO~ AI-1CnnE~-POMEO s aKTMBHOM pelKMMe AMcnneR. 
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a/ 

6/ 

s/ 

FUc.2. Hao6palKeHMe cHMMKOB e npo~ecce OT6opa ny4KOBbiX TpeKoB 
no HCKpaM: a/ MH¢0pMa~MR nepeA npoBeAeHMeM OT60pa; 6/ OAMH 
6110K KaApa B Te4eHMe npOBOAHMOrO OT60pa; B/ OT06paHHW~ ny4KO
BW~ TpeK. 

3. I-1CnOnb308AHI-1E ,[11-lCnnER nPH nO,QKn~YEHI-11-1 1-1 HAnA,QKE 
nPOUECCOPA 

i-13BeCTHO, 4TO M3-3a BbiCOKO~ CKOPOCTM pa60Tbl M3MepMTeilbHOrO 
aBTOMaTa HPD KOI1M4eCTBO AaHHbiX, nocTyna~~Hx s 38M npM cKa
HMposaHMH OAHOrO CHHMKa Ha 3TOM yCTPO~CTBe 8 Te4eHMe KOpOTKO
ro npoMelKyTKa speMeHM, 04eHb eenMKO. HanpMMep, npH M3MepeHMM 
CHMMKOB C ABYXMeTpOBO~ ny3blpbKOBO~ KaMepbl HPD AaeT C KalK
AOrO CHHMKa OKOI10 50000 OTC4eTOB 3a BpeMR npMMepHO 8 C. Co-
3AaHHe CHCTeMbl aBTOMaTM4eCKO~ o6pa60TKM B pea!lbHOe BpeMR Ha 
6aae 38M CDC-1604A 111 HPD scTpe4aeT 3Ha4MTeilbHble TPYAHOCTM, 
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TaK KaK nporpaMMHoe o6ecne4eH~e AOn~Ho y4~T~BaTb c~Tya4~~. 
KOrAa 3BM He ycneeaeT o6pa6oTaTb nony4eHH~e AaHH~e. 

3T~ TPYAHOCT~ MOryT 6~Tb npeOAOneH~ C nOMO~b~ AOnOnH~Tenb
HOrO ycTpo~cTBa SHP (Special Hardware Processor), BKn~4eHHoro e 
C~CTeMy aBTOMaT~4eCKO~ o6pa60TK~ KaMepH~X CH~MKOB. 3TOT npo-
4eCCOp, pa3pa6oTaHH~i1 e CNAF /EionoHbH, lhan~H/ 16 • 71 • HBnHeTCH 
npoMe~yT04HbiM YCTPO~CTBOM Me~AY HPD ~ 3BM. nyTeM rpynn~pOBK~ 

OTAenbH~x 6n~3ne~a~~x OTC4eTOB, np~HaAne~a~~x ~3o6pa~eH~HM 

TpeKoB 4aCTYI4, SHP <!>OPM~pyeT :aK Ha3biBaeMble 11TpeK-cerMeHT~ 11 , 

4TO n03BOnHeT COKpa~aTb KOn~4eCTBO nepBOHa4anbH~X AaHHbiX npH
MepHO e 10 pa3. TaKoe pe3Koe coKpa~eH~e o6DeMa ~H<!>OpMa41-1~ Aa
eT B03MO~HOCTb e AanbHe~weM npoBOA~Tb ee o6pa6oTKY Ha HPD 
B peanbHOM MacwTa6e BpeMeH~ 6e3 yeen~4eH~H MO~HOCTYI 36M. 

K MOMeHTY nycKa SHP, nOAKn~4aeMoro K c~cTeMe aeTOMaTYt4eCKO~ 
o6pa6oTK~ Me~AY HPD Yl CDC-1604A,6~n noArOToeneH KOMnneKc npo-
rpaMM A~CnnE~-SHP. CYtcTeMa nporpaMM A~cnnE~-SHP opHeHT~-
poeaHa Ha pa60Ty C neHTaM~ ~ n03BOnHeT BbiBOA~Tb Ha 3KpaH AY!Cn
neH YIH$OpMa4H~, nocTyna~~Y~ KaK HenocpeACTBeHHO c HPD /np~ 
o6pa6oTKe AaHHbiX c ny3blpbKOBbiX KaMep/, TaK ~ nocne ee npeA
eap~1TenbHO~ o6pa6oTKYI Ha ycTpo~cTee SHP. nocKonbKY BbiXOAHafl 
YIH$OpMa4YIH npo4eccopa SHP npeACTaBnHeT co6o~ He npocTo T04-
K~, a TpeK-cerMeHT~, e nporpaMMe A~CnnE~-SHP npeAYCMOTpeHo 
B~CBe4~BaH~e 4eHTPOB TH~eCT~ 3TYIX TpeK-cerMeHTOB C yKa3aH~eM 
~x HanpaeneHYI~. 

Co3AaHHoe MaTeMaT~4ecKoe o6ecne4eHHe A~CnnE~-SHP 
no np0~3BeCTYI BYI3yanbHbl~ KOHTpOnb pa60T~ np04eccopa 
B MOMeHT ero nycKa ~ o6ner4~no HanaAKY np1-16opa. 

n03BOnH
SHP 

npeABap~TenbHafl 04eHKa pa60Tbl SHP 6blna npoBeAeHa c no
MO~b~ A~Cnnefl no AaHHbiM YI3MepeHYtfl KOHTpOnbHOrO CH~MKa. 3TOT 
CHYIMOK 6bln cHa4ana npocKaH~poeaH Ha HPD 1-1 o6pa6oTaH Ha SHP 
B 6onOHbe, 3aTeM ero o6pa6oTKa 6bma npoH3BeAeHa Ha HPD 1-1 SHP 
B Ay6He. c~cTeMa nporpaMM A~cnnE~-SHP n03BOnHna cpaBH~BaTb 
~3o6pa~eH~fl CH~MKOB, C<!>OPMYIPOBaHH~e no AaHH~M oonOHbYI ~ AY6H~. 

Ha puC. J np~BeAeHbl ~306pa~eH~fl KOHTpon bHOrO CHYIMKa, nony4eH-
Hble Ha 3KpaHe A~cnneH nporpaMMO~ A~CnnE~- SHP : a/ AaHHble 
6onOHb~, 6/ AaHH~e Ay6H~. 

KaK noKa3ana npaKT~Ka, B noA06HbiX cny4af!x AY~Cnne~ MO~eT 
cny~Y!Tb BeCbMa 3$$eKT~BHbiM cpeACTBOM np~ HaCTpOI:iKe pa604YIX 
pe~~MOB npOL~eccopa SHP. a TaK~e Anfl KOHTponfl npaeHnbHOCTYI 
s~nonHfleMol:i ~M pa6oT~. Kon~4ecTBO ~ Ka4eCTBO B~XOAHOI:i ~H<!>opMa-

4~~ SHP so MHOrOM 3aBYIC~T OT npas~nbHOro s~6opa napaMeTpos, 
onpeAenH~~Ytx ero pa6oTy. Ha6n~AaH snYtHH~e ~3MeHeHYtfl 3T~x 

napaMeTpos Ha pe3ynbTaT~ pa6oT~ SHP, npeACTasneHH~e Ha 3KpaHe 
AYtcnneH, MO~Ho 6biCTPO noAo6paT b pa604Ytl:\ pe~~M Anfl AaHHoro 
Knacca CHYIMKOB. nporpaMMHOe o6ecne4eH~e A~CnnEt1- SHP MO~eT 
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Puc.J. ~306pa~eHYte KOHTpOnbHOro CH~MKa, C$0PMYIPOBaHHOe Ha 
3KpaHe A~cnneH c noMO~biO nporpaMMbl A~CnnEJ/1-SHP: a/ AaHHble 
oonOHbYI; 6/ AaHHble Ay6H~. 

6b1Tb n03TOMY B 6YAY~eM 3$$eKTYIBHO 14CnOnb30BaHO AnH Ha6niOAeHYIH 
Ha 3KpaHe AYICnneH pe3ynbTaTOB MaCCOBO~ o6pa60TKYI CHYIMKOB 
C pa3H~X TpeKOB~X AeTeKTOPOB ~ ~X KOHTpOnfl, npOBOA~M~X C no
MO~biO aeTOMaT~4ecKo~ ~3Mep~TenbHO~ c~cTeMbl HPD -SHP -CDC-1604A. 

4. HAon~AEH~E ~ KOHTPOnb PE3YnbTATOB 06PA60TK~ CH~MKOB 
C M~C HA nonYABTOMATAX T~nA nYOC 

Pe3ynbTaT~ o6pa60TKYI CHYIMKOB c M~C Ha nonyaBTOMaTaX nYOC 
3anY!CbiBaiOTCH Ha MarH~THble neHT~ B CTaHAapTHOM Anfl nYOCa <t>op
MaTE'. AnH npeACTaeneH~H 3T~X AaHHbiX B rpa$Yt4eCKOM B~Ae Ha 3K
paHe A~cnnefl 6~na pa3pa6oTaHa nporpaMMa A~CnnE~-nYOC. 3Ta npo
rpaMMa npeACTaenHeT co6ol:\ pacw~peHH~I:i eapYtaHT nporpaMM~ A~Cn
nE~-POMEO Y1 COCTO~T 1-13 ABYX 4acTei1 . 

nepBaH ~3 H~X npeAHa3Ha4eHa AnH nepeBOAa AaHH~X ~3 CTaH
AapTHOro AnH nYOCa <t>opMaTa B <!>OPMaT POMEO. no 3Ha4eHYIIO X -Ko
OPAYIHaT~ Ka~AO~ ~CKp~ nporpaMMa onpeAenfleT np~HaAne~HOCTb 
BCeX ~CKp K OAHOMy ~3 50-T~ YICKpOB~X npOMe~yTKOB cneKTpOMeTpa 
Yl OAHOBpeMeHHO OnpeAenf!eT KOn~4eCTBO ~CKP B Ka~AOM npoMe~yTKe. 
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a/ 

6/ 

B/ 

Puc. 4. 0AHO-, J:IByX- 11 TpexJly4eBOe C06btTI1e, BOCCTaHOBJleHHOe 
Ha 3KpaHe AI1CnneR no AaHHbtM, nony4eHHbiM np11 o6pa60TKe CHI1MKOB 
c MHC Ha nonyaBTOMaTe nYOC. 

Aanee $OPMI1pyeT ronoaHoA Macci1B, Macc11a on11caH11R co6~TI1R, Mac
CI1B MeTOK 11 aApecoa penepH~x KpecTOB, MaCCI1B y-aApecoa Koop
AI1HaT 11CKP, MaCCI1B Y -KOOPAI1HaT acex 11CKP 11 MaCCI1B X -KoOpJ:111-
HaT 11CKPOB~X npOMemyTKOB B nOJlHOM COOTBeTCTBI111 C Tpe6oaaH11RMI1 
$OpMaTa POMEO. 

BTopaR 4acTb nporpaMMbt ,C\HCnJlEtl- nYOC nocne ynaKOBKI1 AaHHbtx 
B $opMaTe POMEO noaaonReT onepaTopy c$QpMI1POBaTb 11ao6pameH11e 
KaApa Ha 3KPaHe AI1CnlleR. nocne A~CnneAHoA nposepKI1 AaHH~X • 
onepaTOp 11MeeT B03MOmHOCTb 3ani1CaTb AaHHbiA KaJ:Ip B $OpMaTe 
POMEO Ha B~XOAHY~ MarHI1THy~ neHTy. 

"Pa6oTy c 11cnonbaoaaHI1eM A11CnneR MOmHo npoBOA11Tb a aaToMaTI1-
4eCKOM pemi1Me, KOrAa co6~TI1R nOCJleAOBaTeJlbHO C411T~Ba~TCR C Mar-
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HI1THoA neHT~, nepeBOARTCR B $OpMaT POMEO, a~cBe411Ba~TCR B Te-
4eHI1e 3aAaHHoro npoMemyTKa apeMeHI1 Ha 3KPaHe AI1CnneR 11 aaTeM 
aani1CbtBa~TCR Ha B~XOAHY~ MarHI1THY~ neHTy. OnepaTop Jli1Wb cneA11T 
3a npaBI1JlbHOCTb~ B~CBe411BaeM~X Ha 3KpaHe AaHH~X. 0AHaKO B n~-

6oA MOMeHT apeMeHI1 OH MomeT aaAepmaTb 113o6pameHI1e KaJ:Ipa Ha 
3KpaHe Al1cnneR 11 npoi13BeCTI1 ero 6onee noJ:1p06HbtA aHaJ1113. 

Ha puc. 4 ANI 111111~cTpau11v npeACTaaneHbt peaynbTaT~ pa6oTbt 
nporpaMM~ AHCnJlEtl-nYOC. B OTJ111411e oT CHI1MKOB, npoweAW11X 113Me
peHI1e Ha aaToMaTe HPD /puc.l/, Ha 113o6pameHI1RX KaJ:Ipoa, c$op
MI1poaaHHbtX no AaHH~M nYOCa, nOJlHOCTbiO OTCyTCTByeT $OH. 

Ha ocHoae nporpaMMbt AHCnJlEtl-nYOC 6btll C03AaH HOB~i1 ee aa
p11aHT - AHCnJlEtl-nYOC 2, noaaonR~~I1A a~BOA11Tb Ha 3KpaH Al1cnneR 
11H$OpMaU1110, nony4eHHYIO np11 o6pa60TKe Ha nonyaBTOMaTax nYOC 
CH11MKOB c nya~pbKOBbtX KaMep. Ha puc. 5 npi1BeAeH np11Mep 113o6pa
meH11R CHI1MKOB C 2-MeTpOBOA nponaHOBOA ny3biPbKOBOA KaMep~ 01-i.RH, 
nony4eHHoro c noMo~biO nporpaMMbt AHCnJlEj;j-nYOC 2. 

5. nOAK11~4EHHE AHCnJlE.R K PA60TE nPOrPAMMH~X KOMnJlEKCOB 
HAZE 1 H HAZE 2 

B CI1CTeMe HPD nporpaMMHbtA KOMnneKc HAZE 1 ynpaanReT npo
ueccoM 113MepeHI1R CHI1MKOB c nya~pbKoa~x KaMep. nporpaMMa HAZE 2 
BbtnOJlHReT $11JlbTpaul1~ 11AOPOrl1 11 TPeKa, npocnemeHHOrO nporpaMMOA 
HAZE 1 . 

AnR BbiBOAa 11H$OpMaU1111 113 3TI1X ABYX nporpaMMHbiX KOMnJleKCOB 
Ha 3KpaH Al1cnneR 6btlla coaAaHa nporpaMMa AHCnJlEtl- HAZE . OcHo
aoA AllR ee pa3pa60TK11 RBJlRJlaCb OAHa 113 nporpaMM C03J:IaHHOro 
paHee A11cnnei1Horo MaTeMaTI14ecKoro o6ecne4eHI1R aeToMaTI14ecKoA 
o6pa60TKI1 CHI1MKOB c MHC - nporpaMMa AHCnJlEtl-$HJlb TP 151• npl1 pa-
6oTe c nporpaMMoA AHCnJlEtl-HAZE 11cnonb3YIOTCR MarHI1TH~e neH-

Puc.5. Hao6pameHI1e CHI1MKa c 2-MeTpoaoA nponaHoaoA nya~pbKOaoA 
KaMepbt, C$OPM11pOBaHHOe Ha 3KpaHe J:111CnJleR Ha OCHOBe AaHH~X 
c nonyaaToMaTa nYOC c noMo~b~ nporpaMM~ AHCnJlEtl-nYOC 2. 
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T~, Ha KOTOP~X 3anHCaHa HH$OpMa~HR 0 co6~THH /OAHOR M TOR me 
npoeK~MM KaApa/ nocne ero o6pa6oTKH no nporpaMMaM HAZEl M 
HAZE2 . C¢opMMPOBaHHOe M306pameHMe npeACTaeneHo e cMcTe
Me KOOPAMHaT HOpManbHoro cKaHMpoeaHMR Ha HPD. 0Ho co
AepmHT KOOPAMHaTbl M3MepeHHbiX penepHbiX KpeCTOB, ABa Ha4anb
Hb1X KpecTa. OTC4eTa, KOOPAMHaTbl OTC4eTa 11AOporM 11 TpeKOB M/MnM/ 
KOOPAHHaT~ MacTep-T04eK Ha 1113MepeHHbiX TpeKaX. TaK me, KaK 
e nporpaMMe AHCnnE~-¢HflbTP 111 e nporpaMMe AHCnnE~-HAZE, npe
AYCMOTpeHbl pa3nM4Hble pemMMbl pa60Tbl KaK C MarHMTHOR neHTOR, co
Aepma~eR BXOAHY~ MH$0pMa~M~, TaK M C M306pameHMeM KaApa Ha 
3KpaHe, B 4aCTHOCTM pemMM HanomeHMR M306pameHIIIR, n03BOnR~~MR 

ocy~eCTBnRTb BM3yanbH~R KOHTpOnb Ka4eCTBa $MnbTpa~!IIM H onepa
TMBHO eniiiRTb Ha HacTpoRKy nporpaMMHoro KOMnneKca HAZEl. 

Hcnonb3oeaHMe AII!CnneR Ha 3Tane $111nbTpa~~~~M AaHH~x no3eonReT 
onepaTMBHO o~eHMBaTb pe3ynbTaTbl pa6oTbl nporpaMMbl HAZE 2 
e~e AD o6pa6oTKM AaHHbiX no $M3M4ecKMM nporpaMMaM. Ha puc. 6 
npii!BeAeH~ npMMep~ M306pa•eHHR KaApa, c¢opMHPOBaHH~e Ha 3KpaHe 
A~cnheR nporpaMMoR AHCnnE~-HAZE Ha ocHoee AaHH~x, nony4eHH~x 
no nporpaMMaM HAZE 1 M HAZE 2 . 

a/ 

6/ 

FUc.6. ~3o6pameHMR KaApa, c¢opMHpoeaHHble Ha 3KpaHe AHCnneR 
nporpaMMoR A~CnnE~-HAZE: a/ AaHH~e nporpaMM~ HAZEl /Tonb-
KO HopManbHOe cKaHHpoeaHHe/; 6/ AaHH~e nporpaMM~ HAZE 2/Hop
ManbHoe Ill a6HOpManbHOe CKaHMPOBaHHe/. 
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6. nPHMEHEHHE AHCnnE~ nPH C03AAHHH H OTflAAKE 
HOBOrO BAPHAHTA nPOrPAMM YnAKOBKH HPD -AAHHbiX 
C MHC B PEAflbHOE BPEM~ 

v / 15/ 
Hoe~M eapMaHT ynaKOBKM AaHH~x c MHC no3aonReT cy~ecT-

eeHHO /n04TM B TPM pa3a/ eOKpa~aTb KOnM4eeTBO MarHMTH~X neHT, 
Menonb3yeM~x AnR xpaHeHMR nepaM4HOR 4MeneHHoR MH$OpMa~MM. Ta
KOe pe3KOe eOKpa~eHMe 06beMa MarHMTH~X neHT 6~n0 AOeTMrHyTO 
6naroAaPR eneAY~~MM o6eTORTenbeTaaM: 1 - o6pa6oTKe 6noKa cny
me6HoR MH$opMa~MM e~e AD 3anMeM· HPD -AaHHbiX Ha MarHMTHYIO 
neHTY, 2 - MeKnl04eHMIO He Menonb30BaHH~X B AanbHeRWeM KOOPAMHaT 
W M FGC M3 ¢opMaTa AaHHbiX, 3 - 6onee nnoTHoR ynaKoeKe y -
KOOPAMHaT, 4 - HeKnl04eHMIO M3 AanbHeRweR o6pa60TKM nonce eHMMKa 
3aBeAOMO He eOAepma~MX none3HOR IIIH$OpMa~MM /OTe4eTbl BHe 4ya
eTBMTenbHOrO 06beMa MeKpOB~X KaMep Ill nonce~ MemAY 11 KOnOHKaMM 11 

I I penepHbiX KpeeTOB/ 15 
· I 

5/ Pa3pa6oTaHHaR paHee nporpaMMa AHCnnE~-HPD , npeAHa3Ha4eH-
HaR AnR npeAeTaBneHMR M306pameHHR eHIIIMKa, e$OPMHpOBaHHOrO M3 
HPD -AaHH~x Ha 3KpaHe AMcnneR, no3aonMna Henonb30BaTb AMenne~ 
M 80 epeMR pa3pa60TKM nporpaMM HOBOrO BapMaHTa ynaKOBKM AaHH~X 
Ha ee oeHoee 6~n pa3pa6oTaH paewMpeHH~R eapMaHT - nporpaMMa 
A~CnnE~-HPD-2 ,KoTopaR no3eon111na ¢opMMpoaaTb Ha 3KpaHe AHenne 
M306pameHMR eHMMKOB M3 AaHH~X, 3anMeaHH~X Ha MarHMTH~X neHTaX 
KaK e "eTapoM", TaK Me 11 HOBOM11 ¢opMaTe ynaKOBKM. HarnRAHOe 

a/ 

6/ 

Puc. ?. H3o6pameHMe 
OAHOro 6noKa KaApa, 
e¢opMHPOBaHHOrO 
Ha OeHOBe AaHH~X 
c MHC: a/ "eTap~R" 
$OpMaT; 6/ 11 HOB~R 11 

$OpMaT ynaKOBKM. 
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npeACTaeneHHe AaHH~X, B03MO~HOCTb cpaBHeHHR pe3ynbTaTOB H KOHT
ponb 3a COXpaHHOCTb~ none3HOH HH~OpMa~HH n03BOnHnH B KOPOTKHe 
CpOKH 3aeepWHTb pa3pa60TKY He06XOAHMOro MaTeMaTH4eCKOrO o6ec
ne4eHHR. B HaCTOR~ee epeMR ycoeepweHcTeoeaHH~H eapHaHT npo
rpaMM ynaKOBKH HPD-AaHH~x c MHC e peanbHOe epeMR cKaHHpoea
HHR BBeAeH B npOH3BOACTBeHHy~ 3KCnnyaTa~H~. 

Ha puc.? npeACTaBneH OAHH 6nOK KaApa ~520, C~OPMHPOBaHH~H 

Ha 3KpaHe AHcnneR c noMo~b~ nporpaMM~ AHCnnE~-HPD-2 Ha oc
Hoee AaHHbtX, 3anHCaHHbiX Ha MarHHTHOH neHTe: a/ B 11 cTapOM11 

~OpMaTe; 6/ B 11 HOBOM11 ~OpMaTe ynaKOBKH. 

AsTOPbt Bbtpa>Ka~T 6naroAapHOCTb H .A.AHKycapy 3a noMo~b npH 
s~nonHeHHH AaHHOH pa6oT~. 
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