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B nocne,IJ,HIIle rO,IJ,bl B nH<I> Olt15H1, KaK Ill B ,ll,pyrlllX HevnpoHHbiX u,eHTpax, nposo
,IJ,IIlTCR MO,ll,epHII13aLJ,IIlR ClllCTeM ynpaBJleHIIlR - cneKTpOMeTpaMIIl/1/. npe:>KHi.le 
ClllCTeMbl, OCHOBaHHble Ha KOMnbiOTepax Tlllna PC: Ill 3JleKTpOHII1Ke B CTaH,ll,apTe 
KAMAK, 3aMeHRKJTCR Ha MOAYilbHble KOMnbiOTePbl B cTaH,ll,apTe VME/2/. 
06HOBilReTCR Ill nporpaMMHOe o6ecne'ieHitle~ nporpaMMbl, pa6oTaiOU..,~e B cpe,ll,e 
OAHonoilb3osaTenbcKoVI OAH03aAa'iHOVi onepau,llloHHoVI cltlcTeMbl MS_DOS .(MS 
Windows), '3aMeHRIOTCR Ha LJ,eJlbiVI KOMnileKC B3alllMO,IJ,eVicTByiOU..,II1X 3a,IJ,a'i, 
C03,1J,aHHbiX Ha OCHOBe COBpeMeHHbiX onepaU,IIlOHHbiX ClllCTeM peaiJbHOro BpeMe

HIIl (QS-9;VxWorks, lynxOS Ill ,ll,p.)/3/. K TOMY :>Ke.3TII1 KOMnileKCbl, KaK npaBIIlilO, 
npeA'Ha3Ha'ieHbl AilR pa6oTbl s: ceTesoVI cpe,ll,e. TaKaR 3aMeHa Ka'iecmeHHO 
YilY'iWaeT' B03MO>KHOCTII1 ClllCTeM ynpaBJleHIIlR lllHCTpyMeHTaMIIl, o6ecne'ilt1BaeT lllX 
paCWIIlpReMOCTb, 6onee. BbiCOKYIO CTa6111IlbHOCTb Ill COBpeMeHHbiVI lllHTepcp_eV!c C 
ncinb3oBaTeileM. -- • -. . . . . __ 

Ha'illlHaR c MapTa 1995 ro,IJ,a; ,IJ,IlR ynpasnei4111R cneKTpoMeTpoM HCBP ce,IJ,bMoro 

nyYKa peaKTopa lt16P-2 nH<I> 111CnOilb3yeTCR ClllCTeMa HaKOnileHIIlR, ynpaBJleHIIlR Ill 
KOHTPOilR' Ha 6a3e VME/4,5/. C anpenR 1997 ro,IJ,a aHanorlll'iHaR cltlcTeMa 
nplllMeHReTcR ,IJ,IlR · ynpasneHIIlR HOBbiM- cneKTpoMeTpoM CKA T; 06a lllHCTpyMeHTa 
opllleHTIIlPOBaHbl ; Ha lllCCil,e,IJ,OBaHitle TeKCTYPbl , reonorltl'ieCKIIlX MaTepltlailOB, 
MeTaJlJlOB Ill CnilaBOB MeTO,IJ,OM HeV!TpOHHOVi. ,IJ,IIl<jlpaKLJ,IIllll: /6/. nporpaMMHbiVi 

KOMnileKC ClllCTeMbl HaKOnileHIIlR, ynp-aBJleHIIlR Ill KOHTpOilR 3TiiiMII1 lllHCTpyMeHTaMIIl 

on111caH B LJ,II1KI1e pa6oT/4,5,7-9/. · 
HacTORU..,aR ny6Ilii1KaLJ,IIlR nocBRU..,eHa onlllCaHIIliO BXO,IJ,RU..,eV! B KOfylnileKC 3a,IJ,a'illl 

Vsp, KOTOpaR npe,ll,Ha3Ha'ieHa ,IJ,IlR: 
- Bll13yailbHOrO KOHTpOilR 3a npaBIIlilbHOCTbiO 1113MepeHII1R; , 
- nepBIIl'iHOro aHaiJII13a cneKTpOB Henocpe,ll,CTBeHHO B XO,IJ,e 1113MepeHII1R 

1
• 

Cneui.1cp111Ka- TekcT\IpHbiX 1113MepeHII1Vi 3aKI110YaeTcR. s cneAYIOtueM. 06pa3eu,, o6-
nyYaeTcR HeV!TpOHaMIIl B HeCKOilbKIIlX ,IJ,eCRTKaX nociJe,IJ,OBaTeilbHO Bbl61!1paeMbiX 
no3111U111Vi CO speMeHeM 3KCn03111L.I,II1111 B Ka:>K,IJ,OV! 06bl'iHO no .15-30 MlllHyT. -06u..,ee 
speMR 1113MepeHII1R COCTaBilR~T OKOilO CYTOK. OnepaTIIlBHbiVI , KOHTPOilb Ill 
3KCnpecC-aHailll13 KoppeKTHOCTIIl noiJy'iaeMbiX ,IJ,aHHbiX no3BOilRIOT, B Cily'iae 
KaKII1X-Illl16o Henona,IJ,oK · npe,ll,oTspaTIIlTb noTepiO ,ll,oporocTORLuero peaKTopHoro 

speMeHIIl. ·' 
0CHOBHaR LJ,eHHOCTb Vsp 3aKJ110'ieHa B B03MO:>KHOCTII1 ;. npoBe,IJ,eHIIlR lllMeHHO 

onepaTIIlBHoro aHaillt13a. ,lliJR o6pa6oTKII1 cneKTpos off-line o6bl'iHO nplllMeHRIOTCR 

6onee MOU..,Hble nporpaMMHble cpe,ll,CTBa,' 6a3111PYIOI.UIIleCR Ha pa60'iii1X CTaHLJ,IIlRX 
(naKeTbl PV-WAVE/10/, Geni 111 ,1J,pyr111e) 111Illl1 PC. ·O,IJ,HaKo Ha 'aTane npose,IJ,eHIIlR 
aKc.nep~MeHTa Vsp lllMeeT cyu..,ecmeHHble, Ha Haw B3rilRA, npelllMytuecTsa. Bo
nepBbiX, aTo Haillll'illle ''npRMoro""L-1, cne,IJ,osaTeilbHO, 6biCTporo Aocryna K lllHKpe
MeHTHoVI naM,RTIIl, B i<oTOpoVI 'npolllcxo,IJ,IIlT HaKonneHI!le AaHHbiX; 'iTO cyu..,ecmeHHO 

1 KoHe'lHO, nporpaMMa MOlKeT 6biTb 1.1CITOnb30BaHa JVlSl aHaml3a. cneKTpOB, 3aiTI.1CaHHblX Ha 

AI.1CKe VME-KOMbtOTepa, 1.1 sHe 3Kcnepi1MeHTa, HO 3TO He TaK aKTYanbHO. KaK npas1.1no, nocne 

ceaHca 113MepeHI.1Sl nonY'!eHHble AaHHble nepeKa'li1BatOTCSl 113 VME-KoMnbtOTepa no ceTI.1 B apx11s 

Ha pa6o'!ei1 CTaHU1111 1.1n11 PC, me 1.1 np01.13BOA11TCSl 11X OKOH'laTenbHaSl o6pa60TKa. 
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nOBbiWaeT onepaTL!IBHOCTb pa60Tbl. ,!J,OCTYn K AaHHbiM no ceTLII Tp~6yeT 6onbWLIIX 
nporpaMMLIICTCKLIIX Li13Aep)l(eK Iii, s npLIIUL!Ine, 6onee MeAneH. Bo-sTOpbiX, 
KOHTpC>nb HaKonneHL!IH C LIICnOnb30BaHL!IeM noKanbHbiX rpa<jJL!I'·JeCKLIIX cpeACTB 

VME-KoMbiOTepa MO)I(eT secTLIICb Iii asTOHOMHO nplil oTKniOYeHLIILII OT ceTLII. TaKaH 
B03MO)I(HOCTb 6bina oco6o orosopeHa nplil <jJopMynL!IposaHLIILII Tpe6osaHL!Ili1 K 

KoMnneKCY HCBP/CKAT/5/. 8TO npLIIHUL!InL!IanbHO He B03MO)I(HO nplil BLII3yanL!I-

3aUL!ILII cneKTpOB Ha pa60YLIIX CTaHULIIHX. 
KaK Iii ApyrV!e 3aAaYL!I KoMnneKca, Vsp pa6oTaeT Ha caMoM VME-KoMnbiOTepe, HO 
MO)I(eT 6b1Tb. Bbi3BaHa c n106oli1 pa6oYeli1 cTaHULIILII vmlil X-TepM~Hana noK_anbHOlil 

ceTLII.' Cyw,ecTsyeT sepcL!IH aaAaYL!I, aAamL!IposaHHaH AnH Bbi30Ba c- PC,, YTO AaeT 
nonb30BaTeniO B03MO)I(HOCTb KOHTpOnL!IpOBaTb Li13MepeHL!Ie HenocpeACTBeHHO CO 
csoero pa6oYero MecTa. - KonL!IYecTBo OAHOBpeMeHHO pa6oTaiOW.LIIX .. Konlill/1 

nporpaMMbl Vsp orpaHL!IYeHo TOnbKO paaMepoM cso6oAHOli1 naMHTLII . VME
KOMnbiOTepa. 3aAii.Ya He oKa3bJBaeT · HL!IKaKoro HeraTLIIBHoro snLIIHHLIIH , Ha xoA 

L!13MepeHL!IH. 
Pa6oTa nocBHW.eHa onL!IcaHLIIIO ocHOBHbiX B03MO)I(HOcTeli1 3aAaYLII Vsp, 

L!IHTep¢eli1cy c nonbaosaTeneM Iii npL!IMepaM, L!lnniOcTpL!IpyiOW.LIIM L!IX. Mbl He 
paccMaTpL!IsaeM MaTeMaTL!IYecKoro annapaTa, L!lcnonb3yeMoro AnH BL!I3yanL!I3aULIILII 
rpa<jJL!IKOB, TaK KaK OH noAp06HO L!l3nO)I(eH B mnepaTYpe, HanpL!IMep, B 
KnaCCL!IYeCKOlil pa6oTe HbiOMeHa Iii Cnpynna/11/. noqpoeHL!Ie "ocel/1 c 
"pa3yMHbiM" Bbi60p0M MaCWTa6a Iii pa3MeTKLII peanL!I30BaHO B .COOTBeTCTBLIILII C 

anropLIITMOM/12/,;KOTOpbil/1 6bln HaML!I HeCKOnbKO MOALII¢LIIULIIPOBaH. 
' . 

OcHOBHble B03MO>KHOCTH 

3aAaYa no3BOnHeT Li1306pa)l(aTb AO BOCbMLII cneKTpOB OAHOBpeMeHHO. ,!J,aHHble 
Li13BneKaiOTCH HenocpeACTBeHHO Li13 LIIHKpeMeHTHOlil naMHTLII Lllnlil Li13, qJalilnos' Ha 

ALIICKe. 
CneKTpbl Li1306pa>KaiOTCH TpeMH pa3nLIIYHbiMLII cnoco6aML!I: TOYKaMLII, noMaHOl/1, 

rL!ICTOrpaMMOl/1. . . ' 
' nonb30BaTeniO npeAnaraeTCH B03MO)I(HOCTb BblnOnHeHL!IH HeKOTOpbiX npOCTel/1- -

WLIIX onepaulill/1, a L!IMeHHO: · 
- HOpML!ipOBKLII; 
- nonapHoro BbiYL!ITaTaHLIIH cneKTpos Apyr Li13 Apyra: 
- Li1306pa)l(eHLIIH cneKTpOB C sepTL!IKanbHbiM CABL!IroM; 

- ysenL!IYeHLIIH <jJparMeHTOB rpa<jJL!IKa: 

-'- Li13MepeHL!IH nLIIKOB; 
- nepL!IOAL!IYecKoro nocTpoeHL!IH cneKTpos: 

- cpasHeHL!IH c onopHbiMLII cneKTpaMLII. 
PaCCMOTpLIIM 3TLII onepaULIILII noAp06Hee. 0TMeTLIIM, YTO see OHLII BblnOnHHIOTCH 

nplil nocTpoeHL!ILII L!I306pa)l(eHL!IH Iii He L!I3MeHHIOT LIICXOAHbiX cneKTpos. 
OnepaUL!IH HopMHpOBKH no3sonHeT npeACTaBLIITb o6biKHOElei:JHble cneKTpbl B 

HOpML!ipOBaHHOM BL!IAe, onpeAenHeMOM B COOTBeTCTBLIILII C <jJopMynol/1: 

Sp," = Sp, I Norm, , 
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rAe Sp, - LIICXOAHOe 3HaYeH~1e cneKTpa, Sp,"- HOpML!iposaHHOe 3HaYetlL!Ie, a Norm, 

- HOpML!IpyiOW,Liil/1 K03<jJ<jJL!IUL!IeHT, KOTOpbil/1 Li13BneKaeTCH Li13 <jJal/1na HOPMLIIPOBKLII, 

aaAaHHOro s KOH<jJL!IrypaUL!IOHHOM ¢ali1nej7 f. HopML!Iposl<:a .He pacnpocTpaHHeTcH 

Ha onopHble cneKTpbl, T.K. OHLII MOryT 6b1Tb ~e HOpMLIIPOBaHHbl. 
nplil nonapHOM Bbi'UtraHHH npeACTaBnHIOTCH cneKTpbl Sp1 -w*Sp;, 

Sp
2

- W*Sp
6 

Iii T.A., rAe W - secosol/1 K03<jJ<jJL!IUL!IeHT, KOTOpbil/1 no YMOnYaHL!IIO 

paseH 1 Iii MO)I(eT 6b1Tb Li13MeHeH KOMaHAOlil Opt. 8Ta onepaULIIH npeAHa3HaYeHa. 

AnH cpaBHeHL!IH cneKTpOB Lllnlil BbiYL!ITaHL!IH <jJOHa. 
npLII H3o6pa>KeHHH co cABHror.i cneKTpbl Lll3o6pa)l(aiOTcH OALIIH HaA APYrLIIM. 
8TO YA06Ho AnH cpaBHL!IrenbHOro aHcUlL!I3a nono)l(eH'LIIH nLIIKOB. BenL!IYL!IHa 

OTHOCL!ITenbHOro CABL!Ira no sepTL!IKanbHOl/1 OCLII 3aAaeTCH OT):tenbHbiM napaMeT

pOM B KOMaHAe Opt. 
YBenH'IeHHe H36paHHoro cJ>parMeHra cneKTpa noasonHeT AeTanbHO npo

aHanL!I3L!IposaTb/Li13MepL!ITb oTAenbHbllil nLIIK L!l.riV. rpynny _nLIIKOB. nonb3osaTenb 

MO)I(eT 3aAaTb LIIHTepecyiOW.LIIlil ero AL!IanaaoH c noMOW.biO MbiWLII Lllnlil Heno

cpeACTBeHHO, OTpeAaKTL!IpOBaB COOTBeTCTBYIOW.L!Ie napaMeTpbl (KOMaHAa Win). 

lot3MepeHHH C noMOW,biO MbiWLII BblnOnHHIOTCH B ABYX pe)I(L!IMaX. 3HaYeHL!IH 

HOMepa KaHana (X) Iii senL!IYLIIHbl B MaCWTa6e cneKTpa (y), COOTBeTCTBYIOW.L!Ie 

TeKYW,el/1 no3L!IULIILII KYPCOpa, nocTOHHHO BbiBOAHTCH B CTpOKe napaMeTpOB, noKa 
KYPCOP HaxoAL!ITCH s none L!l3o6pa)l(eH111H cneKTpos. nonbaosaTenb MO)I(eT 

aa<jJL!IKCL!IpOBaTb HeKOTOpyiO n03LIIULIIIO, nocne Yero Li1306pa)!(aiOTCH CMeW,eHVIH no 

o6eL!IM OCHM (dX, dy) OTHOCL!ITenbHO 3TOli1 no3L!IUfiiLII (CM. pL!IC.8). 

nplil Ha6n10AeHLIILII cneKTpos B AL!IHaML!IKe YA06Ho L!lcnonbaosaTb nepMOAr.t'lec
KHM pe>KHM nocTpOeHL!IH, B KOTOpOM o6HOBneHL!Ie rpa<jJL!IKa npOL!13BOALIITCH 

nepL!IOAL!IYeCKLII C 3aAaHHbiM LIIHTepsanoM BpeMeHL!I. 
803MO)I(HO COBMeCTHOe npL!IMeHeHL!Ie . HeCKOnbKLIIX onepaULIIlil, HanpL!IMep, 

nocTpOeHL!Ie CO CABL!IrDM <jJparMeHTa rpynnbl HOpMLIIPOBaHHbiX cneKTpOB (CM. 

PLIIC.7). 
8 MOMeHT onpeAeneHL!IH cneKTpbl MOryT 6b1Tb 06bHBneHbl onopHbiMH. 8TLII 

cneKTpbl He3aBL!ICLIIMO OT npoCTbiX Li1306pa)l(aiOTCH TaK~ YT06bl 3aHL!IMaTb see 

AOCTYnHoe none. 

KoHclutrypHpoBaHMe 3anattM 

3aAaYa KOH<jJL!IrypL!IpyeTcH c noMOW.biO ¢ali1na spectrometer.cnf, o6w.ero AnH 

scex KnL!IeHTOB KOMnneKca/7/. CpeAL!I om.iLIIlil 3Toro ¢ali1na AnH Vsp sa)I(Hbl 

cneAYIOW.L!Ie: 

MEMPOS 

MEMSPLIT 
LIIHKpeMeHTHaH naMHTb. COOTBeTCT-
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CDopMaTbl cneKTpoo 1.1 I'IMeH ¢1al1noo 

no TpaAIIIUIIIIII HCBP AaHHble 3ani!ICbiBaiOTCSl B cj>ai7!Jlbl B BIIIA8 nocJJeAOBaTeilb

HOCTIII 16-pa3PSlAHbiX YI!ICeJl, T.e. TaK, KaK OHIII HaKanJJI!IBaiOTCSl B IIIHKpeMeHTHOc:i 

naMSlTIII. KaK npaBI!IJlO IIIMSl cj>aliiJJa 3aAaeTCSl CileAYIOLUIIIM o6pa30M: 

<IIIMSl o6pa3ua>m.?nn , 
rAe I!IMSl o6pa3ua onpeAeJJSleTcSl nonb3osareneM s 3aAaYe ynpasneHIIISl TOF

. aHaJll!l3aTOpOM (Tofa)/8/, m 03HaYaeT HOMep nporoHa "0" IIIJllll "1 ", 3HaKOM "?" 
0603HaYeH CI!IMBOJl AeTeKTopa ( a, b, ... ), a nn - HOMep no3111UIIIIII, COOTBeTCTByiO

Luelil n03111UIIIIII 1113MepeHI!ISl - 00, 01, 02 Ill T.A., Hanpi!IMep, 

marble1.c48 . 
nplll 1!1306palKeHI!IIII cneKTpOB HenocpeACTBeHHO 1113 IIIHKpeMeHTHOiil naMSlTIII 

yKa3biBaeTCSl CIIIMBOJl COOTBeTCTBYIOLUero AeTeKTopa (a , ... ) IIIJllll HOMep cneKTpa 

( 1 , ... ). 
np111 rpynnOBOM 111306palKeHI!IIII cneKTpOB C AIIICKa AOnycKCfiOTCSl KOHCTPYKUIIIIII n1na 
fil£mame.afg00, a np111 pa6ore c naMSlTbiO - ajg. B 3TIIIX cnyYaSlx 1!13o6palKaiOTCSl 

see cneKTpbl s yKa3aHHOM Al!lana3oHe. 

rnaBHOe OKHO 3aAaYI!I npeACTaBJJeHO Ha pi!IC.1. 0HO COCTOIIIT 1113 Cil8AYIOLUIIIX 

nonelil: 
- I!IMeH cneKTpOB; 
- CTPOKIII napaMeTpOB cneKTpos; 
- 1!13a6pa)l(eHI!ISl cneKTpos; 

- CTOJJ6Ua KOMaHA; 
- CTPOKIII Al!larHOCTIIIKIII. 
none I!IMeH cneKTpOB o6pa30BaHO KHOnKaMIII, 0603HaYeHHbiX I!IMeHaMIII cneKTpOB. 

OHI!I npeAHa3HaYeHbl AJJSl Bbl6opa TeKYLUero cneKTpa, napaMeTpbl Koroporo 

, (pa3Mep,. MIIIHIIIMyM, MaKCIIIMYM) Ill KOOPAIIIHaTbl KYPCOpa 111306palKaiOTCSl B CTpOKe 

· napaMerpos. 
KoMaHAbl npeAHa3HaYeHbl AJlSl 3aAaHI!ISl cneKTpOB Ill BblnOJlHeHI!ISl onepaUI!IIil HaA 
HIIIMIII. 0HIII Bbl61!1paiOTCSl MbiWbiO IIIIllll C KJJaBI!Iarypbl. TeKYLUaSl KOMaHAa BbiAeJJeHa 

. KpaCHbiM UBeTOM. 8bi60p 3TOI7! KOMaHAbl np01113BOAIIITCSl HalKaTI!IeM KJJaBI!IWIII 

Enter, nepexoA K cJJeAYIOLUelil KoMaHAe- KJJaBIIIWIII Tab. 
KJlaBI!IWIII MbiWIII IIICnOilb3YIOTCSl CileAyiOLUIIIM o6pa30M. nesaSl KJJaBI!IWa. CJl}')i<IIIT 

AilSl Bbl6opa KOMaHAbl, .a TaKlKe AJJSl BbiAeJJeHI!ISl cj>parMeHra 111306palKeHI!ISl. ,llJJSl 
aroro HaAo HalKaTb Ha Hee 111, He ornycKaSl, nposecTIII MbiWb AO lKenaeMoc:i 
n03111UIIIIII, nocJJe Yero OTnycTIIITb ·KJlaBI!IWy. Bo speMSl npOBOAKIII rpaHI!IUbl 
11136paHHoC1 o6nacr111 1!13o6palKaiOTCSl YepHbiM npSJMoyronbHIIIKOM. CpeAHSlSl 

KJlaBI!IWa npeAHa3HaYel-ta AJlSl cj>IIIKCaUIIIIII TeKYLUelil n03111UIIIIII KYPCOpa nplll 

4 
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1113MepeHIIISlX. nocne HalKaTI!ISl Ha Hee .B 1!136paHHOC1 n03111UIIIIII PIIICY8TCSl KpeCT BO 

BeCb rpac)>IIIK. npaBaSl KJJaBIIIWa OTMeHSleT cj>I!IKCaUIIIIO. 

~~~~~·~et-~"'.t;.~;q~~~--~f·~V.;; 

-":..;.~~rldata.Jq~~~trtll:t;oa >I f:;.:;~~rfda!a.'G~~~l~-zt~.·::r 

n: Jtoo !fUn:- 0 max: zz.o ·-J5!._ 1921 y:. 23.5 .. , 

.d9.00 

35.00 

Pille. 1. rJ1aBHOe OKHO 3aAaYI!I Vsp 

P111c.2.·noAOKHO KOMaHAbl View 
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np111 Ha)l(aTI!11!1 Ha KHOnKy View nOSlBJlSleTCSl nOAOKHO (p1!1C.2), C nOMOW,biO KOTOporo 
noflb3osarenb MO)I(eT 3aAaTb HMSl 111 napaMerpbl cneKrpa. B nesoM cron61..\e 

np~1BeAeHbl Ha3BaHII1Sl pe)l(lt1MOB 111 napaMerpos, a s npasoM - 111x reKyw,111e 

3HaYeHii1Sl, KOTOpble MoryT 6b1Tb OTPeAaKT1!1pOBaHbl (File name) li1Jlli1 li13MeHeHbl C 
noMOW,biO Mb1Wii1 (see OCTaflbHble). 

AflSl BbiXOAa 1113 noAOKHa HaAo Bbl6parb Ok AflH nOATBep)I(AeHI!1Sl 3aAaHHbiX 

1!1MeHef!i11H 1!1Jlli1 Esc - AflSl OTMeHbl. B CflyYae nOATBep)I(AeHii1Sl HOBbiH cneKTp 

(rpynna cneKTpOB) 6yAeT BbiBeAeH HaYI!1HaSl Gn031!11..\Ii11!1 TeKyw,ero. 

KoM<lHAa Win npeAHa3HaYeHa AflSl 3aAaHI!1Sl o6nacTI!1 li13o6pa)l(eHI!1Sl cneKTpos 111 

Bbi60pa cnoco6a MaCWTa61!1pOBaHI!1Sl. np111 Ha)l(aTI!11!1 Ha 3TY KHOnKy nOSlBJlSleTCSl 

nOAOKHO, npi11BeAeHHOe Ha p1!1C.3. 
c •• 

Pli1c.3. noAOKHO KOMaHAbl Win 

c CTpoKa KHonoK ssepxy npeAHa3HaYeHa AflSl Bbl6opa cnoco6a MacwTa61!1posaH1!1Sl: 

B nonSlx Xmin, Xmax, Ymin, Ymax np1!1BeAeHbl TeKyw,111e 3HaYeHI!1Sl rpaHI!11..\ 

cj>parMeHTa, 3aAaHHble C nOMOW,biO Mb1Wii1 li1Jlli1 coxpaHii1BWI!1eCSl OT npeAbiAYW,ero 

3aAaHI!1Sl. np111 He06XOAii1MOCTii1 nOflb30BaT8Jlb MO:>KeT li1X 0TpeAaKT111pOBaTb. 

nocne BbiXOAa, 8Cflli1 cneKTp npeACTaBJleH cj>parMeHTOM, KHOnKa Win 

OKpawlt1BaeTCSl 8 )l(eJlTbiH U,BeT. 

c KoMaHAa Shift npeAHa3HaYeHa AflSl 1!1306pa)l(eHI!1Sl cneKTpos co CABI!1roM 

OTHOCI!1TeflbHO oc111 Y. Ko3cj>cj>lt1U,Ii1eHT CABII1ra 3aAaeTCSl s npm.\eHTax CB KOMaHAe 

Opt. np111 nepsoM Ha,KaTI!11!1 Ha ·Shift npoi113BOAI!1TCSI nocTpoeHI!1e co CAB111roM, a 

KHOnKa OKpaW1!1BaeTCSl 8 :>KeflTbiH 1..\BeT. nosTOpHOe Ha:>KaTI!1e OTMei;ISleT 3TO 

AeViCTBii1e. 

KoMaHAa Norm npeAHa3HaYeHa ~Sl 1!1306pa)l(eHII1Sl cneKTpoa a HOPMafl1113osaH

HOM B111Ae. 0Ha AOCrynHa, eCJ1111 33AaH cj>aV!Jl HOpMaflll13aU,111111 C noMOW,biO Onl..\111111 

INCIDENT. np111 nepsoM Ha)I(BTII1111 Ha KHonKy cneKTpbl 1113o6pa:>KaJOTCSl . a 

6 
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HOpMaflii130BaHHOM B111Ae, a CaMa KHOnKa OKpaWII1BaeTCSl B :>KeJlTbiH U,BeT. 
noBTOpHOe Ha:>KaTII1e OTMeHSleT 3TO AeViCTBII1e. 

KoMaHAa Diff npeAHa3HaYeHa AflSl 111306pa:>KeHII1Sl pa3HOCTHbiX cneKTpOB. npll1 
nepBOM Ha)l(aTII1111 Ha KHOnKY He06XOAI1MOe npeo6pa30BaHII1e BblnOJlHSleTCSl, a 

CaMa KHOnKa OKpaWII1BaeTCSl 8 :>KeJlTbiH U,BeT. noBTOpHoe Ha)l(aTII1e OTMeHSleT 3TO 

AeHCTBII1e. 

KoMaHAa Opt npeAHa3HaYeHa AflSl 3aAaHII1Sl napaMeTpos 3aAaYII1. Ee nOAOKHO 
·111306pa)l(eHo Ha pll1c.4. 

P111cA. noAOKHO KOMaHAbl Opt 

napaMeTp Negative data range onpeAeJiSleT YaCTb nonSl 1113o6pa:>KeHII1Sl, 

OTBOAII1MYIO AflSI 111306pa:>KeHII1Sl OTPII1U,aTeflbHOV! YaCTII1 pa3HOCTHbiX cneKTpOB. 

napaMeTp Shift range onpeAeflSleT Koacj>cj>111U,111eHT CABII1ra cneKTpoa, 1113o6pa:>Kae-
MbiX s pe:>KI1Me Shift. · ' 

napaMeTp Weighting factor. 3aAaEn secoaoVI Ko3cj>cj>ll1u,ll1eHT, 111cnon~3yeMbiVI s 

KOMaHAe Diff. OH no3BOflSleT cpaBHII1Tb cneKTpbl, nonyYeHHble c pa3Hb1M 

speMeHeM aKcno31111..\111111. 

napaMeTp Refreshing period 3aAaeT nep1110A nocTpoeHII1Sl AflSl cneKTpos. 

npi.tMepbJ 

npoll1flfliOCTPII1PYeM B03MO:>KHOCTII1 Vsp Ha npii1Mepax. 

Ha p111c.S npeACTasneH rpacj>II1K rpynnbl cneKTpos AflSI AeTeKTopos OT a AO g. 

LJ.seTa 111MeH cj>aV!flOB COOTBeTCTBYIOT LI,B8TaM cneKTpOB. B CTPOKe HaA rpacj>II1KOM 

yKa3aHbl napaMeTpbl TeKYw,ero cheKTpa, KHOnKa C 111MeHeM KOToporo BbiAeJleHa 

6eflbiM cj>oHOM, 111 TeKYW,aSI no3111U,II1Sl KYPCOpa (x,y). CaM KYPCOp Ha pi11CYHKax, K 
CO:>KafleHII110, He 111306pa:>KeH, T.K. np111 COXpaHeHII1111 KapT111HKII1 C nOMOW,biO 

nporpaMMbl XView, OH He 3anii1CblsaeTcSl. 

Ha cneAYJOW.eM pii1CYHKe 1113o6pa:>KeHa ra :>Ke rpynna cneKTpoa, npeACTaBJleHHbiX a 

HOpMaflii130BaHOM B111A8. IIIMeHa cneKTpOB rlOMeYeHbl 3B83AOYKOH. ¢>OH KHOnKII1 

Norm 1113MeHeH Ha :>KeflTbiVI. · 
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P111c.5. rpaclmK cneKTpos All~ AeTeKTopos a/g P111c.7, 1113o6pa)l(eHII1e HopMallii130BaHHbiX cneKTpos co CABIIlroM 

P111c.8. 1113MepeHII1e WII1PII1Hbl n111Ka 

P111c.6. npii1Mep 1113o6pa)l(eHII1H HopMallii130BaHHbiX cneKTpos 
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CooTHeceHHoe nonmKeHL-le nt-1K06 Harn51,ll,He·e npe,ll,CTa6neHo Ha p111c.7 , r,ll,e Te )l(e 
cneKTpbl 111306pa)l(eHbl CO C,ll,6111f0M C cj:JaKTOPOM C,ll,BII1ra 80%. 
3at<niOYt-1TenbHbiVi p111cyHoK no51CH51eT Kat< c noMOLl.lbiO nporpaMMbl Vsp MO)I(eT 
npOL-1360,ll,II1TbC51 1113MepeHII1e, Hanpii1Mep, Wll1pii1Hbl nt-1Ka. nonb306aTeJ1b 3acj:JII1KCII1-
po6an TO'it<y Ha ne60Vi CTOpOHe n111Ka, . Ha)l(a6 cpe,ll,HIOIO Kna6111WY MbiWL-1. 3Ta 
TOYKa Ha rpacj:JII1Ke OTMeYeHa 60J1bWII1M. KpeCTOM, a ee KOOp,ll,111HaTbl (x,y) 
np1116e,ll,eHbl 6 CTpOKe napaMeTp06. nocne cj:JII1KCaU,II1111 6 :noV! )l(e CTpOKe 
noKa3biBaeTC51 OTHOCt-1TeJ1bHOe CMell.leHII1e (dx,dy) n03111U,II1111 t<ypcopa. B ,ll,aHHOM 
cnyYae t<ypcop noMell.leH 6 TOYKY nepeceYeHII151 ropii130HTaJ1bHOVi nii1HII1L-1 c npa6biM 
nneYoM n111Ka. Benii1YII1Ha Dy = 9 111 ecTb w111p111Ha n111Ka Ha ,ll,aHHoVI 6biCOTe. 
AHanorii1YHO MO)I(HO npo60.llii1Tb 1113MepeHII151 111 6epTII1KanbHbiX oTpe3K06. 

3aKntO'feHHe 

Peanll13aUt-151 3a,ll,aYII1 Vsp Ha VME-KoMnbiOTepe no cpa6HeHII110 c aHanorii1YHbiML-1 
cpe,ll,CT6aMt-1, pa6oTa10Ll.lt-1M111 Ha pa60YL-1X CTaHU,11151X, n0360J1111Jla nonyYVlTb ,[l,6a 
6a)I(HbiX npe111Myll.leCT6a. Bo-nep6biX, Hanii1YII1e 6biCTporo .ll.OCTYna K M111n 

. cyll.leCT6eHHO ynpoll.laeT 61113yanll13aUt-110 cneKTp06 6 npou,ecce 111x HaKonneHII151. 
, ,D.OCTYn .K naM51TII1 no CeTII1 Tpe6yeT 6onbWL-1X nporpaMMII1CTCKII1X 1113,ll,ep)l(eK L-1, 6 
npt-1U,II1ne, 6onee Me,ll,neH. B0-6TOpbiX, KOHTPOJlb HaKOnl1ElH11151 MO)I(eT 6eCTL-1Cb 111 
a6TOHOMHO c 111cnonb306aHII1eM noKanbHbiX rpacj:JII1YecKII1X cpe,ll,CT6 VME
KOMbiOTepa np111 OTKniOYeHII1L-1 OT CeTII1, 'HO np111HU,111nll1aJ1bHO He603MO)I(H0 np111 
111CnOJ1b306aHII1111 pa60YL-1X CTaHU,II1Vi. 
111cnonb306aHII1e X Window System/15/ no360nt-1no co3,ll,aTb co6peMeHHbiVi, KOM-
cj:JopTHbiVi 111HTepcj:JeV!c. . . · 
Ct<opocTb peaKU.111111 111HTepcj:JeV!ca 111 p111ca6aH'vi51 rpacj:JII1K06 np~-1 pa6oTe Ha CC112 
(68030+68882)/13/ 6nonHe Y.ll.06neT60Pt-1TenbHa. np111 nepexo,ll,e Ha 6onee 
6biCTPbiVI npou,eccopHbiVI 6noK E17 /14/ y,ll,o6cmo pa6oTbl ell.le 6onee 603pacTeT. 
3a,ll,aYa Vsp 111MeeT npeii1Myll.leCT6a nepe,ll, 11136eCTHOVi c6o60.ll.HO pacnpocTpaH51e
MoVI nporpaMMOVi rpacj:Jt-1YeCKOf0 npe,ll,CTa6neHII151 ,ll,aHHbiX GnuPiot 6 CKOpOCTt-1 
peaKU,II1111 Ha ,ll,eVicT6t-151 nonb306aTen51 np~-1 1113MepeH11151X napaMeTpo6 nii1K06, 
6blpe3Ke cj:JparMeHTa 1113o6pa)l(eHII151 c noMOLl.lbiO MbiWt-1 111 T.n. 0Tpa60TKa 
noAo6HbiX onepau,111Vi Yepe3 GnuPiot KpaVIHe Me,ll,neHHa 111111-1 ,ll,a)l(e npaKTII1YecKvi 
Heu,enecoo6pa3Ha 6 c111ny H1113KOVI nponyct<Hoi/1 cnoco6HOCTII1 t-1HTepcj:Jeil1ca Me)l(,[l,y 

. ynpa6115110Ll.leil1 nporpaMMoi/1 1-1 GnuPiot. 
nporpaMMa Vsp Han111caHa Ha 513b1Ke Ct-1 Ha OCH06e 111Cnonb306aHII151 X Window 
System. 1-1 61116nt-1oTeKt-1 Libsx (D. Giamapolo - dbg@sgi.com). 0Ha MO)I(eT 6b1Tb 
cpa6HL-1TeJ1bHO nerKO nepeHeceHa Ha pa60YII1e CTaHU,II1t-1, HO J1111Wt-1TC51 np111 3TOM 

'C60ei/1 rna6HOJI1 npii16JleKaTeJ1bHOCTII1 - B03MO)I(HOCTI-1 KOHTp01151 3a Henocpe,ll,CT
BeHHbiM HaKonneHII1eM cneKTpOB. 
nporpaMMa Tal()l(e MO)I(eT 6b1Tb nerKo a,ll,amll1poBaHa ,ll,n51 aHant-13a ,ll,aHHbiX Ha . 
.ll.PYrt-1x cneKTpoMeTpax. ,D.n51 3TOro ee Ha,ll,o ,ll,onol1HII1Tb npou,e,ll,ypoi/1 •neHII151/3a
nt-1cll1 cj:Jaii1J10B 6 npt-1H51TOM Ha 3Tt-1X 111HCTpyMeHTaX cj:JopMaTe t-1 npeo6pa30BaHL-151 
CneKTpOB 6 MaCCt-16 16-pa3p51,ll,Hi;>IX ,[l,aHHbiX. 
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