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BBenenne

CnexTpsl SpKOCTH BOCXOJSINETO OT BOABI U3Iy4YeHHs (WM CIEKTPHI
KO3} PHIIUEHTOB APKOCTH BOCXOJALIETO OT BOALI M3iydeHHs) [1] HecyT
WHQOPMALIUIO O COCTOSHHH BOJHOI'O OOBEKTa M O Mpoleccax, MPOUCXOs-
[IMX B BOAHBIX S3KOCHCTEMaX (BHYTPHBOJIOEMHBIX Nporeccax). Mcnomns3ys
OTACJbHBIE O0JIACTH 3THUX CIEKTPOB, B pe3yJIbTaTe pelIeHUss 0OpaTHOH 3a-
Ja4yH, ONPEAEIAOT KOHUCHTPAMU HAXOOAIUXCS B BOAE BUTHMBIX KOMIIO-
HEHTOB: MUHEPAJIbHBIX B3BCIICHHBX M PACTBOPCHHBIX OPraHHYECKHX BE-
HIECTB, @ TAK XK€ IMMUIMEHTOB (PUTOIUIAHKTOHA, OCHOBHOM M3 KOTOPBIX —
xsopoduiin «a» [2]-[5]. Ucnons3ysa Apyroi nyTe HHTEPNPETALUHU CIIEK-
TPOMETPUUYECKON MHPOPMALIMM, ONPEACIIMOT MapaMeTPbl COCTOAHUS BOJ-
HOH KOCHCTEMBI 110 OIITHYECKHUM MOKa3aTEIIsM.

IlpaBUIBHOCTE M KA4eCTBO IOJNYYAaEMBIX pE3yJbTaTOB HEMOCPEACT-
BCHHO 3aBUCAT OT KA4e€CTBA CIECKTPOMETPUYECKOM HMH(pOpMALIMH, SBJISIO-
[mercsa nepBU4YHOM. KauecTro mocneqHen, B CBOKO odepedb, 3aBUCHT OT
criocoba ¥ YCIIOBHM MOJYYEHHS CNICKTPOB SAPKOCTH BOCXOAAIIECTO OT BOJIBI
M3JIY4ECHHS M CTICKTPOB 3TaJIOHA.

CpeMKy BOAHOrO 00bEeKTa BO3MOXHO IPOBOJAUTE C Pa3IMYHBIX HOCH-
TEJICH: MOCTOBBIX MEPEXOMOB, MIPH PACCTOSIHUH OOBEKTHBA CIIEKTPOMETpPA
OT MOBEPXHOCTH BOJABI OT METpa M0 NECATKOB METPOB, ¢ OopTa cyaHa, C
OopTa cnenuMaaIbHO 000PYAOBAHHBIX CAMOJIETOB U BEPTOJIETOB.

Hacrosmuit pykoBoOAAmui JOKYMEHT perilaMeHTHPYET paboTty IIo
CbEMKE C CEPHHHO BBIITYCKAEMBIM IMOPTATUBHBIM CIIEKTpOMETpoM S41 ¢
MOCTOBBIX IepexooB. Hacrogmmii pyKoBOASIIUMA JOKYMEHT pa3paboTaH

Ha ocHoBaHuH Iu1aHa HUOKP Pocrugpomera Ha 2007-2009 rr. mo teme
4.4.2.

IV
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PYKOBOASAIM AU JTOKYMEHT

AUCTAHIIUOHHASA CIIEKTPOMETPUYECKASNA CHBEMKA

BOJIHBIX OBBEKTOB B BWIIMMOM JIHAIIA3ZOHE BOJIH
C MOCTOBBIX HEPEXO/J0B

ekl il Pl . bl S—

Jara seeneHud - 2010-06-01

1 OGsiacTb NnpuMeneHUs

1.1 Hactosmui pykoBOAsiMi JOKYMEHT YCTaHABJIMBACT NPOLCAYPY
[IPOBEICHUSA OUCTAHIIMOHHOM CIIEKTPOMETPUYECKON CHEMKH (Jajnee —
ChEMKA) BOAHBIX OOBEKTOB B BUAUMOM JHAIIa30HE BOJH ¢ MOCTOBBIX IEpPe-
XOHOB CIEKTPOB SAPKOCTH H KOI(MPPHULMEHTOB APKOCTH BOCXOAAIIETO OT
BOJBI U3JIYYEHUS IIOBEPXHOCTHHIX BOOHBIX OOBLEKTOB B BUJMMOM Hanas3o-
HE JIEKTPOMArHUTHOrO crieKTpa ot 420 1o 750 uM BrirourTebHO[ 1]-[5].

1.2 CpeMKy mpoBOAAT HA BOJHBIX O0OBEKTaX B JHEBHOE BpeMs. EcTecT-
BEHHOE OT'paHUYCHHE MPOBECICHUS U3MEPECHUI CIIEKTPOB COCTOMT B OTCYT-
CTBUM Ha BOJHOM OOBEKTE JICASHOrO IIOKpOBa. BpeMs NMpoBEACHHA ChEMKH
ONPEACIACTCH 3CHUTHBIM PACCTOSHHUEM COJIHIIA M JJI CpedHEH MOJOCHI
Poccum, B nepruop ¢ Mas 1o HOAOpb, HauOOJIe€ KaYECTBEHHBIE PE3YIbTATHI
OJY4aroT IpHA CheMKE B TeueHHE OT 11 10 16 yacoB MOCKOBCKOIrO BpeMEHH
B 0€300J1aunyI0 noroay. OTHOIEHHE SIPKOCTH ITAJIOHA, H3BMEPCHHON NpPH
JUTHHE BOJIHBI 665 HM K SAPKOCTH 3TANIOHA, M3MEPEHHOM IIPH JJIMHE BOJIHBI
533 HM, B 3TOM Cliyyae Haxoautcd B auamnasone ot 0,5 ao 0,55 BKIOYH-
TEJIBHO.

1.3 HacTodwuii pykOBOASAIIMI JOKYMEHT NPEAHA3HAYCH JJIS UCNOJIb-
30BaHUA B JIADOpaTopHAX, OCYIECTBIIAIOMUX ONEPATUBHBIA MOHHTOPHUHI
BOJAHBIX OOBEKTOB U 3KOJOTHYECKOrO COCTOSSHUA MOBEPXHOCTHBIX BOJHBIX
OOBEKTOB IIPH U3YUYCHUH BHYTPHBOJOEMHBIX MPOLIECCOB.

2 HopMaTHBHBIE CCHLIKH
B HacTosgumieM pyKOBOAALUEM JOKYMEHTE HCIOJL30BAaHBI CCHUIKM Ha

creayromuii cranaapt: I'OCT 19179-73 I'maponorus cymid. TepMUHBI U
OrpeAeICHUA.



PJI 52.24.729-2010

3 TepMuHbI H onpeaeIeHHUs

B HacToslieM PYKOBOJALIEM HOKYMEHTE NMPUMEHEHbI TEPMHHBI I10
['OCT 19179-73, a Takxe cieayromme TEpMUHBI C COOTBETCTBYIOIUMH Ofl-
pPENCIICHUAMM:

3.1 3ennTHOE paccTosiHue CoaHIA: YToJ MEXAY HanpaBjJICHUEM Ha-
OmoaeHus B 3¢HAT U Ha COoJHUE.

3.2 nagup: Touka nepeceyeHus NMPOBEACHHON C IMMYHKTa HAOMOAECHUS
OTBECHOH JIMHHUU, C HEBUJAUMOU HaAMHU HaXOAAILICHCA MO4 FOPHU3OHTOM HeE-
OecHOM Chepoii; MPOTUBOIOIOXKHA 3CHUTY.

3.3 BHAMMbIE KOMIIOHEHThI: KOMIIOHEHTHI BOJHON 3KOCHCTEMBI, KO-
TOPBIE U3MEHAIOT ACACTBUTEIBHYIO HIIM MHUMYIO YaCTH KOMILJIEKCHOIO MO-
Ka3aTesid MpeSIOMIEHUS n=m+in’. 3JECh M - MOKA3aTeJb MOIJIOICHUS BU-
OUMEIX KOMIIOHEHTOB, N’ - MOKA3aTe/b PacCESHUA 3THX KOMITIOHEHTOB.

3.4 BHYTPHBOAOEMHBIE Npouecchl: BCEBO3MOXHBIE MMPOLIECCHI, ITPO-
XoAsallMe B BoAe, 0€3 aeTanu3alidi XMMUYSCKHX M OMOJIOTMYECKHX Ipe-
BpameHu. OTHOCUTCA K MpodheCCUOHANBHOM TEPMHUHDJIOTHH.

3.5 cneKTpbl APKOCTH BOCXOASIEro OT BOABI M3Jy4YeHHs: (najiee
CB) — HenpepbIBHOE pacnpeic/ICHUE SPKOCTH BOCXOAAILIEro OT BOJBI H3JTY-
YEHHUS MO IJIMHE BOTHBI.

3.6 cnexTp Ko3PpdunHeHTa APKOCTH: CIEKTP OTHOIICHUA SAPKOCTH
BOCXOIAIEr0 OT BOJAbI M3JIyYCHUS B 3aJaHHOM HAIMpPaBJICHHWHU K SPKOCTH
(MpH OJMHAKOBBIX YCJOBUIX OCBEILECHHS) HACAIBHO pacCEUBaAKOLIECH (1aM-
OEpPTOBCKOM) rOPU30HTANIBHOM ITOBEPXHOCTH, OCBELIEHHON CYMMAapHBIM I1a-
JAIOLIUM COJTHEYHBIM H3JTYYEHHUEM.,

3.7 TemHOBOH TOK: CHrHaJl, 3apErUCTPUPOBAHHBIA JATYUKOM CIICK-
TPOMETPA IPH 3aKPHITOM OOBEKTUBE CIIEKTPOMETPA.

3.8 cnexTp TeMHOBOro Toka: PacrnpeneneHue no JJIMHE BOJIHBI BEJIH-
YHHBI TEMHOBOTrO ToKa (nanee CTT).

3.9 TpyOka I'epmryna: YcTpoicTBO, pacnosararouieecs nepej o0nek-
THBOM CIIEKTPOMETPA H MO3BOJISIONIEE YCTAHABINBATh HEOOXOJUMBIH Yo
3pEHHA CTIEKTPOMETPA.

3.10 namOepToBCKHi 3TAN0H (3TANIOH): HeGonpluas mwiacTHKa, 10-
KpbITas WIH CIPECCOBAHHAA H3 BEILECTBA, OPTOTPOIHO PACCEUBAIOLIETO
COJIHEYHOE U3JIYUYECHHE, ITaJalollee Ha BOOHbIH OOBbEKT.

3.11 cmexTp 3TaNI0oHa: Pacnipenenenue o anuHe BOJHBI APKOCTH BOC-
XOJALIETO OT 3TAJIOHa U3nyuyeHus (nanee CO).
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3.10 mocroBoii nepexoa: KoMIuiekC COOpYKEHHUI, BO3BOAUMEBIX IPH
YCTPOMCTBE JIOPOrd HajJ BOJOTOKOM. B ero cocrtaB BXOIAT: COOCTBEHHO

MOCT, HACBINH MOAXOJ0B K HEMY, PETYJSAIMOHHBIE COOPYKEHUA (IJTaBHBIM
obpa3oM naMOBI).

4 CpencrBa H3MepeHHil, BCnoMoOrarejibHble yCTpPO#CTBA

4.1 CnektpoMetp S41. Usrorosurens ¢upma - Solar Laser Systems,
pecnyOiuka benapyce.

4.2 llopratuBHbld KOMOsOTEP ¢ USB-nopToM.

4.3 CueuManu3upoBaHHOES MPOrpaMMHOE ofecnedyeHue ANis yrpasJe-

HUEM CHEKTPOMETPOM uepe3 nopraTuBHei KoMneiotep (11IK) ¢ nporpam-
moit CCDTool, CCD — Array Toolket.
4.4 USB-kabenv.

4.5 Kpbiiiika Ha 0OBbEKTHB CIEKTPOMETPA C MOJIOYMHBIM CTEKJIOM.

4.6 TpybOkal epuyna.

4.7 JIaMOEpTOBCKMI 3TAJIOH.

4.3 Kpemiesue CrieKTpoMeTpa K pyKe — H3TOTOBUTh KPEIUICHUE CIICK-
TPOMETPA K PYKE U CTPAXOBOYHOE YCTPOMCTBO, PEAHA3ZHAYCHHOE IS Kpe-
[UICHHUA CIEKTPOMETPA K OINEepaTopy HIH MEPUIaM MOCTA.

S Meroa u3mepeHuii

CYIHOCTE METOJIa COCTOMT B IOJIYUYEHUH KAYECTBEHHOH INMEPBUYHOMN
CIIEKTPOMETPUIECKOM HHPOPMALMU — CIIEKTPOB APKOCTH BOCXOISAIIErO OT
BOJIbI M3lydyeHHs: (CB) u criekTpoB 3tanoHa (C3J) B BHAHUMOM JIMANA30HE
3JIEKTPOMArHUTHOTO CIIEKTPA — MPUTOAHOH A1l pelICHHUA NMPHKIAJHBIX 3a-
nau.

JlocTuraercs Takoe reoMETpUICCKOE MOJIOXKEHHUE CIIEKTPOMETpa OTHO-
CHUTEJILHO BOTHOM IIOBEPXHOCTH H 3TAJIOHA IIPH KOTOPOM CHIHAJl OT BOJAHbIX
3KOCHCTEM MHHHMAJIbHO MOABEPKEH BO3/ICHCTBHIO MELIAIONMX (aKTOPOB:
CHrHaJIa, OOYCIIOBIIEHHOrO 3€PKAILHBIM OTPAKEHHEM OT BOHNHOM IMOBEDX-
HOoCTH Kak CoJiHla (CoNHEeYHbIC OJIMKH) TaK U O00JIaKOB, Ha KOTOPBIX JIO-
MOJIHUTENBHO PAaCCEUBACTCA COTHEYHOE U3TYUCHHUE.
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6 IloaroToBKa K BbLIMOIHCHHIO H3MEPECHUH

lloaroroBka K BBIMOJIHEHHIO U3MEPEHUN CINEKTPOB APKOCTH COCTOMT
HX 2-X DTAIlOB:

a) o0y4YeHHE B J1aOOpAaTOPHBIX YCJOBHAX BBINIOJHEHHIO H3MEpPCHUIA
CIIEKTPOB APKOCTH CIIEKTPOMETPOM S41 ;

1) AeTalbHO O3HAKOMHUTBHCS C MHCTPYKUMEH IOJIB30BATENA CIEKTPO-
MeTpoM S41, NpWIOKEHHO! K CNEKTPOMETPY;

2) ycTaHOBUTH ynpasiawouyo rnporpaMmmy CCDTool 1 npoBectd Tpe-
HUPOBOYHEIE U3MEPEHHS CIIEKTPOB JIOOBIX OOBEKTOR WX MPEAMETOB B Jia-
OOpAaTOPHBIX YCIIOBUSX;

0) opraHu3aiMOHHLIN 3TaIl:

1) BEIOpaTh BOOHBIA OOBEKT HNIM OOBEKTHI, HA KOTOPBIX HMEETCS MOC-
TOBOH MEPEXON IJIA MPOBEHACHHUS ChEMKH;

2) yBEAOMHUTDb 0 (PaKkcy COTPYAHHKOB 'OJIOBHOTO IO PETHOHY (efie-
paJIbHOrO roCyAapCTBEHHOro yuuTapHoro npeanpusatua (PITLY) «Ynpas-
JIEHUE BEAOMCTBEHHOM oXpaHsbl (Y BO) MuHHCTEPCTBA TpaHcnopra Poccumy
O IJIAHOBBIX padoTax, MPOBOAANIMXCA Ha JOPOXHBIX MOCTOBBIX MEPEXOIaX.
(Punuanel 3TOM OpraHU3alMH HAXOMATCA Ha BCEHM TEppUTOpHU Poccum).
Komnust pakca aBnseTcs JOKYMEHTOM, KOTOPbIi NPEAbABIIAIOT COTPYAHUKAM
YBO, ocylIeCTBAAIONUM OXpaHy KPYIMHBIX JOPOKHBIX MOCTOBBIX IMEPEX0-
JI0B, 110 HX TPEOOBAHHIO;

3) COCTaBUTH IUJIaH PaboT JJid CHEMOK C MOCTOB. YUMTBLIBAsA, YTO CIICK-
TPOMETP SABJISCTCH NOPTATHBHBIM, OCOOBIX TPeOOBAHHH K TPaHCIHOPTHBHIM
CpEJICTBAM He MpeabABIAEeTCS. BO3MOXHO UCTIONB30BaHKE JIKOOOr0, HanubO-
JIE€ SKOHOMHYHOI'0 CIY>KEOHOrO TPaHCMOPTHOrO CPEACTBA MIIH, B OTACIb-
HBIX ClTydasXx, Jaxe o0LeCTBEHHOr o TpaHcnopra. Ha mmpokux Mocrax, rie
UMEIOTCA PE3EPBHBIE MOJOCH, MOXXHO OCTaHaBJIUBATh TPAHCIIOPTHOE CPEI-
CTBO Ha 3TOH pe3CPBHOM MOJ0CE MO cornacoBanmio ¢ corpyanukamu HIIC.
Ha MocTax ¢ ABYX NOJOCHBIM ABHXKEHHUEM, TPAHCIIOPTHOE CPEACTBO OCTaB-
JSI0T B HEMOCPEACTBEHHON 0U30CTH OT MOCTa. ChEMKY BBIMOIHAIOT, pac-
[10J1arasiCh Ha NeeXoIHbIX JOPOXKKaX. B 3aBUCHMOCTH OT LEIH CHhEMKH U
peliaeMbIX 33714, a TAKKe OT IIMPHHBI PEKH CheMKY NPOBOIAT HaJl cepe-
JIMHOM peKH, 003aTeNbHO, (Ha CyIOXOAHBIX peKaxX Hajll (apBaTepoM peku)
M Ha paBHOYJAJICHHBIX OT CEPECAUHEI PEKH PACCTOSHHUAX.

4) MOJMHOCTBIO 3apAJHTh aKKyMYJSATOPbl NOPTAaTUBHOIO KOMIBIOTEpA
(IIK) ynpasnsiioniero CreKTpoMeTpoM (HpPH IOJHOCTBIO 3apsKEHHBIX aK-
kymyJisitopax [1K Bpemst paGoThl B aBTOHOMHOM PEXHME OT 2 710 3 ),

4
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7 BoiNOJIHEHHE H3Mepenui

7.1 Onpenenutb Ha MOCTY MECTO Haj (apaTepoM peku. Ha KpynHbIx
CYJAOXOJHBIX peKax ¢apBaTep OTMEYEH COOTBETCTBYIOIIUM CYIOXOAHBIM
3HAKOM.

7.2 3aKpenuTh CTPaxOBOYHBIM YCTPOMCTBOM CIIEKTPOMETP MU YIIpaB-
o 11K

7.3 Coeaunuts USB-kabeneM cnektpoMeTp ¢ IIK. CHATE ¢ 00BbeKTHRA
KPBILIKY ¢ MONIOYHBIM CTEKIOM,

7.4 Bxmounts LIK. Ilocne 3arpy3ku Windows 3ammyCTUTh YIIPaBJIsAiO-
iyt nporpaMmmy CCDTool (nBOMHOM IETYOK), IIPH 3TOM aBTOMATHYECKH
BKJTIO4aeTCq criekrpoMetp, coequHeHHpld ¢ ITK Bup nadenu ynpasieHud
POrpaMMHBIM KOMIUIEKCOM HOpPEACTAaBJICH HA PHUCYHKE 1.

L, D Array Toolkil \
: Fite Tools View mm ._.5'5;:;;' Ffeip>
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Pucynox 1- Buja nanenu ynpasieHus nporpaMMHEIM KOMIUIEKCOM
CIIEKTPOMETpA

7.5 Onpeaenute NpOAO/DKUTEIIBHOCTh PETUCTpALMH, OKHO FExposure
(ms). (O6bIYHO, B cONHeunyto noroay — ot 2000 no 3000 mc. B macmyp-
HYIO oroay 310 Bpema Moxet aocturars 20000 mc). Bpems Beibupaerc
TakuM, 4ToObI Ha 3KpaHe 11K makcumyM CB nocturan or 10000 go 12000

5
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CIMHMII O IIIKAJIC MHTEHCUBHOCTH, HO €ro BEpLIMHA HE BHITJIAENa 00pe-
3aHHOH. OTMeTUTh mone Mode (pexxuM) B mojiokeHuH Single (equHUY-
HBI).

/1.6 3aperucTpupoBark CnekTp TeMHoBoro toka (CTT) (nmocine BriGpan-
HOr0 BPEMCHH PErHCTpaldy, COOTBETCTBYIOMIMI 3TOMY KOHKPETHOMY Bpe-
MEHH), KOTOPbIf HEOOXOJUMO BBIYMTATh H3 BCEX perucTpupyeMbx CB.

J1g 3TOM Lenu:

a) HOKaTh KHOIKY C BOJIHHCTOM YepToii (110 YMOMYAHHIO HAXKATA KHOII-
Ka ¢ NEpEUYEPKHYTOH BOJIHUCTOM qepToﬁ, T.C. aBTOMAaTHYECKOE BHIYMTAHHUE

CTT B 3TOM pexuMe He BBHINOTHAETCS); -...... j
0) BbIOpaThk ukciio CTT, no KOTOpeiM GyAET IPOBOMTHCS YCPETHEHHE
(00brMHO OT 3 nO 5) A 3TOrO ABMralOT Kypcop B mone BG frames:

B3 Erames §1 '-'*-ﬁ?

-~ H BpIOMpaloT Heobxoaumoe uucio CTT, mo KoTopsiM

[IPOBOAMTCSA YCPEAHECHHUE, YMEHbIIasd cTaHAgapTHoe uMcio 10 crpenkoit
«BHH3Y;

B) 3aKpBITh OOBLEKTUB CIIEKTPOMETpPA TAKMM 06pa3oM, YTOOBI HCKIIO-

YUTh JII00OE MONajJaHue B HErO CBETa M Haxats KHonky Get Background.

3 GetBackgound| 1016 31010 12 3kpaHe oTobpaxaerca CTT. Bee perucr-

pupyeMbie CB nipu maneHeiiieii cbeMKe nonyqam C BB[YETOM CTT

r) MOABECTH Kypcop Ha KHONKY Start P St | u  rerum
MPUKOCHOBECHHEM B I10JIE MAHMITYJIATOPA (AHAJIOT IEIYKA ((MBIIHI{OH))) 3a-
[TyCTUTh MPOHECC peructpauuu CB. 3aropurcs KpacHbIi KBaApaT Ha BpeMs
ChEMKH — HECKOJIBKO CEKYH]I;

i) ecu CB  «xopomuiiy», (3HaueHHe MO [IKAJE HHTEHCHBHOCTH HAaXo-

autcg ot 8000 mo 14000) 3aHecTH ero B onepaTHBHon namaTh (KHOIMKA C

i
KPAaCHBIM IUTFOCOM M CHHEM CTPENKOil BHU3 . Eﬁ) [Ipu 3TOM yBenMuuBaercs

YUCJI0 YKasbiBarowUiee KOJIM4ecTBO CB, H3HaUYaIbHO YKa3bIBAIOLLEE 2;
e) ecnd CB He momenaeTcs B mone 3KpaHa, MM CIIMIIKOM MBI, —

CTEPETh (KHOIMKA ¢ OOJIbIIMM KPaCHBIM KpEeCTOM .,?:) [losTOpHTE mpoIIe-

Jypy 1o 7.5 ¥ 7.6 Nepe4rcCIieHN a) - I). YMEHBLIUTL WM YBEIHYHTS npo-
AOJDKUTEIIBHOCTD PErHCTPALIMU, U OCIe 3TOro 3aHecT CB B onepaTuBHYIO
[IAMSATh;

JK) pOUENYPY CHEMKH MOBTOPUTEL 5 pa3. CB B XOpOIIMX MOrOmHBIX
YCJIOBUAX HNOJDKHEI 00pa30BaTh «OHY XKHPHYIO JIMHHIO» U HE HOJDKHEI OT-
JIMYaTbCA IPYT OT ApYyra 1o HHTEHCHBHOCTH Oosiee yeM Ha 20%. 1o npeg-

6
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BapUTENbHBIA (BU3YAJIbHBINM) KPUTEPUH NPABUILHOCTH BBIOOpA reOMETpPH-
YECKUX YCJIOBHM NIPOBEACHUS ChEMKH.

7.7  Jns Toro, 4ToObl coxpanuThk Habop CB B namsatH 11K, mpu mno-
MOLIM MaHHMyJATopa HK HaxaTh CIEIyIOULYIO N0C/IeI0BaTENBHOCTD KHO-

nok: File- Save (cM. pucyHOK 2). HaxxaTh KHOIKY . U‘.‘“"?Fi'fm, 3aTEM HAXKATh

KHOIIKY EF u CO3JaTh Mamnky, JI1 COXpaHEHUs (paioB C NOJTYYECHHBLIMM
criektpamu (Hanipumep « MOCTDI» na gucke C). Uma daiina 1onxHO co-
JAEPKATh Pa3/CICHHBIE HHXHHM ITOAYEPKHMBAHUEM HMSA OOBEKTa, MECTO
ChEMKH Ha OOBEKTE, pACCTOSAHUE OT OOBEKTUBA CIIEKTPOMETPa A0 BOJAHOM
[TIOBEPXHOCTH, AATY, MPOAOJDKUTEIIbHOCTh PErUCTPALlAM U BPEMA CHEMKH,
Hanpumep, \JIoH 3M @B 30m 07-10-09 5¢ 11-25.txt — cnexkrp p. J{oH,
3alaJHbIA MOCT, (popBaTep, pacCTOSHUAE A0 BOAHOM MOBEepXHOCTH 30 M, 07-
10-2009r., npOJO/DKHTEIBHOCTD PETUCTPALUH 3C, BpeMS ChEeMKH 114. 25
MHH. (CM PHCYHOK 2). 3ateM HaxkaTb KHONKY «COXpaHUTH». BhIAEIUTD BCE

nojiyyeHHele CB, HaxaB KHOIKY
;%

M HaXaTh KHOIIKY

. Ucnionp30BaHKEe B Ha3BaHUH ManoK H (paiIioB 3HAKOB «TOY-
Ka», «3arsTas» 1 Ap. 3HaKOB HEJONMYCTHMO).

PucyHoK 2 - 3anuchk cepuu CB, nONMy4yeHHBIX B KOHKPETHOM ITYHKTE
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7.8 HaxxaTh Ha KHOIIKY ... © OUMCTUTH 3KpaH [1K.

7.9 BeiOpath npoaOKHTENBRHOCTh peructpanuu ag CD (okoso 200
MC) B COOTBETCTBHHU C 7.5

7.9.1 3apeructpupoBars CTT gng 3Toro npoao/mKUMTENbHOCTH PETUCT-
panuu CO.

7.9.2 3apeructpupoBarh CJ, pacroyiO)XUB 00BEKTUB CIICKTPOMETpA Ha
0,15M OT 3TaiOHa H 3aHECTH B ONMEPATUBHYIO NMaMATh. [Ipolieypy peruct-
panuM NOBTOPUTE HE MEHEE TpeX pas. B pesyibTare HOHKHA MOJTYYUTHCH
«KMpHas JJUHUA» (CM. IEPEYUCIICHHUE XK) 7.6).

7.10 Ina Toro 4roObl coxpaHuTe Habop CD HA XXECTKOM JHUCKE, IIO-
BTOPUTH ACUCTBUA 1O 7.7. IloanucaTe nmoxyueHHbIH dain — « ITaJlon», yKa-
3aB MPOAO/DKUTEIHLHOCTE ChEMKH, — C BO3MOXKHBIM YTOYHEHHEM: 00JIayHO,
NEepUCTHIC 00J1aKa, ObIMKA M T.1. Paiin 3amucarh B TY XK€ MAaIKy, COAEpKa-
I(yI0 Ha3BaHHE MYHKTAa CbEMKH Ha BBHIOpAaHHOM BOJHOM 0OBeKTe. HMMs
daiina JOHKHO coaepKaTh UM O0OBEKTA, MECTO Ch€MKH Ha OOBEKTE, AaTy,

NPOAO/DKMTEIBHOCTG PErHCTpaliyMd ¥ BpeMS CbEMKH, HanpHMep,
\JtanoH Jlon 3M ®B 07-10-09 5c 11-25.txt.

IIpuMeuanue - CpeMKy npoBoAuTh «3a CoONMHUEM», TaK, YTOOBI MHHHMH3H-
pPOBaTh BIHMAHHE COJIHEYHBIX OJHMKOB M HHBIX npeameroB. g cpeaueit nojsiocsl Poc-

CHH CheMKY MpoBOoAUTh MEXNY 10 4 30 MUH 1 16 4 — IpH 5TOM 3€HUTHOE PaCCTOAHHE
CoJHLIA TOJDKHO OBITE He MeHee 45°.

8 TpeGoBaHHs 0€30NACHOCTH

8.1 IIpu BeinonHeHUH U3MepeHU CB HeoOxoauMo cobmoaarsk Tpedo-
BaHUE O€30MacCHOCTH, YCTAHOBJICHHBIE B nIpaBWiIax [ 7] (pasmen «llpu pabo-
T€ Ha CyAax»).

8.2 CbEeMKY NIPOBOJIAT BJIBOEM.

9 TpeboBanus kK KBAIHPHKALIHH ONIEPATOPOB

K BBINOJHEHHUIO H3MEPEHUH U 00pabOTKE UX PE3yJIbTATOB JOITYCKAIOT-
CA JIMLIA C BBICIIUM U CPEIHUM NPOPECCUOHATIBHEIM O0Opa30BaHUEM, OCBO-
UBLIKE NpoLEeAypY npoBeacHHA cheMKU CB, paboThel Ha OOpPTY CYyZIOB M Ha
BBICOTHBIX COOPYXKEHHAX, NPOIICAIINE CIEIHANBHYI MOAroTOBKY MO pa-
0oTe ¢ cnekTpoMeTpoM S41.
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10 YcnoBus BLINOJHEHHS H3MEPEHHH

[Ipn nMpoBEACHNUH U3MEPEHUH COOIIONAIOT CIICAYIOUIUE YCIOBUA:

- TeMmepaTypa OKpyxarouero sosayxa ot 5°C mo 40°C;

- atMocdepHoe nasneHue ot 84,0 no 104,0 klla (ot 630 no 780 MM. pr.
CT.);

- BJIAXKHOCTB BO3yXa — 0€3 OrpaHuucHMI;

- BpeMsi CbeMKH ¢ 10 u 30 Mmun 10 16 430 MuH;

- CbEMKY HPOBOJAT Ha OCBEILUEHHOH (HE 3aTEHEHHOH MOCTOM) YacTH
BOJHOI'O O0OBEKTa;

- 3eHUTHOE paccTosHre ConHLa — He MeHee 45°;

- IMTAHUE CIIEKTPOMETPA — OT aKKyMyJIsTopHBIX OaTtapeit I1IK mo USB
— Kabdemo.

11 KorTpoJb KauecTBA Pe3y/iLbTATOB M3MEPEHHIl
11.1 O0mue noJioxenust

KoHTposib Ka4ecTBa pe3yJibTaTOB U3MEPECHUM IPEeAyCMAaTPUBACT:

- ONIEPATUBHBIA KOHTPOJIbL UCIIOJIHUTEIEM KQ4eCTBa MPOLECLYPHI IIPOBE-
ICHUA U3MEPEHU (Ha OCHOBE OLIEHKH TMOTPEIHOCTH) HEMOCPEACTBEHHO BO
BPEMS BBINTOJIHEHUS CHEMKHU;

- KOHTPOJIb MPABUJIBHOCTH PE3YJIHTATOB U3MEPEHUIH B J1a0OparopHbIX
YCJAOBHAX, MOCHE NMPOBCACHUA CHEMKHM (HA OCHOBE 3KCHEPTHOM OLICHKH
¢opmbl CrieKTPOB K0P PHULIMEHTOB APKOCTH ).

11.2 AAropaT™ onepaTHBHOI0 KOHTPOJIA MPOLEAYPbl BHINOJIHEHUS
H3MEpEHHI

11.2.1 KoHTpOJIE HCTIOMHMUTEIEM NIPOLIEAYPbI BEIIIOJHECHUS U3MEPEHUM
MPOBOJAT IIYTEM [0 NMApHOro cpaBHEeHUA nepBHYHBLIX CB M, 3ateM, CO B
COOTBETCTBHH C IMPUNOKEHHEM A.

11.2.2 CnexTpbl, HE NpowIeAIKME NPOUEAYPY NEPBUUHOIO KOHTPOId
YIAJISIOT U3 MacCHBa NCPBHYHON UHpOpMAIMK (CM. IPUIIOKEHUE A).
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11.3 ANropuTM KOHTPOJIS KayecTBa pPe3yJbTATOB H3MEpEeHHUH B
J1a00pPaTOPHBIX YCJIOBHAX

B nabopaTopHBIX YCIIOBHAX BBIIIOJHAIOT NEPBUYHYIO 00paboOTKy BCeX
3apETHCTPUPOBAHHBIX CIIEKTPOB H CO3JaKOT MACCHB CIIEKTPOB KO3 HULM-
€HTOB APKOCTH, KOTOPHIE MOT'YT OBITh HCIIONB30BaHbI IMOO ) TOMEILICHMS
B COOTBETCTBYIOIHI MACCHB CIICKTPOMETPUUYECKMX NAHHBIX, JTUOO B MPO-
IeAYypax HMHTEPNPETALIMU CIIEKTPOMETPHYECKOH MH(pOpMAaLIMH, COTJIACHO
A.6 (npunoxeHue A).

12 Odopmiienne pe3yabTaToB H3IMEPEHH

12.1 Hasanue daiina, cozgansoro B nporpamme CCDTool ponxuo
CONEPXKaTh:

- UM O0BEKTA;

- MECTO Ch€MKH Ha OOBEKTE;

- paccTosHHE OT OOBEKTHBA CIIEKTPOMETPA JI0 BOAHOM IMOBEPXHOCTH;

- Aarty,

- HPOJOJDKUTEIBHOCTD PErHCTPaLHHY;

- BpEMS CHEMKHU. _

Hanpumep: /Jon 3M_®B 30m_07-10-09 Sc 11-25.txt.

12.2 ®aiin, coaepxamuid CO NOANMUCATD — «ITATIOH).

10
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IIpuaoxenue A
(cripaBOYHOE)
IHopsiaok paboThl ¢ NpOorpaMMHBIM ODecIeYeHHEeM Il KOHTPOJISA
Ka4eCcTBA H COXPAHEHHUS CIIEKTPOB NPH JHCTAHINHOHHOH ChEeMKe
BOJAHBIX 00bEKTOB

A.1 B pe3yinbTaTe cieKTpoMeTpuueCcKoi CheMKkH CB coxpaHsAloTcs B
nporpaMme CCD-Array Toolkit B TekctoBoM dopmare (*.txt). Jna oneHKH
BOCIIPOU3BOIMMOCTH PE3YJIbTATOB HEOOXOAUMO MOJYYHTH OTHOILICHUS UH-
teHcuBHOCTEN CB npyr Kk npyry. Otkpoiite B CCD-Array Toolkit dainbl

CB u C3 (MeH10 File-Open unu KHOMKa _LE_?}‘, CM. pUCYHOK A.1).

PSS I I AN I T TR I IR I T I AT T R A AT RS AR N TR TR e

Aave cwerr.,  Kmovesmie.. Paznep Cuyenca
8eon_3M_©B_30s: §7-10-08 5¢_11-2502

F
g s R SR ::_
Ly

|||||||||||

o g

- -
REEE RN e S o

P dre i o e e e o e el

g2 248

Pucynok A.1 - O0mmuii BUJ NaHEIH HHCTPYMEHTOB MPOrpaMMBI yIIpaB-
neHuda cnekrpoMetpoM CCD-Array Toolkit. Ha BcTaBke nokasaH
pe3ybTat 3arpy3ku CB u CO

11



PJI 52.24.729-2010

A.2 Ha Bonpoc 0 HEOOXOMMOCTH 3arpy3KH JaHHBIX KaJIHOpoBKHU (Do
you want to load calibration data from this file?) oTBe4aroT Kak MoJIOXH-
TEJIbHO, TaK ¥ OTPHULIATEILHO (CM. PUCYHOK A.2).

S5 F R - Lo i e b e R R R R I NPT R PR TP P R RN R R LR R P P P P P T R R R e e e e e PR PRI PP PP RN R FT TR L ER R LR R R RS EE PRI R LR LT RPN NN IR RS R Ry e s
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CHG Y eev T Riode i

- } _.E- _ * : . : e L
E : -4 . 3 7' . ; :
e o | R =i A%l -
3 : -4 : : TRas .
Py e N e ey s L] r‘l‘"'I'l'El"l'l"l"rr.'r--'F- s @S ST e e s e e e e B C R Ll b e e
€ g e e i

o1eeas.

sl
B Grat : . § :
EERES SRR R Ry R SR N . -.u'-i':-‘i: - L g k- - .'.;-._. :
................................... e T e W ] | _.-._{: ;:": 5 % i
Caratr & ] v 1 r. 3 ' J
E.u PP s H __ g . ._.,:.' .:,:' : "!- g L % @
¢ g R : : t 1 ' - N
b s % T % et - 1Y
v o . " e B} =
ool ol ol i ﬁ' ﬁigzi:: T Rr T I Sl wE B B aSes me W B Eeed @ecd # mrgE-@ 4 @ B o-ee= omn @ & mEow @ (’r‘fu"'-?g - mw e s - 3 e B RS EEeE S F O SESE SRS § Gl R el -h‘{c' e T Ll LR I T T e B
o : . K it . ke o
BGfames (10 2 | -. 5
=iy S 2 4 o s

Eoment ““““‘*;f £ 44 AP

PucyHok A.2 - 3anpoc 0 He0OX0UMOCTH KaTHOPOBKH CIIEKTpOMETpa
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A.3 B pesynsbtare, okHO nporpammbl CCD-Array Toolkit nMeet Bup,
noKa3aHHBIA Ha puCYHKe A.3. [lepebupas 3aKnagky « AKTUBHBIE CIIEKTPBI»
Active spectrum Ha NaHENM UHCTPYMEHTOB CJIEBA, MPOBECTH BU3YAJIbLHYIO
IKCHEPTHYIO OLICHKY dopmel CB.

. s E -3 o, BT . = o ; :1 S R gk W e B :
2l &8 A E3y R =8 4 Doy SAGENIENEN  §
e Sy R s, o LEET N ; J.H..',l..'a' : A

T o -.'! N
A A A S AT R PO .

- L "
r et "
e 3 o L
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g o "
= g e s e
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- _1.'.1.:.. s .'*:'.E:':
o~ F S . .

3 L) - i - F' : o
L : ; %

"j_;;-"h“;i Hi.ﬁ k2 : .

A e A AR A i R R, B R B SR A S B a . nm s L a nE T A Spndi a4 ok = 5. 4

Copp e s

T o wan ek i

: e :
" e .

i ~%
" O '
. - - - 1 4 o L - -l - - - - ey - - . - - .‘-\ .
o : . : b : " A
{-" "--
e ; : w"""‘!""ﬁ“ g
H‘. r.}-‘:‘- = N L] -' N*.w*#-. %‘_"w-_.-_“w 'ﬁ'%
- a L L

B : g

ear o A A A8 AR ARAR AR AR R A A AL AL A A AR A A A A A i A A A A A A A A S, 0 A B L B A A 4, 3,85,

- w 28 o 12 1% & 3

L T T 5% 2 R e %268 %196 Y
Covg S eenh WS wie d SRR RN R

PucyHnok A.3 - IIporpamma CCD-Array Toolkit ¢ 3arpy)>k€HHBIM (paitiom,
cogepxamumMm CB. Bau3y ormeuensl C1T.

A.4 JIna no nmapHoro cpaBHeHud CB u, 3atem, CO HEOOXOAUMO BOUTH
B MEHIO T00ls - Spectra processing, WIN HAXaTb COOTBETCTBYIOLLYIO KHOII-

£ ==
Ky _“! B MaHe/ M HHCTPYMEHTOB.

A.4.]1 B oTkpsIBLHIEMCA OKHE Spectra processing B JIEBOM BEPXHEM [10-
ne BeIOMparoT oauH U3 CB, B HHXKHEM JIEBOM — IpYroM, KHONKa Reference

13
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E% NOJ/DKHA ObITh Haxkarta. [Ipu 3TOM BO BCTPOEHHOM OKHE CIpaBa OTO-
OpaxxacTcs pe3yJIbTaT ACJICHUA CIIEKTPOB.

A.4.2 g CO HeoOxoaumMo noBTOPUTH A 4.1.

A.4.3 OtHolueHue uHTeHcHBHOCTE CB unu CD 10o/KHO OBITE OJIK3-
KO K KOHCTaHTE (KakK 3TO MOKa3aHO Ha pUCYHKE A.4), B IPOTUBHOM ClIyvyac

(cM. pUCYHOK A.5) 3apeructpupoBannbiec CB unu CO oTOpakOBBIBAIOT.

AN 2 L ey = S B Er] T . R PR RS FETE A S P A
T
et
HHEIHE TR et R e N e eprafaiptafrai Pt e e S et il ool Pt el tefatgralinfginfainiialealeafifl s AT - R ol feiuteifafeffufoffof o ok el o ke, B R T eegin o P Sl B Bl N ) FE Rl ki ol e LI oo oo ] I -l e
5 ’ . samyma e
e : .
= A%l
= v
= 5 "
Seututattaratl Claratandandl B, 2 i
,-\.q.-.-\.,-\.-.-.,-.-...r.-.{.-.,-;ﬂ..-::.i..-' o st b uw LH:M%HWJWM i Pl S T o P wmamww e R
% >
'
- '

L
"

CreKmp Apkocmy m, 2 Pesymmam ﬂe.t;eﬂﬂg crekmpos

W

iy
gt Do e W v
8, sl . :
- 4
d . X

Pucynok A.4 — OtHowieHue uHTeHCUBHOCTE CB-2 1 CB-4 6:1u3K0 K
KOHCTaHTE ¢ TpeOyEeMbIMU OTKIIOHEHUAMHM B BBIOPaHHOM
nuana3oHe BOJIH OT 420 no 750 um.
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Pucynok A.5 — OrHomenue nHTeHCHBHOCTEM CB-1 M CB-2.
OTKJI0OHEHHUA B BBIOpaHHOM Juana3oHe BOJIH OT 420 1o 750 uM
[IPEBBILLIAIOT AOITYCTUMOE.

A. 4.3.1 CB, He ynoBJIETBOPAIOMIKE YCJIOBUIO A. 4.3 yAaIsAIOT U3 Mac-
CHBA COXPaHACMBbIX JaHHBIX.

A. 43.2 Jlna ypaneaua CB, ero BeiACHAIOT B 3aKinangke Active
spectrum Ha NaHEJHM MHCTPYMEHTOB CJieBa (CM. PUCYHOK A.6), 3aTeM 3a-

KpbIBAKOT 3aKJIaJKy U HOKUMAIOT KHONKY Delete active spectrum »-—!

PucyHok A.6 - 3akinaaka Active spectrum

15
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A.4.3.3 CB, ynosnetBopsromue yciaoBuio A.4.3 NOAMUCHIBAIOT, U3ME-
HSA UX Ha3BaHUE B 3aKJiaJiKke Active spectrum (CM. pUCYHOK A.7),

A e wctmm

Pucynok A.7- U3MeHeHue HazBaHuii CB

A.4.3.4 JIna coxpaneHus ocrtaBmmxcsa CB, ynoBieTBOpSAIOMUX YCIIO-
BUIO A 4.3: BoiOparoT MeHIO File, 3ateM Save. B mosBHBILIEMCSI OKHE Save
spectra (CM. pUCYHOK A.8) oTMeYaroT CB ynoane'mopmomnx YCIIOBHIO A

LS 3 E e '1,-

4.3. Haxxumarotr kHonKy Qutput file Sulputhie. | g BBOIAT MMS daiina, Ko-

TOPOE COAEPKHUT: UM OOBEKTA, MECTO CHEMKH Ha O0BEKTE, paCCTOSHUE OT
O00BEKTHUBA CIIEKTPOMETPA A0 BOAHOM NMOBEPXHOCTH, AATy, MPOAOIKUTEIb-
HOCTD pErucTpanym H BpeMs CHEMKH, (Harpumep:

\ILOH 3M__®B 30m_07-10-09_5c_11-25.txt). Haxate KHOmNKy Save

16
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M W’iﬁw
Pucynok A.8 - Coxpanenue CB, npoimeamux npoueaypy oTOpakoBKH

A IpAIoAHbIX AJid IMIOMCILICHHA UX B CHCHH&}IHSHPOBaHHBIH
MaCCHUB JaHHbIX

A.5 K npomenmuM otOpakoBky CB nob6aButh npomeamue orOpaxkos-
Ky C3O. Jlns 31oro:
1) orkpeite B CCD-Array Toolkit ¢aiin orOpakoBanHeix CB (MeHIO

File-Open unu KHOIIKA )
2) otkpeltb B CCD-Array Toolkit daiin orOpakoBanHbix CO (MEHIO

File-Open uny KHOMNKa = }). ITpu 3TOM HEOOXOAUMO pa3pelIUTh JOOABIIE-
HHE JAaHHBIX K CYLUECTBYOWMM (Add loaded spectra to existing- Yes - pu-
CYHOK A.9).

17
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PucyHok A.9 - 3arpy3ka HECKOJIBKUX CIEKTPOB
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A.6 B pesynbrare, okHo nporpaMMbl CCD-Array Toolkit umeer Bun,
NOKa3aHHBIM Ha puCyHKe A.10.
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Pucynok A.10 — CB u CO B BHaE, NOATOTOBICHHOM AJIS1 COXPAHECHUS B
CHELUATH3HPOBAHHOM MACCHBE JAHHBIX

A.7 Coxpanuts CB n CO B ogHOM Qaiine: BeIOpaTh MEHIO File, 3aTeM

cnekTpsl. Haxxate kHonky Qutput file

Suputlve.| u BBecTH MM (ailia, KO-

TOPOE AOIKHO cojiepxkaTh: UMa 00BEeKTa, MECTO ChEMKHU Ha 00BEKTE, pac-
CTOSIHUE OT OOBEKTHBA CIIEKTPOMETpPA A0 BOJAHOM MOBEPXHOCTH, JATy, IPO-
NOJDKMTEIBHOCTh PETUCTPALMU U BPEMSA CHEMKH.
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v flow 3M_PB_1124 o
v Dlow 3M_PB_11-25 Invert Selection.

| Ew Hm_‘m—¢3_11'w FESVIMUREEFENFVILSENPISPRPINSIPNSPRIE.
e Spectumb ~ Savelt

:
e Spectrum} ERSAE R _gl
:

PucyHok A.11 — Coxpanenue CB u CO
A.8 JIna npoBepku kKOppeKTHOCTH noayuyeHus CB B nabopaTopHbIX
YCJIOBUAX U TPUTOJHOCTA HUX [JIS BKIIOYCHMS B CHECLUATIM3UPOBAHHBIN
MacCCUB JaHHBIX 3apeructprupoBaHHble CB npeolpa3yroT B cneKTpel Ko3(-
¢uumMeHToB ApKOCTH. J[1s1 3TOro HE0OXOAUMO:
1) B OkHe Spectra processing BoIOUpaTh B JIEBOM BepxHeM noiie CB, a B
HIDKHEM JIEBOM - CJ (CM. pHCYHOK A.12).

2) COXpaHHUTh pe3y/bTaT, HAXKaB KHOMKY Save fo file W8 BHU3Y OKHa
Spectra processing (CM. pUCYHOK A.12).

JUia ynoOcTBa JanbHewen oOpabOTKHA COXpaHEHHBIE B LU(PPOBOM
BUJIE CIIEKTPbl JOJ/DKHBI OBITH 3amucaHel B ¢opMmare Microsoft Excel
(*.xls). Ama ¢aiina nomxHo coaepkate: UM 00beKkTa, MECTO CHEMKH Ha
00BEKTE, paCCTOSHUE OT OOBEKTHBA CIIEKTPOMETPA A0 BOJHOM MOBEPXHO-

CTH, JIaTy, MPOJODKUTEIILHOCTh PErUCTPALIMK U BPEMS CHEMKH.
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PucyHok A.12 - Tlonydenue criekrpa KO3pHUIHEHTOB APKOCTH
BOJIBI
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JIMCT PETUCTPAIMA U3MEHEHMIA

Homep Homep nucTa (CTpaHULB) Homep Ilon- Jara
H3MEHEe- TOKYMEH- IHCH
HHA U3ME€ | 3aMe- | HOBO- aHHY- Ta BHE- | BBEIE-
HEH- | HeH- | o JIUPO- (OPH) CeHHs | HHA
HOro BaH- u3Me- | H3IMeE-
HOTO HOro He- | HEHHH
| HHH
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