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BUBJIMOTEKA CIIEKTPAJIBHBIX XAPAKTEPUCTUK I'EOI'PAOUYECKUX
OBBEKTOB B CTPYKTYPE I'EOIIOPTAJIA MI'Y numenu M.B. JJOMOHOCOBA

PaccMoTpeHa KOHIENIUS CTPYKTYpBI CIIeKTpanbHoi Oubmuoreku I'eonoprana MI'Y. Ongna u3 yacteit
CIEKTpaTbHON OMOMHOTEKH conep kuT HHpopManuio o pacteHusx Cesepa (Konbckuil momyoctpos). Crek-
TpbI 00BEKTOB IPOCTPAHCTBECHHO NPHUBSI3aHbI K 0a30BOM KapTe MECTHOCTH, a TAK)Ke HAJIOXKEHBI HA MHOT030-
HaJIbHBIC U TUIICPCIICKTPAJIbHBIE KOCMUYECKHUE CHUMKH TEPPUTOPUN U TEMATUYCCKHUE KapThI, IIOJIYYCHHBIC B
pesyipTare pemudpupoBaHus CHUMKOB. [1pu dopmupoBaHuu OMOIMOTEKH OCHOBHOE BHHMAaHHE YIETIECHO
CIICKTpaM TUIIUYHBIX BUIOB paCTeHHﬁ. B HOHy‘IeHHOﬁ KOJUICKIIUHU CIICKTPOB YYTCHBI BapHalluu CIICKTPaJib-
HBIX XapaKTePUCTHK OTIEIbHOIO BHJA, CBA3aHHBIC C Pa3jIM4MeM YCIOBHH MpOU3pacTaHus (Hampumep,
YBIQXXHEHUEM, dKCIIO3UIMEH U KPYTU3HON CKIIOHOB, CBOMCTBAMH ITOYB H JP.), XapaKTEPOM U CTCIICHBIO TEX-
HOTE€HHOI'0 BO3JICHCTBHUS. ABTOpaMHU CIIPOEKTHPOBaHA CIIEKTpaibHasl OMOIMOTEKA CEBEPHBIX PACTEHUM, BKIIIO-
Yaromias CeAyoIie OCHOBHBIC JIEMEHTHI TSI KK I0r0 00bEKTa: ONMCAaHNe O0BEKTA, JaHHBIE CIIEKTPOMETPU-
YECKMX M3MEPEHHI B BUE TEKCTOBOTO (haiina u rpaduku, reorpaduueckue KoopauHarel 1 Goto odpasua.

Knroueguie cnoga: cieKTpanbHble OHONNOTEKH, TaHHBIE TUCTAHI[MOHHOTO 30HIMPOBAHMS, THIIEPCIIEK-
TpalbHbIe KOCMHUYECKHE CHUMKH, pacTeHus Cesepa, I'eomopram MI'Y.

Bgenenne. CriekTpasibHble OMOIHOTEKH, MK OUO-
JUOTEKH CHEKTPAILHBIX XapaKTEPUCTHK OOBEKTOB Ha
MOBEPXHOCTH 3eMJIH, MPEACTABIISAIOT CO00M LEHHBIN
WCTOYHUK WH(pOpMAIMK sl 00paboTKU TaHHBIX JIUC-
TaHIIMOHHOT' 0 30HANPOBAHUS, OHU HE3aMEHHUMBI ITpH Je-
MUQPPUPOBAHNHU TUMIEPCIIEKTPATBHBIX KOCMHUYECKIX
CHHMKOB, KOTOpBIE COfIepKaT MHPOPMAIIHIO O TOHKHX
CIIEKTPATBHBIX PA3TUYHAX OOBEKTOB U SIBIICHHH.

B cBs3u ¢ 3amyckom B 2013 1. poccuiickoro cmyT-
Huka «Pecypc-II» ¢ runepcnekTpanbHON anmnapaTypoi
Ha OOpTy, a TakKe HAUYaTBIMH paHee OermopyCccKo-poc-
CHUMCKMMHU DKCIEPUMEHTAMHU IO TUIEPCIEKTPAIBHON
CcheMKe ¢ OopTa MexIyHapOIHOW KOCMHYECKON CTaH-
uun (MKC) 1 Hanmu4reM B OTKPBITOM JIOCTYIIE THUIIEp-
CIIEKTPaNIbHBIX KocMuueckux cHUMKOB EO-1 Hyperion
3a]1a4¥ 110 CO3/IaHUI0 OMOITMOTEK CIIEKTPaIbHBIX XapakK-
TEPUCTUK PA3NUYHBIX IMOBEPXHOCTEH CTaHOBSATCA BCE
0osiee BOCTpEOOBAHHBIMHU.

OtmMmeruM, YTO Ha CErONHSIIHMN JeHb B Poccuu
OOIIEIOCTYIHBIX CIEKTpaNbHbIX OnbOmuorek Her. [lo-
3TOMY CO3[aHME CIEKTPAIbHBIX OMOIMOTEK Ha OCHOBE
CHUCTEMAaTHYECKUX HAa3eMHBIX CIIEKTPOMETPUUECKUX
W3MEPEeHUH TMpPeNCTaBIsAeT aKTyalbHYIO 3aJady s
MOBBIIICHUS JOCTOBEPHOCTH ACMIN()PUPOBAHHS KOCMH-
YECKUX CHUMKOB.

leomopran MI'Y — reonHpOpMaIIHOHHBII KOMILUIEKC,
BKJTIOYAIOIIHH annaparypHylo U IpOrpaMMHYIO YacTH, a
TaKke 0a3bl JaHHBIX KOCMHYECKHX CHUMKOB U KapT, KO-
TOpbIE PETYSIPHO TOIMONHSAIOTCA HOBBIMH MaTepHalaMH
KOCMHMYECKHX ChEMOK, a TaKKe MaTepHaIaMH IOb30Ba-
Teneit camoit cuctemsl [Kacumos u ap., 2013]. It Beex
none3oBarenei [eonoprana MI'Y peannzoBaHa BO3MOX-
HOCTB J0CTYIa K (aiilIoBOMY XPaHUIIHIIY KOCMHYECKHX
cHuMKoB U ['eonopraimy MI'Y u3 1r000i TOYKH MHUpa 110
nHTepHery. KpoMe Toro, CcyIiecTByeT OTKpbITas 4acTh
Teomoprana MI'Y, Ha KOTOpO# MyONUKYIOTCS PE3Yib-
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TaThl HAYYHBIX ¥ Y4€OHBIX IIPOCKTOB, BHITIOHEHHBIX Ha
OCHOBE Pa3ITUYHBIX MTPOCTPAHCTBEHHBIX JAHHBIX.

TakuMm 00pa3om, ecTh BCE MPEANOCHUTKH UCTIOb-
30BaTh Iuiardopmy ['eonmoprana MI'Y s Gpopmupo-
BaHUs U Pa3BUTHUS CIEKTPATBHBIX OMOIMUOTEK, YTOOBI
miaTdopMa 00bEIUHSIIA IPOCTPAHCTBEHHYIO COCTaB-
JISIIOIILY1O0, TIPEICTABICHHYIO reorpad)naecKoil OCHOBOM,
MarepraliaMy JUCTaHIIMOHHOr0 30HANPOBAHUSL, PE3YIIb-
TaTaMHU MX TEMaTHYECKOTO eI (PPUPOBAHHS, U CIICK-
TpaJlbHbIE XapaKTePUCTUKAMU OOBEKTOB, YTO JO Ha-
CTOSIILIETO BPEMEHH He OBLIO pean30BaHo.

Co3naHue CHeKTpabHBIX OMOJHUOTEK Ha OCHOBE
CHUCTEMATHYECKUX Ha3eMHBIX CIIEKTPOMETPHYECKHUX
M3MEPEHUH SIBIIAETCS aKTyaJIbHOM 3a7adeil A paguo-
METPUYECKON KaTHMOPOBKH TAHHBIX JUCTAHIIMOHHOTO
30HJIUPOBAHMS U TIOBBIILICHHUS JIOCTOBEPHOCTH JICTIH (-
PHUpOBaHMS CHUMKOB.

Llenp HamMX MCCIIEIOBAaHUM — CO3AaHNE TUJIOTHOM
BEPCUU CIIEKTPAILHON OMOIUOTEKH IS CEBEPHBIX pa-
CTEHUI1 U HEKOTOPBIX APYrux 00bekToB Koibckoro mo-
JyOCTpPOBA.

B cooTBercTBHM C MOCTaBJICHHOH IENbIO OBLITU
MOCTABJICHBI U PENIATUCH CIIEAYIONINE 3a1a4H:

— (opMYITHPOBKa MTPUHIIUIIOB (POPMUPOBAHMS CIICK-
TpaJIbHOM OMOJINOTEKH;

— MOJy4YEHHE CIIEKTPAIBHBIX XapaKTEPUCTUK pa3-
JNYHBIX 00BEKTOB;

— CO3JJaHHE MTUIIOTHOM BEPCHH CIIEKTPaIbHOM OM0-
nuoreku ['eonmoprana MI'Y.

Marepuanbl 1 MeToabl ucciienoBanmii. Coop u
TIOITOTOBKA TAHHBIX TSI CO3/TaHUSI CIIEKTPAIBLHON OMO-
JIMOTEKH Pa3TUYHBIX TPUPOTHBIX 00BEKTOB IPOBOJISATCS
aBTopamu ¢ 2011 . I3mMepeHys BBITIONHEHBI C TTOMOIIBIO
runepcnekrpopanunomerpa «FieldSpec3 Hi-Res»
(ASD Inc.), npeaHazHauYeHHOTO TSI U3MEPEHHSI a0Cco-
JIIOTHBIX 3HAYCHHI YHEPTETHYECCKOM IPKOCTH U KOdPPH-
nuenTa crnekrpanbHoi sipkoctH (KC) ¢ paspernennem
ot 3 uMm (B nuanasone 350—1000 am) 1o 10 am (B nua-
nazone 10002500 um), mpubop 3akyruteH o [Iporpam-
Me pasButust MI'Y nmenu M.B. JIomoHOCOBa.

B 2012-2013 rr. orpabarsiBanach METOIUKA H3-
MepeHwuit, momydeHo okono 200 criekTpoB s Oymyrneit
oubnuoreku [3umun u np., 2014], a B 2014 . pabora
OblIIa OPHEHTHPOBAHA Ha pealu3alllio POEKTa 110 CO-
3TAHHI0 OMOTMOTEKH CIIEKTPAIIBHBIX 00pa30B apKTHYEC-
kux pacrenuit (Spectral library of Arctic plants) mo npo-
rpamme EC a5t mogep KK ceTH HaydHBIX U 00pa3o-
BaTenbHBIX apkTuyeckux ctaHuuii (INTERACT;
WWwWw.eu-interact.org).

N3mepenns criekTpoB pacTeHHM MTPOBOJUINCH HA
KonbckoMm n-oBe B 2012—2014 rT. KaK KOHTAKTHBIM, TaK
1 OECKOHTAKTHBIM METOAMH B IOJICBBIX YCIOBHSX, a
TaKKe B JJa0OPaTOPUU TI0 ABYM HAIPABICHUSIM: H3Me-
PEHUS THIIUYHBIX BUJIOB PACTCHUH B Pa3HBIX JKOIOTHU-
YECKHUX YCIIOBUSX, U3BMEPEHH ST HauOoIee THIMYHBIX KO-
CHCTEM TI0 IPOPUIISIM C XapaKTEPHBIMH COYCTAHHUSIMH
pacTeHuit (MUKPOIIEHO3aMH ).

B monyueHHO# KOJUIEKIIUH CIIEKTPOB YYTCHBI Ba-
pHAIMH CIIEKTPAITBHBIX XapaKTEPUCTUK OTICTBHBIX BU-
JIOB, a TaK)Ke UX COYETAHUH, KOTOpPhIE CBSA3AHBI C pa3-
HBIMH YCIIOBHSIMH ITPOU3pACTaHUs (HAPUMEp, C yB-

JIAXKHEHUEM, SKCIIO3ULINEN U KPYTU3HOM CKIIOHOB, CBOM-
CTBaMH TIOYB H JIp.), XapaKTepOM U CTENEHBIO TEXHO-
T€HHOT'0 BO3JICHCTBUS.

[Ipu cnekTpomerprueckux paboTax MPOBOAMIN
KOMILICKCHBIE OTMCAHUS TEPPUTOPHU H (HUKCHPOBAITH
YCIIOBHSI OCBEIIEHHOCTH. Beero B OMOIMOTEKY BKIIHO-
4eHo okomo 500 06pa310B OT/AENBHBIX BUJIOB PACTCHHHA
M UX COOOIIECTB B PA3IMUHBIX YCIOBHIX MECTOOOMTA-
HHW ¥ IIPU PA3HOM TEXHOT'€HHOM BO3/ICHCTBHH.

Pe3yabTarhl HcC1eI0BaHUIT U UX 00CY:KIeHHeE.
Onvim co30aHus cnekmpaivHblx ouonuomex. ONuH 13
MPUMEPOB CO3JaHMS CIEKTpaJbHOW OHOIHOTEKH —
ASTER Spectral Library [ASTER..., 2015], ata 6u6-
JMOTEKa co3JaHa IS OJICPKKH JACIIHPPUPOBAHHUS
14-kananpHbBIX CHUMKOB cucteMbl ASTER co cnyTHH-
ka «Terray». Texymas Bepcust oubmuoreku (2.0), BbIy-
meHHas B gexkadpe 2008 1., cogepxut 6onee 2400 criek-
TPOB IIPUPOIHBIX ¥ HCKYCCTBEHHBIX MATEPUATIOB U3 TPEX
KOJIJIEKIIMN JJaHHBIX — YHUBepcuTera [[xoHa XONKuH-
ca, Jlabopatopuu peakrrroro nmxennss HACA u 'eo-
norudeckoit ciyx0s1 CIIIA [Baldridge et al., 2009].

Bubnmoreka ocHaleHa ONMCaHHEM METOJMK CIIeK-
TPOMETPUUYECKUX U3MEPEHUH AJIs1 KaXKI0W KOJUIEKIIUU U
nHTep(eiicoM MoMCKa CIeKTPOB 110 Tuly obbekTa. [Toc-
JIE TIOMCKa MOXKHO BH3YaJI3UPOBATH CIIEKTP BHIOPAHHO-
ro 00beKTa (TONBKO OIMH) M CKayaTh TEKCTOBBIN (paiin
nmanHbIx (3HadeHust KCS Ha pasHO#l AyinHE BOMHBI) s
CaMOCTOATEIILHOM BU3yaJIM3alluu U aHanusa. Mmeercs
BO3MOYKHOCTB OECIIIIATHOTO 3aKa3a Bcell OnOIMoTeKy Ha
CD-ROM. Ha aprycr 2014 r. bubnmoreka comepkana
1748 criekTpoB MUHEpaNIOB, 473 CIEKTpa TOPHBIX TIOPOI,
69 crieKTpoB MOYB, 4 ClIeKTpa PacTUTEIBHOCTH, BUIOB
pacTeHuid, 9 CIIeKTPOB BOJBI, CHETa U JIblIa, 84 CIIeKTpa
WCKYCCTBEHHBIX MaTEPUAJIOB, 17 CIEKTPOB JTyHHOTO IPYH-
Ta 1 60 CIIeKTPOB METEOPUTHBIX MaTepuajoB. M3mepe-
HUSI, KaK [IPaBUIIO, IPOBOIIIICH B JTA00OpaTOPHBIX YCIIO-
BUSIX, Y 00pa3loB HeT reorpaduveckodl mpusssku. M3
yKa3aHHOro BUJHO, 4To B 6ubmmoreke ASTER Spectral
Library npencraBieHsl B OCHOBHOM MHHEpAJbI U TOp-
HBIE TIOPOJIBI, TIPAKTUYECKH HET HH(OpMAIIUU O CIIEKT-
paNbHBIX 00pa3ax pacTeHUH, B TO BpeMsl KaK 3HAYUTEIb-
HBIC TEPPUTOPHH CYIIU 3E€MITU TOKPHITHI COMKHYTHIM
PACTHUTENLHBIM TTOKPOBOM, KPOME TOTO, OTCYTCTBYIOT
(hoTo 00pa3IoB, HET MX MPUBSI3KA K MECTHOCTH.

CylIleCTBYIOT TaKXe CIIEKTPaJIbHbIC OMOINOTEKH,
HamnpaBlieHHbIC HA JTUCTAHIIMOHHOE U3y4YCHUE NPYTrUX
rtanet, Hanpumep Mapca. Cpenu HUX MOXXHO OTMe-
TUTh CIEKTPaIbHYI0 OMOIMOTEKY JTabopaTOPHUM IOJIe-
TOB Ha Mapc Apuzonckoro yausepcurera [ASTER...,
2015], xoTopast TO3BOISIET OMHOBPEMEHHO BU3YaJIN3H-
pOBaTh HECKOJIBKO BEIOPAHHBIX CIIEKTPOB, IIPOCMATPH-
BaTh XUMHUYECKHE (OPMYIbI BEIOPAaHHBIX MHUHEPAJIOB,
SKCTIOPTUPOBATH BHIOPAHHBIE CIIEKTPHI U JIP.

OTmeTuM, 4TO JaHHBIE O CHEKTPaIbHBIX Xapak-
TEPUCTHKAX OOBEKTOB HA 3€MHOW MOBEPXHOCTH PEIKO
OpraHMU30BaHbl B BUJC OOLICHAOCTYIMHBIX OHOIHOTEK
(uckmrouenne ASTER Spectral Library). Mccnenosa-
TENLCKUE MTPOEKTHI, B KOTOPBIX COOpPaHbI M CUCTEMATH-
3UPOBaHBI CIIEKTPOMETPUIECKHIE TaHHBIE, JOCTATOYHO
MHOTOYMCIICHHBI, HO 00pabOTaHHbIC Pe3y/IbTaThl H3Me-
peHuUi TIoKa He OIMyOTMKOBAHEI.
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AHOHCHpPOBaHa, HO ITOKa HEJIOCTYITHA CTIEKTpallbHAsT
1 OMoXxuMuYecKas 0a3a TAHHBIX MMPOCKTA U3YUCHUS TPO-
MUYecKux JecoB Spectranomics [The Spectranomics.. .,
2015].

I'pynna uccnenosareneti [ Durgante et al., 2013] o
CIICKTPAJIbHBIM XapaKTCPUCTUKaAM OIIPpE€AcIAiia BUABI
JICPEBbEB B TPOIUYECKUX JIeCaX, B Pe3ylbTaTe Moiy-
4eHo 36 00pa3IoB Kaxxa0ro Buaa (6 u3MepeHui mecTu
JUCTBEB), JOCTUTHYTa AOCTOBepHOCTh 99,4% ompene-
JICHUA BHUJA pacTCHUA IO YCPECAHCHHBIM 3HAYCHUAM
ko3¢ (HUITMEHTA CIIEKTPAILHOM APKOCTH. J1J1s1 U3MepeHHi
HCII0JIBb30BaHbl BBICYIICHHBIC JINCTHA, B TOM YUCJIC I'Cp-
OapHbIe 00pa3libl, OHAKO CIIEKTpaJibHas OUOIHOTEKa
He OMyOJIMKOBaHa.

B pa6ote [Cambule et al., 2012] mpuBoauTcst mpu-
Mep co3laHusi OMOJIMOTEKH CIIEKTPaJbHBIX XapakTe-
PUCTHUK IMOYB JJII OUCHKU COACPIKAHNA OPraHuICCKOro
yriepoa (Copr) B IOYBE, Ha mpumepe Mo3zamOuKa.
Boin m3mepenst 412 06pa3nos moys B auanazoHe 1,25—
2,5 MkM ¢ pasperrenueM 3,86 aM, 129 oOpasios uc-
MOJB30BAHO ISl CO3J]aHMSI MOJICITH OIpeJIeNICHUs CO-
JIepKaHus COpr I10 CIIEKTPAJIbHBIM XapaKTEPUCTUKAM.
PesynbraT pekoMeHI0BaH K MCIIONB30BAHUIO JUIS Kap-
TorpadupoBaHus MOYB B mpenenax HamuoHaiabHOTO
napka JInmmorno (1 MiH Ta), OHAaKO crieKTpasibHas Ouo-
JINOTEKA HE OIyOJINKOBaHA.

Coznana OMOIMOTEKA CIEKTPANBHBIX XapaKTepuc-
THK 00I0THOM pactuTenbHOCTH (1336 00pa3ioB) Ha IpHU-
Mepe Oonora GeperoBoii 30Hb1 Kamidopuun, Texaca u
Muccucunu, 4To KpaiiHe akTyaJlbHO JUIsl BO3YILIHOIO U
KOCMHYECKOTO MOHUTOPUHTA TPYJHOJOCTYTHBIX 0OJIOT-
HBIX Tepputopuii [Zomer et al., 2009]. dnst o6paboTKu
M3MEpEHUIl MCIONb30BaHa CEeUaM3UpOBaHHAs TIPO-
rpamma Spectral Analysis Management System (SAMS)
[Spectral..., 2015], nis 0OpaOOTKH CHUMKOB PE3Y/ILTH-
pyIoIIas CrieKTpaibHas OMOTMOTEKa CO3/IaHa B MPOrpaM-
me ENVI u ycnemHo anpoOupoBasa st aeimdprupoBa-
HUS THIIEPCITEKTPATbHBIX CHIMKOB. ABTOPBI 3TOH paOoThI
YKa3bIBAIOT HA BAYKHOCTH CO3/IAHUSI CTaHIAPTU3HPOBAHHBIX
CIIEKTpaJIbHBIX OMOIMOTEK TSI PA3TUYHBIX PErMOHOB, CBOU
JTAHHBIC OHU HE OITYOJIMKOBAJIH.

CriekTpalibHbIE XapaKTEPUCTHKH BEPXOBBIX TOPPSI-
HBIX 60J'IOT Ha BO3BBIIICHHOCTAX UCCJICAOBAHBI HA CC-
Bepe AHIINU, TJe JeTallbHO M3Y4eHBI ()eHOIOTHYecC-
KHE Bapyuallui Ha OCHOBC NaHHBIX €KEMCECAYHBIX U3-
MepeHI/Iﬁ B TCUYCHHUC roJia, BBIABJICHA XapaKTEpHasd
JUHAMHKA JJIs KaKI0ro pacCMOTPEHHOTO BHJIa pac-
TEeHUM, HO OMOIMOTEKa TakKe He onyonukoBana [Cole
et al., 2014].

Tpunyunvt hopmuposanus cnexanpanvHoil ouduome-
ku. Ha ocHOBe MHOTOJIETHETO OIbITa PadoTHl B 00IACTH
Z[CIHI/I(I)pI/IpOBaHI/ISI KOCMUYCCKHNX CHMUMKOB, IOJIYUYCHHU A U
HCTIOIB30BAHNS TAHHBIX CIIEKTPOMETPUYECKUX U3MEPEHUIA
[Kacumos u 1ip., 2013; Dxarorusi. . ., 2003; Rees et al., 2004]
MbI CUMTAEM, UTO ITPU CO3AAHUH CIICKTPAJIbHBIX 6PI6HPIO-
TEK BOKHO COOJFONATH Psijl MPUHIIUAIIOB!

— HCIOJIB30BaTh BHICOKOKAYECTBEHHOE KalMOpO-
BaHHOE M3MEPUTEIILHOE 000pyIoBaHKEe, KOTOpoe odec-
TICYUT IMOITYUCHUC HOIIpO6HBIX 1 TOCTOBCPHBIX TaHHBIX;

— MIPUMEHSATH 00OCHOBaHHYIO U XOPOIIIO JIOKYMEH-
THPOBAHHYIO METOAUKY U3MEPEHMIA;

— BBIOMPATH THIIMYHBIC BUJIBI U KX COCTOSTHHUS, T.€.
JOMHHAHTHBIC BUJIbI PACTEHUH B OCHOBHBIX (DEHOJIOTH-
yeckux (azax;

— obecrieynTh yI0OHOE IMOIh30BAHUE CIIEKTPab-
HOI OMOJIMOTEKOM, B TOM YHCIIC TOCTYIl Yepe3 MHTEp-
HET, BO3MOXXHOCTH TIOKCKa 10 TEPPUTOPHHU, THITY OOBEK-
Ta, BpEMEHU U3MEPEHUH, IPOCMOTP JaHHBIX OHJIAMH, JK-
CIIOPT JAHHBIX U3 OMOIMOTEKH I MPOCMOTpa H
aHaJlM3a B IPOrpaMMHOM 00ECIICUCHUH MOJIb30BATEIS.

Cnekmpanvhsle XapaKmepucmurku o00veKmos.
Hamu cipoextpoBaHa crieKTpanbHas OHOIHoTeKa ceBep-
HBIX PACTEHHI, BKITFOUAIOIIAS CIISTYIONIIE OCHOBHBIE dJ1e-
MEHTBI: OIMCaHue 00beKTa (reorpadIecKoe MOJIOKEHHUE,
penbed 1 MOYBEHHBIN TTOKPOB, (IIOpa U PACTUTEITLHOCTS,
XapakTep U CTeNeHb aHTPOIIOreHHOTO BO3ICHCTBYS U Ip. ),
JTAHHBIE CTIEKTPOMETPUYECKUX U3MEPEHHUH (B TEKCTOBOU
U rpaduueckoil popme), YCIOBUS POBENCHHS H3MEpe-
HUI 1 ipyrast HHQopMaus (PHUCYHOK).

ITunomnas eepcusa cnekmpanvhoii GudIUOMEKU
Teonopmana MI'Y. K nanbonee akTHBHO pa3BUBaIO-
IIMMCSI HAaITPaBJICHUSIM TeOMH(OPMATHKY Ha CETO/THSIIII-
HUH MOMEHT OTHOCSITCSI TEOIOPTANBHbBIC TEXHOIOTHH,
MO3BOJISIIONINE HE TOILKO BU3YaTH3UPOBATH MPOCTPaH-
CTBEHHBIC JAHHBIC i aHAIN3UPOBATH UX, HO H OOMEHH-
BaThCS TAHHBIMHU B PAMKaX OTKPBITHIX KOMMYHUKAIHU-
OoHHBIX ceTeil. C 3TOW TOYKH 3pEHHs TeonopTaIbHbIC
TEXHOJIOT'MY ONTHMAJBHBI JUIsl pa3BEPTHIBAHHS 1 OpTa-
HU3aIUHU JOCTYTIA K CIIEKTPaIbHON OHOIOTEKE.

Hamu chopmynupoBana u anpoOupoBaHa KOHIICIT-
LM CO3JaHMS CIIEKTPAIbHON OMOIMOTEKH B CTPYKTYpPE
I'eomoprana MI'Y. Ota minardgopma o0ObeIUHSAET HPO-
CTPaHCTBEHHYIO COCTABIISIIONIYO, TIPE/ICTABJICHHYIO T'€0-
rpadpuueckoil 0CHOBOW, MCXOJHBIMU MaTepUaIaMu JIvc-
TaHIIMOHHOTO 30HIUPOBAHMUSI U PE3yJbTaTaMU MX TeMa-
THYECKOTO IS ()PUPOBAHISL,  TAKIKE COTEPKATEILHYIO
YacTh 0a3bl JAaHHBIX, BKITIOUAIOIIYIO PE3YIBTaThl N3Me-
penun, gororpadun U Ipyrue XapaKTePUCTHKHA 00pas3-
1oB. D¢ dexruBHOE PyHKIMOHUpOoBaHue [eomoprana
MI'Y B Hay4HO-HCCIIEIOBATENbCKONH U 00pa3oBarelb-
HOH c(hepe BO MHOTOM OIMHpaeTCsl Ha JTaHHBIC N3YyICHHSI
CrIeKTpasIbHBIX 00pa3oB. Coznanne OUOINOTEKN CITEKT-
PaJIbHBIX 00Pa30B MO3BOJIUT ONTHMHU3UPOBATH PadOTy C
JAHHBIMU JIMCTAHIIMOHHOTO 30HAUPOBAHUS 3EMITH pas-
HOT'O YPOBHSI IIPOCTPAHCTBEHHOI'O M CIIEKTPAJIBHOTO pa3-
pelIeHusI.

HauaTbl paboThl MO pa3BEpTHIBAHHUIO MPOTPaMM-
HBIX CPENICTB MOKMCKA M aHallN3a CIEKTPOMETPUIECKUX
nauHbIx Ha ['eomoprane MI'Y. Cucrema npenocrasis-
€T TPHY BU/Ia TIOMCKA JAHHBIX: TI0 KOOPJMHATAM, I10 a-
pecHoi 6a3e JaHHBIX, 110 aTPUOYTHBHON HH(POPMAIIHH.

PezynsraTom mpoBenenHoro B 2014 1. uccnenona-
HHUS CTana MUJIOTHAs BepCHUsl CIEKTpaibHON Onbmmo-
TEKU JUIS CEBEPHBIX PACTEHUH W HEKOTOPBIX JIPYTHUX
THUIIOB ITOBEPXHOCTEH B 1IeHTpe KobcKoro m-oBa, BKIIO-
Yarolas CIeAyIollue OCHOBHBIC AIEMEHTHI JIJIS Kax-
JI0ro 00bEKTa: OMHMcaHue O0bEKTa, JaHHBIC CIEKTPO-
METPUYECKHX U3MEPEHUI B BHJIE TEKCTOBOIO (aiina u
rpa¢uka, reorpadudeckre KOOpaIuHaThl U GoTo odpas-
1a. JlaHHbIC U3 CIIEKTPaIbHON OMOINOTEKH MOMKHO HC-
MOJb30BaTh B MEXKIUCIMIIMHAPHBIX UCCIIETOBAHUIX
MoBepXHOCTH 3emiin. Takoro pona criekrpaibHasi Ouo-
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I'paduueckue maHHBIC U1 MapLIPYTHOH TOYKH CIEKTPOMETPUPOBAHHS B 3KOCHCTEME KyCTapHHUYKOBO-THINIAHHUKOBBIX TYHIp, JIoBO3ep-
CKHI TOPHBIA MaccuB: @ — rpaduK 3HaYeHHH KOd()PHUIMEHTa CIIEKTPATbHOM sIpKocTH 00pasia, 6 — GoTo obpasua (00pe3aHo Mo MO0
3peHHs CIIEKTPOPaIUOMETPa), 6 — TUarpaMma (ppakimOHHOro cocTaBa oOpa3sua

JMOTEKa co3/1aeTcsl BepBbie. [IMI0THAsI BepCcHs CIIeK-
TpanbHOW OubOnuorexku ['eomoprana MI'Y pasmereHa
mo axpecy URL: http://www.geogr.msu.ru:8082/api/
index.html?RUBKP.

BriBoabI:

— WCCIIEIOBaHUS TIOKA3aJIH, YTO CYIECTBYIOT pa3-
HOOOpa3HbIE MEPCIIEKTUBBI HCTIOIF30BAHMS CIICKTPAITb-
HBIX OMONMOTEK KaK JJIsl PEIIeHHsT HAyYHBIX, TaK ¥ TIpH-
KJIaIHbIX 3a1a4. DPPeKTHBHOE (YHKIIHOHHUPOBAHUE
Ieomoprana MI'Y B oOpazoBarensHON U HCCIEI0Ba-
TENBCKOH chepe BO MHOTOM ONUPAETCS Ha JaHHBIC U3Y-
YeHHS CICKTPAJIbHBIX XapaKTEPUCTHK Pa3THIHBIX
00bekToB. [IpenokeHHast KOHIEIINS CO3JaHHS CIIEKT-
paNTbHOM OMONHOTEKH U e MUIIOTHAS BEPCHS ITO3BOJISIT
ONTUMHU3UPOBATH Pa0OTy C JAHHBIMH JHCTAHIIMOHHOTO
30HJMPOBaHHS 3EMITH Pa3HOT'O YPOBHS Pa3pelICHNS;

— pe3ynbTaThl UCCIENOBaHUN MOKa3all CyIle-
CTBEHHYIO BapHAIMIO CIIEKTPAIBHBIX XapaKTEPUCTHK
Pa3MYHBIX BUAOB PACTEHHI, TOPHBIX MTOPOJ 1 MUHEpa-
si0B. [ToaToMy IpH CO3aHMM CIIEKTPAIbHOM ONOJINOTe-
KU pacTeHuil ocoboe BHUMaHue HEOOXOMUMO 00paTUTh
Ha WX BapHabelbHOCTh B 3aBUCUMOCTH OT ()EHOJIOTH-

YECKOTO COCTOSTHUSI, YCIIOBUH Mpon3pacTanus (YBIax-
HEHUE, 3aTeHEHHOCTb, SKCIO3UIIHS U KPYTH3HA CKIIOHOB
U Jp.), CTENEHN W XapaKTepa TEXHOTEHHOTO BO3IeH-
cTBHsI. DTO Ipeanosiaraer GOpMUPOBAHUE CIOKHON
CTPYKTYpBI 0235l CIIEKTPaJIbHBIX XapaKTEPUCTHK U JIaH-
HBIX O COCTOAHUHN KaXXI0r0 BHJ1a paCTCHUA U BO3MOXK-
HOCTh ee TmonoiHeHusi. Ocoboro BHUMaHHS TPeOyIOT
CHEKTpaJIbHBbIE XapaKTEPUCTHKH PACTUTEIBHBIX CO00-
IIeCTB, 00pa3yeMbIX Pa3HOOOpa3HBIMH COYCTAHHSIMHU
pacTeHuii pa3HbIX BUJIOB M )KU3HEHHBIX ()OPM, KOTOpBIE
MPEUMYIIECTBEHHO OTOOPaKaloTCsS HA KOCMHUYECKUX
cHUMKax. Takast cTpykTypa OMOIMOTEKH KacaeTcs He
TOJIBKO PACTUTCIbHOCTH, HO XU ITOYBCHHOI'O ITOKPOBA U
KaMeHHCTOro cyocrpara. B cooTBeTcTBUU € 3THM WH-
JTUBHUAyallbHBIE 00pa3bl THOOBIX TTOBEPXHOCTEH JTOMIK-
HBI JIOTIONHATHCSL 00pa3amMu MX COYCTAHHIH Ha UCCIETy-
€MBIX TEPPUTOPHUSIX;

— aHaJM3 OTEYECTBEHHOTO M 3apy0e)KHOTO OIbITa
MOKa3aJl, 4YTO0 CO3/IaHUE CIIEKTPAIBHBIX OMOINOTEK OT-
HOCHUTCA K 3aJadyaM, p€lIa€MbIM MHPOBBIM HAyYHBIM
C000IIeCTBOM, M BKJIAJ Halled CTPaHBI COCTABIISIET
3HAYMMYIO BEJIUYUHY.
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bnazooapnocmu. ViccnenoBanus BBITIONHEHHI 3a cueT rpanTa PODU (rpantsr 13-05-12061, 13-05-00870),
npoekra Spectral Library of Arctic Plants mexnynapomnaoit nporpammbel EC INTERACT, a taxske [Ipe3unenrc-
KOW IIpOrpaMMBbl MOANEPKKU BeAyIInX HaydHbIX mkona PO (HII-2248.2014.5.) u [Iporpammsl pazsutust MI'Y 1o
2020t

ABTOpBI BRIPAXKAIOT OJIATOIAPHOCTH COTPYAHUKAM J1a00PaTOPHU adPOKOCMHUYECKIX METONOB Kademphl Kap-
torpaduu u reouHpopmaTrku reorpaduueckoro dakynasrera MI'Y u ee 3aBenyromemy F0.D. KumkHukoBy 3a
MPEIOCTABIICHUE CIIEKTPOMETPUYCSCKOTO 000pyaoBaHus, a Takke cryaeHtaMm A.A. JlepkaueBoii, A.B. Ycrioxu-
noit, T.M. I'm3arynuny, C.A. Byropunoii, A.M. Tpodaiiep u 3. 3Bupaz 3a momoip B cOOpe MONEBBIX JaHHBIX, a

B.H. Cemuny 3a KOHCyBTaIIMH.
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interpretation. Primary attention was given to the spectra of typical plant species. The collection of
spectra considers the variations of spectral parameters of a certain species due to different site conditions,
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spectrometry data (textual file and graph), geographic coordinates and photo of a sample plant.
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