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K~HEn'KAOK~CJ1~TEJ1bHO~ nOIl~MEP~3AU~~ AH~J1~H A 

Y.IlK 544.41:544.344 

KI1HETllKA OKI1CJIlITEJIh HOll nOJII1MEPI13ALJ,HH AHI1JIHHA. 
CTATI1CTIIQECKHll AHAJIH3 POCTA HAHOCTPYKTYPhI nOJII1AHlfJIHHA 

A.B. nOlllUHBaJl OB, B.B. 3yeB, C.B. lipOHHII KOB 

Kuue uuca pCaKI\1l1l OKIl CJH1TeJlbHOH non uu epm auna an un nua snepaue H3y y e Ha np5IMbIM MeTO,QOM, BKJlKlyaKlll\HM 'JJICK­

rpcn uyio MIlKPOCKOflHKl C no cnenyiouuu« CTaT HCTHyeCKHM aHaJIH30 M M HKpocjJoTorpa¢IlH ofipaaoeaauie iics r paayn u p o nas­

HOH aaaocrpyrcryp s t nonua a nna ua B P33J1I1YHble npOMeJKy TKIl Bp eM eHH 11 a H3JIllTIl y eCKOC ona caaue r ucrorpa xus pmuepa 
rp3HYJl n OIIII3HI1JlI1Ha C IlCn OJlb30BaHI1CM TepMO,QIlHaMHyeCKOii MO,QeJlI1 arperaunn . n OKa33H bi 3a BIl CHMOCTIl c pc.urero pa l ­

xrepa rpauy n 11 KOJ1 1I' ICCTBa rp anyn OT BpeMe HIl nOJlIlMep1l3al.\HIl . YCTa HOBJle HO c yuiecr aosaxae rpex CTal1l1l1 n p ouec ca: 

06pa30 BUIH1C II POCT IICpBIlY HblX r p a a y n - B nepau e rp n MIlHYTbI pcaxuua na f10Jln OJKKe 06pa3YI OTC5I nepBIlY HbIC rpa ayn u 

H HUUI1IOJja CTC5I IlX POCT; ofipaaosaun e MOHOCn05I rpauyn - H3 rperseii MHHyTe rpa synsi aupacr uior ):\0 Ma KCm laJlbHbIX 

p a't xicpoe, 06pa3y5I CflJlOW HYIO f1JICIl KY fl OJll1aHHJlIIHa ; 06pa30BaHIle HOBblX rpa ayn aa MOHOCJlOe - C YeTBepTOH ~lIl11YTbl Ha 

CcjJOP ~ lII pOB3BllleMC 5I MOHocno e 06pa3y loTC5I HOBb ie rpauynu. 

K : 1I0 ' l e Bh l e C.'10 Ba : flOJlH3HIlJlH H, KIlHeTIlKa OKHCJlIl TCJl i>1l0 H nonaeiep asauuu , To n OXIl M H'IeCKa5I p eaxuns, MOpcjJOJlOrH5I, 

CT3TIl CT I1y eCKIl H 3HaJll13, TepMO,Q Il HaMIlK3 Hc 0 6 paTHMbiX n p 0 l.\CCCOB. 

f1 0JHtaHHJlII H (TIA HI1) 5I BJl5I eTC5I O,UHHM H3 HaH60Jlee BocTpc60ElaH HbIX npoBo,U 5I IUHX nOJlIIMepOB ElCJlCJJ,­

CTBHe Il pOCTOTbl cro CHHTe3a H 3KOJlOrWleCKoH cTa6HJlbHOCTH. B HaCT05l1I \eC BpCM5I rIA I-IH np HMCH5ICTC5I 11.~ 51 

113r OTOBJlCHli lI MHor HX BblCOKOTeXHOJlOrH lJHbIX ycrpoiicrn, BKJlIOCla51 3J1eKTp o,Ubl ,UJl5I ro -uroit ')JICKl pOIl HKlI , XlI ­

MHll CCKIIC llaTCl ll KII , 3J1 CKTP0,UbI I IJ1 51 CBeTO,U110,UOEl, xonneucaropu 1I fiarape n [ L] . CROHCTB3 ')TII X yCTpOHCTIl 

lJYBCTBIITCJlbllbl K ¢OPMC lJaCTI1Il IIAHH H ero MOJlCKyJl5lpHOH Maccc, KOTOp bIC 3Un3IOTC5I YCJIOIHl5l MH CIIHTCla. 

B CB5I3H C 3THM HCCJlC1I0 BaHHC KHHCTHKH OKHCJlHTCJlbHOH nOJlHMCpH3aUlIH aHHJllI Ha 5I BJl5lCTC5I Hco6xoJU I Mbl~1 

ycnosuca 11 51 nOHHMaHH5I CBOHCTB, Mop¢onofHlI H c nexrpa npH MCHeIlH 5I I1AHH. 

U CJlblO HaCT05lLl\CH pafioru 5I Bn5lCTC5I H3YlJCHlI C Kl1HCTIIKII OKIICJHITCnbHOH nonuu ep uaaunn aaanu na ~IC ­

TO,UOI\I 'JJlCKTpOHHOH MlIKPOCKOl1llll C npliMcHcHHCM CTaTIICTlIlJCCKOrO aHaJlII3a II nocncnyrounru auarnrnrue­

CKII M onacaa n ev ru cror pawa pasvepa rpauyri TIAHH C IICnOJlb30BaHlieM Mo,Ucn H arpcraunn [2] , O Il IlCb~BaIO ­

Ll\eH 3BonlOUliIO MII KpOCTpyKTypbl B pa v x ax TepMo,UII HaMIIKH ne o ti paruvux npou eccos. Mouem, 6w13 YClI ClU­

HO n pnxicne ua pauee }l ,151 on HCaHH5I ancavfineii lJaCTHU MHHOp HOH ¢a3bl B CMCCU nOn H3T1IJ1CH Hl1'lKOi i nJlOTHO­

cru/nomra-nui-o (Il3 H llIrIA-6) C OpraHl1'iCCKH MO,UH¢uUHpoBaH HoH r Jll1HOH [3] , aHcaM6nciI n onayp eran oa u x 

MHKpoKancyn , conepxauurx KaJlaHr OBOe Macn o [4], H MHOfH X zip y r ux CHCTeM. 

3KcnepHMeHTaJIbHaH qaCTb 

B HaCT0 5l Ll\CH pafi or e peaJI1l30BaH HaH60n ec pacn pocr pa ne a nsni MeTO,U CII HTC3a TIAHI1 C acnon sao sa­

HUC ~I cun siro r o OKHCJIllTell51 (nepoxcncyn sdrar aMMOHII5I) U BblCOKOH KOHUcHTpauueH auumura npn asrcosoxr 
y pOBlIC KHcn OTHOCTII (pH<2.5) . Caexcenpnroro anennsui pacrsop cynsrp ara aHlIJIHHa (0,2 M) H pacr sop nepos­

cucynsrpara UMMOHH5I (0,25 M ) CnHBaJlH B CTeKJl5l 1-lHOii lJaWKC npn revneparype 20°C 6C3 nepcMcWHBUHII5I. 

3aTcM TIA H H ocaxnann aa n pC,'l MCTHbIX crexnax 3 x2 CM B BH,UC nnCHK H. 

C UCnOJlb30BaHUCM cxauupyrouiero an exrponnoro MlIK pocK on3 Su p ra 55 VP ( Ca rl Zeiss, r Cp MaHHlI) 

6bln H nony xcasr 3nCKTpOHHble MHKp o¢oTor pa¢HH, perucrp upyrouurc rrpouecc nOllHMep 1l3aUHH C re- renucv 
BpcMe HH. TIon YlJeHHblC ¢oTOr pa¢l1fl 6 blnH non neprnyrsi ce r vearau u u 1-1 rtocn ezryrouiexiy CTaTl1CTII'ICCKOMY 

aHaJlU3Y C ncnon sao sa u aeu nporpasoaaoro 06CCnelJeHHll UTH SCSA Im ag e T oo l 3 .0, B PC3YllbTUTC -rero 6 blJIIl 

nonyvensr r ucr orpavxi u paasrep a rpax yn TIAH I1 . 3aTcM ru c'rorp asuas: 6blnH ortucau s: C Hc nonb30Ba HIlC:\1 aJI­

r opurva, rrocrpo ea noro u a OCH OBaHHH ypaBHcHI-IH MOllen ll arper au an [2). 

B OCHOBe MOllCJlH arp crauae JlC)J(aT n paa u u nsr Tep Mo,UHHaMHKH He0 6paTHMblx np o ueccon, u cn om.r yc­

Mble ) ~Jl lI orurcamra 3Bon lOUHH Ml1KpOCTpyKTypb l, KOTOpa51 B Ka)l(,.'1blH MOMeHT BpCMCHH paccMuTpU BaCTC5I KaK 

nOCJlCllOBaTcnb HOCTb Or pa Hl1'lCHHbIX KBa3upaBHoBecHbix COCT05l HHH. B pav xax MO,UCJlU CT3THCTJ1lICCKOC pac­

n peneneu u e pas v epa rpa rryn TIA H H h(s) IIM CCT cn c,UYIOLl\HH BH,U [2]: 

s .tsu j .V 2 ( A .Jh(s) = L>jSj exp _ _1_0_1 , (I) 
_ kT 

/ 

m c Q ; - HOpMHpOBOlJHbIH n apaMCTp; s, - nnOllla~ b rpaHyn B i-M aacanfine; t!.UQ; - sn ep rua arpc r aI~H lI i - ro UlI­

CaMOJI5I ; T - aocomcruas r esmeparypa; N - Kon H<JCCTBO CTaTIICTII'I CCKHX aHCaM6J1CH; i - HOMCp CTaTHCTl I 'I~­

cxoro aHCaM01l5l. H cn OJll,] OBaHHC ypaBHeHH5I (1) n03BOn5lCT onpc nernrrs CPCLlHHH paav ep rpaay n <S;> KaK 

HOpMl1pOBaHHOC M3TCMaTlI lJCCKOC O)J(II,UaHl1c Ms.: 
' 0 

Js.h(Sj }is 
3kT 

(s -) = Ms. = -- (2)---=---0 ­
I I 'r 

Jh(Sj)ds
 

°
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A.B. n OAwHBan o B, B.B. 3yeB, C.B. 6pOHHHKOB 

Peayru.r ar ut II If X OOCY Jf\llCll ll e 

Ha puc. 1 npencr aanensr MI1KpO¢OTorpa¢1111 r paayn nAHI1, OCeBWI1X na npcna er uosr CTCKJl e B Te4 C­

Hue 8 MlIH pCaKUI1H, 11 COOTBeTCTBY/Oll\11 e 11M CTaTl1CTl14eCKI1C pacnpcaenenns pasvepa rpaayn, onncaauu e C 

I1CnOJlb10Balll1CM ypaBHcHl111 M O)I eJl I1 arp eraunn [2]. 
JJ.JI SI orrucanna CTaTHCTH4eCKI1X pacrrpezrerreauji, npuaeneuusrx na pnc , 1, 3, H, ycn cunro I1CnOJl b30Ra ll3 

~I OH OMOnaJJ bHaSi BCp CH SI ypaBHeHHSI MO)ICJ1I1 arperauna (ypasuexac ( 1), N = 1). O L\HaKO CnlTliCT II 4 CCKoe pac ­
npC)IC JICHI1C na p IIC . 1, K, rr pn t = 3 MI1 H yzranocs anCKBaTHO OTII1CaTb ypaaucmreu (1) JIIi111h II p l1 3Ha4 CH II H 

N = 2, 4 TO rOBopHT 0 HaJIH4HI1 zisyx CTaTlICTH4CCKHX aHCaM6J1cl1 rpaa yn ua :n o H cranun n OTIl I MCp Il3aU11II . Ha 

pHC . 1, K, TOHKHC JlHHI1H noxaau saior 11HnHBllnYaJlbHbIC pacnpencncuas, a T OJI CTa ll TIlf11l1S1 - cyxnrapaoc p a c ­

npeJl CJICIII1e. C I'aTHCT H4 c c Kll e pacnpenenenua aa p II C. I , JI-D , 6bIJlH ycneumo aHaJ1I1TII4CCKII onncaasi C II C­

n OJlh10Ba lI ll e M MO HOMOnaJIbHOrO ypaaa ea un (ypasnenae (I ), N = I ), 4TO rOBOpl1T 0 CY lHccTBoBa1I1I1I JlII lllb OJl­

xoro CT aTlICT I14eCKOr o aH CaM6J111 rpaayn B I1HTepBaJIC 4-S MI1H npouccca nona u epm aunn. 

0,40
 

0,35
 1=0 ,0000001 7 

lIol /kT=0,00065 0,30 

~ 0,2 5 

~	 0,20 

0, 15 

0,10 

0,05 

0,00, -!-JL~,.----,L.--Jl,-.JL----.-L--,1L-,-l.....::=1r::=;:== 

2000 4000 6000 8000 1000.0 12000 14000 
Ilnouiam, 'IaCT lII l, 11 M­

3 

0,35
 

0,30
 

0,2 5
 11=0,000000 15 

~ 0,20 

~ 0,1 5 

0,10 

0,05 

0,00 llL,~---,1--.--Jl.----.L,L..,t::~::::::J;;;~:::;:=; 
2000 4000 6000 SOOO 10000 12000 14000 16000 

I lnouiam, 4aCTII U, 111'v1
2 

lIo/kT=0,0006 

V1 

0,4 0
 

0,35
 

0,3 0
 

0,25
 

>-: 0,2 0 
;Z 

0,15
 

0,1 0
 

0 1=0,0000007 
L\uo/ kT j=O,OOI 

'-12=0,0000000 12 

~ lIozlkT2=0, 0003 5 

0,05 1/£~j=r);:t=c;:; ;;;r:: :::;:t: ::::;::Jt::r==;=
0,00 1 

o 3000 6000 9000 1200 0 15000 18000 
2Ilnouiam, 4 a CTHU, 111\1 

K 

H a YYHO- TeXHV1 y e CKV1 Lii BeCTHV1 K V1HcPOPMaL.\V10HHbIX TeXHOnO rI1Lii, MeXaHI1KI1 11 OnTI1KI1, 

201 3 , NQ 4 (86) 
97 



I

i
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PVlC. 1. MVl KpoepOTorpaep Vl Vl rpauyn nAHlI1 (a->I<) , ocesun-x s revenue 8 MVlH pea xuuu o KVl cnVlTenbHoL71 
nonVlMepVl3al..\VlVl aHVlnVlHa, Vl cooraercrayrouine VlM CTaTVlCTVl yeCKVle pacnpeneneans pa avepa rpauyn nAHlI1 

(3-0), aHanVlTVlyeCKVl onVlcaHHble C Vl cnonb30saHVleM ypasHeHVl51 (1) 

HaYYHO-TeXHVlye CKVlL71 se CTHVl K VlHepopMal..\VlOHHblX TeXHonor VlL71, MexaHVlKVl Vl OnTVl KVl, 
2013 , NQ4 (86) 
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00 

rU1HA A.B. nOAwlIIBanoB, B.B. 3yeB, C.B. 6pOHHIIlKOB 

AHanI1Tl1yeCKOe On l1C3HI1C rl1CTOrp3MM p33MCp3 rpaayn O A HH H HI 13YaJl h Hbl fi 3 HaJl l1'l M l1Kp o lj:> o lOrp a ­

lj:> ll i i nOK33 bI B3fOT, YTO B aas ane PC3 KUI1l1 (I Ml1H ) H3 npc.uM CTIIOM CTCKn c 0 6p33yfOTCll IICP BIl 4 11 bIC rpanynu 
f1 AHH , ztan ee KOnl1Y CCTBO 11 pasaep 3Tl1 X rp3Hyn YBCnl1Yl1B3CTCll (2 Ml1H) , l1, H3KOHCU, rp anynu , L\OCTll rH YB 

MaKCHM ~UJ b IlOro p 33Mep3, 06p33y fOT rJJlOTHO y n 3KoB31-1H Y fO rp au ynapoaaunyro n Jll:HKY 11J1 11 MOH OCJlofi nA HI1 
( 3 M l1H) . 3 3TC M B npoveacynce Bp CMCHl1 3-8 M I1H KOJI l1YCCTBO rp3H YJI CHJlbHO B03P3CT3 CT, 3 l1X p 33MCp yxrcns­
WaCTCll , YTO CBl1.uCTCJlbCTBYCT 06 0 6pa3 0B3Hl111 1-I0BbIX rp3H YJl nenocpencrsenuo ua MOHOCJlOC rp aayn, ooparo­
B3BW CMCll B TCyeH I1C nepsu x Tpe x M l1HYT p CaKUI1l1 . 0 6H3pY)l(eHH3ll 33KOHOMC p HOCTb OTp3:>K3eTCll H3 33 BHCl1­

MOCTl1 cpc/n rcro p 33M Cp3 rp anyn OT BpeMCHl1 n OJl l1MCpH33U l111 (pac. 2 ) . 

Puc . 2 l I CMOHCT p l1p y CT 33BI1CI1MOCT b cpena ero pasaepa rp3H y JI nAHI'I , BblYI1CJleHHOrO C l1CII OJlb30B3H1J­

C\ I y p 3BHCII l1ll (2), OT BpCM CHI1 nOJll1MCpl1 33Ul1l1 . 3T3 33B l1Cl1MOCTb n OK33bIB3cr, YTO npou ecc OKIlCnl1TCJlhHOH 

IlOJII IMCP l133U I1l1 a HI1J1 I1H3 COCTO I1T l13 r pex CT311I1H: 

I. 0 6pa 30BaH He l1 p OCT rrepeuxaux rp3H YJl (0-2 Ml1H ) ; 

2. 0 6 p 33 0 BaHI1c MOHOC JlOll f1AHI1 (2- 3 MI1H) ; 

3 . 0 6pa '30B3Hl1 C HOBbl X rp3HYJl na MOHO CJlOC (3-8 M I1H) . 

o	 2 3 45 6 

BPCMll nO JJl1MCpln aUHH, MI1H 

-.- I 11 2 CTa,Tll1l1 npouecca 
-e- 3 CTa.uH}! upouecca 

PV1C. 2. CpeAHV1~ p aavep rpauyn nAHiI1 B 3a BV1C V1 MOCTV1 OT BpeMeHI.1 nOIlI1Mepl.13aLjl.11.1 1.1 TOnOXI.1MI.14e CKI.1e CTaAl.11.1 

npoLjecca 

Puc. 3 orpaacaer 3a BHCHMOCT b KOJlHyeCTB 3 rpau yn f1AHI1 na MH Kpolj:>oTo rpalj:>llll x OT SpCMCHl1 IIOJIHMC­

pmaun«, KOTOp3ll T3K)I(e J1CMOHCTp l1p y CT aannuuc Tp CX cTaJJ,HH npou ecca. Ha I-Ii cranuu ( 0 - 2 M W l ) 06p a 3Y­

IOTCll IICPBl1YIlbIC rpaayriu - KOJlI1Y CCT BO rp3HYJI B03p 3CTa cT, 0)~ H3KO H3 2 - H CTa;Il1l1 (2-3 M Ull ) 0 6pa30B a Il l1C 

HOBblX rpaayn npexpauiaerca. YYHTbIB3ll TO, 4 TO na 3To ii cramn: Cp C)UIlI H pa'3MCp rpauyn nocrnraer M<lKCl1­

MaJl bHOr O 3H3 l'leHl1ll, Ta K)I(e MO)l(HO cyznrn, 06 o6pa30B3Hl111 xronocnoa l13 P 3CTYUll1 X rpauyrr, OCCBlI ll lX pauec. 
3 aTCM H3 3-H crannn npou ecca (3-8 Ml1H) KOJIl1YC CTBO rp aa yn nO CTcnCHHO aoapacracr, YTO II OllTBCP)I(J(UCT 06­

p330 Ba HHC HOBblX rpanyn HcnocpCJJ,CTB CI-IHO H3 MOH OCJlOC. 
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P l.1 c . 3. KOnl.14eCTBO rpauyn nAHiI1 B 3aBI.1CI.1MOCTI.1 OT BpeM eHI.1 nOnl.1Mepl.13aLjl.11.1 1.1 TOnOXI.1MI.14eCKI1e CTaAl111 

npou ecca 
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LilCIlOflb30BAHLilE AAHHblX CEHCOPA LAN DSAT 5 (TM) . .. 

Oonapyacenuue 3aKOHOMepHOCTI1 CBI1LJ,eTenbCTBYIOT 0 TOnOXI1MWleCKOH rtpnpone peaK111111 06p330BaHl1jj 

Onl1rOMepOB aHI1JI11Ha, KOTOpbIC, B CBOIO o-repezn., CTaHOBlITClI ueHTpaMI1 I1HI1Ul1aUl111 pOCTa HOBbIX rpau yn 

DAH II (3~8 MI1H) na sronocnoe, 06pa30BaBweMClI B npoveacyrxe 0~3 MI1H. 

3aKJII04eHUe 

Hay-rena KI1HeTl1Ka OKI1Cnl1TCnbHOH nOnl1MCpl13aUl1l1 anarruna MeTOLJ,OM cxanupyrourcii 3neKTpOl lHOH 

MII KpOCKOn l111 C nocnenyioumv CTaTI1CTl1yeCKI1M ananusov 11 KHHeTl1yeCKHM Onl1CalIHeM C I1CnOJlb30BaHI1 C ~1 

ypasucuaii MOLJ,enH 06paTl1MOH arpcrauna. YCTaHOBneHO, YTO Cl1HTe3 nOnl1aHI1Jll1Ha LJ,aHHbIM ~I CTO ) I OM MO)l(eT 

6hlTb Onl1CaH KaK TonOXHMHyeCKHH npouecc. 3TO n03BOnl1nO cnenars BbIBOLJ, 0 CYllleCTBOBaHl111 Tpex epa 'l IIPO­

uc cca : 06pa30BaHHe H POCT nepBI1YHbIX rpanyn, 06pa30BaHl1e MOHocnOll norraannrrurra 11 06p330BaHHe HOBblX 

rpaayn Hd MOHocnoe. 
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IICnOJIb30BAHME ):(AHHbIX CEHCOPA LANDSAT 5 (TM) 
):(JIR OIJ,EHKII YPOBlUI osursro <I>OC<I>OPA B PEKE .nvrA, 

<I>IIHCKIf1l3AJIIfB 
Kr. KanpaJIOB, EiIl. Kyuaeaa, M.A. KyCTJiKOBa, M.l>. MeLJ,HuK 

<!locrpop, n ocry narouruii co CTOKaMII pCK, i1BJI5IL'TClI OCHOBl-lbIM 6HorCIIHblM 1flCMCH1'OM, Bl,I 'l bIBaIOll{IIM al'lTpOnOrCHHYIO
 

3B'I-pOcjJHK,1l \ ItIO npn ponnu x aonnux 3KOCltC1'CM <!>HIICKoro 3aJl I1Ba . )~It CTaH l\ ItO ll llOC 'lO Il J\HpOBaHlle C IICIIOJlb 'lOBaI IIICM n a H­


HblX ceucopa Landsat 5 ('I'M) ):(aCl" unrpoxne B03MO)KIIOC1'H no onpe,'1CJICHHIO C1'CnCHI1 3B1'POepHK'1l\1I11 If ):«lJl !>HCii I LICI 'O f1P O­


crpuncrucnuo-apcueuuoro aHa; llna COC1'05lHII5I arcaaropua <!lHHCKOI"O ·1'UJII Ba . MCTOT\ nu cpasic 6bIJI OIlHcaH II npH Mc ll cH
 

):(flil H1Y ' IClHl51 pcx B Kutac, n 0 1; \II CC anarrrupona u ;:(fl 51 p CK, suanaiouurx B OaJlT HHCKOC Mope na TCppl1 TOp1111 Il lacunu. Pe­


Jy :JbT,lTbl ; \a llliD ii p afioru IIOKa'laJII1, '-ITO npospa-urocrs It KOH1ICIITpal\HiI x noporpunna-a, CMO;jCJIIlpOBallllblC no .'.\a IlHbIM
 

n n crau u u o n n o ro 'IOIlJ,lI p OB,U l lI iI , B COClOllIIHI! 001,5ICIIH1'b 62% IBMeH'-IHBOC1'lI conepxann» ofiuicro qiortpopu.
 
Krnouens rc crrna a : ,1 I1CT,1II W IO II HOC aonnnponauue, Landsat 5 (TM), 06ll{IIH epocepop, xnopodnum-a, 1BTpol!lHKal\H5I, <!lHH­


cxu ii J3Jl IIB , p c xa Jl yra.
 

WH[10KOC HCnOJlb'JOBaHl1e a30Ta (N) 11 rpocqiopa (P) B nocnczmae necxrunerua npHBCJlO K aapyurcnmo 
eCTCl:TBl:HHOrO xpyrosopora 3TlIX BelUCCTB [I ], I1X KOHI~ cIlTpaUHlI ysenasanacs no BCCMy MH[1Y [2]. B p51"l C 

cn y-racs (I)ocepop lIBnllCTClI Jl l1Ml1THPYlO1llIIM rpaxropov pOCTa epI1TOnnaHKTOHa, YTO MO)l(eT npHBCCTII K 3BT[10 ­

cPl1K<l lllll1 BOLJ,OCM<l [3J. B npy r n x cny-raxx JllI MHTI1PYlOlllJ1 M qlaKTopoM MO)l(CT lIBJI5ITbC5I a'30T [2, 41. 
Hacrosuras pafiora HOCBlIlUClIa OHPC.i.lCJIl:HI1IO ypOBHlI 06111ero epocepopa (P o6w ) , TaK KaK HMCHHO OH (LJ,O 

49% POGH') ncpCIIOCIITC5I B paCTBopCIIlIOM BH.i.lC 11 nocrynaer II Eairru iicxoe Mope C peYHhIM CTOKOM [5j. Hccne ­
LJ,O ll aHllC OCHOBaHO Hd MCTOJIC, pa3pa60TaHHoM Wu 11 LJ,p. [6]. B Jl allH0 1\1 MelOJ1C upcn n ar acr ca HCllOJlb30BaTh 

LJ,aH HbIC ceucopa Landsat 5 (TM) J1Jl l1 onpcncn cnua OTHOWeHl1l1 KOnl1'lCCTBa nocryrm uui cro na 061,CKT CBeTa 11 

KOJllJlICCTBa OTP3)[(CI!IIOrO 111\1 CBCTa (Reflectance), pac-iera noxaaarencit XJlOpOepIlJlJI3-a (ChI-a), np03paYHOCTlI 

(n nc x C eKKI1 ) 11 conocrasneuua 3Tl1X 3HayeHl1H C ,nallllbIMI1 rHLJ,POXI1Ml1yeCKOrO MOHlnop llllra 06111cro epocepopa 

1. 

2. 

3, 

~ , 

HaY4HO-TeXHV14eCKV1~ BeC1'HV1K V1HepopMal\V10HHbIX rexaononui , MexaHV1K V1 V1 o m V1 KV1 , 

2013, NQ 4 (86) 
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