
OT3bIB 
o @ ~ u ~ a n b ~ o r o  o n n o H e H T a  H a  m c c e p T a H m  

~ I I U M ~ X ~ M ~ T O B O ~ ~  B e ~ e p b ~  T ~ J I ~ ~ ~ T o B H ~ I  < < ~ P O T H O ~ E I P O B ~ H U ~  KOpeHHbIX M ~ C T O P O X V ~ ~ H H ~ ~  

~ J I M ~ ~ O B  Ha cesepe C w 6 ~ p c ~ o i i  nna~aopmb~ Ha ocnose nemu~pklrposaawrr MaTepHanoB 
I C O C M ~ ~ ¶ ~ C K O ~ ~  C'beMICH)), IIpeACTaBJIeHHJW H a  COHCKaHHe y9e~0fi CTelIeHH K W A H A a T a  reOJIOr0-  

MHHepaJIOrHreCKHX HayK no C l I e ~ H a J I b H O C T H 2 5 . 0 0 . 1 1  - ~ ~ o J I o ~ H X ,  n0kICKkl H pa3BeAKa TBePAbIX 

nOJIe3HbIX HCKOnaeMbIX, MHHepareHHX. 

A ~ c r y a ~ ~ b ~ o c ~ a  ~ 3 6 p a ~ ~ 0 f i  AHCCePTaHTOM TeMbI H c c J I ~ A o B ~ H H ~ ~  OlIpeAeJIXeTCX 

H ~ O ~ X O ~ M O C T ~ H )  COBePLUeHCTBOBaHHX KOMnJIeKCa npOTH03HO-lIOHCKOBbIX KPHTePHeB 

KOpeHHbIX M ~ C T O P O ~ ~ H H ~ ~  aTIMa30B B C ~ B ~ P H O ~ ~  YaCTH IIKYTCKOG ~ J I M ~ ~ O H O C H O #  IIPOBMHIJHH, 

BbMBJMeMbIX IIO MaTepHaJIaM MyJIbTHCIIeKTpaJIbHbIX KOCMH!IeCKHX C'beMOK. P e J J J e ~ k f e  3THX 

BOnpOCOB IIO3BOJIXeT yCOBeplIIeHCTBOBaTb MeTOAHKy H nOBbICHTb ~ @ @ ~ K T H B H O C T ~  IIPOTHO3HO- 

nOHCKOBbIX pa6o~  B HOBbIX MaJIO H 3 P e H H b I X  p a f i 0 ~ a X .  

CTPVKTVP~ H 06'beM pa60~b1. ,&~cc~PT~QHR COCTOHT H 3  BBeAeHHX, IIXTH F'JIaB H 

3aKnIoYeHHX, BKl I losaeT  140 CTPaHHU TeKCTa, 56 PHCYHKOB H 23 ~ a 6 ~ 1 1 4 4 b 1  H COnpOBOXAaeTCX 

CnHCKOM JlHTepaTJ'pbI H3  99 H ~ ~ I M ~ H o B W H ~ ~ .  n e p ~ b ~ e  ABe rJIaBb1 ~ ~ @ ~ ~ Z I T H B H O - O ~ ~ O ~ H O ~ O  

XapaKTepa .  M a ~ e p H a J I b 1  OCHOBHbnr pe3YJIbTaTOB H C C J I ~ A O B ~ H M ~ ,  BbIHOCHMbIe H a  3aIIJHTY, 

H3JIOXeHbI B 3 ,4  H 5 m a B a X .  

U ~ J I ~ H ,  H c c J I e ~ o ~ a H H f i  AHCCepTXXTa XBHJIaCb pa3pa60~~a HOBbIX IIOnXOnOB K 

KOMnJIeKCHpOBaHHIo AEiCTaHuHOHHbIX MeTOAOB n p H  lTPO~H03HPOBaHHH H IIOMCKaX 

IIOTeHqHaJIbHO aJIMa30HOCHbIX P a C T K O B  B lIpeAeJIaX MZUIOH3YYeHHblX IIJIoIIJaAefi H a  C e B e p e  

C H ~ M ~ C K O ~ ~  IIJI~T@oPM~I. 

)$I% AOCTHXeHHX QeJIH aBTOPOM PeIIIaK)TCX nXTb OCHOBHbIX 3aAarI:  

1. P a c c ~ o T p e T b  ~pOrHO3HO-~OHCKOBbIe  nPH3HaKH aJIMa30HOCHbIX K H M ~ ~ P J I H T O B  

C H ~ H P C K O ~ ~  n J I a T @ o p ~ b 1 .  

2. O u e ~ k i ~ b  BO3MOTHOCTH CJ'qeCTBYIOUqMX MeTOAOB AHCTaH4HOHHOrO 

30HAHPOBaHHX n p H  IIPOrH03HPOBaHHH KOpeHHbIX M ~ C T O P O ~ ~ H M ~ ~  aTIMa30B. 

3. O n p e n e J I H ~ b  ueJIec006pa3~0c~b HClTOJIb30BaHHa MaTepHZUIOB K O C M M ~ ~ C K O ~ ~  

C'beMKH AJW paCn03HaBaHHX K M M ~ ~ ~ J I H T O B ~ I X  TeJI H a   OH^ BMeIIJWIIJHX HX nOpOA H OueHKH 

I I o T ~ H Q M ~ J I ~ H o ~ ~  aJIMa30HOCHOCTH. 

4. Ha ~ T ~ J I O H H O G  nJIOua.AH pa3pa60~a~b MeTOAHKy KOMnJIeKCHOrO HCnOJIb30BaHkIX 

MaTepHaJIOB K O C M ~ I Y ~ C K O ~  C'beMKH H ~ ~ O J I O ~ O - ~ ~ O @ H ~ H ~ ~ C K H X  AaHHbIX 

K ~ J ' ~ T H o M ~ c J J J T ~ ~ H o ~ o  IIPOTH03HPOBaHHX KOPeHHbIX M ~ C T O P O ~ ~ H ~ I ~ ~  aJIMa30B. 

5 .  Ha M ~ J I O H ~ ~ Y ~ H H O ~ ~  ~ ~ P C ~ ~ K T M B H O ~  ~J IOIU~.AH,  ~ b ~ e n e ~ ~ o f i  no C Y ~ ~ C T B Y I O I I J H M  

lIpOTH03HO-IlOHCKOBbIM npH3HaKaM, BbMBHTb lIOTeHQklaJIbH0 aJIMa30HOCHbIe YsaCTKH no 
I I ~ ~ A J I O X C ~ H H O ~ ~  MeTOnHKe KOMnJIeKCHOrO HCIIOJIb30BaHHX MaTepHaJIOB K O C M H S ~ C K O ~ ~  C'beMKH H 

~ ~ O J I O ~ O - ~ ~ O @ H ~ M ~ ~ C K M X  AaHHbIX AJM K ~ J ' ~ T H O M ~ C L U T ~ ~ H O ~ O  npOrH03HpOBaHHX KOPeHHbIX 

M ~ C T O ~ O ~ ~ H M ~ ~  aJIMa30B. 

B OCHOBe ~ U C C ~ P T ~ U M O H H O ~ ~  pa6o~b1 J IeXaT MaTepHaJIbI M H O I ' O ~ O H Z U I ~ H O ~ ~  

K O C M H S ~ C K O ~ ~  c'beMKH LANDSAT 7 ETM+; ~ ~ o J I ~ ~ H Y ~ c K H ~ ,  ~ o n o r p a @ u s e c ~ ~ e ,  
T ~ O @ H ~ H S ~ C K U ~ ,  TeKTOHHYeCKMe, LUJIElXOMHHepaJIO~HYeCKHe KaPTbl, KaPTbI nOJIe3HbIX 

HCKOnaeMbIX; CTPyKTyPHO-IIpOrHO3HbIe CXeMbI K H M ~ ~ ~ J I H T o ~ o K ~ J I H ~ Y I o I I J ~ x  AHcJIoKw~I#, 

nonpeaable B pe3ynb~a~e a ~ a n ~ s a  M e r a T p e u a H o s a T o c T H ;  o n y 6 n ~ ~ o ~ a ~ ~ m  H @ O H ~ O B =  

n m e p a T y p a  no r e o n o r H r e c K o M y  CTpoeHHm p e r H o H a  M o T n e n b H b r x  ero nnoua~efi, MCTOPMM 

pa3BHTHX, OCO~~HHOCTIIM o64efi MeTaJIJIOreHHH H aJtMa30HOCHOCTH. 



k l c c n e ~ o s a ~ ~ a  n p o B o m n H c b  c n o M o u b m  C ~ ~ ~ H ~ J I H ~ H ~ O B ~ H H ~ I X  n p o r p a M M H b I x  

n p o A y I c r o B  ArcGIS, ENVI H Adobe Photoshop B H ~ ~ H O M  ~ ~ O E I H @ O ~ M ~ ~ H ~ H H O M  q e H T p e  

Pocc~iic~ofi aKmeMklkl  HayK (HTklL1( PAH). 
~ P M  06pa60~~e I I O n p e H H b I X  AaHHbIX HCIIOJIb30BaJIHCb MeTOAbI a H U I H 3 a  H o 6 0 6 u e ~ ~ ~  

I I O v e H H b I X  pe3yJIbTaTOB H c c J I ~ A o B ~ H H ~ ~ ,  Per'PeCCHOHHO-KOppenXIIHOHHOrO aHaJIH3a H 

M ~ T ~ M ~ T H Y ~ C K O ~ ~  CTaTHCTEIKEI, IIOCTPOeHHX rHCTOrpaMM, aHaJIH3 Pe3YJIbTaTOB ~ ~ O @ H ~ E I Y ~ C K H X  H 

M m e p a r e H w e c K n x  ~ c c n e ~ o s a H ~ f i .  

Hayyna~ H O B M S H ~  H ~ H Y H L I ~ ~  BIcnaq a B T o p a  A H c c e p T a u H H  s m r o ~ m ~  cneAyrowe 
IIo3kIqkIkl: 

> IIpeAJlOXeH MeTOA BbIAeneHHX UIMa30HOCHbIX K E I M ~ ~ ~ J I H T o B ~ I X  T P Y ~ O K  H a  @OH€! 

B M e u W J Q E I X  HX IIOpOA H a  OCHOBe ~ ~ I I I H @ ~ H ~ O B ~ H H X  MaTepHaJIOB M H O ~ O ~ O H ~ J I ~ H O ~ ~  

K O C M H ~ ~ C K O G  c'beMKM LANDSAT 7 ETM+; 
9 IIpOAeMOHCTpHpOBaHa BO3MOXHOCTb HCIIOJIb30BaHHX 3 ~ a ~ e ~ H f i  XPKOCTH B KaHUIaX 

4 (0.76-0.90 MKM), 5 (1.55-1.75 MKM), 7 (2.08-2.35 MKM) KC LANDSAT 7 ETM+ nnrr 
IIpOrHO3HpOBaHHX K H M ~ ~ ~ J I H T O B ~ I X  T e n  OTKPbITOm THIIa. 

I I p a m ~ ~ e c I c a ~  SH~YHMOCTL 3 a m m ~ a e - r ~ ~  B C n e A y m u e M :  

> IIOKa3aHa ~ @ @ ~ K T ~ I B H O C T ~  IIpHMeHeHHX pe3ynbTaTOB A ~ I I I H @ ~ H ~ O B ~ H H X  MaTepHUIOB 

~ o c ~ m e c ~ o f i  c a e M K H  H a  o c H o B e  TMC-~ex~onor~fi  B K o M n n e K c e  c r e o n o r m e c K H M H ,  

~ ~ o @ H ~ H Y ~ c K E I M E I ,  lunHXOMHHepaJIOrH'TeCKHMH AaHHbIMH IIpH IIpOrH03HpOBaHHH 

K H M ~ ~ ~ J I H T O B ~ I X  M ~ c T o ~ o X , ~ ~ H H #  UIMa30B H a  I I n O I J J m X ,  pa3~0fi CTeIIeHH H 3 p e H H O C T H ;  

H a  I I ~ ~ c I I ~ K T E I B H o ~ ~  I I J I O u m H ,  B b I A e n e ~ H O f i  IIO &iMeIOIJ@iMCX T ~ O @ M ~ M Y ~ C K H M  M 

LUJWXOMHHepaJIOrHqeCKHM AaHHbIM, B IIpeAeJIaX ~ ~ K H T - M ~ ~ x E ~ H c K o ~ o  H A ~ J I A ~ I H C K O ~ O  

K H M ~ ~ ~ J I H T o B ~ I X  IIOnef i  H a  OCHOBe A ~ L U H @ ~ H ~ O B ~ H H X  MaTepHaJIOB K O C M ~ I ~ ~ C K O ~ ~  C'beMKH 

BbIAeJIeHbI yrIaCTKkI I I epB0f i  OYepeAH AJUI IIOCTaHOBKH OqeHOqHbIX pa6o~; 
BIIepBbIe C HCIIOJIb3OBaHHeM AHCTaHqHOHHbIX MeTOAOB YCTaHOBJIeHO, YTO H a  C e B e p e  

C M ~ H ~ C K O ~ ~  I I J I ~ T @ o ~ M ~ I ,  B IIpeAeJIaX JIHCTOB R-5 1-21 -B,r,-33-A,]; MOXHO OXHAaTb BbMBJIeHHe 

HOBOrO K H M ~ ~ P J I H T O B O ~ O  IIOJIX, B IIpeAeJIaX KOTOpOrO BbIAeJIeHO 18 O ~ ' ~ ~ K T O B ,  IIepCIIeKTHBHbIX 

H a  HaJIHqHe K M M ~ ~ ~ J I H T o B ~ I X  Ten .  

)$~CC~PT~HTOM n p e n c T a B n e H o  VH 3 a u ~ ~ q a e ~ b 1 x  n o n o x e H H x .  

1. Ha 0 6 5 e K T a X  ~ ~ K H T - M ~ ~ X H H C K O ~ O  H A U I ~ ~ I H C K O ~ O  K H M ~ ~ ~ J I H T O B ~ I X  IIoJIefi  

YCTaHOBneHbI CTaTHCTHqeCKH AOCTOBePHbIe pll3JIHqMII M e m y  aJIMa30HOCHbIMM 

K H M ~ ~ ~ J I H T O B ~ I M H  TenaMH H BMe4aK)UHMH IIOpOAaMH B AHaITa30HaX 0.76-0.90, 1.55-1.75,2.08- 
2.35 MKM KC LANDSAT 7 ETM+. 3 ~ a ~ e ~ m  X~KOCTH B ~ T H X  n M a n a 3 o H a x  B c o r e T a H m i  c 
I'PaBHMarHHTHbIMH AaHHbIMM MOrYT 6 b l ~ b  HCIIOJIb30BaHbI B KaZIeCTBe EIH@OPMZ~THBH~IX 

IIPH3HaKOB IIpH K ~ J T I H o M ~ c I J I T ~ ~ H o M  IIPOrH03HPOBaHHH aJIMa30HOCHbIX K H M ~ ~ P J I M T O B ~ I X  

TPYGOK OTKPbITOrO Tkma.  

2. B ~ M B J I ~ H H ~ I ~  aH0MaJIHl-i B I IpeAenaX TOqeK TPo~~HoI'o COZLneHeHHX 

K H M ~ ~ ~ J I H T o ~ o K ~ J I H ~ ~ I ~ ~ x  A E ~ c J I o K ~ ~ ~ ,  YCTaHOBJIeHHbIe IIO MeTOAHKe CTPYKTYPHOTO aHlUIH3a 

H 3 0 T p 0 I I ~ 0 f i  MeraTPeUJHHOBaTOCTH B ~ U T - M ~ P X H H C K O M  EI ,@UIA~IHCKOM K H M ~ ~ P J I E I T O B ~ I X  

no=, O ~ J I ~ A ~ T  p a 3 n H ~ b I M H  XPKOCTH~IMH XaPaKTePHCTHKaMH KC LANDSAT 7 ETM+ H 

IIO-pa3HOMy IIpOXBJIeHbI B TpaBHTWEIOHHOM H MarHHTHOM I I o ~ I x .  Pa36pmo~~a HX IIO XPKOCTEI H 

T ~ o @ H ~ H ~ ~ c K H M  AaHHbIM II03BOJIHJla BbMBHTb HOBbIe paCTKEI ,  IIePCIIeKTHBHbIe AnX BbIXBJIeHHX 
- 

K H M ~ ~ ~ ~ H T O B ~ I X  TPY~OK.  

3. Ha OCHOBe IIpeAJIoxeHHOfi  MeTOAHKEl ~ ~ L U H @ ~ M ~ O B ~ H H X  M a T e p H m O B  

M H O ~ O ~ O H ~ J I ~ H O ~ ~  K O C M H Y ~ C K O ~ ~  C'beMKH LANDSAT 7 ETM+ EI KOMnJIeKCHOrO a H U I H 3 a  

reOJIOTMqeCKHX AaHHbIX, pe3yJIbTaTOB ~ ~ O @ H ~ ~ I S ~ C K L I X  H UnHXO-MHHepUIOTHYeCKHX 



P i ~ ~ n e n ~ ~ a H k i f i  C HCnOIIb30BaHHeM ~ ~ C - T ~ X H O J I O ~ H ~ ~  B ~ ~ W I ~ H C K O M  pafi0~e n e ~ 0 - A H ~ ~ ~ P C K O ~ ~  
C Y ~ ~ P O B H H ~ H H ,  K CeBePO-BOCTOKY OT X O ~ ~ ~ C ~ O H C K O ~ O  HOJIX, npOrHO3klpyeTCX HOBOe 

K H M ~ ~ ~ ~ H T O B O ~  none, B K m o Y m I 4 e e  18 O ~ ~ ~ K T O B ,  nepClIeKTHBHbIx H a  0 6 ~ a p y ~ e ~ E l e  

nOTeHWaJ ' IbH0 alIMa30HOCHbIX K H M ~ ~ ~ J I H T O B ~ M  Ten .  

M ~ T O A U K ~  BaInonHeHHbIx u c c ~ ~ e ~ o s a ~ u i i  u 0 6 0 c ~ o s a ~ u e  nepsoro 3amumaeMoro 
IIOJIOZCeHklH naHb1  B rJIaBe 3. 3 ) J e ~ b  H a  OCHOBe O~LUHPHOTO @ ~ K T H Y ~ C K O T O  MaTepkIalIa  HaMeYeHbI 

KOJIHreCTBeHHbIe KPHTePHH &JDl BbIAeJIeHHX K H M ~ ~ ~ J I M T o B ~ I X  T e n  H a   OH^ B M e I U m I 4 H X  nOpOA. 

Bce H c c n e n y e M b I e  T ~ Y ~ K H ,  KYCTbI ~ p y 6 0 ~  H ((IIyCTbIe)) n J l O ~ ~ H  CpaBHHBaJIElCb n O n a p H O  H a  

OCHOBe CTaTHCTHYeCKkIX KPEITePHeB ( D H l ~ e p a  kl C T ~ I O ~ ~ H T ~  C UeJIbIO OlIpe,4eJIeHHX 3HaYHMOCTM 

pa3n~wiii XPKOCTM B A H ~ K B O H ~ X  KC LANDSAT 7 ETM+. IIo p e 3 y n b T a T a M  ~ c c n e n o ~ a H k l f i  

PaCnpeAeneHHX K H M ~ ~ ~ J I H T O B ~ I X  T e n  B MarHHTHbIX H TpaBHTakIOHHbIX lIOlUX nOKa3aH0,  YTO 

aJIMa30HOCHbIe K E ~ M ~ ~ ~ I I H T O B ~ I ~  T ~ Y ~ K A  OTKPbITOrO TkiIIa XaPaKTePM3YIOTCB nHZUIa3OHaMM 

3 ~ a Y e ~ M g  -2 + -5 M 3  M -10 9 -1 5 M ~ ~ J I .  OHM MOrYT HCllOJIb3OBaTbCB B KaYeCTBe P e n e p H b I X  

l IpOrHO3a aJMa30HOCHbM K H M ~ ~ P ~ H T O B  H a  nepCIIeKTMBHbIX nJIOUaA5lX. ,!$la BbIIIBJIeHkur 

K H M ~ ~ ~ ~ H T o B ~ I X  T P Y ~ O K  OTKPbITOrO TkIlIa COHCKaTeJIeM I IpenJ IOXeHa PaUHOHalIbHasI 

nOCJIeAOBaTeJIbHOCTb 0 6 p a 6 0 ~ ~ ~  MaTePklaJIOB ~HCTaHLl[klOHHOrO 30HflHPOBaHkur, 

rpaBHMeTpHYeCKHX H MarHHTOMeTPHYeCKkIx AaHHbIX. Ha nepBOM 3 T m e  H a  ~ O H C K O B O ~ ~  nnOII&lAkl 

J'CTaHaBnHBmTCX o 6 n a c ~ ~ ,  llepCneKTElBHbIe pe3yJIbTaTaM I'paBkl- M MarHkITOMeTPkIYeCKMX 

H c c J I ~ A o B ~ ~ H M ~ ~ ,  a H a  BTOPOM, B npeAeJIaX,  BbIAeJIeHHbIX 06nac~efi, IIPOBOnHTCX 06pa60~~a  
MaTepHaTIOB KOCMklYeCKHX C'beMOK kl no XPKOCTHbIM XapaKTePklCTHKaM B K O M ~ W H ~ H ~ ~  

CneKTpaJ'IbHbIX KaHalIOB 4, 5, 7 CKaHHPOBaHkleM MeTOnOM ( ( C K O n b 3 9 ~ e T O  OKHa)) BbIIIBlUIOTCX 

nOTeHUHalIbH0 B03MOXHbIe Tpy6KH H KYCTbI T P Y ~ O K .  

npu  3HaKOMCm6e C ZIla60ii 3 ~ O ~ H U K P I E ~  6OnpOC06 U 3a~e~aHuii: 
I .  Ha cmp. 52 duccepmayuu asmop npednonazaem, ((rmo s~edpeiiue ~w6epnumos npusodum 

K 603HUKH06eHUlO O K O ~ O ~ U L I ~ ~ ~ M O ~ ~ ~ X  MJUlbd npocedalim)) ... B o s ~ u ~ a e m  6OnpOC, llm0 
nepsuvno, a vmo smopuv~o? Oresud~o, vmo nepsuvnbi~ xsnxemcx o6nacmb pa3ynnomHeum 
nopod, a a ~ e d p e ~ u e  ~m6epnumosoii MazMbz u @opmuposa~ue ~ynbd  npoceda~m, 
smopuv~bze npoyeccbz, Komopbie Mozym 6bzmb HU K ~ K  He csma~bz mexdy  co6oii. 

2. K ~ K  yrum~zsmacb cmeneHb u3yre~~ocmu ~ ~ ~ O H O C H ~ Z X  u HeaulMa3ouocHbzx mpy6o~ (ma6.a. 
3.7)? n p u  oyenKe wa3oHocnocmu ucnonb3yromcx 2 0 ~ ~ 0 - 6 ~ ~ 0 6 b l e  pa6ombz u m o 6 a e ~  
MaKcwmen w e w o  ~a mpy6~ax, zde nepcne~musbz mMa3oHocHocmu oyenusammcx 
~au6onee ~MCOKO.  B 3mm y c n o s ~ ~ :  nepeurnbze xapaKmepucmuKu nalrdtua@ma ria 3mm 
mpy6~ax 6ydym nau6onee Hapywenbz. N ecnu s pa6ome ucnonb3osa~bz 6onee nosd~ue, no 
omHotueHum K ~eonozopa3sedo~~bz~ pa6omm Mamepumbz KocMuvecKm caeMoK, mo 
6bZ3b16Uem COMHeHUe 06beKm~6~0~mb nOnyYeHHbZX d a ~ ~ b ~ .  

B s e n o M  MOXHO 3ammwi~b, ~ITO n e p B o e  s w ~ u a e ~ o e  nonoxeme n o K a 3 a H o  

IIpHBeneHHbIM B AI4CCePTaHI-i @ ~ K T H Y ~ c K ~ I M  MaTepklZillOM, OTnklraeTCX H ~ C O M H ~ H H O ~  H~J 'YHo~~ 

3HaZIkIMOCTbIO B YaCTH COBePLUeHCTBOBaHklX MeTOnHKH reOJIOrOpa3BenOYHbIX pa6o~, 
HlUlpaBJleHHblX H a  npOTHO3HPOBaHkle H IIOHCKU. KOPeHHbIX M ~ C T O P O ~ ~ H B ~ ~  ZillMa30B. 

B 4-oii rnase O ~ O C H O B ~ I B ~ ~ T C H  BTopoe samuwaeMoe nonoxcemie. C o k ~ c ~ a ~ e n e ~  B 

U p e n e n a x  ~ ~ K ~ ~ T - M ~ ~ x H H c K o ~ o  kl ,@JI~~IHcKo~o K H M ~ ~ ~ J I G T O B ~ I X  n0JIefi no MaTepklaJIaM KC 
LANDSAT 7 ETM+ H c c n e n o s a H b I  TOYKH -rpofi~oro C o m e H e H m  KHM~~PJIHTO~OKZ~~~E~~~I~I~HX 

~ C ~ O K W H ~ ~ ,  YCTaHOBJIeHHbIe M k ~ n a r r r e ~ b I M  B.A. Bcero 06cneno~a~o 88 ~ p o f i ~ b m  ((TOYeK)), B 

TOM YHCJIe 14 ((TOYeK)) C YCT2iHOBJleHHbIMH K H M ~ ~ P J I ~ I T ~ M M  H 74 ((TOYKM)), H a  KOTOPbIX 

K H M ~ ~ ~ ~ M T O B ~ I ~  Tens K HaCTOXIQeMy BpeMeHkl H e  BbIIIBJIeHbI. B nep~0fi YaCTM rJIaBbI H a  LUeCTkl 

CTpaHHUaX OIIHCbIBaeTCX MeTOnHKa M pe3yJIbTaTbI HpOBeneHHX CTpyIcrypHOrO a ~ a J I H 3 a  



M H n a r n e ~ b ~ ~  B.A. H BbIAeJIeHEM HM TOYeK T P O ~ ~ H O ~ O  COYJIeHeHHII K ~ I M ~ ~ ~ J I H T O J I O K ~ H ~ ~ ~ ~ ~ H X  

A H c J I o K ~ H ~ ~  B IIpeAeJIaX A J I m ~ - M a p x ~ ~ c ~ o r o  H A W ~ A ~ I H C K O ~ O  K H M ~ ~ ~ J I M T O B ~ I X  IIoJIefi. no 
AaHHbIM K O C M E ~ ~ ~ C K O ~ ~  c ' b e M m  LANDSAT 7 ETM+ c y z ~ e ~ o ~  p e 3 y n b ~ a ~ o ~  ~ J ~ B ~ I M ~ T ~ H Y ~ C K U X ,  

MWHHTOMeTPHYeCKMX H TeOJIOI'HYeCKMX pa6o.r OIIpeAeJIeHa IIepCIIeKTHBHOCTb TeX HJIH HHbIX 

T P O ~ H ~ I X  ((TOYeK)) H a  HNIHZMe K H M ~ ~ ~ J I H T O B ~ M  Ten .  B b I A e n e ~ b 1  rpyI I I Ib1  T P o G H ~ I X  ((TOYeK)), 

OTHeCeHHbIe K o 6 a e ~ ~ a ~  IIpOrHO3a I I e p ~ o f i  H B T O P O ~ ~  OYepeAH AlU IIpOBeAeHHII Ha3eMHbIX 

3 a B e p O m b I X  pa6o~ Pi AeTalIbHOrO o n p o 6 o ~ a ~ ~ a .  
B r J IaBe  IIPHBOAHTCII A e T U I b H M  XapaKTepHCTMKa BbMBJIeHHbIX IIepCIIeKTHBHbIX 

yYaCTKOB OTAeJIbHO B IIpeAeJIaX h a K H T - M ~ ~ X H H C K O ~ O  H ANIA~IHCKO~O K H M ~ ~ ~ J I H T o B ~ I x  IIoJIefi, 

AaeTCII HX CpaBHHTeJIbHaJI XapaKTepHCTHKa H COIIOCTaBJIeHHe C XapaKTepHCTHKaMH H3BeCTHbIX 

K M M ~ ~ ~ J I M T o B ~ I X  TPYGOK B ~ ~ K H T - M ~ P X M H C K O M  ( E o ~ ~ T ~ I x ,  KHCM~T, ~ ~ O X M M H S ~ C K ~ J I )  H 

A~JIA~IHCKOM ( A K ~ ~ M H Y ~ c K ~ J I ,  A~PO@OTOC'~~MOYHSLII, XKYTCKSLII) IIOJIIIX. B 3aWIK)ZIeHHe TJIaBbI 

-TOP AeJIaeT BbIBOA 0 TOM, YTO pe3yJIbTaTbI I I ~ O B ~ ~ ~ H H ~ I X  H c c J I ~ ~ o B S L H H ~ ~  H a  3TaJIOHHbIX 

I I J I O 4 ~ X  ~ ~ K E ~ T - M ~ ~ x H H c K o ~ o  H A~TIA~IHCKO~O K N M ~ ~ ~ J I H T O B ~ I X  II0JIefi  MOrYT CJIJ'IHTb 

OCHOBaHHeM AJIX IIpOBeAeHHII IIpOrHO3HO-IIOHCKOBbIX pa6o~  H a  m M a 3 b I  H a  C e B e p e  C H ~ H P C K O G  

IIJIaT@opMb1. 

B UeJIOM MOXHO 3aKnIOYHTb, YTO 3aIQHuaeMOe IIOJIOXeHHe AOKa3aHO IIpMBeAeHHbIM B 

rzMCCepTaI(HH @ ~ K T H Y ~ C K M M  MaTepHmOM,  XOPOIIIO HJIJTIOCTpHpOBaHO MHOrOYHCJIeHHbIMH 

PHCYHKaMH, OTJIHYaeTCII H ~ C O M H ~ H H O ~ ~  H ~ Y Y H O ~  3HaYHMOCTbIO H (ICHbIM IIpaKTHZIeCKHM 

CMbICJIOM. 

T ~ e ~ b e  samumae~oe nonoxeaue O ~ O C H O B ~ H O  MaTepminaMH,  M ~ J I O I ~ H H ~ I M H  B 5-oji 
r3IaBe. B I I e p ~ o f i  YaCTH maBb1 H a  28 CTPaHMqaX (C 91 IIO 119) IIPHBOAHTCII nonpo6~ax 
XapaKTepHCTHKa reOJIOrHYeCKOr0 CTPOeHHII, pe3yJIbTaTOB ~ ~ o @ H ~ M Z I ~ C K H X  H MHHepaJIOTO- 

r e o x H M H r e c K M x  M C C ~ ~ A O B ~ H H G ,  ~ M ~ ~ O H O C H O C T H  c e ~ e p ~ o j i  g a c T H  J ~ K ~ T C K O ~ ~  ~ ~ O B ~ I H U H H .  

A H ~ I I H ~  3THX AaHHbIX II03BOJIXeT COHCKaTeJTIO O ~ O C H O B ~ T ~  B03MOIHOCTb B IIpeAeJIaX 

IIepCIIeKTHBHbIX IIJIou~& IIpH K ~ J T I H o M ~ c I I I T ~ ~ H o M  IIPOrH03HPOBaHHH K H M ~ ~ ~ J I H T O B ~ I X  

Tpy60~ IIPHMeHHTb M ~ T O A M ~  A~II.IH@PHPoB~HHII MaTepHaROB K O C M H Y ~ C K O ~ ~  C'beMKH, 

~ ~ o ~ H ~ o B ~ H H J W  H a  3TaIIOHHbIX I I J I O W W X  ~ ~ J I A ~ I H o - ~ ~ K H T c K o ~ o  aJIMa30HOCHOrO pafi0~a. 
K o M I I J I ~ K c H ~ I ~  aHaIIH3 AaHHbIX 0 peJIbe@e, 3 0 H  pa3pbIBHbIX H ~ P Y I I I ~ H H #  H M a T e p H m O B  

K O C M H Y ~ C K O ~ ~  CbeMKH JIer B OCHOBY BbIAeJIeHHR B I I p e ~ e J I a X  I I ~ o ~ H o ~ H o #  I I J I O ~ ~ H  R-5 1-21 - 
B,r;-33-A,E 1 8-TH O ~ S ~ K T O B ,  IIepCIIeKTHBHbIX H a  HaJIklrHe K H M ~ ~ ~ J I H T O B ~ I X  T e n .  

T ~ K H M  06pa30~, B pe3yJIbTaTe M3YYeHHII IInorrlaAH R-5 1 -20,2 1,32,33 aBTOPOM 

YCTaHOBJIeHO, YTO B IIpeAeJIaX JIHCTOB R-51-21-B,r;-33-A,E MOXHO OXEiAaTb BbIIIBJIeHHe 

HOBOrO KHM~~~JIHToII~~cII~KT~~BHo~o IIOlllI, IIpHypOZIeHHOrO K y3JIy IIepeCeZIeHHII pa3JIOMOB 

CeBep-CeBepO-BOCTOYHOrO H CeBepO-3aIIaAHOrO IIpOCTHpaHHII. B a x ~ o  IIOAYePKHYTb, ZIT0 

KOOPAHHaTbI BbIAeJIeHHbIX IIepCIIeKTMBHbIX P a C T K O B  nepeAaHb1  B AK ((AnPOCA)). 
B 3aKJIK)YeHHe ASLHHOG TJIaBbI COHCKaTeJIb AeJIaeT B ~ X H ~ I G  C ll03HUHH MeTOAHKM 

reOJIOrOpa3BeAOWbIX pa6o~  IIpHMeHHTeJIbHO K MeCTOpOXJ(eHHIIM NIMa30B BbIBOA (c. 127- 128) - 
((. . . ~ e I I I k l @ p H p o ~ a H H e  KOCMHYeCKHX CHHMKOB IIpH I IPO~H03HPOBaHHH H IIOHCKaX 

K E I M ~ ~ P J I H T O B ~ I X  T e n  A a e T  M ~ K C H M ~ T I ~ H ~ %  3@@eKT n p H  IIpeABapHTeJIbHOM E13YYeHHH 3TaJIOHHbIX 

YYaCTKOB, IIePCIIeKTHBHOCTb KOTOPbIX YCTaHOBJIeHa H&MH~IMH HCCJIeAOBaHHIIMH.. K ~ K  
IIpaBkmO, IIIJIHXOBbIM 0 I I p 0 6 0 ~ a H H e M  H ~ ~ o @ H ~ M Y ~ c K ~ I M H  p a 6 o ~ a ~ ~  OKOHTypHBaeTCII pafio~, 
I I ~ ~ c I I ~ K T H B H ~ G  H a  IIOMCKH K M M ~ ~ ~ J I H T O B ~ I X  Ten ,  OAHaKO, 0 6 ~ a p y x e ~ ~ e  H BCKPbITHe TeJIa  B 

IIpeAeJIaX A r n e  OqJaHHYeHHOrO yzIaCTKa ~ p e 6 y e ~  OYeHb 60nbmoro 06'be~a rOPHbIX B ~ I P ~ ~ O T O K .  

B TaKHX CJIYYaJIX A ~ I I I M @ P H P o B ~ H H ~  KOCMHYeCKHX CHHMKOB M O I e T  OKa3aTb OYeHb 60JIbIIIJW 

I I O M O a b  H pe3KO o 6 n e r ~ ~ ~  HaXOX.4eHHe K H M ~ ~ ~ J I H T o B o ~ o  TeJIa)). T.e., aHEUIH3 M ~ T ~ ~ M ~ O B  



KOCMEiSeCKEiX C'beMOK H ~ O ~ X O ~ M O  BbIIIOJIHXTb H e  TOJIbKO KaK 0IIepeXWIQMfi MeTOA H a  

MaJIOH3y%HHbIX TeppEiTOpklXX, HO Ei KaK MeTOA ~ ~ ~ ~ P ~ K O B K E I  a H o ~ a J I E i f i ,  BbIXBJIeHHbIX APJTEiMEi 

MeTOAaMEi, H a  AeTaJIbHbIX CTElJJEiXX pa6o.r. 
flpu 3HUKOMCm6e C ZYla606 5 603H~KpRd 6OnPOCO6 U ~ L U M ~ Y U H U ~ :  

I .  He ydau~bm nmemca sbrpaxe~ue (cmp. 119, smopoii a63ay) ((Cnedosamenb~o, O ~ H U M  u3 

~ e m o d o s  deuluqbpuposa~m ~u~6epnumosb1.x men xsmemc~ npocnexusa~ue ux no 
npocmupaHuio pm3pbzs~bt.x ~apywe~uii)). 

2. Puc 5.5 meem ~ m s a ~ u e  ((Opaaie~m Kapmbz cmpoeHw me~rno~ocqbepbz IIKymc~oii 
~ ~ O H O C H O ~  nposu~yuu ... )). HO Ha Kapme npusede~bz monbKo dan~ble o cmpoeHuu 
3 e ~ ~ o i i  KOPM. K ~ K  u3secm~o nod me~mo~ocqbepoii noHuMaemcR s zeonozurecKoM maHe 
3eMHLUE KOpa U 6epXHM MaHmL4.8, a 6 ~ ~ ~ ~ U Y ~ C K O M  Il~mo~qbepa U a~meH0cqbepa (Kpa~Hbl6, 
2004). T a ~ m  o b p m o ~ ,  ~ m s a ~ u e  pucyHKa He cosceiu coomsemcmsyem ezo codepxa~uro. 

EI3 H ~ J I O X ~ H H O ~ O  B rnaBe 5 M a T e p m n a  B ~ O ,  m TpeTbe saq iuae~oe  n o n o x s e H E i e  

O ~ O C H O B ~ H H O  @ ~ K T E ~ S ~ C K H M  MaTepklaJIOM Ei B UeJIOM AOKa3aHO. 

B 38ICnIO9eHHH AHCCe1)TaUNH COHCKaTeJIeM 0 6 0 6 u m ~ c ~  IIOJIy%HHbIe AaHHbIe no 
M e T O n K e  llPOTH03EiPOBaHHX KOPeHHbM M ~ c T o P o X A ~ H E ~ ~ ~  aTIMa30B H a  C e B e p e  C H ~ H ~ C K O ~ ~  
I I J I ~ T @ o ~ M ~ I  C kIClTOJIb30BaHEieM MaTepEiZLlIOM M ~ J I ~ T H c I I ~ K T ~ M J I ~ H o $ ~  K O C M H S ~ C K O ~ ~  C'beMKkI 

LANDSAT7 ETM+ ~i A W T C X  PeKOMeHnWHEi no OUeHKe BbMBJIeHHbIX n e p c n e n m H b I x  

nJI0I4ElJJe# Ei P a C T K O B ,  S T 0  nOnZIePKEiBaeT B m H Y  nPaKTEiSeCKJQ0 HNfpaBJIeHHOCTb 

BbIllOJIHeHHbIX E ~ c c J I ~ A o B ~ H M ~ ~ .  

B ~avecmse o ~ n o s n b ~ :  3meuanur;i u ~ e ~ o ~ e n d a r c u f i  no duccepmayuo~~oii pa6ome u 
asmopeqbepamy ~ e o 6 x o d u ~ o  ormwemumb cnedyroyee: 

1) no M H ~ H U H )  OnnoHeHma He c o s c e ~  ydau~a cmpyKmypa asmopeqbepama. 3aquqae~bze 
nOn03tCeH218 60CnpUHUMUKlmCR a6mOHOMHO Om OCHO6HOZO meKCmU, 6 KOmOpOM 
nocnedosamenb~o u3nazaemcrz KpamKoe codepxa~ue scex a a e  duccepmayuu u zde 
paccpedomor e ~ a  do~mamenbum 6ma; 
2) onnoHeHm p e ~ o ~ e ~ d y e m  asmopy duccepmayuu snpedb dm xapaKmepucmuKu 
oco6e~~ocmeii penbeqba ucnonbsosamb iuamepuanbz paduono~ayuo~nblx KocMurecKux CbeMoK, 
maK KaK pa3~0M~Culma6Hble monozpaqburec~ue Kapmbz ~ ~ o z u x  paiio~os xapaKmepu3yiomcx 
H W K U M  KUYeCmSOM,' 
3) s dmb~eiiulux uccnedosa~ww yenecoo6pm~o ucnonb3osamb Mamepuanbz He od~oii  
K O C M U ~ ~ ~ C K O ~ ~  CUCmeMbZ, a HeCKOnbKlLX, d0n0nHRlo2ylLX dpyz dpyza no CneKmplUlbHbuM 
xapaKmepucmuKaM u n p o c m p a ~ c m s e ~ ~ o ~ y  pmpeule~uro. 

Ormwere~~bze 3 m e r a ~ m  u ~edocmam~u He CHuxarorn 06qezo xopoulezo s n e ~ a m n e ~ m  
om npednazae~oii K saqumepa6ombz. M~ozue u3 ~ u x  u ~ e r o m p e ~ o ~ e ~ d a r n e n b ~ b z i i  xaparcmep. 

O U ~ H U B ~ R  AHCCeDTaUUIO B UeJIOM, MOXHO KOHCTaTklPOBaTb, W.0 OHa IIpeACTaBJIReT 

co6ofi H ~ ~ Y H O - K B ~ J I H @ H K ~ H O H H ~ I ~  pa601y, B KOTOPO~~ H a  OCHOBZiHEiM BbInOJIHeHHbIX aBTOPOM 

E i c c n e ~ o ~ a H E i f i ,  p e r n e H b I  swam, memuwe c y r q e c T B e H H o e  s ~ a ~ e ~ ~ i e  JIJM  hay^ o 3 e ~ n e  B 

o6nacm IIPOrH03UPOBaHEIII Ei  IIOMCKOB M ~ C T O ~ O ~ A ~ H H ~ ~  aJIMa30B C EiCnOJIb3OBaHHeM 

MaTepHaJIOB KOCMHSeCKHX C'beMOK B T m H O A O C T y I I H M X  Ei MaJIOH3J"XeHHbIX ~ M O H ~ X  C H ~ M ~ C K O ~ ~  
n n a ~ @ o p ~ b ~ .  AEiccep-raqklrr HanEicaHa  e n E i H o n E i m o ,  conepxm COBOK~IIHOCT~ HOB~IX H a y S H b m  

pe3yJIbTaTOB Ei IIoJIoX~HH#, B w B H r a e M b I X  aBTOPOM JIJM 3 m T b 1 ,  HMeeT BHyTpeHHee  eAHHCTB0 

Pi CBEiAeTeJIbCTBYeT 0 CYLqeCTBeHHOM JIEiYHOM BwlElJJe aBTOpa  B HayKy.  

O C H O B H ~ I ~  Hay9HbIe pe3yJIbTaTbI IUEipOKO ~ I I P O ~ ~ I ~ O B ~ H M .  OHM Ei3JIOXeHbI B 6 
I I ~ ~ J I E ~ K W E ~ I ~ ,  B TOM mcne 3 B Ei3AaHHIIX, PeKOMeHAOBaHHbIX BAK, ,4Owla,4bIBaJIkICb H a  3-ex 
M e ~ y H a p O ~ b I X  K O H @ ~ ~ ~ H I J E M X .  
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