
A K T Y ~ ~ H O C T ~  TeMbI  A E I C C ~ P T ~ ~ M O H H O ~ ~  p a 6 0 T b 1  K ~ P X T H M K O B O ~ ~  H.A. O ~ ~ C J X O B J I ~ H ~  PXAOM 

BaXHbIX IIPMSMH. H~CMOTPII H a  TO, ZIT0 BJIMIIHMIO S L H T P O I I O ~ ~ H H O ~ ~  a 3 ~ 0 3 0 n b H o f i  COCT~BJWOL& 

H a  KnMMaTMYeCKHe U 3KOJIOTHYeCKMe M3MeHeHMX YAeJUIeTCX 3HaWiTeJ IbHOe  BHMMaHlle, 

MCCJIeAOBaHHX PaCIIpOCTpaHeHHX 6 M o n o r u r e c ~ H x  ZBp030ne% B a T M O c @ e p e  IIpOB0,IJXTCX B 

~ e n o n ~ o i 4  M e p e .  C p e n ~  6 a o n o r H r e c ~ ~ x  mposoneii n b I n b q e s b x e  s e p ~ a  o 6 n m m ~  o n p e ~ e n e ~ ~ o i i  

C T ~ ~ H J I ~ H O C T ~ ~ O ,  XOPOUlO COXPaHXIOTCX B O K P Y X ~ L H ) ~ ~ ~ ~  C p e A e  M IIepeHOCXTCR H a  3HaYMTexbHbIe  

PaCCTOIIHMII. ~ O ~ T O M Y  HX MOXHO MClTOJlb30BaTb KaK reOMHAllKaTOPbI M 3 M e ~ e H M f i  nPMPOAHbM 

CMCTeM. T a ~ x e ,  IIbIJIbUa M O X e T  OKa3bIBaTb HeraTMBHOe B O ~ A ~ ~ ~ C T B M ~  H a  YeJIOBeKa B b 1 3 b I B a  

a n n e p r u q e c K u e  p e a ~ q ~ ~ .  T ~ M  H e  M e H e e ,  c y w e c T B y m x q M e  cem ~ a 6 n m n e ~ ~ f i  3a n b l r r b q o i i  H e  

BCerAa  IIO3BOnXlOT YCTaHOBMTb MCTOYHMKM ee nOCTjllJIeHMX M CIIpOrHO3MpOBaTb CTeIIeHb 

~ ~ J I J I ~ ~ ~ O K O M @ O ~ T H O C T M  T ~ P P H T O P M ~  B CBX3M C BbIUIeM3JlOXCeHHbIM, OZIeBUAHa H ~ O ~ X O A M M O C T ~  

IIpOBeAeHkIX 3KCnepMMeHTZlJIbHbXX M SMCJIeHHbIX M C C ~ ~ A O B ~ H H ~ ~  I I p O ~ e C C O B  PaCIIpOCTpaHeHkIcr 

n b I n b q b 1  pac~e~kifi B ~ T M O C @ ~ P ~ ,  YTO BIIOJIHe COrJIaCyeTCX C ~ e ~ 0 f i  A M C C ~ P T ~ ~ M O H H O ~ ~  pa60~b1. 

q e n b  M 3aAaZIM A J ~ C C ~ P T ~ Z T E I O H H O ~  pa60~b1 %TKO C @ O ~ M ~ J I M ~ O B S L H ~ I ,  BbIHOCHMbIe H a  

sa~qu-ry nonoxeaurr 6 a 3 U p y I O ~ c I I  H a  pe3ynb~a~ax, n o n y Y e H H b x x  B xone ee B~IIIOJIH~HMR. Haywarr 

HOBM3Ha Pi 3HaZIAMOCTb p a 6 0 T b 1  3aKnIOYaeTCX B CJ IeAyIoUeM.  Bnepsb~e BbXAeJIeHbI I I b l n b u e B b I e  

3 e p H a  B TBePAbIX ~ T M O C @ ~ P H ~ Z X  OCaAKaX, O T O ~ P ~ H H ~ I X  B XOAe MOHMTOPMHra H a  IOTO-BOCTOKe 

3 a n a n ~ O f i  C u 6 H p a ,  npOBOAMMOr0 C C O ~ J I I ~ , Q ~ H M ~ M  PXAa  O ~ O C H O B ~ H H ~ I X  aBTOPOM YcJIoBM~~, W O  

~ 0 3 B O J I M ~ O  IIOKa3aTb H ~ O ~ X O A H M O C T ~  HCIIOlIb3OBaHMX 3TMX Pe3YJIbTaTOB )JJW A ~ J I ~ H ~ ~ ~ U I H X  

s e p H @ M ~ a ~ M f i  P a H e e  BbInOJIHeHHbIX ~ ~ . J I ~ o ~ ~ K o H c T ~ ~ K ~ &  B P e r H O H e .  T ~ K  Xe H a  OCHOBe 

TpaeKTOpHOrO MOnenMpOBaHUR,  B K J I I O Z I ~ I O ~ ~ ~ O  PXA BXOAHbIX I I apaMeTpOB ( B ~ I C O T ~  

nOrpaHUZIHOr0  CnOR M ~POAOJIXMTeJIbHOCTb eCTeCTBeHHOrO CMHOlITMYeCKOrO l l ep~o~a) ,  C 

kICnOJIb3OBaHHeM WBeKTMBHbIX ITbLUbqeBbIX TpaCCepOB ( I I b I n b ~ a  MBbI II IIoJI~IHM) l l p e A l l O X e H  

EUIrOpHTM, o I I P ~ c ~ I B w ~ ~ T H ~  ~ T M O C @ ~ ~ H ~ I ~  CBH3H M e m Y  I'eOCMCTeMaMM p e r M O H ~ b H O r 0  YPOBHX. 

~ O C T O B ~ ~ H O C T ~  IlOJIyYeHHbIX p e 3 y n b T a T O B  H I I E I Y H ~ I ~ ~  B K J I W  ZtBTOpa IIOATBep.HcnaeTCR: 

3HaSMTeJIbHbIM O ~ X ~ M O M  npo6 (6onee400), O T O ~ ~ ~ H H ~ D C  C eTO JTaCTMeM H 

npOaHEUIM3kfpOBaHHbIX HM H a  COBPeMeHHOM O ~ O P Y ~ O B ~ H M  C c 0 6 J I l o ~ e ~ M e M  H ~ O ~ X O A H M ~ I X  

p e l C 0 M e ~ ~ a I J M f i ;  UCIIOJIb3OBaHUH B pa6o~e K O M ~ U H ~ ~ H H  WaK COBpeMeHHbIX, TtlK M TpZlAHqMOHHbIX 



MeTOnOB M IIOAXOAOB; HenOCpeACTBeHHOM BbInOJIHeHMM ~ O C ~ W ~ U ~ C ~ T H ~ I X  HkIP A n p O e K T a  P@@I/I; 

a T a K X e  anpo6a~~e f i  pe3yJ IbTaTOB H a  npo@kiJIbHbIX K O H @ ~ ~ ~ H ~ H X X  M B n y 6 n k f ~ a u m .  

, @ ~ C C ~ ~ T ~ U H O H H ~ R  pa6o~a kf3JIOXeHa H a  98 CTPaHkfIJ2l.X MaI.UHHOlIkfCHOT0 TeKCTa, COCTOMT 

U3 BBeneHMX, Y e T b 1 p e ~  TSIaB, CnkfCKa C O K P ~ I Q ~ H H %  H CnMCKa J IATepaTypbI ,  BWrIOZIaIOLIJeTO 

157 BCTOZIHMKOB. B pa6o~e HaCZIMTbIBaeTCH 27 PM@HKOB M 7 T ~ ~ J I A I J .  

BO BBeneHkiM O ~ O C H O B ~ H ~  aKTyWIbHOCTb TeMbI,  C@OPMYJIMPOB~H~I UeJIb  k l3maZIM,  o 6 a e ~ ~  

A I IPeAMeT HCCJIeAOBaHHX, OIIACaHbI MClIOJIb3YeM$Ie MaTepHElJIbI M MeTOAbI, O ~ O C H O B ~ H ~ I  H a y Y H M  

HOBH3Ha, TeOPeTHYeCKaR M nPSlICTNgeCKSLII 3HaYMMOCTb pa60~b1. B AaHHOM p a 3 n e J I e  TaK Xe 

IIpeACTaBJIeHbI 3 a q H I Q a e M b I e  IIOJIOXeHHX, CTeIIeHb ~OCTOBepHOCTM M anpo6au~a pa60~b1, 

J IMYH~IG B K n w  aBTOpa ,  npMBeAeHb1 CCbIJIKA H a  BbInOJIHeHHbIe n y 6 n ~ ~ a u ~ ~ .  

B n e p ~ o i i  rnase O ~ C ~ X , ~ ~ ~ T C R  T e o p e T k i Y e c K m  o c H o s a  M c c n e n o s m m ,  n a e ~ c ~  o n K c a H H e  

OCHOBHbIX ~ O H E I T M ~ ~  M nOfiXOnOB IIPOBeAeHHII MOHMTOPMHr8, BKJIK)YW ~ ~ o ~ K o J I o ~ A Y ~ c K M ~ ~  

MOHMTOPMHT. ~ H ~ Y B T ~ J I ~ H O ~  BHMMaHkfe B rJIaBe YneJIeHO aHElJIM3y B03MOXHbM IIyTefi 

PaCnpOCTpaHeHAR nbIJIbUb1 ~ T M O C @ ~ P ~ ,  PaCCMOTpeHkiIO IIOnXOnOB K lTPOBeAeHEIH) MOHMTOPkfHTa 

3a nb~nbee~oii  coc~a~nxmmefi B B O ~ A ~ X ~ ,  a TaKxce M o n e n k I p o B a m m  n e p e H o c a  n b I n b s e s b I x  sepe~,  

ZIT0 B HTOTe aBTOPY II03BOJIAJIO CMCTeMaTM3HPOBaTb ~ ~ 0 r 0 0 6 p a 3 M e  MeTOnOB M IIOnXOnOB, 

MCIIOJIb3yeMbIX lIPM MOHMTOPAHre HbIJIbUbI B B03AYXe, M KaK CJIenCTBMe BblqeJIMTb H m 6 o n e e  

COOTBeTCTByIoIQHe U e n R M  M 3 m a Y a M  AaHHOrO EICCJIenOBaHAX. 

B~opax masa g e T K o  C- rpyKTypupoBaHa  M n o c s m u e H a  o n k i c a H H m  @ ~ s a ~ o - r e o r p a @ k ~ s e c ~ k i x  

~cJIoBMG TeppHTOpHM MCCJIeAOBaHMX, a TaK>Ke XapaKTepMCTMKe MeCT pa3MeIQeHkuI TOYeK 

MOHMTOPMHTa H a  K)TO-BOCTOKe 3allm~0fi C M ~ M P A .  B 3~0fi r J I a B e  aBTOp y 6 e ~ ~ ~ e n b ~ o  

O ~ O C H O B ~ I B ~ ~ T  H ~ O ~ X O ~ ~ H M O C T ~  co6nmne~ax PXjJa y c n o s ~ k  n p M  IIpOBeneHMM MOHEITOpkfHTa, B 

ZIaCTHOCTH npkf  o6ope npo6, BbInOnHeHMM ~ ~ ~ O ~ O I I O ~ ~ O T O B K H  kf MMKpOCKOnMpOBaHAX. Amee B 

pa60l.e n e T m b H o  n p e n c T a s n e H  XOA ero p e m a s a r r k i a  B T e r e H M e  c e M H  SHMHAX C ~ ~ O H O B  H a  OAHO# 

~ ~ K O ~ H O C ~ M ~ O B O Y H O ~ ~  M T p e X  OnOpHbIX TOZIKaX, B p e 3 y J I b T a T e  KOTOpOrO 6bmo o ~ o 6 p a ~ o  460 np06 

~ T M O C @ ~ H ~ I X  OCWKOB, a 3 a T e M  BbII'IOJIHeHa MX I I epBk lYHM I I ~ o ~ o ~ o ~ I ' o T o B K ~  M n 0 c J I e ~ y I o I Q M f i  

M M K P O C K O I I H Y ~ C K M ~ ~  aHWIM3. 

B ~ p e ~ b e f i  r J I a B e  AaeTCR no~po6aoe OnMCEiHAe TaKCOHOMH~eCKOTO pa3~006pa3m-1 

nbIJIbUeBbIX 3 e p e H ,  BblqeJIeHHbIX TOJIbKO B 143 kf3 BCeX 0 ~ 0 6 p t l H H b I X  ki ~ P O a H ~ A 3 E I P O B a H H b I X  

npo6. n o K a 3 a ~ 0 ,  r T 0  IIblnbJJa n e p e B b e B  npeo6nanma KaK B K W O M  CeSOHHOM, TaK M B 0 6 m e ~  

CIIeKTpe I IpH 3HaYATeJIbHOM AOMHHHPOBaHkH4 UbLJIbqbI 6epe3b1 H COCHbI, a C p e n A  TpaB 

npeBWIMpOBWIM FIpenCTaBMTeJIM C ~ M ~ E C T B ~  MapeBbIX H aCTpOBbIX, npkf 3TOM BCerO 6bm0 

OllpeAeJIeHO 12 TZLKCOHOB. A ~ H H ~ I ~  TaKCOHOMAreCKOrO pa3~006pa3kf11 AOCTaTOYHO 

HJInIoCTpMpOBaHbI B A H a r p a M M a X ,  A I IpOBeAeHa  MX CTaTHCTMYeCKaR o6pa6o~~a,  pe3yJIbTaTbI  



KOTOPOG n p M B e n e H b 1  B KOHUe m a B b I ,  s T 0  RBnReTCR JIOrM4eCKMM 0 6 0 6 w e ~ u e ~  ~ ~ ~ ~ c T ~ B J I ~ H H o G  B 

DaHHOM pa3neJIe M H @ o ~ M ~ ~ M M .  

Y e ~ s e p ~ a ~  rnasa conepmm ne~anb~b18  a~anas  c u H o n T w e c K w x  cu~yauuii n a T ,  K o r n a  

B OCanKaX,  G ~ I J I M  BbIAeJIeHbI  I I b I J I b u e B b I e  3epHi3,  4 T O  I I03BOJIImO O I I p e n e J I U T b  TePPMTOPHH,  C 

KOTOPbIX OHM IIOCTYIIaTIM. A ~ H H ~ I ~  ZiHa.JIM3a I I p e n C T a B J I e H b I  H a  BbICOKOM IIPO@~CCHOH&II~HOM 

Y p O B H e  H O I I ~ ~ J I M I ~ O B ~ H ~ I  B ~ ~ ~ o @ M J I ~ H o M  X y p H U e ,  4 T O  B CBOIo  O Y e p e n b  I I O n s e p K M B a e T  C T e n e H b  

MX nOCTOBePHOCTI4.  Amee aBTOPOM DJlR O n p e n e J I e H M R  ~ T M O C @ ~ ~ H O ~ O  ITOCTynJIeHHR IIbLJIbueBbIX 

3 e p e ~  O ~ O C H O B ~ H O  MCnOJIb30BaHMe T p a e K T O p H O r O  MOAenHpOBaHMR ( ~ 0 n e n b  HYSPLIT) C 

BBeAeIlMeM r P a H M Y H b I X  BXOAHbIX n a p a M e T p O B  BbICOT M IIPO~OJI>ICMTeJIbHOCTM P a C s e T O B  O ~ ~ ~ T H ~ I X  

~ p a e ~ T 0 p M f i .  A O C T O B ~ ~ H O C T ~  IIOJIyYeHHbIX TaKMM o6pa30~  p e 3 y J I b T a T O B  IIO O I I p e n e J I e H U I o  I I y T e G  

a ~ ~ o c @ e p ~ o r o  n o c T y n n e a a R  n b I n b u e s b r x  s e p e ~  c o c a n r c a M H  n o n T B e p x c n a e T c x  FIX ~ e p u @ ~ ~ a q ~ e G .  

P e 3 y J I b T a T b 1  T p a e K T O p H O r O  MOneJIMpOBaHMH COOTBeTCTByIoT n a H H b I M  a H a J l M 3 a  CMHOIITMYeCKUX 

~ M T y a u k i f i  M nOlIOJIHMTeJIbH0 I I ~ M B J I ~ K ~ ~ M o $  ~ ~ ~ H o I I J I ~ H o B o G  M H @ o P M ~ ~ M M .  ~ ~ ~ ~ J I o > I ( ~ H H ~ R  

K O M n n e K C H a R  p e U M 3 a u M R  &JlrOpMTMa IIO3BOJIMJIa O I I p e n e J l M T b  OCHOBHbIe P e r H O H b I  IIOCTYnJIeHMII 

HbIJIbUbI MBbI M IIOJTbIHM C OCaflKaMM H a  IorO-BOCTOK 3 a I I a n H o g  C ~ 6 u p a  Pi O ~ O C H O B ~ T ~  UX 

MCrIOnb30BaHMe B K a 4 e C T B e  ~ T M O C @ ~ P H ~ I X  T p a C C e p O B  B ~ ~ M M O A ~ ~ ~ C T B H R  reOCMCTeM 

P e r M O H a J I b H O r O  YPOBHR. 

n o  T e K c T y  n ~ c c e p ~ a u ~ ~  MMeIoTcR C n e n y m u M e  ~ ~ M ~ Y ~ H M R :  

1 )  B n y H K T e  1.2. ~ ( P ~ c I I ~ o c T ~ ~ H ~ H H ~  I IbIJ IbqbI  B a ~ M o c @ e p e ) ) ,  a B T O p  IIpMBOnMT PRA 

XapaKTepMCTHK Pi O C O ~ ~ H H O C T ~ G  l IbIJ IbueBbIX 3 e p e H  - 6uomposoneii, O n H a K O  Y n y C K a e T  

H e K O T O p b I e  C y 4 e C T B e H H b I e  ( H a I I p u ~ e p ,  I I ~ O T H O C T ~ ) ,  IIpM 3TOM H e  YneJIRR n0JI)KHOrO BHMMaHHR 

( ~ ~ K T O ~ ~ M .  BJIMRK)UMM H a  M3MeHeHMe 3TMX O C O ~ ~ H H O C T ~ G  M XapaKTepMCTMK,  YTO M O X e T  6 b l ~ b  

BalKHbIM n p M  BbInOJIHeHMM OUeHOIc MX ~ T M O C @ ~ ~ H O ~ O  I I e p e H O C a .  

2) npll PaCCMOTpeHMM M O A ~ J I ~ G ,  O n M C b I B a I o ~ M X  n e p e H O C  n b I J I b u e B b I X  3 e p e H  B 

a~~occbepe,  amop o c T a H o s M n c a  H a  H a M 6 0 n e e  sac-ro ~cnonbsye~oi i  M o n e n U  HYSPLIT, H e  

I IPenCTaBMB BO3MO).ICHOCTM P R n a  APYTHX M O A ~ J I ~ G  M n p O r p a M M H b I X  KOMIIJIeKCOB, MX CMJIbHbIe M 

c J I a 6 b 1 e  CTOPOHM, H a n p n M e p ,  SILAM M FLEXPART, a TaKxce ,  H e  n p e n c T a s u B  p a H e e  

o ~ ~ ~ J I M K o B ~ H H ~ I ~  p e 3 y J l b T a T b I  MCnOJIb3OBaHMR HYSPLIT nJIR T e p p U ~ o p M G  Cu6apu. 

3) B K O H u e  T p e T b e G  M a B b I ,  MHTepTIpeTMpyR p e 3 y J l b T a T b I  r p y n n M p O B K U  TaKCOHOB, 

n p e A C T a B n e H H b I e  B ~ a 6 n u ~ e  3.3, a B T O p  IIpMBOnMT p R n  0 6 ' b R c ~ e ~ M f i ,  H e  n a B a R  CCbIJIOK H a  

M C n O n b 3 y e M b I e  J I M T e p a T y p H b I e  MCTOYHMKM. 

4) PMCYHOK 3.3 n y 6 n ~ p y e ~  M H @ o P M Z ~ ~ M I ~ ,  I I p e A C T a B J I e H H y I O  B ~a6nuue  3.1. Ha PMCyHKaX 

4.1 Pi 4.3 H e  y K a 3 a H b I  MCT04HMICM I IOnyYeHMR UH@OPM~UHM.  



IIOJIyseHMRX 3THX PHCYHKOB, a AJUI 6onbmeii HarJIXAHOCTH CJIeAOBEUIO 6b1 COBMeCTHTb ((a)) H ( ( I3  

H a  3TkiX PHCYHKaX. 

Bce y K a 3 a H H b I e  BbIIIIe 3aMeYaHkiR HOCXI p e K 0 ~ e H ~ a T e J I b H b I f i  X a p a K T e p  kI HH KOHM 

06pa30~  H e  CHMXaIOT HaYYHbIX p e 3 y n b T a T O B  A H C C ~ ~ T ~ ~ A O H H O ~ ~  pa60~bl. 

~ ~ ~ A c T ~ B J I ~ H H ~ R  A H C C e p T a k I X  XBnXeTCX ~ ~ K O H ~ ~ H H O ~  H ~ ~ Y H O - K B ~ J I M @ E I K ~ ~ ~ I O H H O ~ ~  

pa60~0fi, 6a3upy1oueiica H a  6om111o~ 3KCIIepHMeHTaJIbHOM MaTepHaJ Ie .  AOCTOHHCTBOM 
A H C C ~ ~ T ~ ~ M O H H O ~ ~  pa60~b1 RBnReTCR ee MeX)JHC~HIIJIHHapHOCTb. ~ P H  3TOM, H a  AOCTaTOYHO 

BbICOKYIo K B ~ . J I H @ B K ~ ~ M H )  a B T O p a  yKa3bIBaeT  CIIHCOK er0 n y 6 n a ~ a ~ f i ,  H ~ c Y H T ~ I B w ~ H ~ ~  7 ~ T a ~ e f i  

B ~ ~ ~ H O I I ~ O @ H J I ~ H ~ I X  >KyPHaJIaX, KaK 3apy6emb1x, TaK ki k13 CnkICKa BAK, a T m X e  

3ape rk iCTpHpOBaHHUI  6a3a A W H b I X .  A B T O P ~ @ ~ P ~ T  COOTBeTCTByeT C O A e p X a H H H  ~ C C e p ' T a k I E i .  

A H C C ~ ~ T ~ ~ ~ O H H ~ ~ I  pa6o~a K ~ ~ X T H H K O B O ~ ~  H a T W l b I i  ~ ~ K c ~ H ~ ~ o B H ~ I  ((MOHIITOPEIH~ 

aABeKTkiBHbIX IIbIJIbUeBbIX 3 e p e H  B TBepAbIX ~ T M O C @ ~ ~ H ~ I X  OCaAKaX H a  mr0-BOCTOKe ~ Z U I ~ A H O ~ ~  

Cki6kipH)) nOJIHOCTbIo OTBeYaeT T ~ ~ ~ o B ~ H H X M  ll. 9 - 14 ((flOJI0XeHkiX 0 I IOpRaKe  npHCyIK,QeHHX 

y r e H b r x  c~eneaefi)) y T s e p x a e H H o r o  n o c ~ a ~ o s n e ~ ~ l e ~  I l p a s ~ ~ e n b c ~ ~ a  P 0  OT 24.09.20 1 3 r. Nc- 

842 ( p e ~ a ~ I . p i ~  OT 0 1.10.201 8 r.) H BAKa, IIpeA5XBJIXeMbIM K A H C C e p T a M I I M  H a  COHCKaHHe 

yse~ofi  c T e n e H M  KaHAMnaTa reorpaQssec~~x HayK,  a ee amop 3 a c n y x k 1 ~ a e ~  npacyweam 

yse~of i  c T e n e H w  KaHAMnaTa reorpa@~sec~ax no c n e u a a n b H o c T H  1.6.2 1 - r e o s ~ o n o m  

(reorpa@irec~ue ~ a y ~ a ) .  



O.M.O. o@ki~sanbsoro onnoHeHTa: Pany~a B J I ~ H M H ~  Q~AOTOBHY 

~ O ' Y T O B ~ I ~ ~  mpec: 630090, HOBOCEI~IIPCK, n p o c n e ~ ~  aKmeMkiKa n m p e ~ ~ b e s a ,  6, 

M B M H M ~  CO PAH 

Ten. ~ 0 6 .  +7-965-991-11-67 

E-mail: raputa@sscc.rir 
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