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MflHHHa /^aHHHJia KDpteBHHa 

« C T P y K T y P A H PA3BHTHE BHErUITEHHblX COJIHEHHblX B C n i > i m E K » , 
Hpe^jCTaBJieHHyio n a coHCKaHHe y n e n o H cTenenH KaH;^HZiaTa (^h3hko-

MaxeMaTHHecKHx HayK h o cHei^HajibHocxH 01.03.03. - 4)H3HKa CojiHi^a 

npHpO/ia COJIHeHHblX BCHBimeK - OAHa H3 OCHOBHBIX H p o 6 j i e M 4>H3HKH 

C o j i H u a . B c n b i u i K H HBJiaioTca HanajiOM c j i o ^ h o h u c h o h k h n p o u e c c o B , 

B03/ieHCTByK)niHX Ha coBpeMennbie BbicoKoxexHOJiorHHecKHe CHCxeMbi 

(cnyTHHKOBafl h Ha3eMHaK KOMMynHKaanji h naBHrauHH, 3JieKTpHHecKHe c e x n ) . B 

nocjieflHHe ^ecjixHJiexHa aKXHBHo x a K ^ e H3yHaexcfl BJiHHHHe c o j i h c h h o h 

aKXHBHOcxH Ha 3eMHbie n p o u e c c b i , h BBe^eno cneuHaj ibHoe noHaxne 

"KocMHHecKaa n o r o ^ a " . 

FjiaBHbiM AOCxoHHcxBOM peucHSHpyeMOH paSoxbi aBJiaexca BbiGop x c m h 

Hccjie/loBaHHK oxHocHxejibHO pe^KHx H e m e c j iaGoHsynenHbix c o G m x h h n a 

Coj iHqe - BHeHJixeHHbix BCHbimeK. BneHaxenHbie cojiHCHHbie BcnbiuiKH 

npe^cxaBJiHiox n n x e p e c h h o c j i e ; i y i o m H M HpHMHHaM. CymecxBCHHO o x j i n n a a c b ox 

oGbiHHbix BCHbimeK B aKXHBHbix oGjiacxax HO ypOBHK) 3HeproBbi/iejieHHfl, 

BHCHHXeHHbie BCHbiniKH HMeiOX pHJX CX0;iHLIX C HHMH HCpX. TaK 60JIbmHHCXB0 
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BHenflxeHHbix B c n w i u e K , KaK h B c n t i m K H b c j i o ^ h m x aKTHBHbix oGj iacxj ix , 

npoHcxo;iHT b 6 j i h 3 h nyjieBOH j i h h h h Hpo/iojibHOH cocxaBJiaiomeH MarHHTHoro 

n o j i a , KOTOpaH cosnaAaex c noj io^CHHeM xeMHbix Ha b o j i o k o h b xpOMoc4)epe. 

KaK HpaBHJlO, HHXeHCHBHOCXb MHrKOrO pCHXreHOBCKOrO H3JiyHeHH« BO BpCMa 

BHCHaxenHbix BCHbimeK BcerAa h h ^ c , h c m bo B c n b i m K a x aKXHBHbix oGjiacxen, 

Hacxo x a K ^ e p e r n c x p H p y e x c a noBbimcHHc MHKpoBOJiHOBoro H3JiyHeHHJi. B 3 x o h 

CBH3H /laHHOe HCCJie^OBaHHC M05Kex HpOaCHHXb BOnpOC, JICHCHX JIH B OCHOBC 

BCHbimCK pa3HOrO Xnna CAHHblH 4>H3HHeCKHH HpOUeCC, HJIH 3TH BCHbimKH pa3Hbie 

n o CBOCH npHpo^ie. 

He HepecKa3biBafl noflpoGno co^tep^anne paGoxbi, o6cy/iHM HCKoxopbie 
HanGojiee nnxepecHbie n a n a m B s r i i a a p e 3 y j i b x a x b i . B n e p B o i i rjiaee ^HccepxauHH 

npHBCACH j iHxepaxypHbiH o 6 3 o p h aHajiH3 pe3yj ibTaxoB, nojiyHCHHbix ^ipypHMH 

aBxopaMH n p H HCCJieztoBaHHH c o j i n e n n b i x B c n b i m c K . OpHBC^ieHbi m o ^ c j i h 

cojiHCHRbix BcnbimcK, o6-bacHflK)mHe KOMnjicKc c o 6 b i x H H , c o n p o B o ^ a a i o i u H X 

BCHbimKy. OpoaHajiHSHpOBaHbi cxaxHCXHHCCKHc Hccjie/ioBaHHa BHenHxeHHbix 

cojineHHbix BCHbimeK, noBe^eHHe h p o j i b M a r n n x H o r o h o j i h . CorjiacHo 

npoBe^jcHHOMy coHCKaxejieM anaj iHsy cxaxHCXHHCCKHx pa6ox 3a nocj ie; iHHe cxo 

j i e x , ycxanoBJicHo, h x o ;ioJifl BHenaxeHHbix BcnbimcK o x o6mero HHCJia Bcex 

HaGjHOz^aeMbix cocxaBJi^iex 4 % . 

Bo B T o p o i i rjiaee o n n c a n b i cpe^cxBa h mcxo^ibi Ha6jiio/ieHHH b 

BaHKajibCKOH acxpo4)H3HHecKOH o6cepBaTopHH (BAO), Hcnojib30BaHHbie 

AHCcepxanxoM. B n a c x n o c x H xpOMOc4)epHbiH xcJiecKon n o j i H o r o ^ncKa Cojinua, 

Ha KoxopOM coHCKaxejib npoBo^HJi Ha6ji io; ieHHa, apxHB HaGjiio/teHHH, co3AaHHbiH 

Ha ocHOBe HaGjHOACHHH n a MaxpHHHWX qnt^pOBbix npHCMHHKax h na 

4)oxorpa(j)HHecKHx h o c h x c j i h x . TaKKC o n n c a H b i M c x o a t i o 6 p a 6 o x K H cojiHCHKbix 

H3o6pa^eHHH. ^HCcepxaHxoM GbiJia co3z;aHa 6a3a ^janHbix uH(J)poBbix 

4)HJibxporpaMM B JIHHHH Ha 3a 4 r o ^ a Ha6jiio;teHHH h pa3pa6oTaH k o m h j i c k c 

HporpaMM JIJ151 Hx o 6 p a 6 o x K H n a a3biKe I D L . 

B T p e T b e i i rjiaee npe;icxaBjieHbi ocHOBHbie pe3yj ibxaxbi Hccjie^ioBaHHH. B 

paGoxe oHHcano h h x b c o G m t h h c BHcnaxeHHbiMH cojiHCHHbiMH BCHbimKaMH: 1 6 



Mapxa 1 9 8 1 , 2 8 nionn 2 0 0 1 {jxBe BcnBiniKH), 5 h i o h h 2 0 0 2 h 2 8 Mas 2 0 0 2 r . 

Ha6jiK);iaTejibHbiH MaxepHaji n o j i y n e H coHCKaTejieM n a xpoMOC^epHOM xejiecKone 

n o j i H o r o ;iHCKa B A O H C 3 0 C O P A H b j i h h h h H a . A B x o p o M ycxaHOBjieno, h x o 

BHenflxeHHBiM BCHBiuiKaM npe/tmecxByex 3B0JiioixHfl c h o k o h h o h oGjiacxH, 

c o n p o B O ^ a i o m H H c a nepecxpoHKOH c x a p b i x h j i h oGpasoBaHHCM h o b b i x j i h h h h 

pasflejia n o j i a p H o c x H (JTPH) h KpynHOMacmxaGHbiMH BOBMymennaMH x o h k o h 

c x p y K x y p b i xpoMoc{J)epBi. TaKHMH, BOSMymeHHCM M o r y x Gbixb oxBanenbi 

xpoMoc(J)epHBie c x p y K x y p w n a HJioma^H, b necKOJitKO pas n p e B b i m a i o m e H 

cpe^HHe pasMepBi aKXHBHtix oGj iacxen. HaHGoj ibinaa n a c x o x a Bcex aKXHBHsaqHH 

npHxoAHTCfl n a n n x e p B a j i 1 0 - 6 0 m h h . JXO n a n a j i a b c h b i u i k h . B b i j i o ycxaHOBJieno, 

HXO BceM paccMOxpeHHbiM BHenaxeHHBiM BCHBiuiKaM Hpe^niecxBOBajiH 

aKXHBH3aiiHH BOJIOKOH: Ae(J)parMeHxaiiHa, HCHesHOBCHHe, ocjiaGjiCHHe. 

B flHccepxauHH o c h o b h o c BHHMaHHe y^iejieHo c o 6 b i x h i o 1 9 8 1 r . /^jik 

BCHLiiuKH GajiJia I N 1 6 Mapxa 1 9 8 1 r . b p a 6 o x e ;iexajiBHO OHHcana 3 b o j i k ) u h h 

coGbixHH. TaK, Ha 3xane npe^tmecxByiomeMy BosHHKHOBeHHio BHenaxcHHOH 

BCHbiiuKH o G n a p y ^ e H b i ne HSBecxHbie panee h j i h K p a n n e pe^Ko BCxpenaiomHecfl 

B03MymeHHJi xpoMoc 4)e pbi . 3 x 0 o6pa30BaHHe BflOJib r p a H n q aneeK 

xpoMoc(J)epHOH cexKH BHxpcBbix c x p y K x y p S - x n n a h BosHHKHOBeHne xeMHbix 

«jieHXOHHbix KanajioB)) h aneeK. B npe/iej iax naca jio BcnbiniKH h j i h bo BpeMfl nee 

B ox^ej ibHbix MaxHHXHbix x o j i M a x HaGjiiOAaexcfl pesKHH nojXhQM ( h j i h c n a ^ ) 

Hanpa^eHHOcxH MarHHXHoro n o j i a . PasBHxne BcnbimeHHOH 3 m h c c h h npoHcxo^HX 

HOCJie^OBaxejibHO o x o^^noro M a r n n x H o r o x o j i M a k ; i p y r o M y . 

fljifl 3 x o r o c j i y n a a coHCKaxejieM n p e ^ J i o ^ e n a 3MnHpHHecKaH Mo/iejib 

COJineHHOH BCHbllUKH, OCHOBaHHaS Ha MarHHXHOM nepeCOeAHHeHHH BHeiUHHX, 

MaxHHXHbix apKa^i, Koxopbie yBJicKaioxca noAHHMaiomHMCH MarHHXHbiM acryxoM, 

ABTOp CHHxaex, h x o c^BHroBbie a b h ^ c h h a Bemecxsa 4)Oxoc4)epbi npHBCJiH k 

HepaBHOBecHOMy c o c x o a h h i o MarnnxHOH KOH4)HrypauHH h BbiSpocy BOJioKHa. 

r i o c j i e HpeBbiiueHHH n o p o r a ycxoHHHBOcxH MarnnxHOH c x p y K x y p b i HaKonj iennaa 

3HeprHa n a n a j i a Sbicxpo o c B o G o ^ a x b c a , h x o npHBCJio k n a n a j i y BcnbiniKH. P o j i b 

cnycKOBoro MexannsMa b 3xom c j i y n a e c b i r p a j i Bcnj ib iBaiomHH n o x o K , KoxopbiH 



jxasi B H C B o 6 o ^ e H H e HaKonjieHHOH 3HeprHH b ropasflo Gojiee oGuiHpHOH oGjiacTH 

B B i m e ; i e ^ a m e r o n o j i a . 

A B T o p BBi^ejiHJi pfiji c x o ^ H x HcpT jiJiH BHenflxeHHbix B c n w m e K , KOTOpbie 

OTJiHHaJiHCb jxpyr o x a p y r a n o n j i o m a ^ n , 6 a j u i y , x a p a K x e p y pasBHXHJi. B c e M 

Bcnbiii iKaM npe/^uiecxBOBajiH aKXHBHsauHH h HcnesHOBeHHa b o j i o k o h . 3a 3-5 

AHCH ^O BHenaTCHHblX BCnbimCK B «CnOKOHHOH» oGjiaCTH npOHCXOJlHT 

4)OpMHpOBaHHfl J l P n , aKXHBHSaUHH oGpaSOBaHHH XpOMOc4)epbI, BOJIOKOH, 

xpoMOc4)epHOH CCTKH Ha HJioma^H, HpCBbimaiomeH cpe/tHHe pasMepbi aKXHBHbix 

o6j iacxeH. 

HanGoj ibmaK n a c x o x a npeABcnbiiueHHbix coGbixHH h a s j i e n H H npHxoA Hxc^ 

Ha HHxepBaji b 10-60 m h h . Jio Hanajia BcnbiiuKH. B 3xox nepHO/i naGjiio/taioTca 

HanGojiee ;iHHaMHHHbie BosMymcHHH xpoMOC^epbi b^iojib J lPn h b6jih3H Hce. 

/^jiH anajiHsa c o G b i t h h aBTop m n p o K o H c n o j i b s y c T m c t o / i h30(J)0T h 

oGpaiUaCT BHHMaHHC O npHCyTCTBHH BO BCHbiniKaX 34)4>eKTa C^aTHa H30(J)0T. 

YcTaHOBJieno, h t o GojibiUHHCXBO c o G b i x h h h ABJienHH, c o n p o B O ^ a i o m n x 

BHCimxcHHwe BCHLIIUKH, H a 6 j i i o ^ a i o x c « H y Bcnbi iucK B aKXHBHbix o 5 j i a c x » x . 3 x 0 

cBH;iexejibcxByex o x o m , h x o b (J)aKejiLHLix u j i o m a ^ K a x , b oGjiacxHX 6e3 n j i x e u h j i h 

C HCGoJIblUHMH naXHaMH, yCJIOBHH BOSHHKHOBCHHH BCHbimeK npHHUHHUaJILHO He 

OTJIHHaiOTCfl. 

CziejiacM TenepL h c c k o j i l k o saMCHaHHH, 

A B T o p o M HcnojiL30BaHLi HpHMcpbi BHeiiaxeHHLix BCnLimCK, HOJTJ^eHHbie 

oxHocHxeJibHO ;iaBHO (1981, 2001, 2002 r . ) , K o r ^ a ne cymecxBOBajiH j i o c x y n u b i e 

HenpepbiBHbie Ha6jiK);teHHa c o j i h c h h o h axMocc^epbi, n a u p H M e p , co c u y x u H K a 

SDO. 3 x 0 3HaHHTejiLH0 3aTpy;iHaeT BepH4)HKaiiHio u o j i y n e H U L i x pesyj ibxaxoB. 

T a K ^ e 3X0 co3;iaex c j t o ^ h o c x h b H u x e p n p e x a u H H s b o j i i o u h h c o G b i x h h . TaK 

HaGjHO^lCHHA MarHHXHbix nojiCH fljiH BcnbimKH 1981 r . upoBOAHJiucb u a 

MarHHxorpa(J)e oScepBaxopHH K h x x F I h k co c ^ B u r o M n e Mcuee 5 - x h nacoB ox 

HaGjuoAcuHH B JIHHHH H-ajib4>a. 

A a x o p H c n o j i b 3 y e x mcto^i h3o4)ot h o ; i h h m h3 pesyjibTaTOB pa6oTbi , 

BbiHeccHHbix Ha sa iuHxy, HBJiflexcH "3$4'eKT c ^ a T u a h30(J)ot" bo B p e m 



BCnBIIUKH. Ô HaKO Ha CTp. 131 rOBOpHTCa, HTO H3MepeHH5IM HJioma^H 

HpOBO^HTCH JIJIH HSOt^OTBI, KOTOpaS COCTaBJiaCT Vi MaKCHMBJIbHOH HHTeHCHBHOCTH 

BCHbimKH. 3 T O osHanacT, H T O ypoBCHb H H T C H C H B H O C T H ^Jia H3O4)OT HSMCHajica B O 

BpCMS C06bITHH, a 34)4)eKT C^aXHH H304)0T HO CyTH 03HaHaeT OHCBH^HblH ^ a K T 

TOrO HTO BO BpCMH BCHbimKH paCTCT MaKCHMajIbHafl HHTCHCHBHOCTb. BblJIO 6bl 

npaBHJTbHO OTCHHTblBaTb ypOBCHb H30(^0T OT ypOBHH HeB03MymeHH0H 

aTM0c4)epbi. 

BcHbimKe 16 MapTa 1981 r . no ^annbiM GOES npHMCpHO 3a 1.5 n a c a 

HpcAuiecTBOBajia BcnbimKa C KJiacca, n a paccTOflHHH OKOJIO 35 rpa^ycoB. 

BcHbimKC 28 Maa 2002 (nanajio B 04:20 UT) npe^mecTBOBajia B c n w m K a B 

03:59 UT. Ilepe^ BHen^TCHHOH BcnbimKOH 28 H I O H J I 2001 B 05:12UT 
npe;^mecTBOBajia BcnbimKa B 04:01 UT (GOES). TaKHM o6pa30M, pmy 

BHenaTCHKbix BcnbimcK npCAmecTBOBajiH BcntimKH B aKTHBHbix oSjiacTsx. 
B03M0KH0, HMCHHO OHH HOCJiy^HJIH TpHFrCpOM JXSlfi BHCnJITeHHblX BCHbimCK. Ho 

3T0T cuenapHH pasBHTHfl BHeiMTeHHbix BCHbimeK B ^iHccepTauHH ne 

paccMaTpHBajicfl. 

ECTb HCKOTOpbie ipaMMaTHHCCKHX OHHCKH, HanpHMCp, CTp. 147 BTOpafl 

CTpOKa CHH3y; CTp. 148 4-a CTpoKa; CTp. 157 2-H aGsaii CHH3y; CTp. 194 n . 4. 
T a K ^ e BCTpenaioTca pasjiHHHbie C T H J I H UHTHpoBaHHOH JiHTCpaTypbi (CM, C C W J I K H 

154, 184, 186, 189, 192). 
OTMCHCHHbie HCflOCTaTKH HC CHH^aiOT BblCOKOH OUCHKH flHCCCpTaUHH H 

3HaHHM0CTH HOJiyHeHHbix pcsyjibTaTOB, KOTOpbie pacmnpflioT n a m n suauun o 

HpoTeKaHHH BcnbimcHHbix npoqeccoB B O T H O C H T C J I B H O npocTbix MarnnTHbix 

KOH(J)HrypauHS[x H H M C I O T 6ojibmoe SHaHenne jiiin noHHManHfl npHpo^bi 

conHCHHbix BCHbimeK B uejioM. 06Hapy:»ceHHbie H O B B I C T H H B I B03MymeHHH 

xpoMoc(J)epbi Hcpe^ BHenaTenHbiMH BCHumKaMH, a T a K ^ e BbmBJiennbie 

OCOGCHHOCTH pa3BHTHfl BHeHHTCHHblX BCHbimCK MOiyT GblTb HCHOJIbSOBaHbl npH 

cocTaBjiCHHH HpoFHOsa BCHbimeHHbix co6biTHH. PaspaGoTaHHbiH aBTOpOM naKCT 

nporpaMM o6pa6oTKH naSjHo^aTejibHbix flaHHbix, M O J K C T c y m e c T B e n n o noBbicHTb 

3^(^eKTHBHOCTb HCCJICAOBaHHA COJIHCHHblX BCHbimCK H 6bITb HCnOJIb30BaH npH 



p e i u e H H H jxpymx s a l t a n cojiHCHHO-seMHOH ( | ) H 3 H K H . /^ocxoBepHOCTb H S J I O ^ C H H U X 

B p a 6 o T e p e s y j i b x a T O B o 6 e c n e H H B a e T c a H c n o j i b s o B a H H C M c o 6 c T B e H H o r o 

K a n e c T B e H H o r o H a 6 j i K ) A a T e j i b H o r o M a x e p n a j i a H n p H M e n e H H e M c o B p e M e H H b i x 

MCTOAHK ero o 6 p a 6 o T K H H a n a j i H s a . P e s y j i b T a x b i , n o j i y n e K H b i e B n p o u e c c e 

H c c j i e ^ o B a H H H H B H H e c e H H b i e H a samnxy, oGcy^aenbi n a n a y H H b i x c e M H H a p a x , 

AOJio^CHbi H a M e )K ; i y H a p O A H b i x H P O C C H H C K H X K 0 H 4 ) c p e H i ^ H « x H o n y 6 j i H K O B a H b i B 

p e u c H S H p y c M b i x ^ y p n a j i a x . 

A B x o p e 4 ) e p a x c o o x B c x c x B y e x co^ep^anHK) ^ H c c e p x a u H H . O C H O B H O C 

c o j i e p ^ a H H C A H C c e p x a u H H o n y G j i H K O B a H O . 

T a K H M oGpasoM, ^tHccepxauHJi A-K). Mannna a B J i a e x c H n a y H H O -

KBajiH4)HKauH0HH0H paSoxoH, B KoxopoH n o j i y H C H b i HOBbie, cymecxBCHHbie 
pesyjibxaxbi 0 6 3 B O J I K ) U H H H 4>H3HHecKHX MCxaHHSMax c o j i n e n H b i x B c n b i m e K . 

Pesyjibxaxbi paGoxbi, M C X O / I H K H H n p o r p a M M H o e o G e c n c H C H H e M o r y x 6bixb 
H c n o j i b 3 0 B a H b i jiJisi n p o x H o s a C O J I H C H K H X B C H b i m e K H nanxn HpHMCHCHHe B 

HC30, FAO PAH, MFIF H M . E.K. Oe/toposa H jip. /] ,HccepxauH0HHa5i pa6oxa 
y ^ o B J i e x B o p a e x T p e 6 o B a H H « M BAK PO npe^jtaBJiflCMbiM K a H c c e p x a u H O H H b i M 

p a 6 o x a M na c o H C K a n n e y n e n o H C X C H C H H KanziHZiaxa ^JHSHKo-MaxeMaxHHccKHx 

H a y K , a e e a B x o p , I V L I H H H flaHHHJi K)pbeBHH, s a c j i y j K H B a e x n p H c y ^ c H H a c M y 

CXCHCHH Kan^iH^axa (})H3HK0-MaxeMaxHHecKHx n a y K no c n e u n a j i b H O C X H 01.03.03 -
(J)H3HKa CojiHna. 

/ t n c c e p x a u H O H H a H pa6oxa JJ,.K). Mannna H 0X3biB na nee s a c j i y m a n b i H 

oflo6peHbi H a s a c e ^ a H H H c e M H H a p a FAC FAO PAH. H p o x o K O J i N^S ox 30 HoaGpa 
2015 r. 
0 T 3 b i B no;iroxoBJieH r . H . c . FAO PAH, ^ o K x o p O M ^m.-uar. n a y K A. F . T j i a x o B b i M . 
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A;ipec: 357700, r. K H C J I O B O A C K , yn. FarapHHa, fl. 100; xeji.: (87937)20367 
e-mail: Andrey Tlatov <tlatov@mail.ru> 
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