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Deear friends and colleagues!

Have you ever found yourself thinking that the physical structure of the Earth in an abstract perception is quite similar to a layer
cakeT Certpinly, it is hard to imagine a 4.5 billion years old dish. Yet precisely its lavered structure allows our planct to be viable
in the same extent that the exquisite cake reaches its gastronomic effect. Core, mantle, crust ... and that is not all the charm of the
“planetary pie" that has sheltered the humanity, A life-giving atmosphere completes 8 magnificent construction.

Arid scientific terms are unable fo reflect the frue excellence of this combination of material elements, which has reproduced
the brological life, contributed to its evolution and generation of & reality, new for the etermnal Umverse. The reality woven of
thoughts, feelings and aspirations, In the refraction of this kaleidoscope of knowledge, creativity and emotions even cosmic ob-
Jects that would seem soulless, get their meanimg, beauty and charcter, And could the Earth, the cradle of humanity, be inanimate
anyway ! If a human mind pictures o cake with a shaped sense, qualities and functions, what can we say about a celestial body
that has produced the biodiversity and intelligent life? Barth heat i3 like a relentless mother care, given to her children, It 15 well
known that mother 15 o source of vital and cognitive energy of her children, In other words, the fundamental imporiance of the
Earth and Space Sciences in the knowledge system of a modern mankind is not only logical, bt also natural, Scientific and emo-
tional image of the «blue planets is being mvariably built in the parameters of animation and aesthetic beauty,
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OKOHOMUKU.

VYyacTHUKN KOH(pEepeHIHH,
HamponapHOTO IIEpBEHCTBA 110
Hay4HOW aHAJIUTHKE,
OtxkpsiToro EBponeiicko-
A3naTcKoro nepBeHcTBa 1o
HayYHOIl aHAJTUTHKE

HHHOBaHI/IOHHoe pa3BUTHE CEIbCKO-
XO3SICTBEHHOW SKOHOMHUKH TpeOyIoT
TOYHOTO ydeTa XapakTepa IPUPOIHBIX yC-
JIOBHH B OCHOBHOM BEPOSITHOCTh OXKHIAHUS
X DKCTPEMAaJbHBIX 3HAYCHHH. A SKCTpe-
MaJIbHbIe 3HAUEHUSI IPUPOIHBIX IIPOLECCOB
B HEPBYIO O4YEepe/b BIMAIOT HA ITOKA3aTEIN
YCTOMUYMBOTO Pa3BUTHS CEIBCKOTO XO3sH-
CTBa, KOTOPHIE B JaJbHEHIIEM CTaHyT He-
peHTabeIbHBIMH.

IIpn Takux ciaydasx COCTABIISIOT LUD-
POBBIE KapTHI IIPOCTPAHCTBEHHOH CTPYKTYPEI
cenbckoro xo3sicrra. [locie sToro cocras-
JSI0T IHU(POBEIE KOPPEISIIMOHHBIE KapThI
MEXTy MPOCTPAHCTBEHHBIMHU ITapaMeTpaMu
CEIIbCKOTO XO3STHCTBA M KOMIIOHEHTAMH IIPH-
POZBI C TIOMOIIBIO KOTOPEIX MOKHO KOHTPO-
JIPOBATh yCTOIYNBOE PA3BUTHE HAIIMOHAIb-
HOH ¢/X S5KOHOMHUKH.

VK 528.9

MUDPOBOE MATEMATHUKO-KAPTOI'PAOMYECKOE
MOJIEJIMPOBAHME [TPOCTPAHCTBEHHO! CTPYKTVYPBI
CEJIbCKOI'O XO35IMCTBA JIJIs1 UHHOBAITMOHHOI'O PABBUTHSA

HAIIMOHAJILHOM SKOHOMUKN

Puc.1. lludposas kapTa pacnpeaejieHust
Kod(punmenTa acummerpuu (As)
NPOCTPAHCTBEHHOI OPraHU3aluu

(Ha ocHoBe MJIoMAAHU -F, KB.KM.) TUIIOB
CeJIbCKOI0 X0351iiCTBA HA TePPHUTOPHH

Azep0aiizkana.

C 5TOi LIenbI0 HaMU COOpaHBI IUTAHBI afl-
MHHHUCTPATUBHBIX palloHOB A3epbaiipkana B

Tabauna 1
Kv N Orta | Meyleim| Exsess | Assimm Min Max Cam Cv m n m/n
2 et-
riva
1 32,60 1,00 1,00 1,00 32,60 32,60 32,60 1,00 | 1,00 1,00 1,00
2 12317 147.89 -0.86 0,92 324 318,80 492 69 120 | 200 4,00 0,50
3 341,00 | 44623 1,00 1.49 9,20 845,30 1023,00 131 | 300 3.00 1,00
J 4 183,99 | 206,05 2357 1,58 20,90 481,70 735,98 1,12 | 200 4,00 0,50
[5 19.36 T.00 1,00 100 | 1986 | 19,36 19.56 1,00 | Loo .00 | 1,00

TS1 | 179,40 | 95,88 | 1,00 T.00 | 111,60 | 247,20 | 355,80 | 0,53 | 2,00 | 2,00 | L00
181 | 194,67 | 383,95 | 2,00 333 | 13,14 | 88140 | 973,36 | 107 | 4,00 500 | 0,80
183 | 206,77 | 303,94 | 2,49 700 | 17,61 | 743,50 | 1033,87 | La7 | 3,00 500 | 0,60
T84 | 272,57 | 406,76 | 2,04 1,75 758 | 869,30 | 1090,10 | 1,49 | 3,00 300 | 0,3
185 | 269,37 | 269,61 | 3,00 | 031 | 13,46 | 582,50 | 1077,50 | 1,00 | 3,00 300 | 0,75
385 | 236,64 | 102,24 | 3,00 | 001 | 6145 | 417,00 | 946,56 | 0,81 | 3,00 300 | 0%
356 | 373,40 | 263,08 | L00 019 | 11620 | 642,00 | 112020 | 0,70 | 2,00 | 3,00 | 0.67
387 | 80,94 1,00 7,00 1,00 | 80,04 | 80,94 50,94 1,00 | 1,00 T,00 | 1,00

388 | 380,70 | 1,00 1,00 1,00 | 380,70 | 380,70 | 380,70 | 1,00 | 1,00 1,00 | 1,00
380 | 256,30 | 19948 | 2,42 1,57 | 102,20 | 544,00 | 102520 | 0,78 | 3,00 300 | 0,75
300 | 443,85 | 453,03 | 1,00 0,87 17,37 | 968,40 | 1331,57 | 1,09 | 3,00 300 | L0O

Hannas cmamos nocesiwyena Mooeruposanio NPOCMpaHCmMEeHHO CMPYKMYypbl CelbCKO20 X03AUCMEd ¢

nomouybio HOBOIL ZEOMHd)OpA/laHHOHHOTJ mexnono2uu Os t;e/zeﬁ UHHOBAYUOHHO20 pa3eumusi Hal!uOHaﬂbHOlJ

KuroueBble ci10Ba: cenbckoe X03IHCTBO, MHHOBALMS HAL[MOHAIBHOM 9KOHOMHKH, CEIrMEHThI reorpadu-
YECKOro COCEACTBA, LU(PoBOE KapTorpadhudecKoe MOeIMPOBaHUE, TCOMH(OPMAIIHOHHbIEC CHCTEMBI

This article describe of modeling spatial structure of agriculture economy using with help of new geoin-
formation technology for aims of innovation developing of the national economy

Keywords: agriculture, innovation of national economy, segments of geographical neighbour,

Digital cartographical modeling, geographical information system

macmrtade 1: 50 000 Ha KOTOPBIX BBIICIICHBI
THITBI CEIBCKOTO X03siicTBa. Jlanee 3T mia-
HBI NIpuBeensl K Macmrady 1: 200 000 mo-
CJIe 4ero ¢ MOMOIIbI0 TeOMH()OPMATUMOHHOMN
cucrtembl MAPINFO7 onpenenensl nokasa-
TEJAM TPOCTPAHCTBEHHON CTPYKTYpPbI Cellb-
CKOro xo3stiictBa. Ha OCHOBE TOyYeHHBIX
MoKazaTesell coCTaBICHBl MU(PPOBBIC KapThI
MIPOCTPAHCTBEHHOTO pacIpesielieHus] TUIIOB
CeJIbCKOTO XO3sficTBa Ha TeppUTOpUU A3ep-
OaitxaHa.

Puc.2. lndpoBas kapra pacnpenejeHust
k03¢ punnenra papuanuu (Cv)
ILIOIIA/IeH CeIbCKOro X03iicTBa
HA TeppuTOpUHU A3eplaiilxana

14.00

Puc.3. Indposas kapra pacnpenejieHust
KOJINYeCTBO THIIOB (M) CeJIbCKOro
X0351iiCTBa HA TEPPHTOPHH
Azepbaiifizkana




Puc.4. lludposas kapra pacnpenejaeHus
K03} GunueHTa HeypaBHOBEIICHHOCTH
(m/n) NpoCcTPaHCTBEHHOI
OPraHU30BAHHOCTH CEJIbCKOI0 X03fiicTBa
HA TeppuTOpuU A3eplaiixaHa.
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Puc.6. Cerb KBaIpaTOB HA TEPPUTOPHH
A3zepbaiigkana 1JIsl COCTaBJIEHHS
HHU(PPOBOIi KapThI IPUPOIbI
H X03s1iicTBA.

B mocnennem srare McciIemoBaHHS UL
Kaxgoro kmajpara (cMm. Puc.6.) Obumm co-
OpaHBl KOJIMYECTBEHHBIE M KAauCCTBCHHBIC
MIOKa3aTeIH Pa3INYHBIX KOMIIOHEHTOB IIPH-
POXBI M MOKa3aTeldH IPOM3BOJCTBA PA3INU-
HBIX OTpacieil ceibckoro xo3siictea (Puc.7)
Ha OCHOBAHHU KOTOPOTO BBICHEHA IPHYNHA
YCTOHYMBOTO M HE YCTOWYMBOTIO Pa3BUTHUS
MIPOM3BOACTBA 10 PA3JIMYHBIM  OTPACIIIM
CEIILCKOTO XO3SHCTBA.

Puc.5. Hlndgposas kapra pacnpeaejeHus
KOJUY€eCTBO HHIAHBUIYATbHBIX KOHTYPOB
(n) ceIbCKOro X0351iicTBa HA TEPPUTOPHUH

Azepo0aiizkana.
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Puc.7. Cerb kBagpaToB Ha
CeJIbCKOX03ACTBEHHOMH KapTe
Aszep0aiixkana.

CocTaBlieHHBIE KapThl TaK)Xe OBLIH CO-
MOCTaBICHbl C HHU(POBOH TEeMaTUUECKOH
KapToil KOMIIOHEHTOB HPUPOIBI U KOM-
IUIEKCHBIMU ~ (JTaHAIMA(QTHEIMU) KapTaMu
UCCIIElyeMOIl TepPUTOPUU C ILEII0 OIpe-
JeJIEHNUs] TIABHBIX (DAaKTOPOB NPHPOIHOIT
Cpelbl KOTOPBIC UTPAIOT BAXKHYIO POJIb IIPH
IUTAHUPOBaHUE TEPPUTOPHM IO OTPACISAM
CEJIBCKOTO XO3SHCTBA.

Jluteparypa:
1. Maremarndyeckue METOOBI B T€O-
rpapun.  (kom.astopoB.  FO.P.Apxurnos,

H.M1.bnaxxo, C.B.I'puropses, 51.11.3a60TuH,
A M. Tpopumos, PI'Xysees), U3narenscTBo

Kazanckoro Yuusepcutera. r.Kazaub, 1976,
352.c.

2. HabueB A.A.-KommnbroTepHas reo-
rpadus: Teopus u Mmeromoiorus //Bco.-
«GLOBAL PROBLEMS OF THE STATE
REPRODUCTION AND USE NATURAL
RESOURCES OF THE PLANET EARTH:-
Materials digest of the XXVIII internation-
al Scientific and practical Conference and
the II stage of Championships in Research
analytics in biological, veterinary and agri-
cultural sciences, Earth sciences (London,
July 13-18,2012), p. 40-42.

3. Habue A.A. Ponp KxoMmblOTepHOU
reorpau B TIpoLECCe WHHOBALMOHHOTO
pa3BuTHsi dkoHOMUKH // KosnmektuBHas Mo-
Horpagus “DakTopsl HHHOBALIHOHHOTO Pa3-
BHUTHUSI COBPEMEHHON 3KOHOMHUKH’, Almata,
2011, N3n-8o “OKOHOMUMKA”, 179-190 c.

4. Nabiyev A.A., Suleymanzade N.E.,
Ibadova A.Z., Abdullayeva A.A. - Digital
mathematical-cartographic modeling
of natural conditions of Azerbaijan on
the purpose of innovation development
of agriculture economy// In the book:-
Materials digest of the XXIV International
Scientific and Practical Conference and the I
stage of Research Analyttics Championship
in the physical Mathematical and technical
sciences.(london May 3-May 13, 2012.
Published by LASHE, London 2012,
p. 102-104.

idea by - B Tynigor
Huarater - ¥ iimanoy

If you are not ready to believe
the distance to the Andromeda Galaxy
was calculated correct, | will use all my contacts with
the government to ensure that you have been personally
sent out into space to verify the reliability —
of my calculations. .

Edwin Hubble
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VAK 911.2: 581.9

[MNPPOBOE MATEMATHKO-KAPTOI'PAOYECKOE
MOJIEJTMPOBAHME ITPOCTPAHCTBEHHOM CTPYKTYPEI
PACTUTEJILHOI'O ITOKPOBA A3EPBAMXKAHA JIJIS
MHHOBAIIMOHHOI'O PA3BUTHUS CEJILCKOI'O XO351CTBA
U TYPU3MA

B omoii cmamve usnazaiomes pewenus 6onpoca o yu@ppoeom Kapmozpaduieckom Mooeruposanuu
NpOCMPAHCMBEHHO20 CMPOeHUs paCmuUmenbHo20 NOKPO8a Ha npumepe meppumopuu Azepbaiioxicana
nymem npumeHeHus Ho8ol 2e0UNPOPMAYUOHHOU MEXHONO2UU C NOMOUYbIO KOMOPLIX COCMABLEHbL YUp-
pogble MamemMamuro-kapmozpaghuueckue Mooenu ucciedyemoll meppumopuu.

KiroueBble c10Ba: pacTHTENBHEIH NOKPOB, MU(PPOBOE KapTorpaduieckoe MOACIUPOBAHNE, TE0-
NH(OPMALMOHHBIE CUCTEMBI, KOOQOUIUEHT aCHMMETPHHU, KOIGGHULUUECHT BapHallMi, HHHOBAIUS HKO-

HOMUKH
YdacTHUKH KOHDEpEHLIUH,
HanroHabHOTO IIEpBEHCTBA 110
HAy4HOI aHAIIHTHKE,
Otxpsitoro EBponeiicko-
A3HMaTCKOro IEePBEHCTRA 110
HAyYHOI aHAJTUTHKE

BTpeTLeM TBICAYEICTUE PA3BUTHE HO-
BOH TeOMH(OPMAIMOHHON TEXHOJIOTHU
CII0COOCTBOBAJIA PAa3BUTHIO HOBBIX OTPACIICH
MEKAUCIUIIIMHAPHBIX HAayK HalpHMep, reo-
nH}popManMoHHOe U IU(POBOE MOACIUPO-
BaHME MPOCTPAHCTBEHHBIX JAHHBIX B 001a-
CTH HayK 0 3emile. DOTH HOBBIC HAIIPABJICHUS
YCKOPUIM KapTUPOBaHUS IPOCTPAHCTBCH-
HBIX JIAHHBIX B BHJE M30JIMHUU C IpPUMEHe-
HUEM pPAa3IHYHBIX METOJOB HHTEPHOJISIINI
KOTOPBIMH yUYCHBIC M CHCIUAIHCTHl PaHbIIe
HE IOJb30BAINUCh M3-332 TPYJOEMKOIO BBI-
gncieHnsi. HoBble  reomH(pOpMaIioHHBIC
TEXHOJIOTUM IIyT€M YCKOPEHHOIO PELICHUS
3a7ad MaTeMaTHUCCKUX BBIUYUCICHUH, ITyTeM
OIIePaTHBHOTO pelIeHHs 3a1ad reonHdopma-
IMOHHOTO ¥ M30JIMHEHHOTO KapTHPOBaHUS
OTKPBUIA HOBBIE BO3MOXKHOCTH JUISI TOYHOTO
ydeTa XapakTepa IPHPOJHBIX YCIOBHI HpH
TUIAHAPOBAHUN CEIBCKOTO XO3SHCTBA M Ty-
pu3Ma u 1p.

amn

mathematical-cartographical models of research territory.
Keywords: plant cover, digital cartographical modeling, geoinformation systems, coefficient of
assimmetry, coefficient of variation, innovation of economy

B Hacrostee BpeMst HOBBIE HH(OpMAIH-
OHHBIC TEXHOJIOTHH TIO3BOJIIIOT IPOBEICHUIO
TOYHOTO y4eTa BCEX XapaKTEPHCTHK IIPUPOI-
HBIX YCJIOBHH TSI THHOBAIMOHHOTO Pa3BHUTHUS
Pa3IMYHBIX OTpaciel Xo3siicTBa ( HampuMmep:
CEJBCKOTO, TYPHUCTHIECKOTO H JIp.)

Jins m3ydeHust mpoOieMBsl pa3pymIeHust
€CTeCTBeHHON () pepeHIay PacTUTEIb-
HOTO TIOKPOBA TIO]] BIMSHUEM aHTPOIIOTeHHBIX
(hakTOpPOB ¥ TOZ BIMSHUEM pa3INIHBIX CTH-
XUWHBIX SBICHUN Ha Tepputopun AsepOaiin-
JKaHa HAMH COCTaBJICHBI IM(POBBIC KapThl
pacrpenieNieHns] MaTeMAaTHKO-CTAaTHCTHISCKIX
TIOKa3aTeNiell IPOCTPAHCTBEHHOTO CTPOSHHUS
PACTHTENBHOTO ITOKPOBA Ha TEPPUTOPUH A3ep-
Gaif/pkaHa. DTU TOKa3aTeIn BBIUHCIICHBI Clie-
JTYFOIIIM 00pa3oM:

1. Cpenmsist apuMeTIIecKast

In this article described decisions questions about digital map modeling of spatial organization of
plant cover on example territory of Azerbaijan using new geoinformation technology with composed

[jIe N-YKCIO YWIEHOB IPOCTPAHCTBEHHOIO
psina reooOBEKTOB,

2. Cpez[HeKBaﬂpaTqucxoe OTKJIOHCHHC

Puc.1. Kapra pacrureibHOCTH
Azepbaiiizkana
M. 1:600 000
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y = -0,3634x" + 2,3536x - 0,696
RZ=0,6019

KoadibaymeHt eapraynn (C¥)

I'padux 1. BzanumocBssp k03¢ pUINEHTOB BADHALIUH U ACHMMETPUHU NPOCTPAHCTBEHHO-

ro psiga apeayioB (IL10ILA/Ab) PACTHTEJBLHOCTH HAa TEPPUTOPHH A3epOaiifizkana

Puc.2. KontypHas kapro-cxema
A3zepoOaiizkaHa (s1ueiiku KBaApaToB 1JIs1
cOopa reouHpopmManum).
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Tadmuua 1
Marpuna KBaipaToB MaTeMaTHKO-CTATHCTHYECKHX MOKa3aTelieii MPoCTpaHCTBEeHHO
CTPYKTYPbI PACTUTEIBHOI0 NIOKPOBa A3epoaiiikaHa

No x y X ) Kas n m mn 3 Cv Qs

kvl 212,83 562,05 193,39 219,37 0,00 2 2 1,00 386,8 1,13 3
kv2 237,70 562,05 159,61 291,77 223 5 5 1,00 7980 1,83 10
kv3 259,08 558,70 211,81 195,84 0,02 4 4 1,00 8472 092 21
kv4 280,60 563,73 1430,39  3288,67 245 6 5 083 85823 2,30 7
kvs 498,97 563,27 27,70 23,62 0,00 2 2 1,00 554 085 7
Kv201 651,12 322,03 77,75 100,07 1,85 14 6 0,43 10885 1,29 9
Kv202 67599 323,58 10642 16045 199 5 5 1,00 532,1 151 2
Kv203 700,73 323,58 277,50 0,00 000 1 1 1,00 2775 0,00 1
Kv204 723,92 323,58 71,49 5541 0,01 4 3 0,75 2860 0,78 6
Kv205 194,67 298,84 104,98 13345 128 9 8 089 9448 1,27 6
Kv387 451,05 60,37 115,26 98,59 132 7 6 0,36 806,8 0,86 14
Kv388 47578 62,05 141,00 0,00 0,00 1 1 1,00 1410 0,00 1
Kv389 503,87 62,05 151,99 16941 1,94 4 3 0,75 608,0 111 8
Kv390 520,49 62,05 154,02 209,09 174 7 5071 1078.1 136 5
Kv391 54522 62,05 91,43 65,13 2,12 5 51,00 4572 0,71 8

3neck - X - cpemHss apudMeTHIECKas, - 5-CpeTHEKBAIPATHYECKOe OTKIOHEHTIE, -
Kas - koappunmenT acummeTprun, m-KOIM4ecTBO BUIOB, M/n- KO3 duiment
HEYPaBHOBEIIEHHOCTH, 2~ cymma Xi; Cv —koaddurpieHT Bapuanmu,
QQs- KOJTMYECTBO CETMEHTOB TeOrpaHUeCKOro COCEICTRA.
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Puc.3. Hndposas kapra
I'padux 2.dopma B3aUMOCBI3H
nokKasareJieil «n» 1 «m» JJis apeajioB
PACTHTEIbHOCTH HA TEPPUTOPHU
Azep0aiifikana apeaJjioB PacTUTEILHOI0 MOKPOBA

pacnpenenenust ko3gppuuuenra
(Kas) acummerpuu

Ha TeppuTOpUHU A3epOaiigkana
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Prm—— Puc.4. Liudposas kapra
I'paguk 3. ®opma B3anMocBsI3H pacnpenesienust «KonuuecrBo-m”
nokasaresei «n» (KoJIM4eCTBO KOHTYPOB) U151 THIIOB

H «q» (CerMeHTBI COCe/ICTBA) apeasioB
PACTHTEIbHOCTH HA TEPPUTOPUU
Azepo6aiizxana

PacTUTEILHOCTH HA TEPPUTOPHH
Aszepbaiifizkana

EARTH AND SPACE SCIENCES

Puc.5. Hlnpposas kapra pacnpenejeHus
HHIUBUAYAJIbHBIX KOHTYPOB
PACTHTEIbHOCTH HA TEPPUTOPUU

Azep0aiifxana

030

Puc.6. HIndposas kapra pacnpenejeHust
k03¢ punuenra (m/n)
HEYPABHOBELICHHOCTH CTPOCHHS
PACTHTE/IBHOI0 NOKPOBa A3eplaiiixana

Puc.7. Hndposas kapra pacnpenejeHust
ko3P unmnenta papuauuu (Cv) apeaioB
PACTHTEIbHOCTH HA TEPPHTOPUHU
Azep0aiigxana

Puc.8. lugpposast kapTa pacnpenesieHust

CEerMeHTOB reorpa)u4yecKoro coceAcTBa
(Q-K0JIM4ECTBO CErMEHTOB) APEAJIOB PACTH-
TeJIbHOCTH Ha TeppuTOpHH A3eplaiikana
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CocraBieHHbIE KapThl ObUTH HCIIOIb30Ba-
HBI TIPA MOJEIMPOBAaHHU TU(DHEpPeHIHALNT
MIPUPOAHO-TEPPUTOPHATBEHBIX KOMIIUIEKCOB C
LeJIbI0 TTIOMCKa BeAyIux (hakTopoB audde-
PEHIMAIMU CPEN IPOCTPAHCTBEHHBIX ITOKA-
3aTeneil IPyrux KOMIIOHEHTOB TIPHPOIBL.
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[IUDPOBBIE KAPTHI KOPPEJISAIIMOHHON B3AVIMOCBSI31
PACTUTEJIBHOI'O ITOKPOBA C IPYTUMU KOMITOHEHTAMMU

JIAHJILIA®DTA JUUIS LIEJIEN PALIMOHAJIBHOT'O

[MPUPOAOINJIB3OBAHUA (HA ITPUMEPE TEPPUTOPUU MAJIOTO

KABKA3A B ITPEJIEJIAX A3BEPBAMIXAHA)

B cmamve uznoscenvi pe3ynsmamol HAy¥HO20 UCCIE008ANUSL 63AUMOCEAZU NPOCMPAHCBEHHOT KOppes-
Yuy CMpPYKMypHbIX NOKazamenel pacmumenbHo20 NOKpoed ¢ OpyuMu KoMnonenmamu ianowagma. Pesyio-
mamul NPedCmMagierbvl 8 8UOe YUPPOBOT KOPPETAYUOHHOU KAPMbL C NOMOUBIO KOMOPLIX B03MONCHO PEUUNMD
B0NPOCHI NOUCKA BEOVIYUX (YAKMOPO8 01 YACMHO20 DUIUKO-2e02PAPUUECKO20 PAlIOHUPOBAHUSA. HA meppu-
mopuu Asepbaiiodcana .

KiroueBble ciioBa: kodQQuUIMEHT KOPpENSIIUH, CTPYKTypa PacTHTEIBHOrO MOKPOBa, KOA( HUIHEHT
ACHUMMeTpHH, K0d(pPUIMEHT BapHalliK, B3aNMOCBS3b KOMIIOHEHTOB JIaHmadTa

This scientific research describe methods of digital map composition about interrelation between

V4acTHUKN KOH(epeHIHH,
HarroHampHOTO IIepBEHCTBA 110
Hay4HOW aHAJIMTHUKE,
Ortkpeitoro EBponeiicko-
A3MaTCKOro NepBEeHCTBA 110
Hay4HOH aHAJIUTUKE

HCCJ’IGZ{OBaHI/Ie B3aHMOCBSI3U NIPOCTPaH-
CTBEHHOTO CTPOEHHS PACTUTEIHEHOTO
MIOKPOBA C JAPYTHMMH KOMIIOHCHTaMH JIaHJI-
madTa uMeeT OONbIIOe 3HAYCHHE IPH IUIa-
HUPOBAaHUH TEPPUTOPHUH C IIENBIO CEILCKOTO
XO3SHCTBA , NIPU IIAHUPOBAHUN TyPHCTHYE-
CKOTO XO3SICTBA, IPH INITAHUPOBAHUE IPHPO-
JIOOXPAHHBIX MEPOIIPUSITUH WU IIPU T€0IKO-
JIOTMYECKOM PaliOHNPOBAHUH TEPPUTOPHUH.

JIns MozmenMpoBaHMST B3aUMOCBSI3H pac-
THUTETBFHOTO TMOKPOBA C OCTAJbHBEIMH KOMIIO-
HEeHTaMH JaHmmadTa OBUIM HCIIONB30BAHEI
KkpynHOMacmTabuele  kaptel (M.1:200 000)
TIOYBEHHOTO TOKpoBa (n3 (oHma MuctuTyTa
INouBoBeneHns U ATpOXHMHH), KapTa PacTH-
TensHOCTH (M3 oHma Vucturyra borannkm),
reoMopdornorndeckas kapra (u3 ¢onma V-
cruryta ['eorpadum), reonormaeckas kapra (13
Wncturyra T'eonornm), kapra 4eTBEpPTHYHBIX
oTIoXkeHuH (MX Yrpasienus [eonorum), kapra
ruaporpadun (ux horna bakiackoro ['ocynap-
CTBEHHOTO YHHBEPCHTETA), JTaHAma(THAs Kap-
Ta (13 Qonnma [eorpaduueckoro ¢akymsrera
BI'Y) u np. Bee kapThl GBI BEKTOPU30BAHEI C
reonHpopmanmonHoi cuctemoit MAPINFO7
.Ha ocHOBe 3THX BEeKTOPHBIX KapT ONpPe/eICHBI
T€OMETPHIECKUE TTOKa3aTeN TNHEHHBIX, KOH-
TYPHBIX M TOUEUHBIX Te000BEKTOB. [lanee Bce
mdpoBbIc TaHHBIC OBUTH 3arpy:KeHBI B 0a3y
nmaHebeix nporpamMMel SURFERS8 mocie wero
COCTaBJICHBI IIA(POBEIC KOPPEISIIOHHBIC Kap-
TBI MEXJTy MOKa3aTeJIsIMH IIPOCTPAHCTBEHHOTO
CTPOEHUSI PAaCTHTEILHOTO TIOKPOBA 1 APYTUMH
KOMITOHEHTaMH TeocucTeM (JanamadTa). OTi
KapThl COCTaBJICHBI (Qopmynoi kodhhumm-
€HTa TMAapHOIl KOPPEeNIUN CIeAYIOMHM 00-
pasom:

component of geosystem. On the last stage given digital correlation maps between vegetation and other
components of geosystem (landscapes). With aims of search main factors of nature, for decision of questions
in the physical -geographical regions on the territory of the Azerbaijan Republic

Keywords: coefficient of correlation , structure of plant cover, coefficient of variation , interrelation of
landscape components.

Ta6anna 1

Marpuna k03¢ pULIEEHTOB KOPPeJIsiiiMi PACTHTE/IbHOI0 NOKPOBA ¢ IPYTUMH
KOMIIOHeHTaMH JaHAmadTa Ha npuMepe Teppuropuu Masoro Kaskasa B npeaesax

Aszepbaiinkana
Ne kB X v C C C C peunoii C C
TED_\[DIJ¢DJD NOHEEEH TIOEPEITHE CETH TEQJIOrHE: .'IEH.ELLIEEPT.HD
TER & CERIM HEIM I CEEIM H
CTPOEHHEM MOEPOE HeTEEPTHH CTPOSHEEM OPTraHHI0EIH
OnL HEIZ HOCTH
OTIOFEEH
f
ke 1 25 1375 0.81 0 0.81 0.94 0.97 0.93
e 2 75 1375 0,98 0.97 0,98 0.99 1 0.98
KE 3 125 1375 0,99 0.98 0,99 1 1 0.95
xe 4 25 1325 0.8 0 0.96 0.84 0.98 0.98
KE 3 75 1325 0,99 0.99 1 0.97 1 0.97
xE 6 125 1325 1 0.99 1 0.95 0.99 0.99
KE | 175 1325 0.99 0.96 0,98 1 0.85 0.99
xE § 225 1325 0.98 0.97 0,99 0.29 0.99 -0,12
e 9 275 1325 0.87 0 0,97 0.99 0.88 0.89
xe 10 75 1275 0.93 0.99 0.9 0.99 0.94 -0,13
xe 100 5250 8750 1,00 0.99 1.00 0,97 1.00 1,00
xe 101 5750 8750 0,99 0,99 0,99 0,97 1,00 1,00
ke 102 62,50 87350 1,00 0,99 1.00 0.95 0.99 0.99
xe 103 6750 8750 1,00 0.93 1.00 0,98 1,00 1,00
xe 104 7250 8750 0.97 0.99 0,98 0,92 0.98 0.7+
ke 105 77,50 87.50 0.66 0.84 1.00 0.99 1.00 1,00
xe 270 7750 1750 1,00 0.98 1.00 0.97 0.97 0.98
xe 271 8250 1750 0,99 1,00 1.00 0,99 0.98 0.99
xe 273 8750 1750 1,00 0.43 0,92 0.94 1.00 1,00
xe 274 6750 1250 0,99 0.94 0,99 0,98 0.95 0.99
xe 275 72,50 1250 0,98 0,97 0,97 0.96 0.97 0,92

1.KoaddummeHT napHOit Koppesm

> (xi- X)ri-7)

R =555,

rne Xi U Yi- WCXOIHBIC IaHHBIC IBYX
KOMIIOHCHTOB I'€OCHCTEM (F€000BEKTOB), OX

n 8y — 3HAUCHUM CPEJHEKBAIPATHICCKOrO
OTKJIOHCHUS I0Ka3aTeslei KOMIIOHEHTOB I'eo-
CHCTEM.

1o BBIYHCIIEHHBIM KOPPEISIIHOHHBIM I10-
KazareJisiM B3auMOcBs3H (RXy) koMIIOHEHTOB
TeOCHUCTEM COCTaBJIeHa Tabiuma 1.
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Pucl. llnpposas kapra KOppe/siliHOHHOM
B32HMOCBSI3H KOJINY€ECTBEHHBIX
NnoKasarteJieil IpOCTPAHCTBEHHOI0
CTPOEHHSs1 PACTUTEIBLHOIO IIOKPOBA €
cTpoeHneM peuHoii cetu MaJjioro Kakasa
B Npejesax AsepOaiigxana

R

i1 NNRER DRRED RERONND
8eacumuEbEER

5BPEPRDOOEOBO0D!

Puc2. llnpposas kapra KoppeasiiiOHHOM
B3aHMOCBSI3H KOJHUYeCTBEHHBIX
nokasareJieii MPOCTPAHCTBEHHOTO
CTPOEHHS1 PACTUTEIBLHOIO IIOKPOBA €
CTPOEHHEM Ie0JI0rn4ecKkoro pyHaiaMenTa
Maunoro KaBka3a B npezesax

A3zep0aiizkana

Puc.3.1{udposas kapTa KoppeIHOHHON
B3aHMOCBS3U KOJIUYECTBECHHbBIX
NoKa3areJieil IpOCTPAHCTBEHHOIO
CTPOCHHS PACTHTEIBLHOIO IIOKPOBA €
CTPOEHHEM IOKPBITHS YeTBEPTUYHBIX
OTJI0:KeHU (pyHIaMeHTa
Maunoro Kapkasa B nmpegesnax
Aszepbaiifkana

R,

-]

Y

388

thsRazubukbrsasadas

Puc.4. llndposasi kapTa KOppeJIsiiHOH-
HOI1 B3aHMOCBSI3U KOJIH4YECTBECHHBIX 110-
Ka3areJ/ieii IPOCTPAHCTBEHHOI0 CTPOCHUS
PACTHTEIBLHOIO NOKPOBA ¢ reoMopdoi0-
rudeckuM crpoennem MaJjioro KaBkasa B
npeneaax Asepbaiiikana

Idea by - B.IFyiragar
IHestrator - Yaimonoy

Intemational Academy
of Sclenos and Higher Education

| am genuinely impressed and swurprised]
Kty theorem proves the impossibélity
of infinity of space! And the lands
wmed by you are truly Bmitless]
I dare zay this is not quite normal

Pierre de Fermat

Puc.5. Hndposas kapra
KOPPeJISILMOHHOI B3aUMOCBS3HU
KOJHYeCTBEHHBIX NoOKa3aTeJeii
NMPOCTPAHCTBEHHOI0 CTPOEHUS

PACTUTEIBHOIO MOKPOBA C CTPOEHHEM
MO4BEHHOr0 noxkposa Maiioro Kaskasa B
npeaenax Asepoaiigxana

S

shirads

Egskaausibit

Puc.6. Hudposasa kapra
KOPPeISINHOHHOI B3aHMOCBSI3H

KOJINYeCTBEHHBIX NOKa3aTe el
NPOCTPAHCTBEHHOI'0 CTPOCHUS
PACTHTE/IBHOIO IOKPOBA € MOKA3ATEJAAMHU
JIAHAIAQPTHOI0 CTPOCHUSI TEPPHTOPHH
Maunoro KaBkasa B npeaesnax
Aszepbaiifkana.
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Cherednichenko V.S.,
Prof., Dr. of Geographical

sciences CURRENT TRENDS OF TEMPERATURE VARIATIONS IN THE

peredmichento AV TERRITORY OF KAZAKHSTAN
Prof., Dr. of Geographical

sciences Using linear and polynomial approximation methods and Fourier analysis, time series of temperature
Cherednichenko A.V., at stations of Kazakhstan were analyzed. It was demonstrated that in the last decade, to the south of the
Cand.of Geographical fiftieth latitude atmospheric temperatures increase had stopped, and to the north, temperature began to

sciences, research associate
Al-Farabi Kazakh National
University, Kazakhstan

drop. Decrease did not begin at the same time and it manifests in different ways.

Conference participants,
National championship in
scientific analytics,

Open European and
Asian research analytics
championship
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In recent years the problem of climate
change has become one of the most press-

ing environmental problems discussed in the

i 1
A .“J"I%
VTS
74 -

BEiisRBpiaiali e

scientific world. In recent years, understand-

ing of potential environmental and social

impacts of global warming that have already
been observed and is expected in future has
markedly increased all over the world.

The problem of climate change on the

territory of Kazakhstan has been explored by

B
:

many researchers [1-3, etc.].

In [1] it was demonstrated that the warm-

il Lol ¥l Li
| |

|
L L I Rl
|

ing, or rather, the process of climatic changes

in temperature itself occurs in the territory of

Kazakhstan not at the same time. Based on

N\

simultaneity of temperature changes the en-

T3 T )] vi 3

tire territory of Kazakhstan was divided into
four zones, in each of which such change in Fig.1. Results of territorial zoning of Kazakhstan based on the nature of temperature
temperature occurred in the last century in changes in the XXth century.
the same way (Fig. 1).

An explanation of the observed fact has

also been given there. The temperature fol- °C Almaty Meteorological Station

lows seminal changes in circulation. Since 12,0
the territory of the Republic is vast, the prev-
alence of any type of circulation results in
different consequences in remote areas of the
territory. Thus, for example, the prevalence
of C-type circulation according to [4] leads to

a decrease in temperature below climatic in
the Western Kazakhstan and above climatic
in the Northern Kazakhstan. This is clearly
demonstrated in [5].

There, in [1], it was also demonstrated for
the first time that in the last decade of the past
century temperature growth had stopped in 6,0

the North-East of the country (Fig. 1, Pavlo- § % g g g % % % % % % % g g ’g g % % % % % a % % % évears
dar and Panfilov (Zharkent) stations). There-

fore it was seen important to find out how

temperature and precipitation have changed Fig 2. Time variation of air temperature at Almaty MS (°C)

in the last 15-20 years. To do this, we used the —— Average annual air temperature

time series of temperature and precipitation at — Norm I

the main (benchmark) stations for the period : Iiﬁg::?;?é brend
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oc Pavlodar Meteorological Station
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Fig.3. Time variation of air temperature at Pavlodar Meteorological Station

(Indications according to Figure 2)

oc Balkhash Meteorological Station
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Fig.4 Time variation of air temperature at Balkhash Meteorological Station
(Indications according to Figure 2)

through the year 2012. Time series were ap-
proximated by a straight line, a sixth degree
polynomial, and were also subject to Fourier
analysis (frequency analysis) to detect long-
period harmonic curves and their plotting us-
ing the scenarios for the next decades.

Figure 1 and Figure 2-6 demonstrate ap-
proximation results of temperature time se-
ries at some stations as a straight line and a
sixth degree polynomial.

You can see that the linear trend at all
stations is positive, despite the addition of
data to the time series for the last decades.
This is understandable. Linear trend is a very
conservative value, by its definition, [6,7];
only when temperature drops by an amount
of warming which occurred, the trend will

become zero, and after that a further drop of
temperature will be negative. Because warm-
ing has lasted for more than half a century
with different intensity, it will change its sign
in half a century only, if fall of temperature
indeed takes place. In the meantime, decrease
in the trend will take place within a computa-
tion error; the accuracy of this decrease for
the above reason will not be confirmed any
time soon.

The advantage of polynomial approxima-
tion method is its high sensitivity to changes
in dispersion and local mean along the time
series [6,7, etc.]. As a result, based on poly-
nomial approximation data, it is possible to
determine cyclical fluctuations of varying
duration in the time series in a rather reliable

way. In our case, the way we used a polyno-
mial approximation, identifies a Bruckner
cycle and cycles that are close to it. In [1] it
was based on these cycles identified in the
temperature ranges, that territorial zoning of
Kazakhstan had been performed.

The disadvantage of polynomial ap-
proximation method is also its advantage
which is high sensitivity to local changes
in the mean and variance. Fortunately, this
disadvantage only appears on the ends of
the time series [6,7, etc.]. We are of course
interested in the end of series, i.e., reaction
to changes of the end time. For example,
Figure 1 shows that in Pavlodar in the late
twentieth century, there had been a fall of
temperature, recorded over a significant
segment of time, and in Panfilov — over
a short segment of time, that is, warming
in Pavlodar is more reliable than that in
Panfilov. In Uralsk, over a short time inter-
val approximating line demonstrates sig-
nificant warming. There has been a rise in
temperature in Turkestan as well, but over
a significant time interval. Consequently,
the trend noted in Turkestan, is more reli-
able than that in Uralsk. Indeed, after the
temperature time series lengthened by one
and a half decades, approximating curve in
Uralsk indicates fall of temperature (Fig.
4). At the same time, in Pavlodar, Panfilov
(Zharkent) and Turkestan lengthening of
temperature series did not result in chang-
ing the sign of the trend.

Thus, the situation is that for the purpose
of timely decision-making on adaptation to cli-
mate change we must record the changes taking
place as early as possible, and on the other hand,
a linear interpolation method is not suitable for
this, because it is very conservative. Polynomial
interpolation method is unreliable because of its
high sensitivity to changes in approximated val-
ues on the end of a time series and is overly sen-
sitive to the inter-annual and other short-period
fluctuations of the studied parameter, which is
not a predictor of climate changes and requires
a fairly long-term observation of the approxi-
mating line, to avoid errors in estimates.

Harmonics contained in the time series of
the studied parameter, being temperature in
this case, and identified using Fourier analy-
sis are more trustworthy. This confidence is
based on the following assumptions. Each
harmonic discovered and identified in the
original series is the result of impact of some
factor that is known or is not fully known to
us. The presence of harmonic indicates not
only that there is such a factor, but also char-
acterizes the intensity of effect (harmonic

10
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amplitude), and its frequency. There is every

reason to expect that the influencing factor °c Panfilov Meteorological Station

will continue in the future, and its effect will 12
be the same as in previous years. The bases

for these arguments (hypotheses) are the es- 11
tablished facts of presence of diurnal and an-

nual course harmonics in temperature series 10 A “

and simplicity of explanation thereof. As for

harmonics with longer cycles, even though 9
their source is not completely clear, the as-

3

sumption that they are also affected by a spe- 8
cific source (or sources), which will continue
in the future, also applies to them. Thus, har- 7
monics have a certain physical interpretation

and prognostic significance. 6
In this research we do not use spectral anal-
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ysis. The advantage of Fourier analysis versus

spectral analysis is that the detected harmonic

is synchronized with the analyzed time series

based on time, while spectral analysis only es-  Fig.5 Time variation of air temperature at Panfilov (Zharkent) Meteorological Station
tablishes the existence of a harmonic [7,8, etc.]. (Indications according to Figure 2)

Therefore we will perform Fourier analysis of

. . Fourier analysis: Pavlodar, T, year
temperature series for some stations. We are

oC (superposition of harmonics)
going to use a modification of Fourier analysis, s
improved by A.V. Babkin, allowing not only
identify but also add up the most significant 5

ones in view of the trend [9, etc.].

Fig.7-10 demonstrates the results of Fou-

rier analysis of temperature time series for 8493

: . 23+93
some of the most prominent stations. !

. 38493
In Pavlodar, there are age-old harmonic 2
—ear

(93 years), and 38 and 23 years-old harmon-
ics. 38 and 23 years-old harmonics are sum-

marized with the age-old (Fig. 7). It can be 0
seen that 93+38 harmonics and 93+23 38 1930 1540 1950 1960 %?0 1980 1950 2000 2010 2020 Year

harmonics are in a phase of recession and the 1

drop in temperature will continue for a long
time, for a few decades. Fig.6 Fourier analysis of temperature time-series at Pavlodar MS.
Not at all of the stations the age-old har-

monic is so well identified as in Pavlodar, Fourier analysis: Uralsk, T, year

but age-long or longer harmonics are present (superposition of harmonics)
everywhere; we see harmonics of two hun- oC

dred years or more as a situation, where the 9
length of series and its structure are such that
an age-old harmonic is distorted in favor of 8
its best position through its extension.

In Uralsk, there are 38 and 23 years old 7 |
harmonics present, which were separately

: . 13+208
added up with 203 years old harmonic. De- 6
. . —23+208
crease in amplitudes of 38 and 23 years old

harmonics had just started. In the past cen- 5 S

tury, it was not there yet (Fig. 8). It is evident year
that the two harmonics are in the process of 4 |

amplitude decrease and in the coming years,

temperature fall will continue. 3
In Kyzyl-Orda, Shymkent, Turkestan and

Balkhash (Fig. 9), Panfilov (Zharkent) (Fig. 2
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 Year

10) temperature drop has not started yet, but |
temperature rise had stopped. Fig.7 Fourier analysis of temperature time-series at Uralsk MS.
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tained by us now on the analysis of current
trends of temperature change indicates that
such changes take place in good agreement
with regional characteristics noted in [1] and
Buckner cycles stages in them.

Kazakhstan.

In general, throughout the area, the
most noticeable drop in temperature takes
place in the North-East of the Republic
(Pavlodar, Semipalatinsk, Astana, etc.).
The temperature drop is also observable
in the North-West of the Republic (Uralsk,
etc.). To the south of the fiftieth latitude the
cooling has hardly started, but raise in tem-
perature had stopped.

From [5,10,11, etc.], and others we know
that macro-processes to the north and to the
south of the fiftieth latitude differ significantly.
As stated above, they differ over the western
and the northern regions of the Republic.

Therefore, climatic changes of temperature
throughout the territory of Kazakhstan are due
to changes in planetary circulation.

Despite the above-mentioned lack of
polynomial approximation, it must be ad-
mitted that this method in [1] has helped to
identify Bruckner cycles in the temperature
time series, and based on that to implement
territorial zoning of the Republic. This was
made possible because polynomial ap-
proximation method, with the exclusion
of the series end, essentially performs the
addition of the most significant harmonics,
including trend.

The advantage of A.V. Babkin’s method
has the advantage over polynomial approxima-
tion method only on the end of the time series,
and also that, unlike polynomial approximation
method, it comprises physical interpretation.
Comparison of the results obtained by us now
on the analysis of current trends of temperature
change indicates that such changes take place
in good agreement with regional characteristics
noted in [1] and Buckner cycles stages in them.
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WpkyTtckuii
roCyAapCTBEHHBIN
yHuBepcutet, Poccust
VYuacTHHKN KOH(EpeHINH,

HarnoHanbpHOro IIepBeHCTBa
110 HAY4YHOU aHAJIMTHKE

Paunonanbﬂoe HPUPOJIOTIONIE30BAHUE  CBSI-
3aHO CO CTpaTerueil BELKHBAHMS YeI0Bede-
CTBA ¥ CO3/IaHHEM HAyYHBIX OCHOB PEryIHpO-
BAaHMS KA4ECTBA OKPYKAIOIIEH CPENIBI C LENBIO
00eCTICUeHNsI JKOIOTUYECKON 0e30macHOCTH.
B pamkax ykazaHHOH TPOOIEMBI aKTyaIbHOI
3a/iaueil BISIETCSl TIOCTPOCHHUE PErMOHAIBHBIX
MoJIenel JUTs OIMCAHUs 3aKOHOMEpHOCTei! BO3-
HHUKHOBCHYSI M Pa3BUTHS OMACHBIX MPHPOIHBIX
1 TEXHONIPHPOIHBIX MPONECCOB B atMocdepe,
ruzfpocdepe U MoUBe ¢ HENbIO PUHSITHS Ipej-
YIPEIUTENBHBIX Mep 110 CHIDKSHUIO BIIMISTHUS
KaTacTPO(HICCKUX TTOCIICICTBHHA.

Heo0xoquMo OTMETHTH, UTO BHJ XO3Si-
CTBEHHOW [EATEILHOCTH M €€ PEHTadeNb-
HOCTH CYIIECTBEHHO 3aBUCSAT OT PETHOHAIb-
Horo kimMara. [Ipm ToM BakHO 3HATH HE
TOJNBKO JUIMHHOBOJHOBBIC ~KIIMMaTHYECKHE
XapaKTePUCTUKH, HO M KPAaTKOCPOYHBIC KIIH-
MaTHdeckrue SKCTpeMyMbl. CyIiecTByromast
CeTh HAONIONEHUH JUIl OSKCIIePUMEHTAb-
HOTO W3YYCHHUS paclpefeleHus npumeceil
CIIMIIKOM pEeAKa WIM BOOOIIE OTCYTCTBYET,
0COOCHHO B YCIIOBHSIX CHJIBHO II€pPECEUCH-
HOH MECTHOCTH, HalpHUMep, Hajg TOPHBIMHI
paifoHaMH ¥ KpYHIHBIMH BogoemMamu. OqHIM
13 TIEPCHEKTHBHBIX METOJIOB HCCIICOBAHUS
SIBIIICTCS. MaTeMAaTHIeCKOe MOJIEINPOBAHUE
JUTSL 9KCTICPIMEHTHPOBAHUS, IIPOBEPKH THITO-
Te3 M IIPOTHO3A.

[Tpn MopmenupoBaHUM IEpeHOca 3arps3-
HSIONIUX BEIIECTB B HACTOSIIEE BpeMs HC-
TIOJTB3YIOTCS PA3JIMYHbIE METOBI: SIMITHPHKO-
CTaTHCTUYECKUH IOXOM; CTaHAapTHEIE (TO-
CTHPOBAaHHBIE) METOIMKHU; TayCCOBCKAs MO-
nienb (hakera; MOJeIH, OCHOBAaHHBIC Ha aHa-
JUTHUYECKUX U YUCIEHHBIX PEUICHHUSIX ypaB-
HEHHH 1epeHoca u TypOyIeHTHOH nuddy3un
puMece. DMIHMPHUKO-CTAaTHCTHIECKUE Me-
TOZBI AAIOT JIMIIG JUATHOCTHKY UIS palioHa
orbopa mmpod HA JAHHBII OTPE30K BPEMEHHU.
CyIIecTBeHHBIM HEIOCTaTKOM aHaJIUTHYe-
CKUX METOJIOB SBIISICTCS TO, YTO OHM IIPUMe-
HHUMBI TOJIBKO I OporpaduuecKku u TepMH-
9YeCKN OIHOPOIHON MECTHOCTH. Bo3HHKaIOT

npowiIu anpobayuio Ha peanbHbIX 00bEKMAax.
KiroueBble cjioBa: Mojesb, atmocdepa, rujapocdepa, HOACTHIAROIIAS TTOBEPXHOCTD, IEPEHOC, TYpOYICHTHAS
nuddysust, npuMecs.
In article author’s models for the description of processes and distribution of anthropogenous impurity to

approbation on real objects.
Keywords: model, atmosphere, hydrosphere, layer surface, transference, turbulent diffusion, impurity.

poOJIeMBI H3-38 HE3aMKHYTOCTH MOJIYIMITH-
PHYCCKHX ypPaBHEHHMIl, OMHCHIBAIOLINX IEpe-
HOC U TypOynaeHTHYI0 nuddy3Hto mpuMecei.
OCHOBHOI TpPYIHOCTBIO TIPH MOJIEIHPOBa-
HHH SIBIISIETCS HEOOXOAUMOCTh COBMECTHOTO
pCILICHHUs YPaBHEHUH THIPOTEPMOIMHAMUKH
W ypaBHEHHil mepeHoca W TpaHChOopMaruu
npuMeceil B atmocgepe. OTMETHM Takke,
YTO PacyeThbl, HPOBOJUMBIC MO HMEIOIIHM-
Csl B HACTOSIEE BPEMsI MOJEISM, Jal0T, KakK
HPaBUIIO, JIUIIb a0COIOTHBIC KOHIIEHTPAIIUK
3arps3HSIOIINX WHIPEAUCHTOB /Ul BbIOpaH-
HBIX 110 KaKUM-TO COOOPaKeHHSM METEOpO-
JOTMYeCKUX yciaoBuil. OMHAKO BO MHOTHX
3a7a4axX TPAKTUKH HHTEPEC IPEICTaBISIOT
30HBI ONACHBIX KOHILEHTpPAIUil HMHIpeIneH-
TOB C TOYKH 3PEHHUS HE TOJIBKO MPEBBILICHUS
YCTaHOBICHHBIX [UIsi HUX HOpPM (Harpumep,
HPEENBHO JIOMYCTHMBIX KOHIICHTPALHA), HO
U JI0JITOBPEMEHHOCTHU BO3/ICHCTBYS Ha CPELY.
VIMEHHO TPOIOIKUTENIBHOCTh BO3ACIHCTBUS
3arps3HSIOIIMX HHIPEIMEHTOB CO3/1aeT pe-
AIBHYIO YTPO3y Haubosee ys3BUMbIM 00beK-
TaM, CloCOOCTBYET BOSHUKHOBEHHIO KyMYJIsi-
THBHOTO 3()(peKTa, KOTOPBIH MOXKET PHUBECTH
K OTCPOYCHHBIM HET'aTUBHBIM MOCIIECTBUSIM
U HEoOpaTHMbIM OTKJIOHEHHSM OT MPUPOJ-
HOTO paBHOBecHs. I109TOMY MpEICTaBIISIOT
OIIPE/ICICHHBI HHTEpeC MaTeMaTHYeCKUe
MOJIEJIH, CIIOCOOHBIE BBISBHTH 30HBI PHCKO-
BAaHHBIX BO3/CICTBHUI Ha MPUPOHYIO CPELy €
Y4ETOM BCEX KIMMAaTHYECKHX 0COOCHHOCTEI
U3y4aeMOro PerHoHa.

B naHHO# pabGoTe aBTOpbI MpeuiararoT
psial pa3pabOTaHHBIX UMH JHArHOCTHYECKHX
U [IPOTHOCTHYECKHX METOIOB M MOJIeICH 1Ist
OIIMCAaHWs  NPOCTPAHCTBEHHO-BPEMEHHBIX
pacrpeiesieHHil eCTeCTBEHHBIX M aHTpPOIIO-
TEHHBIX IIPUMECE C y4eTOM BEPOSTHOCTHOIL
CTPYKTYpPBI ME30- M MHKPOKIMMATHYECKHUX
YCJIOBHIA, OIPEICIISIEMbBIX COCTOSIHEM CHCTE-
MbI aTMOchepa — ruapocdepa - AesTeabHbIH
cioit cymmm [1]. JaguM UX KpaTKkyro Xapak-
TEPHUCTHKY.

1) IlporHocTuuyeckass MoJe]b Iepe-

YK 504.001.573

MOJEJIM 1 METO/IbI JIUTA PELLHEHUA 3AJJAY OXPAHBI
ATMOC®EPBI, TUJIPOCOEPHI 1 TIOJICTUJIAIOIIEN IIOBEPXHOCTH

B cmamve npednaeaiomes agmopckue mMooenu 0Jisi ONUCanusi npoYeccos U pacnpoCcmpanerst aHmpono2eHHbIX
npumeceti 8 paziudHblx cpedax (6 ammocgepe, cuopocgepe u Ha noocmunarowel nosepxnocmu). Bece modenu

various environments (in atmosphere, hydrosphere and on a layer surface) are offered. All models have passed

HOca U TpaHcGOPMALUHU ra30BLIX H a3PO-
30JILHBIX MPHMeceii ¢ y4eTOM XHMHYeCKHX
peakuuii B armocdepe. OcoOCHHOCTBIO
H3y9aeMbIX IMPOLECCOB SBIAIOTCSA OOMbIINE
pa3nuums B XapaKTEpHBIX BpeMeHax (oTo-
XMMHYECKUX PEaKIHii, IPOIECCOB IepeHoca
XMMHYECKHX BEIIECTB M B H3MEHYHBOCTH
METEOPOJIOTUYECKUX TIOJIeH, YTO IpPEeIbsB-
JSIET BBICOKHE TPeOOBaHMS K YCTOWYMBOCTH,
TOYHOCTH M SKOHOMHYHOCTH HCIIONB3YEMbIX
YHUCJICHHBIX METOIOB pEIICHUS CHCTEMBI
ypaBHeHu#. st ompezeneHus CKopocTei
JOBIDKEHHs HpuMecel n  koddpuumeHTon
TypOyneHTHOH AudPy3un B YCIOBHAX TEp-
MHUYECKH U Oporpaduuecks HEOTHOPOAHOI
MECTHOCTH pPEIIAlOTCsS COBMECTHO ypaB-
HEHUSI THJIPOTEPMOAMHAMHKH M IIepeHoca
npumeceil. B kauectBe ruipoMHaMUYECKON
OCHOBBI HCIIONB3YeTCsl HETHAPOCTaTHIeCKast
MOZIENb ME30MAacCIITa0HOTO MOTPAHUIHOTO
ciost cxmMaeMoil atmoctepsl. B cucremy
quddepeHIMaNbHBIX yPAaBHEHUH HECTaIH-
OHApHON TPEeXMEpPHOW HENMHEHHON Mopenu
BKJIIOYAIOTCSI: YPABHEHUS JIBIDKCHHS, ypaB-
HEeHHUe IPUTOKA TEeIlIa, ypaBHEHNE HePa3PhIB-
HOCTH, YpaBHEHHE COCTOSHHA Bo3ayxa. Kpa-
€BBIC YCIIOBHUS Ha TPAHMIIAX 33aI0TCS B BHJC
TIOTOKOB KOJTHYECTBA ABIKEHHUS (MMITYIIbCa),
Tera U Maccel. Ha rpanmme pasngena atMoc-
(epa-cyma HCIOIB3YETCs yCIOBHE OalaHca
termna. JImg ommcaHUS  PacIpOCTPAHCHUS
TeIlJIa B TIOYBE HCIIONB3yeTCs YpaBHEHHE Te-
TUIONIPOBOJHOCTH. Takast MOZENb MO3BOMIAET
OIUcaTh MIMPOKHH KJIAcC ME30MAacCIITaOHBIX
SIBICHUH: TOPHO-IOJIMHHBIC NUPKYISIHU C
BHEIITHUM BETPOM; KarabaTHUeCKHe BETPEHI,
oporpadudecKkrue BOIHBI, ME30MACIITa0HYIO
CTPYKTYypPy METEOPOJIOTHUCCKUX (PPOHTOB;
KOHBEKIIMIO, BO3HUKAIOMIYIO 33 CYET aHTPO-
MOTE€HHBIX (h)aKTOPOB, H T.1.

2) IIporHocTHyeckasi MoJesb Mepe-
HOCA M TPaHc(OPMAIMH AHTPONOTeHHBIX
npumeceii B Bogoemax. B kauectse ruapo-
JMHAMUYECKOH OCHOBBI HCIIONB3yeTCs He-
THAPOCTaTHYECKass HeCcTallMOHAapHAs Tpex-
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MepHast HeJIMHEeHHast MOAeIb THPOTEPMOIU-
HAMHYECKHUX MPOLECCOB CTPaTU(UIIMPOBAH-
HBIX BOI0eMOB. Mojiesnb rpeHa3zHayeHa Jjis
OINMCaHUs M0JIeH CKOpoCTel TeUeHUH, TeMIie-
paTypbl ¥ IUIOTHOCTU BOJIBI B 03epax, BOJO-
XpaHWIMIIAX €CTECTBEHHOIO U MCKYCCTBEH-
Horo npoucxoxaeHui. uddepeHnnanpabie
YpPaBHEHHUs] HECTAIlMOHAPHOM TpexMepHOn
HEJIMHEWHOW MOJEIN BKJIIOYAIOT YpaBHEHUS
JIBUKCHUS; YPaBHEHUE HHEPIUU; YpaBHEHUE
HEpa3pbIBHOCTU; HEIUMHEHHOEe YypaBHEHUE
COCTOSIHHSI BOJIBI, CBSI3BIBAIOIICE JABJICHHC,
TeMIepaTypy, INIOTHOCTh U colieHoCTh. Kpa-
€BbIC YCIIOBHSI HA TPAHULIAX 33JaI0TCSI B BUIE
IMOTOKOB KOJIMYECTBA JBIDKCHUS (MMITYIIbCA),
Macchl U Teruia. Ha TBepapix rpaHumax amis
CKOPOCTHU JBMXKEHUS 3a7aHO YCJIOBUE «IIpHU-
nmunanus». [Ipu penieHnn HecTauoHAPHBIX
3a1a4 U3-3a OTCYTCTBUS HEOOXOIMMOW WH-
(dbopMan 0 THIPOJOTHMYCCKHX IMOJSIX Ha-
YalbHBIC YCIOBHS 3aMEHSIOTCS HH(POPMAIIH-
el 0 QOHOBBIX BEIMYHMHAX WM U3 PELICHUS
COOTBETCTBYIOIIMX CTAI[MOHAPHBIX 3a/1ad.
[Ipennaraercss HerUApPOCTaTHYECKAST MOJEIH
C yYETOM C)KHMAEMOCTH BOJIBI U BCEX COCTaB-
nsrommx cuibl Kopmonuca. Takas Mozerb,
C OIHOW CTOPOHBI, TO3BOJISIET OIUCHIBATH
KpyITHOMAacIITaOHBIE — TIPOLECCH  (HAIpH-
Mep, aeiictBue cuiabl Kopuonmca) B o3epax,
AMEIOIINX OOINBINE pa3Mephl, a ¢ APYTou,
— Me30MacIITaOHbIC SBICHHS, HATIPUMED, Ta-
KHe KaK TepMUYeCKuil 0ap, GpopMupyrommit
BEPTUKAIBHYIO IUPKYISIII0 BECHOW U Oce-
HBIO BCJICJICTBUE PA3TUYHON cTpaTH()UKAIINN
BOJIBI IPUOPEKHBIX M ICHTPATBHBIX YacTeil
BoroeMa. lcnonb30BaHUE TONHOTO ypaBHE-
HUSL COCTOSIHUSI C YYETOM COJICHOCTHU ITI03BO-
JIIeT MOJICTHPOBATH IIOTHOCTHBIC TCUCHUS B
OKPECTHOCTH TeOTEPMATBHBIX HCTOYHUKOB,
00Hapy>KEHHBIX Y THA HEKOTOPBIX BOJJOEMOB.
I'pannuHbIC yCIOBHS 3aHalOTCS TaK, YTOOBI
00ecCIeunTh BBHITIONHEHHE 3aKOHOB COXpaHe-
HUS IMITYJTbCA, TEIUIa M MacChl B BOJIOEME.
Jis pex THIPOIIOTHYECKUE XapaKTepH-
CTHKH HaXOIATCS HA OCHOBE PEICHHS YPaB-
HEHHI TEOPUH MEITKOH BOJIBI C TapaMeTpH3a-
[UeH BIHMSHUS CUJIBI TPEHUS O JHO U YYETOM
TypOyJICHTHOTO 0OMEHA 10 TOPU30HTAIIH:
Pemienvie  ypaBHeHHH TIpeUIOKEHHBIX
mojeneid (MyHKTBI 1 U 2) OCyIIeCTBISETCS
KOHEYHO-Pa3HOCTHBIMH METOAaMH  paciie-
IUICHUS] TI0 (PU3MYECKUM TIPOLeccaM M Teo-
METPUYECKUM TEPEMEHHBIM [2]. Ammpokcu-
Malus 1O BPEMEHH CTPOUTCS Ha OCHOBE
JBYIUKINYECKOTO TIOTHOTO PaCIIETUICHUS
co cxemoit Kpanka-Hukoncona Ha Kaxaom
npo6HoM miare. [locTpoeHa monyHesiBHas KO-
HEYHO-Pa3HOCTHASI CXeMa TTOKOMIIOHEHTHOTO
pacmierieHus. 3aMeTUM, 9TO, HECMOTpPS Ha
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HCTIONB30BaHUE OoJiee ITTOJTHOTO ypaBHEHUS
HEpa3pBIBHOCTH AT CKUMAEMBIX Cpefl, Me-
TOJ PEIICHUsI 3a/ad4 SKOHOMHYHEE, TaK Kak
Bce U depeHuanbHble yPaBHEHUS SIBIIS-
I0TCS  HBOJIONUOHHBEIMH. OTMETHM Takke,
YTO TpeJyIaracMblil YHCIEHHBIN METOJ NpH-
TOJICH ISl PEIICHUsSI JKECTKUX CHCTeM TH(-
(hepeHIHaNbHBIX yPaBHEHUH TIPH HWHTETPHU-
POBaHUM YPaBHEHHH XUMHIECKOH KHHETUKH
Ha OT/ICJILHOM IITare 110 BPeMEHH.

3) Kuaumarnueckass mojesib pacuyera
XapaKTepHCTHK 3arpsi3HEHHs] HA OCHOBe
HCTOJIb30BAHNSl AHAJUTHYECKHX pellie-
HHii. Bce peanbHble reoCHCTEMBI HAXOIATCS
IO/l BO3/ICHCTBHEM BHEIIHEH CpeJIbl, COCTO-
SIHUE KOTOPOH MOXKET MEHATHCS CIydaiHBIM
00pa3oM. DTO MPUBOIUT K TOMY, UTO P T1a-
paMeTpoB, OOYyCIIOBIMBAIOMINX 3TO COCTOS-
HHe, IMeeT ClTydaiiHble cocTtasisiomue. [To-
3TOMY HEOOXOANMO OOJIBIIOE BHUMAHHE yie-
JSTH pa3paboTKe CTOXaCTHYECKUX MOJEINeH,
KOTOpBIC, KpOME OOIMICIPHHATHEIX MTHOBEH-
HBIX M OCPEJHEHHBIX XapaKTePHCTHK, TAIOT
BEPOSITHOCTHYIO OIEHKY HACTYIUICHHS WHTE-
pecyemoro coObITrs. Ha 0cHOBE M3BECTHBIX
AQHATUTHIECKUX PEIICHUH, MOIyIeHHBIX IS
mudhepeHanbHbpIX ypaBHEHHUH, OMHUCHIBA-
IOLIHUX NEPEHOC U TYpOyNCHTHYIO U Py3uto
IpuUMecel, pa3padoTaHbl KOHCTPYKTHBHBIC
METOJIBI ¥ MOZEIH, TIO3BOJISIONIHE OLICHUBATD
YaCTOTY MPEBBIMICHUS JIOMYCTUMBIX HOPM
3arpsi3HEHMS] M HAKOIUICHHE YacTHUIl Ha MOJI-
CTHITAIONIEH TOBEPXHOCTH 32 HHTEPECYEMBIit
uHTepBan BpeMeHu. Hecmorps Ha TO, 4TO
BCE QaHAINTUIECKHUE PEIICHUS TTOIyICHBI IPH
HEKOTOPBIX ~ OOOCHOBAHHBIX  YNPOIICHHIX
peanbHbIX (U3HUYECKHX IMPOLECCOB, UX BO3-
MOXKHOCTH B IIpe/IaraéMbIX BEPOSITHOCTHBIX
MOJICJISIX 3HAYUTEIBHO PpacHIUpSIOTCs Ona-
rofaps 3aMBIKAHUIO WX Ha KIMMaTHYECKHE
(DYHKIUY TUIOTHOCTH BEPOATHOCTH, HOCTPO-
€HHBIC JJISI MHOTOJIETHHX PSIIOB METEOPOJIO-
THYECKUX HAOIIONCHUH.

4) KnumaTudyeckue MoJeJ M HA OCHO-
Be HCHO0JIb30BAHHSI BTOPOr0 YpaBHEHH:
Dokkepa-
IInanka-Koamoroposa). Ilpempnoxen Ho-

Koamoroposa (ypaBHeHue
BEIH Oojee oOmMiA MOAXOA K MOCTPOCHHIO
KOMIUIEKCA MaTeMaTH4eCKUX MOAENeH Iyt
OIIGHKM paCIpEeICHUsI aHTPOIOTeHHBIX
IpuMeceil, MONMagaonX B OKPYKaIOIIyTo
cpely IMyTeM BBIOPOCOB MPOMBIIIICHHBIX
MPEANPUATHI depe3 TpyObl, BEHTHIIAIHOH-
HBIE PENIeTKH, 30JI00TBaJbl U Tp. Bee mo-
JIeNIN YYUTHIBAIOT CIIy9alHOCTD ITOBEICHUS
cpensl, B KOTOPOH pacIpocTpaHsIeTCs Mpu-
MeCh, TOCPEACTBOM BBEICHHS (QYHKIUI
IUTOTHOCTH TIEPEXOAHBIX BEPOSTHOCTEH CO-
CTOSIHUHN 3TOM cpenbl. B ocHOBY onucanus

cIyd4alfHOTO Tmporecca Oepercs BTOpoe,
Ui TpsiMoe, ypaBHeHHe Komamoroposa
(Doxkxkepa-ITnmanka-Konmoroposa), CBs3BI-
BaloIIee CKOPOCTh M3MEHEHHS IUIOTHOCTH
BEPOSTHOCTH paCIpe/eleHnsl CyOCTaHIUiT
C pacHIMpeHHEeM ee TOTOKa, IPH YCIOBUH,
YTO HavYaJbHBIC yCIOBHS, HaKJIaJbIBaeMbIe
Ha TUIOTHOCTH BEPOSITHOCTH, YAOBIETBO-
PSIOT  YCIOBHSIM HEOTPHIATEIFHOCTH U
coracyromeicss HOpMHPOBKHU. YpaBHEHHE
Kommoroposa 3anuceiBaercs B pa3oBoi Ko-
OopAMHATe, B Ka4eCTBE KOTOPOH BBICTYIIACT
KOHI[CHTpAIUs MPUMeCH. [l OTHICKAHHS
BXOJMIINX B HEro koddduiuentos mpo-
BOJUTCS TIOCIIEAOBAaTEIbHOE 3aMBIKAaHHE
ypaBHeHust Konmmoroposa ¢ ucrons30BaHu-
€M ypaBHEHHs MepeHOca KOHCEPBAaTHBHOIL
npruMecH, obnanaromeil cCOOCTBEeHHON Tpa-
BUTAIIMOHHOH CKOPOCTBIO B aHW30TPOIHOM
cpene. B pesynprare 3TOH omepamuu s
OJHOTO U3 KOI(G(GUIHEHTOB YypaBHCHHS
KommoropoBa BeBomuTCcS auddepeHnn-
albHOE ypaBHEHHE, KOTOPOE OIHUCHIBACT
M3MEHEHHE CPEeTHUX KOHIIEHTPANnii HHTpe-
JUECHTOB B aHH30TPOIIHOW Cpefie ¢ yueToM
(rykTyanuii mapaMeTpoB Cpeisl, B KOTO-
poit pactpocTpaHseTcs MPUMech, 1 HecTa-
IIIOHAPHOCTH pabOTHI HCTOYHUKOB. Bemen-
CTBHE 3TOTO HOBOE BEIBEIEHHOE YPaBHEHHE
MPEACTaBIsIeT CAMOCTOSTEIbHBII HHTEpeC
Ui TpakTHdeckux uenei. HempepbiBHOE
MHOTr000pa3nue BO3MOXKHBIX COCTOSHUI am-
MPOKCUMHUPYETCS Ha OCHOBE MHOTOJIETHHX
KIMMaTHIeCKAX pAJ0B HaOmomeHUil Ha
CTAIlMOHAPHBIX METEOPOTOTHYECKUX CTaH-
IUSAX ¥ MocTax. TpymIHOCTH, CBSA3aHHBIE C
HE3PTOANYHOCTBIO TMPHPOAHBIX SIBICHUH,
MPEOOTIEBAIOTCS MyTEM YCPETHEHUS HE 10
BpPEMEHH, a 1Mo peann3anusaM. [lomrydeHnsre
3aMKHyTBIe ypaBHeHHs (ypaBHeHHe Koi-
MOTOPOBA U yPaBHEHHE AJIS OJHOTO M3 €TO
K02 PUIMEHTOB) ¢ 3aMUCAHHBIMU IS HUX
COOTBETCTBYIOIIMMHU HadalbHBIMH U Tpa-
HUYHBIMU YCJIOBUSIMH PEIIAIOTCS YUCIICH-
HO B JIEKapTOBOM MPSIMOYTOJILHOM cucTeme
KOOpAWHAT C MPUMEHEHHEM MeToha (UK-
THUBHBIX oOyiacTeil. [l1g IUCKpeTH3auu 1Mo
BpeMeHH ucnoisb3yercs cxema Kpanka-Hu-
KOJICOHA M IBYIUKIMYECKUH METOJ MHOTO-
KOMITOHEHTHOTO pacuieruieHus [2].

[Ipn mocTpoeHNN KINMAaTHIeCKUX MOJIe-
Jell UCTIONb30BaTach M CBA3M CTOXACTH-
YEeCKOTO M AWHAMHYECKOTO OMHCaHuil (u3u-
YECKHX MPOIECCOB C YIETOM BEPOSTHOCTHOM
CTPYKTYPHI TIOJTHOH TPYMITBI THAPOMETEOPO-
JIOTUYECKUX XapaKTePHCTHK KOHKPETHBIX
PETHOHOB (C MPOM3BOJBHBIMU (DYHKIMSIMU
TUIOTHOCTH BEPOSITHOCTH).

[IpeamoxeHnHsle MOJETN MpPEAHA3HA-




Puc.1. CtpykTypa BO3AyHIHOIO IOTOKA
H €r0 BJHSIHHE HA PACIIPOCTPaHEHHE
NpHMeCH.

4aroTCs JUISL PEUICHUs] pa3IMYHBIX Teope-
TUYECKUX M MPAKTUYECKHUX 3a/1ad OXPaHbI
MIPUPOAHON Cpelbl: UCCIEAOBaHUS THJPO-
TEPMOJUHAMUYECKUX IIPOLECCOB M pac-
IIPOCTPAHEHHs aHTPOIIOTCHHEIX MPHUMeEceH,
N3yYeHUsI M MPOTHO3a ME30- ¥ MUKPOKIIU-
MaTHYECKUX yCIOBUH IIPU HAJTHMYUH aHTPO-
MIOTCHHBIX ()AaKTOPOB, BBHISICHEHUS BIUSHUS
CTPYKTYPBI BO3YIIHOTO ITOTOKA Ha 3aKOHO-
MEpPHOCTH 3arpsi3HCHHS B paiioHaxX ropoj-
CKOH 3aCTpOHKH, IPOCKTHPOBAHUS 3TaHUI
n cucreM oOeCHedeHHs MUKPOKINMATa,
ompeneneHus: 3PPEKTHUBHOCTH MEpPOIpHUS-
THH TI0 COBEPUICHCTBOBAHUIO TEXHOJIOTHUHI
U CHCTEMBI OYHCTKH BBIOPOCOB JEHCTBYIO-
WX U MPOEKTUPYEMBIX MPEINPUATHH, UX
ONTUMAJIEHOTO pPa3MEIIEeHUs] W Peryiupo-
BaHUS CyTOYHOTO H CE30HHOTO PEXKHMOB
paboTEL.

VYder KIMMaTHYeCKUX OCOOCHHOCTEH
N3yYaeMBbIX pPErHOHOB dYepe3 (QYHKIIHIO
IUIOTHOCTH  TIEPEXOTHBIX  BEPOSTHOCTEIl
COCTOSIHHH CpeNbl MO3BOJISIET: a) OLEHUTH
BEPOSITHOCTH BO3HHUKHOBEHUS  OIIACHBIX
KOHI[CHTpAIHii; 0) OKOHTYpUTH 00IacTH
MIOBBIIICHHON aHTPONOTCHHOW Harpys3KH;
B) PaCCYUTATh MOTOKH B3BEHICHHBIX JaCTHUI]
Ha MOJICTUJIAIONIYIO TIOBEPXHOCTH; I') yCTa-
HOBHUTBH IPOJODKATEIBFHOCTE MPEOBIBAHUS
JKUBBIX OPTaHMU3MOB B ONACHBEIX 30HAX; 5)
HalTH CpegHNe KOHIICHTPANU HHIPEANCH-
TOB C y4eTOM (PIYKTyaIuil Kak MeTeopoI0-
THYECKUX ITapaMeTpoB, TaK U HHTEHCHBHO-
CTH 3arpsI3HSAIONINX HCTOYHUKOB 32 paccMa-
TPUBAEMBIN OTPE30K BPEMCHH.

PacdeTs! 10 mepedncIeHHBIM MOJICIISIM,
KapTUPOBaHHE MECTHOCTEHl IO ONacCHOCTH
3arpsi3HCHUS]  JIEMOHCTPUPYIOTCS — MHOTO-

YHUCJICHHBIMU NpUMEPpaAMHU UL Pa3IMIHBIX

peruonoB Poccun n 3apyOexxHBIX cTpaH. Pe-
aJbHBIE PE3YNbTaThl ITOMOIIH PEHINTH DAL
HACYIIHBIX NpoOiieM, HampuMep, TaKUX Kak
BBISIBIICHUEC BHHOBHHKOB aBapHIHBIX CHUTya-
IUH; TIepenpodUINPOBaHNEe TIPEATIPUSITHI;
BBIOOpP OUHCTHBIX COOPYXKEHHH, BapHaHTOB
pa3MemeHus] BHOBb CTPOSIINXCS OOBEKTOB,
KOH(UTypariy MbULIIHX IUSDKeH 0TBAJIOB
30JI00TBAJIOB.

B xauectBe mpmMepa mpuBegeM pe3yilb-
TaThl MOJCIHMPOBAHHS BIUSHUS CTPYKTYPBI
BO3/YIIHOTO IIOTOKAa Ha pPAacIpOCTPAHECHHUE
3arpsi3HEHMsI B paiioHe TOpOJICKON 3aCTPONKHU
(puc.). PacueTsl mpoBOAMINCE TIPH CIICTYIO-
MUX 3HAYEHMSX IapaMeTpoB: IIArd IO Bep-
THKAJIHM ¥ TOPU3OHTAIH 2 M, IIIar 10 BPEMEHU
BBIOMPAJICS C YIETOM BBITOTHEHHS KPUTEPHS
Kypanra mis Hambonbliel CKOpOCTH He-
BO3MYIIEHHOTO ToToka 10 m/c. M3ommanu
KOHIIEHTPAIMU TIPUMECH TIPUBEJICHBI B TIPO-
[EHTax MO0 OTHOIICHUIO K HAHOOJIbIIeH KOH-
[EHTPalik B TOYKE BBIOpOCA HAJl HEBBICO-
KNM 371aHMeM. Ecim MCTOYHHK pachonokeH

B 30HE Pa3psHKEHMS, TO MPUMECh MOMAIaeT
B IMTOABETPEHHYIO O0IACTh 32 BBICOKHM 371a-
HUEM U PacIpoCTpaHsIeTCs B HAIpaBICHHN,
MIPOTHBOIIOJIOKHOM HEBO3MYIIEHHOMY IIO-
TOKY. YMEHBIIEHHE KOHIIEHTPAINN ITPUMECH
BO3MOYKHO JINIIG TIPH CYIIECTBEHHOM YBEIH-
YEHHUH BBICOTHI TPYOBI, UTO MPAKTHUECKU He-
OCYIIECTBUMO.

Bce momenu mponumm ampobanuio Ha
peanbHBIX 00BeKkTax Poccum (XabapoBck,
Uura, Ynan-Ynp, I'ycunoosepck, Hpkyrtck,
Anrapck, Omck u 1p.), Monromun, Kuras.
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YyacTHUKH KOH(EpeHInH

A3ep6a171;:(>KaH BCerzia NpHBIICKAN U MIPHU-
BJICKaeT BHMMaHHe, Omaromapst Oiaro-
IPUATHBIM YCJIOBUSM II0 PACIOI0KCHUIO,
KIIMMary, Teorpa)uueckuM ycIoBHsIM, ILIO-
JIOTBOPHBIM ~ 3eMJISIM, TOpaM, OOMJIBHBIM
pekaM, MopsM, jecaM. B Hamedl crpane
MHoOrue ropusle pexu. Ho 3Haunmoil cpenu
HUX SBJISICTCS camasi JuIMHHas peka Kypa. B
KaXJ0oM paiioHe, rine nporekaer Kypa, peka
nMeeT OONBIIYI0 PONIb KaK B OPOIICHUH, TaK
U B CHaO)KCHMH HaceleHHsl IHTHEBOU BO-
noit. Kypa, obmeit mummHoit 1551 xm, opormast
3emsn AsepOaiipkaHa JapuT HameHd crpa-
He cBoHU IIoAbl. Pexa mmeeT BaXKHYIO POIb
B DKOHOMHUYECKOH ku3HM cTpaHbl. Ha peke
OBUTH TIOCTPOCHBI HECKOJIBKO THIPOIJICK-
TpocTaHuuil Takue kak Munreuesup I'DC,
[Memxup I'DC, Enuxenn I'DC, Bapsapun-
ckas ['OC. llemxup I'DC, mombio 380 MBT,
SIBJIACTCS OONBIINM MOTEHINAJIOM B pa3BH-
THUH 3€MEJbHO-IIPOMBIIUICHHONH KOHOMHKH.
Tax ke ﬁeHHKeHI{ I'DC, mompro 150 MBT B
9KCIUTyaTalluy HaceleHweM. Momp Bapsa-
punckoit I'DOC cocrasnser 16,5 MBT, u 310
HEMaJIOBAKHBIH ()aKTOP B HKOHOMHUYECKOM
pa3ButHn peruona. Ilo miomany u o6beMy
BOAbl MUHre4eBHpCKOE  BOJOXPAHMIIUILE
CUNTACTCSl CaMbIM OOJBIINM pe3epByapoM
B pecmyOmuke. O0mias miomans ee CocTas-
et 624 M?, 06bem 16 MP, ummHa 75-80 KM,
camoe 1mupokoe mMecto 20 KM, CpenHss MIu-
puHa 9 kM, nryOuHa gocturaer 83 M. M3-3a
OTCYTCTBHSL JOCTaTOYHOIO OIbITA B CTPOU-
TEJILCTBE BOAOXPAHWIHINA OBIIH JIOIYIIECHEI
Koe-Kakue HeTouHocTH. [TepBoii enbro 05110
[oJIy4eHue deKTpodHepruu. Bmecre ¢ aTum
Ha BepXHEU 4acTH peKH He OBbUIM MOCTaBIIe-
HBl TIEPEHOCHBIE TPYOBI JUIT MKPOMETaHUS
MIePEXOAHBIX PBIO. JJyIst SKCIITyaTay Bogo-
XPaHUIHIIA C [EJIBI0 MEJIHOPANU He OBLIO
IIPeyCMOTPEHO TIpOKJIajgka TpyO obecnedn-
BAIOIIHX IPOXOJ] PHIO.

[ToMuMO 1OJIB3BI BOJOXPAHUININA B Ha-
POIHOM XO3SHCTBe OBUIM OKa3aHBI Kak IIO-
JIOKUTENIBHOE, TaK U OTPHULATEIBHOE BO3-
JIeWicTBHE PHIOHOI SKOJIIOTHHU U PHIOOTIOBCTBY
B pecryOnuke. Ero 3HaueHne B HapomHOM
XO3SHCTBE 3aKIJIIOYAaeTCS HE TOIBKO B IIOIY-
YEHHH IEKTPUIECKOH SHEPTHUH, a TaK XKe €ro

Asepbaiioocana nymem cpasHUmMenbHoll OYeHKU.

Azerbaijan using comparative

WCIIONIb30BaHUH B MEJHOPAINU B CEIHCKOM
X03sicTBe. BMecTe ¢ ATUM JIOBIIS IICHHOM
PBIOBI KaXKIIbIii TOJ B CPEIHEM JOCTHTACT 4-6
[EHTHEPOB, YTO SIBJSICTCS 3KOHOMHYCCKUM
MoKa3aTesIeM 3HaYCHUS BOJOXPAHUIIUINA.

Takum 00pazoM, DICKTPHUYCCKHE CTaH-
uun o0mmEel MOIHOCTEI0 937, 5 MBT sBiIS-
FOTCSI 3HAYUTEIFHBIM BIIOYKEHHEM SHEPTETH-
YEeCKUIA TIOTEHIIMAN CTPaHbl. Best ata sHeprus
Oepercst U3 MPUPOTHO-TeOrpahUIECKOro Mmo-
teHuuana Kypsl.

OTpUIaTeTbHBIM ~ BO3/ICHCTBUEM  PBIO-
HOMY XO3SIICTBY B TIOCTPOCHUU BOIOXpaHHU-
JIVIIA, B TIEPBYIO O4Yepellb, SBISIETCS TO, YTO
MIPY TIOCTPOCHUH OBLT MPEAOTBPAIICH YIUTBIB
BCEMHPHO-U3BECTHBIX PHIO, WMCIOIIUXCS B
Kacnmiickom Mope, B MecTa Ui €CTECTBCH-
HOTO MKpoMeTaHus depe3 peky Kypa. Kpome
3TOTO, N0 CTPOUTEIHCTBA BOJOXPAHUIIHUINA
B BECCHHEE W JICTHEEC BPEMsS YPOBEHBb BOIBI
B peke MMOJHHUMAJICS, B PE3ylbTaTe Boga Ha
HIDKHEM II0TOKE CTaHOBHJIACH OO0OTaIeH-
HOIl OHMOTE€HHBIMH DJIEMEHTAMHM, YTO B CBOIO
odepeqb CO3IaBaio yCIOBUE ISl €CTECTBECH-
HOTO Pa3MHOKCHHS MTPOMBICTIOBBIX PBIO Kak
B KacnuiickoM Mope, Tak U B HWXKHEH 4acTu
camoii pexu. Ho co3manHOE BOIOXpaHUITUILE
npexotBparuiio 31o.(1..ctp 35)

IToMumo Bcero, MenHOpaIlMOHHBIC KaHA-
nel Bepxunit ['apabar n Bepxuuii Llupsan,
MOCTPOCHHBIE TOciie MHUHTEYEBUPCKOTO BO-
JTIOXpaHWINIIA, He ObLITH CHAOKEHBI TpyOamu,
o0ecriednBaroIIie IPOXo PEIO, B pe3yiibTare
4yero, KaxJIpli Toj] B cpefHeM 2,5-3 neHTHepa
PBIOBI, TIPOTLTBIBAST Yepe3 STH K€ KaHAIIBI, I10-
rubaeT Ha METMOPAUOHHBIX TTOJISX .

PriGHast payHa MuHre4eBHpPCKOrO BOMIO-
XpaHWIHIA 00pa3oBaiachk 3a CUET PHIOHOTO
3amaca, HMMEIOIIUXCS Ha TEPPUTOPUH PEK
Kypa, Anazanp, Mopu u 10 ceronHsiHero
ITHS OHA TOJBEPIIaCh HM3MEHEHWSIM KakK B
KOJIMYECTBEHHOM, KaK U B KaU€CTBEHHOM CO-
craBe.

3a mpolijeHHOe BpeMs C TOSBICHHUS
MUHre4eBUpPCKOTO  BONOXPAHWIHIIA — TPO-
BEJICHHBIE UXTHOJIOTHYECKUE HMCCICHOBAHMS
MOKa3ajM, 9YTO CO BpeMeHH (pOpMHpOBAHHMS,
MEHSIETCSI €T0 COCTaB IO BHUJY, KOJIHYECTBY,
110 UHTEHCUBHOCTH BCTPEYACMOCTH.

CPABHUTEJIBHA S OLHEHKA MCIIOJIB3OBAHN A PKYPLI B
OPOILIEHIU 1 B PBIBOJIOBCTBE. (B ITPEJIEJIAX ASEPBAMIKAHA)

B cmamvwe onucwisaromes ocnosHwie npobnemul opoutenus u pelbonoscmea 6 dacceline p. Kypul 6 npeoenax

KuroueBbie ciioBa: pI)I6OJ'[OBCTBa, OpolI€HWs, BOAHBIE PE3EPBYAPHI, 3HepFeTPI‘IeCKHfI nmoTeHOHaJl

In the article are described main problems of irrigation and fishings in basin of v.Kura in the territory of

Keywords: fishings, irrigations, water reservoirs, energy potential

B nacrostiiee Bpemst onpenieneno 34 Buja
¥ THOPUIOB PBIO, OTHOCSIIUXCS 27 ponam, 8
ceMeicTBaM OOMTAIONINX B BOJOXPAHMIIUIIE.
(2.. ctp 55) U3 HUX SABISACH MPOMBICIOBBI-
MH JIOCOCh, KPaCHOIIEpKa, KyJIbMa, IIaMaiika,
JIeMIb, COM, Ca3aH PETYISIPHO BCTPEYAIOTCS B
JIOBJIE B BOJJOXPAHMIIHUIIE.

dopmupoBanne UXTHO(AYHBI IPOHCXO-
JIAT 3a CUeT YeThIpeX NCTOYHHUKOB. K mepBo-
My OTHOCSTCSI PBIOBI, OOMTAIOMHE B pekKe
Kype u ee mpuTOKOB, KO BTOPOMY OTHOCST-
Csl MOPCKHE IIPOXOAHBIC M IOJYHPOXOIHEBIE
PBIOBI, KOTOPBIE MPUILIEIBAIOT B PEKY TOJIBKO
JUISL pa3sMHOJKCHUSI, TPETHH HCTOYHHK CO-
CTOUT W3 PBIO, KIMMATU3MPOBAHHBIX IIOCIE
CO3/IaHMs BOJOXPAHMIININA, U YETBEPTHIH HC-
TOYHHK - PBIOBI, MOMAJAl0MNe B BOJOXPAHH-
nume caydaiino. Ecim nepsbie Tos! popmu-
POBaHUS BOZOXPAHUIIHIIA IBYXJIETHUE PHIOBI
coctaBmsmn 5% pasMmHOXeHHH, B 1970-oM
rofay 3TH ke pbIObI cocraBmsumn 30 %. Ux
TUIOIOBUTOCTB 110 CPABHEHUIO C YETHIPEXJICT-
HUMH pbpiOaMu Obuta B 3-4 pasza MeHbIIC, U
9T0 OBUIO MPUYMHON TOHVIKCHUSI CBOMCTBA
POXKITaeMOCTH.

C 1enpio0 yBEMMYECHHM DPBIOHOTO 3amaca
©CTECTBEHHBIM ITyTeM, M OCOOCHHO Jiema
Kakabli rox BapBapunckoit Menuopanuon-
Hoit CraHmmed pa3Memaauch BEHHKH IS
HMKPOMETaHMs, YTO HUIPAN0 OYEHb BAKHYIO
pouns B 5ToM. Ho B pa3Hble roab! peIOHas JIOB-
71 B CE30H MKPOMETAaHUsI CTAHOBHJIOCH TIPH-
YMHOH ruben OoJbIIe TOJOBHHBI JICTIa, YTO
BJIMSUIO HAa YMEHBIIICHHE 3araca 3TOTo BHIA.

Tenno-3nmeKTpocTaHus,  MOCTPOSHHAS
B MuHreueBupe, nMeeT MOJIOKUTEIBHOE U
OTpHUIIATEIFHOE BO3/CHCTBHSA Ha SKOHOMU-
Ky AszepOaiimkana. Tak Kak, sSBISACH caMOd
KpYITHOH cTaHuen AzepOaiikana, oHa 00e-
crieanBana 50 % moTpeOHOCTH pecmyOInKy
B 2JIEKTPO’HEHrHU. B cTanmuu Bcero 8 Gmo-
KOB, MOIIIHOCTh Ka)KJI0r0 B OTAeasHOCTH 330
Mat. O6mas MOImHOCTh cTaHmu 2640 MBT.
Pabora cTaHINM CHIBHO BpPEIUT PHIOHOMY
npomsiciy. ITockombKy, 3arpsi3HEHHAs BOAa,
MOCTyTMatomasi B OJOK, CTAHOBUTCS TPHIH-
HOH THOEIH OCEeTPEI.

Kax wu3Bectno, peka Kypa wurpaer He-
3aMEHHUMYIO POJIb B PHIOHOM HPOMEBICTE pe-
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cnyonukn. Tak kak, 80,3 % u3 o0uieii 10BN
pBIOHL, a Tak xe 64,3 % océrpa, 94, 4% npo-
u3BozCcTBa yepHoit ukpsl, 100% ocerpsl, 75,6
% denryifyaTtoil OOBIBACTCS UMCHHO B 3TOU
peke.

PBIOHBIN TIPOMBICETT OCHOBBIBAacTCS Ha
Kacnuiickoe mope u pexy Kypa. Kpynueii-
mmii peIOHBIN KoMOMHATOM siBisieTcs banka
npu Kype. 3necs npousBonsTces Hepe U uep-
Has mKpa. Kpome sToro, mMeercst peIOHBII
koMOuHar B nocenke Habpans, baker. dynk-
LIOHUPYIOT PHIOHBIC 3aBOAEI B JIeHbKOpaHe,
Xynare (Xauma3z), Munreuesupe. beumm cos-
JTaHBI PHIOHBIE XO3SIMCTBA C IENBI0 PAa3MHO-
JKEHHs PHIOBI. PEIOBI MPOM3BOAATCS B 03epax
Cancy u Xamkura0yir.

B coBpemenHOM Mupe, Tak ke B Asep-
Oaif/pkaHe MOPCKOH W OKCaHCKUI PHIOHBII
TIPOMBICIIBI 3aMEHEHBI PHIOHBIM ITPOMBICIIOM
uckyccrBeHHoro o3epa. [1o Bceit pexe Kypa B
HaIMX pernoHax — Munredesup, Hedruana,
(mocenox banke), Canpsn, Ilupsan, Cabu-
pabaj - IpOM3BOMUTCS PBIOA B MCKYCCTBCH-
HBIX 03epax.

Ilo cBenenuto 1-ro siHBaps 2011-om
rony B paiione Hedruana Obuto cozgano 25
npynoB u o3ep. Obmas miomans 1880 rek-
TapoB. 1262 rextapoB U3 oOUIeH IIOMAIu B
pacnopsbkeHHH OTKpPBITOTO0 AKIIMOHEPHOTO
obmectBa «Hedruana baneiramree» n GyHk-
IIOHUPYET SKCIIepUMEHTANBHEIH 3aBox Kypa
1o passeneHuto océrpa. Tonbko B 2008-romy
STUMH 3aBOAAMH OBUTH pa3BemeHb! 12 Mui-
JIFOH PBIOBI OCETpa 1 BEIMyIIeHO B Kacmmii-
CKoe Mope.

B mponutom peIOB! B KOTHYECTBEHHOM U
BH/IOBOM OTHOIIEGHHSX B 03epe Arréie ObL1o
MHOTO, MO3JHEE B pe3yibTaTe 3acOJICHHS U
MAacCOBOTO YJI0Ba KOJMYECTBO PHIOBI 3HAYH-
TEJIbHO YMEHBIIMIOCE. B HacTosimee Bpemst
31echk 12 BuioB peI0. 3HAUUTENIBHAS YaCTh U3
HUX TPOMBICIIOBAs pbiOa. 31ech ObUIH CO3/1a-
HBI PHIOHBIE XO3SHCTBA.

CrpounTenseTBa BOJOXPAHIIIUI HAHECIN
OONBIION YPOH PHIOHOMY XO3SHCTBY DPEKH
Kypa. Tak, mpoxomHble pBIOBI, HEpeCTSIIH-
ecst B BepxHel gactu Kypsl 1 e€ mpHTOKOB,
MOTEepsIM MecTa MKpoMeTaHus. B HmkHHX
YaCTAX PEKH YPOBEHb BOJBI CHH3WICS, U B
9TO BpeMs BBUIOB PBIO IPOM3BOJUTENCH ITPH-
isBarommx u3 Kacnus B Kypy, cran Gomee
noctynHbM. C Ipyroii cTOpoHEI cBsi3u Kypbt
C 03epaMH M axMa3aMH yMEHBIIINCE. JTO
B CBOIO O4YepeNb 3aTPYAHIIO Pa3MHOKCHUE
TIOTYTIPOXOAHBIX PBIO TEPEXOSIINX B PEKy
Kypa.

OueHb BaXKHO TPOBOJHUTH PSJ MEPOIPH-
SITHH, OTCTPAHSAIOMNX MPENSATCTBHA  Pas-
MHOXEHHS PBIO B peke M BOJOXPAHMIIHILE.

[TockombKy, pa3BHTHE PHIOHOTO IIPOMBICTA
OYeHb BaKHO ISl SKOHOMHKH PECITyOIHKH.
MarepuanbHass IEHHOCTh HKPBI IIOJE3HOM
pBIOBI O4YeHb BedHMKa. KuimorpamMm depHOi
ukpel croutr 1000-1500 manaros. Eme no-
pOKe CTOMT HWKpa 3pEJoi, IMOJe3HOH ISt
3710poBbsI, oceTphl. OHAa OCETPHHA CIOCO0-
Ha BEIMETaTh 5-6 Kr UKpeL. 85 % oceTpsl Ha-
xoqutcs B Kacrmiickom mope. Ceifgac mpo
9TH K€ PHIOBI HEJIb3sI CKa3aTh HUYETO yTella-
toutero. [locnennue 15 jer 3ToT BUA pHIOBI
ymensmmicst B 35, 5 pa3. CienoBatenbHo,
YMEHBIICHHE PBHIOBI OTPHIATEIIBHO BIIHAET
Ha IPOU3BOJICTBO HKPBHI.

B Kacnuiickom Mope 1 npecHbIX Boaax
pectry6iuku noButcst 30 BUIOB pHIOKL. boib-
MIMHCTBO STHX PHIO JJOBUTCS B 03€pax | Ipy-
Jax B okpecTHOCTH KypHl, a Tak jke B MUHTe-
YEeBHPCKOM BOJOXPAaHUIHIIE. BonbmmHCTBO
JIOBHMBIX PBIO MPOXOIUMEIE (C MOPS B PEKy
JUIsl BEIMETaHHsI MKpbI). CaMBIMU IIEHHBIMU
U3 ATUX PBIO SBIAIOTCS JIOCOCH U oceTp. Tak
K€ CIOJ]a MOKHO BKJIOUHTB XKepeX, IIeMaii-
Ky, MUHOTY. MICO 1 YepHast HKpa CYMTAIOTCS
OYeHb IEHHBIMH. |10 MHEHHIO CTIeINAIICTOB,
HNPUYMHON yMEHBIICHUS! MCTOUYHHKA YSPHOM
MKpBI KOTZA-TO cTana gamba B pexe Apas.
M3menenne HampaBiIeHHsT peKH OTPUIATENb-
HO TIOBJIHSUIO HA MKPaMeTaHHe.

OkcIntyaTanus HehTH U ra3a Takke IIo-
XO BIHMSET HA MKpoMmeTaHue puid. Upesmep-
HOE 3arpsi3HCHHE BOABI BPEAUT PHIOHOMY
npombicy. [lo BbIUMCIEHHSAM, Bpen, Npu-
YHHSEMBII PRIOHOMY TPOMBICITY, COCTABIACT
6 MWIIHOH, UKOpHOMY Om3Hecy 10 Mwmm-
OH JIOJIApOB, €KErofHO. Tak e peanbHas
yTpo3a HOTEePUH MPOMBICTIOBBIX PBIO B IIaHE
HKOHOMHKH.

JIn1st 9TOrO OYEeHb BA)KHO OICHHUTH U BBI-
MOJIHUTH HIDKECIIEAYIOMNe MPEe/UI0KCHNS.

1. cnionb3ys anbTepHATUBHBIC HCTOYHH-
KN JHEPTUH, YCTPAHHUTh NPErpajbl MpersT-
CTBYIOIIUE PA3MHOXKEHUIO PBIO

2. BbUIOB pBIO B BOAOXPaHMIUIIAX BO
BpeMsI HKPOMETaHUsI MeIIaeT HX HOpPMaIbHO-
My pasMHOXeHHI0. [ToaToMy 31ech HeoOxo-
JIMMO KaTETOPHYECKU 3alPeTUTh BBHIJIOB OC-
HOBHBIX TIPOMBICIIOBBIX PBIO BO BPeMs HKPO-
MeTaHHs. Bpemst MKpoMeTaHMs OCHOBHBIX
MPOMBICTIOBBIX PBIO HaumHaeTcs ¢ 10 ampens
U MIPOJODKACTCS 0 KOHIIA aBrycCTa.

3. YacToe M3MECHEHHE YPOBHS BOIBI B BO-
JOXPaHWINIIAX B MOCJICTHNAE TOMBI SBIISCTCS
HNPUYUHON €1aboro pa3BUTUS PAaCTUTENHHO-
TO MOKPOBA Ha MX Oeperax. DTo 3aTpygHACT
MKPOMETaHNE IPOMBICIOBBIX PHIO pa3MHO-
JKAIOMUXCS Ha PACTUTEIFHOCTH BOOXPAaHH-
mmma. [TosTomMy 1u1st co3maHust HOPMATBHBIX
YCIOBHH IJISI HKPOMETAHHS 3HAYMMBIX MPO-

MBICIIOBBIX PBIO, HEOOXOANMO YBEIHUYHUTH
B JBa pa3a pa3MeIIeHHe HCKYyCCTBEHHBIX
«rHe3noBui» (BeHUKOB). (8-100 ThIC. mTYK
B rOJ).

4. JInsg TPemsATCTBOBAHUSA yTOKA Mailb-
KOB M3 MUHTEUEBHPCKOTO BOJOXPaHIIIHIIA
B Bepxne Kapabaxckuii u Bepxue Lllupsan-
CKHIf KaHaJIbI HEOOXOIMMO CO37aTh COOpYKe-
HUSI HE TIPOITYCKAIONINe MaJTbKOB B MCTOKAax
9THX KaHAJIOB.

5. B cBa3u ¢ yacTeIMU U3MEHEHHAMU
YPOBHSI BOJBI B BOZOXPAHIIINIINE HEOOXOIH-
MO €XETOTHO BO300OHOBIATH IOCAIKY TpPaB,
KyCTOB 1 JIepeBbEB Ha Oeperax

6. Yeunuth paboTy Ham3uparenei s
00pBOBI ¢ OpakOHBEpaMU U TIPABIIIBHOTO Be-
JIeHUs y4ETa MOMMaHHON PHIOBL.

7. BeIpamuBaTh ManbKoB 3HAYUMBIX IPO-
MBICIIOBBIX PBIO U YBEIMYHTH UX 3aMachl B
BOJIOXPaHIITHIIE.

8. BaxkHO co31aTh criennaabHOE PEIOHOE
XO3STUCTBO  3aHMMAIOIIEECS  pa3BEIACHHEM
Jjema, Kaprma, cu( 1 KyabMbI Ha Oepery Bojo-
XpaHUITUIIA.
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METO/[] KAPTOT'PAONYECKOI'O MOJIEJIMPOBAHM A
3ATPI3HEHUS [TOYB HA OCHOBE TEOPUU HEMPOCETEM

Paspaboman memoo mamemamuueckoeo MOOeNUPOBAHUsT 3aePA3HEHUs. NOY6 HA OCHOBE Meopuu Helpoce-
meil. [lannwiii Memoo 0aem 603MOACHOCb AGMOMAMU3UPOBAINDb NPOYECC KAPMOSPAPUUECKO20 MOOETUPOBAHUS
nymem nocmpoenus 0eticimeumenbHblX 3Ha4eHull U30TUHUL KOHYEeHMpayuil Memainios 8 No48ax ucciedyemoll
meppumopuu. Ha ocnose 0anno2o memooa paspabomat aneopumm onpeoeietiis npedeibHo-00nyCmuMblX KOH-
yenmpayuil 8 noyge 0.5 11000 Meppumopuu.

KuiroueBbie c/ioBa: MaTeMaTHIECKOE MOJICIMPOBAHIE, HEHPOHHBIE CETH, IKOJIOTHs, 3arpsi3HEHHE [T04B, Ipa-
HUYHO-JIOMYCTHMbIC KOHLICHTPAIIUH.

Method of mathematical modeling of soil contamination on the basis of the theory of neural networks. This
method makes it possible to automate the process of cartographic modeling by constructing the actual values of

isolines of concentrations of metals in the soils of the study area. Based on this method, the algorithm determin-

VY4acTHUKN KOH(pEPEeHIHH,
HauunonanbHOro nepeeHcTsa
10 HAyYHOIl aHAJIUTHKE

centrations.

TSl OLIEHKHM HPHUTOJHOCTH IIOYB BBIPa-

IIMBATh HA HUX HKOJOTUUCCKH YHCTYIO
MIPOLYKLHUIO HCIOIb3YIOT JKOJIOrO-TEXHOIe-
oxumuueckue kaprsl [1] pacmpocTpaHeHus
TOr0 WJIM HMHOTO XHMMHUYECKOTO JJICMEHTA.
OHHU CTpOATCS MyTeM HaHECEHHs Ha KapTy
MECTHOCTH JIMHUH M30KOHICHTPAIUI XUMH-
YEeCKNX DJIEMCHTOB, 3arps3HSIOMNX IOYBHI.
HenocratkoM Takoro merosa SIBISICTCS TO,
YTO OH JIAaeT IIPE/ICTABICHUE JIUIIH O CPETHIX
3HAYCHHUAX KOHIEHTPAIMH, IOIY4YEHHBIX C
OIIpesieNIeHHBIM ImaroM. YeM mogpoOHast Ta-
Kasi KapTa, TeM MCHBIIE IIar H30KOHIEHTpPa-
ouit 1 TeM OobIMi 00beM (HaKTHIESCKOTO
MaTrepHana HeoOXOquM IJIsl €€ MOCTPOCHHSI.
Kpome Toro, ecTh 0IacHOCTH MPOMYCKA allb-
TUTYIUB KOHIEHTPAIMH, YTO MOXKET HpHBe-
CTH K MCKaXXEHHIO SKOJIOTO-TeXHOTCOXMMHU-
YECKON KapThl.

Merton MaTeMaTHYeCKOTO MOJIEIHPOBa-
HUSL JaeT BO3MOXKHOCTH aBTOMATU3HPOBATh
IIporecc KapTorpauueckoro MOJEIHPOBa-
HUSI ©3y9aeMOi TeppUTOPHH.

Ilempr0o MaTeMaTHYECKOrO MOJIEIHPOBa-
HUSL OBIIO HAXOXKIECHHE 3aBHCHMOCTH MEXKTy
KOHIIEHTPAIHEHl XUMHYECKOTO SJIeMEHTa M
KOOpJIHAaTAaMH O0TOOpa COOTBETCTBYIOIIMX

C = f(X.Y)

rac C: — KOHIICHTpalus XUMHUYCCKOIro

mpo6
(M

9JIEMEHTA B IIOYBE, MI/KT;

X u Y - KOOpAMHATH TOYEK oTOOpa
po0.

AHanu3 CymecTBYIOMUX CIOCOOOB ar-
npokcuManuu 3aBucumoctd (1) - mertoma
HaUMEHBIIUX KBaJparoB [2], IrpyHnnoBoro
ydera apryMeHToB [3] ¥ ¢ OMOILBIO HEHpPO-
cereil [4] mokazai, 4To HAHOOJIBIIETO BHIMA-
HUS 3aCITy’KHBaeT criocod (PyHKINOHAIBHOTO
npuOmkenust K (1) ¢ UCIONB30BaHUEM TEO-
puu HelpoceTei.

B ofmem ciaydae CIOKHBIIYIOCS 3ajady

(1) MOXXHO CBECTH K pealn3alii HEKOTOPOTo
CIIOXKHOTO (PYHKITHOHAIBHOTO MHOTOMEPHOTO
npeoOpazoBanus [5]. B pesynbrare orpaskeHust
(X,Y)—) C. HeobxomuMo obecreunts (pop-
MHpPOBAHHE a/ICKBATHBIX BBIXOJHBIX CHUTHAJIOB
B COOTBETCTBUM CO BCEMH IpUMepamu 00y-
Jaromiei BEIOOPKH M CO BCEMH BO3MOXKHBIMU
BXOJHBIMH CHTHAJIAMH, KOTOPBIC HE BOILIN B
o0ydaromtyio BbIOOpKy. Bropoe yciosue 3Ha-
YUTENBHO 3aTpynHseT (opmupoBaHue oOyda-
1omeit BeIOopku. B obmem ciydae sTa 3agada
HE peleHa, HO B KaKIOM KOHKPETHOM CIIydae
MOJKHO HalTH €€ 4aCTUIHOE PeIIeHHUE.

B ocnoBe pemennst 3amaun QyHKIHO-
HaJIbHOTO NpHOIIKeHus (1) JeXuT TeopeMa
Xext-Huiibcena, koropast JOKa3bIBaeT BO3-
MOXKHOCTh ~ aNIIPOKCHUMAIMN  AKCIEPUMEH-
TaNbHBIX JaHHBIX (PYHKIMEH MHOTHX mepe-
MEHHBIX, JOCTaTOYHO OOIIEro BUa ¢ ITOMO-
LIbI0 JBYXCIOMHON HEHPOCETU C MPSIMBIMU
MONHBIMA CBSI3IMH. Takas ceTb HMeeT n
HEHPOHOB BO BXOJHOM cJloe, 2n +/ HeHpoH B
CKPBITOM CJIO€ C 3apaHee N3BECTHBIMU (DyHK-
IUSIMH aKTUBAIMK (HAIPHMEp, CUTMOU/IAb-
HHMBI) ¥ 71 HEHPOHOB B BBIXOHOM CJIO€ C He-
N3BECTHBIMU (DYHKIMSMH aKTHBAIUN.

Ota TeopeMa SIBISIETCSI HEKOHCTPYKTHB-
HOHM, TIOCKOJBKY OHa OHNpENesieT TOJBKO
IIPEe/ICTaBICHNUS JIF000H MHOTOMEpHOH (yHK-

W
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ing the maximum allowable concentration in the soil for any territory.
Keywords: mathematical modeling, neural networks, ecology, pollution of soil, boundary-allowable con-

MM HECKOJBKHX MEPEMEHHBIX C MOMOIIBIO
HelipoceT pUKCHPOBaHHOTO pazmepa. Hewns-
BECTHBIMH OCTAIOTCSI XaPAKTEPUCTHKU (PyHK-
MY aKTUBAIMH CKPBITOTO CIIOS M BU (DyHK-
MY aKTUBAIIMU HEHPOHOB BBIXOIHOTO CIIOSL.

Ha nipaktuke TpeGoBaHuUs TeOpeMbl XeXT-
Hunbcena B (QDyHKIMH aKTHBALUH YIOBIICT-
BOPSIIOT creayronmM obpa3om. B Heitporax
CKPBITOTO CJIOSI HCIIOIB3YIOT CHTMOU/IaIbHBIE
(yHKUIUY, a 17T HEHPOHOB BBIXOIHOTO CIIOSI
BBIOUPAIOT JIMHEWHbIe (DYHKIIMU aKTHBAIUH.
B mpouecce o0ydeHUs] HHANBHUIYAIBHO IS
Ka)KI0TO HEMPOHA OMPEIENSIOT ero napame-
TpHI [6].

OpHa U3 mpoOieM, KOTopasi MOXKET BO3-
HHUKHYTH BO BpeMsi 00y4eHHsI HEHPOCETH - ITO
HenpuHATHE. CyTh 3TOH MPOOIEMBI B TOM,
49TO CETh MOXKET OBITh JOCTATOYHO XOPOIIO
oOyueHHass Ha y4eOHOU IOCIeI0BaTeNbHO-
CTH, T.€. CPEIHEKBAIPATUIECKOE OTKIIOHCHUE
MEK/Ty BBIXOJIOM CETH U IKCIIEPUMEHTAIbHBI-
MU JJaHHBIMH UMEET OYeHb MaJjioe 3Ha4YeHHE,
HO, KOTJIa [IPE/ICTABICHBI HOBBIE JAHHBIE, YTO
HE BXOMIT B OOYYAIONIYIO [OCJIEI0BATEIIb-
HOCTb, TIOTPEIIHOCTh CTAHOBHUTCS OOJIBIION.
OnuH U3 crocoO0B YCTpaHEHUs] HEMPUHSITHE
- 9TO yBEJUYEHHUE Pa3MEPHOCTH HEHPOCETH.
Jpyroii crmocob - 3TO peryisipu3aiis CeTh
[4]. UccitemoBanust MOKA3alH, 9TO PETYIIsIPH-
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Puc. 1. PaguanbHas HeiipoceTs ISl alPOKCMManuy 3apucumocti (1)




3alsl 3HAYUTEIFHO YMEHBINACT HEBOCIIPH-
MMYUBOCTh CETH, HO TPH 3TOM BO3PACTAIOT
3aTpaThl BpeMCHH Ha ee 00ydeHue.

C TOYKH 3peHUs yCTPaHEHHS HEBOCIPH-
AMYUBOCTH Oosee 3D (EKTUBHBI paiiaIbHBIC
cet [7], KOTOpBIE, B OTIMYHUE OT CETEH ¢ 00-
patHBIM pacnpocTpaHeHHEeM, TPeOyOT 00Ib-
[IET0 KOJIMYEeCTBA HEHPOHOB.

OCHOBOH paJuanbHbIX CETeH SIBISETCS
¢yuxnust radbas (Radial Basis Neuron)

radbas(n) = exp(— n’ ) )

CurHan n sBISIETCS CKASIPHBIM TPOH3BE-
JICHACM BEJIHMYMHBI .y HA CETEBOC CMeLLle-
uue b,rue W=|W, ,, W, ,, ", W, | Marpuua-
CTpOKa BECOB HEHPOHA, & x - BEKTOP-CTPOKA
3HAYEHUH BXOIHBIX BETUYUH X HUraxk,

n= radbasQ‘?v-xH . b) , 3)

e H@;H - (YHKIHST BECOB PACCTOSIHUS
MEXy BEKTOpaMu 0003HAYAeTCsl KaK dist.

Oynxnus radbas (77) UMeeT eIUHUILY, KOT-
Jla ee BXOJI - HOJIb, T.€. HEHPOH, paboTaeT Kak
JIETEKTOP YTO BBIIAET E/IMHUITY KaXIbIA pas,
KOTJIa BEKTOPBI ;VTI/I X OPTOTOHAJIBHBL.

PaguanbHas ceTh Ui anmpOKCHMAIHH
pe3yNIbTaTOB JKCHEPUMEHTa IIOKa3aHa Ha
puc. 1. OHa COCTOHT H3 JABYX CJIOCB - CKpPbI-
TOTO M BBIXOJTHOTO. BBIXOJIOM CKPBITOTO CIIOSI

)

€CTh BEIMYMHA g , KOTOPAsk TEHEPUPYETCS

¢byukuueit radbas

5(1) = radbasmlW(l'l) ;H . B(I)) 4)

e uepes | | o6o3naveno pynxumio dist.
BekTop cMemeHus = ¥ BHIXOJ dist TIodTe-
MEHTHO TIEPEMHOKAIOTCSI, TAK YTO Ha BBIXOJIC
IIEPBOTO CIIOR [IOyYaeM BEKTOP 7' .

Ha BbIxome BTOpOro ciosi (MCXOIHOTO)
Kak (YHKIHIO aKTHBAIMU B3STO JIMHCHHYIO
dynkmuio - purelin( 77 2)), T.C.

y= purelin(LW(“);([) + b(z)) 5)

Ha puc. 1 mpunstel cienyromme 000-
spauenus: [jy (1) - MaTpuIa BXOIHOTO CIIOS
Heitpoceru; 7y ) - marpuua cios, e i -
HOMeEp CII0s1, a i-1 - HOMep BEKTOPHOTO BXOJa
s i cnost; §', S - PA3MEPHOCTH BXOZHEIX
BEKTOPOB (MaTpHIL).

B poGore [8] mpoBeneH aHamu3 HEHpo-
cereil ¢ yuerom HenpuHsATHA. B pesymbrare
BBISIBIICHO, YTO JIYYIIICH SBIISICTCS 0000IICH-
Hasl perpecCHOHHAsi HeHPOCeTh, KOTOpast OT-
HOCHTCS K KJIacCy pajnalibHBIX HelpoceTel.

Merton KapTOrpaUIecKoro MOAEINpPO-
BaHMS PAacCMOTPHM Ha TPUMEpE 3arpsi3He-

HY [10YB PTYTHIO HA TeppuTopuu I'anunkoro
paiiona MBano-®pankosckoit obnactu [9].
Puc. 3 orpakaer pesyinbraThl anmpox-
cuManuu 3aBucuMoctd (1) ¢ momombo
panuansHOl Heifpocetu. Ha BXox ceru mo-
JTaBaJINCh KOOPAMHATHI TOYeK oTOOpa mpoo,
KOTOpBIE OBIIH IPHUBEICHBI B O€3pa3MEPHBIX
BEJIMYHH, 0 CICAYIONHM (hopMymam:

)(i — )(min
X =—1 —mn
' Xma - A,1111'11 ’ (6)
Y-Y.
T b PO ™)
-YI Ymax - );11':1

e ,Yl,, );' - KOOPJIMHATHI 7 - TOM Hp06bl,
i=1,N;

/Y, win>  Yom - MUHHMAJIBHOC 3HAYCHHUE
KOOpAHHAT /Y, U };’;
X .Y - MaKCHUMaJIbHO€ 3HA4YECHUE

max max

xoopauHat X, ta Y.

N - xonmmaecTBo pod ordopa.

Kax oOyuaromiasi 1ocCiIe10BaTeIbHOCTD,
MCIOJIb30BAIUCh 3HAYCHUSI KOHICHTPAIIUit
PTYTH B [10YBE Cgé), , KOTOpBIE ONPE/IEIUIICH
[0 pe3yJibTaTtaM aHajiu3a IMpod ¢ KOOpAUHA-
ramu X, Y. Benwuuner C fj,g , TaK)Ke ObLTH
NpPUBEIEHBI K 6e3pa3sMepHOMY BHIY

(i) (min}
- % . ®)
Clmax) _ ¢\min

Hg Hg

[MociemHuM 3TArIoM MOCTPOSHUS MOJIEITN
SIBIIETCSI TIPOBEPKA €e Ha a/IeKBATHOCTb, CYTh
KOTOPOH SIBIISIETCSI TIPOBEPKA MOTyIEeHHOH MO-
JIeITN Ha MIPUTOHOCTD JUIS PELICHUS 33149 10
KOHEYHOMY pesynbrary. Kak kpurepuii anek-
BAaTHOCTH HCHOJIB30BaHO KOA((HUIIEHT KOp-
PpeIsIIUY MOTyYEeHHBIX 32 MOJICIIBIO U JIeHCTBH-
TEIbHBIX 3HAYCHUI KOHIeHTpauuil pTytH [3].

Ha puc. 2, a oTo0paskaroTcs 9KCIIepHMEH-
TaJIbHbIC 3HAYCHUS Z; M 3HAYCHHMS Z:, ToITy-
YEeHHBIE B COOTBETCTBHH C MOZIEIbI0. M3MeHe-
HHE KOHIIEHTPALMX PTYTH (B OTHOCHTEIIBHBIX
eIMHUIIAX) KaK (QyHKIMN KoopauHat X u JV,
MOKa3aHo Ha puc. 3, 6, C KOTOPOTo BUIHO, YTO
MPOCTPAHCTBEHHASI IOBEPXHOCTH UMECT SIPKO
BBIPQ)KCHHBIC TIHKHU, @ 9TO CBHUAETEIHCTBYET
0 HEOJHOPOAHOCTH PACIIPE/ICNICHUS! PTYTH B
noypax ["anunxoro paifona. Pe3ynsrarst mpo-
BEPKH Ha aJIeKBaTHOCTb ITOTy4CHHON MOJICIH
HpeocTaBIeHs! Ha puc. 2, B. [l 1aHHOTO
cayvas K, = 0,9899, 410 CBUIETEILCTBYET
0 BBICOKOH CTENCHb CXOIVMOCTH 3KCIIEpHU-
MCHTAJIbHBIX 3HAUCHUH M 3HAYCHWH, IIOIy-
YEHHBIX B COOTBETCTBUH C MOJICIIBIO.

Jlnst onpeneneHuss KOHIEHTPAMIO PTYTH
B IIOYBE HEOOXOIMMO MO KapTeé MECTHOCTH
OIIPE/IeJINTh ee KOOPJUHATHI U 110 (hopMynam
(6) u (7) BbrUMCINTD Oe3pa3MepHBIC 3HaYe-
HHUsl KOOPIMHAT X; M Y;, KOTOPBIE ABJIAIOTCS
BXOJIOM HEHpPOCETH.
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Puc. 2. Pe3yabrarbl MAaTeMaTH4ECKOIO
MO/CJIMPOBAHUS COAEPKAHUS PTYTH
B I104Be¢

Ha ee BbIXOzE MONYYMM KOHIIEHTPAIMN
pIyTH Z B 6Ge3pasMepHBIX cauHMIAX. Mc-
none3ys popmyiy (8), onpexnensieM coepxa-
HHUE PTYTH B II0YBE B Pa3MEPHBIX €AMHMIAX
(me/xe)

cw 7C£;Zm) 4

Hg —

2 (ch

i\ Hg

)

Hg

Ilonyuennoe 3HaueHue CI(Z 103BOJISI-
€T OIpeeUTh aHOMaJbHOE COAEpP)KaHHE
pTYTH B BEIOpaHHOW MecTHOCTH ["anmuikoro
paiiona

cll=cl) —cW-ci) ©

e C}fg) - CpeqHee coiep KaHue PTyTH B
(api)[ 10];

C,(,’g) - cpeaHee coiepyKaHue PTyTH B I0-
uBe ((om).

Pa3zpaboTanHyr0 METOIMKY MOXHO WC-
10JIb30BaTh JUJISl ONPE/IEICHUs aHOMAJILHOIO
COZIepKaHUs B TIOYBAX U JIPYTUX DJICMCHTOB
Takux, kak Pb, As, Cu, F, Mn u apyrux.

Merton oLeHKH coJep KaHusl DIEMEHTOB
B IIOYBaX JIaeT BO3MOXXHOCTh aBTOMATH3HU-
poBaTh IMpoIEecC KapTorpapuveckoro Mo-
JICTUPOBAHMS ITyTEM TIOCTPOCHHUS ICHCTBU-
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Puc. 3 J/Iunuyu M30KOHUEHTPALUI PTYTH B I0YBax

TEJIbHBIX 3HAYEHUN M30JIMHUM KOHUEHTpa-
LM, a He UX cpeaHux 3HadeHuil. [lpu stom
KOJIMYECTBO TAaKUX JMHUNW HEOTPaHUUYEHO.
DT0 gaeT BO3MOXHOCTh IOJTYYUTh TOYHBIC,
a 3HaYUT U 00OBbEKTHBHEIE YKOJIOTO-TEXHOIe-
oxumuueckue kaptel. Kak npumep, Ha puc.
3 moKa3aHbl JTMHUHA H30KOHICHTPALIUU PTY-
TH, KOTOpble HaHEeCceHbl Ha kapTy ["anuuko-
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In theses treated a new method of forecasting the financial condition of the company. The algorithm is interesting
because in practice shows the high accuracy of the forecast. This is achieved by eliminating the factors of reduced
quality prediction, which characteristic of the traditional forecasting methods.
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he contradictory and inaccurate forecast-

ing results obtained by traditional meth-
ods, is currently one of the most pressing
problems in forecasting the financial condi-
tion of the company.

Classical methods of forecasting is based
on a study of the financial indicators for in-
dividual periods. One of the first who started
to use financial indicators in methods of fore-
casting have been Beaver (Beaver 1966). He
found that for the prediction can be used a
variety of indicators.

In 1968, Altman continued development
of this area, using multiple discriminant anal-
ysis in the construction of predictive models.

1980. Olson proposed the use of logistic
analysis to estimate the probability of bank-
ruptcy.

In 1996, Joy Begley found that the rel-
evance of the model depends on the age of
its elaboration. Thus, 30 years after the ap-
pearance of the first mathematical models to
predict, was discovered factor reduces the ac-
curacy of the forecast.

The imperfection of the models was also
visible at the time of modeling, but the de-
velopers have proceeded from the real con-
ditions. At a time when no one imagined
that such a personal computer, a task was to
develop a universal method for predicting
bankruptcy with a minimum of mathemati-
cal tools. It was necessary to enable any user,
armed with a pencil and exercise book would
be able to calculate the prediction of bank-
ruptcy. It should be noted that scientists have
perfectly coped the task, offering users a rich

arsenal of the most optimal predictive mod-
els.

However, now, when every accountant
has at its disposal powerful personal com-
puters, it can be stated that the prerequisites
are ripe for the emergence of new methods
of prediction based on the study of large
amounts of data and related to time-consum-
ing calculations. Obviously, the handling
of large information processes for personal
computers is not a problem.

In addition to the factor-old development
model that reduces the accuracy of the fore-
casts noticed by Joy Begley (Joy Begley),
you can also note the following factors:

e Ignoring of retrospective dynamics of
financial indicators;

e Building models based on accounting
data of different types of enterprises, result-
ing in occurs ignoring type of enterprise, the
specificity of activity, feature of the economic
situation and other factors.

Eliminate these shortcomings will help
the elaboration of a new method of forecast-
ing. It is the emergence of new information
technology tools allow to start implementing
this method, since the number of computa-
tional operations in the implementation of
such methods should be increased by orders
of magnitude.

Thus, the new approach in predicting the
financial condition represents detailed study
of sets of values of financial performance for
the period. Naturally, the whole procedure
must be carried out automatically by means
of special software.

new forecasting method, retrospective dynamics of indicators of crisis, template method

The crisis is accompanied by certain pre-
requisites. As in the period of crisis and in the
pre-crisis period, the state of the company, its
financial condition is characterized by a par-
ticular set of values of financial performance
or a set of random values. A must for every
company to identify their individual “pre-
crisis” templates. The user determines the
“crisis” periods and periods prior to “crisis”
will be marked as “pre-crisis”. Accordingly,
a set of indicators in the pre-crisis period is
marked as “pre-crisis”.

The function of early recognition of the
crisis based on a comparison of the tem-
plate of financial indicators for the current
reporting period with templates of previ-
ous periods.

The implementation of this prediction
algorithm is based: on the search for in ar-
chive database set of values of financial ra-
tios corresponding to the pre-crisis period,
and at the same time not less than 75%
similar with a set for the current reporting
period. In the event detection of such a set of
indicators, there are grounds for the issuance
of an warning of information system about
the possible development of a crisis situation.

To confirm the significance of the pro-
posed algorithm was necessary to compare
the forecast results of the template method
with the accuracy of forecasts, which show
the classical methods of prediction of bank-
ruptcy, such as for example the method of
Liss (Liss), 2-factor model of Altman (Alt-
man), model Springeyta (Springate), Tafflera
& Tishou (Taffler & Tishow) and Fulmer

Table 1
Accuracy of Forecasts by different methods
2-factors Taffier a“:::h:‘ oeft itile femplae
Method Liss . & Fulmer g method
Altman Springate Tishow accuracy of Accuracy
forecasts comparison
Probability of bankruptcy 41% 25% 34% 2% 61% 32,6% 16%
Forecast accuracy 59% 75% 66% 98% 39% 67,4% 75,2%
Safin-Grup 0% 1% 0% 0% 45% 90,8% 91,23%
GekaTex 65% 50% 40% 0% 80% 53,0% 80,85%
DigiAger 80% 35% 80% 0% 45% 52,0% 76,92%
CarComVit 20% 10% 25% 0% 70% 75,0% 63,64%
Bilgi-Com 10% 16% 21% 11% 64% 75,6% 62,50%

2]

EARTH AND SPACE SCIENCES
TEMPLATE METHOD OF FORECASTING THE FINANCIAL CONDITION




EARTH AND SPACE SCIENCES

100,00%

91,23%
90,00%

80,85%
80,00%

70,00%

76,92%

60,00%

50,00%
40,00%
30,00%

9

m Classic

m Template

20,00%

10,00%

0,00%

Fig. 1. Lift Chart classic and formulaic methods.
‘Where, 1-Safin-Grup, 2-GekaTex, 3-DigiAger, 4-CarComVit, 5-Bilgi-Com

(Fulmer). All of these methods, also a tem-
plate method of prediction was tested on a
sample of five companies of the Republic of
Moldova (Safin-Grup, GekaTex, DigiAger,
CarComVit, Bilgi-Com). As a result, results
were obtained which are shown in Table 1.
Table 1 shows that the high interest rates of
forecast accuracy made by formulaic method
were shown in enterprises Safin-Grup - 91,23%,
GekaTex-80, 85%. A good result in the com-
pany DigiAger - 76,92% and about 63% at the
companies CarComVit and Bilgi-Com (Fig. 1).

It should be noted that the enterprise Safin-Grup
good percentage of forecast accuracy has been
featured as the classical methods (90.8%) so
and formulaic method (91.23%). As for Geka-
Tex and DigiAger it can be stated that these en-
terprises template method showed much more
accurate results. The company GekaTex classi-
cal methods - 53%, template method - 80.85%,
a positive difference in favor of a formulaic
prediction method is 27.85%. The enterprise
DigiAger this difference is 24.92% (76.92%
-52% =24.92%).

In enterprises CarComVit and Bilgi-Com
formulaic method of prediction accuracy
was lower by about 8%. However, judging
from the average data, the template method,
in general, showed a prediction accuracy of
75.2% compared to 67.4% of the classical
methods. Thus, it can be argued that the
template method by an average of 7.8%
showed higher forecast accuracy than clas-
sical methods of prediction.

These study confirms the significance of
the assumptions about the importance of pre-
diction the financial condition by recognition
of sets of values of financial indicators, spe-
cific to the pre-crisis situations.
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HEPAJIMOI'EHHOE TEIUIOBBIJAEJIEHME B HE/IPAX 3EMJIA 1

IIVDIAHET M EI'O BEPOATHASI KOCMUYECKA ITPUPOIA

Ob6HapysceHo HOBoe AgleHuUe, 3aKaodaioujeecss 8 U30bImouHoM Hazpese Hedp Kpynuvix men ConHeuHoll
CUCEMbL  COOEPHCAWUMCS 68 HUX UCTIOYHUKOM DHEPSUU, UMEIUeM KOCMUYECKOe NPOUCXOHCOeHUe,
MOOYIUpYeMbIM nonoxceHueM u Hanpagienuem osuscenuss Conneynoil cucmemvl 6 Ianakmuxe, 4mo
noszeonsiem npeonoiazamy NPUCYMCmeue 8 2aaKmu4eckoM npoCmpancmee HeKoezo meniogbloensiione2o
Gaxmopa, enuanue KOMOPO2O NPUEOOUM K SbLOENIEHUIO IHEPSUU 6 HeOpax KOCMU4ecKux men. Beposmmuovim
KAHOUOAmoM 8 Kayecmee maxko2o meniosbloensiionje2o hakmopa mo2yn 0bims 4acmuybl memMHoil Mamepuu.
Takoice He UCKIIOYEHO BNUAHUE DAKMOPOE 2PABUMAYUOHHOU NPUPOOBI.

Maxkapenko A.H.,

MIL. Hay4. COTp.
HayuHo-uHXeHepHbI LeHTp
PagHOrHIPOre0IKOIOr NUECKHX
[IOJIMTOHHBIX MCCIICA0BAHUI
HAH Vkpaunsl, Ykpauna

YyacTHHK
KOH(DepeHINH

KiroueBbie c10Ba: KOCMUYECKHIl MCTOYHMK BHYTPEHHEH SHEPrHH 3eMIIM M IUIAHET; TaJIaKTHYECKHi
Tel'l,]'lOl'lpOH3B0)1ﬂU.[Hl>’l Q)aKTop; BBIICJICHHE TCILJIa B Heﬂan 3eMIll/l U IUIAHET l'[OCpe}lCTBOM TEMHOM MaTepI/II/I.

A new phenomenon was discovered, consisting in excess heating of the depths of the large Solar system
bodies by their internal energy source of cosmic origin, being modulated by position and direction of the So-
lar system motion in the Galaxy. This suggests the presence of a heat-generating factor in the galactic space,
whose effect results in the energy release in the cosmic bodies’ interiors. The dark matter particles may be
the probable candidate as such heat-generating factor. The influence of gravitational factors is also possible.

Keywords: cosmic source or internal energy of the Earth and Planets, galactic heat-generating factor,
heat generation in the Earth and Planetary interiors through the dark matter.
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CBsA3aHbI C UBMCHCHUAMU PEIKUMA KOHBEKINN

@ - NPOXOXAEHWA anoranakTA (CormacHo acTPOHOMWYECKMM OaHHBIM);
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—%‘— - BUTKN OpBuTEl 3emnu B MaNakTHKe W 30HbI MaKCMMAanNkHOro TENNOBLIAENEHUS Ha HEl

Puc. 1. CBa3b Mexay BblieJICHHEM YJHEPIUH B HepaxX 3eMJIH U HANIPABJICHHEM
ee IBM:KCHHS B TAJIaKTHYECKOM IIPOCTPAHCTBE.

BELIECTBA 3€MHBIX HEJP U BbI3BaHBl UMEHHO
BBIJICNICHHEM dHepruu B Henpax [3]. Llumkn
Buncona

OIpeACIICTCA  NEPECCUCHUAMU

COJIHEUHOH CHCTEMOM CIIMPAJIbHBIX PYKaBOB CCTh JBaXXbl B TCUCHUC OJHOI'O 060p0Ta BO-

kpyr uenrpa ['anaktuku — kaxzasie 100 miH.

M TaJaKTUYECKOW IIJIOCKOCTH OCTaeTCs He-
Tlamaxruku. [Hukn [ tamne — ocuumismausiMu n3MeHHOI). OYeBHIHO, YTO SMOX Pa3orpeBa
COJIHEUHOH CHCTEMBI OTHOCHUTEIBHO Trajlak-

THYecKol iockoctu. Lk beprpana pasen
raJakTHIeCKOMYy TOIy — IOJHOMY 000pOTYy
ConHEYHOH CHUCTEMBI OTHOCHTENBHO IICH-
TpaJbHBIX Macc [ amakTHKH.

« 30BITOYHBIN», TOMOIHUATEIBHBIA K
paaHoTreHHOMY, ICTOUYHHK BHYTpPEHHE SHep-
run 3emu (M PYyTUX KPYNHBIX OOBEKTOB
CoHEYHOH CHCTEMBI) COIIOCTABHM C HIM II0
MOIIHOCTH; YYyBCTBUTEJICH K HAIPaBICHUIO
JIBIDKEHUS TTAHETHI B IPOCTPAHCTBE (MAKCH-
MaJIbHOE BBIJIETICHIE YHEPIHU IIPONCXOUT B
STIOXH, KOIJ[a BEKTOp CKOpPOCTH ee B [amak-

THKE JIOKHUTCA Ha IIJIOCKOCTH 3KIUIITUKH, TO

JIeT, CM. puC. 1); pearupyeT BCIIECKOM DHEP-
TOBBIJICTICHUSI HAa TPHCYTCTBHE B TaJAKTH-
YeCKHX OKpecTHOCTSX CONHEYHON CHCTEMBI
3HAYMTEIbHBIX CKOIIJICHHH BeriecTna [3, 4].
[lokazaHbl TpU IMOCIETHUX BHUTKA 3EM-
HOU OpOUTHI B TaJaKTUYECKOH IIIOCKOCTH.
PazorpeB 3eMHBIX HeIp MPUXOAMTCS Ha Te
YYaCTKH OpOHTHI, Ha KOTOPBIX BEKTOP TajaK-
THYECKOTO JBIKCHUS 3eMIH JISKUT B ILIO-
CKOCTH SKITUIITUKY (HATIPaBJICHUE IBIKCHUS
3emutn B ['ayakTHKe H3MEHSETCS C TIEPUOIOM,
PaBHBIM OJHOMY TaJaKTHYECKOMY TOIY, CO-
crapisitomieMy npumepHo 200 MiH. JIeT, B3a-
WMHAsT OPHEHTAIUS TUIOCKOCTH OSKIUITHKA

JIOJDKHO OBITH ZIBE B TEUEHHE OJHOTO 000pO-
ta 3emmn B ['anmaktuke, 4to 1 HaOmogaeTcs.
KonmuaecTBo BBIIENsIEMON SHEPIHU B 30HAX
MaKCHMAJIFHOTO TEIUIOBBIJICTICHHSI 3aBUCUT
OT TIPOJIOIDKUTEIFHOCTH NPeObIBaHUS 3eMIIH
B HUX, 4TO, B CBOIO OUepe/ib, 3aBUCHT OT OJIH-
30CTH anorajakTs (MaKCHMalbHO YIalleH-
HOM OT meHTpa ['alakTHUKM TOYKM OpOWTHI,
TJe JBIDKeHHe 3eMIIM 3aMeUICHHO) K OfIHOI
n3 9THX 30H. [TocKombKy cpeHee Hampasie-
HHUE OCH BpAIICHMS 3eMIIM Ha UTHUTEIBHBIX
Macmrabax BpPEMEHH —IEPHEHANKYISIPHO
IUIOCKOCTH DKIMNTHKH, OYEBUIHO TaKXKe,
YTO TIOJIOBUHY TaJaKTHIECKOTO roja 3eMiIst
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Puc. 2. Csa3b reorpaguueckoii INUPOTHI MAKCHMAJIbHOI'O TEIJIOBbIICJICHHUS B Hepax

3emiiu (ropsiueii IUPOTHI) € FATAKTHYECKUM JBUKeHHeM COIHEYHOM CHCTeMBI.

Oynet nBurarbesi CeBepHBIM MOTyIIapUEeM 10
X0y JABMKEHHUs, a APYryI0 MoaoBUHY — FOx-
HBIM, TaKHM 00pa3oM, o0a moymapus pa3o-
rpeBaroTcs nonepeMeHHo. Ilpuuem ycinoBus
pasorpeBa He paBHOLCHHBI — CHJIbHEe Oyner
pasorpeBarbCs TO MOIyLIapUe, KOTOPOE Ha-
IIPaBJICHO I10 X0y JABUXKEHMs B paiioHe aro-
rajJaKTHs.

Pabora 3TOro KOCMHYECKOTO0 MCTOYHHKA
SHEPIuy OCYILECTBIACTCA BO BHYTPCHHEM U
BHEIIIHEM snpe 3eMiIH, a TakKe B MaHTHUH.
VienpHOe TEMIOBBLACICHUE HA COUHUILY
obbema cocrasiser 10 20 Br/km?® B ManTUH 1
10 30 BT/km?® B siipe 3eMIIH M Majio U3MCHsI-
eTcsl ¢ NTyOMHOI 110 BceMy 00beMy 3eMHOTO
mapa 3a MCKIIOYCHUEM, BO3MOMKHO, CaMbIX
BHEIIIHUX €T0 cJIoeB [4].

W36bITOUHOE BBIAENCHHE TEIUIAa HMPOUC-
XOOUT IPEUMYIICCTBEHHO B I0OSICE MEXIY
65° ceBepHO#t MPOTHI M 65° FOXKHOMN IIHPOTHI
(puc. 2). Bonee akTHBHOE TEIUIOBHICICHUE
[IPOMCXOAUT IONEPEMEHHO TO B OJHOM, TO
B JIpyroM MOJIyLIapUsX C IEPHOIOM OKOJIO
200 MIIH. JIeT, paBHOM IepHOAYy OOpaIeHuUs
BOKPYT HeHTpa ["anakTuky (rasakTHIecKoMy
rony) [4]. lllupoTHast 30Ha, B KOTOPOH Hpo-
HUCXOAUT MAaKCUMajbHOE BbIACICHUE TEILIA
(«rops4ast MMPOTa»), CMEIAETCSI BIOJIb
0M3KO K CHHYCOHMJaJbHOU KPUBOIT BO Bpe-
MEHH, CIIelysl CMELICHUIO MPOEKIUH aleKca

(T. e. HampaBJIeHNs TaJaKTHIECKOTO JBHXKE-
uust) CoTHEeYHOH CHCTeMBI Ha 3eMHYIO MO-
BepXHOCTH [4] (puc. 2).

C MakcHMaJbHONH WHTEHCHBHOCTBIO Ha-
TPEB NPOUCXOINT, KOTJA IMPOCKIHS BHXKE-
Hus 3emud B ['anakTuke nonajgaet Ha 3eMHOM
skBarop (xaxasie 100 muH. ner) [4] (puc.
1). IMeHHO B 9TO BpeMsI HalpaBJcHUE JBU-
skeHus ConHeyHO# cucteMbl B [anakTuke
HaXOJUTCS B INIOCKOCTH SKJIUINTHKA U B 3TO
BpeMsI TEIUIOBBIJIEJICHIEe MaKCHMaJIbHO, UTO
HaXOJIUT CBOE BBIPQ)KCHUE B CYIIECTBOBAHUH
9KBATOPHATIBLHOTO TOPSUETO Mosica B HEApax
3emsn (puc. 2), OTYETIMBO BHIPAYKEHHOTO B
ee spe W MaHTuH [4]. AHaJIOTHYHEIE ITosica
HaOJTIOMAI0TCsl U Ha Apyrux IwiaHerax (Mep-
kypun, Berepe, Jlyne, Mapce, Espore...) [5].

Tor ¢akT, 9TO HPOUCXOAUT IOOUEPEn-
HBIIl HarpeB NPEHMYIIECTBEHHO OIHOTO W3
nomymapuii [4], a Takke 3aBHCHMOCTH U3-
OBITOYHOTO TEIUIOBBIICTICHHS B HeJpax Ilia-
HET OT UX Macchl (pa3mepoB) [5], mo3BosieT
Ipejronarartb, 9To TEIUIONPOU3BOMAIINIL
(hakTOp B 3HAYUTENHHOH Mepe IOIIOIAcT-
csl IPU TPOXOXK/ICHUHU Yepe3 Helpa IUIAaHeT.
VIHTeHCHBHOCTD TOIVIOUIEHHSI €TO 3aBUCHT,
M0-BHAMMOMY, OT COCTaBa IUIAHETHBIX HEAP
(TIPEATIONOXKUTETBHO COEPIKAaHUS BOOPOIA
u xenesa) [5, 6].

OTHOCHUTENFHO TIPUPOABI TEIIONPOU3-

BOJSIIETO (pakTopa Hamboliee BEPOSTHBIM
MIPE/ICTABISCTCS B3aHMMOJICHCTBHE BEUICCTBA
3eMiIH B IPYTUX KOCMHYECKHX Tell ¢ KaKOu-
00 U3 KOMIIOHEHT TeMHOI Marepuu [ anak-
TUKH (IEMEHTapHBIC YaCTHUIIBI 4-TO MTOKOJIe-
HUsI, MATHUTHBIC MOHOIIOJH, MaJible YepHBIC
IIBIPEI U T. 11.) [6]. Takue mpennonoxeHus ae-
JAUCh paHee B Gu3nveckoi mreparype [7-
18]. Ota TpynHOOOHApYKMMasi THIIOTETHYE-
cKasi CyOCTaHIIMS paccesiHa B FalITaKTHIECKOM
MPOCTPAHCTBE M COCTABIISCT, KaK IOJIATafoT,
3HAYUTEIBHYI0 YacTh Macchl [ aJlakTHKH.
Takke He MCKIFOYEHO BO3ICHCTBHE CO CTO-
ponbl ['amakTuku (hakTOpOB TpaBHTAIMOH-
HOU MPHUPOIBI, O BO3MOKHOCTH YEro TaKKe
panee coobmanocs [1, 2].

[Ipenmonaraemas 4acTuia, KOTOpas Mo-
JKeT OBITh OTBETCTBEHHA 32 PabOTy KOCMHYE-
CKOTO MCTOYHHKA YHEPTUH IUTAHETHBIX HEIP
BBIJICNISAST DHEPTUI0 MYTeM aHHUTHILIHH,
JIOJDKHA BXOIHTH B COCTaB TEMHOW MaTepHu
rajakTa4eckoro amcka. Yactuma obnamaer
BBICOKOW MTPOHUKAIOIIEH CITIOCOOHOCTBIO, J10-
CTaTOYHO TTOJTHO MOTVIOMIASCh JINIIb TIPH TIPO-
XO)KJICHUH TOJIIN BEIIECTBA, COMIOCTABUMON
¢ auameTpoM 3emuin (Ce4eHUe B3amMOICH-
CTBUS C IJIaHETHBIM BemecTsoM = 10°2...10%
cM?%; ceYeHHe B3anMOACHCTBUS — saepHODH-
3UYecKasl XapaKTePHCTHKA, OIPeessIomas
MHTCHCHBHOCTb  B3aHMOJCHCTBHS  MEXKIY
yactuiamu) [6]. Macca 4acTHIbl, BO3MOXKHO,
61M3Ka K aTOMHOH Macce »xene3a. CrinH3aBu-
CHMO B3aUMOJICHCTBYET C INIAHCTHBIM Bellle-
CTBOM [6] (CIMH — BpamaTeIbHas XapaKTepu-
CTHKa SJIEMCHTApHbIX YacTHIl). Takxke He Huc-
KJIIOUEHO BBIZIEJICHHE TeIlIa B HeApax IUIaHeT
MOCPEICTBOM KaTann3a SAEPHBIX pPeaKIuid
CHHTE3a KaKHMHU-THOO YacTHIAMH TEMHOMH
MaTepHH, O BO3MOKHOCTH YET0 COOOIIAI0Ch
B (usmueckoit imreparype (CM., HalpHuMep,
[16]).

3emis, paBHO Kak u apyrue tena Con-
HEYHON CHCTEMBI, MOXKET OBITh HCIIONB30Ba-
Ha KaK TOYHBIA MpUOOp, MHIUKATOP, Pearu-
pYyIOIHii Ha IPOLECCHI, MPOTEKAIOIINE B e
OKPECTHOCTSIX.
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MATEMATUKO-KAPTOI'PAONYECKOE MOJIEJIMPOBAHUE
T'OMOI'EHHOCTU ITIPOCTPAHCTBEHHOM CTPYKTYPHI

TTOYBEHHOI'O [TOKPOBA A3SEPBAMIXKAHA

Asmopbr 6 2moii cmamve uzNa2aoM pesybmanvl MamemMamuKko-Kapmozpaguueckozo MoOenuposaHs
20MO2EHHOCMU NPOCMPAHCMEEHHOT CIPYKMYPbl NOYEEHHO20 NOKPOBA HA KOMNbIOMEPe C NPUMeHEHUeM 2e0-
UHPOPMAYUOHHBIX CUCTEM Ha npuMepe meppumopuu Azepbatiorcana

KuroueBble ci10Ba: MojennpoBaHye, IPOCTPAHCTBEHHAS! CTPYKTYpa, 104YBA, TOMOT€HHOCTH, TeONH(OP-
MaIOHHbIC CHCTEMBI

Autors in this article describe rezults of mathematical-cartographical modelling of homogenity spatial
- temporal structure of soil cover on computer using geographical information system on example of Azer-
baijan territory

Keywords: modeling, spatial strukture, soil, homogenity, geoinformation system.

VYuacTHUKH KOH(EpeHINH,
HamonanbsHOro nepBeHCTBa 110
Hay4YHO aHaJINTHKE,
Otxpeitoro EBpomneiicko-
A3naTcKoro nepBeHcTBa 1o
Hay4YHOW aHAJIIUTHKE

B06J1acm (usndeckoit  reorpaduu 10
TEPMHHOM TOMOTCHHOCTh  TIOJpazyMe-
BaroT JU((DY3HOHHOE IMEpEeMEIINBAHKE JIBYX
roKasareliel, KOHTaKTHOEC B3aMMOJCHCTBHE
JIByX IIOKa3aTelield, MPOHUKHOBECHHE OIHOTO
MOKa3atelisi B OrPaHUYHYH 00JIacTh JPYroro
M T.J. A CTEIIeHb TOMOTCHHOCTH OTIPEIIEIISIOTCS
B3aMIMOIIEPEX0JaMH 3JIEMECHTOB, KOTOpasi OT-
MeuaroTcsi rpaHudyHol mHuei [1]. YuureiBas
BBIIIC OTMEUECHHOTO MBI IPHIILIHA K TAKOMY BBI-
BOIY 4YTO, OMNpENCICHHUE IPOCTPAHCTBEHHON
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Pre.2. Bbll[&llﬂ_ﬂle TPYNN KBAJPaTOB

Tabmuua 1
Marpuua mionajeii No4BeHHbIX apeaJioB 110 KBAaApaTaM BbIOPAHHOM rPyNIbI
(Ha mpuMepe nepBoii rpynnel kBaaparos-1,2,7,8, emorpure - Puc.2)
Ilnomanb pa3InyHbIX BHIOB MOYBEHHbIX apeajioB (m)-KB.KM.
KsBagpartsl -n 4 35 2 44 6 36 7 43 21
1 26,10 99,81 0 0 0 0 0 0 0
2 0 155,6 26,34 46,48 236,2 97,53 117,8 5,68 0
7 0 248,6 0 0 0 0 0 0
8 0 627,62 0 0 0 214,12 0 38,03 58,2
Tabmuuna 2
m 4 35 2 44 6 36 43 21 21
T, 26,10 1131,63 26,34 46,48 236,2 311,65 117,8 43,71 58,2 58,2
Tabmuua 3
m 4 35 2 44 6 36 7 43 21
T, 681,21 489882,2 693,79 2160,39 55790,44 55359,47 13876,84 1478,54 3387,24

TPaHUIIBI TOMOTEHHBIX TePPUTOPUI HEKOTOPBIX
KOMIIOHECHTOB TIPUPOABI HAIIPUMEP MOYBEHHO-
IO IIOKPOBA, PACTUTEIILHOIO IIOKPOBA, JIUTONIO0-
TMYECKOIO TOKPBITUS TOPHBIX MOPOJ, T€OMOp-
(hONIOTHIECKOTO CTPOCHUSI PAacCMaTpHBAEMBIX
TEPPUTOPHI TOJDKHO TOYHO OTPAKaTh TPaHH-
II6I THTIOB ¥ BUJIOB IOYBCHHBIX, PACTUTEIBHBIX
, TeoMopoIOrMIecKuX U JAHAMA(THBIX H
JpYTUX CTPYKTyp UL LieJel IpOBENCHUs Ha-
YYHOTO M 9aCTHOTO PaiOHUPOBAHUS TI0 TPeOo-
BaHUIO U3y4aeMOH IPOOIIEMBL.

[Tpu sToM MBI Ha TouBeHHOH KapTe (Kap-
Ta COCTaBlIcHa COTpyaHMKamMu MHcrutyra
ATpOXMMHUH U TIOYBOBEICHMS B Maciirabe
1: 600 000) pazmemmmu Teppuropuio Asep-
Oaifmkana Ha 391 kBagparoB iomanso 250
kB.KM Kaxgoro (Puc.1). lanee B mpenemax
Ka)KIOT0 KBajJpara M3MepeHa IUIOManb MOo-
YBEHHBIX apeaJioB C IIOMOIIBI0 TeOHH(Op-
marmonHoi cucremsl MAPINFOS. ITorom
orpeziesicHa o0Imast IIOMAAb KaXkK/0T0 BHIA
IIOYBCHHBIX apeajioB B IIpeenax KBaJpaToB.

OcrasbHbIe MaTeMaTH4eCKHe BBIYUCIIC-
HUS BBITTOJTHEHBI CJICTYIOIINM 00pa3oM:

[lar 1. OmnpeneneHbl HOMEpa TpPYIIBI
KBaJpaToB (10 4 KBaapaTaM) UMEIOIINE Teo-
rpaduecKue TPaHUIBI (COCENCTBa), TMOCIE
Yero ONpeaeseHbl 00Imast MTOMAb IS Kax-
JIOTO BUJA TTOYBEHHBIX apeasioB B Mpejenax
BEIOpaHHOI1 rpymbl KBagpaToB (Puc.2)

[ar 2. JInst kakaoi Tpymnsl KBapaToB
cocTtaBieHa Marpuma «KBagpar-KMIIOHEHT)
CJICITYIOIINM 00pa3oM:
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Taénunua 4
Koa¢punuent romorennoctu (Krim) cTpoeHus noYBeHHOro MOKPoBa A3zeplaiikaHa 1o KBaaparam BbIOpaHHoi rpynns! (87 kBajapar)
Ne kB X Y Krnon Ne xB X Y Kron
1 555,094 1330,53 0,57 45 849,596 750,076 1,28
2 670,267 1330,53 0,97 46 969,963 750,076 1,37
3 1240,33 1325,33 1,09 47 1069,25 755,27 1,42
4 675,766 1220,85 1,43 48 1189,62 760,769 4,53
5 788,19 1215,35 0,96 49 1309.,98 755,27 0,52
6 1133,41 1218,1 1,05 50 1433,1 755,27 0,82
7 1240,33 1220,85 6,2 51 1543,08 763,213 0,9
8 226,07 1103,23 1,81 52 458,861 640,402 0,8
9 332,995 1105,68 1,12 53 568,536 637,653 0,64
10 445,419 1100,48 2,85 54 683,709 640,402 0,51
11 557,843 1103,23 0,26 55 788,19 642,846 1,79
12 678,21 1103,23 2,1 56 908,557 645,596 0,48
13 788,19 1100,48 0,9 57 1018,23 648,345 0,6
14 903,058 1097,74 0,75 58 1133,41 642,846 3,37
15 1015,48 1094,99 3,54 59 1253,77 637,653 0,78
16 1136,15 1097,74 1,04 60 1363.,45 645,596 0,81
17 1240,33 1097,74 0,44 61 1484,12 637,653 0,4
18 1366,2 1094,99 0,43 62 568,536 527,978 0,65
19 332,995 988,061 0,52 63 678,21 525,229 1,38
20 450,918 988,061 0,76 64 793,383 522,479 0,78
21 555,094 988,061 2,42 65 903,058 517,286 2,56
22 678,21 982,867 1,08 66 1023,73 519,729 1,86
23 785,44 996,004 1,59 67 1133,41 530,422 2,2
24 900,614 990,81 2,39 68 1245,83 522,479 1,38
25 1013,04 988,061 0,99 69 1371,69 522,479 1,75
26 1125,46 990,81 0,69 70 630,247 402,112 1,27
27 1240,33 980,118 1,42 71 742,67 402,112 0,48
28 1366,2 980,118 0,91 72 857,539 404,862 0,95
29 1478,62 985,312 0,44 73 1192,37 412,805 0,82
30 340,938 867,694 0,56 74 1304,79 420,747 1,8
31 445,419 875,637 0,67 75 1430,66 412,805 2,04
32 563,342 875,637 0,77 76 688,903 281,745 343
33 675,766 872,888 0,75 77 1189,62 297,936 0,95
34 788,19 870,443 0,55 78 1312,73 292,438 0,87
35 895,115 875,637 5,07 79 112791 180,014 2,37
36 1023,73 870,443 0,84 80 1243,08 187,956 0,48
37 1136,15 872,888 0,37 81 1299.,29 65,1455 2,04
38 1243,08 870,443 5,22 82 121,589 533,172 0,86
39 1371,69 872,888 2,58 83 231,264 469,017 0,52
40 1489,31 875,637 1,48 84 332,995 458,324 2,89
41 1596,54 870,443 0,88 85 287,475 340,707 1,47
42 509,574 763,213 1,66 86 397,15 356,592 0,64
43 624,747 758,019 1,26 87 458,861 222,783 0,78
44 739,921 758,019 0,96 1829,33 1426,76
1,222 1426,76
-4,277 0,684998
1829,33 0,684998
Iar 3. Omnpenenena cymma IUiomazei, B HallleM NpUMepe Ta CyMMa IUIoIaaei
3aHMMaeMbIX OJHMM KOMIIOHEHTOM II0 BCEM  BBEINIAAET cliegylomuM obpaszom (Tabmmia T2= ZP,,Z , 2)
KBaJIpaTam 1o popmyie 2).
" [Ilar 4.0npeneneHa cymMMa KBaapaToB B HaIlleM IpPUMEpe TOT ITO0KA3aTeNb BhI-
Tl= ZP i (1) omgHOrO KOMIIOHEHTA IT0 BCEM KBajparaM 1o  muiaut Tak (Tabmmma 3)
= thopmyie: ITar 5. OnpeneneHo cymMMapHOE 3Haue-
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Puc.3 Kapra pacnipefienetian KosddHLpeHTa roMOreHHOCTH NPOCTPAHCTEEHHOTO CTPOEHHA
MOYEEHHOTO MOKPOBA HA TEPPHTOPHH AskepOaHypKaHa

LLLTL T T I
=

nue T2 1o BceM KOMIIOHEHTaM 1o (hopmyIie:

3= 3 pls ®

i=l; j=1

B Hamem npumepe 3Hauenue 13 =
623310,085.

Iar 6. OmnpeneneHo cyMMapHOE 3Haue-
nue T1 mo BceM KoMIoHEHTaM 10 Gopmyte:

T4=ﬁ ﬁpi, 0))

=1 j=1

B namem mnpumepe 3Hauenue T4 =
1998,11

IIar 7. Omnpenenena pa3HULA MEXIY
CyMMOIl CpelHUX KBaJpaToB IO KOMIIOHEH-
TaM U cpenHuM KBajaparom T4 mo hopmyne:

o
A=y ok )
=1 J m

31eck N obliee YHCIIo CIIydaes.

Illar 8. Omnpenenena pazHULA MEXIY
CyMMOH KBajapatoB Pij 10 KOMIIOHEHTaM W
KBaJiparaM U CyMMOM CpeJIHUX KBaJparoB 110

dopmyme:

=13~ 0, ©)

= 1
IIar 9. Paznenenue moayyeHHbIX 3Haue-
HUi A 1 B Ha cOOTBETCTBYIOLIME BEIUYMHBI
cTerneHel cBOOOIbI :

Y1=A/m-1), 0)

Y2 = B/(N-m) )

B nocrie/iHeM dTare BBIYMCICHO OTHOLIC-
nue Y1/ Y2.

B mociiejHeM 3Tane BBIYHCICHO OTHO-
[ICHUE 3THX BBIPAKCHHUH, KOTOPOrO MOXKHO
Ha3Barh KOA()OHUIMEHTOM F'OMOTEHHOCTH MO-
4yBeHHOro nokposa (Krmm) u BbIpasuTh €ro
CJIeIYIOIUM 00pa3oM:

Kron=Y1/Y2, )
3HaueHUE 3TOTO OTHOUICHHSI OBLIO MPO-

BEPEHO CO CTaHJaPTHBIM 3HAaUEHUEM KPUTE-
pus Gumepa F0,05 115 yka3anHOro ypos-

Hs poBepus. [locie 3ToW HpoBEepKU OBLIO
BBISICHEHO YTO, ITOYTH JJISI BCEX TPYIIIT KBa-
IpaToB 3HAYCHUS KOdPPHUIIMCHTa TOMOTCH-
HOCTH JIOKa3BIBAIOT, YTO paccMaTpuBacMbIe
TeppUTOpUU (TCPPUTOPHUS TPYNIl KBagpa-
TOB) CTPOCHHSI BHJIOB IIOYBCHHBIX apcayioB
110 YPOBHIO TOMOT'CHHOCTH HE PAa3IHYAIOTCS
3a MCKJIIFOYEHUEM HEKOTOPBIX TPYII KBa-
npatoB (ux 3).

TlomyyeHHple  KOI((QUIMEHTEI TOMOTCH-
HOCTH ITOYBCHHOTO TIOKPOBA TIPHUBEICHEI B Ta-
onuue 4

Ha ocuoBe ganuwix Tabn. 4 mamu mo-
cTpoeHa nH(poBas KapTa TOMOTCHHOCTH
MMOYBEHHOTO MOKpoBa AszepOaifmkana c
nomomisio nporpaMMel SURFER (Puc.3)

Ilomy4yennbie pe3ynbTaThl HacT HaM
MPOBECTH YACTHOC pallOHUPOBAaHUE TIO-
YBEHHOTO TMOKPOBa IO CTEIICHH TOMOTCH-
HOCTH IS LeJIeil TIIaHUPOBaHUS CEIbCKO-
ro Xo3sWcTBa W JUIs LEJeH MpoBeICHUs
MEIHOPATHBHBIX MEPOIPHUATHH C IEIbI0
YIyYIIeHHs TUIOZOPOAHOCTH TOYBBI A3ep-
Oaiikana.

Kapra romMoreHHOCTH CTpOCHHS IMOYBCH-
HOTO TIOKPOBa MOTYT OBITh HCIIONB30BaHA IS
YBEJIMYCHUS WM YMEHBIICHHUS Pa3HOOOpasms
BBIPAIMBAHUS PA3TIHYHBIX CEITbXO3KYIIBTYPHI.

JIuteparypa:
1. MaremaTuyeckue METOABI B reorpa-

¢un. Usn-eo KI'Y, 1. Kazans ,1976 1., -350
cTp.

idea by - B.Zhytnigor
Hlustrator - ¥.5imonoy

Blaise Pascal

but the real phenomenon. | am ready to repeat

50, gentlemen, | have proved
that pressure is not an abstract fiction,

this experiment with everyona who
considers it necessary.
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Stage
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DCTOBRER

Economics, Law and

Medicine and pharmaceutics

10, 10-15.10

10 000510

10 10510

24, 10=29.10

24, 10=23.10

The state, corporation and mdividual: cormelation of dpbis, scopomss imerests
and ways of their realization

Place of the cullural besispe, ail and conception thinking in the moden
inf . ierited pock

basis of the sclentiflc world view

Resues ol conservalion and reproduction of the consumed biological resources

Medical and pharmacological resouroes and a heakthy lite-style as means of the
quality and Jength of humean 1i0e increasing

NUVEMBER

Philological Sebences

Psychological Sciences

ov11-p2a1

ov.11-12.11

Languages fvesns of preservation and development af cultural values

Development of modemn peychology in o conditions of a permanent social crisis

DECEMBER

Sociological, Political and

Tecknical sclences,
Constnaction, Anchilechare

Earth and Space Sclences

Piysics, Mathematics,
Chemisiny

19.12-24.12

19.12-24.12

19.12-24.12

19,12-24.12

The necessity, admissibiliey and adequacy of measunea for overcoming socio-
palitical crises of modem society

The development of tecknicsl sciemses, bullding selences and archdbeciuns in the
comtext of the needs of sochety alicration

A particulsr case in condions of lmitlessness: Exrh in the vasi Universe

From the lever o the Higgs boson: dynamics of development and actoal issoes
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