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Beepenune. B Hacrosiwee Bpems passutue mccnepo-
BAHMIM M OCBOEHME APKTUKM ABNSETCH BOXHEHLIEH
sagadeit ans Poccumitckoin Denepaumm U BAXHOCTb
APKTMHECKOM 30Hbl CIOXHO MEPEOLEHUTb, MPUYEM
HE TOMLKO B BMAY OBMAMS MUHEPANLHBLIX PECYPCOB M
YrMeBOAOPOAOB, A, CKOPEE, B BUAY r€ONOANTUHECKNX
uenei. 3aHUMas MPUMEPHO LLECTYIO YOCTb MOBEPXHO-
ctv 3eMnut 1 GOPMANBbHO HE UMEIOLLAs MPUHALIEX-
HOCTb K KAKUM-NIMBO roCyaapCTBaM, APKTUKA HE Bbi-
3bIBAET MHTEPECA PA3BE YTO Y CTPAH HUMXE 3KBATOPA.

OcBoeHne ApKTUKM ABNSETCS OQHOM U3 BAXKHENLLMX
sanay ansa Pocenitckon @enepaumm. Bee xe He Tonb-
KO MO MPUYMHE OTCTAMBAHMS HOALMOHAMbHBIX WMHTE-
PECOB W HAUMOHANLHOM GE30MaCHOCTU OCBOEHME
APKTHUKM CTAHOBUTCA OYEHb HEOBXOAMMBIM, HO U MO
NPUUUHE BOZMOXHBIX SKOHOMMUECKMX MHTEpecos. Kak
BbINO CKA3AHO BbilE OBLIMPHBIE 3ANACH MUHEPQSTb-
HbIX PECYPCOB W YreBOAOPOLOB, Haxoasmecs B Ap-
KTMYECKOM 30HE MOTYT MOCIYXWTb OTPOMHBIM MIOCOM
B SKOHOMMKE, OAHAKO UX OCBOEHME MOXET BbITh OCY-
LWECTBMMO TOJBKO MPU MOMOLLM HOBBIX TEXHOMOMMM
M MHHOBOUMOHHOM TexHMKM. DTO obycnasnmeaeTcs
KPOMHE HEMNPOCTHIMU KIIMMATUYECKUMU YCIIOBUSMM U
reorpabuyeckmnm nonoxexunem. bonblyio yacTs ropa
B ApkTuke HABMOOAIOTCS OTPULATENbHBIE TEMMe-

PATYpPbI, 3MMOM NOPOM KOXOAA 8O OTMeToK B -50° 1
-60°. besycnosHo, 3TO HAKNAABIBAET ONPEAENEHHbIE
Tpe6OBOHMﬂ M K TEXHONOMMAM N K TEXHUKE, OCHOBHOS
30[040 KOTOPOH — BE30TKAZHOCTb, TAK KAK OTKA3bI
NpM TAKMX CYPOBbLIX KIMMOTUYECKMX YCIOBMSX MOTY
NPMBECTU K HEMOMPABMMbIM nocneacTemsam [1].

MnaHomepHoe 1 peHTabensHoe PasBUTUE BO3MOXHO
TONBKO B Cliyuyae GOPMUPOBAHMS TPAMOTHOM CTpaTe-
MK U MOCTPOEHUA MHOXECTBA MPOrHO30B, CMOCOBHBIX
Y4ECTb PA3NMYHBIE OCOBEHHOCTH APKTUUECKOM 30HbI
M MOKCUMANBHO BO3MOXHOE BHELUHUX GaKTOPOB [2,
3]. CoBeplLueHHO OYEBMAHO, YTO Y4ecTb BCE CryHan-
Hble BO3LEMCTBUA HEBO3MOXHO, HO MOCTPOUTL MAKCH-
MQIbHO NMPABAONOA0OHYIO MOAENb BCE Xe MOXHO. [ns
OLEHKM PA3BUTUS MOXHO BLIOPATL MW paspaboTaTh
PA3HbIE SKOHOMMKO-MATEMATUYECKME MOAENU, OAHAKO,
Hanbonee BHIrOAHO UCMONb30BATL MOLENM, MOCTPOEH-
HblE HO OCHOBE HEMPOHHbIX ceTel. Takoi Beibop 0by-
CNIABMBAETCS LOCTATOYHOM NPOCTOTON CAMOM MOLENH
MPM LUMPOKMX BOZMOXHOCTAX M BOMBLIOM MPOrHOCTH-
YeckoM noTeHuMane. Tak Xe K MIoCaM TAaKOro POAd
MOLENEN MOXHO OTHECTH BO3MOXHOCTb ODYUEHMS, YTO
NO3BOMUT KOPPEKTUPOBATL MOLESNb B MPOLECCE ee Mno-
CTPOEHUSA M GYHKUMOHWMPOBAHMS, UTO NMPUBEAET K LO-
CTUKEHUIO HaBonee TOYHbIX Pe3ynbTaTos [4].
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MNoHsiTMe HeMpoceTeBoro mogenupoBaHus. HelpoHHbie
CETU NMPELNOYTUTENBHO UCMOMNb3OBATh TAM, TAE UMEET-
Csl O4EHb MHOTO BXOAHbIX AAHHbIX, B KOTOPbIX CKPbITbI HE
BbISIBNIEHHbIE  3akOHOMepHOCTH. LlenecoobpasHo mc-
MOMb30BATb HEMPOHHbIE METOBI B 30AAHAX C HEMOSTHOM
WU YOCTUYHO HesiBHOM mHbopmauueit. ns onvcanms
CINOXHOM IKOHOMMYECKOM B3OMMOCBSA3M APKTUYECKUX
PErMOHOB PE3OHHEE BCErO MCMONb30BATb MOAENH, KO-
TOpbIE HAMPAMYIO MMUTUPYIOT MOBELEHWE OTAENbHbIX
PEervoHoB ApKTUYECKON 30HbI. Y4T06bI OTPA3UTL CyTb
HEMPOHHOTO  MOLENMPOBAHMS M PACCMOTPETb BO3-
MOXHOCTM €ro PearnbHOro NPUMEHEHMUs B APKTUYECKOM
30HE HEOOXOAMMO MOHSATb OCHOBHOM CMBICIT TOAKOrO
MOLENUPOBAHUA U MPUHLMMBL NOCTPOEHMS MOAenew
TAKOrO MNAHJ, A TAK Xe NPEACTaBNsSTb KAK AEUCTBYIOT
B3AMMOCBA3N HelpoHos. [ns 3toro paccmotpum 06-
Lee MOHATUE HEMPOHHbBIX CUCTEM M HenpoHa. [puas B
TOYHbBIE HAYKM 13 OBNACTM QHATOMMM, HEMPOHHBIE CETH
MPOKTUYECKM HE MPETEPNENN USMEHEHWMHM, YTO ABNSETCS
OfHUM W3 NMOATBEPXKAEHMI DUANIPAHHOCTH NMPUPOZHO-
ro co3unaaHus. OCHOBHAS MAE HEMPOHHBIX CETEl TAKO-
BA: HEMPOH MOJYYAET BXOAHBIE CUTHATbI (3TO PearbHbie
MCXOOHbIE OAHHBIE MCXOOHBIE, KOMMM MOTY SIBIISITBCSH B
TOM YUCIIE U BLIXOMIHBIE AAHHBIE APYTMX HEMPOHOB CETH)
4epes HECKOIbKO BXOAHbIX kaHanos. Kaxasii BxonHOM
CUTHON MPOXOAMT Yepes COelMHEHUE, UMEIoLLiEE Omnpe-
LENEHHYIO UHTEHCMBHOCTL Mrn BeC. C KAXKABIM HEMpPO-
HOM CBI3GHO OMpPELENneHHOe MOPOroBOE 3HAYEHME.
BeluncnsieTcss B3BELIEHHAS CyMMA BXOOOB, W3 HEe Bbi-
YMTOETCS MOPOrOBOE 3HAYEHWE, 1 B PE3YNLTATE MONy-
4aETCs BENUUYMHA OKTUBALIMM HEMPOHQ, T.€. 3HAYUMOCTb.
Hanee curHan aktveawm NpeobpasyeTca C NOMOLLBIO
byHKUMM aKTMBALMM (MK NEPenaTodHOM dyHKUMM), 1
B PE3yNbTATE MOMYYAETCH BbIXOAHOM CUIHAM HEMPOHA.
OB6Lumi B1A TAKOM MOAENHM MOKA3AH HA puc. 1.

POBEH HYIIO, €CNU BXOA OTPULATENbBHbIN, U eauHULE,
€C/IM BXO[, HYJIEBOM MM MONOXUTENbHLIN. B neicreu-
TENLHOCTM NOPOroBble GYHKLMM AOCTATOYHO TOYHO
OMUCHIBAIOT CyTb B3AMMOCBSA3M MEXLY HEWPOHAMM.
Beca takol dyHKuMM MOryT BbITh OTPULATENBHBIMM, —
3TO 3HAYMT, 4TO BO3LENCTBME OKA3LIBAET HO HEMPOH
He BO3byxaalollee, O TOPMO3ALLEE BO3AEHCTBME.
Y10 B NpMMEHEHUU K B3AMMOCBA3U PETMOHOB MOXET
LOTb OTBET O PA3BMBAIOLLMX OTPACHAX M TOPMOSALLMX
370 paseuTue [4].

OcCHOBQ HEMPOHHOM CETU — 3TO APXMTEKTYPA CBA3EM
W BECOBblE KOIDUUMEHTbI, COOTBETCTBYIOLLUME STHUM
CBA3SM. APXUTEKTYPQA CBs3er GAKTUUECKM Onpeaens-
eT, KaKnM 0B6pAa3OoM M3 OTAENbHBIX HEHPOHOB CHOP-
MMPOBAHG ceTb. HeT 0cobbix TpeboBaHUi K popmu-
POBAHUIO APXMTEKTYPBI CETU, OHAKO €CTh HECKOMbKO
CTAOHOAPTHBIX APXUTEKTYP, M3 KOTOPbLIX HA MPAKTUKE
0COBEHHO Y10BHO PEANU30BLIBATS:

* CETU MPAMOTO PACMPOCTPAHEHMS, B KOTOPLIX rPa-
bl HE UMEIOT NETENb;

* PEKYPPEHTHBIE CETU, MU CETU C OBPATHBIMM CBSI3AMM.

[Mpocreiiuas cetb MMeeT CTPYKTYpPY NPSMOM Nepena-
UM OAHHBLIX! JAOHHbIE MPOXOAAT OT BXOAOB Yepe3 CKPbI-
Tbl€ 2NIEMEHTHI M B KOHLE KOHLOB NPUXOOAT HA BbIXOL4-
HblE 3MEMEHTBI. TaKash CTPYKTYPA MMEET yCTOMUMBOE
nosefeHue. DTO NPOCTENLIMIA BUI HEMPOHHOM CeTH.
MoxHo wucnonb3osath Gonee CIOoXHbIM NOAXOA W
PACCMOTPETb CETb PEKYPPEHTHYIO (T.€. COREePXALLyIO
CBA3K, BEmyUMe HA3ah OT Bonee aanbHMx k Gonee
BAVKHWUM HEMPOHAOM), TO OHQ MOXET BbiTb HEYCTOM-
YMBA M UMETb OYEHb CIIOXHYIO AMHAMMKY NMOBEAEHUS.
TunmuHbI NPUMEP CETU C MPAMON NepPefayen CUrHa-
1Q NOKA3AH Ha puc. 2.

HelpoHbl  perynspHbim  06pasom

i el OPraHM3oBaHLl B cnon. BxoaHoit
i 5 y Henuneii- CNIOM CRYXMUT NPOCTO AN BBOAA
: oo HBbIit Touka 3HAYEHUM BXOAHbLIX MEPEMEHHbIX.
—| cymmarop o
l'[peoﬁpa- BETBJICHHSA K(])K,D,bllfi M3 CKPbITbIX M BbIXOAHbIX
30BaTelh HEMPOHOB COEOMHEH CO BCEMU
— 3MNEeMEHTAMM NPembIAYLLEro Cros.

Puc. 1. O6wui BUA MOpENU HEMPOHHOM CeTH

[oBOpPS O MATEMATMYECKUMX OCHOBOX, 3AMETUM, YTO
HeWpOH ocylecTenseT otobpaxeHue R — Re coort-
BETCTBMM C COOTHOLLEHUEM AfS €r0 BbIXOAA:

y =FQiLowix;) ,

rfie X, — BXOfbl HEHPOHQ; W, ~ BECOBbIE KO3 PULIMEHTDI
CUMHANTUYECKMX CBA3ei HelipoHa. [pu 3Tom X, a W,
— NOPOroBbIN ypoBEHL HEMpPOHA. FlX) — «dyHKuMa ak-
TUBALMM» HENMHENHbBIN NPEoBpPA30BATENb CUTHANA.

HeltpoHHas dyHKUMS aKTMBAUMKM SIBASETCS CTyneH-
4aTOM PYHKUMEN TPUITEPHOTO TUMA: BLIXOAHEMPOHA-

Mpu noctpoeHun Takoi cetu Bo
BXOAHbIE  3MIEMEHTH  MOAAIOTCS
3HAYEHMS BXOAHbIX MEPEMEHHbBIX

(I/ICXOJJ.HbIe ,D.OHHbIe), 3dTem nocnejoBaTesibHO OoTpa-
6aThiBAIOT HeljlpOHbI NMPOMEXYTOUHbBIX M BbIXOOHOIO
cnoes. KO)K,D.bI;I M3 HUX BbIYMCNSET CBOE 3HAYEHMEe
aKkTmBauMmM, TO €CTb OonpenesieHHyto d)yHKLI,l/HO NI
npouecc. 3atem 3HaYEHMS aKTneaUMU rlpeo6po-
3YOTCA C NOMOLLBIO pOCCL-IMTOHHOﬁ N1 3040HHOM
Cl)yHKLIMM AKTMBALUMK, M B PEIYNBTATE NONYHAETCA Bbl-
Xon HeﬁpOHO. Mocne TOro, KAK BCA CeTb OTpO6OTOeT
NnoNy4YeHHble BXOAHbIE ONAHHbLIE, BbIXOAHbIE 3HAYEHUA
3NNIEMEHTOB BbIXOOHOTO CNos NPUHUMAKOTCA 3Q BbIXO[,
BCEM CETU B LLENIOM.
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Puc. 2. Cetb c npsimor nepegauen curHana

HelipoceTtesbie Mopenu 3KOHOMMHYECKOrO PA3BMUTMS.
[MocTpoeHne HEMPOHHbIX CETEN OYEHb YI0OHO U MOXET
6b|Tb NPOAYKTUBHO UMCNONb3OBAHO ANd NpPOrHo3npoBaA-
HUS B3OMMOLEMCTBMA PETMOHOB KK APKTUYECKOM, TaK
M MPUAPKTUYECKUX 30H. DTO OBYCNABNMBAETCS TEM,
4TO NPW NOCTPOEHMM TAKMX MOLENEN MOXHO Y4eCTb
CTeneHn BAXHOCTU M CUIbl BIIMSAHUA KAXOOTO OTAENb-
HOrO PErvoHa, yKA3aB KAXKOOMY M3 HWUX COOTBETCTBY-
oL BEC B MOAENU. TAK e MOXHO PACCMATPMBATHL
OoThAeNlbHblE CNOK, HANPUMEP NO OTAENbHBIM OTPACNAM,
B0 xe BCIO CETb B LIENOM, KOTOPAs ByaeT 0bpa3osa-
HO KOK CyMMQ BCEX ClIOEB OTPACTEN.

OpnHako ans Toro 4Tobbl BLICTPOUTL AAEKBATHYIO HEM-
POHHYIO CETb HEOBXOAUMO TOYHO 3HATb, YTO MEXAY
M3BECTHLIMM BXOAHBIMM 3HAYEHUIMU U HEU3BECTHBIMM
BLIXOAOMM MMEETCS CBA3b. DTA CBA3b MOXET ObiTb OT-
POXEHO HESBHO MIIM Xe MO3TAMHO, HO OHA [OJIKHA
CyLLecTBOBATL. B npoTHBHOM Cnyuae nocTpoetue Ta-
KoM momenu ByaeTt coBepleHHo HeuenecoobpasHa,
a 8 BOMNBLMHCTBE CIy4AEB M BOBCE HEBO3MOXHA.

Euwle onHa BaxHOs 0COBEHHOCTb HEMPOHHbBIX CeTeM
COCTOMUT B TOM, Y4TO 3QBMCMMOCTb MEXAY BXOAOM W
BLIXOLOM HOXOAMTCS B mpouecce obyuenus cetn. na
OBYYEHNS HEMPOHHbBIX CETEN MPUMEHAIOTCA ANrOPUT-
Mbl IBYX TUMOB: YNPABSEMOE M HE YNIPABISEMOE. DTO
BonbLIOE MPENMYLLECTBO, KOTOPOE NO3BOMUT MOZEP-
HU3UPOBATL M KOPPEKTUPOBATb HEMPOHHYIO CETh, C
YY4E€TOM USMEHEHUA BXOAHbIX AAHHbIX.

Ona ynpaensemoro obyuyeHus cetu Heobxoammo
NOArOTABNMBATE HABOP OBYYAIOLWMX AAHHBIX. Takue
ACHHbIE NPEeacTasnaloT cobOM MPUMEPB BXOAHbBIX
ACHHbIX M COOTBETCTBYIOUMX UM BbIxOR0B. CeTb yunT-
€S YCTAHOBMMBATL CBA3b MEX/Y BXOAHBIMU M BbIXOM-
HBIMM [IAHHBIMKM, O TAK XK€ MEXAY BCEMM YPOBHSMM.
3aTem HEMPOHHAS ceTb 0BYyHaETCs C MOMOLLBIO TOTO

MK MHOTO QNTOPUTMA YNPABASEMOrO 0ByUeHM s, Npu
KOTOPOM MMEIOWIMECS [AHHBIE MCMOMb3YIOTCS A
KOPPEKTUPOBKM BECOB WM MOPOrOBbIX 3HAYEHUIA CETH
TAKUM OBPA3OM, 4YTOOLI MMHUMMU3MPOBATL OLLMOKY
nporHoza Ha obydaiouem MHoxecTtse. Ecnn cets
obyyeHa xopoLlo, oHa npuobpetaer cnocobHOCTL
MOLENMPOBATL HEM3BECTHYIO (bYHKUMIO, CBA3BIBAIO-
LLYIO 3HAYEHUA BXOLAHbIX U BbIXOOHbLIX MEPEMEHHbIX, U
BMOCNEACTBMM TAKYIO CETb MOXHO MCMOMb30BATHL 1A
NPOrHO3NMPOBAHNA B CUTYALMHK, KOTOA BbIXOOAHbIE 3HA-
4eHus Heu3BeCTHsl [5].

B paspese tematuku wmccnenosaHus HEOOXOAMMO
NPABMIILHO MOCTPOMUTH TAKYHO HEMPOHHYIO ceTb. Bax-
HO MOHATb, YTO OyAeT ABAATLCA CIOAMM HEMPOHHOM
CeTH, a 4TO ByaeT ABNATLCA CBAZAMM.

KoHuenuus Helpoceteeor Mmopenu ApkTuueckoro
pasentus. Hanbonee apekeaTHLIM BAPUAHT COCTOUT
B MOCTPOEHMU MHOTOYPOBHEBOW HEMPOHHOW CETMU.
[Mo6anbHO CeTb AOMXHA COMEPXKATb HECKOMLKO CrO-
€B, MMmeloLMx B3aMMocBasu. OTaensHO B3aTbie COw
— pernoHsl ApkTuueckoit 3oHbl. [oagcnosmu GyayT sas-
NATbCA OTAENbHO B34Tble CY6beKTbI. CBH39{MM B TOKOM
cnyyae 6yayT BLICTYNATh MEXOTPACEBbIE MOTOKM Pe-
CypcoB, a TaK xe buHaHCoBbIe NOTOKM. [1pn Takom
packnage MoXHo ByaeT aHAIM3MPOBATL KOK OTAENb-
HO B3ATbIN CyObEKT, TOK U PETUOH, MM Xe BCIO 30HY B
uenom. Tak Xe MMEET CMbICT BHECTH CIIOM, COLEPXKA-
e UHHOPMALMIO O MPUAPKTUYECKMX 30HAX, U CBS3M,
YKO3bIBAKOLWME HA B3AMMOLEMCTBME MPUAPKTUHECKMX
30H ¢ ApkTuueckumu. KoHuenTyansHas MOAenb TOKOM
HEMPOHHOM CETU OTPAXEHA HA puc. 3.

B npeanaraemoit mogenu B kadectee croes 1w 2 sbi-
BpaHbl 30Hb APKTUYECKas M NpUapKTMYeckas (puc. 4).
Kaxapiit cnoit nenutcs Ha NOACion copepxalime wH-
bOPMALMIO MO PETMOHAM U CYEBEKTAM YKA3AHHbBIX 30H.
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Puc. 3. Mogenb HelpoHHOM ceTh ans ApKTUYECKOM 30HbI

Crpenku OTpaKaIOT NOTOKM B3AMMOAEHCTBMS (MHbOP-
MAUMOHHBIE, MATEPUANbHbIE, HaTypanbHbie 1 T.4.). O6a
YKA3AHHbIX CN104 BbICTYNAKOT HA PABHbIX MO OTHOLUEHMUIO
K KOHEYHOMyY OCHOBHOMY 0bbekTy — PD. Takas moaens
MO3BOMSIET OLUEHUTL BCE BO3MOXHbIE B3AMMOAEMCTBUS B
PA3MAUYHBIX COYETAHMUSAX U MEPECTAHOBKAX.

Puc. 4. Beilbop cnoes ans HeMpoceTeBoit Moaenu

KoppekTtuposka HelpoceTeBbix Mmogenei. [loctpous
TAKYIO MOLENb MOXHO BYaeT OCyLLEeCTBUTL LOCTATOY-
HO TOYHOE MPOrHO3MPOBAHKWE, HO OCHOBE KOTOPOTO
Oynetr paspaboTaHa KOHEYHAs CTpaTerus pPasBu-
Tvs. Ho HO camom gene co3naTtb OAHy CTPATENMIO HA
LONTOCPOUHbLIM NEPUOL B YCIOBUAX HECTABMUILHOM
5KOHOMMKM  MPAKTUYECKM
HEBO3MOXHO, A M CAMY
MOZENb MPULETCA KOPPEeK-
TUPOBATL B BUAY M3MEHe-
HUSI BHELUHWX DAKTOPOB M

PA3AMYHBIX  BO3LENCTBMM.
Mostomy  uenecoobpas-
Hee BCEro CosfaTb pekyp-
PEHTHYIO  HEMpPOCETEBYIO

MOpJ€enb, B OCHOBE KOTOPOM
NEXUT NPEeANoXeHne, U3no-
XEHHOE HA pUC. 2, OAHAKO
C HEKOTOPBIM KOPPEKLMOH-
HbIM JOMOoRHEHnem (puc. 5)

Yunteleas  KOPPEKTUPOBKH
HO KaXOOM 3Tane cyuie-
CTBOBOHWS HEMPOHHOM CETH
MOXHO BCErad UMETb OKTY-
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Puc. 5. BapuaHT noctpoeHus peKyppeHTHOM HEMPOHHOM CeTH

QfbHBIE PE3YNbLTATH, CMOCOBHBIE CIYXMWTh OCHOBOW
ans GOPMHMPOBAHUS UTEPALMOHHOM CTPATErKM Pas-
BUTUS APKTUUYECKON 30HbI.

nOCTpoeHHe OTAeNbHOro y4yacrtka HeﬁpoceTeBoﬁ MO-

nem, ABNAIOLMXCS 30BUCMMBIMM, O TOK Xe pan pak-
Topos [6]. B pesynstaTte nocrpoeHus BbibpAHHOM
MOAENU HEOBXOAMMO MOMYHYUTh PSAL NEPEAATOYHbIX
KO3(PDULMEHTOB, YKA3BIBAIOLLMX CUITY BIMAHMS COOT-
BETCTBYIOLMX GAKTOPOB, HA PE3YNbTUPYIOLLME 3ABK-

penu Ha npumepe HeHeukoro aBTOHOMHOTO OKpyra.
B kauectse OCHOBbI Asisi NOCTPOEHMSI HEMPOCETEBOW
MOOEnu No pernoHy Gbinu BHIGPAHBI paag nokasaTe-

cumble nokasatenu. Habop MCXxoaHbIx AaHHbLIX Npea-
cTasneH B Tabn. 1.

Tabnuua 1
McxopHble aaHHble ans Mogenm
Y1 Y2 Y3 Y4 Y5 Yé

0,00283485 | 0,00000000 | 241466,40000000 | 62,96000000 | 0,00029666 | 3568,50

0,00247961 | 0,00000000 | 257468,40000000 | 55,87000000 [ 0,00031996 | 4460,20

0,00298987 | 0,00000000 | 326414,40000000 | 65,30000000 | 0,00025802 | 5865,70

0,00349873 | 0,00000000 | 455128,80000000 | 144,66000000 [ 0,00037451 | 7613,30

0,00269772 | 0,00325264 | 585178,80000000 | 141,40000000 | 0,00000000 | 8828,40

0,00406714 | 0,01417382 | 585026,40000000 | 176,29700000 [ 0,00000000 | 9921,30

0,00387203 | 0,01167308 | 627241,20000000 | 282,12000000 | 0,00000000 | 10980,10

0,00364448 | 0,00664903 | 655587,72000000 | 158,10000000 | 0,00003702 | 12854,60

0,00314599 | 0,00332867 | 747871,20000000 | 69,31000000 | 0,00008038 | 15086,50

0,00318016 | 0,00261302 | 795312,00000000 | 72,69000000 | 0,00000000 | 16849,60

OKoHuaHue Tabnuupi 1
McxopHble paHHble ans Mopenm
X1 X2 X3 X4 x5 Xé X7 X8 X9

6,80 12,75 36,30 4586,00 99,00 0,00000003 | 0,00000007 | 1453,20 105,10
4,30 13,18 37,20 3901,00 99,45 0,00000001 | 0,00000007 | 1455,60 114,60
4,53 15,17 38,10 48,00 104,40 0,00000000 | 0,00000005 | 1458,00 128,30
4,76 15,77 37,40 1436,70 107,65 0,00000000 | 0,00000003 | 1460,40 143,60
4,99 18,54 37,80 113,00 100,05 0,00000000 | 0,00000004 | 1462,80 152,80
556935,60 27,96 37,60 259613,00 106,90 0,00000000 | 0,00000002 | 1465,20 173,80
14251,50 41,48 39,50 1484,90 102,10 0,00000000 | 0,00000002 | 1467,60 198,30
54950,50 30,51 42,80 5629,00 104,95 0,00000000 | 0,00000001 | 1470,00 207,90
95649,50 40,15 42,40 1457401,80 92,90 0,00000000 | 0,00000002 | 1472,40 228,60
136348,50 37,21 46,40 20229,20 97,70 0,00000000 | 0,00000002 | 1586,50 242,20
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B yka3aHHbIX UCXOAHBIX LAHHBIX GUTypUpYIOT 6 30BM-
CHMMbIX NEPEMEHHbIX:

1. Y' — pons BPI pervoHa 8 cymmapHom BPTT Poc-
cum

2. Y2 — nons 3kCnopTa pervoHa B CyMMApHOM 3KCNOp-
Te Poccum

3. Y® — ypoBEHb LOXOA0B HACENEHMWS PErMOHA

4. Y4 — BoIBPOCH 3ArpPASHSIOLLMX BELLECTB B ATMOChE-
PY OT CTALMOHAPHBIX MCTOUHUKOB

5. Y5 — nona OTrpyXeHHON NPOAYKUMM PErMoHd B
CYMMOPHOWM OTrpy>eHHOM npoaykunn Poccum

6. Y6 — ypoBeHb pa3BUTMA MHPPACTPYKTYPHbIX OT-
pacnen pernoHa

N 9 Baunaowmx:
1. X' = BbINAQTHE CPEACTB 30 MMNOPT TEXHOMOTUA
2. X2 — NpoM3BOANTENLHOCTL TPYAQ

3. X® — obecneuenrocts sBpadamm Ha 10 000 yeno-
BEeK

4. X* = 30TPATH OPraHM3ALUI HA TEXHONOMUYECKME
MHHOBALMM

5. X% = Temn pocTa NpoM3BOAMTENBHOCTM TPYAQ

6. X6 — yposeHb pa3euTHs 06PABATLIBAIOWMX MPO-
M3BOACTB

7. X’ — nons coumanbHbix MHPPACTPYKTYPHbIX OTPAC-
nen 8 BPI pernona

8. X® — snepronotpebnerme

9. X? = 4nucno coBCTBEHHBIX NErkoBbIX ABTOMOBMMEN
Ha 1000 yenosek HaceneHms

O6L0s B3AMMOCBS3b NOKA3ATENEN NPELCTABEHA B
cucteme ypasHeHui (1).

Y1 = f(X1,X2,X3,X4,X5,X6,X7,X8,X9)
Y2 = f(X1,X2,X3,X4,X5,X6,X7,X8,X9)
Y3 = f(X1,X2,X3,X4,X5,X6,X7,X8,X9)
Y4 = f(X1,X2,X3,X4,X5,X6,X7,X8,X9)
Y5 = f(X1,X2,X3,X4,X5,X6,X7,X8,X9)
Y6 = f(X1,X2,X3,X4,X5,X6,X7,X8,X9)

(1)

Kasxaeiit otaensHeiii daktop X BXOAMT B CUCTEMY C
KOHKPETHBIM KOG PULMEHTOM, BECOM, OBYCNABAMBA-
IOLLIMM CUITY BIMSIHUS 3TOrO GAKTOPA He pe3ynbTHpy-
IOLLLYIO 3ABMCHMYIO NepemMeHHyioY.

PacueTsl Becos 6bin NpousBeaeHsl B NPOrPAMMHOM
komnnekce MathCad 15, paspaboTaHHbIM KOMNAHM-
e MathSoft.

B pesynbraTe 6bina nomydeHa MOTpMUA BECOB, Npea-
CTOBNEHHas B Ta6N. 2.

I/ICXO,EI,H M3 NOJNTy4YEeHHbIX OAHHbLIX MOXHO COCTABUTb
YPOBHEHUA, N B LASbHENWEM CBECTU UX B CUCTemy.

Kak BuaHO M3 Tabn. 2 Beca no kaxkmomy pakTopy
PA3AKYHbI, O TAK € PA3MMYHLI BECA MO OAHOMY ak-
TOPY, HO B PA3PE3€ PA3HBIX 3ABUCUMBIX MEPEMEHHBIX.
M3 Tabnmubl BECOB MOXHO CAENATL ABA BbIBOAA. Bo-
NepBblX, OHA OTPAXAET CTeNneHb BIUAHUA KAXAOro
13 GAKTOPOB HA PESYILTUPYIOLLYIO MEPEMEHHYIO,
BO-BTOPLIX, MO3BONAET CHOPMUPOBATL KOHEYHYIO MO-
Lefb B3AMMOCBS3M YKA3AHHBIX GAKTOPOB, YTO AACT
BO3MOXHOCTb 4€TKO MPOAHAMM3UPOBATL TEKYLLYIO
CUTYALMIO, G CTANO BbITb U MO3BOSMT NOCTPOMUTL rPA-
MOTHbBIN MPOrHO3.

Tabnuua 2
Matpuua dakTopHbiX Becos
Y1 Y2 Y3 Y4 Y5 Yé
X1 1,746879 7,873165 4,917447 8,997467 1,681875 | 2,170782
X2 0,129704 7,813959 5,561693 8,468886 | 0,646382 | 8,364513
X3 6,611835 0,202033 1,8305 2,553179 | 0,139164 | 3,386944
X4 4,819178 4,413892 6,705222 3,358562 7,556688 3,26487
X5 3,905759 5,67217 3,342998 4,306162 | 5,833003 | 3,974425
X6 8,469802 1,97058 4,271981 2,661214 5,495468 | 6,340831
X7 0,698569 7,133702 3,731498 7,944884 3,142491 9,461348
X8 3,495285 1,244545 6,972259 2,272103 | 5,697501 2,12714
X9 3,672903 8,675192 3,32194 9,712516 6,671651 1,029695

3aknouenne. CTOUT OTMETUTD, YTO METOR HEMPOHHO-
rO MOAENTMPOBAHUA ABNAETCA HONEe YHUBEPCANbHBIM, U
NO3BONSET CTPOUTL BONEE CIIOXHBIE CUCTEMBI U PYHK-
umm. Tak Xe HEeMPOHHAs CeTb MO3BOMMT MOCTPOWTHL
Mmogenb C y‘-leTOM HeKOTOprX HEN3BECTHbIX 3HO‘-IeHMﬁ.

OgaHako, NoCcTpoeHHe TAKOM Moaenm Tak xe Bonee
TPYAOEMKO, M JOMKHA NPOBOANTLCA CEpbe3Has pabo-
Ta Ha 3Tane obyueHus HerpoHHoW cetu. B cnyuae ¢
NOMHOCTBIO M3BECTHBIMU MCXOAHBIMM JAHHBIMM NPOLLIE
MPUMEHWTL MOAENb MEXPETMOHANBLHOTO BaNaHCa.
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TO BUILD A DESCRIPTIVE MODEL OF THE ARCTIC SPACE
ON EXAMPLE OF THE NENETS AUTONOMOUS DISTRICT
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Abstract

This article discusses the possible interaction regions of the Arctic zone. Describes the options for models of neural networks that can be used to project
the development of the Arctic zone, taking into account the interaction of individual regions. Parsed version of the model for one area of the Arctic system
on example of the Nenets Autonomous district. Calculation of coefficients of the proposed model by means of neural network modeling.
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