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VY naHomy AOCHITKEHHI MPOBOJUTHCS aHAI3 B3a€MOJIT HaWOIBII 3aCENEHUX
CTOJIMIb €BPONU 3 METOIO JOCIIKEHHSI €KOHOMIKO — TPAHCIIOPTHUX B3a€MO3B’S3KIB
MK HuMHU. Kepyrouunch npuHIMnamMud 1oOyAOBH  TpaBITAallMHUX  MOJENEH
3MOJICTTIOEMO 3aMKHEHY CHCTEMy Ta IIepeBIpUMO OTPHMaHHI pO3paxXyHKH Ha
YyTJIUBICTh JO pEAJbHO ICHYIOUOi HpOCTOpoBOi cuctemu. [Ipore mnodOyngoBaHa
MIPOCTOPOBa cUcTeMa He OyJie BIJIMOBIJA€ HA MUTAHHS, SIK TIOKPAIIUTU BXKE 1ICHYIOUY
CUCTEMY, HATOMICTh MAaTEMaTUYHO MOJCIIOBATUME TOBEIIHKY OKPEMO B3SITHUX
00’€KTIB II1€] CUCTEMH.

BaxnuBicTh BUKOpPUCTaHHS TpaBITAlIMHUX MOJEJIEH B E€KOHOMIIl BHeplie
BU3HAB AaHIJINCHKIA BYeHUH-eKOHOMICT AnaM CMIT, SIKMM BBa)KaB I1X OJHHMH 3
HaWOUIBII ~ JOCKOHAJIUX IHCTPYMEHTIB  JOCHII)KEHHS  30BHIIIHBOTOPTOBEILHOT
akTUBHOCTI. Hamami rpaBiTamiiiHi Mojeial modaid HaOupaTd Bce  OULIBIIOL
MOMYJISIPHOCTI  pa3oM 13  po3mMpeHHsM reorpadii iX BUKOpUCTaHHSA. Auie
CIIPaBXXHBOTO BHU3HAHHS, SK IHCTPYMEHT JOCJIPKCHHS COLIaJIbHO-€KOHOMIYHUX
MIPOIIECIB 1 SIBUII, TpaBiTaliiiHi Mojaesni gocsarau y 30-60 poku MUHYJIOTO CTOMTTS. Y
1Iei Yyac BUMIILIM Taki BJIOMiI Ha BeCh CBIT poOOTH sik: 3akoH Peitni mpo po3npiOHy
topriBmo; Ilepmmit Ta napyruit npunnunu Bapapona; I'pasitamiiiHa Mojenb
MiKHapoiHo1 Toprisii fna Timbepra.

[IpoTsirom ocTaHHIX ACCATWIITH Hayka 1 Oi3HEC y PI3HHUX KpaiHax CBITY IS
MPOTHO3YBAHHS PYyXy Jrojiei, iHQopmaiii Ta TOBapiB MDK MiCTaMH 1 HaBiTh
KOHTMHEHTAMH BCE€  AaKTHUBHINIE BUKOPUCTOBYIOTh  MOJU(]IKOBaHYy  BepcCiio
BcecBiTHbOro 3akoHy TsKiHHSA Hpl0TOHA.

Ak  KaxyTh BYCHI-CYCIUIBCTBO3HABINl MO0 MOAM(IKOBaHOI  Bepcii
BcecBiTHbOro 3akoHy TsokiHHS HbloTOHa, TpaBiTaliiHa MOJENb BpPaXOBYE
YUCEJBbHICTh HACEJICHHS B JBOX MICISIX Ta iX BIJACTaHb. ['paBiTalliiHa MOJACIHb
BKJIFOYA€E B ceOe 111 JIBI OCOOIMBOCTI, OCKUIBKM OUIBIII MICI MPUBAOJIIOIOTH JIFOCH,
171ei Ta ToBapu OWIbIIIe, HIXK MEHII MICIlS, a MICIS, PO3TaIllOBaHl OJM)X4e OJWH 0
OJTHOTO, TIpUBaOIIOI0TE Outbme [1]. IHmUMu crnoBamwu, 3rimHo 3 [lepmmmM 3axkoHOM
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reorpadii ToOnepa nBa MicTa NPUTATAIOTH OJMH-OJHOTO 1 1€ B3a€EMO3B’SI30K

MOKJIMBO OOpaxyBaTH Yepe3 rpaBiTallliiHy MOJIEIIb:
. . . _, PixXPj
lij = Gi X —; L (1)

Tij
ne Iij mo3Havae TpaBiTalliifHy B3a€MOJIIF0 MK MICTaMHU [ Ta J, AKa MOXke OyTu

BHpaX€Ha 4epe3 MOTIK 3 OJHOTO MicTa B iHmIe, Pi Ta Pj — BIAMOBIAHO MacH IUX
TOYOK, SIKI (B HAIIOMY BHUIAJKy) MOXHA BHUPA3UTHU 4YEPE3 YMCEIbHICTh HACEJICHHS
MICT [ Ta j , 7;; — BiACTaHb MDK i Ta j , Gi — KOE(IUi€HT MPONOPUIHHOCTI, b -
€KCIIOHEHTH BI1JCTaHI.

Kepytouuce npuHinmnamu nooyJoBU MNPOCTOPOBUX MOJENEH, Uisl OTpUMaHHS
OUTBII 3Ba)KEHOT CUCTEMH IS JOCHIIKEHHSIM HamMu oOpaHo 17 MICT 3 HaceJEeHHSAM
Oinpmie 1 MuTH. 4ONOBIK, a came: AHkapa, benrpan, bepmin, bptoccens, bynamemr,
byxapect, Bapmagsa, Bigens, Kuis, Jlongon, Manpua, Mincek, Mocksa, [lapux,
[Ipara, Pum, Codisi.

KoeditienT nmponopiiifHOCTI y JaHOMY BHIIAJIKY, Ha Hallly TyMKY, HaOyBaTUMe
TaKOTO BUTJISTY:

Gi = ki1 + kip + ki3, (2)
ne k;; — 3BelIeHH KOe(DIIIEHT KUTTENPUAATHOCTI, K;» — 3BeIeHUI KOedIIlieHT
013HEC-aKTUBHOCTI, k;3 — 3BeleHNH KOe(IIIEHT TYPUCTUIHOI TPUBAOIHUBOCTI.

Boanouac y mocmikeHHI MU BUXOIWJIM 3 TOTO, IO KOJHA MIJACHCTEMa HE
MOKE ICHYBaTH OKpPEeMO BiJ 3aranbHOi cuctemu. Came ToMy Hamu Oyia iHTeTpoBaHa
KOHIICTIIIISI 3B’S3KY JOCHIDKYBAHUX MICT 13 3aTraJIbHUMH €KOHOMIKaMH ITUX KpaiH i
BCHOT'O CBITY. MM TaKkoX BUXOJWJIM 3 TOTO, IO 3aMOPYKOIO MPOIBITAHHS MICTA € HE
nuiie oro reorpadivyHa NpuBabIMBICTh 1 KIJIBKICTh aKTUBHOTO HACEJICHHS, a TaKOXK
T€, HACKUIbKU MICTO € KOMGOPTHUM JJii MOro MEIIKAaHIIB, YU J0al0Th BOHHU IPO
MICTO 1 OB SI3YIOTh 13 HUM CBOE€ MallOyTHE, HACKUIBKHU Y MICTI MpOILIBiTae O13HEC, 1110
CTBOPIOE MPUTOK poOOUOi CHiIM Ta (PIHAHCIB, HACKUIBKUA MICTO € MPUBAOIUBUM IS
TYPHUCTIB, 110 TAKOX MO3UTUBHO BIUTMBAE HA PO3BUTOK 1HPPACTPYKTYPH MiCTa.

[Ipyu 1upoMy KOe(DIIEHT >KUTTENPUIATHOCTI BU3HAYAETHCS HA OCHOBI
HIOPIYHOTO PEUTHHTY HAWNPUBAOIMBIIIMX MICT JJIs JKUTTS Ha IUIAHETI, IO
onmyOiKoBaHuM >xypHanoM HOBUH «The Economisty», sikiil BpaxoBye piBHI PO3BUTKY
1H(PACTPYKTYpH MICTa, OCBIYEHOCTI, KYJbTYPH Ta HABKOJMIIHBOIO CEpEeIOBUIIA,

MEJHIIMHU Ta CTaOUILHOCTI, a caMe:
140
ki, =— 3
=2 3)
ne ki;— xoedimieHT XUTTENPUAATHOCTI, 140 — KUIBKICTh YYACHUKIB PEUTHHTY,
Ri— BIANOBIAHUI paHT y PEUTHHTY.
KoeditieHT 0i3HEC-aKTUBHOCTI BHU3HAYA€THCA HA OCHOBI IIOPIYHOrO 3BITY

CeiToBoro baHky miono Oi3Hec-kIiMary JepxkaB. Y CTBOPEHIM MOAENl CTOJMII
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PO3TISAAAIOTECS K EKOHOMIYHI OCEPEIKH JepkaB 3 HaOyTTSAM BIJIMOBIIHUX
MaKpOEKOHIYHUX MOKA3HUKIB JEPHKaB.

3 nomik Maibke 30 TOKa3HUKIB IS JaHOTO JOCHIIKeHHA Oynu oOpaHi
HACTyMHi: piBHI 0i3HEC-CBOOOIM, TPyAOBOi CBOOOAM, CBOOOIAM PHHKIB, (piHAHCOBOI

CBOOO/IH.
_ BFi+LFi+TFi+FFi

ki, = , 4)

186
ne ki, — 3Bemenmii KoedimieHT Oi3Hec-akTUBHOCTI, BFi — piBeHb Oi3HEC-

cBoboau; LFi — piBeHb TpyaoBoi cBobomu; TFi — piBeHb cBOOOAM pUHKIB, FFi —
piBeHb (piHAHCOBOT CBOOOAM; 186 — KUTBKICTh YUaCHUKIB PEUTHHTY.

KoeditieHT TypuCcTHYHOT IPUBA0IMBOCTI BU3HAYAETHCS HA OCHOB1 00’ €/THaHHS
psAIy TOKA3HMKIB JIJISI KOXKHOTO MicTa, 30KkpemMa: KiabkocTi ram’ stok UNESCO, BH3
13 CIUCKY HaWKpallldx Ha IUIAaHETi, My3€iB 13 CIUCKY HaWOLIbII BiABIIYBaHHX B
€Bporri, pecTopaHiB 13 CHUCKYy HaWKpallMX Ha IUIAHETI, aBlaKOMMaHii 13 CIHCKY

HaWKpallux Ha MJIaHeTi; piBHA Bi30BOi Jgibepamizalii. Yci JaHi OTpuMaHi 13 Tamy3eBuxX
PEUTHHTIB.
kiz = %1 + Xz + X3 + X4 + g5, (5)
ne k;z;—3BefeHni KOe(IIIEHT TYpUCTUYHOI MPUBAOIUBOCTI, X;; — KOSQIIEHT
ICTOPUKO-apXITEeKTYPHOI CHAIIIMHA, Xj»— KOEQIIIEHT HAYKOBOTO TMOTEHINANTY, X;3—
KOe(]illieHT KyJIbTYpPHOI CHAIIIUHU, X;, — KOCQIIMIEHT PO3BUTKY PECTOPAHHOTO
0i3Hecy, X;z — KoedilieHT Bi30BO1 Jlidepami3ariii.

ExcrnionenTa BificTaH1 MK KOXKHOIO TTapOIO MICT PO3paxoByBajlach sIK CEpeaHii
yac, 3a KWW JIITaK JA0JIa€ BIICTaHb BiJl I JI0 J.

[IpoBiBIIM BIAMOBIAHI PO3pPaXyHKH 1 CHIBCTABUBIIM iX 13 €KOHOMIYHUMH
MMOKa3HUKAaMHM  BUIMOBIAHUX  KpaiH (TaKUM YHWHOM  MOXJIMBO  CITIBCTaBUTH
3MOJIENIbOBAaHY 3aMKHEHY CHUCTEMY 3 PEAIbHO ICHYIOUOI0 MPOCTOPOBOIO CHCTEMOIO),
OyJ10 OTpUMAaHO TaKi pe3yJbTaTH.

VY upomy pocnimpxeri BBII Ha nymy nacenenns™ (mami — BBII) BignmoBigHux
KpaiH €Bponu Oyau NpUNHHATI 32 BEJIMUMHU 1100 SKUX MPOBOJUIOCS CIIBCTABICHHS.

AHani3 OTpUMaHUX PO3paxyHKIB MIATBEPAXKYE TIMOTE3Y, 110 3alpPOIIOHOBAHA
rpaBiTaliiiHa MOJIeJIb OMKUCYE B3a€EMO3B’SI3KM MK MICTaMHU SIK Y 3aMKHYTIH CUCTEMI,
TaK 1 MO BIAHOILIEHHIO JO0 3arajbHOI MPOCTOPOBOI CHUCTEMH, 1 BCTAHOBIIOE NPSIMUI
3B'I30K MDK PIBHEM PO3BUTKY €KOHOMIKM PEriOHY Ta MOOUIBHICTIO JIIOAEH y wiid
CUCTEMI.

Tak, Binens 3 Hacenenusm B 1 840 573 you., sike € MeHIIUM, HIX y MiHCBKY
(MOCIB  OCTaHHIO CXOJIMWHKY PpEWTHHIY), BIJ3HAYA€ThCS 3HAYHUM BIUIMBOM Ha
MPOCTOPOBY cucTeMy. Po3ramoBaHuil ayxe BUTIAHO reorpadiyHo, BIH Mae yci
MOXJIMBOCTI JJIsl CTAJIOTO PO3BUTKY MICTa, IO HEOJHOPA30BO IJIKPECIIOBAIOCH
BCiMa MOKJIMBUMHU PEUTHUHTAMHU, B SIKUX 1€ MICTO MOCIJIA€ TIEPIIi CXOIUHKH.
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Taomun 1.
P.P;
Cromuui | L;; = kik;k3 (d—z) Paur | Ipouent Kpaina BBIT
ij
Bineusn 102 116 1 100,00% | ABctpis 19
Benuko
Jlonnon 14 807 2 93,70% | bpuranis 24
bepnin 13 446 3 87,50% | Himeuunna 18
[Tapux 10 676 4 81,20% | dpanuis 25
Bproccenb 4 865 5 75,00% | benbris 23
bypanewr 2970 6 68,70% | Yropuina 45
MockBa 2317 7 62,50% | Pocis 48
Pum 2163 8 56,20% | Itams 32
[Ipara 1 959 9 50,00% | Yexis 36
Bapaiasa 1778 10 43,70% | [lonpma 43
Manpun 1564 11 37,50% | Icnanis 33
Bbyxapect 1203 12 31,20% | PymyHis 58
Kuis 742 13 25,00% | Ykpaina 113
Coois 550 14 18,70% | bonrapis 61
benrpan 433 15 12,50% | CepOist 83
AHkapa 337 16 6,20% | Typeuunna 53
MiHCBK 269 17 0,00% | binmopycs 67

*3a nanumMu MB® na 2016 pik.

Jlonpon mopiBHsHO ¢ BBII BenukoOputanii mocizae apyre CXOJWHKY,
OCKIJIbKH 3 MOKa3HUKOM KOM(OPTHOCTI KUTTS € aOCOIIOTHUM JJEpOM. AHATIZYIOUH
OTPUMaHHI pPE3yJIbTaTU MOKHA AIUTH 1O BHUCHOBKY, 10 JIOHAOH € (iHaHCOBUM
LEHTPOM BCI€i CHCTEMM 1 Ma€ MOTEHI[la]l BUCTYNAaTH MOTATOM E€KOHOMIKH KpaiHW,
AKII0 OyyTh 3p00JIeHI MPaBUIbHI BUCHOBKH Ha MOJITHYHOMY PIBHI KpaiH, 30KpeMa
TOM cammii Brexit, 1110 Moke 3HaYHO HAITKOJUTH €KOHOMIIIl IIbOT'O PETiOHY.

bepnin — po3paxyHKW BHSIBWIM TPsIMYy 3aJEXKHICTH MDK PO3POOJICHOIO
IpaBITAIliiHOI0 MOJIEIUTIO Ta ICHYIOYOI0 MPOCTOPOBOIO CHCTEMOIO.

[Mapmwx — no BigHOwmeHHIO 70 BBII ®panuii po3pobieHa 3aMKHyTa cucTema
BUSIBUJIA TIPSIMY 3aJICKHICTb.

bproccenb — po3paxyHKH BHUSBUIM TIPSMY 3aJ€XKHICTH MDK PO3POOJICHOIO
rPaBITAIlIfHOI0 MOJCIII0O Ta ICHYIOUOK IPOCTOPOBOIO CHUCTEMOIO, 3 TIEBHOIO
KOpEJSIIi€o 1o BigHOIIEeHHIO 10 [lapmka, sikuii Mae OUTbITy KUTBKICTh HACEICHHS,
OT)K€, BIAMOBIIHO O MPUHIMIIB MOOYIOBU TIpaBITAlIMHUX MOJENIeH Mae OuIbIIry
KIHETUYHY €HEPTIIO.

Bypanemr, Matoun cepeliHi MOKa3HUKHU KUIBKOCTI HacelieHHd Ta piBHsS BBII
BIJIHOCHO JOCTIPKYBaHHMX JI€p)KaB, MOCIAa€ BUCOKE MICIIE B PEUTHHTY, Ha IO
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BIUIMHYJIM CHIPUATIMBI YMOBU BEJCHHsS Oi3HECy Ta KOM(OPTHOCTI KUTTA B I[LOMY
MICTI.

MockBa, Maroud HaAWOUTBIIIE HACENEHHS Cepel MOCTIDKyBAaHUX MicT (110
CYTTEBO BIUIMBA€ Ha po3po0JieHy CHCTEMY B IIJIOMY) 1 cepeaHiii pieenb BBII, mocina
BHCOKE MiCIle, HE 3Ba)KalOUu Ha Te, 10 3HAXOAMTHCA B YK€ HE3PYyYHOMY MicCIll B
O3S AYyBaHIM MOJIETII.

Pum mociB BOCbMY CXOJIMHKY, MaloOuyd MOKa3HUKU BHILE CEPEIHBOrO MO0
piBHS KOMMOPTY KUTTA Ta €KOHOMIYHOI aKTHUBHOCTI, 3 TI€BHOIO KOPEJISINIEI0 Ha
30BHIIIHI (pakTopH, Ta Bianosigae piHio BIIII kpainu.

[Ipara — no BinHomenHto 10 BBII Yecbkoi PecyOmiku po3pobieHa 3aMKHyTa
CHCTEMa BUSBHJIA IPAMY 3aJI€KHICTb.

Bapmasa — mno Bignomennio 10 BBII PecnyOmiku Ilosbmia pospobiena
3aMKHYTa CUCTEMa BHUSBHIIA IPSIMY 3aJICKHICTb.

Manpun — o BinHomeHHto 10 BBII kpainu po3paxyHKH BUABHIIMCS HANO1IbIII
HETaTUBHUMH, IO YaCTKOBO IMOSICHIOETHCS BIJCTAHHIO BiJl ILIEHTpPa CHCTEMH Ta
HEBEJIMKUM HACEJIEHHSIM MiCTa.

Byxapect — no BigHomenHto 10 BBII PymyHii po3pobiieHa 3aMkHYyTa cuctema
BUSIBWIA IPSAMY 3aJI€KHICTb.

KuiB — no BigHomenHto 10 BBII Ykpainu po3paxyHKU BUSBWIUCS HAOUIBII
MO3UTUBHHUMM, 1110 TOBOPUTH MPO MOTEHLIAJ A0 PO3BUTKY periony ta pocty BBIL

Codis — nmo BigHowmeHHo 10 BBII Bosrapii po3po0iieHa 3aMKHYTa cucTema
BUSIBWJIA MIPSMY 3aJI€KHICTb.

benrpan — mo BimHomenHto no0 BBII Cep0ii po3paxyHKH BUSBHIUCH JACIIO
BUIIMMH, Ha 1110 3HAYHO BIUIMHYJO TeorpadiyHe posramryBaHHs. Lle cBiquuTh mpo
MOTEHIIIAJT IIOA0 PO3BUTKY Ta pocty BBII.

AHkapa — no BigHomeHHIO 70 piBHA BBII gepskaBu oTpuMaHi po3paxyHKU
BUSIBWINCH 3HAYHO HIDKYMMH, 110 CIOPUYUHEHO PIBHEM EKOHOMIYHOI CBOOOAM Ta
BIJICTAHHIO BiJ] IICHTPA CUCTEMH.

MiHCBK, MalO4Yu BiJHOCHO BHCOKMI moka3zHuk BBII, mociB ocranHe micrie, 110
CIPUYMHEHO Oarathbma (hakTOpaMu, 30KpeMa, YMOBAMH 00 KOM(MOPTHOCTI KUTTS
Ta PIBHEM TYPUCTUYHOI NPUBAOIMUBOCTI.
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AHHOTALMSA

B maHHOM wuccnemoBaHWM OBLI TIPOBEJCH aHAIM3 B3aMMOCHCTBHS Hambosee
3aCeJICHHBIX CTOJHI EBpPONBI C IENbI0 HCCIEAOBAHUS SKOHOMHKO-TPAHCTIOPTHBIX
B3aMMOCBSI3€H MKy HUMHU.

PykoBOJICTBYSICh MPUHIUIIAME TTOCTPOCHHUS TPABUTAIMOHHBIX MOJEJCH, ObLIa
CMOJISITMPOBaHa 3aMKHYTasi CUCTEMa W TOJTYYCHHBIE pacdeThl ObLTU TPOBEPEHHBI Ha
qyBCTBUTEIHHOCTh K PEATLHO CYIIECTBYIOIICH MPOCTPAHCTBEHHON CHCTEME.

HecMmoTpss Ha TO, 4TO TOCTPOCHHAs TPOCTPAHCTBEHHAs CHCTEMa HE MOXKET
OTBETUTh HA BOIPOC, KaK YIYUIIUTh YK€ CYIIECTBYIOIIYIO CHCTEMY, TTOCTPOCHHAS
IIPOCTPAHCTBEHHAs CHCTEMa MOXKET MaTeMAaTHYeCKH MOJIEIIUPOBATh ITOBEIACHHE
OTJICJIBHO B3ATHIX OOBEKTOB 3TOH CHCTEMBI.

Annotation

In this study an analysis of the interaction between the most populated European
capitals was conducted with particular focus given to economic and transport
interconnections.

Guided by the principles of construction of gravitational models a closed system
was simulated and obtained results were compared with real spatial system.

Although the constructed spatial system cannot answer the question of how to
improve the already existing system, instead the constructed spatial system can
mathematically model the behavior of individual objects of this system.



