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Y cy4yacHomy csimi, 0e supyroms 2106ani3ayis
ma iHmepHayjioHanizayjs, 0yXe BaXJ1UBOI Mpo-
6/1eMoH0 ocmaroms NUMaHHs1 BiliIHU ma Mupy, a
MaKoX 20HKa 030POEHb KpaiH, Wo Maroms npe-
meH3ii 00Ha 00 00HOI. OCcob/IUBO akmyaslbHOK
Ha menepiwHit Yyac ysi npobsiema e 07151 Ykpaiu,
OCKifIbKU YacmuHa Hawoi KpaiHu € OKyrMoBaHoIo,
silickkosuli KOHGbikm Ha Cx00i mpusae, kpa-
IHa roHecna Be/luYesHi eKOHOMIYHI ma demo-
2pacpiuHi 36umKu. Y pobomi po3a/sisidaromsCcs
maki MUMaHHs1 sIK CymHICMb 20HKU 036O0EHb;
cydacHi meHOeHyii Bumpam Ha 06OpPOHYy Yy
cs8imi; MamemamuyHe MOOE/IOBaHHST MPoOMuU-
CMOSIHHSA YKpaiHu ma Pocii ma aHasiiz sumpam
Ha 0BOPOHY Y4YacHUKIB Ub020 KOHGh/Kmy 3a
00rMomo2ot0 - QuHamiYHoI Modesii - PiyapdcoHa.
Memoro po6omu € OO0C/IONeHHS] MeHOeHyji
3MiHU Bumpam YkpaiHu ma Pocii Ha 060pOHY.
HaykoBoto HOBU3HOK fpayi € me, Wo 00 Kia-
CUYHOi Modenii  PiyapocoHa MporoHyeEmMbCs
0odamu YUHHUK, 1os’si3aHull i3 caHKyisgmu, wo
3acmocosytombscsi 90 Pocitickkoi  dedepayii
MIDKHaPOOHOK  Cri/lbHOMOK. [/ BUPILUEHHST
rnocmag/neHux 3asdaHb 6y/10  BUKOPUCMAHO
Memoou ModesoBaHHsI, 360py iHghopmayii ma
PO2HO3YBAHHS.

KntouoBi crnosa: sumpamu Ha 060pOHy, 8a/10-
Bull  BHYmMPIWHIU podykm, CcaHKyji, Mooesib
20HKU 036POEHb.

B cospemeHHOM mupe, 20e bywyrom e106a/1u-
3ayusi U UHMepHayUOHa/Iu3ayusi, 04eHb BaX-

Holi rpobsiemoli BO3HUKaKM BOMPOCk! BOUHbI
U Mupa, a makxe 20HKa BOOPyXeHul cmpaH
umMerom rpemeHsuu opye K opyay. OcobeHHo
aKkmyasibHol 8 Hacmosiujee BpPeMsi ama npo-
6/1emMa 0719 YKpauHbl, MOCKO/IbKY Yacme Hawel
cmpaHb! OKKyrnuposaHHoU, 8 decsimu 0bs1acmsix
Hawez0 eocyoapcmsa 88e0eHO BOEHHOE 10/10-
JXeHue rioce agpeccuu Poccuu 8 A308CKOM
Mope U coxpaHsiemcs y2po3a nosHomacwmao-
HO20 BMOPXEHUs1 Poccuu Ha meppumopuio
Hawezo 2ocydapcmsa. B pabome paccma-
mpusaromcesi makue BOrpoCkl Kak CywHOCMb
20HKU BOOPYeHUU; coBpeMeHHble meHOeHyuu
pacxodos Ha 060POHY 8 MUpPe; MPOmMuUBOCMO-
fIHUE YKpauHbl U Poccuu U aHasiu3 pacxooos
Ha 06OPOHY y4acmHUKOB 3MO20 KOHhAUKMAa
Cc rnomowpto Modesu PuyapocoHa. Llenso
pabombI s18/semcs ucc/iedosaHue meHoeHyuu
U3MeHeHus1 3ampam YkpauHbl U Poccuu Ha
060poHy. HayyHoli Hosu3HOU mpyoa sesemcs
mo, Ymo 8 knaccuyeckol modenu PuyapdcoHa
npednazaemcsi 0obasums ¢hakmop, CBsi3aH-
HbIl € CaHKYUsIMU, KOmopble MpUMeHsItomesi
K Poccutickoli ®edepayuu MexoyHapOoOHbIM
coobwecmsom. [J/1s1 peweHusi ocmas/ieHHbIX
3a0a4y 6blu UCMo/b308aHbl MemMoObl Mooesiu-
posaHusi, coopa UHghopmayuu U nposHo3upo-
BaHUS.

KntoueBble crnoBa: pacxoob! Ha 060POHY, Ba/l0-
B0l BHYmpeHHUU npodyKm, CaHKYuu, MOOE/b
20HKU BOOPYeHuU.

In today's world, where globalization and internationalization are aroused, war and peace, as well as the arms race of countries that have claims to each
other, are a very important issue. This problem is especially relevant for Ukraine as a part of our country is occupied, the military conflict in the East con-
tinues, the country suffered huge economic and demographic losses. The paper deals with such issues as the essence of the arms race; current trends
in defense spending in the world; mathematical modeling of the confrontation between Ukraine and Russia and analysis of the costs of defense of the
participants in this conflict by means of a dynamic Richardson model. This model was proposed by Richardson's research of the dynamic process of the
arms race, which preceded the First World War. The essence of the model lies in the fact that if the state feels the presence of a military threat from another
state, the more weapons the enemy possesses, the more arms will be sought by the state in response to its perceived threat. However, at the same time,
the state is forced to solve and urgent social tasks, and can not transfer the entire economy to military production. Consequently, the more state-owned
weapons are, the less extra armaments it can acquire because of the existing cost burden. Thus, with the help of a model with known values of the coef-
ficients and the level of armaments of the conflicting states in previous years, one can predict the level of armaments in any next year. Forecast of future
military expenditures will enable to effectively plan further government actions to overcome the conflict and its consequences. The scientific novelty of the
work is to add to the classical Richardson model a factor associated with sanctions applied to the Russian Federation by the international community. In
this paper, the weapon race model is used to determine trends in the cost of defense for Ukraine and Russia rather than a clear quantitative forecast for
the future, since the model is constructed in such a way that the increase in defense spending is directly proportional to the corresponding expenditures
of the rival, and the levels of GDP and directly military The costs of Ukraine and Russia are not comparable. The simulation results showed that if Ukraine
continues to demand repayment of damages in the Donbass and Crimea regions, while it will be supported by the world community sanctions against the
Russian Federation, Russia will be forced to reduce the rate of increase in military expenditures due to reduced resources.

Key words: defense expenditures, gross domestic product, sanctions, model of arms race.

MocTtaHOBKa nNpoGnemMu. Y Ccy4yacHOMY CBITi,
Oe BUpYKTb rnobanizayis Ta iHTepHauioHanisauis,
OyXe BakIMBOK NpPo6/eMo MNOCTaTb MNUTAHHS
BiliHM Ta MUpPY, @ TakoX FOHKM 036POEHb KpaiH, Lo
MatloTb NPETEH3ii ogHa A0 oaHo1. Oco6MBO akTyaslb-
HOK Ha TenepiwHiii Yyac us npobnema € ans Ykpa-
THM, OCKifIbKN YacTMHa HallOol KpaiHu € OKYMNOBaHOL0,

BIICbKOBMI KOHONIKT Ha CXogi TpuBae, kpaiHa noHe-
cna BenmyesHi eKOHOMIYHI Ta gemorpacdpiuHi 36UTKN.
HeobxigHO NpoBOAMTY [OCNIMKEHHS BUTPAT Ha 060-
POHY ANt NPUAHATTSA NEBHUX NOAITUYHNX PilLIEHb.
AHani3 OCTaHHIX [ocnimKeHb | MyGniKawin.
LocnimKeHHAM  MUTaHb  MOAE/OBaHHS  €KOHOMIYHOI
OVNHaMIKW, BUKOPUCTaHHSA MaTemaTuyHuX Mogenein B
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noniTLi 3aimManmcs Taki B4eHi, sk JleeaHgoscbka |.B. [8],
BepexHa E.B. [1], OeHuciok C.I. [5], Oertapbos A.A. [4],
LLnsan AA. [7], Bpoacbkuii FO.B. [2] Ta iHwwi. Takox Moae-
JIIOBaHHA MONITUYHNX KOHCPNIKTIB BUBYaIM Taki BigoMi
3apy6ixHi BUeHi, sik MaiiepcoH PB. [10], MepccoH T. [11],
NeiiB Y. [9] Ta iHwWi. OgHaK, HE3BaXKAKOUN HA IHTEPEC BYe-
HUX [0 Takoi Temu, SIK MOAEMOBaHHS MOAITUYHMX NPO-
LieciB, HEOCTATHBLO yBary NPUAIIAETLCA Nigxo4am Woao
MOZENOBAHHSA MOMITUYHOTO KOHAU/TIKTY MK YKpaiHot Ta
Pocieto, L0 BiAbyBaETLCA Ha CyvyacHOMY eTari.

MocTtaHoBKa 3aBAaHHA. MeTOl0 po60oTK € AO0CAI-
[PKEHHS TEHAEHLjn 3MiHM BUTpaT YkpaiHu Ta Pocii
Ha 060OpOHY 3a 4OMOMOrOK MOAEeNi roHKM 036pPOEHb
PivapgcoHa. 3a gonomorowd mogeni npu BiAOMUX
3HaAYEHHAX KoeqiLIEHTIB | piBHS 030POEHb KOHM/TIKTY-
I0UMX fepXaB B NonepefHix pokax, MOXHa nporHosy-
BaTV BE/INUVHY PiBHA 030POEHD Y Oyb-AKOMY HaCTYyr-
HOMy poui. [porHo3 maribyTHix BiliCbKOBUX BUTpaT
JacTb 3mory eekTMBHO crijlaHyBaTu noganblui Al
ypa4y ANs NofoNaHHA KOHQAIKTY Ta Moro Hacnigkis.

Buknag OCHOBHOro martepiasly AOCAiIKEeHHS.
[ns  BperynioBaHHA  MDKAEPXaBHUX — MONITUYHUX
KOH(/NIKTIB 3aCTOCOBYIOTb METOAM MaTteMaTuyHOro
MOZE/IOBAHHSA, OCKifIbKM BaKNMBO [AOCIAUTA YMH-
HVKW, WO BM/IMBAKTh Ha PiBEHb BUTPAT Ha 0O0POHY,
X AMHaMiKy Ta TEHAEHLIT pPO3BUTKY.

OHKa 0306pPOEHb — Lie SKiICHe Ta KifibKicCHe cynep-
HULTBO Y BIliCbKOBI chepi MK KpaiHamu ym 6nokamu
KpaiH, SKi NPOTUCTOATL OANH OAHOMY Y NParHeHHi 4o
CBITOBOIO NaHyBaHHs. BoHa BUABNSAETLCA Y NPUCKO-
PEHOMY HaKOMMWYEHHI 3anaciB 36poi Ta BiliCbKOBOI
TEXHIKM, TX Y4OCKOHa/IEHHI Ha OCHOBI MiniTapu3oBa-
HOI €KOHOMIKM i LUMPOKOTO BUKOPUCTaHHS [OCATHEHb
HTIM y BiiicbkoBuKX UiNsx [3, c. 205].

MogentoBaHHS Ma€ NeBHi nepesaru, LWo A03BOSAE
KpaLle 3po3yMiTu cuTyalito Ta 3p0OUTH NEBHI BUCHO-
Bku. lMo-nepwe, mogens gonomMarae opmanisysaru
noaji, Wo BigdysaTbCA B CycninbCTBi. [lo-gpyre,
MOZE/b [O3BOJIAE EKCMIILUTHO onucaTy ghaktopu ta
MeXaHi3Mu, WO MOACHIOTbL HeddOpMasibHI NPOrHO3N.
Mo-TpeTe, mofeni [03BOMAIOTL OMNepyBaTy 3 CyTHOC-
TAMU BifIbLL BUCOKOIO PIBHS CKIAAHOCTI, HDK TUMU LLIO
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Puc. 1. CBiTOBI BilicbKOBi BUTpaTn

Lkepeno: sipri.org [22]

<V} Bunyck 27.2019

NMOPOMKYE Halla iHTYiUist abo cnoBecHi onucu. B3arani
mMaTemaTtuka € KOPUCHOK B SKOCTI 3ac06y J10r4HOro
BVUCHOBKY Ta CWUCTEMATUYHOIO OMepyBaHHSA MOHAT-
TAMK. [lo-ueTBepTe, MaTemaTvyHe MOZE/THOBaHHS
[03BO/ISIE PI3HUM HayKOBMM AMCUMNIiHAM OOMiHIOBa-
TMCA JOCMiAHULBKMMUY 3acobamMm Ta npuiiomamu [6].

Po3rnsaHemo TeHAeHLUji BUTpaT Ha 060POHY Y CBITI.
Y 2017 pouj 3a gaHummu CTOKrO/IbMCbKOTO iHCTUTYTY
JocnigxeHb BiHM Ta mupy (SIPRI) CBITOBI BiliCbKOBI
BuTpaTtn cknann $1,739 MsH.

Haiibinbwe Butpatunm Ha obopoHy CLUA, Kutai,
Caypiscbka Apasisi, Pocis Ta lHAjs1. Ha Ui kpaiHv npunagae
60% ycix BilicbkoBUX BUTpaT. Ha puc. 1 HaBeAeHO 3MiHU
y CBITOBMX BiliCbkOBMX BUTpatax 3a 1988-2017 pokuw.
HesBaxaroum Ha HeBenvkuii cnag, y 2013-2014 pp., Bild-
CbKOBI BUTPATW BCE XX Mal0Tb TEHAEHLIjt0 [0 3POCTaHHS.
CLUA 3anunwarTbes KpaiHow-MigepomM 3a BuUTpaTamm
Ha 06opoHy i y 2017 pouj BoHM cknanm $610 mnpa.
Ye Oinbll HK 2 OecATWIITTA MU MOXEMO CrocTepi-
ratm 3a 3pocTaHHAM BuTpar Kutato, ki y 2017 poui
cknamm $228 mnpga, Y 3arasibHomy 06csi3i Butpar Kurali
Mae 4actky B 13%. IHAjs, y CBOKO uyepry, Butpartuia
$63,9 mnpa. 3a gaHumn SIPRI, y 2016 pouj kpaiHu cBiTy
BUTPaTWIN Ha 060poHy $1686 Mnpa. MepLui micusa noci-
pann CLUA, Kntaii, Pocis, Cayajiscbka Apasis Ta [Hais.

PosrnaHyBwn AaHi caliTiB [epxaBHOi Cyxom
CTaTUCTUKM YKpaiHu [16] Ta PeaepasibHOT Cryx6u
ctatuctukm Pociicbkoi ®egepauii [17], M1 npoaHa-
nizyBann BuTpatu YkpaiHn Ta Pocii Ha 060poHy 3a
2014-2018 pp. (Tabn. 1).

Tabnmuya 1
Butpatu YkpaiHu ta Pocii 2014-2018 pp.
(mnpa pon.)
ButpaTtu Ha 060pOHY

YkpaiHu | A6contotHe | Pocii | AGcontoTHe
(x) BiAXVUNEHHs (y) BigXuneHHs

2014 55 - 84,5 -
2015 3,06 -2,44 67,0 -17,5
2016 | 2,329 -0,731 48,4 -18,6
2017 | 2,451 0,122 66,3 17,9
2018 | 2,937 0,486 45,69 -20,61

Poku

Y 2015 T1a 2016 pokax
BUTpPaT Ha 060pPOoHY Ykpa-
THW naganu, npoTe ue Bif-
6ysioca yepe3 3pOCTaHHSA
Kypcy Qnonapa. Y Haui-
OHasIbHI  BaNoTi  YKpa-
THW — TPUBHI BUTpaTn
3 KOXHVWM pPOKOM 3poc-
Tanun. Tak, Hanpuknag, y
2014 poui YkpaiHa BuTpa-
Tnna 45,5 mnpa rpH Ta npu
Kypci Ha Toli yacy 8,27 rpH
P 3a fgosap  OTPUMYEMO

$5,5 mapga. Ay 2015 poui
KpaiHa 36inblimna BuTpaTu
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[0 49,9 MipA rpH, NpoTe Yepes 36i/bLUEeHHS KypCy
fonapa fo 16,28 rpH 3a fosiap, TO OLEPXYEMO
$3,06 mnpg. Pocis x Hacnpasgi 3MeHLlyBasia CBOl
BiiCbKOBI BUTpatn nuwe y 2016 poui. Ane AKWwo
po3rnsgaTt B A0/1apoBiit BaNOTi MOXHa nob6auntu
peasibHi BUTpaTn Ha 060POHY.

MoniTonorn AiilaM BUCHOBKY, WO A1 aHanisy
6iNbLIOCTI  MDKHAPOAHMX KOHQUNIKTIB 3a OCTaHHI
200 pokiB MOXHa BUKOPWCTOBYBATWM MOAE/b TFOHKM
036poeHb PivapacoHa. Bussunocs, wo 3 30 KOH-
pNIKTIB, WO CYNPOBOMKYBa/IMCA FOHKOK O36POEHb,
25 3aBepwnancs BilHOW. A 3a BiACYTHOCTI TOHKM
036pOEHb TisbkM 3 i3 70 KOHMAIKTIB Npussenu [o
BiliHN. [OHKa 036POEHb MOXE TaKOX 3aBepLunTUCH i
MWPHO, AKLLO OfiHa 3 AepXXaB NOCTPaxaae Bif eKOHO-
Mi4HOro kpaxy [5, c. 302].

Po3rnsiHemo TeopeTuyHy 4YacTUHY MOZesi FOHKM
036poeHb PivapacoHa. Mogenb PivapacoHa po3srns-
[ae KOHNIKTHY cUTyaLito, B AKY MOXYTb NOTpanuTtu
(a B Hawin cuTyauii BXe noTpanuan) kKpaiHu. OAns
3pPYYHOCTI 0fHa KpaiHa no3HavaeTbes X (YkpaiHa), a
iHwa — Y (Pocisl). To6To BUTpaTh KpaiHu X no3Hava-
toTbca x=X(t), a kpaiHn Y — y=y(t). Mogenb cknajga-
€TbCS 3 TPbOX MPUMNYLLEHb.

MpunyuweHHa 1. KpaiHa X 036poteTbCs nob6oto-
IOUMCb MOTEHLINHOT 3arpo3un BiiHWM 3 60Ky KpaiHu Y,
sIKa, Y CBOKO Yepry, 3Hatouu Npo 3poCTaHHA BUTPAT Ha
036pOEHHSA KpaiHN X, Takox 36iNbLUye CBOI BUTpATK
Ha 036pOo€EHHS. KoXXHa KpaiHa 3MiHI0 LWBUAKICTb Hapo-
WeHHs (abo CKOPOYEHHS) 036POEHb MPOMNOPLIHO
PiBHIO BUTpAT iHWOT KpaiHW. To6TO MoeNb MOXHa
nogarun y BUrnsai CUctemu:

de_
j; 8
a P

e ai B — pogaTHi NocTiliHi (KoediyieHTn).

OpfHak 3a Takoi cuTyalil piBeHb 030POEHHSA HIUNM
He NIMITYeETbCA. TOMY MnpaBi YaCTUHU LUMX PIBHSHb
HeoOXiZHO KopurysaTw.

MpunyweHHa 2. Yum Ginblunii NOTOYHWIA piBEHb
BUTPAT KpaiHM Ha OOOPOHY, TUM MEHLUA LBUAKICTb
oro 3pocTaHHs. Lle A03BOMISIE BHECTM MEBHI 3MiHUN Y
nonepesHIo cxemy:

K y—yx
i
dy 2
2 _Bx-6
— Bx-0oy

fe y i 6 — poaatHi NOCTIlHI.

MpunyweHHs 3. KoxHa kpaiHa Hapollye 036po-
€HHS, KEepywuucb CBOIMU [AepPXaBHUMU IHTEp-
ecamu i1 BOPOXICTI [0 CYCiAHbOI KpaiHu, HaBiTb
SAKWO USA KpalHa He 3arpoXye iCHYBaHHIO AaHol.
TO6TO y KOXHOT 3i CTOPIH € MeBHi NpeTeHsii ogHa
[0 OfHOT, yepes SKi i cknasacs KOHMAIKTHa CUTy-

auia. i npeTeHsii no3HayMmo yepesz aib (ai b —
[0OaTHI MOCTIHI).

'PYHTYIOUMCh Ha BCIX TPbOX MPUMYLLEHHSIX, OTPY-
MYEMO CUCTEMY PIiBHSIHb:

@—a —yx+a

d y=v

dy 3)
—=pBx-0y+b

= Bx-0oy

Ocb MV i OTpUMaIn Mofesib TOHKN 030POEHB.

MpoTe, Ha Haly AYMKY, Y cuTyauii KOHQMIKTY MiXK
YkpaiHoto Ta Pocielo HeobxigHO Jogaty e OfHe
NPUNYLLEHHS.

MpunyweHHa 4. Ha mixHapogHili apeHi gii Pocii
3aCyHKyH0Tb Ta 3aCTOCOBYOTb MPOTU HET caHKL,i, Lo
CKopouye Ti maTepianbHi pecypcu. HeobxigHO BHECTK
Taki gofgaTHi NocTiliHi Ak d i c. TO6TO OTPMMAEMO Taky
CUCTEMY PIBHSIHb:

dx
—=qy-yx+a—-d
” y—yx+a

LA =Px-0y+b-c
dt

[ns Toro, wWo6 po3rnsgHyTU NPakTUYHY YacTuHY
MoZesii, NoTpibHO 3a3HaunTy We Aeski gaHi, Heob-
XigHi Ans po3paxyHkiB. Mogenb nobyaoBaHa Takum
YMHOM, L0 3POCTaHHA BUTpPAT Ha O6GOPOHY MPSMO
nponopuiiHe BiANOBIAHMM BUTpaTam KpaiHu-cynep-
HMKa i OBMEeXYITbCS KifIbKICTIO HasiBHUX PecypciB.
Tomy, ockinibku piBHi BBIM, 3 skoro BUAINAKTbCA
KOLITM Ha 060poHy (Tabn. 1 i Tabn. 2), i 6esnoce-
pefHbO BUTpaTW Ha 060pPOHY 060X kpaiH (Tabn. 3)
KapAVMHa/IbHO  BifPi3HAKTLCA, BaXKKO MOPIBHIOBATU
YKpaiHy Ta Pocito. 3a Taknx yMOB HEMOX/IMBO BU3Ha-
YUTW KiJIbKICHWIA MPOrHO3, MOXHa Nuwe npocnigky-
BaTW TEHAEHLO 3MiH BUTPaT Ha 060POHY YKpaiHu Ta
Pocilicekoi depepalii.

PO3rnsHyBLUN TEOPETUYHY YacTUHY, MOXHa nepe-
XOAWTU [0 npakTuyHoi. [ns noyatky HeobxigHo
nigpaxyBatn KoewmilieHTW, WO 3acTOCOBYHOTLCS B
mMogeni. YkpaiHa nogana no3oB A0 €BPONeiicbkoro
cyay i Bumarae Big Pocii $42,32 mnpg. yepes BTpatu
Big, aHekcii Kpymy [12]. A TakoX HayKoBLi nigpaxy-
Ba/IM BapTiCTb BiAHOBNEHHA [oHbGacy 4epes Biii-
CbKOBI Al Ha i0ro TepUTOPIT i 3a OLiHKaMy eKcnepTiB
BOHM cknasim $0,05 mnpg [13]. To6To npeTeHsii Ykpa-
THM pgo Pocii cknagatote $42,37 mnpg. Ans mogeni
FOHKN 036pO€EHb KoedilieHT a=42,37.

Pocis x 6yna npoTu iHTerpauii YkpaiHn o €spo-
nelicbkoro Coto3y i 3a3Haumnna, Lo 4yepes Taki Aii
3arasibHUii  TOBapoobopoT Pocii Ta YkpaiHu 3Hu-
3uTbesa Ha $4 mnpg [14]. To6To y Hawin mogeni 6yae
BMKOPUCTaHO KoeqilieHT b=4.

Lloao caHkuiii, To Pocis noHecna BefMYe3Hi
BTpatn Big obmexeHb CLUA Ta €Bponelicbkoro
Cotozy. MomiuHnk npesungeHta PP Ceprii nasbes
3asBKB, WO Yy (phiHaHCOBIl ranysi Pocia BTpatnna

(4)
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Tabnmua 2
BasioBuii BHYTpIlLHi/ NpoayKT YkpaiHu 2012-2017 pp.
BB y chakTuuHnx AGCONIOTHE K BB y chakTuuHmnx AGCoONIOTHE
yiHax (MnpAa rpH) BigXWU€HHA ypc ponapa uwiHax (Mmnpg gon) BigXWUN€eHHA
2012 1404,669 - 7.9898 175,81 -
2013 1465,198 60,529 7.993 183,31 7,5
2014 1586,915 121,717 8,2714 191,86 8,55
2015 1988,544 401,629 16,2836 122,12 -69,74
2016 2385,367 396,823 25,5089 93,51 -28,61
2017 2982,920 597,553 28,1473 105,98 12,47
Tabnuya 3
BanoBuii BHYTPIilWHiA npoaykT P® 2012-2017 pp.
BB y ¢hakTuuHmnx AGconTHE K BB y chakTnuHmnx AGconTHE
giHax (Mnpg pyo6) BigXuneHHsa ypc ponapa uiHax (Mnpg gon) BigXuneHHs
2012 68163,9 - 31,8729 2138,62 -
2013 73133,9 4970 30,4215 2404,02 265,4
2014 79199,7 6065,8 32,6587 2425,07 21,05
2015 83387,2 4187,5 56,2376 1482,77 -942,3
2016 86148,6 2761,4 72,9299 1181,25 -301,52
2017 92037,2 5888,6 59,8961 1536,61 355,36
Bif caHKuUin cTaHOM Ha 2016 pik $250 mnpg. Hato- de  —2.44—-0.731+0.122 +0.486
MiCTb MiHICTEPCTBO EKOHOMIYHOIO PO3BUTKY i TOPriB/II = : - - =—0,64 (6)

YKpaiHn BBaxae, WO Ui BTpaTn cknann $25 mnpg.
€BpOCOI03, Y CBOK Yepry, roBoputb MNpo cymy B
$100 mnipg [15]. Ockinbku TOUHOI cymu BTpart Pocii Big,
CaHKUili HeMae, ToMy ANs nigpaxyHKiB MoAeni roHKu
030pO€EHb BI3bMEMO CepefHe apumeTnyHe, TO6TO
$125 mnpg. KoeqilieHT, Wwo noB’a3aHnii i3 CaHKLisiMu
CBITOBOI CniflbHOTM NpoTU Pocii, cTaHoBUTL ¢=125.
Ockinbkn npotn Ykpaidu CLUA Ta €Bpona caHKLiin He
3aCcTOCOBYHOTh, TO d=0.

L1181 cnpoLeHHs 3aHeceMo YCi Halli KoediljieHTun
0o Tabnuui 4. X Ta Y — ue BuTtpatu Ykpaitu 1a Pocii
BignosigHo y 2018 poui. W06 nigpaxysatn koediu-
EHTM a i B, ByN0 CTBOpPEHO Tabnuui BUTpaT YKpaiHu Ta
Pocii Ha 060pOHY, A/18 Yoro 6y/10 BUKOPUCTAHO AaHi
cainTiB [lepxaBHOI CAyX6u cTatucTuMkM YKpaiHu Ta
depnepanbHOi cnyxou ctatucTukn Pociicbkol depe-
pauii (tabn. 2 i Tabn. 3).

YkpaiHa € MOJI0f0l0 [epXaBok Ta Mae MeHL
MiLIHY €KOHOMIKY, HXX KpaiHu-CBITOBI Nigepun. CknagHo
nopisHtoBaTK BUTpaTK Pocii, aka € ofHielo 3 nigepis
Ha MbKHapOHI/ apeHi 3 BUTpaT Ha 060pPOoHY, Ta Ykpa-
THy. MpoTe yepe3 hakTUYHy CUTyaLlito Ha TepuTopii
YKpaiHu, BaX/IMBO PO3IIAHYTU NMUTAHHA aHani3y TeH-
[AEHUi 3MiH BUTpaT [OC/iMKyBaHUX KpaiH Ha 3abes-
neyeHHsi 6e3nekun Ta 060poHMN.

[ns Toro, wo6 nigpaxysatu a 3Haingemo dx/dt, sike
MW BM3HA4YaEMO SIK cepeHe apumeTnyHe abconoT-
HUX BigXW/1EHb BUTPAT HA 060POHY YKpaiHu (Tabn. 2),
3a hopmysioto:

dx  2YAX

dt n
ae AX — BigXWIeHHs1 BUTPaT Ha 030POEHHS, a n —
KiSTbKICTb BiAXUNEHD.

®)

gy} Bunyck 27. 2019

dr 4

A pani i3 cuctemMn MepLloro NpuMyLLIEHHS BMBO-
AVMO O

dx
o= |4t =294 _ 014 (7)
V| |45,69

AHanoriyHo paxyemo 3 Tifibku no Y i oTpUMyeMO
3HayeHHs =3,3.

KoedhiLieHT y BUBOAMMO i3 PIBHAHHA ApYroro npu-
NYLLEHHS:

dx
Ca Y —0,64-0,014%45,60
X 2,037

AHanoriyHo nigpaxoByeMO O i OTPUMYEMO Pe3y/ib-
TaT 60=0,42. Tenep BUTpPaTV Ha 060POHY MatoTb MIMIT
i Mogenb € GiNbLU NPaBAUBOI0.

Y =0,44 (8)

Tabnuuga 4
KoedilieHT Mogeni roHKn 030pPO€EHDb
YkpaiHa Pocis
X 2,937 45,69 Yy
a 0,014 3,3 B
y 0,44 0,42 5
a 42,38 4,00 b
C 0,00 125,00 d

Po3rnsHyBLlWM neplle NPUMYLLEHHS, OTPUMYEMO
pe3ynbTaTy 3a3HaueHi Ha pUcyHKy 2. 3a Liboro npuny-
LLIEHHA KpaiHM He MarTb 0OMEXEHHS Ha HapPOLLEHHS
BiACbKOBMX BUTpAT, TOMY BUTpaTK Pocii MatoTb NOTEH-
LiIHO BUCXIOHWIA XapakTep, a YKpaiHu NOPIBHSHO 3
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Pocieto He 3MiHI0 CBOIX BUTpaAT.

[ani  posrnsaHeMo  npunyweHHa 2.
Pesynbrat nigpaxyHky 3a Apyrum npuny-
LLEeHHAM BigobpaxeHi Ha rpaduiky (puc. 3).
Tenep BXe pe3ynstatn ansa Pocii He €
TakMu MO3UTUBHUMN.

Jocnigumo TakoX BMMB MNPETEH3IN Ha
MPOrHo3 BUTpPaT Ha OOOPOHY, TOGTO nepe-
naemo Ao TPeTbOro NpunyLLeHHs. Pesynsratu
Umx g BigobpaxeHi Ha rpaduiky (puc. 4).

Baunmo, Wo BpaxyBaHHS NPETEH3Il npu-
3BOAMTb [0 3MEHLUEHHS BiliCbKOBUX BMTpaT
Pocii.

e ogHMM BaXXNMBUM (PaKTOPOM € CaHK-
Ljii, TO XX PO3rAsiHEMO iX BM/IMB Ha BUTpaTW.
Ak MM MOXeMOo NobaunTn Ha rpadpiky (puc. 5)
CaHKuii we 6inbll 3rybHO BN/MBalOTb Ha
Pociiiceki BilicbkoBi BUTpatu. To6TO, SKLLO
36i/1bLUYBaTK caHKLil npoTu Pocil, i BuTpaTtn
Ha 060pPOHY MaTUMYTb TEHAEHLI0 A0 3MEH-
LUEHHS. Y gocnigpkyBaHiii Mogesni My po3rns-
[AEMO CaHKUIT SK cTani BennunHu. Mpote gji
060X [epxaB MOXYyTb NpPuU3BECTM 40 36i/b-
LWEeHHSA UMX npeTeHsiii. Hanpwknag, cuTya-
uis 25 nuctonaga 2018 poky B KepyeHcbkii
npoTou,, Ae B3N B MOJSIOH 23 YKpalHCbKMX
MOpsika, MOXe MNPU3BecTV A0 MOCU/IEHHS
CaHKLUi MbXHapoAHOI CnifibHOTY Wogo Pocii.

BucHoBKkM 3 nMnpoBeAeHOro Aocni-
D)KeHHA. Pesynbrat JOCAIMKEHHSA NoKa-
3a/1u, Lo NoAiTUYHA CUTYyaLis y CBITi Ha Tene-
PILLHIA Yac ycknagHeHa arpecuBHUMA OisiMn
Jesknx KpaiH, 3okpema Pocilicbkoo depe-
paujieto. Ocobn1BoO Le BigvyBae YkpaiHa, ae
€ OKYNOBaHOK 3HayHa 4YacTuHa Teputopii,
KpaiHa noHecsa BefMYe3Hi eKOHOMIYHI Ta
aemorpadivHi 36uTtkn. Buxogaum 3 gin PO,
YKpaiHa 3MmyLleHa 36i/bLllyBaT BUTPATU Ha
0060poHy. MpoTe BOHa OOMEXeHa KiNbKiCTo
B/1aCHMX pecypcis. Mogesb roHkM 036pOeHb
BMKOpWCTaHa [/191 BU3HAYEHHS came TeH-
OEHUiA 3MiHM BMTpaT Ha 06OPOHY YkpaiHu
Ta Pocil, a He YiTKOro KifibKiCHoro nporHo3sy
Ha MaibyTHE, OCKiNIbKM MOoAeNnb NobyaoBaHa
TakMM YMHOM, WO 3POCTaHHA BUTPaT Ha
0060pOHY MPAMO MponopLjliHe BiANOBIAHUM
BUTpaTam KpaiHu-cynepHuka, a pisHi BBl Ta
6e3nocepenHbO BiiCbKOBMX BUTpPAT YKpaiHu
Ta Pocii Bifpi3HATLCA Y pasu.

Pe3synbraTn MogentoBaHHS MNoKasasu:
AKLWO YKpaiHa npoaoBxysaTume Bumarartu
MOBEPHEHHSA KOLWITIB 3a HaHEeCEeHHs 36uT-
KiB y perioHax [joHb6acy Ta Kpumy i npu
ubomy 6yae migTpumaHa 3 60Ky CBITOBOI
CMiNbHOTW caHKUissMM npoTu Pociicbkoi
depepauii, To Pocis 3HM3WUTb LWBUAKICTb
HapoLleHHs BINCbKOBUX BUTpaT 4epes
3MEHLLEHHA pecypciB.

MpunyweHHAa 1
1E+10
8E+09
6E+09
4E+09
2E+09
R g

— /K PATHA Pocia
Puc. 2. Pesynbraty neplioro npunyLieHHs
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TRENDS OF EXPENSES FOR DEFENSE IN FIGHTING RUSSIA-UKRAINE
(FOR THE MODEL OF THE RICHARDSON HUNTING RACE)

The article describes important problems at the present stage: modeling of economic dynamics, math-
ematical modeling of political processes and the problem of arms race. A large number of researchers were
engaged in these issues, but sufficient attention to the political conflict between Ukraine and Russia has not
been given to date. Therefore, the topic is relevant at the present stage. The purpose of the work is to study
trends in cost changes for the defense of Ukraine and the Russian Federation. To achieve the goal, methods
such as simulation, information gathering and forecasting were used.

The world's defense expenditures are increasing every year, and war and peace are more global. There-
fore, research is needed to make sound political decisions.

One of the methods of modeling political processes, namely the arms race, is the Richardson model.
The arms race model includes factors such as the level of expenditure of the two countries, the level of claims
of the countries to each other and the level of sanctions of the world community that apply to these countries.
The model helps to predict the future cost of defense of the two countries, if these countries are at one stage
of development and have approximately the same level of economy. If the states have totally different levels
of GDP and defense spending, then the model will only be able to track the trend of future military spending,
but it is impossible to obtain accurate data. In the conflict situation between Ukraine and Russia, we can only
determine the tendency of defense spending.

Richardson believed that his work should help politicians to predict the future and make the right decisions
based on research. Usually the arms race is reborn in the war and only in some rare cases the war appears
without an arms race. Therefore, Richardson's model is essential for political action and decision-making.

After conducting the study, we came to the conclusion: if Ukraine continues to demand repayment of dam-
ages in the regions of Donbass and Crimea, and while it will be supported by the world community sanctions
against the Russian Federation, Russia will reduce the speed of increase of military expenditures due to the
reduction of resources.

Consequently, itis possible to formulate advice for Ukrainian politicians on the basis of the conducted research:

1. Itis necessary to involve the support of the world community for the joint collection of material resources
from the Russian Federation for losses incurred, as well as for the continuation of the imposition of sanctions.
Thus, the reserves of Russia will be partially reduced. And since it is impossible to transfer the whole economy to
military orientation, Russian officials will have to choose: either to continue military actions at the expense of reduc-
tion of social payments, reduction of expenditures on development of economy and the like, or to stop aggression.

2. Despite the crisis, it is necessary to modernize the economy and innovate in production. In this way, you
can increase the gross domestic product and gain more opportunities to confront the actions of the opponent.

3. Itis also necessary to carry out certain social programs to attract Ukrainians who have left or are going
to leave the state, to increase productivity. "Brain outflow" — this is already a common occurrence for domestic
realities. The process of leaving qualified personnel abroad is detrimental to Ukraine as it reduces the num-
ber of workers who can improve the economy and carry out modernization, as well as offer some innovative
development programs.
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