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BigobpaxeHHsa YMHHUKA 3HeUiHeHHS Bnar y yaci B mogeni
OWHaMIKN HauioHanbHOro goxoay

HaiiBax/IMBIIIUM YUHHUKOM PO3BUTKY CYYaCHOI €KOHOMIKU € I1HHOBAI[IMHI
nporecd. ToMy akTyaJlbHUM HAalpsSMOM B €KOHOMIKO-MaTEMaTHYHOMY MOZCIIOBaHHI €
noOy/10Ba 1 aHaIi3 MOJIENIeH 1HHOBAIIMHOI JisSJIbHOCTI 3 YpaXyBaHHSIM Pi3HUX €KOHOMIYHHUX
noka3HuKiB. [Ipy 1boMy, BpaxoBYHOUM BUCOKY 3HAYYIIICTh JOCIIPKEHHS MIPOIIECIB BILIUBY
IHHOBAIIIH, IHTEPEC IPEICTABIISIE 1100y I0Ba MATEMATHIHUX MOJICIICH, 1110 BiJ0OpaxarTh HE
TIJIbKM BIUIMB HAYKOBO-TEXHIYHOTO MPOTPECy, ajie i BPaXxOBYIOTh 3HEIIHEHHSI OJ1ar y Jaci.

BusHaueHHSM [MHAMIKM HAL[IOHAJIBHOIO JIOXOAY Ta IHIIMMH E€KOHOMIKO-
MaTeMaTHYHMMH JOCIIDKCHHIMHM 3akiMaics Taki BueHi sik: A.I'. 'panbepr, JI. Cainoy, II.
E. Camyenbcon, J[.P. Xikc Ta OaraTto iHmmX BUYeHHMX. AJle y HAYKOBIi# JliTepaTypi BKa3zaHa
npobiieMa 3 Oe3locepeHiM  BiIOOpaKCHHSAM  HAYKOBO-TEXHIYHOIO  IPOTpecy  Ta
ypaxyBaHHSIM 3HEI[IHEHHS OJiar B MOJIe/Il JUHAMIKY HAILIOHAJIBHOI'O JIOXO0J1y Y IPHUBEICHOMY
HWK4YE (DOPMYIIFOBAHHI IIE HE PO3IIISIAIACH.

IcHyroua mpocra MOJICIb AMHAMIKKM  HAI[IOHAJIBHOI'O JOXOJY HISIKUM YHMHOM HE
BPaxOBY€ HE TUIBKH BIUIMB HAyKOBO-TEXHIYHOIO IIPOIPECy, SIK HEBII'EMHY YaCTHHY
PO3BUTKY Cy4YacHOI €KOHOMIKM, ajie¢ W TaKOX TOH acIeKT, 10 3 4acoMm OJiara BTpadaroTh
cBOIO I[iHy. Takuil YMHHMK, SIK 3HELIHCHHs OJiar y Jaci, MOKe JEsSKMM YMHOM BILIMBATH Ha
JIMHAMIKY HaI[lOHAJIBHOTO JOXOY.

Merorw 1i€i crarTi € PO3BUTOK EKOHOMIKO-MAaTEMaTHYHOI MOJEIl JIMHAMIKH
HAIlIOHAJIBHOI'O JIOXO/Y, B SIKOT BiJloOpa)kaBcsi O YUMHHUK 3HEIIHEHHs OJiar y Jaci 1 HayKOBO-
TEXHIYHUM IIPOrpec, Ta 3aIlpOIIOHYBAaTH CIIOCIO pIlIEHHS i€l 3ajadi 3 METOK 3po0WTH
BUCHOBKHM SIKMM CaM€ YMHOM 3HEIIHeHHS OJlar BIUIMBA€ HA JIMHAMIKY HAI[lOHAIBHOI'O
JOXO1y.

Moyuenb, sKa ONKCYE JIWHAMIKy HAIIOHAJIBHOIO J0X0jy Oyiia noOynoBaHa B
MUHYJIOMY croiitri. B 1iii exkoHOMiKO-MareMaruyHid MOJEIl HISKMM YHHOM HE
BiI0Opa)kaeThCsl BIUIMB HAYKOBO-TEXHIYHOT'O HPOIPECy, a TAaKOXX HE BPaXOBaHO 3MiHEHHS
LIHHOCTI OJjiar 3 vacoM. IHHOBaIiMHI IPOLIECH CTaJld BIJIrpaBaTH BaKJIUBY 1 HaBITh
BU3HAYAJIbHY POJb B PO3BUTKY €KOHOMIKM, TOMY Haspija HEOOXigHICTh MoAudiKyBaTH
MOJIEJIb 3 METOK OOJIIKY B Hili TAKOI'O BH3HAYAJIHHOTO B CYyYaCHMX yMOBaX YMHHHKA, SIK
HAYKOBO-TEXHIYHMH IIPOrpec Ta BpaxyBaTH TOH (akTop, IO 3 4YacoM BiAOyBaeThCs
3HELIHEHH OJar.

3HemiHeHHsT OJlar 3 4YacoM MOXe SKMMOCh YHMHOM BIUIMBAaTH Ha JAHHAMIKY
HaIlIOHAJBHOIO JIoX0oay. BimoOpakeHHs 3MiIHM I{iH  Oiar Hapsay 3 IHHOBAI[IHHUMH
YUHHUKAMHU Y MOJICII, sIKa PO3IIIIAETHCS, HANACTh MOXKJIMBICTh BUSHAYMTH YW BIUIMBAIOTH
Ha JUHAMIKY HaI[lOHAJIIBHOI'O JIOXOJY BCI Il ()aKTOPH Ta SIKKMM YHHOM.

Y IMHaAMIYHUX MaKpOCKOHOMIYHHMX MOJCIISIX BUKOPHUCTOBYBAHHWW HAI[lOHAJILHUN
JOXiJ] PO3IUISIETHCS SIK MIHIMYM Ha Bl YaCTHHHM, 110 BUKOHYIOTH Pi3HI QYHKIIT B IIporeci
PO3LIMPEHOTO BIJITBOPESHHS : HAKOIIMYEHHS OCHOBHUX BHPOOHHMUYMX (DOHJIB; 1HIIA YacTHHA
BUKOPUCTOBYBAHOI'O HAIIOHAJIBHOIO JOXOJy HEBUPOOHWYE CIIOKUBAHHS, HEBUPOOHHYE
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HAKONMYCHHS, IPHUPICT MaTepiaJbHUX OOITOBHX KOIITIB, JEpPXKABHUX MaTepiaJIbHUX
pe3epBiB, BTPaTH.
Omxe, HaAWOUIBII 1IPOCTa  MOJCIH  BIATBOPEHHS  HAI[IOHAJIBHOI'O  JIOXOIY
(bOPMYIIFOETHCSI P BUKOPUCTAHHI JIBOX JOIYILIEHb :
a) MPOIMOPIIHHOCTI BUPOOHUYOr0 HAKOIIMYEHHS IIPUPOCTY HAI[IOHAIBHOTO J0XOy B
TOM K€ MOMEHT 4acy;
0) He3aJIeKHOCTI JIMHAMIKH CIIOKUBaHH: [1]:

y(@®) =u@®) +c(O@)

u(t) = B y<)(z>

dy(t)

y(t) = B—— 7

+c(®B)

ney(t)- BejuunMHa HALIOHAILHOIO JOXO/LY Y MOMEHT Yacy t;

u(t)- BenuunHa BUPOOHMYOrOHAKOIIMYEHHS, KOS(ILIi€HT;

B -  KanmiTajJOoeMHICTh  HAI[IOHAJIBHOTO  J0XOAYy (BIAHOLIGHHS  BHPOOHHUYOIO
HAKOIMYEHHS J10 IPUPOCTY HALIOHAIILHOIO JOXO.LY);

c(t)- BenuYMHA HEBUPOOHUYOIO CIIOKUBAHHI.

KamnitaaoeMHICTh HALIOHAJIBLHOI'O JIOXOAY B 1[Il MOJIEIII € BEJIMYMHOIO ITOCTIHHOIO.

Takum 4MHOM, IPOCTa MOJIEIb BIATBOPEHHS HAI[IOHAJIBLHOTO JIOXOJy BHUPAXKAETHCS
JNHIAHUM HEOHOPIAHUM AU EPEeHITIaIbHUM PIBHSIHHSM IIEPIIOTO HOPSIIKY.

BBeznemo B 1m0 MOJ€lIb IHHOBAI[IMHMM YMHHHUK. BBa)karumemo, IO 111 BIJIMBOM
HAYKOBO-TEXHIYHOTO IPOTPECY BEIMYMHA KAIlITAJOEMHOCTI B HE mocTiiiHa BeJIMYMHa, a 3
4acoM t3HMIKYETHCS 3T1IHO 13 3aKOHOM

B(t) = Bye*t(4)

e By- KamiTajlOoeMHICTh HALIIOHAJIBHOI'O JIOXOJy B IOYAaTKOBHMH MOMEHT Yacy t,
10610 B(0) = B,
k — mapamerp, 1110 BU3HAYa€ TEMII 3HMKEHHS BKa3aHOI KarliTalioeMHOCTI[2].

KinueBy MeTy pO3BHTKY €KOHOMIKM HAMOLIBIIOW MIPOK BiJIOMBae JIHHAMIKA
cnoxuBands c¢(t). ToMmy g onrumisanii AMHAMIKM HALiOHAJIBHOTO JOXOAY 34 IUIAHOBMM
nepiox, mo ¢ikcyernes [0, 7] B SKOCTI MAKCUMI30BaHO1 IIIIbOBOT (PYHKIIIT IPUPOTHO Y3SITH

T

c(T) =fc(t)dt (5)
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TOOTO MaKCHMi3yBaTH CyMapHUW (OHJ CIIOKMBAaHHS 3a IUIAHOBHM II€pioJ BKAa3aHOI
KaIliTaJJOEMHOCTI.

Ha ocuHoBi marematnunoi mopeni (3), (4) moxkHa chopmyiroBary 3aBIaHHS
BU3HAUCHHS ONTHMAJIBHUX (3 IIO3MIIA KPUTEPIF0 MaKCHMi3allii BEJIMYMHU CYMApHOTO
HEBUPOOHMYOIO CHOKMBaHHA Ha i”repBaimi uacy [0,T]) tTpaekTopiii IuHAMiKH
HamioHansHoro poxoxy y(t) i #Horo ckiaagoBuX BHPOOHMYOro HakonumueHHs u(t) i
HEBUPOOHHMUOrO criokuBans c(t).

f(y(t) — u(t))dt - max (6)

d 1
% = 5 uO)

0 <u(t) <y@®)(8)

k

V cuiBBinsomrenni (7) BenuuuHa € ¢ mae opMy i BimoBigae 3MicTy MyJIbTUILIIKATOPA
0

1 . .
nporpecy [3, 91], mias skoro B € I0YaTKOBOK €(EKTHBHICTIO BHPOOHHYOI'O KaIliTaiy.

Takum umnom, (7) y wmomeni (6)—(8) BigoOpaxye miro asronomuoro HTII,
MaTepiaii3oBaHOIO y  BUPOOHMYMX  (OHIAX, 1 BIOUOBIAHO IapamMeTpk  MOXKe
iHTEpIPETYBATHCA AK TEMII [IPUPOCTY BEJIMYMHM HALIIOHAJILHOIO JOXOIY 3a PAXYHOK ii
HTII.

Onrumizaniitna mogens (6)—(8) sBige cOOOIOIOCTAHOBKY 3ajadi ONTUMAILHOIO
yIIPaBIIiHHA, B SKOMY YIPaBJISIOYMM IIAPAMETPOM, € BEJIMYMHA BUPOOHUYOI0 HAKOIIMYEHHS
u(t), a Ga3oBOIO KOOPAMHATOK - 00'eM HalioHaNBHOTO Hoxonyy(t).

®yukuis aminsrona H(y, u, p, t)as JaHOi 3a/1a4i Ma€e BU:

1
H(y,u,p,t) =y(@) + (T—t)B—Oe’“—l u®) (9

KpiM HayKOBO-TEXHIYHOTO MPOTPECY, KKK BiOOPa3uBCs K MYJIbTHUILIIKATOP BPaXyeMO
y i MOJeIi 3HEIiHEHHS OJlar y 4aci HACTYIITHUM YMHOM: 3arajibHillla IiJbOoBa (PYHKIis

JIMCKOHTOBAHOTO CIIO’KUBAHHS, YACTUM BUIIAIAKOM SKOi (11pu w= 0) € (5), Mae BUTILS
T

C(T) = f e “te(t)dt (10)
0
JIe @ - apameTp, 10 BU3HAYAE TeMII 3HIKEHHS LIIHHOCTI OJiar.

Toui HOBa MOZEIIb MATUME BUTIISLIL:
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T

f (y(®) —u(®))e “tdt > max (11)

0

d};—it) = Bioe’“u(t) (12)

0 <u(t) <y()(13)

Orpumana onrumizaniiga mozgens (11)—(13) sBise coOOKIOCTAHOBKY 3ajadi, sKa
BPaxOBY€ HE TIJIbKM BIUIMB HAYKOBO-TEXHIYHOTO MPOTPECY, a TAKOXK YMHHHMK 3HEI[IHEHHS
Onar. IlpoBectn pimeHHs i€l 3agadyl aHAJIITAYHO HE MOMJIMBO, BHACIIJOK TOrO, IO
AHAITHYHUN aHAII3 € CKPYTHUM 3 IIPUYUHA CKIIQIHOCTI MOJEIII.

Jliist i€l mocTaHOBKY 3aj1a4i MOXJIMBO OTpUMaTH (PyHKIIiFO ["amMibTOHA 110 aHAIIOT1T 3
(9), siky Hamail JOCIIPKYBATH 3a JIOIIOMOI0K0 YMCEIbHUX METO/IiB.MOKHA BUPIIIYBaTH 1[I0
3amauy y (OpMyIIrOBaHHI AMCKPETHOI 3ama4i. s 1iporo HeoOXiqHO Oylie MOAUIMTH BECh
wianoBui nepion[0, T] Ha iHTepBaiM Ta YIS KOXKHOIO 3 HMX 32 JOIOMOIOI YHCEIbHUX
METO/IIB 3HaWTH pimeHHss. OTpUMaHI pe3ysbTaTH JI03BOJISTH 3pOOUTH BUCHOBKH IIPO T€,
SKAM YMHOM 3HEI[IHeHHs OJjar BIUIMBAa€ Ha JAWHAMIKY HAI[lOHAJILHOI'O JOXOHY, Y SKIi
BiI0Opa)KeHUI HAyKOBO-TEXHIYHHH IPOTPEC, SIK IHHOBAI[IHHUN YMHHHUK.

IToOymoBaHa Mojeib JMHAMIKM HAI[lOHAJIBHOI'O JIOXOJY 3 BiJOOpa)KCHHSM B HiM
HAYKOBO-TE€XHIYHOTO IPOrpecy Ta YMHHMKA 3HEIIHeHHs Oiar y 4aci. Ta 3amporioHOBaHO
X1 10 BUPIIICHHS OTPUMAHOI 33J1a4i 3 METO Y MalOyTHbOMY BU3HAUCHHSI SIKUM Came
YHUHOM 3HELIHCHHS OJ1ar BIUIMBAE HA JUHAMIKY HAI[lIOHAIBHOI'O JIOXO.IY.
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