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ONTUMAJIBHOE YIIPABJEHUE OJHOCEKTOPHOM YKOHOMUKOM
PU CTYYAMHOM U3MEHEHUU ®OHIOBOOPYKEHHOCTH TPYJIA

PaccmarpuBaetcs 3a7a4a ONTHMATEHOTO YIIPABJICHUS OJTHOCCKTOPHON SKOHOMUKOMW MPH CIy4aifHOM M3MEHEHHHU (HOH-
JIOBOOPYKEHHOCTH TpyZa. B kauecTBe KpuTepHs ONTHMAILHOCTH BEIOUPAETCS MAKCUMYM CPEIHEr0 3HAYEHUs Helpo-
M3BOJICTBEHHOT'O MTOTPEOICHNUS HA 33IaHHOM IIEpUO/e MPOU3BOACTBA. PemeHne mpoBoIuTes C MOMOIIBIO METOAA AU~
HAMHAYECKOTO MPOTrPaMMHUPOBAHHS.

KnioueBsbie cjioBa: 0JJHOCEKTOpHAsI SKOHOMHKA; (POHAOBOOPYKEHHOCTh TPY/a; HEIPOU3BOACTBEHHOE ITOTpebIIeHHE;
ONTUMATBHOE YIPABJICHHUE; TMHAMHYCCKOE TPOTPAMMHUPOBAHHE.

[IpoGiiema ympaBieHHS OAHOCEKTOPHON SKOHOMHUKOH BocxomuT K [ 1, 2]. Eif mocesmeHo 6ompiioe Ko-
JUYECTBO paboT, B KOTOPHIX paCCMaTPUBAIOTCS U PEIIAIOTCS pa3Hble BAPHAHTHI 33/1a4, B TOM YHCIIE U 3a]1a41
ONTUMAIFHOTO YIIPABIIEHUS TaKOW IKOHOMHKOW (Hampumep, [3—6]). EcTecTBEHHBIM MPOMOIDKEHHEM STHX
WICCIIEIOBAHUH SIBIISIETCS PEIICHNE 33124 C YI€TOM KaKHX-JTHO0 CITyYalHBIX BO3MYIICHHUH, IEHCTBYFOIINX B TIPO-
recce nmpousBoacTBa. COCTOSIHUE OTHOCEKTOPHOM SKOHOMHKH ornpeessiercs: eyms eiandauHamu: K(t) — oc-
HOBHOM Karurtain u L(f) — TpynoBsie pecypcebl. BooOiie roBopsi, ©3MeHEeHHe OCHOBHOTO KaluTajla BO BpEMEHH
MIPOMCXOJUT CIIy4alHbIM 00pa3oM HM3-3a TAKHX (PAKTOPOB, KAaK CIy4aiHbIH H3HOC OCHOBHBIX MPOU3BOJICTBEH-
HBIX (OHIOB, MpHOOpPETEHNE HOBBIX (DOH/IOB, IICHA Ha KOTOPHIC 3aBUCHT OT Kypca BalIOT, POU3BOJICTBECHHAS
HEOIPEeNICHHOCTh, 3)KOHOMUYECKasi KOHBIOHKTYpa U T.I. Eciii 0CHOBHOI KanuTan u3MeHseTcs CIy4aiHbIM
obpaszom, To poHmoBOOpYKEHHOCTH Tpyaa K = K/L u HenpousBoacTBeHHoe notpedienue ¢ = C/L, mpuxos-
IIMECs Ha OJHOTO pa0OTHUKA, TaKXKe OyIyT U3MEHATHLCS ClydyaiiHbIM 00pa3oM. B [7] Ha OCHOBaHUM U3Yy4CHUS
CTaTUCTUYECKUX JTAaHHBIX HPUBOIUTCS ONpeelIeHHOe 000CHOBAaHUE TOTO, YTO BIMSHHUE SK30T€HHBIX CITydaii-
HBIX (PaKTOPOB HA SKOHOMHYECKYIO IMHAMUKY MOKHO MOJEITHPOBATH MPOIECCOM OPOYHOBCKOTO JIBHKECHUSI.

B nacrosimeii pabore paccMaTpuBaeTcs 3a1a4a ONTUMAIBHOTO YIIPaBJIEHHUS OIHOCEKTOPHON SKOHOMH-
KO ITpH cily4aiiHOM M3MEHEHHH (POHAOBOOPYKEHHOCTU TpyAa. B KauecTBe KpuTepusi ONTUMaIbLHOCTH BBIOH-
paeTcst MaKCUMYM CpeIHEro 3Ha4eHHsI HeIIPOU3BOACTBEHHOTO TOTPEOISHHS Ha 33JaHHOM NIEPUOJI€ TPOU3BO/I-
cTBa. Pemenne 3a1aun NpoBOAXTCS ¢ IOMOLIBIO METO/IA INHAMHYECKOTO ITPOrPaMMHUPOBAHUS.

1. IlocTanoBKAa 3a1a4u

CocrosiHre SKOHOMHKH XapaKTepu3yeTcs IByMs BelTMunHaMu: (pOHI0BOOPYKEeHHOCTBIO Tpyaa K(t) u He-
MPOM3BOJICTBEHHBIM NOTpeOeHHeM C(t), MPUXOASIIMMICS Ha OJTHOTO PAa0OTHHKA,  TAKIKE IPOM3BOICTBEHHOM
obynximeit F(K) — BaoBbIM MPOIyKTOM, IIPOU3BEICHHBIM B €JMHUILY BPEMEHH. B IeTEpMUHUPOBAHHOM CITy-
Yae 3TU IIepEeMEHHBIE YIOBJIETBOPSIIOT YPaBHEHHUSIM

k=uF —pk, k(0)=k,, (1)

¢=0c+(1-u)F, c(0)=0, (2

rae pw — ko3 GuumeHT aMmopTu3amnuy, O — Hopma auckoHTHpoBanus (1 > 0, & > 0), uF — yacte mpoaykra,
KOTOpast HJET Ha yBEJIMYEHUE OCHOBHOTO KanuTaia, (1 — U)F — 9acTh mpoayKTa, KOTOpasi UAeT Ha YBEIHYCHUE
HETNPOU3BOJICTBEHHOTO MoTpedieHus. TakuM 00pa3om, B 3a/1aue YIPaBIISIONIHM ITAPaMETPOM SIBIISIETCS KO-

(1)I/I]_[I/IGHT u, KOTOpBIﬁ JAOJDKCH YIOBJICTBOPATH YCIIOBUIO
0O<u<l (3)
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Janee ucnomnb3yercs mpousBoacTBeHHas pynkiws Koooa—/Iyraaca, T.e. F(K) = Ak®, roe 4 — macurtad
Temia poussoacTsa (4 > 0), o — KO3 PHUIHUEHT 3TaCTHYHOCTH 0 OCHOBHBIM (pormam. IIpeamonaraercs, 4To
iaHupyeMsiii nepuoa npoussoacTsa [0, 7] 3agan u gocratouHo Benuk. CornacHo (2) oOriee HEMPOU3BOI-
CTBEHHOE NOTpeOieHne Ha uaTepBaie [0, 7] npu 3aaHHOM yIIpaBJICHHU U PaBHO

o(T) = ]e*‘”’”(l— u)F (k)dt. (4)

Jemepmunuposannas 3adaya: B TeueHue nuHTepBana Bpemenu [0, 7] HaiiTu Takoe ynpasnenue U(t) ¢
yaerom (3), mpu KoTopoM (pyHKITMOHAT (4) AOCTHUTAaeT MaKCUMyMa. JTa 3a[a4a ¢ IIOMOIIBIO TPUHIIATIA MaK-
cumyMa lloHTpsrHa MoapoOHO pemeHa B [8].

B [7] npemnoxxeHo y4eT cirydaifHBIX BO3[eCTBU Ha (DOHTOBOOPYKEHHOCTH TPYy/Ia IIPEICTABUTH B BHJIE
ypaBHEHUS

k =UF —pk +ok&(t), k(0)=k,, (5)
rae &(t) — cranmapTHbIi Oenblii TayccoBekuii myMm (i &(t) = dw(t)/dt, tne o(t) — BuHEpOBCKHIt TpoLEce),
6 — k03 dureHT BonaTHabHOCTH. Takum obpasom, mporecc K(t) cranoBuTes caygaiinsiM. OIHAKO 3TOT MPO-
IECC U3MEPSETCH, T.€. B Kbl MOMEHT BpeMenu t 3nauenue K(t) usBectHo.

Cmoxacmuueckas 3a0aua: B TeueHne uateppaia Bpemenu [0, T Haiitu Takoe ynpasiaenue U(t) ms (2)
u (5) c yaetom (3), mpu KOTOPOM cpeiHee 3HaueHne PyHKIHoHana (4) MakcuMalbHO. B craTbe 3amava pera-
€TCs C IOMOIIIBI0 METO/1a JMHAMHYECKOTO MPOrpaMMUpoBanust [9].

2. Pemienue cToXxacTHYeCKOH 3a1a4u
CornacHo METOAY AMHAMUYECKOT0 IIPOrPaMMHUPOBaHUs, BBeaeM (QYHKIUIO bemmmana
T
s(kit.T) =maxM {je“”(l— u)F(k)dt|k,t}
uft,T
t

— cpezHee 3HaueHne BennduuHbl ¢(7) IpH YCIIOBUH, YTO MPOIIECC MPOI0DKACTCS Ha HHTepBae BpeMeHH [t, 7]
¢ HavanbHbIM ycroBueM K(t) = K 1 Ha 3TOM MHTepBalie MPUMEHSETCSl ONTHMANbHOE yrpasieHue. s 3Toit
(byHKIMHM MOXHO 3amucaTh ypaBHeHue bemimana:

Cos(k;tT) os(k:t,T) ~ STy 1 ,,0%sKktT)| _
—Qa Omgﬁl{—ak (UF (k) —pk)+e (I-wF &)+ 5 o'k B i
(6)
. . 2 .
= max JuF (k)( os(k;t,T) 7YY _uk os(k;t,T) + e&(T—t)F(k)+£02k2 0 S(k,;,T) ,
0<u(t)<l ok ok 2 ok
s(k;T,T)=0.

W3 pelieHus 3TOr0 ypaBHEHHUS MOIyYaeTcs PEIICHHEe CTOXACTHYECKOM 3aaa4d. 371ech K — aprymeHt
obyuximu S(K;t,T), a He cirydaiHBIN MPOIIECC, ONpeIe/IIeMblil ypaBHeHHEM (5).

Ecnu B35Th A€TEpMUHUPOBAHHYIO 334y M PElIaTh €€ C MOMOIIBI0 JUHAMHYECKOTO MPOTPaMMHUPOBa-
HUS, TO IPUXOJUM K ypaBHeHHIO (6) pu ¢ = (. Ho mockonbKy pemieHns ¢ MOMOIIbIO0 MPHUHIIMIIA MAaKCUMyMa
Y JUHAMHYECKOTO MPOTPaMMHUPOBAHMSI SKBUBAJICHTHBI, TO pellieHre ypaBHeHus (6) npu ¢ = 0 T0DKHO COBTIA-
JIaTh C PEIIeHHEM, MOJIYICHHBIM B [8]. DTO pemienne cocTouT B TOM, uro uHTepBat [0, T] Toukamu t; u o
(0 <t1 <t <T)pazouBaercs Ha Tpu uHTepBaia: [0, t1], [t1, t2] u [t2, T]. MaTepsan [0, t1] cooTBeTCTBYET BHIXOILY
Ha MarucTpais, uHTepBai [t1, t2] — maructpanu (ecim oHa cymiecTByer), HHTepBal [t2, 7] — 3aKIIOYUTEIBHOMY
stany (cxoxy ¢ maructpanu). Ha maructpamu k = Ko = const, npuuem

oA

kfc‘:_’ uoc‘:&’ (7)
d+p F(k,.)

rae B =1 - o. Jlanee paccmarpuBaetcsi ocHoBHOM BapuaHT, korja K(0) < Koc n Ha uaTepBae [0, t1] u = 1.
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Ha 3aknrounrensHom uatepsaie [tz, 7] u = 0. Takum 06pa3oM, CTPYKTypa ONTHMAILHOTO yIIPABICHHS
JUTS IETEpMUHUPOBAHHOM 3a/1a4l UMEET BHI:
1 mpn O<t<t,
u(t)=<u, mpm t <t<t,, (8)
0 mpm t,<t<T.
[Nonmywaercst, 4To pemieHne 3a1a4n CBOAUTCS K HAXOXKICHUIO MOMEHTOB {1 1 1.

MOXHO MPennoiI0kKNUTh, YTO B CTOXACTHUECKOM Clydae MpH OCTATOYHO MayloM Ko3dduuuente o
CTPYKTypa ONTHMAIBHOTO YIPaBICHHUS UMEET TaKo ke BH. [l03ToMy peleHre cToxacTHuecKon 3agauu ak-
TUYECKU CBOJUTCS K HAXO0XKJICHUIO ONITUMAIBHBIX MOMEHTOB {1 ¥ {. DT MOMEHTHI HaXOJIATCS B MPOIIECCe pe-
mieHus ypasHeHus (6). MakcuMyM NpaBoi 4acTH 3TOTO ypaBHEHUS 10 U ¢ yueToM (3) mocTuraeTcs npu

r

1, os(k;t,T) > T
ok
os(kK;t,T) s
ut)=<u.., — 1 Z=e , 9
(t) =9 Uy K )
0, ecmu M <™,
L ok

3. Cxoa ¢ MarucTpajamn

B sToM ciyuae pemieHue ypaBHeHus (6) HadnHaeTcs ¢ npaBoro KoHua. O6o3nauum yepes s, (K;t,-),
s,(k;t,-), s;(k;t,-) ¢yHkuum bemnmana, ecnm MOMeHT ¢ oTHocuTcs K mHTepBanam [0, #], [t, &), [t2, T]

COOTBCTCTBCHHO.

Ha unrepsaie [tz, T] u = 0. IToatomy ypaBHeHue (6) NpUHAMAET BUJL:

_Os,(k;t,T) _ 0s,(k;t,T) +e Tk +102k2 8253(k;t,T)
ot ok 2 ok

Ero PeLIICHNE MOXKHO 3a11McaTh B BUJIC:

—uk  5,(k;T,T)=0. (10)

S;(kit, T) = F(K)w, (t,T), (12)
rae Ws(t,T) — uckomast pyukims. [oacrasisis (11) B (10), moxygaem
—F (KW (t, T) = —pkF '(K)w,(t,T) + %GZKZF "KW, (t, T)HE (k)edT
1781031
—F(K)WVi,(t,T) = —auF(k)Ws(t,T)+%cza(a_l)F(k)Wa(t’T) +F)eT ),

Coxkparus Ha F(K), mony4daem
Vi (8, T) =—9w,(t, T) +e°T™, wy(T,T) =0,

e 9 = ap + Yoafc?. Peenne 9T0ro ypaBHeHUs:

@1 _ o=9(T1)
w,(t,7)=——. 12
(7)== (12
CornacHo (9) Ha uHTepBase [t1, to] TOJKHO BHIMONHATHCS YCIOBHE
as2 (k1t1T) = eﬁ(Tft) (13)
ok
1, CIIEZIOBATENHHO, YCIOBUE

o%s, (k;t,T)
————==0. 14
ok? (14)

Kpome Toro, u3 mpunIimna ontuMansHoCcTH bemnmana ciemyert, uro So(K;t,7) = So(K;t,t2) + ss(K(t2);t2, 7). TTo-
3TOMYy 13 (6) ToTydaem
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__asz(k;tiz)__ 0s, (k;t,t,)

p —pk P eTYF(K), s,(kit,,t,)=0. (15)
CormacHo METOAY pa3acjCHUA ICPEMEHHBIX €TI0 PECIICHUC UIIIEM B BUIC.
s,(kit,t,) = H(k)e*™™ +B, (16)

rae H(K) — uckomast pynkimsi, B — HekoTopas koHcTanTa. [loacrasiss (16) B (15) u cokpammast va exp{o(T —t)},
noxyyaeM auddepeHIraipHoe ypaBHEHHE IEPBOTO MOPs/IKa C HE3aBUCHMBIM apryMEHTOM K:

pkH '(k) +8H (k) = F (k).
Ero pemienue cocTouT U3 00LIETO PELICHHs OJHOPOTHOTO YPAaBHEHHS U YaCTHOTO PEIICHUST HEOTHOPOIHOTO

ypaBHEHUS, YTO MPUBOAMT K BbIpaxkeHHo [10]
5

Hk)=Ck * + X
ap+90

(17)

rae C — KOHCTaHTa WHTETPUPOBAHMS. DTa KOHCTaHTa HaxonuTcs u3 ycioBus (13) wmu, xak cnemyet u3 (16),
u3 ycnosust H' = 1. B pe3ynbrate umeeM
5
& = aAk™
H'(k)=——-Ck "+ =1.
uk ap+9o

Haxons otcrona xonctanty C u oactasiss B (17), momyyaem
H(k) = ;“k. (18)

K Beipakenwuto (18) eme pa3 npumennm yciosue H' = 1. [Tomyuaem
(X,Ak a-1 _ u _1

H' (k) =

Ortcroma cnenyert (7). Beipaskenue st Uoe mosydaercst u3 (1), Tak kak Koc = const. Takum 06pazom, cBocTBa
MarucCTpajid B ACTCPMHUHHUPOBAHHOM M CTOXACTUYCCKOM ClIydadX COBIIaJaroT. Koncranra B HaxoJUuTcCsa H3
yenosus S2(K;to,t2) = 0. U3 (16) crenyer, uto
B=—H(k(t,)e* ™.
DTOT e pe3ysIbTaT MOKHO TOJYIUTh HETOCPeACTBEHHO. Tak Kak Ha nHTepBaie [ti1, t2] K = Ko = const
u (1 —u)F = F —puk = const, To osrygaem

3(T—t) _ A3(T-ty)

t
s (it ) = [T - uF (K)dt = (F - k) =————.

t

4yTO coBmajgaet ¢ (16).
4. Bb16op onTHMAJBLHOr0 mapaMetpa
M3 nostyyeHHOTr 0 BBIIIE CIEAYET, uTo Ipu t < to
s,(kit, T)=H (k)(eﬁ(T—t) _ eﬁ(T—tz)) _'_Q(eE(T—tz) _ e—S(Tftz)), (19)
rae
_Fky)
Q= 3+9

[Mockompky 3Ta (QYHKIUS 3aBUCHT OT mapametpa t, To eCTeCTBEHHO BBIOPATh €ro Tak, YTOOBI (PYHKIIHS JOCTH-
raja Makcumyma. Beraucium npou3BogHyo

ds ST _ (T

—2=-H (k)E‘Se*’(T 2) —Q(Ses‘T ) 4 ge ¥ ‘2)) =0.

dt,
Otcrona

e*(MS)(Tftz) — 6(H _Q) ’ (20)
9Q
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T—t—r——" In[ 5Q j 21)
5+9 "\ 3(H-Q)

Takum o0pa3om, uirHa uHTEepBana [tz, 7] paBHa 3HAYCHUIO I3.
5. Bbixoa Ha MarucTpajib

Ha unrepsae [0, t1] U = 1. TToaToMy HEPOM3BOACTBEHHOE MOTPEOICHHE PABHO HYJIIO M O3TOMY TipH t < 1
si(k;t, t1) = 0 m Su(k;t,7) = So(K(t2);t1,7). TTockombky S1(K;t,t1) = 0, To BTOpas npousBoaHas 31oi GpyHKIHH M0 K
paBHa Hym0. [loaTomy ypaBHeHHe (6) IpUHUMAET BU!
os (kit,t)  os(kit.t)
- = Fk)—pk), skt t)=0.
p * (FK)—pk),  sy(kstyty)
DT0 ypaBHEHHE MOXHO PEIIaTh METOJOM XapaKTEepUCTHK. B pesyibrare moiydaercs, 4Tto nmepemMenHas K

yIoBIEeTBOpseT ypaBueHuio (1), perrenrne KOTOporo Ha uHTepBaie [to, t) ¢ HagaasHBIM yeaoBueM K(to) = ko
nMeeT BuA [2]:

kP (t) — f(l_ efﬁu(tfto)) + kge*ﬁl»l(t*to). (22)
MowmenT Bpemenu ty onpenensiercst u3 yciaoBusi K(t1) = Ko, 9TO IPHBOAUT K BBIPAKEHHIO
A—pk?
t = iﬁln (ﬁj . (23)
W — UK,

Takxum obpazom, Beipaskerus (21) 1 (23) onpenenstoT CTpyKTypy YIPaBICHUS U NAIOT PEIICHUE 3aJa4H.
Jlyig cyliecTBOBaHUS JaHHOTO PEIICHUS HE0OXO0AMMO, YTOObI cyMMa JuTHH UHTepBasioB [0, t1] u [t2, 7] Obuta
menbmre 7, 1.e. t1 + 13 < T.

6. O01mee HeMpPOU3BOACTBEHHOE NMOTPedIeHUe

W3 noyueHHBIX pe3yJbTaToOB CJIEAYyeT, YTO MaKCHMAJIbHOE CpeHee 3HAUCHNE HEeMPOU3BOICTBEHHOTO
notpebnenus Ha utepsaie [0, 7] paBHO
$(ky;0,T) = s, (k(t);t,, 1) + 85 (K(L,);t,, T) =
= HKE)ET - 4) - QU(L)E —e "),
Crona HyxHo nojactaButh (21) u (23). Ilpu atom B dpopmynax (21) u (24) k = k(t2) = k(t2) = Koc, T.€.

(24)

HYXXHO Y4uThIBaTh (7). B wactHocTH, noiy4aeTcs

_F(kOC)

Q'_7§IET’ (25)
e 1 9(6+p)
! tz_r3_8+8|n((8+[3u)8—au8j' (20)

MOHO paccMOTpETh, Kak BeieT ceOst (PyHKIMOoHAI (24) ¢ pOCTOM G HIIH, YTO TO XKe camMoe, mapamerpa 3.
W3 (26) BuaHO, 4TO IpH YBEIMUEHUH 3 AiTMHA WHTepBania [, 7] ctpemMutcs K HyIto. TakkKe CTPEMUTCS K HYJITIO
u BenmurHa Q. B pesynbprate moiydaem, 4to ¢ poctoM napamerpa 3 GpyHKIuoHa (24) CTPEMHUTCS K BETUIUHE

s(ky;0,T) = H(k, )€™ ~1).

Ha pucynkax npuBeIeHbI pe3yabTaThl YHCISHHOTO MOJICITHPOBAHUS IIPH CIICAYIONNX 3HAYCHUAX TIapa-
metpoB: A=1, =05 1=01,6=01 T=12, ks =5, kec = 6,25, t1 =0,7. Ha puc. | nmpuBeseH0o n3MeHEeHNE
BO BpeMeHU (hOHJOBOOPYKEHHOCTH TPY/ia MPU Pa3HBIX 3HAYCHUAX KO3 PHUIIMEHTa BOJATWIEHOCTH G. Ha puc. 2
MIPUBEICHO U3MEHEHUE BO BpEMEHH HENMPOU3BOICTBEHHOTO TOTPEOICHUS IPY PA3HBIX 3HAYEHUAX KOAPPUITH-
€HTa BOJIATWIILHOCTH G. BHHO, 9TO 3Ta BenurHA yOBIBAET C POCTOM O.
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Puc.1. U3menenne GpoHIOBOOPYKEHHOCTH TpyIa Puc. 2. VI3meHeHne HETPOU3BOACTBEHHOTO MOTPEOICHUS
(xpuBas 1 coorBercTByeT G = 0; (xpuBas 1 coorBerctByeT & = 0; kpuBas 2 — ¢ = 0,1;
kpuBas 2 — ¢ = 0,1; kpusas 3 — ¢ = 0,2) kpuBas 3 —c = 0,2, kpusas 4 — 6 = 0,3)
3akia04eHue

B pesynbrare ucciie1oBaHus YyCTaHOBIIEHO, UTO CTPYKTYpa YIIPABICHUS PELLICHUS IETEPMUHUPOBAHHOMN
U CTOXaCTUYECKOM 3a]1a4 COBIAJAIOT U ONPENEIAI0TCA 3HaYeHUAMU MOMEHTOB 11 1 to. [Ipu 3TOM cToxacTuue-
CKasl COCTaBJISIONIAs BIUSACT TOJIBKO Ha MOMEHT tr. YBenuueHue Ko hUIMeHTa BOJIATUIBHOCTH G TIPUBOIUT
K YMCHBIIICHUIO CPEAHETO 3HAYCHHS HEIIPOU3BOJICTBEHHOTO MOTPEOICHMSI.
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The problem of optimal control of one-sector economy under random variation labor funds is considered. The state of the economy
is characterized by two variables: capital-labor ratio k(t) and non-productive consumption per an employee c(t) along with the produc-
tion function F(k) being the gross product made per one unit of time. In this study the Kobb-Douglas production function is considered,
that is F(k) = Ak® where A denotes the scale of rate of production (A > 0), a is the elasticity coefficient on fixed assets. Variables k(t)
and c(t) satisfy the following equations:

K = UF —pk +ok&(t), k(0)=k,,
¢=8c+(1—u)F, c(0)=0,
where p is the depreciation rate, & is the discount rate (u > 0, 8 > 0), &(t) denotes the standard white Gaussian noise (or &(t) = dm(t)/dt,
where o(t) is the Wiener process), c is the coefficient of volatility, uF is the product fraction which is used to increase a fixed capital,
(1 — u)F is the product fraction which is used to increase a non-productive consumption. Thus, the coefficient u is the controlling
parameter in considered problem. This coefficient should satisfy the following condition: 0 < u < 1. It is assumed that the planned

production period [0, T] is specified and sufficiently long. The general non-productive consumption on the interval [0, T] for a given
control u is defined as follows:

o(T) = j eV (1 —u)F (k)dt .

The objective of this study is to find such control u(t) on the interval [0, T] for which the average value of ¢(7) reaches its maximum.
This problem is solved using a dynamic programming method. Bellman's function s(k;t, 7) is introduced; s(k;t,7) is an average value of
value ¢(T) provided that process continues on time interval [t, T] with an initial condition k(t) = k and on this interval is applied optimal
control. For this function Bellman's equation is specified. The formulated objective is a solution of the Bellman's equation. This solution
consists that an interval [0, T] by points t1 and t2 (0 < t1 < t2 < T) breaks into three intervals: [0, ti], [t1, t2], and [t2, 7]. The interval
[0, t1] corresponds to the output to the highway, the interval [ti, t2] — to the highway (if it exists), the interval [t2, 7] — to the final stage
(to a descent from the highway). On the highway, there is k = koc = const, and

Lo =Q—A, oy, =M
8+ “F(k,)

If k(0) < ko, then u is equal to 1 on the interval [0, t1]; u is equal to 1 on the interval [tz, 7]. As a result, it turns out that the control
structure is determined by values of t1 and t2. The moment t1 depends only on initial condition k(0) and doesn't depend on a stochastic
component, the moment t2 doesn't depend on initial condition, but it depends on o. Thus, the greater o, the less length of the interval
[t2, 7] and average value of non-productive consumption.
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