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Abstract. Inventory management is of great interest to various spheres of activity. This theory is a new industry
that arose in connection with the need of optimal regulation of reserves. Over the past decades, significant
progress has been made in the development of various mathematical models for managing commodity and non-
commodity inventories. Despite the fact that this topic is quite popular in the literature, the question
of purchasing resources in conditions of their deficit remains topical. The study is devoted to the development

of a multi-product inventory management model with a multiple periodicity.

Beenenne. YnpasiieHue 3anacamMy NpeCTaBiIsieT O0IbIION HHTEPEC VISl PAa3IMYHBIX c(ep YeI0BeUecKoi
JeaTenbHOCTH. JlaHHas Teopyst — HOBasi OTpacib 3HAHMS, BO3HHUKINAS B CBSI3H C IOTPEOHOCTHIO ONTUMAIbHOTO
peryiupoBaHMs 3amacoB.  3a MOCIEAHUE AECATHICTHS IOCTUTHYTHl 3HAUUTEIbHBIC YCHEXU B CO3AaHUU
pa3IMYHBIX MaTeMaTH4YeCKMX MOJeNel yIpaBleHUs TOBApHBIMM M HETOBapHBIMU 3amacamu. Hecmorps
Ha TO, 4YTO 3Ta TE€Ma B JMTEpaType IAOCTATOYHO MOMYJSIpPHA, BOIPOC O 3aKYHNKE PECYPCOB B YCIOBHAX HMX
nedunmra ocTaeTcs axkTyaldbHBIM. lIcclemoBaHME MOCBSIICHO pa3paboTKe MHOTONPOAYKTOBOM MOJIEITH
YIPaBIICHNUS 3aM1acaMy ¢ KPaTHOW IEPHOIUIHOCTHIO.

Onmucanne mogean. IIpeanpustue 3akynaer n BUIOB pecypcoB. OOBEM NEpBOro pecypca g, COCTaBISIET
B HATYPAIBHBIX EIMHHIIAX, CTONMOCTb €JMHULIBI PECypca COCTaBIIeT d ICHEKHBIX SANHUL, 00BEM BTOPOTO pecypca
U LEHa COCTAaBISIIOT ¢, W d, COOTBETCTBEHHO; OOBEM TPEThEro pecypca M IieHa OYIyT COCTaBISITH (3

u d; u 1.4 Ileprnox nocraBok nepBoro Buja pecypca (LUKII) MpUMeM paBHbIM T, eproz OCTaBKH BTOPOTO pecypca

T T . . o
—= TPETHET0 - — W T, TAe M, L = 1, ..., n —KpaTHOCTH MOCTaBKU. OOBEM CPEICTB OTpaHIICH BETHMIMHON
2 3

Ym S diqy +daqz + -+ dnqy.

Bynem mosarath, 4TO MEPBbIA Pecypc 3aKymaeTcs MOJHOCTBIO B HAauane Nepruo/a, a BTOPOi, TPETHH | T..
pecypchl — YacTMYHO B  cieaylommx o0béMax: K,q,, k3qs, ..., knqn, rtTHEe kii=1,..,n—nons
CoOoTBeTCTBYyIOmero pecypca. Torma
diqy + kadaqy + kadzqs + -+ kndnqn = Y.

[Mosnaraem, 4T0 pecypchl pacXOIyIOTCs C MOCTOSIHHOI HHTEHCUBHOCTBIO by, by, ..., by,.

Bgeném cnemyromme 0603HauCHUS:
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a; = d1qq, 0y = Qaliz, ) An = Qulin;

a=a;+a;+ -+ ay;
mnan

)

a m,a,
by =—; b, = e by =
T T

b=b1+b2+"'+bn.

Kpowme toro, nmomaraem a; = a, = -+ = a,.

3anuemM MOAEb:
Y(n,mz,...,mn)

y (b tn) bt,; +a,(1—k,) =Y, . ,

min

Y(n,mz,...,mn)

Y(n,mz,...,mn) - btn—l,l + an(l - kn) + an(l - kn—l) = Inpin

)

min
..................................................... 9]
n
(mmy,..mp) (mmy,...my)
A Z a;(1 — k) = Y,z
i=2
kna, = bntn,lﬂ
kp_10n_1 = bn—ltn—l,l'
..................................................... 2)
kya, = bytyq;
n
Y;S;;mz,...,mn) _ btn,z + Z a;(1—k) +a, = Y;Sil;:nz,...,mn)’
i=2
n
PG bty kY @1 k) + iy + Gy = VO,
i=2
..................................................... 3)
n n
YT;";;;’nZ,...,mn) _ bt212 + Z ai(l _ kz) + z a; = Y;S;;lmz,...,mn);
i=2 i=2
an(l - kn) = bn(tn,z - tn,l)'
An1 (1 —kypq) = bn—l(tn—l,z - tn—l,l)'
..................................................... “4)
a,(1—kp) = bz(tz,z - t1,2)5
(%)

Yrglril;:nz.-...mn) =a, + kya, + -+ kpa,.

Cucrema (1) u (3) aBnsieTcs 6anaHCOBOMH /1 MOMEHTOB BPEMEHH t; 1 U t;5, [ = 2, ..., 7, COOTBETCTBEHHO;
cucreMa (2) u (4) BbIpaxkaroT 0e3qMPUUUTHOCTL BTOPOTO Pecypca B MOMEHT BPEMEHM t;1 M Lz, [ = 2,...,M,;
ypaBHeHHE (5) onpeaenser HeoOX0IUMBIH 00bEM 000POTHBIX CPEACTB.

U3 (2) u (4) moiryaum:
a a
t2,1 = b_jkz, ey tn,l = ikn;

(6)
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HpOBCHGHHHﬁ aHaJIu3 MOoKasall, YTO aHAJIUTUYCCKYI0 MOAC/Ib NOJYYUTh HE YAACTCA U3-3a M30BITOYHOCTH
ypaBHeHHI:I H, KaK CJICACTBUC, HCOAHO3HAYHOCTH PCIICHUA. HO3TOMy NOJIYYUM aJITOPUTMHUUCCKYHO MOACIIb.

[epemumenm Moxens ¢ yuérom (6) B Buze (7):

min

n
y (mz ) (kyy ooy kyp) = a4 + Z kia; = min,
i=2

an

-b
bn,

k,+a,(1—-k,) =0,

a,_
—b b_k +a,(1—ky) + ay_1 (1 —ky_1) <0,
n—-1

—bLk, + § a;(1—k) <0;
bz A 2
i=

a, -
—b—+2al(1 - kl) +an < 0,
bn i=2

n
an-1
+ ai(l - kl) +a,+a, 1= 0,
bns i=2

..................................................... )

n n
a;
—b—+Zai(1—ki)+Zai <0;
b, ¢ .
=2 =2

0<k;<1i=2,..,n
Takum oOpazoM, MMeeM 3ajady JHHEHHOrO IPOTrpaMMHpPOBaHUs. Pemienwe 3agauu SBISIIOTCS JOJIH
pecypcoB ko, ..., k,,. 3arem noacrasnsem ko, ..., k,B (6) 1 HaxoquM BpeMeHa JOKYNKH pecypcos. [Ipu kpatHOCTH

MOCTAaBOK m; > 2,1 = 2, ..., N, MOMECHTBI BPEMEHH MOCICIYIOIIUX JOKYIIOK BEIYUCIISAEM 10 (popMyam:
a;
b;

a;

ki' ti,2 = E'
i

ti,l = i= 2, e, n,

T
ti,j+1 = ti,j + (] - Z)m—.,l = 2,...,71,] = 2,...,mi.
i

HopmupoBouHbIi KOG GHUIHEHT U N-IPOAYKTOBOI MOJIEIH PaBEeH:

v (e, . k)

) = Zoin
b
3nech Yz(") =Y | a; — obmmit 06BEM pecypcos.
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