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HECTALIIOHAPHUM PYX OCHOBHHX I IOXITHUX PECYPCIB B
YMOBAX BA'ATOCTAJAIMHOI'O BUPOBHUIITBA

PosrnsHyTo icHYI04i 3ac00M BU3HAYEHHS KUTBKOCTI JIAHOK 1 CTPYKTYPU CHUCTEM CIOKHMBAHHS PECYPCIB,
ix BUpOOHUIITBA Ta peaizaiii. Po3pobieHa MmareMaTiiHa MOJIEITh, SIKa OIMIUCYE PYX OY/Ib-5IKOT KUTbKOCTI
OCHOBHHX 1 TOXiHUX pecypciB. Ha OCHOBI 3amponoHOBaHMX IMiJXOAIB MOXIHMBO C(OpMYBaTH
MPAKTUYHI PIIIEHHS [IO/I0 MOIAIBIIOTO PO3BUTKY PYXY Ta EKOHOMIT peCypciB Ha BUPOOHHIITBI.

The existent methods for determination of the section number and the structure for resource
consumption systems, there production are examined. The mathematical model, which describes the
motion for any number of basic and derivative resources is worked out. On the base of prepositional
methods it is possible to form the practical decisions for subsequent development of motion and
resource economy at the production.

KurouoBi cJjioBa: OCHOBHI pecypcH, MOXIJAHI peCypcH, €KOHOMIS pPECypCIB,
cUCTeMa BUpOOHUITBA, MATEMAaTUYHA MO/IEIb, EKOHOMIYHI CUCTEMHU.

Beryn. CyyacHuid pHUHOK HPOIMOHYE KOXHOMY TOCHOJApIOI0UOMY CYyO'e€KTy
JIOCUTh >KOPCTKI YMOBH [ISZIBHOCTI, a MPOOJIEMHA €KOHOMIKM YKpaiHH sIK 1 paHilie
3YMOBJIIOIOTh TSDKKE CTAHOBHILE 0ararbox yKpaiHChbKUX mianpueMcTB. 100 BuxuTH
W ycmimHO (QYHKIIOHYBaTH B PUHKOBHX YMOBaX, MIANPUEMCTBY HE JOCTaTHBO
MPOCTO BUPOOJIATU MPOAYKIIIIO B MAKCUMAIBLHO MOXKJIMBOMY 00CS31, BAKOHYIOUU CBO1
BHYTpIIIHI MJaHU. BU3HAaueHHS KUIBKOCTI JIAHOK 1 CTPYKTYPU CHCTEM CIIOKHBAHHS
pecypciB, BUpPOOHHMLTBA Ta peaii3alii pecypciB, YHPABIIHHS 3aMOBJICHHSIMH Ha
MPOJYKII0, IUIAHYBAaHHS  TPAHCIOPTYBaHHS, YMOB TIEPEpOOKH  BaHTaXIB,
CKJIaJlyBaHHSI 1 30epiraHHs pecypciB, BU3HAUYEHHs 3acO01B 3aCTOCYBaHHS TapHu Ta
VIaKOBKHM, OpraHisaiii TOpProBUX Omepalliii, opraHizamii MiCISIPOIAXKHOTO
00CITyroByBaHHS Ta 1HIII MUTaHHS, NOB'A3aH1 3 (POPMYBAHHSIM JIOTICTUYHOI CUCTEMU
peamizanii TPOAYKINi, B TMEBHIA Mipl 3a0€3MeUyl0Th KOHKYPEHTOCIPOMOKHICTh
mianpueMcTB. He3Baxkaroun Ha Te, M0 JaHl CUCTEMHU ICHYIOTh 1 BUKOPUCTOBYIOTHCS
TPUBAJIUN Yac, B JITEpaTypHUX JKepeliaX J0Ci TPUBAIOTh IUCKYCIi MPO CYTHICTH
JIOTICTUYHOI CHCTEMHM BHPOOHMIITBA MPOAYKIi, ii BIUIMB Ha 1HUOI BUAM
TOCIOAAPCHKOT MISITBHOCTI MiAMPUEMCTB, CTPYKTYPY CUCTEM pealtizallii mpoayKIlii Ta
3MICT (PYHKIIIH, SIKI BOHU BUKOHYIOTb.

IMocTanoBka 3aBaanus. Y nociipkeHHi [ 1] 3a3HadeHo, 110 B TaHU Yac BiICYTHIN
3arajibHUM Miaxig 10 30€peKeHHs Ta BIATBOPEHHS TMEPBUHHHUX NPUPOJHHUX, a THUM
OLUTBIIIE HAKOMMYEHUX JIFOACTBOM TOX1THUX pecypciB. Y naHiit poboTi 3pobieHa crpoba

TMOIIYKY Ta HAYKOBOI armpoOarii MEeToIB peastizalii OCHOBHUX NPUHIUIIB (pOpMyBaHHS
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BITYM3HSIHOI CUCTEMH OTOAATKYBaHHS JJIi OCHOBHHUX 1 MOXITHHUX pecypciB. ['onoBHUM
METOJIOM JIOCIIJDKEHHS, SIKWA OTpMMaB BU3HAHHS B YChOMY CBIiTI € OeHuMapkiHr. Llei
METOJ] JI03BOJISIE TOCIIPKYBATH TMPOIIECH B TOPIBHUILHOMY aHATI31 3 KparmMmua ado
TEOPETUYHO JIOCSKHUMM PE3YJIbTaTaMH iX PO3BUTKY. Y poOOTI, OJHAK, HE PO3IJISHYTI
pecypcH B iX pealbHOMY Pyci Ha BUPOOHHUIITBI.

B po6ori [2] po3risHyTI 3MICT, 3HAUEHHS 1 pe3epBU MiABUIIECHHS €(PEKTUBHOCTI
BUKOPUCTaHHA 0a30BUX peCypciB BUPOOHMIITBA - OCHOBHUX (DOHAIB, 00IroBUX
KOIITIB, TPYJIOBUX PECYPCIB, a TAKOX MOXITHUX BiJ 0a30BUX - (DIHAHCOBUX PECYPCIB
nianpueMcTB. B ocHOBHOMY daH1 peKOMEHJAIlli HOCSTh ACKJIApaTUBHHUM XapakTep
0e3 3a0e3MeueHHs] eKOHOMIKO-MaTeMaTUYHUMH 1 MAaTeMaTHYHUMH MO/IEIISIMHU.

VY nmocmixeHHi [3] po3rasHYTI TEOPETHYHI MUTAHHS OOJIIKY Ta KOHTPOJIO 3a
PYXOM MaTepiaJbHUX PEeCypcCiB; opraizailis oOJIKy pyXy MaTepialbHUX PECYpCiB,
PO3TIISTHYTO METOJUKY KOHTPOJIIO 3a PyXOM MaTepiaabHUX pecypciB. [Ipote diTko He
BUJILJICHI OCHOBHI 1 MOXiJHI pecypcu. Pyx pecypciB posrisgaerscs, sk (GakT, Ha
OCHOBI SIKOTO CKJIaJIHO ITPOTHO3YBATH MOBE/IIHKY CUCTEMH 3 METOIO 11 ONTUMI3aIli.

VY nHaykoBiii po6oTi [4] Ha OCHOBI BUAUICHHX Tally3ed peanizarlii mpomyKIi 3
ypaxyBaHHAM KBadi(IKal[lHHUX O3HAK: PpO3MOAULY, PyXYy PpECypCiB, YKIaJaHHA
JIOTOBOPY Ha MOCTa4yaHHs, TOPriBii (MpoJiaxy) MaHa kiacudikaiis OCHOBHUX BH/IIB
TOBapy B CHCTEMI peani3auii NpoayKIii MANPUEMCTBA, A0 YUCIA IKUX BIIHOCATHCS:
pyX TOBapy, sIK MaTepiaJiIbHOrO 00'€KTy, TPaHCIOPTHO-TEXHOJIOTIYHUN PyX, COLIO-
TEXHIYHUI PYyX, CYKYIIHUH pyX PECypcCiB, pyX HIPOIYKIIi B MPOUEC] i CIIOKUBAHHS
(excruryararii). Po3poOiieHa auHaMiuHa MOJENIb HEAOCTaTHHRO BpPAXOBYE BILIUB
OCHOBHHX PECYpPCIB Ha MOX1/IHI.

VY HayKkoBOMY JOCIIJDKEHHI [5] 3a3Ha4eHO, 110 JUHAMIKa €KOHOMIUYHHMX ITIPOIIECIB,
o0 MPOTIKAIOTh MPOTIrOM TPHUBAJIMX MPOMDKKIB 4Yacy, € HeliHiiiHow. Y
OCIIHKEHHAX 3 HEJTIHIMHOIO €EKOHOMIYHOIO JMHAMIKOK HAKOIMMYEHO OaraThii TOCBII
MOJICJIIOBAaHHSI E€KOHOMIYHUX IIPOLIECIB HA OCHOBlI BHKOPHUCTAHHS JAMHAMIYHHX
cucteM. AHaii3 MOJENeH, [0 OINUCYIOTh HEJIHIMHI EeKOHOMIYHI MPOIECH, SK
MpaBujIo, AYyXE€ CKIAAHUN 1 COHUpaeThcs Ha (QyHAAMEHTAIbHI pe3ylbTaTH Ta
aHaJIITUYHI METOJIM €KOHOMIKO-MAaTeMaTHYHUX 1 MaTeMaTHIHUX JOCIIIKEHb. ToMy
pO3poOKa KOHCTPYKTHMBHUX METOIB 1 aITOPUTMIB aHai3y MOJeNell HeTHIMHUX
E€KOHOMIYHHUX CHCTEM Ta X TEOPETUIHOTO OOTPYHTYBAHHS TaK CaMO aKTyaJlbHA.

Xoya poOoTa 1 TPHUCBSIYEHA PO3pOOIl EKOHOMIKO-MAaTeMaTUYHUX MOJICIIEH,
pO3MIISy KOHCTPYKTMBHUX METOMAIB 1 QJITOPUTMIB SKICHOTO aHai3y JAUHAMIKH
HEJTIHIMHUX €KOHOMIYHMX MPOIIECIB, IX TEOPETUUHOIO OOIPYHTYBAHHS, a TAKOX iX
BUKOPUCTAHHS JUIsl OIIHKU CTPATEriyHUX PIlIeHb (GipMH, B HI HE PO3TISIHYTO
po0JIeMH B3aEMO/I11 M1’)K OCHOBHUMH 1 OX1THUMHU €KOHOMIYHUMHU TTPOIIECaAMHU.
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MetonoJiorisi. /lana pobGora cmpsiMoBaHAa Ha TONIYK 1 HAYKOBY ampoOarito
METO/IIB peasti3allii OCHOBHMX MPHUHIUIIIB TPAHCIIOPTHUX PECYPCiB Ha BUPOOHUIITBI 3
ypaxyBaHHSM CKJIQJHOTO XapakTepy B3a€MOIl OCHOBHHMX 1 MOXITHUX DPECYpCiB B
yMOBAax iX HEIIHIHHOTO TUHAMIYHOTO PYyXY.

PesyabTaTu gocaimkenHs. bynemo OyayBaTé MoOJenb pyxy pecypciB B MpoIlieci
BUPOOHUIITBA B 3aJIGKHOCTI BiJ JBOX MapamerpiB. llepmmii mapameTrp — yMoOBHa
BIJICTAaHb peCypcy BiJ MouYaTKy BUpoOHHUUYOro mporecy. Lle moxe Oytu 1 Qizuyna
BIJICTAaHb JI0O OKpPEMOIo IeXy 1 THOpsAJ0K BUPOOHHUYOrO TPOLIECY B CHUCTEMI
BUpOOHMITBA. J[pyruii mapameTp — vac.

Oznaunmo U — muToma Bara oKpemMoro pecypcy BiJi MAKCUMAJIbHO 3aIlJIaHOBAHOTO
A 3a0e3neueHHs] BUpOOHMIITBA. ByemMo BBakaTH Jlajii HAasgBHICTH IBOX PECYpCIB —
OCHOBHOI'O, IIO IOCTA4Ya€ThCS 330BHI, 1 MOXIAHOTO, LI0 BUPOOJSIETHCS HAa OCHOBI
OCHOBHOro0. PIBHSHHS pyXy pecypcy Kpi3b BUPOOHHYHMI MpoUec MOxke OyTu

4. AT .sin[e'i_;”'za
U(z,t)=1—§ 22D , 1)

ne napameTpu A i b xapakTepusyroTh €EKTUBHICTHP BUKOPUCTAHHS PECypCy Ha

3aIIMCaHC, SK:

I1IITPUEMCTBI.

[Ipunyctumo, 110 Ha BUPOOHMIITBI BUKOPHCTOBYETHCS OJWH OCHOBHHUU 1 OJUH
MOX1JTHUN pecypc.

[Ipunyctumo, mo s BCIX pecypciB B yMOBaxX KOHKPETHOTO BHPOOHMIITBA
3HabaeHi mapameTpu Ay 1 by. ToOTO IIsi KOKHOTO BHITAJKy MH MOKEMO 3allHCaTH
PIBHSIHHSL TPOXOJDKEHHS pecypcy Kpidb BUpOOHMYMil mpouec. Crnpodyemo
noOyyBaTH MaTeMaTUYHy MOJIENb PyXy OCHOBHOTO 1 MOX1THOTO PECYpCiB 3 pi3HUMU
napameTpamu A, b1, Az, D,. Mozens poxomKkeHHs pecypcy Kpis3b Mepiiii MaTepia
HEe 3MiHIOEThCA. s Apyroro 3MiHIOIOTHCS TpaHWYHI YMOBH. BiH, 30kpeMa, Moxke
MPUIHATU TUIBKU CTIIBKM OCHOBHOTO PECYpCY, CKUIbKM HOMY 3a0€3MeUuTh NepIini
eTarn BHpOOHHUIITBA. J[J11 1boro Tpeba 3HATH, SKa KOHIIGHTpAIlis MEPIIOro pecypcy
OyIb-SIKMI1 Yac CIOCTEPIra€ThCS MPH 3aBEPILICHHI MMEPIIOro €Tany BUPOOHHUIITBA, L0
Moke OyTH 3HaieHe 3 piBHIHHS (1) npu ymoBi z=1:

© g a-AQI-1T
UK (t) :1_2%' (2)

[Tpunyctumo, mo ams Oyab-sSKOTo 3HaYeHHS BX1AHOI KOHIIEHTpAIlli pecypcy IpHu
YMOBI1 1i MOCTIHHOCTI KOHUEHTpAIlisi M0 BChOMY €Talmy BUPOOHHUIITBA BU3HAUUTHCS
PIBHSIHHSIM:

f(z,t)=q-U(z,1), (3)
92



ne U(z,t)- dynkuis, 3Haiigena mo ¢opmyni (1) mis maHoro pecypcy Ha erari
JOr0 BUKOPUCTAHHS;

J — KiJTBKICTb OCHOBHOTO PECypCy Ha eTalli MMOYaTKy BUTOTOBJICHHS ITOXiTHOTO
pecypcy (pu yMOBI ii OCTIHHOCTI).

BXximHOIO KUIBKICTIO pecypcy sl Ipyroro pecypcy Oyje KiHIeBa KIJIbKICTh s
MIepIIOTo, 3HaMIeHa 3a GopMyIoro (2), SKa € 3MIHHOIO BEIMYUHOI0. ToMy dhopmyry
(3) nns mpyroro mMarepiary 3aUIIEMO Y IPUPOIIECHHSX:

df, (2,8) =U,(2,t) -d UK, () FUK, (0) - d(U (2,1)) (4)

Bukopucrasmm (1), (2), 3anumiemo:

> 4.A .0 -1 b, . thle-AC1T

_ i1 o2 . €-i—1-7-2z
- 4-e Ao @i-1L 'S|n|: > a ) 4'A1' ei_l\_b ,tblfle*AlQ-ifllbl
df, =|1—>" _ >0 — dt
i—1 7(2-1—1) i—1 7(2-1—1)
()

[licns dvoro ¢yHKIS 3MIHM MOXIIHOTO pecypcy Moke OyTH 3HaijeHa, SK

dt

IHTerpat:
t
f,(z,t) = [df, (6)
0

AHamTH4HO 1HTEerpai (6) po3B’s3aTH HEMOXKIIUBO, aJI€ Cy4acH1 MPOrpaMHi 3aco0u
Jal0Th 3MOry 11e 3pooutu. Toji 3MiHa IBOX pecypciB Ha JBOX IIUISTHKAX MOXKe OyTH
3amucaHa (PyHKIIEO:

| Ui(z,t),z<1
u(z’t)_{fz(z,t),l<z<2' )

Jliist mOBiIbHO B3STHX KoedimieHTiB Aq, by, Ay, by muHamika 3MiHH IBOX PECypCiB
HaBeJeHa Ha puc.l.
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Puc.1 — 3miHa KUTBKOCTI OCHOBHOT'O 1 ITOX1THOTO PECYPCIB [T PI3HUX MOMEHTIB Yacy

Cepenus KUTBKICTh PECYPCIB 10 BUPOOHHUIITBY MOXKE OyTH 3aIMcaHa, sK:

p(t) =% Juen 3z, ©)
v(t)=%z%. 8)

Cnig BII3HAQUMUTH, IO JOCI MOJIENi, HaBITh CTaI[lOHAPHI, MaJd CIPOMOKHICTh
BpPaxOBYBAaTH MOXIAHI PECypCH MEPIIOro MOPSAKY, HA BUPOOHUIITBI B Psijil BUMAIKIB
MOXXYTh BHKOPHUCTOBYBAaTHUCh PECYpCHM OUIBIIMX MOPSAAKIB, KOJM 3 MEPIIOro
OJIEPKY€ETHCA IPYTUH, 3 APYrOro TPETIH 1 TaK Jai.

Po3pobniena metouika A03BOJISIE BU3HAYATH XAPAKTEPUCTUKU BUPOOHUIITB 3 OyIib-
SIKOIO KUTBKICTIO OCHOBHMX 1 TIOX1IHUX pecypciB. Hampukman, st BunaaKy BUpoOHHIITBA 3
TphOMa pecypcamu, OJIMH 3 SKUX € TMOXIJHUM 3 TMOYaTKOBOTO, a TPETId — MOXITHUM 3
MEPILOTO MOXIIHOTO, IPHYOMY KOXKHUN Ma€ Pi3HI XapakTepucTuku Aq, Dy, Ay, by, Az, D3
BU3HAYAETHCS KUTBKICTh APYTOro peCypey Ha JPyroMy eTari BAPOOHUIITBA:

UK C= f,(Lt). (9)

TunoBa GyHKIIIS TPETHOTO PECYPCY MaA€ BUTIISI:

FTeTITE .Sin[é-i—l-n-z?
- 2
U.(z,t)=1- -
5(2.1) ; 7(2-i-1)

Toni KUIBKICTh TPETHOTO PECYPCY 3 BpaxyBaHHSM HECTaIlIOHAPHOCTI MOCTAYaHHS

(10)

MIEePIIOTO 1 BUPOOHUIITBA IPYTOTO JTOPIBHIOE:

df (2,t) =U,(2,)d UK, (t) (12)
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fi(z,t) = ]Ug(z,t)dfz Lt) = ]U3(z,t) U, (2,1)d UK, (1) . (12)

PoznucaBum aHaJIiTI/I‘{HO, OICPIKUMO:

> 2
f3 y == 1_ N x
@h=J1-2, 7(2-1-1) C13)

. (1_ i4 e f'i‘@bz J'iél' A - @i —1jb1_-tb1—1e—A1€~i—li°l gt
= 7(2-1-1) - 7(2-1—-1)
3BUYailHO, 1€ pIMIEHHS MOXE MPOBOJUTUCS TIIBKH YHCENbHO. Pe3ynbTar
po3paxyHky y cepenoBumni MathCAD mist Tppox pecypciB Ha TpbOX eTamax
BUPOOHHUIITBA HABEACHUI Ha puUC.2.
Cepennss mo BUPOOHMUTBY KIJIBKICTh PECypCiB 1 IIBUAKICTH iX MHPHUPOILIECHHS
MOXKYTb OyTH po3paxoBaHi 3a GopMyIamu:

13
p() =7 Ju€n) 3z, (14)
0
dp _Ap
Vit)=—~ —. 15
0=t~ at (15)
‘o
u:Daig —
~——

o 01 0203 04 0506 07 02 09 1 11 12 13 14 15 16 17 12 19 2 21 232 232 24 25 24 27 28 29 3

=
Puc.2 — 3MiHa KUTBKOCTI OCHOBHOTO 1 IBOX MOXIJTHUX PECYPCIB JUIsl PI3HUX
MOMEHTIB Yacy

BucHoBku. 3ampornoHOBaHO MIAXOAM A0 IU(epeHLIMOBaHOI MOOYI0BU PYyXy
TPAHCTIOPTHUX PECYPCIB HA BUPOOHMIITBI, K1 BPAXOBYIOTh CKJIAJHICTh CTPYKTYPH 1
JUHAMIYHICTh MPOIECIB MOCTABKA OCHOBHHMX PECYpCiB 1 BUPOOHMIITBA IMOXIAHHX
BUJIB pecypciB. Po3pobiieHa MmaTemMaTuyHa MOJEIb OMUCY€E PyX OYIb-SKOi KIJTBKOCTI
OCHOBHUX 1 TOXIAHUX PecypciB. Y TMOJAJIbIIOMY Ha OCHOBI 3alpONOHOBAHUX
MIIXO0/IB MOXJIUBO C(HOPMYBATH MPAKTHYHI PIIICHHS IMI0J0 TOJATBIIOTO0 PO3BUTKY
pPYXy Ta €eKOHOMIi pecypciB Ha BUPOOHUIITBI.

95



Cnucox uaireparypu: 1. [lodcoronxo E.A. PecTpykrypuzalys perHOHAIBHOH SKOHOMHUKH (CHCTEMHBIHA
nonxon). Hayunoe m3mganue. — K.: IIYJL, 2003. — 424 c¢. 2. Egdoxumosa M.A. DKOHOMUYECKHE PECYPCHI
npousBozctea. CII0: CIIOJITA, 2001 r.- 69 ¢. 3. YueT MaTepHalIbHBIX 3al1aCOB B OFOKETHOM YUPEIKICHHH
/I KoneBatoBa O.A. "byxramrepckuit yuer", N 15, aBryct 2001. 4. Jlagpenxo E.A. dopmupoBaHue
JIOTUCTUYECKUX CHUCTEM pealM3allil TMPOAOBOJILCTBEHHOH NpOAYKUWH. ABTOpedepaT IuccepTaluu Ha
COWCKaHWE yYeHOW CTeNeHH KaHauaaTta sKoHoMudeckmx Hayk CnemmamsHocTh 08.00.05 - DxoHOMHKa U
yIpaBJieHHE HAPOJIHBIM X03sicTBOM CaMapcKkuil rocyapcTBeHHbIN skoHOMUYeckuid yHuBepcutet -2008. -
22.c. 5. Unvun Heops Bacunvesuu. Mopenu 1 METOIBI aHATU3a TUHAMUYECKUX MPOIECCOB B HEIMHEHHBIX
SKOHOMHUYECKHX cucTeMax : Jluc. a-pa sxoH. Hayk : 08.00.13 : CII6., 2004r.- 321 c.

Iomano mo penakmii 06.03.2010

96



