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nanPNEMCTBAMIA LUBEWMHOT MPOMWCJIOBOCTI
bensaesa H.C., acnipaHT

KWiBCbKWIA HALiOHAaNbHWUIN YHIBEPCUTET TEXHOOTIN Ta AU3aNHY

AHomauyis. B cmammi npoaHanizosaHo HeobxidHicme 3a0aui cymicHoi onmumizayii supobHUYoI npozpamu
ma sumpam Ha supobHUYUMBO NPOOYKUii, po3pobsieHa eKOHOMIKO-MamemMamu4yHa MoOesb Uino4ucesnbHo20 npo-
2pamysaHHA. Y 6aeameox 8unadKax Ha npakmuuyi 0ie He 00UH, a KinbKa hakmopis, wo aimimyroms. To0i 3a80aHHSA
Makcumizauii npubymry abo miHimizayii sumpam supiwlyemoscs 3a 00rnomo2oto niHiliHo2o npoepamysaHHa. Y 6a-
20MOHOMEHKAamypHoOMy 8UpPObHUUMEI, 30 HaABHOCMI PiBHOMAHIMHUX obmexceHb hakmopie supobHuuymsa, 014
pO3pPObKU eKOHOMIYHO 06rpyHmMOB8aHOI 8UPOBHUYOI MPo2PaMU peKoMeHOYEMbCA 8UKOpucmosysamu nputiomu i
mMemoou niHiliHo2o npoz2pamysaHHsa. CKaadHicmes po3pobKu modesni nosas2ae 8 momy, w0 Mae bymu spaxosaHuli
nesHull pad obmexceHb Ha pecypcu ma obcazu supobHUymea. B ymosax bazamocepiliHo2o 8upobHUYMEA MO KOX -
HOMYy cmpyKmypHomy niopo30iny po3pobasemosca MHOXUHA 8apiaHMis supobHUuMea npodyKuii. Kpim moeo, npu
hopMyB8aHHI 8UPOBHUYOI npPo2pamu 8 ymosax obmexceHux 8UPOBHUYUX MomyxcHocmell, HAMPUKAAo, AHOOUHO-
200UH @60 MaWuUHO-200UH, Yyacmo 60800uMbCA subupamu nesHi sudu MpPodyKyii, AKI NpuHocame Halibinowuli
npubymok. [na eusHavyeHHs, AKkuli npodykm abo npodykmu supobaamu (npodasamu) 3 Memoto MAKCUMI3ayii
npubymky, KOPUCHO BUKOPUCMOBY8AMU MAPHUHAAbHUU nidXxid. Kpumepiem onmumansHocmi po3pobraeHoi 3a0a4i
€ MAKCUMI3ayis Yyucmozo npubymky nidnpuemcmeaa 3 ypaxy8aHHAM MOXIUBUX 000aMKOBUX 8UMPAM, o8 'a3aHuUX
3 ymeopeHHAM 3anacie npodyKuii ma mamepianis, Ha 00epxaHHA 000aMKO80I KinbKocmi eHepeii, 3i 36inbWeHHAM
sumpam Ha 3apobimHy naamy ma Ha 302as6H08UPOBHUYI suMpPamMu, @ Makox 36inbwWeHHa nPubymky 8 38'a3Ky 3i
3MeHWEeHHAM MoO0amky Ha npubymok. B pamKax eKoHOMIKo-MmamemMamuy4Hoi Mmodesi 8u3HauYeHi napamempu moode-
ni, obmexceHHsa obcAazie ma sumpam supobHUUMBa NPOOYKYil, hyHKUIOHANBHI yMOBU Ma yMo8U yinovucenbHocmi i
Hegid'eMHOCMI 3MiHHUX.

Knrouosi cnosa: sumpamu, 8upobHUYa NpPo2pama, eKOHOMIKO-MamemMamu4He MOoOesto8aHHA, weeliHa
npomucaosicms, Kpumepiti onMuUManbHOCMI, Yinbosa yHKYiA, (PyHKUIOHANbHI 0O6MeXeHHsA

MocTtaHoBKka npodnemMn. ¥ daraTbox BuMNagkax y daraTocepimHOMY BUPOOHMLTBI Ha
npakTuLi gi€e He oAMH, a Kinbka akTopiB, WO NiMiTYOTb. ToAi 3aBAaHHA MaKcUMi3aLil npu-
dyTky ado MiHiMi3aLii BUTpaT BMPiWYETLCA 3@ JOMNOMOIrOIO NiHINMHOMO MPorpaMyBaHHA.

B mogeni niHinHoro nporpamMmyBaHHA BaX/IMBUM € PakTop 0BMexXeHOCTi pecypciB onA
MPUAHATTA pilleHHA WOAO0 acOPTUMEHTY BUpPOdHMLUTBA npoaykuii. Handinew surigHa (npu-
dyTkoBa) NpogykLia — ue He 3aBKAn BMPOdM 3 HaMBULMM MapXUHANbHUM LOXOL0M Ha 04u-
HULIO, @ HaBMmakn, Handinblw NpNdyYTKOBI BUPOdM — Ti, WO NPUHOCATL HaNdiNbWMN NPNdYTOK
Ha OAMHMLIO 0OMEXYI0HOoro dpakTopa 4u pecypcy. ToMy npodnema nmonsarae B MakcuMisauil
CyMapHOro goxony Npwu AaHin KiibKOCTi 0OMeXeHb.

AHani3 ocTtaHHIX gochimkeHb i nydnikauin. TeopeTUyHi Ta NpPakTU4HI NpodnemMn eko-
HOMiKO-MaTeMaTUYHOro MOZLE/IOBaHHA LWOL0 YNpaBaiHHA BUTpaTaMn BUCBITNEHI B npauax
Takunx ekoHomicTiB, Ak: O. I. bina, H. A. Bpydnesckun, J. €. JosraHb, H.M. €BooknmMoBa,
I.J1. lcnupan, 0.0. Kaparogosa, 0.1. Jlabypuesa, B. I'. Jlebeges, I'. O. MNMapTuH, €.B. MNMpoxopo-
Ba, H.l. PuxunkoBa.

HeBupiweHi cknagosi 3aranbHoi Nnpodnemun. B podoTtax [1-3] AoCTaTHLO MOBHO PO3pPO-
dneHo nocTaHOBKM 3ajay Ta MeToau i MoAeni onTuMisauii BUpOOHMYOI NnporpaMn gna nign-
PNEMCTB N1IErkKoi NPOMNCNOBOCTI. BaXX/IMBO TaKoX PO3raAHYTM NpodnemMy onTuMisauii BUpoo-
HMY0T MporpaMn BT acnekTi CyMiCHO 3 ONTUMI3aLli€el0 BUTPaAT 3a Pi3HUMWN BapiaHTaMu BUPOO-
HUUTBa NPOAYKLIT MO KOXHOMY CTPYKTYPHOMY Migpo3Adiny nignpuemcrtea. Lli BapiaHTu Mo-
MaTepianiB Ta eHeprii, Ta iIHWWMN BUPOOHNYUMKN BUTPaTaMu.

Tak, po3podka HOBOI Mogeni opAry 3 pPi3HUMU MOKa3HUKaMW AKOCTi BUKINKAE
30iNbWEeHHA BUTPAT Ha 3apodiTHy nMnaTy, 30KpeMa 3 nMpeMianbHoro coHay. 3 ogHoro doky,
BMPOOHMLUTBO Takoi mpoaykKuii 3ade3nedyye 3pocTaHHA NMpudyTKy, a 3 iHWOro — Noro 3mMeH-
LWEHHA 3a paxyHOK NpeMiabHNX BMMAAT.

3MEHLWeHHA NpUdYTKY MOXIMBO TakOX B pa3i 3dinblWweHHA 3anaciB NpoaykLuii Ta Ma-
Tepianis, 30inblWeHHA NOTpPedn B eHeprii Ha TexHonorivHiI uini [4-7]. 3 iHworo doky, B pa3i
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CYTTEBOro 3pOCTAaHHA BAPTOCTi OCHOBHMX 3aC0diB 30iNbLIYETHCA CyMa aMOpPTU3aLinHUX Big-
paxyBaHb, — WO 3ade3ne4nTb 3HMKEHHA NOJATKY Ha NPUdyTOK.

ToMy bn1Aa 3agadvi CyMiCHOT onTuUMi3auii BUPOOHMYOI NporpamMm Ta BUTPAT Ha BUPOBHMU-
LTBO NpoAyKLUii Ma€E paLiio NMPUAHATU B AKOCTI KpUTEPilo ONTUMasIbHOCTI MakKCUMi3aLilo Yunc-
TOro nNpudyTKy.

dopmynioBaHHA LUinen cTaTTi. OnA BMpiWeHHA AaHoi 3afadvi po3podneHa eKOHOMIKO-
MaTeMaTU4Ha MoAeNb LisIoYNCenbHOro nporpaMmyBaHHA. LA Mogenb BpaxoBy€E HacTymnHi 06-
MEeXEHHA Ha pecypcu Ta odcArn BMPOOHMLTBA: MPOrHO3HUA MOMUT Ha OfAr, pecypcu Ma-
Tepianis, N1AHOBI BUTPATX 3a CTAaTTAMU KaNbKynALil.

Buknap ocHOBHOro MaTtepiany gocinimkeHHA. B 3a4a4i BBOOUTLCA MOHATTA CTPYKTYp-
HUI NigPO3A4in, AKe BKJIOYa€E B cede CYKYMHICTb WBENHUX MOTOKIB. AKMM BCTAHOB/IOETLCA
3arajibHa BMpPOdHMYa nporpamMa Mo BUNYCKYy 0dCAry BigMoBigHOro acopTuMeHTy. Lle moxe
dyTu uex, noTok ado rpyna NoOToOKiB.

Mo KOXHOMY CTPYKTYPHOMY Migpo34iny po3podnAaeTbCA MHOXMHA BapiaHTIB BUPOOHU-
uTBa NponyKLii. MapaMmeTpaMm KOXHOro BapiaHTy € CyMapHi MOKa3HUKK MO BUMNYCKY OZArY,
BUTPaTaM KOXHOro BMAYy MaTepiany, B T.4. eHeprifa, 3apodiTHa nnaTa, 3araJibHOBUPOOHMYI
BUTPATX, aMOPTMU3aLliNHi HapaxyBaHHA Ta Be/IMYNHa YnucToro npmndyTtky [8, 9].

Ona mateMaTu4HOI doopManisaLii 3agaqi NpunMemMo NO3Ha4YeHHA:

L — iHOEKC CTPYKTYpPHOro nigposainy nignpnemcrsea, v = 1, H;

M — iHOeKC BapiaHTy BUPOOHMLUTBa NpoayKLii y CTpyKTypHOMY nigpo3gini, u=1,M;

/- iHOEKC pi3HOBMAY OAArY, i=1,_I;

o — iHOekc BuAay MaTepiany, AKUA BUKOPUCTOBYETLCA ANA BUPOOHULTBA OZArY,
a=1,A;
Py — M-W BapiaHT BMPOOHMUTBA nNpoAayKuii y U-My CTPYKTYpHOMY nigpo3fini

nignpuemMcTBa;

Xou — IHTEHCUBHICTb BMKOPWUCTAHHA BapiaHTy BMpodHuuTBa P,,. Hesigomi X,, MOXyTb
npunumaTy nuue Aga 3HadeHHA: 1 abo 0. Mpu 3HaYeHHi X,, = 1 BapiaHT BUpPOdHULTBA P,
BXOAWUTb B ONTUMAIbHUI MJiaH, a AKwo X,, = 0, TO BiH He BXOA4WTb B MNJjaH.

KoxHuin BapiaHT P,, XapakTepusy€eTbCa HACTYNHUMKN NapaMeTpamm :

Dy, = CYMapHUA BUMNYCK OJATY /-r0 Pi3HOBUAY 3a BapiaHTOM BMPOOHULTBA P;

dowy — CYMapHi BUTPaTV MaTepiany Buay o 3a BapiaHTom Py, (y rpowoBomy BUMIpi);

ly, — CYMapHi BUTPaATK Ha TEXHOJIOTiYHY eHeprilo 3a BapiaHToM P,;

Cou — CYMapHa 3apobiTHa nyiaTa 3 HapaxyBaHHAMW 3a BapiaHTOM P

Koy — CYMapHi 3arasibHOBMPOOHMNYiI BUTPATW 3a BapiaHToM P;

Q,,, — CYMapHi amopTu3aLinHi HapaxyBaHHA 3a BapiaHToM P;

M,, — YnMcTnin NpndyToK B peanizauii NpoayKLii 3a BapiaHToM P,

B 3apa4i NnpMnHATI HacTynHi odMexeHHA 0dcAriB Ta BUTPAT BUPOSHULTBA NPOLYKLLii:

B,— NPOrHO3HMI NONUT Ha OAAT /~-r0 Pi3HOBMAY Ha MJAHOBUI MEpPIOL;

D, BCTaHOB/IEHUI 0BCAr NOCTa4aHHA MaTepiany BUAY O Ha NAaHOBUIA Nepiog;

E — nnaHOBI BUTPATU Ha TEXHOMIOMYHY E€HEPrilo Ha BUMYCK BCI€l MPOAYKLii;

F — BcTaHOBNEHMN poHA 3ap0diTHOI N1aTK Ha NJIAHOBUI Nepioa,;

K - 0dcAr 3aranibHOBMPOSHNYMX BUTPAT Ha NJIaHOBY NporpamMy BUMYCKY MPoAayKLii;

A - cyMapHi aMopTmM3aLiHi HapaxyBaHHA Ha N1aHOBUIA Nepiog,.

Mogenb onTMMi3auii BUPOOHMLTBA Ta NOro BUTPAT MICTUTb HACTYyMNHI PYHKLiOHaNbHI
YyMOBMU:

1. B onTMManbHUA NJaH MOXe BXOOMTW NnwWe OOWH BapiaHT BUPOOHMLUTBA MO L-MY
CTPYKTYPHOMY Rigpo3giny:

uu;

1
0

2. Bunyck ogAary /-ro pisHoBuAay 3a BCiMa BapiaHTaMun BUPOOHMLTBa MOBUHEH AOpPiB-
HIOBaTW NPOrHO3HOMY MONUTY 3 ypaxyBaHHAM YTBOPEHHA 3anaciB 4 gediunTy:

M —
ZXW =1L v=L1LH, npu ymosi X, = @
i=1

H M L
Z zblVﬂXVﬂ_Vl+¢l :Bi9 izl,], (2)
v=l u=1

e V,—3anac ogAary /-ro pisHosuay;
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@ — HEOBUMYCK /-ro 04Ary B MOPIBHAHHI 3 MPOrHO3HMM NonuToMm Bi.
3. BuTtpaTn maTepiany Bunay o BCiMa Nigpo3gisiaMmm NoBUHHI AOPiBHIOBATU 0OCAry Moro
pecypciB 3 ypaxyBaHHAM 404ATKOBMX BUTPAT NP HASAMLWKY 41 AediunTy MaTepiany:

H M

Z Zdav,uXv,u_Wa"'Ya:Daa a=1,4, (3)

v=l u=l
e Wa - gediunt MaTepiany Buoy o, AKMN MOxe OyTW 3ade3neyvYeHnin 3 albTepHaTUBHUX
hxepen 3 [oAaTKOBMMN BUTpPaTaMu;

Y, — HAANMWOK MaTepiany Buay o, AKMn 38inbliye odcAr 3anacy.
4. CyMapHi BUTpaTW eHeprii Ha TEXHOJIOriYHI onepau,ii 3 BUroTOBEHHA BCIi€l NpoayKLii

MOBWHHI [OpPIiBHIOBATM MJAHOBUM ii BUTPaTaM 3 ypaxyBaHHAM MOXJIMBOrO ii HAZJMLWKY 4n
pediynTy:

H M
Z ZIV,L[XV,L[ —ﬂv—l-@:E, (4)

v=l pu=I1
be A — pediynT eHeprii, AKNUA Moxe ByTU KOMMNEHCOBaHWUM 3a 38iNbleHNM Tapudom;
0 - HaQIMLWOK eHeprii, AKUA He BUKOPUCTaHWIA.
5. ButpaTtn Ha 3apodiTHY naaTy BCiMa Nigpo34iflaMn NOBUHHI JOPIBHIOBATK MJIaHOBO-
My poHAOY 3apodiTHOI nnaTyu 3 ypaxyBaHHAM MeEpPEBULEHHA YU 3MEHLWEeHHA WNoro 3
Bi4MOBIAHWUM 3MEHLEHHAM 41 30iNblUEeHHAM BENNYUHN NPUBYTKY:

H M
X, - Z+g=F
2 2 CuXy g=4 (5)
v=l u=l
he Z - 0dcAr nepeBuLLEeHHA BUTPAT Ha 3apodiTHY naaTy NpoTM BCTAaHOB/IEHOrO hoHAY;
g — 08CAr 3MeHLWeHHA BUTPaT Ha 3apodiTHY NaaTy B MNOPIBHAHHI 3 NOro (OOHAOM.
6. CymMapHi amopTu3aLifHi BUTpPaTK MigNPUEMCTBA MOBUHHI AOPIBHIOBATU MJAHOBIN
BE/IMYNHI aMOPTM3aLiNHMX HapaXyBaHb 3 ypaxyBaHHAM MOXJIMBUX BigXWNeHb, AKi BUKINKA-
I0Tb 3MEHLEHHA 41 30iNblUEHHA NoJaTKy Ha NPUdyToK:

H M
2 DAy Xy —q+k =4, (6)
v=l u=1

he q - odcAr 38inbleHHA aMopTM3aLUinHMX HapaxyBaHb Y MOPiIBHAHHI 3 MJ1aHOBOIO Be-
JINYNHOIO;

k — 0dcAr 3mMeHLwWweHHA aMOpTM3aLiNnHMX HapaxyBaHb.

7. CyMapHi 3arasibHOBUPOBHMHYI BUTpPATM Ha BUMNYCK BCIiEl MNPOAYKLii MOBUHHI
LOpPiBHIOBATN NJIAaHOBOMY iX 08CAry 3 ypaxyBaHHAM BifMoOBigHUX BigXWNE€Hb BENNYUHU MPU-
dyTKy nNpw 38iNbLIEHHI YY 3MEHLEeHHI LX BUTpaT:

H M
2 Lk Xy -U+y =K, (7)
v=1l u=1

be U — 0dcAar nepeBuneHHA 3arajibHOBUPOBHNYMX BUTPAT Y MOPIBHAHHI 3 NMJ1aHOBO
BEJ/INYMHOI0;
Y — 00CAr 3MEHLWeHHA 3araJlbHOBUPOOHMHYNX BUTPAT.
8. LinboBa qoyHKUiA:
H M I I 4 4
L= Z Z 5, X _ZmiVi - > hY - Z LWy — ZtaYa —rA—3Z +Jlg —cV — max,
A=1 p=l i=1 i=1 =1 =1
. . . . (8)
L& m;— BUTpaTu Ha yTPMMaHHA 3anaciB OgMHULI OLATY /-ro Pi3HOBUAY;
h, — wTpadHi caHKLii 32 HELONOCTaBKY OAVHWL, /-rO 08ArY;
l, - 4O4aTKOBI BUTPATM Ha 3aKynKy OOVUHWLI MaTepiany Bugy «;
t, — BUTpaTW Ha yTpUMaHHA B 3anaci MmaTepiany sunay o;
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r — KoeilieHT 38inblweHHA BUTPAT Ha O4epXaHHA 0OLATKOBOI OAUHUL eHeprii Ha Te-
XHOMOriYHI Lini;

3 — KOeqiLiEHT 3MeHLWeHHA NpudyTKy B 3B'A3KY 3i 38iNblUEHHAM BUTPAT Ha 3apodiTHY
naaTy 3 NpeMianbHOro oHAy;

J1 — KoequilieHT 30inblweHHA NpudyYTKY B 3B'A3KY 3i 3MEHLWEeHHAM NoJaTKy Ha npudy-
TOK;

C — KOeiLi€HT 3MeHLWweHHA NpudyTKy B 3B'A3KY 3i 30i/IbLUEHHAM 3arasibHOBUPOBHNYUX
BUTpaT.

LlinboBa dyHKLUiA (8) Bigpodpaxae KpuTepin onTUManbHOCTI 3a4adi ~-MakKCcuMizauisa 4n-
cToro MpudyTKy NiANPMEMCTBA 3 YpaXyBaHHAM MOXINBUX OO0LATKOBUX BUTPAT, MOB'A3aHUX 3
YTBOPEHHAM 3arnaciB NpoAyKLuii Ta MaTepianiB, Ha oAepXaHHA A0AATKOBOI KiJIbKOCTi eHeprii,
3i 38inbWwWeHHAM BUTpPAT Ha 3apodiTHY nMnaTy Ta Ha 3arajbHOBUPOOHMYI BUTPATM, @ TaKOX
30inblWeHHA NpudyTKY B 3B'A3KY 3i 3MEHLWEHHAM NoAaTKy Ha NpMdyToK.

9. YMOBM LiN0OYNCENbHOCTI 3MiHHUX:

1
X =1, (9)
10. YMOBUW HeBif'€MHOCTI 3MiHHUX:
Viz0,0,=20,W, =20;Y,=20;,A=0;6=0;,Z2=0;,9=0;,9g=0; k=0;v=0;
y=0.
(10)

BucHoBOK. [nA BUpillEHHA L€l 3a4a4i BUKOPUCTOBYIOTLCA METOAM Lifle YNCEeSIbHOro
nporpamyBaHHA. MOX/IMBO TakKoX CKOPUCTATUCA METOAOM JiHINHOro mporpaMyBaHHA. OnA
LbOro B OAEpPXaHOMY OMNTUMAJIbHOMY pilleHHi HeodXigHO Mo KOXHOMY MiApPO3A4iny ofHe 3
HanbiNbWKMX APOBHUX 3HaYeHb X,, okpyrnntyh o 1 [10-11]. Jani npoBecT KopekLuilo 3Ha-
4eHb iIHWMX 3MIHHUX WAAXOM NiACTAHOBKMN MPUNHATUX 3HAYeHb X,, Y KOXHE PIBHAHHA.
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