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MOJEJ1b OI'ITI/I\I}/IIBALI,I'I' BMPOBHWYOT MPOIrPAMU
LUBEVHOIO MAnPNEMCTBA

HagaHo eKOHOMiKO-MaTemMaTWyHy MoAeNnb OnTUMisauil BMPOOBHWYOT Nporpamu LUBEAHOTO
nignpueMcTBa, fika nepefbayae NOCTYNOBW/A Mepexid Bifg BUMPOGHWLTBA OfArY 3 AaBaNbHULLKOT
CWUPOBMHM [0 BUPOOGHWULTBA NPOAYKUIT 3 BAACHOI CUMPOBMHM, & Tako>X [03BOASE ONTUMI3yBaTU
CTPYKTYPY aCOPTUMEHTY B yMOBaX OOME>KEHMX BHY TPILLHIX pecypcis.

MpeacTaBneHa 3SKOHOMUKO-MATEMATWYeCKas MOAENb ONTUMM3ALUMN  NPOU3BOACTBEHHOI
nporpamMmbl LUBEiHOTO MNpPeanpusTWs, KoTopas NpefdycMaTpUBAaeT NOCTEMEHHbIA Nepexos OT
MPOM3BOACTBA OfEXK[bl U3 [aBa/bYECKOTO ChipbsS K MPOWU3BOACTBY MPOAYKLUMM U3 COBCTBEHHOIO
Cbipbsi, @ TakXKe MO3BOASET ONTUMWAMPOBATbL CTPYKTYPY accopTUMEHTA B  YCIOBUSX
OTPaHUYEHHBIX BHY TPEHHUX PECYPCOB.

This article represents an economic-mathematical model of optimization of the production
program of sewing enterprise, which provides a gradual transition from the production made on
commission to manufacture products from own raw materials, and optimizes the product mix in the
limited internal resources.
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Ha cbOrogHilWHIN AeHb NPOMMCAOBI NigNPUEMCTBA (PYHKLIOHYHOTH Y XXOPCTKMX YMOBax
KOHKYpPeHTHOro cepefiouia. Lie 3yMoB/tOe HeobXiAHICTb peasisaLlii MPUHLMMIOBO HOBOro MNigxoay
[0 BUPILLIEHHA MNaHOBUX, YMNPaBliHCbKMX Ta BUPOOHUYMX 3aBfaHb, a TaKOX OOPYHTYBaHHS iX
€KOHOMIYHOT eheKTUBHOCTI.

Mpo6nemn BUPOGHMYOT AiSNLHOCTI MIANPUEMCTB LOCNIMKEHI Y NpausX TakKuxX BYUEHUX, §K:
B. BacunbkoB, A. I'peyaH, E. KapanetsH, €. MHux, B.Tpsagko, M. Xapis [2-7] Ta iH. OpfHak
HEeLOCKOHaNICTb TEOPETUKO-METOANYHOrO 3abe3neyeHHs, 6pak MpakTUYHOro LOCBiAY PO3pobKM Ta
BMPOBa/PKEHHA E€KOHOMIKO-MaTeMaTUYHUX MofJenel OnTWMiI3auil BMPOOHULTBA OOMEXYHTb
MOX/IMBOCTI PO3BUTKY BITUM3HAHWX MiANPUEMCTB, 30KpeMa, Y LUBENHI NPOMMCIOBOCTI.

Pe3ynbTaT AisNbHOCTI WBEMHUX MiANPUEMCTB OCTaHHIX POKIB CBig4aTb MPo Te, WO 3Ha4Ha
yacTUHa X BMPOOGHUYMX MOTY)XKHOCTEN 3aBaHTXYETbCS NepPepobKO0 AaBasibHULLKOI CUPOBUHM, a
Lle BM3Ha4ae 3a/IeXHICTb NILNPUEMCTB Bif IHO3eMHWX MapTHepiB. PasoM 3 TUM HEPIBHOMIPHICTb
HaAXOMKEeHHS [aBa/lbHULbKOT CUPOBMHWN Ha NepepobKy Ta BIACYTHICTb MEBHOro njaHy pobotu B
LIbOMY HanpsaMi 3yMOB/IKOE NPO61eMM 3aBaHTaXKEHHS MIANPUEMCTBA B LLiIOMY, CIIPUYMHAKOUN Y PI3HI
nepioan abo HagMipHe, abo HeJOCTaTHE 3aBaHTaXKEHHS BUPOOHNUYMX MOTY>KHOCTEN.

[ns 3MeHLIeHHA BNAMBY [aHOro (hakTopa Ha poboTy MiANPUEMCTB OiNbLIICTb i3 HUX
NNaHyTb MOCTYMOBE 3MEHLUEHHA 06CAriB nepepobkn AaBa/ibHULLKOT CUPOBWMHK, 374€e6iNbLioro
OPIEHTYHOUMCb HA NOLUMTTH OAArY 3 BMACHOI CUPOBMHW NS BHYTPILUHBOTO PUHKY Ta eKCMOPTHUX
3aMOB/IEHb.

Mobyayemo oNTUMI3aLiiiHy €eKOHOMIKO-MaTeMaTUyHy MOAe/lb  BMPOOGHWMYOT  MmporpamMu
LUBEMHOrO NiAMNpPUEMCTBA, fKa Mepefbdavae MOCTYMOBWIA nepexif Bif BMPOGHMUTBA 0OfAry 3
[AaBa/IbHULUBKOT  CMPOBMHW [0 BMPOOHMLUTBA NPOAYKUIT 3 BMacHOI CUPOBMHM 3 TaKUMM
NPUNYLLEHHAMM:

LinboBa DYHKLIA MaKCUMi3ye NpubYTOK NigNpMEMCTBA 3a BKa3aHWUiA NepPiof;

BiZJOMi 0OMEXEHHSA Ha BUPOBHMLITBO Ta peastizalito MPoAyKLiT;

NiANPMEMCTBO MOXe 3[INCHIOBATM 3axXO4M LUOAO PO3LUMPEHHS BMPOOHMLUTBA Ta peanizauii
NPOAYKLUIT.

BBefemo Taki No3HaYeHHS:

F — npnbyToK nignpuvemctsa (LinboBa yHKLiS);

a’ — foxif Bif peanisauii ogMHULI NPOAYKLIT i3 BNaCHOT CUPOBWHW BUZY i;

a’ — poxip Bif peanizauii oguHULI NpoayKUii i3 AaBaNbHULBKOT CUPOBUHM BUAY i;

b' — 3aTpaTi Ha BUPOGHULITBO OAMHULL NPOAYKLT i3 BNACHOT CMPOBUHM BULY i;

h? — 3aTpaTy Ha BUPOGHULITBO OAMHULL NPOAYKLT i3 JaBabHULLKOT CUPOBUHM BULY i;



C; — 3aTpaTyi No iHBECTULLisIX BUAY | Y BUPOOHWYI MOTYXXHOCTI MPOAYKLIT BUAY i;

d; — 3aTpaTn Ha 30YTOBI 3aX0AM BUAY j AN NPOAYKLT i3 BNACHOT CUPOBUHU BUAY i

h” — 06MexeHHst 06CAriB BUPOBHWLTBA NPOAYKLIT BUAY i;

h; — 36i/bLEHHS 06CAriB BUPOGHWLTBA NPOAYKLIT BUAY i B pe3ynbTaTi iHBECTULil BUAY j;

h? — BepxHs Mexa 06CAriB BUPOGHMLTBA NPOAYKLIT BUAY i;

9/ — 06MexeHHs o6esriB 36yTy NPOAYKLUi i3 BIACHOT CUPOBUHU BUY i

g; — 36iblUeHHs 06cAriB 30yTy MPOAYKLIT i3 BNaCHOT CMPOBUHU BUAY i B pe3y/ibTaTi 3axoais
BUAY J;

g7 — BepXHsi Mexa 06¢sriB 36yTy NPOAYKLT i3 BNaCHOT CUPOBMHM BUAY i;

0% — HUXKHS Mexa 06CsriB 36yTy NpoayKLii i3 4aBasbHULLKOT CUPOBUHU BULY i;

072 — BEPXHs MeXa 06CAriB 36yTy NPOAYKLT i3 AaBabHULLKOT CUPOBUHY BUAY i;
X! — 3MiHHa, LU0 BiZ06paxae 06cAr BUPOBHMLTBA NPOAYKLLT i3 BNacHOT CUPOBWHY BUZY i;

X’ — 3MiHHa, WO BifgoGpaXkae 06CAr BUPOGHMLTBA MPOAYKLIT i3 AaBa/bHULLKOI CUPOBUHY

BUAY i;

y; — uinoumcnosa 3MmiHHa, WO Bif0OpaXae HasBHICTb HBECTUUIT BMAY | Y BMPOOHWYI
NOTY>KHOCTI NPOAYKLIT BUAY i;

z; — Uinouncnosa 3viHHa, L0 Bi0OPaXAE HAfBHICTb 30YTOBUX 3aXOAIB BULY j ANs NPOAYKLT

BULY I.
Topi uinboBa PyHKLis 6yae MaTu BUrNAL;

F - Z(Za XP - pr j 336y, - 3°7d, 2, —» max.

=1\ i=1l i=l j=1 i=l j=1
3a1amo 06MeXXeHHs Ha BUPOOGHULITBO Ta 36YT NPOAYKLT.
Buvpo6HMUTBO NpoAyKuii i3 BMacHOi i AaBa/bHULLKOI CUPOBUHU OOMEXEHE iCHYHUMMU
MOTY>KHOCTAMU Ta MOX/IMBOCTAMM LUOAO iX 361/bLUEHHS:

2 Kk
DoxP<hf+> hyy,,anai=1,2,...,m
p=1 j=1
B1po6HMLTBO NPOAYKLIT 06MEXEHE BEPXHBOK MEXEHD:
K
h*+> hyy; <h?, anai=1,2, ..., m
j=1

36yT npoAyKuii i3 BNacHOi CUPOBMHM OOMEXEHWU/ HasBHUMMW MOX/MBOCTAMU 30yTy Ta
3axofamMu LWoo iX 36i/bLUeHHS:

|
X <glt+> gz, AMI=1,2...,m
j=1
36yT NpoaykKuii i3 BnacHoi CVIpOBl/IHI/I 06MEXEHUIA BEPXHBLOK MEXELO:
+ZguzIJ <glt,pnai=1,2,..,m

Br1po6HMLTBO NPOAYKLIT i3 ,anaanmu,me CUPOBUHM 06MEXEHE HassBHUMM 3aMOBJIEHHSAMU:
9 <x’<g”,anmi=1,2,...,m
Ha 3MmiHHI HaknagaTbCca 0OMEXEHHS HeBif’ EMHOCTI:
X >0,x2>0, gnai=1,2,....m
y; 20, anai=1,2,..mj=12 ..,k
z; 20, anai=1,2,...mj=12 ..,1
OBMEXEHHS LLiNOYNCNOBOCTI:
yij— uine, anai=1,2, . mJ=1,2,...,k;
Zj - Ll,ll'le,q}'lﬂl_lZ Lam;j=1,2



Po3rnsHeMo NpUKIaL 3acToCyBaHHS €EKOHOMIKO-MaTeMaTWyHOI Mogeni And  onTumisauii
BMPOGHMYOI nporpamy LWBEHOro nignpuemctea. [na UpOro 3agamMo napameTpu  AisnbHOCTI
NigNPUEMCTBA B YMOBHUX MOKa3HUKaX, AKi HABMVXKEHO BifOOPaXKatOTb CyHaCHUM CTaH Ha LUBEAHUX
(habpukax 3akapnaTcbKoi 06/1acTi.

Hexain Ha nignpueMcTBi BUrOTOBNAKOTLCA M = 4 OCHOBHI BUAW NPOAYKUiT. Y Tabn. 1 3afaHo
MOKa3HWKM [OX0AYy Bif peanizauii Ta 3aTpaT Ha BUPOOGHMLUTBO OAMHWLI NPOAYKLIT i3 BacHOI Ta
[aBa/IbHULbKOT CUPOBUHN KOXHOI0 BMAY (415 NponyLleHnX no3uuiin NpoayKLis He BUPOBIAETLCS):

Tabnmus 1
Jloxif Big peanizayii Ta 3aTpaTw
Ha BUPOOHMLTBO OAMHMLI NPOAYKLIT, TPH./LUT.

N . [Joxig Big peani- 3arpartu Ha Bu-
AOX".L.]'. BIA peani- 3arpary Ha su- . 3auii ognHWL POGHMLITBO 0Au-
3aui’ oguHWUI POGHWLTBO OAMHWLL MpOAYKLLi i3 HILj npoayKaii
NPOAYKLUiT i3 Bnac- NPOAYKLUiT i3 Bfac- . . .
HOT CpoBUHY (A1) HOT cypoBuHY (BY) AABALHNALBKO] 13 AABATIEHALIEKOL

CUPOBUHY (A%) cpoBuHY (B?)
42 32 19 15
46 34 20 16
82 58 - —
- - 22 17

Hexaii nignpremMcTBO MOXe /15 KOXHOro BMAY NpoAyKuii npoBoauTy k =2 BuAiB 3axo4is 3

MeTOl 36iNblUeHHs BMPOOHWMUTBA. Y Tabn. 2 3afaHo 3aTpaTyv Mo iHBECTULIAX Yy BUPOGHMUYI
MOTY)KHOCTI, OOMEXeHHs 06CAriB BUPOOHMLTBA NPOAYKLIT, 36i/bLUeHHA 06CAriB BUPOOHULTBA
NPOAYKUIT B pe3ynbTaTi IHBECTULI Ta BEPXHA MeXa 06CAriB BUPOOHMLTBA NPOAYKLIT A/ KOXKHOIO
BULY.

Tabnmuga 2
[MoKa3HMKM BUPOOHUL TBA NPOAYKLIT

3artpartu no ObmexeHHs 306iNbLUEeHHS BepxHsa mexxa

IHBECTULLIAX, BUPo6HMLTBA (H?), BUPOGHMLTBA BUPOGHMLTBA

(C), TncC. rpH. TUC. LWUT. (H), Tnc. wr. (H?), Tvic. Wwr.
40 35 140 2 1 150
36 32 70 3 2 80
30 28 20 3 3 25
25 24 10 4 3 15

Hexaii nignpuemMcTBO MOXe [J1 KOXHOro BUAY MPOAYKLUIT i3 BNacHOT CMPOBUHW MPOBOAUTYU
| =3 BuAiB 3axo4iB 3 MeTOK 36i/bLUEHHA 306yTY. Y Tabn. 3 3a4aHO NOKa3HWKK 3aTpar Ha 30yToBi
3axofu, 0bMexkeHHsi 06CAriB 36yTy NPoAyKLii, 30i/bLUeHHA 06CAriB 36yTy NPOAYKUiT B pesy/bTari
BiZNOBIAHMX 3aX0AiB Ta BEPXHSA MeXka 06cAris 30yTy NPoAYKLiT KOXHOro BAAY i3 BNacHOT CUPOBUHM.

Tabnmusa 3
MoKasHWKK 30y Ty NPOAYKLUIT i3 BNACHOI CUPOBUHN
3artpatu ObMeXeHHs 306iNbLUeHHS BepxHs mexa
Ha 36yT (D), 36yTy (G™), 36yTy (G), 36yTy (G,

TUC. TPH. TUC. LUT. TUC. LUT. TUC. LUT.
30 20 15 5 2 3 2 10
25 18 14 4 2 2 1 9
20 15 12 4 1 2 1 8
18 12 0 3 1 1 0 8

B1po6HMLTBO MPOAYKLUIT 3 AaBa/lbHULLKOT CMPOBUHU OOMEXEHe HafBHWMMK 3asBKamu Ta
3000B’si3aHHAMW. Y Tabn. 4 3a4aHO HWKHIO Ta BEPXHIO MeXy o6c¢cAris 30yTy npogykuii i3
[aBa/IbHNLIbKOT CUPOBMHW KOXXHOIO BUAY.



Tabnuusa 4
Moka3HMKM 30y Ty NPOAYKUIT i3 JaBa/IbHULbKOT CUPOBMHU, TUC. LUT.

HuxHs Mexa 36yTy (G™) BepxHs Mexa 36yTy (G*)
100 150
50 70
0 25
8 12

Ha ocHOBi BWLLEHaBEAEHMX [AaHWMX Ta 3arnporoHOBaHOI EeKOHOMiKO-MaTeMaTu4HoI Moaeni
OTPVMMYEMO YaCTKOBO LLiNI0YMCNOBY 3afady NiHiiHOro NporpamyBaHHs.

LlinboBa dhyHKLis:

F = 10-x4+12: X' 5+24 X 5+4- X2 +4-X%p+5-X%4—40-y1,—36 Y1 —
—30'y31—25'y41—35'y12—32'y22—28'y32—24'y42—30'211—25'221—20'231—
—18:241—20-215—18:290—15:230—12:240— 152131479312 -735.

OOMeXXeHHS:

X' +X01—2:Y11-Y1,<140;

X'2+X°2—3Y21-2:Y2<70;

X'3+X°3—3Y31~3y3,<20;

X 4% 4—4-Ya1-3y1,<10;

2:y11+y12<10;

3-Y21+2:y2<10;

3-y31+3-Y3,<5;

4-y41+3-Y4,<5;

X11—2:211—3:219—2213<5;

X 0—2:701~2220-712354,

X 3—231—273~ 23354,

X" 4—Za1—242 <3;
2'le+3'212+2'21335;
2'221+2'222+ZZ3S5;
231+2:23;+73354,

241124 <5

x%1< 150;

X%< 70;

X%3< 25:

X%< 12;

x4 100;

x%= 50;

X232 0;

X242 8.

3MiHHi HeBif’eMHI:

X >0,x>0, gai=1,2 3,4
y; 20, anai=1,23,4;j=1,2;
z; 20, gnai=1,23,4;j=1,2,3.

OOBMEXEHHS LLiNOYNCNOBOCTI:

yij—uine, anai=1,2,3,4,j=1,2;

zj—uine, anai=1,2,3,4,j=1,2,3.

[aHa 4acTKOBO Uinoyncnosa 3afaya MiHIMHONO MporpamyBaHHs PO3B’A3YETbCA METOLOM
Ffomopi [1, 175]. OCKiNbKN 3HaXOMKEHHA ONTMMa/IbHOrO PO3B’A3KY NPVBEAEHOT 3afdadvi € JOCUTb
TPYLOMICTKAM MpPOLLECOM, TO ANS MONErweHHs 064ncieHb Po3po6/ieHO KOMM'KOTEPHY Mporpamy
moBoto Visual Basic B cepegosui Microsoft Excel. Y pesynbtarti 1i 3aCTOCyBaHHA OTPMMAEMO
po3B’A30K (Tabn. 5-7).

A




Tabnuus 5
3HaueHHs 3MiHHUX X' Ta X7, TUC. WT.

BuypobHMLTBO NpoayKuit BuvpobHMLTBO NpoayKu,it
i3 BNacHoi cupoBuHm (X1) i3 JaBaNbHULILKOI CMPOBUHI (X?)
5 135
4 66
8 0
0 10
Tabnmus 6
3HayeHHs 3MiHHKX Vij, Of,.
IHBECTMLiVHI 3ax0an Y BUPO6HMYI NOTY>KHOCTI (Y)
0 0
0 0
0 0
0 0
Tabnmys 7

3Ha4eHHsA 3MIHHUX Zjj, Of.

36yTOBI 3ax0AM AN4 NPOAYKLUIT i3 BNaCHOI CUPOBUHM (Z)

0 0 0
0 0 0
0 2 0
0 0 0
LlinboBa (yHKuUist Fo)" = 1 114 TUC. FpH.
MpoaHanisyemMo oTpuMaHi  pesynbTat. [lo-nepwle, nNpu  ONTUMANbHOMY  PO3B’A3KY

IHBECTULIHI 3aX04n Yy BUMPOOHUYI MOTYXXHOCTI JOPiBHIOWOTL HyM0. Lle BigbyBaeTbCs TOAl, KoM
HM3bKa peanizalisa NpPoayKuil He [03BOMISE MIAMPUEMCTBY MPAaLIOBATU Ha MOBHY MOTYXKHICTb. Y
LbOMY BUMAAKY 3HayHa nepesara BUPOOHMLUTBA MPOAYKLUIT i3 AaBa/lbHULbKOT CUPOBUHW [O3BOJISE
nignpuemMcTBy 36epiratn eKOHOMiYHUIA noTeHuian. Mo-apyre, 3MiHHA Z3; = 2 BKa3ye Ha MOX/MBICTb
36iNblUeHHS 306YTY MPOAYKLUIT i3 BnacHOi CUPOBMHM Buay 3. FAKOM NigNpuUEMCTBO He MPOBOAWUIIO
306yTOBMX 3aX0fiB, TOAI 3HAYEHHS LibOBOT (hYHKLT fopiBHIOBaN0 6 Fg) = 1 048 Tuc. rpH., T06TO y
HaloMy BMNagKy npubyTok bifbLue Ha 6,3%.

PO3rngHemMo [fekisibKka MOX/IMBUX BapiaHTIB 3MIiHW MOYaTKOBWMX MapamMeTpiB Ta BifnoBigHO
ONTUMasIbHUX PO3B’A3KIB OTPUMAHKX 3a4au.

BapiaHT Nol. Po3rnsHemo BWNafoK, KOMM MPOrHO3YETHCH 3MEHLUEHHS 3aMOB/eHb i3
[aBalbHULBKOT cUpoBMHU Ha 20%. BignosigHi napameTpu 3ajadi 3agaHi B T1abn. 8 (Kypcveom
BUINEHO 3MiHEHI BE/IMYNHN):

Tabnuus 8
MoyaTKoBI NapameTpu BapiaHTa Nol

Al Bl AZ BZ HA H HZ D GAl G GZl GAZ GZZ
42 132]119|15|40|35|140 |2|1|150 ([30|20(15| 5 |2 (3|2 10 | 80 | 120
46 (341201636 (32| 70 |[3|2| 80 (25|18 (14| 4 |2 |2|1| 9 | 40 | 56
82|58| - | - [30]28| 20 |3|3| 25 (20|15|12| 4 |1|2|1]| 8 0 20
— | - 122|17(25|24| 10 (4|3 | 15 |18(12| 0| 3 |1|1|0| 8 |64 |96

OnNTUMaIbHUIA PO3B’A30K OTPUMAEMO NP TaKMX 3HAYEHHAX HEBILOMUX 3MiHHMX (Tabn. 9).

Tabnmus 9
3HaYeHHs HeBiOMMX 3MiHHMX BapiaHTa Nol

Xt X? Y z

10 120 0 0 0 1 1

8 56 0 0 0 2 0




8 0 0 0 0 2 0

0 9,6 0 0 0 0 0

Mpyn UpOMY LiNbOBa (hyHKLiA Oyae MaTy 3HadeHHst Fgy =1 039 Tuc. rpH. MopiBHIOKOUM i3
ONTUMa/IbHUM 3HAYeHHAM OCHOBHOI 3ajadi F(o)*= 1114 Twnc. rpH., NpubyToK nignpuemcrtsea byae
MEHLUWIA Ha 6,7%. Y 3B’A3KY i3 3MEHLUEHHAM 3aMOB/IEHb Ha NMPOAYKLHO i3 AaBa/lbHULbKOT CUPOBUHU
WBeiHa (Pabpuka BMMYLLIEHA BXMBATW 3aXOLIB LWOA0 36iNblUeHHs 30yTy TOBapiB i3 BACHOT
CUPOBMHK (NPO Le CBifYaTb 3HAYEHHA 3MIHHUX: Z1, = 1; 213 =1; 2o = 2; 23, = 2). FKOM UbOro He
0y/10, TO 3HaUeHHs LiiSIboBOT PYHKUIT 6yno 6 piBHe Fiy = 946 TWC. rpH., TOBTO ONTUMAasIbHE 3HAYEHHA
GinbLue Ha 9,8%. TakoX CAlif BIAMITATY, WO 3MiHHI X'; Ta X3 4OCAralOTh HaiBI/bLLIOrO MOX/NBOIO
3HaYeHHs,, TOOTO MPU HasBHUX OOMEXEHHSX HEMOX/MBE 306i/blUeHHA MPUOYTKY 3a paxyHOK
3pOoCTaHHA BUPOGHMLTBA TOBApIB i3 BNaCHOI CMPOBWHU BMAY 1 Ta 3.

BapiaHT Ne2. Hexail nporHo3yeTbcs 36i/bLLUEHHA 3aMOB/EHb i3 BNACHOI CMPOBMHKU Ha 30%.
OTxe, napameTpu 3agadi 6yayTb MaTu Takuii Burnag (taén. 10).

Tabnmys 10
MoyaTkoBi NapameTpyu BapiaHTa No2
Al Bl AZ BZ C HA H HZ D GAl G GZl GA2 GZZ
421321191540 (35| 140 |2|1| 150 |30|20|15| 65 (2|3 |2 | 13,0 | 100 | 150
46 13412016 |36(32| 70 |3|2| 80 |25|18 |14 |52 |2|2|1] 14,7 | 50 | 70
82|58 - | - [30(28| 20 |3|3| 25 |20|15|12| 52 |1|2|1 104 | O 25
-~ | - |22|17|25|24| 10 |4|3| 15 |18(12| 0 |39 |1|1|0| 104 | 8 12
OnTVManbHUIA PO3B’A30K OTPMMAEMO NPU TaKMX 3HAYEHHSAX HEBIZOMUX 3MiHHUX (Tabn. 11).
Tabnunua 11
3HaueHHs HeBIJOMYX 3MiHHKX BapiaHTa No2
Xt X Y Z
6,5 133,5 0 0 0 0 0
5,2 64,8 0 0 0 0 0
10,2 0,0 0 0 0 2 1
0,0 10,0 0 0 0 0 0

Mpu LboMy LiNboBa PYHKLIA gopiBHIOBaTUME Fy =1 173,4 TUC. TPH., WO Ha 5,3% 6inblLue,
HDX ONTUMaslbHe 3HAYeHHsi OCHOBHOI 3agavi Fo) = 1114 TuC. rpH., Ta Ha 7,1% GiNblue, HixX
3HaueHHA LiNboBOT PYHKLUIT F) =1 095,4 Tuc. rpH. npu z; = 0. Takox cnif BigMITUTA 3pOCTaHHA
06CAriB BUPOOGHMLTBA NPOAYKL,IT i3 BNACHOI CMPOBMHK 3 17 TUC. LIT. B OCHOBHIW 3agayi fo 21,9 Tuc.
LUT., O Bi4NOBifa€e 3poCTaHHIO NpubyTKy 3 290 Ao 372,2 TUC. IPpH., abo Ha 28,3%.

BapiaHT Ne3. P0o3rnsHeMO MOX/MBICTb BMPOBaPKEHHSA Y BUPOOHMULITBO YETBEPTOro BuAYy
MPOAYKLIT i3 BNacHOT CMpoBMHW. BignoBigHi napameTpu 3agaHo B Tabn. 12.

Tabnmua 12
MoyaTkoBi NnapameTpyu BapiaHTa No3
Al Bl AZ 82 C HA H HZ D GAl G GZ]. GA2 GZZ
42 1321191540 |35| 140 |21 | 150 |{30(20|15|( 5 |2 |3 |2 | 10 | 100 | 150
46 (34120163632 70 |3|2| 80 |[25(18|14| 4 |22 (1| 9 50 | 70
82|58 - | - 130|128 20 [3|3| 25 |20|15|12| 4 |1|2|1]| 8 0 25
4113022 |17|25|24| 10 |43 | 15 |18 (12| 0| 3 |11 (0| 8 8 12
Toai oNTUMaIbHUIA PO3B’A30K OTPUMAEMO MPW TaKMX 3HAYEHHSAX HEBIAOMUX 3MiHHUX (Tabn.
13).

Tabnmysa 13
3Ha4YeHHs HeBILOMMX 3MiHHMX BapiaHTa No3

X[ X | Y | z |




5 135 0 0 0 0 0
4 66 0 0 0 0 0
8 0 0 0 0 2 0
3 11 1 0 0 0 0
LlinboBa (hyHKUIA AOpiBHIOBaTMME F(3) =1127 Tnc. rpH.,, wWo Ha 1,2% 6inble, HiX

ONTMMa/lbHe 3HAYeHHsi OCHOBHOI 3afadi F(o) =1 114 tnc. rpH. TakoX BiA3HAYMMO HeOoOXiAHICTb
IHBECTULIAHNX 3aX0AiB A1 36iNbLUEHHS BUPOOHUYUMX MOTY)XKHOCTEM, Ha LIO BKasye 3HAYEHHS
3MIHHOT Y4 = 1. AKOM NIANPMEMCTBO He 30iNblUyBasio BMPOOHMYI MOTYXXHOCTI Ta He BXMBAIO
36yTOBUX 3axofis,
3HaYeHHA LinboBOI PYHKLIT fopiBHIOBaNO 6 F3)=1060 TWC. rpH., TOGTO ONTMMasbHE 3HAYEHHS
6inbLue Ha 6,3%.

BapiaHT Ne4. Po3rnsHeMO BMMNafoK, Mpy SKOMY 3MIHW BHOCATLCA Y [A€Ki/lbKa MOKa3HUKIB.
Hexaln y 3B’A3Ky i3 3HOCOM, BUPOGHWUYI MOTYXXHOCTI MigNPUEMCTBA 3MeHLYOTbCS Ha 10%, ane
3aBAAKW LepXxaBHIi MigTpUMLi 3aTpaTh Ha 36i/1bLUEHHS BUPOOHNYMX MOTY)KHOCTEN 3MEHLUWNCA Ha
50%. ¥ Ta6/. 14 HaBefleHO BiAMNoBiAHI NapameTpu 3agaui.

Tabnuus 14
MoyaTKOBI NapameTpu BapiaHTa Nod
Al Bl A2 BZ C HA H HZ D GAl G GZl GA2 Gzz
42 132119|15| 20 | 175|126 |2|1| 150 |30|20|15| 5 |2|3|2| 10 | 100 | 150
46 |34 20| 16| 18 16 63 |3|2| 80 |25|18 14| 4 |2|2|1| 9 50 | 70
82 (58| - | - | 15 14 18 |3(3| 25 |20|15(12| 4 |1|2|1| 8 0 25
— | =122 (17| 125 | 12 9 |4/3| 15 (18|12 0| 3 |1/1|0| 8 8 12

Y UbOMy BWNaAKy ONTUMa/IbHWIA PO3B’S30K OTPUMAEMO MPY TakMX 3HAYEHHSX HEBIZOMUX
3MiHHKX (Tabn. 15).

Tabnumua 15
3HaYeHHs HeBifOMUX 3MiHHUX BapiaHTa Nod
Xt X Y Z
5 121 0 0 0 0 0
4 59 0 0 0 0 0
8 0 0 0 0 2 0
0 12 0 1 0 0 0

Topi uinbosa (hyHKUiA ,ﬂ,OpIBHPOBaTI/IMe F(4) =1028 TuC. TPH., WO Ha 7,7% MeHLUe, HIX
onTUMa/ibHe 3Ha4yeHHA OCHOBHOI 3a,u,aL|| F(o) =1114 Ttuc. rpH. Le nos’sa3aHo i3 3aTpatamu Ha
BiJHOBNEHHSA BUPOBHMYMX MOTYXXHOCTEN, L0 Bifobpaxae 3MiHHA Vi, = 1. AKOU NigNpPUEMCTBO He
36i/bLLYBa/I0 BUPOOHWYI MOTYXKHOCTI Ta He MBXMBaso 36yTOBUX 3axoAis (npu y; =0 Ta z; = 0),
3HayeHHA LiNboBOI PYHKUIT 6yno 6 we meHwe Fuy = 959 Tic. rpH. (ONTUManbHe 3HaueHHs BifbLue
Ha 7,2%).

BapiaHT No5. Po3rnsHemMo Lie OfWMH BUMNaJOK 3HAXOPKEHHS ONTUMa/IbHOr0 PO3B’A3KY Mpu
MOX/IMBOMY 3MEHLLEHHI 3aTpaT Ha BUPOOHMLTBO NPOAYKLIT i3 BNacHOT cMpoBUHM Ha 10%. Y ubOoMy
BUMaZKY napameTpu 3agadi 6yayTb Takumu (1aén. 16).

Tabnmus 16

lMoYaTKOBI napalvleTpm BapiaHTa No5
A'] B [A°[B°] C H* | H [ H* D G"|] G Gh [ G* [ G*”
42| 28,8/ 19|15|40|35| 140 |2|1| 150 (30|20 15| 5 |2|3|2| 10 | 100 | 150
46| 30,6/20|16|36|32| 70 |3|2| 80 [25|18|14| 4 (2|2|1] 9 50 | 70
82| 522/ - | -130|28| 20 |3|3| 25 |20|15|12| 4 (1|2|1]| 8 0 25
- - 2217 (25|24| 10 (4|3| 15 |18 |12 0| 3 |1|1|0]| 8 8 12




Topi Taki 3Ha4YeHHs HEBIJOMMX 3MiIHHMX 334at0Tb ONTUMaSIbHUIA PO3B’A30K 3agadi (Tabn. 17).

Tabnuus 17
3HaueHHs HeBIJOMUX 3MiHHUX BapiaHTa No5
Xt X Y Z
10 130 0 0 0 1 1
8 62 0 0 0 2 0
8 0 0 0 0 2 0
0 10 0 0 0 0 0

Ak i B BapiaHTi Nel, nignpveEMCTBY BUTIAHO BXMBATW 3ax0fiB LWOAO 30iblUeHHSA 36yTy
TOBapIB i3 BNaCHOI CMPOBMHK (MPO Lie CBiAYaTb 3HAYEHHS 3MIHHUX: 21, = 1; 213 = 1; 75, = 2; 23, = 2).
Ane, Ha BifMiHy Bij BapiaHTa Nol, Npu TaknMx 3HA4YeHHSAX 3MiHHKX LifiboBa (hYHKLiA JOPIBHIOBATME
Fe =1210,6 TiC. rpH., WO Ha 8,7% 6iNblue, HiXX ONTUMATbHE 3HAYEHHS OCHOBHOI 3ajaui
Fo =1114 Tnc. rpH. SIK6W NigNPUEMCTBO He BXMBAIO 36YTOBUX 3aXOfiB, TO 3HAUYEHHS LiifIbOBOI
(yHKUiT 6yno 6 piBHe F = 1 101 Tuc. rpH., TO6TO ONTUMasbHE 3HaYeHHs 6inbLue Ha 10,0%.

HacTtynHa piarpama HaoyHO Bifobpaxae 30i/bLUeHHS/3MEHLLEHHSI NPUOYTKY B KOXHOMY
BapiaHTi BiJHOCHO OCHOBHOT 3afadyi (puc. 1).

%

10 -
8 -
6 8,7
4 - 53
2 =g
0 ‘
-2 A
4 L) e 77
o
-8 -
BapianTNe 1  BapiaHTNe2  BapiaHTNe3  BapiaHTNe4  BapiaHT Ne 5

Puc. 1. 36inbLUeHHSA/3MEHLLEHHSA NPUOY TKY

36i/bLUEHHS 3HAYEHHS LiNIbOBOT (DYHKLIT 3aBAAKM IHBECTMLIAM Y BUPOOHMYI MOTY)XXHOCTI Ta
BXXMBaHHIO 30yTOBMX 3aX0/iB JlEMOHCTPYE Aiarpama (puc. 2).

BapiaHBidHB ifoi 2HB Ai HBAidHT No 5

Puc. 2. 36inbLUEHHSA 3HAYEHHS LiNb0oBOT QyHKUIT



MpoBefeHWIn aHani3 pisHUX CLeHapiiB LisNbHOCTI NIANPUEMCTBA LO3BOMSE HE Ti/IbKN OLiHUTK
3pocTaHHs/cnag npubyTKy, ane N MOXe CNYXWUTU [HAMKATOPOM AOUINbHOCTI  MoAndiKauii
MOKa3HUKIB, L0 He BPaxoBYHOTLCA B MOAeNI (Hanpuknag, ynpasiHHA NepcoHanom gabpuku).

TakyuM 4MHOM, po3pobrieHa eKOHOMIKO-maTemMaTvyHa MOfeflb ONTUMisauii  BUPOBHUYOT
nporpaMu LWBeNHOI (habprKy 3HAXOAUTL LLINAXK 36i/IbLUEHHA MPUOYTKY NiLNPUEMCTBA 32 pPaxyHOK
NpoBefeHHs 30YTOBMX Ta IHBECTULINHMX 3aX0AiB i 30i/bLLEHHSI NOTYXXHOCTEN. Pe3ynbTaTtom mMogeni
€ ONTUMa/bHWI NNaH BUPOOHMLTBA NPOAYKLIT 3 BNACHOT | AaBa/IbHULbKOI CUPOBUHY Ta M/1aHYBaHHS
HeoOXiAHMX 3aX0/iB 3 METOH PO3LLMPEHHS BUPOOHMLTBA Ta 30yTY NPOAYKLIT.
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