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1111 TA 3ABJJAHHSA JUCHUIIJITHU, i MICIIE B
HABYAJIBHOMY IPOLIECI

JocnimpkeHHs: onepaiiii BiAIrpa€ BUHATKOBO Ba}JIMBY pPOJb Yy MIATOTOBII
BHUCOKBaTI(PIKOBaHUX (PaxiBIIB €KOHOMIYHOIro mnpo¢uio. BukopuctanHs wMeroniB Ta
MojieNiel TOCHIJKEHHS omepalliii B MpoIeci yIpaBIiHHS OpraHi3allifHUMU CUCTEMaMu
PI3HOrO PIBHS CKJIAQJHOCTI Ta l€papxii J03BOJILE CYTTEBO MIABUIIMTH €(PEKTUBHICTh
poOOTH SIK OKpEeMHUX CTPYKTYPHUX MIAPO3AUIIB MIANPUEMCTBA, TakK 1 LUIHX
OpraHi3alifHIX CUCTEM. |HITMMH CITIOBaMH, MEHEKEP B CBOE PO3MOPSIKEHHS OTPUMYE
HaJIiiHI IHCTPYMEHTH Ta METOJMKH, KOTpl 3a0e3MeuyloTb OTpPUMaHHS HaWBUIIUX
eKOHOMIYHMX Ta COILiaJbHUX e(DEeKTiB B KOHKPETHHX BUPOOHMUMX ymoBax. [Ipeamerom
BUBYCHHS JUCHUIUIIHA € METOJOJIOTII Ta I1HCTpyMEHTapii moOymoBH
MaTeMaTU4YHUX MOJeJIed 1 PO3B’sA3yBaHHS JETEPMIHOBAHUX ONTUMIZAI[IHHUX
3aJad4.

[lpukiagaMu  MOXJIHMBHX €KOHOMIUYHUX 3a7ad, [0 HAaO0YHO UTIOCTPYIOThH
KOPHUCHICTh 1 HEOOX1IHICTh 3HAHHS 3alPONOHOBAHOI JUCIUTIUIIHH, € HACTYIIHI:

- OTPUMAaHHS MaKCHMAJIBHOTO J0XOIy ab0 MaKCHMAalbHOTO TPUOYTKY MpH
3aJJaHUX MaTepiaJbHUX, TPYAOBHUX a00 CYKyITHUX BUTpATaX;

-3a0€3MeyYeHHs] IJJAaHOBUX TIOKAa3HUKIB MIIMPUEMCTBA TMPU  MIHIMAIBHUX
(hiHaHCOBUX BUTpATax,

- TOCSITHEHHS MAaKCHUMaJIbHO KOPOTKOI'O TEpPMIHY BHUTOTOBJIEHHS MpPOIYKIII,
OyniBHUIITBA 00’€KTa, TOBapOOOIry, BUPOOHMUOTO LMKy 1 T.M. TPH ICHYOYUX abo
3aJJaHuX BUPOOHHYMX pecypcax (MaTepialbHUX, TPYAOBHX, CHEPTeTUUHUX).

CyyacHuii MeHeKep TOBUHEH HE TUTHKM BMITH BUPIITYBAaTH CKJIaHI €EKOHOMIYHI
3a/1a4i, aje ¥ BMITH IPOBOJUTH iX MAaTeMaTU4YHY MOCTAHOBKY, TOOTO 3a 3MICTOBHOIO
MTOCTAaHOBKOIO 3aJ1aui CKJIAJaTH il MaTeMaTUYHY MOJIEIb, 3HATH METOJIH ii po3B’sI3aHHS,
aHaJI3yBaTH MOXKJIIMBOCTI IPAKTUYHOT'O 3aCTOCYBAaHHS OTPUMAHMX 3 JIOTIOMOT'OF0 MOJIET1
3HaHb Ta MPUHUMATH BIATOBIIHI YIIPaBIiHCHKI PIlIICHHS.

Mera BUKJIaJaHHA AUCHUILUIIHU Tonsrae B (OpPMyBaHHI y CTYJICHTIB
3HaHb, YMiHb 1 HABUYOK 3’
a) BUKOPUCTAHHS ICHYIOUUX METOJUK Ta MOXKJIMBOCTEU JTOCIIIKEHHS Orepaliii B
IpoLIeCl MPOBEJICHHS aHaII3y €(PEKTUBHOCTI PYHKI[IOHYBAHHS KEPOBAHUX CHUCTEM;

0) OIIHKM ICHYIOYMX HalpaiooBaHb B cdepi EKOHOMIKO-MAaTeMaTUYHOIrO
MOJICTIOBAaHHS OKPEMHUX aCIEeKTIB AISIIbHOCTI TOCIIOAAPCHKUX CUCTEM Ta PO3POOKHU
HOBUX MaTeMaTUYHUX MOJIEJeH BIAMOBIAHO JO IMOCTaBJICHUX IJIEH Ta HAsBHUX
pecypcis;

B) PO3pOOKHU HAYKOBOOOTPYHTOBAHUX MPOrPaM poOOTH rOCTIOAPCHKUX CUCTEM.

3aBIaHHS BUBYEHHS JUCHHUILIIHA
B pesynbpTari BUBYEHHS JUCIUIUIIHU CTYICHTH TOBUHHI:



— 3HaTU 0a30B1 TEOPETUKO-METOOJIOTIUHI MIIXO0IU 10 TOOYJOBU MaTeMaTHUHHUX
MOJIEJIe omeparliii Ta MPOBEACHHS I1X aHai3y MJis ONTHMI3aIii sIK OKPEeMHUX
HaMpsMIB JiSTILHOCTI TIAMPUEMCTBA, TaK 1 MIJBUIIEHHS 3arajibHOI €EeKTUBHOCTI
POOOTH IIITUX TOCTIOIAPCHKUX CUCTEM,

— BMITH BIUIMOBIIHO 1O TIOCTaBJICHUX TPAKTUYHUX 3aBJaHb CBOEYACHO
3aCTOCOBYBATH HasiBHI B HHUX 3HAHHS, YMIHHS 1 HaBUYKH 3 PO3B’S3KY
MOOYTOBAaHUX 3a/1ad JOCIIHKEHHS OTepariiii Ta MPOBOJUTH OIIHKY MEPCIEKTUB
iXHBOT'O MPAKTUYHOTO BT1JICHHS.

Mera mnpoBeleHHS NPAKTHYHUX i Ja0OpPaTOPHUX 3aHATH IOJISITAE
dbopMyBaHHI HABUKIB 3 BUKOPUCTAHHS CTYJEHTAMH MOXJIMBOCTEM EKOHOMIKO-
MaTeMaTUYHOI'O0 MOJICIIOBAHHS B TPOIECI MPOBEJCHHS MOCTAHOBKH Ta aHAJI3y
3aja4i JOCIIJIKCHHS oreparlii.

3aB1aHHS NPOBEACHHA NMPAKTUYHUX i Ja00PATOPHUX 3aAHATH

B pe3ynbraTi mpoBeAeHHS MPAKTUYHUX (CEMIHAPCHKHUX) 3aHATh CTYACHTHU
MOBUHHI:
— 3HATH MOXJIMBOCTI Ta MEPElyMOBHU 3aCTOCYBaHHS Ta CHEHU(IKY PI3HUX KJIACIB
3a7a4 JIOCIIKEHHSI OTeparlii;

— BMITH Ha HaJIKHOMY PiBHI 3aCTOCOBYBATH 3700yT1 3HAHHS, YMIHHS 1 HABUYKH B
MIPOBE/ICHHI:

1. sSKiCHUX JOCHIKEHb B3a€MO3B’S3KIB 3 METOI IIOIIYKY YMHHHUKIB, SKi
00YMOBIJIIOIOTh 3aKOHOMIPHOCTI Mepediry mpoleciB, BUOOPY MHOXHUHHU
napaMeTpiB CTaHy Ta yIpPaBJIiHHS;

MoOYy/I0BM MaTeMaTUYHOI MOJIEJ TOCI1KYBAHOI OIepariii;

PO3B’ 513Ky c(hOPMYJILOBAHOI 3a7a4i JOCIIIKCHHS OTIepallii;

OITIHKM PE3y/bTaTiB PO3PaxXyHKIB CTOCOBHO JIOCTIDKYBAaHHUX Omepariii
yIpaBIiHHSA 00’ €KTOM 200 MPOIECOM.

B own



IHHPAKTHKYM

Sanammsa 1. Ilpeomem, memoou ma 3a60anus Kypcy
«/locnioxncennsn onepauii». Ilooyooea onmumizauiiiHux
EKOHOMIKO-MAmemMamuuHux mooe’eil

Humannsa ona pozenaoy:

=

OCHOBHI MMOHATTSI TUCIMILTIHA. METOI1 Ta 3aBJIaHHS KypCYy.

2. MaremaTiuyHe MOJCIIOBAHHS B TE€Opii JOCHTIPKEHHS omepariii. Meroauka
MPOBEJICHHS JOCIIIIPKEHHS OTIepaliid.

3. IloaarTas exkoHOMIKO-MareMaTudHOi Mozaedai. OCHOBHI BHUOAM EKOHOMIKO-
MaTeMaTUYHUX MOJIEJIEH Ta 3a/1adl, sIKl BUPIIIYIOTHCS 3 X JTOMOMOTOIO.

4. EkoHOMIYHA 1 MaTreMaTWyHa T[IOCTAaHOBKA 3ajayl MAaTEMATHYHOTO

nporpamyBaHHsA. (OCHOBHI €KOHOMIYHI 3a/ayl, SIKI PO3B'I3YIOThCS 3

JIOTIOMOTOI0 METO/[IB MaTEMAaTUYHOT'O IIPOrpaMyBaHHSI.

OcHo6HI noHsAMmMs ma mepmiHu

Onepayis, 0ocniodcenus onepayii, MamemMamuyHa mMooeib, ONMUMI3ayiita
MoOelb, MmamemamuyHe NPOSPAMYBAHHA, YINb08ad (QYHKYIsA, cucmema
0OMedHCeHb

3aoaua 1. ®ipma cremiani3yerbcs Ha BHUTOTOBJICHHI Ta peaizalii
CJICKTPOIUTMUT 1 MOpO3WIbHUX Kamep. [lpumyctumo, mo 30yT mpomykirii
HEOOMEXKEHMH, MpoTe o0cCsAru pecypciB (IMpail Ta OCHOBHUX MarTepiajiiB)
ooMexeHi. Hopmu BUKOpUCTaHHSI pecypciB Ta iX 3arajibHUM 3amac, a TaKoX I[IHH
OJIMHUIII KOXKHOTO BUAY MPOAYKIIii HaBEJICH] B TaOJIHII].

Hopwma BuTpat Ha OiMHULIIO
POTYKITIT [ina oguHUILI
Bug ipo 11 Po6ou4oro MPOAYKIIII,
ALHPOAYEI qac JIucroBoro | Ckia, P 1\?:) "
Y 3ajiza, M? M2 yM-O2L.
JFOM.-TOJI
Mopo3uibHa
P 8 3 3 300
Kamepa
Enexrpuuna nimra 4 6 2 200
3arajJibHUM 3arac
} 520 240 50 --
pecypcey Ha MicsIb




3anucaTé  €KOHOMIKO-MAaTeMaTH4YHy MOJEIh BHU3HAYCHHS BHUPOOHHYOL
MporpaMu, BUKOHAHHS SKOi 3a0€3MeUYnTh OTPUMAHHS MaKCUMAJILHOTO JOXOMY Bi

peaizaiiii mpoayKITii.

3aoaua 2. ®epmep NpUIHSAB PIMICHHS BHUPOINYBATH O3UMY MIIEHUIIO 1
IyKpoBi Oypsiky Ha Twioni 30 ra, BiIBIBIIH ITiJ1 I[yKPOB1 OYpsIKM HE MEHIIIE SK 6 ra
MOCIBHUX TIUIONI. TEeXHIKO-€KOHOMIYHI MOKa3HUKH BUPOIILYBaHHS ITUX KYJIBTYP
HaBEJCHO B TaOJIMIIL.

IToka3Huk O3uma [Myxposi | HasBHwuii
NIIEHULS | OypsiKu pecypc
3aTpaTu mpaitii, JIIOJUHO-/IHIB 6 30 350
(B po3paxyHKky Ha 1 ra)
3aTpatu mpaill MexaHi3aTOpiB, JIIOJIMHO-
: 3 9 100
3MiH (3 po3paxyHKy Ha 1 ra)
YpoxaitHicTh, T/Ta 5 48 --
[TpubyTOK, THC. TPH./T 1,1 2 --

3anucaTd €KOHOMIKO-MaTEMAaTUYHy MOJIEIb BU3HAYEHHS IUIaHY PO3MOJLTY
MOCIBHUX TUIOI M)XK BOMA KYyJIbTYpaMH, 3a IKOTro pepMep OTpUMa€e MaKCUMaJIbH1
NPUOYTKH.

3aoaua 3. llponykuis 4otupbox BUAIB A, B, C, D mpoXxoauTh MOCIII0BHY
00poOKy Ha JABOX Bepcrarax. TpuBaigicTh OOPOOKH OJWHMUII MPOAYKIIT KOXXHOTO
BUJTy HaBejieHa B TAOJIHIII.

TpuBanictb 00pOOKH OAMHUIN TPOAYKITIi, TOJ
Bepcrar
A B C D
1 2 3 4 2
2 3 1 1 2

Butpatn Ha BUPOOHHUIITBO OJMHMII MPOAYKIlII KOKHOT'O BHUY BH3HAYAIOThH
K BEJIIMYUHU, IPSMO MPOMOPIIIHHI 10 YaCcy BUKOPUCTAHHS BepCTaTiB (y MallluHO-
roguHax). BapTicTe ojHi€l ManuHO-TOAMHU CTaHOBHUTH 10 rpH. mis Beperari 1 1
15 rpH. — nns Bepcerara 2. TpuBagicTh BUKOPUCTAHHS BEPCTATIB OOMEKEHa: JIJist
Bepcrata 1 BoHa craHoBuTh 450 mamumHO-TOOMH, a JiIsd Bepcrara 2 — 380
maruHo-roauH. [ina oguauii npoaykiii BuaiB A, B, C 1 D cknagae BianmoBigHO



75, 70, 60 1 45 rpH. Bu3HaunTH oNTUMaIbHUN TJIaH BUPOOHUIITBA MPOAYKIIIT BCIX
YOTUPHOX BUIB, IKUW MAaKCUMI3y€ 3arajJbHuil NpUOyTOK.

3aoaua 4. ]Jlns BUTOTOBJIEHHS TpboX BUAIB BHUpoOiB A, B, C
BUKOPUCTOBYEThCS ~ TOKapHe, (pe3epHe, 3BaproBajibHe 1 IUIiyBajgbHE
oOnanHanHs. Butpatn uacy Ha 0O0poOKy OJHOro BHpPOOY Ha (Qpe3epHOMY
obOnagHaHHl CKIagaroTh g Bupody A — 3, B — 6, C — 5 BepcraTo-roauH
BI/IMMOBI/THO; HAa TOKapHOMY 00iagHaHH1 111 Bupoody A — 2, B — 7, C — 3 Bepcraro-
rOJIMH; Ha 3BapIOBAJIbHOMY 00JaHaHHI1 171st BUpoOy A — 6, B -5, C
— 7 BepcTaTO-rOANH; Ha NUTIhyBaIbHOMY 00MaaHaHH1 115 BUpody A — 5, B—8, C
— 6 BepcraTo-ronuH. 3aragbHuil GoHa poOodoro yacy ¢pe3epHoro obOJagHAHHS
cknaze 130 ox, TokapHoro, — 220 ox, 3BaproBasibHOTO, — 210 011, IUTIQYyBaTHHOTO,
— 260 ox. ITpubyTok Big peamnizaiii ogHoro Bupody A cknazae 9 rpH, B - 12 rpa, C
- 11 rph.

3anucaTyu MOJENIb BU3HAYEHHSI KIJIbKOCTI BUPOOIB KOKHOTO BUAY, SIKY CII1JT
BUTOTOBUTH MIANPUEMCTBY, 1100 MPUOYTOK BiJ peani3alli OyB MakKCUMaIbHUH.

3aoaua 5. KpenutHuii aHamiTuk posrisgae 10 kjmonmoTaHb NMpo HaAdaHHS
KPEIUTIB HOPUAUYHUM ocoOaM. [l KOXHOro 3 MPOEKTIB € po3paxoBaHi
BEJIMYHMHHA C€KOHOMIYHUX edeKTiB BiJ ixHboi peamzanii (Eff) Ta HeoOximHa cyma
3aiydeHux KomTiB(MD),tuc. rpH:

Eff 1,2 |13 |1 08 (09 (06 (13 [1,7 |21 |15

MD 95 |91 |45 |24 |110|25 |15 |45 |90 |35

Kpenutnuii moptdens OaHky Moxe ckiaaatu He Ounbmie 250 THUC.TpH.
[ToOynyBaTH MOJIEh MAKCUMI3aIlil EKOHOMIYHOTO €(PEKTY KpEeAUTHOTO MOpTdheto
IpU 33JJaHOMY OOMEKEHHI.

3aoaua 6. 3a 3a7aHUX BUXIJHUX YMOB (YHKIIIOHYBaHHS IIiIIPUEMCTBA
BU3HAYUTH BUPOOHMUYY TMporpamy, sika MaKCHUMI3y€ BEIUYMHY MPUOYTKY.

3aranpHUl 00csar pecypciB: TpyaoBux — 1600 ym. opd., marepiaJlbHUX —
1000 ym. og.



Butpatu pecypcis
Ha OJUHUIIIO Homut Ha )
Bunu MPOAYKIIIIO [TpubyTOK 3 OAUHUILI
poay- IOy Kt IPOIYKIIII,
KIIil . | Matepi- yM. OfI.
TPYIOBi B HWOKHS | BEpXHS
YM.O/I. MeKa MexKa
YM.O/I.
1 2,4 0,8 10 80 12
2,8 2,0 0 100 16
3 2,6 1,8 40 400 20

3aoaua 7. ]Ins 3akitoueHHs JOTOBOPIB MiANpUEMElb TOBUHEH TOOYBaTH B
4 wmicrax: A, B, C, D, Biacrani MK SKUMH B KM BKazaHO B TaOimIi (3KOJHE 3
TPHOX MICTA HE 3HAXOATHCS HA OJHIN MPSAMIN 3 1HILIMHM)

A B C D
A - 630 570 140
B 630 - 390 1050
C 570 390 - 45
D 140 1050 45 -

[linnpuemernb, BUWiXaBIIM 3 MicTa A, TOBHHEH BIIBIJATH BC1 MICTa,
noOyBaBIIM B KOKHOMY 3 HUX OJMH 1 TUIBKA OJWH pa3 1 MOBEPHYTUCS B A.
HeoOx11HO BU3HAYMTH TaKy MOCIIZIOBHICTh 00131y MICT, IIPHU SIKIM JTOBKHUHA
Mapuipyty Oyze HaliMEHIIIOO.

[ToGynyBaTH €KOHOMIKO-MaTEMAaTUYHY MO/IEJIb 3a]1a4i.

3anumanHa ma 3a60aHHA 01 CAMOCMIUHOT poOomu
1. OcHOBHI eTanu pO3BUTKY JOCIIIIKEHHS ONepalliil Sk HanpsiMy HayKH.
2. Ilpeamert, 00’ €KT Ta METOAU JOCHTIHKEHHS OIepariii.
3. OcHOBHI 3aBIaHHSA JUCIIUILIIHU.
4. CTpyKTypa ONTUMI3AIIIHOT EKOHOMIKO-MaTeMaTHYHOI MOJIENI.

5. OcHOBHI eTanu MOOYJOBM ONTHUMI3AIIMHOI E€KOHOMIKO-MaTeMaTUYHO1
MOJICJII.

6. 3 KOOI METOI MPOBOJUTHCS MOCHIDKCHHS omepalliii B opraHi3aliiHuX,
€KOHOMIKO-BUPOOHUYMX cUCTeMax?

7. CTpyKTypa €KOHOMETPUYHOI MOJIEJl Ta XapaKTEPUCTHKA 11 CKJIaJIOBUX. 3
KOO0 METOIO JI0 €KOHOMETPHUYHOI MOJIEJI BKIIOUAIOTh BUTIAJIKOBY CKJIAJIOBY?



8. TloHATTS Ta BUOM EKOHOMIKO-MaTeMaTHMYHUX Mojeel. 3aBIaHHs, SKi
BHUPIIIYIOTHCS 3 JOIMTOMOTOI0 €KOHOMIKO-MaTeMaTHYHUX MOJEJICH PI3HUX BUIIB.

9. Ilokazatn HEOOX1IHICTh MEPEXOy BUBUCHHS BUPOOHUYUX TO COIIaIbHO-
€KOHOMIUHUX SBHI 1 TPOLECIB BiJ BEpOATbHUX EKOHOMIKO-MaTEMaTHYHHUX
MOJEJIEH 110 X KIJTbKICHOTO aHai3Yy.

3ao0aua 1. TTianpueMcTBO MOXKE BUTOTOBIISITH YOTUPY BUU TpoayKiii: 11,
[12, T13, T14. Hopmu BUTpat pecypcis 1 pruOyTOK BiJ OJUHUII KOXKHOTO BUIY
pecypcy HaBeJIeH1 B TaOJIuIIl.

ITokxa3Huku [Tpoaykiis Pecypcu ‘
I11 2 | 113 | 114

25 | 25| 2 1,5 100
4 10 4 6 260
8 7 4 10 370

40 50 (100 | 80

TpynoBi pecypcu, Ar0AUHO-
3MIHU
Hanisdabpukaru, kr
OOnagHaHHA, CTAaHKO-3MIHU
[TpuOyToK BiJ 011. MPOYKIIii

3anucatd MaTeMaTHYHY MOJIeJb BHUITYCKY MPOMAYKIIi, SKUM MaKCHUMI3ye
NPUOYTKHU SIKITO:

1. KITBKICTh OJMHUIIb TPETHOI MPOYKINT MOBUHHA OYTH B 3 pa3u OUIBIIOO
KiJIbKOCTI OJTMHUILIL TIEPIIOT MPOTYKIIIL;

2. MepIIoi MPOAYKIII CII1JT BUMYCKAaTH HE MEHIIE 25 OJIUHUILL, TPEThOI — HE
oibie 30, a Ipyroi 1 Y€TBEPTOi — y CIIBBIIHOIIEHH] 1:3.

3aoaua 2. KowmepuiitHa ¢ipMa  pekiiamMye  CBOKO  IMPOAYKIIIO,
BUKOPHUCTOBYIOUM MICIIEBI pajilo- Ta TEJIeBi3iiiHy Mepexi. Butpatu Ha pekiaMmy B
oromkeri dipmu ctaHoBiATh 10 000 rpH. Ha MicsIb. XBUJIMHA Pajilo PEeKIaMU
komtye (ipmi 5 rpH.,, a Tenepekiamu — 90 rpH. dDipma mae Hamip
BUKOPHCTOBYBATU Pajio pekiamMy MpUHAWMHI BIBIYUl YacCTille, HDK peKiIamy Ha
tenebaueHHl. JlocBim mokazaB: oOcsr 30yTy, mo #oro 3abe3neuye 1 XB
tenepeknamu, y 30 pasiB mepeBuirye oocsar 30yTy, 1o Woro 3adesneuye 1 xB
pamio pekiaMu. 3amucaTd MOJIeNb 3HAXO/DKEHHS PO3MOJLTY KOIITIB, fK1
HIOMICSIII MalOTh BUTpAYaTHCS Ha PEKJIaMy, 3a SIKOro oO0csru 30yTy MpOIyKIii
bipMu OyyTh HAHOUIBIIMMHU.

3aoaua 3. Knient nopyunB 6pokepy 6ipxi posmictutu 100 000 mon. CHIA
Ha (OHIOBOMY PHHKY, chopMyBaTu mopTdenb IMIHHUX MarnepiB 00 OTpUMaTH
MaKCHUMAaJbHO MO>KJIMBI BIJCOTKH BiJ BKJIaJIEHOTO KamiTainy. Bubip oOMexeHwmit
JOTHUPMa MOXKJIUBUMH 00 €KTaMu iHBecTuin — akmii A, B, C 1 D, K1 103BOMISIOTH
oTpumaru BianoBigHO 6, 8, 10 1 9% piuHux Bix BKIageHoi cymu. llpu mpomy
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KJIIEHT JOPYYMB HE MEHIIIE TTOJIOBUHU 1HBECTHUIIIN BKJIacTh B akiii A 1 B. 3 meroro
3a0e3neueHHs JKBIAHOCTI He MeHmie 25% 3araiabHOi CyMHU KamiTaimy MOTpiOHO
po3mictuTH B akuii D. BpaxoByroun nporHo3u Ha (OHAOBOMY pUHKY, B akiii C
MOXXHa BKJIagaTu He Ouibine 20% kamitany. BusHauutu ontuManbHy 3 TOYKHU
30py MakcuMizalii pIYHUX NPUOYTKIB CTPYKTYPY IHBECTHIINHOrO mOpTdens
(moOyyBaTH MOJIEb).

3aoaua 4. 3 Box3zamy M.KWiB MmIogHsS BIiANPaBIAIOTHCSA IIBUIKI Ta
MaCAKUPCHKI MOT3/IH.

Tun Barona barax- | Ilowrro- | ITnau- | Kyneii- | CB
HUU BUI KapT HUU
K-cTb Barosis B IIBUJIKUAN 1 1 8 4 1
noi3al [Tacaxwup- 1 0 5 6 3
CBhKHI
[Taca)upoOMiCTKICTh, HO. 58 40 32
[Tapk BaroniB 10 8 80 70 30

[ToOynyBaT  MaTeMaTW4Hy  MOJACIb, 3a  JOINOMOTOK  SKOI
PO3pPaxyBYEThCS MAaKCHMaJbHO MOXJIMBA KUIBKICTh MacaXupiB, SKY MOXHa
BI/INPABUTH 3 BOK3aTYy.

3aoaua 5. € HACTYMHI TEXHIKO-€KOHOMIYHI MOKa3HUKU BUPOOHUIITBA:

Bunu npoayxiii 3amacu
[ToxazHuku A B C
Co0iBapTicTh B-IITBA OJI. MPOAYKIIii, TPH. 22 26 35
[TpuGyToOK Bix peanizamii oa.MPOAYKIIii, TPH. 5 7 8
[Tutomi BuTpatu pecypcis, ox. Pl 5 3 -- 250
P2 1 -- 3 280
P3 2 5 2 390

O060B'I3K0BUM € BUTOTOBJICHHS 1 of1. ipoaykiii A, 3 oxa. mpoaykiii B, 2 og.
npoaykiii C. IloObymyBatrm maTeMaTH4YHy MOJIe]Ib BH3HAYCHHS BUPOOHHYOI
mporpamMu MakcuMi3allii JoX0ay BiJ peani3allii MpoayKIlii MiIpUEMCTBA.
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3anamma 2. Ilooyooea onmumizauitHux eKOHOMIKO-
mamemamuunux mooeneu. I’ paghiunuit memoo po3e'sa3xy zaoaui
JUHIUHO020 NPOZPAMYBAHHAL.

=

Marematnyga Ta ~ €KOHOMIYHA  IIOCTAaHOBKA  3amadl  JIHIHHOTO

MpOrpaMyBaHHs.

3ajadya ONTUMAJIBHOTO TUIAaHYBaHHS BUPOOHUIITBA.

3anaya npo aiety (Ipo CKIaa CyMili).

TpancniopTHa 3a1aya.

3ajaya ONTUMAJIBLHOTO PO3NOALTY BUPOOHUYUX MOTYKHOCTEM.

3agava npo NprU3HAYEHHS.

3ajaya KOMIBOSIKEpA.

3ajada ONTUMAIBLHOTO PO3MOALTY KaIiTalOBKIIA/ICHb.

dopmu 3amnucy 3a7adi JIHIHHOTO MPOrpaMyBaHHS.

10 ['eomeTpuuHa iHTEpHIpeTallis 3a/1a4i JIIHIHHOTO IPOrPpaMyBaHHS.

11. I'padpiunmii MmeTo1 pO3B'A3KY 3a/1aul JIHIHHOTO MPOrpaMyBaHHS.

12. BnactuBoCTi PO3B'I3KY 3ajadl JIHIHHOTO MPOrpaMyBaHHS TrpadidHUM
METOOM.

13. AnpTepHaTUBHUM ONTUMYM Ta Horo rpadivyHe TIyMadeHHS.

©WoNoo~wWN

OcHo8HI noHAMmMs ma MmepMmiHu

Jinitine npocpamyeanns, mamemamuyna i eKoOHOMiYHa nocmanogka 3JI11,
Yinbosa (QyHKYisA, cucmema oOMeMCeHb, Npama, NieniIoOWUHA, MHO2OKYMHUK
PO38'3Ki8, 6eKMOp-2PAdicHM.

3aoaua 1. IlinnpueMcTBO Ma€ JesiKi 3amacu CUPOBUHU (THC.T) 1 yac podoTH
oOnajHaHHA (BEpCTATO-TOJMH) 1 MOKE€ BUTOTOBJISITH MPOAYKIIIIO ABOMA PI3HUMHU
TEXHOJIOTIYHUMU criocoO0amu. BuTpatu pecypciB 1 amopTu3zailisi 00JiaJHAaHHS 3a
OJIUH JIEHb 1 3arallbHUi pecypc IpH KOKHOMY cCroco0i 3amaHi B Tadmui (y
rpoir.on). IIpu mepromy croco6i BUpOOHUIITBA MIATMPUEMCTBO BUITYCKA€E 3a OJIUH
JI€Hb 3 THUC. BUPOOIB , IPU JIPYyromMy - 5 TUC. BUPOOIB .

Butpartu pecypciB 3a 1 gens npu poOoTi | 3arajibHUIA
BupoOuuumii pecypce
pecypc 1-a TexHoI0TISA 2-a TEXHOJIOT'1s5
CupoBuHa 15 1,7 150
OOmagHanHsg 0,5 0,9 70
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CKUIbKM [THIB TOBUHHE TMPAIIOBATH MIANPUEMCTBO MO KOXHOMY 3 IHX
croco0iB, 1mo0 MpU HAsBHUX pecypcax 3a0e3MeunuTd MaKCUMajJbHUN BHUITYCK
MpOAyKIii? (3amucaTd €KOHOMIKO-MAaTeMaTH4YHY MOJelIh Ta pO3B'A3aTd il
rpaiuHUM METO/I0M).

3aoaua 2. ®ipma cnermiami3yeTbcs Ha BUPOOHHUITBI O¢icHUX MeOiB,
30KpeMa BOHA BUITYCKAa€ JBa BUIU 30IpHUX KHIDKKOBUX moiuilb — A Ta B. [Tonuii
000X BHU[IB BUTOTOBJISIOTH Ha BepcraTax | Ta 2. TpuBamicts 00poOku Aeraneit
OJIHI€T IMOIUII KOKHOI MOJIENI ITOTAaHO B TaOIHII.

TpuBanicTb 00pOOKH MOJHII Pecypc poGouoro vacy
MOJIel, XB. BEPCTATIB,
Bepcrar
A B roJl. Ha THXXKIECHb
1 30 15 40
2 12 26 36

[Ipubytok ¢ipmu Bix peanizauii ofgHiei monumi monxenm A — 50 rpH., a
mozem B — 30 rpH. BuBueHHst puHKy 30yTy Moka3ajno, 10 THKHEBUW TMOIUT Ha
KHM)KKOBI MOJTUIII MOJE A HIKOJIM HE MEPEBUIILYE MOMUT HA MOJIeNIb B O11bII K
Ha 30 oauHUIb, a TPoJaX Moauie MoAelal B He mepeBuiye 80 oauHUIL Ha
TWKJIeHb. HeoOX1IHO BU3HAUYUTH OOCSATH BUPOOHUIITBA KHMIKKOBUX TOJHUIIb ITUX
JIBOX MOJIEJeH, 3a SKUX MpuOyToK pipMu OyJ/ie MaKCUMaIbHUM.

3aoaua 3. Po3é' azamu cpaghiunum memooom:
L = X1+ X2 — max
X1+ Xo > 2,
3X1+ 2% > 18,
< 5x;— 2%, 2> 10,
X1>5; x2 <10,
(X1 >20; x2 20
3aoaua 4. Po3B'a3aTu rpa@iyHUM METOAOM:
L = 5x; + 3X2 — max
(" 4X1+ X2 < 8,
2X1+ 5%2 < 10,
< 5X1—2x22> 10,
X2 > 1,
X1 20; x2 20
3aoaua 5. Po3B'sizatu rpadiuHUM METOJIOM:

L = 3x; + 5Xo — max
TX1+ 4x, < 28,
-3x1 - 10x, > 30,
< 3X1+5x2 > 15,
X1 <7 Xo <4,
X1 20; X2 20

IA
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3aoaua 6. [Ins noniniieHHs: (GIHAHCOBOTO CTaHy (ipMa yXBajuja pilICHHS
npo 30UTbIICHHS BUIYCKY KOHKYPEHTOCIPOMOXHOI MPOAYKIi, IJII 4YOro B
OJTHOMY 3 I1€X1B HEOOX1IHO BCTAHOBUTH JIOJATKOBE 00JIaJHAHHS, 110 BUMarae 19
M KkB. Tomnl. Ha mpunbanus momatkoBoro obnagHaHHs (ipma Bumaimmia 10 Tuc.
IpOII. OJI., IPH IbOMY BOHA MOXKE€ KYIUTH OOJaJHaHHS JABOX BHIB. [IpmmbanHs
OJIHOTO KOMIUIEKTY OOJIaJlHaHHS 1-ro BUIJsAy KOWITYye 1 THC. rpour.oA., 2-ro
BUIIISiNY — 3 THC. Tpoul.oia. [IpuabdaHHs OAHOTO KOMIUIEKTY OOsiagHaHHs 1-To
BUTJISITY JTO3BOJISIE€ 30UTBITUTH BUITYCK TIPOIYKITIi B 3MiHY Ha 2 TPOIILOJ., @ OJHOTO
KOMIUICKTY OOJagHaHHSA 2-TO BUTJSAY — Ha 4rpoml. oj. 3HAI4H, M0 I
YCTAaHOBKHM OJHOTO KOMIUICKTY OOJIaJIHaHHS 1-TO BHIJISy BHMAara€rbcs 2 M KB.
TJIOIII, a JiJIst 00JIafHAHHS 2-T0 BUTIISLY — 1 M KB. IUIOIII, BUSHAYUTH TaKWUi HaOIp
JIOJJATKOBOI'0 OOJIaJHAHHSA, SIKUKA Ja€ MOXKJIHMBICT MAaKCHMAaJIbHO 30UIBIIATH
BUITYCK HPOIYKIIIi

3anumanua ma 3a60aHHA 01 CAMOCMIUHOT poOomu

1. Sx1 3agavi JAiHIKHOTO HpOrpamMyBaHHA MOXKHA PO3B'A3aTH rpadiyHUM
METOI0M?

2. 3a fKuX yMOB 3ajJada JIHIKHOTO MpOrpaMyBaHHS 3 HEOOMEKECHOIO
00J1acTIO JOMYCTUMHUX IJIaHIB MA€ PO3B'sI30K?

3. Cyrp amroput™my TpadigHOrO METOMy pO3B'SI3KY 3a7ad JIHIHHOTO
porpamMmyBaHHS.

4. I'eOMETpUYHMI 3MICT PO3B'A3KIB HEPIBHOCTEH, PIBHSHD Ta X CUCTEM.

5. SIkuM YMHOM MO’KHA MMOOYAyBaTH BEKTOP-TPATIEHT?

6. Po3B's3atu rpadiuHIM METOOM:
L = 2x; + 3X2 — min
~ -2X1+ 9% < 18,
X1+ X227,
< Axa+ 93X 220,
X1 < 10,
X1 >20; X2 20

~

/. Po3B's3aTi rpa)iYHAM METOIOM:
L = -4x; - 5x2 — min
( 4xy+ 5%, < 20,
-X1 + 10x2 > 10,
< X1 + 5%, < 35,
X1 <7 X2 <4,
_ X1t 20; X2 20

8. Poss'st3aTi rpadiyHEM METOIOM:
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L = -X1+ 7X2 — min
~ X1+ X2 <9,
-8X1 + 3x2 > 24,
< 2X1 —3X2> 12,
X1 < 9; X2 <10,
X1 20; X2 20

N~

9. Typuctnuna ¢ipma 3a ce30H 00CIyroBye B cepeaabomy 7500 TypHCTIB,
MalO4yu B CBOMY PO3MOPSKEHH] (DIOTHUIIIO 3 IBOX THIMIB CY/ICH, XapaKTePUCTUKHU
SIKUX HABEJICHO B TAOJIHIIL.

[Tokazuuku Kopa6ens 1 | Kopabens 2 Pecypc
[TacaXupOMICTKICTh, 0. 2000 1000

[TanbHe, T 12000 7000 60000

Ekimax, gon.. 250 100 700

Hoxia Bia ekcrutyaTallii kopadis tumy “1” — 5 MuH rpH., Uy “2” — 2 MJIH TpH.
[loOynyBatn EMM Bu3HaueHHsI ONTUMAJIBHOI 3 TOYKM 30py MakKCUMI3allli T0XOIy
KUTBKOCT1 KOPaOJIiB KOYKHOT'O TUITY, SIKY CJIiJ] €KCIUTyaTyBaTH 1 BUBHAUYUTH IO KITBKICTb.
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3anammasa 3,4. CumniekcHuit memoo po3e'a3Ky 3aoaui

JUHIUH020 npozpamysantss. Memoo wmyunozo oazucy
Humannsa ona pozenaoy:

1. Kanoniuna ¢opma 3amadi JIHIHHOTO MPOTPaMyBaHHS.

[IpaBuna 3BefeHHS 3aJayl JIHIMHOTO MPOrpaMyBaHHS [0 KaHOHIYHOL
dopmu.

CyTb anropuTMy CUMIIIIEKCHOTO METOY.

[ToyaTkOBUI OITOPHUH ILJIAH.

ITepexiz Bij OJTHOTO OMOPHOTO IJIAHY JIO 1HIIIOTO.

Kpurepiii onTUManbHOCTI OMOPHOTO TIJIaHYy.

Merton mtyqHoro 6asucy.

BrnactuBocTi po3B'SI3Ky 3ajaul JIHIAHOTO MPOrpaMyBaHHS CHUMILIEKC-
METOOM.

N

©ONOoO O kW

OcHo6HI noHsAMmMs ma mepMmiHu

Jinitine npoepamysanus, xamoniuna Gopma 3JIII, OonomidicHi 3MiHHI,
QikmusHi 3MIHHI, CUMNAEKC-MAOIUYs, PO38'SA3KOBGUL  eleMeHm, NPAGUIO
YOMUPUKYMHUKA, ~ ONOPHUUL  NAAH,  [HOEKCHA  CMpiuKkad,  CUMNJIEKC-
nepemeopeHHsl, Memoo Umy4Ho20 6a3ucy.

3aoaua 1. Konaurepchka ¢aOpuka Ui BHUTOTOBJICHHS TPhOX BHUJIIB

kapameni A, B 1 C BUKOpUCTOBY€E 3 BUJM OCHOBHOI CHPOBHUHHM: IIYKOp, MATOKY 1
¢pykroBe mrope. Hopmu BUTpaT CHPOBHMHU KOKHOTO BUAY Ha BHUPOOHHIITBO 1T
KapameJi KO>)KHOTO BUIy HaBeJieH1 B TaOJuIll. B Hill ske BKa3zaH1 0OCSITH CUPOBUHU
KOYKHOT'O BHUJTY, sIka MOK€ OyTH BUKOpHCTaHa (paOpHUKOI0, a TaKOX MPUOYTOK Bi
peamzariii 1T kapamesi JaHOTO BUAY.

Hopmu Butpar CHPOBHHH (t)Ha IT 3aransii
Bun cupoBunn Kapamea 3amnacu
A B C CUPOBUHHU, T
Iyxop 0,8 0,5 0,6 800
ITaToka 0,2 0,4 0,3 600
dpyxroe - 0,1 0,1 120
ope
[TpubyToK Bif
peamzarii 1T 200 250 300
IPOJIYKIIii, TPH
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[ToOynyBaT onTumizaiiifHy MoOJAeIh 1 BHU3HAYUTH TakKWil  IIJIaH
BUPOOHUIITBA KapaMeli, K1l Ou 3a0e3rneyyBaB MaKCUMAJIbHUN MPUOYTOK Bij ii
peaizaiii.

3aoaua 2. KoHKypeHIlisl 3MyIIy€e TOPTiBeJbHI MIANPUEMCTBA 3aiMaTHUCS 111€
W BHUIIyCKOM Ta peali3alliel0 MPOIYKIlii BIACHOTO BUPOOHUIITBA, HAIPUKIIA
cajaTiB, mmy Tomo. HopMu BuTpaT Ha BUPOOHMIITBO PI3HWX BUIB IMMIIIIH,
3aracu pecypciB Ta BapTiCTh TOTOBOI MPOIYKIIii HaBEICHI B TAOHII].

Hopmu Butpar Ha
TTpoaykTu BUroTOBJICHHS 100 wIT. miuuu 3anagn
: : MPOJYKTIB, KT
acopri rpuOHa cajsimi
I'pubu 6 7 2 40
Kosbaca 5 2 8 36
TicTo 10 8 6 50
[ina 3a 100mT.,rpH. 1000 800 700
Busznauntu o0cArm BUPOOHHUILITBA MPOAYKIII KOXKHOIO BHUIY, SKI

3abe3nevyaTh MIANPHEMCTBY OTPUMAaHHS MaKCHMAaJbHO MOKIIMBOTO JIOXOIY
(moOyayBaT €KOHOMIKO-MaTEMAaTHUYHY MOJIeb 1 pO3B'I3aTH 1i CHUMILIEKC-
METO/JIOM).

3aoaua 3. ®ipma BUTOTOBIISAE 1 IPOJAE CTOJH, MIKA(PHU 1 CTLIBII 3 JAEPEBUHU
XBOMHUX 1 IIUPOKOJMCTUX TMOpiA. Burpatm KoXHOro BHAY JEpPEBHHH B
KyOOMeTpax Ha OJUMHHUIII0 BUPOOY, 3alacu JIEPEBUHU Ta I[iHA peatizalii OJUuHMII
BUPOOY HaBEJICHI B TaOJIUII].

. BurpaTtu cupoBunu, m* :
Bupio XBOMHI | IIMPOKOJIMCTI Hina BupoOy, rpH.
Crin 0,15 0,2 500
HIxad 0,3 0,1 800
Crineup -- 0,1 100
3anacu JIepeBUHU, M* 80 40

BuszHauntH oOnNTUMalbHY KUIBKICTH MPOAYKINI KOXHOTO BHAY, SKY
HEOOX1HO BUTOTORJIATH 1 IPOAABATH JIJI1 OTPUMAHHS MAaKCUMAJIBHOTO JOXO.Y.

3aoaua 4. Pos3'a3aTu 3amady JIHIKHOTO MPOrpaMyBaHHS CHMILIEKC-
METOJIOM:

L = -4X1 - 3X2 + 2X3 — max
X2+ X3>1,
-X1 + 2X2 =5,
-2X1 + 4X2 - X3 < 1,
X120; X2>20;%x3>0
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3aoaua 5. Po3B'a3aTu 3amady JiHIHHOTO NpPOrpaMyBaHHS CHUMILIEKC-
METOJIOM:
L = 5X1 + X2 + X3 — max
X1+ X2+ X3 < 5,
X1+ 3X2 - X3 = -3,
-X1 + X2 -2 X3 > -2,
X1 20; X2 20;x3 20

3aoaua 6. Po3B'si3atu 3a7a4y JTiHIKHOTO MPOrPaMyBaHHS:
L = -4x1 - 3X2 + 2X3 — max
Xo+X3>1
-X1+2X2< 5
-2X1+ 4X2 - X3 =1
X120; X220; %320

3aoaua 7. BayrreBa (abpuka MOKe BUTOTOBJISTU TPU BUJU B3YTTS:
4oJIOBiYe, KiHOYe 1 autsde. Ha KokHY mapy 4oJIoBIHOTro, >KIHOYOIO 1 AUTSYOTO
B3YTTS BIAMOBIIHO HeoOXigHO kieto 20, 20 1 10 r, mxkipu 4, 2 1 1 am? BapTticth
OJIHIET Mapy YOJIOBIUOI0, KIHOUYOr0 Ta JUTSYOro B3yTTs ckiagae 350, 400 1 200
IpH. 3anacu ki€ ckianarTh 3 T, mkipu — 4000 m2. Po3risHyTH HacTymHi 2
oreparlli: B Mepiiii onepailii BCl HassBHI peCYpCH BUKOPHUCTOBYIOTHCS TTOBHICTIO, &
B JIPYTiil OCTaHHSI BUMOTa HE € 00OB'I3K0BOI0. B 000X omepailisix MeTa nojsirae B
BUOOp1 TAKOrO IUIAHY BUPOOHMIITBA B3YTTA, MPHU SIKOMY BapTICTh BUTOTOBJICHOI
IPOJYKIIIi Oy/le MAKCUMAJILHOIO. 3HAWTH ONTUMAJIbHI CTpATerii B 000X omeparisax
1 TOPIBHATH OTpHUMaHI orepariii.

3anumanna ma 3a60aHHA O CAMOCMINHOT podomu

1. OcHoBHI eTanu MOOYJOBM ONTUMI3AIIMHOI E€KOHOMIKO-MaTEMaTUYHO1
MOJIEI.

2. 3 SKOI METOI MPOBOJUTHCS JOCIIDKEHHS omepalliid B opraHizaliiiHuX,
€KOHOMIKO-BUPOOHUYMX cUCTEMax?

3. Sk 3BecTH 3a/1auy JIIHIMHOTO MpOorpamMyBaHHs /10 KAHOHIYHOI (hopMu?
4. SIki € popmu 3anucy 3a7adi JIHIHHOTO MPOrpaMyBaHHS ?

5. Skuii po3B'A30K 3amayl  JIHIAHOTO MPOrpaMyBaHHS HA3UBAETHCS
JOITYCTUMHM?

6. OcCHOBHI aHaNITU4YHI BJIACTUBOCTI PO3B'I3KIB  3a7a4l  JIHIKHOTO
porpaMyBaHHs.
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/. Jna po3B'sI3yBaHHS SKUX MaTeMaTUYHUX 337a4  3aCTOCOBYIOTh
CUMIUIEKCHUN METO?

8. CyTh alrOpuTMy CUMIIJIEKCHOTO METOY.
9. YMOBH ONTUMAJIBHOCTI PO3B'SI3KY 3a/1a4l CUMIUIEKCHUM METOJIOM.

10. Ax obupaTu po3B'A3KOBUI CTOBMEIH 1 PO3B'SI3KOBUM PSAOK B CUMILIEKC-
TadmI?

11. Cytp MeTOay IITY4HOTO Oa3UCYy.
12. Po3B'sa3atu 3aa4y JIIHIHHOTO MPOrpaMyBaHHS:

L = -4x1 - 3X2 + 2X3 — min
X1+ X2 > -2,
-2X1 - 2X2 + X3 = 4,
X3 < -5,
X1>0; X2>20;%x3>0

13. Po3B'a3aTu 3amady JIHIHHOTO MNPOTPaMyBaHHS METOJOM IITY4YHOTO
0azucy:
L = X1+ 2X2 + 2X3 — min
2X1+ X2+ X3 2 2,
-3X1 + 2X2+ X3 = 6,
X1+ X2+ X3 <7,
X1 20; X220;x3> 0

14. Po3B'a3atu 3a1auy JIIHIHHOTO MPOrpaMyBaHHS CUMILIEKC-METOJIOM:
L = 5X;1 - 3X2 + 2X3 — min
3X1 + X2 — X3 < 10,
2X1 + X2 + 3X3 = 8,
X2 <3,
X12>0; X2>0;x3>0
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3anammsa 5. Tpancnopmua 3adaua

Humannsa ona pozenaoy:

1. ExoHOMIiuHa Ta MaTeMaTUYHa IMOCTAaHOBKA TPAHCTIOPTHOI 3a71a4i.

[TonsaTTss 3akpuToi (30alaHCOBaHOi) Ta BIOKPUTOI (HE30ATAHCOBAHOI)
TPAHCIIOPTHOI 3a]1aYi.

Metoau moOya0BH OMOPHOTO TUTAHY TPAHCIIOPTHOI 3a/1a4i.

Bunagox BUpOKEHOCT! OMOPHOTO TIJIaHy TPAHCIIOPTHOI 3a/1a4i.

MeTton noTeHmianiB po3B'sI3yBaHHs TPAHCIIOPTHOI 3a/1a4i.

TpaHcniopTHa 3a7a4a 3 JOAATKOBUMU YMOBaMU.

N

o ok w

OcHo8HI noHssImms ma mepmiHu

Tpancnopmua 3a0awa, niaH nepeseseHvb, mampuys mapu@is, memoo
nomenyianie, Mmemoo NIBHIYHO-3AXIOHO020 Kymd, MemoO MIHIMAIbHOL
8aApMOCMI, HEBUPOONCEHUN NIIAH, ONMUMATIbHUL NIAH.

3aoaua 1. Yotvpu nIAOPUEMCTBA JAHOTO EKOHOMIYHOTO paloHy s
BUPOOHUIITBA MPOJYKIII BUKOPHUCTOBYIOTH TpW BHUAM cUpoBHHHU. [loTpedu B
CHPOBHHI KOXKHOTO 3 MiANPUEMCTB BiAMOBIAHO aopiBHIOOTH 110, 70, 180 1 120
on1. CupoBHHA 30CEpe/KEHA B TPHOX MICIISIX il OTPUMAHHS, a 3amacy BiAIOBIHO
nopiBHiorote 100, 130, 160 on. Ha kokHe 3 MIANPUEMCTB CHPOBHHA MOXKE
3aBO3UTHUCA 3 OYyb-SKOTO MYHKTY i1 oTpuMaHHs. Tapudu repeBe3eHb € BiIOMUMHU

BEJIMUMHAMU 1 3a7a10ThCsl MaTpuiiero C
56 3 4

C=| 3485
5325
CkiacTi Takui IUIaH MEpPEeBe3eHb, NMPHU SKOMY 3arajbHa BapTiCTh TPAHCIIOPTHUX
BUTpAT Oyze MiHIMaJIbHOIO.

3aoaua 2. Ha yotupbox ckianax xkomnanii «EmiTOyn» € 1ieMeHT Mapku
«400» B kinpkocti BiamosiaHo 200, 150, 80 1 120 T. Lle¥ neMeHT moBUHEH OyTH
JIOCTABJICHUI HA TPU OCTOHHUX 3aBOJIM, BIJMOBIIHO B KUJIbKOCTI 280, 90 1 180 T.:
1) mobyayBaT MaTeMaTU4Hy MOJIEIIb 3a/1aui;
2) chopmyBatu 06a30Be pillIeHHs, BAKOPUCTOBYHOYH METO/I IIIBHIYHO-3aX1JHOTO
KyTa, BU3HAYUTH CYKYITHI1 TPAHCIIOPTHI BUTPATH 32 MOYATKOBOI'O IIJIaHy
NePEBE3CHb;
3) chopmyBaTu 6azoBe pillleHHS, BAKOPUCTOBYIOYM METOJ HaWMEHIIO1 BapTOCTI,
BU3HAYUTH CYKYMHI TPAHCHOPTHI BHUTPATH 3a TaKOro IUIaHY TIEPEBE3CHb

MPOAYKIIIT;
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4) Ha OCHOBI IUIaHy TIEpEBE3CHb, SKHH 3a0e3leuye OTPUMAHHS MEHIIUX
TPAHCIIOPTHUX BUTpAaT NOOyAyBaTH CXEMy [EpPEBE3CHHS MPOIYyKIi 3a
MTOJIIIIIIEHUM IIJIAHOM;
5) BU3HAYUTH TUIAH IEPEBE3CHHS POIYKIIii, SKUi 3a0e3reuye OTpUMaHHS
MIHIMAJILHOT BapTOCT1 TPAHCIIOPTHUX BUTPAT;
6) oOrpyHTYBATH OTPUMaHI pe3yJIbTaTH.

Bapricts nepeBesenHs 1 T 1ieMeHTy 31 CKJIaJiiB 10 OCTOHHHUX 3aBOJIB, TP.O/I.

cKiam, i 3aBOJI, |
1 1 5 3
2 6 8 9
3 2 7 4
4 4 1 11

3aoaua 3. 11’sTh yyacHukiB OyAiBHUIITBA TPAacu OTPUMYIOTH IICOK 3 JBOX
kap’epiB. OOcsAr BUpPOOHUIITBA MICKY B Kap epax BiamosimHo 160 1 220 m>. Ha
no0y. JloboBa morpeba B micky ydacHukiB OymiBHuITBa Aopir 50, 50, 80, 100 1
100 M3. Bijgctanb nepeBe3eHb MiCKY (B KM) MpeJicTaBeHa B Ta0JIHIII:

j 1 2 3 4 5

l 50 50 80 100 100
1 [160| 5 7 4 3 2
2 [220] 6 9 10 1 3

1) BCTaHOBUTH THUII 3a/1a4i;

2) cKkJacTy TabJMYHY CXEMY 3aj1aui;

3) CKJIacTH MaTeMaTUYHy MOJIEIIb 3a]1adi;

4) 311CHUTH Oa30BE BUPIIICHHS 3a]1a4i;

5) cKJIacTU BaHTaXK0O0O0IT MOJIMIIEHOrO TJIaHY;

6) CKJIaCTH IIJIaH NIEpEeBE3EHb MICKY, 10 3a0e3Meuy€e HaiMEeHIINM BaHTaX000IT;
7) OOTpyHTYBaTH OTPUMaHI pe3yJbTaTH.

3aoaua 4. Po3B's13aTy TpaHCIIOPTHY 33/1a4y:

ai = (40; 30; 20) 6 3 9 5
Cij = 5 7 8 6
9 4 6 10

bj = (15; 25; 15; 35)
3aoaua 5. Po3B's3aTy TpaHCIIOPTHY 33/1a4y:

ai = (100; 60; 40) 4 6 8 5 17
bj = (60 60; 20; 40; 20) ci=| 10 14 2 8 18
188 6 4 20
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di

di

3aoaua 6. Po3B's3aTy TpaHCIIOPTHY 33/1a4y:

= (400; 200; 300) 2 1 3
bj = (250; 250; 500) Cij = [5 6 3
3 4 5
3aoaua 7. Po3B's13aTy TPAHCIIOPTHY 33/1a4y:
= (10; 20; 15) 2 5 1 4
= (15; 10; 5; 20) Cij = 6 3 5 8
4 12 8 5

3aodaua 8. Po3B's13aTn TpaHCIIOPTHY 3a/1a4y:

ai = (100; 100; 80; 120) 6 5 7 5
bj = (60; 140; 140; 60) ci= | 5 6 6 9
8 4 5 8
3 4 6 3
3aoaua 9. Po3B's13aTu TpaHCTIOPTHY 3aa4y:
ai = (50; 36; 24, 30) 3 5 4 7
bj = (30; 50; 36; 24) Cij = 4 6 8 6
2 9 5 6
5 4 3 9
3aoaua 10. Po3B'13aTH TpaHCIIOPTHY 3a/1a4y:
= (6; 14; 14; 6) 4 3 6 1
=(10; 10; 8; 12) Cij = 3 4 2 2
S 4 3 4
3 7 6 1

N =

4.

S.
6.

7.
ai = (35; 30; 25; 40)
bj = (30; 40; 35) cij =

3anumannua ma 3a60aHHA 01 CAMOCMIUHOT poOomu
[IpaBusia 3BeIcHHS BIIKPUTOI TPAHCIIOPTHOI 3a/1a41 IO 3aKPUTOIO THUITY.
Kpurepiii onTUMaabHOCTI OMIOPHOTO TUIaHY MTOCTABOK.
[Ilo Take OMOpHMI TIUIAH TPAHCIOPTHOI 3adadi? MeToau BU3HAYEHHS
MIOYATKOBOT'O OTMIOPHOTO IIJIaHy.
CKIJTbKM €JIEMEHTIB MOBUHHO OyTH B OMOPHOMY IUTIaH1? 3a sIKOi yMOBHU
TPaHCIOPTHA 3a/1a4a Ha3UBAETHCS BUPOHKEHOIO?
CyTbh M€TO/y MOTEHII1JIIB PO3B'SI3yBaHHS TPAHCIIOPTHOI 3a/1a4i.
3a SIKUX YMOB HasiBHUM ILJIaH TIEpEBE3CHHS Oy/1e ONTUMAaIbLHUM?

Po3B'si3atu TpaHciopTHY 3aAa4y:

4
7 5 14
3 7 10
4 6 10
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8. Po3B'a3aTu TpaHCHIOPTHY 3a7a4y:
ai = (30; 25; 20; 35)
bj = (25; 35; 30) Cij =

9. Po3B's13aTH TpaHCOPTHY 3a]1a4y:
a; = (15; 10; 5; 20)

10. Po3B's13aTH TpaHCIOPTHY 3a]1a4y:
ai = (25; 20; 15; 30)
bj = (20; 30; 25) Cij =

onN O w
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Jlabopamopna poooma Nol

«lloboyoosa ma po3e'sa30k mooeni onmumizauii
IH6eCMUUITIHO20 npouecy)

Teopemuunuii mamepian

B 3aranpHOMYy BUMAaJKy, 3ajada JIHIHHOTO TPOrpaMyBaHHA MOXe OyTH
3anMCcaHa HaCTYITHUM YAHOM:

L =C,X, +CyX, +...+C, X, —> extr (¢H)
3a YMOB:
%, +a,%, +.. 48, X, (<=2 b
By, X, +8pX, +ot By X A= D,
Ay X, + gy X, +o 85 X, (S50 05 2

3n"*n

A, X, +a,,X, +..+a, X <=2 b,

mn“n

X 20X, 20,...%x,20. (3)

MaremaTtiuHa MoJeNIb JIIHIMHOI ONTHUMI3AIlIiHOI 3ajayl  MoXKe OyTu
3aCTOCOBaHA ISl PI3HMX EKOHOMIYHMX 3aJiay, JIe BHHHUKAE IMpoOjeMa BUOOPY
HaWKpaIoro BapiaHTa po3noAiiay 0OMeKeHOI KIJIbKOCTI pecypcCiB.

Po3B's3aTn 3amady JiHIMHOTO MporpaMyBaHHs - O3HA4ya€ 3HAWTH Taki
3HAQUYEHHS 3MIHHUX X1, X2, ..., Xn, SIKI 3aJI0BOJILHSAIOTH YMOBH (2) 1 (3), 1 IpH SIKUX
nuboBa  ¢yHKIis (1) HaOyBae eKcTpeMalbHOTO (MAaKCHUMaJIbHOTO YU
MIHIMAJILHOT'0) 3HAYCHHS.

JlomyCTUMHUM TUTAaHOM TaKol 3ajavi Ha3WMBA€THCS TaKWW IUIAH, TIPU SKOMY
crpaBe/yIMBOI0 Oyne cucreMa oomexenb (2) 1 (3). OnruMaibHUM TIJIAHOM
HA3UBAEThCA TaKWW IUIaH, MpU SKOMY 1UIboBa (yHKIIS HalOyae CBOro
€KCTPEMaJIbHOT'O 3HAYCHHS.

3amauy (1)—(3) MOXHa JIETKO 3BECTH /0 KaHOHIYHOI (OpMH, TOOTO 0
TAaKOr0 BUIIIALY, KOJIM B cucTeMi oOMexeHb (2) Bci bi (i = 1, 2, ..., m) €
HEB1J €EMHHUMH, a BC1 OOMEKCHHS € PIBHOCTSIMH.

Axkmo skeck bi Big’emHe, TO, NTOMHOXHUBIIM I-T€ OOMEXEHHS Ha
(— 1), micranemo y npaBiii YaCTUHI BiJMOBITHOI PIBHOCTI JoAaTHE 3HaYeHHs. Komn
I-Te 0OMEKEHHSI Ma€ BUTJISA HEPIBHOCTI aitX1 + aizx2 + ... + @inXn < Di, TO OCTaHHIO
3aBXIM MO>KHA 3allMCaTH y BUTJISAI PIBHOCTI, YBIBIIM JOTMIOMDKHY 3MIHHY Yn+i:
aitX1+ai2Xzt. .. +ain XntXn + 1 = Di.

AHaNoOriyHo OOMEXKEHHS BHIY akiX1 + akoXe + ... + a@knXn > bk 3BoasTh 10
PIBHOCTI, BITHIMAIOYH BiJ JIIBOT YaCTUHU JOTIOMIXKHY 3MIHHY Vn+2, TOOTO: 8kiX1 +
kX2 t ...t anXn — Hn+2 = bk (xn+1 > 0, xn+2 > 0).
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Sxo B 3ajmavi JIHIKHOTO MpOrpamMyBaHHS € OUIbIIE JBOX HEBIAOMHUX, TO
TaKy 3a7a4y peKOMEHIYETbCS PO3B'SA3yBATH MPSIMUM CUMILIIEKC-METO/IOM.

Cumriekc-MeTo, — IIe iTepaliiiHa o0YHCIIOBaIbHA TIPOIIEypa, SIKa A€
3MOr'y, MOYMHAIOYM 3 MEBHOT'O OMOPHOTO IJIaHy, 3a CKIHUEHHY KUIBKICTh KPOKIB
OTpUMATH ONITUMAJILHUM TIJIaH 3a/1a41 JIHIMHOTO MPOTpaMyBaHHS.

Adroput™m po3B’s3yBaHHA 3a/ladi JIHIMHOTO TPOTPaMyBaHHS CHUMILJIEKC-
METO/IOM CKJIQJA€ThCA 3 11’ ATH eTariB:

1. BwusHaueHHS TOYATKOBOrO OMOPHOTO TIUIAHY 3aJadl  JIHIHHOTO
IpOrpaMyBaHHS.

2. TloOymoBa CHMILIEKCHOT TAOJIHITI.

3. IlepeBipka OMOPHOro IUJIaHY HA ONTHUMAJIBHICTH HAa OCHOBI OI[IHOK
€JIEMEHTIB 1HACKCHOI CTpPIYKMA,. SIKIIO BCl OWIHKKA 3aJ0BOJBHSIOTH YMOBY

ONTUMAaJIBHOCTI, TO BU3HAYCHUM OMOPHUH IIJIaH € ONTUMAJILHUM ITIJIAaHOM 3aj1adi.
Sxmo xoda O ofgHA 3 OLIHOK A; HE 3aJ0BOJIBHSE YMOBY ONTHMAJIBHOCTI, TO

NEPEXOATh O HOBOT'O OIMOPHOTO IIaHy a00 BCTAHOBIIIOIOTH, [0 ONTHMAIBHOTO
IIaHy 3aja4l HE ICHYE.

4. Tlepexia 10 HOBOTO OIOPHOTO IIAHY 3a/1adi 3/1HCHIOETHCS BU3HAYCHHIM
PO3B’SI3KOBOI'0  €JIEMEHTAa Ta PO3PaXyHKOM €JIEMEHTIB HOBOi CHUMILIEKCHOI
TaOJIHIIL.

5. [ToBTOpEeHHS AiH, MOYWHAIOYH 3 11. 3.

Jam iTepaiiiiHui TpolleC MOBTOPIOIOTh, JOKHM HE OyJae BH3HAYCHO
ONTHMAaJbLHHH IIJIaH 3aJ1a4i.

B pesymnbTaTi 3acTOCyBaHHS CHUMILIEKC-METOMY JUISI PO3B’S3yBaHHS 3a/1a4
JIIHIMHOTO MTPOrpaMyBaHHs MOKJIMBI TaKi BUITAIKU.

1. SIkmo B 1HACKCHOMY PSIAKY OCTAHHBOI CHMIUIEKCHOI TaOJIMIIl OIlIHKA
A,=0 BIANOBIJA€ BLIbHIM (HEOA3MCHIN) 3MIHHIA, TO L€ O3HA4ae, IO 33]a4a

JHIMHOTO MPOrpaMyBaHHS Ma€ albTEPHATUBHUN ONTUMAJIbHUN I1aH. OTpuUMaTu
HOro Mo)kHa, BUOpABIIM PO3B’A3KOBHM €JIEMEHT Yy 3a3HAYCHOMY CTOBIUMKY
TaOJIUIIl Ta 3AIMCHUBIIN OAUH KPOK CUMILJIEKC-METOIOM.

2. Slkio nmpu mepexoil Y CUMILIEKC-METO/I BiJl OJTHOIO OMOPHOIO IJIaHy
3a/1a4i 70 1HIIOTO B HANPSIMHOMY (PO3B'I3KOBOMY) CTOBITYMKY HEMA€ JOJATHUX
€JIEMEHTIB a,, TOOTO HEMOXJIMBO BUOpaTH 3MiHHY, sika Mae OyTH BHUBEJIEHA 3
0a3ucy, TO 1Ie 03HaYae, 110 MUIbOBAa (DYHKIIIS 3aa4i JIHIMHOTO MPOrpaMyBaHHS €
HEOOME)KEHOIO 1 ONTUMAaJIbHUX IJIaHIB HE 1CHYE.

3. k1o AJi ONOpHOro IIaHy 3ajadi JIHIMHOTO IporpaMyBaHHs BC1 OIL[IHKH
A, (j=1n) 3a70BONBHAIOT YMOBY ONTMMANBHOCTI, alle MPHU ILOMY Xo4a O oHa

IMITy4YHa 3MiHHA € 0a3MCHOIO 1 Ma€ JI0JlaTHE 3HAYCHHSI, TO 1€ O3HAJaE, 10 CUCTEMaA
0oOMEXEHb 3aJ1a4l HECyMiCHA 1 ONTUMAaJIbHUX IJIaHIB TaKOi 3a/1a4l HE ICHYE.
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3aeoannsa nabopamopnoi pooomu

['pomioBi KOWITH MIANPUEMCTBA MOXKYTh BHUKOPUCTOBYBATHUCH  JUIS
(dinaHCyBaHHS TphOX MpPOEKTIB. [IpoekT A rapaHTye OTpuUMaHHS uepe3 pIK
npudyTKy B po3mipi 0,04N rpH. Ha KOXXHY BKiajeHy rpuBHIo. [Ipoekt B rapantye
orpuManHs nipuOyTKy B po3mipi 0,08N rpH. Ha KOXXHY BKJIAJEHY T'PUBHIO, alie
yepes nBa poku. [Ipoext C nependauae orpuManus npudyTKy B po3mipi 0,1 N rpH.
Ha KO)KHY BKJIaJIeHy TPUBHIO, aje yepe3 Tpu poku. [Ipu mpoMy nependadaeTnes,
10 YBECh JOX1J, OTPUMAaHHI BiJ IHBECTYBaHHS B OYyJb-SIKHl MPOCKT B 3BITHOMY
Mepio/il MIOBUHEH OYTH PEIHBECTOBAHUM B OJIMH 3 TPhOX 1HBECTHUILIIMHUX MPOEKTIB.
BuzHauuty, gk noTpiOHO PO3MOPSAIUTHCH KamiTaJIOM B CyMl 5 MIJIH TpH., 100
MaKCHUMI3YBaTH 3araJlbHUM J10X1J, SIKM MOXKHA OTPUMATH 4Ye€pe3 TPU POKU MICHs
MoYaTKy 1HBeCTUIHOT AismbHOCTI (N — TOpsiAKOBHMT HOMEpP CTYJEHTa B
KypHal).

3pa3oK 6UKOHAHHA poOomu

[uBecTULIifHA KOMMaHisl BUpIilIye 3aady (QopMyBaHHS MOPTQEs LIHHUX
nanepiB. dinaHcoBi pecypcu (IpMH  MOXKYTh BUKOPUCTOBYBATHUCS  JUIS
1HBECTYBAaHHS B TpW BUIM LiHHMX manepiB: A, B 1 C. [Ipu iHBecTyBaHHI B LIHHI
narnepu A KOMMaHiss OTpUMae 4epe3 pik MpuOyTok B po3mipl 0,5 TpH. HA KOXKHY
BKJIQJICHY TpUBHIO. |HBecTyBaHHS B IiHHI mamepu B nae 3Mory orpumaru
npuOyTOK B PO3Mipi 2 TPH Ha KOXKHY 1HBECTOBAHY I'PUBHIO, aji€ 4Yepe3 JBa POKHU.
IIpu iHBecTyBaHHI B IiHHI mnanepu C KoMmaHisl OTpUMae NpuOyTOK 3 TI'pH. Ha
KOKHY BKJIQJICHY TPHUBHIO, ajie¢ TiJIbKU 4epe3 3 POKH BIJl MOYATKY I1HBECTHIIIH.
Busnauuty, sk mOTpiOHO PO3NOPSAUTHUCS MOYAaTKOBUM KaritaioM B cymi 1000000
I'pH, 100 MakCHUMI3yBaTH 3arajJibHUil TPOIIOBUM MOX1J, SIKMM MOKHAa OTpUMAaTH
yepe3 3 poKM IMicld MOYaTrKy 1HBecTyBaHHA. [lpu npomy mnepemdadaerbcesi, 110
yBeCh JIOXiJ, OTPUMaHUM BiJ 1HBECTYBaHHS B OyIb-SKUM BHJI I[IHHUX IarepiB B
3BITHOMY I1€p10/il TOBUHEH OyTH PEIHBECTOBAHMI B I[IHHI ManepH 3aJaHUX BUJIIB
9y Xo4a O OJMH 3 HUX.

Po36’sa3annsa. 1lo3dHaunMo depe3 Xjj — CyMy IHBECTOBAHHUX KOIITIB y i-My POIIi
B MPOCKT J-i BUJ IiHHUX marepiB (I = 1,3; ] =1,3). CkiaeMo IUIaH pyxy KOIITIiB
3a 3 pOKH.

. Buj minHOr0o nmanepy
Pix IToxa3Huk
A B C
1 | HoctymHi KOIITH 1
_Ha MOYaTOK
3BITHOT'O IIEPIOAY,
MJIH. TpH.
[HBecTHL, X1 X12 X13
MJIH. TPH.
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~ Hoxig Ha
KiHEIb 3BITHOTO
nepiomy, MIIH. 1,511
IDH.

2 | JocTymHi KOIITH
_Ha II0YaToK
3BITHOT'O MEPioAy,
MJIH. TPH.

1 — (11 + x12+ x13) +1,5x11

IaBecTuIs,
MJIH. TDH. 21 22

- Hoxig Ha
KiHEI[b 3BITHOTO
mepioy, MJTH. 1,5x21
IDH.

3x12 --

3 | HoctymnHi Koumtu

_Ha MOYaTOK 1 — (11 + x12+ x13) +1,5x11— (x21 + x22) +1,5x21 +
3BIiTHOTO IEepiony, X12

MUIH. TPH.

[aBecTHIs,
MJIH. TDH. a1

- Hoxix Ha
KIHELIb 3BITHOTO 1,5x31 3x22 4x13
[IePI0Y, MJIH. TPH

Jlana cxema Jae 3MOry 3amMcaTd MaTeMaTU4YHY MOJIeNIb  3ajiavl
3HAXO/DKCHHS ONTUMAJBHOTO 3 TOYKHM 30py Makcumizalli J0XOay IUIaHy
1HBECTYBaHHS B 1[1HHI TaMepH.

[ipoBa (yHKINS 3a1a4l BigoOpa)kae MaKCHUMIZAIlll0 TPOIIOBOIO JIOXOAY
KOMIaHIi MicJs TPhOX POKIB 1HBECTUIIMHOT A1SITLHOCTI

L =15X;, +3X,, +4X,; = mMax.

OOMexeHHs MOJIeTi 3alMCYIOThCA 3T1HO 3 TAKOK YMOBOKO: PO3MIp KOIITIB,
1HBECTOBAaHUX Yy TOTOYHOMY pOILll, HE MOXE IMEPEBUIYBATH CYMHU 3aJMIIKY
KOIITIB MUHYJIOTO POKY Ta JOXOAY 3a MUHYJIUHN PIK:

IISL 1-TO POKY X, + Xy, + X5 <1;

TUISL 2-TO POKY X, + Xy, <1— (X, + X, + Xi5) +15%, ;
JUISL 3-TO POKY Xgy <L1—(Xyy + Xpp + Xg5) + 15Xy, — (Xoy + Xpp) + 15X, +3X,, .

BukonaBiy eneMeHTapHi epeTBOPEHHS, OTPUMAEMO HACTYITHY €KOHOMIKO-
MAaTEMATUYHY MOJEIIb:

L =15X;, +3X,, +4X,; — max

Xy + X, + X3 <1
—15X;; + X, + Xy, <0;
—3X;, —1,5X%,, + X5, <0.
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Jlana 3ajada € 3aja4ero JIHIMHOTO MPOrpaMyBaHHA 1 11 MOXKHA pO3B’s3aTH
CHMILJIEKC-METOIOM.

I[J'DI CIIpOLICHHA 3aIlucy BBCICMO HaCTyr[Hi IIO3HAUCHHA.
Xip =X X = X5, X3 =X, Xy =Xy Xy = X5, Xy = X

3rifHO 3 AJITOPUTMOM HEOOXIHO 3BECTU CHUCTEMY OOMEXKEHb 3ajadi [0
KaHOHIYHOI (opmu. Ile BHUKOHYETHCS 3a JOIMOMOIOI0 BBEICHHS JTOMOMIKHHUX
3MIHHHX Y1, Y2, Ta Y3, SKi BBEAEMO 31 3HAKOM «+» 10 JIBOI YaCTHHU BCiX
BIIMMOBITHUX OOMEXeHb. Y IUILOBIA PYHKITIT 3a7a4i 111 3MiHHI MarOTh KOe(]iIlieHT,
110 JIOPIBHIOE HYIIIO.

Po3B’s30K 3a71a41 HABEICHO Y BUTJISII CUMIIJIEKCHOI TaOJIMII:

C; 0 0 4 i 0 3 1,5 0 0 0
c! X
b, X X X X Xs Xe Y1 Y2 Ys
0|y 1 1 1 * ] %* 0 0 1
A 0 -1,5 0 0 1 1 0 0
0| Vs 0 -3 0 -1,5 0 1 0
A, 0 0 0 -4 0 3 -1,5 0 0 0
4 | x 1 0 0 0
0 |y, 0 -1,5 0 1 * ] A 0 1
0 Y, 0 0 -3 0 -1,5 0 1 0 1
A, 4 4 4 0 0 -3 -1,5 4 0 0
4 X, 1 1 1 1 0 0 0 1 0 0
3 | X 0 -1,5 0 0 1 1 04| O 1 0
0|y, 0 0 -3 0 -1,5 0 * 1 * 0 0 1
A, 4 -0,5 4 0 3 0 -1,5 4 3 0
—4 | X 1 1] 1 0 0 0 1 0 0
3 | X 0 -15 0 0 1 1 0 0 1 0
1,5| X 0 0 -3 0 -1,5 0 1 0 0 1
A, 4 -05 | -05 0 0,75 0 0 4 3 1,5
0 | x 1 1 1 1 0 0 0 1 0 0
Xs 1,5 0 1,5 1,5 1 1 0 1,5 1 0
1,5 | X 0 0 -3 0 -1,5 0 1 0 0
A, 45 0 0 0,5 0,75 0 0 4,5 3 1,5

OnTuMajJbHUM € TaKWi TUIaH:
X" =(x, =1 %, =15).
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3a Takoro IJjaHy 1HBECTYBaHHSI MaKCUMaJIbHUN JOX1/I MAMPUEMCTBA CKIIAIC
Z,. . =45 MIH. TpH.

3rifHo 3 TOOYIOBAaHOK MOJEIUII0 1 TPOBEACHUMH PpO3paxyHKaMH,
M1IPUEMCTBY HEOOX1JHO 1HBECTYBaTH BCIO cyMy (1 MITH TpH) B 1iHHI nanepu 4 B
nepimoMy 3BITHOMY Tiepioal. Ha mouaToxk Jpyroro 3BITHOTO —MEpioay
MiAIpueMCTBO Matume 1,5 MiH rpH. Bel 11 KOmTH ciif 1HBECTyBaTH B IIIHHI
nanepu B. BianoBigHO, 4epe3 TpWU POKH MICIS TMOYATKYy 1HBECTYBAHHS JOXIJ
MIAPUEMCTBA CKitaie 4,5 MITH TPH.
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Jlabopamopna poooma No2

«Teopia 0soicmocmi»
Teopernunuit Mmarepian

KoxxHa 3a7a4a JiHIITHOTO MporpaMyBaHHs OB’ s3aHa 3 1HIIOI0, TaK 3BaHOIO
0goicmoro 3amayeto. EKOHOMIYHY 1HTEpIpeTalilo KOXKHOI 3 Mapy TakuX 3ajad
pO3TJITHEMO Ha TMPUKIAAl 3a7adl BU3HAUYEHHS ONTHMAJIbHOI BUPOOHUYOI
MPOTPAMH.

Ilpsima 3a0aua:. Mmax F = Cixy + CoX2+ ... + CaXn (1)

Xy + apx, ..+ a,x, <b;
34 YMOB: <{a,x; +ay,X, +...4+a,,X, <b,; (2)

A Xy +a,,%, +...+a,,x, <b,;

X: >0, j:],_n . (3)

HeoOxinHo BHM3HAUUTH, SIKY KUIBKICTh MPOAYKIII KOXXHOTO |-TO BHAY X

(j=1,n) HEOOXIIHO BHUTOTOBJIATH, 1100 MAaKCHMIi3yBaTH 3arajibHy BHUPYYKY BIJ]
peamzanii MpoAykiii mianpuemMcTa. I[lpuuomMy BITOMHMH €: HasiBHI OOCSTH
pecypciB — b (i=1,m); HOPMH BUTpAT i-TO BULY PECYPCY Ha BUPOOHHUIITBO OJAUHUII
J-TO BUAY HpOAYKLii —a; (i=Lm; j=1n), a TAKOX c, (j=1Ln) — MLiHK peai3awil
OJIMHULIII |-0i IPOYKIII.

Posrissnemo temep 11t camy 3amady 3 iHmoro norisiay. [lpumycrumo, 1o 3a
NEBHUX YMOB JOIUIBHO TPOAABaTH JIESKY YacTHHY YM BCl HasBHI pPECypcCH.
Heo06ximHo BU3HAuuTH IiHU pecypciB. KokHOMY pecypcy b (i=1,m) HOCTaBUMO Y
BIJIMTOBIHICT MOTO OINIHKY vy, (i=1,m). YMOBHO BBaXaTUMEMO, IO y, — IlIHA
OJIUHHIII i-TO PECYpPCYy.

Ha BUTOTOBJICHHS ONWHMIN |-TO BUIY HPOAYKII BUTPAYA€ETHCS 3TiTHO 3
mozemmo (1)—(3) M BuaiB pecypciB y KUIBKOCTI BIANOBIAHO aj,a,;,a),...ay,-
OcCKUIbKM I[iHA OAMHUIN I-TO BUJY PECYpPCY HOPIBHIOE vy, (i=lm), TO 3arajbHa
BapTICTh PECYpPCiB, IO BUTPAYAIOTBCSI HAa BHPOOHHUITBO OJWHHUIN [-TO BHIY
MPOJIYKIIii, OOUUCIIIOETHCS y TAKUM CIIOCIO:

Yy + 8y, Y, +a5; Y+t Ay Y -

[IponaBaTu pecypcu JOLIBHO JIMIIE 32 YMOBH, 110 BUPYYKa, OTPUMaHa BiJl
IPOJIaXy PECypCiB, NEPEBHUIIYE CyMy, Ky MOXHa Oyno O oTpumaTd BiA
peaizaiiii IpoayKIlii, BATOTOBJICHOI 3 TUX CAMUX 00CSTIB pecypciB, TOOTO:

&Yy +y Y, Y5 tt @Yy 2C5, j=12,..,0.
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3po3yMiJio, 1O TOKYMOIll PECypCiB MpParHyTh MPOBECTH  OIEpaIliio
SIKHAMIEIIEeBIIE, OT)KE, HEOOX1JHO BU3HAYNTH MIHIMAJIbHI IIHA OAUHUILL KOKHOT'O
BUJTYy PECYPCIB, 3a SIKUX iX MPOJAX € JOUUIHIIINM, HI’)K BUTOTOBJICHHS TIPOYKIII.
3araibHy BapTICTh PECYpCiB MOXKHA BUPA3ZUTH (HOPMYIIOLO:

Z=by +by, +..+0b,y, -
OTxe, B pe3yJIbTaTi MAEMO 08oicmy 3a0auy:
minZ =byy, +b,y, +...4+b,. ¥, (4)

AV +ayy, +agy; +..+a,y, 2¢;
. la +a +a +...+a >C,;
3a YMOB: 121 22Y2 32Y3 m2Ym 2 (5)

a1 + Az, Y2 +a3ny3 +"'+amnym ch;

i 20 (i=12,..m). (6)

ToOT0 HEeOOX1THO BU3HAYHTH, K1 MIHIMAJIBHI I[IHA MOKHA BCTAHOBUTH JJIS
OJIMHUIIl KOXXHOTO I-r0 BHUAY PECypCy vy, i=1m, MM00 MpoJax pecypciB OyB
JOIIJIBHIIINM, HI’)K BUPOOHHUIITBO MPOTYKIIIi.

3ayBaXMMO, IO CHOpPaBXHINA 3MICT BEJIUYHUH vy, i=Lm — YMOBHI LIHH, IO
BUPAKAIOTh PIBEHb I[IHHOCTI» BIJIOBIIHOTO PECYPCY ISl JaHOTO BUPOOHHUIITBA.

3agaya (4)—(6) € nmBoicToro abo copsikeHow a0 3agadi (1)—(3), sKky
Ha3UBaIOTh MPSIMOIO (OCHOBHOIO, IMOYATKOBO). [TOHSATTS JBOICTOCTI € B3aEMHUM.
ITo cyTi MOBa i€ po OJHY 1 Ty K 3a7a4y, ajie 3 piI3HUX TOYOK 30PYy.

Mix npsMOIO Ta JBOICTON 3ajJadyaMM JIIHIMHOTO MPOrpamMyBaHHS 1CHYE
TICHUM B3a€MO3B 30K, SIKUW BUILIMBAE 3 TAKUX TEOPEM:

llepwa meopema oOsoicmocmi. SIKIo onHa 3 MapW ABOICTUX 3aJad Mae
ONTUMAJIbHUM TUIAH, TO 1HINA 33/ladyd TaKOX MAa€ PO3B'SI30K, MPUYOMY 3HAUCHHS
UILOBUX (DYHKIUN U1 ONTUMAJbHHUX IUIAHIB JOPIBHIOIOTH OJIHE OJHOMY, TOOTO
max Z = min F, i HaBmaku. SIkio npsma 3ajgava JiHIHHOTO MporpaMyBaHHS Ma€e
onTUMaIbHUN TIaH Xonm, BU3HAYEHUN CHUMILIEKC-METOJIOM, TO OINTHMAJIbHUIM
1J1aH aBoicToi 3a7a4l Yo, BUBHAYAETHCS 13 CIIBBIIHOLICHHS Y,, =¢,,xD™, ne c,,

- BEKTOP-PSAOK, 110 CKIAAAE€ThCS 3 KOe(DIIEHTIB IbOBOI (PYHKIIIT IPSAMOT 3a/1a4l
Ipu 3MIHHUX, SIKI € 0a3MCHUMHU B ONTHMAJIBHOMY ILJIaHi; D™ - Marpuii,
obeprneHa g0 matpuill D, cknaaeHoi 3 0a3MCHUX BEKTOPIB ONTHUMAILHOIO IJIaHY,
KOMITOHEHTH SKUX B34TO 3 MOYATKOBOI'O OMIOPHOIO IJIaHy 3aja4i.

ExoHOMIYHUI 3MICT TEPIIOi TEOPEMH ABOICTOCTI: MIANPUEMCTBY Oailgyxe,
BUPOOJIATU TMPOAYKIIIO 1O ONTUMAIBHOMY TIUIAHY Xowm 1 OTPUMYBATH
MaKCUMaJIbHUN MPUOYTOK YU MIPOJIATH PECYPCH MO ONTUMATBHUX HIHAX Y oum.

Ipyea meopema oOsoicmocmi. ko B pe3yabTari  MiJACTaHOBKU
ONTUMAJBHOTO TUTAHY TMPsAMOI 3aJadl B CHCTEMYy OOMEXeHb IIl€i 3amadi i-
OOMEXEHHSI BUKOHYETHCSI SIK CTpPOra HEPIBHICTh, TO BIAMOBIAHUMA I-KOMIOHEHT
ONTUMAJBHOTO TIJIaHy MABOICTOI 3a/ayl JOPIBHIOE HYIIO. SKIIO I-KOMIOHEHT
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ONTUMAJBHOTO TUIAHY ABOICTOI 3aJadi JOJATHHUM, TO BIAMOBIAHE i-OOMEKECHHS
MPSIMOI 3a/1a4l BUKOHYETHCS 111 ONTUMAIBHOTO TIJIaHY SIK PIBHSIHHS.

Tpemsa meopema oseoicmocmi. JIBoicTa OIIHKAa XapaKTepu3ye MPUPICT
HITb0BOI  (DyHKII, SIKUH 3yMOBIIGHMH MajlMMH 3MiHAMH BUIBHOTO YJIieHA
BIIITOBIHOTO OOMEKEHHS.

ExoHOMIuHMI 3MICT TpPeThOi TEOPEMH JBOICTOCTI: BIJIMOBIJHA JJOJaTHA
OITIHKA TOKa3ye€ 3pOCTaHHS BEJIMYMHU JOXOJIB IMAMPUEMCTBA, SKIIO 3arac
BIJIMTOBITHOTO JIE(IIIUTHOTO pecypcy 30UIBIIYETHCS HA OJHY OJMHHUIIIO.

Pecypcu, 1110 BUKOPHCTOBYIOThCS ISl BAPOOHHUIITBA MTPOIYKIIIi, 32 CTATyCOM
MOXXHa YMOBHO TOAUIMTU Ha Oe@iyumui Ta Hedeghiyummui 3aJ€KHO BiJ TOrO,
MMOBHE YW YaCTKOBE iX BUKOPUCTAHHS MepeadaueHe ONTUMAILHUM IIJIAHOM TIPSMO1
3agaudi. SKnio JBOiCTa OIIHKA ); B ONTUMAJIBHOMY IUIaHI JIBOICTOI 3ajadi
JIOPIBHIOE HYJIO, TO BIAMOBIJHUM [ — PECYpC BUKOPUCTOBYETHCS Y BUPOOHUIITBI
MPOAYKIIi HE MOBHICTIO 1 € HeaediuTHUM. SIKIo K aBoicTa ouiHka y, > 0, TO i-
pecypc BHUKOPHCTOBYETHCS JJISI ONTHMAIBHOTO IUIAHY IMOBHICTIO 1 HAa3WBA€ETHCS
oehiyummum.

Jlnsi BU3HAYEHHS KOMITOHEHTIB HOBOTO ONTHUMAJBHOTO IIIAHy ITICIIS
OJIHOYACHOI 3MIHM 3amaciB JEKIJIbKOX BHJIIB PECYpPCIB BUKOPUCTOBYIOTH

b, + Ab,

.. ) - | b, +Ab,
CHIBBIAHOLIECHHA X, =D xB , Je B=|.

b,, +Ab,

D™ - marpuus, ooepHeHa a0 Marpull D, ckiageHoi 3 0a3uCHUX BEKTOPIB
ONTUMAJIBHOTO TUJIaHY, KOMIIOHEHTH SIKUX B35ITO 3 MOYATKOBOT'O OMOPHOTO IJIaHy
3ajaul.

AHani3 peHTa0eNbHOCTI MPOAYKI[lT BUKOHYETHCSI 32 JOMOMOTOIO JIBOICTHUX
OLIIHOK 1 0OMEXeHb ABOICTOI 3aa4l. JIiBa 4acTHHA KOYKHOTO OOMEXKEHHS IBOICTOT
3aJ1a4i € BapTICTIO BCIX PECYPCIiB, sIKi BAKOPHUCTOBYIOTH JJIs1 BUPOOHUIITBA | — BUIY
OpOAYKIi. SIKIIO ISI BEJUYMHA TEPEBHUINYE I[IHY OMMHUIN Tpoaykiii (Cj), To
BUTOTOBJISITH MPOAYKI[IIO HE BUTIJIHO, BOHA € HepeHmabenbHa 1 B ONTUMAIILHOMY
TJIaH1 MPSMOi 3a]1a41 BiATOBITHE

Xj = 0. Skio *x 3arainpHa OIlIHKA BCIX PECYpPCiB JOPIBHIOE IiHI OJMHMIII
MPOJIYKIIii, TO BUTOTOBJISITH TaKy MPOAYKIIIO JOIIILHO, BOHA € peHmabelbHO0 1 B
ONTUMAJIbHOMY IUIaH1 IPSAMOI 3a7a4i BiAMOBIAHA 3MiHHA Xj > 0.

3agoanns nabopamopuoi pooomu
Hesike mianpueMcTtBo BupoOisie 4 Buaum mnpoaykmii A, B, C, D
BHUKOPHCTOBYIOUH JUIS IIbOTO TPU BUIU PECypcCiB. BU3HAYMTH ONTUMAJIbHUH TIJ1aH
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BUPOOHUIITBA MPOAYKIII KOXKHOTO BHUAY, SKUU Ja€ MIANPUEMCTBY HANHOUIbIINI
TTOXI1I.

Hopma BHTpaT Ha OZMHHINO MPOTIYKILii, OT. 3amac
Pecypc A 5 c s becyney

1

2 a1 a1z a13 a14 by

3 a21 az2 a23 a4 b,

. . . a a a a b
Jloxin Bix peamizarrii 32 32 33 34 3
. C1 Co C3 Ca

OJIMHMIII TIPOAYKILii

1. CdopmymoBat MareMaTHYHY MOJIENIb JaHOl 3ajayl JIHIHHOIO
IIporpaMyBaHHs Ta JBOICTOI A0 Hel.

2. 3anucaty ONTUMAJIbHI MJIAHU Ta 3HAYEHHS LUIbOBUX (DYHKIIN psSMOI Ta
ZBOICTOI 3a7ay.

3. BwusHauuTu craryc pecypciB mnOpsmoi 3amadl. Skuil pecypc €
Hal1epIUTHIIIIM ?

4.5lkoro 3HayeHHs HaOyne UUIbOBAa (YHKIIS HpsIMOi 3a7adl y BUIAIKY
301/IbIIIEHHS (3MEHIIIEHHS) 3a1acy KO>KHOTO OKPEMO B3ATOro pecypcy Ha 1 of.

5. BuU3HauuTH ONTUMAJIBHUHM IUIaH BUPOOHUIITBA MPOAYKIII Ta 3MIHY
3arajibHOr0 JOXOAY MIJNPUEMCTBA, SIKIIO OJHOYACHO 3amac MepIIOro pecypcy
30uneuTH Ha (30 - x) ox., apyroro — 3meHimTH Ha (30 - x) ox., TpEeThOro —
301IBIIIMTH Ha X OJ1., /I X — HOMEpP BapiaHTy.

6. BusHauutu peHTAOEIBHICTh KOXHOIO BHUAY MNPOAYKIIi IO
BUPOOJISETHCS HA MPUEMCTBI.

7. CKUIBKM OJWHMIL 1 SKOTO PECYpCy MOKHA MPOJATH 3a JIOTOBIpHUMU
[[IHAaMH HE MOPYLIYIOYHU MIPU [IbOMY ONTUMAJIbHOCTI BUPOOHUYOTO TIJIaHy?

3pa3ok 6UKOHAHHA podomu
Hexait 3agaHo Taki TEXHIKO-€KOHOMIYHI ITOKa3HUKW BHUPOOHHUIITBA
IPOYKIIIT TiAMPUEMCTBOM:

Hopma BuTpaT Ha OJIMHUIIIO MPOAYKIIii, OJI.
Pecypc 3anac
A B C D pecypcy
; 2 3 0 1 50
3 0 2 3 1 350
Jloxin Bi N 1 1 1 1 100
OX1J| BiZl peamisanii 5 10 15 9
OJIMHUIII TPOTYKIIIi,
rp.OJI.
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1. ChopmynoeMO MaTeMaTH4YHy MOJAENIb MPAMOi  3adadi  JIHIHHOTO
[porpaMyBaHHs Ta JBOICTOI 10 Hel:
IIpsima 3amaya:
Z =5x, +10x, +15x%; +9x, — max
2%, +3X, + X, <50,
2X, + 3%, + X, < 350,
X, + X, + X, + X, <100,
X, 20, j=14
JIBoicTa 3agaya:
F =50y, +350y, +100y, — min
2y, +Y; 25,
3y, +2y,+Y, =10,
3y, +Y; 215,
YitY, +Ys 29,
Yi 2 0, y= ﬁ

2. 3HaifieMO ONTUMAJIBHUN TUIAaH MPAMOI 3a7adyl CHUMILIEKC-METOJIOM,
MOMNEPETHHO 3aMUCABIIH 11 B KAHOHIYHOMY BUTJIS/IL.

Z =5x, +10x, +15x, +9x, + 0y, + 0y, + 0y, — max

2%, +3X, + X, +y, =50,

2X, +3%X; + X, + Y, =350,

X, + X, + X5 + X, + Y, =100,

X, >0, j=14 1y >0 i=13

|
c 5 10 15 l\ 9 0 0 0
cf xJ

b| Xl XZ X3 X4 yl y2 y3

0 Y, 50 2 3 0 1 1 0 0
0 Y 350 0 2 3 1 0 1 0
«— 0 Y 100 1 1 * ] * 1 0 0 1
Aj 0 5 | .10 | 215 | -9 0 o | 0

0 Y, 50 2 3 0 1 1 0 0
0 Y 50 -3 -1 0 -2 0 1 -3
15 X, 100 1 1 1 1 0 0 1
A, 1500 | 10 5 0 6 0 0 15
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Takum yuHOM, Z , =1500
X =0
X, =0
X; =100
i y; =50
y, =50
y; =0
3 €KOHOMIYHOI TOYKHU 30pYy, MaKCUMaJIbHO MOxiuBui goxin 1500 rp.om.
HIPUEMCTBO MOXKE OTPUMATH B TOMY BUTIIAAKY, Koiiu Oyae BurotoBista 100 og.
POIYKINT TPETHOTO BUIY MPH 3aJaHUX PECYPCHUX OOMEKEHHSIX.
3T1iIHO 3 MEPIIOID TEOPEMOIO JIBOICTOCTI, MOKEMO 3HAWUTH ONTUMAJIbHUI

100
N .Y =z xD'=(0 0 15)[0 1-3|=(0 0 15)
TUTaH JIBOICTO1 3a/1aui:
0 01
F . =100x15=1500.
3. Buznauaemo craryc pecypciB. i 1bOro  miJICTaBISIEMO

ONTUMAJIbHUH TIJIaH TIPSAMOI 3aJ1a4l B CUCTEMY OOMEXKEHb II1€1 3a/1aui:

2:0+3-0+0-100+1-0<50, 0<50,
0-0+2-0+3-100+1-0<350, 300 <350,
1.0+1-0+1-100+1-0<100, 100<100.

Ak 6aunMo, 1epie i Jpyre 0OMeXeHHs BUKOHYIOTBCS SIK CTPOT1 HEPIBHOCTI
(mepumnii pecypc B3arajii He BUKOPUCTOBYETHCS B BHUPOOHHUYOMY MPOILIECI MpHU
3anaci 50 ox., npyroro pecypcy BukopuctoByeTbes 300 ox. mpu 3amaci 350 o).
Tpertiil pecypc BUKOPUCTOBYETHCS TTOBHICTIO, TOOTO € AC(PIIUTHUM.

Jlo moi0HUX BUCHOBKIB MOKHA MPUNTH, aHAII3YIOUM 3HAYEHHS €JIEMEHTIB
BEKTOpaA JIBOICTUX OLIHOK: Y, =(0 0 15). [lepni aB1 JOiCTi OLIHKK € HYJIbOBUMH,
TOOTO pecypcu € B HAJUIMIIKy, TPETS JIBOiCTa OIlIHKAa € JO0JIaTHOK, TOOTO
BIJIMOBIIHUN pecypc € nedIlUTHUM.

4. BuzHauMMoO, SIKOTO 3HA4eHHSI HaOyne 1iiboBa (YHKINS MPsSMOI 3a1adl y
BUMAJKY 301JbIIIEHHS (3MEHIIIEHHS) 3amacy KOKHOTO OKPEMO B3STOT0 Pecypcy Ha
1 ox.

3riIHO 3 TPETHhOIO TEOPEMOIO JBOICTOCTI, BIJATMOBIJHA JOJaTHA JABOIiCTa
OI[IHKA TOKa3y€e 3pOCTaHHS BEJIUYMHU JOXOJIB MIANMPUEMCTBA, SKIIO 3arac
BIJIMOBITHOTO JE(DIIUTHOTO pecypcy 30UIbIIYEThCS HA OJHY ofauHuiio. OTxe,
BUXOJISTYM 3 €JIEMEHTIB BEKTOpA JBOICTHX OIIIHOK, MOKHA 3pOOMTH BUCHOBOK, IIIO
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Py OKpeMOMY 301JIbIIEHH] (3MEHIIEHH1) 3amaciB MEepIIoro 1 APYroro pecypcis
OpyU HE3MIHHOCTI BEJIMYMHU 3amlaciB pPEIITH PECypCiB, BEIUYHMHA JIOXOIB
MIIPUEMCTBA HE 3MIHUTHCA (TaK SIK LI PECypCH € B HAAJUIIKY). 3O0UIbLICHHS
(3MEHIIIEHHS) 3amacy TPEThOro pecypcy Ha 10j. mpu HE3MIHHUX 00csSrax pemTu
pecypciB Mpu3BEIE 10 3pOCTaHHS (CKOPOUYEHHS) JAOXOJMIB MiANPHEMCTBA Ha 15
Ip.OI.

5. Bu3HauMMO ONTUMaJbHUM TIJIaH BUPOOHMIITBA MPOIYKII Ta 3MIHY
3araJlbHOTO JOXOMy MiAMPUEMCTBA, SKIIO OJHOYACHO 3armac MepIIoro pecypcy
30umpmuTH Ha (30 - x) ox., apyroro — 3meHmmTH Ha (30 - x) ox., TpPETHOro —
301IBIIUTH HA X O]I., JIc X — HOMEp BapiaHTy (mpuiiMemo x = 5).

Jlis  BU3HAYEHHS KOMIIOHEHTIB HOBOI'O ONTHUMAJIBHOTO TUTAHY TICII
OJIHOYACHOI 3MIHM 3amaciB JEKIJIbKOX BHJIIB PECYpPCIB BUKOPUCTOBYIOTH
b, + Ab,
. . - | b, +Ab,
CHIBBITHOIICHHS X,, =D "'xB, 1¢ B=|.
b,, +Ab,,
D™ - marpuus, obepHeHa a0 Marpuiil D, ckimageHoi 3 0a3uCHUX BEKTOPIB
ONTUMAJIBHOTO TUJIaHYy, KOMIIOHEHTH SIKUX B35ITO 3 MOYATKOBOI'O OMOPHOTO IJIaHy
3a/1aul.

1 0 0)/50+25 1 0 0)(75
X =|0 1-3(350-25|=0 1-3}|325|=(75 10 105)
0 0 1)(100+5 0 0 1)(105
Tobro, B  JmaHOMy  ONTUMaJIbHOMY  IUIaHI  TIpsAMOi  3ajadi

y, =75 y,=10, x,=105.BiamnoBigHo, HOBUM AOXIJ MIANPUEMCTBA OyJ]ie CKJIaJIaTu
Z,=15-105=1575 Ip.0/I.

6. BuzHaunmMo peHTa0eNbHICTh KOKHOTO BUAY MPOIYKIIIL 110 BUPOOISETHCA
Ha MIANPUEMCTBI. J{JI 1bOro miJICTaBUMO ONTUMAJIBHUM TJIaH JBOICTOI 3a/iayl B
cucTeMy OOMEKEHb JIBOICTOI 3a/1aui:

2-0+15>5, 15>5,
3-0+2-0+15>10, 15>10,
3-0+15>15, 15>15,
0+0+15>09. 15>9.

JIiBi 4YacTUHM KOXHOI 3 HEPIBHOCTEH XapaKTepU3ylOTb CYMH BUTpaT,
MOHECEeH1 MIAMPUEMCTBOM Ha BUTOTOBJICHHS OJMHUII MPOAYKIIT KOXKHOTO BHIY.
[IpaBi yacTuHM — MOX1]1 B peasizailii OMMHUIN MPOIYKIIIi BIAMOBITHOTO BUIY. SIK

36



0aunMo, peHTa0eIbHUM € BUPOOHUIITBO TUIBKA TPETHOTO BHY MPOIYKIi, HIO i
M1ATBEPIKY€ETHCS] ONTUMAIBHUM IIJIAHOM TMPSMOT 3a]1aui.

7. Bu3HaunMo, CKUTbKH OJMHUIIb 1 SIKOTO BUJIY PECYpPCY MOXKHA MPOAATH 32
JOTOBIPHUMH I[IHAMH HE TOPYUIYIOYHM MPU I[OMY ONTHUMAIBHOCTI BUPOOHHUYOTO
miany. Jlas 1mporo B cHUCTEMy OOMEXKEHb MpsAMOi 3agavi  MiACTaBISEMO

ONTUMAaJIBFHUH TIJIaH MPSIMOT 3a1a9i:
2:0+3-0+0-100+1-0<50, 0<50,

0-0+2-0+3-100+1-0<350, 300 <350,

1.0+1-0+1-100+1-0<100, 100<100.

JIiB1 4aCTUHU KOXHOTO 3 OOMEXEHb XapaKTepu3yloTh (PaKTUUHO BUTPAYCHI
o0csiTh pecypciB, paBl YaCTUHHA — OOCSTH 3amaciB Ha MANpUeMCTBI. Sk 6aunmo,
HE TOPYIIYIOUM ONTUMAJIBHOCTI BUPOOHMUYOrO IUIaHy, MOKHa mpojatu 50 on.
pecypcy mepiioro Buay (BIH B3arajgli HE BUKOPHUCTOBYETHCS B BUPOOHUYOMY
npoiiect) 1 50 oJ1. pecypcy Apyroro BUy Mo JIOTOBIPHUX I[1HAX.

3agoanns 1abopamopuoi pooomu

B-1
Hopwma BuTpat Ha OMHUIIO TPOTYKITI, OJI. 3amac
Pecypc A B C D pecypcy
L 2
2 1 1 1 1 280
3 1 0 1 1 80
Joxin Bix peamnizariii 4 5 1 0 250
OJIMHUITI TIPOTYKIIIi, 3 6 7
I'p.OJI.
B-2
HopMma BUTpaT Ha OJIMHUIIIO MPOAYKIIii, OI. 3anac
Pecypc A B C D pecypcy
1
2 6 1 2 4 300
3 3) 2 2 4 200
Joxin Bix peamizarii 2 3 1 1 90
OJIMHUIII TTPOJTYKITii, 4 2 3 4
I'p.OJI.
B-3
Hopwma BuUTpaT Ha OJUHUIIIO TPOTYKIIii, OJI. 3amac
Pecypc A | B \ C \ D pecypcy
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1

2 3 2 1 2 200
3 3 1 3 4 500
Hoxin Bin peanizariii 1 1 1 3 400
OJIMHUIII TTPOJTYKIIIi, 27 10 15 28
Ip.OJI.
B-4
Hopwma BuTpat Ha OMHUIIIO TPOYKITI, OJI. 3anac
Pecypc A B C D pecypcy
1
2 2 1 1 3 300
3 1 0 2 1 70
Hoxin Bix peanizariii 1 2 1 0 340
OJIMHUIII TTPOJTYKIIIi, 8 3 2 1
Ip.OJI.
B-5
Hopwma BuTpat Ha OMHUIIO TPOYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 1 0 2 1 180
3 0 1 3 2 250
Joxin Bix peamizarii 4 2 0 4 800
OJIMHMIII TTPOJTYKIIIi, 9 6 4 7
Ip.OJI.
B-6
Hopwma BuTpaT Ha OJMHUIIIO TPOTYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 1 2 2 1 300
3 3 0 2 2 600
Joxia Big peamizamii 1 4 0 1 200
OJIMHUIII TTPOTYKIIIT, 3 2 5 4
I'p.OJI.
B-7
Hopwma BuTpaT Ha OJWHHUIIIO TPOTYKITIT, OJI. 3amac
Pecypc A B C D pecypey
1
2 3 2 1 0 550
3 2 2 1 2 340
Hoxia Big peamizamii 1 1 2 4 450
OJIMHUII TTPOTYKIIIT, 4 2 5 4
T'P.OJI.
B -8
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Hopwma BuTpat Ha OMHMINIO TPOAYKITii, OI. 3amnac
Pecypc A B C D pecypcy
1
2 5 1 3 0 700
3 4 2 1 1 400
Hoxin Bin peanizariii 3 1 4 2 250
OJIMHUIII TTPOTYKIIIi, 5 7 12 15
rp.OJI.
B-9
Hopwma BuTpat Ha OMHUIIO TPOYKITI, OJ. 3anac
Pecypc A B C D pecypey
1
2 3 1 0 4 450
3 5 4 4 2 725
Joxin Bix peamnizariii 1 3 3 1 500
OJIMHUIII TIPOTYKIIIi, 4 10 11 17
Ip.OJI.
B-10
Hopwma BuTpat Ha OMHUIIIO TPOTYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 5 4 0 1 150
3 3 2 2 3 250
Joxin Bix peanizartii 1 0 2 1 350
OJIMHUITI TTPOTYKIIIi, 10 8 7 5
IP.OJI.
B-11
Hopwma BuTpat Ha OJUHHUIIIO TPOYKITIT, OJ. 3amac
Pecypc A B C D pecypcy
1
2 3 1 1 2 300
3 0 4 0 3 450
Joxin Bim peamizariii 5 3 1 1 500
OJIMHUIII TTPOTYKITii, 15 4 8 7
I'p.OJI.
B-12
Hopwma BuTpaT Ha OAUHUIIIO TPOTYKIIii, OJI. 3amac
Pecypc A B C D pecypey
1
2 2 2 3 0 250
3 4 5 0 1 700
Jloxin Bix peamizarii 1 1 1 0 300
OJIMHUITI TIPOTYKIIi, 14 9 8 30
I'p.OJI.
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Hopwma BuTpat Ha OJMHUIIIO TPOJYKITIi, OJ. 3amnac
Pecypc A B C D pecypcy
1
2 1 3 1 2 500
3 1 2 2 1 400
Hoxin Bin peanizariii 0 0 2 1 350
OJIMHUIII TTPOJTYKIIIi, 10 7 8 5
Ip.OJI.
B-14
Hopwma Butpat Ha OJMHUIIIO TPOYKITI, OJI. 3anac
Pecypc A B C D pecypcy
1
2 4 0 0 1 200
3 5 2 2 3 700
Hoxin Bix peanizariii 2 1 1 1 400
OJIMHUIII TTPOJTYKIII1, 25 5 4 10
Ip.OJI.
B-15
Hopwma BuTpat Ha OJWHUIIIO TPOTYKITIT, OJ1. 3anac
Pecypc A B C D pecypcy
1
2 1 1 1 1 150
3 3 4 0 2 100
Joxin Bix peamizariii 0 3 4 1 400
OJIMHMIII TTPOJTYKIIIi, 10 15 20 14
Ip.OJI.
B-16
Hopwma BuTpaT Ha OJMHUIIIO TPOYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 1 0 1 1 80
3 1 5 1 0 250
Joxin Bix peamizarii 2 1 1 1 280
OJIMHUIII TPOTYKIIIT, 4 3 6 7
rp.oJ.
B-17
Hopwma BuTpaT Ha OJWHHUIIO TPOTYKITIT, OJI. 3amac
Pecypc A | B C D pecypey
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1

2 5 2 2 4 200
3 2 3 1 1 90
Jloxin Bin peanizariii 6 1 2 4 300
OJIMHUIII TTPOTYKIIIi, 4 2 3 4
rp.OJI.
B-18
Hopwma BuTpat Ha OMHUIIIO TPOYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 3 1 3 4 500
3 1 1 1 3 400
Hoxin Bix peanizariii 3 10 1 2 200
OJIMHUIII TIPOTYKIIIi, 27 2 15 28
Ip.OJI.
B-19
Hopwma BuTpat Ha OMHUIIIO TPOTYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 1 0 2 1 300
3 1 2 1 0 70
Hoxin Bix peamizariii 2 1 1 3 340
OJIMHHUITI TTPOTYKIIIi, 8 3 2 1
I'p.OJI.
B-20
Hopwma BuTpat Ha OMHUIO TPOTYKITIT, OJI. 3amac
Pecypc A B C D pecypcy
1
2 0 1 3 2 250
3 4 2 0 4 800
Hoxia Big peanizarii 1 0 2 1 180
OJIMHUIII TIPOTYKITii, 9 6 4 7
I'p.OJI.
B-21
Hopwma BuUTpaT Ha OAUHUIIIO IPOIYKIIii, OJI. 3armac
Pecypc A B C D pecypey
1
2 3 0 2 2 600
3 1 4 0 1 200
Hoxia Big peamizamii 1 2 2 1 300
OJIMHUII TIPOYKIIII, 3 2 5 4
I'pP.OJI.
B-22

41




Hopwma BuTpat Ha OJMHUIIIO TPOJYKITIi, OJI. 3anac
Pecypc A B C D pecypcy
1
2 1 2 1 2 340
3 1 1 2 4 450
Hoxin Bin peanizariii 3 2 1 0 550
OJIMHUIII TTPOJTYKIIIi, 4 2 5 4
Ip.OJI.
B-23
Hopwma BuTpat Ha OMHUIIIO TPOYKITI, OJI. 3anac
Pecypc A B C D pecypey
1
2 4 2 1 1 400
3 3 1 4 2 250
Hoxin Bix peamizariii 5 1 3 0 700
OJIMHUIII TIPOJTYKIIIi, 5 7 12 15
Ip.OJI.
B-24
Hopwma BuTpat Ha OMHUIIIO TPOYKITI, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 5 4 4 2 725
3 1 3 3 1 500
Joxin Bix peamizariii 3 1 0 4 450
OJIMHMITI TTPOJTYKIIIi, 4 10 11 17
Ip.OJI.
B-25
Hopwma BuTpat Ha OJWHUIIIO TPOTYKITIT, OJ1. 3amnac
Pecypc A B C D pecypcy
1
2 3 2 2 3 250
3 1 0 2 1 350
Joxin Bix peamizarii 5 4 0 1 150
OJIMHUIII TPOTYKIIIi, 10 8 7 5
I'p.OJI.
B-26
Hopma BuTpat Ha OAMHULIIO IPOAYKIIIi, O, 3amac
Pecypc A B C D pecypey
1
2 0 4 0 3 450
3 5 3 1 1 500
Jloxin Bix peamizarii 3 4 8 7 300
OJIMHUIII TPOJTYKIIIi, 15 1 1 2
T'P.OJI.
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Hopwma BuTpat Ha OMHMINIO TPOAYKITii, OI. 3amac
Pecypc A B C D pecypey
1
2 4 5 0 1 700
3 1 1 1 0 300
Hoxin Bin peanizariii 2 2 3 2 250
OJIMHUIII TTPOTYKIIIi, 14 9 8 30
Tp.OJ.
B - 28
Hopwma Butpat Ha OJMHUIIIO TPOYKITI, OJI. 3anac
Pecypc A B C D pecypcy
1
2 1 2 2 1 400
3 0 0 2 1 500
Hoxin Bim peanizariii 1 3 1 2 350
OJIMHUITI TIPOTYKIIIi, 10 7 8 5
Ip.OJ.
B - 29
Hopwma BuTpat Ha 0AMHMINIO TPOAYKITIi, OJI. 3amnac
Pecypc A B C D pecypcy
1
2 5 2 2 3 700
3 2 1 1 1 400
Joxin Bix peamnizariii 4 0 0 1 200
OJIMHUITI TTPOTYKIIIi, 25 5 4 10
rp.oJ.
B -30
Hopwma BuTpat Ha 0AMHMINIO TPOAYKITIi, OI. 3amac
Pecypc A B C D pecypcy
1
2 3 4 0 2 100
3 0 3 4 1 400
Jloxin Bim peamizartii 1 1 1 1 150
OJIMHUITI TTPOTYKIIIi, 10 15 20 14
rp.oJ.
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Jlabopamopua poboma Ne3

«ﬂeoxemanua mpancnopmmHa 3a0aua»
Teoperuunuit marepian

VY KiacW4YHIN MTOCTAaHOBIIl TPAHCIIOPTHOI 3a/1a4l TOMYCKA€ETHCS, IO BaHTaX
TPAHCTIOPTYETHCS OE€3MOCEPEAHBO B1J] MOCTAYALHUKIB /10 CcriokuBadviB. [IpoTe Ha
MPAKTUIll JOCUTh YaCTO BUHUKAIOTh CUTYallll, KOJIM MPOAYKIIiS B I€SIKUX 00csrax
CIIOYATKy TIEPEBO3UTHCS A0 MOCEPETHUIILKUX (DipM (TYpTiBEHB), a BXKE MOTIM — J0
CriokuBayviB. B TakoMy BUNaJIKy IPOIIECC PO3B’sI3aHHS 3a/1a4ul PO3AUISIOTh HA JBa
€Tally: CII0YaTKy 3HAXOASTh ONTUMAJIbLHUM IJIaH MEPEBE3CHb BlJ] MOCTAYIbHUKIB
710 TypTOBUX 0a3, a MOTIM — BiJ TypToBHX 0a3 70 croxkuBaviB. Taka 3amaya mMae
Ha3By JIBOXETATHOI TPAHCHOPTHOI 3aaadi. Tpeba BIAMITUTH, IO B SKOCTI
IYpPTIBEHb MOXYTh BHUCTYNATH NPUKOPJOHHI MUTHI T€PMIHAIM, MOPCBHKI MOPTH
TOIIO (Y BUNAJKY 30BHIITHBOCKOHOMIYHO1 JIsJIBHOCTI HiIPUEMCTBA).

Hexait B M myHkTax mnoctadyaHHsi Ai, A2, ..., Am € BIINOBIAHO a,a,,...a,
OJMHUIIb TPOMAYKIIii, SKy HeoOXimHo mepeBe3td no | rTypriBeHb D,,D,...D,,
MICTKOCTI CXOBHIII (CKIaJAChKUX MPUMIIIEHb) SIKUX CTAHOBJIATH d,,d,,...d,, @ TIOTIM
JIOCTABUTH 1i CHIOKMBA4YaM B,,B,,...,B,, MIOTPEOU SIKUX CTAHOBJATH byb,,..b,. Bigomi
TaKO>X BUTPATH HA MIEPEBE3CHHS OAUHUII MTPOAYKIIIT BiJl KOXKHOTO MOCTadaJIbHUKA
J0 TYpTIBHI — ¢, Ta BiJ IOCEPEIHHUKIB 10 CHOXuUBadiB — c,. lloTpiOHO

BU3HAYUTH ONTHUMAJbHY CXEMYy MEPEBE3€Hb NPOJYKIII 3 MIHIMAJIbHUMU
CyMapHHMH BHUTpaTaMu. SKIIO OOCSAT TPOAYKINii, IO MEPEeBO3UTHCS Bia I-TO
nocravyajbHUKa 10 K-01 (ipMu, TO3HAYUTH 4Yepe3 x,, a OOCAT BaHTAXKYy, IO

nepeBo3uThes Bin K-0i dipmu j-My croxuBadeBi — depe3 x,, TO MaTeMaTH4HA
MOJIeTTh 3a]]a4l MAaTUME BHUTJISI;

m | I n
minZ =3% % Cy Xy + kfizlcijki
=1j=

i=1k=1
3a YMOB:
| -
kZ_;lxik:ai,izl,m;
m P .
Zixikﬁdk,kzl,l ;
i=
| R
I(Z—;I.ij:bj, J:lan’
n —_
lekj <d., k=11,
=

Xy ZO,ij >0, i :1,_m; j:ﬁ; kzl,_l.
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o m . . . .
Y BHUIIAJIKY, KOJIM 3araJlbHUH O6C$IF BAHTAXY >4 AOP1BHIOE MICTKOCT1 BCI1X
i=1
. . . |

CKJIaJIB TypTOBUX 0a3 (NMPOMDKHUX ITYHKTIB CHOXHMBAaHHSA) d,, a TaKOX

k=1

cu . . . n m | n
CyMapHiil mOTpedl BCIX CHOXHBAYIB >b,, TOOTO Ya =Yd, =>b,, TO TakKa

j=1 i=1 k=1 j=1

JBOXETAaHa TPAHCIOPTHA 3aja4a Moke OyTH po3B’s3aHa K Bl OJHOETAITHI.
Tpeba BiAMITUTH, IO Taka MPOIEAypa € MOXJIMBOK 3a yYMOBH BIJICYTHOCTI
MPSIMUX MTOCTABOK MPOYKITIi BiJl MOCTaYaIbHUKIB IO CIIOKMBaYiB. B iHIIIOMY pasi
OKpeMi ONTUMAaJIbHI TJIaHU JIBOX 3a/1a4 HE 30IraTUMYThCS 3 ONTUMAJIBHUM ILJIAHOM
3araJibHOI1 3aj1aul.

Meton po3B’si3yBaHHS JBOXETAHOI TPAHCIOPTHOI 3aj1ayl NoJsArae y
BpaxyBaHHI MICTKOCTE MOCEPEAHUKIB [IBIYl — SK MOCTa4aJbHUKIB 1 SIK
CIIOXKMBAYiB. YMOBHM 3a/iadul TMOJAIOThCS y BHUTJSAAI TaOJMIN, B pSAKax SKOi
3aMUCYIOTh JIaHl MPO MOCTAYaJIbHUKIB, @ TAKOXK MPO MOCEPENHUIIbKI (IpMHU, a B
CTOBIIISIX — 3HOBY JaHl MPO MOCEPEAHUKIB Ta CMOKHUBAdiB. Y KIITHHAX, SKI
pO3MIIIEHI Ha TIEPEeTHHI PAJKIB-TIOCTAaYaJIbHUKIB Ta CTOBIILIB-CIIOKHBAYiB,
(bIKCYIOTh pealibHI 3aTpaTH Ha MEPEeBE3CHHS OJMHUII MPOAYKIli. B glaroHanbHUX
KJIITUHAX Ha TIEPETHUHI PSAJIKIB 1 CTOBIIIIB, Kl BIAMOBIJAIOTh MOCEPEAHUIIKUM
dbipMam, CTaBIATh HYJIBOBI BEJIMUMHU 3aTpar. PemTy KIiTHH TaOauill OJIOKYIOTh,
TOOTO BapTOCTI MEPEBE3E€Hb MPUPIBHIOIOTH JI0 JAESKOTO JOCUTH BEJIMKOTO 4HCia
M. Y nporieci po3B’si3yBaHHs 3374l B IIUX KJIITHHAX He OyayTh IependavaTtucs
MEPEBE3CHHS MPOJYKINI, IO BIAMOBIIAE€ YMOBAaM JIBOXETAMHOI TPaHCHOPTHOI
3a/1aui.

B mporieci po3B'si3Ky J1BOXETAIHOI TPAHCIIOPTHOI 3a7]a4i MOKYTh BUHUKATH
TaKi CUTYaIlii:
. . . m n .
1. He3z0anaHcoBaHICTh TPAHCIIOPTHOI 3ajiayi (%ai #2b, ). Y upomy pa3si
i= j=

HE0OX1JJHO BBECTH a00 (DIKTMBHOTO MOCTayalbHHKA, a00 (DIKTUBHOIO CIOXKHMBaya,
3BIBIIM y TAaKU CIIOCIO 3aa4y JI0 3aKPUTOTO TUITY.

2. MICTKICTh MPOMIKHUX MYHKTIB (TYpTOBUX 0a3) HE IOPIBHIOE 3arajibHOMY
00CATy MPOYKIIiiT OCTaYaIbHUKIB:

m |
a)koou Y a >» d,. B Takomy Bumanky norpi6Ho abo BBecTH (DiKTHBHHM
i=1 k=1
POMIXKHHI MYHKT, 1 00CST MPOAYKIIii, 110 Oy/1€ TPaHCIOPTYBATUCh 10 HHOTO, MA€E
JOPIBHIOBAaTH HEBUBE3CHIN YaCTHHI MPOIYKIIIi BIMOBIIHOTO MOCTavYaJIbHUKA, a00

m |
JO3BOJIUTH TPAH3UTHI IEPEBE3EHHS 32 00CATOM HEe MEHII SIK » &, —» d, (01.);
i=1 k=1

m |
0) ko Y a <> d,. B Takiii curyarii Hemae moTpedu BBOAUTH (DiKTHBHOTO

i=1 k=1
nocTtayajibHHUKA 1, 3pO3YMLJIO, IO MICTKICTh HMPOMIXHHUX MYHKTIB MOBHICTIO HE

BHUKOPHUCTOBYBAaTHUMCTLCA.
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3. MicTKicTh TOpPOMDKHUX TIYHKTIB HE BIJMNOBia€e 3arajipHi MOTpedi
CIIO’KMBAYI1B:

n |
a) lebj >;dk . B ibomy pa3i notpiOHO ab0 BBecTH (PIKTUBHHUM MPOMIKHUIMA
j= =

MYHKT, 1 00CAT MPOYKIIii, 0 TPAHCIIOPTYBATUMETHCS BiJl HHOT'O 10 CIOXKHMBaya
Bj, Mae o3HauaTHm HE3aJOBOJCHHM IIONUT BIAMOBIJIHOIO CIOXKHMBada, ado
JI03BOJIUTH TIPsIME TIEPEBE3CHHS MPOIYKIIII BiJl MOCTaYaIbHUKIB 10 CIIOKMBAYIB 32

n |
00CAroM HE MEHIN K » b, —> d, (0x.);
j=1 k=1

n |
0) >'b,<> d, B Takiii curyauii Hemae mnorpeOu BBOAUTU (HIKTUBHOIO
j=1 k=1

CHOXKMBaya 1, 3pO3yMUJIO, IO MICTKICTh NPOMDKHHMX ITyHKTIB MOBHICTIO HE
BUKOPHCTOBYBATHUMETHCSI.

3pa3oxk BUKOHAHHA PO0OTH

Ha punky € 2 BUpoOHUKHU A1, A2 A€SIKOi OJHOPIAHOT MPOIYKIIii. 3a 3BITHUI
nepioj mianpueMcTBa Ai 1 A2 BUTOTOBJISIIOTh MPOJYKINIO B 00CATax BIAMOBIIHO
15 1 105 ogunuie. g npoaykiiist BIANpaBIsieThCs Ha aBa rypToBi 60azu D11 Do,
MICTKICTbh CKJIQJICBKMX MPUMIIIECHb cKiamae BianosigHo 80 ta 60 ox., a moTiM —
10 TpbOX crnoxkuBauiB Bi, Bz, Bs, monuT kokHOro 3 sIKMX CTaHOBUTH 45 0.
BapTtocti nepeBe3eHb OMHUII MPOYKIIii (B YMOBHUX OJMHUIISX) BiJl BAPOOHUKIB
Ha TYPTOBI 0a3u, a MOTIM — 3 TYPTOBUX 0a3 J0 CIOXKMUBa4iB HaBejAeHI1 B Ta0OJ. 1 1
TabII. 2.

Taomung 1
BapricTh mepeBe3eHHS OIWHUII MPOMYKITIT
Bupo6HuK BiJl BUpOOHHKA Ha TYPTOBY 0a3y, yM. Ofl.
Dl D2
Aq 3 6
A 6 9
Taomurs 2
BapricTe nepeBe3eHHs OJUHUII TPOIYKIIii 3 TYpTOBUX 6a3 10
I'ypro- CIIO’KHMBAYiB, YM. OJI.
Ba 0aza
Bl B2 B3
D 4 7 10
D> 10 13 16
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Kpim Toro, 3a iHAMBIAyaJIbHUMH KOHTPAKTaMH MOXJIMBI  TaKOX
OesmocepeHl TOCTaBKH MPOAYKINi B MEPIIOTO BUPOOHHWKA O KOXKHOTO
crokrBaua. BapricTe TpaHcnopTyBaHHSI OJUHUIN MPOIYKIN 32 MapupyToMm A1B1
ckianae 1 ym.ox., A1B2 — 2 ym.on., 41Bs - 3 ym. on. IlepeBesenns mpoaykuii 3
oJiHi€l TypTOBOi 0a3u Ha IHITY € HEAOIMyCTUMUM. J{ogaTKoBa yMOBa: TMOMHT BCIX
TPHOX CITOKMBAYIB CJI1]] 33TOBOJIBHUTH TIOBHICTIO.

CdopmymnioBaTi TIOCTaBIIEHY 3ajadyy SIK TPaHCIOPTHY 3 MPOMIXHUMH
MyHKTaMH (JIBOXETANHy) Ta BHU3HAYUTU 11 ONTUMAIbHUN IUiaH. Pesynbprar
0(OPMUTHU Yy BUTJISAJII CXEMH.

Po3B’s13aHHA.

Ha nepmoMy erami po3B'a3Ky 3aj1ayl NEpEeBIPSIEMO BUKOHAHHSA YMOB
OaJlaHCIB Mac:

> a,=120; > b, =135; > d, =140. [Ipono3u1is BAPOOHMKIB € MEHILOIO 3a ITOMUT
CIIOKMBayviB, TOOTO B 3ajauyy HEOOXIJIHO BBECTH (DIKTMBHOIO BUPOOHHMKA A, 3
BUPOOHUYOIO MOTYKHICTIO 15 OJIMHUITL TPOAYKIIII.

VY mocraBieHid 3aadl KOKHa T'ypToBa 0aza MoXKe OyTH pO3IJIsHyTa SIK
BUX1IHMM IMYHKT BiJIIpaBJICHHS MPOAYKIII 1 SIK MyHKT IMPU3HAYEHHs, TOOTO SIK
NoCTavaIbHHK, TaK 1 CIIOKUBAY.

ITepeBe3enHs npoaykiiii Oe3rnocepelHbO BijJi BUPOOHMKIB O CIOXKHUBAYiB
(kpiM BUIAAKIB, BA3BHAYEHUX B YMOBI 3aJ1aul), a TAKOXK 3 OJHIET TYpTOBO1 0a3u Ha
1HIIY OJIOKYETHCS BBEJICHHSIM Y BIJMOBIHI KJIITHHU JOCUTh BEIHMKHUX BapTOCTEH
MepEeBE3CHHS OJMHUII MPOAYKIIi — M.

[TobymoBany 3 ypaxyBaHHSM ITbOTO TPAHCIOPTHY TaOJUIIO JABOXETAITHOI
3a7a4l HaBeJICHO HIbK4e (TadJ. 3).

Tab6mung 3
ADc | nl
"X 4,=80]d2=60] b.=45 | b, =45 | bs =45
3 6 2 3
aL= 15 1 Ui = -9
15
_ 6 9 M M M _
as=15 Ol © Uz=0
0 4 7 10
di =80 M 30 45 5 Us = -6
0 10 13 16
dz =60 M 20 40 Us = 0
Vj vi=-3 | v2=0 | va=10 | vy=13 | vs=16
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3ayBaxxuMo, 110 B kiIiTuHKax Di1D1 1 D2D2 po3miniyeTscsi HybOBa BapTiCTh
nepeBe3eHHs nMpoAykii. Lle momyckae HeMOBHE BUKOPUCTAHHS €MHOCTEH CXOBUII
y 3B’S13KY 3 MOKJIMBUM TPAH3UTHUM TPAHCIIOPTYBAHHSAM MPOIYKIIIi.

Lls TpaHcmopTHa 3aj1aya Mmicisi BBEAEHHS (PIKTUBHOIO BUPOOHUKA BXKE €
30ajIaHCOBaHOIO, 00:

3
> a =15+105+15=135 OA.,
i=1

3

D b, =45+45+45=135 O[I.,
=1
Jlanuii T1aH nepeBe3eHb € HEBUPOHKEHUM, TaK SIK KUIBKICTh 3allOBHEHUX

KJIITHHOK TaOJMuIli € piBHOWO BemuumHi (M + N - 1), 1e M — KUIbKICTh
MOCTAaYaJIbHUKIB (BKJIIOYAIOYM 1 TypToBl 0a3u), N — KUIBKICTh CIIOKHMBAYiB,
BKJIIOYAIOUM NOpoMiKHUX. [loyaTkoBWId ONMOPHMI IUIaH TPAHCIOPTHOI 3ajayi
noOyJOBaHO METOJOM MiHIMalbHOI BapTocTi. Po3paxyemMo 3arajibHy BapTiCTh
NEePEBE3EHb, 1110 BIJINOBIIA€ IbOMY IUIAHY:

Z1=15-1+80-6+25-9+15-0 +30-4+45-7+
+5-10+20-0+40-16 =1845 (ym. ox.).

IlepeBipuMO MOYATKOBHUI ONOPHUN IJIAaH HA ONTUMAJIBHICTH 32 METOJIOM
MOTEHIlaMiB. 3HAYEHHS IMIOTEHINalIB 3HAXOJUMO 3 CHCTEMa pPIBHSHb IS
3alIOBHEHUX KIITUHOK. Po3paxoBaHl TakuM YMHOM 3HA4Y€HHS TMOTCHIIAJIB
M1JICTaBISIEMO B CHUCTEMY HEPIBHOCTEM Il HE3allOBHEHUX KIITHUHOK. B mpaBiii
YaCTHUHI MICTAThCS 3HAYEHHS PI3HUIIb JIJII HEPIBHOCTEW, K1 HE BIAINOBIJIAIOTH
aivicaocri: (-2) 1 (-4):

u+v;=1 v,=0u =-9; u+v, <3 -12<3;
u,+v,=6; v,=-3; u+v,<6;, —9<6;
u,+v,=9; u,=9; u+v, <2, 4<2; (-2)
U, +Vv, =0; u,=0; U +v; <3, 7<3; (-4)
u,+v,=4; v,=10; u,+v, <0; —-3<0;
u,+v,=7; v, =13 u,+v,<0; -9<0;
u,+vs =10; u,=-6; Us +v, <10; 10<10;
Us+v, =0; uy=0; us +v, <13; 13<13.

Us +Vy =16; v, =16.

Tpeba BiAMITUTH, 10 Ha JAaHOMY KpOIIl 1 Ha BCIX MOJAJIBIINX KPOKax HE
NepeBIPSAETHCS BUKOHAHHS YMOB HEPIBHOCTEH JI THUX KIIITHHOK, B IKUX BapTICTh
MepeBE3CHHS OJMHUII MPOoayKIii — M rp.ox.
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Tabomurs 4

DI | D2 B1 B2 B3
Al 15 o * ur=-9
A2 | 80 25 T =9
A3 15 uz=0
D1 O] 45 [-]° [uw=-6
D2 20 40 | us=0
Vi=-3 | V=0 | v3=10 | w=13 | v5=16

Ileit onopHwMii 11aH 3a1a4l HeonTUMalbHUi. [lepexi Bl HbOro J0 APYroro

IUTaHY

BUKOHYEMO,

o0y I0BaHUM LIMKJIOM (Tao. 5).

3alIOBHIOKOYM  TIOPOKHIO  KINTUHKY A1B3

Tabmung 5
D1 D2 Bl B2 B3
Al 10 5 | h=-13
+
A2 80 25 u=9
A3 15 us=0
D1 35 45 Us = -10
D2 20 |* LT 140 | us=0
vVi=-3 vo=0 vz=14 va=17 vs=16
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AHaJOri4HO, SIK Ha MONEePEAHHOMY KPOIIl EPEeBIPIEMO 3HAUICHUIN OTIOPHUI
IUIaH Ha ONTHMAJBHICTH 3a METOIOM MOTEHIATIB. 3HAYEHHS MOTEHINAJIB
3HaXOJUMO 3 CHCTE€Ma PIBHSHB JUIs 3alIOBHEHHMX KIITHHOK. Po3paxoBaHi Takum
YUHOM 3HA4YeHHS TMOTEHIIANIB IMIJACTABISIEMO B CHCTEMY HEPIBHOCTEH ISl
HE3alMOBHEHUX KIITUHOK. B mpaBiii 4acTHHI MICTATbCA 3HAYEHHS PI3HUIIL IS
HEPIBHOCTEH, K1 He BIAMOBia0Th AiicHocTi: (-2), (-4) 1 (-4):
v, =0,v, =14,

u+v, =1
U +v, =3;
u,+V, =6;
u, +v, =9;
U, +v, =0;
u, +v; =4;
u,+v, =1,

ug+Vv, =0;

u; +v, =16; v, =16.

u+v, <3 -16<3;
u,+v,<6; —13<6;
u+v, <2, 4<2; (-2)
u,+v, <0; —-3<0;
u,+v,<0; -13<0;

u, +v, <10; 6<10;

Us +v, <10; 14<10; (-4)
Us +v, <13; 17<13;, (-4)

BuszHaunMo BapTicTh NepeBE3€Hb 3T1HO 3 APYTUM OMOPHUM MJIAHOM:
Z;=1-10+3-5+6-80+9-25+0-15+
+4.35+7-45+0-20+16-40=1825 (ym. on.).

Tabmuns,

[0 BIJAMNOBIJA€ TPETbOMY OIOPHOMY IUJIaHy 3ajadyi, Mae
HACTYITHUM BUTJIA (Ta01.6):

Tabaung 6
D1 D2 Bl B2 B3
Al 15 u;=-13
A2 80 25 u=9
A3 15 us=0
D1 35 45 Us= -6
D2 20 10 30 us=0
vi=-3 | V=0 | v3=10 | vwv=13 | vs=16
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[lepeBipsieMO 3HaWIEeHUN OMOPHUN IUTAH HA ONTUMAJBHICTH 332 METOJOM
MOTEHITIAIB. 3HAUYCHHS TMOTCHIIATIB 3HAaXOJWMO 3 CHCTEMa pIBHSHb IS
3allOBHEHUX KIITUHOK. Po3paxoBaHi TakuM YMHOM 3HAYCHHsS TMOTEHIIIAJIB
M1JCTaBISIEMO B CUCTEMY HEPIBHOCTEH ISl HE3aMTOBHEHUX KJIITUHOK

u+v,=3; u,=0,u =-13; u+v, <3 -16<3
u,+v, <6; —-13<6;
u +v, <1, -3<I

U, +v, =0; u,=0; u+v,<2; 0<2

U, +v, <0; —3<0;
u,+v, <0; —-9<0;

u,+v, <10; 10<10;

us+v, =10; v, =10; us +v, <13; 13<13.

Us +V; =16; v, =16.

Ak OauuMo, BCl HEPIBHOCTI € CIHpaBeIJIMBUMHU,

TOOTO OTPUMAHO
ONTUMAJIbHUH TIJ1aH (Tad. 6)

MiHiMaJIBHa BapTiCTI) IICPCBC3CHDb 3FiIIHO 3 OIITUMAJIBHUM IIJIaHOM CKJIdaJac:
Zmin=3-15+6-80+9-25+0-15+4-35+
+7-45+0-20+ 10 - 10 +16 - 30 = 1785 (ym. o11.).

Jlnst  OLbIIOI HAOYHOCTI ONTUMAJIBHUM TIJIaH TEPEeBE3€Hb MPOIYKINT
JIBOXETAITHOI TPAHCIIOPTHOI 3a71a4i IM01aMo y BUIIISAI cxemu (pucC. 1):
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BupoOuuku I'yprosi 6a3u Cnoxuaui

A1:15

A2 =105

A3:15

Puc. 1. OnTumasibHUM [J1aH IEpEeBe3€Hb MPOAYKIIIT

3agoanns 1abopamopuoi pooomu

[Tocravanbaukn — ¢unamu Ai, Az, ..., Am BUPOOHHUYOrO 00 ’€qHAHHS
BUTOTOBJISAIOTh OJHOPIJIHY TMPOAYKIIIIO B oOcsrax ai, az, ..., am 3a Micsib. Ls
NPOAYKIIS BIAMPABISEThCA TypToBUM 0azam Di, D2 ..., Dk, MICTKICTb CKJajiB
KOTPHMX CTaHOBHUTH BiAoBigHO d1, do, ..., dk, @ moTiM — 0 coxkuBaviB Bi, By, ...,
Bn, momut skux ckiagae bi, bz, ..., bn ox. mpomykuii Ha Micsip. BapticTh
MEePEBE3CHHS OJIMHUII TTPOAYKINi (B yM. OJ1.) BiJl BUpPOOHHKIB Ha T'ypTOBi 0a3u 1 3
0a3 70 cHoXXMBadiB HaBejaeHa B TaOiuimsax. Kpim Toro, 3a iHAUBINyaJIbHUMH
KOHTPAaKTaMH, MOXJIMBI TaKOXK Oe3mocepeHi MOCTaBKU MpoayKIii Big A; (1= 1,m)
BupoOHuKa 110 Bj (j = 1,n) criokriBaua. BapTicTh epeBe3eHHS OUHUII TIPOTYKITT
3a MapmpyToM A;Bj cknamae aibj ym.og.

IlepeBe3eHHss mpoOAyKIii 3 OJHIEI TypToBOoi 0asM Ha 1HIIY €
HEMIPUITYCTUMUM.

ChopmynroBaTi aocTaBlieHy 3ajady sK TPaHCHOPTHY 3 MNPOMDKHUMHU
NyHKTaMH (JABOXETanHy). 3HAaWTH TakuWid IUJIaH MEpPEeBE3EHHS MPOIYKIi 1100
CYKYIH1 TPaHCIOPTHI BUTPATH OyJIM MiHIMAJIbHUMHU.

Pe3ynbrar 0ohopMUTH y BUTIISAII CXEMU.

1. a; = (200; 150; 350; 200) D1 D> B: B2 Bz Bs
bj = (400; 300; 100; 100) A1 4 1 Di: 5 4 1 3
dr = (550; 400) A2 3 6 D, 3 7 2 5
A1Bs=4; AiBs=3 Az 2 2
Ay 1 3
B-2
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1. a;i = (450; 300; 800) D: D2 B: B2 B3 Bs
b; = (300; 700; 500; 50) A1 3 2 D. 3 4 5 3
dr = (1000; 600) A 4 1 D 2 2 1 1
AiB1=2; AiB2=4; Az 5 3
A1B3z=3; AiB4s=5
B-3
1. a; = (50; 40; 60) D: D2 B: B2 Bs
b; = (80; 30; 40) A1 5 1 D. 5 4 2
dr=(100; 50) A 1 3 D 2 3 1
AB1=4 Az 3 5
B-4
1. a; = (10; 15; 20) D: D2 B:1 B2
b; = (20; 20) A1 3 4 D 5 1
dr=(35; 15) A 1 2 D 3 7
AB1=5;A1B>=3 As 3 5
YMoBa: MpoAYKIIIIO IEPIIOro, APYroro 1 TpETbOoro BUPOOHUKIB BUBE3TH
MOBHICTIO.
B-5
1. a; = (300; 200; 100) D: D2 B: B2 Bs Bs
bj = (150; 50; 200; 200) A1 5 4 D. 3 4 7 3
dr = (350; 250) A 1 3 D 5 2 1 2
AB1=3; AoB2=4 Az 2 3
B-6
1. a; = (75; 25; 150) D: D B: B> B3 Bas
b; = (50; 50; 50; 100) A1 5 3 D 5 9 1 3
dr = (150; 150) A 2 4 D 8 2 3 4
AB3=4; AsBs=3 As 1 8
B-7
1. ai = (400; 900; 300) D: D: B: B2 Ba
bj = (500; 500; 600) Ar 3 1 D 3 1 5
dr = (1000; 1000) A 2 4 D 7 2 2

AsBi=1; AsBx=2

Az 5 3
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1. a; = (40; 50; 20) D1 D2 B:1 B2
bj = (30; 20) A 7 3 D: 5 3
dr=(50; 60) A 1 5 D 1 8
AiB1=4; AiB>=2 Az 4 2
B-9
1. ai = (15; 75; 30; 25) D: D2 B:1 B:
bj = (50; 75) A1 3 5 D:. 4 6
dr = (100; 50) A 5 7 D 6 8
ABi=1;A1B,=2 As 7 9
Ay 9 11
B-10
1. a; = (15; 105) D: D2 B:1 B2 Bs
bj = (45; 45; 45) At 3 6 D:. 4 7 10
dr = (80; 60) A2 6 9 D 10 13 16

ABi=1;AiB2=2; AiBs=3
YMOBa: MONUT BCiX TPhOX CIIOKHUBAYiB 3aI0BOJIbHUTH IMOBHICTIO.

B-11
1. a; = (35; 50; 10; 40) D: D B:1 B2
bj = (40; 40) A1 5 7 D 3 4
dr = (75; 75) A 9 11 D> 11 3
AiB1=2; AoB2=1 Az 13 15
As 17 19

YMoBa: HpOI[YKIliIO TPECTHOI'O 1 YCTBCPTOI'o ITOCTa4aJIbHUKIB BUBE3TH ITOBHICTIO.

B-12
1. a; = (75; 15; 40; 15) D1 D3 B:1 B2
bj = (45; 55) A1 3 7 D 3 7
dr = (75;75) A, 5 6 D> 9 12
AoB, =2 Az 4 9
Ar 8 11

YMoOBa: MPOAYKITIO MEPIIOTO 1 TPEThOr0 MOCTAYaTHbHUKIB BUBE3TH TTOBHICTIO.

B-13
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1. ai = (15; 20; 25) D: D2 B: B

bj = (20; 20) A1 3 7 Di 4 6
dr = (40; 40) A, 11 8 D 9 10
ABi=1 As 5 2

YMoBa: MPOAYKINO IPYyroro BUPOOHMKA BUBE3TH ITOBHICTIO.

B-14
1. ai = (50; 50) D: D2 B: B2 Bs
bj = (25; 35, 75) A1 4 5 D1 3 6 7
dr = (100; 40) A2 8 9 D 11 3 4
AiBs=2
YMoOBa: MONUT APYroro 1 TpeThbOro CrOKMUBayiB 33I0BOJIBHUTH TTOBHICTIO.
B-15
1. a; = (75; 105) D: D2 B: B2 Bs
bj = (45; 40; 50) At 4 8 D. 3 6 9
dr = (105; 100) A2 8 12 D 3 12 7
AB2 =2
YMoOBa: MOMUT TPETHOTO CIOKUBAaYa 3aJ0BOJILHATH ITOBHICTIO.
B-16
1. a; = (20; 15; 35; 20) D: D2 B: B2 Bz Bas
bj = (40; 30; 10; 10) A1 5 2 D. 6 5 2 4
dr = (55; 40) A 4 7 D 4 8 3 6
AiB3=5; AiBs=4 Az 3 3
Ay 2 4
B-17
1. a; = (45; 30; 80) D: D B: B2 Bs: Bas
bj=(30; 70; 50; 5) A1 5 4 D1 5 6 7 5
dr = (100; 60) A2 6 3 D 4 4 3 3
AiBi1=4; AiB,=6; As 7 5
A1B3=5; AiBs=7
B-18
1. a; = (25; 20; 30) D: D2 B: B2 Bs
bj = (40; 15; 20) A1 5 1 D. 5 4 2
dr=(50; 25) A 1 3 D 2 3 1
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AB1=4 As 3 5

B-19
1. a; = (20; 30; 40) D: D2 B:1 B2
b; = (40; 40) A1 4 5 D: 6 2
dr=(70; 30) A 2 3 D 4 8
AiB1=6; AiB>=4 Az 4 6

YMoBa: IpOAYKIIIO MEPIIOTO, IPYroro 1 TPEThOro BUPOOHUKIB BUBE3TU
MOBHICTIO.

B-20
1. a; = (30; 20; 10) D: D2 B: B2 B3 Bas
bj = (15; 5; 20; 20) A1 6 5 D1 4 5 8 4
dr = (35;25) A 2 4 Do 6 3 2 3
ABi=4; AoB2=5 Az 3 4
B-21
1. ai = (75; 25; 150) D: D2 B: B2 Bs Bs
bj = (50; 50; 50; 100) A1 7 5 D 7 11 3 5
dr = (150; 150) A 4 6 D 10 4 5 6
AB3=6; AoBs=5 A 3 10
B-22
. ai = (40; 90; 30) D: D2 B: B2 Bs
bj = (50; 50; 60) A1 8 6 D 8 6 10
dr = (100; 100) A 7 9 D 12 7 7
AsB1=6; AsB2=7 As 10 8
B-23
. ai = (80; 100; 40) D: D2 B: B
bj = (60; 40) A1 8 4 D 6 4
dr = (100; 120) A 2 6 D 2 9
AiB1=5;AiB>=3 As 5 3

B-24
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1. a; = (30; 150; 60; 50) D: D: B: B>

bj = (10; 150) A1 4 6 D: 5 7
dr = (200; 100) A 6 8 D, 7 9
AiB1 = 2; AiB2=3 A3 8 10
As 10 12
B-25
1. a; = (30; 210) D: D2 B: B2 Bs
bj = (90; 90; 90) A1 4 7 D 5 8 11
dr=(160; 120) A 7 10 D, 11 14 17

AiB1=2; AiB>=3; A1B3 =4
YMoOBa: MONUT BCiX TPhOX CIOXKMBAYiB 3aJ0BOJIbHUTH MTOBHICTIO.

B-26
1. a; = (70; 100; 20; 80) D: Dq B: B>
bj = (80; 80) A1 6 8 D1 4 5
dr = (150; 150) A, 10 12 D- 12 4
AiB1=3; AoBx=2 As 14 16
As 18 20

YMoOBa: MpOAYKIIIIO TPETHOTO 1 YETBEPTOro MOCTa4aIbHUKIB BUBE3TH TTOBHICTIO.

B-27
1. a; = (150; 30; 80; 30) D: D2 B: B
bj=(90; 110) A1 3 7 D 3 7
dr = (150; 150) A2 5 6 D: 9 12
AB2 =2 As 4 9
Ay 8 11

YMoBa: l'[pOI[YKHiIO [ICepuroro 1 TPpETHOI'O ITOCTaYaJIbHUKIB BUBE3TH IMOBHICTIO.

B-28
1. a; = (15; 20; 25) D1 D2 B: B
bj = (20; 20) A1 6 10 D1 7 9
dr = (40; 40) A 14 11 D, 12 13
AiB1=4 As 8 5

YMoBa: NPOAYKINIO IPYroro BUPOOHUKA BUBE3TU MTOBHICTIO.

B-29
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1. ai = (150; 150) D: D2 B:1 B2 Bs

bj = (75; 105; 225) A1 5 6 D1 4 7 8
dr=(300; 120) A2 9 10 D2 12 4 5
ABs=3
YMoBa: MOMUT APYTroro i TpeThOro CIIOKUBAYIB 3aJ0BOJILHUTH TTOBHICTIO.
B-30
1. ai = (150; 210) D: D2 B: B2 Bs
bj = (90; 80; 100) At 5 9 D. 4 7 10
dr=(210; 200) A2 9 13 D 4 13 8

AB2 =3

YMoOBa: monuT TPETHOI'O CIIOKHMBa4a 3a10BOJIbHHUTHU ITOBHICTIO.

58



Jlabopamopna poooma Nod

«Mooenrosanna konaikmuux cumyauyiii. Teopisa izop»

Teoperuunuit marepian

Teopis irop — 1e po3AT MPUKIAAHOI MATEMaTUKHU, SKU BUBYAE
MaTEeMaTHU4HI MOJIE MPUUHATTA PIIICHh B TaK 3BaHUX KOHQIIKTHUX CUTYaIlIsX.
CyTb Teopli Irop MmoJiirae y BCTAHOBJICHHI ONTHUMAJIBHOI CTpATerii MOBEAIHKU B
KOH(JIIKTHUX CUTYal1sX.

MatemaTindHa MoJieinb KOHQIIKTY HA3UBAETHCSA TPOI0, CTOPOHU Y KOH(IIIKTI
— rpaBusgMH. Pe3ynbTar rpu Ha3UBA€ThCS BUTpALIEM, MpOrpamieM ado HIYHUELO.
X0A0M Ha3UMBAETHCS BUOIp rpaBLEM OAHIET 3 TIepeAOaUYEeHUX NpaBUiIaMu I'py Aiil.
Xoau OyBarOTh OCOOMCTI Ta BUIMAAKOBL. OcoOMCTHUM X1 — 1€ CBIJIOMUM BHUOIP
rpaBlisl, BUTIAJIKOBUM X171 — BUOIp i1, III0 HE 3aJIEKUTh BiJl HOT'O BOJII.

Crparterieo TpaBlisi HA3WBAETHCA CYKYIHICTh TPaBHJI, [0 BU3HAYAIOTH
BUOIp BapiaHTy Ail y KOXHOMY OCOOMCTOMY XOAi. ONTHUMajIbHOK CTPATETIEIO
rpaBlsl HA3UBAETHCS Taka, 110 3a0e3nedyye MOMy MaKCUMallbHUM BUTpail ado
MIHIMaJIbHUM mporpani. MeTta 3acToCyBaHHS MaTEMAaTHUYHOTO amapaTry Teopii IpH
B BUPIIIICHH] IPUKJIAIHUX 3aJ1a4y YIIPaBIIHHS — OINTHUMI3allisl MOBEIHKU I'PaBIIs B
CUTyallll TPUUHSATTS pIlIeHb, B SKi TOPsAI 3 HEOOOB'SI3KOBOIO HASBHICTIO
BUIAKOBHUX € OCOOMCTI (CB1I0M1) XO/IH.

B naniit maboparopHiii po6oTi Oyie po3riisigaTUcs rpa 3 1BoMa I'paBIsSIMH, B
SIKIM BUTpAIIl OJIHIET CTOPOHHU JOPIBHIOE MPOTpaIlly 1HIIOI, a CyMa BUTpAIliB 000X
CTOPIH JOPIBHIOE HYJIIO, III0 B TEOPIi irop Ha3UBaIOTh TPOIO JIBOX OCIO 3 HYJIHOBOKO
cymoro. [lomiOHI cuTyarlii € TUIIOBUMHU Y TMPAKTUYHIN JisIBHOCTI MEHEKEPIB,
MapKETOJIOTIB, CHEIHANICTIB PEKIAMHUX CIyXO0, SKi IIOJEHHO MPUIMaIOTh
pIllIEHHS B yMOBaX KOHKYpEHIlli, HemoBHOTU iH(opmMalii Tomo. OCHOBHOIO
METOI0 PO3B’S3yBaHHS 3aJad LbOr0 KJIACy € po3poOKa PEeKOMEHJAIli 11070
BUOOpPY ONTUMANILHUX CTpaTeriil KOHMIIKTYIOUUX CTOPIH HA OCHOBI 3aCTOCYBaHHS
METOJIMYHHUX IIIXOIIB TeOopii irop.

I'py 3pyuHo BijoOpakaTu TaONUICIO, M0 HA3UBAETHCA IUIATIKHOIO
MaTpulIiero, a0 MaTpulieto BUurpaiis. [narixkaa MaTpuilsg Ma€e CTUIBKUA CTOBIIIIIB,
CKUJIBKU CTparteriii y rpaBus B, 1 CTUIbKM pAJIKIB, CKUIBKU CTpaTerii y rpaBus A.
Ha meperuHi psiikiB 1 CTOBMINB, IO BIAMOBIAAIOTh PI3HUM CTPATETisIM, CTOSIThH
BUTpaIll rpasis A i, BIAMOBIAHO, Tporpaiii rpasis B.

dopmarizarris 3aa4i Teopii rpu, ToOTO MOOyAOBa TJIATIKHOI MATPHUILIl MOXKE
OyTH BaXKHM 1 HaBiTh HE3INCHEHHUM 3aBJaHHSIM YHACIHIJIOK HE3HAHHSA
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CTpaTerii, BETWYE3HOI IX KUIbKICTh, a TAaKOX dYepe3 CKJIAAHICTh OIIHIOBAHHSI
BUTpAIILY.

[3 OaraThboXx KpHUTEpIiB, sKI MPOMOHYIOTHCSA TEOPIEK Irop sl oOpaHHS
palliOHAJIbHUX BapiaHTIB pillleHb, HAUTOIIUPEHIIIUM € TEeCUMICTUYHUN KPUTEPIiit
MiHIMaKkCcy-MakcuMiHy. CyTh ITbOTO KPUTEPIIO Y HACTYITHOMY.

Hexait rpaBenr A BuOpaB cTparerito Ai, TOal y HaWripmomy pasi BiH
OTpHUMAa€E BHTpAIll, IO JOPIBHIOE Min ajj, TOOTO HaBITh TOMII, SKIIO TpaBelb B 1
3HaB OM ctparerito rpaBusg A. [lepenbavaroun TaKy MOXKJIHMBICTh, TPaBellb A Mae
BUOpaTH TaKy CTPATETi0, 0O MaKCUMI3yBaTH CBIM MiHIMAJIbHHI BUTpAIll, TOOTO

a=maxmina,.
i J :

Taka crpateris rpaBus A IO3HA4ae€TbCAd 4, 1 MAa€ Ha3BYy MAKCUMIHHOL, a

BEJIMYMHA rapaHTOBAHOTO BUTPAIIY LBOTO TPABLS HA3UBAETHCS HUMNCHBOIO UIHOIO
2pu.

I'paBens B, sikuil mporpae cymu y po3mipl €JI€MEHTIB IUIaTI>KHOI MaTpHili,
HaBMaKy Ma€ BUOpATH CTpaTErito, 10 MiHIMI3yE MOr0 MakKCUMaJbHO MOXJIMBUUN
mporpaii 3a BciMa BapianTtamu i rpaBusg A. Crpareris rpaBis B no3nauaerbcs
4yepes B, 1 HA3MBAEThCA MIHIMAKCHOI0,  BEIIMYKMHA JOTO IIPOIpally — 6€pXHbOI0

uinoro zpu, T00TO

B= mjln mIaXaij.

OntumanbHUM pO3B’SA30K i€l 3a7adl JOCITAEThCA TOJI, KOJIM >KOIHIN
CTOPOH1 HEBUTIHO 3MIHIOBATH BUOpaHy CTpPATErito, OCKIJIBKHU i1 CYMPOTUBHUK
MOX€ Yy BIJINMOBI> BUOpATH 1HIIY CTpaTerito, sKa 3a0e3MeUnTh HOMY Kpaliui
pe3yJbTar.

CkiHYEHHI 1TpH, K TMPaBUIIO, HE MAIOTh CIAJIOBOI TOUKH. SKIIO rpa HE Mae
CIJITTOBOI TOYKH, TOOTO a#B 1 a<v<p, TO MAKCUMIHHO-MIHIMAKCHI cTpaTerii HE €
ONTUMAaJIbHUMHU, TOOTO KOXXHA 13 CTOPIH MOXKE MOKpAIIUTH CBIM pe3yJbTar,
BUOWparoun 1HIMUK miaxia. OnTumaabHUM PO3B’SA30K TaKoi TPU 3HAXOIATH
[UISIXOM 3aCTOCYBAHHS 3MilaHuX cmpameciii, SiKi € TEBHUMH KOMOIHAIISIMU
MOYaTKOBUX «UMCTUX» cTpaTerid. ToOTo 3mimaHa cTpaTeris mnependaydae
BUKOPUCTAHHS KUJIBKOX «UHUCTHUX» CTPATErid 3 PI3HOIO 4aCTOTOIO.

3pa3ok BUKOHAHHA PO0OTH

[TinmpuemcTBa A i B peanizyrorh 2 BUIU MPOIYKILii: MT-CTBO A — a; ia B—Db1 i
bo. ToBapm a3 i b1, ap i by maroTeh TPHOIM3HO OFHAKOBI TEXHIKO-CKOHOMIYHI
xapaktepucTuky. [[iHa Ha OIMHUITIO MPOAYKIi a; ckianae 14 rpH., by — 17 rpH., az —
130 rpH., by — 145 rpH. PHHOK € HACHYEHNM LIMMHU TOBapaMH 1 PO3MOUICHNHN Tak: ai: D1
=6:5 ay:by=1:2. Ulonusa Ha punky peanizyerbcs 120 ox. ToBapy a; i 100 og.
toBapy b1, a Takox 50 ox. ToBapy az i 100 ox. ToBapy by. Bin nmpomaxy oj. mpoaykiiii
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a1 M-CTBO OTpuMye MpuOyTOK 3 TpH., a2 — 25 rpH. [[-cTBO A mparHe 30UIBLINTU CBOi
npuOyTKU. 715l OO BOHO PO3IISAA€E HACTYITHI MOKJIMBOCTI:
1. 3HM3UTH WiHY Ha BUPIO ai g0 12 rpH. B npoMy Bumazaky, skmio miHa Ha b; 3pocre
a00 3aJIMIIATHCS HE3MIHHOKO, ToBap D1 Oyne BUTICHEHO 3 PHHKY;

2. MABUIIMTHU IIHY Ha BUPIO az 10 135 rpH. Y 1IbOMY BHIIAIKY, SKIIO IliHA Ha D
3pocTe a00 3aJUIIUTHCS HE3MIHHOIO — (D13U4H1 00CSITU TOBApOOOOPOTY HE 3MIHATHCS.
SIk1no k miHa Ha Dy 3HU3UTHCSA — YacTKa TOBapy az Ha pUHKY ckiaae 30%.
[IpoananizyBaBIu CUTYyallil0, KEPIBHULITBO M-CTBA A JINIIIO BUCHOBKY, 110 M-CTBO B
MO>K€ BIAMOBICTH HACTYITHUM YMHOM:

1. HISIKUX 3aXO/[IB HE BXKUBATH Y BIJIMIOBIb.
2. 3HM3MTH IiHY Ha BuUpiO b2 mo 105 rpu. I 3BecTn wacTky puHKy a2 10 30% y
BUIIAJIKy MiABUIIIEHHS] 200 HE3MIHHOCTI I[iH Ha ay.
3. 3HM3WTH LiHY Ha TOBap D1 10 15 rpH. 1 y BUMAAKY 3HMOKEHHS I[iH Ha a1 — 30epertu
CUTYAIlil0 HAa PUHKY. Y BHUIIAQJKy HE3MIHHOCTI IIiH Ha a; — YacTKa a1 3MEHIIUTHCSA Ha
10% Bix moYaTKOBUX 00CSTIB (PI3UUHOTO TOBAPOOOOPOTY.
B pa3i moTpebu, KOXKHE 3 MiAMPHEMCTB MOXE CAMOCTIHHO HAIOBHUTH PUHOK
TOBapamH.
3aBaHHs: MOOyAyBaTH IUIATDKHY MATPUII0 1 BU3HAYUTU ONTUMAJIbHI
cTpaTerii 11 000X TpaBIIiB.
Po3B'si3aHHs.

Jlnst po3B'sI3Ky 3a7adi TaKoro THUITY 3aCTOCyeMO Teopito irop. Ha mepmiomy
erari OyayeMO IUIaTIKHY MaTpUIIO, Ha JIPyroMy — IIYKAEMO CTparTerii s
KOKHOT'O 3 I'PaBIIiB.

Po3MIpHICTh IUIATDKHOI MaTpHIll BHU3HAYAETHCS KIJIBKICTIO CTpaTerii
KOKHOrO TrpaBis. B HamioMy BHMNaaKy pO3MIPHICT Marpuii Oyae 2 X 3.
Enementun wmatpuiil OynemMo po3paxoBYyBaTH SK BHUIpall y HOBIH cuTyarui
MIOPiBHSHO 31 CTApOlO, a came:

EnemeHT MaTpuill = HOBUM NMPUOYTOK — CTapuid MPUOYTOK.

a,, =1- (120 +100) —3-120 = —140

a,, =1-(120+100) —3-120+ 0,3 (50 + 100) - 25 — 25 - 50 = —265
a, =1-120—3-120 = —240

a,, =30-50— 2550 = 250

a,, =30-0,3-(50+100) —50- 25 =100

a,, = 30-50—25-50+0,9-3-120 - 3-120 = 214

TakuM 4YMHOM, OTPUMAHO HACTYIHY IUIATIKHY MaTPHIIO:

[-140 -265 -240
| 250 100 214

[IlykaeMo HUKHIO 1 BEPXHIO I[IHY TPH:
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o = MBx min a,; = max {~ 265; 100} =100
1 J

S =min max a;, = min {250; 100; 214} =100
i i

Sk 6aunMo, HMKHS 1 BEpXHS I[IHA TPU € OJHAKOBUMHU, TOOTO 3a7auy Teopii
IrpY MOXHaA PO3B'SI3aTH B YHUCTUX CTparerisix. BiamoBimHo, ana rpaBus A
ONTHMAaJIBFHOIO OyJIe Apyra CTpaTeris, I TpaBIs B — TakoX Apyra.

3aBaaHHs J1a0opaToOpHOI po0OTH

[TinmpuemctBa A 1 B peanizyroTh 2 BUIU MPOAYKIII: T-CTBO A —ai 1 az; B —
b1i bz. ToBapu aiibi, azi bz maroTe mpuOIM3HO OHAKOBI TEXHIKO-€KOHOMIYHI
xapakTepucTuky. 1lina Ha oxuHuUIIO TpoaykIii ai ckiaanae (20 + N) rp. ox., by —
(25 + N) p. ox., a2 — (50 + N) rp. ox., b2 — (53 + N) rp. ox. llloaHs Ha pUHKY
peamizyerbess 100N ox. ToBapy ai i 110N ox. ToBapy D1, a takoxx 150N og.
toBapy a2 i 180N ox. ToBapy b2. Bix nmpomaxy oj1. mpoAyKiiii a1 I-CTBO OTPUMYE
npuOyTok (N + 5) rp. ox., a2 — (N + 10) rp. ox. [I-ctBo A npartue 301JIBITUTH CBOT
npuOyTKH. [[7151 IbOro BOHO pO3TJIsiia€ HACTYITHI MOKJIMBOCTI:

1. 3um3uTH 1iHY Ha BUpIO a1 Ha (2N + 5)/3 rp.oa. B upbomy BUNAAKY, SIKILIO
iHa Ha D1 3pocTe ab0 3aIUIIMTHCS HE3MIHHOIO, TOBap D1 Oyle BHTICHEHO 3
PHUHKY;

2. maBunuTyd 1iHy Ha Bupi6 a2 Ha 0,4(N + 10) rp.og. ¥V mpomy
BUIIAJIKY, SKIIO IiHa Ha D2 3pocTe a00 3aNMMIINTHCA HE3MIHHOIO — (Pi3udHi 00Csru
TOBapPOOOOPOTY HE 3MIHATHCA. SIKIO XK IiHA Ha D2 3HU3UTHCS — YACTKa TOBAPY a2
Ha puHKY ckiane 30%.

3. 3HU3UTH 11IHY Ha BupiO az HA 0,6(N + 5) 1 y BUnajaKy He3MIHHOCTI 200
HiZBUILIEHHS IIiH Ha D2 — CKOpOTHTH YacTKy pUHKY ToBapy D2 Ha 15% Bim ii
MIOYaTKOBO1 BEJIMYMHHU.

IIpoananizyBaBImIM CHUTYyallil0, KEPIBHUITBO TM-CTBa A JIHILIO
BHUCHOBKY, 1110 M-CTBO B M0Oke BiJINOBICTH HACTYITHUM YHMHOM:

1. HISIKUX 3aXO/I1B HE BXKUBATH y BIJIIIOB1/Ib.

2.  3HW3UTH 1iHy Ha BupiO b2 mwa 0,5(N + 10) rp. ox. I 3BecTn yacTky
puHKY az 10 30% y BUMAAKY MiJIBUIIEHHS a00 HE3MIHHOCTI I1iH Ha a2. Y BUMAJKY
3HIDKCHHSI I[IHM Ha a2 Ha BEJIUYMHY, HE Oimblny 1uranoBoro nmpuoyTtky (N + 10),
00csIri TOBapOOOOPOTY HE 3MIHSTHCSI.

3. 3uwmsutH niny Ha ToBap b1 Ha (N + 7)/3 rp. ox. 1 y BUNAJKY 3HUKCHHS
I[iH Ha a1 — 30eperTu CUTyallil0 Ha PUHKY. Y BHUIAJKy HE3MIHHOCTI I[IH Ha a1 —
yacTka a1 3MeHmuTbcad Ha 15% Big mouyaTkoBuUX 00CsTiB  (hI3UYHOTO
TOBApOOOOPOTY.

B pa3i moTpebu, KokHE 3 MANPHEMCTB MOXKE CAaMOCTIMHO HAIOBHUTHU
PHUHOK TOBapaMH.

3aBaaHHs: MOOyayBaTH IUIATDKHY MAaTPULIO 1 BU3HAUUTU ONTHUMAJIbHI

cTpaTerii 11 000X TpaBIIiB.

62



IHumanna niocymKo6020 KOHmMpPOI0

1. [Tonstrsa onepartii. [Ipeamert Ta 3aBIaHHs JOCTIIKEHHS ONEepaItii.

2. OCHOBHI eTanu JTOCIKSHHSI OTIepallii.

3. OcHoBHI 3a/1a4il yIpaBiHHS, K1 PO3B'I3YIOTHCSI METOIAMUA MaTEeMaTHYHOTO
MpOrpaMyBaHHS.

4.  3ajgava BU3HAYEHHS ONTUMAJIBHOI BUPOOHUYOI IPOrpaMHu.

5.  3agava oNTUMaIBbHOTO PO3MOLTY BUPOOHUYHX MOTYKHOCTEH.

6.  3amaua nmpo mpu3HAYEHHS HA MOCAAdY.

/.  3amauda KOMiBOsDKeEpA.

8.  3amava onTUMaJBHOTO PO3MOLTY KaIiTaJOBKIaICHb.

9.  ExonomiuHa i MaTeMaTH4YHa MTOCTAaHOKA 3a]1a4l JJIHIHHOTO MporpaMyBaHHS.
10. KanoniuHa opma 3anucy 3aadi JiHIKHOTO POrpaMyBaHHS.

11. IlpaBuna 3BeaeHHsA 3ajayl JIHIMHOTO NPOrpaMyBaHHA [0 KaHOHIYHOTO
BU]TY.

12.  OcHoBHi etamnu rpadiyHOro po3B'A3Ky 3a7a4i JIHIKHOTO MPOrpaMyBaHHS.
13. TI'padiune TaymaueHHs 3a1a4i JIHIKHOTO MPOTpaMyBaHHSI.

14. AnbTepHaTUBHUN ONTUMYM Ta Moro rpadivyHe TIyMadyeHHS.

15.  Aaroput™m npsiMOro CUMILJIEKC-METOTY.

16. Meroxa mTydHOro 0a3ucy.

17. Anroput™m JBOICTOrO CUMILJIEKC-METOY.

18. IIpaBuna moOymoBH ABOICTOI 3a/1adi.

19. CumeTpuuHi i HECHUMETPHYHI JIBOICTI 3a/1a4i.

20. Teopemwu ABOICTOCTI Ta iX EKOHOMIYHHUI 3MICT.

21. BzaemMo3B'\I30K MDK TpsAMOIO 1 JBOICTOK  3ajadyaMH  JIIHIMHOTO
porpamyBaHHS.

22. ExoHOMIYHa iHTepmpeTaliss TmpsMoi 1 JBOICTOI  3amad  JIHIHHOTO
porpamMmyBaHHS.

23. JIBOICTI OIIIHKM Ta CTaTyC PECypciB B OKOJII ONTUMAJIBHOTO IUIAHY 3ajadi
JHIMHOTO MPOrpaMyBaHHS.

24. OmuiHka peHTabeIbHOCTI MPOAYKIIil Ta piBHS AEPILUTHOCTI PECYPCIB.

25. ExoHOMIYHa Ta MaTeMaTU4YHa TOCTAaHOBKA TPAHCIIOPTHOI 3a/1aui.

26. IlpaBuna moOya0BU NEPIIOTO OMOPHOIO IJIAHY TPAHCTIOPTHOI 3a/1a4i.

27. Bunaaok BUPOKEHOCTI OMIOPHOTO IIJIaHy TPAHCIIOPTHOI 3a/1aul.

28. 'YMOBHU ICHYBaHHS PO3B'I3KY TPAHCIIOPTHOI 3a/1a4i.

29. Meroa nmoreHmiais.

30. JIBoxeTamHa TpaHCHOPTHA 3aj/1aya.

31. [IlocraHoBka 3aja4i mapaMeTPUYHOTO MIPOTPaMyBaHHS.

32. BwusnaueHHs ONTHUMAaJIbLHOTO MJIaHy 3a/1a4i apamMeTpUYHOrO

porpamMyBaHHs Ta KiHIIB TPOMIXKKY ONTUMAaJIbLHOCTI.

33.

3agavya mapaMeTPUYHOTO TMPOrpaMyBaHHS 3 TMapaMeTpoOM B ILJILOBIN

byHKIIII.
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34. llinouucnoBe  mnporpamyBaHHs.  [lpukimagm  eKOHOMIUHHX  3ajaa4
[IIJIOYUCIIOBOTO TTPOTrpaMyBaHHS.

35. Merona 'omopi.

36. HemniniitHe nporpamyBanHs. MeToa MHOKHUKIB Jlarpanxa.

37. 3anmaui nuHaMivyHOTO mporpamysans. [Ipuniun bemnmana.

38. TloHATTS Mpo cTOXacTUYHE MPOTrpaMyBaHHSI.

39. Tlonsarrs kondmiktHOi cutyarii. [Ipeamer Teopii irop.

40. 3HauuMMICTh amapary Teopii Irop B TPOIECI MOJETIOBAHHS OKPEMHX
ACIEKTIB AiSTTbHOCTI MiAMPUEMCTBA.

41. TloHATTS HWKHBOI i BepxHbOI WiHK Trpu. CimioBa Touka. IX ekOHOMiuHMIA
3MICT.

42. Tlomyk onTUMalIbHUX PIIIEHb B YUCTUX CTPATETIsX.

43. Tlomyk onTUMalbHUX PIIIEHB B 3MIIIAHUX CTPATETIsIX.

44. Tlouarrs rpu 3 npupojor. BigmiHHOCTI 3amay irop 3 HPUPOJOD Bij
KJIACUYHMX 3a]1a4 Teopii irop.

45. Kpurepii Banbna, ['ypsima, Ceimka, baiteca-Jlannaca, m0oMiHyrO4Oro
pe3ynbTaTy.

46. Monenb NpURHATTSA PIlIEHb 3a TOTIOMOTOIO MOOYI0BH JIepeBa PillleHb.

47. ExoHOMIYHa IHTEpIIpeTalliss Po3B sI3KIB KJIACUYHOI 3ajJadl Teopii irop Ta
3a7a4i Tpy 3 IPUPO/IOKO.

48. TloHaTTs Ta MeTa yIpaBJIiHHS MaTepiaIbHUMH 3aIllaCaMH.

49. Mogeni ynpaBIliHHS MaTepiaIbHUMH 3aIllacaMH.

50. OpmHOmpOIyKTOBa J€TepPMIHOBaHA MOJICNb YIPABIIHHSA MaTepialbHUMH
3aracamu.
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