Jlexuis 4. IlnanyBanns npouecis B 'BC
4.1. 3aranbHi MoJ10KeHHSA

OueBuaHO, MO e(peKTUBHE YIPABIIHHA MiATIPHEMCTBOM HEMOXKIHBO
0e3 3araJbHO3aBOJACHKOrO IUIaHyBaHHsA. ONTUMI3alis IUIaHYBaHHS — L
OCHOBa [ISUTBHOCTI Cy4acHOTO IANIPUEMCTBA, sKa HalpaBlieHa Ha
Ii/IBUIIEHHS] TPOAYKTHBHOCTI Ipalli, 3HW)KEHHsI co0iBapTOCTI BUPOOIEHOT
NPOXYKIii, palioHaJbHE BHUKOPHCTaHHS pECypciB, 1 SK pe3ylbTaT —
MiABUIICHHS PEHTA0CIBHOCTI MiAIPUEMCTBA.

Tun BUpoOHUIITBA, HOTO CEpiliHICTh, TPUBAIICTH BUPOOHHYOTO LIUKITY,
CTYIIHb TEXHOJOTIYHOI CKJIaJHOCTI BUPOOHHUIITBA MPOAYKIii, CTa0iIbHICTE
BUPOOHWYMX 3aBJaHb Ta Taly3eBa cHeludika MIANPUEMCTBA 3HAYHOO
MIpOI0 BH3HAYAIOTh OpTaHi3amilo, METOJM Ta KIIOYOBI 3aBIaHHS
3araJbHO3aBOJICHKOTO IIaHYBaHHA. 3a/adi IUIAaHYBaHHS pI3HUX piBHIB
ynpaBiiaHA (auB. puc. 4.1) € omHUMH 3 BH3HAYaJbHHUX 3a/ad, IO
3a0e3meuyroTh CKOOPINHOBaHE (PYHKIIIOHYBaHHS BUPOOHUIITBA B IIIJIOMY.

B opranizaiiifHo-eKOHOMIYHUX CHCTEMax B IPOLEC] IIaHYBaHHS Ha
micTaBi  100anbHOI METH BHM3HAYAKOTh I[UIl  YIOPaBIiHHSI — BCiMa
MiAPO3iIaMA TaKMM YHHOM, 00 3a0e3MeYMTH BHUKOHAHHS IUIAHOBOTO
3aBJiaHHs, SKE perjiaMeHTye oOcCsr, HOMEHKJIATypy, TepMiHH Ta YMOBH
BUKOPHCTAaHHS BHUPOOHMYHMX pecypciB. 3arajbHO3aBOJCHKE IUIAHYBAaHHS
3MIACHIOETHCS HA Pi3HI Mepiou yacy AJs BUPIMICHHS Pi3HHX 32 CTPATETIENO,
MIEPIIOYCPTOBICTIO 1 TIMOOANBHICTIO 3amad. B 3B’s3ky 3 muM BHpOOHHMYE
IUTAHYBaHHS 3IMCHIOEThCS B TPH €TaIlM, a caMe: CTpaTeridHe, 00’€éMHO-
KaJIeH/IapHe Ta OlepaTHBHE MIaHyBaHHs (puc. 4.1).

Ha I erami — erami crpareriyHoro mIaHyBaHHSI 3IiHCHIOETHCS
(opMyBaHHS  OCHOBHOTO BHPOOHHMYOTO IUIAHY, IO  MOKJIMKAaHHH
chopmyBaTu O6agaHC MiX OTpedaMu 30yTy 1 MOXKIMBOCTSIMA BUPOOHHIITBA
B ILIIOMY.

Ha II eram — erami 00’€MHO-KaJeHIApPHOI0 NJIAHYBAHHS
3MIACHIOETECS GOpPMYBaHHS BHpOOHIUOI mporpamu. BupoObrnda mporpama
— IIe CYKYHHICTh 00'€eMHO-KaJIeHIapHUX BHUPOOHMYMX IUIAHIB MiAPO3JILNTIB,
MTOKJINKAHUX 3a0€3NeUnTH PiBHOMIPHY, PUTMIYHY pOOOTY BCiX BHPOOHHYINX
MIPO3AUIIB I BUKOHAHHS OCHOBHOTO BUPOOHHMYOTO IUIaHY Ta PEAIbHUX
JIOTOBOPIB 1 BHpOOHMUYMX 3aMOBIeHb. O0’€MHO-KaleH/IapHe IUIAaHYBaHHS
JI03BOJISIE IUIAHYBAaTH OJHOYACHO TEpMiHM W 00'eMH BHKOHYBAaHUX Ha
MAIPUEMCTBI poOIT y IiIoMy Ha Bech mepedadyeHuil mepioj 4acy — pikK,
KBapTai, Micsmp 1 T.1. KaneHnmapHe ruraHyBaHHS Iiepedavae IeTali3alio
BUPOOHMYOI MpOrpamMH BHITYCKY NPOAYKII 3a 4acOBUMHM iHTEpBaJlaMH B
MeXaX BCTaHOBJCHOTO IIJJAHOBOro mepiony. Pesynbratom € 4acoBe
YIOPSAAKYBaHHS KOMIUIEKCY 3alUIaHOBaHMX poOiT mporpamu. Yacose
YIOPSAAKYBaHHS BUPAXKA€ETHCSA y BU3HAYCHI CTPOKIB ITOYATKY Ta 3aBEPIICHHS



BHKOHaHHA poOiT. ToOTO KameHmapHUH IJIaH BU3HAYAE, CKITBKHU MPOIYKIIT
HEOOXiJTHO BUTOTOBUTH y KO)KHOMY iHTEpBaJi BCTAHOBJICHOTO IEPioAy.
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Puc. 4.1. Cxema 3a2a16H030800CbK020 NAAHYBAHHS

Ha III erami — erami omepaTMBHOTO NJIAHYBAHHS, 3/iHCHIOETHCS
OpraHizaiiss ONepaTHBHO-TUCIIETYCPCHKOTO YIIPABIIHHSA BHPOOHUIITBOM.
OnepaTtuBHE IJIaHYBaHHS IPYHTYETbCSl Ha JjeTamnizauii  iHdopmaril
BHKOHABIB IIOJO PaHillle PO3PaxOBAaHOTO KaJEHIAPHOTO IUIAHY BHUIIYCKY
NpoXyKLii B MeXax 3aJaHOro IUIAHOBOTO IHTepBajly. Pe3ynbraTom
BUPIMICHHS [[1X 33]a4l € IIPOCTOPOBE Ta YaCOBE YIOPSAKYBAHHS KOMILIEKCY
3ammaHoBaHuX poOiT. IIpocTopoBe yMOpPSIKYBaHHS BHUPAXKAETHCS Y
BHM3HAYCHHI KO’)KHOMY BHKOHABIIIO MTOOTEPAIIHOTO TUTaHy pPOOiT, a yacoBe
— BCTAHOBJICHHS YePTOBOCTI HAJIXOXKCHHS a00 TepMiHy BUKOHAHHS POOIT.



YV I'BC omnepatuBHWMIA MIIAHOBUH 1HTEPBA, K MPABUIIO, HE MIEPEBUIILYE
3MiHM (700M), a BUkoHaBIeM € TO.

IcHyIOTH pi3HI HAYKOBi MeTOAM BUPOOHNYOI0 MJIAHYBAHHS, a CaMe.

1. nHopmamuenuii mMetox — mependadae OOOB'SI3KOBY HASBHICTH Ha
HAPUEMCTBI YHI()IKOBaHOI CHCTEMU HOPM 1 HOPMAaTHBIB;

2. banancosuii METOJT — PErIIaMEeHTY€E BIJHOUIEHHSI MK BUHUKAIOUUMHU
BUPOOHUYHMMU MOTPEeOAMU B pecypcax i MOUIyKOM JKeped iX MOKPUTTS;

3. po3paxynko6o-ananimuunui ~ METOX —  3aCTOCOBYETBCS  JUIA
PO3paxyHKY 1 MOJaIbIIOro MOHITOPHHT'Y OCHOBHUX IIOKa3HHKIB TUIAHY;
4. exoHomiko-mMamemamuyHuii  METOJl —  3aCTOCOBYETHCS  NPHU

po3poOKax OCHOBHHX €KOHOMIYHHX MOJEINEH IUIaHy, IO JAa€ MOXKIHBICTH
BHOpaTH HaHOUTBII ONTHMAIGHUH BapiaHT. 3amadi, MO PO3TIAAAIOTECS B
JAHOMY TOCIOHUKY, BUPIIITYIOTECS 13 BUKOPUCTAHHIM JAaHOTO METOLY;

5. epaghoananimuynuii.  memod — 3aCTOCOBYETBCA [UISL  aHAJI3y
JOCATHYTHX PE3YJIbTATiB 3 00OB'SI3KOBIM BUPAKCHHAM OTPUMAHUX ITaHHX B
rpadiYHOMY BUTIISI;

6. npoepamno-yinboeuli MeTox — BiANOBiZae 3a  OQOPMIICHHS
BUPOOHHMYOr0 IUIaHY y BHIVISAI LJIBOBOI MPOTpaMU, sKa IPYHTYEThCS Ha
peaiizaiiii KOMIUIEKCHUX 3aBJaHb, 110 00'€IHAHI €IMHOIO METOI 1 MArOTh
BIJINIOBITHUI THMYACOBOI PETIIAMEHT.

4.2. T'ocionapcbKo-BUPOOHMYI 3a4a4i NMPU NJIaHYBaHHi, MOJeTIOBaHHI
Ta Bepudikauii npoueciB y rHy4KuX BUPOOHHYMX CHCTEMaX

P €3yJIbTATOM BI/IpO6HI/I‘IOFO IJIaHyBaHHS € IUIaH.

IInan - me JAOKYMEHT, IO OXOIUIIOE BeCh KOMILIEKC
A BHPOOHMYOI, rocrnoaapcbkoi Ta ¢iHaHCOBOI AisVIBHOCTI 3a
I? BCTAHOBJIEHMH nepioz.

B 3anexHOCTI Bill 3MICTY I'OCIIOAPCHKOI iSUIHOCTI Ha MiINPHEMCTBI
3IICHIOETCS TUIAHYBaHHS BUPOOHUIITBA, TUIAHYBaHHS 30yTy, TUIAHYBaHHS
MaTepialbHO-TEXHITHOTO [IOCTayaHHS, ¢inaHcoBe IJIaHYBaHH,
TUTAaHYBaHHS TEXHOJIOTIi, BUOIp 001aTHaHHS TOIIO.

3anadi, 1110 HEOOXIHO BUPIIIYBATH NPH IUIAaHYBaHHI BUPOOHUIITBA, €
HaWOIIBII TPYAOMICTKUMH 3a/1a4aMH 3arajlbHO3aBOJICHKOTO IUIAHYBaHHS 1
BiOOpaXkarOTh yCKHO CKJIAIHICTh OpraHi3aliiHUX, EKOHOMIYHHX Ta
BUPOOHMYMX TIPOIECiB, IIO0 BHUHHUKAIOTh Ta (yHKIioHyloTh y ['BC.
XapakTepHOIO MPU LOMY € HEOOXiHICTh ONTHMI3aliHOTO IIaHYBaHHS,
AKe TIOJIATa€ y BHU3HAYEHHI NESIKOr0 HAWKpamoro pilleHHs i3 KiHIeBOl
MHOXHHH MOXJIMBUX BapiaHTIB NMPH NEBHUX OOMEXEHHSX, IO mepeadadae
BU3HA4YCHHS Ta ()OPMYBAHHS TaK 3BAaHOTO ONTHUMAJIBHOIO MJIAHY, B SIKOMY
MoOXe OyTH BiIOOpakeHO, HANPHUKIAA, KUIbKICHE CITiBBIIHOIICHHS MiX



OKpPEeMHUMH BHJIaMH TIPOAYKIIii y 3araibHOMY 00cs3i ii Bumycky. Ha ocHOBi
TaKOTO ONTHMAJBHOTO IUIAHYy NPUHAMAETHCS BIAMOBIIHE OOIPYHTOBAaHE
pIIIeHHS TIPO AOIIBHICTD BUIYCKY THX BHIIB NPOAYKIii, TUTOMa Bara
SIKMX B 3aTaJJbHOMY ii 00Cs31 BUITYCKY, BiIITOBITHO 0 ONITUMAIBHOTO TUIAHY
€ TOCUTh BHCOKA.

OnTuMajJbLHUAM IUIAHOM HAa3MBAIOTh IUIAH, Y IKOMY Ha migcTasi
€KOHOMIKO-MATEMATHYHOI0 METOly BUPOOHHYOI0 IUIAHYBAHHS
w po3paxoBaHO Ta  OOIPYHTOBAHO  CHiBBiTHONIEHHSl  MiX
SN CKIIA0BHMH  IOCHOJAPCHbKOI  JisJIBHOCTI  miAnmpueMcTBa
e (HampurIaA, KiIbKiCHe CHiBBiTHOIIEHH MK OKpeMHUMU
I} BUJAAMH NPOAYKUIil y 3arajbHoMy 00csi3i il BHIIyCKY) TaKMM
YHHOM, IO #HOro BHKOHAHHA 3a0e3MeYnTh JOCSTHEHHS
rjodajbHoi MeTH (HAampukjIal, MiHiMi3alilo BHPOOHHYHMX
BUTPAT, MAKCUMIi3alilo NpudyTKy TOLIO).

OueBHIHO, 1[I0 TpaBWIbHE PpO3B’s3aHHA 33jJa4y  IUIaHYBaHHS
BUPOOHMIITBA BIUIMBAE Ha €(EKTUBHICTh (DYHKLIOHYBaHHS IiJIPHEMCTBA B
uitomy. ToMy TpHM 3aranbHO3aBOJICHKOMY IUIaHYBaHHI OCOOJHMBa yBara
MOBUHHA NPHUIUIATHCS MIIBUILEHHIO SKOCTI Ta 3MEHIICHHIO TPYIOMICTKICTh
NPUIHATTS pillleHb, $KI BUHUKAIOTh NPH PO3B’SI3aHHI TakuX 3a/ad.
3a3HaueHe CIIOHyKa€ [0 BHKOPHCTaHHSI CydJacHHX 3aco0iB THY4YKOl
aBTOMATH3alii i3 BHKOPHCTAaHHAM HOBITHIX iH()OpMAIIfHAX TEXHOIOTIH,
MTOKJIMKAHUX TiJBHIIUTH SKICTh Ta 3MCHIIUTH TPYIOMICTKICTh IPOIECIB
PO3B’sI3aHHS IUX 33/1a4.

IIpn BupimeHHI 3agad IUTAHYBaHHS BHPOOHHITBA PO3B’SI3YIOTh
MHOXXHUHY TUTIOBHX 3a]1a4, IKi yMOBHO MOXKHA PO3JIUTUTH HA JIBI TPYIIH.

Ilepwy 2pyny yTBOPIOIOTH TaK 3BaHI 3aJadi ympaBJiHHS 30yToM
NpoayKuii, siki po3B’sI3ylOThCS Ha PIBHI aJIMIHICTPATUBHOTO YIIPaBIiHHSI
(zuB. puc. 4.1) I'BC. Takumu 3aauami €:

> pi3HOMaHiTHI TPAHCHOPTHI 3a1a4i, 110 NepeadayaroTh, HAIPUKIIAL,
BU3HAYCHHS ONTHUMAJBHOTO MAapUIPYTy MEepEeBE3eHHS MNPOIYKIIT Bif
MOCTAa4YaJIbHUKIB 10 3aMOBHHKIB, a00 TIOCTa4aHHA CHPOBHHH MIiX
CTPYKTYPHAMHU  OIWHUIIMH  IATNPHEMCTBA 3  METOK  MiHiMi3amil
TPAaHCIIOPTHUX BHUTpAT, a00 aHaji3 PO3MIMIEHHS CTPYKTYPHUX MiJpO3J]iIiB
i AIPUEMCTBA,

> 3amadi (pOPpMyBaHHS ONTHMAJIBLHOI BHUPOGHUYO-TOPriBENbLHOI
MPOrpaMu 3 BUITYCKY BJIACHOI HPOJYKUII Ta MpuaAOaHHS TOTOBOI y 1HIIOTO
BUPOOHMKA 3 METOI0 MaKCUMi3alii MpHOYTKY TOIIO.

OueBnaHO, mO poOOTa BCIX OpraHi3aliif-BUPOOHMKIB B CydacHHX
eKOHOMIYHUX yMOBaxX OyIyeTbCcS Ha MPHUHIIMIIOBO HOBUX MiAX0JaX, IIO
HaWOUIBII CYTTEBO TPOSBISETHCS y cdepi 30yTy TOTOBOI Mpomykiii. B
YMOBAax XOPCTKOI KOHKYPEHIIil TOJIOBHUM 3aBJAHHSAM CHCTEMH YIPaBIIiHHS



30yTOM € 3aBOIOBAaHHSI 1 30epeKEHHsI OpraHi3allielo Kpalloi 9acTKA PUHKY 1
YTpUMaHHSA IIepeBary HajJ KOHKYPEHTaMH B OOpaHOMY CETMEHTI.

Hespaxaroun Ha Te, mo 30yT — Iie 3aBepIIaJbHUN eTam isUTbHOCTI
BHpOOHMKA, caMe BiH NOBWHEH BH3HAYATH BCIO CTparterito 30epiraHHs Ta
pyXy ToBapy i BUPOOHMITBA B LIJIOMY, a €Tal IUIaHyBaHHS 30yTy —
nepeyBaTH BUpoOHHYiH cTaznil. OCHOBHUM IPUHIMIIOM 30yTy € eeKkTHBHA
peaiizamlisi MPOAYKIII Ta MOCIYr Ha IEBHUX pPHHKaX y 3alUIaHOBaHUX
oOcsirax. Best cykynHicTh Jiii 3 ympaBiiHHS 30yTOM YTBODIOE 30YyTOBY
MOJITUKY OpraHizauii 4¥ MiANPUEMCTBA, sIKa Nependavyac BUKOPHCTaHHS
psny cTpareriid, B ToMy 4ucii i pOpMyBaHHS aCOPTUMEHTY BHIOTOBIICHHS
TIPOAYKITiI.

ToMy JOCHTBH BaXIIHBOIO € Opyza Zpyna 3aiad, 10 BUPILIYIOTHCS MPH
IUTaHyBaHHI BHUpOOHHMITBA. lle 3amaui ympaBJiHHA MaTepiajbHO-
TeXHiYHMM NOCTAYAHHSM Ta PO3MOALIOM pecypciB Il BUTOTOBJICHHS
MPOAYKIl, IO pPO3B’S3YIOTBCI Ha PIBHI VIPABIIHHA MiAPO3IiIaMu
miAmpHeMcTBa (MEeXaMd, JiHISIMH, IUTGHUISIMA). TakuMH 3amadaMu €
PI3HOMaHITHI 33/1a4i, 1110 TIOB’sI3aHi 13 BU3HAUCHHSIM:

> ONTHMAJILHOTO BUIYCKY NPOXYKIIIi;

> ynpaBJiiHHS TOBAPHO-MATEPiaJIbHHMHU 3aMACAMH IIiIPUEMCTBA,
[0 TOJIATAl0Th Y 3HAXO/PKCHHI OMTUMANbHOI KOMOIHAII Pi3HUX BHIIB
NpOoXyKUii [uis 11 30epiraHHs Ha CKIIaaax;

> ONTUMAJILHOTO PO3MOJiIEHHsI PecypciB  IMiANPUEMCTBA TIpU
IUTaHyBaHHI BUPOOHUIITBA TOIIO.

OCHOBHOIO XapaKTEpHOIO PHCOI0 BCiX BHIIE NEPETiueHHX 3ahad € Te,
o0 BCi BOHM € 33JladaMd ONTHMI3allii, BHpIMICHHS SKAX Iepeadadae
OTPUMaHHA B IIEBHOMY 3HAuYeHHI JESIKOr0 HAHKpamoro pe3ysibTaTy 3a
TIEBHUMHU KPHUTEPISIMH ONTHMAaJbHOCTI. TOOTO BH3HAYEHHS ONTHUMAaJIbHOTO
IUIaHy, SKMH B 3QJISKHOCTI BiJ YMOBH 3ajaui BijoOpaxkae, HampuKIaj,
KUIBbKICHE CIIBBIAHOIICHHS MIXK OKPEMHMH BHJAMH MPOAYKIi Y
3arajbHOMY 00cs3i i1 BUmycky (Wis 3ajau yHIpaBiiHHS MaTepiajbHO-
TEXHIYHMMH [IOCTAQUaHHAM Ta PO3IOJALJIOM pECypciB); ONTHMATbHUA
MapUIPyT MEePEeBE3eHHs NPOIYKLIT BiJl TIOCTA4YaIbHHUKIB 10 3aMOBHHKIB (JJ151
3a/1a4 yIpaBJIiHHS 30yTOM MPOAYKIIii) TOIIO.

& Kpurepiii ontuManabpHOCTI B ONTHMIi3alidHUX 3aJadax — II€
= ciosecHe  ab0  marematuyHe (OPMYIIOBAHHS  HAMKpAmoro
¥ pe3ynbTary, SIKMi Ha3MBAIOTh IUILOBOIO (DYHKITIEO.
LinsoBa GpyHKUis oNHCye MaTeMaTHYHY 3aJISKHICTh Pe3yJIbTaTy
BiJl CTaHy CHCTEMU.

OpHUM i3 METO/IB, IO TO3BOJISIOTH BUPINTYBAaTH ONTHUMI3alliiHI 3a1adi,
€ METOJH JiHIHHOTO TPOTpaMyBaHHs, 10 TiCHO TOB’S3aHi i3 MPaKTUIHUMHU
po0JIeMaMy ONTUMAIBHOTO IJIaHyBaHHS BUPOOHUIITBA.



4.3. dopmaJtizauisi Ta METOIHKA P03’ sI3yBaHHA 3a1a4 MJIAHYBaHHS
BHPOOHHITBA

4.3.1. 3araabHa mNocCTaHOBKa Ta ¢opmaiizoBaHuii omuc 3aaaq
IJIAHYBAHHS BUPOOHHMITBA

3ajgaui, sIKi BHHUKAIOTh IpU MPOEKTYBaHHI, MOJCIIOBaHHI Ta
Bepudikamii npomecis y I'BC, € TumoBuMu 3agadamu, Mo BiZoOpakarTh
KOHKPETHI BHPOOHHMYO-TOCIOJAAPCHKI CHUTYyalli, SIKI B TOMY YH IHIIOMY
BUTJISIII IHTEPIPETYIOTHCS SIK OJHOKPUTEpiaibHi 3ahadi PO ONTHMajbHEe
BUKOPHCTAaHHS 0OMEKEHHUX PECypCiB.

Taki 3amaui po3B’SA3YIOTHCS METOJAMH JIIHIHOTO NpOrpamMyBaHHS
(JIIT) — mHaiOimeII poO3pOOJEHOTO i HIMPOKO 3aCTOCOBYBAHOTO PO3ILIY
MaTeMaTHKH, [I0 BHBYAE METOAW BHPILNICHHS EKCTPEMAaJbHHX 3ajady, SKi
XapaKTepU3yIOThCS JTHIHHOI 3aJeKHICTIO MK 3MIHHAMH 1 JiHIHHAM
KpHUTEPIiEM ONTUMAIFHOCTI.

Tepmin "zinitine npoecpamyeanns" ~BUHHK SK  pe3yJbTaT
HETOYHOTO Mepeknaay anrmiiicekoro "linear programming”.
Opne i3 3HavyeHb cjoBa "programming" — ckiIajaHHS IUIAHIB,
ianyBanHs. OT)Ke, NPaBWIBHUM IIE€PEKIaJOM aHIITIHCHKOTO

O) "linear programming" Gyno 6 He "ainitine npozpamysanns", a
"ninitine naamyeéanns", 1Mo OUIBLI TOYHO BifOOpaXkae CYTHICTb
BHpimryBaHuX 3amad. OfHaK, TEpPMiHU JiHIHHE TPOTPAMyBaHHS,
MaTeMaTHYHEe TPOTpaMyBaHHS 1 T.O. B HaIIii JiTepaTrypi CTaiu
3araJIbHONPUITHATHMH.

Bupimenns 3agaq JII1 nonsrae y BiIyKanHi eKCTpEMaIbHUX 3HAYECHBb
ITb0BOI (DYHKIIi cepel MHOXHHHU ii MOXIUBUX 3HAueHb MpPU JIHIHHHX
0OMEKEHHSIX.

dopmanizoBanuii  omuc  Oynab-skoi  3amaui  JIII  mepenGavae
(dhopmyBaHHS Tl EKOHOMIKO-MATEMAaTHYHOT MOJIEII, SIKA MiCTUTh:

> uiaboBy Qynkuiro (4. 1), onTuMansHe 3HaYEHHS KO (MaKCUMyM
9 MiHIMyM) TOTPiOHO 3HANTH;

> o6mexennst (4.2) y Bursai CUCTEMH JiHIMHMX DIBHAHB a0o0
HepiBHOCTEHf;

> ymoBY HeBia’emHocTi sMinnux (4.3).

VY3araspHeHa MOJIeJIb 3a/1a4 IUIaHyBaHHS BUPOOHUIITBA, ONMCAHUX B II.
1.1.7, 3armucyeTbcs HACTYITHAM YHHOM.

1. IlinboBa ¢pynknis 3agayi, ado kpuTepii ePpeKTUBHOCTI, i/ KM
PO3YMIIOTh BiIIOBITHO IO YMOB 3ajadi, HAPUKJIAJl, MAKCUMAITbHUH
mpuOyTOK  Bif BUPOOHHWITBA Oyab-KMX BHUAIB  MPOTYKIIIi,
MiHIMaJIbHY BapTiCTh MEPEeBe3eHb, MAKCUMAIbHY IPOTYyKTHUBHICTH
BUPOOHHMYOI IISHKA TOLIO, MpeAcTaBiIseThes (yHKicro F(X), mo



IpsIMy€e A0 IESIKOr0 ONTUMAIBHOTO 3HA4YeHHs, SIKEe BIANOBIAHO MO
YyMOB  3amadi MOXXe JOpIBHIOBaTH  MaKCHMalbHOMY  a0o

MiHIMaTFHOMY 3HA4EHHIO:

F(x)=(zn:cixi)—>max (min), 4.1)

i=1

Iie ¢; — KoeilieHTH UTHOBOI (DYHKIIIT,
X; — 3MiHHI minpoBoi GyHKIII (BapilioBaHi mapamerpu), i=1,n,
CYKYIIHICTB SIKHX YTBOPIOE BEKTOP X={X1, X2, +++,Xn}-

2. O0Me:xkeHHT Ha JiesKi HasBHI pecypcH, IO HeoOXimHi s
3MIACHEHHS BHPOOHMYO-TOCIOAAPCHKOl omepamnii, BiAMOBIAHO IO
YMOB  3ajavi, MPEACTABISAIOTBECS  CHCTEMOIO  pIBHSHB  abo
HEepiBHOCTEH:

ag X, +apX, +...+a,x{<, =, 2}b;
A, X, +a,X, +...+ 3, X AL, =, 21b,;
217M 22732 2n*n 2 (42)

A Xy + 8 Xo + o A X 1S, = 230,

e a;j — KoebiIieHTH BUTPAT HasIBHUX pecypeis, i=1,n, j=1,m;
N — 3arajbHa KUTBKICTh 3MIHHUX IUTHOBOT (PYHKIIIT;
M — 3arajypHa KUTBKICTh HASBHUX PECYPCiB;
b, — koedimienTH, 1110 BKa3yIOTh BEJIMUYHHY HAIBHUX PECYPCiB;
{<, =, 2} — MHOX)WUHA, 3 AKOT BUOHPAETHCS JIUIIE OJ[MH EIEMEHT.
3. YMoBa HEBiJI’€MHOCTI 3MIHHUX LIIbOBOT (YHKIIT NPEACTABISETHCS
HACTYITHUM YHHOM:

X, 20,%x,20,...,x,>0. (4.3)

3amaua moJyiraEe B 3HAXO/KEHHI ONTHUMAIBHOTO 3HA4YeHHS (QyHKIIil
(4.1) mpu notpumanui oomexens (4.2) i (4.3).

o; Cucremy oOmexeHb (4.2) Ha3uBalOTh (DYHKUIOHAIBHUMH OOMEXEHHSIMHU

3aj1adi, a oOMexeHHs (4.3) — IpsIMUMHU OOMEKEHHIMH.



Bektop X={X1, X3, ...,Xn}, 110 3370BOJIbHSE OOMexkeHHsM (4.2) 1
(4.3), Ha3uBaeTbCs MONMYCTHMHM pilleHHAM (IJIaHOM) 3amadi
JIHIKHOTO ITPOrpaMyBaHHSI.

)
\

& @*«K

[Tman, npu sskomy ¢yHKUis (4.1) qocsrae CBOro MaKCHMAaJbHOTO
(MiHIMQJIBHOTO) 3HAYCHHS, HA3UBAETHCS ONTHUMAJIBHUM MJIAHOM

A
I‘E XO:{XS,XS,...,X‘H)}

4.3.2. MeToau po3B’si3yBaHHs 32/1a4 JIAHYBaHHSI BUPOOHUIITBA

Metoau BupimieHHs 3amad  JIII, 10 sSKuX BIAHOCATBCSA 3ajaadi
IUIAaHYBaHHS BUPOOHHMIITBA, HaJEXaTh 10 OOYMCIIOBAIBLHOI MaTeMaTHKH.
IIpote daxiBipsiM y ramxysi aBTOMaTH3allil Ta KOMII IOTEPHO-IHTETPOBAHIX
TEXHOJIOTi# KOPHUCHO 3HATH MPO iX BIACTUBOCTI.

Haii6inbin yacTo 3acTOCOBYBaHMMHM METOAAMH BHpILICHHS 3ajad
onrumizauii € METOIu:

—  rpacdivyHoro (a00 reoMeTpUYHOT0) BUPIIICHHS;

—  mpocTtoro nepebopy;

—  HampaBJIEHOTO Iiepedopy;

—  CUMILIEKCHHH.

I'padiunmii merox BupimenHs 3agau JIII BHKOpHCTOBYETHCS
MEPEBaXKHO 3 METOI HAOYHOT'O MPEICTABICHHs CYTHOCTI 3a1a4i (puc. 1.2.1)
1 mepeabayae MOCIiI0BHE BUKOHAHHSI PSILy KPOKIB.

IocnigoBHicts BupimieHHs 3amad JIII Ha ocHOBI iXx (3amau)
TeOMETPUYHOI IHTepIpeTalii HaCTyITHHH.

1. ®DopmymoTE YMOBY 3a1adi.

2. Ha mumommni {x, x,} OyAyrOTh HpsiMi, PIBHSHHS SKHX OTPUMYIOTh

B pe3yJ/bTaTi 3aMiHH B OOMEXCHHSX 3HAKIB HEPIBHOCTEH Ha 3HAKU
TOYHUX PIBHOCTEH.

3. 3HaxXoIiTh MiBIUIOLIMHY, SIKI BIINOBIIAIOTH KOXXHOMY 3 OOMEKEHb
3a7adi.
3HaxoATh 00JIACTh IOMYCTUMHUX PillIEHb.

Bynytote npsimy C;1X; + CoXp = h, ne h — Oyab-sike mogatHe 4ucno,

O6axkaHO Take, OO TMpoBeleHa IpsMa NPOXOAWIA dYepes3

0araToKyTHHK pillICHb.

6. IlepemiulyioTh 3HaiifieHy NpsMy mapajielbHo caMiid cobi B
HampsAMKY 3017bIIeHAS (TIPH TONIYKY MaKCUMyMYy) a00 3MEHIIICHHS
(mpu momryky MiHiMyMy) mineoBoi (yHKIii. B pesymprari, a6o
3HAWIEThCS TOYKA, B SAKiM IiboBa  (QYHKINS NpuiiMae
MakcuMaibHe (MiHiManbHe) 3Ha4YeHHs, abo Oyle BCTaHOBICHA
HeoOMexeHicTh (PyHKIIIT Ha MHOKHHI pillleHb.

7. BunzHauyaroTh KOOPAWHATH TOYKH MaKCHUMyMYy (MiHIMyMY) GyHKIIT
1 O0YHCIIOIOT 3HaYeHHS (QYHKLIT B il TOYLI.

ok



HOpuxaan 4.1. Buxopucranus rpadigHoro wMeromy i
BHpIIICHHS 3a1a4.

YMoBa 3axaui.

KomrmaHis criemianizyeTbcsi Ha BUIYCKY XOKEHHHX KITIOYOK 1
Ha0OpiB MIaxiB.

KoHa KiIIouKa MPUHOCHTH KOMIaHii mpubyTok B po3mipi $
2, a KOXEH IMaxoBuii Habip — B po3mipi $ 4.

Ha BurotoBieHHs OnHi€T KITFOYKH TOTPiOHO 4 TOOMHA POOOTH
Ha IinstHII A 1 2roguHu poOoTH Ha AisHmi B.

[MaxoBuit HaOip BUTOTOBIAETHCS 3 BUTpAaTaMH 6 TOAWH Ha
nimaHnd A, 6 rogud Ha nimHnd B 1 1 ronuna Ha ginsani C.

JlocTynHa BUpOOHHYA MOTYKHICTh AUISHKH A cTanoButh 120
HOPMO-TOJIMH Ha JICHb, NIJSTHKH B — 72 HOPMO-TOJUHM 1 TiISHKA
C — 10 HOpMO-TOTHH.

Bu3HAaYMTH KITBKICTh KJIIOYOK 1 HIAXOBUX HAOOPIB SKY
NOBMHHA BHIIYCKaTH KOMIIAHisA LIONHA, 1100 OTPUMYBaTH
MaKCUMAJIbHUI TPUOYTOK.

YMOBy 3aadi 3py4HO IPEICTaBUTH y TabamuHii hopmi Tadu. 4.1,

Tabauys 4.1
Buxigni nauni npuxaany 4.1
Bupoonunyi Burparu 4acy Ha BurorosJeHHslocTynHui
MiJITHKH OIMHHM LI MPOAYKIIii, HOPMO-T'OIHH OHJL yacy,)
XOKEIHI KIIFOUKH  [HabopH IaxiB OPMO-TOIUH
A 4 6 120
B 2 6 72
C - 1 10
[Ipudyrox Ha? 4
OAMHMII0 TPOAYKII,

Po3B’s13anusa.

1. ®opmymoBaHHSA 331a4i. 3a JaHOIO YMOBOIO 3a/1a4i 3MiHHI:
X1 — KUTBKICTh XOKEWHHX KITFOUOK, 110 BUTOTOBIISIFOTHCS IOIHS;
X, — KUTBKICTh MMAaXOBUX HAOOPIB, 1[0 BUTOTOBJISIFOTHCS TIOTHS.
HinsoBa ¢ynknis — npuOyTOK Bix BUPOOHMYOI MiSUIBHOCTI
KOMIIaHii:

F(x)=(2x, +4X,) > max.

O0MeskeHHsI BUTpAT poOOYOTro Yacy Ha BUTOTOBJICHHS IMPOTYKIIii
Ha BUpOOHMUUX niisHKax A, B, C BimnosiaHo:



4X, +6X, <120;
2X, +6X, <72;
X, <10.

YMmoBa HeBin’emHocTi 3MiHHMX X, =0, X, =2 0.

2. IlobymoBa  mpsiMuX, $Ki  BIANIOBIZAIOTH  KOXKHOMY i3
(GyHKIIOHAJIBHUX OOMEXEHb BUTpaT poOOYOro 4Yacy Ha
BHUTOTOBJICHHS TPOMAYKII Ha BUpoOHMYmX nuisHkax A, B, C
BiamosinHo (puc. 4.1).

Ipsmi Ha puc. 4.1 mo3HadeHi:

(1) s oOMeskeHHS BUTPAT poO0OUOTo Yacy OUITHKA Aj;)

(2) s oOMeskeHHS BUTPAT poO0YOTro yacy IuUITHKH B;)

(3) nmns obOmexeHHs BHUTpaT pobodoro dacy nmimtHkn C
BIITOBITHO.

3. 3Haxo/KEeHHS MIBIUIOUIMH, SKi BIANOBINAIOTH KOXHOMY 3
obOmexens 3anaui. ltpuxamu Ha npsmux (1), (2), (3) nozHaveHi
HaIBILION[MHY, [0 BU3HAYAIOTHCS OOMEKEHHIMU 3a1adi.

4. OO0racTh AOMYCTHMHX PIllICHb BKIIOYA€E B ce0C TOUKH, IS SAKUX
BHUKOHYIOTBCS BCi 0OMEKEHH 3a/1a4i. B 1anomy BUMaaKy 001acTh
sBisie cobor m'ATMKYTHUK (Ha puc.4.l noznaueno ABCDO i
BHIIJICHO TEMHUM KOJIBOPOM).

5. [Ilpsma 2X, +4X, , mo BinmoBinae ninposiit pynkuii F(X), Ha puc.
4.1 npezacTaBieHa MyHKTUPHOIO JIHIEIO.

6. Ilpsmy mepeMiniyroTh mapaieibHO camiii co0i BBepX (HAmpsSMOK
BKa3aHO CTPIJIKOIO), OCKUJIbKH caMe B IIbOMY HAaIpsSIMKy 3HAU€HHS
uiiboBoi  QyHKuii  30inbiIyeThbes.  OCTaHHBOIO — TOYKOIO
0araToKyTHHKa pillleHb, 3 SIKOIO MEPETHETHCS MpsiMa, MEpIl, HiX
BHiize 3a Horo Mexi, € Touka C. Ile i € Touka, O BiAMOBiTaE
ONTUMAIIFHOMY PIIICHHIO 3a]1a9i.

7. OOuncnenns koopauHar Toukn C. BoHa € ToYkoIO mepeTuHy
npssmux (1) 1 (2). Po3p’s13aBmy CrijibHO PIBHSHHS IUX TNPSIMUX,

3HAXOIATh: XI =24, X; =4 . [ligcTaBisiroun 3HANAEH] BEIUNYUHA
B HiJbOBY (YHKIIIFO, MOKHA 3HAWTH ii 3HAYCHHS B ONTHMAaJIbHIN
touri C: F(X)=(2X,+4X,)=2-24+4-4=64.

TakuMm 4yuHOM, JUIA MaKcuMi3alii NMPUOYTKY KOMITaHii CIiJ [IOHS

Bunyckatu 24 wmodku 1 4 HabopiB maxiB. Peamizamis Takoro miaHy
3a0e31e4nTh IOACHHUH TPUOYTOK y po3Mmipi $ 64.
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Puc. 4.2. I'paghiunuii poss’sasok 3a0aui JIII 3a npuxiadom 4.1

Meroau NpPOCTOro Ta HAMpPaBJIEHOI0 Mepedopy 3acCTOCOBYIOThH
MepeBaYKHO MPU PO3B’sI3yBaHHI KJIACHYHUX 3a]1a4 ONTUMI3aLlii.

OKpeMO BHAUIEThCS CHMIUIEKCHHIT MeTon, abo, 5K ¥oro ime
Ha3UBAalOTh, MeMoO NOCi006Ho20 nokpawenns niany. lle omuH 13
CIIeliali3oBaHuX METOJIB, II0 HalUIeHHHd Ha po3B’s3yBaHHs 3amad JIIT. Lleit
METO/T I03BOJISIE TIEPEXOTUTH BiJl OHOTO JIOIMyCTUMOTO 0a3MCHOTO PIlIEHHS JI0
IHIIOTO, TPHYOMY TaK, IO 3HAYCHHSA IIUIhOBOI (PyHKLII Oe3mepepBHO
3pOCTaloTh. B pe3ynbTaTi ONTUMAaNbHE PIMICHHS 3HAXOIATH 3a KiHLIEBE YHCIIO
KPOKIB.

Ba3ucHuM pilmreHHsIM CHCTeMH M JiHIHHUX PiBHAHB 3 N 3MIHHUMUA
(M < n) HasmBaeThCs BCsIKE 11 PIllCHHS, B IKOMY BCi HEOCHOBHI 3MiHHI MafOTh
HYJIbOBI 3HAUCHHSI.

OCHOBHUMH 3MiHHMMM Ha3MBAlOTHCS OyIb-5IKi M 3MIHHHUX CHCTEMH M
TMHIAHUX PiBHAHE 3 N 3MiHEHUMH (M < N), KOO BH3HAYHUK MATPHII
KoeiLi€HTIB IPY HUX BiMIHHUHI BiJl HYJIS.

HeocnoBHuMu (260 BibHUMM) 3MiHHMMM Ha3MBAIOTHCSI BCI THIII MN-UX
3MIHHHX.

[Ipomec 3acTocyBaHHS CUMIIJIEKCHOTO METOy Hependavae peasizalmito
TPbOX HOTO OCHOBHHX €JIEMEHTIB!

1) cnoci6 Bu3HaYeHHSA OYAb-SIKOTO IOYATKOBOTO AOIYyCTHMOIO

6a3KCHOTO PO3B'SI3KY 3a1adi;

2) TpaBUIIO MEPEXOy [0 KPaIIoro po3B’s3Ky;

3) KpurTepiil mepeBipKU ONTUMATIBHOCTI 3HANICHOTO PILIEHHS.

CuMIUTeKCHMI MeToJ] BKJOYae B cebe psn eramB 1 Moxe Oyru
c(hOopMyIILOBaHUI Y BUIIIAl YiTKOTO aJTOPUTMY, IO JO3BOJISIE YCIIIIHO HOTO
MpOrpamMmyBaTH Ta aBTOMAaTH30BaHO Peali30ByBaTH.



V3araimpHeHa  OJOK-CXeMa  alrOPUTMY  CHMIUIEKC-METOZY, IO
imocTpye #ioro po6ory, mpuseneHa Ha puc. 4.2. Moro peanisaris
nependavyae BUKOHAHHS HACTYITHHUX 8 KPOKIiB.

1. ®DopmyBanHS 1imTBOBOI (YHKIII Ta CHCTEMH OOMEXKCHB.

Hanpuknan, s 3amadi  3HAXOMKCHHS  MakCUMyMmy 11
(dopmalizoBaHa MOCTAaHOBKA OyJ/ie HACTYITHOIO:

F(x)=(zn:cixi)—>max,

ay X, +a,X, +...+a, X, <b;
Ay Xy HapX, ...+ 8, X, S b,;

A Xy F 8y, X, ot A Xy S0

mn“n —

X, 20, x,20, ..., X,20.

2. llpuBenenns 3amaui 10 KaHOHIUHOI (Gopmu (TIepeBeaeHHS
(GyHKIIOHAJBHUX OOMEXEHb B CHCTEMY DIBHSHB) ILUIIXOM
BBE/ICHHS JI0/IaTKOBUX 3MIHHHUX Y1 = Xpet, Y2 = Xps2y ooy Ym =
Xn+m, € N — KUTBKICTh 3MiHHHX B 3a/1a4i;) M — KUTBKICTh PiBHAHb:

au X, +a,X, +... 48, X, + Y, =D0;;
A X+ X, + ..+ 8,, X, + Y, =D,;

A Xy + A, X, F oot 8 Xy + Y =Dy
Bci 1o1aTKOBI 3MiHHI TOBHHHI BiAMOBIAaTH YMOBaM:
1) HeBim’eMHOCTI CBOIX 3HAYCHB, TOOTO
Y1 = Xn+12 0; Y2= Xn+22 0; vy Ym = Xnem 20;
2) BimnoBimHOCTI CBOro 3HAaKy 1 3HAKy BIUTPHHX YIICHIB
(YHKIIOHATBHNX OOMEXEHb.

3. OrpuMaHHS IOYaTKOBOrO 0a3sucHOro po3s’sasky X =3X,, ..., X
1 n

[UITXOM TOOYAIOBU BUXITHOT 0a3MCHOI CHMIUICKC-TaOmuUI (Tadi.
1.2.2), B 1iBOMY CTOBIUHMKY SIKOI 3aITHCYIOTHCSI OCHOBHI (0a3ucHi)
3MiHHI, B TIEpPUIOMY PSJIKY TaOJHII NepepaxoBYIOThCS BCi 3MiHHI
3amaui. KpaiiHiil mpaBuii CTOBIENs MIiCTUTH BUIbHI YWICHH CHCTEMH
obmexens by, b,, ..., by, B ocramHboMy psaky TabimMI, Io
HA3WUBAETHCSA OIIHOYHMM, 3alUCYIOTHCS KOGQIIiEHTH MiIbOBOI
oyukuii F(X), a Takok 3HaYeHHS HUTHOBOI QYHKINT (31 3BOPOTHAM
3HAKOM) INPH MOTOYHOMY OasucHomy pimenni (L=-F(x)). ¥V
pobody ob6macTh Tabmumi (MOYMHAIOYW 3 APYroro CTOBIIIA X; 1



APYTOro psAnka Xn+1) 3aHECEHi KoeQiLieHTH a;; NpH 3MiHHHX
CHCTEMHU OOMEKCHb.

Tabnuys 4.2
3arajJbLHUI BUTJISA BUXITHOT 0a3MCHOI CHMILJIEKC-TA0JIHIIL

bazuc Buinni b
X1 X, Xn Xn+1 Xn+m
Xn+1 an a1 T Qin 1 0 0 b,
Xn+2 an ap T An 0 r 0 b,
Xn+m Am1 Am2 Amn 0 0 1 bm
Ci Cy C» Cn 0 0 0 L
4. Tlepeipka ymoBu Cj < 0, TO6TO HAsBHOCTI B OCTaHHBOMY PSIKY
cuMILIeKC-Ta0uIi (Tabn. 4.2) Big’€MHUX €NEMEHTIB. Y BUNAIKY
BUKOHAHHS BKa3aHOI YMOBH, TOOTO HasBHOCTI BiJI’€MHHX CJICMCHTIB,
3aj1aua BBAXKAETHCA PO3B’s13aHOI0. B iHIOMy Bumajky, T06To TpH Cj >
0, mpomoBXKYIOTh PO3B’s3yBAaTH 3ajiauy, BAKOHYIOUM HACTYIHI KPOKU
anropuTMy 3a puc. 4.2.
5. BwusHaueHHs Tak 3BAHOTO JI03BOJIOUOTO CTOBIYMKA, SIKHUM €
CTOBITYHMK i3 HAHOLIBLINM JIOIATHIM EJIEMEHTOM C;!
C, = max{cj | j=1, n+m},
Jie I — HOMep JI03BOJISIFOYOrO CTOBITUHUKA.
6. IlepeBipka HAsBHOCTI BiI €MHHX €IIEMEHTIB Vy JO3BOJBIIOUOMY
cToBm4MKy. IIpy BHKOHaHHI yMOBH @ < 0 3a1a4a He Ma€ PO3B’A3KiB.
B inmomy Bumnaaxy, To6to npu @i > 0, IpoIOBXYIOTh PO3B’sI3yBaTH
3a/1a4y, BUKOHYIOUH HACTYITHI KPOKH alIrOPUTMY 3a puc. 4.2.
7. BuBeneHHs i3 0a3MCHOTO PO3B’A3KY 3MIHHOI Xj , IO BiAMNOBiJIa€

HACTYIHII YMOBI:

Dy =mind 2 [i=Tmb, sy >0,

r

.. b;
ne Ds— gacrtka Bin gineHHs —— ;
ir



S — HOMep J03BOJISIFOYOTO psijika. J[03BOJISIOUMM PSIKOM € PSIIOK,

IS SIKOT'O i =min;
r
bi— enemMeHT OCTaHHBOTO PAIKA CUMILICKC-TAOITHIT;
Qjr — €JIEMEHTH TO3BOJIIFOYOI0 CTOBITYMKA CUMITIIEKC-TAOIHIT.
To6T0 3MiHHa Xj BUBOIUTECS i3 psAfiKa, JUIA AKOIO PE3y/IbTaT JiIEHHS

b.

—- € HaliMeHILINM.

air

EnemeHT, 110 3HaXOIUTHCS HA TIEPETHHI TO3BOJISIOYOTO CTOBITUMKA Ta
JIO3BOJIIIOYOTO  PSAZKA, HA3UBAIOTH JA03BOJISIIOYHM  €JIEMEHTOM.
Hanpuxnan, B Tabn. 4.3 703BOJSIFOUMI CTOBIUMK Ta JIO3BOJIIOUMIA
pAOoOK BI/IJIiJ'IeHi TEMHUM KOJILOPOM, JI03BOJIAIOYUM CIEMCHTOM IIpU
OMY € ap).

Tabauys 4.3
Buxingna cumiuieke-TadJauus i3 BUAIEHUMH 103BOJIAI0YMM PSAKOM
Ta T03BOJIAYNM CTOBIMYHKOM

Basue 3MmiHHi b,
X1 X2 Xn Xn+1 Xn+m

Xn+1 ayy a ayn 1 0 0 b,

Xn+2 a1 aoo b aAop 0 0 b2

Xn+m am1 amy Amn 0 0 1 bm

Cj C1 C, Ch 0 0 0 L

8. TIlepexim mo HOBOro 0a3HMCHOTO pO3B’SA3Ky, IO TMOJSITaE y
MepepaxyHKy eJIEMEHTIB CHMILICKC-Ta0JTHIIi:
1) eJieMeHTIB 103BOJISIIOYOTO PsIAKA 32 (hOpMyTaMH:

85 B

Sj 1y Mg ’
aSI' asr
A€ S — HOMEP J03BOJIIFOYOTO PsIAKa,

I — HOM€p J03BOJISIFOUOTO CTOBIIIIS;
ag
aj, bs — TonepeHi 3HaYeHH epepaxoBaHNX €JIEMEHTIB;
g — MOIEPEHE 3HAYEHHS JO3BOJSI0UOro €J1eMEHTA.
2) esileMeHTIB J03BOJISIIOYOr0 CTOBIIIS, SIKi TIPUIMAIOTHCS PIBHUMHE
HYJIIO 33 BUKJIOUEHHSM JJO3BOJISIIOUOTO EJIEMEHTA:

' —N- ~ —N -

a, =0; ¢, =0;
3) IHUIMX eJleMeHTIB, 1110 HE HAJIEKATh 10 SJIEMEHTIB J03BOJIIOYOr0
pAAKa Ta JO3BOJIAKOYOT0 CTOBIILS, 3a IPABUJIIOM NPAMOKYTHHUKA. 3a oM

b — HOBi 3HAUEHHS MEPEPAXOBAHKX EIIEMEHTIB;



TMpaBUJIOM NOAYMKHU BI/IﬂiJ'DHOTI) MPpSIMOKYTHHK, B AKOMY CJICMCHT, 1110
Hi):[ﬂﬂ_l" a€ NIEPCpaxyHKy, Ta JI03BOJISIFOYUI €JIEMEHT YTBOPIOKOTH OJIHY i3

JliaroHaJIeH:

" airasj .
aij =&

Sr
b =p, — s .
1 1 1

8y

c[ _ _ asjcr
i =C '

Ay

L=t S

.
e ai'j b c} , L' — HOBI 3HaueHHs NIepepaxoBaHuX eJIEMEHTIB;

aij y bi , € i L - Hor[epe;[Hi 3HAYCHHS IEPECPAXOBAHUX €JIEMEHTIB.

[Ticnst 3akiH4YEHHS NIepepaxyHKy HOBEPTAIOTHCS 10 KPOKY 4.

Kpoku 4 — 8 MOBTOPIOIOTH IO TUX Mip, MOKH €JIEMEHTH OCTAaHHBOT'O
psAaka cuMIUTeKc-TabnuIli He HaOymyTh BiJ’ €MHOTO 3HAYEHHsS, TOOTO IOKU
He BUKOHA€ThCs yMOBa Cj < 0.

[IpuBeneHnit  anrOpUTM  IAKPECIIOE  3HAYHY  TPYIOMICTKICTB
BUPIIICHHS 33ja4 IJIaHyBaHHS BUpOOHHMITBAa. KpiM TOro, BpaxoBylouu Te,
0 KiJTBKICTh 3MIHHUX Ta OOMEXEHP Y 3a/lavyax IUIaHyBaHHS BHPOOHHIITBA
MOXe OyTH JOCHTH BEJIMKOI, OYEBHIHOIO € HEOOXIiIHICTh 3aCTOCYBaHH:
EOM rta BigmoBIAHMX MPOTpaMHHMX MPOJYKTIB Iyl aBTOMaTH3amil ix
BUPIIIEHHS, 1110 Nependayae HassBHICTh iHPOPMAIIHOT Ta aBTOMAaTH30BaHOT
MITPUMKH TPOLIECIB [IIAHYBaHHSI.
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DopMyBaHHS L[iTbOBOT
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*
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1
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KPOK 5
J Po3B’sa30k
c, :max{cj|_,r:1.n+m 3Haii/IeHO

3naueHHs GyHKuii

F(x)=(i(‘,-x,~)—> max

/—
Po3p’a3ky
~KPOK 7 HeMae
b
D, =ming—|i=1,m
a;, J
TTepexin 10 HOBOrO 6a30BOTO
PO3B’s3KY KIHELR

Puc. 4.2. V3zazcanenena 610x-cxema anzopummy cUMniEKC-memooy




