Jleknis 4. IlnanyBanns npouecis B 'BC

4.1. 3arajapHi MoJI0KeHHS 1010 IaHyBaHHsA npoueciB B 'BC

OueBuaHO, M0 eEKTUBHE YIIPABIiHHS MIANPUEMCTBOM Ta HOTO ()YHKIIIOHYBAHHS IO BHITYCKY
MPOAYKLIi HEMOXXJIMBO 0€3 3araJibHO3aBOJCHKOrO IulaHyBaHHsA. OnTuMmizalis IUIAaHYBaHHS — Iie
OCHOBa JISUIBHOCTI Cy4YaCHOTO MiANPUEMCTBA, sSKa HAlpaBieHa HA MiJBUIEHHS MPOIYKTHUBHOCTI
mpari, 3SMEHIIEHHs! co0iBapTOCTI BUPOOIIEHOT MPOIYKIIii, pallioHaIbHE BUKOPUCTAHHS PECYPCIB 1 SIK
pe3yabTaT — IMiABUIIICHHS PEHTA0eIbHOCTI MIANMPUEMCTBA.

Tun BUpoOHUITBA, HOTO CEpiHICTh, TPUBATICTD BUPOOHUYOTO LUKIY, CTEHiHb TEXHOJIOTIYHOT
CKJIAJTHOCTI BUPOOHUIITBA MPOJYKIIii, CTa0IBHICT, BUPOOHUUYMX 3aBlaHb Ta raigy3eBa crernudika
MiIPUEMCTBA 3HAYHOK MIpOI0 BHU3HAYAIOTh OpraHi3allilo, METOAM Ta KIIOYOBI 3aBIaHHS
3arajJbHO3aBOJICHKOTO TUTAHYBAaHHS. 3a1a4l TUIaHYBaHHS PI3HUX PiBHIB yNpaBiiHHA (IUB. puc. 4.1) €
OJTHMMH 3 BU3HAUAIBHUX 3a/1a4, 10 3a0€3MeUy0Th CKOOPAMHOBaHE (DYHKIIIOHYBaHHS BUPOOHMIITBA
B LIJIOMY.

B opranizaniifHO-eKOHOMIYHHX CHCTEMax B IPOIIECi IUTAHYBaHHS Ha Ii/ICTaBi TI00aIbHOI METH
BHU3HAUAIOTh LI YMpaBIiHHS BCiMa MiAPO3IiIaMU TaKUM YMHOM, 100 3a0e3Mme4YuTH BUKOHAHHS
TUTAHOBOT'O 3aBJIAHHS, SIKE PEriiaMeHTye 00CAT, HOMEHKIATYpy, TEPMIHU Ta YMOBH BUKOPHCTAHHS
BUPOOHUYMX PeCypciB. 3araibHO3aBOJChKE TUIAHYBAHHS 3IHCHIOETHCS HA Pi3HI MEpioAM yacy AJs
po3’sI3yBaHHS PI3HUX 33 CTPATETI€l0, MEPIIOYEProBICTIO 1 TIIOOATBHICTIO 3a/1ad. B 3B’s3Ky 3 UM
BUpPOOHWYE TUIAHYBaHHS 3/1MCHIOETHCS B TPHU €TaIly, a caMe: cTpaTeriuyne, 00’ eMHO-KalleHIapHe Ta
orepaTHBHE IJIanyBaHHs (puc. 4.1).

Ha I erami — erami cTpaTeriyHoro IJaHyBaHHsI 31HCHIOETbCS (OPMYBAHHS OCHOBHOTO
BUPOOHMYOTO TUIAHY, IO TNOKJIWKaHUH chopmyBatn Oamanc MK mnorpedbamm 30yTy i
MO>KJIUBOCTSIMA BUPOOHUIITBA B ILIIOMY.

Ha II erami — erami 00’€MHO-KaJIEHIAPHOIO IUIAHYBAHHSI 31MCHIOETbCS (POPMYBaHHS
BUPOOHWYOI ITporpaMu. Bupobnuua npocpama — e CyKyIHICTh 00'€MHO-KaJICHAAPHUX BUPOOHHINX
IUIaHIB MiAPO3ALIIB, MOKIMKAHUX 3a0€3MeYUTH PIBHOMIPHY, PUTMIYHY POOOTY BCiX BHPOOHHUYHMX
MiAPO3ALTIB Il BUKOHAHHS OCHOBHOTO BUPOOHUYOTO IUIAHY Ta pealbHUX JOTOBOPIB 1 BUPOOHHYMX
3aMOBJICHb.

06 ’emno-kanenoapre NIAHY8AHHA 00360J4€ TUIAHYBAaTH OJTHOYACHO TEPMIHU #W 00'eMu
BUKOHYBaHUX Ha MIAMPUEMCTBI poOIT y LIJIOMY Ha BeCh NepedoayeHuii mepios yacy — pik, KBapTad,
MICALb 1 T.J.

Kanenoapne nnanyeanns nepeobauac netranizanito BApOOHUYOI MPOrpaMH BUIYCKY MPOTYKIIi{
3a YacOBHMH IHTEpBaJlaMH B MeKaX BCTAaHOBJICHOTO IJIAHOBOTO Tepioxy. Pe3ympratom € gacoBe
YIOPSIKYBaHHS KOMIUIEKCY 3alljlaHOBaHUX poOIT mporpaMu. YacoBe yHnopsAKyBaHHS BUPaKA€ThCs
y BHU3HA4Y€H1 CTPOKIB NOYATKy Ta 3aBEpIICHHs BHUKOHAHHA poOiT. ToOTo kaneHmapHUH IIaH
BU3HAYa€, CKIIbKM MPOAYKIIT HEOOXITHO BHUIOTOBUTH Yy KOKHOMY I1HTEpBaJli BCTAHOBJICHOI'O
nepiomy.

Ha III erami — erami onepaTHBHOIO NJAHYBAaHHS, 3/IHCHIOETbCS OpraHi3allis OolepaTUuBHO-
JUCIETYEPCHKOTO YIPABIIHHS BUPOOHUIITBOM.

Onepamusne nianysanHs TPYHTYEThCS Ha JeTaiizalii iHpopmalii BUKOHABLIB II0JI0 paHille
PO3paxoBaHOro KaJIEHAAPHOTO TUIaHy BHITYCKY MPOAYKIIii B MeKaX 3aJaHOTO TUIAHOBOTO 1HTEpBAITy.
PesynbraToM poO3B’s3yBaHHS LMX 3a7ad € MPOCTOPOBE Ta YacOBE YMOPSJIKYBAaHHS KOMILIEKCY
3arIaHOBaHMUX POOIT.

Ilpocmopoge  ynopsaokysanwHs  BHUPAXAETbCI Y  BHU3HAYCHHI KOXXHOMY  BUKOHABIIIO
MOOTEPAIIfHOTO TUTaHY POOIT, a Yacoge yYnopsoKyeaHHs — BCTAHOBIICHHSI Y€PTOBOCTI HAIXOKCHHS
a0o0 TepMiHy BUKOHAHHS POOIT.

Y I'BC onepatuBHUN TUTAaHOBHM IHTEpBAJ, SK HMpasuio, HE TEPEBUINYE 3MIHU (00W), a
BuKkoHaBLeM € TO.
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Puc. 4.1. Cxema 3a2an6H03a800CbK020 NIAHYBAHHS

[cHYIOTH pi3HI HAYKOBi MeTOAU BUPOOHHYOIO0 IMVIAHYBAHHS, a CaMe.

1. nopmamuenuii memoo — nependavyae 00OB'SI3KOBY HAsABHICTh Ha MIANPUEMCTBI yHi(piKoBaHOT
CHCTEMH HOPM 1 HOPMATHUBIB;

2. banancosuii memooO — PpErjJaMEeHTY€ BIJHOWIEHHS MDK BHHHKAOUYMMH BHPOOHUUUMHU
norpedamMu B pecypcax i MONIyKoM JpKeped X TOKPHUTTS;

3. po3paxyHkoeo-ananimuyHuil mMemood — 3aCTOCOBYETHCS ISl PO3PAXYHKY 1 IOAAIBIIOTO
MOHITOPUHI'Y OCHOBHUX MOKa3HUKIB IJIaHY;

4. exOHOMIKO-MamemamuyHui MemoO — 3aCTOCOBYETbCS TpU  pPO3pOOKAaX OCHOBHHUX
€KOHOMIYHUX MOJeJel IIaHy, L0 Ja€ MOXXJIMBICTh BHOpaTH HaWOUIBII ONTHMAaJIbHUN BapiaHT.
3anadi, M0 PO3TIIAIAIOTHCS B JAHOMY TIOCIOHHMKY, BUPIIIYIOTHCS 13 BAKOPHCTAHHSIM JJAHOTO METOY;

5. epaghoananimuynuii memoO — 3aCTOCOBYETbCS Ul aHali3y JOCATHYTHX pe3yJbTaTiB 3

00OB'SI3KOBMM BHPKEHHSIM OTPUMAHUX JTAaHUX B rpad)iyHOMY BHTIISII;

6. npoepammno-yinbosuii memoo — BIANOBIIA€E 32 0POPMIICHHS BUPOOHUYOrO IUIAHY Yy BUIIISAAIL

[UTBOBOI MTPOTPaMH, sIKa TPYHTYETHCSI Ha peattizallii KOMIUIEKCHUX 3aBJlaHb, IO 00'€HaHI €TUHOIO
METOIO 1 MalOTh BiJIOBITHUI TUMYACOBOT perjIaMeHT.

4.2. T'ocnmoaapcbko-BMPOOHMYI 3aJa4yi NpHM IUIAHYBaHHI, MOJeJIOBaHHI Ta Bepu@ikamii
NpoueciB y rHy4YKHX BUPOOHHYHUX CHCTEMax

Pe3ynpTaToOM BUPOOHMYOTO MIIaHYBaHHS € TUIaH.

BE IInan - wme [JOKYMEHT, IO OXOILIIOE BeChb KOMILIEKC
Y. BHPOOHMY0I, rocrnofAapchbKoi Ta (piHaHCOBOI AiSNILHOCTI 3a
r? BCTAHOBJICHMI1 nepios.



B 3amexxHOoCTi Bim 3MICTYy TOCHOAAPCHKOI AISUTBHOCTI Ha TMIAMPHEMCTBI  3IMCHIOETHCS
IUTaHyBaHHS BUPOOHMIITBA, IUIAaHYBaHHS 30yTy, IJIaHYBaHHS MaTepialibHO-TEXHIYHOTO MOCTAa4YaHHS,
(hiHaHCOBE IUIaHYBaHHS, TIJIAHYBaHHS TEXHOJIOT11, BUOIp 00JIaJHAHHS TOIIIO.

3agaui, 1O HEOOXiMHO pO3B’SyBaTH TMpH IUIAHYBaHHI BHUPOOHMIITBA, € HAWOLIBII
TPYAOMICTKUMH 3aJjauaMH 3arajlbHO3aBOJICHKOTO TUIAHYBaHHS 1 BiJOOpakatOTh YCIO CKIIATHICTB
OpraHizalifHiX, €KOHOMIYHHMX Ta BHPOOHHYUX MPOIECIB, N0 BUHUKAIOTh Ta (YHKLUIOHYIOTH Y
I'BC.

XapakTepHOIO MpPH IIbOMY € HEOOXiIHICTh ONTHUMI3AI[IfHOTO IUIAHYBAaHHS, SKE IOJIATAE Y
BH3HAYCHHI JESKOr0 HAMKPAIIIOTO PIICHHS 13 KIHIIEBOi MHOKMHHU MOXKJIMBHX BapiaHTIB MPH NMEBHUX
OOMEXeHHSIX, 10 Mependadae BUZHAYCHHS Ta (OPMYBaHHS TaK 3BAHOTO ONTHMAJIBHOIO ILIAHY, B
SIKOMY MOKe OyTH BiJIOOpa)K€HO, HAIPUKJIAJ, KUIbKICHE CITIBBITHOIICHHS MDK OKPEMHMH BHJIaMU
MPOYKIi y 3araibHOMY 00cCs3i ii BUIMycKy. Ha OCHOBI TakOTO ONTHMAJILHOTO TUTAHY MPUHMAEThCS
BI/IMOBiIHE OOIPYHTOBAHE PIIICHHS MPO JOIUIBHICTh BUITYCKY THX BHIB MPOAYKIIi, TUTOMA Bara
AKX B 3aTaIbHOMY i1 00Cs31 BUITYCKY, BIJIIOBIHO 10 ONTHUMAJIBHOTO IJIaHYy € JOCUTh BUCOKA.

Onmumanvhum naaHomM HA3UBAKWTHL IUIAH, Y SKOMY Ha

MiICTaBi eKOHOMIK0-MATEeMAaTHYHOT0 MeTOly BUPOOHMYOI0

IUVIAHYBAHHA poO3paxoBaHoO Ta 00IPYHTOBAHO
& CHiBBiIHOIIEHHSA MIK CKJIAJ0BUMHU rocrnogapcbKoi
Y QisVIbHOCTI niANpueEMCTBA (Hanpukiaan, KiJILKicHe
CHIBBiIHOLIEHHSA MiXK OKpPEeMHMHM BHAAMHM HPOAYKLIl Yy
3arajbHoMy 00cs3i ii BHIYCKY) TaKMM YHHOM, IO ¥Oro
BHKOHAHHA 3a0e3lMeYnTh JOCATHEHHSI TIJI00AJILHOI MeTH
(Hanpukaan, MiHiMi3alio BUPOOHUYHUX BHUTPAT,
MaKcHMi3alio npudyTKy TOIIO).

¥

OueBUIHO, 110 MpaBUIbHE PO3B’SI3aHHS 3a7ay IUIAHYBaHHA BHPOOHUIITBA BIUIMBAE Ha
epeKTHBHICTh (YHKI[IOHYBaHHA MIANPUEMCTBA B IUIOMYy. TOMy TpH 3araJbHO3aBOJCHKOMY
IUIaHyBaHHI 0COOJMBA YyBara IIOBMHHA MPUIUIATUCS MIJABUIICHHIO $KOCTI Ta 3MEHIIEHHIO
TPYAOMICTKICTh MPHUUHATTS pPillleHb, SKI BUHUKAIOTH NPH PO3B’S3aHHI TAKUX 3a/1a4. 3a3HAYCHE
CIIOHYKAa€ J10 BUKOPUCTAHHS CyYacHUX 3ac001B FHYYKOi aBTOMAaTU3aLli 13 BUKOPUCTAHHAM HOBITHIX
iHQOpMaIIHHUX TEXHOJIOT1M, TOKIMKAHUX IMIJIBUIIUTA SKICTh Ta 3MEHIIUTH TPYIOMICTKICTh
MIPOIIECIB PO3B’A3aHHS IIUX 3a/1a4.

[Tpu po3B’s3yBaHHI 3a/1a4 IJIaHYBaHHS BUPOOHUIITBA PO3B’A3YIOTh MHOXKHMHY THUIIOBHX 3ajad,
SIK1 YMOBHO MO>KHA PO3/UTUTH Ha JIBI TPYIIH.

Ilepwy cpyny yTBOPIOIOTH TaK 3BaHl 3aJa4vi ynpaBJiHHA 30yTOoM NpPOAYKUii, sKi
PO3B’A3YIOTHCS HA PiBHI aMIHICTPaTUBHOTO ynpaBiiHHs (JuB. Buile puc. 4.1) 'BC.

Taxknmu 3amauamu €:

> DpI3HOMaHITHI TPAHCHOPTHI 3axaui, o mependavaroTh, HANPUKIANA, BU3HAYCHHS
ONTUMATBHOTO MapLIPYTy TMEPEBE3CHHs MPOAYKIlI Bifl MOCTAa4YaNbHUKIB 10 3aMOBHHKIB, a0o
MOCTAaYaHHs CHPOBUHM MDK CTPYKTYPHHUMH OJMHHISIMA IANPHEMCTBA 3 METOIO MiHiMi3arii
TPAHCIOPTHHUX BUTPAT, a00 aHaIIi3 PO3MIMICHHS CTPYKTYPHHX ITiPO3iJTiB MiANPHEMCTBA,

> 3aga4i (OpMyBaHHSI ONTHMAJIHLHOI BHPOOGHHYO-TOPriBeIbHOI MPOrpaMH 3 BHUIYCKY
BJIACHOI MPOJYKIIi Ta NMpUAOaHHS TOTOBOI y 1HIIOTO BUPOOHMKA 3 METOI0 MaKCcHMi3alii NpulyTKy
TOLIO.

OueBuaHO, 10 pobOOTa BCIX OpraHizalii-BUPOOHUKIB B CY4aCHHUX EKOHOMIYHMX YyMOBax
OynyeThcs Ha NPUHIMTIOBO HOBHX MiaX04ax, 10 HaOUIbII CYTTEBO MPOSABISAETHCS Y chepi 36yTy
rOTOBOI NPOAYKIii. B yMOBax s0pCTKOI KOHKYPEHLIIT TOJOBHUM 3aBIAHHSIM CHCTEMH YIpPaBIiHHS
30yTOM € 3aBOIOBAHHS 1 306PEHKCHHS OPraHi3allielo Kpaliol YaCTKH PHHKY i yTPUMAaHHS IepeBaru
Ha/l KOHKYpEHTaMHU B 0OpaHOMY CETMEHTI.

He3Baxxarounm Ha Te, IO 36yT — II€ 3aBEpIIAIBHUM €Tam JisIbHOCTI BI/Ip06HI/IKa caMe BiH
MOBHHEH BU3HAUYATH BCIO CTpATETir0 30epiraHHs Ta pyXy ToBapy 1 BUPOOHUIITBA B LIJIOMY, a eTall
TUIaHyBaHHs 30yTy — mepeayBaTi BUPOOHHYIH cTafil. OCHOBHUM MPHHIMIIOM 30yTy € eq)eKTHBHa
peaiizanisi MpOAyKLii Ta MOCIyTr Ha MEBHUX PUHKAaX y 3aljlaHOBaHUX obOcsarax. Bes cykymnHicTh i
3 yIpaBliHHS 30yTOM YTBOPIO€ 30yTOBY IMOJIITUKY OpraHi3alii 4u MiANpHEMCTBA, sKa rnepeadayae



BUKOPUCTaHHSA psAy CTparerii, B ToMy uHciai 1 (OpMyBaHHS aCOPTHUMEHTY BHTOTOBJICHHS
MPOTYKITii.

ToMy &OCHTH BaXJIMBOIO € Opyza 2pyna 3ajady, 1O pO3B’SI3YIOTbCA MPH IUIAaHYBaHHI
BupoOHUITBA. [le 3amadi ynpaBiiHHA MaTepiaibHO-TEXHIYHUM MOCTAYAHHSIM Ta PO3MOAiJIOM
pecypciB aJisi BUTOTOBJICHHSI IPOAYKINi, IO PO3B’SA3YIOTHCS HA PiBHI YNPaBIIHHS MiAPO3ALIaMU
mianpuemMcTBa (1ieXamu, JIHISAMA, AUTBHHUIIMU). TakuMu 3ajadyaMyd € PI3HOMaHITHI 3ajadi, 10
OB’ sI3aH1 13 BU3HAUCHHSIM:

> ONTHMAJIBLHOI0 BUIYCKY MPOXYKILL;

> YIpaBJiHHS TOBAPHO-MATEPiaJbLHAMH 3aNacaMM IIiIPHEMCTBA, IO MOJATalTh Y
3HaXO/HKCHHI ONITUMAJIbHOT KOMOIHAIIIT pi3HUX BUAIB IPOIYKIIIT /171 ii 30epiraHHs Ha CKJIajax;

> ONTHMAJIBLHOTO PO3MOJiJIEHHsI PecypcCiB IiANPUEMCTBA MPU IUIAHYBaHHI BUPOOHHIITBA
TOIILIO.

OcHOBHOIO XapaKTEPHOIO PHCOIO BCIX BHIIIE MEpeNiyeHnX 3aJa4d € Te, U0 BCl BOHU € 3a/ladyaMu
ONTHUMI3Alil, PO3B’A3yBaHHS SKUX I[epeAdadac OTPUMAHHS B IICBHOMY 3HAYCHHI [EAKOro
HAWKpamoro pe3yiapbTary 3a [EBHUMH KPUTEPISIMH  ONTUMAILHOCTI. TOOTO  BH3HAYCHHS
ONITUMAJILHOTO TUJIaHy, SIKUH B 3aJIe)KHOCTI BiJl YMOBH 3ajadi, BijoOpakae, HAIPHUKIIAMA, KUIbKICHE
CHiBBi,Z[HOH_IeHHH MIDXK OKPEMHMH BHIaMHU MPOAYKIIT y 3arabHOMY 00cs31 11 BUNycKy (st 3amaqd
YIPABIIHHS MAaTEpiaibHO-TEXHIYHUMH IOCTAYaHHSM Ta PO3IOALIOM PECYPCiB); ONTHMANbHHIL
MapuIpyT TEpeBE3CHHs MPOJIYKIli BiJ MOCTAaYaJbHUKIB O 3aMOBHUKIB (U1 3a/a4 yIpaBIiHHS
30yTOM MPOYKIIi) TOILIO.

Kpurepiii onTuMaJbHOCTI B ONTUMI3allIMHUX 3a7a4ax — I
=3 clioBecHe abo MaTemaTtuyHe (HOpMyIIIOBaHHS HAMKpPAIIOro
¥ Pe3yNbTaTy, AKMil HA3HBAIOTh IiIHOBOIO (BYHKIIIEIO.
I? LinsoBa ¢yHKUis ommcye MaTeMaTU4HY  3aJICKHICTH
pe3yJbTaTy BiJl CTaHy CUCTEMHU.

OpnuM 13 METOAIB, IO O3BOJIIIOTH PO3B’3yBaTH ONTHUMI3AliHI 3a/1a4i, € METOIU JIiHIHHOTO
MporpaMyBaHHs, IO TiCHO TIOB’s3aHi 13 NMPAaKTHYHUMHU MPOOIEMaMH ONTUMAIBHOTO TUTAHYBAaHHS
BHPOOHUIITBA.

IcHytOTH 1HII METOIM pO3B’sA3yBaHHS MOMIOHKMX 3amad. Hampukman, meron [lapero-ontumizarii
(onrrmmizamist 3a Ilapero), moO  M03BOJISE BCTAHOBUTH IEBHUI OanaHC (CIIBBIAHOIICHHS) MiX
MIPOrpaMoI0 BUITYCKY MpOAYKLIi Ta ii coOIBapTICTIO 3 KPUTEpPIEM ONTHUMIZAIll — OTPUMAHHSA
MaKCHUMaJIbHOTO MPUOYTKY.

(dus. crartio BAK B xypuani Applied Mathematics, 2024, Ne 6 ”Pareto Optimization as the
Basic for Selecting Robotic Mechanic Assembly Technologies™).

4.3. ®OPMAJIIBALIA, METOAUKA TA ABTOMATU30OBAHE PO3B'SI3AHHS 3AJIAY IIJIAHYBAHHSI
BUPOBHUILITBA

4.3.1. 3arajabHa nocTaHOBKa Ta ¢popMaJli3oBaHUIl oNuc 32124 NVIAHYBAHHS BUPOOHULITBA

3anayi, sIKI BUHUKAIOTh MPU MPOEKTYBaHHI, MOJIeNtOBaHHI Ta Bepudikauii npouecis y I'BC, €
TUIOBUMH 33/1a4aMH, 1110 BiA0OpakatoTh KOHKPETHI BUPOOHNYO-TOCTIOAAPCHKI CUTYallii, IKi B TOMY
Yyl 1HOIOMY BHUIUIAJl IHTEPHPETYIOThCS K OJHOKPHUTEpiallbHI 3aJadl IpO ONTHUMAalbHE
BUKOPHUCTaHHS 0OMEXEHUX pecypcCiB.

Taki 3amaul po3B’sI3yl0OThCS MeToJaMH JiHiMHOro mnporpamyBanHa (JIII) — HaiOLIBII
PO3pO0JIEHOTO 1 MUPOKO 3aCTOCOBYBAHOTO PO3/ILTy MaTeMaTHKH, 1II0 BUBYA€ METOIU PO3BA3YBaHHS
eKCTpPEeMaJIbHUX 3aJ]1a4, K1 XapaKTEepPU3yIOThCS JIHIMHOIO 3aJIeKHICTIO MK 3MIHHUMH 1 JIHIHHUM
KPUTEPIEM ONTUMAIILHOCTI.

TepMmin "ninitine npoepamyeéanus" BUHUK SK pe3yibTar
HETOYHOTO TMepekiany anriiicbkoro "linear programming™.
OnHe 13 3HaueHb cioBa "programming” — ckiazaHHs TUIaHIB,
ianyBaHHA. OTXe, NMPaBHJIBHUM IEPEKIAJIOM aHTIIHCHKOTO
"linear programming" Oymno 6 He "zrinitine npoecpamyeanns", a



"ninitine naamysanns", MO OUTBII TOYHO BiJOOpaka€ CyTHICTh
BUpilIyBaHUX 3a1a4. OHaK, TEpMiHH JIiHIfHE TpOrpaMyBaHHS,
MaTeMaTUYHe MporpamMyBaHHs 1 T.JI. B HaIIil JiTepaTypi CTaan
3araJbHOIPUMHATUMU.

Po3B’3yBanns 3agau JIII momnsirae y BigmIykaHHI €KCTpeMaJbHHX 3HA4€Hb IUIbOBOI (DyHKIIIT
cepell MHOYKHHH 11 MOJKJIMBUX 3HAYCHb HPH JIHIHHIX OOMEKEHHSIX.

®opmanizoBanuii omuc Oyap-saxoi 3amaui JIII mepenbauae QopmyBaHHS 11 €KOHOMIKO-
MaTeMaTUYHOI MOJEJI, SKa MICTHUTD:

> uiaboBy ¢yukuiro (4.1), onTumanbHe (€KCTpeMallbHE) 3HAYEHHS SKOI (MAaKCHMyM 4
MiHIMYM) MTOTPIOHO 3HANTH;

> oomesxennst (4.2) y BUIJISIII CUCTEMH JIIHIHHUX PiBHSHB 200 HEPIBHOCTEIH;

> yMoBYy HeBinx’emHocTi 3MiHHEX (4.3).

VY3aragbHeHa MOJENb 337ay IUIaHyBaHHS BUPOOHUIITBA, ONMCAaHMX B BUINE, 3AMHCYETHCS
HACTYITHUM YHHOM.

1. HiaboBa ¢yHkuis 3aaayi, a00 kpuTepiii epeKTUBHOCTI, i1 IKUM PO3YMIIOTH BIAMOBIAHO
JI0 YMOB 3aja4i, HalPUKIIAJ], MaKCUMaJIbHUNA NMPHOYTOK BiJ BUPOOHHUIITBA OYyIb-SIKUX BHUJIIB
NpOAYKLii, MiHIMaJIbHY BapTICTh NEpEeBE3€Hb, MAKCUMAIIbHY MPOAYKTUBHICTH BUPOOHHYOI
AUSIHKA TOILIO, MPEACTaBIseThes QyHKuiero F(X), mo mpsMye 10 OESKOro ONTHMAIbHOTO
3HAUeHHS, SKE BIAMOBIAHO JO YMOB 3a/Jadli MOXeE JOpPIBHIOBATH MaKCHMaJbHOMY abo
MiHIMaJIbHOMY 3HAYEHHIO:

F(x)= (zn:ci X;) = max (min) , (4-1)

i=1

ne ¢ — KoeIieHTH MiITbOBOT QYHKITIT;
Xi — 3MiHHI inbOBOI (QyHKIUII (BapilioBani mapameTpu), i=1,n, CyKYIHICTb SKMX YTBOPKOE
BeKTOp X={X1, X2, ..., Xn}.
2. O0Me:xkeHHs Ha J€dKl HasBHI pecypcH, IO HEOOXiAHi Aisi 3AiHCHEHHS BHUPOOHUYO-
TOCIIOIAPCHKOI Oreparlii, BIAMOBITHO O YMOB 3a/1a4i, MPEJCTABISIOTHCSI CHCTEMOIO PiBHSIHB
a00 HepiBHOCTEH:

a; X +a,%X, +...+ 3, X.{<, = 23b;;
A, Xy +auX, + .48, X {L, =, 2}b,;

A Xy a0 X, + .+ 8, X {S, =, 23b,,,

7ie aij — KoeillieHTH BUTPAT HAsBHHUX pecypciB, i=1n, j=1m;
N — 3arajibHa KUTbKICTh 3MIHHHX I[ITbOBOT (DYHKIIIT;
M — 3arajbHa KUIbKICTh HASIBHUX PECYPCIB;
bm — KoedilieHTH, 1110 BKa3yIOTh BEIHYHHY HaIBHUX PECYPCIB;
{&, = 2} — MHOXWHa, 3 IKOT BUOUPAETHCS JIUILIE OJIUH €JIEMEHT.

3. YMoBa HEBIJI’€MHOCTI 3MIHHHX I1JIbOBOI (DYHKIIIT IPEJCTABISAETHCS HACTYITHUM YHHOM:

X, 20,X%,20,..., X

.20, (4.3)

3amaya mojsArae B 3HAXO/MKEHHI ONTHMAJbHOTrO 3HaueHHS ¢yHkuii (4.1) mpu noTpuMaHHi
oomexens (4.2) 1 (4.3).

Cucremy obOmexenp (4.2) Ha3uBalOTh (QYHKIIIOHATBHUMH
OOMEeKeHHSIMH  3a1avi, a oOMmexeHHs (4.3) — mnpsaMuMH
0OMEKEHHSIMH.



|4—8*«. K @«K

Bekrop X={X1, X2, ..., Xn}, 1110 3a10BOJILHSE OOME)CHHIM (4.2)
1 (4.3), Ha3UBAETHCS JOMYCTUMHUM PIIICHHSIM (MJIAHOM) 3a7adi
JIHIMHOTO MPOTpaMyBaHHS.

[lnan, mnpu sxkomy ¢yskmis (4.1) gocsrae  cBOro

MaKCHUMaJlbHOrO  (MiHIMQJBPHOTO) 3HAYEHHS, HA3UBAETHCA

0

0 0
{xl,xz, oy X

OIITUMAJBbHHUM IIJIAHOM XO:

1.2.2. MeToau 3aja4 NJaHyYBAaHHSI BUPOOHUIITBA

Mertonu po3B’3yBanHs 3amad JIII, mo sSKMX BITHOCATHCS 3ajadi IUIAHYBAaHHS BHPOOHMIITBA,
HajeXxaTh 10 OOuYMCIIOBaNIbHOI MaTemaTuku. Ilpore daxiBusMm y ramy3l aBToMaru3ailii Ta
KOMIT I0T€PHO-IHTETPOBAHUX TEXHOJIOTil KOPHCHO 3HATH MPO iX BIACTUBOCTI.

Haii0iib11 9acTo 3aCTOCOBYBAaHMMHU METO/IaMHU PO3B’3yBaHHS 33124 ONTUMI3AIlil € METO/IH:

rpadiuHoro (200 TeOMETPUYHOT0) PO3B’3yBaHHS,
IIPOCTOTO 1epedopy;

HaIpaBJIEHOTO MIEpedopy;

CUMILJIEKCHUH.

I'padiunnii meTox po3B’3yBanHs 3a1a4 JII1 BUKOPHCTOBYETHCS IEPEBAXKHO 3 METOK HAOYHOTO
MpeJICTaBICHHS] CyTHOCTI 3amadi (puc. 4.1) 1 mepembavae MOCHTiIOBHE BUKOHAHHS PSIy KPOKIB.
PosrisiryTa HWk4de 3amada Oyjae po3BsI3yBaTHCh B HACTYITHOMY CEMECTpl B paMKaxX HaBUYAIbHOI
TUCIUTLIIHYT “Teopis MpUUHSTTS pillieHb”.

[TocnigoBHicTh po3B’si3yBaHHs 3amad JIII Ha ocHOBI iX (3a7a4) reOMETPUYHOI 1HTEpIpeTalii

HACTyIIHUN.

1. ®opmynOTh YMOBY 3a/1adi.

2. Ha mnomuni {x1, x2} OyAyIOTh NpsiMi, PIBHSIHHS SKUX OTPHUMYIOTh B pe3yJIbTaTi 3aMiHU B
00OMEXEHHSIX 3HaKiB HEPIBHOCTEH HA 3HAKH TOYHUX PIBHOCTEH.

3. 3HaxoasaTh MIBIUIONIMHH, K1 BIIMOBIAIOTH KOXKHOMY 3 OOMEKEHb 3a/1adi.

4. 3HaxoIaTh 001aCTh JOIMYCTHMHUX PIllICHb.

5. Byaytots mpsmy Cixi + C2X2 = h, ge h — Oyap-sike momatHe 4Yuciio, OaxaHo Take, 100
IIPOBE/IEHA MpsiMa MPOXOAUIIa yepe3 6araTOKyTHUK PillieHb.

6. IlepeMinryroTh 3HaWJeHY MpsMy MapajedbHO caMiii co0i B HampsAMKY 30iibIneHHs (TIpH
MOIIYKY MaKCUMyMy) a00 3MEHIIeHHs (IpU NOLIYKy MIHIMyMYy) LUIbOBOi (yHKkuii. B
pe3ynbTari, abo 3HaineThcs TOYka, B fAKIM HiIboBa (YHKIS NpuilMae MakCUMalbHE
(miniManbHe) 3Ha4YeHHs, ab0 OyJe BCTAHOBJICHA HEOOMEXKEHICTh (YHKIIi HAa MHOMKHHI
pilIEHb.

7. Bu3HayarOTh KOOPAUHATH TOYKU MAKCUMYMY (MIHIMYMY) (QyHKIIT 1 OOYHCITIOIOTh 3HAYCHHS

¢byHKuii B il TouI.

Ipuxaax 4.1. BukopucranHs rpapiqHOro MeTONy IS
po3B’3yBaHHs 3anay JIII.

YmoBa 3agaui. Komnanis creniamizyeTbcsi Ha BHITYCKY
XOKeHHUX KIIOYOK 1 HabopiB 1maxiB. KoxkHa Kirouka
OPUHOCUTH KOMIMaHil mpuOyToKk B po3mipi $ 2, a KkoxkeH
maxoBuii HabGip — B posmipi $ 4. Ha BurortoBieHHs ojHi€el
KJIFOUKH MOTPiOHO 4 TOauHU poOOoTH Ha MisHIN A 1 2roguHu
pob6otu Ha ainsgHui B. IllaxoBuii HaOip BHUTOTOBISETHCA 3
BUTpaTamu 6 roauH Ha AinsHUi A, 6 roaun Ha minsHoi B i 1
rogmHa Ha nunstHOI C. JlocTynmHa BHpOOHHMYA TIOTYXKHICTBH
OUISTHKA A ctaHoBUTH 120 HOPMO-TOAWMH Ha JIeHb, JUISHKH B —
72 nopmo-roaunu i aAinsHKU C — 10 HOpMO-TOMH.

BusHauuTH KUIBKICTH KIIOYOK 1 IIAXOBUX HAOOPIB SIKYy
MOBMHHA BUIYCKAaTH KOMIIAHIS IMIOJIHS, LI00 OTPUMYBaTH
MaKCUMaJbHUHN NPUOYTOK.

YMOBy 3a/1a4i 3py4HO NMPEACTaBUTH y TaOun4Hii ¢popmi Tadi. 4.1.



Buxinui nani npukaany 4.1

Bupoounui Burtparu yacy Ha BUroToBJIeHHd | JlocTynHui
TIIAHKHA 0AMHM LI TPOAYKUii, HOpMO-roanH ¢oHJI 4yacy,
XOKEWHI KJIFOUKH [ HaOopu maxip |HOPMO-TOAUH
A 4 6 120
B 2 6 72
C - 1 10
IIpudyTox Ha 2 4
OAMHHUIII0
npoaykuii, $

Po3B’si3yBaHHs.

1. ®opmymntoBaHHs 3a7a4i.

3a 1aHO0 YMOBOIO 33J1a4il 3MiHHI:
X1 — KIJIBKICTh XOKEHHHUX KIIFOYOK, 1[0 BUTOTOBIISIIOTHCS II[OIHS;
X2 — KUIBKICTb IIIaXOBUX HAOOPIB, IO BUTOTOBJISIOTHCS IIOAHS.
HinboBa pyHkuisa — mpuOyTOK Bi BUPOOHNYOI MisSUTBHOCTI KOMITaHii:

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

Tabnuysa 4.1

OOmexxeHHs1 BUTpaT poOOYOro Yacy Ha BUTOTOBJICHHS NPOAYKII HAa BHUPOOHHYMX
mirsgakax A, B, C BignoBigHo:

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

YMoBa HeBix’eMHOCTI 3MIHHHUX X, 20, %, 20.

[ToGynoBa mpsAMuX, SIKi BINOBIJAIOTh KOXKHOMY 13 (DYHKIIOHAJILHUX OOMEKEHb BUTpPAT
poOodoro yacy Ha BUTOTOBJIIGHHS NpOAYKLIi Ha BHUpoOHMuMX nuisHKax A, B, C
BianoBigHO (puc. 4.1). Ilpsmi Ha puc. 4.1 no3HayeHi:

- (1) ang oOMexeHHs BUTpAT poOOYOro yacy AUISHKH A;

- (2) nnst oOMexeHHs BUTpaAT poOoUoro yacy IUISIHKH B;

- (3) nyig oOMexeHHs BUTpatT podoyoro yacy AuUISHKH C BIAMOBIIHO.
3HaxO/KEeHHs MiBIUIOIIMH, SKI BIAMOBIIAIOTh KOXKHOMY 3 0OMexeHb 3ajadi. [ltpuxamu
Ha mipsmux (1), (2), (3) mo3HadeH1 HaAMiBIUIONIMHY, 110 BU3HAYAIOTHCS OOMEKECHHSIMHU
3ajaui.
O06nacTh JOMYCTUMHUX DIlIEHb BKJIOYAa€ B ce0€ TOUKH, I SKUX BUKOHYIOTHCS BCI
oOMexeHHs 3a7aui. B maHomy Bunaaky o6iacTh ABisie COOOI0 M'ATUKYTHUK (Ha puc. 4.1
no3HaueHo ABCDO 1 BUIITIEHO TEMHUM KOJIBOPOM).
[Ipsima 2x, +4x,, WO BiAnoBigae winpoBii ¢ynkuii F(X), Ha puc. 4.1 npencraBiena
MYHKTUPHOIO JIIHIE€I0.
[TpsaMy mepemilryroTh napajenbHo camiil cobi BBepX (HAmpsSMOK BKa3aHO CTPIIKOIO),
OCKUIBKM caMe€ B IIbOMY HAaNpsMKYy 3HA4eHHS LUIb0BOI (yHKIII 30UIBIIYETHCS.
OCTaHHBOIO TOYKOIO OaraTOKyTHHMKa pIllIEHb, 3 SIKOIO MEPETHEThCS MpsimMa, MepIl, HiK
BHifzie 3a oro Mexi, € Touka C. Ile 1 € Touka, 0 BIAMOBIZA€ ONTUMATLHOMY PIIICHHIO
3amaui.
O6uuncnennss koopauHat Touku C. Bona € Toukoro mneperuny npsmux (1) 1 (2).
Po3B’s13aB1M CHITBHO PIBHSHHS X MPSIMUX, 3HAXOIATh: X; =24, X, =4.

[TincTaBnsroun 3HaiIeH] BEIWYMHH B LITHOBY (PYHKIIIIO, MOKHA 3HAUTH 11 3HAYCHHS

B onTuMaibHIl Tout C: F(x)=(2x, +4X,)=2-24+4-4=64.



Takum dyrHOM, TSI MaKcuMi3allii MpuOyTKY KOMITIaHii CJIiJT IOJHS BUITyCKaTh 24 KIHOYKH 1 4
HaOopiB miaxiB. Pearizaliis Takoro miaHy 3a0e3MeYnTh MIOACHHUI MPUOYTOK Y po3mipi $ 64.

25

20
1 ~ 'rg%.,
. IA }\ L IIIIIIIIIIIIIIIIIIII(:IB?II‘
3 C
' ),
(o 10 20 () 20D 40
X1

Puc. 4.2.I'pagiunuii po3s’sszox 3aoaui JII1 3a npuxiadom 4.1

MeTtoau MpOCTOro Ta HANMPABJIEHOT0 NMepedopy 3aCTOCOBYIOTH MEPEBAKHO NPU PO3B’3yBaHHI
KJIACUYHHX 3a]1a4 ONTHUMIi3aIlil.

OkpemMo BUAUISAETHCS CHMILIEKCHHI MeTol, a0o, SIK WOro ile Ha3uBarOTh, METOJ TIOCIIIOBHOTO
TOKpaItieHHs Tiady. Lle oauH 13 crieriani3oBaHuX METO/IB, 110 HAIUICHUI Ha po3B’3yBaHHs 3ama4 JIIT.
Leii MeTo TO3BOIISIE TIEPEXOUTH BiJ OHOTO JOIyCTHMOTO OA3MCHOTO PIMIEHHS JI0 1HIIOTO, TPHYOMY
TaK, 10 3HAYEHHs LLIbOBOI (YHKIIT Oe3lepepBHO 3pOCTaloTh. B pe3ynpTari OoNTHMalbHE PIilIeHHS
3HAXOJATH 32 KIHIIEBE YMCIIO KPOKIB.

Ba3ucHuM pillleHHsIM CUCTEMH M JHIAHKUX PiBHAHB 3 N 3MiHHUMHA (M < N) Ha3UBAETHCS BCSIKE il
pillIeHHS], B IKOMY BCi HEOCHOBHI 3MiHHI MalOTh HYJIbOBI 3HAYCHHSI.

OcHOBHMMH 3MiHHMMM Ha3MBaIOThCS OyAb-sKi M 3MIHHUX CHUCTEMH M JiHIMHUX PIBHSHB 3 N
3MiHHEMHE (M < N), SKII0 BU3HAYHUK MATPUIL KOSDII[IEHTIB IPH HUX BIIMIHHUIM BiJ] HYJIS.

HeocHoBHUMM (200 BUIBHUMH) 3MiHHMMHM Ha3UBaIOTHCS BC1 IHII MN-MX 3MIHHKX.

[Iponec 3acTocyBaHHS CHMILJIEKCHOTO METO/AY Iiependadae peaiizamiio TPhoX HOro OCHOBHHX
€JIEMEHTIB:

1) croci6 Bu3HAUEHHS Oy 1b-SIKOTO TOYATKOBOTO JOIMyCTUMOTO Oa3MCHOTO PO3B'sI3Ky 3a1a4i;

2) MPaBUIIO MEPEXO/TY 10 KPAIIOro PO3B’SI3KY;

3) kpuTepiii mepeBipKku ONTHUMAIBHOCTI 3HAUICHOTO PIIlICHHS.

CuMIulekCHUM MeToJ] BKJIIOYae B cebe psij eTamiB 1 Moxe OyTH c(hopMyJIbOBaHUHN Yy BHITISIL
YiTKOTO aITOPUTMY, IO TO3BOJISIE YCIIIIIHO HOTO IIPOrpaMyBaTH Ta aBTOMATH30BaHO Pealli30BYBaTH.

V3aragbHeHa OJIOK-CXeMa alrOPUTMY CHMIUIEKC-METOAY, IO ITIOCTpye HOro poooTy,
npuBeseHa Ha puc. 1.2.2. Moro peanisamis nepentayae BUKOHAHHS HACTYITHHX 8 KPOKIB.

1. ®opmyBaHHS IIHOBOI (yHKIII Ta cucTeMd oOMexeHb. Hampukman, ansa 3amadgi

3HAXOJ/KEHHS MaKCUMYMY 11 (popMaizoBaHa IOCTAHOBKA OyJie HACTYITHOIO:

n
F(x)=(Q ¢ %) —> max,
i=1
A Xy +a,X, +...+a,, X, <hy;

Ay Xy + 8y, X, + .+ 8y, X, £b,;

A Xy + 8, X, + 8, X, DS
X, 20, x,20, ..., x,20.
2. IlpuBeneHHs 3ajgadi 10 KaHOHIYHOI (opmu (mepeBeleHHs (PYHKIIOHAIbHUX OOMEXEHb B
CHCTEMY piBHSHbB) IUISIXOM BBEJCHHS J10IaTKOBUX 3MIHHUX Y1 = Xn+1, Y2 = Xn+2, ...y Ym =

Xn+m, € N — KUTBKICTh 3MIHHUX B 33J1a4i;) M — KUIbKICTh PIBHSHB:

ap Xy FaX, +..+a, X, +Yy, =b;
Ay X+ 80X, + .+ 8y, X, + Y, =D,;

A Xy F 8, X, + ot 8 X+ Vi =D,y



Bci monatkoBi 3MiHHI MOBUHHI BIJNIOBIIaTH YMOBaM:
1) HeBix’ €MHOCTI CBOIX 3HaUCHB, TOOTO Y1 = Xn+12 0; Y2 = Xn+22 0; ...; Ym = Xn+m 20;
2) BIINOBIJHOCTI CBOTO 3HAKY 1 3HAKY BUIBHUX YWICHIB (YHKI[IOHATLHUX OOMEKECHb.

OTpUMaHHS MMOYaTKOBOr0 Ga3UCHOro po3B 3Ky X = {Xl’ X”} HUIIXOM 1OOYIOBH BUX1THOI
6a3ucHOi cuMILIeKc-Tadmuii (Tabum. 1.2.2), B 1iBOMY CTOBIYMKY SKOi 3aIlIMUCYIOThCS OCHOBHI
(6a3ucH1) 3MiHHI, B IEPIIOMY PSAAKY TaOJIHII TEPepaxoBYIOThCA BCl 3MiHHI 3aa4i. KpaiiHiii
MpaBUl CTOBIICI[b MICTUTh BUIBbHI WICHH CUCTEMU OOMexeHb D1, b2, ..., bm. B ocranHbOMY
PAIKY TaOJHII, 1110 HA3MBAETHCS OI[IHOYHHMM, 3aMUCYIOThCS KOS(IIEHTH NUIbOBOI (DYyHKIIIT
F(X), a Takoxx 3Ha4eHHS LUTbOBOI (YHKIT (31 3BOPOTHUM 3HAKOM) IPH NOTOYHOMY
0asucuomy pimenni (L=-F(x)). ¥ pobouy ob6macte Tabmuii (IOYHHAIOYH 3 APYroro
CTOBHIA X1 1 JAPYroro psaka Xn+1) 3aHECEHI KOeQIi€HTH &jj MpU 3MIHHUX CUCTEMHU
0OMeKeHb.

Tabauys 4.2
3arajJbLHUM BUIJISII BUXITHOI 023MCHOI CUMILJIEKC-TA0 NI
3minni
Basuc bi
X1 X2 Xn Xn+1 Xn+m

Xn+1 a1l a2 din 1 0 0 b1
Xn+2 ar ax azn 0 0 b,
Xn+m am1 am2 Amn 0 0 1 bm
Cj C1 C2 Cn 0 0 0 L

[epeBipka ymoBu Cj < 0, TOOTO HasIBHOCTI B OCTAaHHBOMY DSAKY CHMILIEKC-TaOnMI (TalI.
1.2.2) Bim’eMHHMX eJIeMEHTIB. Y BHUIAJKy BHKOHAHHS BKa3aHOi yMOBH, TOOTO HAasBHOCTI
BiJI’€MHHUX €JIEMEHTIB, 3a/1a4a BBKAETHCS PO3B’s3aHO0. B iHIIIOMY BUMaaky, TooTo mmpu Cj > 0,
MPOJIOBXKYIOTh PO3B’SI3yBATH 33/1a4y, BAKOHYFOUH HACTYITHI KPOKH aJITOPUTMY 3a puc. 4.2.
Bu3HaueHHs Tak 3BaHOT'O JO3BUIBHOI'O CTOBITYHKA, SIKMM € CTOBIYHK 13 HAaMOUIBIINM JOJATHIM
€IIEMEHTOM Cj:

cr=max{cj|j=1,n+m},

Jie I — HOMEp JT03BUIBHOTO CTOBITYHMKA.
IepeBipka HasIBHOCTI BiJl’€MHUX €JIEMEHTIB Y J03BUILHOMY CTOBIUMKY. [Ipy BUKOHaHHI YMOBH
air < 0 3amava He Mae po3B’s3KiB. B iHmOMY Bumaaky, ToO6To mpu air > 0, MpOIOBXKYIOTH
PO3B’A3yBaTH 33/1a4y, BUKOHYIOUM HACTYIIHI KPOKU alrOpUTMY 3a puc. 4.2.
Busenenns 13 6a3uCHOT0 po3B’sI3Ky 3MIHHOI Xj, 1110 BI/AMOBIJa€ HACTYITHIA YMOBI:

Dy =min{—|i=1m¢, s air > 0,

ir

. . b.
ne Ds —uacrka Bij aijIeHHS —- |

ir
b, .
S — HOMep A03BOJISIOYOr0 PsaKa. J03BOISIOUMM PSAKOM € PSIOK, AT IKOTO —- = min |
ir
bi— eemeHT OCTaHHBOTO PsAIKA CUMILIEKC-TAOMHITI;
air — €JIEeMEHTH JI03BOJISIFOUOTO CTOBITYMKA CUMITIIEKC-TA0IHIII.

TO6TO 3MiHHa Xj BUBOJUTHCA i3 p}I,Z[Ka, JUIA IKOI'O pe3YJ'ILTaT ,Z[iJ'ICHH}I — € HaﬁMeH].HHM.

ir
EJ'IeMeHT, 10 3HaXOAUTHCA Ha l'[epeTI/IHi JO3BOJIIHOYOT0 CTOBITYMKA Ta JO3BOJISAHOYOIO prJIKa,
Ha3UBAaKOTH A03BOJIAKOYUM €JIECMECHTOM. HaHpI/IKJ'IaII, B Ta6J'I. 123 ,Z[O3BOJI$IIO“IPII>1 CTOBITYHK Ta
}103BOJ’[5[IO'—H/H7I pS[I[OK BI/I}I[iJ'IeHi TEMHUM KOJ'II)OpOM, JO3BOJISIFOYUM C€JICMEHTOM HpI/I III)OMy € az.



Tabauys 4.3

BuxigHa cumniekc-Tadauus i3 BUAiJIEHUMHA 103BOJISIIOYMM PSAIKOM
Ta JO03BIILHUM CTOBITYHKOM

Basuc 3uinni bi
X1 X2 Xn Xn+1 Xn+m

Xn+1 | Q11 | @12 | ... ain 1 0 0 by

Xn+2 | @21 | ax v axn 0 v 0 b

Xntm | @m1 | @m2 | ... | am | O 0 1 bm

Cj C1 C2 Cn 0 0 0 L

8. Ilepexin 10 HOBOro Ga3MCHOrO PO3B’SI3KyY, IO IOJIATA€ Yy MEpepaxyHKy €JIEMEHTIB CHMILICKC-

TaOJIHII:
1) esieMeHTIB 103BiILHOTO psiiKa 3a hopmyamu:
r_ aSj = bs
asj =~ 1 MNg =7
a‘SI’ an

JIe S — HOMEp JI03BLIBHOTO PsjIKa,
I — HOMEp J03BUILHOTO CTOBIILIS;

ay , by — HOBI 3HAYEHHS IEPEPAXOBAHUX EIIEMEHTIB;
asj, bs — monepe iHi 3HAYECHHS TEPEPaxOBaHUX €JIEMEHTIB;
Asr — MOTIEPE/IHE 3HAYEHHS TO3BOJISIIOYOTO €JIEMEHTA.
2) eJleMeHTIB JI03BJILHOTO CTOBIUS, SIKi NMPUAMAIOTHCA PIBHUMH HYJIIO 3@ BHKITIOYCHHSIM
JIO3BOJISIIOYOrO €JIEMEHTA:
a;,=0; c; =0;
3) iHIIKX eJIEMEHTIB, [0 HE HAJEXKAaTh J0 €JIEMEHTIB J03BOJIAIOYOrO PSAIKA Ta JT03BOJISIOUOrO
CTOBIIIIS, 32 MPABUJIOM MPSIMOKYTHHUKA. 3a MM MPABUJIOM MOyMKH BUIUISIOTH MPSIMOKYTHHK,
B SIKOMY €JIEMEHT, L0 MiUIArae mepepaxyHKy, Ta JO3BOJSIOUMI €1eMEHT YTBOPIOIOTH OJIHY 13
JlaroHase:
Qe dy; | a. b . agcy | cb
ai,j =aij—a_J, bI' =bi_$1 C" =Cj—J—, L,=L_f;
Sr Sr Sr Sr
ne aj, b , ¢} , L'~ HOBI 3HaUEHHs NIEPEPAXOBAHUX EJIEMEHTIB;

a;, b, e, L— TOTIepe IH1 3HAUEHHS ITePepaxoBaHUX €JICMEHTIB.

ij !
ITicns 3aKiHYEHHS IepepaxyHKy MOBEPTAIOTHCS JI0 KPOKY 4.
Kpoxu 4 — 8 moBTOPIOIOTH /10 TUX Mip, MOKH €IEMEHTH OCTAaHHBOT'O PAJIKAa CUMIUIEKC-TaOIHII

HC Ha6y,Z[y'TB Bi)l’€MHOl"O 3HA4YCHHA, TOOTO MOKH HE BUKOHAETHCS yMoBa C;j <0.



C TOYATOK )

~KPOK | =

DopMyBaHHS iTBOBOT
¢dyHkuii Ta cucteMu
00MEXEHb

= KPOK 2 l
TlepeBeneHHs (yHKIIOHATBHUX
00MEKEHb B CUCTEMY PiBHSIHb
Ta BBEACHHSI T0JATKOBHX
3MIHHHX

OTpHMaHHS I0YaTKOBOTO
6a3HCHOTO PO3B’SA3KY

Xz Wi e X,

KPOK 5

Po3p 130k
3HalAEeHO

3HaueHHs QyHKuil

c,=max{cl.\j=1,n+m

F(x)z(i(‘,-x,-)ﬂmax

/—
Po3B’s13xy
=KPOK 7 HeMae
D¢ = min{—’|r =1,m
a;,
TTepexiz 10 HOBOro 6a30BOr0 KIHELIb
PO3B’SI3KY

Puc. 4.2. V3acanvuena 61o0k-cxema aneopummy cUMniekc-memooy

[TpuBeneHuit anropuT™M MiJKPECTIOE 3HAUHY TPYIAOMICTKICTh BHUPILICHHS 3aJay IIaHyBaHHS
BupoOHunTBa. KpiM TOro, BpaxoByr4HM T€, L0 KUIbKICTh 3MIHHHUX Ta OOMEXEHb y 3ajadax
IUTaHyBaHHS BUPOOHULITBA MOXe OyTH JOCUTH BEJIMKOIO, OUEBUIHOIO € HEOOXIAHICTh 3aCTOCYBAaHHS
EOM Ta BIANOBIIHKUX NPOrpaMHUX MPOAYKTIB JJIsl aBTOMATH3allli X BUPILIEHHS, 10 Nepeadadae
HasBHICTb 1H(OpMaIliifHOI Ta aBTOMATU30BaHOI MIATPUMKH MTPOLECIB MJIaHyBaHHS.



