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BCTYII

BCTYIl

BunukHeHHss  mpukiagHoi  Hayku CuctemHui  a”amiz" €
00’ €KTUBHOIO HEOOXITHICTIO JIJIS JIFO/ICH IMI3HABATH CBIT, IKMH HAC OTOYYE.
EnemeHTH CMCTEMHOrO CBITOTJISIy BUHHMKJIMW III€ B aHTUYHOMY CBiTi. Ha
MPOTS31 BCI€T 1CTOPil PO3BUTKY HAYKU, OCBITH, Ta KYJbTYPU B LIJIOMY I1O-
HATTS CHCTEMHU 3MIHIOBAJIOCh, YTOYHIOBAJIOCH, PO3BUBAIOCH. OcCOOIMBY
yBary MOHSITTIO CUCTEMH 1 PO3BUTKY CHUCTEMHOI'O aHaNi3y K HAyKu OyJio
MNPUJIJICHO B KIHIIl BICIMHAJUSTOTO Ta HAa MPOTA31 JIEB’SITHAALSTOTO Ta
IBAJLATOTO CTOJITh B 3B’ 3Ky 3 IIBUJIKUM PO3BUTKOM ITPOMHCIIOBOCTI.

B pe3ynbTari po3BUTKY HAyKH MPO CUCTEMH aBCTPIACHKUM O10JI0T 1
dimocod JI. pon bepranandi y 1950 p. chopmyntoBas ifero nody10BH 3a-
rajbHOI TEOPil CUCTEM HE 3aJICKHO BIJI iX OPUPOJH. 3 [IBOTO YaCy MOXKHA
paxyBaTu O(OPMJICHHS CUCTEMHOTO aHaJi3y SK CaMOCTIMHOT HayKH, sKa
3aifHsJIa 110 CBOEMY 3HAUCHHIO OJTHE 3 TIEPIIUX MICIh CEpe/l IHIINUX HaYK.

Oco0nMBYy aKkTyaJabHICTh METOJM CUCTEMHOTO aHami3y HaOysu, KOJIU
MaciTabu pe3yabTaTiB JIISUIbHOCTI JIOJCH CTajld MOMITHO BIUIMBATH Ha
OTOUYIOUE CEPEJOBUILE 1 HA iX KUTTEAISIBHICT. [ cycminbcTBa AyKe
Ba)XJIMBO BMITH mependayaTd 1 He JOMYyCKAaTH TPariuyHuX HACHiAKIB MpH-
POJHUX, EKOJIOTITYHUX 1 TEXHOTEHHUX KaTacTpod, B 3HAUHII Mipi 00yMOB-
JICHUX SIK HEPO3YMIHHSIM CUCTEMHOCTI, TaK 1 HeOaKaHHSIM Ta HE3IaTHICTIO
BTUIUTH CUCTEMHI /1€l B Taki [iii, sKi 0 HE MOpyLIyBaJId CUCTEMHI 3aKOHU
OPUPOJIH 1 CYCHIIBCTBA.

HacraB vac, Koy mpu OPUNHATTI pillleHb, KEPIBHUKU OYIb-SKOTO
piBHSI, O13HECMEHU, PO3POOHUKH ITPOCKTIB MOBUHHI BUPINTYBATH HE TIJILKU
NUTAaHHS ONTUMAalbHOI OpraHi3auii poOOTH MiANPUEMCTB, BIJIOMCTB, JEp-
’KaBU aje 1 kopuctyBatuch raciamu: "He Hamkonp" Ta "30epexu oTouy-
I04€ CepEeIOBUIIE CBOTO CEJla, MICTA, KPAiHU 1 B IUIOMY 3€MIIL.

Tomy mipu nociiKeHH1 pe3ynbTaTiB AISTILHOCTI JtoAeH y cdepi BU-
pOOHMYOI Ta HEBUPOOHUYOI JIISIIBHOCTI, YU MPU MPOTHO3YBaHHI i1 MEepe-
OadyBaHUX pe3yJbTaTiB HEJIOCTATHBO 3aCTOCYBAaTH JIMIIE TPadullliiHI aHa-
JITAYHI METOOU IOCILIKEHHA. HeoOX1aH1 IUIICH], KOMIUIEKCHI IIIXOMIU.
OaHMM 13 TaKUX METOJIIB € CHUCTeMHHUM MiAXijd, 10 PO3IIsgae 00’ €KTH
CTBOPEHI JIIOJIMHOIO, SIK CKJIaJIHI LUIICHI CUCTEMM B PI3HUX aCMEKTaX: SIK
€KOHOMIYHY CHUCTEMY, SIK TEXHIUHY CHUCTEMY, K €KOJOTIUHY CHUCTEMY, SIK
CUCTEMY B3a€MO/I11 3 HABKOJIMIIIHIM CEPEIOBUIIEM 1 CAMOIO JTIFOUHOIO.
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Tepmin "cuctemMHui miaxia" 3MICTOBHO BIIOOpakae rpyny METOIB,
3a JIOTIOMOTOI0 SKHUX PealbHUU 00’€KT OMUCYETHCS SK CYKYITHICTH B3ae-
MOJIIOYMX KOMMOHEHTIB. [{i METOaM pO3BUBAIOTHCS B PaMKax OKPEMHUX
HAyKOBUX JUCIMIUIIH 1 3aralbHOHAYKOBUX KOHIICIIIIM, SBISIOTHCA pe-
3yJBTATOM iX MUKAUCIUIIIIHAPHOTO CUHTE3Y. BUKOpUCTAaHHS CHCTEMHOTO
NIIXOAY B Haylll CTUMYJIIOE€ TaKOX YCHIX OKPEMHUX CHUCTEMHUX TEOpiil B
pI3HUX 00acTsAX 3HAHbD.

CucreMHHH MAX14 BITJHOCUTHCS OO HE YHUCEILHUX, aJle JUBOBHIKHO
MJIOJIOBUTUX IHTEJICKTYyaJbHUX BUHAXOIB JIIOJICTBA, 0€3 BUKOPUCTAHHSI
SKUX HEMOXXJIMBa MpodeciiiHa MIsUIbHICTh B OyAb-skiil chepi. Bomoainus
CUCTEMHHUM aHaJII30M, CUCTEMHHUM MOJICIIOBAHHAM 1 KOHCTPYIOBAHHSIM,
CHUCTEMHOIO MPAKTUYHOK JISJIbHICTIO — BUILA XapaKTEPUCTUKA KYJIbTYpH
MUCTICHHS JIIOIUHH.

['o/10BHOIO METOK0 BHBYEHHS IUCHUIUIIHE "OCHOBU CHUCTEMHOTO
aHai3y" € BUBYCHHSI OCHOBHUX TEPMIHIB 1 MOHSITH CUCTEMHOTO aHaIIi3y, a
TaKO>K PO3BUTOK CHUCTEMHOTO MHUCJICHHS, YCBIIOMJICHHS HEOOX1THOCTI 3a-
CTOCYBaHHSI CUCTEMHOTO MiAXOy A0 3aBJaHb YIPAaBIIHHA Ta MPUHHATTS
pIIIeHB, A0 MAOCIIIKEHHS CKJIQJHUX SBHUII 1 IPOIECIB AISUIbHOCTI MiAIPH-
€MCTB, TEXHITYHUX KOMIUIEKCIB 1 T.II.

st BuB4YeHHS AUCHMIUIIHM "OCHOBH CHCTEMHOI'O aHali3y' Teope-
THYHUM QyHIAMEHTOM € 3HAaHHS 3 TaKUX JUCITUILIIH, SIK BUIA MaTeMaTH-
Ka, ¢izuka, pimocodis, MaTeMaTHUYHA CTATUCTUKA, TEOPisl MMOBIPHOCTEH,
TEOpiss MHOXXWH, MAaTeMaTH4YHE MPOrpamMyBaHHs, AOCIIHKEHHS OIeparliid,
Teopis rpadis.

3HaHHS OTPUMAaHI MPU BUBUYEHHI TUCHUILIIIHA "OCHOBU CUCTEMHOTO
aHamizy" OynyThb BUKOPHCTAaHI NP BUKOHAHHI KYpPCOBHX Ta JUILUIOMHHX
poOIT, mpu 0OCTEKEHHI 00’€KTIB 1 CHUCTEM, MPHU MOJCIIOBAHHI CHUCTEM,
NPUKHSTTI PIIEHb 1 BUKOHAHHI 000B’A3KIB 3a (paxoM. TeXHIYHHMU 3aco-
0aMu CHCTEMHOTO aHalli3y € Cy4yacHa KOMIT IOTEpHa TexHika, iHdopMma-
IIIUH] CUCTEMH.

3aBJaHHs, M0 MICTATHCS Y HABYAJIBHOMY MOCIOHUKY, CIIPSIMOBAHI SIK
Ha 03HAMOMJICHHS 3 TEOPETUUYHUMU BIJIOMOCTSIMU 100 CUCTEMHOI'O aHa-
713y, Tak 1 Ha iX 0a31 BUKOHAHHS MPAKTUYHUX PO3PaXyHKIB.

JlaHnuii HaB4YaIbHUN MOCIOHWK 3 AUCHMILUIIHM "OCHOBH CHCTEMHOTO
aHami3y" Opl€EHTOBAaHMM Ha MIATOTOBKY CTYAEHTIB 3a HampsmoMm "Bynis-
HUIITBO", TOMY MICTUTh CICLIaJbHO aJalTOBaHl MPUKJIAIU, CIPSIMOBaHI
Ha Te, 100 MaiOyTHI (axiBili 3 OyIBHUILITBA 3MOTJIM BUKOPUCTATU OTPU-
MaHHI 3HAHHS Ha MPAKTHUIll Y CBOIM MpodeCiOHaNbHIN MisIBbHOCTI.



PO3JILI 1

OCHOBHI IIOHATTA CUCTEMHOI'O AHAJII3Y

1.1. KopoTka icTopisi BAHMKHEHHSI TA PO3BUTKY
CHUCTEMHOI'0 AHAJII3Y

[ToHATTS «CHUCTEMHUU aHami3», «CUCTeMHHM Mmiaxia», «CucremHe
JOCIIDKEHHS» BKIIIOUAIOTh KIIIOUOBE CJIOBO cuctema. Cucrtema (Bin rpe-
IIBKOro Systema — 1iiie, cKjiaJieHe 13 YacTHH; 00’ €JHaHE) — MHOXKHHA eJie-
MEHTIB, 5Kl 3HaX0AThcs (MepedyBarOTh) y BIIHOCHHAX 1 3B’SI3KaX OJIMH 3
OJTHUM, YTBOPIOIOYH TIEBHY IUIICHICTh, €HICTH [1].

Cucrema — ynopsiIKOBaHa MHOKHHA CTPYKTYPHO 1 (yHKIIIOHAJIBHO
B3a€MO3B’ I3aHUX CJIIEMEHTIB [2].

CroyaTky CIOBO «CUCTEMa» 0YJIO MOB’A3aHO 3 POpMaMH COIIaIbHO-
icropudHoro OyTTa. Jlume mi3HilEe MPUHIUN TOPAIKY, 171€s1 BIOPSIAKY-
BaHHS MEPEHOCATHCS Ha BCecBiT.

3MiHa 3HAYEHHS CJI0OBAa CHUCTEMa MPOXOAMWIO MOCTYIOBO 1 MEPIINM,
XTO 3pobuB 1e, 0yB Jlemokpur (460 — 360 p. 10 H.c.), TaBHBOTPEIbKHIA
¢imocod, 0MH 13 OCHOBOIOJIOKHHUKIB MAaTEPIATICTUYHOTO aTOMI3MY.

YTBOpEHHS CKJIAHUX TUI 3 aTOMIB BiH YIOJIIOHIOE€ TBOPEHHIO CIIB 31
CKJIaaiB 1 ckiaaiB 3 OykB. [lopiBHSHHS HEMOAIILHUX (POpPM (E€TEMEHTIB 3
OyKBaMH) — OJIVH 3 MEPIIUX eTariB (OpMyBaHHS HAYKOBO-(1LIIOCOPCHKOTO
MOHSTTS, 110 BOJIOIE y3araJlbHEHUM yHIBEpCaTbHUM 3HAYEHHSM.

Ha HacTynHOMy eTami BiOyBarOThCS MOAAbIIA YHIBEpCali3alis
3HAUYEHHS CJIOBA CHUCTEMa, HAJIUICHHS WOTr0 BHIIMM Yy3arajlbHEHUM 3Ha-
YEHHSIM, 110 J03BOJISIE 3aCTOCOBYBATH MOro 1 10 (PI3UYHUX, 1 JO IITYYHHUX
00’ €KTIB.

Ile xapakTepHO AJIsl 3aCHOBHHUKIB 00’ €KTUBHOTO 1jaeanizMy IlimaTona
(427 — 347 p. no H.e.) Ta Apucrorens (384 — 322 p. 10 H.€.), IO KOJIUBA-
IOTHhCSI MIDK MaTepiajii3MOM 1 171eani3MOM.

Otxe, B aHTUUHIN (cTapojaBHI1i) ¢umocodii TEPMIH «CUCTEMAY Xa-
paKTEpU3yBaB BHOPSAKOBAHICTH 1 IIJTICHICTh PUPOAHUX 00’ €KTIB, a TEP-
MIH «CHUHTarMa» — BIOPSAJKOBAHICTb 1 LUIICHICTh IITYYHUX OO €KTIB,
HEpIIl 3a BCE MPOAYKTIB Mi3HABAIBHOI T1SUIBHOCTI.

AcTpoHOMISI OJlHA 3 MEPIIMX HayK $Ka Mepeiluia A0 OHTOJOIrO-
HATYpaJIICTUYHOI 1HTEpIIpeTallii CHCTEMHOCTI BcecBiTy. (OHTOJIOTIS — MeTa-
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Gb13udHe BYCHHS MPO OYTTA, MeTadizuuHe — 1/IeaTICTUIHE BUCHHS MPO He-
3MIHHICTh pa3 1 Ha3aBXKJIU JaHUX 1 HEJJOCTYIHUX JOCIITy OCHOB CBITY, SIKE
pO3TIsiAac SIBUILE HE B X B3a€MO3B’SI3KY, HE B iX pycCl, 3MiHI Ta PO3BUTKY).

M. Konepuuk (1473 — 1543) crBopuB ['enioneHTpuYHy CHUCTEMY
CBITY, MOSICHUBIIIY, 1110 3eMJIs, SIK 1 1HIII [JIAHETH, 00EPTAETHCS HABKPYTH
CoH114 1, KpIM TOTO, 00€PTAETHCSI HABKPYTH CBOET OCI.

lamineit 1 HproTOH momonanu TesieoJiori3M (BUCHHS MPO KIHIIEBI
npuurHu) Muxonu KomepHuka B HOTro acTpoHOMIi, BHUPOOWIM TEBHY
KOHIIENITyaJlbHY CUCTEMY 3 KaTeTOpisIMU — pI4 1 BJACTUBOCTI, LILJIE 1 Yac-
TuHA. Pi4 TpakTyBanacs SK cyMa OKpEMHX BJIacTUBOCTEW. BigHomieHHs
BUPAXaJo 0 SKOTOCh MPEAMETY Ha 1HIIUH, MEePIIN 3 IKUX OyB MPUYHU-
HOIO, a IPYTUi — caiIcTBOM. Jly’Ke BaXKJIMBO: Ha NEPILIN IJIaH BUCYBaBCs
Kay3aJdbHUM (MIPUYMHHUI), a HE TEJICOJOTiUHUMN (BCe B MPUPOI MOOyI0-
BAaHO I[IJIECMIPSAMOBAHO 1 IO Yy BCSIKOMY PO3BUTKY JOCSITAETHCS PaHIIIE MO~
CTaBJICHA METa) CIOCi0 MOSCHEHHS.

['muOoKy 1 IpyHTOBHY PO3pOOKY 1Jied CUCTEMHOI OopraHizailii HayKo-
BOT'O 3HAHHS OJiepkKaja B HIMEIbKiN kinacuuHiid ¢imocodii. CTpykTypa
HAayKOBOT'O 3HAHHS, IPUHIIUIIM 1 MIJCTaBU MOOYA0BU TEOPETUUHUX CUCTEM
s ¢gimocodis cnpuiiMana ik CUCTEMHICTh ()OPMHU 3HAHb, @ HE 1X 3MICTY.
[ro ninito npoBoauth 1 L.I'. dixte (1762 — 1814), Ta iX mOCIITOBHUKHU
K. Hmina, . @pi3 Ta 111,

Teopetnune npupoao3HaBcTBo XIX — XX CTONITh BUXOAUTH 3 PO3-
pI3HEHHS npeaMeTy 1 00’ekTy 3HaHHA. [[iAKpecao4Yr akTUBHUN Xapak-
Tep JIOJICHKOTO MI3HAHHS, HOBHM CIOCIO IYMKH TPaKTy€ MPEAMET TOCHI-
JKEHb SIK 1I0Ch CTBOPEHE 1 CTBOPIOBAHE JIFOJUHOKO B XOJ[I OCBOEHHS TIPHU-
poau. ITimiiiMaeTbCst poJib MOJIENICH B TI3HAHHI.

[{is1e po3yMi€ThCSl B3KE HE SIK MPOCTa CyMa, a sIK (PyHKIIOHAJIbHA CY-
KYMHICTh, Ka (QOPMYETHCA ACIKHUM BiIHOIIECHHSM, III0 Hamepes 3aJa€Th-
csi, MK esiemeHTaMu. [Ipu boMy ikCcyeTbesl HasiBHICTh OCOOJIMBHX 1HTE-
rpalliiHUX XapaKTEPUCTUK AHOI CYKYMHOCTI — IUIICHICTh, HE 3BEJCHHS
10 CKJIaioBHX eneMeHTIB. CaMa 151 CyKYIHICTb, BIIHOIIEHHS MIX €JieMe-
HTaMu (iX KOOpAUHALlisL, CyOOpAUHAILS 1 T.J1.) BU3HAYAIOTHCS JEIKUM Ipa-
BWJIOM a00 CHUCTEMOYTBOPIOIOUUM MPUHITUIIOM. [{e¥ mpuHITUTT BITHOCHUTh-
Cs K JI0 TTIOPOJKEHHS BJIACTUBOCTEH IIIJIOTO 3 €JIEMEHTIB, TaK 1 J0 MOpPo-
JKEHHSI BJJACTUBOCTEN €JIeMEHTIB 3 I1710T0. CHCTEeMOYTBOPIOIOYNH TTPHH-
U JTO3BOJISIE HE TUTBKW MOCTYJIIOBATU Ti1 20O 1HIIN BJIACTUBOCTI €JIEeMEH-
TIB 1 CUCTEMH, aJie 1 nepedavyaT MOKIIMBI €JIEMEHTH 1 BJIACTUBOCTI CUC-
TEMHOI CYKYITHOCTI.



Mapxkcusm (K. Mapkc (1818 — 1883) migkpeciroe €aHICTb TPUPOIH 1
JUSUTBHOCTI JIFOJIMHM, TIPOBOJIUTH AYMKY MPO T€, IO «IHOJMHA B IIPOIIEC] BU-
POOHUIITBA MOKE JIISITH JIUIIE TaK, sIK Ji€ caMa MPUpoaa, TOOTO MOXKE 3MIHIO-
BaTH Juie ¢popmu peuoBun» [Mapke K., Exrensc @. // Cou. T. 23. C. 52].

Mapkcuctcbka THOCeO0JIOTist (Teopisl Mi3HAHHS) BUCYHYJa TEBHI
MPUHIIMIIK aHaJI3y CUCTEMHOCTI HAyKOBOrO 3HaHHs. J[0 HUX BiAHOCSTHCS
ICTOpPU3M, €IHICTH 3MICTOBHOI 1 (DOPMAJIBHOT CTOPIH HAYKOBOTO 3HAHHSI,
TPaKTyBaHHS CUCTEMHOCTI HE SIK 3aMKHYTOI CUCTEMH, a SIK MOCIIJOBHOCTI
MOHATH 1 TEOpPiH, MO pPo3BUBAETHCA. [Ipu TakoMmy MiaXO0J1 CHCTEMHICTh
3HaHb MPUIYCKAE MOAANBIIE BIOCKOHATICHHS CUCTEMHU MOHSITh.

Cnpobu po3poOuTH 3arajibHi NPUHIIUIN CUCTEMHOTO MiAXoay Oynu
3po0ieHi JikapeM, dimocodom 1 ekonomictom A.A. borganosum (1873 —
1928) B poboTi «3aranpHa oprasizaililina Hayka (TEKToJorisn)» (3-¢ w3,
M.; JI., 1925 — 1929. Y. 1 — 3). locaikeHHs, TPOBEICH] BXKE B HAIIIl JIHI,
MOKa3aaM, 10 BaXKJIWBI 171ei 1 MPUHIHUON KiIOEpHETUKH, CHOPMYJIbOBaHI
H. BinepoMm 1 ocob6muBo Y. Pocc Emi6i, 3HauHO paHimie, Xoda 1 B JeKIJIbKa
i GopMmi, 6ynu BupakeHi borganoum. B 1ie Ok Mipi 1€ BiJTHO-
cuthes 10 3aranbHoi Teopii cucteM (3TC) JI. dhon bepranandi, iaeiHa yac-
THHA SIKOi 0araTto B 4oMy IepeadayeHa aBTOPOM TEKTOJIOT].

TexToaoris (rpedy. — «OyaiBHUK») — BEJIbMHU OpHTiHAJIbHA 3aralib-
HOHAyKOBa KOHIICMIIISI, ICTOPUYHO TIEPIINA PO3TOPHEHUM BapiaHT 3araib-
Hoi Teopii cuctem (3TC). Ii cTBOpeHHAM aBTOp XOTIB KHHYTH BUKIHMK Ma-
pPKCH3MY, BUCYHYBIIIM Ha IPOTHUBAry HOMY KOHIICTIIIO, SKa MIPETEHAY€E Ha
yHIBepCallbHICTh. JJI1 MOOYIOBH TEKTONOT1i BUKOPUCTOBYETHCS MaTepial
CaMHX PI13HHUX HayK, B MEPIIy YEpPry NPUPOJHUX. AHAII3 OTO MaTeplaty
MPUBOJUTH O BUCHOBKY MPO ICHYBaHHS €IMHUX CTPYKTYPHHUX 3B S3KIB 1
3aKOHOMIPHOCTEH, 3arajbHUX IS CAMUX PI3HOPITHUX SIBUIIL.

ABcrpiticekuit 6iosor i ¢inocod JI. pon bepramandi (1901 — 1972)
MEPUIMM 13 3aX1JHUX YUYEHHUX PO3POOHUB KOHLEMI[II0 OPTaHi3My K BIIKpU-
TOi cuctemu 1 chopmymntoBaB nporpamy nooynosu 3TC. B cBoiii Teopii
BIH y3araJlbHUB MPUHIMIIN: LUIICHOCTI, OpraHizailii, ekBiiHaIbLHOCTI
(IOCSTHEHHS CUCTEMOIO OJIHOTO 1 TOTO K KIHLIEBOTO CTaHy 3a PI3HUX IO-
YaTKOBHUX YMOB) 1 i30M0p¢dizmMy (0HAKOBOTO MPEJICTABICHHS).

JI. pon bepranandi Outein 4iTKO cHopMyIIrOBaB iier0 MOOYIOBU 3a-
rajJbHOI Teopii cucteM, He 3anexHo Bix ix npupoau (1950 p.). Peamizarito
i€l CUCTEMH BiH 0a4uB y TOMY, 1100 3HAWUTH CTPYKTYPHY CHUIBHICTH 3aKO-
HIB, SIKI BCTAHOBJICHI B PI3HUX HayKaX Ta BUBOJUTH Ha 11ii OCHOBI 3arajbHo-
CHUCTEMHI 3aKOHOMIPHOCTI. OCHOBOIIOJIO)KHUKAMH CHUCTEMHOTO IMIJIXOYy €:
JI. pon bepranandi, A.A. bormanos, I'. Caiimon, I1. JIpykep, A. Yanmmep.
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http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D1%82%D0%B0%D0%BB%D0%B0%D0%BD%D1%84%D0%B8,_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3_%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B3%D0%B4%D0%B0%D0%BD%D0%BE%D0%B2,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%B9%D0%BC%D0%BE%D0%BD,_%D0%93%D0%B5%D1%80%D0%B1%D0%B5%D1%80%D1%82
http://ru.wikipedia.org/wiki/%D0%94%D1%80%D1%83%D0%BA%D0%B5%D1%80,_%D0%9F%D0%B8%D1%82%D0%B5%D1%80_%D0%A4%D0%B5%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D0%BD%D0%B4
http://ru.wikipedia.org/w/index.php?title=%D0%90.%D0%A7%D0%B0%D0%BD%D0%B4%D0%BB%D0%B5%D1%80&action=edit&redlink=1

B sikocTi 0COOOBOTO 1 TOJOBHOTO MOMYJIspU3aTOpa CUCTEMHUX 17ei
BHUCTYyMaja HayKOBO — TEXHIUYHA PEBOJIIONIS, sIKa 3a0e3reuyBaiia Oypxiiu-
BUI pPO3BHTOK cucTeMHoro migxoay [1]. Ha 3axoni imei Teopii cuctem po-
3BUBAIM Takl BueHi, sk: B.JleoateeB, P.Axodpd, O. Jlanre,
M. Mecaposuu, P. Mepton, T. ITapconc, Y. Poc mibi. B Coro3i paasHch-
kux comianictuaux pecmnyomaik (CPCP), B 60 — 70-1 poku mpobiiemMu cuc-
TEMOJIOT1i CTBOPEHHSI 3arajibHO1 TeOpii CUCTEM OYyJIM TaKOXK JYy’KE IOIYJIsp-
HuMu. JlocmimxenusamMu TyT 3aimanuch. B.I'. AdanackeB, B.M. ['nymikos,
B.I1. Ky3eMmin, FO.I'. Mapkos, 1.b. Hoik, JI.A. Ilerpymenko, B.H. Cagos-
cekuit, M.I. CeTpoB, B.C. Tioxtin, A.l. Yemon, E.I'. IOnin Ta iH. 3ycui-
JSIMUA IMX BUYEHHUX Oysa pO3BHMHYTa KOHIICMIliS CY4aCHOTO PO3BUTKY CHC-
TEMHOT0 MAXOAY B TPhOX HAMpsMax:

1 - cucremouortii sk Teopii TexHiuHux cucrem (TC);

2 - CUCTEMOTEXHIKH SIK MPAKTUKH;

3 - CHCTEMHOI'0 aHai3y K METOJI0JIOTTIi.

A Takox po3po0JieHa OCHOBHA CYKYITHICTh CUCTEMHHX MPUHIIMIIB:

— IiicHicTh, MO A03BOJISIE PO3TIISIAATA OJHOYACHO CHUCTEMY SIK
€IMHE 1ILJIC 1 B TOM )K€ Yac SIK MiJICUCTEMY JJISi CUCTEM BUILUX PiBHIB.

— lepapxiunicTh OygoBH, TOOTO HasBHICTH Oe3iiyi (MpuUHANMHI,
JIBOX) €JIEMEHTIB, pO3TalllOBaHUX HAa OCHOBI IIJIKOPEHHS €JIEMEHTIB HUXK-
4OTo piBHS €JIEMEHTaM BHUILIOrO piBHA. Peaizaliis boro npuHIUNy 100pe
BUJIHO Ha MPHUKJIAl OyIb-sIKOT KOHKPETHOI opraHizaiii. Sk Bigomo, Oyib-
sAKa OpraHi3allisi € B3aEMOJIIEI0 JABOX MiJCUCTEM: YIPABJIAKOYOi 1 KEpOBa-
Hoi. O/1Ha MIAKOPSAETHCS 1HIIIH.

— CTpykTypH3anis, 0 A03BOJIS€ aHATI3YBaTH €JIEMEHTH CUCTEMH 1
iX B3a€EMO3B’SI3KM B paMKax KOHKPETHOI OpraHi3aiiiiHoi CTpykTypu. Sk
paBWiIo, Tpolec (PYHKIIOHYBAaHHS CUCTEMH OOYMOBJICHHUNU HE CTLIBKU
BJIACTUBOCTSAMH i1 OKPEMHUX €JEMEHTIB, CKUIBKA BJIACTUBOCTSMH CaMoOi
CTPYKTYpH.

— MHOXMHHICTB, 110 JTO3BOJISIE BUKOPUCTOBYBATHU 0€3I1iu KiOepHe-
TUYHUX, CKOHOMIYHUX 1 MaTeMaTUYHUX MOJEJEH JJIs OMUCY OKPEMHUX
€JIEMEHTIB 1 CUCTEMH B I1JIOMY.

— CHCTEeMHiCTh — BJIACTHUBICTh 00’ €KTY BOJIOJITH yCiMa O3HAKaMH
CUCTEMH.

Tepminu Teopist CUCTEM 1 CUCTEMHUN aHai3, HE IUBJISTYUCH HA TEpi-
oJl OuIble 25 POKIB iX BUKOPUCTAHHS, BCE IlI€ HE 3HAMIILIM 3arajibHOII-
PUMHSITOTO — CTAHIAPTHOTO TIIyMadeHHS.
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3anpornoHOBaHiI BapilaHTH 3arajbHUX CHUCTEMHHUX KOHIIEHIINA Oymy-
IOThCS Ha PI3HUX NEpPEeayMOBax 1 BIIPI3HSIOTHCS PI3HOMAHITHICTIO 3aCO-
01B, 1110 BUKOPUCTOBYIOThCS. CaMme (hakT BUCYHEHHS 1IUX KOHIEMIIiH repe-
TBOPUB CUCTEMHUM MiAXiJ HA HAYKOBY PEIbHICTh. | IbOMY HE TIepeniKo-
’a€ BIICYTHICTb €JIMHOI 3arajJbHONPUMHATOL TEOP1i CUCTEM.

BUCHOBOK 3 iCTOpii BUHUKHEHHS Ta PO3BUTKY CUCTEMHOTO aHAII3y —
JUIsi BUHUKHEHHS Ta PO3BUTKY CHUCTEMHUX TEOpIM Ta MOHATH Oynu
00’€KTHUBHI NPUYUHU: TaKi TEOPil HE MOTJM HE BUHUKHYTHU, BOHU 1 ChOTO-
JHI pO3BUBAIOTHCS 1 MU € CBIJIKAMH Y4EProBOro eramy ix po3BUTKy [3].

1.2. OcHOBHI TepMiHM Ta BU3HAYEHHS

CucreMHM aHAJTI3 — 1€ CYKYITHICTh METO/IIB JOCIIIKEHHS MPOIIEe-
CiB (DYHKIIIOHYBaHHSI CKJIaJHUX CHUCTEM Ha OCHOBI MOJICTIOBAHHS 1
HaIpaBJICHUX Ha MiABUIIEHHS 1X €(DeKTUBHOCTI (BIOCKOHAJICHHS).

CucTeMHMI aHalli3 BUKOPHUCTOBYE CHCTEMHMM MiAXiJ 10 BUBUCHHS
00’€KTIB, SIBUIII 1 MPOLIECIB BEJIMKOT'O CTYNEHS CKJIATHOCTI.

CucreMHM# miaxXix — HampsiM METOAOJIOTIT TOCIIIPKCHHS, SIKUI pea-
J13y€ HA MPAKTUIl MPUHIUINA IITICHOCTI PO3IJSAAY SBHUIL 1 MPOUECIB Y
BCIM CKJIaJIHOCTI1, B3aEMO3B’SI3KY 1 B3aEMOOOYMOBIICHOCTI iX PO3BHTKY.

VY OCHOBI CHCTEMHOI'0 aHaJIi3y BUBUCHHS 00’ €KTIB, SBUIIL 1 MPOIIECIB
BEJIUKOTO CTYIEHS CKIaAHOCTI JI€XKUTh MOHATTA CUCTEMH.

Cucrema — (rpeir. Systema — ckiajieHe 3 YaCTUH, CHOJIYYEHE) 1€ CY-
KYMHICTH (L[1JTICHA MHOKHHA) 00’ €KTIB (€JIEMEHTIB), 3B’ I3aHUX MIK COOOI0
IIEBHUMH BIJTHOCHMHAMM 1 B3a€EMOJJIIOYHMX TaK, MO0 3a0€3Ie€YUTH JTOCHT-
HEHHS MEBHOI MEeTH (pillleHHA 3a1a4i). [{e He € ocTaTOUHUM BHU3HAYEHHSIM
NOHATTS CUCTEMHU. Y HAYKOBIM JiTepaTypi € 0arato BU3HA4YE€Hb MOHSTTS
CHUCTEMH, 1110 BITHOCSATHCS SIK JI0 3arajibHUX TaK 1 JO KOHKPETHUX CHUCTEM
pisaux BumaiB [3, 4, 5, 6, 7, 8] Hanpukian, cuctema 3Hapsaas oOpoOKu
IPYHTY, CUCTEMa TPAHCIIOPTHUX 3aCO01B MEPEBE3EHHS MACAXKUPIB, CUCTE-
Ma TOTJISIAIB, CUCTEMA BEKTOPIB.

JI1st cucteMu xapakTepHI Taki BIACTUBOCTI:

a) 3aJlaHi 3B’ SI3KU, 110 ICHYIOTh MK €JIEMEHTaMHU CUCTEMU;

0) KOXKHHI 3 €JIEMEHTIB Y CEpEINHI CUCTEMH BBKAETHCSI HEMOILTHHIM;

B) 3 HABKOJIMIITHIM CEPEIOBUIIIEM CUCTEMA B3a€EMOJIIE SIK €IMHE IILIIE.

EnemeHnT — 11 HalimpocCTilia HEMOIJIbHA YaCTUHA CUCTEMH, a HOTO
BJIACTUBOCTI BU3HAYAIOTHCSI KOHKPETHOI 3ajadeto. EleMeHT 3aBxau
3B’SI3aHUM 13 CAMOIO CUCTEMOI0. EJIEeMEHT CKJIaJIHOI CUCTEMHU MOXE OyTU B
CBOIO Yepry CKJIJIHOK CUCTEMOIO B 1HIIIM 3aj1a4i.
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IMincucremMa — 11€ CKJIa0Ba CUCTEMH, SIKA CKJIAAACTLCS 3 00 € IHAHHS
€JIEMEHTIB, aJie 32 MacIlITaOOM MEHIIIA, HIXK CCTEMa B I[1JIOMY.

Jly>ke 4acTo JJisi MPOCTOTH CUCTEMY BU3HAYAIOTh K KOMILJIEKC (PyHK-
[IOHAJILHO B3a€MO3B’I3aHUX E€JIEMEHTIB.

3 BU3HAYECHHS CHCTEMH BUXOIUTH, 10 i1 000B’SI3KOBUMH KOMITOHCH-
TaMu € eJeMeHTH (00’ €KTH) 1 3B’ A3KkM MK HUMU. [Iporiec po3aineHHs cuc-
TeMHU Ha eleMEHTH (00’€KTH, MIJICUCTEMH) 1 camMe TMOHSITTS EJIEMEHTY
(00’ekTy, MiACUCTEMH) BEJIbMHU YMOBHI 1 BIJIHOCHI, OCKUIBKU OYJb-SIKUM
€JIEMEHT y CBOIO YEPTYy MOXKHA PO3TJISJATU SIK CYKYIHICTh 1HIITUX €JIEeMEH-
TiB. Hanmpukinaz, cucrema nmepeBe3eHHs MacaKUpIB y MICTI, SIK 11 MiJCHC-
TEMHU MOKHA PO3TJIsJaTH: aBTOOYCHAa CHCTEMa IMEPEBE3CHHS MaCaXKupiB,
TpaMBallHa CHCTEMa IEPEBE3CHHS IMAaCaXUPIB, CUCTEeMa OE3MEKU MEepPeBe-
3€HHS MACAKUPIB HA ABTOTPAHCHIOPTI 1 T.J., SIKI B CBOIO YEPry BUCTYyIaI0-
YU SIK CUCTEMH, OY1yTh CKJIAJATUCh 13 CBOIX ITIJICUCTEM.

OCKIJIBbKH BCl €JIEMEHTH, 3 SKUX CKJIQJA€ThCsl CUCTeMa MEBHUM YHU-
HOM B3a€EMOpPO3TAIIOBaHI 1 B3a€MO3B’s3aHi, TO MOXKHA TOBOPHUTH IIPO
CTPYKTYPY CHCTEMHU.

CTpykTypa cucTteMH — 1€ 300paXE€HHs €JIEMEHTIB Ta 3B’SI3KIB MIXK
HUMU. TyT po3risaaerbcss (PyHKIIOHAIbHA, TEXHIYHA, OpraHizaiiiiHa
cTpykTypa. IlependavaeTbes 1m0 cucTeMa Mae JiBa 1 OlIblle PiBHIB yIIpaB-
niHHA. Byab-sika cucteMa mae iepapxiuyHy CTPYKTYpY YNpaBliHHS, TOOTO
PAIl TaHOK, PO3TAIIOBAHUX BiJl HXKUUX JIO BUIIMX B TOPSAKY M1 JIETIIOCTI.
Hanpuknan: opranizamiiiHa cTpykTypa XapKiBCbKOTO Hal[lOHAJIBHOTO aB-
TOAOPOKHBOTO YHIBEPCUTETY HaBelleHa Ha puc. 1.1 (mpsimMi 3B SI3KK BKa3a-
Hl CyIIJIbHUMHU NMPSAMHUMHU 31 CTPUIKaMH, 3BOPOTHI IEPEPUBUCTUMH ).

3B’A30K MOKa3y€e B3a€MO/III0 €JIEMEHTIB CUCTEMHU MIXK COOO0IO Ta 30B-
HIIIHIM cepeoBUIEM. TyT BUKOPUCTOBYIOTHCS y3arajlbHEH1 OLIHKH, Ha-
MPUKIIAJ, 3B’ S3KK HAMpaBJEHI YW HEHAMpaBJjeHI, CUJIbHI Yu cl1a0Ki, Jo1a-
THI Y4 B1JI’€MHI. 3B’SI30K OJTHO3HAYHO XapaKTEPU3Y€E CTPYKTYPY CUCTEMHU.

[Tpu anami3i TUX 20O IHIIMX KOHKPETHUX CUCTEM BUSIBIISIETHCS JIOCTAT-
HIM BHJIUICHHS OOMEXKEHOTr0 Yrciia CTyneHiB iepapxii. [Ipu oMy cuctemu
HU3BKOTO PIBHS € MiJICUCTEMaMH O1IbIII BUCOKOTO PIBHSA 1 T.JA., &K JIO TaK
3BaHOI CYNEPCUCTEMH, 1110 3HAXOJUTHCSA Ha BEPXHHOMY CTYIICHI 1€pApXIUHOI
cTpyktypu. Hanpukia, ekoHOMIYHA cUCTeMa KpaiHU — CyTIepCrUCTEMA.

SIx BiAOMO, CydyacHe BUPOOHMIITBO XapaKTEPU3YEThCS CHelliaiizali-
€10 OKpEeMHX HMOTr0 YacTHH, PO3MOALIOM Mpaill 1 PyHKIH MIXK MiacUCTe-
Mami. | yxe yacTo Mera 1 3aj1a4i OJHOTO HiAPO3iIy MOXKYTh Cyleped -
TH a00 BXOJUTH B KOH(IIIKT 3 METOIO 1 33/1a4aMu 1HIIIOTO MiIPO3I1LTy.
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YeTBEPTHI PIBEHb YIPABIiHHSA
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CTYJICHTCHKI TPyITH

Puc. 1.1. Oprani3auniiina crpykrypa XHAJLY

Hanpukiaa: npyu BU3HAUYEHHI ONTUMAIBHOTO MPUOYTKY BiJl MEepeBe-
3€Hb MACAXKUPIB JIJI1 aBTOTPAHCIOPTHOIO MIAMPUEMCTBA MJIAHOBUM BIJIJILIT
IIparHyTHUME 10 MPOBEJICHHS CKOPOUYEHb BUTpPAT; BIAJLI IMOCTA4YaHHS - J10
30UJIbIIIEHHS 3aKyI1BEJIb 3aITYaCTUH 3 METOI0 IPUCKOPEHHSI PEMOHTY aBTO-
TPaHCIOPTY, IO MPUBOJUTH 10 30UTBIIEHHS BUTpAT.

VY 1ux yMOBaxX OCHOBHUM HayKOBHUM IPHUHIIMIIOM aHaJi3y 1 CUHTE3Y
BEJIMKUX CHUCTEM CTa€ CHUCTEMHMH IIIX1J, SKUH TIOJArae y B3ae-
MO3B’13aHOMY PO3IJIsiAl pOOOTH BCIX €JIEMEHTIB (MiJACUCTEM) 1 CUCTEMH B
[IJIOMY Ta iX BIUIMBY Ha KIHUEBUI pe3ynbTaT poOOTH BCI€T CUCTEMH.

Takum ynHOM, KpUTEpiEM BUOOPY pillleHHS Ha OyAb-SIKOMY 3 l€pap-
XIYHUX PIBHIB € MaKCUMYM €(EeKTy ISl BCI€l CUCTEMU B LIIOMY (TOOTO
CUCTEMHU HAWBHUILOTO PIBHS, MPUUHITOTO JI0 PO3TIsdy), a HE JJIs SKOi-
HEOY/Ib OKpEMOi YaCTHHH.

CraH — 11le MUTTEBA OI[iHKA 200 (ha3a pO3BUTKY CHUCTEMHU.

PiBHOBara — 1i¢ meBHUN CTaH CUCTEMU, B IKOMY BOHA 3HaXOJUTHCS
NesaKuil, a00 3aJlaHuil Yac 1 B IKOMY BOHA BHKOHY€ CBO€ (DYHKIIIOHAJIbHE
NPU3HAYCHHSI, HE3BAXKAI0YM Ha 30BHIIIIHI YA BHYTPIIIHI 30ypEHHS.
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IloBeainka cucTeMHu — 1€ TIpaBUiIa MEPEXOTy 3 OAHOTO CTAaHy B iH-
Ui, a0 yTpUMaHHS PIBHOBArd MPH 30BHIIIHIX YU BHYTPIIIHIX 30ypeH-
HX (BILIMBAX).

1.3. Knacudikanis cucrem

Knacudikaiiito cucteM B CUCTEMHOMY aHali31 MOKHA BUKOHYBaTH
BUXOJSYM 3 PI3HUX BUMOT IO CaMOi1 CUCTEMHU UM B3a€MOJIl CUCTEMU 3 Ce-
PEIIOBHIIEM, a TAaKOXX BiJ MMOCTABJIEHOT METH CaAaMUM JOCJITHHUKOM BiJHOC-
HO BJIAaCTUBOCTEH CHCTEMH, SK1 BIH XOUY€ 3HATH, a00 SKI1 IS HHOTO € BaXK-
auBuMH. [Ipu IbOMY CHCTEMY MOXKHA XapaKTepU3yBaTH OJHIEI0 YU KiTb-
KOMa O3HaKaMH.

[Tepir 3a Bce MOKHA BU3HAUUTH BJIACTUBICTH CUCTEMHU 3a CYTHICTIO ii
CTBOPEHHS (TIOXOIKEHHSIM):

— MPUPOJIHI, K1 ICHYIOTh B 00 €KTHUBHIN AIMCHOCTI (HEKHBa, KHBA
npupoja, CycniabCTBO). [Ipukiianu cucteMm — COHsIYHA CUCTEMA, Ipsijia Tip,
MOMYJISALIS] TBAPUH, CYCIIBCTBO.

— KOHIeNTYyaJbHi, a00 i/eam30BadHl CUCTEMH, Kl BiJOOpakaioTh,
pealibHy MiMCHICTh, 00’ €KTUBHUM CBIT. CI0JIU BITHOCSITHCS: HayKOBI T€O-
pli, HAYKOB1 3aKOHH, JIITEPATypH1 TBOPH 1 T.II., TOOTO CUCTEMH, fKI 32 Pi3-
HUM CTyIIEHEM Big00pakatoTh 00’ €KTUBHY PEATbHICTb.

— IITYYHi, SIKI CTBOPEH1 JIIOJUHOIO JIJIs1 JOCSTHEHHS] KOHKPETHOI Me-
TH (TEXHIYHI Y4 OpraHi3ailiiiii).

[Ipy BUKOpPUCTaHHI CUCTEMHOTO aHAI3y JJIsl 3a]]a4 CUHTE3y Ta aHa-
J13y CUCTEM BUKOPUCTOBYIOTH TaKy KJIACU(IKAIIII0 CUCTEM 34!

— BUJIOM 00’ €KTa — T€XHI4YH1, 010JI0T14H1, OpraHi3aliiiHi Ta iHIi;

— HAyKOBUM CIIPSIMYBaHHSIM — MaTeMaTu4H1, (P13U4HI, XIMIYHI, Ta 1HII.;

— BUJ0M (popmaltizailii JeTepMIHOBaHI, CTOXaCTUYHI;

— B3a€EMO/IIE€I0 3 HABKOJUIIHIM CEPEOBUIIEM — BIJIKPUTI Ta 3aKPHUTI;

— CKJIQJIHICTIO CTPYKTYPH 1 TOBEIIHKH — MPOCTI, BEIUKI, CKIIAJIHI;

— CTYIEHEM OPraHi30BaHOCTI — J00pEe OpraHi3oBaHi, HOraHO OpraHi-
30BaH1 (qudy3H1), 13 caMOOpraHizalli€lo;

— PO3BUTKOM Y 4Yaci — CTaTUYHI Ta JUHAMIYHI.

ITo ckiagy 1 CTPYKTYpi CUCTEMH KIacU(IKYIOThCS Ha MPOCTi, BEIUKI
1 CKJIaJTHi.

IIpocTa cucrema — 1e cuctemMa, QyHKIIIOHYBaHHS SIKOi (B pamKax
KOHKPETHOI 3a7a4l) MOKHa JOCIIIKYBaTH K MIOCh I1ij1e, 0€3 po30uTTs ii
Ha OB JP10OHI MiACUCTEMHU.
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Beauka cucremMa — 11e cucTeMa, Ky Ba)XKO JOCTIIHKyBaTH 0€3 po3-
ouTTs ii Ha OUIBIT mpocTi miacuctemu. Ilicas Takoro po3ouTTs PyHKIO-
HYBaHHS MiJICUCTEM MOHA JOCTIJKYBAaTH MPAKTUYHO HE3aICKHO OJIHA
B1JT OZIHOI.

CkiaaHa cucreMa — 1€ CUCTEeMa, (PYHKIIIOHYBaHHS KOMIIOHEHTIB
SAKO1 HACTUIbKU B3a€MO3B’si3aHE, 110 130JIbOBAHUI PO3IJISL MPOLECIB iX
¢yHKIIIOHYBaHHS 200 MPOCTO HEMOXKJIUBUNA, a00 MPUBOJIUTH A0 TOMUIIKO-
BUX BUCHOBKIB.

Takum 4MHOM, BEJIMKMMM i CKJIQTHUMHU HA3UBAIOTHCS CUCTEMH 3 PO3-
raTy>KEHOI0 CTPYKTYPOIO 1 3HAYHOK KUIBKICTIO B3a€MO3B’SI3aHUX 1 B3a€MO-
TIIOYMX €JIEMEHTIB Ta BEIMKOO KIJIBKICTIO 1H(HOPMAIIMHHUX 3B’ SI3KIB.

Ockiabku cucTeMH (DYHKIIOHYIOTh B MPOCTOPI, 1 B Yaci, TO B 3aJICK-
HOCT1 BiJi oprasizaiii B3a€MOli CHUCTEM 3 30BHIIIHIM CEPEAOBHUIIEM iX
MOKHA KJIacu(iKyBaTH Ha BIJIKPHTI 1 3aKPUTI, a B 3aJIEKHOCTI B PO3BUT-
Ky B 4acl Ha CTaTU4HI Ta quHamiuHi. Toxi:

BinkpuTi — 11e cuUCTeMU, B SKUX MPOIIECH BU3HAYAIOTHCS BILJTUBOM
30BHILIHBOTO CEPEJIOBHUIIA 1 cCaMl HaIal0Th HA HbOT'O ICTOTHY A10.

3akpuTi — 11e cucTeMu, 5Kl B mpolieci GyHKI[IOHYBaHHS BUKOPHUC-
TOBYIOTh TIIBKH Ty 1HGOpPMAIlIO, 10 BUPOOJSIETHCS YCEpPEIWHI CaMoi
CUCTEMH.

CTaTH4Hi CHCTEMH — 116 CHCTEMU 3 OJHUM MOJIMBHUM CTaHOM.

JInHAMiuHi cHCTeMH — II¢ CUCTEMH 3 OC3IIYYI0 CTaHIB, B SIKMX 3 Ya-
COM BIJIOYBA€THCS MEPEX1] 3 OJHOTO CTaHy B iHIIMHU. [IpakTidHO BCl cuc-
TEMU € JTUHAMIYHUMH, BCE 3aJICKUTh BiJ MPOMIKKY Yacy, Ha SKOMY MH
PO3IJISITIAEMO CTaH CUCTEMH.

JloOpe opraHizoBaHi CHCTEMH - 1I€ TaKl, JJIS SKUX MOXKHA BU3HAYU-
TH OKpPEMI €JIEMEHTH, 3B’SI3KM MK HUMH, IIpaBuiIa 00’ €HAHHS B MiJICHUC-
TEMH Ta OILIHUTH 3B’ SI3KM MK KOMIIOHEHTAMH CHUCTEMH Ta il UIIMU. Taki
CUCTEMH MOXYTh OIHMCYBAaTHCh y BUTJIAJI MaTeMaTHYHUX 3aJICKHOCTEH,
K1 3B’SI3yIOTh METY Ta 3aCO0M ii TOCATHEHHS - KPUTEPIiB €(hEKTUBHOCTI YU
oliHkamMu (PyHKIIOHYBaHHs. Po3B’A3aHHs 3a71a4 aHaJ3y Ta CUHTE3Y B J100-
pe OpraHi30BaHUX CHCTEMaxX 3IUCHIOEThCA AHANTUYHUMHU METOJaMH.
[Ipuknaau: coHsiyHA CHCTEMa, SIKa OMUCY€ HAWOUIbII CYTTEBI 3aKOHOMIp-
HOCTI pyXy IUIAHET; OMUC POOOTH €IIEKTPOHHOTO MPUCTPOIO 32 JIOMIOMOTOIO
CUCTEMHU PIBHSHbB, Kl BPaXOBYIOTh OCOOJMBOCTI POOOTH; aHATITUYHI MO-
aeni 00’ €KTIB yHPaBJIiHHS Ta 1HIIL.

Jlns1 BimoOpakeHHsT JOCTIKYBaHOTO 00’€KTa y BUIJIsLA1 100pe opra-
HI30BaHO1 CUCTEMH BUJLISIOTH HAHOUIBII CYTTEBI (PAKTOPHU Ta BIAKUIAIOTH
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npyropsaHi. B 1obpe opraHi3oBaHMX CHCTeMaX BUKOPHCTOBYETHCS, B OC-
HOBHOMY, KUJIbKICHA 1H(hOpMAITis.

ITorano opranizoBaHi CHCTEeMH — CUCTEMH, B SIKHUX BaKKO BU3HAUYUTH
OKpeMI €JIEMEHTH 1 3B’SI3KM MK HUMH. 3aKOHOMIPHOCTI 3B’SI3KIB MIXK €JIe-
MEHTaMH MO>KHA BU3HAUWTHU MPU OTPUMAaHHI CTATUCTUYHHUX 3aKOHOMIPHOC-
Tel Ta MEPEHECEHHIO iX Ha MOBEAIHKY CUCTEMH 3 JCSKUMH MOKa3HUKAMU
HMOBIPHOCTI.

XapakTepHUM JJI IIUX CUCTEM € BUKOPUCTAaHHS Oaratokpurepiajb-
HUX 3aJlay 3 YHUCICHHUMH MPUITYHIEHHSIMU Ta oOmexeHHsMu. [Ipuxinagu:
CHCTEMH MacOBOI0 OOCITYrOBYBaHHS, EKOHOMIYHI Ta OpraHi3alliiiHi CHCTEMH.

B noraHo opraHizoBaHHX CUCTEMaX BUKOPHUCTOBYETHCS, B OCHOBHOMY, SIKi-
CHa 1H¢opMallis, 30KpeMa HeUiTKI MHOKHUHH.

3 MOHATTIAMH «JI00pe OpraHi30BaHa» Ta «MOTAHO OPraHi30BaHa» CHUC-
TEMHU TICHO 3B’S13aHI TEPMIHU «J100pe BU3HAUCHA» Ta «IIOTAaHO BHU3HAYCHA
CUCTEMU.

i cucteMu MOXKYTh Ha3UBATHCh TAKOXK J€TEPMiHOBAHMMMU Ta CTOXA-
CTUYHHMMM.

JleTepMiHOBaHI — 116 CUCTEMH, Y SIKUX NEPEXI] 3 OJHOIO CTaHy B 1H-
M (TOOTO MOBEIHKA CHCTEMHU) € BUBHAYEHHM.

CroxacTu4Hi — CUCTeMH, y SKUX TEpPeXiJl 3 OJHOTO CTaHy B 1HIIUHN
(ToOTO TIOBEIHKA CUCTEMH, 00 PO3BUTOK) HE € YITKO BU3HAYCHUM Ta PO3T-
JSIAAETHCS SIK BUITAJIKOBUI MPOIIEC.

Cucremu i3 camooprasizaui€ro — 1e¢ CUCTeMH, SIKI MarOTh YiTKO BH-
3HaYEHY MOJKJIMBICTh aJanTallii J0 3MIHIOBaHHS YMOB po00oTH. YacTHHHUM
BUIAJKOM CHUCTEMH 13 CaMOOpraHi3ali€ro g YOpPaBIIHHA TEXHIYHUMU
00’€KTaMU € aJIalITUBHI CUCTEMU 3 €TAJIOHHUMHU MOJICIISIMU YU 11eHTU(]IKATO-
POM, 1110 PO3TIISIIAETHCS B AUCUUILTIHI « Teopisi aBTOMAaTHUHOTO YIPABIIHHSD.

IlincucTemMa — 1e CcKiIajgoBa CHCTEMH, SIKA CKJIATA€ETHCSI 3 00’ €1-
HAHHS €JIEMEHTIB, ajie 3a MaciITaboM MEHIIA, HIXK CUCTEMA B IIJIOMY.

B ocranHi poku copMyBaBCs HOBHUM HANPsIM MPHUKIIATHOTO CUCTEM-
HOT'O aHaJli3y — CHHEePreTHKa (BiJ rpeibKkoro Synergos — pasom aitoui, ¢i-
310JI. M 513, MPAIIOI0Yl Pa30M) - HayKa Mpo 3arajibHl MPOIECH CaMOOpra-
Hi3allli B CKJIQJHUX HE PIBHOBAXKHUX CTPYKTYpaXx, sika BUCYBAa€ HAYKOBI IO-
SICHEHHS TPOIIECIB HEPIBHOBAYKHOI BIOPSIIKOBAHOCTI, HANIPUKIIA]] B €KOHOMI-
YHIi PeaTbHOCTI.

Cmia TakoX BUIUIMTHA COLIAJBHO — €KOHOMIYHI CHUCTEMH — KOM-
MJIEKCHI CTPYKTYpH, SKI CKIAJalOThCs 3 EKOHOMIYHUX, BUPOOHUYO-
TEXHIYHMX Ta COILlaJIbHUX MIJICUCTEM, BOHUM MAalOTh PI3HY METYy (HaIpu-
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KJIaJ: MICTO, OpraHi3allis, MiAMNPUEMCTBO), aje € TyKE BXKJIMBUMH IS
3a0€3IeUeHHS KUTTEIISUIBHOCTI JIIOAEH.

1.4. BaacTuBOCTI CHCTEM

OpHa 13 TOJIOBHUX KOHIEMIIA CUCTEMHOTO aHajli3y € MOIIYK 1 BUKO-
PUCTAaHHS BIAMOBIIHOCTEN MK PI3HUMHU CUCTeMaMH. [[Jis mouryky Biamo-
BITHOCTEH MO>KHA BUIUIUTU TPYMy BJIACTUBOCTEH, IO XapaKTEpU3YIOTh
cXoxi cuctemu [5,6]:

— CYTHICTb Ta CKJIQJHICTh CUCTEM;

— 3B’SI30K CHCTEM 13 30BHIIIHIM CEPE/IOBUILIEM;

— IIJIECIIPSIMOBAHICTh CUCTEM;

— TIapaMeTpU PO3BUTKY Ta (DYHKIIIOHYBAHHS CUCTEM.

3ynUHUMOCS Ha HAWBa)KJIUBIIINX BJIACTHBOCTAX cucTeM [9].

HisicHicTs Ta MmomisibHicTh. CHcTeMa €, TiepeayciM, IIJIICHOIO CY-
KYIHICTIO esieMeHTiB. Lle o3Hayvae, 1110, 3 0JTHOrO OOKY, cUCTeMa — 11€ LILTIC-
HE YTBOPEHHS, a 3 IHIIOTO — B 1i CKJIaJll YITKO MOXYTb OyTH BUALICHI
OKpeMi LTICHI 00’ €KTH (eJIeMEHTH). AJie HE KOMIIOHEHTH YTBOPIOIOTh I1i-
ne (cucreMy), a HaBIaKu, MPH MO [IUIOTO BUSBIISIIOTh KOMIIOHEHTH CHC-
TeMU. [lepBHHHICTH HIJIOT0 — rOJIOBHUHM MOCTYJIAT TEOPil CHCTEM.

HeamuTuBHicTH ccTeMHu (eMepsKeHTHICTB). BilacTuBoCTi cucTe-
MM XOYa 1 3ajJeKaTh BIJ] BIACTUBOCTEH €JIEMEHTIB, aji¢ HE BH3HAYAIOTHCS
HUMH TOBHICTIO. DYHKIIOHYBaHHA CUCTEMH HE MOXE OyTH 3BEJEHO J0
(YHKIIIOHYBaHHSI OKpeMHUX ii KOMIOHEHTIB. CykynHe (yHKIIOHYBaHHS
B3a€MO3B’I3aHUX EJIEMEHTIB CHUCTEMHU MOPOJKY€E SIKICHO HOB1 (DPYHKIIIO-
HaJIbHI BJACTUBOCTI CUCTEMHU. 3BIJICH BUILIUBAE BAXKJIMBUN BUCHOBOK: CHC-
TeMAa He 3BOAUTHCS /10 MPOCTOI CYKYNHOCTI eJIeMEHTIB; pO3UISI0OUM CHUC-
TEMYy Ha YaCTUHHU, TOCTIIHKYIOUYHN KOKHY 3 HUX OKpPEMO, HEMOJKIIMBO TTi3Ha-
TH BCl1 BJIACTUBOCTI CUCTEMH B IIJIoMy. [[10 BiIacTUBICTH Ille HA3UBAIOTh
CHUCTEMHOI0, a00 iHTErpaTUBHOIO.

Cunepreruka — (Bix rper. synergetikos — criabHUH, TOTOIKCHHM,
J1I04Mil), HAYKOBHI HANpsSIMOK, III0 BUBYAE 3B S3KH MIXK €JIEMEHTaMU
CTPYKTypHu (IMiJCUCTEMaMH), Kl YTBOPIOIOTHCS y BIAKPUTHX CHCTEMax
(O1losoriyHUX, (I3UKO-XIMIYHUX, EKOHOMIYHUX Ta 1HIIWX) 3aBISKW 1HTCH-
CHBHOMY (ITOTOKOBOMY) OOMIHY PEUYOBHMHAMU i €HEPri€l0 3 HaBKOJIMIITHIM
CEpEIOBUILIEM 32 HEPIBHOBAXKHUX YMOB. TEOpEeTHYHI 3acall CHHEPTETUKH
— TepMOJMHAMIKa HEPIBHOBAXXHUX IPOIIECIB, TEOPis BUIAJKOBUX IpOIie-
C1B, TEOPIsl HENIHIMHUX KOJMBAaHb 1 XBUJIb.
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CrpsMoOBaHICTh MPOIECIB caMoopraHizailii 00yMoBJIeHa BHYTpIIIIHI-
MU BJIACTUBOCTSIMHU 00’ €KTIB (MIACHUCTEM) Y iX 1HAUBITyaTbHOMY 1 KOJIEK-
TUBHOMY IIPOSIBi, a TAKOXK BIUIMBaMH 3 OOKY CEepEe/IOBHIIA, Y IKOMY 3HAaXO0-
TUTHCS cUCTeMa. AJle MOBEAIHKA eJIeMEHTIB (MACHCTEM) 1 CUCTEMU B ITi-
JIOMY ICTOTHO XapaKTEPHU3YETHCA CIIOHTAHHICTIO — aKTU MOBOJKEHHS HE
€ CTPOro JECTEPMIHOBAHUMH.

IepapxiuyHicTh cHCTEMHM — 1€ CKIAAHICTh CTPYKTYPH CHUCTEMH, sIKa
XapaKTEPU3YEThCA TaKUMHU I[MOKa3HUKAMU: KUIBKICTIO PIBHIB 1epapxii
YIpaBJIHHS CUCTEMOIO, PI3HOMAHITTSIM KOMIIOHEHTIB Ta 3B’SI3KIB, CKJIaj-
HICTIO TOBEJIHKH 1 T. M. lepapX1yHICTh CUCTEMHU TAKOX MOJISITA€ Y TOMY,
[0 CUCTEMY MOXHA PO3MVISIAATH SIK €JIEMEHT CUCTEMHU BHILOTO MOPSAKY
(HagcucTeMHu), a il eJIEeMEHTH — SIK CHCTEMH.

B3aeMo3a/1e:kHICTh MIZK CHCTEMOI0 Ta 30BHILIHIM Cepel0BHIIEM.
Cuctema Gopmye Ta TpOSIBISE CBOI BJIACTHBOCTI IPH B3a€EMO/III 13 30BHI-
ITHIM cepefoBuUIlleM. BoHa po3BUBAETHCS Mij BIUIMBOM 30BHIIIHBOTO CE-
pPEIOBHILIA, AJI€ IPU I[bOMY HaMara€eTbCs 30€perTy AKICHY BUBHAYEHICTh Ta
BJIACTUBOCTI, 1110 3a0€3Me4yI0Th BIAHOCHY CTIMKICTh Ta aJalTUBHICTH il
(GyHKIIIOHYBaHHSI.

PiBeHb caMOCTIHHOCTI Ta BiAKPUTOCTI CUCTEeMHM BU3HAYAETHCA Ta-
KMMH TMOKa3HUKAMU: KUIBKICTIO 3B’SI3KIB CUCTEMHM 13 30BHIIIHIM CEpeJI0-
BUIIIEM Y CEPEHbOMY Ha OJMH 1i €JIEMEHT YU 1HIIUM MmapameTp; IHTeHCH-
BHICTIO OOMIHY 1H(OpMAIIIEI0 YU pecypcaMu MK CUCTEMOIO Ta 30BHIIIHIM
CEpEOBUILIEM; CTYIIEHEM BILIMBY 1HIIUX CHUCTEM.

HisiecnpsiMoBaHicTh CHCTEMH 03HAYA€ HASIBHICTh Y HET METH.

HanilinicTs cucremMu (Hanmpukiaj, opraHizaili) XapakTepu3y€eThCs,
30KpeMa: 0e3repeOiiHICTIO (PYHKIIIOHYBAHHSI CUCTEMU IIPU BUXOI 13 JIaay
OJIHOTO 13 KOMITOHEHTIB; (DIHAHCOBOIO CTIMKICTIO Ta IJIATOCIPOMOKHICTIO
oprasizaliii; NepCIEKTUBHICTIO 3alPOBAKEHOI €KOHOMIYHOI, TE€XHIYHOI,
COIlaJIbHOI MOJIITUKU

Po3MipHicTh cHCTEMHM — KUIBKICTh KOMIIOHEHTIB CUCTEMHU Ta 3B s3-
KiB MK HUMHU. L1 MOKa3HUKH XapaKkTepU3yIOTh TAKOXK CKIIQHICTh CUCTEMHU.

3ABIIAHHA JJIAA CAMOIIEPEBIPKM 3ACBOCHHA 3HAHD

1. Onucaru iCTOpUYHI BiXU PO3BUTKY CUCTEMHOIO aHai3y.

2. Jlatn BU3HAYEHHS OCHOBHUX TEPMIHIB Ta MOHATH, IKI BUKOPUCTO-
BYIOTHCSl Y CHCTEMHOMY aHaJi31.

3. KnmacudikyBaTu cuctemMu 3a CyTHICTIO X CTBOPEHHS.
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4. KnacudikyBaTH CUCTEMH I10 B3aEMO/IIT 3 30BHIIIHIM CEPEIOBHUIIIEM.
5. Jlatu TiyMadeHHs MOHSTTSAM: IITICHICTh, TOAIIBHICTh CHCTEM.

SAIIMTAHHA 11 CAMOKOHTPOJITO

1. B sskoMy HampsiMKy 3MIHIOBAJIOCH TTOHSITTS 3HAYEHHSI CJIOBa cCUCTeMa?

2. Illo po3yMitOTh i MOHATTAM I1iJi€ B KiHI 19-T0 cTOmITTA?

3. Kum Oynu 3po06ieHi nepiii cripodu po3poOUTH 3arajibHi MPUHIIH-
M1 CUCTEMHOIO I1AX01y ?

4. Xto nepmum chopMyJIIOBaB Mporpamy moOy10BU 3arajibHOI TEO-
pii cuctem (3TC)?

5. SIK1 BJIACTUBOCTI CUCTEM BIJIHOCSTHCS O OCHOBHOI CYKYIHOCTI
CUCTEMHHMX MPUHIIUITIB?

6. SIki BIACTUBOCTI CHUCTEM OepyThCs MO yBaru mpu Kiacudikarii
cuctem?

7. Sk1 TpyIy BIaCTUBOCTEN XapaKTEPHU3YIOTh CXOXKICTh CUCTEM ?

8. lllo cTBepKy€e TOJIOBHUM MOCTYJIAT TEOPIii CUCTEM?
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PO3/1L1 2

OCHOBHI 3ABJIAHHSA, METOU TA ETAIIN
CUCTEMHOI'O AHAJII3Y

2.1. OcHOBHI 3aBJaHHAI CUCTEMHOI'0 AHAJIi3y

T'0/10BHE 3aBJaHHSI CHCTEMHMX JOC/IIIKEeHb — TOIIYK €(PEKTUBHUX
METO/IB Ta 3ac001B JOCIIKEHHS i YIIPaBIIIHHSA 00’ €KTaMH Ta iX B3a€MOJII 3
30BHIIIHIM cepefoBullieM. JIo OCHOBHMX 3aBjaHb, II0 PO3B’S3YIOTHCS 3a
JIOTIOMOT'OF0 CUCTEMHOT'0 aHaJTi3y Ta TEOpli CUCTEM, MOKHA BIIHECTH TaKi:

— BUSBJICHHS Ta 4iTKe (popMyiroBaHHS mpoOiaemMu (3amadi) 3a yMOB
HEBU3HAYCHOCTI;

— BU3HAUYEHHS a00 BUOIp ONTUMATIBHOI CTPYKTYPH CUCTEM,;

— BUSIBJICHHSI METH (DYHKIIIOHYBAaHHS Ta PO3BUTKY CUCTEM;

— BUBYCHHS OpraHi3aliii B3aEMO/I1i MK IMICUICTEMaMHU Ta €JIEMEHTaMU;

— BpaxyBaHHS BIUIUBY 30BHIIIHLOTO CEPEIOBHUIIIA;

— BUOIp ONTUMABHUX aITOPUTMIB (DYHKI[IOHYBAHHSI CUCTEM.

IIpyHUMIIKH CHCTEMHOr0 MiAX0AY — 1€ MOJOKEHHS 3arajlbHOro Xa-
paKTepy, IO € y3aralbHEHHAM J0CBIY JOCIIIXKEHHS JIFOAUHOO CKIIAHUX
CHCTEM, iX 4acTO BBAXKAKOTh SIAPOM MeTo0JIorii. BioMo 011 1BOX J1eCsIT-
KiB TaKuX MPUHIIUIIB, aji¢ HaWBaXIUBIIMIUMHU OAa30BUMU MPUHITUIIAMH, Ha
Kl CIIUPAEThCS 3arajbHa TE€OPIs CUCTEM Ta CUCTEMHHUU aHali3, € MPHH-
MU CUCTEMHOCTI Ta NPUHIHUI i30MOpPizmy.

IlpuHnun cucTteMHOCTI BigoOpakae 3arajbHICTh TMOIJIAAY Ha
00’€KTH, SBHUIIA 1 IPOIECU CBITY SIK HA CUCTEMHU 3 yCiMa BJIACTUBUMU CHUC-
TeMaM 3aKOHOMIPHOCTAMU. BiH 00yMOBIII0€ HEOOXIIHICTh CHIJILHOTO PO3-
ISy CUCTEMH SIK IIJIOTO 1 IK CYKYITHOCT1 €JI€MEHTIB, JOCIIIPKEHHS Oy /1b-
SKOI YaCTMHU CHUCTEMH Pa3oM 3 ii 3B’sI3KaMU 3 1HIIMMU YacTHHAMU Ta 13
30BHIIIHIM CEPEAOBHUIIEM.

[lel mpuHUMIO TOCTYIIO€ HEOOXIJAHICTH 1€pPapXIYHOTO, MPUHANMHI
TPUPIBHEBOI'O, TOCTIKEHHSI CUCTEMH: HEOOXIJTHO JOCIHIIKYBaTH BIIACHE
CUCTEMY, 11 MIACUCTEMHU Ta €JIEMEHTH, a TaKOX PO3TJSJaTH CUCTEMY SIK
€JIEMEHT CUCTEMH BHUILIOTO TOPSIKY.

IpuHnun izoMop@izmMy NOCTyII0€ HASBHICTH OJIHO3HAYHOI (BJIaCHE
[3omop(}izm) um yacTkoBOI (ToMOMOpP(}i3M) BIAMOBITHOCTI CTPYKTYPH OJTHIET
CUCTEMHU CTPYKTYp1 1HIIOI, IO Ja€ 3MOTYy MOJICTIOBAaTH OJIHY CHUCTEMY 3a
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JIOTIOMOTOXO 1HIIIO1, TI0/1I0HOT B AesTKOMY BifHOIIeHHI. CydacH1 JOCTIIKEHHS
AK y 3arajbHiil Teopii CUCTEM, TaK 1 B THX rajay3siX 3HaHb, sIKI B OCHOBHOMY,
BUHUKJIM Ha 11 OCHOBI (CUHEPreTHKa, Teopist KatacTpod), CBITYATh PO Has-
BHICTh HE TUIBKH 130MOp(}i3My YM CYBOPOi BIATMOBITHOCTI CTPYKTYpPH CHC-
TEM, a ¥ 3arajibHUX 3aKOHOMIPHOCTEH y 1X PO3BUTKY Ta (DYHKIIIOHYBaHHI.

OOuzBa 11l NPUHIMIMN MIAKPECIIOIOTh HASIBHICTh 3arajlbHUX CHUCTEM-
HUX 3aKOHOMIPHOCTEM, ajie BOHU HE BUKJIIOUYAIOTh crienrdiku 0y10BH, PyH-
KIIIOHYBaHHS Ta PyXy CHUCTEM PI3HUX THIIIB. 3arajibHi 3aKOHOMIPHOCTI 1 Ha-
MaraeThbCsi pO3KpUTH 3arajibHa TEOPisi CUCTEM, TOI K aHAJII30M 3araJibHOro
1 0COOIMBOrO B KOHKPETHUX CUCTEMAaX 3alMaroThCs 1HIII Tally31 HAyKH.

Cepen HIINX BaXIUBUX MPUHIUAIIB CIT1JT BIAMITHTH TakKi:

— NPUHLIUN KiHIEBOI MeTH: a0COMIOTHUN TIPIOPUTET KIHIIEBOI METH
CUCTEMU;

— NPUHLMN i€epapxii: KOPUCHE BBEJECHHS 1€papXxii €JIEMEHTIB Ta (UM)
iXHE paHXKUPYBaHHS, KOPUCHE BUILICHHS MOAYJIB (MIJICUCTEM) Y CUCTEMI
Ta PO3IJISJ] CUCTEMHU SIK CYKYIMHOCTI MIJICUCTEM;

— NPUHIMN (YHKIHIOHAJIBHOCTI: CIUIBHUN PO3TJsJ CTPYKTYpHU 1
GyHKIIIT CUCTEMU 3 MPIOpUTETOM (YHKIIT HAJl CTPYKTYPOIO;

— MPUHIHUI PO3BUTKY: BpaxyBaHHS JTUHAMIYHOCTI CHCTEMH, 11 3]1a-
THOCTI JI0 PO3BUTKY, PO3IIMPECHHS, HAKOMTUYCHHS 1H(POpMaIllii, Bpax yBaHHS
HEBH3HAYEHOCTI Ta BUMAJAKOBOCTI MpHU (YHKI[IOHYBaHHI CUCTEMH.

OTxe, METOI0 TeOpii CUCTEM Ta CUCTEMHOIO aHaJI3y € BIAIIYKAHHS
OPUHIMUIIB, 3arajJbHUX JJIS PI3HUX CKJIAJHUX 00’ €KTIB, HA OCHOB1 BCTAHO-
BJICHHSI €MIIPUYHUMU JTOCTIDKEHHSIMH iX 130Mop(di3My, QyHKIINA Ta IU-
HaMIKH.

2.2. OCHOBHi MeTOIU Ta eTallM CUCTEMHOI0 aHAJIi3y

MeToauKu CUCTEMHOTO aHaji3y CIpsIMOBaHI Ha popMalizallito Mmpoiie-
CYy JOCIIJIKEHHSI CHCTEMU, TIPOLIeCY TTOCTAHOBKH Ta PO3B’SA3aHHS MTPOOIEMHU.

3arajibHUM JJIsI BCiX METOJMK CHCTEMHOIO aHaji3y € OCMHCIICHHS
CyTl Ta OCHOBHO1 METH XKUTTEIISIIBHOCTI CUCTEMU, (JOPMYBaHHS BapiaHTIB
NOJIaHHS CUCTEMHU (MPOLECY PO3B’sI3aHHS 3a7a4i) Ta BUOIP Kpalloro Bapi-
anTa. Ha xoxHi¥ cTasii DOCTIKeHHSs, Bl IHTYiTUBHOI MOCTAaHOBKH IPO-
OJieMu 10 BUOOPY ONTUMAJIBHUX PIIIEHb 32 JOMOMOT'OI0 CTPOTMX MaTeMa-
TUYHUX METOJIB, BHUKOPUCTOBYIOTHCSI PI3HOMAHITHI HAyKOBI METOIU 1
OpUHOMHU, IO CKJIAJAIOTHCS 13 HEOJHAKOBOI KITBKOCTI €TalliB aHalizy,
3MICT SIKUX 3QJIEKUTh BiJl CKJIQIHOCTI pO3B’A3yBaHUX 3aB/aHb.
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Metoau CHUCTEMHOTO aHamizy 00’ €IHYIOTh. MaTeMATHYHi MeTOIH,
KOMIT'IOTEPHI TEeXHOJIOTil, Teopil AaBTOMATHYHOIr0 YNPABJIiHHSA, A0CJIi-
JIKEHHS1 omepailii, 1110 NPUBOJIUTh 10 00 €KTUBHOI HEOOXITHOCTI 3aTydaTH
3HAHHS 3 PI3HUX HaYK.

JI1st onucy MOBEIHKA CUCTEM BUKOPUCTOBYIOTHCS METOJIU Teopil
indopmanii Ta npuilHATT pimienb. B Teopii cucrem TpaauiiitHi Mate-
MaTu4H1 MeToau (AudepeHIiaibHI, IHTErpaabHil PIBHAHHS 1 T.J.) HE JO-
3BOJISIFOTH MOBHICTIO OMHUCATH pPeajbHI MPOIECH B CKJIAIHUX CUCTEMaX,
TOMY MOPSAJ 13 KUIbKICHOIO 1H(OpPMAIIIE€I0 BUKOPUCTOBYETHCSA SIKICHA 1H-
dbopmariis, 30kpemMa, Teopif HEeYITKUX MHOKHH — YITKO CTPYKTYpOBaHi
3a/1a4i, B IKUX BUKOPHUCTOBYETHCA JIUIIE KIJbKICHA 1H(MOpMAIIis, 3aMiH sI-
I0ThCSl CJ1a00 CTPYKTYpOBaHUMH a00 HECTPYKTYpPOBAaHUMH, BBOJIUTHCS
MOHATTH JIIHIBiCTUYHOI 3MiHHOL.

VY 3arajipbHOMY BUIJISAJIl CUCTEMHE JOCHIJKEHHS MPpoOJieMHu CKiaja-
€ThCA 3 TAKUX €TAaIlIB:

— (opMyIIIOBaHHS MPOOIEMU;

— BUSIBJICHHSI MCTH,

— (hopMyITIIOBaHHS KPUTEPIiB;

— BU3HAYCHHS HASIBHUX PECYPCIB IS IOCATHEHHS METH,

— TeHepallis aTbTepHATUB Ta CLICHAPIiB.

CucteMHe JTOCTIKEHHs IOBUIHLHOT MPOOJIEeMH MOYUHAETHCA 3 (Pop-
MYJIIOBaHHS Ta onucy mpoOiieMHoi cutyamii [8]. IMonepenne dhopmyiro-
BaHHS MPOOJIEMH € JOCUTh HAOJMKEHUM Ta MOXKE ICTOTHO BIAPI3HATHUCS
BIJI TOTO, SIKUM Haclpapii Mae OyTH poOouuid BapiaHT c(HOPMYJIbOBAHOI
npodsiemu. PopMytOBaHHS TPOOJIEMHU 3M1MCHIOETHCS Ha BEpPOATbHOMY
(c1oBecHOMY) piBHI 1, SIK TIPABUIIO, € IOCUTH PO3TUIMBYACTHM.

Hamnpukinan, kepiBHMKa MIANPUEMCTBA MOXYTh IIKaBUTH Takl IPO-
onemu: «Sk miaBUIIKUTH €()EeKTUBHICTh POOOTH MIANPUEMCTBA?Y, «SIK 30151b-
IITUTH OOCSTH TOXOIB?Y, «SIKkuif BHOpaTH 1HBECTUIIIMHAMA ITPOESKT?» TOIIIO.

J1o oB1IBbHOI MPOOJIEeMH HEOOX1THO BITHOCUTHUCH HE SIK JO 130J1b0-
BaHOi, a 5K 10 KOMIUIEKCY B3a€MOIOB’s3aHUX TpobseM. ToMy micis BuU-
SABJICHHS MPO0JIEeMU HEOOX1AHO 3AIMCHUTH 11 PO3IMIMPEHHS A0 Mpodiema-
THUKHU, TOOTO BUSIBUTH 1HIII MPOOIEMHU, sIK1 TTOB’sI3aH1 3 JOCTIHKYBAHOIO Ta
0e3 BpaxyBaHHs IKHUX BOHA HE MOKe OyTH pO3B’si3aHa.

JJist BUSIBJICHHS Ta CTPYKTYPHU3ALlil BAXKKUX JJISI pO3YMIiHHS Ta HEUIT-
KO c(popMyJIbOBAaHUX MPOOJIEM, 11O XapPaAKTEPHUIYIOTHCS BEIUKOIO KUIbKIC-
TIO Ta CKJIQJHUM XapaKTEPOM B3a€EMO3B’SI3KIB, 3aCTOCOBYETHCS JI€PEBO
aHaJji3y npooJemu. J[epeBo npoo6iemu, sik TpaBUIO, BKJIFOYAE TaKl OCHO-
BH1 KOMIIOHCHTH:
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— 1110 HEOOXI1THO JOCHIIUTH Ta po3poOuTn? I3 SKuxX eIeMeHTiB cKia-
acThCd cucrema’?

— 110 Ma€ BUPIIIUTHU IMOCTABJICHE 3aBJAaHH?

— SIK cucTeMa (PYHKITIOHYE 1 SIK BOHA B3a€MO/II€ 3 THIIIMMH CHUCTEMaMu?

JInst po3mmpeHHs mpooieMu HEOOX1AHO PO3IIISIIATH SIK HaJl, Tak 1 M-
CUCTEMH BIJTHOCHO CUCTEMHU, JIJIsl SIKOi CHOPMYITHLOBAHO BUXIJIHY MPOOIIEMY,
3 METOI0 BUSIBJICHHSI OCHOBHMX (DaKTOPIB, IO BIUIMBAIOTH Ha JOCIIIHKYBaHI
npolecu ado CUCTeMy, Ta BH3HAYEHHS BiHOIICHb MK HUMH. L1 mepmmi
eTanu € HAMBaXUIMBIIIMMU, OCKUIBKK TMpaBUJIbLHE PO3B’SI3aHHS JIOBUILHO1
po0JIeMHU 3aJI€KUTh MEPEAYCIM BiJl TOTO, HACKUIBKH MPABWIBHO 3’ SCOBAHO,
y 4OMY HaCIpaB/il BOHA MOJISITa€ ¥ y 4OMY TOJIATAE ii CKIIAHICTb.

s po3mMpeHHs MpoOIeMaTUKU MPU aHai31 opraHizalliiHuX CHC-
TE€M BU3HAYAIOTh MEPEITIK 3aIHTEPECOBAHUX CTOPIH, 0 SIKUX BITHOCATD:

— 3aMOBHHUKA;

— 0C10, SIK1 TPUHUMAIOTh PIIICHHS;

— YYaCHHKIB (SIK aKTUBHUX — THX, YMi 111 HEOOXI1JIH1 JJIs1 pO3B’sI3aHHS
npoOJieMH, TaK 1 TaCUBHHUX — THUX, HA KOMY ITO3HAYaThCsl HACIIJIKH);

— CUCTEMHMX aHATITUKIB (IJ1s1 MIHIMI3al1lil iXHbOT'O BIUIMBY Ha IHIIMX
3alHTEPECOBaHUX 0OC10).

KoxHa 3 3alHTEpeCOBaHWX CTOPIH Ma€ CBO€ OadeHHsS MpoOiIeMH Ta
CBO€E CTaBJIeHHS 710 Hel. DopMyBaHHS NMPOOJIEMATUKH TMOJISTa€ Y BU3HAYEHH1
TOTO, 5IK1 3MiHHM 1 YOMY Oaka€ BHECTH KOXKHA 13 3alHTEPECOBAHUX CTOPIH.

Ha nactynHomy eramni noTpiOHO BU3HAYUTH METY, TOMY IO SIK (pop-
MaJi30BaHi, TaK 1 cJa0KO CTPYKTYpOBaHI MpoOIeMU HEOOX1THO 3BECTH 10
TaKOTO BUTJIAIY, KOJW BOHHM CTAlOTh 3aBJIaHHSIMH BIIITyKaHHS BiJIMOBIA-
HUX 3ac001B JIJIs JOCATHEHHS 3amaHoi MeTu. Komu iaeTsesa nmpo mMeTy, TO
CiIif 3’ ACyBaTH, YOTO MM HACIIpaB/i Oaxaemo.

Icnye HeOe3Meka miaMIHU METH 3acO00aMHU, KO CyO’€KT, METY SIKO-
ro HEOOX1THO BUSIBUTH, CaM 11 YITKO HE YCBIJTOMITIOE.

2.3. CTpyKTYpHHUii Ta CUTyalliiiHUI CHCTEeMHUI aHAJTI3

[IOHATTA CTPYKTYpHU € OJJHHM 3 OCHOBHUX B CUCTEMHOMY aHaii3i. 3a
CTYNEHEM 3B 513Ky Ta PO3YMIHHSIM OYJOBH UM CIPUNHATTA CUCTEMU PO3Pi-
3HSI0Th POPMH, CYKYITHOCTI Ta CTPYKTYPH.

dopMa — 11 30BHIIIHIN BUTJISIA 00'€KTa OE3BITHOCHO JI0 OTO CYTI.

CykynHictb — 1€ 3’€1HaHHs 200 HaOIp B OJIHY MHOXXHHY O€3B1IHO-
CHO 110 (hOPMU YU TOPSIIIKY.
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CTpykTypa — 11e¢ MHOXKMHA 4acTuH a00 GopM (eJIeMeHTIB), K1 3Ha-
XOJIATHCS Y B3a€MO/IIT Ta crieliupiuHOMY MOPSIKY, HEOOX1THOMY JUIsl pea-
mizamii pyHkiii. OTxe, QyHKILisI € IEPBUHHOIO 010 CTPYKTYPH.

CTpykTypa cucTeMH — II€ CTiMKa YMOPSIKOBAHICTh Y MPOCTOPi 1 B
gaci i e1eMeHTIB 1 3B’ 3K1B. BIacTUBICTIO CTPYKTYpH € MOXJIUBICTh 1CHY-
BaHHSI MPOTATOM MEBHOIO 4acy 3a JOMOMOTOK0 3B’S3yIHOUOro MPHUCTOCY-
BaHHS IS 30€pEKECHHS €JIeMEHTIB (YaCTUH) Ta 1X BIAHOIICHb MPHUOINU3HO
B OJJHOMY i TOMY X MOPSAJKY, pearyrouu Npu bOMY Ha JI1i CepeI0BHUIIIA.

CTpykTypa CHCTEMU MOXKE OyTH OXapakTepu3oBaHa 3a THUIIAMHU
3B’SI3KIB, SIKI B HiIM € a0o sKi B HiIM mepeBakaroTb. HaumpocTimumu
3B’SI3KaMU € TapajieibHe, MOCTIIOBHE 3’ €IHAHHS Ta 3BOPOTHIN 3B'S30K.
3BOPOTHIM 3B’ 30K BUKOHYE PETYJIIOI0YY POJIb Y CUCTEMI.

VY 3a51e:KHOCTI B1JI XapakTepy OpraHizallii B CUCTEMI €JIE€MEHTIB 1 1X-
HiX 3B’s3KiB MOYKHA BHUJIIJTUTH OCHOBHI THUIIHA CTPYKTYp (puc. 2.1): mocJi-
a0BHY (a), mapaJjiejbHy (0), KiJabuenoaiony (B), iepapxiuny (mepeBo-
BH/HY) (), SKi BiqoOpa)karOTh MTOCIIAOBHE ITiIBUIIICHHS CTYIICHS IICHTpa-
Ji3a1li CHCTEMH.

1 2 3
a)
1
1 / \
2 4 2
3 \ /
3
6) B)
1 2 |—| 1
-
2 3 3 4 5
4 5 6 6 7 8
r) 1)

Puc. 2.1. OcHOBHI TUIIH CTPYKTYP
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B3arai x cTpyKTypy MOXXYTh OyTH HaWpI3HOMAHITHIIII 1 BKJIIOYATH
pi3H1 KOMOiIHaNiT B3a€MO03B'sI3KiB ejleMeHTIB ().

[Ipu pocaiKeHH1 CKJIAQAHUX CHUCTEM B OUIBIIIOCTI BHIAJIKIB BOHHU €
a00 TOCTaTHBO >KOPCTKO IIEHTpaTi30BaHUMU (1€papxii), ado X MarOTh Ma-
JMH CTYMHIHb HEHTpati3alli (HeuiTka Mepeka MaJlux cucteM). B 3anexHoc-
T1 BI1J MPU3HAYCHHS Ta BJIACTUBOCTEH 30BHIIIHHOTO CEPEIOBUINA O1IbII
a00 MeHIl e(peKTUBHUMH MOXYTh OyTH a00 iepapxii, abo mepexi. Y mpo-
11eCl CTBOPEHHS CUCTEMHM Ta TJIaHYBaHHS ii JISJIBHOCTI BPEIITI-PEIIT PO3-
IS AF0THCS. KOMIIPOMICH MK POOOTOIO BEJIMKO1, 100pe 00’ €1HaHO1 1€pap-
X14HO1 CHUCTEMH 3 JIOBOJII TPOCTUM MPU3HAYEHHSAM Ta OaraToeIeMeHTHOIO
0araToIiILOBOI0 MEPEKEIO JOCTATHHO MAJIMX CUCTEM 3 PO3MOIIICHUMH i
HEUITKMMH B3a€EMHUMM 3B’ s3KaMu. lepapxii € HE YUM IHIIHUM, SIK PI3HOBU-
JIOM MEpEK.

Opranizaniiiii CTpYKTYpH 3MIHIOIOThCS:

— BIAMOBIAHO JI0 IJIEH TOrO, XTO iX CTBOPIOE, MEHEKEPIB Ta IMijI-
CUCTEM;

— [IBHACHIZOK CHpUIMaHHS HOBHX IMOTPeO, YCBIJIOMJIEHHS HOBHX
GyHKITIH Ta MOOYI0BH HOBUX MOTOKIB, IO BIAMOBITAIOTHh UM (DYHKITISIM;

— [/BHACHIZOK €BOJIIOIT IIJISIXOM pearyBaHHs Ha 30ypeHHs 30BHIIII-
HbOT'O CEPEAOBUIIA;

— [IMoaudikyro4u cTapi Ta YTBOPIOKOYH HOBI CTPYKTYpH, 5Kl pOO-
JSATh X MEHII BPA3JIMBUMU J0 MOKIIMBUX MOIIKO/KEHb.

Hes3Baxkatouu Ha Te, 110 1€papXxii MalOTh MEBHI HEJIOIIKH, 00yMOBJIE-
Hi npocTiow (popMoro, iepapxiyHa moOy/10Ba OUIBII MOMIKMPEHA B KOHI-
rypaiii opradizamiii, HiK MepexxkHa. OKpiM TOro i€papxii € Mpo30puMHU
CTPYKTypaMH [ €pEKTUBHOTO B1AOOPAKEHHS MTPOOIIEM.

Iepapxia — 1e cTpykTypa 3 MANOPSAKOBAHICTIO, TOOTO 3 HEPIBHO-
MIPaBHUMH 3B’ A3KaMU — /i1 B OJHOMY HaIpsIMKY BUSIBIISIIOTH Habarato Oi-
JbIIMA BIUIMB, AQHDK Yy 3BOPOTHOMY. B OUIBIIOCTI BUMAAKIB MPAMUN
3B’SI30K — 1I€ KepyBaHHA 1 Kepyroda iHpopMallisi, 3BOPOTHIN — iHPopMaIlis
PO BUKOHAHHS Ta BIAXWICHHs. Ha mpakTuill po3risiatoTbCs ABa OCHOBHI
TUIH 1€PAPXIYHUX CTPYKTYP — J€PEBOBUIHA TA 1€pAPXIYHA.

Jlepesosuona cmpykmypa € HaWmpOCTIIIOK JJIS aHalli3y Ta peai-
3amii. B Maibke BCIX BUMaAKax B HIA BUAUISIOTHCSA l€papXiyHl piBHI —
IrPyHU €JIEMEHTIB, 1110 3HaXOAAThCS Ha OJIHAKOBIM Bijjaial (BUMipIOBaHO1
K KUTBKICTh pe0Oep) BiJ roJIOBHOTO eneMeHTa (KopeHs aepena). CTpyKTy-
pU LBOTO THUIY € HAJI3BUYANHO MOIIMPEHUMH (1€papXisi MPOCKTYBaHHS
CKJIaJIHOI TTPOTPaMHOI CUCTEMHU, 1€EpapXis LUICH y CKIQJHINA opraHizaliii-
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HIA CHUCTEMI, 1epapxis 3a 03HAKOI KEPOBAHOCTI MPOIIECIB B )KUBOMY OpTa-
HI3MI, 1€papXis B 3rpai TBApHUH).

Pombosuona cmpykmypa TPUBOIUTH IO MHOKHMHHOI (Y4aCTKOBHUIM
BHUMAJ0K — TMOJIBIAHOI) MIAMOPSAIAKOBAHOCTI, HAJICKHOCTI €JIEMEHTIB HUXK-
HbOTO piBHA. [IpuKIagum — y4acTh OJHOTO TEXHIYHOTO €JIEeMEHTa B POOOTI
OUIBII HIXK: OJHOTO BY3Jia, OJI0KA, BUKOPUCTAHHS OJHUX 1 TUX CaMUX Ja-
HUX a00 pe3yIbTaTiB BUMIPIOBAHb B PI3HUX 3aBJAaHHSIX.

Bynb-ska iepapxist 3By>Ky€ MOKJIMBOCTI Ta THYYKICTh cuctemu. Eme-
MEHTH HMKHBOTO PIBHSI OOMEXYIOTHCSI JOMIHYBaHHSIM BEPXHBOT'O PiBHS,
BOHHU 3/1aTHI1 BIUIMBATH HA 1€ JIOMIHYBaHHS JIUIIIE YACTKOBO Ta, 3a3BUYaM,
3 MEBHOIO 3aTpuMKor0. OHAK BBEACHHS 1€papXii Pi3KO CIPOIIYE CTBO-
peHHs Ta PyHKI[IOHYBaHHS cucteMu. Hegapma Tolt uM iHIIMEI CTYMiHB 1€-
papxii CIOCTEpIraeTbCsi MPAKTUYHO Y BCIX CKJIATHUX MPUPOJIHUX CUCTE-
Max. HeraTuBH1 Hacmiaku iepapxii 0araro B 4OMY JOJIAIOTHCS HUISAXOM
3MEHIIEHHS KOPCTKOCTI MIANOPSIAKYBaHHS, MOKIIUBICTIO CAMOCTIIHO pe-
aryBaTH Ha JIesiKi /i1 6€3 )KOPCTKO1 perjiaMeHTallil 3rOpHu.

OTxe, CTPYKTypa € CTIMKUMH B3a€EMHUMH 3B’ I3KaMH MK €JIe€MEHTa-
MU CHCTEMH, fAKI 3a0€3MeuyIoTh 11 HUIICHICTh. CTPyKTypa € HallKOHCEpBa-
TUBHIIIOK XapaKTEPUCTUKOI CUCTEMH: X04Ya CTaH CHUCTEMHU 3MIHIOEThCS,
CTPYKTypa ii 30epiracThCs HE3MIHHOIO 1HOI JY>K€ TpUBAIMM yac. SIKIIo
PO3MIISAATH TIOHATTS «CTPYKTYpa» y B3aEMHOMY 3B’SI3KY 3 TIOHSTTSM Me-
Ta, TO MiJ CTPYKTYPOIO CJiJI PO3yMITH CIOCIO TOCSITHEHHSI METH.

[Ipu aHami3i CTPYKTypH BAXKJIMBHUM € ii TOMOJIOTIYHUHN aHami3. Me-
TOI0 TOMOJIOTIYHOT'O aHaJ3y € BIAOOPaKEHHS MOXIJIMBOCTEU CTPYKTYpHU
1 peanizaiii GyHKIH, BUXOASYM 3 HAsIBHUX €JIEMEHTIB Ta BIJHOIICHb
MDK HMMH, HE BHUKAIOUM y 1X 3MICTOBHMM OmHC. Y BUIAJAKY aHaJi3y
CTPYKTYPH CUCTEMHU BUKOPUCTOBYIOThH 3 €TaIu OMKCY 3B’ SI3KIB:

* BCTAHOBJICHHS 3B’ SI3KIB, TOOTO M € 3B’SI30K, YU BiH BiACYTHIM;

* BCTAHOBJICHHS HAMIPSIMKY;

* BCTAaHOBJICHHS XapakTepy 3B’ s3KiB (IIOTOKIB).

OCHOBHI 3aBJIaHHS, SIK1 PO3B’SI3YIOTHCS HA TIEPIIIOMY €Talll:

* BUBHAYEHHS 3B’ SI3aHOCT1 CUCTEMU;

* BUAIJICHHS 130JIbOBAHUX, TOOTO 3B’ SI3aHNUX B COO1 MIJICUCTEM;

* BUIIJICHHS ITUKJIIB;

* BU3HAUYCHHS MIHIMAJbHUX T4 MAKCUMAJIbHUX IMOCIIIOBHOCTEN eJie-
MEHTIB, 110 PO3AUISIOTH €IEMEHTH OJUH BiJl OJTHOTO.

Ha npyromy erami po3B’si3y10Th Taki 3aa4i:

* BUBHAYEHHS 3B’ SI3aHOCT1 CUCTEMU;
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* MPOBOJISITH TOMIOJIOTIYHY JEKOMITO3HITIIO 3 METOIO BHIICHHS

CTPYKTYP HiJCUCTEM;

* aHAJTI3 Ta BUILJICHHS BXOJIB Ta BUXO/IB;

* BU3HAUCHHS PIBHIB Y CTPYKTYpl HIUIAXOM MOOYIOBU MOPSIKOBHUX
byHKITIH;

* BUBHAYEHHSI MIHIMAJIbHUX Ta MAaKCUMaJIbHUX ILJISXIB,;

* PO3pPaxyHOK CTPYKTYPHO-TOMOJIOTTYHUX XapaKTEPUCTHUK.

Ha octanHboMy eTami BHU3HA4alOTh MICILIEBl Ta 3arajbHi KOHTYpPH
yOpaBJiHHS, MPOBOAATH JCKOMIIO3HUINIO 3B’S3KiB, OYIyIOTh OMEpaToOpu
3’€THAHHS €JIEMEHTIB CTPYKTYPH 13 PO3LICIIIICHUMH 3B’ I3KaMH.

[Ipu ympaBniHHI 00’€KTaMU KEpIBHUKAM Ty>K€ YacTO MPUXOIUTHCS
MpUIIMAaTH PIIICHHS B 3aJIEKHOCTI BiJl CUTYallld, sIKI BUHUKJIA Ha TOM YU 1H-
1M1 MOMEHT 1 KEPIBHUK MOBUHEH BMITH MIPUIIMATH Taki pilieHHs. ToMmy cH-
TyaliiHUI MIX14 OAWH 3 HAaWOUIbII MEPCHEKTUBHUX Y CyYaCHOMY YIpPaB-
JiHHI. 3 0AHOTrO OOKY, CUTYalIMHUN aHali3 HAJIEKUTh JO HAOLIbII po3poo-
JIEHUX THCTPYMEHTIB MOCIIJOBHOTO, KOMIUIEKCHOTO aHali3y CUTyalliil mpu-
WHATTS BaXJIMBUX YIPABIIHCHKUX PIIIEHb. 3 IHILIOTO - JI03BOJISIE BUSIBUTHU
OCHOBHI TEHJICHIII1 Ta BIUTMBU Ha JUHAMIKY PO3BUTKY CUTYaIIil.

Curyaiiinuil maxig A03BOJIIE€ MPUAMATH PIIIEHHS, IPYHTYIOUUChH Ha
aHai31 ¥ pO3yMiHHI CUTYyallli, TUHAMIKY i1 3MIHM, @ HE BUXOJSYU 3 TPaJIU-
IAHOTO MPUHIMITY CIIPo0 1 oMmIoK. Lle poOuTh mijaxin OuIbi ePeKTUBHUM
1 J03BOJISIE YAaCTO YHUKATH 3HAYHUX BTpAT peCypciB Ta yacy. B oCHOBY cuTy-
aIIiHOTO M1JIXO0/1y MOKJIAJIEHO CUTYAIIITHUI aHaIi3.

Curyarriiinuii aHaji3 - 11e KOMIUIEKCHI TEXHOJIOT1T MiATOTOBKH, TIPUITH-
ATTA W peaizalli ynpaBIiHCHKOTO PIIICHHS, sIK1 0a3yl0ThCs Ha aHalli31 OKpe-
MO B3ATO1 YIpPaBIIHCHKOI curyaiii. KpiM TOro, T€XHOJIOTii CHUTYaIliiHOro
aHaJli3y JO3BOJISIIOTH HE TUIBKM OOIPYHTOBAHO MNPUHMATH JIOBIOCTPOKOBI
VIPABIIIHCHKI PILLIEHHS, aJie ¥ KOPETyBaTH CTPATEr1yHI1 111 OpraHizailii.

Curyariiiinuii aHaini3z nepeadadae, 110, Xxo4a B JisSUTbHOCTI OpraHizariii
€ 0araTo 4oro CHUILHOTO, KO’KHA CUTYyallisd 1HIMBITyajlbHA W YIPaBITHCHKE
pIIlIEHHsT HEOOXIAHO MPUKWMATH KOHKPETHO IS CHUTYyalli Ta JjIsi 00’€KTa
YIOPaBIIIHHS B JAHUH MOMEHT.

MeTtoomorisi CUTyariitHOro MiaXoy BUXOJUTH 13 TOTO, IO YIIpaBii-
HEIb TOBUHEH:

— OBOJIOJIITH 3aco0aMu TIPO(eciiftHOTO yrpaBiHHSA (PO3YMIHHS TIPOIIe-
Cy YIPaBJIIHHS, IHAUBIAYaIbHOT Ta TPYMOBOT MOBEIIHKH, METO/IIB IJIAHYBaH-
HSl I KOHTPOJIIO, KITbKICHUX METOJIIB MIPUIHSATTS PIIIEHB) 1 CyYaCHUMHU TEX-
HOJIOT1SIMU CUTYAIlIITHOTO aHaJII3Y;
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— miepe0ayaTH MOKIIUBI HACTIAKY TIPUIHATUX PIIIEHB - K TTO3UTHBHI,
TaK 1 HEraTUBHI B1Jl 3aCTOCYBaHHS IEBHOT METOJIMKH 200 KOHIIETILIIT;

— MPaBUJILHO THTEPIIPETYBATH CUTYALIIIO 3 BUAUICHHSIM HAMOUIBII BaXK-
JUBUX (DaKTOPIB 1 OIIHKOIO HACTIAKIB 1X 3MiH;

— MOB’A3yBaTh KOHKPETHI MPUAOMHU 3 KOHKPETHUMH CUTYAIlIsIMU IS
JOCSITHEHHS METH HalO1Ib1ll €(heKTUBHUM IILISIXOM;

— npuiiMaTu €(PEKTUBHE PIllICHHSI.

[leHTpasibHa POJIb Y CUTYalIMHOMY MIIXOJl HAJICKUTh BU3HAYEHHIO
CUTyaIlliHUX 3MIHHUX ((PaKTOpiB), SIKI MAIOTh CYTTEBHM BIUIMB HAa PO3BUTOK
CUTYyaIli.

OcCHOBHI 3MiHHI, K1 TOTPEOYIOThH YBaru ynpasiiHIliB, — II€ METa, CTPYK-
Typa, 3aBJIaHHs1, TEXHOJIOT1s Ta JTI0AU. Po3risiHeMO iX JeTalbHIIIe.

1. Meta. Opranizaiiito MO>KHa pO3IJISAIATH 5K 3aCi0 TOCSATHEHHS METH,
KU JI03BOJISIE BAKOHYBATH KOJIEKTUBHO TE, YOTO HEMOMJIUBO JTOCSTTH JIUIIIE
1HAUBITyaTbHUMU 3ycWUIAMHU. LTl € KOHKpeTHUMU Oa)KaHUMH pe3yJibTaTa-
MU, SKUX TIparHe A0CArTH opradizaiis. {1l mapo3auiB y pi3HUX OpraHiza-
11}, 1110 BUKOHYIOTh CXOY JISUIbHICTb, OYyTh OJM>KUYMMHU MIXK COOOI0, HIXK
1Tl MIIPO3AUIIB B OpraHizallisx, 10 MpoBajsaTh pi3HI BUAU AisutbHOCTI. Ha-
MPUKJIaA, Ul TiAPO3AUTY TUIAHOBOTO BiAILTY B KommaHii «KUiBMICEKOYI»
OyayTh OMMKYMMHU JI0 IHUIEH TOro K MIAPOo3AUTy KomraHii «KuiBChbKui
00JIaBTOJIOP», HIXK M0 IJIe BUPOOHHWYOTO TMIAPO3JLITY CaMoOi KOMIaHii
«KuiBMICBEKOY 1.

2. Ctpyktypa. CTpyKTypa opraHizailii — 11¢ JOri14Hl B3a€EMOBITHOCUHU
PIBHIB yNpaBiIiHHS W MiAPO3/UIIB, TOOYI0BaH1 y GopMi, sika T03BOJISIE HAM-
OUThII €(PEKTUBHO JOCATHYTH METY OpraHi3ailii.

3. 3aBnaHHs. 3aBIaHHsA — II€ poOoTa a00 YacThHa poOOTH, III0 Ma€ OyTH
BUKOHAHA BCTAHOBJICHHM CIIOCOOOM y MEBHI TEPMiHU. 3aBJaHHSI BUAAIOTHCS
MpaliBHUKAM, SIK1 (PYHKI[IOHAJILHO BIAMOBIIAJBHI 32 TIEBHI IIPOLIECH.

4. Texuomnoris. TeXHONOrII0 BU3HAYAIOTH SIK 3aC10, 1110 BUKOPHUCTOBY-
€THbCS JJI TIEPETBOPEHHS pECYpCiB HA HOBUM TOBap. Lle BakmBU KOMIIO-
HEHT JjIsl 0aratboX KOMMaHIN y KOHTEKCT1 3a0e3MeUeHHs] KOHKYPEHTOCIIPO-
MO>KHOCTI.

5. JIromu. BUmiiasitoTe Tpu OCHOBHMX aCMEKTH JIIOJACHKOTO (pakTopa B
CUTYyaIllTHOMY TIAXO0/1 10 YIPABIIHHS: TIOBEIIHKA OKPEMUX JIFOJICH; MTOBE/I-
HKa JIIOJIEH y rpymnax; XapakTep MOBEAIHKM KEepIBHUKA B POJIl JIiiepa Ta oro
BIUIMB Ha MOBEJIIHKY OKPEMUX JIFOZCH 1 TpyTI.

BukopucTtanHsa cutyariiiiHoro mijaxoy 06a3yeThbcsi Ha ajJbTepHATUBHOC-
Tl JOCSITHEHHS OJJHAKOBHUX IIIJICH, 1110 MA€ BPaXOBYBATHUCS B pO3pOOIIll yIIPaB-
JIHCBHKOTO PIIICHHS.
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2.4. MeTtoa no0y10BH aepeBa nijiei

Ha mpakrtuii, sk mpaBwiio, ICHYE KUIbKa IIJIEH 1 TOMY Ba)JIHUBO,
OKpIM BH3HAYCHHSI TOJOBHOI METH, HE YIYCTUTHU JESKI 3 CYTTEBUX CEpe
iHmMX. Jj1s bOro 3aCTOCOBYIOTh METO/JI MOOYIOBH JIepeBa I1iiJiei, 1o OyB
3anpornoHoBaHuii B 1957 poiii rpynor aMepuKaHChKUX YUEHUX Ta YCIIIII-
HO BUKOPHUCTaHUM.

[lin nepeBoM Iiield pO3YMIIOThH l€papXidHy JAEPEBONOAIOHY CTPYK-
TYpY, fIKa OTPUMY€ETHCS TOJIIOM 3arajbHOi LI Ha MiJILI, a iX, y CBOIO
4yepry, Ha JeTaJIbHIIII CKJIaI0B1, HOBI miaiimi, GyHkii Tomro [9].

S0 BCl 111 €IeMEHTH 300pa3uTu rpadiyHO, TO OJIEPKUMO «IAEPEBO
[1JIeH», MOBEPHYTE «KpOHOK0» JoHM3y (puc. 2.1). Ilpu 1pomy roJIOBHY
[UJIb PO3MILTYIOTh HA HAWUBUILIOMY PI1BHI.

I'onoBHa

(reHepalibHa)

Mmeta (I'M)
ITianum
[Iepmoro
piBHS
I

JIPYroro

Puc. 2.1. I'pa¢ nepesa uisei

[lepeBaroio 1bOro METOY € T€, IO BIH YMOXJIUBIIOE MOALNT CKIal-
HOT'O 3aBJaHHS, SIKE BAXKKO (DOpMaIIi3yBaTH, HA CYKYIHICTh MPOCTIIINX 3a-
BJaHb, JUJISl PO3B’SI3aHHS SKUX ICHYIOTh NEPEBIPEHI MPUHUOMH 1 METOJU.
[TocnigoBHUM MOALT PO3B’SI3yBaHOI MpOOIEMHU Ha 1l YACTUHHU — MIANPOO-
JIEMH € BaXXJIMBHUM €TallOM CUCTEMHOro aHasi3y npooieM. Iloain npomo-
BXKYIOTh JIOTH, TIOKH HE OTPUMAIOTh MPOCTI, 3BUYHI, OUEBUJIHI 3aBJIaHHS,
K1 MOYKHA pO3B’S3aTH BIJOMUMH METOJIaMH.

Meton noOy10BU AepeBa I ABjs€e COOO0 OJIMH 13 HAMPO3MOB-
CIOJKEHIIINX Ta Halle()eKTUBHIMIMX CIIOCOOIB aHali3y CIabKO CTPYKTYpO-
BaHMUX 3aBJIaHb, 110 CTOSATH Mepe JOCTITHUKOM cUcTeMH. /epeBomnomaioH1
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lepapXivyHi CTPYKTYPH BUKOPHUCTOBYIOTHCS 1 TIPU JOCIIKEHH] Ta YI0CKO-
HaJICHH1 OpraHi3aliiHuX CTPYKTYP.

Hanpuknan, opranizaiis, ska Oy1ye 10poru noctaBuia co0i 3a METy
— 3MEHILUTH BUTPATHU HA OYAIBHUIITBO JOPIT 11 Oyje rojioBHa Meta — ['M.
Jnst uporo ii HEOOXITHO PO3MJISTHYTH JEKiIbKa MIAIICH, SIKI MOXYTh
COPUSATH JOCATHEHHIO METH. [liuiisaMu meproro piBHS MOXYTh OyTH:
1.1 — 3MeHIIIEHHs BUTpaT Ha OIUIaTy mpaili; 1.2 — 3MEHIIeHHSI BUTPAT Ha
npuaAOaHHS MaTepiaiiB Ta TEXHIYHUX 3ac00iB; 1.3 — 3MEHIIEHHA BUTpAT
Ha IIPOEKTHI POOOTH.

Ha apyromy piBHi 1151 nocarHeHHs MeTH 1.1 MO)KHa BU3HAYUTH Ha-
CTymHI mamia: 2.1 — mIBUIUTH MPOAYKTUBHICTE Tpail; 2.2 — HaMaTH
MEHIII KBai(piKOBaHUX POOITHHUKIB. ITOTIM 1711 KOXKHOT ML APYTrOro
PIBHS 3I1MCHIOETHCS MOJUT HA MU TPETHOTO PIBHA 1 T. J1. MOKU HE OY-
IyTh OTPUMAaHI MPOCTI €JIEMEHTH, sIKi HE MOXYTh OyTH Aajii po30uTI Ha
i mimi. e Tiapku npukian, mod MoxHa OyJio YSBUTH, SIK OyIyeThCS
rpad aepesa Iijiei.

ITpu moOy10B1 AepeBa 1ijei HEOOX1IHO, 3 OJHOTO OOKY, 3/1MCHIOBA-
TA JOCHTIIKEHHS IIJIeH 3alliKaBJICHUMH Yy PO3B’si3aHHI MPOOJIEMU CTOPO-
HaMH, a 3 1HIIOr0 — TepeadayaTd MOKIMBICTh YTOUYHEHHS LJIEH, 1X poO3-
mupeHHs abo 3MiHM. B 11boMy mossirae ofHa 13 TOJOBHUX MPUYHKH 1TEpa-
TUBHOCTI CUCTEMHOI'0 aHai3y.

OTxe, B paMKax IIbOTO €TaIy JOCJITHUKOBI Tpeba:

— YITKO BU3HAYMUTHU I[IJI1, TOCATHEHHS SIKUX CIpPUsS€ BUPIIICHHIO BU-
SABJIEHOT MPOOJIEMU; BUSIBUTH 1HPOPMAIIIIO TTPO MTapaMETPU CUCTEMU Ta 30-
BHIIITHBOT'O CEPEOBUIIA, SIKI HEOOX1THO BPaXOBYBATH;

— BU3HAYMTH CYKYIHICTh JOMYIICHh Ta OOMEXKEHBb, B paMKax SIKUX
OyJie po3B’sI3yBaTHUCh ITpodIIeMa.

Cnin nam’ataTty, 10 BUOIp HEMPABWIBHUX LILJIEH MPU3BEE HE CTLIIb-
KU J0 PO3B’SI3aHHS ICHYIOUO1 MPOOJIEMHU, CKUTBKU JI0 BAHUKHEHHS HOBUX
poOJeM.

Ha nactynHomy erami HEOOXiJHO BU3HAUUTHU KPUTEPIi Ta OOMEKEH-
Ha. [1i1 KpuTepisMU PO3yMitOTh KUIBKICHI MOKA3HUKHU SIKICHUX IIUICH, K1
MarTh TOYHIIIE 1X XapakTepuzyBaTtu. Kpurepii MaloTh SKOMOra TOYHIIIE
BIIMOBIJIATH IIJISIM, X04a 1 HE MOXKYTh MOBHICTIO 301raTUCs 3 HUMH, OCKI-
JbKH BOHHM (PIKCYIOTHCS B PI3HUX IIKaJaX BUMIPIOBAHHS:

il — B HOMIHAJIBHUX, a KpUTEpli — B IIKalax, 10 MependavyaroThb
YIOPSIKYBaHHS.

HaiinomwupeHimuMu Ta BaXXKJIMBUMU KPUTEPISIMU MPU aHaTi31 edek-
TUBHOCTI (PYHKI[IOHYBaHHS €KOHOMIYHHMX CHUCTEM (HANpUKIAA, HiAIpHU-
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€EMCTB) € TIpUOYTOK, COOIBapTICTh MPOAYKIlli, OOCSITHM BUPOOHUIITBA Ta
30yTy, AKICTh, HAJIMHICTh Ta KOHKYPEHTOCIIPOMOXKHICTh TPOAYKIIii, eheK-
TUBHICTh YIPABJIIHHS TOIIIO.

[Ipu dopmyBaHHI KpUTEPIiB FOJOBHUM € HE iX KIJIBKICTh, a T€, Ha-
CKUIbKM MOBHO BOHU XapaKTEPHU3YIOTh METY. TOMY TYT IparHyTh A0 KOM-
MPOMICY M1 MOBHOTOIO ONMHMCYBAaHHS METH Ta KUIBKICTIO KpUTepiiB. s
MMOBHOTH OMHUCYBaHHSI MPOOJIEMHOI CUTyallli HEOOX1THO PO3IJIsiAaTH TPHU
B3a€EMO/IIF0Y1 CUCTEMH:

— CHUCTEMY, B SIKi{ ICHYIOUYa CUTYAIlisl PO3TJISIA€ThCS SIK TTpo0Jiema;

— CHUCTEMY, B paMKax SIKO1 MOXHa BIUIMHYTU Ha MpoosiemMy Jyis ii BU-
pIIICHHS;

— 30BHIIIHE CEPEOBUIIE, B AKOMY ICHYIOTh Ta 3 SKHUM B3a€EMOJIIOThH
111 JIB1 CUCTEMH.

HeoOxi1HO BpaxoByBaTH, IO XapakTep ILUJIEH LUX TPhOX CHUCTEM
ICTOTHO BIJIPI3HAETHCS: JIJISl TIEPIIOT CUCTEMHU HEOOXiAHO PO3B’A3aTH MPO-
OnmeMy, g Apyroi rojaoBHa MeTa MOJIArae B PO3B’A3aHHI MpoOJIeMH 3
HallMEHIIMMHU BUTPATaMHU PECYPCIB, MPHU LIbOMY HEOOXIJHO BpPaxOBYBaTU
BIIJIMB 30BHIITHBOTO CEPEIOBUIIIA.

2.5. AHaji3 i cMHTe3 CUCTeM

VY HayKOBHX JIOCIIJIKEHHSIX BEJIMKY POJib TPAlOTh METOJAU aHAMI3Y 1
CUHTE3Y.

Cytb anamituynoro merony ekapt B XVII cT. ¢popmyntoBaB Tak:
pO30UTH 3a/1ady Ha CTIJIbKW YaCTUH, CKIJIBKU HEOOXIJTHO JJIs1 TOTO, 1100 i
JIETKO MO>KHA OyJI0 BUPIIIUTH.

Y COimHICTh 1 3HAYEHHS aHai3y IMOJIArae He TIJIbKA B TOMY, IO I[1JIe
MO’KHa PO3KJACTH Ha JOCTaTHbO MPOCTI YaCTUHH, a 1 B TOMY, IO,
00’ €IHYI0YH, CHHTE3YI04YH, MOKHA CTBOPUTH LI1JIE.

Amnani3 1 CHHTE3 JOIOBHIOIOTh, aJIe HE 3aMIHIOIOTH OJUH OJHOTO.

VY dinocodcbkoMy po3yMiHHI aHaJlI3 1 CUHTE3 € METOJaMu Mi3HAHHS
aificHocTi. CyTHICTh aHaJIITUYHOTO METOAY MI3HAHHS MOJIATA€E y TMOJLII
(peaJibHOMY YM MUCJIMMOMY) IIJIOTO HA YaCTUHU, B MOJaHHI CKJIAJHOTO Y
BUTJISIII CYKYIMHOCTI HPOCTIIIMX KOMIIOHEHTIB Ta JIOCHIKEHHI BJIACTH-
BOCTEM HUX KOMITOHEHTIB. IloTiM 3HaHHS MPO YACTUHU arperyeTrhcs B
3HaHHA NPO CUCTEMY B I[iJIoMY. AJie TIpU MOl CUCTEMHU B MIPOIIECT aHA -
3y MOXYTh BTpayaTHUCS CYTTEBI BJIACTUBOCTI SIK CaMOl CHUCTEMH, TakK 1
OKpeMHX BIJIIeHNX BiJ Hei yacTuH. Lle 00yMOBI€HO TaKMMU BaXXKJIUBU-
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MU BJIACTUBOCTSMH CHUCTEM, SIK ITIJTICHICTh Ta eMEPPKCHTHICTh (BJIaCTHBO-
CT1 CUCTEMH X04a 1 3aJIE)KATh B1J BJIACTUBOCTEH €JIE€MEHTIB, ajle HE BU3HA-
YAaFOTHCS HUMU TTOBHICTIO).

CuHTe3HMH MeTOJ MMi3HAHHS ToJsrae B 00’ €JHAHHI YacTUH Y IILJIE.
[Ipote cuHTE3 HE 3BOIUTHCS JIUIE O «MEXAHIYHOTO 30MpaHH» YaCTHH,
o Oynu ojepxaHi nuUiixoM aHamizy. [Ipy CUHTE3HOMY MiAXOJI CUCTEMY
HEOOX1THO pO3TJISAaTH K CKJIaJ0BY OUIBIIOI CUCTEMU (HAJICUCTEMH) Ta,
JOCJIIUBIIM i, e3arperyBaT 3HAHHS MPO HEl AJis MOSICHEHHS MpHU3Ha-
4yeHHs yacTuH. Ile qocsraeTbcsi BUBUCHHSIM 3HAYEHHS Ta (DYHKIIN YaCTUH
y mijomy. Y Takui criocid aHam3 1 CHHTE3 IOMOBHIOIOTH OJIUH OJTHOTO.

Omneparii moauTy HIJIOTO HA YaCTHHU Ta iX 3’€IHAHHA Y IIiJIe Ha3H-
BaIOTh BIJMIOBITHO JIEKOMIIO3UII€I0 Ta arPEeryBAHHSM.

IIpu BHUKOpUCTaHHI JEKOMIIO3MIIT 3ajadya JAUIMTHBCS Ha IIi/13ajadi,
CHUCTeMa — Ha MACUCTEMH, 1T — Ha AL 1 TOMY TTO10He.

JlekoMIIO3UIlisl — 1I€ TPEACTABICHHS CUCTEMU Yy BUIJIAAI 00’en-
HAHHS MPOCTUX E€JIEMEHTIB, KOKHHUH 13 SKUX BUKOHYE CBOi (PyHKIIII y Ja-
HI CUCTEMI 1 SIKI TOPIBHSIHO JIETKO MO>KHA OMUCATH a00 MPEJICTABUTH.

Omepartist  JIEKOMIO3MIT IPEACTABIIETECS  SIK  CIIBCTaBJICHHS
00’€KTa aHaji3a 3 JEIKOI0 MOJEJUII0, IK BUIUICHHS TOrO, IO BIAIIOB1Iac
€JIEMEHTaM MOJEJl CUCTEMU B34TOI 32 OCHOBY IPU CHHTE31 CUCTEMH.

ToO6TO MM MOXEMO CTBEPKYBaTH, 110 OCHOBOI JICKOMIIO3UIII €
MOJIENb CUCTEMU. TOMY MOBHA JEKOMITO3UIIIS 3aJI€KUTh BIJl 3aBEPILIEHOCTI
Mojienl, 11 MOBHOTH.

ArperyBaHHsi — ornepallisi MPOTUJIC)KHA JIEKOMIIO3UIlIi, TMOJsArae B
00’€/THaHHI JESKOI YaCTHUHU €JIEMEHTIB B I[UJI€, SIKE HA3WBAEThCA arpera-
TOM. ATperyBaHHs 1a€ MOXKJIUBICTh MEPETBOPIOBATU CYKYITHICTh OKPEMHUX
€JIEMEHTIB CUCTEMHU B CHUCTEMY 3 3aJIJaHOI0 CTPYKTYPOIO Ta (QYHKIIIMHU YU
(YHKIIIEI0, a TAKOXK MIPU MOJAEIIOBAaHHI CUCTEM B110Opa)kaTu Ta MEPETBO-
pIOBaTH CKJIQJHY MOJIENIb CUCTEMH B OUIbII MpOCTy ab0 OaraTOBUMIipHY
MOJI€JIb — B MOJIEJIb MEHILIOT PO3MIPHOCTI.

VY By)KUOMY pO3yMiHHI aHAJIi3 CUCTEMHU TOJISATAE B 1i JIEKOMITO3UIIIT 3
MOJAJIBIIUM BU3HAYCHHSAM CTATUYHUX Ta JUHAMIYHHUX XapaKTEPUCTHUK il
€JIEMEHTIB, 10 PO3TJISIAAIOTHCS Y B3A€EMOJIII 3 1HIIUMHU €JIEMEHTaMH CHC-
TEMH Ta 30BHIIITHIM CEPEIOBHUILIEM.

CunTe3 cuctemu mnossrae B ii CTBOpeHH1 (IPOEKTyBaHHI, OpraHiza-
1ii, onTUMI3allli) Yepe3 BU3HAUCHHS CTaTUYHUX Ta JUHAMIYHHUX XapaKTe-
PHUCTHK, 1110 MAIOTh 3a0€3MeUyBaTH Y CYKYITHOCTI MaKCUMaJIbHY BiJMOB1-
HICTh CUCTEMH TTOCTABJICHUM 3aBJIaHHSIM.
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Po3rasiHeMO TOJIOBHI 3aBJaHHSA, IO BUPIIMIYIOTHCS 3a JOTOMOTOIO
aHami3y Ta cuHTe3y cucteM [11].

Ha erarmi qekoMmno3utiii CHCTEMU 3/I1IMCHIOEThCS:

— BU3HAUEHHS Ta JEKOMIIO3MIliA 3arajbHOi METH JOCTIHKEHHS Ta
roJIoBHOI (DYHKIIII CUCTEMHU K OOMEXKEHHS B MPOCTOPI CTaHIB CUCTEMHU
a00 B o0JjacTi JOMYCTUMHUX cHUTyallii. Haiyacrime AeKOMITO3HIIiI0 BUKO-
HYIOTh MOOYI0BOIO JIepeBa I1ijIeH Ta AepeBa GyHKIIIH;

— BUJIJICHHSI CUCTEMU 13 CEepeAoBHINA (MOJAUT HA «CUCTEMY» Ta «HE
CUCTEMY»);

— OMHC BIJIMBOBUX (DAKTOPIB;

— OTIMC TeHJICHITI PO3BUTKY;

— OIIAC CUCTEMH SIK «YOPHOTO SIIUKa» (TUB. po3ain 4, miaposmain 2.4);

— (yHK1IIOHATBHA (32 (QYHKIISIMU), KOMIIOHEHTHA (32 TUIIOM €JI€MEH-
TIB), CTPYKTYpHa (3a TUIIOM BIJHOLIEHb MIK €IE€MEHTAMH) JIEKOMIIO3UIIIS
CHUCTEMHU.

['mubuHa qeKoMITO3HUIlii — KIJIBKICTh PIBHIB AepeBa Iijiei — BU3HAYa-
€THCA METOIO JOCHIKEHHSI CUCTEMH. AHaJi3 Ta CUHTE3 CUCTEM MOXKYTh
3IMCHIOBATUCH Y TAKUX aCIEKTaxX:

— CTPYKTYPHOMY;

— (YHKIIIOHAIBHOMY;

— iH(OopMaLIfHOMY;

— TIapaMeTPUYHOMY.

CTpyKTYypHHUII aHAJTI3 TPOBOJIUTHCS 3 METOIO JIOCIIIPKEHHS CTaTHUY-
HUX XapaKTePUCTUK CUCTEMH BUJLICHHSIM Y HIM MIJCUCTEM Ta €JIEMEHTIB
pi3HOrO PiBHA 1 3B’SI3KIB MK HUMHU. T0OTO 00’ €KTaMU JOCTIIKEHHS CTPY-
KTYPHOTO aHai3y € pi3HI MOKJIMBI BapiaHTH CTPYKTYPH CUCTEMHU.

MeToro CTpyKTYpHOTO CHUHTE3y € PO3pOoOJICeHHS (CTBOPEHHSI, MPOEK-
TyBaHHS, peoprasizalis, onTUMI3allisl) CHCTEMH, sKa TOBUHHA MaTH TEBHI
BIacTUBOCTI. CTPYKTYpHUN CHHTE3 BHUKOHYEThCS JJISI OOIPYHTYBaHHS
MHOXHWHHU €JIEMEHTIB CTPYKTYPH, BIIHOIIIEHb Ta 3B’SI3KIB, 5Kl O 3a0e3meuy-
BaJIM B CYKYITHOCT1 MaKCUMAaJIbHY BIJIMOBIHICTh 33/ITAHUM BJIACTUBOCTSIM.

DOYyHKIIOHAJLHUHA aHAJI3 TTPOBOAUTHCS 3 METOI BU3HAYCHHS JIU-
HAMIYHUX XapaKTEePUCTUK CUCTEMU Uepe3 JIOCIIKEHHS MPOLECiB 3MIHU 11
CTaHIB 3 4YaCOM Ha OCHOBI MPUUHATHUX AJTOPUTMIB (CMOCOOIB, METO/IIB,
OPUHIUIIB) ii QYHKI[IOHYBaHHA. Y MeXaxX (QYHKIIOHATBLHOTO aHali3y JO-
CIIKYIOTBCSl QITOPUTMH Ta METOAM YIPABIIHHS CUCTEMOIO, BKIIFOYAIOUH
3arajbHUI 3aKOH (PYHKI[IOHYBaHHS, III0 MICTHTh BCi OCHOBHI €Tamu Ta
¢yHkil ynpasiiHHsA (GopMysroBaHHS LU YIpaBJiHHS, 30ip Ta 00po0-
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JIeHHSI He0OX1aHO1 1H(popMaIllii, TPUHHATTS pillieHb, TIJIAaHYBaHHS, OpraHi-
3a1it0, KOHTPOJIb, BUKOHAHHSI PIillIEHb TOLIO).

Metoro PyHKIIIOHATBEHOTO CUHTE3Y € OOIPYHTYBaHHS ONTHUMAIbHUX
XapaKTEePUCTUK MPOIECiB (YHKI[IOHYBAaHHS CHUCTEMH, TOOTO Ti CTaHIB y
MaiiOyTHHOMY BIJIIIOBIHO 0 MOCTABJIEHUX TE€PE]T CUCTEMOIO IIIIEH.

Indopmaniiinnii anami3 cpsiMOBaHUN Ha JTOCIIKEHHS SKICHUX Ta
KUIbKICHUX XapaKTEpHUCTUK i1H(opMaliitHux mporeciB y cucremi. [lpu
IbOMY BHBYAIOTh:

— 301p Ta cnpuHATTS iH(OpMali (i MPOIECH XapaKTEePU3YIOTh
B3A€EMO/II0 CUCTEMHU 13 30BHIIITHIM CEPEAOBUIIEM);

— 00MIH 1H(GOPMAIIIEI0 MK OKPEMHUMHU TT1ICUCTEMaMHU;

— aHaJi3, 00poOIeHHs, CTBOPEHHS HOBOI 1HPOpPMAIIIi;

— BUKOPHUCTaHHS 1H(pOpMaIii;

— 00MiH 1H(pOPMAIIIEIO 13 30BHIMIHIM CEPEIOBUIIEM.

3aBaaHHsAM 1HGOPMAIIHHOTO CHHTE3Y € OOIpyHTYBaHHS HEOOX1THO-
ro oocary ta gopm momanHs iHpopmailii, METOiB Ta 3aco0iB ii mepeaa-
BaHHs, 00poOeHHs, 30epiranus. [Hpopmalliiinuii CUHTE3 JOMOBHIOE 3a-
BJIaHHS 1HPOPMALIIITHOTO aHaATI3Y, 110 3A1HCHIOETHCS 3 METOI0 BU3HAUCHHS
HEOOX1IHMX KIUTBKICHUX Ta SKICHUX XapaKTepUCTUK 1H(OpMaIlli, sSika BU-
KOPUCTOBYETHCS B MpoIieci PyHKIIOHYBAHHS CHCTEMHU.

IMapameTpuuyHuUii aHadi3 MoJisirae y BU3HAUYCHH1 HEOOX1HOT Ta J0-
CTaTHBOI CYKYITHOCTI y3arajJbHEHHX Ta YaCTKOBHX IOKA3HHKIB, IO yTBO-
PIOIOTH 1€pPApXIUHy CTPYKTYpPY Ta MalOTh XapaKTepU3yBaTH HAWCYTTEBIIIII
BJIACTUBOCTI CUCTEMHU.

CyTHICTIO TTapaMETPUYHOTO CHUHTE3Y € OOIPYHTYBAaHHS HEOOX1IHOI
Ta JOCTATHHOI CYKYIHOCTI MOKa3HMKIB, 5Kl JalOTh 3MOT'y OLIIHUTH OakaH1
BJIACTUBOCTI CUCTEMH, SIKa CTBOPIOETHCS, Ta ii 3arajibHy €(heKTUBHICTb.

3ABIIAHHA JJIAA CAMOIIEPEBIPKM 3ACBOCHHA 3HAHD

1. OnuiiTh, I8 4Oro i KOJU BUKOPUCTOBYETHCS JIEPEBO aHAII3Y
npooJieM.

2. [TosACHITB, 1110 PO3yMIIOTh Mi CTPYKTYPOIO CUCTEMH.

3. OnuinTe B 4YOMY 3aKJIHYA€ThCSd METOMOJIOTIS CHUTYaI[IHHOTO
aHaizy.

4. TlosicHITB, 5K1 3a/adl CTOSATHh Mepea JOCTITHUKOM IMPH MOOYAO0BI
nepeBa Iijie.
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5. JlaiiTe orisa acmekTiB, y SKUX MOXKE 3/IMCHIOBATHCH aHaJi3 Ta
CUHTE3 CUCTEM,
6. OnuuIiTh B YOMY MOJIATA€ CYTHICTH MapaMETPUYHOTO aHAII3Y.

SAIIMTAHHA U1 CAMOKOHTPOJITO

1. SIki mpUHIMOM TEOpii CUCTEM € HAWBAKIMBIIIMMH, Oa30BUMHU
MPUHIMIIAMH, Ha SIK1 CIIMPAETHCA 3arajbHa TEOPis CUCTEM Ta CUCTEMHUU
aHami3?

2. B yoMy mosisirae royioBHE 3aBIaHHSI CUCTEMHMX JTOCIHIIKEHb ?

3. Illo € 3aranbHUM J1J151 YCIX METOJAMK CUCTEMHOT0 aHami3y?

4. Metoau SIKUX TUCIUILIIH BUKOPUCTOBYIOTHCS Y METOJAX CUCTEM-
HOI'0 aHaJi3y?

5. 3 AKuX 3arajbHUX €TalllB CKJIAJA€ThCSl CUCTEMHE JIOCIIIKECHHS
npoosiemu?

6. Ill{o po3ymitOTh 111 METOIOM MOOYIOBH JIepeBa LIIEH

7. B yomy moJiirae CyTh aHaJIITUYHOTO METOAY?

8. B oMy mnossirae cyTh CHHTE3HOTO METOTY?

9. B yomy noJsisirae CTpyKTypHUI aHaJ3 CUCTEM?

10. B yomy nonsirae GyHKIIIOHATBHUN aHAT3 CUCTEM?

11. B yomMy nonsirae iHpopmaIiiiHui aHasi3 CucTem?

12. B yomy nonsirae mapamMeTpUUHUN aHAII3 CUCTEM?
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PO3/ILI 3
MHOKWUHU. OCHOBHI MOHSATTS

3.1. IIoHATTS MHOKHH

B cucrteMHOMy aHaii3i Juisl pillieHHS 3a7a4 IUPOKO BUKOPUCTOBY-
IOTbCSI TEOPETUKO — MHOKMHHI MOHSTTS Ta MO3HAYEHHSI, TPUNHATI B CY-
YJacHIl MaTeMaTHIll JJIsI OIMCAHHS CHUCTEM Ta iX MOJEJeH, TOMY pPO3IJIs-
HEMO OCHOBHI MOHSTTS T€OPii MHOXKUH.

MHOKMHOK HA3UBAETHCS CYKYIMHICTh (00’ €qHAHHA, KJac, CIMEMCT-
BO) 00’ €KTIB Oy/Ib-KOI MPUPOIH, SIKI HA3UBAIOTH ejeMeHTamu [12].

EneMeHnTaMyu MHOXXMHHU MOXYTh OYTH: JIFOJH, PIUKH, BUPOOHU, TOUKU
B IPOCTOPI 1 T.II.

Sk mpaBUIO MHOXKHHHU TIO3HAYAIOTHCS MPOMUCHUMH JIATUHCHKUMHU
oykBamu: A, B, C,D, E, X, Y a enementu MHOXuH (MH) psiakoBuMu a, b,
c,dexy,...

SKIo eneMeHT Y Halle)KUTh MHOXHUHI E, To 11e mo3HavaeThesa YeE
HAJICKUTh, SKIIO HE HAJICKUTh TO MO3HaYaeThcsl Y¢E, mycra (MOpoxHs:)
MHOKMHA MMO3HAYA€eThCs E=0).

MHOXUHH, €JIEMEHTaMHU SIKUX € YHCJIa, HA3UBAIOTHCS YHUCIOBUMHU 1
MO3HAYAIOThCSI:

N-MHO»k1HM (MH) BCiX HATypaJIbHUX YHUCEN,;

C-MH BCIX HUIAX YHCE,

R-MH paifioHaIbHUX YHCEI;

D-MH BCiX DINCHUX YHUCEIL.

3.2. Cnoco0u 3aJaHHSA MHOKHH

MHoxuHa Moke OyTH 3ajilaHa 0e31mocepeaHbO MEPETIKOM HOoro eje-
MeHTiB, Hanpukian, A = {2, 4, 6, 8} — mHoxkmHa mapuux uudp, B = {1, 2,
3, 4} — MHOXHMHa 4YHCE]I HATypaJbHOrO psjay He Oinbmie uncia 4;
C = {XapkiB, JIonnaub} — MHOXXHHA PIYOK, SIKI MPOTIKAIOTh YEPE3 MICTO
XapkiB.

[lepenikoM ycix eJIeMEeHTIB MOKHA 3aJaTH JIUIIE KIHIEBY MHOXKUHY,
IIpU IbOMY KO>XHUU 11 €JIEMEHT MOBUHEH OyTU Hamepe] BIJIOMUM.

MHoxxuHa MOKe OyTH 3aJaHa BKa31BKOK XapaKTepHOi (O0OMexy-
BaJIbHO1) BlIacTUBOCTI. Hampukian, mHOoXkuHA X, sika BU3HAYAETHCA Je-
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SKOI0 XapaKTePUCTHYHOIO BIIACTHUBICTIO P MO3HAYa€THCS TAKUM YHHOM
X:{X/ P} (emeMeHTH MHOKHHH X BOJIOIIFOTh BIACTHBICTIO P)

[eit 3ammc o3Hayae, M0 MHOXKUHY X YTBOPIOIOTH Ti €IEMEHTH (00’ €K-
TH) X, SIKI BOJIOIIOTh BiacTuBicTiO P. Hampukian; X={X eD/x> O} — MHO-

KUHA YCIX JIOJAaTHUX HATypaJbHUX YHUCEIL.

Crioci0 3a71aHHsI MHOKMH BKA3yHOUUH XapaKTepUCTUYH1 BJIACTUBOCTI, €
HaWOLIbII YHIBEPCATLHUM. 3 MOI0 JOMOMOIOI MOKHA OIMCYBATH, K KiH-
IIEB1 TaK 1 HECKIHYEHI MHOKHMHHM, MHOKHHH, €JIEMEHTH SKHUX HaM II€ HEBI-
aomMi 1 Moke OyTH HEBIIOMO 4Yd € BOHM B3aram. Hampu-
kimag, X ={xe N/xe20000} ue tpebGa TpakTyBaTH TaK — MHOXHHA X

CKJIQJIA€ThCS 3 €JIEMEHTIB X, SIK1 Hajie)KaTh MHOKHKHI N 1 K1 € YncIamMu HaTy-

panibHOTO psiny He Outbie yrcia 20 000, abo A= {Z eD/z%+122+20= O}

— 11€ 3HAYUTh, 1110 MHOKHHA A CKJIaJIa€ThCS 3 €JIEMEHTIB Z, 5Kl € €JIEMEHTaMHU
MHOXMHH D, 1 sKki mnpuiiMarOTh 3HAYEHHS KOPEHIB  PIBHSHHSA

2 :
2°-122+20 =0. Sx Oaummo, g 3aJaHHS MHOXKMHHM HaM 30BCIM HE
000B’SI3KOBO BUPIIIYBATH MPUBEJICHE PIBHAHHS. SIKIO PIBHSHHS BUPILICHE
TOJII MHOYKUHY MH MOYKEMO 3aJIaTH TiepeunciuBIm Horo kopeHi A={4, 10}.

3.3. BiTHOCMHM MiXK MHOKHUHAMMU

IMigMuo:xkuna. Xait X ta Y 1Bl HEMYyCTUX MHOKHUHH, TOOTO X # ) Ta
Y # ) Tonl, SIKIIO BCl €JIEMEHTH MHOXKMHH X € TaKOXX e€JIeMEeHTaMU MHO-
KUHU Y, TOBOPATh, MO0 X MIAMHOXKHWHA MHOXHHH Y abo MHOXHHA Y
BKJTIOUA€ MHOKUHY X. BiIHOIIICHHSI BKJIIOUEHHS TTO3HAYAETHCS CUMBOJIOM
c, omke, X Y o3Hauae, mo X € maMHOXuHOI0 Y. MoxiuBa 1 Taka dop-
Ma 3anucy: Y D X.

OkpemMuM BUIAJKOM BKIIOUEHHS € PIBHICTh. [[B1 MHOKUHHU € PIBHU-
MH, SKIIIO BOHM CKJIAJIAlOThCA 3 OJIHMX 1 THX K€ eJleMeHTiB X = Y, Hanpu-
Kjama, SAKmo X = {a,b,c} 1Y= {a,b,c}, toml MoxHa 3amucati X Y

taY < O.

3.4. Onepaunii HaJ MHOKMHAMH
O0’eqnannsi. Xait 4 1 B 181 JOBIILHUX MHOXHWHH, 00’ € THAHHSIM OY-
ne Oe3nny eJeMeHTIB, SKI HajlekaTh abo A, abo B, abo sax A4 Ttak 1 B,

00’ eTHaHHSA MHOKUH no3HavaeTbea Al B, Toxi Mu MokeMO 3amucaTu:
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AUB={x/xe Aaal xeB}
[Mpuxian, xait A:{a,b,c}; Bz{a,d,b,e}, Tomi
AUB={ab,c,de}

Haoune ysBiieHHs jae Tak 3BaHa jgiarpama Elinepa-Benna (puc. 3.1.)

a 0

Puc. 3.1. HaouHe ysiBJieHHsI 00’ €JHAHHSA MHOKUH
a — MHOKHHH MAalOTh OJHAKOBI €JI€MEHTH, O — MHOKMHH HE MAIOTh CIIILHUX
€IeMEHTIB, 00’ € THAHHS 3aIITPUXOBAHO

Ileperun. Xait 4 1 B nBi 10BUIbHUX MHOXHUHU. [lepeTnH mo3Hayva-
erbca A B, HasuBaeThes Ge3i1id BCiX €JIE€MEHTIB, AKI HajuekaTh K 4 Tak
i B, e moxHa 3anucartu sk A B = {X e A3xe B} . BiagnoBigHo no Hammo-

ro IMpHKIagy mnepeTud Oyae mopiBHroBatd A()B :{a,b}. OueBUOHO, SK-

mo A(1B=0, To MHOXHHH HE MalOTh 3arajlbHUX eleMeHTiB. Ha miarpa-
mi Elinepa-Benna e moxkHa Oyze 300pa3uTu K Ha puc. 3.2,

D¢

Puc. 3.2. HaouHe ysiBJIeHHSI NePEeTHHY MHOKHH:
a — MHOKMHU MarOTh OJJHAKOBI €IEMEHTH, 0 — MHO>KMHU HE MalOTh OJJHAKOBUX
€JIEMEHTIB

a

Curtyanis koiu TepeTuH OyJe MOpIBHIOBATH OAHIA 13 MHOXKHUH
A= A1 B, moxe O0yTu Tiibku Toai, komu Ac B (B Bkimrouae A) puc. 3.3.

0,
2

Puc. 3.3. liarpama Eiiniepa-BeHHa 1eMOHCTpPY€ epeTHH MHOKHH,
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KOJIM MHOKMHa B BK/II0O4Yae MHOXKUHY A
Pisuuns (BigniManHs). Y Hac € AB1 JOBIIbHUX MHOXUHH A Ta B.
Pizauug mixk HumMu no3Havaetrbess A\ B - Ha3MBaeThCS MHOXXKMHA €JIEMEH-

TiB A, siki He Hanexatb B, To6to A\B={xeA?3 xgB}, ananoriuno
B\A={xeB3 x¢A}. Pucynok 3.4. na miarpami Eiinepa — Benna 30-
Opakena: a — pisuuit A\ B, 6 — pisuung B\ A. PisHuig 3amrpruxoBaHa.

0

Puc. 3.4. Pisuuusa muoxun A\B ta B\A4

2,

[Ipuknan, mMmaemMo MHOXKMHA A= {a,c, Z,W} Ta B= {a, y,W,t} , TOI1
orpumaemo pizauiio A\B = {C, Z} ta, B\ A= {y,t}.

VY Tux BUMajKax, KOJU PO3TIAAAETHCS s MHOXKHUH A, B,C 1 BCl BOHH
€ MAMHOXHWHAMHU S, TO S HA3WBAETHCS OCHOBHOIO YHIBEPCAJIBHOI MHO-
’KUHOIO.

Skmo AcC S To pisauig S\ A HazHBAETHCS TOIMOBHEHHSIM MHOMKH-

HU A 10 MHOXKUHU S 1 To3HavYaeTsesa A.
BusHaueHHS TOMTOBHEHHS MOJKHA 3amucartu:; A= {X/ XeS 3 xg A} .

['eoMeTpUYHO TIe MOXHA IHTEPIPETyBaTH TaKuM YuHOM (puc. 3.5.).

7 S

/ /

Puc. 3.5. JlonoBHeHHSI MHOKUHU A 10 MHOKHHH S
3ABJIAHHA JIJIAA CAMOIIEPEBIPK 3ACBOC€HHA 3HAHD

1. OnumniTe A€ 1 KOJU BUKOPUCTOBYIOTHCS TEOPETHUKO-MHOXKHHHI
HOHSATTS Ta MO3HAYEHHS B CHCTEMHOMY aHaJi3i.

2. JlaiiTe TpakTyBaHHs orepailii 00’ € JHaHHS MHOKHH.

3. JlaiiTe TpakTyBaHHSA Olepallii IepeTUHY MHOXHH.
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4. I11o po3yMIIOTh ITiJ] PI3HHUIICIO MHOXKHH?
3AIIUTAHHA JJ11 CAMOKOHTPOJITO

1. SIx mo3Ha4YarOThHCS MHOKHHH Ta 1X €JIEMEHTH?

2. SIk mo3HaYaEeTHCS — €JIEMEHT HAJIEKUTHh MHOKUHI?

3. SIk mo3HA4Ya€TLCA — €JIEMEHTH MHOKUHU X BOJIOJIIOTH BJIACTUBIC-
TI0 P?

4. Sk mo3HavYa€eThCSI MHOXKHKHA Y BKIIIOUA€ MHOXKUHY X?

5. dxmo A= {a,b,c}, B= {a,d,b, e}, Yy BIPHO TOII TaKHWH 3aIuc

AUB={ab,cde}?

6. I1lo o3nauae neii samuc A(1B={xe A3xeB}?

7. 1o o3Hauae 1eH 3amuc Az{a, f,Z,W}, B
A\B={f,z}?

{a, k,w,t},
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PO3JILI 4
MOJEJIOBAHHSI CUCTEM

4.1. MoaeJi cucTeM, THIIA MOJIeJIel

CJ10BO «MOJIEIbY» MTOXOAMTH BiJl JIATUHCHKOTO cioBa modulus — 3pa-
30k. Mojeni SBIAIOTh COOOI0 MEBHUM yMOBHHMI 00pa3 00’€KTa JOCIiJI-
KEHHSI.

[IpencraBnenHs npo Oyab-sAKy CHCTEMYy Yd 00’ €KT, TOB’sI3aHUU, SK
paBujio, 3 iX BUBYCHHSIM 1 BiJJOOpaKEHHSM XapaKTEPUCTUK EJIIEMEHTIB,
B3a€MO3B’S3KiB, CTPYKTYpHUX Ta (YHKI[IOHAJIbHUX BJIACTUBOCTEW y BH-
JSIAL MoJedi, ska BigoOpakae CyTTEBI BIJOMOCTI MpO cuctemy. Takum
YUHOM MOJI€JIb MOK€ BUKOPUCTOBYBATUCH JIJIi OTPUMAHHS 3arajbHUX Bi-
JOMOCTEMN MPO CUCTEMY UM JJIA 11 JOCIIIKEHHS.

Iepapxiuna cxema yHiBepcutety XHAJLY (puc. 1.1.), Hanpukian, €
oro rpadiuHO MOJACIUIIO, 110 BiIOOpakye Moro iepapXigHo-
OpraHi3aiiiHy CTpyKTypy.

[Iporiec AOCHIKEHHS pPEATbHUX CHCTEM, IO BKIIOYAE MOOYAOBY
MOJIEI1, AOCIIIPKEHHS ii BJIACTUBOCTEH Ta MEPEHECEHHS OJIep:KaHUX BI1J10-
MOCTEH Ha peajibHy CUCTEMY Ha3UBAIOTh MOEJTIOBAHHSM.

Mopaenab — 11€ creniaibHO CTBOPIOBAHHMI 00’ €KT, HA SIKOMY BI1JTBO-
PIOIOTHCA KOHKPETHI (I[IJIKOM TMEBH1) XapaKTEePUCTUKU PEATbHO JOCITIIKY-
BaHOi CHUCTEMH, O0’€KTy YW MPOIECY 3 METOI iX BUKOPHUCTAHHS IS
yIpaBJliHHS a00 BUBYEHHSI BJIACTUBOCTEN OpPUTIHATY.

XapakTepHOIO PUCOI0 MOJICNIEN MOKHA BBAXKATH 1X CIPOIIEHICTh Bi-
JTHOCHO OpWTiHay a00 peajbHO1 KUTTEBOI CHUTYyaIlli, Ky MOJEIIIOIOTh.
CrpoliieHiCTh MOJIeNield € HEMUHYY010, TOMY II[0 OpUTIHAJ JIMIIe B oOMe-
’KEH1! KIJIbKOCTI BIJIHOIIEHB (BIACTUBOCTEH) BIIOOPAXKYETHCS Y MOJEII.

JI71st p13HUX LUIeW JOCHIIKEHHS MOXHa Oy TyBaTH Pi3HI MOJIEII TOTO
camoro o0’exta. ToMy MeTa BU3HA4ae, sIKi pUCH OPUTIHATY MalOTh OyTH
BiI0OpakeH1 B Mozeni. OTe, MUTaHHA PO SKICTh TAKOT'O B1IOOpakKeHHS
— aJIEKBaTHICTh MOJIEN, ii pealbHICTh — MPABOMIPHO BUPIIIYBATH JIUIIIE
BIJIHOCHO TOCTABJICHOI METH.

Mopeni MOXKXyTh KJIacU(p1KyBaTUCh MO PI3HUM MpPHU3HAKAM:

— M0 IPU3HAYEHHIO MOJIeJl — TOOTO , SIK1 BJIACTUBOCTI CUCTEMHU OyJie
BIITBOPIOBATH MO/IEJIb;
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— 0 METOy TOOYIOBH - TOOTO, IO BUKOPUCTOBYBAJIOCH ISl TIOOY-
JIOBU MOJENL;

— I10 PO3TJISIAL B Yaci — CTaTUYHI YA JMHAMIYHI 1 T. II.

Mu posrisHeMo kiacudikaiiiro Mojaeael 3 TOUYKH 30py BUKOPHUCTAH-
Hs1 3aC001B, 3a JOIOMOTOIO SIKHX BOHU pealii3oBaHi puc. 4.1.

Twumm monenen
I
[ I
AoOcTtpakTHi (ysIBH1) ®di3uyHi (MaTepiaabH1)
I I
[ I I I I

CumBoinbH1 | |Maremarnusi Haouni AHaJoroni Harypni

I I I |

3a Miporo MOBHOTH OIUCY

[ToBHI1 He mioBHi Habmmxeni

I |

3a Miporo 3MiH B yaci

I
I I

CratuyHi JlnHami4dH1

[ | I

3a Miporo cTablILHOCTI MPOIIECIB

[
I |

JleTepMiHOBaHi CroxacTtuuHi

Puc. 4.1. Tunm mopesei cucreM 3 TOYKH 30py BUKOPUCTAHHSA 3ac00iB,
3a J0NOMOI0I0 SIKMX BOHHU peasi3oBaHi

@izuyni (MaTepiajbHi) — 116 MOJENI, SIKI CKOHCTPYHOBaH1 JIIOU-
HOIO IITYYHO, 200 B3STI 3 MPUPOJIU B IKOCT1 3pa3kiB. CioJid BITHOCATHCS:

HA04YHI — MOJIe/l BiI0OpakaroTh, TOJJOBHUM YHHOM, CTPYKTYpYy abo
Ir€OMETPUYHI XapaKTEPUCTUKHU opuriHany. Hampukian: makeT OyaiBii,
KpECJICHHS JieTalli, MakeT jiTtaka. [l Mojeni, sk mpaBuiio, 3MEHIIEH1 TO/i-
OHOCTI peanbHUX 00’ €KTIB Ti€i K (HI3UUHOT TPUPOJIH;

aHAJIOTOBI — 111 MOJIEeJIl BUKOPUCTOBYIOTh MOAIOHICTD AESIKUX (Pi3U4-
HUX TIPOLIECIB, IO MPOTIKAIOTh B OpUTiHAJl 1 Moaenl. Tak po3psa eleKT-
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PUYHOTO KOHTYPY MOJIENIO€ KOJMBAHHS MasTHHUKA, aHAJIOTOBI OOYUCIIO-
BaJIbH1 MAIlIMHU MOJICJIFOIOTh TEXHOJIOT14YH1 MPOLIECH 1 T. II.

HATYPHI — 1€ MOJIeNl € JOCHIIKEHHSI MPOBOJSTh HA PEATbHOMY
00’€exT1, a00 MOro 3MEHIIEHIN KOMii 13 MoAaIbIIUM 0OpOOJIECHHSIM PE3yIib-
TaTiB €KCIIEPUMEHTY Ha OCHOBI T€OPii MOAIOHOCTI.

a0crpaxkTHi (ysiBHI) — 11€ MOJieJi, CTBOPEHI1 Y popmi ysiBHUX 00pa3iB
y TOJIOBI JIOCJIJTHUKA, TEOpETHKA. BOHM MpecTaBlIeH] TUTIAMMU:

CUMBOJIBHI — 11€ MOJIeNi, CTBOPEHI1 B pe3yJbTaTi BUBYCHHS BJIACTH-
BOCTEH CHCTEMHM Ta iX OMUCY 3 BUKOPUCTAHHSAM PIBHSHB, rpadikiB QyHK-
i, rpadiB 1 T. 1.

MaTeMaTH4Hi — MOJIeT, SIKl OMUCYIOTh CUCTEMY Ha sIKiiich (opma-
J130BaHIi MOBI 1 SIKI TI03BOJISIFOTH POOUTH BHCHOBKHU MPO MOBEIIHKY CHC-
TEMH 3a JOMOMOTOK (DOpMAIbHUX TMEPETBOPEHB, SAKI BUKOHYIOTHCS Haj
UM OIHCOM.

¥Yci Bule nepeniueHi MoAea MOKYTh MOUIATHUCH:

— 32 TOBHOTOIO OIKCY MO/JIEJIl Ha MOBHI, HeMOBHI, HA0JIMKEHI.

IHoBHI Mozeni agekBaTHI 00’ €KTY y TIpocTopi Ta 4yaci. J{Jjisi HemoB-
HOT'0 MOJICNIIOBaHHS 1151 aJeKBaTHICTh HE 30epiraerbes. [Ipu HadIMKe-
HOMY MOJICTIIOBaHHI OEpyThCs O YBaru TUIbKM HAWBAKJIMBIII aCMEKTH
CHUCTEMU;

— 3a MIpPOIO 3MiH B 4Yaci Ha cTaTU4Hi Ta q(uHaMiyHi. CTaTHYHI MO-
eIl 3aCTOCOBYIOTHCS /I ONUCYBAHHS CTaHy CHUCTEMH y (PIKCOBaHMM MO-
MeHT. J{mHamMidHi 17151 onuCy MOBEAIHKHA CUCTEM YIIPOJIOBXK BIAPI3KY Yacy.

— 3a MIpOI0 CTaOUIBHOCTI MPOIIECIB Ha JieTepMiHOBaHI Ta cToXxac-
TH4Hi. [leTepMiHOBaHi Mozeni BAOOpaKarOTh MPOLECH, ISl AKUX Ie-
pendavyaeThCsl BiJICYTHICTh BUITAJKOBUX BIUIMBIB, 4 Y CTOXACTHYHHUX Bpa-
XOBYIOTh BUMAJAKOBI IIPOIIECH Ta MO/IIi.

Indopmaniiini (ki0epHeTnuHi) Momeni ToB’sA3aHI 3 MOOYIOBOIO
MOJIEJIEH, SIKI BIATBOPIOIOTH 1H(OpMAIliFiHI 3B’ A3KM MiX MIJICUICTEMAMU B
CepelMHI CUCTEMHU Ta 3 30BHINIHIM CEPEJAOBHUIIEM. A TaKOX BiToOpaka-
I0Th BIUIMB 1HGOPMAIIMHUX JaHUX HA MOBEAIHKY cuctemMu. st moOyoBu
MOJIEIl HEOOX1AHO BUILIUTH JOCTIIKYBaHY (DYHKIIIO peasbHOro 00’ €KTa
Ta ciupoOyBaTu GopmaiizyBaTH ii 4epe3 OKpeMl OMepaTopH 3B’SI3KY MIXK
BXOJIOM 1 BUXOJOM.

CTpykTypHi Mojaedi 0a3yroThCid Ha cHelMpIYHUX OCOOJIMBOCTIX
CTPYKTYp MEBHOTO BUIJISIAY, SIKI BUKOPUCTOBYIOTh I (hOpMasi30BaHOIO
OMHUCY CHUCTEM (TEOPETUKO-MHOXUHHUX, JIHIBICTUUHMX) CHEHU(PIYHUX
ITJIXO/I1B JO MOJEIFOBAaHHA.
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CTpyKTypHE MOJICIIIOBAHHSI BKIIIOYAE:

— METOAM CIThOBOTO MOJICTIOBAHHS;

— CTPYKTYpHUM miaxia o dhopMaizallii CTpyKTyp PI3HUX THUIIIB (i€-
papXiuHMX, MAaTPUYHUX) HA OCHOBI TEOPETUKO-MHOKHHHOTO iX MOJaHHS
Ta MOHATTS HOMIHAJIBHOI IIKAJIN TEOP1i BUMIpPIOBaHHS;

— MOEHAHHS METO/IIB CTPYKTYpHU3aIlii 3 JIIHIBICTUYHUMH.

Curyauniiini Moaesi 0a3yroTbCa Ha MOJIETBHIM TEOpii MHUCIICHHS, B
paMKax SIKOi MOKHa OMUCATH OCHOBHI MEXaHI3MH PETYJIIOBaHHS MPOIIECIB
NpUUHATTSA pilieHb. OCHOBOIO MOOYA0BU CUTYAIIMHOI MOJIE1 € OIUCAHHS
00’€KTa y BHUTJIA/II CYKYITHOCTI €JIE€MEHTIB, IO OB’ s3aH1 MK COOO0I0 TEB-
HAMH BIJIHOIICHHSMHM, SIKI BIJIOMBAIOTh CEMAHTHUKY MPEAMETHOI raiysi.
Mogenb 00’ekTa Mae 6araTopiBHEBY CTPYKTYPY 1 siBJIsi€e co00r0 iH(OopmMa-
HIMHUN KOHTEKCT, Ha TJI1 SIKOTO 3/I1IMCHIOIOTHCS IPOLECH YIIPABIIHHSL.

[TopiBHAHHS KiIacudIKaIlid CUCTEM 1 MOJIeNIeH TPUBOJAUTH JO BUCHO-
BKYy MNpO iX MNPUHIIMIIOBY CXOXICTh. Ile 0OyMOBJIEHO THUM, IO MOJEJb
peACTaBisie cO000 cnenu(iuyHy Pi3HOBUIIHICTH CUCTEMH, SIKa CTBOPIO-
€THCS JIIOJIMHOIO CIICI1aJIbHO IS PIIICHHS JOCTITHUIIBKUX 3a/1a4.

PosrnsiHeMo Oibl JeTalbHille MaTteMaTuuHe mMojentoBaHHsa (MM)
CUCTEM.

MM € HaiicydacHIIIMM 1, pa30M 3 TUM, Halle(DEKTUBHIIIIUM METOJIOM
MO/ICJIFOBAHHS.

MarematuuHi MOJ€JI1 NIAPO3AUISIOTHCS Ha: aHAJMITHYHI 1 iMiTaIll k-
Hl, JIETEPMIHOBaHI, CTOXAaCTUYHI (BIPOTiIHICHI1), (D€HOJOTIYHI, aCUMITO-
THYHI Ta iH.

A”ajgiTnydi MM — onucyioTe cucteMy (00’€KT) BIIHOCHUHAMU-
(GyHKIIIMU B sIBHIM a00 HeaBHIN Gopmi (qudepeHIiiiHl piBHSIHHS, 1HTET-
pajbHl PIBHAHHS, ONEPATOPH) TAKMM YMHOM, 10 MOXJIMBO Oe3mocepen-
HbO 3a JOTOMOTOI0 BIAMOBIJHOTO MAaT€MaTUYHOI'O OIleparopa 3poOuTH
HEOOX1/IHI BACHOBKH PO CaMy CHUCTEMY 1 ii BJIaCTUBOCTI.

Imitaniitni MM — ne cykynHicte nporpam st EOM, 3a qonomo-
rOI0 SIKMX BIJITBOPIOIOTHCSA QJITOPUTMHU 1 MPOLIEAYPH, 11O OMUCYIOTh MPO-
1ec PyHKIIIOHYBaHHS JOCHIKYBAHOT CUCTEMHU.

HerepminoBani MM — onucyroTh UUIKOM TEBHI MpPOLIECH, Hepedir
AKX MOJKHA MOBHICTIO MIPEJICTABUTH, SIKIIIO BIJJOMI TOYATKOBI YMOBH 1 3a-
KOHOMIPHOCTI MTPOTIKaHHS IIUX MPOIIECIB.

Croxactuuni MM — BUKOPUCTOBYIOTh /ISl OMKCY BUMAJAKOBUX MPO-
LIECIB, MEPEOIr SIKUX OMUCYETHCS 3aKOHAMM PO3MOJLTY BIPOTiAHOCTI BIAMO-
BIJTHUX BUTIAQJKOBUX BEJIMYMH 1 OJHO3HAYHO Tiepen0aueHuil OyTH HE MOJXKE.
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®enoJioriuai MM — 11e Mojieil, OTpUMaHi B Pe3yjbTaTi MpsIMOTO
CIIOCTEPEKEHHS SBHIIA a00 MPOIIECY, B PE3yIbTaTI HOTO OE3M0CePETHHOTO
BUBYEHHS 400 OCMUCIICHHS.

Acumnroruuni MM — 11e Mojeni, ofepkaHi Ik OKpeMUN BUTIAOK 3
JesKO1 OUTBINT 3arajlbHOI MOJIEJl B pe3yibTaTi JOTIYHUX MIPKyBaHb (Ie1y-
KTUBHUH METOJ).

CknamanHst mojenelt — e crnpoda 3po3yMITH MPOILEC, TOMY iX He
MO’KHa BBa)XaTW HE3MIHHUMH. TyT Bxke HE iijile MOBa IpO aOCOIIOTHY
KaTEeropir, OJIHI 1 TI XK aCHEKTH JaHOi CUCTeMH MO>XKHa OIHUCYBAaTH Pi3-
HUMHU MOJEISIMH, 110 OJHOYACHO MarOTh MpaBo Ha iCHyBaHHS. Tomy,
OCHOBHA 3ajjaya MoJisirae B Tomy, 1106 nmodyaysatu (abo BUOpaTH) MO-
Nellb, afeKBaTHY IOCTaBJICHIN 3amadl gochigxkeHHs. KiHIeBoi X Me-
TOI po3po0ku MM € mporHo3 pe3yJbTaTiB MpU THUX ad0 IHIIUX 15X Ha
napamMeTpu CUCTEMHU.

4.2. Opranizauiiini NPUHIANM ONUCY MOJeJIel cucTeM

4.2.1. Pisenv abcmpazy8anHsa npu onUCy8aHHI CUCHEM

CknanHy cuCTEMY, SIK MPABUIO, HEMOXIIUBO «OXOMUTH» MOBHICTIO.
[Ipouec moalTy CUCTEMH Ha PIBHI, IO XapaKTEPU3YIOTh TEXHOJOT1YHI,
iH(opmaIriiiHi, EKOHOMIYHI Ta 1HII aCMEKTH 11 (PyHKIIIOHYBaHHS Ha3WBa-
I0Th cTpaTu(ikamielo cucteMu, a cami piBHI — cTpaTtamMu. Ha xoxHI1N
CTpaTl B l€papxli CTPYKTYp € CBii BJIaCHHUM HaOIp 3MIHHUX, Kl JAOTh
3MOTYy 3HAYHOIO MipOI0 OOMEXKUTHUCH AOCTIKEHHSM JIUIIE OJHOTO aCTIEeK-
Ty CUCTEMH, OAHI€T cTpaTu. HezanexxHiCcTh cTpaT Jae€ MOXKIUBICTh TIIHUOIIE
Ta JIeTaJbHINIE JOCTIIKYBaTH CUCTEMH, XO4Ya MPUITYLHIEHHS Npo IX He3a-
JISKHICTh MOKE TTPU3BECTHU 10 HEMOBHOTO PO3YMIHHSI MTOBEIIHKUA CUCTEMU
B LIJIOMY.

Ipuxnaa. 1.BupoOununii komruieke (puc. 4.2.). Lleit koMIiekc Mo-
JENIOI0Th, SIK TPAaBUJIO, HA TPhOX CTpaTax:

— Ha BUpOOHMYOMY piBHI ((Ppi3uyHI mpouecu oOpoOJIECHHS Ta NEpeT-
BOPEHHS CHPOBUHU B MPOAYKIIIIO);

— Ha PiBHI yIpaBJiHHS Ta 00poOaeHHs 1HpOopMaIlii;

— Ha €KOHOMIYHOMY PiBHI BUPOOHMIITBA 3 MOTJSA1Y MPOAYKTHUBHO-
CTi Ta mpUOYTKOBOCTI. [[JIsI KOKHOTI'O 3 IIUX TPhOX ACIEKTIB CHUCTEMU
ICHY€ CBOSI MOBa OTNIMCYBAHHS, CBOi MOJI€JIl, X04a CHUCTEMa 3aJIUIIAEThCA
TIEI0 CaMOIo.
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3aranpHi BJIACTUBOCTI CTPATU(PIKOBAHOTO OMUCYBAHHS CUCTEM MOXK-
Ha c(popMyJTIOBATH TaK:

— BUOIp CTpaT, y TepMiHAX SIKUX OMHUCYEThCA CUCTEMA, 3aJICKUTh Bij
criocTepiraya (JOCIiTHUKA), HOTO 3HAHb Ta METH JOCIHIHKEHHS,;

— acnekTd GyHKIIIOHYBaHHS CUCTEMHU Ha PI3HUX CTpaTax y 3arajb-
HOMY BUMAJKy HE3aJIe’KHI M) CO00I0, TOMY MPUHIIUIIA Ta 3aKOHH, IO
BUKOPUCTOBYIOTHCA JJI XapaKTEPUCTUKHU CUCTEMH Ha JIOBUIbHIN CTpaTi, B
3arajJbHOMY BHUIIQJIKy HE MOKHA BHUBECTH 13 NMPUHIIMIIIB Ta 3aKOHIB, SKi
BUKOPHUCTOBYIOTHCS B 1HIIIMX CTpaTax;

— JIJIsl KO’KHOI CTpaTH ICHY€E CBOSI MOBA OIMKMCYBaHHS, Ha0lp TEPMiHIB,
KOHIICTIIIA Ta IPUHITUITIB.

[TianpueMcTBO

ExonomiuH1 hpakTopu

\ 4

VYmpasninas Ta 06pobka iHdopmarrii

A

I'oToBa

CupoBuHa BupoGrudi mporecn

NPOAYKIIIS

Puc. 4.2. BupoOHu4uii KoMIJjiexc

['onoOBHUMHM pIBHSIMH JTOCHIIPKEHHS CUCTEM € MIKPOCKOIIYHUN Ta
MaKpOCKOTIYHHIA.

MikpockoniyHe JOCTIKEHHS CHUCTEMU IIOB’S3aHE 13 JI€TAIbHUM
OMHUCYBaHHSAM KOKHOT'O KOMIOHEHTY CHUCTEMH, HOCIIJIKEHHSIM iX CTPYK-
TypH, (QYHKIH, B3a€MO3B’SI3KIB, CTPYKTYpH CHUCTEMHU B LLIOMY TOIIO.
[IpakTnyHa peanizalis HaWBaXJIUBIIIOTO €Taly MIKPOMIJIXOAYy — BHUSB-
JICHHS €JIEMEHTIB CUCTEMU Ta B3a€EMO3B’SI3KIB MiK HUMH, MIOB’s3aHa 13 HE-
OOXI1JIHICTIO TIOAOJIAaHHSI CYNEPEUYHOCTI MiX Oa)»KaHHSIM MOBHOI'O JOCII-
JOKEHHSI KOYKHOI 3 MIJICUCTEM 1 €JIEMEHTIB CUCTEMHU Ta PEATIbHOI0 MOXKJIU-
BICTIO JOCJIAUTH MPU LIbOMY CTPYKTYPY CUCTEMHU B LIJIOMY 1 IPUHIUIN i1
(YHKI[IOHYBaHHS.

MaxkpockoniuHe JTOCTIPKEHHS TMOJiArae B ITHOPYBaHHI JE€TalbHOI
CTPYKTYPH CUCTEMH Ta BUBUCHHI TUIHKU 3arajbHOI MOBEIIHKHA CUCTEMH SIK
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€AUMHOTO IIJIOro. MeTor TyT € moOya0oBa MOJIENl CUCTEMU Yepe3 JOCIHi-
JOKEHHSI 11 B3a€MOJIIT 13 30BHIIIHIM CEPEIOBHUINEM (MOJEI TUMY «BX1T —
BUXIJ», 800 «4OpHUI AMIUK» IuB. 11 4.2.4 ).

4.2.2. Bepoanvno-ingpopmauiiinuii npunyun onucy mooeni cucmemu

Jl1st cTBOpeHHs Tiel a0o 1HIIOT MOJIeNIl CUCTEMH HEOOX1JHO CIIoYat-
Ky Jatu ii BepOanbpHO-iHGopmaniiinuii onuc (BIO). Verbalis — nmarunceke
CJIOBO, O3HA4Ya€ CIOBECHU.

¥ BIO cucremu, sik mpaBWIoO, BKIOYAIOTh 1 OMUCYIOTh:

1) 30BHIIITHE CepEeAOBHIIIC;

2) 3B’SI3KH CUCTEMH 13 30BHIIIHIM CEPEIOBHIIEM;

3) eleMEHTapHHMI CKJIaJ CHUCTEMH (3 SKMX EJCMCHTIB CKJIQJIA€ThCs),
€JIEMEHTH Y CBOIO YEPTY MOXKYTh PO3IJISJIATUCS SIK CACTEMH MEHILIOTO PIBHS;

4) Bci 3B’SI3KH MK €JIEMEHTAMU CHUCTEMH 1 MIACUCTEM a00 OCHOBHI
3B’SI3KM MK €JIEMEHTaMH 1 MiJICUCTeMaMU, SIKIIIO HEMOXKJIMBO OMMCATH BCi
3B’ SI3KHU;

5) po6oTy ((yHKI[IOHYBaHHS) CUCTCMH.

Takuii onuc cucTeMU HEOOXITHO BBAXKATU ITIOYATKOBOK MOJIEILIIO
cucteMu. BoHa € 6a3010 111 CTBOPEHHS 1HIIUX OLIBIN CHEIIai30BaHUX
Mozenen rpadiuHnX, MaTeMaTUYHUX 1 T.I1.

4.2.3. Moodenb muny s»cummeeuil UK

[Ipu mocaiiKEHHI 1 MOJEIIOBaHHI JUHAMIYHUX CHUCTEM, 3MIHU B
AKUX B1AOYBaIOTHCS €BOJIOIINHO, HEOOX1THO BPAaXOBYBATH, 110 BaXKJIU-
BY POJIb Tpa€ KOHIIEHTPALlisl KUTTEBOTO LUKIY MOJIEII 1 pi3HI HOro eTa-
nu. Mogeni TUny *XUTTEBUM LHUKJ BPAaXOBYIOTh 3MIHH, SIKI BITOYBAIOTh-
Cs 3 CUCTEMOIO Ha MPOTA31 MEBHOTO BiJPI3KYy Yacy MpH yIpaBiiHHI po-
OOTOIO CHCTEMH.

Hanpuknan, 3a 10MOMOIrow Takoi ONPOLEAYpPU IIAXOBY MHapTIIO Ji-
JIATH Ha JEOIOT, MITTEIBIINUIL 1 €HAIIIUIb. JKUTTS JTIOQUHU — HAa JUTHHC-
TBO, 3PUIICTH 1 CTapiCTh a00 OUIBII AETabHI €Talu: TUTUHCTBO, OTPOLITBO,
IOHICTb, MOJIOZICTb, 3PUIICTh 1 CTapICTh.

4.2.4. Onuc cucmemu 3a 00NOMO2010 MOOEi HOPHO20 AUUKA

BaxxnuBy poJib i JIOAWHU TparoTh oOpazorBopul moaenmi. Cepen
HUX HalOUIbII MIMPOKO BUKOPUCTOBYIOTHCS rpadiuHi MOJENl, Kl 300pa-
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KAIOTh CHUCTEMY, i1 CKJIaJIOBI YaCTHUHHU, 30BHIIIHE CEPEIOBHINE 1 3B’ SI3KU
MDK HUMH Y BUTJISA]I1 TUIOCKOTO MaJTIOHKA.

HainpocTinow MOJENI0 CUCTEMH € MOJIETb TaK 3BAHOTO YOPHOTO
AIMKA, B SIKIM aKI[EHT pOOUTHCS Ha MPU3HAYCHHS 1 TOBEIIHKY CUCTEMH, a
po ii BHYTPIlIHIO OyJIOBY € TUIbKH ONOCEpeaKOBaHa iHPpopMaIlis, siKa Bi-
no00paXkae 3B’SI30K CUCTEMH 13 30BHIIIHIM CEpeIOBUIIEM. 300pake€HHS CU-
CTEMU y BUTJISI/II MOJIEJI1 YOPHOTO SIIIIMKA MTPUBEICHO Ha puc. 4.3.

3B’SI3KM CHCTEMHU, SIKI HANpaBJICHI 30BHI B CHUCTEMY, Ha3MBAIOThCS
BX0JOM CHCTE€MM, BOHU BIUIMBAIOTh HA CUCTEMY, BUKOPUCTOBYIOUH 11 SIK
crociO.

3B’SI3KM CHUCTEMU 3 CEPEJOBHINEM, SIKI HAIMpPaBJICHI BiJl CUCTEMHU B
cepeqoBuIlle — 1€ BUXiA. BoHU € MpoayKTOM poOOTH CUCTEMU 1 BILJIMBA-
I0Th Ha 3MIHY CE€peI0BHUIIa a00 BUKOPUCTOBYIOTHCS 30BHI CHCTEMH.

(x1 Y1)
X2 S Y2 S
— X3 C S Y3
. oY
Y =AX)
Xn_ Ym
S
HagkomnuiHe cepenoBuiie

Puc. 4.3. BinoOpa:keHHs1 MojieJ1i CHCTEMH Yy BUTJISIII YOPHOTO SIIUKA

[Tigxin, KUl peani3yeTbCsd B MOJENI YOPHOTO SIIIUKA, BIIKPUBAE
MOXJIMBOCTI I 00 €KTUBHOTO BHUBUEHHSI CHUCTEM, MOOYJA0Ba SIKUX HEBi-
noMa abo JyKe CKJIajaHa JJisl TOro, o0 OyjI0 MOXKIIMBO IO BIACTHUBOCTAX
CKJIaJIOBUX YACTHUH 1 CTPYKTYPHHUX 3B SI3KIB MI?)K HUMH 3pOOUTH BUCHOBKH
PO iX MOBE/IHKY.

BUKOpHUCTOBYIOUM CIOCTEPEKEHHS 1 3aJI€KHOCTI 3MIHU BHUXITHHUX
BEJIMYUH Y BIJl 3MIHU BXIJIHUX BEIMYMH X MOKHA JOCSATTH TaKOTO PiBHS
3HaHb BJIACTUBOCTEH CUCTEMHU, SIKI JO3BOJSIOTH NMEpeI0aYUTH 3MIHY BUXI-
JTHUX BEJIMYMH TIPHU 3MiHI BX1THUX.

Mogeni, B SKUX OJHAKOBO 3MIHIOIOTHCS BXIJIHI 1 BUX1JHI BEIUYHHH,
HA3UBAIOTHCS 130MOP(PHUMHU, HE AUBJISYUCH HA TE, IO iX (I3UYHA CYTh Pi-
3Ha. Hanpuknaa: MasTHUK 1 KOTUBaJIbHUM KOHTYP.
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4.2.5. Onuc cucmemu 3a 00nomo20t0 zpaghiunoi mooei

['padiuni mogeni, Ik MpaBuiIO, BiIOOpak)aroTh BHYTPIIIHI 3B’ SI3KH 1
noOy10BU cUCTeMH. T1 YaCTMHU CHUCTEMHU, SIKI BUKOPUCTOBYIOTHCS SIK
HaWMEHIIII 1 HEMTOAUILHI, HA3UBAIOTLCS €JIEMEHTAMHU CUCTEMHU.

T1 yaCTMHH CHUCTEMH, SIKI CKJIAQJAIOTBbCA 3 JEKIJIbKOX €JIEMEHTIB 1
MarOTh MEBHY LUIICHICTh, HA3UBAIOTHCS MiACUCTEMaMH.

[Ipr HEOOXI1THOCTI BKa3ylOTh Ha 1€pApPXIYHICTh YaCTHUH CHUCTEM (IM1JICHC-
TeM), TOOTO iX 3ajexKHICTh (auB. puc. 1.1.).

Ha rpadiuniif cucteMi 3B’SI3KM 1 BIAHOIICHHS MK €JIeMEHTaMHu 30-
OpakaloThCsl y BUIJISAI HampaBieHUX a00 HEHaNpaBJiICHUX JiHIN, SKi
00’€IHYIOTh 00’ €KTU. TaKUM YMHOM CTBOPIOETHCA CTPYKTYypHA CXEMa CHC-
TeM. MaTeMaTUYHUM amapaToM aHajli3y CTPYKTYPHHUX CXEM, a TaKOX Ipa-
b1YHUX MOJIeNIel cucTeM € Teopis rpadis.

I'padu ckmamaroThCcsi 3 00’€KTIB JBOX THIIB: HEBENUKUX (Iryp Ha
IJIOIIMHI (K11, MPSIMOKYTHHKIB 1 T.I1.) 1 JIIHIA, SIK1 iX 3’ €IHYIOTh (CHOJIyYa-
10Th). Dirypu Ha3WBalOThCs BepimHamu rpada, miHii — pedpamu. [Ipu
aHaji31 CUCTEM €JIeMEHTaM CTaBJIATh y BIAMOBIIHICTh BepIIMHU Tpada, a
3B’si3kaM — pebpa. 3a gomomoror rpadiB OMUCYIOTh. OpraHizalliiHy
CTPYKTYpy MiANPHUEMCTB, OpraHi3aiiil; QyHKIIOHAIBHY CTPYKTYpY, TEX-
HIYHY CTPYKTypY. BUKOpHCTOBYIOUM Teopito rpadiB MOKHA BUPIIIyBaTU
HACTYIHI 3a7a4i. BU3HAYCHHS MaKCHUMAJIbHUX 1 MiHIMAJIbHUX IUIAXIB; 3a/1a-
9l CITKOBOTO Ta KaJICHAAPHOTO IIAHYBAaHHS ISl BU3HAYCHHS KPUTHYHHX
NUISIX1B; TPAHCIIOPTHI 3a/1a4i; 3a/1aul KOHTPOJIIO 1 JlarHOCTUKU. [Tpu ibomy
BUKOPUCTOBYIOTHCS HACTYMHI CTPYKTYpH rpadis puc. 4.4.

a
O
O

e

O—O—O
O 8 OO O
——0O (OO
\O M) O Q
§) B

Puc. 4.4. llpuxkaaau rpadis pisuux crpykryp: a) Jliniiina ctpykrypa rpada,
0) JlepeBoBuHa CTpyKTypa rpada, B) MaTpudHa CTpyKTypa
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4.3. MateMaTU4Hi MOIeJIi CHCTEM
4.3.1. ®opmanvna mamemamuina Mooe1b cucmemu

VY 3aranpHOMY BUNIAAKY (OpMaIbHy MaTeMaTUYHY MOJIETIb CUCTEMHU
S MOXHa OAATH y BUTJISI TaKOT MHOXXHUHU BEJIMYHH, IO OMUCYIOTh MPO-
1ec GyHKIioHyBaHHsA cuctemu [9]:

X; € X, 1 =1, Ny — CyKyIHICTh BXiJIHUX BIUIMBIB Ha CHCTEMY

Vi €Y,j=1,n, — CyKynHiCTh BUXiIHUX XaPAKTEPUCTHK CUCTEMH;

w €V, k=1, n, — cykymHicTh 30ypIOI0YKMX BILIUBIB 30BHIIIHBOIO
CEpEOBUILA;

hy € H, | =71, ny — CyKynHICTh BHYTPIIIHIX IMapaMETPiB CHUCTEMHU.
Toni popmansHuii 3amUc MOIeT1 CUCTEMU Oy1€ MaTH TaKUH BUTJISI:

yl(t)_ f]_( X1 X21-- n W1V 2oV 1h]_ h21 hnhit);
yZ(t)_ f2(X1!X21 n V1V 21V 1h]_ h21 nhat);

yn (t)_f (X11X21 n V1V 1Vn 1h]_ h21 nh;t);

ne t—Jac.
SK1110 po3risaaTy npouec GyHKIIOHYBaHHS CUCTEMU SIK MOCIIJOBHY
3Miny 11 craniB H(ty), H(ty), ..., H(t), To BoHE MOXyTh OyTH IHTEpPIIPETO-

BaHi SIK KOOPAMHATH TOUOK Yy K - BuMipHOMY (hazoBomy mpoctopi. CyKyTi-
HICTh YCiX MOXKJIMBUX CTaHIB CUCTEMU HA3UBAIOTh MPOCTOPOM CTAHIB.
dopMmanbHO cTaH cucteMu S y MOMeHT dacy {p <t < T moBHicTIO

BH3HAUYACTHCS ii TouaTkoBuM ctagom HC = H(tg), , BXiTHUMH BIIIMBAMH

% —  x .
O(t ), xepyrounmu BruBamu U (t ), BIULTMBaMHU 30BHIIIIHBOT'O CEPEIOBH-

ma V(t), mo manu Micre 3a mpoMixkok dacy t - tg. Ile MmoxkHa mmogaTu Ta-
KHMH JIBOMa BEKTOPHUMH PiBHSIHHIMU:

Ht)=g(H®, X,V,U, 1)
Y(t)=f(H,1)

e —

Tyt nepie piBHAHHA 33 HOYaTKOBUM CTaHOM cucteMu H°© Ta 3Min-

unmu X, V, U BusHauae Bexrop-¢ynxuito H (t), a apyre 3a cranom H (t)
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BU3HAYa€ CHIOTCHHI 3MiHHI Ha Buxoji cucremu Y(t). VY Takuit crocib ja-

HIIOKOK PIBHSIHb 00’€KTa «BX1Jl — CTaH — BUXI/» JAa€ 3MOTYy BU3HAUYUTHU
XapaKTePUCTUKU CUCTEMHU:

YO = gH. X V.0 0 |

OTxe, Mig MATEMAaTUYHOIO MOJICIUTIO CUCTEMHU PO3YMIIOTh CKIHUEHHY
MiIMHOXXHHY 3MIiHHUX { X(t),V(),U (t)} pa3oM 3 MaTeMaTHYHUMH

3B’sI3KaMU MK HUMH Ta Xapaktepuctukamu Y (t).

4.3.2. Jlgi obnacmi GUKOPUCMAHHA MAMEMAMUUYHUX MemOoOie
MOOeN6aHHA

VY naHuii yac MOXXHa BUJUIMTH JIBA OCHOBHI THIIM 3aja4, B PiIlICHH1
SAKUX BHKOPHUCTOBYIOTbCS MaremartuuHi mMerogu 1 EOM. Ile, tak 3BaHi,
Makpo3ajadi 1 Mikpo3aaaui. [Tpu BCiii yMOBHOCTI Takoro po3mOALTY Mif-
CTaBOIO JIJII HHOTO € BIJIMIHHICTh MiX XapaKTEpPOM 1 METOJaMH PIIICHHS
3a/1a4y Ha PI3HUX PIBHAX IJIAaHYBAHHS HAPOJHOTO rOCMOAAPCTBA.

[Tin Makpo3agadyaMu po3yMIIOTh 33/1a4l, B IKUX PO3B’SI3YIOThCS OC-
HOBHI TEOPETUYHI 1 MPAKTUYHI HAPOIHOTOCIIOAPChKI MPOOJIEMH, TaKi, K
CHIBBIJHOIIIEHHS TUIIB PO3BUTKY OKPEMHX rajay3eld B 3arajibHiil cucremi
HapOJAHOTO TOCMHOJApPCTBA, aHaNI3 TMUTAHb I[IHOYTBOPEHHS 1 I[IHO-
BCTAHOBJICHHSI, JIOBTOCTPOKOBE 1 MEPCIEKTUBHE IIaHYyBaHHA 1 T.J. [HIIHN-
MU CJIOBAMH, — 1I€ 33/1a4l ONTUMAaIbHOTO (PYHKIIIOHYBAHHS BCI€T €KOHOMI-
KU KpaiHu.

Jlo Mmikpo3aaay BiJHOCSTH 3a/adyi, 1110 CTOSITh Mepe]l OKPEMOIO Tally-
3310, MIAMPUEMCTBOM, 1I€XOM, JAUISHKOIO 1 T.A. B iX yucii MoxHa Ha3BaTU
palioHAIbHE PO3MINIEHHS 1 CcTieliali3alio BUPOOHUIITBA, PO3PAXyHOK OI-
TUMaJIbHOI BUPOOHUYOT MOTYKHOCTI MIANPUEMCTBA, 33]1a4l KaJICHIapHOTO,
00’€MHOT0 1 TE€XHIKO-€KOHOMIYHOT'O IUIAHYBAaHHS, PO3KPOIO MaTepiaiis,
MepEeBE3CHHS BaHTAXIB 1 T.1I.

HeBaxxko MOMITUTH, 11O 3a/1adl APYroro HampsMy €, 3 OJJHOTO OOKY,
O1JIbIII MACOBHUMH 1, 3 IPYTOoro 00Ky, Habarato OUIBII MPOCTUMH.

Akio Haj Makpo3ajgayaMy MPaLIOIOTh BEIUKI (KPYMHI) KOJIEKTUBU
YUYEHHUX 1 PIIIEHHS KX 3a]a4 BU3HAYA€ MOBE/IIHKY BCl€i EKOHOMIKU Kpai-
HU, TO MIKpO3aJadi BUHUKAIOTh HA KOXHOMY MIJNPUEMCTBI, BUMAararoTh
IIBUKOTO PIllICHHS, 1 3aMAlOThCSl HUMH OOMEXKEHE YMCIIO IMpaIliBHUKIB
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BUPOOHHUIITBA 1 MPOCKTHUX opraHizamii. [Ipu ix pimeHHi BUKOPHUCTOBY-
IOTBhCS BIJIOM1 MaTeMaTH4IHI MOAel 1 anroputMu. ['oloBHA TPYIHICTH TO-
Jgsrae B IpaBUJIbHOMY (popMyirOBaHHI IJIEH 1 YMOB 3ajayi, a caMe pi-
IICHHSI 3BUYAaTHO BUKOHYETHCS 3a CTAaHAAPTHUMHU MporpamaMu B oOumcC-
JIOBAIBHUX LIEHTpPax BIAMOBIIHUX BUPOOHMUMX opraHizamii. O6’exTom
HAIIOTO PO3TJIsLAY OyyTh MaTEMAaTUUHI METOJIU PIILICHHS 3a7a4 CaMe IbO-
ro THUILY.

4.3.3. Xapakmepucmuka mamemamuyHux Memooie Mooearo6ants
cucmem

Haiibinbimn nommupeHi BUAM MaTEMAaTUYHUX MOJIENIEH, sIki BUKOPHUC-
TOBYIOThCSI Ha MPAKTHUIIl ISl MOJEIIOBAHHS CHUCTEM, 1€ MOJIENIl MaTeMa-
TAYHOT'O MPOrpaMyBaHHS, CTATUCTUYHI MOJENI, MOJAEIl TEOpil MAaCOBOIO
00CIIyroByBaHHS, YIIPaBIIiHHS 3amlacamMu Ta Teopii irop.

Mopaeni marematnuyHoro mporpamyBanHsa (MII) 3actocoByroTh
JUTsl BU3HAYEHHS ONTUMAJIBHOTO CITOCO0Y PO3MOAiTy 0OMEKEHUX PECypCiB
3a HasIBHOCTI TOMUTY, SIKUW MEPEBUIILYE PECYPC.

Vi 3agadi MIT MaroTh MOiOHY CTPYKTYpY. IX MOKHA BU3HAUMTH SIK
3a/1a4ul MiHIMiI3amii (MakcuMizallii) M — BUMIPHOTO TMOKa3HUKA ((yHKIIO-
Haja) ePEeKTUBHOCTI fm(x), m=12,..,m, N - BUMIPHOTO BEKTOPHOI'O

apryMeHTy X = (X1, X5, ..., X,; ), KOMIIOHEHTHU SKOTO 3aJI0BOJILHSIOTH CHUCTE-
My oOMexeHb-piBHOCTeH /i (x)=0, k=12,.,.K Ta o0OMexeHb-
mepisnocreit gj(x)= 0, =1,2, .., L; v,(X)<0, p=1,2,...,P.

Vi 3apaui MIT moxHa kiacugiKyBaTH 32 BUIIISIIOM Ta PO3MIPHICTIO
dynukii f,(X), he(X), 91(X), yp(X) i po3MipHicTIO Ta TUIIOM BEKTOpA X:

- omHOKpHUTepianbHi 3amaui MII — f,(X) — ckasp;

- bararokpurepianpHi 3agaui MII — f,,(x) — BexTop;

- nerepminoBadi 3aaa4i MII — gaHi neTepMiHOBaHI;

- croxactuyHi 3aaa4i MII — gaHi iMOBIpHI.

HaituacTime 3acTOCOBYIOThCS 3aAadl JIHIKHOTO MporpaMmyBaHHS (Y
3B’SI3Ky 3 MPOCTOTOK0 iX PO3B’s3aHHA). 3TIIHO 3 pe3yJbTaTaMUu OIHUTY-
BaHHS XKypHajioM «DoOpTyH» BILENPE3UICHTIB PI3HUX KOMIIaHIN MOJei
JIHIMHOTO MpOorpaMyBaHHS Ta MOJEJN YIPABIIHHS 3amacaMy € HaNTIONIN-
pPEHIIIUMHU Y TPOMHUCIIOBOCTI. JIiHiliHE MporpamyBaHHs, SIK PABUIIO, BU-
KOPUCTOBYIOTh CIELIANICTH MIAPO3AUIIB JJIsI PO3B’SI3aHHA BUPOOHUUYUX
poOJeM.
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VY 3araJibHOMY BUIIAJIKy 3ajJiaya JIIHIHHOTO mporpamyBaHHs (opMy-
JIOETHCS TAK: 3HAUTH EKCTPEMYM IIJIbOBOT (PyHKITIT

£ (0= cix; - max(min)
i=1

34 HASIBHOCT1 OOMEKECHb:

(xj 2 0; j=1n)

ne ajj, by, ¢; (1=1,m; j=1,n) —3agaHi noCTiiHi BeUYUHN.

Sx Bimomo (mmB., Hanpukiaaa, [20, 21]), po3B’sA30k TakuX 3a1a4 MO-
KHA 3HAUTH CUMILIEKC-METOJIOM.

Cepen TUNOBUX BaplaHTIB 3aCTOCYBAHHS 3a/1ad JIIHIHHOTO Iporpa-
MYBaHHS MPU CUCTEMHOMY JOCIIPKEHHI TPoOJIeM yIpaBIiHHSI BUPOOHUII-
TBOM MO’KHa HABECTH TaKi:

- MJIAaHYBAaHHS aCOPTUMEHTY BHUPOOIB (BU3HAYECHHS ONTHUMAJIbHOTO
ACOPTUMEHTY MPOYKIIil 3aJIEKHO BiJl HASBHOCTI OOMEXEHUX PECYPCiB);

- MapuIpyTusailiss BUPOOHUIITBA MPOIYKINi (BU3HAYEHHSI ONTHUMA-
JLHOTO TEXHOJIOTTYHOTO MApIIPYTy BUTOTOBJICHHS BUPOOY), 110 MA€E MOC-
J1JIOBHO IIPOMTH 4Yepe3 KiIbKa TEXHOJOTIYHMX Omepalliil, KOKHa 3 SKHX
XapaKTePU3yEThCS] CBOIMU BUTPATAMU Ta MPOIYKTUBHICTIO);

- YIIPaBIIIHHS TEXHOJOTTYHUM MPOLIECOM;

peryJiroBaHHs 3amaciB (HalpuKiaa, BU3HAUYCHHS ONTUMAIbHOI KiJib-
KOCTI TOBapy Ha CKJIai);

- KaJIeHJlapHe TUTaHyBaHHS BUPOOHUIITBA (CKIAJaHHS KaJICHIAPHHUX
IJIaHIB, MIHIMI3YIOUMX 3arajibHi BUTpPATH 4Yepe3 ypaxyBaHHs BUTpaT Ha
30epira”Hs 3amaciB, OIUIaTy 3a MOHAJHOPMOBAHY POOOTY TOIIIO);

- IUIAHYBaHHSI PO3MOAUTY MNPOAYKIi (CKJIagaHHS ONTUMAaJIbHOIO
rpadika BilBaHTaXEHHS MPOAYKIII 3 ypaxyBaHHSIM PO3MOJUTY ii MIXK 1H-
IIUMUA BUPOOHUYUMHM TIANPUEMCTBAMH Ta CKJIaJaMH, CKJIaJlaMu Ta Mara-
3UHAMU);

- BHU3HAUCHHS ONTUMAJIbHOTO BapiaHTa MiJABUIICHHS BUPOOHUYUX
NOTY>KHOCTEH (HANpUKIad, BU3HAYEHHS HAWKpaloro Micis mnoOy10BU
HOBOT'O 3aBOJy YE€PE3 OIL[IHKY BUTPAT HA TPAHCIIOPTYBAHHS MiX aJbTepHa-
TUBHUMHU MICHSAMHU PO3MIIICHHS BUPOOHUIITBA Ta MICISIMU MOCTaYaHHS
CUPOBHUHH 1 30yTy TOTOBOI IPOAYKIIIi);
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- KaJICHapHE TUIaHYBaHHS TPAHCTIOPTY;

- PO3IOILI IIPaIliBHUKIB.

CraTtucTi4Hi MojeJIi BUKOPUCTOBYIOTHCS JJIs1 BUBHAYEHHSI KIJIbKIC-
HOTO Ta SKICHOTO BIUIMBY OJHMX YMHHHUKIB Ha 1HIII B pe3yibTaTi AiSJIbHO-
CT1 JiItoJieH, a00 HABKOJHUIIHBOTO cepenoBuia. OKpiM 1bOT0, CTATUCTUYHI
MOJIEIi 3aCTOCOBYIOTh JI0 3aJa4 €KOHOMIYHOTO MPOTHO3YBaHHS (Mojeni
EKCTPAMoJISIIli, 4aCOBUX PSI/IiB, PErpeciiiHi MOJIEIN TOIIIO).

HaitnommupeHimMu € JIiHIAHI MHOXWHHI perpeciiiHi piBHSHHS, K1
MO>KHA TIOJIaTH Y MaTPUYHOMY BUTJISIAL:

y =Xb+u,

ne 'y, b, U — BiAIOBIAHO BEKTOPH 3aJICKHOI 3MIHHOI, HEBIIOMHX IapaMeT-
piB Ta BHITaJIKOBOI MOXMOKHK po3MipHicTIO 1xN (N — KIIBKICTH criocTepe-
KEHb), a X — MaTpuIlsl MOACHIOIYUX 3MIHHUX ((haKTOPiB) PO3MIPHICTIO
kxn (k— kigbpKicTs (hakTOpIB):

Y1 1 X X3 o X by Uy
y 1 Xoo Xo3 ... X b u
y= 2 X = 22 X3 2k . 7 U= 2
Yn 1 X2 Xpz o Xk by Uy

Toni nmpu BUKOHAHHI KJIACUYHMX JONYIIEHb METOJY HaWMEHIIHNX
kBagpariB (MHK) ominku HeBimoMHX MapaMeTpiB MOKHA 3HaWTU (AUB.,
Hanpukian, [13]) 3a momomororo MHK:

b=(X'X)1X"y.

Mogaeai Teopii macoBoro oocayropyBanusi (TMO) 3acTocoByrOTh
JUTSl BU3HAYEHHS ONTUMAJIbHOT KUTBKOCTI 0OCIIYyTOBYIOUHMX 00’ €KTIB CTOCOB-
HO MOTpeOU y HUX Ta JAIOTh 3MOTY MIHIMI3YBaTH BUTPATH y pa3l 3HAYHOI
ix Hectaul. Lli Momeni 3acTOCOBYIOTh y cdepl TpaHCHIOPTY, OOCIyroBy-
BaHHS TOIIO (711 CUCTEM OAaHKIBCBKUX YCTaHOB, Kac 3 MPOJIaxKy aBia— Ta
3QJII3HUYHUX KBUTKIB, CYIIEPMAPKETIB, aBTO3AMPABOK 1 T. 11.). OKpiM 1[BOTO
TMO Mo’xHa 3aCTOCOBYBATH ISl JOCIHIPKCHHSI CHCTEM YIIPABIIiHHSA, B
AKUX 1ICHY€ HEOOXIJHICTh MepeOyBaTu B CTaHl ouikyBaHHA. Lle € Hacmi-
KOM MMOBIPHICHOTO XapaKTe€py BUHHUKHEHHSI BAMOTH B OOCITyTOBYBaHHI.

Mopnesi ynpaBJIiHHA 3alacaMM 3aCTOCOBYIOTHCS IJISI BU3HAUYCHHS
4yacy Ha pO3MIIIEHHS 3aMOBJIEHb Ha PECYpPCH Ta HEOOX1AHOTO 00CATY LUX
pecypciB, a Takok 00CATY TOTOBOT MPOYKIIT Ha cKilagaX. byap-ska opra-
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Hi3allisl MOBMHHA MIATPUMYBATH TEBHUM PIBEHBb 3alaciB Ha CKiagax s
3ano0iraHHs BUHUKHEHHIO 3aTPUMOK Ha BUPOOHMIITBI Ta y 30yTi. MeToro
3aCTOCYBaHHS IIMX MOJIENIeN € MiHIMI3alllsl HETaTUBHUX HACJIJKIB Harpo-
Ma/)KEHHS 3amaciB, 110 OB s3aHl 3 IEBHUMHU BUTpaTaMu (30epiraHHs 3a-
naciB, HEJIOCTATHIM 00CSTOM 3amaciB 1 T. 11.).

MogeJi Teopii irop, irpoBi 3aja4i nepeadoavar0Th Y4acTh y aKTUBHIN
B3a€MO/IIi IBOX CTOPIH 200 TPaBIliB: KEPYIOUOI CUCTEMH, sIKa BU3HAYAE CTaH
o0’ekTa Ta Mae 3a0e3neynT e(EeKTUBHE YIIPaBIiHHS (€KCTpeMallbHE 3Ha-
YEeHHS I1JIbOBO1 (PYHKIIIT) Ta CEpeloBUIIa (HAPUKIIA, il KOHKYPEHTIB), 1110
(dopMye BILTUB, SIKUM TOTIPIIY€E (PEKTUBHICTD YIIPABIIHHSA CUCTEMOIO.

JI7ist AeTabHIIIOr0 O3HAWMOMJIEHHS 3 IIMMU METOJIaMHU MOKHA Mopa-
IUTH, HAIPUKJIAM, Taki podortu: [4, 6, 14, 20, 21, 23, ].

SABIAHHA JJIX1 CAMOIIEPEBIPKH 3ACBOCHH A 3HAHD

1. OnumiTe, 110 cOO00 MPEACTABISAE MOJIEIb 1 IK BOHA BUKOPHUCTO-
BYETHCS.

2. JlaiiTe XapakTepUCTUKY CTpaTU(IKaLll CUCTEM.

3. IlopiBusiite MikpockoniuyHe Ta MakpOCKOIIYHE TOCIIIKESHHS
CUCTEMH.

4. CknaaiTe miaH BepOanbHO-1HGOPMAIIHHOTO OMHUCY CUCTEMH Op-
raHizailii pafOHHOTO aBTOJOPOKHBOT'O YIIPABIIHHSI.

5. IlosicHITH OCOOJUBICTh BUKOPUCTAHHS Mojeieh Tuny «KuTreBuit
LAKI.

6. IlosicHITH OCOONUBICTE BUKOPUCTAHHS Mojelied tuny «HopHoro
AIIAKa» 3 TOUYKHU 30pY SK1 BIACTUBOCTI CUCTEMU BOHH B1100pa’KarOTh.

7. Ilpoananizyiite 0COOIMBICTh BUKOPUCTAHHS IpadiuHUX MOJIENEH.

8. SIK1 MHOXMHHU BEJIMYKMH BPAXOBY€ y 3araibHOMY BUIAJIKy (popma-
JbHA MaTeMaTU4YHA MOJIETb CUCTEMU S?

9. [IpoananizyiiTe YuM BIIPI3HAIOTHCA MaKpO3aadl BiJl MIKpo3aad.

10. IlpoBenmiTh oOrJsiA MaTEMATUYHUX MOJEJIEH: MaTEeMaTHYHOTO
nporpaMyBaHHsI; TEOpIi 1rop; yIpaBIiHHSA 3amacaMu; TeOpil MacoBOro 00-
CJIyTOBYBaHHS 3 TOYKH 30pY 3arajibHUX BIIACTUBOCTEN LIUX MOJIEJIEN.

SAIIUTAHHA 151 CAMOKOHTPOJIIO

1. JlaiiTe BU3BHAYEHHS HOHATTIO MOJICIb.
2. Ha sxi1 Tinm noauisroTs Moaeii?
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3. st woro npuszHaveHi aHaaiTuaai MM?

4. JIng yoro mpu3HadeHi iMiTariiai MM?

5. [{nst woro npuszHayeHi ¢penonoriudi MM?

6. Jl;1s1 4oro npusHaveHi geTepminoBani MM?

7. Anst 4oro npusHavyeHi croxacTuuni MM?

8. Jlis yoro npu3HavyeH1 acCuMOTOTHYHI MM?

9. lllo Take BepOaIbHO 1H(POPMAIIHHUN ONTUC CUCTEMU?

10. Sk ¢popmymroeThbCsl y 3arajJbHOMY BHUIAIKY 3ajada JIHIHHOTO
porpamMyBaHHS?
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PO3JILI 5
CUCTEMHUWI AHAJII3 MJIMTPUEMCTB

5.1. MoaeJab oprasizanii ik BIIKPUTOI CHCTeMH

OnHa 3 HaWBaXXJIUBIIMINAX MIJCUCTEM COILIAIBHO-EKOHOMIYHOI CHUCTE-
MU KpaiHM € opraizamis. OpraHizalii MOXKHa HaJaTH HACTYIIHE BU3HA-
YEHHSI.

Oprani3zanisa — coriagpHO-eKOHOMIYHA CHCTEMA, IO MOETHYE 3HA-
pAIIA Tpalll Ta TPymny JIIOJAEH, SKI CYMICHO peaji3yloTh NMEBHY CHIJIbHY
METY Ta JTiI0Th Ha OCHOBI IICBHUX MPUHIIKIIIB 1 mpaBwI [9].

Jlo opranizaiiiii MoxHa BiTHECTH GipMHU, MIANMPUEMCTBA, KOpIopaIlii,
HayKOBI YCTaHOBH TOIIO. Bkl TOro, SIK OpraHizalliio MO)KHa pO3rIsaaTu
W CYKYIHICTh CUCTEM, IO MIAMOPSAKOBaHI ad0 B3a€EMHO MOB’si3aHI MIXK
c00010 UM 3 1HIIMMH CHUCTEMaMHM, 30KpeEMa, 3 COLiaIbHO-TIOIITUYHUMHU Ta
COIlIaJIbHO-C€KOHOMIYHUMHU, 3 CUCTEMaMHM 1HIIUX KpaiH (HampuKiaj, TpaH-
CHAI[IOHAJLHUMH KOPIOpAIisiMU, OPIIOPHUMU KOMIIAHISIMH, JIEPKABHUMU
Ta OAHKIBCBKHUMH YCTaHOBAaMH TOINO). 3 TOTJISAIY CHCTEMHOTO MAXOAY Y
opraHizaii sIK COILIAJIbHO-€KOHOMIYHOI CHCTEMM ICHYIOTh TaKi CHC-
TEMOYTBOPIOIOUl (PAKTOPHU Ta BIACTHUBOCTI:

— oprasi3aiiii € HUIICHUMH CUCTEMaMH;

— oprasizaifii CKJaaJarTbCs 3 OKPEMUX IMIJCUCTEM, IO € iX CKJIa-
JIOBUMU;

— HASgBHICTH CITUJILHOI T'OJIOBHOI METH JUISI BC1X KOMITIOHEHTIB Ta MIJ-
CUCTEM Oprasizaii;

— MIAMOPSAAKYBAHHS IIJIEH KOXHOTO KOMIIOHEHTa CHUIbHIA METI
CHUCTEMM Ta YCBIJJOMJICHHSI KOKHUM BUKOHABIIEM CBOiX 3aBllaHb 1 3ara-
JIbHOI METH;

— BUKOHAHHS KOXHHUM €JIEMEHTOM CBO1X (DYHKIIIM, 3yMOBJIEHUX MOC-
TaBJICHUMHU 3aBJIaHHSIMU;

— BIJHOILIECHHS CyOOpJIMHAIIl Ta KOOPJMHAILIT Mi>XK KOMIIOHEHTaMHU
cuctemu (ToOTO 1€EpapXIYHUN OPUHIUT OYJIOBU ¥ YIIPaBJIIHHS);

— HasIBHICTh 3BOPOTHOTO 3B 513Ky MK KEPYIOUOKO Ta KEPOBAHOIO IMi/I-
CUCTEMaMH;

— CYTT€Ba 3aJICKHICTD BiJl 30BHIIIIHHOT'O CEPEJIOBHUIIIA.

Mogens opranizailii K BiAKPUTOI CUCTEMHU 300pakeHO Ha puc. 9.1.
Opranizaiiisi oiepye BiJl 30BHIIIHBOTO CepeaoBHINa iHpopmalito, Pi-
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HAHCOBI Ta TPYJOBI pecypcu, maTepiaiu (CUpOBHHY, €HEPrilo TOIIO). Y
nporieci GyHKI[IOHYBaHHS BOHA TepeTBoproe Bxoau (iHdopmarris, kari-
Tajl, CAPOBHMHA MPUPOHI, TPYJIOBI peCypCH 1 T. M.) Y BUXOAU (MPOTYKIIis,
nocJIyrH, iHdopmalis Ta iH.), Kl € pe3yJabTaToOM il AISIIbHOCTI.

BXO/IU OPTAHIBAIIIS HBHXOH,H
- . POIYKIIA,
L}ﬁg};ﬁ;{amﬂ, , Hmcnc?eMa nocayrH,
CI/IPOBI/II,{a IDAS L iHpopmaLi,
. OPraHI3amiclo 3aJ0BOJICHHS
HPHPOJHL, | 1 oTpeo 3aMo-
TPYHOBI O6pobka cupo- P -
BHUKIB, CITiB-
pecypcu ToLo BUHH, [IEPETBO- POGITHHKIB,
PCHHA PCCYpPCIB CIIO’KMBAYiB
30BHIIIIHE CEPEIOBUIIIE

Puc. 5.1. Opranizariist ik BIAKpUTa cucTeMa

OnHi€r0 3 BAXXIMBUX OCOOIMBOCTEH OpraHizailii € il B3aEM0O3B’SI30K 13
30BHIIIIHIM CEPEOBUIIEM Ta CYTTEBA 3aJICKHICTh BiJ OCTAHHLOTO, IO MPO-
ABJISIETHCA Y HEOOXIJTHOCTI OJIEp’KaHHSI PECypCiB JJisl CBOTO (DYHKITIOHY-
BaHHS 1 peastizallis pe3yibTariB CBO€I AisuibHOCTI. OpraHizailis He MOXe 3a-
JINIIATHCS 130JIbOBAHOI0, 1 HEOOXITHO B3a€MOMIIATH 3 IHIIMMHU CHUCTEMAaMHU
(CycnuIbHUMHU OpraHizaifisiMi, NocTa4aJIbHUKaMH, 3aMOBHHUKaMH, BHUIIIMMHU
opraHamMH yMpaBJIiHHS, TPOQCILIKaMH TOIO) I 3a0e3MeUeHHs] YMOB ic-
HYBaHHSI Ta PO3BUTKY.

Omxe, opraHizailis € LUTICHOIO BIJKPUTOID CHUCTEMOIO, sika OararbMa
3B’sI3KaMU 3’ €JIHaHA 3 30BHIIIHIM Ta BHYTPIIITHIM CEPEIOBUILIEM.

OCHOBHI acCNeKTH BHYTPIIIHBOTO CEPEAOBHUIIA OpraHizalii, skl moTpe-
Oyl0Th yBaru KEpiBHUIITBA 1IE. METa, CTPYKTypa, 3aBAAHHS, TEXHOJIOTIi Ta
nepconai [15].

Merta opranizanii € 0a)kaHUM KIHIIEBUM PIBHEM OKPEMHUX XapaKTepuc-
THK OpraHizailii, abo pe3yJIbTaTy, Ha JOCSITHEHHS SKUX CIPSMOBaHA ii JisIb-
HicTh. OpraHizailiio MOXKHa PO3MIAIATH K 3aciO, 110 YMOXKJIUBIIIOE CIILTbHE
JOCSITHEHHSI TAKWUX PE3YJIbTATIB, SIKUX HEMOXKJIUBO OYyJIO O TOCATTH OKPEMUM
il mApO3/IIaM Ta MpaliBHUKaM.
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CTpykTypa opradizamii — 1 JIOTIYHI B3a€MOBIJTHOCHHU pPIBHIB
yIpaBIiHHSA, SK1 JJAIOTh 3MOTY Halle(pEeKTHBHIIIE JOCATATH METY OpraHi3a-
mii. CTpykTypa oprasizaiiii nepeadadae po3noiia mpalli, 1o € Heo0XiI-
HOIO YMOBOIO IMiABUIICHHS i1 €(peKTUBHOCTI.

Maiixke B yciX oprasizamisx iCHy€ TOPU3OHTAIbHUM PO3MOIII Mpalli
3a CHeliali30BaHUMHU HaIpsMKaMu. SIKIIO opraHizailis I0CTaTHHO BEJIMKA,
TO CIELIANICTIB TPYNYIOTh Y MekaxX oJiHi€l ¢yHKIIOHAIBbHOI cdepu (Bia-
JTH, YIIPABIIIHHSA, IIeXU TOIo). BepTukaasHUM MO Mparli peami3yeThes
3a MPUHIUMIIOM 1€papxii yIpaBIiHHA 3BEpPXYy JOHMU3Y, SKUM mepeadoadae
HIAMOPSAKYBaHHS CIIBPOOITHUKIB pi3HUX piBHIB. KepiBHUK opranizamii
MOXE€ MaTH y CBOEMY MIAMOPSAKYBaHHI KUIbKa KEPIBHHUKIB CEpPEIHBOT
JIAHKH, K1 KEPYIOTh OKpEeMUMHU (YHKIIOHATBHUMU HiAPO3/iJaMU Ta MO-
KYyTh, y CBOIO UEpry, MaTH KUIbKOX IiJIETIINX.

3aBaaHHsI — 1I¢ TTeBHA po0OTa, ii YacTUHA abo eTar, cepis poOiIT, 1Mo
Mae OyTH BUKOHAHA y 3a3/aJIeTilb BCTAHOBJICHUI TepMiH Ta crociO. 3aB-
JAHHS OpraHi3ailii noAlIAI0Th Ha poOOTY 3 JIIOAbMH, 3 MpeaMeTamMu (Ma-
[IMHAMU, CHPOBUHOIO, IHCTPYMEHTAMU) 4 3 1H(OpMaIIi€ro.

BaxausuM (akTopom e(dDEKTUBHOCTI BUPOOHHUIITBA € CIIeIliajii3allis
3aBAaHb, TOOTO PO3MOJLT POOOTH HA OKpeMi omepailii, 0 CIpPHsE MiABU-
HICHHIO €(PEeKTUBHOCTI Mpaill OKPEeMHUX MpPaIlIBHUKIB Ta (PYHKIIOHYBaHHS
oprasizaiiii B JIOMY.

TexHoJorisan — 11¢, 32 BU3BHAYCHHAM JICIKUX JOCIITHHKIB [15], crmocio
MOEAHAHHS KBal(IKAIHUX HABUYOK, OOJIaIHaHHS, 1HQPACTPYKTYpH, 1H-
CTPYMEHTIB, BIAMOBIIHUX 3HaHb, HEOOXIAHUX JIs 31MCHEHHS OaXaHOTO
MEPETBOPEHHSI BXOJIB CHCTEMHU (CUpOBUHH, iH(pOpMallii). BaxnuBumu
€JIEeMEHTaMHU Cy4aCHOI TEXHOJIOTIi € CTaHAapTH3allis, MeXaHi3allls Ta aB-
TOMAaTH3allis, [0 CTUMYJITIOIOTh MMOIAJIbIIIE MMiABUILCHHS CIIeIliali3allii.

Ilepconasn — 11e KEpIBHUKH, PSJOBI BUKOHABI, CIIBPOOITHUKHU Pi13-
HO1 kBanmdikaiii. Bix ixuporo npodecionanizmy, kBanidikaiii, Oa>kaHHs,
EHEeprii 3aleKUTh €(PEKTUBHICTh AISTILHOCTI OpraHizaiii y JOCATHEHHI
CBO€I METH.

5.2. 30BHILIIHE TAa BHYTPINIHE cepe0BUINA OPpraHizamii

Jl1st Toro, o0 BU3HAYMTH Ta peai3yBaT CTPATETIIO MOBEIHKU Op-
radizailii, KepiBHUIITBO MOBUHHO MATH TOTJIUOJEHE YSBICHHS SIK PO
BHYTPIIIHE CEPEIOBUINE OpraHizailii, ii MOTeHIial Ta TeHACHI1i pO3BUTKY,
TakK 1 MPO TEHJEHIII1 PO3BUTKY 30BHIIIHBOIO CEPEJAOBUINA. 30BHIIIHE CE-
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peIoBHINE OpraHi3allii € JPKEpeIOM OJIep)KaHHS OpraHi3aIli€l0 pecypciB,
HEOOX1HUX ISl BUTOTOBJICHHS MPOAYKIIIi Ta ii 30yTy, mo0 3a0e3neduTn
CBO€ ICHYBaHHSI Ta PO3BUTOK.

[Tix 30BHIIIHIM cepegoBHUILEM OpraHizauii po3yMilOTh CyKYITHICTb
€JIEMEHTIB, 110 OTOYYIOTH ii Ta CHPABISAIOTH Ha ii MISUIBHICTH CYTTEBUH
BIUIUB (pHUC. 5.2.). AHaNi3 30BHINIHBOIO CEpPEIOBUINA OpraHizallii nepe-
Oadae aHami3 ii MIKPOOTOUECHHS (0€3MOCepPEeNHHOT0 OTOUYECHHS) Ta MaKpOO-
TOUYCHHS (OmocepeaKoBaHoro orodueHus) [16, 17, 18, 19].

[ €KOJIOT14YHI ] [TGXHOJ’IOFi‘IHi] [ eKOHOMitIHi] [ COLllaJIbHI ]

A A A

A 4 Y

OPI AHI3ANINTIA

A A A A

\4 \ 4 A 4 Y

PUHKOBI ] [KOHKypeHTHi] [ Mi)KHaDOIIHi] [ MOJIITUYHI

Puc. 5.2. ®@akTopH 30BHIIIHLOI0 CepeI0BUILA OpPraHi3aiii

Jlo MaKpooTOYeHHA HallexKaTh (PaKTOPH, SIKI MOKYTh HE CIPABIIATH
0e3rmocepeJHLOTO Ta HETaWHOTO BIUIMBY Ha €(PEKTHBHICTh Ta CTIHKICTH
(GyHKIIIOHYBaHHS OpraHizailii, aje sKi BC€ OJIHO MarOTh MEBHUI (omocepe-
JIKOBaHUI) BILJIUB Ha HEI.

AHai3 MaKpOOTOYEHHSI MAa€ MICTUTH JOCTIKCHHS MI>KHAPOIHUX
(daxkTopiB (BOEHHI KOH(IIKTH, €KOHOMIYHI KPHU3U), TOJITUUYHUX MPOIIe-
CIB y KpaiHl, IPaBOBOTO PEryJIOBaHHs, CTAHY €KOHOMIKH, PiBHSI HAyKO-
BO-TEXHIYHOT'O Ta TEXHOJOTTYHOTO PO3BUTKY CYCIIIBCTBA, COILIalbHOI
Ta KyJbTYPHOI CKJIaJIOBUX CYCHIJIbCTBA, CTAHY HABKOJIMIIIHBOTO CEPE0-
BHIIIA TOIIO.

PosrnstneMo, ik mpuKIIaa, HEOOXITHICTh JOCTIIHKEHHSI ACSKUX 3 Ha-
BEJICHUX BUILE (PAaKTOPIB MAKPOOTOUCHHS.

Exonomiuni ¢pakropu. EkoHomiuHi (hakTopu HEOOX1THO MOCTIMHO
BIICTE)KYBAaTH, TOMY IO JOCITIDKCHHS CTaHy EKOHOMIKH Ja€ 3MOTY
3’4CyBaTH, SIK (QOPMYIOTHCS Ta MEPEPO3NOLIAIOTECS pecypeu. Jlo HaiiBa-
XKJTUBIIIMX EKOHOMIYHUX TOKA3HUKIB BIIHOCSTH BHYTPIIIHIN BaJOBUU
npoaykt (BBII), temnu iH}usAii, BaMOTHUNA Kypc, MPOIEHTHI CTaBKH,
iaTiKHUM OanaHc, piBeHb 0e3po0ITTs Ta 1H. HeoOXxinmHO BU3HAuYaTH, SK
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BILJTUBA€E PIBEHb IIMX XapaKTEPUCTUK HAa PO3BUTOK OpraHizarlii abo ski Mo-
KyTh OyTH 3arpo3H.

Ioaituuni ¢axkropu. YcninmHe (QyHKIIOHYBaHHS OpraHizaiii 3a-
JeKaTh Bl PIBHA MOJITUYHOI cTabUIbHOCTI B KpaiHi. HeoOxiqHo Matu ysi-
BJICHHS MIPO HAMipH OPTaHiB BJIAJM II0JI0 MEBHUX CEKTOPIB EKOHOMIKHU Ta
CycHniabCTBa B 1iyioMy. JIOOirOBaHHS CBOiX 1HTEPECIB Y JIEP>KABHUX CTPYK-
Typax. [lonituyni hakTopu TaK0X MOXKYTh OyTH JKEPENIOM SIK 3arpo3, Tak
1 TO3UTUBHUX MOKJIMBOCTEH JIJIsSI OpraHi3artii.

TexHoJIOTiUHI Ta HAYKOBO-TeXHiYHI (paKTOpU. AHaI3 HOBITHIX
HAayKOBO-TEXHIYHUX TEHJCHIIIM Jla€ 3MOTy CBO€YACHO 3MiHIOBAaTU TEXHO-
jorii, abo 3aiiMaTH HOBI HIIIl PUHKY, IO € HACIIJKOM YIPOBAJKEHHS Ta
PO3pPOOKHM HOBITHIX TEXHOJIOTIM HaykoBO TexHiuyHOro mporpecy (HTII).
[Tpuknagom HaiguHaMmiyHIIUX chep € OypXJIUBHUN PO3BUTOK 1HGOpMAa-
HIMHUX CUCTEM 1 TEXHOJIOT11, TEJIEKOMYHIKAIIii.

Mixnapoani ¢paxkropu. KepiBauirrsa ¢gipm, 1110 Air0Th Ha MI>)KHAPO-
JTHUX PUHKAax, MalOTh MOCTIMHO aHAII3yBaTHU CTaH CBITOBUX PUHKIB, 30B-
HIITHBOTOPTOBEIbHY KOH IOHKTYPY, MUTHY, aHTHUJEMITIHTOBY Ta IHIIIY I10-
JITUKY TOPTrOBEIIbHUX KpaiH-TTapTHEPIB.

ConiaabHni Ta gemorpadiuni gakropu. JlocmimkeHHss 1UX (HaKkTo-
piB CIpsSMOBaHE Ha BHU3HAUCHHS BIUIMBY TaKMX COIJIBHUX MOKa3HUKIB,
K PIBEHb KUTTS T OCBITH HACEJICHHS, TPAAMIIN Ta [IIHHOCTEH, 110 1CHY-
I0Th y CYCIIUIbCTBI, ieMorpadiuyHux TeHaeHIi Tomo. ComianbHi pakropu
BILJIMBAIOTH SIK HA 1HII (DAKTOPU MAaKpPOOTOUYEHHS, TaK 1 HA BHYTPIIIIHE Ce-
peIOBUIIE OpraHi3allii.

dakTopu MIKPOOTOYEeHHH O€3M0CEPEeIHbO BIUIMBAIOTh HA isJIb-
HICTh oprasizaiiii. Jlo 6e3mocepeTHbOro OTOUEHHS BiJHOCSTH CIIOKUBAYIB,
MOCTaYaJIbHUKIB, KOHKYPEHTIB, PMHOK PO0OOYOi CHIIM, a TaKOXX OpraHu
JIEPKaBHOT'O yIPABJIIHHS Ta BIJMOBIIHI 3aKOHH, III0 PErIaMEHTYIOTh JI1s1-
JBHICTh OpraHizaiii.

AHaJli3 BHYTPIlIHBOT0 cepea0BMINA OpraHizallii 1ac 3MOTy BUSIBU-
TH T1 MOKJIMBOCTI, TOW MOTEHIIa], HAa IKHH MO>€E PO3paxOByBaTH OpraHi-
3aIisl JJ1 JOCATHEHHS CBO€T MeTH. BHYTpIIIHE cepeoBUIIE aHAII3YEThCS
32 TAKUMH HaIPSIMKaMH:

— KaJpH, iX MOTeHIIaI, KBadiikallis, IHTEpeCH TOIIIO;

— Oprasizailisi ynpaBJliHHSI Ta MAPKETUHTY;

— CTaH OCHOBHOI A1sUIbHOCTI (BUPOOHUIITBO, OpraHizalliiiHi XapakTe-
PUCTUKH, HAYKOBI JOCJI1I)KEHHS Ta pO3pOOKU TOIIO);

— (hiHaHCOBUH CTaH;
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— opradizalfiiiHa KyJabTypa.

AHai3 (piHaHCOBOTO CTaHY YMOXKJIMBIIIOE BUSIBJICHHS HAssBHUX Ta
MOTEHIIMHO CIa0KKUX MICIb OpraHizallii B TOPIBHSIHHI 3 KOHKYPEHTaMHU.

JociainxeHHss BHYTPIIHBOIO0 CepeI0BHMINA CIPSIMOBAHE Ha
3’5ICyBAHHA CHJIBHMX Ta ¢JIA0KUX CTOPiH oprauizamii. CHIbHI CTOPOHU €
Ti€r0 0a3010, HA SIKYy OpraHizallisi CIUPAEThCA Y KOHKYPEHTHIM OOpoThO1 Ta
Ky BOHa TMOBMHHA HaMaraTHCh PO3IIUPIOBATH ¥ ykpimmoBatu. Crnadki
CTOPOHH MalOoTh OyTH MPEIMETOM MUIBLHOI YBaru KEPIiBHUIITBA, 00 1X M03-
OyTHCh. 30BHIIIIHE CEPENOBUIIIE JOCTIHKYETHCS 3 METOI0 BUSHAYCHHS 3arp03
Ta MOXJIMBOCTEH, sIKI HEOOXITHO BpaxOBYBaTH MpH BU3HAYEHHI Ta JOCAT-
HEHHI IIJICH.

5.3. CucreMHU# aHAJI3 TA WiJi opraHizamii

Iisi opranizanii NoOBUHHI SABJISITU COOOK TrapMOHIMHE MOEIHAHHS
BJIACHUX IILJIEH opraHizailii, 1ijiell HajcucTeM (Tairy3i, CyCHibCTBa TOIIO)
Ta IijieH macucreM (MaApo3aUIiB, BiAALIIB, IPaIlIBHUKIB).

Cepen ycix 1iyiei oprasizaiii HeoOX1THO BUIITUTH CTPUKHEBY, Oa-
30BY I1iJIb, IO € TOJIOBHUM CTUMYJIOM ii AISJIBHOCTI Ta Ma€ BiJIirpaBaTy HE
TUIbKW OpPraHi3ylouy ¥ IHTETpyrody poJjib, a i BUKOHYBATU MpoMaraHaucT-
cbKy (yHKII0. Taka 1k sBiIsie co00r0 Micil opranizariii, i mpu3HaAYCH-
Hs — 3aJI0BOJICHHS TIEBHUX NMOTPeO crokuBadiB. Micisl € cBoepigHOoIO (Pi-
J0cO(PCHKOIO Ta COIlaIbHOK YCTAHOBKOIO Oprasizalii, MpOBIAHUM Ha-
PSMOM ii JiSTTbHOCTI.

Hamnpuknan, Miciero opraHizaili, sika 3aiiMaeTbcsi 00CIyrOBYBaHHAM
JIOpIr, € MATPUMKA AOPIT y AKICHOMY poOOYOMY CTaH1, a MICisl OpraHi3a-
1, SIK1 3aiMat0ThCsl OYIIBHULITBOM JIOPIT, € 30BCIM 1HIIOIO — 1€ 00y 10~
Ba SIKICHUX HOBHUX JIOPIT.

3a po3poOJieHHsT Micii opraHizaili 37e01Ib110r0 HEOOX1THO Bpaxo-
BYBaTH TaKl IHTEPECH:

— CITIB3aCHOBHHKIB Ta BJIACHUKIB;

— CIIBPOOITHUKIB;

— CIIOXKMBAYiB MPOYKIIii (ITOCIYT) opraHizaii;

— MapTHEPIB, TOCTAYaJIbHUKIB, KOHKYPEHTIB,;

— I'POMAJICBKUX OpraHizalliii Ta OpraHiB MICIIEBOTO CaMOYTIPABIIIHHS;

— OpraHiB JIep>KaBHOI BIaIH.

Micisa oprasi3zaiiii € Opi€eHTUPOM JiJiE PO3pOOJICHHSI CTPATETTYHUX
nuIe opranizamii. [HIIl il opraHizaiiii MOBUHHI ABJISTA COO00 3ac00uU
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ix peamizaiii. Jlo Takux 3aco0iB MOXKHA BITHECTH MAapKETHHT, BUPOOHU-
IITBO, MiAOIp 1 HAaBUYaHHS TEePCOHAJy, MPOBEACHHS HAYKOBO-IOCTITHUX
pOOIT TOIIIO.

Marouyn Ha yBa3l MOXJIMBE 3HAYHE PI3HOMAHITTS MiAXOJIB 0 BHU-
3HAUYEHHS Ta CTPYKTypyBaHHsS cdep 1 LiIeld, MOKHa 3pOOUTH BHUCHOBOK,
10 JIJIs KOMEPIIIMHUX OpraHi3alliii 1ijIb0Ba Opi€HTAIlls TaK UM 1HAKIIE Mae
OyTu TOB’s3aHa 13 MPUOYTKOBICTIO AISUILHOCTI. Bel iHIN 1111l BCE OJHO
OyayTh BIACYHYTI Ha IPYTUi IJIaH Ta 3aJUIIATHCA 3aC00aMU TOCSTHEHHS
NpUOyTKOBOCTI, TOMY IO caM€ MPUOYTOK 3YMOBJIIOE MOKJIUBICTb 1CHY-
BaHHsI, PO3BUTKY Ta MPOIBITAHHS KOMEPIIIHHOI OpraHi3aliii.

HaBenemo nepenik HailpO3MOBCIOIKEHIINX LJICH OpraHizaiiii:

— 3pPOCTaHHS JOXO/IIB;

— 301IBIIIEHHS 00CATIB BUPOOHHUIITBA Ta TIPOJIAXKY;

— 301IBIIEHHS YaCTKU PUHKY;

— 3HUKEHHS CO01BapTOCTI;

— MIABUILIEHHS SIKOCTI MPOJIYKIIIi;

— TIJBUILEHHS] KOHKYPEHTOCITPOMOKHOCTI;

— PO3LIMPEHHS HOMEHKJIATypH Ta IOJINIICHHS SKOCTI TOBapiB
1 IOCHYT;

— TIOJIIMIIIEHHST 00CITyTOBYBaHHS KIIIEHTIB;

— MI1JIBUIIICHHSI IPOYKTUBHOCTI TIpallii;

— colllajbHa BIAIOBIIAIbHICTS;

— 100poOyT HallMaHUX MPAIIBHUKIB.

3aranpHa kinacugikais e opranizaiii 300paxeHa Ha puc. 5.3.

i1 opranizarii

/ v\

3a cdeporo . : 3a TepMiHOM
TiSUTBHOCTI 3a iepapxieio peasizartii
\ 4 y \ 4
BUPOOHUUYI, . C
EXHOMOTIHIIL, Micist opramizartii CrpaTerici
. 3araJbHOKOPIIOPATHBHI 0D
oot | [ o | |
. TiHITHI
oprasi3altiiiti
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Puc. 5.3. Knacudikauisi uineii opranizauii

[Tpupoano, Mo ePEeKTUBHO 3AIUCHUTH MICIIO (PipMU MOXKHA JIUIIE
TOJ1, KOJH BC1 3aCO0H, 110 AJIA I[bOTO BUKOPUCTOBYIOTHCS, 3B’ SI3aH1 B €]11-
Hy TapMOHIWHY cuctemy. [Ipy 1boMy KOXHHI 13 IIUX 3ac001B, Y CBOIO
4epry, TeX € CUCTEMOIO, 1110 CKIAJAEThCS 13 pi3HUX KOMIOHEHTIB. Hampu-
KJIaJl, TIAIPUEMCTBO CKJIAJAETHCS 13 B3a€EMO3AJICKHUX II€XiB, BIJJIUTIB,
cinyk0. KoxxHul 11eX TaKoXK € CUCTEMOIO, IO BKJIIOYA€E BEPCTaTH, Pi3HE
yCTaTKyBaHHs, sIk€ 00CIyTroBYye€ MepCcoHal, i T. 1.

CyKkynHICTh 3aC001B, TPU3HAYEHUX JUISI TIOCATHEHHS SKOICh ITiJI1, SIB-
Jsie co00K0 CUCTEMY, 1110 MICTUTh y €001 OaraTo miJicUcTeM, HIOM «BKJIa-
JNEeHUX» oJHa B oJHY. [Ipu 11bOMy KOHA 3 IMX CUCTEM € OJHOYACHO 1 Me-
TOIO, 1 3aCO00M: 3 OJHOTO OOKYy, MOKHA Ka3aTH MPO IHTErpalibHy SKICTb,
POJIb 111€1 CUCTEeMH, TOOTO 11 IiJIb, IS JOCATHEHHS SKOi MPU3HAYEHI KOM-
MOHEHTH CUCTEMHU SIK 3ac00H, a 3 Apyroro OOKy, BCA JaHa CUCTEMA € 3aCO-
OOM JJIsl TOCSITHEHHS 1[1JIEM BUILIOTO P1BHS l€papxii.

BaxnuBoro 0COOJHBICTIO COLIAIBHO-CKOHOMIYHUX CHUCTEM € CYyIIe-
PEWIMBICTh LJIEH, OCKUIBKH IUTI OKPEMUX MIAPO3AUTIB HE 3aBXKIu 30ira-
I0ThCS 3 IMUIAMU Ta QyHKIIsAMUA opradizamii. OKpiM 1IbOT0, MPaIliBHUKU
MaroTh CBOi BilacHi 1imi. {10 BIacTUBICTh OCOOJIMBO BaXKJIMBO BPaxOBYBa-
TA Tpu yrnpasiiHHI. [Ipy HEIOCKOHAIOMY MEHEIKMEHTI LIl OKPEMHUX
HIIPO3JIUTIB MIANPUEMCTBA MOXKYTh OyTH NPOTHICKHUMHU (HANpPUKIA,
AKIIO BIAALT 30yTy Oakae oJiepaTu SIKOMOTa MIUPIITUNA aCOPTUMEHT IMPO-
TyKIlli, a BApOOHUYMH BIJIJIJI, HABIIAKW, HAMAra€TbCsl MOJIETIIUTH CBOT 3a-
BJIaHHS 33 PaXyHOK BUPOOHHUIITBA BY>KYOTO aCOPTUMEHTY), TOMY IS ede-
KTUBHOTO YHPABIiHHSA HEOOXi1HO TaK PO3MOJIIUTH 3aBAaHHS MIXK CTPYK-
TYPHUMH MIAPO3AUIAMH, 00 IXHS AISJIBHICTH CHOPUsIa JOCSITHEHHIO TO-
JIOBHUX IIIJIEW MIAMPUEMCTRBA.

AJle BUXOJSIYM 3 3arajibHUX IIUJICH, HE 3aBXKIU JIETKO BIIA€ThCS Mpa-
BUJILHO BU3HAUUTH 3aBAaHHS, 110 NMOCTAIOTh MEpPel OpraHaMu YIpaBIIiHHS
oprasi3ailii Ha ieBHOMY eTari. KpiM 1boro, 3aBXau BUHUKAIOTh TPYAHO-
11l 3 IEPEX0/I0M 0 MPAKTUYHUX (POPM 1 METOJIIB IX peasizallii.

Ao BiIOYBAETHCS PO3PUB MIXK IIIJIAMHU Ta 3aCO00aMM JIJIsI iX JOCAT-
HEHHS, TO OpraHi3ailis He 3M0Ke BUPIIIUTH MTOCTABJICH] 3aB/IaHHS.

MeTo0M CUCTEMHOTO aHaji3y, CIPsIMOBAaHUM Ha 3a0e3MeUYeHHs €1-
HOCTI BUOpAHOI I11J11 Ta 3ac00iB ii TOCATHEHHS, € TOOYyI0Ba JepeBa LuIeH
(muB. Temy 2). [lounHaeTbest moOy10Ba IBOTO ACPEBa 3 MPOLIETYPH CTPYK-
Typu3allii - oAy OCHOBHOT METH Ha €JIEMEHTH, TOOTO ML, KOXKHA 3
AKHUX € 3aCO00M YW HampsIMKOM i1 jgocsirHeHHs. [[oTiM koHa 3 MmiaLiieH,
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y CBOIO Yepry, PO3IJISAAETHCS SIK IUIb 1 MOMIIAETHCS HAa KOMIIOHEHTH.
[Iporec mojaiay BapTO BECTH IOTH, JOKM Ha CaMOMY HIKHBOMY piBHI
«JIepeBay HE BUSBISATHCS 3aCO0M, peaiizallisl SKUX HE BUKJIHUKAE MPUHIIHU-
MOBUX TPY/HOIIIIB 1 CYMHIBIB.

[Ipuknan. SIKmo MeTOK MEPIIOro PiBHA € 30UIBIICHHS T0XO/IIB, TO
IUIAMHU JPYroro piBHS MOxe OyTH 301IbIICHHS 00CATIB BUPOOHMIITBA Ta
MpoJIaxy, 30UIbIICHHSI YaCTKU PUHKY. L{imsiMH TpeThOro piBHS — MOJIIII-
IICHHSI 00CIYTrOBYBaHHSI KJIIE€HTIB, PO3IIMPEHHS Ta MOJIMIICHHS HOMEHK-
JATypH TOBAPIB 1 MOCYT, a IIJISIMHU YETBEPTOrO PiBHS — MiJBUILICHHS MPO-
JTYKTHUBHOCTI Mpalii TOIIO.

Heo0xinHO 3ayBa)KWTH, 10 Ha MPAKTHUI TPOLEC CTPYKTypu3alii
3IMCHIOBATH AYyK€ HempocTo. BiH BHMarae ocoOJaMBOI YITKOCTI MHCJICH-
HS, TOMY IO B peaJbHUX cHCTeMax Oarato HedOpMalbHHUX BIIHOCHUH,
CKJIaJIHMX B3a€MOJ1H, 110 BAXKKO BUIJIUTH 1 BpaXyBaTH.

[Tpu BuOOPI 1117I€H Oopraxizailii ciiij BpaxOoByBaTU MEBHI BUMOTH, fKI
Ma€ 3aJI0BOJIbHATH KOXHA 1i1b. l111 MaroTh OyTH YITKHUMH, KIJTbKICHO BH-
MIpIOBaHUMHU, JOCS)KHUMHU, MAaIOTh CITIBBIJIHOCUTHCS 3 MICIEIO Ta MATH Ya-
coBl Mexl iX mocsarHeHHs. L1 ocoOmmBocti mime HasuBaroTh SMART-
xapakrepuctukoo (SMART aOpeBiaTypa TUBHCH HIIKYE), IO € CYKYITHI-
CTIO HAWBAKJIMBIIIMX BUMOT J10 Iiyei. OTxe, i1 MaroTh OyTH:

Specific — 4iTko BHU3HaYeHUMH (LI MAa€ YiTKO (iKCYBaTH, IO HE-
0OX1JTHO OJIep>KaTH B Pe3yJIbTaTi AISJIBHOCTI, B IKMH TEPMiH 11 HEOOX1THO
JOCATTH Ta XTO BIAMOBIIA€E 3a 11 peasi3ailiio);

Measurable — BuMiproBaHUMH (Ma€ iCHYBaTH MOXIIMBICTh KUIbKICHO
a00 y SIKUHCH 1HIIMHK crIoci0 00’ €KTUBHO OLIHUTH, UM OyJia 1IJIb JOCATHYTA);

Achievable — mocsoxHIME (peaTbHUMK);

Related — cmiBBigHOCHUME Ta CyMicCHUMH (ITiJTi MatOTh OyTH CYMiCHI
1epapxiqyHO, TOOTO AOBrOCTPOKOBI I[IJIl MAalOTh BIAMOBIAATH MICIi OpraHi-
3aIlii, cepelHbOCTPOKOBI MalOTh 3a0e3IMeuyBaTH JOCSITHEHHS JOBIOCTPO-
KOBHX LILJIEH; OKPIM LILOTO I[1J11 TOBUHHI OyTH HECYNEPEUSIMBUMMU );

Time-bound — mae OyTH BU3Ha4YeHa YacoBa IIKajia 3a TEPMiHAMH J10-
CSATHEHHS IILICH.

OxkpiM 1BOTO, 1T MaIOTh OyTH THYYKUMH (TTOBUHHA ICHYBaTHU MOX-
JIMBICTh JIJI1 KOPUTYBAHHS IIJIEH BIAMOBIIHO O 3MiH Yy 30BHIIIHBOMY Ta
BHYTPIIIHBOMY CEPEJIOBHIIII).

[licnss BU3HaueHHs Micii Ta Iijied opraHizaiii BUOMPAIOTh TMEBHY
CTpaTerito iX 31MCHEHHS.
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Crparerisi opranizamii — 11¢ reHepaJIbHUMN TUIaH J1{, 110 BU3HAYAE
MPIOPUTETH CTPATETIUHMX 3aBJIaHb, PECYPCH Ta MOCIIIOBHICTD I I iX
nocsrHeHHs. ToMy moOyaoBa JiepeBa Iijiel Mae JOTIOBHIOBATUCS YIIOPSIJI-
KOBaHUM TEPETIKOM 3aco0iB iX peanizaiii.

5.4. CucreMHM# MiAXiA 10 32aBJAaHb CTPATErIYHOI0 YIIPABJIiHHSA

st yenimHoro (PyHKIIIOHYBaHHSI OpraHi3ailiii 3a Cy4aCHHUX yMOB
iXHS JISTIBHICTD Ta J1i KEPIBHUIITBA HE MOXKYTh 3BOJMTHCS JIMILIE JIO pea-
ryBaHHSI Ha 3MiHH, IO BiAOyBaloThCs. Bce mupiine BU3HAETHCA HEOOX1]I-
HICTh CBIJIOMOTO YMNpaBJiHHS IIUMHU 3MiHAMH Ha 0a3i HAyKOBO OOIPYHTO-
BaHMX MPOIEAYp iX MepeadayeHHs, peryarOBaHHs, MPUCTOCYBAHHS 0 ITi-
Jieil opranizailii 30BHIIIHIX YMOB. 3 JIpyroro 00Ky, cama opraHizarisi Mae
aJIcKBATHO pearyBaTH Ha 3MIHU Yy 30BHIIIHbOMY CEPEIOBHIILII.

Cy4yacHUM IHCTPYMEHTOM YMPAaBJIIHHS OPTraHi3alll€lo 3a YMOB 3pOC-
TaHHS JUHAMIYHOCTI 30BHIIITHBOTO CEPEIOBHIIA Ta TIOB S3aHOI0 3 IIUM He-
BU3HAUYCHICTIO € METO0JIOT1S CTPATETIYHOTO YIIPABIIIHHS.

CrtpareriuHe ynpaBJiHHI MOXHA BU3HAUYUTH SIK IISUIBHICTh, CIPS-
MOBaHYy Ha €KOHOMIYHO €(EKTHUBHE JOCSITHEHHS MEPCHEKTUBHUX IIiICH
oprasi3ailii Ha OCHOB1 YTPUMaHHSI KOHKYPEHTHHUX TepeBar Ta aJicKBaTHOTO
pearyBaHHsI Ha 3MIHM Y 30BHIIIIHBOMY CEPEOBHIIIL.

HeoOxiaHICTh 3aCTOCYBaHHS CTPATETIYHOIO YINPABIIHHS 3yMOBJIEHA
TaKUMHU TIPUIMHAMU:

— YCBIJIOMJICHHSIM TOTO, 110 OpraHi3ailisi € BIAKPUTOK CHCTEMOIO 1
110 TOJIOBHI JKepena ii yCrmiXy 3HaXOAsAThCs Y 30BHIIITHBOMY CEPEIOBUIII;

— 332 YMOB IOCWJICHHSI KOHKYPEHTHOI 0OpOTHOM CTpaTeriyHa Opil€H-
Tallisl AiSJIbHOCTI OpraHizallii € OJJHUM 13 BUPIIIAJbHUX (PAKTOPIB ii BUXKH-
BaHHS Ta YCIIIIHOI MIsIbHOCTI. CTpaTeriyHe ynpaBiIiHHA 1a€ 3MOTY aJIeK-
BAaTHO pearyBaTH Ha (PaKTOpW HEBHU3HAYEHOCTI Ta PU3UKY, 110 BIIACTHUBI
30BHIIIHBOMY CEPEIOBUIILY;

— OCKUIbKM MailOyTHI €KOHOMIYHHMI PO3BUTOK XapaKTEpU3yEThCS
3HAYHUM CTYIE€HEM HEBU3HAYEHOCTI 1 TPAJHUIIIHI CYyTO €KCTpamoJsALiiHi
IIPOTHO3M HE CIPallbOBYIOTh, HEOOXIJIHO 3aCTOCOBYBAaTH CUCTEMHMH, CH-
TyaliiHuM, ClieHapHUM MiAX0I IS TIaHyBaHHS JTISUTbHOCTI OpTraHi3allii;

— JJIs Toro, 100 opraHizaiis y HalKpamdid crocid pearyBajia Ha
BILUIMBY 30BHIIIHBOTO CEPEJOBHUINA, il CUCTEMA YIPABIIHHS Ma€ BOJIOMITH
aJanTUBHUMH BJIACTUBOCTSIMHU.
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IcHyIO0Th pi3HI HayKOBI MIJAXOAU 10 YOPABIIHHSI — CTPYKTYPHHM, CH-
TyaliiHu#, IpolecHnui, MapkeTHHroBuii oo [15, 19]. Hemomaik migxo-
JiB PI3HUX LIKUI 0 YIPaBIIHHS MOJATAa€ B TOMY, 110 KOXKHA 3 HUX 30Ce-
pEeIKY€ yBary TIJIbKHM Ha JESIKOMY OJTHOMY Ba)KJIMBOMY €JIEMEHTI, a HE PO-
3rasgae €(heKTUBHICTh YIPABIIHHA SIK PE3YJIbTYIOUY JAil0, IO 3aJEKHUTh
B1J1 0aratbox (PaKkTopiB, K 1€ PO3IISAAAETHCI TP CUCTEMHOMY IT1IXO/I1.

CucremMHu# miAXiJa 10 yrpaBiiHHS nepeadadae, 1mo KepiBHUKU Ma-
I0Th 0QUUTH OpraHi3alilo SK CYKyNHICTb B3a€MOIIOB’SI3aHUX €JIEMEHTIB,
TaKUX SIK TMEPCOHAJI, MaTepiaiv 1 00JagHAaHHS, 3aBJaHHS Ta TEXHOJOTII,
10 OPIEHTOBaHI1 Ha JOCATHEHHS PI3HUX LIJICH 32 3MIHIOBAHUX YMOB Y 30-
BHIIIHbOMY cepefoBulll [15]. [HIIOI0 BaXXIMBOIO OCOONMBICTIO CHUCTEM-
HOT'O MIiAXOJY A0 YIPaBIiHHSA € T€, 10 YMNPABIIHCHKI PIIICHHS TIEHO YU
1HIIIOI0 MIPOIO BUXOATH 3 HAIBHOCTI CHCTEMHOTO (CHHEPTeTHYHOT0) ede-
KTY, 3yMOBJICHOT'O HasIBHICTIO Y CUCTEMH SIKICHO HOBUX BJIACTUBOCTEM, SIK1
BIJICYTHI1 y 11 CKJIaJJOBUX (EMEPAKEHTHOCT!).

Uepes cutyauiitHui miIxij peati3y€eTbCs OPUHIUI aJallTUBHOCTI, 110
€ HAJ3BUYAIHO BAXKIMBHM ISl CTPATEridHOTO yrpasiiHHs. Moro cyTh mo-
JsiTa€ B TOMY, IO BHYTPIIIHS CTPYKTypa (OopraHizaiiiiHa CTPyKTypa, CHUC-
TeMa IJIaHyBaHHs, KyJbTypa OpraHi3alii TOIO) € PEaKII€0 Oprai3ailii Ha
3MIHU y 30BHIIIHbOMY Ta JE€SK1 3MIHU Yy BHYTPIIIIHHOMY CEPEIOBHIIIL.

Tak, HaNpUKa/I, SKIIO 30BHIIIHE CEPEIOBHUIIE BIAHOCHO CTaOlIbHE,
TO KEpIBHUIITBO OpraHizaiii TsbKle 10 OUIBIIOL HEHTpalli3alii yIpaBiIiHHSA,
OpIEHTOBAHOI'0 HA >KOPCTKUU KOHTPOJIb HA BCIX PIBHAX lepapxii. Ko xk
30BHIIIHE CEPEOBUIIEC HECTaOUIbHE Ta B HbOMY B1JI0YBalOThCSl MOCTIHHI
3MIHM, SIK1 MICTSTh SIK 3arpO3H, TaK 1 HOB1 MOKJIMBOCTI JJIsl OpraHi3aiiii, TO
KEpIBHUIITBO BUMYILICHE O1JIbIIE MIKJIYBAaTUCS PO MPOOIEMU BUKUBAHHS,
[0 BUMAarae THy4YKOCTI CUCTEMHM ympaBiiiHHs. Opranizaijiiina CTpykTypa y
TakoMy pa3l Mae OyTH AEUCHTPAII30BAHINIO Ta THYYKOIO, 110 Ja€ 3MOTY
IIBUJIKO Ta aJ€KBATHO pearyBaTh Ha MOKJIMBI 3MiHHU.

CrtpaTeriuHe ynmpapJiHHSI € TPOIIECOM, 10 BU3HAYAE TOCIIOB-
NOCTAaHOBKY IIJIEH, pO3pOOJIEHHsI CTpaTerii, BU3HAUEHHsI HEOOXITHUX pe-
CypCiB Ta MIATPUMKY B3a€EMOBIJIHOCHH 13 30BHILIHIM CEpPEIOBUILEM, IO
YMO>KJIMBJTFO€ BUPIIICHHS MMOCTABJICHUX 3aBJIaHb Ta JOCSATHEHHS IIUIeH op-
rauizarii.

3aBJaHHAM CTPATEri4HOrO yIpaBIiHHA € 3a0e3MeUYeHHs Takoi B3ae-
MOJIIi Opraizaili 13 cepeloBHIleM, sika O Jaia il 3MOry HiATPUMYyBaTH
BJIACHHMH MOTEHIlIAJI HA PiBHI, HEOOX1THOMY JJIsSI JOCSATHEHHS IIIJIel Ta Ha-
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nana O 3MOry BWKMBAaTH y JIOBTOCTPOKOBINM mepcrekTuBi. CTpareriuyHe
yIIpaBJIiHHSI MOXKHA PO3TJISAIATU K JUHAMIYHY CYKYITHICTh HU3KH B3a€EMO-
OB’ SI3aHUX YIIPaBJIiHCHKHUX IporeciB (puc. 5.4.).

I1i mporiecu JOr1YHO BUILIMBAIOTh OJWH 3 OJIHOTO, aJie iICHY€E 1 3BO-
POTHHUII 3B’SI30K Ta BIANOBIIHUN 3BOPOTHHH BIJIMB KOXHOTO MPOLIECY
Ha BCIO CYKYMHICTh. Y I[bOMY MOJISITA€ BaXXJIMBAa OCOOJIMBICTH CTpaTeriy-
HOTO yIPaBIIHHS.

[Ipu cTpaTeriyHOMy yrpaBiiiHHI 3HaYHa yBara MpUIiIsS€ThCA aHATI3Y
MEePCIICKTUB OpraHi3allii, 3aBJaHHIM SIKOTO € BUSBJICHHS THUX TCHACHIIIM,
3arpo3 Ta MOXJIMBOCTEH, a TaKOXX HAA3BHYAWHHMX CHUTYyalll#, IO MOXYTh
BIUTMHYTH Ha ICHYIOUYl TeHJeHiii. Lle aHami3 JOMOBHIOETHCS aHAII30M
MO3UIIi1 opraHizailii y KOHKYpeHTHii 00pOoThO1.

OwiHIOBaHHA AHan3 CUWILHUX
Ta aHaii3 R Micis . Ta CIIa0KUX

30BHIIIHBOTO | opramizamii | CTOpIH

cepefoBUIIA opraili3aui'1'

A 4
DopMyBaHHs
IUICH opraHi3aiii

A

| Anami3 cTpareriu-
HUX aJbTEPHATHUB

A
A

\ 4

Bubip crparerii

v

Peanizarisg

cTparerii |

\ 4
OuiHOBaHHSA

pe3yJibTaTiB
Ta KOHTPOJIb

Y

A

A 4

3BOPOTHUI
3B’ SI30K

3BOPOTHUI
3B’ 130K

Puc. 5.4. Cxema npouecy cTrparerivyHoro ynpasJiiHHS

Po3pi3HAIOTH ABa TOJOBHI KIHIIEBI PE3yJbTATU CTPATETTYHOTO
ynpasiinHa. [lepmuii 13 HUX — 1€ TOTEHIlial opraHizaili, sKui 3abdesre-
qye JOCSITHEHHS Iijield y MaiOyTHbOMY. 3 OOKYy «BXOAYy» II€H MOTEHITIa
CKJIQJIA€EThCA 13 pecypciB (CHUPOBUHH, 1H(POpMAIlii, TPYAOBUX PECYpCiB TO-
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1110), a 3 OOKy «BHXOIY» — 3 BUPOOJICHOT MPOAYKIIii Ta MOCIyT, 3 Ha0Opy
MpaBUjl COLIAIIBHOI MOBEIIHKHU, TOTPUMAaHHS SIKMX CIPHUSE TOCATHEHHIO
IIJIeH opraHizarii.

Jpyrum KiHIIEBUM PE3YIbTATOM CTPATETIYHOIO YNPABIIHHS € THy4YKa
BHYTPIIIHS OpraHi3aliifHa CTpyKTypa oprasizailii, sika Mae 3a0e3neuyBaTu
il CTIMKICTh y pa3i 3MiH Y 30BHIIITHEOMY CEPEJIOBHUIII 1 CBOEYACHO Ta aJICK-
BAaTHO pearyBaTH Ha 3MIHU B EKOHOMIYHI1M KOH IOHKTYPI.

[ToTeHnmian Ta CTPyKTypa Oprasizaiiii BU3HAYAIOTHCS apXITEKTOHI-
KOO Ta SIKICTIO TIepcoHaly. J[o apXiTEeKTOHIKK OpTaHi3allli HaJleXaTh:

— TEXHOJIOT1i, 1HQopMaIlliiiHe 3a0e3neyeHHs, BApOOHUYE 00JIaHaAH-
Hsl, HOTO MOTYKHICTh Ta MOXKJIMBOCTI, CLIOPY/IH;

— piBEHb Opraxizailii BApOOHUIITBA;

— CTPYKTypa yHpaBJiHHS, PO3MOAia GYHKI[IOHATBHUX O000B’SI3KIB Ta
MMOBHOBAXEHb Y MPUUHSATTI PIIICHb;

— BHYTPIIIHI KOMYHIKAIIIi;

— OoprasizaliiiHa KyJbTypa, HOPMHU, IIHHOCTI, 110 € 3acajJlaMu Opra-
HI13aI[IMHOI ITOBEAI1HKH.

SAKIiCTh NepCOHATY BUBHAYAETHCS:

— CTaBJICHHSM J0 3MIH;

— podeciiiHoro kBasiikaiiero;

— BMIHHSIM BUPIIIIYBaTH MPOOJIEMU;

— MOTHBAIIIEIO0 YyYaCTl y CTPATEriyHINA AISIIBHOCTI Ta 3JaTHICTIO JO-
JIATH OIIp 1 MEPEIIKOAN HA [bOMY LIJISXY.

OTxe, AISUIBHICTD 13 CTPATEriYHOTO YNPABIIHHS CIpsSMOBaHa Ha 3a-
Oe3IMeUeHHs CTPATET1YHOI MO3HUIIli, [0 MA€E COPUSITUA IOBTOCTPOKOBIN JKHUT-
T€3aTHOCTI OpraHi3ailii 3a MIHJIMBUAX YMOB. Y KOMEpIUIWHINA opraHi3aiii
710 3aBJaHb KEPIBHUIITBA HAJICKUTh BUSABJICHHS HEJOJIKIB Ta 3/11ICHEHHS B
pa3l HEOOXIJTHOCTI CTPATETIYHUX 3MIH; CTBOPEHHS apXITEKTOHIKH, 110 Ma€e
CIIPUATH [IOMY.

Ha BigMiHYy BiJ] CTpaTEriyHOTO ONEpPATUBHE YIPaBJIiHHS Ma€ Ha METI
BUKOPHUCTAHHS 1CHYIOUYO1 CTpPATEriyHO1 MO3MULIIl OpraHi3aili AJisl JOCATHEH-
HS IUJIe. Y KOMepIliHIN opraHizaili KepiBHUK, 110 3aliMAaETHCS ONepaTH-
BHUM YTMPABJIIHHIM, Ma€ 3a0€3MeUUTH NEPETBOPEHHS MOTEHIIATY OpraHi-
3ail y peanbHuil npuOyToK. Moro ¢yHKUil MONsAraloTh y BU3HAYCHHI 3a-
rajbHUX ONEPATUBHUX 3aBJaHb, MOTUBAIlli, KOOPAWHALIIT Ta KOHTPOIl K
KEepIBHUKIB, TaK 1 BUKOHABIIIB y MeaX opraxizaiii. ['0Jl0BHI BIAMIHHOCTI
CTPATEriyHOTO YIPAaBJIIHHS BiJl ONIEpaTUBHOTO HaBeAeHO y Tad. 5.1,
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[lepeBara cucTeMHOTO MIAXOAY JI0 3aBJaHb YIIPABIIHHS OpraHizalli-
SIMU TI0JISITA€ B OPTaHIYHIN €THOCTI MPOLIEAYP aHali3y 1 CUHTe3y (auB. Po-
3au1 2 miapo3ain 2.4). JIocBia CBIIUWTH, IO YacTiIe opraHizallli Kopuc-
TYIOTBCSI aHAJII30M Y BY3bKOMY PO3YMIiHHI IIbOTO CJIOBA, 31MCHIOIOYH I10-
T 3aBJlaHb, TPOOJIEMHUX CUTYaIlill Ha ckiianoBi. Habararo pijiie kopuc-
TYIOTBCSI CHHTE30M, JJIs1 3aCTOCYBAHHS SIKOTO HEOOX1HE J1aJIeKTUYHE MU-
CJICHHS, IeBHA (inocodchka KyIbTypa.

Tabnuys 5.1

BimMiHHOCTI Mi2K CTpaTerivyHUM Ta ONEPATUBHUM YIIPABJIIHHAM

XapakTepucTrKa OnepaTuBHE yIpaBIiHHS Crpareriyne ynpaBJiHHS

[Ipr3HaueHH:

BupoObHUIITBO TOBapiB Ta moc-
JYT 3 METOI OJIEp>KaHHS MPHU-
OyTKy BiJ iX peai3alii

BuwxuBanHs oprasizauii y
JOBTOCTPOKOBIM  mepcriek-
THUBI

OO0’eKkT KOHIIEHTpaIlii
yBaru

[Tomryk nuisixiB €eKTUBHIIIO-
ro BUKOPUCTAHHS PECYpCIB

[ouryx HOBHX MOKIMBOCTEN
y KOHKYpPEHTHi!l OOpoThOI,
BIICTEXXCHHSI Ta IPOTHO3Y-
BaHHs MalOyTHIX 3MIH y 30-
BHIIIIHKOMY ~CEPEJIOBUIIT 3
METOIO aarTari 10 HUX

YacoBuii TOpU30HT

OpieHTOBaHE Ha KOPOTKO Ta
CEpEIHbOCTPOKOBY  IIEPCIIEK-
TUBY

OpieHTOBaHE Ha JOBIO-
CTPOKOBY MEPCIEKTUBY

Kpurepiii  edexTus-
HOCTI YIIpaBJIiHHS

[IpnOyTKOBICTh Ta palliOHaJb-
HICTb BHUKOPHCTAHHS BUPOO-
HAYOTO MOTEHIIATY

CBoeyacHICTh Ta aJeKBaT-
HICTh peakuli opraxizamii
Ha HOBI BUMOTH PUHKY 3a-

JIEKHO BIJ 3MIHM 30BHIIII-
HBOT'O CEPEJIOBHINA

PazoMm 3 TuM, cydacHU MEHEHKMEHT BUMAarae iHTErpOBaHOTO, CHC-
TEMHOTO MIJIXOAY, OCKUIBKU YIPaBIIHHS — 1€ JISJbHICTh, IO MepeayciM
cIpsiMOBaHa Ha 00’ €JJHAHHS, CHHTE3 IHTEPECIB JIIOICH.

3acToCyBaHHSI METOJly JE€peBa ILUIEH y Mpoleci NPUUHITTSA yIpaB-
JIHCBKOTO PIIICHHS € BUKOPUCTAHHSAM pPe3yiIbTaTy aHAJITHIHOI Ta CHHTE-
3yt04oi pobotu. Cam mpoliec MoAUTY 3arajibHOI 1111 Ha AL € CIOCO-
OOM iX 00’€IHaHHS, TOMY IO TIPU [IbOMY BUSBIISIIOTHCSI HE TUIBKH OKpPEMI
KOMITOHEHTH, a ¥ BIAHOCHHHU M)XK HUMH, 3B’SI3KH 3 TOJIOBHOIO METOI0. Y
TaKUil CrociO CTPYKTypu3allisl 31HCHIOETHCSI OTHOYACHO 3 THTETrPALII€lO.

Xoua «AepeBo IUICH» BITOOpakae CTPYKTYPY CHUCTEMH JAJIEKO HE
MOBHICTIO 1 3aMiHUTH COOOO BCIO CYKYITHICTh IPOIIEAYP CUCTEMHOIO aHa-
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713y HE MOXE, MPOTE BOHO JIONIOMAara€ HA0YHO BUPA3ZUTU «IIJTLOBHI IT1]I-
X171 10 opraHi3ailii Cy4acHOTo MIANPUEMCTBA, 10 YK€ BAXKIMUBO 32 YMOB
JTUHAMIYHOTO CEpEIOBHINA, SIKE MOCTIMHO BIUTMBAE HA I MIAIPUEMCTBA

Ta 00YMOBITIOE HEOOX1THICTh X KOPUTYBaHHS.
3ABJIAHHSA 1J151 CAMOIIEPEBIPK 3ACBO€HHA 3HAHD

1. SIKi iCHYIOTh CHCTEMOYTBOPIOIOY1 (paKTOPH Ta BIACTHUBOCTI y Op-
raHizaiii sik coliajabHO-€KOHOMIYHOI CUCTEMU 3 MOTJISIAY CUCTEMHOTO ITi-
axomy?

2. OnuuIiTh NpU3HAYEHHS CTPYKTYPU OpraHizaliii.

3. OnuiiiTh, 10 MAETHCA HA yBa3l: TEXHOJOTIA B OpraHizailii Ta 3a-
BJIaHHS OpraHi3arlii.

4. IlepepaxyiiTe CUCTEMOYTBOPIOKOY1 (paKTOpH OpraHizaillii sk colria-
JIbHO-€KOHOMIYHO1 CUCTEMHU.

5. BigoOpa3ith MoAenb oprauizailii K BiIKPUTOI CHCTEMHU.

6. OnuIITh 30BHIIIHE CEPEAOBUIIE OpraHi3aIllii.

/. Ha3BiTh HapO3MOBCIOKEHIIII 11T OpraHizaltii.

8. XapakTepuzyuTe cTpaTeriyie Ta ONEepaTUBHE YIPABIIHHS.

9. Illo BM3HAua€e cTpaTeriyHe YNpaBiIiHHS OpraHi3aiieo?

10. IToscHITH, YOMY Oprasi3ailisi € BiIKPUTOIO CUCTEMOIO.

SAIIMTAHHA J151 CAMOKOHTPOJIIO

1. 1o po3yMitOTh B CHCTEMHOMY IiIXO/I1 IMiJT TOHSTTSAM OpraHi3alis?

2. SIki OCHOBHI aCIEeKTH BHYTPIIIHBOTO CEPEOBUIIIA OpTraHi3allii MoTpe-
OyIOTh YBaru KEpiBHUIITBA?

3. Ilo po3yMiOTh B CHCTEMHOMY MIAXOAl MMiJ MOHSATTSAM NEPCOHAI
oprasizaiii?

4. 1o Take CTpyKTypa oprasizaii?

5. Ilo Take gakTOpu MAaKpPOOTOUYEHHSI?

6. [Llo maroTh Ha yBa3i i MiCI€l0 OpraHizaii?

7. lllo mepenbavae CUCTEMHUMN MiAX1T A0 YIPaBIIHHS OpraHizaii€e?

8. Sk BU3HAYAETHCA SKICTh ITEPCOHATY?

9. Illo BHM3HAUa€ onepaTUBHE YIIPABIIHHA OpraHi3allier?

10. Konu BUKOPUCTOBYETHCS MPUHIUIT aJAITUBHOCTI B yIPaBIIHHI
oprasizairiero?
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PO3/ILI 6

OCHOBHI ETAIIA HPOLECY BIJITYKAHHASA
OIITUMAJIBHUX PIIIEHDL

6.1. OcHOBHI npoueAypH NPUWHATTS PillIeHHSA

CucreMHMil aHAJI3 — 11€ CYKYITHICTh METO/IIB TOCIXKEHHS MpOLIe-
CiB (DYHKIIIOHYBaHHSI CKJIaJHUX CHUCTEM Ha OCHOBI MOJCIIIOBAHHS, HaIpa-
BJICHUX Ha MIJBUIIICHHS €()EKTUBHOCTI 1X pOOOTH, TOOTO BJOCKOHAJIEHHS.

Jist Toro, 00 1e 31WCHATH, HEOOX1THO BUKOHATH IUTHHA PSIT CKIIa-
HUX pOOIT 1O po3po0Ill METOIIB, 32 JOTIOMOTOIO SIKMX MOYKHA OyJ1e JOCIIIN-
TH pOOOTY CUCTEMH 1 IaTU PEKOMEHAITIT 1O 11 YAOCKOHAJIICHHIO Ta peKOMe-
HYBaTH YXBaJUTH ME€BHI PIIIICHHSA M0 YIIPABIIHHIO POOOTOI0 00 €KTY.

Oxkpemi nporieaypu (abo oreparrii) IPUHHATTS PIICHbB, SIK TPABUIIO,
noAUIAI0TH Ha (popMaJiizoBani Ta HedopmasizoBaHi. CuctreMHuil aHai3
JIOTYCKa€E, 110 B TIEBHUX CUTYAIlisX HeQopMai3oBaH1 PIICHHS, 0 TPUIA-
MalOThCSl JTIOJMHOI0 (0c00010 , 10 mpuiimae pimeHHs, — OIIP) MoxyTh
OyTH IPUUHATHIIIUMHU. Y CUCTEMHOMY aHaJli31 pO3TJIsaIaloThes K Gopma-
J130BaHi, Tak 1 HeopMasizoBaHi IPOIETypHU NPUUHATTS PIILICHb.

®dopmainizoBaHi mpoueaypu 0a3yroThbCsi HA BUKOPUCTAaHHI MPUKIIAJI-
HOI MaTeMaTHKHU (30Kpema, TaKux il pO3iIiB, SK JOCIIIKEHHS OIepallii,
MaTeMaTU4YHE MpOorpaMyBaHHS, TEOpPis PO3POOJECHHS Ta MNPUUHATTA Pi-
IIE€Hb, TEOPIs MACOBOI0 OOCIYTrOBYBAaHHS, MOJICINI YIIPABIIIHHS 3aracamu,
Teopis irop, MapKiBChbKI MPOIIECH TOIIO) Ta OOYMCIIOBAIBHOI TEXHIKHU.
[HOMI MaTreMaTHYHUMHU METOJaMHU JOCHIKYEThCA 3B’sA3aHa MHOXKHHA
MPOIEYP Ta 3A1MCHIOETHCS] MOJICIIFOBAHHS MIPOIECY IPUNUHATTS PIIICHHS.

Pe3ynbTaTu 1ocaikeHHs: 00’ €KTIB, B OCHOBHOMY, MPEACTaBISIOTHCS
MaTeMaTUYHUMHU MojeisiMU cuctemu. HailiOinpliie nomupeHHs HalOyiau
iMmiTauiiini matemaTnuni Mmoaesi (MM) — 11e CyKymHICTh mporpam Jist
EOM, 3a 101moMororo SKMx BIJITBOPIOIOTHCSA aJTOPUTMU 1 IPOIIEAYPH, 11O
OMHUCYIOTh Mporec PyHKIIOHYBaHHS JOCIIKYBaHOI CUCTEMHU.

Jlo uncia anropuTMi9YHUX METOIIB CJIiJI BITHECTH:

— JiHIAHE MpOoTrpaMyBaHHS;

— HeJHIHEe MporpaMyBaHHS;

— IWHaMI4HE MTPOTrpaMyBaHHS;

— METOJIU T€Opii MacOBOT'0 OOCIYyTrOBYBaHHS;

— CTaTUCTUYHE MO/ICTIFOBAHHS Ta 1H.
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[Ipu pimeHHi 3a7ady CHCTEMHOTO aHalli3y 3 BHKOPHUCTOBYBaHHSIM
EOM Heo0XxigHO Bij 3MICTOBHOI ITIOCTAaHOBKHU 3ajiadi mepeiTu a0 ii ¢op-
MaJbLHOTO 00pa3zy, To0To 10 MM.

[Ipu 115b0My BUKOPHUCTOBYIOTHCSI TEPMIHH:

Onepauist — 1€ CyKynHICTh Al a00 3aX0/11B, HAMPABJIECHUX Ha JOCST-
HEHHS [IEBHOI METH.

OnTumiszaniss — oTpuMaHHs SIKHAMKpaIIoro Mo BUOpPaHOMY KpHUTE-
pito pillieHH 3 0€3J1141 IOMYCTUMUX PIIICHb.

KpuTepiii — mipa sSKOCTI pillleHb. SIKIIO PIIICHHS YXBAJIIOETHCA 3
ypaxyBaHHSM JICKUIBKOX KPUTEPIiB, TO TaKa ONTUMI3AIliiHA 3a/ladya Ha3M-
Ba€ThCs 0araTOKpUTEPIATIbHOIO.

@dyHKIig MeTH — 1€ Taka MaTeMaTuyHa (YHKIlIS, sIka BiJMOBIAA€E
3aIaHOMY KpUTEPit0 e(hEeKTUBHOCTI omepaliii. SIKII0 B pe3yIbTaTi pillieHHS
3aja4i Oy/ie HA0yTO EKCTPEMaJIbHOTO 3HA4YeHHS (PYHKIIT METH (KPUTEPIIO
e(EeKTUBHOCTI), TO II¢ O3HAYA€E, IO 3HAWJICHO ONTHMAJIbHE PIIICHHS a0o0
ONTUMAJIbHUH TLIAH.

PimienHs 3a7a4i 1Mo BiANIYKAHHIO ONTUMAJIBHOTO PIIMICHHS MICTUTh
TaKl OCHOBHI €TaIlu:

1. I[TocTaHoBKa 3ajaui.

2. [ToOynoBa MaTeMaTHIHOI MOJICITI.

3. OTpuMaHHS PilICHHS.

4. Anani3 1 nepeBipKa NpaBUIbLHOCTI PIIICHHS.

VY uumomy, Al peanizailii 3aj1a4 CUCTEMHOI'O aHali3y BUKOPHUCTOBYETh-
Csl PO3/IUT CUCTEMHOIO aHami3y «JlochiKeHHs onepariny.

PosristHeMo 3 mo3uIliii CHCTEMHOTO MiAX0y OUIbII JETadbHO OCHO-
BHI €Tamnu 1 eJIEMEHTH MOO0YA0BU (PO3POOKH) CUCTEMH YXBAJIICHHS PIIICHb
y BEJIMKHUX CHCTeMaXx YIpaBIIiHHS.

6.2. ITocTaHoBKA 3axa4i

OCHOBHUM NPU CUCTEMHOMY ITiIXO/I1 € BU3HAYEHHS METH, SIKY HE0O-
ximHo pocartu. lliero mMeTor Moxke OyTH cropyda 3aBOJy, OCBOEHHS
HOBOI MPOJIYKIIii, PEKOHCTPYKIIisl TOMEHHOI Teul, 3HUKEHHSI BUTPAT BUPO-
onunrea 1 T.1. [lpu GopMyntoBaHHI METH MOXKYTbh, MPOTE, BUHUKHYTH
TPYJIHOIII1, MOB’A3aH1 3 HEOOXIHICTIO iX TOYHOrO BU3HAauYeHHs. OCh MpPUK-
Jaj 3 icTopii Ipyroi CBITOBOT BiliHU. J[Jg 3aXMCTY BiJ] BOPOXKHUX JIITaKiB Ha
AHTJIIACHKUX TPAHCIOPTHUX CyJax OyJy BCTAHOBJIEHI 3€HITHI KyJEMETH.
Uepes aesikuii 4yac 3’sCyBaJIOCs, 1[0 BOHM HE HAHOCATH BEJIMKOI BTPATH
aBiallli CynmpOTUBHUKA, 1 MOCTYMMIJIA TPONO3Ullis iX 3HATH. [IpoTe, OLIbII
JieTaJbHEe BUBYCHHS MUTAHHS TMOKA3aJI0 MOMITHE 3HMKEHHS BTpAT TOPTO-
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BOro (hJI0Ty, OCHAIIEHOTO KyJIeMeTaMH, 1 BOHM OynH 30epexeHi. Amxke
METOI YCTAaHOBKM KYJIEMETIB OyJI0 camMe CKOpPOYEHHS BTpaT (JIoTy, a He
30UTbIIIEHHS] HAHECEHHS IIKOJIM aBiallli CympOTUBHUKA.

Sk BUIUIMBAE 3 MPHKIALY, pa3oM 3 (POPMYITIOBAaHHSIM METH MOBUHEH
OyTu BUOpaHUIl HaIIHUI KpUTEpiil ePEeKTUBHOCTI, 110 TO3BOJISIE PO3PI3HS-
TH CIIOCOOM JTIOCATHEHHS MOCTaBJICHOI METH 1 BUOPATH Cepe]l HUX KPAIIIUid.

6.3. IlodynoBa moaeJti

OCKUIbKM BUBYEHHS POOOTH CUCTEMHU Ta ii aHadI3 MOB’s3aHi, SIK
MPaBUIIO, 13 CIIOCTEPEKECHHSIM 1 €KCIIEPUMEHTOM, TO MOJeNi (BU3HAYCHHS
HOHSTTS MOJIEJI HaJaHo B miApo3aiii 4.1) i CTBOPIOIOTHLCS ISl TOTO, 1100 3
iX JIOMIOMOTOI0 MOXXHa OYyJI0O BUKOHATH KUIbKICHE IOCIIKEHHS PoOOTU
CHUCTEMHU B PI3HUX YMOBAX 1 TAKUM YMHOM OJICP’KATH YSBJICHHS, SIK JTIATH-
MYTh B OAIOHUX YMOBaxX peajabHl CUCTEMHU.

Tomy Hal3py4HIIIMM 1 TPAaBUJIBHUM METOJIOM PIIIEHHS OpraHi3a-
IIMHO-YTIPABIIHCHKUX 3aJ1a4y 3a JOMOMOTOK CUCTEMHOTO aHaji3y € METO/]
MOJICJIFOBaHHS, TOOTO CTBOPEHHS MOJeNe cucTeM (00’ €KTiB) 1 BUBUCHHS
ix po6otn. Lleit MeTo1 € OCHOBHHM JIJ1s1 BUBYCHHSI CKJIATHIX CUCTEM.

MopentoBaHHS € BaKJIMBUM IHCTPYMEHTOM HAYKOBOi a0CTpaKiiii, 10
JIO3BOJISIE BUAIUTH, OOTPYHTYBATH 1 aHAJII3yBaTH ICTOTHI IJI1 JJAHOTO J10-
CIPKEHHS XapaKTEPUCTUKU OO0’€KTy — BIACTHBOCTI, B3a€MO3B’S3KH,
CTPYKTYpHI 1 PyHKIIIOHATbHI apaMETPH.

CkrnagaHHs Mofenel — 1e capoOa 3po3yMITH IPOIEC, TOMY iX He
MO’KHa BBakaTH He3MIHHUMHA. OHI 1 T1 K aCIEKTH JaHOI CUCTEMH MOYKHA
OMHUCYBATH PI3HUMHU MOJACIISIMHU, 1110 OJTHOYACHO MalOTh MPABO HA ICHYBaH-
Hsa. ToMy oCHOBHa 3ajaya nojsirae B Tomy, o0 nodyaysaru (abo BuOpa-
TH) MOJEb, aJeKBAaTHY IOCTaBJICHIN 3a7aui aociipkeHHsa. KiHieBoro xk
METO0 po3po0kr MM € nporHo3 pe3yiabTariB MPU TUX a00 IHIIUX JISIX Ha
napaMeTpu CUCTEMHU.

6.4. OTpuMaHH pilIeHHS

HactynHuii TpeTiii eTan nojsirae B OTPUMAaHH1 PILIEHHS 3a JI0MOMO-
roto nmodyoBaHoi Mmojaeni. ExeMentamu, 1mo 0epyTh y4acTh B pillleHHI, €
noyarkoBa iHGopmallig 1 npaBuwia BUOOPY pillieHHs (BUpILIATIbHI TIPABU-
7a). BaxuBICTh IMX €IEMEHTIB HEMOXJIMBO NepeoliHuTU. HaliiockoHa-
Jima Mozienb 6e3kopucHa 6e3 JoCTOBIPHOI 1HGOpMAaITii.

BupimajibHe mpaBWwiIo — Jla€ MOXJIMBICTb OJHO3HAYHO BHOpaTu
NepeBaXHE B IKOMY-HEOy/lb 3HaUCHHI pillieHHs. BoHO, K mpaBuiio, Mae

75



dbopmy anropuTMy, TOOTO TIPEACTABIISE TTOCTITOBHICTD 1, SIKa OJTHO3HAY-
HO MIPUBOJIUTH JI0 PIILICHHS.

[IpencraBneHHs BHUPIMIATBHOTO TMpaBWIa y BUIIIAAL aJTOPUTMY
03HAYa€ YUCEJIbHE PIIICHHS MOJIEIII.

SIckpaBUM TIPUKIAZAOM YHUCEIBHUX METOJIB € CUMILIEKC-METOJ| Pi-
IIIEHHS 3aJ1a4 JIHIHHOr O IIporpaMyBaHHS.

3arajibHa 171ed YUCEJIBHOTO PILICHHS BKJIIOYae BUOIp sIKOI-HEOYIb
JOTYCTUMOI KOMOIHAIll1 HE3aIeKHUX 3MIHHUX, MIJCTAHOBKY iX B YMOBH
3a/a4i 1 OJIep>KaHHA PIIIEHHS JUIsl 1HIIUX KoMOiHaiii 3MmiHHuX. [lepebip
KOMOIHAIlI} 3MIHHUX MPUIUHSAIOTH TOJ1, KOJIU, HAIPUKJIIAJ, PIBHSIHHS 3BEp-
HETHCSl B TOTOXKHICTh a00 I1JIbOBa (DYHKIIISI 3a/1a4i JIHIMHOTO Mporpamy-
BaHHS JJOCSITHE ONITUMYMY.

Heo0xiaHO BpaxoByBaTH TaKOX, 110 MOYATKOBY 3a/1a4y YNpaBJIiHHS
HE 3aBXK/JU BJAEThCA MPEJACTABUTU Y BUTIISIAI MO, KM BIJMOBIIAE 3a-
Jada ONTHUMI3aIlii 3 TOTOBUM 1 €(DEKTUBHHUM alapaToM PIIICHHS.

VY upoMy BUNAAKY AYy>KE KOPUCHUM (@ 1HOJ1 1 EAMHUM) 3aCOO0M BHU-
ABJISIFOTHCA €BPUCTUYHI METOJIM PILICHHS 3ajlay, SIKl HE € CTPOTMMH 1 3ac-
HOBaHI Ha 3JJ0POBOMY TUIy3/1 1 HasBHOMY JIOCBiJl PIlIEHHS MOMIOHHUX 3a-
a4 y MUHYJIOMY.

6.5. 3ailicHeHHs1 pilIeHHS

Crnin 3a3HaYUTH, 10 OPH JOCIIKEHH] PealbHUX CUCTEM E€Talu Mo-
OyJ10BM MOJENI 1 1i pIIICEHHS MOXYTh MOBTOPIOBATUCS KUIbKa pa3iB, MOC-
TYNOBO HaOJWKarO4u MOJEb IO BJIACTUBOCTAX N0 00’ekTy. JlomaTkoBa
1H(opMalris, oepkaHa MpU UbOMY, MOXKE TAKOXK NPUBECTH JI0 MEPETIISIAY
[IJIeH 1 KpuTepliB ePEeKTUBHOCTI 3aJja4l, TOOTO 3MIHUTH il MOCTAHOBKY.

Camuii ocTaHHiM 1 BIANOBIIAILHUAN €Tan — 3ailiCHeHHs pileHHs. Bin
BUKOHYEThCSI 0cO0aMM ab0 0C00010, BIAMOBIIAILHOIO 3a POOOTY CUCTEMHU.
3amaua po3pOOHMKIB HA IbOMY €Tarll MOJsra€ B TOMY, 100 MPEeACTaBUTH
CBOI pIIIIEHHS 1 pEKOMEH/IAIlll B HAOUHI, 3p03yMiJIiH 1 TEPEKOHIUBIN (HOpMI.
Binx niboro Moske 06araTo B oMy 3aJie’KaTy JA0JIsl Pe3yJIbTaTiB.

[Ipu nboMy HEOOX1JIHO BpaxoOBYBaTH, IO KUIbKICHI PE3YyJbTAaTH HE €
BUYEPITHUMHU NIPU yXBajieHHI pimieHHs. KepiBHUK MOBUHEH BPaxOBYBAaTH 1
HIIIT YUHHUKU (MOpajb, TPaaullii, 3BUYKH), sIKI TIOKH 110 HE MiITAFTHCS
dbopmamizariii 1 KITbKICHIN OITIHIII.

3 Mmorisiy CUCTEMHOIO aHalli3y MPOIEC MPUUHATTS PIlICHHS (JIMB.
Taby. 6.1) MOXXHA MOJATH SK MOCIIIOBHICT, BUKOHAHHS BiIIOBITHOTO Ha-
Oopy Horo eramiB, SIKU Y KO)KHOMY KOHKPETHOMY Pa3l yTOUHIOETHCS.
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Tabnuys 6.1

3micT ocHOBHUX (a3 NPUIHATTS Ta peaJsi3allil pileHb

®daza MpUIHATTA . . )
: 3MICT a3y NPUNHATTS PIIICHHS
pILICHHS
1 2

1. 36ip Indopmarrii
PO MOXJIMBI TPO-
Oonemu

1.1. CnoctepexeHHs 3a BHYTPIIIHIM CEPEIOBUIIEM OpraHi-
3arii
1.2. CnocrepexeHHs 32 30BHIITHIM CEPEIOBHUIIIEM OpraHi3arlii

2. 3’sacyBaHHS Ta
BU3HAYCHHS  TIpHU-
YUH  BUHHMKHEHHS
npoOJieMu

2.1. OnucyBaHHS MPOOJIEMHOI CUTYaIlil

2.2. BusBiaeHHs opraHi3aliifHoi JaHKH, /e BUHHKJIA TPo0JIe-
MHa CHUTYaIIis

2.3. dopmyroBaHHS MPOOIEMU

2.4. OmigroBaHHs 11 BaXKJINBOCTI

2.5. 3’scyBaHHS IPUYMH BUHUKHEHHS MTPOOIeMu

3.  ®opmynroBaHHS
Iell  BUPILICHHS
npooIeMu

3.1. Bwu3HaueHHs 1ijeit opraHizaiii
3.2. ®opmymroBaHHS IJI€H BUPIIICHHS POOIeMHU

daza npUNHATTSA
pIIICHHS

3micT $a3u NpUUHATTA PILIECHHS

4. Bubip Ta oOrpy-
HTYBaHHSI CTpaTerii
BUPILIEHHS  MpO-
onemu

4.1. JleranpHe onucyBaHHS 00’ €KTa

4.2. BwusznaueHHs po3maxy Bapiailii (pakTopiB

4.3. BusHaueHHS BUMOT JI0 PO3B’SI3KY

4.4. Bu3HaueHHs KpUTEPIiB €PEKTUBHOCTI PO3B SA3KY
4.5. BusHaueHHsS 0OMEKEHb

5. Po3poOnenHs Ba-
plaHTIB
PO3B’sI3aHHS TPO-
oemMu

5.1. Tlomin 3amaui Ha mia3agadi (aHATI3)

5.2. Tlomyk imel po3B’s3aHHs KOKHOT Mia3a1a4i

5.3. Bu3HaueHHS Ta 3HAXOJKEHHS MOXIJIMBUX BapiaHTIB
PO3B’sI3aHHS IS KOYKHOT ITi3a/1a41 Ta MiJICUCTEMU

5.4. Bubip ta mobyaoBa Mojieiel 1 MpOBEICHHS PO3PaXyHKIB

5.5. VY3aranbHeHHs pe3ynibTaTiB PO3B’sI3aHHS KOXKHOT ITi/13a-
adi

5.6. IIporHo3yBaHHsS HACHIiAKIB MPUUHITTA BiIIIYKaHOTO
PO3B’SI3KY JIJIs1 KOXKHOI MMia3a1aul

5.7. Po3pobneHHs BapiaHTIB pO3B’sI3aHHA  BCl€l 3ajayi
(mpoGnemu)

6. Bubip kparioro
BapiaHTa

6.1. AHani3 epeKTUBHOCTI BapiaHTIB PO3B’A3KY
6.2. OI1iHIOBaHHS BILUIMBY HEKEPOBAHUX I1apAMETDIB

7. KopuryBaHHs Ta
Y3TOKEHHS PIIICHHS

7.1. AHamni3 pilieHHs 3 BAKOHABLSAMHU

7.2. Y3romkeHHs pilieHHsS 3 (QYHKIIIOHATHFHO B3a€EMO/IIIOYH-
MU ciry>)k0aMu

7.3. 3aTBepaKeHHs pIIICHHS
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IIpoooeoicenns maon. 6.1

1 2

8. Peamizanis pimenns | 8.1. IlinroroBka po6oyoro miaHy peasnizamii

8.2. Peamizariis

8.3.BuecenHs 3MiH y poboumii TuIaH y xoii peamizamii pi-
IICHHS

8.4.OuiHroBaHHS €(PEeKTUBHOCTI peaiizalii mpuiHATOro pi-
IICHHS

SABIAHHA JJIAA CAMOIIEPEBIPKM 3ACBOCHHA 3HAHD

1. TlosicHiTh, MO Take dhopmaiizoBaHi 1 HedopMaIi30BaHI MPOIETY-
pH IPUMAHSTTS PIlICHb.

2. JlaiiTe XapakTepUCTUKY IMITALITHUM MaTEMAaTUYHUM MOJIEIISIM.

3. SIK1 OCHOBHI €Taly BKJIIOYAE PIIICHHS 33]]a4l N0 BIAIIYKAHHIO OII-
TUMAJILHOTO PIIICHHS?

4. JlaiiTe XapaKTepUCTUKY €Taly MOCTAaHOBKH 3a/1aui.

5. JlaitiTe XapakTEpUCTUKY eTaIty o0y 10BU MOJENI.

6. [laiiTe XapakTepUCTUKY €Taly OTPUMAaHHS PIIICHHS.

7. [aiiTe XapakTepUCTHUKY €TaIty 3A1MCHEHHS PIILICHHS.

SAIIMTAHHA J151 CAMOKOHTPOJIIO

1. Ha yomy 0a3yroThca ¢dopmainizoBaHi NPOLEAYPU HPUNHATTS Pi-
ICHb ?

2. Ha 4doMy Oa3ytoTbcsi HedopMasi3oBaHi MPOUEAYPU HPUUHSITTS
pileHb.?

3. Ilo Take omneparris?

4. IIlo Take onTuMi3aIis?

5. Illo po3yMmitoTh M1l KpUTEPIEM?

6. Illo npexacrasisie co00t0 GyHKITIA METH?

7. lllo Take mocTaHOBKA 3aja41?

8. B oMy mossirae oCHOBHA 3a/1a4a MpH po3poOIli Moaei?

9. Ha siki OCHOBHI MOMEHTH HEOOXiJHO 3BEpHYTH yBary mpu OTpH-
MaHHI pillieHHA?

10. XTO Hece BIAMOBIAATBHICTD 32 3IMCHEHHS PIIICHHS?




PO3/ILI 7

BUKOPUCTAHHS METO/IIB IPUMHSATTS
OIITUMAJIBHUX PIIIEHD

7.1. 3araabHa cxema BUOOpPY ONITUMAJIBHOIO PillICHHS

B 3aragpHOMY BUTIISAL, JJISI TOTO, 1100 3HANTH ONTHUMAaIbHE PIIICH-
Hsl, HEOOX1IHO MaTH JEKUIbKa albTepPHATUBHUX pILIECHb (CTpaTerii), X;,

e 1=1,n. MoXIuBICTh IS KOXKHOI aJbTEPHATHBU pPO3paxyBaTH, ado
OTpUMATH makeT Aaxux Dj, J =1, | 3 nporno3oBanumu pesynpratamu Ki;.

Jani 3 ypaxyBaHHSIM PU3UKY BUOUPAETHCS albTEPHATUBA Xqpi, KA HaM-
Kpaie BiamnoBigae kputepito E. Ilpouenypy BuUOOpPY ONTHUMAaIbHOTO Pi-
IIIEHHS 3 YiTKO BU3HAYEHOIO CTPYKTYPOIO MOXKHA IMOJATH Y TaKUW CHOCIO
(puc. 7.1.). OcraTo4uHe pillICHHS MPUUMAETHCA K i3 BpaxyBaHHSIM poO3pa-
XYHKIB 32 MOJICJISIMHU, TaK 1 Ha MIiJICTaBl JOCBIAY Ta 1HTYIIIi BiJMOBI1AAIb-
HOTO (BIANOBIIAJIBHUX ) 32 NPUUHATTA pimieHHs (BIIP).

Kpurepii Mngmm Martpuiis 1anux
E = Ae) pumens |D; Dy | ... |Dj |... | Dy
E X2 K21 K22 cee K2i cee K2| > Pimenns
Omi E Xopt
HIHIOBAHHA —» § XI Kll K|2 K|| K|I
PU3UKY A
< | X, Kyl Ko |... Kni | --- | Kni

Puc. 7.1. UiTko cTpyKTypOBaHe pillleHH:A

7.2. IlpniiHATTA pillleHb 32 1eTepMIHOBAHUX YMOB

Po3sristHeMo 3arajibHy MOCTaHOBKY 3ajiadul NPUUHSATTA pimieHHs. He-
xait BITP mae HaOip cTparteriii (BapiaHTIB pILICHHS), Kl MO/IaHI BEKTOPOM
X = (X X21++-» Xp) H2 €IEMEHTH SIKOTO HAKJIAJICHO PSIJl 0OMEKEHb, 1110 3yMO-

BJICHI (P)I3UYHUM Ta €KOHOMIYHUM 3MICTOM 3a]1aui:

0;=0;(@ %) {==2b

i=1m,
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ne a, b — Bexropu mapamerpis.

Toni edhekTUBHICTh yHPaBIIHHS XapaKTEPHU3YETHCS ACIKUM UYHUCIIO-
BUM KpPUTEPIEM ONTUMAIIBHOCTI f(X, c¢), a 3aBaaHHsa BIIP nonsirae y Bubopi
cTparterii ¥ j 3 MHOXXHMHH JIOITYCTHMHUX cTpaTeriii X, sika Hallkpalie BiJmo-

BiJIa€ IIbOMY KPUTEPIIO.

O4eBuHO, IO 3arajibHa MOCTAaHOBKA OJHOKPUTEPIaATbHOT CTATUYHOT
JeTepMiHOBaHOI 3aaaul npuitHATTs pimeHHs (311P) 36iraeTbes 3 3araib-
HOIO TIOCTAHOBKOIO 3a/1aul MaTeMatudHoro nporpamyBanns (MII). Tomy
st po3B’sizaHHs Takoro tumy 3IIP Moxe OyTH BUKOpPUCTAHUN apceHas
METO1iB, po3pobieHuit s 3agad MII (muB., Hanpukan, [20, 21, 24]).

AJnle Ha TIpaKTHIll, IK MPaBUJIO, HEOOXITHO MPUUMATH PIIICHHS, Bpa-
XOBYIOUH KUJIbKa KPUTEPIiB, 1110 MPUBOIUTH 0 3a7a4 BEKTOPHOI (0araTok-
puTepiaibHOi) onTuMizamii. Ilo3HauMMO BEKTOPHUM KpUTEpil uepes
E = (&,89,...,68), 1€ E — BEKTOP-GYHKINA Bl cTpaTerii x. Tojl onTuma-
JIbHE PIIICHHS Ma€ 3aJJ0BOJILHATH CH1BBIIHOIICHHS:

E =E(X)=0pt[E(X)],

XeX

ne opt — onepaTop ONTUMAIBHOCTI, X — MHOKHHA JOIMYCTUMUX aJbTepHa-
TUB, X,E — onTuManbpHa cTpaTeris Ta BIANOBIIHE ONTHMAaIbHE 3HAUYCHHS

BEeKTOpa €(heKTUBHOCTI.

CKJIagHICTh TaKUX 3aJa4 MOJATa€ B TOMY, IO JIJIl HUX HE OUYEBUIHUIA
caM NIPUHIUMI ONTUMAJIBHOCTI, OCKIJIBKM KPUTEPIi JOCUTh YAaCTO MOXKYTh
OyTH cynepewMBUMHU Ta BUMIPIOBATUCH Y PI3HUX OJIMHUIIAX 1 IIKaIaXx.

OnuH 13 HABIAOMIIIUX NPUHIHUITIB OaraTOKpUTEP1aIbHOT ONTUMI3a-
uii — e npunuun Ilapero. [lapero-onTumanbHICTh HE MOTPEOY€E BUIIIICH-
HSl OJIHIET HAMKpaIlloi adbTEepHATUBHU (TOOTO Kpallloi 3a BCIMAa KPUTEPIisi-
Mu). MHOXUHHa onTuMalnbHuX, 3a [lapeto, cTpareriii X" MicTHTB cTpare-
rii, sSIKi ORI MPUMHSTHI MO0 TOBIIFHOT ATbTEPHATUBH 3 MHOKUHU X,

* . . . cee
e X U X«=X. Ilpu upomy n0BUIbHI IB1 cTpaterii 3 MHOKuHM [lapeto
HeTopiBHAHHI. HEeNoOpiBHAHHUMU Ha3UBAKOTh CTPATETIi X, X;, SAKIIO CTpa-

j—3a 1HIIIOKO.

Po3rnsineMo HalMoOImMpeHiI METOAN PO3B’sI3aHHS 3a]]a4 BEKTOPHOT
onTuMizali.

HalimpocTiimm € MeTo/ roJIOBHOI0 YaCTKOBOI0 KPUTEPIl0, KU 110-
JIsira€ y TOMy, IO Cepell yCiX KPUTEP1iB BUOMPAETHCS TOJIOBHUM, a JJIS THIITHX

TEris X; . € Kpallolo 3a OJIHIEI0 TPYTIOI0 KPUTEPIiB, a X
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BCTAHOBITIOIOTHCS MiHIMAJIBHO JOMYCTHMI piBHI Dj, mmiciig 4oro 3amada 3BO-
JTUTHCS J0 3a/1a4l HA YMOBHHI €KCTPEMYM I'OJIOBHOI'O YACTKOBOI'O KpUTEPIIO.
Metoa Jekcukorpadiynoi onTuMizamii 3aCTOCOBYETHCS TO/I1, KOJIU
KpUTepli MOKHA MPOPaAHKyBaTH Ta BIOPSAKYBATH 3a CTYIIEHEM BaKJIMBO-
cti. Toxi Ha mepiioMy etamni BUOUPAIOTh MAMHOXKUHY cTparteriii X, < X,
[0 MarOTh HaWKpallll OIIHKU 3a MepIuM KputepieM. Ha npyromy kpori
OOMpaeThCs MiIMHOKUHA albTEPHATUB X, < Xq, 10 MAIOTh Kpallll OLiH-

KU 32 IPyTUM KPUTEPIEM, 1 T. 1.

VY MeToai mocaig0BHUX MOCTYNOK /JI1 KOKHOTO 3 MPOPAHKOBaHUX
KpUTEp1iB BUOUPAETHCS MAKCUMAJIBLHO JOMYCTUME BIIXWJICHHS MOTO 3Ha-
YeHHs1 Bij Hadkpaioro. lleit mMeTon BIAPI3HSAETHCA BiJ MONEPEIHHOTO
THUM, 10 Ha KOXKHOMY KpOIll OyJIylOTb MHOXXWHY aJbTEPHATHB 3 ypaxy-
BAHHSAM JONMYCTUMOI'O BIIXWJICHHS KPUTEPIIO BiJ HAWKpaIIOro 3HAYCHHS
(«moCTyNKM»).

MeToa 3ropTKH € OIepaliclo MepeTBOPEHHS BEKTOPHOTO KPUTEPIIO
B CKaJsipHUM. J[JIs1 3rOpTKM HEOOXIAHO y MEBHUM CMOCIO HOpMali3yBaTH
KpUTEpIi JI1 CTBOPEHHS MOXIJIMBOCTI iX TOpPIiBHSHHSA. J[JIs 11bOTO, HAIPH-
KJIaJl, MOYKHA TIEPEHTH 10 aOCTpaKTHUX BEIMYHH a00 0 BEJTUYUH 3 OJHA-
KOBUMHU OJIMHUIIIMHU BUMIiptoBaHHS. [I0TIM BEeKTOpHMI KpUTEPiil 3aMiHIO-
I0Th CKaJISIPHUM:

E ()= f (&(x),82(X),....8 (X))

Sk ¢yHKIioHANBHY 3anexHicTh f (-) HaliyacTiie 3aCTOCOBYIOTh TaKi

THUIIH 3TOPTOK:
Kk
E(x)=>_a;e(X;) — anuTuBHi;
=1
Kk
E(X)=][ae(X) — MynpTUIUTIKATHBHI;
=1
1

k
E(X)= %Z(ei ()P |° - arperosasi,
i=1

JIe O — Bara I-Toro KpUTepiio, p — MOKAa3HUK KOMIICHCAIlii OJJHUX PIBHO-
[[IHHUX KPUTEPIiB BETUKUMHU 3MIHAMU IHILIUX.

Henoniku 3acTocyBaHHs 3ropTOK MOJIATAIOTh Y HEOOX1JHOCTI BU3HA-
YEHHS Ta OOIPYHTYBAHHS BaroBUX KOE(IIIEHTIB JJIsl YACTKOBUX KPUTEPIIB
Ta BUOOPY THUITY 3TOPTKHU.
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7.3. IIpuiiHATTSA pillleHb 32 YMOB PU3UKY

3I1IP 3a ymMOB pHM3MKYy HAa3MBaKOThb CTOXAaCTUYHMMH. Y TAKUX 3aadax
KOXKHIN CTpaTerii Xj CTaBUTHCSI Y BIIOBIHICTh HE OJIMH, a KIJIbKa MOKJIMBUX
HacHiaKiB {Si} 3 BiIOMHMU YMOBHUMHU WMOBIPHOCTSIMH iX peastizariii. YMoBH
TaKUX 3a/1a4 HAOYHIIIIC MOXKHA ITOIaTH y BUTIIAAl Ta0Omwmii (tad. 7.1).

Tabnuys 7.1
CroxacTH4HA 3a71a4a NPUITHATTS PillleHHsT
= Hacmiiok .
‘E MartemMaTu4He crol-
= _ BaHH MTOKAa3HUKA
£ 51 52 5 o > e()EeKTUBHOCTI
@)
.
X1 | P11 |Qu1 | P12 | Qa2 |-..]|-..| P1j | Qqj|...|-..| Pir | Qur M(Xl):,leljplj
J:
r
Xo | P2a1 [ Q21 | P22 | Qa2 |..o|..| Poj| Qo |...|-..| Par erM(Xz):_ZlQZjPZJ
J:
:
Xi | Pir [Qir | Pi2 | Qiz |...|---| Pij| Qij|---|---| Pir | Qir M(Xi):_leijPij
j=
r
Xn Pnl in Pn2 Qn2 Pnj an Pnr QnrM(Xn):_leannj
J:

Tyt Pjj, Qjj — AMOBIpHICTD |-TO HACHIAKY 3a peamisarii i-i' cTparerii
Ta e(PeKTUBHICTH PIlICHHS y pa3i HACTAHHSA J-TO HACIIIKY 3a peaizarlii i-i
cTpaTerii BiAMOBIIHO.

JInst IpUAHSTTS pillIEeHb 32 YMOB PU3UKY HAaW4acTillle BUKOPUCTOBY-
I0Th METOJU 3BeleHHs crtoxacTuuHux 3IIP mo nmerepmiHOBaHMX, HaANpu-
KJIaJl, METOJI IIITYYHOT'O 3BEJICHHS 0 ACTEPMIHOBAHOT CXEMH Ta METOJI OTI-
TUMI3allll B CEPEIHbOMY.

CyTHICTP METOJy IITYYHOI'O 3BEACHHS 1O JIETEPMIHOBAHOI CXEMU
NOJIATae y TOMY, 1110 BC1 BUNAAKOBI (PaKkTOpu HAOJIMKEHO 3aMIHIOIOTH Jie-
SAKMMHU HEBUIIAJIKOBUMHU XapAKTEPUCTUKAMH, K MPABUIIO, IX MaTeMaTHU-
HUMHU CIOJ(IBaHHSIMU. Y pe3yibrari croxactuuHa 3I1P 3aMiHtoeThCS ieTe-
PMIHOBAHOIO.

CyTHicTh MeTONY OnTHMI3alii B cepeJHbOMY IOJIATa€ B MEPEXO/Il
BiJI BHIAJKOBOTO TOKa3HHWKA €()EKTHBHOCTI QQ 0 MesIKOi CTaTHCTUIHOI
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XapakTepucTuku. 3aramom Q 3ajexuTh BiJl BEKTOpa cTparteriii (BapiaHTIB)
X, MacuBy JeTepMiHOBaHUX (DAKTOPIB A, MEBHUX peali3aiiil yi, ¥2,..., VI,
BUNIAIKOBHUX (hakTopiB Yq, Yo, ..., Y|

Q=Q(X,A Y1, Y2, 1),

TOJ1 MaTeEMaTU4He crioaiBaddasgs M [Q]:

F=M[Q]=[]..[(A X Y1, Yo, v Y1) T(¥1, Y2, ..o ¥)dyydy,..dy, =
|
=F(x, A, B),

ne B — mMacuB BiIOMMX CTaTUCTUYHHMX XapPAKTEPUCTUK BUMAIKOBUX BEJIHU-
i 1, Y,,... Y, f01, Y2, ..., Y| ) — 3aKOH PO3NOALTY BUIIAJKOBUX BEIUYHH
.Y, }.

[Tpu onTuMizallii B cepeIHbOMY 3a IIUM KpUTEPiEM BUOUPAETHCS OT-
TUMaJIbHA CTPATETisl 3 MHOKHHU JOMYCTUMHX CTpaTeriii X € X , M0 Mak-
CHUMI3y€ BEJIMYMHY MAaTE€MaTHUYHOro crojiBaHHs F =M [Q] MMOKa3HUKA

edexkTuBHOCTI. ONTUMaNIbHA CTPATET1s Ma€ 3aI0BOJILHATH YMOBY:

F=F(x, A B)=maxF(x, A, B) =maxM [QA, X, Y1, Y2, o W1)].

VY TakoMy pasl onTUMajbHaA CTpaTeris mpu 0araTopa3zoBOMY MPHUITH-
ATTI1 PIIIEHHS JaCTh Y CEPEAHROMY KpAIIUi pe3ybTar.

Y 1IucKpeTHOMY BUNAJKy MaTEMAaTUYHE CIOJIBaHHA TMOKa3HUKa
e(EeKTUBHOCTI OyJie MaTH BUTJIS

Fi :M[Xi]: ZF:QJPJ, i:].,n.
j=1

Toni sk onTUMalibHA 32 METOJOM ONTHUMI3allll B CEpeAHBOMY OyJe
oOpaHa cTpateris, s IKOo1

_ r
F = F(®)=max| X Q;P; |
I<i<n| j—
J_
TOOTO CTparteris, sIKiil BIJMOBia€ MaKCUMaJIbHE 3HAYEHHS Y KpallHbOMY
MPaBOMY CTOBIIIII TaOJIHUIII.
3a onTuMi3allii B CEpeIHLOMY MOKJIMBI TPU BUIAJIKU CTOCOBHO KpH-
TEP1I0 ONTUMAIIBHOCTI:
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— KpUTEpik Moke OyTH OoAep)KaHWUN B aHATITUIHOMY BUTJISI (SKIIO
1HTerpaji OepeThCsa B aHAITUYHOMY BUTJISII);

— KpPUTEPI ONTUMAIBHOCTI OACPKaHO B JITOPUTMIYHOMY BUTJISIL,
TOOTO OAEPKAHO AJITOPUTM, IO YMOXKJIMBIIIOE 3a MEBHUX 3HAUYCHb HEBHU-
MaJIKOBUX apryMEHTIB X, A, B oJiep>KaHHSI YMCEIbHOIO0 3HAYEHHS KpUTe-
piro onTUMajbHOCTI F;

— OJIep)KaHHS KPUTEPiI0 ONTUMAIbLHOCTI HEMOXKJIMBE HI B aHAJITH4-
HIi, HI B aITOpUTMiuHIN opMi. Y 1IbOMY pasi 3aCTOCOBYIOTh METO/ CTa-
TUCTUYHUX BUNPoOyBaHb MoHTe-Kapmo s onepxaHHSI HEOOXIAHUX Ma-
TEMAaTUYHHUX XapPaKTEPUCTHK, 30KpeMa, MaTEeMaTUYHOTO CIIOJIBaHHS KpH-
TEPit0 ONTUMAIBHOCTI.

Otxe, npu po3B’sizaHHl cToxactTuuHux 3[IP BuHUKaIOTH JBI Tpo-
Omemu: mpobsieMa BUOOPY CXEMH IMEPEXOay BiJl CTOXAaCTUYHOI 3a7adi 10
JIETEPMIHOBAHOI 1 TmpobOyieMa, WO TIOB’sA3aHa 3 BHOOPOM METOdY
pPO3B’sI3aHHA Ta O0UYUCIIOBAIIEHOI CXEMHU MPOLECY MPUUHSTTS PIILICHHS Bi-
IIoB1HOI ieTepMiHoBaHo1 311P.

7.4. IIpnitHATTA pillleHb 32 YMOB HEBU3HAYEHOCTI

3agaya npuiHATTSA pimieHHs (311P) 32 yMOB HEBU3HAYEHOCTI MOJATAE
y BHOOpI ONTUMAJbHOI CTpaTerii, yCHiX peai3amii K01 3aJIeKUTh TaKOXK
BiJI JCAKUX HEBH3HAUYCHWX (PAKTOpIB, HEBIIOMHX B MOMEHT MPHUHHSATTS
pimenb BIIP 1 He3anexHuX BiJ onepyro4oi CTOPOHU. PO3pi3HSIOTh HEBH-
3HAYEHOCTI HE CTOXACTUYHOI Ta CTOXAaCTUYHO1 MPUPOIH.

Tak, HeBU3HAYEHOCTI HE CTOXACTUYHOI IPUPOJIA MOXKYTh CIIPUUHHS-
TUCS A1€I0 TaKUX (PAKTOPIB:

CrTpareriyni HeBHM3HAYEHOCTI — KOJIM B olepauii NpuiMaroTh
y4acTh KUJIbKa OMEPYIOUMX CTOPIH, SIKI MAaIOTh Pi3HI LI (HAIpUKJIIA, Tis-
MU KOHKYpEHTIB). TyT HEeBU3HAUYEHICTh 3yMOBJIeHa TUM, 110 BIIP npuii-
Mae€ pillleHHS 32 YMOB, KOJIM HEB1IOM1 MalOyTHI il a00 cTpaTerii 1HIIUX
Y4acHUKIB (y TE€pMIHAX TE€OPii iIrop — rpaBIliB).

KoHnentyajJbHi HeBU3HAYEHOCTI — HEBU3HAUCHI (PaKTOpH, ISl OCO-
OJIMBO CKJIQJHUX PIllIeHb, Ta PIIICHB, 110 MAIOTh JIOBFOCTPOKOBI HACIIIAKU
a00 MOXyTh OyTH TIOB’si3aHI 3 HEUITKUM ycBigomiieHHsIM BIIP sik BimacHmx
i€l Ta MOXKJIMBOCTEH, Tak 1 IHIIMX rpaBHiB. OKpiM IIbOTO, KOHIIENTYaIbH1
HEBU3HAYEHOCTI MOXKYTh OYTH MOB’s13aH1 3 TPYJHOIIAMH KUIbKICHOI OLIIHKU
CKJIQJHUX LIJICH Ta SIKICHUX KPUTEPIIB, 10 BAXKKO (hOPMaTi3yrOThCA.

3I1P 3 HEBU3HAYEHICTIO HE CTOXAaCTUYHOTO TUIY PO3B’A3yIOTh METO-
aaMu Teopii irop Ta Teopii minimakcy [14, 25, 26, 27].
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HeBu3HaueHOCTI CTOXaCTUYHOTO THITY 3yMOBJIEHI 00’ €KTUBHOIO JTiiC-
HICTIO, SIKYy HAa3UBaIOTh Npupojoro. IIpupoma posrisgaeTbest K He3alli-
KaBJIeHa CTOpoHa. Y TakoMy pa3i 3IIP po3B’sa3yr0Thecs 3a JOIIOMOTOI0 TE€O-
pli CTATUCTUYHUX PIIICHb.

Posrnstnemo noctaHoBky 311IP 3a yMOB HEBM3HAYE€HOCTI CTOXACTHY-
Horo tuny. Hexaii BIIP Moxe peanizyBaTu OJIHY 3 7 MOXKIHMBHUX CTpare-
it Xq, X, ..., Xm. [IpMMHATTS pillleHHS B1I0YBa€ThCS 32 YMOB HEJOCTAaTHHO
BiJJOMOi HaM CHTYyallli CTOCOBHO CTaHy IIPUPOJU (30BHIIIHHOTO CEPEJIO-
BUINIA), aJie¢ IOJ0 CTaHy SIKOi MH MOXEMO 3pOOUTH 7 JOMYyIICHb

P, i=1n;, sxi MOXXHa PO3INIAAATH K cTparerii nmpupoau. Ham Burpam
(edexT BiA MPUMHATOTO PIMICHHS) @jj U1 KOXKHOT Mapu CTpaTeriidi BBa)a-
€THCS BIIOMUM 1 3aJJaHUN Y BUTIISAL MaTpuill A= LaijJ 3a/7a4 32 YMOB He-
BHU3HAYCHOCTI CTOXAaCTUYHOTO THITy (Ta. 7.2).

Tabnuys 7.2
3ajaya 3a yMOB HEBU3HAYEHOCTi CTOXACTUYHOIO THUITY

. JIONyIIEHHs CTaHy IPUPOIH
Crpareria |75 "°p T TR [ ] P,
X1 dir | Ao | ... djj dir
Xo dy | Aoy | ... dyj doy
X di1 | Qo dijj dir
Xn anl an2 cee anl cee anr
Q v | 92 | ... | Qi | ... | O

OkpiM MaTpulll BUTPAIIliB, MOKHA BOJIOMITH anpiopHOO 1H(OpMAaIli-
€10 MO0 HMOBIPHOCTEH MOXKIMBHX CTaHIB MPUPOMH, 3aJaHOI0 BEKTOPOM
Q=(q;) i= =1,n, ne (j — iMoBipHicTh cTany P;. 3aBgaHHs nonsrae y Bu-

OOpl ONTUMAJNBHOI CTpaTerii. Y Teopli CTATUCTUYHHUX PIllIEHb MPOIOHY-
€THCA KIJIbKA KPUTEPIiB BUOOPY ONTUMAIBHOIO PIIICHHS.

Kpurepiii Baabaa, ado minimakcHuid kputepii (MM) Biamosinae
MO3UIlT HAA3BUYANHOI 00epekHOCTI. 3rigHo 3 UM Kputepiem BIIP BuOu-
pae crparerito X; 1 =1,n, 3a AK0i MiHIMAJIBbHUI BHUIpAIl BBAKAETHCS MaK-

cumanbHuM. Ll cTparerist rapaHTye NEBHUM BUTPAIll 32 HAUTIPIIUX YMOB:

WI = maxe;, .
I

& = minay,
j
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abo
WI = max min g
| J
PeanmizyeTbcst 11€ JOMOBHEHHS MATPHIN PillIeHb Hain CTOBIIIEM 3

j .

HalIMEHIINX Pe3yJIbTaTIB €j, KOXKHOTro psiika. Bubpatu HeoOXiaHO Ti Bapi-
aHTU Xj,, B PAAKY SKOTr'O CTOITh HaMEHILIE 3HAYEHHS €j, 1IbOI'0 CTOBIILIS.

Kpurepiii Jlannaca. BigTBoproe no3uiiiro Hedrpamitery. 1o mo3u-
I[IF0 MO>KHA BUKOPUCTOBYBATH, SIKIIIO MU HE BOJIOJIEMO aIllplopHOIO 1HGO-
pMalli€lo 100 WMOBIPHOCTEM MOXKJIMBUX CTaHIB MPUPOAH, TO MOXKHA
BBa)KaTH iX OJHAKOBO MMOBIpHMMHU. Toal BUOMpPAEMO CTpaTeriio, IO 3a-
0€3MeYuTh HaM BUTPAIIL:

1 n
Lp = maxe;, =max| — 2 ajj
i i n j=1

Kpurepiii cepennboro Burpamy. SKmo HMOBIPHOCTI CTOCOBHO
CTaHy IpUPOAH (i BIiIOMI, TO MOKHA CKOPUCTATUCS KPUTEPIEM CEPEIHBO-
ro BUrpamiry abo 0aeciBCbKOIO CTpaTeri€ro. 3TiHO 3 UM KPUTEPIEM, IO
0a3yeThcsi Ha onmTuMizallii B cepeanbomy, BIIP sk ontumanbHy BUOUpae
Ty CTpaTErito, sika MAKCUMI3Y€ CEpEIHIN BUTpall, TOOTO:

n
g5, = Max| 2 aijd;
i j=1
KpuTtepiii CeBin:ka. Binnosinno 1o uporo kpurepito BIIP opienty-
€THCA Ha HAWMEHIN COPUSATIMBUI BUMAJOK 1 00OMpae CTpaTerito, 1o MiHi-
MI3Yy€ BTPATH 3a HAUTIPIINX YMOB:

Sw=minmaxej, =min| max(maxa; —a;) |,
[ i i j [
1€ €jy — PU3UK IPH 3aCTOCYBaHHI CTpaTerii Xj, 32 yMoB Pj ToOTO pi3HUIA
MDK MakCUMallbHUM BuTrpaiiem, ssikuid BIIP mir 6u oxepxatu, sskOu goc-
TOBIPHO 3HaB, 110 OyJe MaTh Micue cTaH Pj Ta BUrpamiem IpH 3acTocy-
BaHHI CTparerii x;j, 3a ymMoB P;.

Kpurepii I'ypsina. el kputepiii nependayae npu BUOOpP1 pillICH-
HS 32 YMOB HEBHU3HAYEHOCTI HE PO3paxOBYBaTH HA HAWTIPIIMN YW HaMi-
Kpalui BapiaHT, a peKOMEHY€E pPO3paxOBYyBaTH HA JIESIKY MPOMIKHY CH-
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Tyallio, 3BXKYIOUM HAWTIPII Ta HalKpalll yMOBH. 3T1THO 3 IUM KpUTEPI-
€M OJICP>KMMO BUTPAIIL:

Hw = max| cming; +(1-c)maxa; |,
i J j

ne ¢ — geskuil koedimient (0<c<1), skuii MOXXHA IHTEPIPETYBATH SIK
CTYMHIHb CXWJIBHOCTI 710 pu3uky BIIP.

ITpuknan. Po3risiHEMO mpuKiag 3aCTOCYBaHHS PO3IJISHYTHUX BUILE
KpUTEPIiB onTUMalbHOCTI. Hexail 1HBeCcTuIIiTHA KOMITaHIs Ma€ TPH aJlbTe-
PHATUBHI cTpaTerii 1010 BKJIaJaHHS KOIITIB: X1 — OYJIIBHUIITBO JKHUTJA, Xp
— BKJIQJIaHHA KOIITIB y 0€3 pU3UKOBI I[iHHI Marnepu Ta JOPOTOLIiHHI MeTa-
71, X3 — IHBECTHI[li Y MPOMHUCIOBICTh. ByJIeMO pO3TJISiaT TPU MOKIIUBI
CTaHU MPUPOJIU (B HAILIOMY BHUIIAJIKY I1€ CTaH €KOHOMIYHOI KOH FOHKTYPH):
P1 — CTaH €KOHOMIYHOI KOH IOHKTYPH MOTIPIIUTHCA, P, — cTaH eKOHOMI14-
HOi KOH IOHKTYpM HE 3a3Ha€ CYTTEBUX 3MIH, P3 — CTaH €KOHOMIYHOI
KOH FOHKTYPH TOJIMNIIUTHCA. MaTpullsl BUTPAIIB Ta 3HAYEHHS KPUTEPIiB
HaBeeHl B Ta0. 7.3.

Tabnuys 7.3
3agaya NPUHHATTA pillIeHHS 32 YMOB HEBU3HAYEHOCTI
CraH eKoHO-

AsbTepHaTHBHI| ~ MIYHHX Kpurepiii BUOOpY ONTHMAJILHOTO PIICHHS
CTparerii BKJa- KOHFOHKTYD
JICHIT KOTITLB Pi| Py | P3 C;PII):;[;IHIJH Banbpaa | Jlannaca | Cesimxka | I'ypsina

X1 40 | 60 | 70 | 60 40 57 |57 |30 55

X 45 | 50 | 55 |51 45 [45] 50 10 | 10 | 50

X3 23 50|95 62| 62 | 23 56 72 59 | 59

Q 020404

Kputepiit cepeHbr0ro BUrpaiiry po3paxoBaHO 3a TaAKOTO JOMYIICHHS
1010 UMOBIPHOCTEN CTaHIB €KOHOMIYHOI KOH IOHKTYypH: 0,2 — sl cTany
P., 0,4 — P,, 0,4 — P3. Kputepiii ['ypsina po3paxoBano mis1 a=0,5. 3a ma-
HAMH TabJ1. 7.3 MOKHa 3pOONTH BHCHOBOK, IO 3a KpuTepisMu Banpaa Ta
CeBimxka ciiji BUOpaTu cTpaTerito Xp, ['ypBila Ta cepeiHLOro BUrpairy —
X3, a Jlammaca — x;. Omke, sxkmo BIIP He mae ocoOnmBUX IMiACTaB IIOHO
MO3UIIi1 KpaHbOTO MECUMI3MY, TO CJIiJ1 BUOPATH CTPATETIIO X;.
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[Iporiec mpUNHATTA pilIEHHS 32 YMOB HEBH3HAYEHOCTI CTOXAaCTHY-
HOT'O THITY € TIEBHOIO MIpOI0 Cy0’€KTUBHHM, ajie B Oy/Ib-sIKOMY pa3l € CEHC
MpoaHaji3yBaTu CUTYAIllI0 3 MOIJISAY PI3HUX KPUTEPIiB.

JIJ1s1 neTanbHIIIOro BUBYEHHS 3arajibHOi TeOopili MPUNHATTS PIIICHb
MOJKHA IMopaauTu mpaii [25, 26, 27, 28, 29]. Tak, 3oxpema, B npari [29]
PO3IIIIAIOTHCS METOJIU NMPUHAHATTS TEXHIYHHUX PIIlICHb 32 YMOB HEBH3HA-
YEHOCT1 METOIaMU aHaJi3Yy.

SABIAHHA JJIAA CAMOIIEPEBIPKHM 3ACBOCHHA 3HAHD

1. BU3HauuTH, YUM XapaKTepU3y€eThbCs €PEKTUBHICTh YIPABIIHHS 32
JETEPMIHOBAHUX YMOB.

2. OnucaTu METO/IU, SIKI BUKOPUCTOBYIOTHCS JIJIsl PIIICHHS 3a/1a4 0a-
raTOKpUTEPI1AIBLHOT (BEKTOPHOI) ONTUMI3ALIL].

3. [TosicHuTH, B 4OMY MOJSATA€ CYTHICTh METOJIa 3BEICHHS CTOXAaCTHU-
yHux 311P 1o gerepMiHOBaHHUX.

4. Bkazatu ocobnuBocTi 3I1P 32 yMOB HEBU3HAYEHOCTI.

5. Ha3BiTh, siKi KpuTEpii BUOOPY ONTUMAIIBHUX PIllIEHb TPOTIOHYETh-
Cs1 BAKOPUCTOBYBATH Y TE€OPIi CTATUCTUYHUX PILIEHb.

SAIIMTAHHA J151 CAMOKOHTPOJIIO

1. B yoMy noJsisirae OCHOBHA 171€ 3HAXOKEHHSI ONTHUMAJbHOIO pi-
IICHHS ?

2. B yomy noJsirae CyTb METOAY 3TOPTKHU?

3. B yomy nossiratoTh HeIOJIIKU 3aCTOCYBAaHHS 3TOPTOK?

4. B yomy nossiratoth ocobsuBocTi 3I1P 3a yMoB pusuky?

5. SIxi npo6sieMy BUHUKAIOTh MPU PO3B’A3aHHI CTOXACTUYHUX 33724
IPUNHSITTS pillIeHHS ?

6. B axomy BUNAJIKy PEKOMEHIYETHCS BUKOPUCTOBYBATHU KpUTEpId
CEpPEIHBOTO BUTpaIIy?

/. SIky mo3WIiI0 MpU NPUAHATTI PIIEHHS peanizye BUKOPUCTAHHS
kputepito Jlamnaca?

8. Ilpu mpUIHATTI pillICHHS, Ky TO3HUIIII0 BIATBOPIOE BUKOPUCTAHHS
kputepito Banpaa?

9. SIky cTpaterito MPUHHATTS pillieHHs peai3dye kputepiit CeBimxa?

10. OTpuMaHHS SIKOTO PIIICHHS, 32 YMOB HEBHU3HAYEHOCTI, Mepenoa-
yae BUKOPUCTaHHs kpurtepito ['ypgina?
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PO3ILT 8

THOOPMAIIMHI TEXHOJOI'II MOJAEJIOBAHHS
CUCTEM

8.1. Tunm indopmaniiHNUX TEXHOJIOTII,
MO/ICJTIOBAHHSA CHCTEM

Bynb-sike miAnpueMCTBO, € JOCUTh CKJIQJHOK CUCTEMOIO, YTBOpE-
HOI0O 3 MHOXHWHHU €JIEMEHTIB, TMOE€JIHAHUX PI3HOMAHITHUMU 3B’ SI3KaMHU.
CkJaioBl 4aCTUHU MIiANPUEMCTB, TAKOX IMEPEBAXXHO TOCUTH CKJIATHI 1
MOXYTb PO3IJISIATUCS SIK OKPEMI CUCTEMH a00 MOT0 MiJICUCTEMHU.

3araJioM MOKHa BUJIUIMTH TakKi BEJUKI M1JICUCTEMH HiANPUEMCTB:

— MIJICUCTEMA CTPATETIYHOTO yIIPaBJI1HHS;

— BUpPOOHHYA MIACUCTEMA;

— M1JICUCTEMA YIIPaBJIiHHSA BUPOOHUIITBOM;

— MIJICUCTEMA YIIPABIiHHA TEXHOJOTTYHUMHU MPOIIECAMU;

— M1JICUCTEMA YIIPaBIiHHA (p1HAHCAMU;

— MiJICUCTEMA peati3allii mpoayKIIii;

— MiJICKCTEMA OpraHi3ailii CKJ1aJIcChbKOro 30epiraHHs TOIIIO.

OueBUAHO, 110 AOCHIPKEHHS TaKUX CKJIAJHUX 00’ €KTIB IOB’sI3aHE 3
HEOOXIHICTIO OMpaIfOBaHHS 3HAYHOTO o0Ocsry 1HpopmMaiii. [g iHpopma-
11l TOTpeOy€e y3arajibHEHHS Ta aHaiizy. BusiBieHa indopmaiiis, sk mpa-
BUJIO, HE CTPYKTYpPOBaHa Ta MoTpedye popmanizaiii.

Huni icHye nyXe BeauKa KUIBKICTh PI3HUX 1H(POPMAIIHUX TEXHO-
goriii (IT), siki BUKOPUCTOBYIOTh €JIE€KTPOHHO-OOUYHMCIIIOBAJIBHI MAaIlIMHHU,
Ta CIPSIMOBAaHUX Ha MOJIETIICHHS! pO3POOKHU, CTBOPEHHS Ta BUKOPUCTAHHS
1H(pOpMAaIIHHUX MOJAENIEHN Ml PI3HUX MIJACUCTEM miAnpueMcTB. [Ipuuomy
HasiBHI CUCTEMHM TOJIAIOTHCSA Ha MEBHI TUIIM, B OCHOBHOMY, 3a Oe3moce-
pPEIHIM MPU3HAYEHHSIM Ta MiAXO0JaMH, Ikl B HUX BUKOPUCTOBYIOThCA. 1o
1X TOJIOBHHUX THUIIIB BITHOCITHLCH:

— ACY — aBTOMaTH30BaHI CUCTEMH YTNpaBiaiHHI. BoHu marotsh, mu-
POKHUI CIEKTp 3aCTOCYBaHHS: BiJI aBTOMaTH3allili 0a30BUX (DYHKIIN mifm-
PUEMCTBA JI0 aBTOMATHU3AIlll MPUINHATTS YIPABIIHCHKUX PIIICHb.

— MIS (management information system) — ynpaiiHCbKiI iHpOpMa-
a1 cucremu (YIC), mo npuszHadeHi A 300py Ta oOpoOJIeHHS JaHUX,
K1 MOTIM HAJAIOThCI MEHEIKEpY ISl 3a0€3MeUeHHs MPOLEeCy ONepaTUB-
HOTO YIIPaBIIIHHS.
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— CIIP — cucteMu DIATPUMKHA TPUHHATTSA PIllIEHb, K1 MPU3HAYEH]
poOUTH OOTPYHTOBAHUHN BUOIP 3 MEBHOTO IMEPEINIKY abTEPHATHUB JTHUBHUCH
po3zin 8.2.

— EC — eKcrepTHi cHCTeMH. IX Npu3HAaUeHHs — 3aMIiHATH eKCIIepTa B
neBHii ramysi [34, 35 ].

— UML (Unified modeling language) — ynidikoBaHa MOBa MOJICITIO-
BaHHs. L{sg MOBa mpu3HaueHa 1151 BU3HAYCHHSI, 300pakeHHs, MPOEKTYBaH-
HS Ta IOKYMEHTYBaHHS MPOTPAMHUX CUCTEM, O13HEC-CUCTEM Ta IHIIHUX CH-
CTEM pi3HOTO BUAY, OUTBII JOKIaaHime B [32].

— CASE — xoMIT’rOTepHE MPOEKTYBaHHS 1HGOPMAIIMHUX CHUCTEM
(IC). I1s indopmariitHa TEXHOJIOTIS MPU3HAYCHA JIJIS PO3POOICHHS CKIIaI-
Hux IC y minomy [30, 31].

— SADT — TexHika CTpyKTypHOTO MojetoBaHHsS. BoHa nmpusHayeHa
U1t TOOYTI0BU (PYHKIIOHAIBHOI MOIEJ1 00’ €KTa MEBHOI IIPEAMETHOI rairy-
31 [33].

— [TakeTu aJIst CTATUCTUYHOIO TA MATEMATHYHOI0 aHAJI3Yy JTaHUX.

— InTenexryanbHuii anamisz ganux (Data Mining).

VYci nepeniyeHi Bullle TUNU 1HGOPMALIMHUX TEXHOJOTiM MaroTh Oa-
raTo CHUIBHOIO, aj€ ACYUM 1 PI3HATHCA. TOMY TOCHUTh YacTO JJIsi HIOBHO-
[IHHOTO CUCTEMHOI'O aHa/l3y BUKOPUCTOBYIOTh KUIbKA MiJAXO/IB 3 METOIO
JOTIOBHEHHS HUMH OJIUH OJHOTO.

Po3srisiHeMo Aesiki 3 IIUX TEXHOJIOTIN JIeTalbHIIIIE.

8.2. Orasia ingopmaniiiHUX cucTeM

Haitbinbim po3noBcroxeHnmu € [C mpu3HayeHi MoJIeTIyBaTh aHa-
713 QYHKIIOHYBAHHS MIATPUEMCTBA, 31MCHIOBATH MOHITOPUHI WOTO Als-
JBHOCT1, PO3POOJISATH CTpATEriyHl Ta TAKTUYHI PIIICHHS IIOA0 MOAAIbIIIO]
TISTBHOCTI MiApueMcTBa. Taki mporpamu oaep:xanu Ha3py ACY.

3yNUHUMOCS Ha 3araJIbHONPUUHATIN TepMiHOOoTril. OTHUM 3 HAWIIO-
nynspHimux TepminiB € ERP (Enterprise Resource Planning, B mepexnami
— IUTAaHYBaHHS pecypcy MiANPHEMCTBA), SKUH 3alpoBajuiia KOMITaHis
Gartner Group mie Ha nmo4yatky 90-x pokiB XX cTOmITTA. AJle, He3BaKar0-
Y1 Ha JOCHUTH JOBTY ICTOPIIO, YITKOTO BU3HAYEHHS I[LOTO TEPMiHA HE 1C-
Hye i qonuHi. ®aktrnuno ERP — 1ie konreniis po3Butky ACY, sika 3a yac
CBOI'0 ICHYBaHHSI TTOCTIMHO PO3BUBAETHCA Ta 3MIHIOEThCS. Y1 ACY, oco-
OJIMBO OPIEHTOBAHI HA PUHOK CEPEAHIX Ta BEIMKHUX MIANPUEMCTB, TaK YU
1HaKIIIe PO3BUBAIMCH 1] BIUIMBOM I1i€l KoHienii. Ha MOMEHT i BUHUK-
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HEHHS MOBa HIIIa, mepeayciM, mpo 00’€qHAaHHS PO3PI3HEHUX TaHUX B
MeKax MAMPUEMCTRA.

JIo TOJIOBHUX Taily3ed Ta HAMpPSMKIB JTISUIBHOCTI MiANPUEMCTBA, SAKI
oxomttoe ACY, HanexKaTh:

— 00JIIK 3aIacis;

— pO3paxyHKH 3 MOCTavyaIbHUKAMU Ta MOKYMIISIMHU;

— TOJIOBHA KHUTA; PO3PaXyHOK 3apO0iTHOI IJIaTH;

— 00JTiIKk OCHOBHUX (DOH/IIB;

— 00JIiK BUTpAT Ha POOOTH Ta MIPOCKTH;

— peecTpartisi IPOIaXxiB;

— IIEPCOHAJT;

— CEepBICHE 00CIyTrOBYBaHHS KJII€EHTIB;

— TPAHCIIOPTHI OIepariii;

— MOCTavyaHHs(3aKyIIBI1), IPOEKTH, 30YT;

— TeXHIYHE 00CIyroByBaHHS 00JIaIHAHHS;

— BUPOOHUIITBO TIPOIYKIIIT;

— (iHaHCH;

— HAYKOBO-JIOCJII/THA Ta JOCI1AHO-KOHCTpYyKTOpchka podotu (HIJIKP);

— MapKETHHT;

— CKJIaJIChKeE 30epiraHHsi.

Huni Ha ykpaiHCbKOMY PHUHKY MpalioTh MoHa] 70 KoMIaHi#, K1
npononyoTh ACY pi3HOTO piBHA (PYHKIIIOHATBLHOTO 3a0€3MEeUCHHS.

OueBUAHO, 1O JKOJIEH 3 BUPOOHUKIB HE B 3M031 CAMOCTINHO peali-
3yBaTH aOCOJIFOTHO BCl MOKJIMBOCTI B ME¥Kax OJHOTO MPOTrPaMHOI0 Mpo-
nykty. Tomy OUIBIIICTh PO3POOHUKIB 1yTh MIJIAXOM 1HTErpallii 3 IHIIUMU
KOMIIAHISIMU 3 METOI0 pO3pOOJICHHS CIIeIiali30BaHUX CUCTEM.

OcTtanHiM yacoM 3pocia notrpeda B CIPOIIEHHI B3aEMO/I1i 3 30BHIIII-
HIMM KOHTpareHTamu, ToMy OuablIicTh 3apyOnKHHX ACY 31M1MCHIOOTH
oOMiH manumu B cranmapTHux ¢opmartax EDI (Electronic Data Inter-
change) ta XML. BapTo 3ayBakutH, 110 € TaKOXK 1 BITYU3HSHI pO3POOKH,
ak1 miaTpumyoTs XML. o crocyetbes EDI, To ioro peamnizaris 3a Ha-
IIMX YMOB NOTpeOye 3HAYHOI poOOTH 13 CTaHAApTHU3Allll HA JEP>KaBHOMY
piBHi. [ly>xe nomiTHa opienraiist ACY Ha Internet, mo Bupaxaerbcs y n1oc-
Tymi 10 ¢yHkiin ACY uepes 6payszep.

IndopmaniitHi cucteMu B mpouecax NPUMHATTS PillIeHb

[TpuiHATTA pillICHHS € OCOOJIUBUM BUJIOM JISUTBHOCTI, 110 MOJIATAE Y
¢bopMyBaHH1 BapiaHTIB pillIeHHS (aJbTEPHATUB) 3 MOJAJIBIINM OI[IHIOBAH-
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HSAM iX BIJHOCHOI €(€KTUBHOCTI Ta PO3IOJLJIOM 3T1HO 3 ITUM PEeCypcCiB
MDK BapianTamMu (AuB. po3aia 7). [IpocTimmmy TUTIaMH PIIIEHb € MpHii-
HATTS a00 BIAXWJICHHS allbTE€pPHATUBH, BUOIp HaMKpallloi aJbTepHATUBH,
paHXyBaHHS aJIbTEPHATHB.

JInst puMHATTS OOTPYHTOBAHOTO PIIIEHHS MOTPIOHO BPaXOBYBATH
Oarato (AecsTKH 4M COTHi) (PaKTOPiB, AKI CKJIAJHO B3a€EMOIIIOTH MIXK CO-
0or0. Y TOi1 ke yac nroguHa €(heKTUBHO MOKE CUHXPOHHO ONEpPYyBaTH HE
OunbiI HIXK 7 — 9 00’ extamu. J{J1s Mo01aHHS TaKOi CYTIEPEYHOCT] ICHYIOTh
crieniaibHi 1HpOpMaIiiHI CUCTEMHU.

Cepen Oaratrox TumiB IC, 110 3aCTOCOBYIOTHCA AJIsI IPUUHATTS Pi-
IICHb, CJI1J] BUIUIMTH JBa I'OJIOBHI:

— ynpasJaincbki YIC (MIS — management information system);

— cucTeMH MiATPpUMKH npuiiHaTTa pimens CIIIP (DSS — deci-
sion support system).

I'omoBHi kommoneHTH YIC — 6a3a gaHuX, KOMIT'IOTEpHA CHCTEMa Ta
dbopma, B SKill pO3MOALISAIOTHCS JaHi. Y 0a3l JaHux Moxke (HopMyBaTHCH,
Hanpukiaj, iHpopMallis npo 1iHU, BUXiA TPOAYKIli, HASBHICTh PECYPCIB,
KaapoBuii moTeHIian Tomo. Komm'rotepHa cucrema B YIC 00pobisie 1H-
dopmartito s pi3HUX MiApo3AUTiB opraHizamii. g iHdopmaris € 6a3or0
Ui TPUMHATTSA YNPaBIIHCHKUX pillieHb, abo il popMyBaHHS Mojenen
MPUKAHSTTSA PILICHb.

CIIIP BigpizusaroThess Bil YIC ThM, 0 MEHEMKEp € BHYTPILIHIM
komnonedaToMm CIIIIP, a He 3oBHImHIM, sk B YIC. ToO6TO MeHEmKEp B3ae-
mojie 3 IC ta onepxkye pitieHHs B ireparuBHoMy mipoueci. CIITIP yacto iHTe-
Ipy€ €KOHOMIKO-MaTeMaTH4yHl MOJIeJIl SIK TEPBUHHI €JIEMEHTH, 3 SKUMU
CIIIIP B3aemoie.

3a (yHKIIOHATBHAMH MOYJIMBOCTSMH Ta TATy3SIMH BHKOPHCTAaHHS MO-
xHa BuauTy CIIIP Tppox TUMiB.

CIIIIP nepuioro TUIy — CUCTEMHU 1HAMBITYAIBHOIO KOPUCTYBaHHS, Oa3u
3HaHb SKUX (OPMYIOThCSI O€3MOCepEeHbO KOPUCTYBaYeM. Y HUX BUKOPHCTO-
BYIOTbCSI OararokpuTepiajibHe OLIHIOBAHHS aJIbTEPHATHB.

CIIIIP gpyroro TUIy — CUCTEMH 1HIUBIYaIbHOTO KOPUCTYBaHHS, Oa3u
3HaHb SKUX aJanTYIOThCSA JI0 JOCBIAY KOpUCTyBavya. BoHM mpu3HadeHi s
HIATPUMKY TPUAHATTS PIlLIEHb Y CUTYAIIAX, SIKI 4acTO 3yCTpIYaloThes (BU-
Oip cy0’e€KkTa KpeauTyBaHHs, BUOIp BUKOHABIISI pOOOTH, MPU3HAYEHHS HA T10-
caay Tomio). Taki CHCTEeMH TaKOK BUKOPUCTOBYIOTH JIJIsl OL[IHIOBAHHSI ajlbTe-
pHaTHB 3a KUJIbKOMa KPUTEPIsIMU Ta 3a0€3MeUyrOTh MIATPUMKY MPUHHATTS
pIIICHHS B HAasBHIM CUTYyaIlii HA MIJICTaBl pe3yJbTaTiB MPAKTUYHOTO BUKOPHC-
TaHHS PECyPCIB, SIK1 OyJIM OTpUMaH1 B MUHYJIOMY.
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CIIIIP TpeThOro THUIy BUKOPUCTOBYIOTH HaBITh Toml, koiu CIITIP
MepIIMX JIBOX THUITIB HEMOXKJIMBO 3aCTOCYBAaTH 4Yepe3 BIJICYTHICTh €IMHHUX
KPUTEPIIB ISl OLIIHIOBAHHSI KOKHOI ajlbTepHATUBU. BOHM MaroTh HalOUIbIII
(GyHKITIOHATIbHI MOXJIMBOCTI, TPHU3HAYEHI JJIi BUKOPHUCTAHHS B OpraHax
JIEpKABHOTO YIIPaBIIHHSA HaBuUIOro piBHSA (Aaminictpamii Ilpesunenta,
BepxosHiit Pani, Kabineri MinHicTpiB, MiHICTEpCTBaX, 00JaCHUX JIeprKaiMi-
HICTpaIlisiX) Ta B BEJIMKUX Oi3HEC-cTpykTypax. Cxema 3arajibHOi CTPYKTypU
CIIIIP 300paxxeHa Ha puc. 8.1.

baza 3HaHB

KopucryBau +—| | Mexani3m B3aeMoii

baza nannx

Puc. 8.1. 3araabna crpykrypa CIIIIP

HonatkoBuMm acmexkTtom CIIIIP € B3aemomiss MK 1i CKIaJOBHMH.
Tak, Hanmpukaa, pIlIEHHS 1I0JI0 YIPABJIIHHS 3allacaMy BIUIUBAIOTH HE
TUIBKY Ha BUPOOHUIITBO, a i HA MApPKETUHT, PO3MOIiJ MPOAYKIIii, BUTpa-
. [loToku 1H(poOpMalli 3a0e3MeuyoTh pO3pPOOJIEHHS 1HTETPATUBHOTO,
CUCTEMHOI'0 PIIICHHS.

[IpuifHATTS pileHHa He o3Hayvae 3akiHueHHs onepaiiid 3 CIIIIP. Ilpu-
WHSTI PIICHHS Ta X HACHIJKKU Y BUIJISI1 3BOPOTHUX 3B’ SI3KIB HAKOIIUYYIOTh-
cs B 0a31 manux. Omxe, CIIIIP € quHamMI4HOIO CHUCTEMOIO 3 HENEPEPBHUM
OHOBJICHHSIM JIaHUX.

ExcneprtHi cucremn

Ha nouarky 80-X poKiB y HOCHIKEHHSIX IITYYHOIO IHTENEKTY chop-
MYyBaBCSI CaMOCTIMHUN HAIMpPsIMOK, 1110 JICTaB HA3BY «EKCHEPTHI CUCTEMI)
(EC) [34, 35, 36]. Meta nocmimkens 3 EC nomsirae B po3po0JieHH1 Iporpam,
3a JOMOMOTOI0 SIKUX PO3B’SI3YIOTh CIa00 CTPYKTYpOBaHI 3ajadi Ta 3ajaadl,
K1 BaXXKO (POpMai3yrOThCs Ta € CKIQJHUMHU ISl eKcrepTa — JIIoAuHU. Bu-
kopuctoBytour EC, yrpaBiiHill OTpUMYIOTh PE3YJIbTATH 32 AKICTIO Ta eeK-
TUBHICTIO HE TIpIiIl, HIXK PIIIEHHS, 0 TEHEPYIOThCs ekcnepToM. Jlociianu-
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ku B ramy3i EC nist Ha3BU CBO€T AUCIUILIIHU TaAKOK YaCTO BUKOPUCTOBYIOTH
TEPMIH «IH)KEHEpisl 3HaHbY, 110 OyB BBeneHU E. DelreHOayMoM SK «IpH-
BHECEHHSI IPUHITUIIB Ta THCTPYMEHTAPi0 AOCTIHKEHb MPOOJIeM, 110 OTpe-
OyI0Th 3HaHb €KCHepTiB». Hajani TepMiHN «EKCTIEPTHI CUCTEMU» Ta «IHXKE-
HEpisi 3HaAHb» BUKOPUCTOBYBATUMEMO SIK CHHOHIMHU.

ExcnepTHi cHCTeMH Ta CUCTEMU IITYYHOTO 1HTEJIEKTY BIJIPI3HSIOTHCS
BIJ] CUCTEM OOpPOOJICHHS TAHUX THUM, 1[0 B HUX BUKOPHUCTOBYETHCS CHUMBO-
JHHUH (a HE YUCTIOBUI) criociO mogaHHs iHGOopMaIlii, CAMBOJIbHE BUBEICHHS
Ta €EBPUCTUYHUI MOIIYK PIlICHHS (2 HE TOIIYK 32 BIIOMUM aJITOPUTMOM).

EC 3acTocoByIOTH AJis1 BUPIIICHHS CKJIAQIHUX MPAKTUYHUX 3aB/IaHb.
PilieHHsT eKCIEPTHUX CUCTEM € «ITPO30PUMM», TOOTO iX MOKHA MOSICHUTU
KOpHUCTyBauy Ha sikicHomy piBHI. g BrmactuBicte EC 3a0e3mneuyerbcs ix
3IATHICTIO aHaI3yBaTU CBO1 3HAHHS. EKCNEPTHI CHCTEMH 3/1aTHI MOMOB-
HIOBaTH CBOI 3HAHHS B XO/Il B3aeMOJI1i 3 excriepTtoM. HeoOX11HO 3ayBaku-
TH, 10 TexHoJorisi EC HUHI BUKOPHUCTOBYETHCS NI PO3B’SI3aHHS PI3HUX
TUIIB 3aBJaHb (IHTEpHpeTalli, IPOrHO3yBaHHS, N1arHOCTUKH, IIAaHYBaH-
Hs, KOHCTPYIOBaHHS, KOHTPOJIO, HANaJKU, IHCTPYKTAXY, YIPABIIHHS) B
PI3HOMaHITHUX TPOOJIEMHUX TaTy35X, TaKUX SK (1HAHCH, HaQTOBA, ra30Ba
Ta XiMIYHAa POMUCIIOBICTh, FIPHAYA CIIpaBa, OCBITA, TEJIEKOMYHIKAIIll Ta
3B’ 130K TOLIO.

PosrisiHeMo CTpyKTypy ekcnepTHUX cucteM. TumoBa cratuuHa EC
CKJIAJIA€ThCS 3 TAKMX OCHOBHUX KOMIIOHEHTIB:

ba3a manux (pobOouya mam’gTh) IpU3HAYEHA ISl BXIIHUX Ta MPOMI-
KHUX JaHUX 3aJadi, 10 PO3B’S3YE€ThCS B MOTOYHUN MOMEHT. Lleit Tepmin
301raeThCs 3a Ha3BOIO, ajie JEII0 PO30IraeThCs 3a 3HAYEHHSM 13 TEPMIHOM,
10 BUKOPUCTOBYETHCS B iHPopmaliiiHo-nomykoBux cucteMax (II[1C) ta B
cuctemax yrpaiiHHa 0azamu gaHux (CYBJ]) nns mo3HaueHHs BCiX na-
HUX (B TOMY YHUCIIl JOBTOTEPMIHOBHX ), 1110 30€PIratoThCs B CUCTEMI.

ba3a 3nanb B EC npusHaueHa nis 30epiraHisi JOBrOCTPOKOBHX (a
HE MOTOYHUX) JAHUX, [0 OMUCYIOTh Taly3b, sIKa PO3TJIAIAE€THCA, Ta Mpa-
BWJI, IO OMUCYIOTh MOKJIMBI IEPETBOPEHHS 11 JaHUX.

Po3B’si3yBay, BUKOPUCTOBYIOUYM BXIJIHI JaHi 13 poO0YOi mam’sTi Ta
3HaHHA 13 b3, hopMye Taky MOCHIAOBHICTh MPaBUI, KI MPU 3aCTOCYBaHHI
710 BX1JTHUX JAHUX BEAYTh JI0 PO3B’SI3aHHS 3a]1aul.

KoMnoHeHT NMONMOBHEHHSI 3HAHb ABTOMATU3Y€E MPOIEC TOTOBHEHHS
EC 3HanHsMH, 1110 3A1HCHIOETHCS KOPHUCTYBAYeM-EKCIIEPTOM.

IlosicHIOBAILHUII KOMIIOHEHT PO3KPHUBA€, K CHUCTEMa OTpuUMala
PO3B’s130K 3a/a4i (a00 YoMy MOro He oTpuMaja) Ta sKi 3HaHHS BOHA MPH
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IbOMY BUKOpHUCTaja, M0 MOJIETIIYyE eKCIEepPTy TECTyBaHHS CUCTEMH Ta Ili-
JIBUIILYE IOBIPY JO OTPUMAHOIO PE3yJIbTaTy.

JliamoroBmii KOMIIOHEHT OPIEHTOBAHMI Ha OpraHizalliio JIpyKHbOTO
CHIJIKYBaHHS 3 KOPUCTYBaueM SIK 1]l 4ac pO3B’sA3aHHA 3aj]lay, TaK 1 B MPO-
1iecit HaOyTTs 3HaHb Ta MOSICHEHHS PE3YyJIbTaTIB pOOOTH.

VY crpykTypy nuHamiuHOi EC 107aTKOBO BBOJSTHCS IBa KOMITOHEHTH:

— MJICUCTEMAa MOJIETTIOBAaHHS 30BHIIIHBOTO CBITY;

— TIJICHCTEMA 3B’ SI3K1B 13 HABKOJIUIIIHIM CEPEIOBHIIIEM.

OcTtaHHs 311HCHIOE 3B’ 530K 13 30BHIIIHIM CEPEIOBHUILEM Yepe3 CHC-
TEeMy JIaTYMKIB Ta KOHTpoJepiB. KpiM Toro, TpaauiliiiHi KOMIIOHEHTH CTa-
tinyHO1 EC MOXXHa CyTTEBO 3MIHIOBATH, 1100 BiIOOpakaTH 4acOBY JIOTIKY
MOJiH, 5Kl B1I0YBalOThCS B peaIbHOMY CBITI.

VY pospobnenni EC 6epyTh ydacTh MpeACTaBHUKU TAKUX CIEIliaib-
HOCTEM:

— eKCIepPT y NpoOJeMHil rainy3i, BU3HaUYa€ 3HAHHS (J1aH1 Ta MpaBu-
Ja), MO0 XapaKTepu3ylTh MPOOJIEMHY rainy3b, 3a0e3redye MOBHOTY Ta
npaBuibHICTh BBelleHNX B EC 3HaHb, 3aBIaHHAM SKUX OyAe pO3B’sI3aHHS
poOoIeMH,

— iHKeHep 3i 3HaHb — crernianict 13 po3pobienus EC (metoau Ta
TE€XHOJIOT1I, 110 BiH BUKOPUCTOBYE, HA3UBAIOTh METOJAMU Ta TEXHOJOT15-
MU 1HKeHepii 3HaHb). JlomoMarae eKCnepTy BUSBUTH Ta CTPYKTYpyBaTH
3HaHHS, HeoOximH1 st PyHkuionyBanHs EC, 3aificHioe BUOIp THX 1H-
cTpyMeHTanbHUX 3aco0iB (I3), ski HaitHeOOXiaHImT 11 podoTn EC.

— MPOrpaMicT i3 po3po0.ieHHS IHCTPYMEHTAJbHHUX 3aC00iB; 3/11ii-
cHIo€ BUOIp Toro I3, axuil HAWOUIBII MIAXOAUTH JJIS J1aHO1 MPOOJIEMHOI
raixysi, Ta BU3Hayae Crnocid MmojaHHs JaHUX y nbomy [3; BUaLIs€ Ta Ipo-
rpamye (TpaauiiiHuMK 3aco0amu) cTaHaapTHI QYHKIIT (TUIOBI ISl AaHOT
npoOJIEMHOT ranys3i), ikl OyAyTh BUKOPUCTOBYBATUCH Y MpaBuUiIax, 0 BU-
BOJSITHCS €KCITEPTOM.

— mporpamicTt i3 po3podaenns mporpamuux 3acodiB (I13), pospo-
osie 113 (sxmo 113 po3poOnseTses ciovaTky), 110 MICTUTh B 1J1€ajl BCi
ocHOBH1 kKoMnoHeHTH EC, Ta 3/11iCHIOE HOT0 1HTETpalliio 13 CEPEIOBUIIEM,
B IKOMY BOHO 0y/i¢ BHKOPHCTOBYBATHCH.

Takox y mporeci po3po6isienHs: EC MoxyTh OyTH 3aj1isiHI TpU HEOO-
X1AHOCTI ¥ 1HII yyacHUKHU. Hanpukian, iHXXeHep 13 3HaHb MOXKE 3aMpOCH-
TH 1HIIMX €KCHEPTIB, 100 MEPEKOHATUCH Y MPABUILHOCTI CBOTO PO3YMIH-
HSI TOJIOBHOTO €KCTepTa, perpe3eHTaTUBHOCTI TECTIB, M0 AEMOHCTPYIOTh
0COOJIMBOCTI 3a/1adi, sika PO3TIISIAETHCA, Y €AHOCTI TMOTJISIAIB PI3HUX €KC-
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MEePTIB Ha SIKICTh PIIICHB, III0 MPOMOHYIOTHCA. KpiM Toro, mis ckiagHux
CHUCTEM BBaXAETHhCS JOIUIHBHUM 3allydaTH JI0 TOJOBHOTO IUKIY PO3p00-
JIEHHSI KUIbKOX ekcrnepTiB. OMHAaK y bOMY pasl, K MPaBuiIo, HEOOXI1IHO,
100 OJIMH 13 €KCIIEPTIB BIJIMOBIIAB 3a HECYNIEPEWINBICTh 3HAHb, 10 MTOBI-
JOMIISIFOTBCSI KOJIEKTUBOM €KCIIEPTIB.

Huni 3acTocoByeThCs TEeBHA TexHOJOTris po3podnenHs EC, ska
CKJIAJIA€ThCSl 3 TaKUX IIECTH €TamiB: 1eHTU(IKaIlll, KOHIENTyai3allii,
dbopmanizalii, BAKOHaHHS, TECTYBaHHS Ta JOCJIHOI €KCIUTyaTaIli.

Eran inenTudikanii nos’s3aHuil mnepenyciM 13 OCMUCIECHHSIM THUX
3a/1a4, Akl MoTpiOHO po3B’a3yBaTu MaOyTHiM EC, Ta dopmyBaHHSAM BU-
Mor 110 Hei. Pe3ynbpTaToMm naHoro eramy mae OyTH BIJIOBiIb HA 3alTUTaH-
Hs: «lllo Tpeba poOutu Ta siki pecypcu He0OXiIHO 3amisaTu?» s 1poro
HEOOX1THO 1IeHTU(IKYBaTH 3a/layy, BUSHAYUTH YYaCHHUKIB MPOIIECY MPO-
€KTYBaHHS Ta 1X pOJil, BUSIBUTH PECYPCH Ta L.

[nentudikaiisa 3agadi moysirae B CKJIagaHHI He(pOpMalIbHOTO (Bep-
0abHOT'0) OMHCY, B SKOMY MalOTh MICTUTHCS: 3arajibHi XapaKTEPUCTUKU
3aja4di; mia3agadi, SK1 BHAUISIOTECS B JaHIM 3amadl, KIIIOYOB1 ITOHSATTS
(00’exTH), 1X BXiJH1 (BUXiJHI) AaHl; UMOBIpHMM BUJ PIIICHHS, a TaKOX
3HAHHS, 1110 BIIHOCSATHCS J0 3ajaul, IKa PO3B’ A3Y€EThCHI.

Ha eranmi koHumenTtyaJizauii npoBOIUTHCS 3MICTOBHUN aHANI3 MPO-
OJIeMHO1 Trajy3i, BUSBISIOTHCS MOHSTTS, 110 BUKOPUCTOBYIOTHCA Ta iX
B3a€MO3B’SI3KM, BUBHAYAIOTHCSI METOJM PO3B’si3aHHA 3adad. Llei eram 3a-
KIHYY€ThCS CTBOPEHHSIM MoJieli mpobaeMHoi rany3si (I117), 1o MicTUTb To-
JIOBHI KOHIIETITH Ta B1IHOIICHHS.

Ha erani ¢opmasnizanii BCi KJIFOYOBI MOHSTTS Ta BIAHOIICHHS OIU-
CYIOTBhCS JIeSIKOI0 (hOpMaJIbHOIO MOBOIO, sika a00 BUOMpPAETHCS 13 yXKeE 1C-
HYIOUHX, a00 CTBOPIOETHCS CMOYATKY. [HaKIlIe KaKydd, Ha JaHOMY eTarli
BU3HAYAIOTHCS CKJIaJl 3aC00IB Ta CIOCOOM TOAAHHA JEKJIAapaTUBHUX Ta
MPOUEAYPHUX 3HAHb. 3A1MCHIOETHCS 1€ TTOJAHHS 1 B MIJICYMKY (OPMY€ETh-
csl onucaHHs pimeHHs 3a1a4ui EC Ha 3anporoHoBaHii 1H)KEHEPOM 13 3HAHb
(dbopManbHiil MOBI.

Merta eranmy BUKOHAHHSI — CTBOPEHHS OJTHOIO 200 KUIBKOX MPOTO-
tuniB EC, 110 po3B’s3yl0Th MocTaBieHi 3aaadi. [loTiM, Ha gaHoMy ertari
3a pe3yJbTaTaMy TECTYBaHHS Ta JAOCIHIIHOI eKCILTyaTallii CTBOPIOETHCS Ki-
HIEBUM IPOJYKT, NPUAATHUMN JJIsI TPOMUCIOBOTO BUKOpUCTaHHS. Po3po0-
JIEHHSI MPOTOTUIY TOJIAra€e B MporpaMyBaHHI HOro KOMIOHEHTIB ab0 BU-
O0p1 BXXe BIJIOMHUX 1HCTPYMEHTAJIbHUX 3aCO0IB Ta HAIIOBHEHHI 0a3U 3HAHb.

VY mpoiieci eramy TecTyBaHHsSI TTPOBOJIUTHCS OILIIHIOBAHHS CIOCOOY
npeacTtaBieHHs 3HaHb B EC y mutomy. J[s 11boro iHeHep 13 3HaHb ITiI-
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Oupae MpUKIAIU, M0 3a0e3MeUyl0Th MEPEBIPKY BCIX MOXKJIMBOCTEH pO3-
po6aenoi EC.

Ha erami gociigHoi ekcmuryaraunii nepesipsieTbes npugatHicte EC
JUist KiHueBoro kopuctyBaua. [lpuaathicte EC m1s kopuctyBaua BHU3HA-
Ya€THCS MEPEBAKHO 3PYUHICTIO pOOOTH 3 HEIO Ta i KOPUCHICTIO.

[Tin gac po3poOsenHs EC 3aBxau 3a1iCHIOETHCS 11 Moaudikaris.
Bupainsators Taki Buam Momaudikaiii cucteMu: mepeopMmyroBaHHS I10-
HSATH Ta BUMOT, NIEPEKOHCTPYIOBaHHS TOJIaHHS 3HAHb y CHUCTEMI Ta YJO-
CKOHQJICHHS MPOTOTHITIB.

BukopucrosyBatu EC BapTo nuiie Toji, KO ii po3poOKa MOKIHU-
Ba, BUIIpaB/iaHa Ta METOJIU 1HXEHEPIi 3HaHb BIJIMOBIAIOTh 3a1a4l.

8.3. MeToau KOMIT’IOTEPHOI0 MO/IEJIIOBAHHS CHCTEM

Sk 3a3HayanoCh y MOMEPEIHIX MIAPO3A1Iax, po3poOJEeHHS Ta BUKO-
puctanns CIIITP ta EC 6e3nocepeaHbo MOB’s13aH1 3 MOJICIIOBAHHSM Y THX
NpPOOJEMHUX Taly3sX, JJIA KX CTBOPIOIOTHCS BIAMOBIAHI 1HPOpMAIIiiTHI
cuctremu. KpiM TOro, MojiejitoBaHHSI € OCHOBHHUM €TallOM CHCTEMHOTO
anamizy. Tomy, 3BU4aiiHO, ICHYIOTh Cy4YacHi 1HpOpMaIliiiHi TEXHOJOr1i, sKi
3a0€3Me4yI0Th aBTOMATHU3AIIIIO0 I[HOTO MPOIIECY.

Tpanuuiiino mig MoaenoBaHHsAIM Ha EOM po3ymiiiocs nuiie imita-
I[I{HE MOJICJIFOBaHHs. AJie B OCTaHHI POKH 3aBJSIKM PO3BUTKY T'padiuHOTO
iHTepdeiicy 1 rpadiuHMX MAKEeTIB MIHPOKUNA PO3BUTOK OTPUMAIIO
KOMIT IOTEpHE, CTPYKTYPHO-(PYHKIIIOHATIbHE MOJEIIOBAHHS Ta OyJO IMOK-
JA7IEHO MOYaTOK BUKOPUCTAHHIO KOMIT FOTE€pa MPHU KOHIENTYaJIbHOMY MO-
JIETIOBAHHI, 1€ BIH BUKOPUCTOBYETHCS, HATPUKIIAJL, JISI TOOYIOBU CUCTEM
HITY4YHOTO 1HTEJIEKTY.

[Tin KoM’ IOTEPHOIO MOJIEJIJII0 HATYaCTIIIEe PO3YMIIOTh:

— YMOBHHUM 00pa3 00’€KTa 4u JIesiKOi cucTeMu 00’ €KTIB (200 mporie-
CIB), OIIMCAHUX 3a JOTIOMOI'0I0 B3aEMO3AJIC)KHUX KOMII FOTEPHUX TaOJIHIIb,
OJI0K-cxeM, aiarpam, rpadikiB, MaJlOHKIB, aHIMAlIMHUX (DPAarMEeHTIB, Ti-
MEPTEKCTIB TOIIO, AKI BIJOOPAXYIOTh CTPYKTYpPY Ta B3a€EMO3B’S3KH MIXK
ejleMeHTamMu o00’ekTa abo cuctemu. KoMm’roTepHi MOJieNll TaKoro TUITY
HA3UBAIOTh CTPYKTYPHO-(YHKI[IOHATIBHUMU;

— OKpeMy Iporpamy, CyKyImHICTh MPOTpaM, IPOrpaMHUN KOMILIEKC,
0 J1a€ 3MOTy uepe3 MEeBHY MOCIII0BHICTh OOUHCIICHB Ta TpadivyHe BiO0-
Opa’keHHsI iX pe3yJIbTaTiB BIATBOPIOBATH (IMITYyBaTH) mpolecu (PyHKIIiO-
HYBaHHSI 00’€KTa YA CUCTEMHU OO0’ €KTIB 3@ YMOBHU BIUIMBY Ha HHUX PI3HUX,
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K TPaBUJIO BUMAAKOBHUX, (hakTopiB. Taki mMopaeni Ha3WBalOTh iMiTamii-
HUMHU MOJIEJISIMHU.

Komm’roTtepHe moael0BaHHSI — 1I€ METOJ PO3B’sA3aHHS 3aBIaHHS
aHaiizy ab0 CHHTE3y CKJIQJHOI CUCTEMHU Ha 3acajlax BUKOPUCTaHHS HOro
KoM 'toTepHoi Mojieni. CyTh KOMIT FOTEPHOTO MOJICTIOBAHHS MOJIATAE B
3HAXOJKEHH1 KUTbKICHUX 1 SIKICHUX PE3yJbTaTiB 3a JOMOMOTOI0 HasBHOI
Mozem. SIKiCHI BUCHOBKH, K1 OTPUMYIOTh 3a pe3yJbTaTaMu aHalizy, Ja-
I0Th 3MOTY 3HAWTH HEBIJOMI paHillle XapaKTEPUCTUKHU CKIAAHOI CUCTEMHU:
il CTPYKTYpY, AMHAMIKY PO3BHUTKY, CTIHKICTh, IIUTICHICTH TOIIO. KiJbKICHI
BHCHOBKHM MalOTh XapaKTep MPOTHO3Y MANOYTHIX UM MOSICHEHHS] MUHYJIUX
3HAYEHb 3MIHHUX, [[0 XapaKTEPU3yIOTh CUCTEMY.

[IpeameTomM KOMI’IOTEPHOTO MOJIETIOBAaHHS MOXYTh OyTH: €KOHO-
MIYHa IISUTBHICTH (QipMu, 0aHKY, BUPOOHMUYOTO MiANPHEMCTBA; iH(OpMa-
[IMHO-00YHUCITIOBAJIbHA MEpeXKa; TEXHOJIOTIYHUM Tporiec; Oyab KU 1H-
Ui peadbHU 00 €KT YK MPOILEeC, HAMpPUKIIA Tpolec 1HQIIsAIi, 1 3ara-
JoM, Oyab-sika ckjagHa cuctema. L[l KOMII IOTEpHOTO MOJICIFOBAaHHS
MOXYTh OyTH pI3HUMH, OJIHAK HayacTillle MOJEIIOBAHHS €, SIK yXKe 3a-
3HAYAJIOCS paHille, TOJOBHUM €TarnoM (MPOUEaypOI0) CUCTEMHOTO aHali-
3y, TOOTO CYKYIMHOCTI METOJIOJIOTIYHUX 3aC001B, 110 BUKOPUCTOBYIOTHCS
JUISl TMATOTOBKU Ta MPUUHATTA PIillIeHb €KOHOMIYHOTO, OpraHi3alllifHoro,
COIIAJILHOTO YM TEXHIYHOI'O XapaKTepy.

KoMmm’roTrepHa Mojelib CKJIAJIHOT CUCTEMU Ma€ 3a MOXJMBOCTI Bi-
n1o0paxaTu BCl TOJIOBHI ()aKTOpH 1 B3a€MO3B’A3KH, IO XapaKTEpU3Y-
I0Th peajbHl CUTYyaIlli, KpuTepii Ta oomMexxeHHs. Mogenb mae OyTu 10-
CUTh YHIBEpCaAJbHOIO, 11100 32 MOXKJIMBOCTI Oyia CIIPOMOXKHOK OMHUCY-
BaTU OJU3bK1 3a MPU3HAYECHHSIM 00’ €KTH, 1 BOJHOYAC IOCUTh MPOCTOIO,
1100 YMOJKJIMBJIIOBATH BUKOHAHHS HEOOXITHUX JOCIIIKEHb 3 MIHIMA-
JbHUMH BUTpaTaMHU.

VYce e miarBepkye Toi paxkTt, 10 MOJCITIOBAHHS CUCTEM, PO3T-
JSHYTE 3arajoM, € CKOPIlll MUCTEITBOM, HIXK HAyKOI0, 13 CAMOCTIMHUM
Ha0OpoM 3aco0iB BiOOpaKeHHS SIBUIL 1 MPOIIECIB PEaibHOTO CBITY.
ToMy HOCHUTH CKJaJHO HABECTH €IUHY, y3arallbHEHY KJacu(iKailiro
3aBJlaHb KOMII IOTEPHOTO MOJICJIIOBAHHS Ta CTBOPUTHU JOCTATHHO YHI-
BepcajbHl HOro I1HCTPYMEHTaJbHI 3aco0u JJisi 00’ €KTIB MOBIIbHOI
npupoau. OIHaK, SKIIO 3BY3UTH KOJO PO3TISHYTHX 00’€KTiB, oOMe-
KUBIIM WOTO, HAMPUKJIIAJA, 3aBJaHHSIMUA KOMII IOTEPHOTO MOJICIIOBaH-
HS 32 CUCTEMHOTO aHayli3y 00’€KTiB €KOHOMIKO-OpraHi3amiiHoro Ke-
pPYBaHHsSI, TO MOXHa MiII0paTh psiJi TOCUThH YHIBEPCAIbHUX MIAXOIB 1
nporpaMHux 3aco0iB.

98



IcHye Benmke pi3HOMAHITTS 3aC001B KOMIT FOTEPHOT'O MOJICITFOBaHHS,
0COOJIUBO CTPYKTYPHO-(YHKI[IOHAILHOTO, K1 3 SBJISIIOTHCA Majo HE IIO-
nHs. OnHi€eo 13 cnpod MmoAoJiaTh po301KHOCTI MK TaKMMHU 3aco0amMu €
yH1(piKOBaHa MOBa MOJICTFOBAHHS.

VYuidixoana wmoBa wmoxemoanHs (Unified modeling language,
UML) € rpadiuynoro MoBOr0 is Bizyamizailii, crnernudikailii, KOHCTPYIO-
BaHHS Ta JOKyYMEHTYBaHHS CHCTEM, B SKHUX OLIbIIIA POJIb HAICKUTH IPO-
rpaMHoMy 3abesneueHHio. 3a poroMororo UML MoxHa po3poOutu Jie-
TaJTbHUM TIJIAH CHUCTEMH, IO BIAOOpa)kye HE TIUIBKH 11 KOHIENTyabHI
CJIEMEHTH, TakKi K CUCTeMHI1 (yHKIIi Ta Oi3HEC-TIpoIecH, a # KOHKPETHI
0COOJIMBOCTI peaiizailii, B TOMYy YHCJIl THIIHA, HAMMKCaHl CIeiaIbHUMU MO-
BaMH MporpamyBaHHsA. Mo)kHa po3poOUTH TaKOXK CXeMH 0a3 JaHHUX Ta MPO-
rpaMHI KOMIIOHEHTH 0araropazoBOro BUKOPUCTAHHS.

B 1996 pomi rpyna ymparminas 00’exktamu (Object Management
Group, OMG) 3BepHyach A0 CHUIBHOTH, SKa 3aiiMaliach po3poOKOI0 Me-
TOJAIB YNPaBIIHHS 00’ €KTaMU 3 MPOMO3UIIIEID CTBOPUTH CTAHIAPTHUM CHH-
TaKCHC JIJIs1 00’ €KTHOT'O OPIEHTOBAHOIO aHAJI3Y Ta BIJMOBIIHY CEMAHTUYHY
metamojenb. [lepmia Bepcist UML (UML 1.0) 3’sBunace y ciuni 1997 p. sk
BIIMOBIb HA 1110 Mporo3uilio. Ilicns ii oOroBopeHHs Ta 10pOOJICHHS B JIH-
cronaai 1997 p. Bepcist UML 1.1 Gyna ycminiHo 3aTBepAbKeHa Ta MPUHS-
Ta 0 BUKOPUCTAHHS MPAKTUYHO BCiMa HAMOUILIIMMHM KOMIAHIIMUA — BH-
poOHuMKamu mporpamuoro 3aoesmeucHus (Microsoft, IBM, Hewlett-
Packard, Oracle,Sybase Ta in.). KpiM TOr0o, mpakTu4HO BCi CBiTOBiI BUPOO-
nukn CASE-3aco6iB, kpim Rational Software, 3asBuin mpo roToBHiCTb -
TpuMku UML y cBoiX npoaykrax.

Teopii UML nogaroTh ii Ik MOBY ISl BUBHAUYEHHSI, TTOJIaHHS, IMPOCK-
TyBaHHsI Ta JIOKYMEHTYBaHHS MPOTPAMHUX CHCTEM, O13HEC-CUCTEM Ta 1H-
mmx pizaux cucteM. UML Bukitouae: HoTaio ta meramojens. Horaiis €
CYKYITHICTIO Tpa(iyHUX 00 €KTIB, IKI BAKOPUCTOBYIOTHCSI B MOJEJISIX, BOHA
€ CHHTAaKCHUCOM MOBH MoOJeNtoBaHHs. JJig MeTanpHIIIOro 03HaAHOMIICHHS 3
KJIFOYOBUMU TIOHSTTSAMH, CEMAHTUKOIO Ta mpolecoM BukopuctanHs UML
MO>KHA TIopeKoMeHyBaTH [32].

OCHOBHI NPUHIMIIN Ta KOHIeNTYyaJbHi 3acaau CASE-TexHoso0rii

TengeHiii cydacHux iH(OpPMAIIHHUX TEXHOJOTM BEAYTh O IMOC-
TiiHOrO ycknagHeHHs 1Hpopmaniitnux cucteM (IC), 1mo cTBOPIOIOTHCS B
pi3HUX ranay3sx ekoHoMiku. [Ipu ctBopenHi /C AOCUTH MIMPOKO 3aCTOCO-
BYBIM CTPYKTYPHY METOJOJOTIO. Aje ii BUKOPUCTAHHS JJIsl MPOEKTY-
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BaHHs /C BUKJIMKAJIO psAll MpoOJieM, 3yMOBJICHUX, 30KpeMa, 3HAYHUM 00-
CSATOM PYYHOI pOOOTH:

— HeaJIeKBaTHa crierugikailisi BUMOT;

— HE3/IaTHICTh BUSBIISATH IOMUJIKUA B IPOCKTHUX PIIICHHSX;

— HM3bKa SKICTh JOKYMEHTallli, [0 3HUXKYE eKCILTyaTalliiiHl Bjiac-
THUBOCTI,;

— 3aTSDKHUM [TUKIT T HE3a10BUIbHI Pe3yJIbTaTH TECTYBaHHS.

[lepepaxoBani Bullle TPOOJIEMU CIOHYKalWd JO MOSBU MPOTrPaMHO
TEXHOJIOTTYHUX 3aco0iB cneniansHoro tuny — CASE-3aco0iB, mo peaiti-
3ytorb CASE-TexHosorito crBopenHs Ta cymnpoBokenHs IC [30, 31].
Tepmin CASE (Computer Aided Software Engineering) (koM toTepHa Iti-
ATPUMKA 1HXXEHEPil MPOrpaMHOro 3a0€3MEUeHHs ), a 3a 1HIIOK BEPCIEID —
Computer Aided System Engineering (koM toTepHa miATPUMKA iHXKEHEPIT
CHUCTEM)) BUKOPHUCTOBYETHCS 3apa3 y JOCUTh ITUPOKOMY po3yMiHHI. Huni
i TepminoM CASE- 3acobu po3yMitoTh IIporpaMHi 3ac00H, IO MIATPHU-
MYIOTh TPOIECH CTBOPEHHS Ta cymnpoBokeHHs IC, BpaxoByroun aHaii3
Ta (HOPMYJTFOBaHHSI BUMOT, MPOEKTYBaHHS MpukiaaHoro [13 (mogaTki) Ta
0a3 maHWX, TEHEpYyBaHHS KOy, TECTYBaHHsS, JOKYMEHTYBaHHS, 3a0e3Ie-
YEHHS SKOCTI, KOH(irypaiiiine KepyBaHHs Ta YIPaBIIHHS MPOEKTOM, a
TaKO 1HIII IIPOIIECH.

Cyuacni CASE- 3aco0u OXOIUTIOIOTH IIUPOKUM J11ana30H MiATPUMKHU
YUCJIEHHUX TEXHOJIOT1A MPOEKTYBAHHS: B1Jl IPOCTUX 3aCO0IB aHAII3Y 1 J10-
KYMEHTYBaHHS JI0 TTOBHOMAacITaOHUX 3aco0iB aBTroMmatu3arii. o CASE-
3ac00iB HajekaTh SK BIAHOCHO [IE€IIEBlI CHCTEMH ISl MEPCOHATBHUX
KOMIT FOTEPIB 3 JykK€e OOMEKESHUMU MOXKJIUBOCTIMHU, TaK 1 JIOPOT1 CUCTEMHU
JUI. HEOJTHOPITHUX OOYHMCTIOBAIBHUX IIATGOPM 1 OMNEpaliifHuX cepejio-
Bull. Tak, cydyacHUM PUHOK MPOrpaMHUX 3aCO0IB HApaXOBY€ OJIM3BKO
300 pizaux CASE- 3ac00iB, HAUMOTYXHIII 3 SIKUX MEBHOI MIPOIO BHUKO-
PUCTOBYIOTHCS TIPAKTUYHO yCiMa TPOBITHUMH 3aXigHuMH pipmamu [9].

CTpyKTypHE MOJEJTIOBAHHS

Sk 3a3Havasiocs padiiie, ICHYIOTh KiJbKa MIAXO/IB A0 aBTOMAaTU30-
BAHOTO aHaNI3y CKJIAJHUX CHCTEeM. Barome Micie cepen HUX IMOCIIae
CTPYKTYpHO-(YHKI[IOHAJIbHE MOJICTIOBAHHS, SIKE OTPUMAIO CaMOCTIMHHMA
PO3BUTOK Ta Ma€ JOCHUTH MOMYJSPHI peanizalli B KOHKPETHUX TEXHOJIOI1-
X Ta IPOTrpaMHUX MPOIYKTaX.

CtpyKTypHO-(PYHKIIIOHATBHE MOJICIIFOBAHHS 3alI0YaTKOBAHE y TEOPIi
aBToMaTuyHoro ynpasiiHas (TAY), ne Oyno po3BUHYTO amapar, 110 Mic-
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TUTh HE TUIHKU MpaBuUja YTBOPEHHS 1 MEPETBOPEHHS, a ¥ JOCUTH 3arajibHy
METOJIOJIOTII0 aHalli3y 1 CHUHTE3y CTPYKTYpHHX cXeM. Xoda JUHaAMIdHi
CTPYKTYypHO-PyHKIIIOHAIBbHI cxemMu TAY MarTh MHUPOKI MOKIMBOCTI JJIsI
aHai3y HENEpPepBHUX, JIHIMHUX TUHAMIYHMX CHUCTEM, IO OMHUCYIOTHCS
nudepeHIIMHIMEA PIBHSIHHSIMA, BOHH TOTAHO MIAXOIATH ISl OITMCYBaHHS
MPOIIECIB Y OpraHizalliiHUX CUCTEMAXx, JIe 3B’ SI3KM MK OKPEMHUMHM OJIOKa-
MU MarTh Ha0araTo MUPIIMKI 3MICT 1 PIIKO MOXKYTh OyTH 3BEJICHI JI0 Jie-
K01 QyHKIIIT yacy (CurHamy).

[Tonanpiinii pO3BUTOK CTPYKTYPHO-(DYHKIIOHAIBHOTO MOJICJIIOBAH-
HSl TOB’SI3aHUM 13 BUHUKHEHHSM aBTOMATH30BAaHMX CUCTEM YIPABIIIHHS
BUpoOHUIITBOM. 3arajomM ACY BUKOPUCTOBYIOTH MOBY CTPYKTYpPHO-
(YHKIIIOHAJIBHOTO MOJICJIFOBAHHSI, SIKa 3aCTOCOBYETHCSI IIPU CUCTEMHOMY
aHaji31 1 MPOEKTYBaHHI ABTOMAaTU30BaHUX OPraHi3aliiHUX CUCTEM.

CyyacHl METOJIM CTPYKTYPHO-(DYHKIIIOHATLHOTO aHaJI3y 1 MOJEIIO-
BaHHS CKJAJHUX CUCTEM OyJiM 3aKiaJeHl 3aBIsgKu mpaisM mnpodecopa
MacadyceTchbKoro TexXHoJIOryHOro 1HCTUTyTy [yrnaca Pocca. Po3Butok
i€ OmMUCYBaHHS CKJIAgHUX OO ’€KTIB AK 1€papXiuHMX, OaraTOpiBHEBHUX,
MOAYJBHUX CUCTEM 3a JOTIOMOTOI0 HEBEJTMKOTO HAa0Opy TUIOBUX E€JIEMEH-
TiB nipuBiB 0 mosieu SADT (Structured Analyses and Design Technique),
110 B JOCIIBHOMY IEpeKIal 03HAYA€ 'TEXHOJIOTIA CTPYKTYPHOI'O aHAI3Y
1 MPOEKTYBaHHSA' 1 € METOJIOJIOTIEI0 CTPYKTYPHO-(YHKIIIOHAIBHOTO MOJIe-
JIOBaHHS ¥ aHami3y ckianuux cuctem [33]. 3 wacy cBoei nmosisu SADT mo-
CTIMHO YJIOCKOHAJIOBAjacsd 1 IMIMPOKO BUKOPUCTOBYBaJacs JJisi €(DEeKTUB-
HOT'O BUPIIIEHHS LJIOTO Py IpoOiIeM.

[lepmoro pucoro, mo Bupizasie SADT meTonosorito, € NPUHIUI T0-
OyZ10BM MOJIeNl 3BepXy BHM3. el mpuHUMN 03HAYae, 10 MOKHA MOYHHA-
104U 3 JIOCUTh MPOCTHUX MAKPOEKOHOMIYHHMX MOJENIE PO3BUTKY CEKTOPY
€KOHOMIKH B IIJIOMY YW OKPEMOI Taimy3i, IINTH, KO MOTPIOHO, 10 OKpe-
MHUX TEXHOJOTIYHUX mpolueciB. [Ipy 1poMy BIMOBIAHO A0 MPU3HAYCHHS
MOJIeNIl Ha KO’KHOMY PIBHI MOKHa c(OpMYJIIOBaTH OOTPYHTOBAaHI BUMOTH
1010 11 TOYHOCTI.

Jpyroto pucor € MOXJIMBICTh YTOUHIOBATH (J€Tali3yBaTH) MOJENI
3a A0MOMOrow po3kpuTTss SADT-010KiB BHUIIOrO PIiBHA il€papxii, HOBI
HITPUXU 32 HEOOXITHOCTI MOXYTh OyTH J0J1aHl 0€3 3MIHM TUX MOJEIIEH,
1o Bxke mooOymoBaHi. Y Takuii ciocio SADT peanizye iepapxiune, 6arato-
pIBHEBE MOJICJIFOBAHHS, 1 11€ € 11 BIIMIHHICTh BiJl BIJOMUX IT1IXO/IIB.

TpeTporo ocobmuBicTIO MOjentoBaHHSA Ha ocHOBI SADT € Moxin-
BICTh OJHOYACHO 31 CTPYKTYPYBaHHSM MPOOJIEMU PO3POOIATH CTPYKTYPY
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0a3u gaHWX, a TOUHIiIIe — 0a3 JaHWX, TOMY III0 Ha PI3HHUX PIBHIX i€pap-
X1YHOTO MOJICTIOBAHHS JOLUIBHO MaTH OKpeMi 0a3u JaHuX. Y IMakeTi
DESIGN/IDEF aBTomMaTH30BaHO mpoIiec OMuUCy 0a3u JaHMX, IO BiIANOBI-
nae cTpykTypi moaeni. OTxe, 0OTHOYACHO 3 1EPAPXIYHOI0 CTPYKTYPOIO MO-
7Nl OJIEPKYIOTh 1 CTPYKTYpY po3mnoiiieHoi 0a3u gaHux. s mopento-
BaHH 0a3 JaHUX BUKOPUCTOBYIOTH MOBY SGL.

OTxe, MOXHA 3pOOMTH BHCHOBOK, IO 3aCTOCYBaHHS METOMOJIOTTi
SADT pnae 3mory yHiikyBatH pi3Hi OJOKH MOJEII CKIATHOT CUCTEMH, PO-
3MOAUIMTH TIPOIEC CTBOPEHHS MOJIEN1 1 00’ €THATH OKpEeM1 MOAYJI B €TUHY
lepapxiuyHy AUHAMIYHY MOJIEIIb.

8.4 IIporpamMHi 3aco0u 3a0e3me4eHHsI AaHAJII3Y TaHUX

AHaJ3 aHUX € HEB1JI €MHOIO YACTUHOIO TMPOIIECY JOCHIIPKEHHS CHC-
TeM Oy/b-sikoro Tuily. Bci Ha3BaHi Bulle 1HPOpMAIliiiHI CHCTEMU aKTUBHO
BUKOPHUCTOBYIOTh JlaH1 pi3HOro TuUIly. ICHye OaraTo KJIacCMYHMX METOJIB
aHajizy, Kl 0a3ylThCS Ha MaTEeMAaTHYHOMY amapari (MaTeMaThU4Ha CTa-
THUCTUKA, MaTeMaTUYHE MPOTpaMyBaHHs, JIiHIITHA anredpa TOIO) Ta 4yI0-
BO ce0e 3apeKOMEH]IyBaJIM MPOTATOM CBOTO ICHyBaHHs. Po3risiHemo cy-
YacHI MporpaMHi 3aco0H, K1 al0Th MOKJIMBICTh MPOBECTH MOBHOILIIHHUI
MaTEMaTUYHUN Ta CTATUCTUYHUN aHaJIl3 JTaHUX.

Ha punKy nporpaMHux 3aco0iB iCHy€ HaJ3BHUYaTHO BEIUKa KiIbKICTh
J0IAaTKIB, SIK1 IPOTIOHYIOTH JOTMIOMOTY Y PO3B’s3aHHI 3a7a4 aHaJli3y JaHUX
K y MAaKETHOMY PEXHUMI, TaK 1y BUIIISIAL 010110TeK (PYHKIIIH, sIKI MOXKHA
BUKOPUCTOBYBATH B 1HIIUX MPOrpaMHUX MpoaykTax. KopoTko oxapakre-
PU3YEMO HAUTIOMYJISIPHIII Ta (YHKI[IOHAJIBHO MOBHI 3 HUX:

— Matlab Bix Math Works — kommr’rorepHa 000JIOHKA JIJIs IHTEpaK-
TUBHUX Ta KOMaHJIHMX OOUYMCIICHB 1 Bizyami3ailii. Bona 00’enHye B cobi
YUCEeIbHUN aHaji3, onepanii 3 MaTpUISIMU, CUTHAJIbHI TIpoLiecH Ta rpadi-
KU B 3pyYHOMY [JI1 BUKOPUCTAHHSI CEPEHOBHUILI, 1€ 3a7ayl Ta PO3B’SI3KU
NOJAIOThCSl Yy MaTEMAaTUYHOMY 3aluCy 0€3 BUKOPUCTAHHS TPAIUIIINHOIO
porpaMyBaHHSI.

— Mathematica Big Wolfram — Budepraa koM’ roTepHa cuctema Jyist
YHUCEIbHUX, CHMBOJIBHUX Ta rpadiuHux oOYUCIeHb 1 Bizyamnizaiii. [HTepa-
KTUBHUM OOYMCITIOBAILHUM Ta TpadiuyHUM IHCTPYMEHT i3 BOYJOBAHOIO
MOBOIO ITPOTrpaMyBaHHs JJIs MIBUIKUX Ta TOUHUX po3B’sA3KiB. [Hpopmairito
MOKHA TI0/IaBaTH K Y 3BUYAaHHOMY MaTeMaTHYHOMY TOJaHHI, TaK 1 y BU-
sl QYHKIINA 3 BUKOPHUCTaHHSM BOYJIOBAaHOI MOBH IPOTrpaMyBaHHS.
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EnexTpoHHMiT JOKYMEHT ITi€i KOMIT FOTEPHOI CUCTEMU, SIKW HA3UBAETHCS
notebooks (3ammcHa KHUKKA), JOMTOMAra€ KOPUCTYBa4eBi CTBOPIOBATH TEK-
CTH, 3/IIMCHIOBATU OOYUCIICHHs, OyyBaT rpadiku Ta aHiMallito Jyisl TeX-
HIYHOTO 3BITY 4M Mpe3eHTaIlli poOoTH. [CHY€e TaKOX) MOKIUBICTH IMiJIKJTIO-
YCeHHS JI0JIATKOBUX IMAKETIiB 3a TIOMOMOroro TexHosorii Add-ons.

— S-PLUS Bix S-PLUS — iHTepakTUBHE TpOrpaMHE CEPEOBUIIE IS
aHami3zy ganux. S-PLUS MicTuTh: 00’ €KTHO-OpiEHTOBaHY MOBY IIpOrpamy-
BaHHS, yHI(DIKOBaHY mapagurmMy IS JOCTIIKEHHS CTaTUCTHYHUX MOJe-
Jei Ta TUCs41 BOYJJOBAaHUX CTAaTUCTUYHUX 1 rpadiyHuX QyHKITIN.

— SAS Big SAS Institute — inTepakTHBHE Ta KOMaHHE MPOTPaMHE Ce-
peIoBHIIE, III0 YTBOPEHE 3 MOJYJIIB JJIsI TOJIOBHOTO aHATI3y JaHUX, CTa-
TUCTUKU Ta HamucaHHS 3BITIB. SAS Takoxx 3a0e3nedye MigKIIOUeHHS 10
0a3 nganux ORAKLE ta INGRES, anani3 yacoBux psjiB Ta NpOTHO3yBaH-
Hs1, KOJIbOPOBI Tpadiku, MaTpUYHE MPOTPaMyBaHHS Ta PO3BUHEHY CTaTHC-
THKY, 3a0€e31euy€e eKCIepTHY MiATPUMKY.

— SPSS Big SPSS Inc. — oguH 13 HAUMOTYXXHIMINX, ajie W JOPOTHX,
CTaTUCTUYHUX MakeTiB. Mae 3pyunuit iHTepdeiic. MicTUTh JOCUThH MOB-
HUW HaOlp cTaTUCTUYHUX (ycbhoro moHana 60) ta rpadgiyHUX OpoLEaAyp, a
TaKOXX IPOIEAYp JJIsI CTBOPEHHS 3BiTiB. Mae BOymoBaHuii 3aci0, 1Mo BH-
KOHY€ 1HTEJEKTyalbHy (YHKIIII0, HAMPUKJIAJ] TOSICHIOE KOPHCTYBAudeBl,
Ky CTaTHCTHKY Kpallle 3aCTOCYBAaTH B KOXKHOMY KOHKPETHOMY BHIIAJIKY.

— Statistica Bix StatSoft /nc. — naitz0amancoBaHimMii 3a CIIiBBiIHO-
HIEHHSIM «IOTY>KHICTB/3pYUYHICTh» MaKeT. Mae MUpPOKUi CIeKTp (PyHKIIIO0-
HaJIbHUX QJITOPUTMIB 1 MOTYXHY TpadiKy, a TAKOXK BIAMOBIIHI 3aC00U IS
penaryBanHs rpadiuHux matepianiB. KopuctyBady Mae 3HaTU CTAaTUCTHUHY
TEPMIHOJIOT110, X04a AyKe 00’€MHA JIOBIIKOBA CUCTEMA JIa€ 3MOTY JOCUTh
MTOBHO 03HAWOMJTIOBATHUCS 3 AJITOPUTMAMHU, 1110 BUKOPHUCTOBYIOTHCSI.

SABJIAHHA JJIA1 CAMOIIEPEBIPKU 3ACBOCHH A 3HAHD

1. o npuBeno 10 po3poOKH Ta CTBOPEHHA 1H(POpMAIIHHUX MOJE-
Jeil MANpUEMCTB Ta iX MIJACUCTEM HA OCHOBI BHKOPHUCTaHHS
KOMIT FOTEPHUX T€XHOIOT1i?

2. Slka ctpareris po3BuTky ACY HaOyna nepeBaru OCTaHHIM 4acoMm?

3. o BiAHOCHUTHLCS 0 TOJOBHUX KOMIIOHEHTIB YIPABIIHCHKUX 1H-
dbopmaniiinux cucrem (YIC)?

4. BuszHauTe PI3HULIO MDK CHUCTEMOIO MIATOTOBKH NPUUHATTS pi-
mieHHs (CIIP) Ta ynpasnincekux iHGopmaniiaux cuctem (YIC).
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5. Ilpoanani3yiite, 4uM BIJIPI3HAETHCS MOOYAOBa €KCIIEPTHHUX CHC-
TEM BiJ] CHCTeM OOpOOKH JaHUX.

6. IlosicHiTh TeHAeHIIIO, sIKy peani3ytoTb CASE-TexHomorii cTBO-
peHHsA Ta cynpoBokeHHs [C.

SAIIMTAHHA JI51 CAMOKOHTPOJIIO

1. Ha3BiTh OCHOBHI MIJACUCTEMHU MIAMPUEMCTB, IJIsI AKUX, B OCHOB-
HOMY, pO3pOOJISIIOThCS 1H(pOpMalIiiiHI MOEI.

2. 1o sskoMy NpUHLUITY TOAUISIOTHCS Ha MEBHI TUMH 1HGOPMaIliiHI
MOZEI 711 PI3HUX MIJICUCTEM MIIMPUEMCTB?

3.4k1 iHpopMaIiliHi CUCTEeMHU € HaHOUIbII PO3MOBCIOKEHUMH 1 SIK
BOHU Ha3UBAKOTHCS?

4. Ha3BiThb siki [C 3aCTOCOBYIOTHCA 11 MPUMHSTTS PIIICHb.

5. st woro npusHaveHi excneptHi cuctemu (EC)?

6. 3 AKMX OCHOBHUX KOMIIOHEHTIB CKJIaJa€ThCsl TUMoBa ctatuuna EC?

7. B sskomy BUIIQJIKy KOMIT FOT€pHI MO/I€JI1 HA3UBalOTh IMITAIllHIHUMH
MOIEIAMMU?

8. lllo Haifuacrimie po3yMIiIOTh 1] KOMIT FOTEPHOIO MOJCILIO?

9. [lnsg voro npusHavueHa YHidikoBana MoBa MojemtoBanHs (Unified
modeling language, UML)?

10. o 3apa3 po3ymiroTh mig Tepminom CASE-3acobu?

11. JInsa goro mpm3HaueHa cuctema SADT (Structured Analyses and
Design Technique) — «rexHo10TisI CTPYKTYpPHOIO aHaITi3y 1 MPOSKTYBAHHS»?
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PO3/1L1 9

BUKOPUCTAHHSA MOJEJIEA JIHIMHOT O
IMPOT'PAMYBAHHSI JJI51 PILNEHHS
ONITUMIBAIIMHUX 3ATAY

9.1 3arajbHa MAaTEMATHYHA MOJIeJIb JIHIHHOTO
NporpamMmyBaHHs

9.1.1 Ilocmanoexa 3a0aui J1iHIEIHO20 NPOZPAMYBAHHA

CucreMHnii aHaJmi3 — METOJ JOCHIPKCHHS MPOIECIB (DYHKIIIOHY-
BaHHS CKJIAJIHMX CUCTEM Ha OCHOBI1 MOJICJIFOBAHHS 1 HAINpaBJICHUN Ha T1JI-
BUIIICHHS iX €peKTUBHOCTI (ynockoHaaeHHs ). OMHUM 3 OCHOBHUX METO/IIB
YAOCKOHAJICHHS POOOTH CHUCTEM € TOIIYK €()EeKTUBHHUX YINPaBIIHCHKHUX
piieHb. OJIHUM 3 HANPSIMIB, SIKUM BUKOPHUCTOBYETHCS B CUCTEMHOMY aHa-
Ji31 7151 TIOIIYKY Ta OOIPYHTYBAHHS MPUUHATTS €PEKTUBHUX PILICHb IO
YIPaBIIHHIO MIATPUEMCTBAMU, € JTOCTIKEHHS ONepalii.

JocaixxkeHnHss omepamiii — 1€ OPUKIAJHUKA HampsM, IO BUBYAE
CrocoOu BAOCKOHAJICHHS 1 MIJBUINEHHS €(hEeKTHUBHOCTI Oprasizaiiii, mia-
HYBaHHS 1 YIIPABIIIHHS B PI3HUX CUCTEMAX Ha OCHOBI KUJIbKICHUX METO/IIB.

Haii611p111e po3noBCIOIKEHHS 3HaX0ISITh ONTUMI3allliHI 3a1a4l. 3a-
Ja4ya OMTUMI3allil B 3arajJbHOMY BUIAJKy BKJIIOYA€E TPHU CKJIAIOBI:

— IUIbOBY (PYHKIIIO (KpUTEpIi ONTUMI3ALII);

— 0OMEKEeHHS

— IpaHUYHI YMOBH.

Kpurepiii ontumizanii (niiboBa GyHKIis]) MOKa3ye BIUIMB 3MiH-
HUX Ha BEJMYUHY KPUTEPIilO, sIKa MOBMHHA OyTH MiHIMi30BaHa ab0 Mak-
CHMMI30BaHa 3aJIe’KHO Bl BUOPAHOI METH.

OOMe:keHHsI BUBHAYAIOTh ICHYIOU1 3B’ SI3KM MK 3MIHHUMH, KOHKpE-
THI 3HAUEHHS KUX HEOOX1THO 3HAWTH B pe3yJIbTAT] PIILICHHS 3a/1aul.

I'pannyHi yMOBH NOKa3ylOTh TPAHUYHO JOMYCTUMI 3HAYEHHS 3MIH-
HUX, SIKl BOHH MOXKYTh IPUNHATH B PE3YyJIbTATl PIIICHHS 3a]1a4l.

MHOXX1Ha 3Ha4Y€Hb 3MIHHUX, SIKI MU ITYKAEMO 1 K1 3aJI0BOJIbHSIIOTH
IPAaHUYHUM YMOBaM 1 OOMEXXEHHSM, Ha3UBAIOTh JOIMYCTUMHUM PillIeHHAM
3ajavi, y SKOMYy IMOTIM HEOOXiqHO 3HAWTH 3HAYCHHS 3MIHHUX, SIK1 3a0€3-
MeYyITh MaKCUMalIbHE (MIHIMaJIbHE) 3HAUYCHHS IIUTBOBOT (DYHKIITIT.
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3aiadi MOMIyKy 3HAYEHb MapameTpiB, 10 3a0e3MeYyI0Th EKCTPEMYM
byHKINT 32 HASBHOCTI OOMEKEHb, HaKIaJCHUX Ha apryMEHTH, HOCSTh 3a-
raJibHy Ha3BY 3aJl1ad MaTeMaTUYHOTO TIPOrpaMyBaHHsI.

Cepen 3amau maTtematuyHoro nporpamyBanHsi (MII) naitmpocrimu-
MU € 3aj1ad4i JiHiitHOTO nporpamyBanHs (3JIIT), mis skux XxapakTepHo, 110:
MOKa3HUK €(PeKTUBHOCTI (1171b0Ba (YHKI(IS) JIHIHHO 3aJI€KUTh BIJ €Jie-
MEHTIB PIIICHHS; OOMEXXEHHS, 110 HAKJIAJAI0ThCS Ha €JIEMEHTH PIIICHHS,
MarOTh BHJ JIHIMHUX pPIBHOCTEH, a00 HEPIBHOCTEH MO0 €JIEMEHTIB
pIILLICHHS.

3araqbHa MaTeMaTHUYHA MOJIENIb BUPOOHUYMX MPOIECIB 1 SIBUII, IO
MarOTh JIIHIAHI 3aJI€KHOCTI, 3alMUCYEThCSA Yy BUTJISA/I 3arajibHOI 3aaadil Jii-
HifiHoro niporpamyBanHs (33J1I1) 1 momaetses y Buriszai [37, 38 ]

3HaiiTH MakCUMyM (MiHIMYM) (PYHKIIIT METH

Z =C X +CoXog +C3%3 +...+CiXi +...+C X, > max (min)  (9.1)

17

3a YMOBU OOMEXEHb

allxl +a12X2 +... +a1ij +... +a1an {S, Z, :} bl

X FapXy t.. A Xj .. X, {£, 2, =} b

j

< (9.2)
X tappXy e X+ +anX, {£, 2, = b

A\

amX  tamaXp . HamX; +e +amX, {<, 2, =} by

j

.

1 TPAHUYHUMH YMOBaMH

X 20, X, 20, ..., X;

20, .., %, 20. (9.3)

3B1JICH HEOOXIIHO 3HAWTH 3HAUEHHS 3MIHHHX, SIKI 3aJI0BOJILHSIIOTH
ymoBH (9.2), (9.3), Toxi sk minboBa GYHKIIS MpUIMae eKcTpeManbHe (Mi-
HIMaJbHE 200 MaKCUMaJlbHE) 3HAYEHHSI.

3agady JIETKO MPUBECTU 0 KAaHOHIYHOI (popmu, TOOTO AO TOTO BHU-
sy, Ko B cuctemi oomexenb (9.2) Bci by (i=1, 2, ...,m) HeBix eMHi,
a BC1 OOMEXXEHHS 3aMKcaHi pIBHOCTIAMHU.

JIns bOoro HEOOXigHO: SIKIIO sKech D; Bia €MHE, TO MOMHOXKHBIIH

i-08 obmexenHst Ha (-1), oTpEMaeMo B IpaBiii YaCTHHI BiJIOBiIHOI He-
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PIBHOCTI JI0JIaTHE 3HA4YeHHs (IIPH IIbOMY, SIKIIIO 1€ HEPIBHICTH, HEOOX1THO
3HAK HEPIBHOCTI MOMIHATH Ha MIPOTUICKHUMN).
Konu i-04 0OMeKEeHHS Mae BU/]L HEPIBHOCTI:

Q1% + 82X+ + X+ 8 Xy < by, TO FiOTO 3aBXKAM MOXKHA IPUBECTH

70 PIBHOCTI, SIKIIIO BBECTH JOJATKOBY 3MIHHY Xp,1, OJACPKHMO PSJIOK | Y
BUDISAL 341X +@j2Xp + ...+ §jXj +... +@p Xy + X1 = by AHanoriuuo, 06-

MCIKCHHS BUAY aklxl + ak2X2 +...+ akj Xj +...+ a.kn Xn > bk MOXHa IIPpUBCC-

TH IO PIBHOCTI, SIKIIO BiJl WOTO JIBOi YaCTWHU BIJAHSATH, BBEJICHY HOBY
3M1HHy Xn+25 TOOTO A1 X + o Xy +...+ akj Xj +.o A Xy Xy = bk .

Otxe Oyap-saky 3agady JIII MoxHa 3amucaTl y BT/l TaKoi KaHO-
HIYHOT hopMu:

3HaiTH MakcUMyM (QYHKIIT METH

Z =C X +CyXg +C3%3 +...+C; X; +...+CpX,; = MaxX (9.4)

17

32 YMOB

allxl +a12X2 +... +alj X +... +a1n Xn + Xn+1 - bl

J
8.21X1 +a22X2 +... +a2ij +... +a2n Xn +Xn+2 - b2

Vo , (9.5)
ailxl +ai2X2 +... +aij Xj +... +aian +X 4 = bi

AmX  tamaXe oo HaAnX; e FamnXn  HXpem =0y

\

X220, X,20,.., X; 20, .., X,20. (9.6)

J

3amadyy MOXKHa BUPIIIYBaTH Ha MIHIMYM, SKII0 Z TOMHOXWUTHU Ha
(-1), Tomi MOXHa 3aIUCATH:

max (Z) =min(-Z) = min(-C;X; -CyXy - C3X3 =...=Ci Xi =...=CXpy) -

17
9.1.2 @opmu 3anucy mooeneii 3a0au AiHIIHO20 RPOZPAMYBAHHA

Mopeni 3amay JiHIMHOTO TPOTpaMyBaHHS 3pY4YHO 3aIlllCyBaTH 3a
JOTIOMOT 00 3HaKy CyMH
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3a YMOB

[le komnakTHimow € 3anuc 3JII1 y BEKTOpHO-MaTpUYHOMY BUTJISIAIL:

Z =CX - max

3a YMOB
AX = A,
X 20,

ne C=(¢,C,,C5,...,C j ,..,Cy) — BEKTOp KOe(iIlieHTIB MpU 3MIHHUX LiJIbO-

BO1 (DYHKIII;

all, a12, a.13, vany alj, seny aln
321, a22, a23, vany a.zj, “rey a2n
A:{aij}: — Marpuns
i1, 4o, dj3, very aij, veey dip
Anyr Am2y  Apas " a-mj 1 " Amn

KOe(]ilI€EHTIB MPU 3MIHHUX;

X1 b,

X = «. | ~ BEKTOp 3MIHHUX; Ay = b — BEKTOP BUIBHUX YJICHIB.
J i
Xn bm
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Yacto 3amaui JII1 3pydHO 3anucyBaT y BEKTOPHIN Gopmi:

Z =CX —> max

3a YMOB
AXy+ AoXo + AgXg + ..+ AjXj +..+ AgXy = Ay,
X >0,
a a a % j a
11 12 13 1n

a1 422 a3 ] A2n
N B S B VO [ W B B

a1 a2 %3 aj in

Am1 Am2 Am3 Amj 8mn

BEKTOPHU KOE(ILIEHTIB MPU 3MIHHUX.

9.2 BukopucTtaHHs MojeJieil JiHiHHOTro MporpaMyBaHHA
JJIS pillIeHHA 32124 onTUMi3auil rpagiyHuM MeTOA0M

9.2.1 I'eomempuuna inmepnpemauisn piuieHHA

I po3B’si3aHHS IBOBUMIPHUX 3a/ay JIIHIHHOTO MPOTrpaMyBaHH S,
TOOTO 3a7a4 3 JBOMA 3MIHHUMH, a TAKOX JACAKUX TPUBUMIPHUX 3ajad
3aCTOCOBYEThCS TrpadiyHUN METOJ, SIKUM IPYHTYEThCA HAa T€OMETPHU Y-
Hili 1HTepHpeTalii Ta aHaJITUYHUX BJIACTUBOCTSIX 3ajad JIHIMHOTO
nporpamMyBaHHS.

['eomeTrpuuny inTepnperanito 3JII1 po3riasHeMo Ha TAKOMY TPUKIIA/II.

Hexail peMOHTHUI NiApO3aUT MIATPUEMCTBA «XapKIBCBKUU 0O,
aBTOAOP» YXBAJIUB PIIICHHS IO 31MCHEHHIO PEKOHCTPYKIIli 1OpOTH, BU-
KOPUCTOBYIOUHM acPanbTOOECTOHHY CyMill TUMA «A» 1 Thna «By». JloBxuHa
peMOHTHOI AisiHKU He MeHIIe 20 kM. [Ipu nbomy HE0O0X1HO, BUKOpHUCTA-
T acabTOOETOH THUMA «A)» Ha AUISHIN JOBKXUHOI HE MEHIIE HIXK D KM,
cymimn Tumy «B» — Ha IUISHIN JOBXWHOIO HE MeHIIe 6 kM. TexHiko-
€KOHOMIYHI MTOKa3HUKHU HaBeeHi B Taou. 9.1.
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Tabnuys 9.1
TexHiK0-eKOHOMIYHI MOKA3HUKH PEMOHTY J0POTU

Ne | Texniko-exoHOMIYHI Moka3HUKHW 3 | Tum achansroberony | Hasauit pecypc,
n/n po3paxyHKy Ha 1 kM moporu A B JIOAMHO-/THIB
1 |Pyyna po0GoTa, JIOAHHO-/IHIB 21 27 750
2 |Mexani3oBaHa po6oTa, IO JUHO-THIB 32 22 800
3 Butpatu TuC. rpH./KM 21 17

Kpurepiem ontumizaiiii € MiHIMyM BUTPAT Ha BUKOHAHHS POOIT.

3anuiieMo €KOHOMIKO-MaTeMaTHU4YHy MOJIEIb BHUKOHAHHSI POOIT MO
yKJaganHo acanbTodeToHy TUMY «A» 1 TNy «B», BUKOPHUCTOBYHOUYU
HACTYIHI MO3HAYCHHS:

X — IIyKaHa JIOBKHWHA JIOPOTH, SIKYy HEOOXIHO yKJIacTh ac(aibTo-

OCTOHOM THUITY «A;
Xo — IIyKaHa JOBXHHA JOPOTH, SIKYy HEOOX1JHO YKIAcTu acgaibTo-

O0eToHOM THUITy «B».
3agaya JIHIKHOTO TPOTPaMyBaHHS MAaTUME BUTJIS/IL;

Z =21% +17X, — min,

ne Z — GyHKIls METH, 11€ BUTPaTH Ha BUKOHAHHS PEMOHTHUX POOIT, SIKi
HEOOX1IHO MIHIMI3yBaTH 32 YMOB:

JOBKWHA PEMOHTHOI JUISHKH: X + Xo = 20, (9.7)
pyuHa po0OoTa, TFOANHO-IHIB: 21X + 27X, <750, (9.8)
MeXaHi30BaHa po0oTa, MOINHO-THIB: 32X + 22X, <800, (9.9)

JloBKWHA AUISTHKH, SIKY HEOOXI1JTHO YKJIACTH:

achanbTOOETOHOM THUITY «A»: X =9, (9.10)
acanprodbeToHoM TUIY «B» X, =6, (9.11)
X{ 20, X, 20, (9.12)

[TocnioBHICTh pillIeHHS 3aAadl TpadiyHUM METOJOM MpPECTaBICHE

Ha puc. 9.1— 9.4,
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A X2
40—
30— [TiBIutommHa, B AKI1H 3a0BOJILHICTh-
Csl HEPIBHICTB X, + X, = 20
20
10—
X1
| o | | -

-20 -10 10 20 40 50

-10—

Jlinis npsimoi x, + x, =20
-20—

Puc. 9.1. IloOynoBa JiHii qis HepiBHOCTI (9.7) i BUAJIeHHS MiBIUIOIMHMN,
SIKA 32/10BOJIbHSIE I[I0 HEPiBHICTH

Pimenns 3amadi JIII MeTomoM reoMeTpuyHOI 1HTEpHpeTarii mo4u-
HAIOTh 3 TOOY/IOBU CUCTEMM KOOPJMHAT, Jie¢ MPUHMAEMO BiCh aOCIIHC SIK
X{, @ BICb OpJAMHAT MO3HAYUMO SIK X, .

OO6nacTe NOMYCTUMHUX PIIIEHb OTPUMAEMO TakKUM 4uHOM. KoxkHe
OoOMEXEeHHSI 3aJla€ MIBIUIONIMHY 3 TPAHUYHOIO MPSAMOIO, B SIKiM 3aJ0BOJIb-
HAIOTHCSI YMOBU oOMexxkeHHs. Hanmpukiian, po3riasinemo oOMexeHHs (9.7).
JIns BU3HAYEHHS MIBIUIONIMHU, B SIKIM 3aJ0BOJIHSIOTHCS YMOBH OOMe-
KEHHs, TOOyJIyeMo TpsiMy, sKa OyjAe BIJANOBIAATH PIBHSHHIO I[bOTO
oOmexeHHs. s 1bOro OOMEXKEHHS 3aluilieM Y BHIJISAl PIBHSIHHS
X; + Xy = 20, sixe BianoBigae popmyIi NpsMoi.
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[ToGyayemo 1110 mpsimy. JIJ1s 11bOTO HA CHCTEMI KOOPAUHAT HEOOX1I-
HO MOOYAYyBaTH JB1 TOUKH 1 MOTIM IIPOBECTU Yepe3 HUX JiHit0. {15 11boro

BUKOHAEMO HACTYIHI ii.

sl
b
21x, +27x, = 750
10—
Al
0 | | ‘>\“|l
-10 10 20 a0
(0.
10— |z + x, = 20
(0.7

Puc. 9.2. O0Me:xxkeHa IJIOIIUHA, IKA 3210B0JILHSIE
ooMe:keHHsIM: (9.7) i (9.8)

[Tpuitmaemo X =0, toxi 3 gopmymu 0+ X, =20 BHU3HAUaeMo, 1O
Xo =20. BigmigvaeMo Ha cUCTeMi KOOpPAMHAT TOYKY 3 KOOpJAWHATAMH
(0; 20). IMpuiimaemo, mo X, =0, Tomi X =20. Bigmiuaemo Ha cuctemi
KoopauHat Touky 3 koopauHatamu (20; 0). Byayemo npsimy Xq + X, = 20 i
BHU3HAYAEMO MIBILIONINHY, SIKa OMUCYETHCS HEPIBHICTIO Xq + Xo = 20. 3 mi-
€10 METOI0 B HEPIBHICTh MIACTABIISIEMO KOOPAWHATH SIKOICh XapaKTEPHOI
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TOYKHM ITUIOLIMHM, Hampukiax X =1 1 X, =1. Orpumaemo 1+1=2<20.

[le o3Hauae, 110 MIBIUIOIIMHA, B SKiM po3TalloBaHa Iid TOYKa HE 3a70BO-
JbHSE HEePIBHICTH (9.7).

L

r
50 -2

(9.9) (9.10)
—

X =5

3 \ 32x, + 22x, = 80(

(_’ T

N\

D

X, =0
T 10 —
(9.11
20 0 O
-10—

Puc. 9.3. ObsacTh gonmycTuMux pimens 3aaa4i — mHorokyTaunk ABCDE

Bubepemo Oyap — 5Ky TOYKY, SKa poO3TalloBaHa B 1HIIN
MiBIUIONIMHI, HANPUKIAJA, TOYKY 3 KoopauHatamu X; =15 1 X, =10,

orpumaemo 15+10=25>20. Ile o3nHadae, MO TMIBIUIONIMHA, B SKiH
po3TalioBaHa Il TOYKa 1 MHOXKHWHA TOYOK, sIK1 HaJieXKaTh 11K MIBIJIOIINHI,
3aJI0BOJILHAIOTH HepiBHICTH (9.7). BiamiTuMo mei (axkT HampaBIeHOIO
cTpinkoro (auB. puc. 9.1.).

PosristHemo HepiBHicTh (0OMexxeHHs ) (9.8). [ 11boro BUKOHAEMO
MOCHIJOBHICTh I JJIsi BUBHAYEHHSI KOOPJMHAT TOYOK, Yepe3 Kl MOKHA
npoBecTH mpsimy 21X + 27X, =750. 3 micto MeTor mpuiiMaemMo, Harpu-
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kian, X =0, Tomi X, =27,8, koopmunaru mnepmoi Touku (0;27,8).
[Tpuitmaemo X, =0, Tomi X =35,7, U0 BiAMNOBIAA€ KOOPAUHATI APYroi
touku (35,7; 0). [TpoBoarmo npsimy vepes 11i Touku (auB. puc. 9.2.).

50 —]

(9.9)
4

3

|

(9.10)

[r—

X =35

32y, + 22x, = 800

.
N

T T

20 D
I*
X, =6 VZ 1y +27x, =750
T 10 —
(9.11)
| |
-20 -10 0
10—

-20)—

Puc. 9.4. OnTumMasnbHe 3HaYeHHS HJIbOBOI (PYHKIIIT X

Bu3nayaemMo, B SKIf INBIUIOIIMHI 3aJ0BOJBHAETHCS OOMEKCHHS
(9.8). ns 11poro miJICTAaBUMO B HEPIBHICTh KOOPAMHATU OYJb - SIKO1 TOY-
KM, sIKa po3TalloBaHa HUx4e JiHii (9.8), Hanpukiaa, TOYKH 3 KOOpJUHA-
tamu (10; 10), orpumaemo 21-10+27-10=210+270=480<750. Ile
O3Hayae, 1110 MHOXXWHHU TOYOK, SIKI pO3TAIllOBaH1 B MIBIUIOUIMHI 3 TOYKOIO
(10; 10), 3amoBonbHAIOTH 0OMexkeHHs (9.8). Ilei (akT BIAMITHMO CTpiJI-
KOIO BIJIITOBIIHOT HampaiieHOCTi (puc. 9.2.).
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[InomumHa, sika 3HAXOAUTHCA MK JiHiAMH (9.7) Ta (9.8), 3a00BOJIb-
HSIE SIK OOMEXEHHIO X + X, = 20 Tak 1 oomexkeHHIo 21X + 27X, <750,

AHaoriyao OyyeMoO MiBIUIOIIWHM, K1 BIATOBIIAIOTE OOMEKEHHIM
(mepiBHOCTSM) (9.9) — (9.11). V pesynbTari nepeTuHy WX MiBIUIOIIUH
YTBOPIOEThCA 00JIACTh JIOMYCTUMHUX PO3B’S3KIB (pillleHb) 3aaadi (Ha
puc. 9.3. — maoroxytauk ABCDE).

I'pagientom ¢ynxmii (grad) f(X) HasuBaeThcs  BekTOp

of of :

\%1 (X): — ..., — |, sxumii Oynyerbes 3 Ttouku (0;0) 1 Bkasye
O0Xq X,

HampsM HalmBuamoro 3poctanHHs (yHkii. s moOynoBu rpagieHTy

HEOOX1HO B3ATH NOX1JIHI B/l HIJILOBOI (PYHKIIT ITO 3MIHHIA X; Ta MO Xj.

VY nminiiHIA GyHKIIT MeTH Z =CX +CyXo Il TOXITHI JOPIBHIOIOTH
koedimienTaM Tpu  BignoBimHux 3minHumx: grad Z =(c;;C,), ne
X; =Cy, X =C,. Y HamoMy npukiami X =C =21, a x, =¢, =17,

Hamnpsim 3poctanHs ¢yHKIIT BKazye HampsiM BEKTOpa Tpajdi€HTa,
sxuii 3aaaethes Big Touku (0; 0) mo touku (Cj, Cp), HAPSIM 3MEHIIICHHS
¢byHkii — 3BopoTHUi HanpsM: Bix (¢, C;) a0 (0; 0). Byayemo rpamieHt
GbyHKIT y BIAMOBIAHOCTI 3 KoopauHatamu Bia Touku (0,0) yepe3 TOUKy
(21, 17) puc. 9.4.

JI71s1 3HAXO/PKEHHSI MAaKCUMAJIbHOTO (MiHIMAQJIBHOTO) 3HAYeHHs (DyH-
KIIi1 METH HEOOX1THO MOOY1yBaTH JIIHIIO PIBHSL.

Jlinisn piBHSI — niHIA, OyJAyeThbCsl MEPHNEHAUKYJSIPHO TPATIEHTY. Y
OyIb-sKii Toulll moOyJ0BaHO1 JiHIT PiBHS (PYyHKIIISI METU MA€ OJHE 1 TEXK
3HaueHHs, [lepeMilnyroun JiHiI0 PiBHS MO TpaAieHTY MU OyJIeMO MaTH pi-
3H1 3HAYEHHS PYHKIIIT METH.

B 3agauax JIII BUKOpuCTaHHS rpajiieHTa CIPOULyE MOOYAOBY JIHIN
PIBHS 1 3HAXOJKEHHS ONTUMAJILHOTO MUIaHy (pimeHHs 3ana4yi). Jist qocs-
THEHHS MAaKCUMYMY JI1Hi1 piBHA (IIIJIbOBO1 (PYHKIIIT) HEOOX1THO MepeMiITy-
BATH JIIHIIO PIBHS 1O TpafdieHTy B Oik 3pocranns (Big Touku (0; 0) mo Tou-
K1 C;,Cyp, Mg JOCSITHEHHS MIHIMYyMY — B 01K 3MeHIIEHHs (Bia Cy; C, 110
(0; 0)) mo Tux mip, MOKHU JIiHIsA PIBHSA HE CTaHE JOTUYHOKO JIO MHOTOKYT-

HUKA JIONMyCTUMHUX pillleHb. B HamoMy npukiaai (QyHKLIST METH
Z =21% +17X, — min mparxe 10 MiHIMyMy, TOMY JIiHIIO PiBHS MU Tepe-

. . * cw .
MIIIyEMO y 3BOPOTHOMY HampsiMi 0 Toukd B (X ), B sAKi GYHKITIST METH
npuiiMe MiHIMaJIbHE 3Ha4YeHHs. {1 rpyOoro BM3HAYEHHS 3HAYEHb apry-
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MEHTIB OITyCKAa€MO MEPHEHIUKYISIPU Ha OCl X 1 X,, OTpPUMA€EMO iX 3Ha-
YeHHs. Y HAIlOMY BUNAIKY X =5, X, =15 (puc. 9.4.).
JI71s1 TOUHOTO OOYMCIICHHS 3HaY€Hb apTyMEHTIB HEOOX1HO BUPIIIHU-

. . . * .
TU CUCTEMY PIBHSAHb NPSMUX, K1 IEPETUHAIOTHCA y Toulll X . Lle mpsimi:
X + X9 = 20;

BupimmBUIN 110 CUCTEMY PIBHSIHb OTPUMAEMO X =9 ; Xo =15,

BucHoBOK:
[inboBa ¢yskiis Z =21% +17X, — Min npuiiMae npu 3HAYCHHSIX

(X, =5 ta X, =15) onTumanbHe (MiHIMaIbHE) 3HAYCHHS 1 OyIe JOpiBHIO-
Batn Z =21-5+17-15=105+ 255 =360 Tuc. rpH.

9.2.2 Aneopumm zpaghiunozo memoody piwienna 3a0ay JiHIIHOZO0
nPOZPaAMYGAHHA

Anroput™m rpadiunoro metoay pimenus 3agad JIII ckmagaetses 3
HACTYIMHUX KPOKIB:

1. BynyeMo cucteMy KOOpPAMHAT 1 B HIM MpsAMI JiHIi, pIBHSHHS SIKUX
OJICP’)KYEMO 3aMIHIOIOYM B 0OMexeHHsX 3ajaui (9.2) 3Haku HEepiBHOCTEH
Ha 3HAKU PIBHOCTI.

2. BuzHayaeMo MIBIUIONIMHY, K1 3aJ0BOJBHAIOTH KOXKHOMY OOMe-
KEHHIO 3a/1a4i.

3. 3Hax0AMMO MHOTOKYTHHUK PIIICHHS 3ajadil JIHIHHOTO Iporpamy-
BaHHS (00JIACTh JOMYCTUMHUX PILICHB ).

N

4. bynyemo Bektop — rpanmieHT N =(Cj; C,), sKkuii 3amae Hampsm
301IBIIICHHS 3HaY€Hb LILOBOI (DYHKIIIT 3a/1a4i.

5. BynyeMo nipsamy CX; +C»X, = CONSt , Ky Ha3UBAIOTH JIiHIS PIBHA, 1

—
sKa OyIyeThCA K epHeHIuKysap A0 Bektopa N .

%
6. [lepemimaemMo iHIIO piBHSA MO TpadieHTy y HampsiMi Bektopa N

(m7s 3aga4l MakcuMi3ailii) abo B MPOTUIICKHOMY HampsiMi (Iu1s 3aj1a4 Mi-
HiMi3aIlil), JOKM BOHA HE CTaHE JOTUYHOI 70 SKOI—HEeOyab BEPIINHU
MHOTOKYTHHUKA JOMYCTUMUX PIIlI€Hb, JI€ 1IJIbOBa (PYHKIIIS J1OCATAE EKCT-
peMaibHOro (MiHIMaJIbHOIO YU MaKCUMAJIbHOI'0) 3HAYEHHS.
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/. Bu3znauaemMo KOOpAWMHATH TOYKH, B SKIH IUTHOBA (PYHKITIS TPH-
Mae MakcuManbHe (MiIHIMaJbHE) 3HAUEHHS, BUPIIIYIOYN CUCTEMY PIBHSIHb
JIBOX MPSAMUX, SIKI MEPETUHAIOTHCS B MM Toulll. OOYUCITIOEMO €KCTpeMa-
JbHE 3HAYEHHS IIJIbOBOI (PYHKINT B Ml TOYI, MIJACTABISIOYM 3HAYCHHS
3MIHHUX B PIBHAHHS IIJIbOBOT (DYHKIIII.

Y pasi 3acTocyBaHHS rpaiyHOro MeToay PO3B’SI3yBaHHH 32124
JIIHIHHOT0 MPOrPaMYyBAaHHS MOKJIMBI TaKi BUIIAAKH.

[{inboBa ¢yHKIisT HaOyBa€ MaKCUMaJIbHOTO 3HAYEHHS B BEPIIWHI A
MHOTOKYTHHMKA JOMYCTUMUX pitieHb (puc. 9.5.). MakcumanbHOTro 3Ha4eH-
H [IbOBa (YHKINS Jocsrae B Oyab-skii Toulli Bigpizka AB (puc. 9.6.)
Toni 3agava JIIT mae onHaKoBI MO CBOiM €(h)eKTUBHOCTI allbTePHATHUBHI OTI-
TUMaJIbHI IIJIaHH.

N A A Pl

i

3..‘1 :i..'l

Puc. 9.5. Puc. 9.6.

3ajgava JIHIMHOTO MPOrpaMyBaHHS HE Ma€ ONTUMAJbHHUX IUIaHIB!
puc. 9.7. — uutboBa ¢QyHKIIis HE oOMexeHa 3ropu; puc. 9.8. — cucrema 00-
MEKEHb 33/1a4l HECYMICHA.

X
2 Zmax — o
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Puc. 9.7. Puc. 9.8.

3amaya JHIMHOTO MpOrpamMyBaHHsS Mae ONTHUMAJILHUMN IUIaH 3a HEO0O-
MEKeHO1 001acTi qonyctumux pimens (puc. 9.9., 9.10.). Ha puc. 9.9. maemo
MakcuMyM QYyHKIII 111 y Toui B, Ha puc. 9.10. y Tourii B MiHIMyM.
1, Xy

Z max

Z min

=N

Puc. 9.9. Puc. 9.10.

[Ipy BUKOHAHHI HABYAJIBLHOTO 3aBJAHHSI JIJI1 CAMOCTIMHOTO PIllICHHS
3agau «Po3B’s3yBaHHA 3ajau rpadidyHUM METOJOM)» MOXHAa BUKOPHCTO-
ByBatH IIK (TexcroBuii pemakrop Word mis moOyaoBu pilieHb 3 Mac-
mMTa0yBaHHSIM CITKH 1 MacIITabiB 300pakeHb B IIJIOMY).

SAIIMTAHHA J151 CAMOKOHTPOJIIO

1. 3 AKMX CKJIQIOBUX B 3arajlbHOMY BHUMIAJKY CKIIQJA€ThCA 3ajada
onTuMI3aIi?

2. Ha 1m0 Bka3ye 1iuiboBa (yHKITISI?

3. IIlo Bu3HAYarOTh OOMEKCHHS?

4. Ha 110 BKa3yoTh I'paHU4YHI YMOBU?

5. I1osicHITB, 1110 TaKe TOMyCTUMI PIIIEHHS 3a]a4i.

6. SIx 3amucyeThbCs 3arajibHa MaTeMaTUYHa MOJIENb 3ajia4l JIIHIMHOTO
nporpaMyBaHHs?

7. SIK1 BUKOPUCTOBYIOThCA (hOPMHU 3aMUCy MOJIeNIeH 3a1a4 JIHIHHOTO
MporpaMyBaHHs?

8. SIKk BU3HAUUTU MIBIUIOMIMHY JIJIi PIBHSHHSA OJJHOTO OOMEKEHHS B
K11 BOHO 32JI0BOJIbHSIETHCS?

9. Sk noOyyBaTH OAraTOKyTHUK JOMYCTUMHUX PIILICHb

10. Ha 110 BKa3ye rpafieHT (yHKIIII METH 1 SIK BiH Oy1y€eTbCs1?

11. Jl711 4OTO BUKOPUCTOBYETHCS JTiHISL PIBHS?

12. 3 mociiIOBHOCTI SIKMX KPOKIB CKIAJAETHCS aITOPUTM IpadiuHO-
ro METOJTy PIllICHHS 3a]1a4 JIHIHHOTO MPOTpaMyBaHHS ?
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3ABJAHHA JJ11 CAMOIIEPEBIPKU 3ACBOC€HHA 3HAHD

3aBaannsl. CaMOCTIIHO BUKOHATH PO3PaXyHOK 3ajayi JIHIMHOTO

nporpaMmyBaHHs rpadgiyHuM metoaoMm. Jlani npuseseHi y Tadm. 9.2.
Tabnuys 9.2

Tabauus 3aBaaHb — WiJIb0Ba QyHKUIsA, 00MEKeHHs, [PAHUYHI YMOBH

BI:;())il:;};a VYMmoBa 3a1aui ;:;Z;Ea VYMmoBa 3a1aui
1 2 3 4
1 F =7x +6X, > max; 2 F =3% —2X, = max;
2% +5X%, 210, 2% + %y <11,
5% +2x, 210, - 3% + 2%, <10,
X, <6, 3% +4X, = 20;
Xy <55 X 20, X, >0
X 20, X, 20
3 F =5x —3x, > min,; 4 F =x +2X, > max;
3% +2X, 26, —3% +2X, <9,
2% —3X, 26, 3% +4Xy =27,
X — X, 24, 2% + X, <14;
4% + TX, < 28; X, 20, X, 20
X 20, X, 20
5 F =7x - 2%, = max; 6 F =2x% + X, = max;
SX - 2X, <3, X| - 2Xy 24,
X+ Xy 21, 5% +2X%, 210,
- 3% + X, <3, A%, -3x%, <12,
2% + X, < 4; X +4X, <28
X 20, X, 20 X 20, X, 20

119



9.2

X — Xy 2 -3,
6X, +7X, <42,
2%, —3Xy <6,
X+ Xy 2 4;

X 20, X, 20

7 F =2x +2X, - max; 8 F =2x -4X, - max;
r3X1'2X2 2'6, 8X1'5X2 S16,
X+ X, 23, X| + 3%, <2,
X <3, 2% + 1%y 29,
X, 20, X, 20
IIpooosorcenns maoba.
1 2 3 4
9 F =2X +2X, = max; 10 F =3x% +3X, - max;
5% - 2Xy <4, X, - 4x, <4,
X - 2X, 2 -4, 3% +2X%, <6,
X+ Xy 24; =X+ X, <7,
X >0, X, >0 X| +2Xy 2 2;
X 20, X, 20
11 | F =2% — X, = max; 12 F =5% + X, & min;

Xg+ 17Xy 27,
- 2% + X9 <6,
2% +5X%, 210,
5% + 2%, 210,
IX +Xy 27,

X <6,

Xo <7,

X 20, X, 20
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13 F =X — X, > max; 14 F =7x% + X, > max;
(—X, + X, >8, X + X, <14,
8% +5X, <80, 3% —5X, <15,
X| — 2%y £ 2, 5% +3X, = 21;
X +4X, 2 4, X 20, X, 20
X 20, X >0
15 F =7X% - X, = min; 16

X + Xy 23,

OX + X, =5,

X; +9Xy 2 5;
0<x <4,
0<x,<4

F =X+ X, = min;
3% + X, 28,
X +2X, =6,
X = X9 <3;

X 20, X, 20
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IIpooosocenns maon. 9.2

1 2 3 4
17 F =X +3X, &> max; 18 F =2X, - 4X, = max;
—X% +3X, <3 7% -8Xy <16,
{4xl +3x%, <20 X; + 3%, 22,
X >0, X,2>0 2% + 7%, <9
X, 20, X, 20
19 F =2X +2X, = max; 20 F =2X + X, = max;
3% - 2X, > -6, (X - X, >4,
X; + X9 =3, X + X, 210,
X <3, 4%, - X, <12,
| Xy <55 X + X, <7,
X, =0, X, 20 X, 20, X, 20
21 F =-3x, +6x, > min,; 22 F =3x% +3X, - max;
SXy - 2%y <4, X + X, <8,
X - 2%y 2 —4,; 3% + 17Xy 22
X| + X, 24 X, +2X, 2 6;
X 20, X, =20 0<x <1,
0<x,<1
23 | F =X + X, > max; 24 F =X + X, = max;
X+ Xy 21, OX; — 2%, <7,
—9X; + X, <0, —X; + X, <5,
—X; +5X%, 20, X, + X, < 6;
X+ X, <65 X 20, x,20
X, =0, X, >0
25 F =-2% + X, = min; 26 F =-2% + X, = min;

2% + Xy <8,
X +3Xy =6,
3% +Xp 2 3;

Xy 20, X, 20

2% + Xy <8,
X, + Xy <6,
- 3% +2X, 2 3;

X =20, x, 20
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3axinuenus maon. 9.2

1 2 3 4
27 F =-3X, + X, = min; 28 F =2x% +2X, &> max;
3% + Xy 215, ; X+ Xy 23,
X <8 0<x <9,
X, =20, X,20 0<Xx,<6
29 | F =x + 2%, > max; 30 F =X +2X, = max;
X +5X; > 4, X + Xy >4
0<x <3, X; 20, X, >0
0<X,<3
31 F =2x + 3%, = max; 32 F =2x, -4X, — min;
2% + 3%, <30, 8% —5X, <16,
X| + X, 26, X, +3X, 22,
2% + X, 210, 2% + 17X, <9,
X, 20, X, >0 X, 20,X, 20

9.3 Bukopucranas MoaeJien JiHIHHOT0 MPOrpaMmyBaHH IJIs
pilieHHsI 3aa4 ONTUMI3aIil METOAOM CUMILIEKC-TA0JIUIb

9.3.1 Teopemuuni gioomocmi

Ak BiAMIYAIOCh paHiiie, rpagiyHUil METOJ JjIsi BU3HAYEHHS ONTHU-
MaJIbHOTO TUIaHy 3ajiad JiHiiHoro nporpamyBaHHs (3JII1) mominbHO BU-
KOPUCTOBYBATU IS 3a7a4 3 ABOMA 3MiHHMMHU. [Ipu O1ibiIiid KiIbKOCTI
3MIHHUX BUKOPHCTOBYIOTh MOJIEJIb 3arallbHOTO METOly PO3B’A3yBaHHS 3a-
Jad JIIHITHOTO TpOorpaMyBaHHsI — TaK 3BaHUN CHUMILJIEKC-METO/.

OcHOBHa 1/1esl CUMILJIEKC-METOAY IOJIAra€ B MEPEXOil BiJI OJHOIO
JOTYCTUMOT0 0a3MCHOTO PIIICHHS JI0 1HIIOTO, TaK 10 3HAYEHHS I1IHOBOI
GyHKIII TpU LIbOMY O€3MepPEPBHO 301bIIYIOTHCA (3a/laua MaKcUMi3allii).
B pe3ynbTaTi onTUMalibHE PIIEHHS 3HAXOJSATh 32 KIHIEBE YKCJIO KPOKIB.
Pamionanizanis CUMIUIEKC-METOY SIK 3a (OPMOIO MPEACTaBICHHS JTaHUX,
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TakK 1 B Coco0i opraxizailii 004uciIeHb MpUBEa 10 PO3POOKH TAOJIUIHOTO
BapiaHTy CUMILIEKC-METOY, IKUM HAa3BaJi — METOJl CUMILIEKC-TA0INIIb.
Bkazanuii meton noOpe mMpHCTOCOBAHUM JIsi MPOrpamMyBaHHS 1 PIIICHHS
3a/1a4 3 BUKOPUCTAHHSIM OOYHUCITIOBAJIBHOI TEXHIKH.

Y Teopii NiHIMHOTO TpOrpaMyBaHHsS BUKOPHUCTOBYETHCA HACTYITHA
TEPMIiHOJIOT14.

Byab-ski M 3MiHHUX, K1 BXOASITh B CUCTEMY M JIIHIMHUX PIBHSIHB 3 N
3MiHHUMHE (M<N) Ha3UBaIOTHCS OCHOBHUMHU (200 OA3UCHHUMM), SIKIIO BU-
3HAYHUK MATpHUIll KOe(illieHTIB IPpU HUX BIAMIHHUHN Bia HYJA (B JITEpaTypi
TaKUi BU3HAYHMK YaCTO HA3WBAIOTh 0a3MCHUM MiHOpOM matpuui A). To-
i 1HIII N—M 3MiHHAX Ha3UBaIOTHCS HEOCHOBHUMM (200 BIILHUMM).

ba3ucHuM pillIeHHSM CUCTEMH M JIHIMHUX PIBHAHBb 3 N 3MIHHUMH
HA3UBAETHCA PIIICHHS, B IKOMY yCl N—M HEOCHOBHUX 3MIHHUX JOPIBHIO-
I0Th HYJIIO.

B 3amauax diHIMHOTO MpOrpamMyBaHHs OCOOJMBUM IHTEPEC MPEACTa-
BJISIFOTH JIOMYCTUMI Oa3UCHI pillieHHs, abo, sK 1X Ie HAa3UBalOTh, OMOPHI
mwianu. Yucno 0a3uCHUX PIIEHb € KIHIIEBUM, OCKUIBKH BOHO JIOPIBHIOE

. m . .
YHCITy TPYN OCHOBHUX 3MiHHUX, 0 HE nepeBepirye C, . (KomOinamisimu

13 N eJIeMEHTIB IO M Ha3UBAKOTHCS 1X 3’€HAHHS, 110 PO3PI3HAIOTHCS OJIHH
B1J1 OJTHOT'O TUIBKM CaMUMHM ejieMeHTaMu. Hanmpukiaa: koMOiHallii 3 Tphox
eIeMeHTIB a, b, ¢ mo 2: ab, ac, bc. Yucmo Bcix moeaHanp i3 N pi3HHUX elle-
menTiB o m: C[' = n )-

m!-(n—m)!

AJITOPUTM pillIEeHHS 3a7adyl JIHIKHOrO NporpaMyBaHHs (3aja4ya Mak-
cHMI3allii) MeTOJIOM CUMILIEKC—Ta0OIMIh CKIIAMAETHCS 3 I1'SITH €TaIlB 1 I10-
JIATa€ B HACTYITHOMY:

1. ITicnst BBEACHHS NOJATKOBUX 3MIHHHUX Xn+1, Xn+2, - - .5 Xp+m CUCTEMY
0OMEKEHb 1 JIIHINHY IIb0BY (DYHKI[IIO TPEACTABUMO SIK CUCTEMY PIBHSIHB
y BUTIISII, KU HA3UBAETHCS PO3LIMPEHOI0 cucTeMOK. [Ipyu BBeneHHI
J0aTKOBUX 3MIHHMX HEOOX1THO MaTH Ha yBa3i, 10 BCI JOJATKOBI1 3MiHH1
IMMOBUHHI MaTH TOM K€ 3HAK, IO 1 BUIbHI YICHH:

-

1% +aoXy . X, X =D
Ay X FagmXy  H.. FaypX, Xy =Db
(9.13)
amX  FagXy +e. +HapnXp  FXpam =P
L F - C.I.Xl —C2X2 e —Can -
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[TepeTBopeHHsT 0OMEKEHb HEPIBHOCTEH y PIBHSIHHS BUKOHYETHCS 3a
JIOIIOMOI'OI0 JOJATKOBHUX 3MIHHHX, K1 BBOIATHCS O JIIBOI YaCTUHHU 0O-
MEXKEHb THUIY «<» 31 3HAKOM «+», a 10 OOMEXEHb THUIY «>» 31 3HAKOM
«». Y miapoBId (QyHKIII 3a7a4dl JOAATKOBI 3MIHHI MaiOTh KOE(IIIEHT
uyisb [37, 38].

[Ticnst 3BemeHHsT 3a/ladi JO KAHOHIYHOTO BUIVISAY 1i 3alUCYIOTh Y
BEKTOpHINA ¢GopMi. 3a 03HAYEHHSM OIIOPHOTO IUIAHy 3ajayl JIHIHHOTO
pOrpaMyBaHHs HOTO YTBOPIOIOTH M OJMHOYHUX JIIHIMHO HE3aJIEKHUX BEK-
TOPIB, SIKI CTAHOBJISITH Oa3UC M - BUMIPHOTO MPOCTOPY (1€ M — KUIBKICTh
OOMEKEHb Y 3a/1aul JIIHITHOTO IporpaMyBaHHs ).

Ha nmpomy eTari po3B’s3yBaHHS 3a/1a91 MOXKJIMBI TaKl BUTIAJIKH:

— TICHS 3aluCy 3ajladl y BEKTOpHiN (HopMi B cUCTEMI OOMEXKEHbB €
HEOOX1/IHA KUIbKICTh OJMHUYHUX BEKTOPiB. TOJ1 MOYATKOBUH OMOPHUIN
IJ1aH BU3HAYAETHCS 0e3MocepeIHhO 0€3 J0JaTKOBUX JTii;

— y cucteMi OOMEXEeHb HEMa€e HEOOXITHOI KIUIBKOCTI OJWHUYHHUX
HE3aJeKHUX BEKTOpPIB. Toal Jyisi moOyIOBU MEPIIOrO OMOPHOrO IJIaHy
3aCTOCOBYIOTh METO/ IUTYYHOro 0a3mcy. [nes mossirae B ToMy, 110 BIJ-
CYyTHI OJIUHUYHI BEKTOPH MO>XHAa CTBOPUTH, BBIBIIM JO BIAMOBIIHUX 00-
MEKEHb AEsKl 3MiHHI 3 Koe(imieHToM +1, skl Ha3UBAOTh IITYYHUMH. Y
0By dyHkitito 3JII1 nogaroTs mTy4dHi 3MiHHI 3 Koedirieatom +M (s
3a7a4 Ha min), abo —M (s 3amad HAa max), A¢ M — TOCHTH BEIUKE J10-
JaTHE YHUCIIO.

Bu3naueHi oguHMYHI JIIHIHHO HE3aJICKHI BEKTOPHU YTBOPIOIOTH Oa-
3UC, 1 3MIHHI, III0 BIJAMNOBIJAIOTH iM, Ha3WBAIOTh 0A3MCHMMM, a BCl 1HIII
3MiHHI — BiIbHHMH. IX IPUPIBHIOIOTH 10 HYJIS, Ta 3 KOYKHOTO 0OMEKEHHS
3a/1a4l BU3HAYAIOTh 3HAYCHHS 0a3MCHUX 3MIHHUX. Y Takui cnocid oTpu-
MYIOTh TTOYaTKOBUM OMOPHUH IJIaH 3aJ1a4l JIHIMHOTO MporpaMyBaHHS.

2. [ToyaTKkOBY PO3IIMPEHY CUCTEMY 3aHOCSTH B MEPITY CUMILIEKCHY
Tabnuip. B mepmioMy JiBOMy CTOBMIN TaOJMIN 3alMUCYIOThCS OCHOBHI
3MiHHI (X iIME€Ha), CTOBIIEIlb HOCUTH Ha3By «baszuc2. B npyromy croBmil —
BUIbHI WICHH PO3IIMPEHOI cucTeMu Dy, Do, ..., Dy, cTOBIEEF HOCUTH Ha3BY
"BinpHi unenn’. Jlani OyayrOThCS CTOBIMYUKH, KIJTBKICTh SIKMX BiJIOBIIA€E
KIJIBKOCT1 3MIHHHUX 3aja4i. Ko)keH CTOBITUMK Ma€ iM’S CBO€I 3MIHHOI, BCI
11 CTOBITYMKHU MAIOTh OJINH 3aroJIOBOK «3MIHHI», a B PSIIKAX 3aMHUCYIOThCS
BIIMOBITHI KOE(MIIIEHTH ITi€1 3MIHHOI, SK1 MOB’53aHI 3 HEI B KOXHOMY
OOMEKEHHI 3a/1aul JiHIHHOTO nporpamyBaHHsa. OCTaHHIM CTOBIEb MiATO-
TOBJICHUI JIJ11 OI[IHOYHUX BIJIHOCHH, HEOOXIJIHUX TIPU PO3PaXyHKy HalOi-
JBIIOTO MOKJIMBOIO 3HAUYEHHS 3MIHHOI. BiH Mae yMoBHY Ha3By «OI1iHOY-
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HI BiIHOMICHHS». B pobouy uvactuHy TaOaWIll, MOYMHAIOYHA 3 TPETHOTO
CTOBIILA 1 APYrOro psfKa, 3aHOCATh KOE(DIIEHTH ajj IPU 3MIHHHX 3 PO3-
mupeHoi cucremu (AuB. Ta6m. 9.3). OcTraHHIN PAAOK TAONMII B SKOMY
MPUBEACHO PIBHSAHHS IS JIHIMHOT (QYHKINI METH HA3WUBAETHCSA OIIHKO-
BUM PsIKOM. B HhOMY BKa3ylOThCsl KOE(IIEHTH ITLOBOI PYHKIIIT 3 MPO-
TUJIC)KHUM 3HAKOM D j =—Cj. JIKiwio mpu pilIeHH] 3a1a4l BUKOPHCTOBYETh-

Csl METO/JI ITYYHOTO 0a3ucCy, TOA1 HUXKUYE OI[IHOYHOTO PSAJIKA 3aMUCYETHCS
e OAWH PAIOK, B SIKOMY 3alUCYIOTh Koedimientn M npu mTyyHUX 3MiH-
HUX, SIKI BBEJICHI B LIIHOBY GyHKIIt0. [lani Tabauio nepepaxoByOTh MO
BU3HAYCHUM ITPaBUJIAM.

3. TlepeBipsieTbCcsl BUKOHAHHSA KPUTEPI0 ONTUMAJIBHOCTI, MpU pi-
IICHHI 3a/1a4l HAa MaKCUMYM — HasIBHICTh B OCTAaHHHOMY PSJKY BiJI’€MHHX
KOE(DIIIEHTIB C j< 0. Axmo Takux HeMae, TO PIIICHHS ONTHMAJIbHE, J0CS-

rHyTo Max F =¢y (B 1iBOMYy HM)KHbOMY KYTKY TaOJHIIl), OCHOBHI 3MiHHI
NpUAMalOTh 3HaUeHHS ;g (Apyruil cTOBMEIb); HE OCHOBHI 3MiHHI JIOPiB-
HI0I0Th 0, TOOTO OJIepKaHO ONTUMAaNIbHE OA3HMCHE PIIICHHS.

Tabnuys 9.3
Hepma cummiekc-radauusa. CTpykrypa nodyaoBu
2 'E E 3MiHHI O11HOYHI
™ = ] .
2 |3 = BIJIHOLIECHHS
X1 X X3 Xj Xg Xn_1 | Xp
X | bo |&q1| &2 | &3 |8 || &s || @na|@n| biofags
Xp | Do |21 | @22 | 23 |...|82j|..| B2s |-|82na|@2n| boolAys
Xi | Do |ain| a2 | &z .| &j |..] &s || @na|@n| bio/ais
Xq | Do |8q1| Bg2 | Ag3 || A || Bgs |--|Bqn-1]3n | Pooldgs [«
4
F |1 C =G /_92 —C3 ... 74 —Cg —Cn-1|Cq
/ )
OuinkoBuii | (Po3B’s13yBabHMIA Hanpsmuauni Hanpsamunit |
PAOOK €JIEMEHT CTOBIIEIb PAOOK
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4. SIxmo KpuTepid ONTUMAIBbHOCTI HEBUKOHAHUM, TO HaMOUIBHIITHI
[0 MOZYJIFO Bi eMHHIT KoediwieHT C; <0 B OCTAHHBOMY PSIIKY BU3HAYae

HANPAMHUIA cToBHenb S (Tadn. 9.3). HanmpsiMHHMii cTOBHENb BKAa3ye
SIKY 3MIHHY He0OXiITHO BBeCTH B 0a3uc (iM’ s CTOBIIISA).

CknamaeMo OIIHOYHI BIIHOIIEHHS JJISI KOYKHOTO €J€MEHTa HaIlpsiM-
HOTO CTOBIIIIA B psAKax (1€ BITHOIICHHS €JIEMEHTIB CTOBIIIS «BIIBHI WiIe-
HUY» JIO €JIEMEHTIB «HAMPSMHOTO CTOBIIIS» IO PsIKaM — JTUBUCH Tao. 9.3).
BingHomeHHst OylyTh MaTH HACTYITHI 3HAYCHHS:

a) oo, AKIIO bjp Ta ajs MarOTh Pi3HI 3HAKH;

0) oo, sKIIO Djgp =0 Ta a5 < 0;

B) 00, AKIIO @js = 0;

r) 0, sxio bjp = 0 Ta a;s > 0;

1) -9 , IKIIIO Djp Ta @js MAIOTH OJIHAKOBI 3HAKHU.
is
Po3paxyBaBiiii BC1 OI[IHOYHI BiAHOIIEHHS JJIsI €JIEMEHTIB HAIIPSIMHO-

| (big

ro croBmil. BuzHauaemo min < |—
i a

1S

(MIHIMaJIbHUIM €JIEMEHT MO abco-

JIOTHOMY 3HAUYEHHIO) Y CTOBMI[l OLIHOYHI BIJHOWIECHHS. SIKIIIO KIHIEBOTO
MIHIMYMY HEMae€, TO 3ajJladya He Ma€ KIHIIEBOTO0 ONTUMYMY (Fmax = o). Sk-
10 MiHIMYM KiHIIEBUH, TO BUOMPAEMO PSIJOK (, HA SIKOMY BiH JIOCATA€THCS
(OyIb-gKuUii, IKIIO iX JAEKUIbKA), 1 HA3UBAEMO MOTO HAMPSIMHUM PSTIKOM.
HanpsiMuaunii psigok BKa3ye, siIKy 3MiHHY He0OXiIHO BUBeCTH 3 0a3ucy.
Ha nepetuHi HanmpsMHUX pPsKa 1 CTOBIIA 3HAXOAUTHCS PO3B’A3YBaJIb-
HUii eJIeMeHT 8 (B TabI. 9.3 BUIUICHNIA).

5. IlepexoguMo 10 po3paxyHKY HOBOI CMMILICKCHOI-TA0JMILI, BU-
KOPHCTOBYIOYH PO3B’3yBalIbHUI CICMEHT 8gs, AaHI MONEPEIHbOI TadIH-

ui Ta MmeroA ['ayca — JKopaHa 3a npaBuiamu:
5.1. 'V HoBi#i TabnuIl CIOYATKY 3alMOBHIOIOTH MEPIINIl CTOBMYUK —
HOBHUI 0a3HC: 3aMICTh OCHOBHOI 3MIHHOI X 3aIUCY€MO 3MIHHY Xs.

5.2. HanpsmaU#l psAgok HEOOXIAHO TMOAUIATH Ha PO3B’A3yBajbHUN
CIIEMCHT 8y 1 3700y Ti YHCIIA 3aMUCATH Y BIAMOBIAHUN PSIOK (B HALIOMY

BUMNAAKY () HOBOT CUMIUJIEKCHOT TaOJIHIII.

5.3. Hanpsimuuii CTOBMIYMK y HOBiM TaOJIUIIl 3aUCYIOTh SIK OJMHUY-
HUW (BCl HYJ1, OJHA OJWHUILIS) — 3 OJIMHUIICIO 3aMICTh PO3B’SI3yBAIIBHOTO
€JIEMEHTA.
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5.4. AnanizyeMo eJIeMEHTH B HAPSIMHOMY PAJIKY 1 CTOBITYHKY.

K10 B HaNmpsIMHOMY PSAJIKY € HYJIbOBHM €JIEMEHT, TO BIJIMOBIIHUN
CTOBITUUK MEPENUCYIOTh Y HOBY CUMILJIEKC-TA0IUIII0 O€3 3MIH.

Sk110 B HANPSIMHOMY CTOBITYHKY € HYJIBOBHH €JI€MEHT, TO BiAMOBI-
THUHN PSIAOK MEPENUCYIOTh Y HOBY CUMILIIEKC-Ta0IUIII0 O€3 3MiH.

5.5. Vel iHmi enemMeHTH JUIs HOBOI (HACTYmHOI TaOmuii) &;; obwc-

JIOIOTHCS 32 NMPABUJIOM NPSIMOKYTHHKA. [IpSIMOKYTHUK BH3HAYA€THCS
JBOMa OCHOBHHUMHM BepimHamu. [lepina Bepiimaa — e Oyap — KUl efe-
MEHT, KUK HEOOX1THO OOYMCIMTH JJIs1 HOBOI TaOJMIN, Apyra BeplIuHa —
PO3B'SI3yBalbHUIT €NEMCHT 8g. JBa IHIINX ENCMEHTa OOMUPAIOTBHCS TaK,

o0 BOHW YTBOPWJIM BEPIIMHU MPSIMOKYTHHKA 3 YK€ BHOpaHUMH (JIHB.
puc. 9.11.). Ile ymMOBHUI TIPSIMOKYTHHUK SIKMI JIOIIOMAara€ BH3HAYaTH, SKI
€JIEMEHTH HEOOX1JHO BUKOPHUCTATH ISl 00YHMCICHh HOBOT'O €JIEMEHTA.

- aqj aqs -

Puc. 9.11. EnemenTu MaTpuili, siki yTBOPIOIOTh BEPUIUHU MPSIMOKYTHHKA

HoBe 3HaueHHs e1eMEeHTa PO3paxX0OBYEThCS TaK: BIJl CTAPOro 3HAYCH-
HSI €JIEMEHTA BIJIHIMAETHCS IOOYTOK €JIEMEHTIB, PO3TAIlIOBAaHUX HA MPOTH-
JIGKHUX BEpIIMHAX NPSMOKYTHHKA, PO3JUICHUNA Ha PO3B’sA3yBajbHUMI
eneMeHT. Lle BimoOpaxkeHo y hopmyii (9.14).

. i - Ay
* (9.14)
. as -y
bl - bi - a y
qs

Jie dj; — HOBE 3HAYCHHS C/ICMCHTA, sike Oy/e BCTAaBICHE B HOBY TaOJIHIO;
8jj — CTape 3HAYCHHS CIICMCHTA, SIKC BUKOPHCTOBYETHCS ISl O0UHMCIICHHS
HOBOT'O 3HAYCHHSI; 85 — PO3BSI3YIOUUH CIICMCHT; 85, dgj — CICMCHTH, SIKI

YTBOPIOIOTh MPSIMOKYTHUK 1 SIKI BUKOPUCTOBYIOTHCS ISl PO3PAXyHKY HO-
BOI'0 3HAYECHHS €JIEMEHTA.
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AHAJIOTIYHO PO3PaxOBYIOTHCS YC1 €JIeMEHTH HOBOi CHMILIEKC-
Ta0JIuIIl, Y TOMY YUCJIl CTOBIICIb BUIBHUX YJICHIB Ta €JIEMEHTU OIIHKOBO-
ro psaKa.

[Ticns 3aKiHUEHHS PO3PAaXyHKY HOBOI CHMILIEKC-TAOIMII TIEPEXOIu-
MO JI0 IIYHKTY 3 aaropuTMy.

VY pasi 3acToCcyBaHHSI CHUMILJIEKC-METOY JUIsl PO3B’SI3yBaHHs 3aj1ad
JHIMHOTO MPOrpamMyBaHHS MOXJIUBI Takl BUMTAIKHU.

1. B o1iHKOBOMY PsJIKy OCTAaHHBOI CHUMILJIEKC-TA0IMIIl OI[IHKA KOe-
¢imienTa npu BUIbHIN (HeOa3uCcHIN) 3MiHHINM JopiBHIOE 0, 1Ie 03HAYaE, 10
3a/la4a JIIHIMHOTO MpOrpaMyBaHHS Ma€ ajlbTEPHATUBHUN ONTUMAaIbHUM
mwiad. OTpuMatu HOro MO’KHA, BUOpPABIIM PO3B’SI3yBAJbHUM €JIEMEHT Y
3a3HAYEHOMY CTOBITYMKY TaOJHMIN Ta 3JIMCHUBIIM OJAWH KPOK CHMILIEKC-
METOJIOM.

2. Skmo npu mepexonl y CHUMIUIEKC-METO/1 BiJ OJHOTO OMOPHOTO
IJIaHYy 70 1HIIOTO INMPU BU3HAYEHHI OIIIHOYHUX BIJHOIICHb HEMAE JOJAT-
HUX €JIEMEHTIB, TOOTO HEMOXKJIMBO BHOpaTH 3MIHHY, siKa Ma€ OyTU BUBE-
JieHa 3 0asucy, To 1ie 03Havae, 1o 1ijapoBa ¢yHkig 3JII1 € HeoOMekeHo1o
1 ONTUMaJIbHUX TIJIAHIB HE ICHYE.

3. Axwmo s onopHoro miany 3JIIT BCi OLiHKH Y OLIIHKOBOMY PSJIKY
3aJI0BOJIBHSIFOTh YMOBY ONTHUMAaJBHOCTI, aji¢ MpU I[bOMYy Xo4ya O ojaHa
MTy4Ha 3MiHHA € 0a3WCHOIO 1 Ma€ JI0JIaTHE 3HAYCHHS, TO 1I€ O3HAYaE, 110
crucTeMa oOMEXeHb 3aJlaul HECYMiCHA 1 ONTUMAJIBHUX MJIaHIB TaKOi 3a/1a4i
HE ICHYE.

9.3.2 Ilpuknaou po3e6’a3yeanns 3a0a4 CUMNIEKC—MEMO0OM

Po3B’s13yBaHHs 3a/1a4 CUMIUIEKC-METOJOM PO3TJIIHEMO Ha MpPUKJIa-
Jax MOJICJIIOBaHHS MPUUHATTA ONTUMAIBHUX PIIIECHb MPU YIPaBJIIHHI BU-
POOHUIITBOM.

3amaya 1. AcdanbrodbeTronnuii 3aBos (AB3) Bosogie AesskuMu pe-
cypcamu JiJii BATOTOBJIEHHS acanbToObeToH1B TumiB A, b, Ta B. Heooxi-
HO CKJIACTH IUIaH BUPOOHUIITBA ac(PaibTOOETOHIB 3 HAUOUIBIIINM 3HAYECH-
HSIM TpUOYTKYy Ta HaWKpalluM BUKOPUCTaHHSIM pecypciB. B Ttabmn. 9.4
MpUBEICHI HOPMU pecypciB (11e0iHb, MICOK, MiHEpaJIbHHUI MOPOIIOK, Oi-
TyM) JJI1 BUPOOHHUIITBA TPphOX THUIIB achanbrobeToHiB A, b, Ta B. B miit
e TaOnuIll oKa3aHui mpuOyTOK BiJl BUPOOHMIITBA Ta peaizallii KO>KHO-
ro Tuiy achaabToOETOHY.
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Tabnuys 9.4
Hopmu po3xoay pecypciB /s BUpOOHUITBA acaibTO0eTOHIB

Ne n/m Pecypcu HXPMH po;xoz[y, T]gH 3anacu, TOH
1 |IlleOinb 0,50 0,40 | 0,30 6000,00
2 |Ilicox 035 | 045 | 0,58 5900,00
3 |MiHepallbHUI TTOPOIIOK 0,15 0,10 0,08 1650,00
4  |bitym 0,06 | 0,08 | 0,10 1100,00
[TpuOyTok (rpH./T) 83,10 | 62,00 | 53,00

Jlnst moOynoBu MoAeNi JIHIKHOTO MpOorpaMyBaHHs MPUUMEMO 3a X;
KUIBKICTh ac(pasibTo0€TOHY TUILY A, X; — KUIBKICTh acpaibTOOETOHY THUITY
b, X3 — kinbKicTh achanbToOeTOHY TUIY B, Ky HEOOX1THO 3aIljlaHyBaTU
1Sl BUPOOHMIITBA, III00 OTPUMATH MAaKCUMaIbHUM MPUOYTOK.

Tomi ymoBamm 3amadi OyIyTh OOMEKEHHS PECYpCiB, K1 € B PO3IO-
PSAIKEHH1 3aBOAY JIJ11 BAPOOHUIITBA MPOIYKIli BKa3aHUX THUIIIB:

0,50 X, +0,40x, +0,30%3 <6000
0,35 X +0,45X%, +0,58%3; <5900
0,15 x; +0,10x, +0,08%3 <1650
10,06 % +0,08x, +0,10%3 <1100

Xj 20, J =1,_3.

[{impoBa (QyHKIIS 3a/auyl BU3HAYAETHCS SIK 3arajbHUNA MaKCUMallb-
HUM TpuOYTOK BiJ peanizaiii achanbrodeToHiB A, b, B 1 Moxe OyTu 3a-
MMCaHA:

Z =83,10 x; +62,00%, +53,00x; — max.

Pimenns. Po3B’sikeMo 3a/1ady CHUMILIEKC-METOJIOM Y BIJMOBITHOCTI
3 PO3TJITHYTUM aJITOPUTMOM.

1. 3anuiiemMo cucTeMy OOMEXKEHb Y BUIJISIAI PO3MIMPEHOT CUCTEMU
piBHSIHb (KaHOHI4YHIM (hOpMI 3aMUCy) YBIBIIMU JI0 JIIBOT YACTUHU OOMEXKEHD
JIOJATKOB1 3MIHHI X4, X5, Xg, X7 — II1 JOJATKOB1 3MIHHI 32 €KOHOMIYHHUM 3MI-
CTOM O3HA4yaloTh HAsIBHI, ajie HE BUKOPUCTAaH1 PECYPCH ISl BUTOTOBJICHHSI
ac(abTOOETOHIB (3ATUIIKK PECYPCIB MICIIS 3aKIHYEHHS] BUPOOHHUIITBA).
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0,50 X +0,40%, +0,30%; + X, = 6000
0,35 Xl + 0,45)(2 + 0,58)(3 + X5 = 5900

10,15 , +0,10%, + 0,08, 1 xg = 1650
10,06 %, +0,08x, +0,10x t %, =1100
Xj > O,J :]7

VY minpoBift ¢yHKIIT Z A0AATKOBI 3MIHHI MarTh KOE(IIIEHTH, SKi
JTOPIBHIOIOTH HYJIIO:

Z =831 -%+62,0-X,+53,0-X3+0-X4 +0-X5 +0- X5 +0-X; = max

KanoHiuHy cuctemMy 0OMeXeHb 3aa4i 3alUIIeMO Y BEKTOPHIiH (opmi:

—

X - A X Po+Xg- Ayt Xy Ay X5 As +Xg - Ag+ %7 - Ay = Ay,
0,50 0,40 0,30 1 0
_ 1035| . |045| - |058| . |o| . |1
A= 015 27| 010 7008 ] ¥ 7|o| 57 o]
0,06 0,08 0,10 0 0
0 0 6000
_ o] - |o| . |5900
%=l Y =lo] M aes0 |
0 1 1100

Ockinbku Bekropu Ay, Ay, Ag, A; OIMHHUYHI Ta JIIHIKHO HE3aJIeK-

Hi, CaM€ 3 HUX CKJIaJIa€ThCsl TOYATKOBUW 0a3uC y 3a3HAYEHINA CUCTEMI BEK-
TOpPiB. 3MIHHI 3a/1a4i X4, Xs, Xg, X7, SIK1 BIJMOBIIalOTh OAUHUYHUM Oa3uc-
HUM BEKTOpaM, Ha3UBaIOTh 0A3MCHUMM, a PCIITY BiJIbHUMM 3MiHHMUMH
3a/1ayl JiHIAHOTO nporpamyBaHHA. [IpupiBHIOIOUM BUIbHI 3MiHHI JO HYJS
3 KO’KHOT'O OOMEKEHHSI 33]1a4l OTPUMAEMO PIBHSHHS:

(0 % +0-X, +0-X3+1-X; +0-Xs +0- X5 + 0 x; = 6000
0' X1+0'X2 +O'X3+O'X4 +1'X5 +O'X6 +O'X7 :5900
0- X +0-X +0-X3+0-%, +0-%5+1-X5+0-%;, = 1650
0

10- % +0-X+0-X3+0-X4+0-%5+0-X5 +1- x; =1100
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3BiAcH 3Ha4YeHHA 0a3UCHUX 3MIHHUX:
X4 = 6000, x5 = 5900, x¢ = 1650, x; = 1100,

OckiIbKH 101aTHI KOC(IIEHTH 3MIHHUX X4, X5, Xg, X7 BIATIOBIAIOThH
JHIMHO HE3aJIEKHUM BEKTOpPaM, TO 3a O3HAUYCHHSIM

Xo = (0; 0; 0; 6000; 5900; 1650; 1100)

€ OTMIOPHUM IUJIAHOM 3aJ1aul 1 JUIsl IbOT0 TTOYAaTKOBOTO IJIaHy IUJIboBa (DyHK-
1111 Oyie JOPiBHIOBATH:

Z,=83,1-0+62,0-0+53,0-0+0-6000+0-5900+0-1650+0-1100=0

2. 3anmOBHUMO MEPIIY CUMILIEKC-TA0IUIIO 3T1AHO PO3PO0IECHOT MO-
Aem I TIEPIIOro OMOPHOro IiaHy 3anadi. B ctoBOens «basucy 3amu-
neMo 0a3ucHI 3MiHHI B TOMY MOPSAJKY, B SIKOMY y HAac 3alycaHi piBHAHHS
posmupeHoi hopMu. Y cToBmIl «BUIbHI YICHH)» 3alMIIEMO iX 3HAYCHHS
o psaakaM. Jlam 3anucyemMo Koe(ilieHTA OpU KOKHINA 3MIHHIA y BiANOBI-
JTHUX PIBHAHHSAX OOMEXeHb. B OCTaHHBOMY PSAJIKY 3alUCYEMO 3HAYEHHS
UIbOBO1 (YHKINT y MepIIoMy ONMopHOMY ITulaHi (IUIbOBa (DYHKIIISI JOP1B-
Hioe () Ta 3HaYeHHA KOE(PIIIEHTIB MPU 3MIHHUX 31 3BOPOTHIM 3HAKOM Yy
UTbOBIN (DYHKIIII.

BuibHI O1iHOYHI1
bazuc X X X Xg | Xe | Xg | X )
YJIEHU 1 2 3 4175 e T BITHOIIIEHHS

X4 16000,00 | 050 | 0,40 | 0,30
X 15900,00 | 0,35 | 045 | 0,58
Xs 11650,00 | 0,15 | 0,10 | 0,08
X7 11100,00 | 0,06 | 0,08 | 0,10
F 0,00 |-83,10 |-62,00 |-53,00

OO0 | O |O |k
oo |OoO|k+—, | O
oo |, |O|O
Ol OO | O

3. IlepeBipsieTbCsl BUKOHAHHS KPUTEPIIO ONTUMAIBHOCTI. SKIIO BCl
€JIEMEHTH OIIIHKOBOTO psijka OinbIe ado MopiBHIOWTH 0, TO IJIaH ONTH-
MaJIbHUH 1 3Ha4YC€HHSI 0a3MCHUX 3MIHHUX JIOPIBHIOIOTH 3HAYEHHSM BUIBHUX
uneHiB: X, =6000,00, x5 =5900,00 i T.1. B Hamomy BUmanky Kpurepii
ONTUMAJIBHOCTI HE BUKOHYETHCS: y OIIIHKOBOMY PSIIKY € BIJI’€MHI eJieMe-
HTU. ONOpHUH IJIaH HE ONTUMAJIBHUHN 1 MOT0 MOKHA MOJIIMIIATH. 3a ali-
TOPUTMOM CHUMILJIEKC-METOJIy HEOOXIJTHO MEPEHTH 10 HOBOI'O OMOPHOIO
TJIaHy 3a/1adi.
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4. Ilepexia BiJ OJTHOTO OMOPHOTO TUIAHY JO 1HIIOTO BUKOHYIOTH 3Mi-
HOIO 0a3zucy, TOOTO 3a paxXyHOK BUKIIFOYEHHS 3 TOTOYHOTO 0a3UCy SKOICh
3MIHHOI Ta BKJIHOYEHHS 3aMiCTh Hei HOBOI 3 UMCJia BUIbHUX 3MIHHMX. AHa-
Ji3y€EMO 3HAUCHHSI €JIEMEHTIB OI[IHKOBOTO psiaka. BubOupaemo makcuma-
JBHUM MO0 MOJYJIO BiJI’€MHHI €JIE€MEHT 1 BUBHAYAEMO CTOBMEIb, B SIKOMY
3HaXOJIUThCS 1€ €JIEMEHT SIK HampsIMHUM CTOBIELb, BIAMIYAEMO MOTO
CTpLIKO10. BiH BKa3ye, sIKy 3MiHHY HEOOX1JHO BBECTH B 0a3uc. Y Haliomy
BUIIAJKY LI€ 3MIHHA X{.

JIJis1 BU3HAUEHHSI HAMPSAMHOTO PSJIKA, PO3PAXOBYEMO OI[IHOYHI BiJI-
HOIIICHHS — 10 PSAAKaX BUKOHYEMO J1JICHHS BUTbHUX WICHIB HA KOoediIieH-
TH TIPU 3MIHHUX HAINpsSIMHOI'O CTOBIYMKa, Hanpukiaaa, 6000/0,5=12000;
5900/0,35=16857,142; 1650/0,15=11000; 1100/0,06=18333,333.
Bubupaemo HalMEHIIIe J0/1aTHE 3HAYCHHS

min(12000; 16857,142; 11000; 18333,333) =11000. P10k, B sskoMy 3Ha-
XOJIUTHCS 11€ 3HAUCHHS, Oy/ie HAIPSMHUM psiAKOM. Bigmivaemo 1eit psiaok
CTpUJI0UKOI0. BiH BKa3ye AKy 3MIHHY HEOOXIJTHO BUBECTH 3 Oazucy. Y Ha-
IIOMY BUIIAJKY 1€ 3MIHHA Xg.

Ha nepeTuH1 HanmpsIMHOTO CTOBIILA 1 HAPSIMHOTO PsiIKA 3HAXOAUMO
1 BIIMIYA€EMO PO3B’SI3yBAIbHUN €JIEMEHT.

B | oo | B | | % K e 0|
X, |6000,00 | 050| 040 | 030] 1 | 0| 0| 0 | 12000,000

X; |5900,00 | 0,35| 045 | 058| 0 | 1|0 | 0 | 16857,142

X |1650,00 | 045| 010 | 0,08] 0 | 0 | 1 | 0 | 11000,000 |o—
X; |1100,00 | 0,06| 0,08 | 010 0 | 0 | 0 | 1 | 18333333

F | 000 |-8310|-62,00 |-6300| 0 | 0 | 0| 0

T

5. [lepexonumo 10 po3paxyHKy HOBO1 CUMILJIEKCHOI TaOJIUII|.
5.1. 'V HoBi#i TabnuIl CIOYATKY 3alMOBHIOIOTH MEPIINI CTOBMYUK —
HOBHI 0a3uUC: 3aMICTh OCHOBHOI 3MIHHOI Xg 3aIIUCY€EMO 3MIHHY X .

bazuc | BinpHi wnenu | X; | Xo | X3 | X4 | X5 | X5 | X7 | OuiHO4YH1 BiTHOIICHHS
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5.2. TToTiM 3amOBHIOIOTH PSJIOK HOBOI (BBeIEHO1) 3MiHHOI. JIIst 3a-
MMOBHEHHS PSKa B HOB1M TaOJWIIl HEOOX1THO €JIEMEHTH HAIPSIMHOTO Ps/JI-
Ka MOJIUIMTH Ha PO3B’A3yBAILHUM elleMeHT, sikuii popiBHioe 0,15, 1 3100y-
Tl YUCJa 3allMCaTy y BIAMOBIAHUN PAIOK (B HAIIOMY BUNAAKY X;) HOBOi

CUMILUIEKCHOI TaOIHIl.

5.3. Po3B’s3yBajibHUN CTOBMYUK y HOBIM TaOIUIll 3aMHUCYIOTh SIK
ONUHWUYHMK (BCl HYyJNi, OJHA OJMHMILI) 3 OAWMHUICIO 3aMICTh
PO3B’SI3yBAIBHOTO €JIEMEHTA.

[lepmmii pe3yapTaT 3alOBHEHHS CHMIUIEKC-TaOMMIIl Ma€ TaKHit
BUTJISII;

Basuc ]33112;1 X | % Xa | Xg | X5 | Xg | X OHHHIEEIIEEHT'
X4 0

X5 0

X1 111000,00| 1 0,66 | 0,53 0| O |6,66] O

X7 0

F 0

5.4. AHanmizyeMO €JIE€MEHTH B HANpPSIMHOMY PSJIKY 1 HalpsSMHOMY
CTOBIYUKY.

SIKo B HAPSIMHOMY PSIIIKY € HYJIBOBHUM €JIEMEHT, TO BiJMOBIAHUIA
CTOBITYMK MEPENUCYIOTh Y HOBY CUMILIEKC-TA0IHINIO O€3 3MIH.

SIK110 B HANMPSIMHOMY CTOBIYUKY € HYJIBOBUH €JIEMEHT, TO BIAMOBI-
THUM PSAOK NEPENUCYIOTh Y HOBY CUMILIEKC-Ta0JIUIII0 O€3 3MiH.

Basuc 13;2;};1 X, | X | Xg | X4 | X5 | Xg | X OHHQESHIEEH]:_
Xy 0 1 0 0
X5 0 0 1 0
X 111000,00f 1 |0,667|0,533| O 0 6,667 O
X7 0 0 0 1
F 0 0 0 0

5.5. Vel IHII eIeMEeHTH Ul HOBOI (HACTYIHOI Tabnul) &; o04mc-

JIOKOTHCSA 32 NMPaBWJIOM HNPAMOKYTHHKA. [IpIMOKYTHHK BH3HAYa€ThCs
JBOMa OCHOBHMMHU BepinHamu. [lepiia BepivHa — 1€ JIFOOUil €JIeMEHT,
AKUW HEOOX1HO OOYMCIHUTH 3aHOBO, Apyra BepIIMHA — PO3B’A3yBaJIbHUN
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exeMmeHnT (y Hamomy Bumaaky 0,15). JIBa iHIIMX eleMEHTa OOMPAIOThCS
TakK, 11100 BOHU YTBOPHWJINA BEPIIUHU MPSIMOKYTHUKA 3 yKe BUOpaHuMu. Po-
3TJITHEMO Ha MPHUKJIal PO3PaxyHKY JPYroi CUMILICKC-TaOIHII].

BinbHi O1iHO4H1
bazuc X X, X3 Xy | X X6 X7 . 1
YJICHU B1IHOIIICHHA
6000—(1650 X 04-010X 5 1 g 0—(1x
Xg [%050)/015= | O |x0,5)/0,15= % 0,5)/0,1520,033 1|0 |x05)/015= | O
=500,00 =0,067 )/H 297, =3,330
to |agmmise | 0| om0y 0 1 [REIB) 0
=2050,00 =0,217 9NN, 2970, T
X | 11000,00 | 1| 0,667 0,533 0/0| 6,667 |0
1100—(1650 X 0,08-(0.10% |1 o6 0—(1x
X7 |%0,06)/0,15= | O |x0,06)/0,15= % 0,08)/0,15=0,068 0 | 0 |%0,06)/0,15= | 1
=440,00 =0,040 0NN, 2=, =0,400
0—(1650 X ~62(0,10X |-53-(0,08% 0—(1x
F |(-8310))/0,15=| O |x(-83,10))/ |x(-83,10))/0,15= | O | O |x(-83,10)) | O
=914100,00 /0,15= 6,600 |=—8,680 /0,15=554,000

TakuM YUHOM OTPUMAEMO HACTYIIHY TaOJUIIIO:

s B T [ [ T[] ne [ [ ot
X4 500,00, 0 | 0,067|0,033 | 1 | O | -3,330| O
X5 2050,00{ 0 | 0,217|0,393 | 0 | 1 | -2,330] O
% | 11000,00{ 1 | 0,667(0,533 | 0 | O 6,667 0
X7 440,00 0 | 0,040/0,068 | O | O | -0,400| 1
F 1914100,00f 0 |-6,600(-8,680| O | O |554,000{ O

[lepexonuMo 1O BUKOHAHHS MYHKTY 3 ajlrOpuTMy pIIICHHS 3ajadi
J1HIMHOTO MPOTrpaMyBaHHS.

3HOBY MEPEBIPIEMO BUKOHAHHSI KPUTEPIIO ONTUMAJIBHOCTI — aHali-
3y€EMO PSZIOK 1UJIbOBOI (PyHKIIT (OIIHKOBUH psinok). Kpurepiit ontumMans-
HOCT1 Yy Hac He BUKOHYEThbCA. llepexonnmo A0 MyHKTY 4 aaroputMy pi-
IIEHHS 3a/1a4l JIHIHOrO mporpaMyBaHHs.

4. BukoHyemMoO mepexia Bif OJHOTO OMOPHOTO IUIaHy JO 1HIIOTO
3MIHOIO 0a3ucy, TOOTO 3a PaxyHOK BUKJIIOYEHHS 3 MOTOYHOTO Oazucy
SAKOIiCh 3MIHHO1 Ta BKJIFOUEHHS 3aMICTh HEl HOBOi. AHaJII3yEMO OITIHKO-
BUI psgoK LUIbOBOI PyHKINi. Bubupaemo mMakcuMallbHUN MO MOJYJIIO
BiJl’€MHMI €JI€MEHT 1 BU3HAYa€EMO HOro SIK HampsIMHUM CTOBIEIb (Bij-
MIUYEHUN CTpUIKOI0). BiH BKa3ye, siky 3MiHHY HEOOXiTHO BBECTH B Oa-
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31C, Y HallOMy BHUIIAJIKy L€ 3MiHHA X3. P0O3paxoByeMo OIL[IHOYHI BiIHO-
IIEHHS, OTPUMYEMO HANPAMHHN PSIA0K (BIAMIUYCHUU CTpinkor). Bin
BKa3ye, KU €JIeMEHT HEOOX1THO BUBECTHU 3 0azucy — 1e Xs. Bigmiuvae-
MO PO3B’SI3yBAJIbLHUMN €JIEMEHT.

Basuc E;E‘;{‘E X | Xo | Xg [ Xq|Xs| Xg | X7 O;;S;“;EH‘;“
X4 | 5000 |0 | 007|003 1|0 -333| 0/ 1500,00

Xs | 20500 | 0| 022|039 01| 2330/ 221186 |
X 1110000 | 1| 0,66| 053| 0| 0| 6,66 02062500

X7 | 4400 | 0| 004| 007/ 0| 0| -040| 1| 647059

F [914100,0 | 0 | -6,60 —81,68 0|0 |55400] 0

BuKOHYy€EMO MOCHIAOBHICTD AlM MYHKTY 5 aJrOpUTMY pillICHHS 3a]a-
Yl JIIHIAHOTO MPOTrpaMyBaHHS MO PO3PaXyHKY HOBOI CUMILIEKC-TAOJUIIL.
OTpuUMy€EMO HOBY CHUMILIEKC-TA0IHIIIO.

basuc |Binpui unenn| Xy | Xo [X3|Xg4| Xg Xg X7 ng;ﬁ:ﬁ;ﬂ
X4 32627 |0| 005/0|1|-008| -314| 0 |679439
X3 | 5211,86 |0| 055|1|0| 254| -593| 0 |9461,54

X1 | 822034 | 1| 037|0/|0/-1,36| 9,83 | 0 [2204545

X7 8559 |0 000/0/0|-017| 000]| 1 |33666,67

F 95933898 |0 -T1,82 0] 0/2207 502,51 | 0

[Tepexogumo a0 nyHKTy 3. HoBa cuMIuiekc-TabuIls TEX € HEONTH-
MaJIbHOIO, TaK SIK B OLIIHKOBOMY PSJIKY € B1Ji’€MHE 4YHMCJI0. BUKOPHUCTOBY-
I0YM MPOLEAYPY CHUMILICKC-METOy, BU3HAYAEMO TPETIA OMOPHUM IUIaH
3a/1a4i, SIKMI HAaBEJACHO Y BUTJIS CUMILIEKC-TaOIHII:

bazuc |BinbHi wiienn| X1 | Xo [ X3 | Xy Xg Xg X7 Bgﬁ;ﬁ:}iﬂ
X2 | 675439 | 0|1 |0]|2070]| -1,75|-6491| 0
X3 | 149123 |0| 0 |1|-11,40| 351 | 29.82| O
X | 5701,75 |1|/0|0| -7,72|-0,70| 34,04| 0
X7 68,42 | 0|0 |0| -005|-017| 017]| 1
F [97162281 [0 | 0| 0| 37,65 |18,88(384,46| 0
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B o11iHKOBOMY PSIIKY TPEThOI CHUMILIEKC-TA0IUIll HeMa€E BiJ €EMHUX

qrcent, T00To Bei Cj 20 1 3a70BONBHAIOTE YMOBY ONTHManbHOCTI. Lle

O3Hayae, 1110 3HalIeHO ONTUMAIILHUM IIaH 3a/1a4l;
X'= (x%=5701,75; X,=6754,39; X3=1491,23; X,4=0;
Xs=0; Xg=0; X;=68,42)

a0o

X*:(5701, 75; 6754,39; 1491,23; 0; 0; 0; 68,42);

max Z=83,15701, 75+62,0-6754,39+53,01491, 213+0-X4+0 -X5+0-X5+0-68, 42=
=971622,81 rp=.

OTxe miIaH BUPOOHUIITBA MPOAYKINT mepeadadae BUMYCK acdaabTo-
oetony tuny A — 5701,75 T, tuny b — 6754,39 T Ta Tuny B — 1491,23 1.
3aUIIOK pecypcCiB: BCl peCYpCH BUKOPUCTaHI MTOBHICTIO 32 BUKJIIOUECHHSIM
oiTymy — 3aymmiiok 68,42 1. [IpubyToK, KWl TOBUHEH OTpUMaTH acdaib-
ToOeTOoHHUM 3aBoj ckiagae 971 622,81 rph.

9.3.3 Bukopucmannsa enekmponnux maodauus 0asa piwienusn 3JI11
CUMNIIEKC-MEMOOOM

PimieHHs 3a1a4 CUMILIEKC-METOJIOM YK€ 3pYYHO BUKOHYBATH BH-
KOpHUCTOBYIOUM TabymuHui niporiecop Excel. Tlpu npomy mMoxHa 3MiHIOFO-
Yy BXIJHI JJaHI OTPUMYBATU PI3HI BapiaHTU pIIICHHS 3aaadi. MeToauky
BUKOpPHUCTaHHS TabnmuHoro mporecopa Excel mus pimennst 3JIIT po3riis-
HEMO Ha IPUKJIAJ1 pilIeHHs: a0CTPaKTHOI 3a4aui:

DyHKIIIS METH MParHe 10 MIHIMYMY:
Z =3X — 2%y — X3 —> Mmin
X; +3Xy —3X3<6
—2% + X9 + X3 <4
Xj ZO, J =1, 3

Jlns pimieHHs 3aAa4l 0yJAeMO BUKOPHUCTOBYBATU QJITOPUTM PIlIEHHS
3a/ladyl Ha MAaKCHMYM, a CHUCTEMY HEpPIBHOCTEH 3alHIIeMO Y KaHOHIYHIN

dbopmi:
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Z :—3X1+2X2 +X3 —> Max
X; +3Xy; —3X3+ X4 =6
Xj 20, J 21, 4
Tenep Mu MaemMo JBa OAMHUYHUX BEKTOPHU X4, X5, Ta LUIBOBY (DYyHK-

1[i10, SIKa IparHe 10 Makcumymy. I[ToOyayeMo Mo MM JaHUM CHMILICKC-
tabmunio B Excel.

J1a - S
A B C D E F G H
1 BinbHi SMiHHI|  OuiHo4Hi
2 Bazuc| 4IeHH X1 X2 X3 X X 5| BIOHOIIIEHHA
3 X4 6 1 3 -3 0
4 X5 4 -2 1 1 0 1
5 Z 0 3 -2 -1 0 0

Jlai gieMo 3T1IHO aJiTOPUTMY:

1. AHanizyemMo 3Ha4EHHS €JIEMEHTIB OIL[IHKOBOTO psijika. BoHu He 3a-
TOBOJBHAIOTh BHUMOTaM OINTHMAaJbHOCTI. BuOupaemo MiHIMaIbLHHM
B1JI’EMHUI €JIEMEHT 1 BiAMIYAEMO II€i CTOBNElb, K HanpsMHuM. Po3pa-
XOBYEMO OIIIHOYHI BIJTHOIIEHHS, 3amucaBiid B Komipky H3 dopmyny
=B3/D3 Ta B komipky H4 dopmyny =B4/DA4.

D5 - S| -2
A B C D E F G H
1 BineHi 3MiHHI Onigo4ni
2 PBazuc | 4meHH | X X7 X3 X4 X5 | BIOHOIIEHHS
3 xy 6 1 3 -3 1 0
4 X5 4 -2 1
5 0 3 -2 -1 0

B pe3ynbrari 3HAWNUIM HanpsIMHUM PSAJIOK Ta PO3B’SI3yBAIbHUMN
€JIEMEHT.
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D3 v fe | 3
A B C D E F G F
1 BineHi SMIHHI Origo4Hi
2 basuc | 4IeHH | X X, X3 X34 X5 | BiOHOIIEHHA
3| x4 6 1 3] -3 1 02 <«—
4 xs 4 2 1] 1 0 1]4
; 0 31 1 -2 -1 0

2. Tenep HEOOX1JHO BUKOHATH PO3PAXYHOK €JIEMEHTIB HOBOI TaOJIU-
1. I [bOro JOCTaTHBO CKOMIIOBATH CTapy TaOJMIIO 1 BUAAIUTH 3 HEl
yC1 YUCJIOB1 JIaH1, a HA3BH PAIKIB 1 CTOBMIIB 3aIUIIUTH. T0OTO CTpyKTYypa
Ta0JIUIIl 3aJMIIAE€ThCs 0€3 3MIHM Ha YBECh Yac oOuHuclieHb. Buaansemo 3
0a3uca 3MiHHY X4, @ B 0a3UC BBOJAUMO 3MIHHY X).

3. IlepepaxoBy€e€MO HANMPSIMHUM PSAIOK (IO aITOPUTMY BCl €JIEMEHTH
pAZIKa IUTATHCSA Ha PO3B’A3yBaJbHHM €JIEMEHT), BUKOPHCTOBYIOUH (hOpMy-
ny =B3/$D$3(popmyay 3anucarn B komipky B9), komiroemo many ¢op-
MyJy B aiana3oH koMipok C9:G9, orpumaemo:

G9 - Jf | =G3/5DS3
(4] A [ B | € D E F [ G ] H
7 BitbHi SMIHHI OuiHoYHi
8 basuc | 4meHH | X, X3 X3 Xy Xs | BUIHOIIEHHA
9 X2 2| 0.3333 1 -1| 0,3333 0
10 X5
11

4. Po3paxoBy€MO BCl 1HIII €JIEMEHTH HOBOi TaOJHIl BUKOPUCTO-
BYIOUM MPABWIO NPSIMOKYTHUKA Ta BPaxOBYIOUHM Ty OCOOJMBICTH, IO
PANOK 1 CTOBIEIb, 3 SIKUX OEpyTh €JIEMEHTH IpU MoOyI0Bi1 JI1000ro0
NPSMOKYTHHMKA 1 JIJIA JIIOOOT0 €JIeMEeHTa, HE 3MIHIOIThCS (iX iMeHa He-
00X1JJHO 3aMMCyBaTH SIK a0COJIIOTHI afpecu abo BCl€i KOMIpKHU, a00 psij-
ka, abo croBmil). PosrnsgHeMo mpukian 3amucy dopmyn B Excel mis
pO3paxyHKy €JIEMEHTIB psjaka 0a3uCHOIO €JIEMEHTa Xs Ta OIIHKOBOIO
panka. B komipky B10 3amumemo dopmyny =B4—(B$3*$D4)/$D$3.
Komitoroun nany dbopmyny y aianazon komipok B10:G1ll, orpumaemo
MOBHUMN PO3PAXYHOK APYyToi TaOuili:
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G11 - Je | =G5-(GS3*5D5)/SDS3

A B C D E F G | H
7 BinbHi 3MiHHI OuiHOYHi
8 basuc | 4wneHw | X, X, X3 Xy Xs | BUTHOIIEHHS
9| X2 2| 0,3333 1 -1| 0,3333 0
10 X3 2| -2,333 0 2| -0.333
11 4| 3.6667 0 -3| 0.6667 0

5. AHaii3yeMo 3HAU€HHS €JIEMEHTIB OI[IHKOBOTO psnaka. BoHu He 3a-
JIOBOJILHSIOTh BUMOTAaM ONTHMAIBHOCTI. BuOupaemMo MiHIMaIbHUN B €M-
HUI €JICMEHT 1 BiIMIYaeMO IIeii CTOBIICIb, K HAIPSIMHUH (CTOBIICIIB X3).

Po3paxoByemMO 3TiJIHO MPaBWJI OI[IHOYHI BIAHOIICHHS: 3alUCYEMO B
koMipky H9 cumBon Oe3koneunocTi (o) Tta B komipky H10 dopmyy
=B10/E10. 3naxoaumMo HampsMHUN pAIOK (MiHIMAIBHUN €JIEMEHT Mo ad-
COJIIOTHOMY 3HAu€HHIO B CTOBMIl «OIIHOYHI BIJHOILICHHS») Ta
PO3B’sA3yr0unii emeMeHT — komipka E10:

G11 - fx | =G5-[G53*5D5)/5D53

A B C D E F G H
7 BinsHi 3MiHHI OmiHoYHi
§ DbasHuc | WIeHH | X1 X7 X3 X X5 | BiDHOIIEHHA
g X> 2| 0,3333 1 -1] 0.3333 0 oo
10 X3 2| -2.333 2| -0,333 1 1l
- 4| 3.6667 0 T -3| 0.6667 0

6. BukoHaeMo po3paxyHOK €JIEeMEHTIB HOBOiI TabOmnuli. Bunansemo 3
0a3uca 3MiHHY X5, @ B 0a3UC BBOAUMO 3MIHHY X3.

7. IlepepaxoByeMO HaINpsIMHUN PSIAOK, PO3AUIMBIINA BCl €IEMEHTH
psiaka Ha po3B’s3yrouuit enemeHT. B xomipky B16 3ammmemo dopmyty
=B10/$E$10 Ta crxomiroBaTu ii B miama3on komipok C16:G16. B pe3yib-
TaTi OTPUMAEMO TAOIUIIIO:

G16 - Jfe | =G10/SES10

A B C D E F G H
13 BineHi 3MiHHI OmiHOYHi
14 BazHuc | 9IeHH | X X X3 X4 X5 | BiDHONIeHHA
165 X3
16 X3 1| -1.167 0 1| -0,167 0.5]
17 T
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8. Po3paxoByeMo BCl 1HII €JIEMEHTH HOBOI TaOIUIll BUKOPUCTOBYIO-
YY MPaBWIO NPSIMOKYyTHHKA. s psiaka 0a3ucHOi 3MIHHOT Xp 3aMUIIEMO
dbopmynny ais po3paxyHKy — enemeHta  komipku — Blh:  =B9-
(B$10*$E9)/SES$10, ckomiroemo ii B miamazon komipok C15:G15, orpu-
MaeMo po3paxyHok. CkomiroeMo hopmyiy 3 komipku B15 B komipky B17,
a 3 Hei B mianazod komipok C17:G1l7. OtpumaeMo po3paxyHOK HOBOI
TaOIHII:

G17 - Je | =G11-(GS10*$E11)/SESLO

A B C D E F G H
13 BineHi 3MIHHI O1iHOYHi
14 BasHC | 4IeHH | X X7 X3 X4 X5 | BiOHOINEHHS
15 X, 3| -0.833 1 0| 0,1667 0.5
6 x3 1| -1.167 0 1| -0,167 0.5
17 7| 0,1667 0 0| 0,1667 1.5

B omiHkoBOMYy PpsOKYy TpeThOI CHUMIUIEKCHOI TaOJMIll HeMae
B1JI’€MHUX YMCEJ, a 3HAYUTh BiH 3aJI0BOJIbHSIE YMOBY ONTUMAaJIbHOCTI. [le
O3Hayae, 1110 3HANMJIEHUH ONTUMAJILHUM IIaH 3aa4l:

X" =(0;3,10;0),
minZ;=3-0-2-3-1.1=-7.

OTxxe mocTaBlieHa 3ajadya BupimieHa. SIk 0auumMo, BUKOPUCTAHHS
TabmuuaHOTO Mporecopa Excel e mpoctum, 3pydHrM i Ha0UHUM 3aco00M
pimenss 3JII1T MeTo1oM cUMIIIEKC-Ta0IHIIb.

9.3.4 Ilpuknaou eupiwenns 3111 memooom cumniekc-maodauys 3
BUKOPUCMAHHA WMYYHUX 3MIHHUX

3agaua 1. Opranizariiis Burotosisie medinp gpaxuii 5 — 10 mm, Ha-
3BeMO Horo mpoxaykiis A, mebias ¢pakiii 10 — 20 mm, HazBeMo HOTO
npoaykitist b ta me6ins ¢pakiii 20 — 40 MM, HazBemo Horo mpoaykiis B.
O6poOka mebeHI0 BUKOHYETHCA Ha JIBOX JAPOOMIIKAaX MOCTIAOBHO. T0OOTO
00poOka 11edeHI0 MPOXOoAuTh Y JB1 cTafdli. TpuBamicTh 0OpoOKH OJHIET
napTii TpOAYKIli KOXKHOTO BHAY 3aJaHO B TaOmd. 9.5 (maptis mpomaykiii
ckimamae 10 1).
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Tabnuys 9.5
TpuBaJjicTs 00po0OKM Pi3HUX BH/IIB MPOAYKIII HA JPOOMIBLHUX YCTAHOBKAX

Tpusainictb 00poOKH MapTIi MPOAYKILIT, TOAUH

JpoOuIibH1 YCTaHOBKH

A b B
2 25 3
2 2,5 1 0,5

Yac BHUKOpUCTaHHSI JPOOMIOK OOMEKEHHH: MEpIIoi JPOOWIKU HE
Oinbiie HiK 450 MaMHO-TOAMH, ISl Apyroi He Oulbiie HiXK 380 mariu-
HO-TO/JIHH.

[IpulyToK, sIKUIl OTpUMY€E OpraHizallisi BiJi peanizaiii KOKHOTO BUIY
meOeHIo0 CKiIaaae: Bia peamizaiii medenro ¢pakiii A — 100 rpH. 3a nap-
Ti10; ¢pakuii b — 80 rpu. 3a maprito; dpakiii B — 60 rpu. 3a mapriro. He-
00X1THO BU3HAYUTU MaKCUMaJIbHUI MPUOYTOK OpraHizallii BiJ peaizailii
1IeOeHIO.

IloOynoBa matemaTtuuHoi MoaeJi. Hexail X; KUIbKICTb BUPOOHUIITBA
napTid IPOAYKIIT j-ro BUY, A€ | — MOXe HaOyBaTH 3Ha4YeHHs Bix 1 10 3.

YMoBamu 3a1a4i Oy1yTh OOMEKEHHS YaCy BUKOPUCTAHHS APOOUIIOK
JUIsl BAPOOHUIITBA 11I€OCHIO TPHOX BUJIIB:

1 ipoouiku 1: 2X; + 2,5%, + 3x3 < 450

s Apoomiiku 2: 2,5%; + 1x, + 0,5x3 < 380.

[{inboBa (yHKIIS 3a/1a4l BABHAYAETHCS SIK MAKCUMI3allisl TPUOYTKY
BIJI peasni3zailii 1meOeHro:

Z =100%; +80x, + 70X3 — max.

OTxxe MaTeMaTU4Ha MOJCJIb MMOCTaBJICHOI 3a):[aqi Ma€ Takuu BUT JISA .

2% + 2,9%5 +3X%3 <450
2,9% +1X, +0,5%3 <380

Xj ZO, J:]T3

Po3B’si3yBanHs. Po3B’sikeMO 3a/1a4y CHUMILIEKC-METOAOM Y BIJIIO-
BIJIHOCTI 3 PO3TJISIHYTUM aJITOPUTMOM.

1. 3anmumemMo cucteMy OoOMEXeHb 3aJadil B KaHOHIUHIN (popmi. Jlis
OO TIEPENIEMO BiJI OOMEXEHb — HEPIBHOCTEM IO CTPOTUX PIBHSHB, YBI-
BIIIM 70 JIIBOI YaCTUHU OOMEKEHB JTIOJATKOBI 3MIHHI X4, TA X5.
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{le +2,5%y +3X3 + X4 <450

2,9% +1X, +0,5%3 + X5 <380

x;20, j=13

Ili momaTkoBi 3MIHHI 32 €KOHOMIYHHUM 3MICTOM O3HA4alOTh MOKJIH-
BUIi, aJle¢ HE BUKOPUCTAHUM JjIsi BUPOOHUIITBA MPOAYKIIIl Yac poOOTH ApO-
owiok 1 ta 2. YV uinboBit pyHKIT Z 10/1aTKOB1 3MIHHI MatOTh Koeilli€H-
TH, SIK1 IOPIBHIOIOTH HYJIIO:

max(100-x; +80- X, +70-X3+0- X, +0-X5) .

KanoHiuHy cuctemy oOMeXeHb 3aj1a4i 3aUIIEeMO Y BEKTOPHiH dopmi

X1'51+X2'A2+X3"53+X4"&4+X5';52'50’

'51 2,0 Az 2,5 '&3 3,0 A4 1) - 0
c = , = , —= , = ) = .
8 25 1,0 0,5 0) 57|41
Ock1IpKH ToAaTHI KOC(IMIEHTH X4 Ta X5 BIAMOBIMAIOTH JIHIMHO HE-
3aJICKHUM BEKTOpaM, TO 3a O3HAYEHHIM

Xy = (0; 0; 0; 450; 380)

€ OMOPHUM TUTAaHOM 3aJ1avi 1 JIJIs I[bOr'0 MOYaTKOBOTO TUIaHY IIJIboBa (PyH-
KIIis1 OyJie JOPIBHIOBATH:

Z,=100-0+80-0+70-0+0-450+0-380=0.

2. CknanemMo CUMILIEKCHY TAaOJIMIIO ISl MEPIIOTro OMOPHOrO IUIaHy
3ajaul:

Binpui O1iHOuYHI Bi-
basuc X1 Xo X3 X4 | Xs
YJICHU JTHOIIIEHHS
X4 450 2,0 2,5 3,0 1 0
Xs 380 2,5 1,0 0,5 0 1
Z 0 -100,0 -80,0 |-70,0

EneMeHTH OCTaHHBOI'O PsJIKa CUMILIEKC-TA0IUIIl € OIIHKOBUM PS/I-
KOM, 3a JIOIIOMOT'OI0 SIKOTO OIOPHUM IUIaH MEePeBIpSEThCS Ha ONTUMATb-
HICTh. B JaHOMY BUNAJKy ONMOPHUI IJIaH HE ONTUMAJIBHUN, BIH MICTUTH
BiJI’€MHI eJleMeHTH. BinMmidyaeMo HampsIMHUN CTOBIEIb, PO3PaXOBYEMO
OIIIHOYHI BIJIHOIICHHS, BUOUPAEMO 1 BIAMIYAEMO HANPSIMHHUN PAIOK Ta
BUISIEMO PO3B’SI3yBaJIbHUIN €JIEMEHT:
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Binpui O1iHOYHI Bi-
ba3zuc X1 X2 X3 Xao | X5
YJIEHU JTHOIIICHHS
Xa 450 2,0 2,5 3,0 1 0 225,00
Xs 380 25 1,0 0,5 0 1 152,00 D
Z 0 -100,0 -80,0 -70,0

T

BbynyemMo 1 po3paxoByemMo HOBY cuMmIuiekc-Taonuirto. Ilepi 3a Bce B
HOBIM CUMILIEKC-Ta0u1Il 3 0a3UCy BUAAISIEMO 3MIHHY X5, @ BBOJUMO HOBY
3MiHHY X;. [lops/10K po3paxyHKy IHIIKUX €JIEMEHTIB JJI1 HOBOI TabJIHUIll pO-

3TJISIHYTO BUIIE. B pe3ynbTaTi OTpuMaemo:

BinbHi O1iHOo4HI Bi-
bazuc X1 Xo X3 X4 X5
YJIEHU JTHOIIIEHHS
Xa 146 0,0 1,7 2,6 1,0 -0,8 56,2 -
X1 152 1,0 0,4 0,2 0,0 0,4 760,0
Z 15200 0,0 | -40,0 | -50,0 | 0,0 40,0

t

B npyriit Tabnuill OnopHU TIaH TEX HE ONTUMAJIBHUHN, BIH MICTHUTh
BiJI’€MH1 €JIeMeHTU. BinMidaeMo HampsiMHUI CTOBIEIb, PO3PAXOBYEMO
OI[IHOYHI BIJHOIIECHHS, BUOMPAEMO 1 BIAMIYAEMO HAMNPSIMHUM PANOK Ta
BUJIUISIEMO PO3B’sI3yBaJbHUI elleMeHT. Jlan 00YUCII0EMO €JIEMEHTU HO-
BOi TaOJUIIl Y BIAMOBIAHOCTI 3 alropuTMOM. OTpUMY€EMO HOBY TaOJIHIIIO:

BuibHI O1iHO4HI Bi-
Bbasuc X1 X2 X3 X4 X5
YJIEHU JTHOIIIEHHS
X3 56 0,0 | 0,7 1004 |-0,3 85,9
X1 140 1,0 | 0,3 0,0 |-0,1 0,5 522,9
Z 18008 (0,0 |-7,3 0,0 19,2 (24,6

B tperiit Tabnu1ll ONOPHUI IUIaH TEX HE ONTUMAIbHUNA. BukoHyemo
BUILEBKA3aH1 All 1 OTPUMY€EMO YETBEPTY TAOJIULIIO:

T

BinbH1 O1iHo4H1 Bi-
basuc X1 X2 X3 X4 Xs
JJIICHU JHOIICHHA
Xo 86 00 {10 | 15| 0,6 | -05
X1 118 10 {00 04 |-0,2 | 0,6
Z 18635 [ 0,0 | 0,0 [11,1 235 |21,2
B ominkoBoMy psAKy 4eTBEPTOi  CHUMILICKC-TaOJuII

B1I’€eMHUX 4yMcell. Bei e1eMEHTH OIIHKOBOTO psijika Ouibliie ado JI0piB-




HI0I0TH 0 1 3a7J0BOJTBHSAIOTh YMOBY ONTUMAaNbHOCTI. Ile o3Hayae, mo Haii-
JIEHO ONTUMAJILHUH IUIAaH 3a7a4l:

X "= (%=118; X,=86; X5=0; X,4=0; X5=0)
abo
X "=(118; 86; 0; 0; 0)

[Inan BupoOHUIITBA MPOAYKIIii, IO mepeadoadyae Bumyck 118 mapTtiii
npoxaykmii A (1180 1) ta 86 napriii npoaykmii b (860 T), onrumansHU 1
nae Halobuid npuoyTok 18635 rpH. [lpu oMy yac poOOTH APOOUIIOK
BUKOPHUCTOBYETHCS MOBHICTIO X4 = X5 = 0.

3amauva 2. PosriagacTbes 3 METOIO O3HAMOMIIEHHS 3 METOJOM BHUKO-
PUCTAHHS IITYYHUX 3MIHHHX MPU PIIICHHI 3a1a4 CUMILIEKC-METO/IOM.

¥YmoBa 3aaaui. Po3p’s3aTu 3a1auy 2 13 10AaTKOBOK YMOBOIO: 111€01Hb
dpaxuii B mae BUTOTOBISTUCH B KUTbKOCTI HE MeHIte 50 maprtiit (500 T).

Po3p’si3yBanHss. MarteMatnuHy MoJenb CcHOpPMYIbOBAHOI 3ajaul
3aMUIIEMO TaK:

Z =100x; +80x, + 70X; — max

2% +2,5%, +3X%3 <450

2,9% +1x, +0,5%3 <380
X3= 50
Xj 20, J =1,_3.

3acTOCOBYEMO ISl pO3B’SI3YBaHHS ITOCTABJICHOI 3ajladyl CUMILICKC-
METO/I. 3alIUCY€EMO CIIOYATKy CUCTEMY OOMEKEHb y KaHOHIUHIN Popmi:

2X1 + 2,5)(2 + 3X3 + X4 :450
2,5)(1 +1X2 + 0,5)(3 + X5 = 380
X3 —X6 :50

x;20, j=16.

[Ipu bOMy HEpPIBHICTH TUIY > NMEPETBOPIOEMO y PIBHSHHS BBEIICH-
HSIM Y JIIBY YaCTUHY OOMEKEHHS 10/IaTKOBOI 3MIHHOT 31 3HaKOM "—"

145



BekropHa popma 3anucy Oyne MaTH BUTIISI:

X1"51+X2"&2+X3"53+X4‘A4+X5"55+X6"56Zﬁo

2,0 2,5 3,0 1 0 0
ne A=[25| A =|1 |, AA=|05| A =[0]|, A=[1]|, Aj=| 0].
0 0 1 0 0 -1

Cepen 3amucaHuX BEKTOPIB € jumie 1Ba oaunnuHi: A, Ta Ac, a Ga-
3UC y TPUBUMIPHOMY MPOCTOP1 MOBUHEH CKJIAJIATUCH 3 TPHOX OJIMHOYHHX
BekTOpiB. llle oarH 0JMHUYHUI BEKTOP MOKHA CTBOPUTH, YBIBIIH B TPETE
oOMexkeHHS 3 KoedilieHTOM +1 IMTy4HYy 3MIHHY X7, K1 BIJIOBI1IaTUME

0
OJIMHUYHUHN BEKTOP 5\7 = 0.

1

Tenep po3risiHEMO PO3IMIMPEHY 3a]jauy JIIHIKHOTO TPOTPpaMyBaHHS:

max(100- % +80-X, +70-%X3+0-%X4 +0:-X5 +0-Xg —M - X7)

2% +2,5%5 +3X3 + X4 =450
2,5)(1 +1X2 + 0,5)(3 + X5 :380
X3 — Xg + X7 =50

Xj 20, ]=17.

Ha BiamiHy BiJ DOJaTKOBUX 3MIHHMX IITy4YHa 3MIHHA X; Ma€ B IIi-
Ip0BIH yHKIiT Z koedirienT +M (mis 3amxad Ha min), ado —M (uist 3a1a4
Ha Max), ne M — AOCUTh BEIUKE JI0JATHE YUCIO0. Y PO3MIMPEHINA 3aaadi
0a3UCHUMHU 3MIHHUMHU € X4, X5, X7, @ pelITa 3MiHHUX BiIbHI. [louaTkoBHiA
OTIOpHUH TIJIaH 3aJa4i:

Xo = (0;0;0;450;380;0;50) .
JIJ1st IbOTO MOYAaTKOBOTO TUIaHY IIbOBA (PYHKIIS Oy/1e JOPIBHIOBATH:

Zy,=100-0+80-0+70-0+0-450+0-380+0-0—M -50.

3anoBHUMO MEPIIY CUMILIEKC-Ta0IUIIIO 3a/1a4ul KPIM OLIHKOBOTO psi-
aka. Y il cumiuiekc-tadiuil gogamo HoBuid croBnens Cj. Y HpOMy Oy-
JEMO 3alKCyBaTH 3HAYEHHS KOE(ILIEHTIB MpU 0a3MCHUX 3MIHHHUX Y IIi-
nb0Bi PyHkuii. Hag psakom 3 iMEHaMHM 3MIHHMX PO3TAIlyeEMO PSIOK 31
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3HAUYCHHAIMU KOE(IIIE€HTIB HUIHOBOI (PYHKIIT MOYATKOBOTO IUIaHy. 3amoB-
HEeHa TaOIuIls Ma€e BUTIISI:

Bimsni | 100 | 80 | 70 0 0 0 -M O11HO4YHI1
YICHU | X4 X, | x3 | x4 | x5 | xg | x; |BLIHOLIEHHA
X4 0 450 | 2 25 | 3
X5 0 380 |25 |1 0,5
X7 | -M 50 0 0 1

basuc | C;

o|lo|r
=
o
o

Po3paxyemo eneMeHTH OIIHKOBOTO PsaKa.

3
Zo=7Y.C;b; =0-450+0-380+(-M -50)=0~50-M,
j=1

3
Z =—¢ +3,C;*a; =-100+0-2+0-2,5+(-M -0) =—100—-0-M,
j=1

3
Zy=—Cy+ > Cj-a;=-80+0-25+0-1+(-M -0)=-80-0-M,

j=1
3

Z3=—C3+ 2. Cj-83=-70+0-3+0-0,5+(-M *1) =—70-1-M
j=1

1 T.A. SIK BUHO, 3HAYEHHSI OLIHOK CKJIAJIal0ThCS 3 ABOX YaCTHH, O/I-
Ha 3 SIKMX MICTUTh M, a iHIIa MpoCcTO Yucio. Tomy Jjst 3py4HOCTI po30u-
BA€EMO OIIIHKOBUM PSIIOK Ha JIBa psaKa. Y MEPIIUN OL[IHKOBUU PSIOK 3a-
MHACYEMO MPOCTO YKCIIO, a B IPyTruil uncio 3 koedimientoM M. Otpumae-
MO HACTYIHY TaOJIUIIIO:

Binpui| 100 | 80 70 0 0 0 -M O1iHOYHI
bazuc |C; )
YJICHU X1 Xo X3 X4 X5 X6 X7 B1IHOIIICHHA
X4 0| 450 2 2,5 3 1 0 0 0
Xs 0| 380 2,5 1 0,5 0 1 0 0
X7 |-M 50 0 0 1 0 0 -1 1
7 C. 0 -100| -80 | -70 0 0 0 0
P -50M | 0 0o |-M| O o | M| O
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O1iHKY TEepIIOro OMOPHOTO IJIaHy HE 3a/I0BOJILHAIOTH YMOBaM ONTH-
MaJbLHOCTI 1 TOMY BiH € HEONTUMAJIbHUM. BiAMOBIAHO aaroOpuTMy pIIIEHHS
3a/1a4 JIIHIHHOTO MPOrpaMyBaHHS CHMILIEKC-METOJIOM BHKOHYEMO MEPEXiJl
710 HaCTYIHOT'O OMOPHOTO TUIAHY 3aj1adi 3T1IHO 3 MPHUKJIAJA0M PIIICHHS 3a/1a-
gi 2. [lomanpInie pimreHHs 3a/1a41 IPEACTABICHE Y BUTIISAII TAOJIHIII:

Binsni| 100 | 80 70 0 0 0 -M O1iHO4H1
bazuc| C; .
HJICHU X1 X2 X3 X4 X5 Xg X7 BIIHOIIICHHA
X4 0 450 2 2,5 3 1 0 0 0 | 450/3=150
Xs 0 380 | 25 1 0,5 0 1 0 0 [380/0,5=760
X7 |-M | 50 | 0 | 0O [ 1 |0 |0 |-1]|1 5%
7 C 0 |-100| -80 | -70 0 0 0 0
™~ lsoM| 0 |0 MM |0 |0 | M| O
Bineni| 100 | 80 70 0 0 0 -M | Oui”oyHi
basuc| C; )
4IEHHU | X, X5 X3 X4 X5 Xe x; |BIIHOIIEHHS
X4 0 300 2 2,5 0 1 0 3 -3 | 300/2=150
X5 0 355 | 25 1 0 0 1 0,5 |-0,5 355/2’H'2
X3 70 50 0 0 1 0 0 -1 1 00
7 3500 |-100 | -80 0 0 0 |-70 | 70
i o f0 o |0 |0 |0 |0 |M
Binpni | 100 | 80 70 0 0 0 -M O1iHOYHI
basuc| C; )
YJIeHU | X, X, X3 X4 Xs X6 X7 |BIIHOIIEHHS
X4 0 16 0 1,7 0 1 [-08|26 |-2,6 16/1,729,41
X; | 100 | 142 1 0,4 0 O |04 |0,2 |-0,2 |142/0,4=355
X3 70 50 0 0 1 0 0 -1 1 00
7 C 17700| O -40 0 0 40 | -50 | 50
U 0 o M0 [0 |0 |0 |0 |M
Bineni| 100 | 80 70 0 0 0 -M | Owui”ouHi
basuc| C; )
YJICHHU X1 Xo X3 X4 X5 Xg X7 B1JHOIIICHHA
X 80 9,4 0 1 0 0 2 -2
X; | 100 |138,24| 1 0 0 0 1 0 0
X3 70 50 0 0 1 0 0 -1 1
7 C. 18076 | O 0 0 24 |1 21 | 11 | -11
1= 0 0 0 0 0 0 0 M

B ocTaHHROMY OIIIHKOBOMY PSIIKY TaOJUIIl BCl €IEMEHTH OMIOPHOTO
MJIaHy BIJATMOBIAAIOTh BUMOTAM ONTHUMAIBbHOCTI, OTIOPHUH TUTaH € ONTHMa-
JLHUM TUJIaHOM 3aadi. BeKTop pillieHHS Ma€e BUTJTIS;
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X" = (138,24;9,4;50;0;0;0:0),
Zy,=100-138,24+80-9,4+70-50+0-0+0-0+0-0—-M -0=18076.

Mu otpumainu, 10, IpH 3aJaHUX YMOBAax, ONTUMAJIBHUM € BUPOO-
HUNTBO medeHto: gpakiii A — 138 nmapriit, a6o 1380 1; dpakmii b — 9 nap-
TiiA, a00 90 T1; Ta ¢pakuii B — 50 mapriii, ado 500 1. B oMy Bumanky 0y-
Jie OTPUMAHO HaWOUIbIIUM PpUOYTOK, sikui ckianae 18076 rpH.

SAIIMTAHHA 51 CAMOKOHTPOJIIO

1. B yomy mossirae OCHOBHA 1/1€51 CHMILICKC-METO Ty ?

2. lllo Ha3uBaeThCst OA3UCHUM PIMICHHSM CHUCTEMHU M JIHIMHUX PIB-
HSIHB 3 N 3MIHHUMU?

3. 3 CKUIBKOX €TaIiB CKJIAAA€ThCS aITOPUTM PIIICHHS 3a/a4l JIIHIMHO-
ro IporpamyBaHHS (3a7a4a MakCUMI3allii) METOJOM CUMILIEKC—Ta0 U1l ?

4, SIxi nii HeoOX1JHO BUKOHATH 1 KOJIHU, 100 MPEJACTaBUTH CUCTEMY
OOMEXeHb K CUCTEMY PIBHSHb y BUIJISII, SIKMM HA3UBAETHCS PO3IIUpPE-
HOIO CUCTEMOIO?

5. Slka KUIbKICTh OJJMHUYHUX HE3aJEKHUX BEKTOPIB MOBUHHA OYTH Y
PO3IIMPEHI CUCTEMI PIBHSIHB?

6. B sskomMy BHITaIKy 3aCTOCOBYIOTh METOJI IITYYHOTO 0a3UCy?

7. SIk1 3MIHHI Ha3UBaIOTHCS 0A3MCHUMH, a K1 BUIbHHUMH?

8. 3 SKUX €JIEMEHTIB CKJIaJa€ThCs THUIIOBA CTPYKTypa CHILIEKC-
Ta0IMI1?

9. Skuii pANIOK B CUMIUIEKC-TA0IMIII HA3UBAETHCS OIIHKOBUM PsJ-
KOM 1 1110 B1H BU3Ha4ac?

10. Sk BuU3HAYaA€ThCs HANPSIMHUM CTOBIMElb, HA 110 BIH BKa3ye Ta
JIJIs1 YOTO BUKOPUCTOBYETHCS?

11. SIx Bu3HAYa€THCS HANIPSIMHUM PSAZIOK 1 HA 110 BiH BKa3ye?

12. Sl BU3HAYa€ThCsl PO3B’A3yBAJIBLHUI €JIEMEHT 1 JIJIs1 4OT0 BiH MPHU-
3HAYCHUM ?

13. B sKiii mOCaiJOBHOCTI PO3Pax0OBY€ETHCS HOBA CUTLIEKC-Ta0IUIIsA?

14. B sxoMy BUMaAKy 3aKIHUY€TbCS BUKOHAHHSI MOCII1IOBHOCTI PO3-
paxyHKiB CUMILIEKC-TaOIHIIh?

SABJIAHHA JJIA1 CAMOIIEPEBIPKU 3ACBOC€HH A 3HAHD

3aBaannsa 1. CamoCTIHO BUKOHATH PO3pPaxXyHOK 3a7ayl JIHIMHOTO
IporpaMyBaHHsI METOJIOM CUMILIEKC-TA0IHIh 3 BAKOPUCTAHHIM TaOInY-
Horo Tporiecopa Excel. Jlani mpuBeneni y Tab. 9.6.
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Tabnuys 9.6

Tabauus 3aBa1aHb — HiJILOBA QYHKIIA, 00MeKeHHS, TPAHUYHI YMOBH

) )
é § YMoBa 3agaui é § VYMmoBa 3anaui
1 2 3 4
1 | F=2x+3x, > max; 2 |F =14x, —10x, —3X%3 + 9%, — min;
X, +3X, <18, A% + 2Xy + 2X5 + X4 <35,
2%, + X, <16, X + X, +2X3 + 3%, <30,
X, <5, 3%y + X9 + 2% + X4 <40;
3% £21; ijo,j:ﬁ
X 20, X, 20.
3 | F=4x +3x, > max; 4 | F=-30% +10x, - min;
2X) — Xy — X3 = =2,
X <4000, {—3x1+2x2—x3£3;
X, <6000, X; >0, | -13.
X +§x2 <6000;
X =0, X, 20.
5 | F=-3% —4X, —5%; - min; 6 | F=5%+ X, + X3 —> max;
2X) + Xy + X3 = 4, X, + Xy + X3 <5,
{le +3X, +2X3 < 6; {—xl +3X, — X3 =2 -3;
ijO,jzl,_B. szo,jzl,_&

7 | F ==X —X, +3%; —> max; 8 | F =X, +3x%, +9x%; > max;
—X; — Xg —2X3 =2, X + X, + X3 <10,
{2x1+x2+3x338 {xl—x2—2x32—2;

X; >0, =13 X; 20, =13
9 | F=3x—2X, — X3 > min; 10 | F =2x% + X, — X3 = max;
—Xq —3Xy +3X3 = 06, X + X, <1,
{—2x1+x2+x3s4; —Xp —X3 =2,
X;>0,j=13, X+ X <2;
X; >0,j=13.
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IIpooosowcenus maon. 9.6

1 2 4

11 | F =X +2X, —3%X3 —> min; 132 F =3% —2X, = max;
2% + Xy +3%3 <4, 2% +2X%, <10,

2% +3X, <6, —3X% +4Xy, 212,
X+ X3 <2; 2% +4x%, <12;
X; >0, j=13. X 20,%;20.

13 | F =-2X + X, = min; 14 | F =-3X +2X, > max;

—3% + Xy <1, —X; +2X, <4,
X, + X <2, 3% + 2%, <14,
X — 2%y <0; X — 2%y <3;

X =0,%, 20. X =0,%, 20.

15 | F =2,4-(26%; +45X,) — max; 16 | F =5x% + X, + X3 > max;
3% + 3%, <100, X + X, + X3 <5,

X, <30, {-xl +3Xy — X3 =3,
X, < 20; % 20, X,20,%2>0
X =20,%, 20.

17 | F ==X — X, + 3X3 — max; 18 | F =X, +3X, +9%; — max;
— X+ Xy —2X3 = -2, X + Xy + X3 <10,
{2x1+x2+3x338 X — Xy —2X3 > =2
X; >0, j=13 X >0,X, >20,X;>0

19 | F =% —3X, + X3 > min; 20 | F =—x —2X, + 2%3 > min;
—X; —2Xy + X3 < -2, 2% + Xy + X3 =10,
{2x2+4x337 X —Xo <2
X; >0, j=13 X; >0, j=13

21 | F =X, + 3%, —3%3 —> min; 22 | F =X, — Xy +3X3 — max;

2% + Xy —5X3 22,

X, +3X%3 <10,
X; — Xog — X3 23
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12 3 [4
23 | F =3% —2Xy — X3 —> min; 24 | F =2X; — X, —3%3 = max;
—X% —3Xy +3X3 = -6, 2% + X3 <6,
{—2x1+x2+x3£4 X| —Xg — X3 =2
X; >0, j:ﬁ, —X +6X3 =>4
ijO, j=13
25 |F =-2% —3Xy + X3 — min; 26 |F =-3% +2Xy —2Xg+ X, —> min
2% + Xy = X3 =2, — X Xy =Xy =5
X, + 2%, <5, 2%, + Xg <4
3% —2X; 2~ 4, — X — Xo + 2%y > -8
X; 20, j=13 X; >0, j=14
27 | F =2% + X, — X3 — max; 28 | F =4x; 4+ 3X, +5%X3 = max;
X+ X <1, X| — %3 <6,
X — X3 =2, X+ X5 +2X3 =95,
X + X3 <2, —2X + 2X%5 > —4,
X; >0, j=13 X; >0, j=13
29 | F =¥+ 2X, —3%3 — min; 30 | F =X, —5X, — X3 = max;
-2 X+ Xy +3X3 < 4, X +3X, + X3 =3,
2% + 3X, <6, {le + X3 <5,
X + X3 <2, X; >0, j=1,3
X;20, j=13
31 | F =3x +2X, + 3%3 —> max; 32 | F =-50% —30x, — min;
3X +4X, +2X%3 22, 30x; +15x, <2400,
{2X1 + X, + X3 <8, 12x; + 26X, <2160,
X; >0, j=13 X — X <30,
| X, <80,
X =0,%x,>0
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