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HEPEAMOBA

Momorpacist BUKOHaHa B pe3yJbTaTi poOOTH Ha T JIEKIIHHUMHU MaTepialaMu
3 Kypey «JocnimkeHHs onepaniii», sIKHid aBTOp NPOTAroM 0araThboxX poKiB
YHUTAE IS CTYACHTIB CIIEHIabHOCTI «IHTENeKTyanbHi CHCTEMH MPUHHATTS
pimens» y HopHoMopchkoMy nepxkaBHoMy yHiBepcuteti (UAY) im. Iletpa
Morumm M. MukonaeBa. Y MoHOrpadiro BKIIOUEHI TAKO)K OCHOBHI TIOJIO>KEHHS
Teopil OAHO3HAYHUX HEUITKUX CHUCTEM — 3a Y3TOMKEHHSIM 3 ii aBTOpOM
Typru M.B., Hanionansauii yHiBepcuTeT KopabnebyayBanas iMm. MakapoBa
M. MukonaeBa. Lle 103BOJIMIIO BUCBITIUTH CydacHi METOJIU HEUITKOTO
MaTeMaTUYHOTO IpOrpaMyBaHHs 3a/1a4 NMPUHHSTTS pillieHb PH 3HAYHOMY
CIIPOILICHH] PO3pPaxyHKIB Y MOPIBHAHHI 3 KJIACHYHIMH HEYITKUMH CHCTEMaMH, B
OCHOBI SIKHX JIGKUTH TEOpist, po3pobiieHa karmihopHiricbkiM npodecopom J1. 3ane.

Y MoHorpagii Jemo po3MmMpeHo Po3ryISHYTI UTaHHS PO3MIISY HPOLECIB Y
HaJCHUCTEeMI, 30arayeHHs MiANPHEMIII B 9aci Ta MICIS 3a1a4 JTOCIiHKCHHS
orepamiii (TTopsy 3 IHIIUMHI METOJJAMH i TEOPIsIMH) Y CHCTEMHOMY aHawi3i 3
TOYKH 30py MiAKPECTICHHS 000B’SI3KOBOCTI iX 3aCTOCYBAaHHS y BHTJIAML MAKETa
MIPUKJIAJHAX MTPOTPaM y CyJacHUX aBTOMATH30BaHUX CHCTEMaX YIpaBIiHHS
(ACY, ACVII, CAIIP, CIIIIP).

OcCHOBHUIT HampsIM MaTepiady — CIPOMICHHS PO3paxyHKiB Ta ix OimbIie
TpUCTOCYBaHHA 10 BIKOHaHHA Ha EOM. 3po0ieHi po3paxyHKu Ha KOHKPETHHX
NPUKIAAax Jal0Th 3MOTY BUKOPHCTOBYBATH MOHOTpadiro [Jisi CaMOCTIHHOTO
BUBYCHHS PO3IJISIHYTHX NMUTAHb.

Jlo BBeseHNX MaTepialliB HaJIeKarh AesiKi HOBI Ta METOIMYHO MepepoOIieHi
cTapi po3poOKH aBTOPA:

1. 3arajgpHuUi PO3IIIsL HAJICHCTEMU 3 TOYKH 30pY BIUIMBY MOJITHYHUX,
€KOHOMIYHUX, (JIHAHCOBUX Ta PUHKOBHX IPOIIECIB HA NMPUHHATTS pillleHb
110710 BUPOOHHIITBA TOBAPiB HA IiIIPHUEMCTBI.

2. Merto; MaKCUMAJTFHOTO 30aradeHHs MiAPHEMITS B 9aci i3 3aCTOCYBaHHIM
JpoOOBO-ITIHIITHOTO IPOrpaMyBaHHsL.

3. MepexHi 3a1adi: yIOpSIKyBaHHS HyMepallil BEpIINH OPi€HTOBaHOL
Mepexki; BU3HAUYEHHS MaKCHMAJIBHOTO IOTOKY Ta MIiHIMAJBHOTO INUIAXY B
OpIEHTOBAHIM Ta HEOPIEHTOBAHIN MepekKax.

4. IrtepamiiiHi MeTOAW ONTHUMI3AIii JTIHIMHMX Ta HENIHIHHUX 3a1a4
MaTeMaTUYHOTO MpOrpaMyBaHHs (y CIIBaBTOPCTBI).

5. JIuckpeTHi iTepamiiHi METOAM ONTHMI3allii JIHIHHAX Ta HETIHIHHUX
3aJ]a4 MaTeMaTHYHOTO POrpaMyBaHHsL.

6. 3ajnaui: BU3HAYEHHs BHPOOHMYOrO LMKy, NPU3HAUCHHS, PIOK3aKa,
po3MnoIiily 0OMEXEHUX pecypciB, KOMIBOsSDKepa.



7. 3ampomoHOBaHA YAOCKOHAJIE€HAa Mojelb JIGOHTbEBA MIiXKTalTy3eBOTO
OajyaHcy, siKa IO03BOJISIE ypaxyBaTd BJIACHI MOCTiIMHI Ta 3MIHHI BUTpAaTH
rajgy3ei — Ha aMOpPTH3aIlito, 3apIuiaTy, HamiB(haOpUKATH TOIIIO.

ABTOp BHCJIOBIIOE NOASIKY cTyaeHTam YJIY 3a momomory B mepeBipiii i
CIIBCTaBJICHH] pe3yJIbTaTiB PO3PaXyHKIB.



1. CHCTEMA TA CUCTEMHUN
AHAJI3

1.1. 3ATAJIBHI BITOMOCTI
PO CUCTEMHU TA CACTEMHHU AHAJII3

OpraHizoBaHi €KOHOMIKO-COLIAIBHI CYCIIBCTBA JIEOAEH (Y BHITII JIepKaB,
KOJIEKTHBIB HiJIPUEMCTB TOIIO) MOXKHA PO3IJLIIATH SIK OKpeMi CKIajaHi
CHCTEMH, SKi CKIIaal0ThCs 3 HiIOPSIIKOBAHUX MiACUCTEM.

Oco0nuBy ponb cepel MOAIOHMX CHCTEM Bimirpae odepiwcasa, aka €
Haocucmemoro TO BiTHOIICHHIO IO Tally3ed, MiANPHEMCTB, YCTaHOB Ta
IHIUX KOJEKTHBIB Jronel. CIpsAMOBaHICTh MOJITHKH ACPKaBU 3HAXOAWUTH
CYTTE€BHH BIIOWTOK Y IisUTHHOCTI MiIOPSIKOBAHUX il migcucTeM. ExoHOMiKa
CHIA, Snonii Ta iHmMX Jep)kaB JOCATIa BpakalouWMX YCHIXIB came 3a
PaxyHOK BUKOPUCTAHHS CUCIMEMHO20 AHAI3Y 014 0epacasu, SKUi BUMarae
BCTAHOBJICHHS KOHKPETHHX IIJICH Ta BiMOBIIHUX CTUMYJIIB TSI 1X JOCSTHCHHS
JUISl YCIX YYaCHUKIB BUPOOHUYOTO TPOLIECY.

Jlromm, yci 0e3 BUHATKY, HAMArarOThCsl CBOEIO TMPAIICIO MMiIBUIIUTH BIACHHI
JO0OpOOYT, KU 3aJICKUTH BiJI pe3yNbTaTiB poOOTH cUcTeMH. Tomy memoro
€KOHOMIKO-COLIIJIFHOTO CYCITIJIECTBA JIFOJICH SIK CHCTEMH € HOro 3a0e3nedeHHs
TIpeAMETaMH CIOKUBAHHS Ta MiIBUIICHHS T00pOOyTY.

Ha oanuii wac mayka ynpaeninHa Cmac éce MeHui ZyMAHImMapHoro
(MeHw mucmeymeom) il éce Gibui MEXHOKPAMUUHOW (0inbul pemeciom
abo naykor). 3apa3, y TIpUHIWII, HE iICHYIOTh YIIPABIIHCEKI 3a/1adi, Ul SKUX
HE po3po0JIeHi 9r He MOXKYTb OyTH po3po0JieH] KUTBKICHO OOTpyHTOBaHI PIllIeHHS
Yd MaTeMaTH4Hi Mojemi. Tirbku (paxmop uacy MOXKe BUIPABIOBYBATH
3aCTOCYBaHHS 3aXO[iB YIPABIIHHA BEIHKOMACIITAOHUM BHPOOHHUIITBOM
nocinyr, siki 6asyrorbes Ha npuHimmi «[ligora — Crenst — Ilaneus», abo
«ocsin — IManenpy.

HoBi MeToau ynpaBiiHHS 3aCTOCOBYIOTh: KiOGpHETHYHI MiJXOIH 10
YIIPaBJIiHHS COLIAJIbHO-TEXHIYHUMHU CUCTEMaMH; MaTeMaTH4YHI METOIM Teopii
ABTOMATH30BAaHOTO PETYJIFOBaHHS Ta METOJM CHCTEM IMIATPUMKH MPUHHSATTS
ynpasisitounx piens (CITTTYP). st 1poro 3acToCOBYIOTBCS TaKi JMCUMILIIHH,
sk «Jlocnipkenns onepanii», «Teopis IpUHHATTS piteHb», « Teopist HediTKUX
cucrem», «Teopist kopucHOCTI», «MaremaTiiHa eKOHOMiKa», «MaTtemaTnaHe
MOJIEIIFOBaHHS! COLIJIbHO-EKOHOMIYHHX TporeciBy, «Kibepreruka», «Teopis
ABTOMaTH30BAHOTO PETyJIIOBaHHD), «EKOHOMeTpHKa» Tomio. PosrismaroTses
MaTeMaTH4IHI MOJETIi: MAKPOEKOHOMIKU (OTINC EKOHOMIKH JIEP’KaBH B LIIOMY 3
ypaxyBaHHSIM YKPYITHEHHUX OKA3HUKIB); MIKPOEKOHOMIKU (OTIFIC B3a€EMOIIi



CTPYKTYPHUX 1 (PYHKIIOHATHHHUX CKIAJIOBUX, OIIC OKPEMOTO EIIEMEHTa B
PUHKOBOMY CEpENOBHINI); MPOZHO3Y6AHHA MA Peyli06aHHA ESKOHOMIKH
(meprxaBy, Taiys3i, MAPHEMCTBA); Pi6HOAX CHE MO (3BIUAIHO Ha MAaKPOPIBHI);
npuknaoni Moneni (onmumizayis KOHKPETHOTO €KOHOMIYHOTO TPOIECy 3
METOFO TIPUIHSATTS MPAKTUYHOTO PIIlIeHHS — 3BHYAKHO Ha MIKPOPIBHI); crnamuyni
ma OunamiuHi MOzIei.

SIKiio paHilie JI0IMHA CTaBUJIa BUMOTH JI0 CHCTEMHU HIATPUMKH ITPUHHATTS
ympasistounx pittess (CIITYP), To Tenep CIIITYP sk kibepHeTHyHa cuctema
(cucreMa IMITYYHOTO IHTENEKTY), Y CBOIO YEPTy, CIMABUMb GUMOZU OO
Xapakmepy MUcieHHsA T00UHU.

Lle o3Hauae, 110 JTFOMHA BXXE CTBOPHJIA CUCTEMY IITYYHOTO iHTENIEKTY
SIK TIOBHOTIPaBHUH 00’ €KT, 1 #e NOGUHHO 3HAXOOUMU 8i0OUMOK Y HAGUAHHI.

Cucmemu wimyuno20 iHmenexKmy 6uUMazaiontd 6i0 JI0OUHU: BUCOKOL
KyIbTypH POOOTH 3 TOHATTSAMIL; MKIUCIUIDTIHAPHOTO MUCIICHHS;, PO3YMIiHHS
poui abcTpakmill; 34aTHICTE CTBOPIOBATH, YTPUMYBATH Ta 3MIHIOBaTH BEJHKI
TIOHATIHHI cucTeMu; OyTH CIPOMOYKHIM CHHTE3yBaTH abCTpakilii, 3abe3neayroun
B YMOBaxX TOCTPUX HPOTHPIY KOPEKTHY IHTEPHpPETAIlI0 MOHATIHHUX CXEM;
kopuctyBatiuch EOM; 3HaTu pi3Hi ajlropuTMIuHI MOBH 1 IpOrpamyBarty;
CKJIaZIaTh MaTeMaTH4HI MOJeNi BUPOOHUYMX IPOLIECIB; 3HAXOAUTH ONTUMYM
cepel] CyKYIHOCTI aJIbTePHATHBHUX PillieHb (Y <«1a0ipuHTI PillieHb); PO3BUBATH
IHTEJIEKT, ySBJICHHS, KPEaTHBHICTh MUCIICHHS Ta Bi3yauizallito; MpalroBaTH
3 abcTpakuisiMu; 3aCBOIOBATH METOJAM IIBUIKOTO BiJHOBJICHHS CHJI Ta
po3cialiieHHs BiJ] ICHXIYHOTO CTpecy TOIo. | He KO)KHA JIFOJIFHA BIATIOBIIAE
BKA3aHUM 6UMO2AM, AKI GUCYBAE WIMYYHUIL iHMeeKMm.

Bomoginnas mume amaparom 10O He po3B’s3ye y IOBHOMY 00cCs31 IpoOieM
VIOPaBITiHHSA CHCTEMOIO, 1 HOTO MIOTOBHIOIOTH IHIIUMH METOJaMH CHCTEM
ITPUMKA TPUHHATTA yripapisounx pimeHs (CIITYP), manpuxian, MeTomamu
KOHIENTYaIbHOTO MHCIEHHS, 3TIHO 3 SIKUMH DIIICHHSA 346M4c0U Ma€
anbmepHamuegu, a KOXXHa aNbTEPHATHBA PO3IVIIAETHCS SIK IHCTPYMEHT, SIKUiA
MOYKHa 3MIHIOBaTH JIJIsl OTPUMAHHS ONTUMAJIBHOTO PIillICHHS.

Hucuumniina «docnimxenns onepauiin» ([O) 3acTocoBye MHOXKUHY
MaTeMaTHYHUX METOJIB JUIsl PO3B’s3aHHS NMPAKTHYHMX 3a7ad yIpaBIiHHS
cuctemu. Ane B Meroaax J{O He po3MIIsAa0ThCA MUTAHHS PO CHHEPTeTUYHUI
e(heKT ympaBJiHHS BiJl CKJIAJaHHS IIPUITYCTUMHUX» MOXHOOK KOKHOTO 3
00paHMX METO[iB; HE Ma€ HaJIe)KHOTO BimoOpakeHHs oprasizallist poOoTH
Ta BIUIMB CTUMYJIB Ha I BUKOHAHHS; HE BiZOOpPa)xXylOTbCS COLIabHO-
€KOHOMIYHI YyMOBH BHPOOHMIITBA; HE PO3IJIIAIOTHCS TPOLECH B HAJICHCTEMI
tomo. Hanpukian, HEMOXINBO €(peKTUBHO KepyBaTH MiANPHUEMCTBOM Oe3
ypaxyBaHHsI TIPOIIECiB, SIKi BiIOYBAIOTHCS B HAJCHCTEMaX — Yy JIEpPKaBi Ta y
¢inancoBiit chepi.

SIckpaBUM HINTBEPIKECHHIM Mamemamu3ayii Kepy6anHa € CTBOPEHHS
B Psifii AeprKaB Tak 3BaHUX «EIEKTPOHHUX YPsAiB» (IIPO II€ 3asBICHO B TOMY



yncri # B Ykpaii). [ToniOrmi miaxin 3a00poHse 3aXuCT iei 0e3 X HayKOBOTO
KUTBKICHOTO MeXHOKPAmu4Ho20 O0TpyHTYBaHHS.

Ilpuuunoro Heoocmammuvozo 6aazonoaywys OKPEMHX JepXaB Ta Mij-
MOPSIIKOBAHUX 1M KOJICKTHBIB JIIOICH € HedocmamHuiili pieeHb Kyabmypu 6
Mmamepianvnomy ma oyxoenomy cenci [1].

Mamepianvhoro ocHoor0 Kyismypu 0epricagu € PIBEHb PO3BUTKY TCXHIKH,
TEXHOJIOTiH, IIPOMHCIOBOCTI, CLITBCHKOTO TOCIIOIAPCTBA; 3HAHHS, BMIHHS Ta
310poB’s poOiTHHKIB. 3a amepukaHChbKHM ekoHomicToM I.C. bekkepom,
«3artacy OCBITH, TIPOQeCiifHO-HTEIeKTYaIbHII TIOTEHITA CYCIIUTBLCTBA, 37I0POB’S
HaCeJIeHHS CKJIaIaloTh npuoim3Ho 75 % OararctBa exkoHoMiku CIIA [2].

Jyxo6no10 0cnoeor0 Kynomypu Oepircasu € ideonozia — cucrema
PETrifiHUX, MOJMITHYHUX, €KOHOMIYHHUX, MPABOBHX, COINAIBFHHUX, MOPAJHHUX,
¢inocochKMX TOTINIB, BiTHOMIEHD, iIel Ta TEOpii, Y AKUX BimoOpakaeTscs
CTaBJICHHsI 10 JIFOJAEH, O COILIaabHOI AiicHOCTI Ta mpuponu. /eprcasna
i0eonozin BTUTIOETBCS B JKUTTS KEPIBHUMH OpraHaMy 4epe3 3aKOHH, PHMYCOBI
OpraHu, pedirito, CHCTeMy HaBYaHHs, OpraHy iH(opMalrlii, MoOpabHi HOpMH TOLLIO.

Y mocTpaJsHCBKOMY MPOCTOPI CKIIAJach i0e01020¢h06is BHACTIIOK
Ha/I3BUYaiHO JKOPCTOKOI PENpecHBHOI CHPSMOBAHOCTI 11€0JIOTii JepaBu
MIPOTH OCHOBHMX CBOOO/I: JIFOIMHA OBUHHA OyJia BUCIIOBIIIOBATUCD, JiATH 1
JyMaTH JIMIIE JJO3BOJICHMM YHHOM — «TIO-JIeP’KaBHOMY», POOITHUKH HE MOTJIH
BIJIBHO NEPEMIyBaTHCh (y HUX 3a0HMpaiy NaclnopTH), PENpPEeCHBHUN anapar
CTBOPIOBAB «TPYAOBI apMii» 3 pabiB Tomo [1].

Mix THM came ideonozisa eusnauae 0cHOGHI Uini po36umKy cycninbcmea i
JI00UHY 1 TOMY Ma€ TIepIIoYeproBe 3HaYCHHs UL cycniibcTBa. Henpasunvha
ideonozina € ocobmuBO HeOE3MEUHOIO IS NepKaBW (TMpUKIAL — Kpax
¢ammcrebkux pexuMiB ['epmanii, Itanii). Biocymuicme ideonozii o3nauae
BIZICYTHICTB IIlJIeW Ta CTUXIMHHUI TOIIYK IUISXiB PO3BUTKY, 1110 MOB’S3aHO 31
3HaYHUMHU BTpaTaMH PECypCiB Ta yacy.

3aBakatoTh PO3POOL Ta YIOCKOHAICHHIO HAYKOBO OOIPYHTOBAHOI i1€0JIOTii
[1; 71]:

—  HeraTuBHi Jil KEPIBHUKIB Ta «0Ci0 BIUIUBY»;

—  CTBOPEHHS KJIaHIB «EJIT» 3 HAB I3yBaHHSM CYCITUIGCTBY CBOIX IIUIEH;

—  «e2o0i3m iepapxiunux pieniey, BU3HauUeHUH YepuMeHOM, 3TiJHO 3
SIKUM peaJibHI CHCTEMHM CIIyXKaTh HE LUISIM, JUISl SIKUX BOHM CTBOPEHI, a yiiam
nepconany uux cucmem. llpuxnamm «kagiOHUX» TEHACHIIH 3aXOIICHHS
«IpaB JTOMIHYBaHHS» 3 MaTEpialbHAM MiATPYHTSM Ta YKPIIUICHHSIM CBOIX
NMO3HULIH Y YMHOBHHLBKUX CTPYKTypax BIIaJu: XaOapHUITBO; IepXKaBHI
YCTaHOBH — JUIA KJIaHIB, a HE IS AepKaBH (Il MaiKe Y3aKOHEHO i CKPOMHO
HMEHYIOTh «JIOOIFOBaHHSAMY); HaBUAIBHUMA 3aKiax — JJ aiMiHicTpamii Ta
BHKJIA/IaviB, @ HE IJIs1 CTYJCHTIB; JIKapHS — JUII JIKapiB, a HEe I XBOPHUX;
MarasuH — JUId IIPOJABLIB, a He I MOKYILIB. | MUTaHHS MoJArae jauile B



TOMY, SIK TIOBOAMTH ce0€ i3 CHCTEMOIO, «eroi3mM» KO BUXOANUTH «3a PaMKH
PO3YMHOTO»;

—  o0mescenicmsb cycninbHuUx ymos MATPUMKU (axoBUX 3410HOCTEH,
e(eKTUBHOCTI Ipalli, TAJaHTY JIOEH Ta «IIOKapaHH:» 3a iX BiACyTHiCTh. Ls
O0OMEXEHICTb CYTTEBO 3aJISKUTh BiJ PO3NOALLY OaraTcTBa B CYCHIJIbCTBI,
JepKaBHOI IONITHKH, CHCTEMH COLIANBHOTO 3aXHCTy, JOCTYIHOCTI OCBITH,
HIATPUMKH OaraToIiTHUX ciMel, OOpoThOM 3 0e3po0ITTsIM Ta 3yOOXKIHHIM
HaceJIeHHS;

—  HeOoOUiHKa HayK08020 3abe3neuenns. BUCYBaIOTHCS Ta 3aXUINAIOTHCS
inei 3 MOCHJIAaHHSM HE Ha PO3PaxyHKH, a JHUIIEe HA BITYU3HAHHHA Ta
3aKOPAOHHUI «JIOCBiZ» Ta LUTATH. YTPaBIiHHS MOBUHHE OyIyBaTHCh Ha
METOIOJIOTIi CHCTEMHOTO aHAIIi3Y, BUBUCHHS CUTYaIlil, ypaxyBaHHS 3BOPOTHHX
3B’S3KiB, MOCTYMOBOIO INEPEXOAY BiJl ORUCOBUX YABTIEHL 00 PO3PAXYHKOBUX
MamemamuyHux mMooeneii PO3BUTKY COIIATFHO-CKOHOMIYHIX crcTeM. [1oTpiOHO
He JIMILE «3HAXOIUTHU 1 JIKyBaTH ciabKi micus» — Tpebda 3HAaXOAWUTH Ta
3HUIIYBATH MPUYNHH iX TOSBH;

—  HezamueHi Hacioku mpaouyii (Ha Pyci CIIOKOHBIKY YUM BHUIIHMN
paHT ajaMiHICTpaTopa, THM BHIIE Horo Oa)kaHHS CTaTH HAJl 3aKOHOM;
«renedoHHe IPaBoy).

Pozpobka Ta KopeKIisi HayKOBO OOIpyHTOBAHOI 1JICOJIOTII € YeHmpanshoio i
Oyarce CKIIaoHo10 npodnemoro, siKy Tpeba po3B’si3aTu CYCITUIBCTBY Ta ICprKaBi.

Benuky mkoay po3BUTKY KyJIbTypH HAaHOCHTb:

1. Heooouinka mopansvHux akocmeil pooimnuxka ¢ ROPiGHAHHI 3 11020
Keanighixayiero. Ha nanmii yac B YkpaiHi MOpaJbHe BUXOBaHHS Ta HOTO OIiHKA
BiZICTAIOTH Bifg cucTeMHUX NoTped cycminbcTBa. Mopansui npunyunu
cycninbcmea (6UX08AHHA J100€ll) CMAIOMb GANCIUGUMU YUHHUKAMU
eupoonuuozo npouecy. He Oeperbcst mo yBarm TBepmkeHHs [lmarona
«Kopucno nuwe me, wjo € cnpagsedausumy. Xoua cnpageonugicms — ye
MOpPANbHA, A He eKOHOMIYHA Kamezopis, aie eKOHOMIKa 0e3 Hel He modice
epexmueno npayrosamu. I1oTpiOHI «cripaBeuUBI npaBuiia rpu». Excniepru
CaiToBOTO OaHKY HA3BAIIU «HACMKOI0 Hepignocmiy 6ioHicmy, 6e3podimmsa
ma nedocmynnicme ocgimu. BoHM BBaXKaroTh, M0 «CHPaBEIUIMBICTD Ta
PO3KBIT €eKOHOMIKH HAYTH MOPAI». B eKOHOMIII TaKoX JaBHO i€ TaKHH
MOpPaJBbHUM NPHHIMII, SIK «JOBipa» 10 mapTHepiB. bpak «noBipm» Moxe
BHUKIUKATH (hiHAHCOBY KpHU3y (Hampukiam, opak mnoBipu mo monapa CIIA).

2. HuszvKuit pieers mamepianbHoi 6a3u upooHUumed — OCHOBH KyJIbTYyPHOTO
PO3BHTKY.

3. Bionocne 3yboscinna nacenenns. AKTHBHA TIPOTHIISI 3MIHAM iICHYFOYOIO
CTaHy B CEPEIOBHIII IPOMUCIOBIIB BifOYBA€THCA 3a TBEPIKCHHIMHU:
«0e3po0iTTsl — Onaro, sike NMPUCKOPIOE CTPYKTYpPHY NepeOyIoBY»; «HH3bKI
3apIUIaTy — KOHKYPEHTHA TiepeBaray; «y OLTHOCTI BUHHI caMi O1THSIKI TOIIIO.
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He Gepetbest 1o yBaru Toi dakT, 1o 3yOorkiie HaceJeHHs Oye BUTpadaTH
KOIIITH B OCHOBHOMY Ha XKy 1 He OyZie KyIIyBaTH IPOMHUCIIOB] TOBapH, TOOTO
He Oy/ie mATPUMYBAaTH BJIacHEe BUPOOHHIITBO.

VY cTaTtucTHIl BUKOPHCTOBYETHCS KOeillieHT qudepeHiialiil, SKiid TOpiBHIOE
BinHOMIEeHHIO noXoAiB 10 % Haibinbm Garatoro HacesneHHs no 10 %
HaiOigHimoro. Y €Bpomni nei koedinieHT ckimagae 3-5 pasis, y Pocii —
17 paziB [71]. Yum Oinblua B CyCHiJIbCTBI HEPIBHICTh, THM BOHO cialuie
€KOHOMIYHO.

4. 3nauna gidipeanicme powteii (Ak CTUMYIy JUIsl IHTEHCH(IKAIIi mparti)
BiJl peasbHIX MaTepialIbHUX MIHHOCTEH, JIFOACHKOI mparli i TananTy. diHaHCcoBi
cyporaru (Tpoti, 3po0JeHi «3 TOBITPsDY) MOYAIIN BaKUTH OUTBIINe, HK JTIOACHKA
mpart: 3a Jaeskumu nanumu, 85 % rpoiueii cBiTOBOT €KOHOMIKM HE MArOTh
MarepiaJbHOTO 3a0e3nedeHHd. TyT MaroThCsI Ha yBa3i CIIEKYIISITHBHI OMepariii 3
rpouMa (Tpolli «IOPOKYIOTh» TPOIi); OaHKH, OTPUMABIIHN Bill €pyKaBU
CYTTEBY MIATPUMKY, 3aMIiCTh CTHMYJIIOBaHHS BITUYM3HSIHOTO BHPOOHHIITBA,
3aiIMalOTHCsI CKYIIKOIO BAIIOTH, BUBE3CHHSIM BJIIOTH 32 KOPJOH, MIITPUMYIOUYH
4y>Ki eKOHOMIKH [71]; HeoOTpyHTOBaHE MiJBUILIEHHS BAPTOCTI LIHHKX T1AIepiB.

Xoua JiepaBa He MOXKE 3aliMaTHCS «PO3/1auelo KOIUTIBY, ajle BOHA MOXKE
CYTT€EBO BIUIUBATH HA €KOHOMIYHI IPOLIECH.

1.2. BIIVIUB JEPKABU HA BUPOBHUYI ITPOLIECHU

Ha nmanuii yac Hemae nepkaBu, sika O HE BIUIMBala Ha BUPOOHHIITBO
TOBApiB Ta MOCIYT y HAPOJAHOMY T'OCIIOIAPCTBI.

[Ipukinanm BIUMBY JepKaBU Ha BUPOOHMY1 MPOIIECH B CHCTEMHOMY CEHCI:

—  BH3HAUCHHS OCHOBHHX I[JIeil €EKOHOMIYHOTO PO3BHUTKY JIEPXaBHU 1
CIIpAMYBaHHA eKOHOMi‘IHI/IX Ta HAYKOBUX Ba)KeJ'liB Ha X BUKOHAHHA,

—  yBEJCHHS PIBHOBAard B IPOIEC BHUPOOHHUIITBA TOBAPIB HAPOIHOTO
rOCIIO/IapCTBA;

—  NiATpPUMKa BHYTPINIHBOTO IJIATIKHOTO MOIHUTY;

—  3aXHCT BITYM3HIHOTO BUPOOHHUKA,;

—  YCYHEHHS NPOMDKHHX CIIEKYJSTHBHHX JJAHOK MK BUPOOHHKOM Ta
KOpHUCTyBa4yeM (HaIpPHKJIaJl, CUIbCHKOTOCIIONAPCHKOT IIPOAYKIIIT);

—  BWIyYCHHS «IHBECTHLIHHOD» MisUITBHOCTI y BHUIIIAINI MOIEpPHi3amii
3acrapimoro obnmagHaHHS (L€ <«JIaTaHHSA AIPOK» Beae A0 KOHcepBaiii
TEXHOJIOTI9HOI BiACTANOCTi) i CIpsSMYyBaHHS IHBECTHLIN Ha TeXHIYHE
epeo30pOEHHS MiANPUEMCTB;

—  KOHTpPOJIb BUBE3EHHS KamiTamy 3a KopaoH (00 i KOmTH HAyTh Ha
PO3BHUTOK 4y>KOi eKOHOMIKH, 8 BBEICHHS iX, HAIIPHKIIAM, Y CUTCHKE TOCHIOAPCTBO
MO€ TIOJIIIIIUTH COLlialbHO-eKOHOMIUHHIA CTaH cela i yciei nepxaBn);

—  3a00poHa CTBOPEHHs OOpriB OaHKIB 3 JIEPKABHOIO yUYaCTIo;
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—  TIPOBEICHHS IMOJITHKH BIPOBAHKEHHS HIHCHO PHHKOBOTO MEXaHI3MY,
OCHOBOIO SIKOTO € 3aIliKaBJICHICTh yCiX pOOITHHUKIB Y SAKICHIH Tparli;

—  TATPUMKA BUCOKHMX BHUMOT IO (axOBHX Ta MOPAIBHHX SKOCTEH
YIIEHIB CYCHIIbCTBA,;

—  CTBOPEHHS CIpaBeIIMBHX CTUMYJIB A Tpari (BCTAaHOBJICHHS
TPOMOPLiH MK MPUOYTKOM BJIACHHKA Ta CYKYITHOIO 3apILIaTOI0 POOITHUKIB, 60
HaHOUIBII ICTOTHUI CTUMYJT JUIsI TIpalli — eKOHOMIYHUIA; peabHUi COLllaIbHIN
3aXUCT POOITHHKIB BiJ 3MEHIICHHS UM HEBUJIayl 3apIUiaTH, HEOOIPYHTOBAHOTO
3BUTEHEHHS TOIIO);

—  KepyBaHHS CUCTEMOIO COILIaJIbHOTO 3aXUCTY LI0JI0 OTPUMAHHSI OCBITH,
MIEHCIHHOTO 3a0e3MeueHH s, MEANYHOTO 00CITyTOBYBaHHS;

—  CIOpUSHHS BUBE3CHHIO 332 KOPAOH TOTOBOi BHCOKOTEXHOJOTIYHOT
TPOAyKIii, 00 BUBE3EHHS CHPOBHUHU 3aKPIILTIOE EKOHOMIYHE Bi/JICTaBaHHS;

—  TIepeopieHTAIis PO3MOAUTy OaraTcTBa, SIKE CTBOPIOETHCS MPAICIO
BCBOTO CYCITUTHCTBA 32 PaXyHOK IOJATKOBOI, MUTHOI, IHBECTHIIIHOI MOTITHKA
Ta TPaBUI B3aeMOJii CyO’€KTiB €KOHOMIKM (y BHUTJISAI 3aKOHIB, YKa3iB,
ITOCTaHOB TOIIIO);

—  CTBOPEHHS YMOB ISl pyXy poOouoi crim;

—  YBEICHHS MOJATKOBHX IIUIBI IS MAjOro Ta CEpeaHbOro Oi3Hecy,
SIKUI € CBOEPITHOIO «J1a00paTopi€roy MepeBIpKH HOBUX i/iell y BUPOOHUIITBI;

—  Iepepo3NoJi MOAATKIB 13 30UIBIIEHHM iX Ha CHEKYJISITHBHI orepartii
Ta BEJIMKY BJIACHICTB;

—  MiATPUMKA HAayKW, BUHAXITHHUITBA, HAYKOBHX JOCIiKCHB;

—  TIATpPUMKA BUITYCKY HaYKOEMHOI BUCOKOTEXHOJIOTIYHOI MPOIYyKIIii;
KOHTPOJIb HaJl €(peKTHBHICTIO TIPOEKTOBAHOTO 1 JIF0Y0r0 BUPOOHMIITBA Ta HOTO
BIZIMTOBIIHICTIO CBITOBOMY PIBHIO (32 KOPAOHOM IIi BUMOTH CTaHIapTHU30BaHi
JIEPKABOIO) TOIIIO.

1.3. JEAKI BUBHAYEHHA CTOCOBHO CUCTEMHA
TA CUCTEMHOI'O AHAJII3Y

Linb cucmemu — e noB’s13aHa 3 il QYHKIIOHYBaHHSIM OOpaHa CYKYITHICTb
HAWIINIIAX HA JaHUH Yac KUTbKICHUX 1 SKICHMX TMOKa3HUKIB CUCTEMH Ta ii
TiJICHCTEM.

Cucmema € iepapXidyHOIO CYKYIHICTIO CTPYKTYpHO i (DyHKIIIOHAJIBEHO
B3a€MOIIOB’ I3aHUX BHYTPIIIHIX KOMIIOHEHT Ta 30BHIIIHIX KOMITIOHEHT
HaJCUCTEMH, Y SIKiii BHYTPIIITHI KOMIOHEHTH MOXYTh 3MIHIOBaTH CBOIO
KUIbKICTh, QYHKIIIT, OpraHisaiiito, CTpyKTypy, 3B’ I3KH, po3noaii iHdopmarrii
Ta pecypciB sl ONTUTMi3amii BHYTPIIIHIX 1 30BHIMIHIX B3a€EMOXIN y
JOCSTHEHHI I71002/1bHOI METH, CTIPOEKTOBAHOI Ha ITiJIi BHYTPIMIHIX KOMIIOHEHT
Ta Ha caM030epeKeHHs (Y TOMY YHCIIi B YMOBaX KaTactpod).
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06’ekmu cucmemu MOXyTh OyTH MaTepiaIbHUMH (MiAIPUEMCTBA) UH
abCcTpakTHUMH (CTBOPEHHMH JIOJCHKOI0 TyMKOIO — MOHATTS, TiIMOTE3H,
Teopil ToIIO).

Mu 6ynemo posrisiaatyd mozaeni 3amad J10, ski 3aCTOCYIOTBCS B IIBUTBHHX
ACVII. ACVYII Hanexatb 0 KiDepHemuuHux cucmem, mo € OUIbII By3bKHM
MIOHATTSIM Y TIOPIBHSIHHI 3 «CUCmeMamMuy. KibepHemuuna cucmema IUTKOM
BU3Ha4eHa Ta (opMani3oBaHa, i B Hilf NMPOIECH PO3IIBIIAIOTECS 3 KUIBKICHOTO
00Ky 3 BHKOPUCTaHHSM JIMIIE JIOTIYHOI KOMIOHEHTH MPH MOJIECIIOBaHHI
IHTETICKTY.

Kibepnemuuna cucmema — 1ie iepapxiqHa KepoBaHa CyKyIHICTb CTPYKTYPHO 1
(DYHKITIOHATFHO B3a€MOTIOB’SI3aHMX KOMITOHEHT (IIIICHCTEM), SIKi 32 paxyHOK
o0MiHy iH(poOpMaIli€l0 Ta pecypcaMd BH3HAYAIOTh TOYHHNA i BYACHUH
ONITUMANIFHUH anropuT™ (TOPSIO0K, MOCTIIOBHICTE, MICIIe B IIPOCTOPI, Hac,
Oprasizaiisi) B3a€MOJIii MiXK COOOI0 Ta HABKOJIMIIHIM CEPEJOBUILNEM 1 MarOTh
3arajibHy CYKYITHICTh KIHIIEBUX, INIOOATBHUX, 3 a0CONIOTHUM MPIOPHUTETOM
LiJIeH, SIKi cipoekToBaH1 Ha (GyHKIIT iJied KOXKHOT KOMITOHEHTH.

CucreMa XapaKTepU3yEThCS €THICTIO CTPYKTYPH, (DYHKITiH Ta eMepIKEeHTHOCTI.

Ha nanmii yac BM3HaHO iCHYBaHHSI TEOPIii CUCTEM y IIMPOKOMY Ta BY3bKOMY
cenci (Bukopuctani norssiau JI. dpon Bepranandi, 1962) [1]:

1. 3azanvna meopia cucmem (memameopis), sKa CTOCYETHCS METOJOJOTIT
JOCIIIIPKEHHS YCIX 1CHYIOUHX KOHKPETHHX CHCTEM.

2. Cneuianvhi, KOHKpemHi, YACMKO8I CUCMEMHI meopii — CUCTEMOJIOTIS,
KiOepHEeTHKa, CHHEHEPreTHKa (PO3BUTOK CHUCTEM Pi3HOI MPUPOIN), CHCTEMHIN
M/IXi7, CHCTEMHUH aHaNli3, AOCJHIKeHHs omepauiid, CHCTEeMOTEXHiKa TOIIO.
TakuM YHHOM, ONTHMI3aIlisi poOOTH KOHKPETHHX CHUCTEM (IMiIIpHUEMCTB,
YCTaHOB Ta JEp)kaB) Ha OCHOBI METO/IiB KIOEPHETHKH, CHCTEMHOTO MiAXO.IY,
CHCTEMHOTO aHami3y, MOCJIiKeHHsI onepamiii 3aCHOBYIOThCS Ha METOJOJOTI
creniaTbHUX CHCTEMHHUX Teopii.

Cucmemnuii ananiz — 1e JOTIYHO NOB’SI3aHA CYKYIHICTh TEOPETHYHUX
Ta EMITIPUYHUX 3HAHb 3 MATEMATHKH, IPUPOAHUYMX HAYK Ta JOCBITY PO3POOKHU 1
eKCIUTyaTallil CKJIaJHUX CHCTEM, OPI€EHTOBaHHMX 3a IIEBHMMH YMOBaMH Ha
TTJIBUIIICHHS OOTPYHTOBAHOCTI PillIeHHsT KOHKPETHOI IPOOJIeMH Ta BU3HAYCHHS
ONTHMAJIBHUX JiH, TTOB’3aHMX 3 AITOPUTMOM (IIPOCTOPOM, YacoM, MOCIIIIOBHICTIO
Iiit Ta opraHi3aili€r) podOTH CHCTEMH.

Buroku cucreMHOTro aHami3y, HOro METOJOJIOTIUHI KOHIICMIIIi JIe)KaTh Y
THX AMCUUIUTIHAX, AKI 3QUMAOMbCA NPOOIeMamu NPUIHAMMA DilieHb.
Teopii onepariiif Ta Teopii ynpaBIiHHS.

CucteMHHH piBeHb HAJICKUTH IO HANBHIIOrO PIBHA iepapxii mpouecy
MPOEKTYBaHHS CKJIAIHUX cUcTeM. Bin Majio dopmanizoBaHuii i 4acTo 3aMicTh
MaTeMaTUYHOTO MOJICJIIOBAHHSI BUKOPUCTOBYIOTHCS MPHUKIAAA KOHKPETHHX
peaiizauii, TpamuuilHI pimieHHs, He)OpMaibHI METOAW IPOECKTYBAaHHS.
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3amayaM CHCTEMHOTO aHaNi3y BIACTHBI HEBH3HAYEHICTH, CYNEPEWIUBICTD,
0araToKpUTepiaabHICTh, 0araro(hakKTOPHICTh, HEAOCTATHS (hOPMAaTi30BaHICTb.

Cucmemnuii ananiz po3risimae psa nMpoodiieM, ki MOXKHA TOIUTATH Ha
TpH Knacu [3]:

1. o6pe cmpyxmyposani (Well-structured), a6o kinbkicHO chopMyOBaHi
nipodniemu. [t iX po3B’si3aHHSI BUKOPHUCTOBYIOTBCSI METOIONIOT IS 00Ci0NCeH A
onepauin (niniiine, Heniniiine, OuHaAMiuHe NPOZPAMYBAHHA; Meopia cucmem
MAC08020 00CY208Y8aAHHA; MeOpin i2op Mouyo).

2. Hecmpyxkmyposani (unstructured), abo sKiCHO BUpaKeHi mpoOieMu,
JUTSL SIKMX KUTBKICHI 3JISKHOCTI HeBifomi. Jist 1X aHami3y MOKHA BHKOPHCTATH
TEOPIiI0 HEYITKUX CHCTEM.

3. Cnabo cmpyxmyposani (ill-structured), sxi BMIIIyIOTh SIKICHI €leMEHTH
Ta MaJIOBiIOMi HEBH3HAYCHI CTOPOHH, IO MAIOTh TCHICHINIO JTOMiHYBaTH.
Js po3B’si3aHHS c1ab0 CTPYKTYPOBAHUX MPOOIIEM BUKOPHCTOBYETHCS
METOJOJIOTisI CHCTEMHOTO aHAJIi3y; CHCTEM MiATPUMKN IPUHHATTS pillleHb;
MIPaKTHYHUNA TOCBiT; OCOOIMBOCTI Ta MEpeBaru pi3sHUX METOJIB HAYKOBOTO
aHawizy.

Yci Tpu Ki1acu mpo0iieM CHCTEMHOIO aHaTi3y MOXKYTh ICHYBaTH MapaieiIbHO
B OJHI¥ ckianHii cuctemi (Hanmpukiiag, B ACVII).

OcHogHI emanu cucmemHno20 anaizy pajsHCHKOI Hayku [1]: BHSBICHHS
npobiemu; BU3HAUeHHST MeTH; 30ip iHdopmarii; po3podka MaKCHMaIbHOT
KUIBKOCTI albTepHATHBHUX IUISAXiB pO3B’s3aHHS Mpobiiemu; QiabTparis
IbTEpHATHB; MOOY/Z0Ba MaTEeMaTHYHOI MOJEINi, MPOTrpaMH YM CLEHApiro
IPTEPHATHB; OIIHKAa BUTPAT peaizallil allbTepHaTUBHUX pillleHb; 0OpaHHs
OIHI€] AJIbTEPHATHBY B KOCTI PIllICHHS; KEPYBaHHS BIIPOBa/PKCHHSM PillICHHSI.

Y cucteMHOMY aHali3i BUKOPHCTOBYIOTh CYKYIHICTh TaKUX HPOIEIYP:
THOBI, CUTYAIIiiHI, iHpOpMAIIiiiHi, CTPyKTYpHO-(YHKITIOHATIBHI, OpraHi3amiifHo-
MpoIenypHi, TeXHiKo-ekoHOMIUHI [4]. IIpn IpOMY TEXHIKO-€KOHOMIYHI
NpoLeAypH MPU3HAYCHI JJIs1 BU3HAUCHHS COIlIabHO-eKOHOMIYHOI 1 TEXHIKO-
€KOHOMIYHOT €)eKTUBHOCTI (DYHKIIIOHYBAHHSI CUCTEMH 1, K 0008’A3K06UIL
enemenm, suxopucmogyromo memoou /[0, 60 xnacuuni 3amaudi J{O s
ACVTII BUKOHYIOTh pO3paxyHOK NpUOYTKY, PEeHTa0EIbHOCTI, BUTPAT TOLIO 6
cucmemi (0115 ycbozo nionpuemcmea), avo 01s iv niocucmem [5].

Cucmemna mMemoo00102is OXOIUTIOE CYKYITHICTh PI3HUX METOJIB, aJITOPUTMIB,
MAKETIB TPHUKIATHAX TPOrpaM i TIOBUHHA BIIIOBINATHA NPHHIUIAM: CUCTEMHOL
MOTO/KEHOCTI, MPOLEeAYPHOI MOBHOTH, iH(pOpMaLiifHOiI y3ropKeHOoCTi,
(YHKIIOHAJIBHOT PAIliOHAIBHOCTI (3 TOYOK 30pY JOCATHEHHS TEXHIYHUX,
COIaTFHAX, €KOHOMIYHMX, TEXHOJOTIYHHX, 1H(pOpMAIlHHIX, eprOHOMIYHIX,
MOpANBHUX, IOPUINIHIX TOTped) Tommo [4].

3BUYaifHO TIpollecH B TOTAHO OPTaHiI30BAHUX MIiANPHEMCTBAX HE €
ONTHUMAJbHUMH 3 MOy BUMOI CHCTEMHOI'O aHali3y, 00 CHCTeMHUH
BHTpAI € OLIBIINM 32 BUTPAIl CYKYITHOCTI BUTPAIIiB KOXKHOTO 1 OKpEeMOro
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KOMITIOHEHTA 33 paXyHOK MHUTTEBOTO PO3IOALTY iH(POPMAIIil CTOCOBHO IPHIHSTTS
pirens. EdexTiBHICTh 3arabHOi aBToMaTh3ariii Moke 10 10 pasiB mepeBriyBaTi
edexT Bix BIpOBaPKEHHS aBTOMATH3AIlil OKPEMIX KOMITOHEHTIB aBTOMATH30BAHHX
cucreM ympasiinasa (ACY), aBTOMaTH30BaHUX CHCTEM YIPABIIHHS HiAMPH-
emctBoM (ACYVYII), iHTerpoBaHMX aBTOMATH30BaHUX CHUCTEM YIIPaBIiHHS
(TACY) ta cucrem aBromaTu3oBaHoro mpoekryBanHs (CAIIP).

Cucmemnuii nioxio mnoisrae B onTuMizanii (yHKIIOHYBaHHS BCi€l
CHCTEMH B LJIOMY 1 3BepTa€ yBary Ha HEIOCTATHICTh i HABITh IIKiJJIHBICTH
pillleHb, OTPUMaHUX MPH aHaJIi31 JIMIIE YacTKH KOMIIOHEHT CHCTEMH 1 0e3
ypaxyBaHHsS B3a€MOJil i3 30BHILIHIM cepeloBHIIEM. Byap-siKy cucremy
MOTPIOHO PO3MIIAJATH HE JIMIIEC K 00’ €JHAHHS BJIACHUX IIJICHICTEM, & SIK
MiJCUCTEMY e OibInoi 30BHINTHROI HAJACHCTEMH 3 YpPaxXyBaHHSM BIUIHBY
iepapxiyHO BHINOI HAJICHCTEMHM Ha JaHy CHCTeMy. SIKIIO B pe3yJbTati
CHCTEMHOTO aHali3y MOCATHYTI JIMIIE ITO3UTHBHI HACIIIKH, MO 63ce 00He
ue Mae GUKIUKAMU HACMOPOIIceHiCIY, 00 adconiomusyeamu 00UH HARPAM §
HeoooyinIogamu iHWI HANPAMU 03HAYAE 8Y3bKe, He2100anbHe, HeCUCHIeMHe
Mmucnenna. IpiopuTeTHUMH CTalOTh PO3YMHI KOMIPOMICH MIK pi3HHMH
notrpebamMu CUCTEMH 1 MOKIIMBOCTSIMH 1X 3a7[0BOJICHHS [6].

ANTOPUTMH CHCTEMHOI'O aHaji3y 3a iX CKIaJHICTIO YMOBHO (i JOCHTH
MPUOIIM3HO) AUIATHCS Ha 06a KIACU:

— 00 knacy cknaonocmi P (polynomial) HanexuTb MHOXHHA
ITOPUTMIB, 4ac pPoOOTH SKUX ITOPIBHSAHO MajMi 1 c1ado 3aJeKHUTh Bif
po3mipy BXimHUX maHuX N. Lli alropuTMu MOKHA «IIPAaKTHYHO» PO3B’S3aTH

K .
3a MOJiHOMianbHMH Wac, KoM ouinka wacy poborn Op = Z:AJ-I”IJ He
i=0
nepeBuILye OaraTowieHa BiJi po3Mipy BXiJHUX JIaHuX N, A€ N — IOBXKHHA
BXOJ1y, UM CKJIaJIHICTh BXOAy (HarpuKiam, mist Gakropiaay «nb 1e drucio «n»);
K — nmesika KOHCTAHTa, sIKa HE 3aJICKUTh BT JOBXKHHU BXOAY «N».

— 00 Knacy ckraonocmi NP (non-determistic polynomial) nanexxuts
KJjac P Ta aaroputMu, 4ac po3B’s3aHHs SIKMX €KCIIOHEHIIHHO 3aJIeXUTh BiJl
PO3Mipy BXOAY, i TOMY BOHU € Hee(DeKTHBHUMH JIJISI BEIMKUX BXOJIB «Ny.

YV NP-3amaui Buaumm nioknac, axuii nazeéanu «NP-noenumu 3aoauamu.
TyT c0BO «I1OBHMIN» 03HAYAE «SIKWH € HAHOUTBII SICKPaBUM IPEACTABHUKOM, 1
TOMY BKa3ye Ha HaWOUIbII TSDKKI 10 po3B’si3anHs 3axadi NP». 1o NP-nognux
3aday BXOIATD: 3a/1ada KOMIBOSDKEpa, 3a/lada HAIUTIYHUKA, BUKOHAHHS OyJIeBHX
(hopMyIt TOIIO (€ TICTaBH BBAKATH, IO BOHU «IIPAKTHIHOY He P36’ A3VI0MbCA
3a noninomianvHuil yac). 3rigHO 3 PO3IOBCIOMKEHOIO TIMTOTE3010 HE iCHYE
eekTUBHUX anropuT™MiB uisi po3B’sizanHs NP-moBHux 3amad. s NP-
noenux 3a0ay He 3nailoeni noainomianvui P-pinienns, ane pazom 3 mum
He 008e0eHO, W0 MaKi pileHHsA He ICHYIOMb.
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ITpobnema «P = NP» Bunnkna y 1971 p. i 10 mp0oro 4acy € CKIaJHO0
po0IeMOI0 0OUNCIICHD.

Jnst Gimbmrocti quckpeTHUX Ta KoMmOiHatopux NP-moBHHX 3anmady
MaTeMaTHYHOro NPOrpaMyBaHHs MOXKHA OTPHMATH PO3B’SI30K MOBHUM TIepebOpoM
MOJKJIMBUX BapiaHTIB, IKHU € TOYHUM, ajie i YaCTKOBHM, 00 MPAaKTUYHO HE
TIPUIATHUI IS PO3B’I3aHHS 32 MOJIHOMIATHEHUH Yac 3a/1a4 BEJIMKOI CKIIaHOCTI.
Barato NP-moBHUX 3a71a4 0Ci B3arayii He Ma€ po3B’s3Ky (HANPHUKIIAJ, HEMA€e
JIOBE/ICHHS, IO 3aCTOCOBAHWI aJTOPUTM JacTh PO3B’SI30K 3a TEPMiH HE
Oimpmie 3amaHoro). SAxmo Oynme-ska 3amawa Mae NP-moBHUWIA anroputm
PO3B’sI3Ky, TO Iei aJrOPUTM HAMATalThCs 3aMIHUTH Ha P-amroputm s
OKpeMHUX BHIMAJKiB, a00 Ha €BPUCTHYHUU ANTOPUTM, HAOIHMKEHHI 110
ONITHMAJILHOTO (ajie caMi I1i 3a7a4i 3auarThcsi NP-mmoBHUMY).

JI. XauisH moBiB, mo 3amadi miHifHOTO TporpamyBaHHs (JIIT) BXxomaTs
no P-xiacy. OcoOnuBe Micue 3aiiMae 3ajada mpo MOTIK Yy Mepexi: xoua
BOHA HaJIOXHTH A0 migkinacy 3aaad JII1 Ta oqHoYacHO 10 3a1a4 AUCKPETHOT
ONITHMI3AILLIT, ajte 1 Hel ToBeieHnH (hakT iCHYBaHHS €(DEKTUBHOTO PO3B’SI3KY.
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2. ®YHKIII CACTEMHA

IIpu BUBYEHHI CHCTEMH HAc, MEPII 3a BCE, IIKABIATH ii QYHKINT («IIo
BOHa poOHUTH?»). ToMy 3 QyHKIIOHAIEHOTO OMKCY TOYWHAETHCS BUBUCHHS
crctemy. OYHKIIII CHCTEMH BUSIBILFOTHCS B il OBEIIHIII: 30BHIIITHE CEPEIOBHIIIC
BIUIMBAE Ha CHCTEMy d4epe3 ii BXOIHW, a CHCTeMa BIUIMBA€ Ha 30BHIIIHE
CEepEeIOBHIIIE Yepe3 BUXOIH.

BupoOHHY0-eKOHOMIYHA CHCTEMa Ma€ HacTymHi QyHKii [7]:

1. Ilpozcno3ysanna poO3BUTKY CHCTEMH BiAIOBITHO 0 3MiHH NOTpeO Ta
30BHINIHIX YMOB: TEXHIYHHX, MOJITHYHUX, COLIATBHUX;, 1HBECTHIIIH; 3MIHA
CTOCOBHO MaTepiajibHUX, (JiHAHCOBUX, TPYAOBHX pecypciB. [IporHozyBanHs
BinOyBaeThCsl Ha a3l eKCTPANOJIALIl, BUBYCHHS TPEHIIB, PErpeciiHiX MozeNnei,
YacOBHX PSJIiB, IMITallifHOrO MOJENIOBAHHS, OIMCY CLEHApiiB PO3BUTKY B
MaiiOyTHbOMY.

2. Po3pooka nnanie — ctpareriunux (Ha Bijiaiene Maiioytre B 10-50 pokiB);
MIEePCIIeKTUBHIX (TUTaHYBaHHS HOBOBBeIEHb Ha 5-10 pokiB); BHPOOHMYMX
(na 1-2 pokn); crienianbHuX (A7 0coOMMBHX 11iseid). [Ipu po3pobui rraHis
BU3HAYAIOTH 1T, BUIAUITIOTH PECYPCH, PO3POOIISIIOTH OpraHizaliiHi CTpyKTypH,
BU3HAYAIOTH NMPOLEIYPU JOCATHEHHS Iiijieil. [ImaHn MOBHHHI MaTH pe3epBH
JUTA TIOOJIaHHS PHU3HKIB (HerepeadadyBaHNX BiIXWJICHD BiJ TIAHOBAHOTO
PO3BUTKY MOAIN Ta MOXKIIMBOCTI «aJalTyBaTHCh» 10 HUX, BAKOPHCTOBYIOUH
CUTYAIIfHUI TUTaH HAa KOHKPETHHH BapiaHT rocmoaapuoi curyartii). Jlyxe
Ba)XKJIMBUM aCIIEKTOM Yy BHKOHAHHI IUIAHIB € COI[iaIbHUM CTaH, MOTHBAIIIA 1
MOBE/IIHKA MPAIliBHUKIB.

[TnaHu BTUTIOIOTH Y )KUTTS OCHOBHI L[1JIi CHCTEMH.

3. ¥Ynpaeninnusa euxonannam podim (peanizailis pilicHb): 3a0¢3NCUCHHS
e(eKTUBHOCTI (hYHKITIOHYBAHHSI CUCTEMIT; 3aMiHa CTPATETiil Ha HII 3aJICKHO BiT
YMOB Ha JIaHUH MOMEHT (CHTyalliliHe ruiaHyBaHHs poOiT). [1oOymyBaru xopcTke
JIepeBo LUIEH AJs1 eKOHOMIYHHMX CHCTEM MPAaKTHYHO HEMOXJIMBO. DYHKILS
YIIpaBJIiHHA Toisirae abo B MPOTrpaMHOMY pETYIoBaHHI, abo B crabimizamii
CYTTEBHX IMapaMeTpiB CHCTEMH, UM B aJIalTalii 10 3MiHH HaBKOJHIITHHOTO
cepenoBumia. Crmumyir08arHHa BUKOHAHHS POOIT Ma€ BUTYIS aIMiHICTPATUBHOTO,
€KOHOMIYHOTO Ta COIiaJIbHO-TICHXOJIOTIYHOTO BIUTUBY.

4. Inghopmauiiini ghynxuii, axi 3a0€3MeUyIOTh HAKOIIIIEHHS, 30epiraHHs Ta
Buna4dy BHUpOOHMYOi iH(opMalli i BUKOHYIOTH POJIb CBOEPITHOTO «HEPBOBOTO
HEHTPY» 001Ky | KOHMPOI0 CTAaHy CUCTEMH.

5. Opecanizayiiini pynkuyii, sixi 1Mop’si3aHi 31 CTPYKTYPOIO CHCTEMH M
OIUCYIOTh 3B’A3KM MIXX KOMIIOHEHTaMH cUcTeMH, (hopMyBaHHS (YHKIIH 1
METOJIM B3a€MOJIii KOMIIOHEHTIB. B €KOHOMIUHI KiOEpHETHIl pO3TISAa0Th
CTPYKTYPH: TIOCJIiJIOBHI, KOJIOBI, 3ipKOBi, 0araTo3s’si3Hi, iepapXidHi Ta 3MillIaHi.
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6. Couianbno-exonomiuni ynKuyii: BEKTOp NMPUHHSTTS PILICHb MOXE
CYTTEBO 3aJIeKaTH BiJl BIUIMBY 30BHIIIHBOTO Ta BHYTPILIIHBOTO COI[iaJIbHO-
€KOHOMIYHHX CcTaHiB. BigoMo, 10 cOLiaJIbHO-€KOHOMIYHI BiJHOCHHH
BiZI0Opa)<atoTh B OCHOBHOMY €KOHOMIYHi IHTEPECH.
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3. JOCJIYKEHHS OMEPALINA
Y CHCTEMHOMY AHAJII3I
TOCIOAAPYOI JISIJIBHOCTI

Onepauiero 3BeThes Oyb-sIKa MISUIGHICTE JIIOJUHM, IO CIIPSIMOBaHA Ha
IOCSATHEHHS MeTH (y BUPOOHHITBI, Y IJIaHYBaHHI poOiT, y BifiCEKOBIH
orepaiiii Ta iH.).

Jocnioncenns onepauin (JJO) — ne Teopis BUKOPHUCTAHHS HAYKOBHX
METOIB UIs MPUHHATTSA ONTHMATBHOTO PIICHHS B MPAKTHYHIN AisUTEHOCTI
JIFOZIMHU Ha OCHOBI KI6KICHO20 Kpumepiio, sxvii BioOpaxae CTyHiHb JOCSTHEHHS
METH Ha OOMEXKEeHIH 4 He 0OMeXeH1il MHO)KHHI MOXKITUBHX PIllICHb.

IIpeomemom Oocnidxcenns onepauiii € TeOpis i METOTU ONTHMI3aIlii
TIPUHHATTS pIillIeHb Y HEUITKUX, OaraTOKpHUTEpiadbHUX, 0araTo(akTOPHIX
CUCTEMax Ta IMJCHCTEMaxX B OOMEKEHHUX YMOBax (TIpy 0OOMEKeHHI pecypcCiB,
rabapuriB, Baru, 00’ eMy, BUTPAT, TEPMiHy POOOTH TOIIO) i Oe3 00MEKEHb.

00’ckmamu KepyeanHus, 0Onsa AKUX 3ACHOCOBYEMBbCA PO36°A30K 3a0ayi
/10, € eKOHOMIKO-COMiaIbHI KiOEPHETHYHI CHCTEMH; IMiATIPHEMCTBA; BICHKOBI
orepariii; rocrofapyi, (iHAHCOBI, JIep>KaBHi, TEXHIYHI CIIPABH; MPOSKTYBAHHS
00’€eKTIB (TEXHIYHMX KOHCTPYKIIIH, pO3TalllyBaHHs 00 €KTIB, OTPUMAHHS PIllICHHS
JUISl TIPOEKTY, OOpaHHs apaMeTpiB MEXaHi3MiB YH CIIOPY/).

Memoro /IO € HaykoBa KiIbKICHA ONTHMI3allisi MPOLIECIB YHpPaBIiHHSI
TIPaKTUYHOIO JISUTBHICTIO JIFOAMHH, SIKI PO3IIISIAIOTECS Y BUIISI MaTEeMaTHYHHUX
MOJIeNeil UM aJITOPUTMIB orepariii B yMoBax 0OMeXeHb 4n 0e3 oOMexeHb. Y
JeSKUX BHIaJKaxX (HANpHKIa/, y 6aratb0Xx KOMOIHATOPHUX 3a/1a4ax) OTPHMATH
ONITHMAJIGHE PIMICHHS HEMOXIIMBO, 1 TOMY NPHHMAETHCS CyOONTHMAaIbHE
(e naiiripme) pimenss [8].

Memoou /O 3acToCOBYIOTh IIMPOKMH KJIac MaTeMaTHYHHX METOIB
MPUUHATTS pIlIEHb AN CHUCTEM Ta MiJCHCTEM Ha OCHOBI ONMTHUMIi3aIlii
AHANITHYHUX, Tpago-aHATITHIHNX, JOTIYHHX, alTOPUTMIYHNX, Oe3repepBHIX
Ta TUCKPETHUX MOJeNel 1 paHKOBaHUX KPUTEPiaIbHUX CTPATETIH.

Mamemamuuna mooens onepauyii — 11e GopMalbHE CIiBBIIHOIICHHS,
sSIKE BCTAHOBJIIOE 3B 530K MK KpUTEpieM e(heKTHBHOCTI Ta JIFOUUMH (PaKTOPaMK
oreparii 3 ypaxyBaHHSAM iICHYIOUHX 0OMexXeHb [9].

Kinvkicni kpumepii cupsiMoBaHI Ha MakcUMi3alilo NpuOyTKy Ta
peHTalenbHOCTI, MiHIMI3alif0 BUTpaT Ta iH. LIi naui norpidOHi Gi3HECMeHaMm,
YIPaBIIHCEKOMY NepCOHaly, MeHemKepaM, npoekrantam ACYTIL, imkeHepam
Ta obciyroBytouomy nepconairy ACYII, ki noBuHHI Bostoaiti Merogamu J10.

Jna aemomamuzauii po3e’asky 3adayu /O BUKOPUCTOBYIOThCS 3a371aJIET1Ib
BiJUIaro/pKeHi MporpaMHi MPOAYKTH, sIKi 3BHYAHHO MalOTh BUIJISLJ IaKeTa
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npukagaux mporpam (II1IT) i 3acTOCOBYIOTECS B CHCTEMaX aBTOMAaTH30BAHOTO
VIIpaBITiHASA TprueMcTBamMuy Ta yeraHoBamu (ACYTI), y crcreMax 1 mifcrcremax
apromatr3zoBaHoro npoekryBarHs (CAIIP), npu npritHATTI IHKEHEPHIX PIllIeHb,
B IHTErpOBaHUX CHUCTEMax 1 IMiJCHCTEMaxX aBTOMATH30BAHOTO YIPABIiHHS
(IACY), B iHpopMamiiiHO-aHATITHYHIX CHCTEMaX, B ABTOMATH30BAHIX POOOUMX
micipsix. Metoau JIO y Burmsmi TITIIT BXomsaTh SK CKIamoBa 4acTHHA B
MaTeMaTH4HI METOH MiATPUMKH MpHAHATTS pimtensb [10, ¢. 155-250; 11; 12].
[IIT ocHoBaHI Ha MOAYIBLHOMY NpOTpaMyBaHHI, MalOTh KiJbKa MOJEJeH,
MIPOCTY CUMBOJIIKY BXiHUX MOB, aJIe € JIOCHUTH CKJIaJHUMH IPOrPaMHUMHU
cucTeMaMu: po3poOka, cynpoBopkeHHs 1 Bukopuctanus [T Bxe He mif
cwity ofHii moauHi [12, ¢. 12].

Metomu IO € HACTIIBKH YHIBEpCAIBHIMH, IO X MOXYTh 3aCTOCOBYBaTU
OyIpb-sIKi BENMKI Ta Majli CHCTEMU Y{ MIICHCTEMH — BiJ JepyKaBH UM CBITOBOI
€KOHOMIKH 10 HEBEJIMYKOTO aTeNbe 3 TOIIUBKY OJSTY, AUTSIYOTO Cajka Ta
Mara3uHy. HaBiTh OflHa JIIOAMHA B MpPOLIECI MPUHHSTTS PIlIEHHS CTOCOBHO
BJIACHHUX CIIpaB MOe ckopucraTuch Meromamu JIO: y BiamycTmi — moao
onTHMizamii MapIIpyTy BIABIIMH Psijly MyHKTIB UM U ONTHMI3allil 3allOBHEHHS
HaIUTIYHUKA; CTOCOBHO BHUTOTOBJICHHSI CyMillli JOOPHB AJsl TOPOLY; IOJO
BHUTOTOBJICHHS SIKICHOT 1K1 JTsl XyJJ00H TOIIIO.

J1st BeNMMKMX 1 CKJIQJHUX CHCTEM KiHIIEBE pillICHHS IPUMAE JII0JMHA Ha
OCHOBI pe3yJIbTaTiB aHajli3y, OTPUMaHOMY HMPH 3aCTOCYBAHHI CYKyNMHOCTi
pi3HMX MeToAiB, y TOMY umci i 3a metogamu J10.

Juis yrpaBiiHHS TOCHONAPYOI0 MisTIBHICTIO MOXE BUKOPHUCTOBYBATHCH
asmomamu3oeana cucmema ynpaeininua nionpuemcmeom (ACYIID). ACYII —
e KOMIUJIEKC IPOrPaMHUX, TeXHIYHHX, 1H()OpMaIifHNX, OpraHi3aliifHo-
TEXHOJIOTIYHUX 3aC00iB Ta Iiil mepcoHally, IPU3HAYCHUX JJIsl PO3B’sI3aHHS
3a/1a4 [UIAHYBAHHA 1 yIIPaBIiHHS PI3HUMU BUIAMH JISUTHHOCTI MMiAIPHEMCTBA.

ACYII — ne oxpemMHuil HampsM PO3BHTKY aBTOMAaTH30BaHOI CHCTEMHU
ynpaginiaas (ACY). o kareropii ACYII npuitHaTo BiqHOCHTH peajizamii
METO/I0JIOTi i MiXkHApOoAHHX cTaHaapTiB Tumy MRP ta ERP [13].

ACYII sk cknadna cucmema OOOB’SI3KOBO HOBUHHA PO36’°A3yeamu
000pe cmpyKmypoeani npod.aemu — ONTUMI3AINIO BHITYCKY TOBAPiB 3 TOUKU
30py MaKCHMaJIbHOTO 30araueHHs B 4aci, BU3HAYEHHsI CTPATEriyHNX HUIAXIiB
PO3BHTKY, IUIaHYBaHHS poOiIT, 3a7ady pO3KpOI0 MaTepianiB Tomo. Tomy
pu nipoektyBanHI ACVYTI 3amaui TociKeHHS omepanii ypaxoBYIOTECS SIK
000B’S3KOBHH Ta CTAHAAPTHUI E€JIEMEHT 1 3BHYAHHO pO3TAIIOBYIOTHCS B
nmakerax npukmagaux mporpam (IIIIIT). [ns manmux miampueMcTB 3amgadi
JOCIIJKEHHST Omepamii MOXyTb MaTH TaKOX BHIVIA aBTOMAaTH30BAHUX
pobounx micus (APM) y cxiagi [IEOM.

Pansincbkuii akagemik ['mymikoB B.M. (e B 70-x pokax) chopmyiitoBas
ocHoBHi npuHiy OyayBanHs ACYTI, cepen sIKUX 3HAXOIUTHCS 3aCTOCYBAHHS
cucteMHOro mimxomy npu pospodui ACVYII [14]. CyuacHa daxosa miteparypa
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TeX MIAKPECIIOE, Mo Oyap-sKa KibepHEeTHYHA CHCTeMa, SIKa CKIaJaeThCs 3
TIICHCTEM, TTOBUHHA CBOIO JiSUTHHICTH OOTPYHTOBYBATH CHCTEMHNM aHaJi3oM [15].

VY Bikineoii cka3ano [16]: «XapaKkTepHOIO OCOOJIUBICTIO 00CHidHCEH A
onepauyiil € CHCTEMHHI TIJIXi/1 10 OCTaBIIeHOT Tpo0OiieMu Ta aHaii3. CucTeMHui
MIAXI1 € TOJIOBHUM METOOJIOTTYHIM MPUHIIAIIOM TOCTIKCHHS OIepariiin;
«JlocTmimKeHHsT orepatiii TICHO TOB’S3aHO 3 HAYKOIO YIPABIHHS, CHCTEMHUM
aHaNi3oM, ...»; « BUKOpPHCTOBYBaTH MOCIHIIPKEHHS OIlepalii Mo)KHa W Ha
MaJIUX TiIPUEMCTBAX .

J0O sk Hayka BHHHKJIA paHille CUCTeMHOro anaiisy [1, c. 31].

B ocnosy kypcy J0 i cucmemnozo ananizy zocnooapuoi dianvHocmi
TIOKJTAJICH] KITaCH4Hi poOOTH JIeHIHTpajichkoro MareMarnka JI.B. KarToposmya,
SIKUHA cTaB y 14 pokiB crynmeHTtoM, y 20 poKiB — JOIEHTOM, y 22 POKH —
npodecopom i orpumas [epxaBry (1949 p.), Jleninceky (1965 p.),
HobemiBebky (1975 p.) npewmii.

Came npogpecop J1.B. Kanmoposuu ynepuie 3anpononysas memoou
npuiinamms piwieHb COCOBHO OP2aHI3auii ma NIAHYSAHHA GUPOOHUUMEA
CKNAOHOT cucmemu — nionpuemcmea 3 1iozo niocucmemamu. J1.B. Kanroposua
y poboTi «MaremaTniHi METOAM OpraHi3alii Ta INIaHyBaHHS BUPOOHUIITBA
(1939 p.) chopmysroBaB Kiiac 3adau AiHiliHO20 npozpamysanHs (PO3MIICHHS
BHPOOHUIITBA, PO3MOJILT POOIT, PO3Kpiii MaTepiaty, TPAHCIIOPTHI 3a7adi TOIIO),
SIKMHI 3 YCITIXOM 3aCTOCOBYETHCS M y Cy4acHOMY BUpOOHMITBI. Bin ymepmie
PO3IIISIHYB JIIOAWHY K «PECYpC», BUKOPUCTOBYIOUHN «JTFOJAMHO-TOJAHHI»
y po3paxyHKax.

He#t minxin 6e3mepepBHO yIOCKOHAMOETHCS 1 HAOYB TI00aTFHOTO PO3-
TIOBCIODKEHHS Y BUIYLSIL 38129 ONTHMI3aIlii MATEeMATHIHNX MOZICICH TIPUIHHSTTS
pillieHb Y COLIAITbHO-EKOHOMIYHHUX CHUCTEMAaX. Y CYKYITHOCTI 3 HIIMMH METOAAMH
3aga4i /10 103BOJISIIOTH OTPHUMATH ONITHMAJILHE CUCTEMHE PILLICHHS.

Sk camocCTiliHMIT HAYKOBHIH HAaIpsIM JOCIIKEHHs orepalliii opopMmiocs B
1938-1940 pp.

VY 1935 p. B BenukoOpuTaHii movamack po3po0ka OJIHIER0 TPYTIOK TOCIITHUKIB
panioyOKaIiiHOI CUCTEMH BHSBJIEHHS W CyNpPOBOJY BOPOXHX JIITaKiB Ta
Jpyroro rpynoro y 1936 p. (BHacmiIoK Haa3BHYAHHOI CEKPETHOCTI) — CHCTEMH
HAaBEJICHHS BIIACHUX JIITaKiB-TIEPEXOILTIOBAYIB Ha JiTaku Bopora. Y 1937 p.
po3pobKy 000x cucreM 00’emHanm: Oyna CTBOpEHa Tpyla 3 y3TOKCHHS
orepamniii Mi>k BUSBJICHHSM JITaKIB, IX CYIPOBOIOM Ta HAaBEICHHSIM Ha HHX
BJIACHHIX JIITaKiB-TIePEXOILTIOBAYiB. Lle BUMaramo BiIlIOBITHOTO MaTeMATHIHOTO
3abe3mnedenHs (y Wil TPyIIi MoYaB yIepIle BXKUBATACH TEPMIH «Omepalliiine
JocTipkeHas» ). Came ToJi BUSBWIOCH, IO HazamoKkpumepiaibha 3a0aua
080X 00°€OHAHUX niOCUCHEM BUMAAE CUCIEMHO20 NIOX00y (KOMRPOMICHOT
onmumizauyii niocucmem), 60 HEMOXKJIMBO B 00 €qHAHIN CHUCTEMI TOYHO
JOTPUMYBATUCh ONITUMAJIBHUX BUMOT III0JI0 KOXKHOT OKpeMoi mixcucremu. 3
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LIOTO MOMEHTY 0az2amoKpumepianibHuil CUCIeMHUIl aHai3 TI09aB YIOCKO-
HAJIIOBATHCH 1 BUKOPUCTOBYBATHCH Y PI3HUX HAPAMaX JisUTBHOCTI.

3aoaui /IO cmocyromoca npoyecy upooOHUUMEa NOCye, AKUNL MOJHCHA
posenadamu Ak pooomy mpvox kKomeeepie. xoHBeep K1 — HakonmuueHHs
pecypciB, kouBeep K2 — BUpoOHUIITBO ToBapiB, kKoHBeep K3 — mpomak ToBapis.
[pu upomy kouBeepu K1 Ta K3 Oesmocepennbo MOB’si3aHi 3 puHK06OI0
Komnonenmoro naocucmemu — oeprrcagu. Kpim Toro, Hagcucrema 10AaTKOBO
BIUIMBAE Ha BUPOOHUIITBO TIOCIYT Yepe3 BHUIAIKOBY 3MiHY B 4aci EKOHOMIYHOTO,
TOJTITHYHOTO Ta COLJAIBHOTO CTaHy CYCIIUIBCTBA, OJATKIB, CUCTEMH COLIAIBHOTO
3aXHCTY, MUTHOI TOJITHKH TOIIO, IO 3BUYAHHO HE BPAaXOBYETHCS B MOBHOMY
o0cs3i B MmarematnuHiit moneni J1O. Tomy 3amaqi JJO MokHA pO3TIISAATH SIK
ideanizoeane onmumaivHe MamemMamuyne piuieHHs, ke 3a IeBHUX yMOB
JIOCSITAETHCSA 3 IESIKOI0 IMOBIpHICTIO. Po3paxyHOK I1i€i imearizoBaHOi OITHMATbHOL
METH BUKOPHUCTOBYETHCS TIPH IUIaHYBaHHI BUPOOHUYOI AisUTHHOCTI.

Benukum nedonikom puHKy € 6UHUKHEHHA 83AEMHOI cucmemuol
3anesxcnocmi 6upoOHUKie npooyKuii, HeOOXiTHICTh B3a€EMHOI y3T0IKEHOCTI
BHPOOHHMIITBA TOBApiB, IO BAMAarae BiJl BHPOOHHWKA TOBApiB JOCIIIKyBaTH
BIUIMB PUHKOBUX YMOB Ha BiacHe BUPOOHHLTBO. HeoOXifHICTh ypaxyBaHHS
BILUIMBY HAQJICKCTEMHHX €KOHOMIYHO-COLIaNIbHUX MPOLECIB NPH TUIAaHYBaHHI
poOOTH HiIIPHEMCTBA SIK CHCTEMH MOSCHIOETHCSI HACTYITHUMH IPUYHHAMH.

1. JlepxaBa B 1ijloMy Oarari€ 3a paxyHOK PWUHKOBUX BiJIHOCHH, 00
crieljiaizaltis miJIpHUEMCTB 3HAYHO CKOPOUYE 4ac Ha BUPOOJICHHS OJUHHIII
MpOAyKIii. Alle CTBOpeHe Tparieto (HampuKiIa, 3a OIUH PiK) HOBE CYKyITHE
6araTtcTBO BCi€i JIepKaBU y BUTIISIIL «3arajIbHOT0 MHUPOTa» HE 3aBXKIU
CTPaBEUIMBO MOJAUIAETHCS MK OKPEMHMH MIiAMPUEMCTBAMHU B PE3yJIbTATI
oOMiHy TOBapiB Ha PHHKY (BHACTIIOK DI3HMI B MPOTYKTHBHOCTI IIpaIli,
TIOJITUKN JepkaBu TomO). ToMy memnu 30azauenns € pisnumu cepen
YYaCHUKIB PUHKOBHX BiJIHOCHH JiepXaBH. | TOMy BUPOOHUKHM HaMararoTbcs
MaTH BIUIMB Ha Bhaxy. Lle * came cTocyeThCs it MKAEPKaBHUX PUHKOBUX
BITHOCHH: MIXKHAPO/IHA TOPTIBIISI IIPHCKOPIOE PyX JI0 T00pOOYTY BCIX PUHKOBHX
JICpKaB, aJic meMnu 30azavyenHHs JIEPXKaB TEK € PI3HUMHU 1 3aleKaTh BiJ
NPOJYKTUBHOCTI Mpalli, MOJITHKH Ta 1HIINX YMOB.

2. KoxHuHl mianpueMens eumpauac Ha PUHKy HAOCUCMEMU BIIACHI
Kowtu Sy = Sy; + Sy, (TyT Sp7; — 3apIuiata BIACHUM CHiBPOOITHUKAM; Sy —
MOJATKH, IIJIaTa 3a CUPOBHHY, CHEprito, 00JaJAHAHHS TOILO, KyIU BXOIHUTh
TaKOXX 3apIUiaTa MiAIPUEMIIM i POOITHHKAM CTOPOHHIX HiIMPHEMCTB Ta
YCTAHOB), @ HAMAZAECMbCA NOBEPHYMU COOI 3 pUHKY OlIBIIY cymy S; > S —

3 RpUOYmKom.
3BiKM HAa PUHKY OpaTy 11i 3aiiBl KOIITH, 1100 30araTuT 6cix fe3 GUHAMKY
nionpuemuyie? O4eBHIHO, IO OCHOBHE 30aradeHHs HAIXOAUTD Bill CTBOPEHOTO
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Tpanero (HaTlprKIIa, 3a OAWH PiK) HOBOTO CYKYyITHOTO OaraTcTBa BCi€i Aep)KaBH.
A KOXHUH TiAMpHEMEIh HAMAraeThCs BKIACTH HAHMEHIIIE 3yCHIIb Y BIACHY
MPOAYKIitO (Y BIACHY YaCTKy I[bOTO «IIHPOTay), a OTPUMATH «HAHOUTHIINN
IIMATOK MUPOTa» BiA cycminbcTBa. OTpUMaHHS MPUOYTKY HPSMO 3aJIEKHUThH
TaKOX BifI 3yOOXKIHHSI, TTiITOPSIKYBaHHS, TIOTTIMHAHHSL, OAaHKPYTCTBA KOHKYPEHTIB.
ToOTo He Bci € «IepeMoXIIMI» Y KOHKYpeHTHii 60poTh0i. | 11e € HopMoro
PO3BUTKY PHHKOBOI €KOHOMIKH, 1110 CIIOHYKA€ JI0 OE3MepEePBHOTO Ti/IBHUIILYBaHHSI
MPOAYKTHBHICTP Al i € )KOPCTOKUM «HOPMAIIbHUM» IIPOLIECOM PO3BHTKY
PHMHKOBOT'O CYCITUJIGCTBA. ['pomri € nvie BioOpakeHHSM PHHKOBOTO «OOMIHY
npaneo = oOMiHy ToBapamu». HasBHICTh Ha/IIMIIKY TPOIIOBOI MacH Ha
PHHKY TapaHTY€eThCS MaTepiaJIbHOI0 He3a0e3MeUeHICTIO OCHOBHOI MacH TPOIIIeH,
a TaKOX LIOPIYHUM BHITYCKOM JIOJJaTKOBOI IPOIIOBOT Mac MopsiaAKy 5 %.

3. Couianbha, ekonomiuna ma pUHKO8a RONIMUKA HAOCUCHEMU CYHINIEGO
6NIIUBAIOMb HA PUHKOBI YMOBU.

MarlmHy BUINTOBXYIOTh JIFOZCH B (isuuHOi Ta po3ymMoBoi mpari. Ilimkom
ABTOMATH30BaHE ITiIPUEMCTBO B iIeaili MOXKEe 3MEHIIIUTH ITiICYMKOBY 3apIuiaTy
BJIACHMM POOITHHKaM S;; Maibke 10 Hyssl. SIKImo O BCs JaepkaBa CTajia TAKAM
«@BTOMaTH30BaHNM TIAPUEMCTBOMY, TO MPAKTUYHO BCl JIIOAU CTaIM O 3aliBUMU
B JiepKaBi, BOHM HE OTpUMYBaJM O 3apmjaTy i He CTHMYJOBaau O
BUPOOHHIITBO SIK MOKYTIILII TOBapiB. BuXin y Takiii yMOBHIi JeprKaBi 3HAXOUTHCS
B noaimuyi 0epicasu aK HAOCUCHeMU.

—  Po3BuTOK HayKOEMHOTO BUPOOHMIITBA, MiITPUMKA BUHAXIIHHUIITBA,
3a0e3MedeHHs] BUCOKOTO 1HTEIEKTYAIbHOTO PIiBHS Ta (i3MYHOTO 30POB’S
HACeNICHHS.

—  PosmmpeHHs BHYTPIITHBOTO PUHKY HAJCHCTEMH 30LTBIICHHSM 3apIIaTH
yCiM poOITHUKAM.

—  Kownrpounb piBHst TpuOYTKIB MiICKCTEM Ta PiBHS BiJUIaHOT pOOITHUKaM
3apIuiaTy.

—  3axucT BIAacHOTO PHHKY (TIPOTEKILIOHI3M), PO3AilT cdep BIUIUBY
CTOCOBHO IHIINX J€prKaB, OTIMHAHHS OUIBII CIA0KHUX CHCTEM.

—  IlnanyBaHHs PO3BHTKY B JIEpKaBHOMY Ta TJIOOQJIBHOMY CEHCI: IIOZO
Ha(TH, Ta3y, BOAW, CUPOBHHH, BUKUIB B atMoc(epy, pO3B’sI3KY EKOJIOTIIHHX
rpodiem.

—  Tonitika 3a00poHu OyIIBHUIITBA TEXHOJIOTIYHO BiICTAIMX MiAIPHUEMCTB,
MiABUIIEHHS HA HUX ITOJATKIB.

—  IligBuieHHs MPOAYKTHUBHOCTI MpAili B IeprKaBi 3a PaXyHOK 320XOUCHHS
iCHYBaHHS Ta MPOCKTYBaHHA JHIIe e(hEKTUBHUX IiAMIPHEMCTB.

4. Kpuzoei asuuia HA KOHKDEMHOMY GUPOOHUUMEI be3nocepeonbo
6NIIUBAIOMb HA HAOCUCHEMY.

—  3BUIBHEHHS POOITHUKIB Ha OJHOMY MiJIPUEMCTBI HAJCHUCTEMHU
NPU3BOJUTH 1O 3rOPTaHHS BUPOOHMITBA Ta 3BUIBHEHHS POOITHHMKIB Ha
HiANPUEMCTBAX-I0CTaYaIbHUKAX.
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—  Ha puHKY 3MEHIIYETHCS KUIbKICTh MOKYIILIB, T'POIICH, TOBApiB.
Brpavatotbes iHBECTHIIT y BUPOOHUITBO. SIKIIO MiIIPUEMI HAMAraroThCs
OTpPHUMYBATH TIONIEPEIHIN piBeHb NPUOYTKIB, TO LIHM HA TOBAPU 30LIBLIYIOTHCS
(BUHHKAE THIIALLIS).
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4. CTPATEI'TYHI, TAKTHUYHI
TA JJOKAJIBHI HIJII
B ABTOMATHU30BAHUX
CUCTEMAX

BHaciiok iepapXiqHOCTI CHCTEMH il 11Tl MOYKHA MOAUTMTH Ha TPH YaCTHHU:

1. Cmpameziuni yini po3eumcy 3 ypaxyeaHHaM eUMOZ HAOCUCHEMU:
TYT KJIIOYOBUMH MOXYTh OYTH CJOBa «piBHOBaray», «y3roJKEHICTBY,
«IOTOKECHICTEY, KKOMIIPOMICY», «TO3BOJICHICTEY, KICHYBaHHS Y CKIaIl
HazcucteMmy. [1py cKiTaiaHHi CTpaTerivHuX MTel ypaXoBYyeThCs (piHAHCOBHIA,
€KOHOMIYHUH, TOJITHYHINA CTaHU JIePKaB Ta CBITOBOTO CYCIIIJIHCTBA.

2. Taxmuuni (2no6anvni) cucmemui yini. TyT KIIOYOBUMH MOXKYTh
OyTH ClIOBa «ONTHUMI3aIlisD («MaKCHUMI3aIlisDy, «MiHIMI3amisny), «KOMIIPOMICHA
OITHMI3aList CYKYITHOCTI ITijIeH (CTOCOBHO CYKYITHOCTI: TIPUOYTKY, pEHTa0eIBHOCTI,
4acy, BUTPAT TOIIIO)».

3. JloxanvHi yini niocucmem CripsIMOBaHI JIMIIIC Ha ONTUMATBHE BUKOHAHHS
CTpaTeriyHuX Ta TAKTUYHUX CUCTEMHHX pillleHb. TYT KIIIOUOBUMH B OCHOBHOMY
MOXYTb OyTH CJIOBa «ONTHUMI3alisn» («MakcUMi3alisy, «MiHIMi3aLis»),
«KOMITPOMICHA ONTHMIi3aLlisl (CTOCOBHO KUIBKOCTI CyOBHpOOIB, X SIKOCTI, BUTpAT,
Yacy, KOIITIB)» IPH TOYHOMY BHUKOHAHHI IJIOOAJBHOTO CHCTEMHOTO 3aB/IaHHSI.
He mosxe Oyt i MOBH TIpO Heperisia LEeXOM HiIMHCAHUX MiAIPHEMCTBOM
YTOZI CTOCOBHO HOMEHKJIATYpPH, KiTBKOCTI TOBapiB, IIHM Ta 3aMOBHHKIB, SIKIIIO
3aBJIaHHSM LIEXY € JIMIIEC BUTOTOBJICHHS 3aJIaHOl KUIBKOCTI 3aroToBOK. Lle Takox
CTOCYETBCS TPAHCTIOPTHOT 337141, 3a/1a91 KOMiBOSDKEPa, 3a71adi PO CYMIIIIi TOIIIO.

CrpaTeriuHi, TAKTUYHI Ta JOKAJIBHI LTI HE MOXKHA TUTyTaTH MK CO00I0:
NpY 3aTBEPIPKEHHI YTOIM 3 MOCTAYaHHs MPOIYKIi JJis 3aMOBHUKA #e3271y300
cmasumu numanna «SIk po3paxyBaTH BIUIMB Ha MPUOYTOK 3aBOJy BUKOHAHHS
YM HEBMKOHAHHS 3a/1a4i KOMiBOsDKepa?», 00 BiJps/KEHHS NpaliBHUKA €
HEOOXIHUM €JIEMEHTOM BUKOHAHHS pOOOTH, SIKY MiJICHCTEMI TOTPIOHO BUKOHATH 3
HalMEHIIMMH BUTPaTaAMHU.

VY cuiny cBoe€i ckiagHOCTi, BUpOOHMYA cucTeMa Ta ii MiACUCTEMH €
GararokpurepianbHUMU. [HiniaTop cTBOpeHHs «Pumcbkoro kiryOy» A. Ileyuei
ctBepkye: «Hemae OiTbIe eKOHOMIYHIX, TEXHIYHUX a00 COMiaTbHUX MPoOIieM,
sIKi O iICHyBaJIM BiJOKPEMIICHO, HE3aJIeXKHO OJHA BiJ OXHOI... BoHM Temep
OJIHOYACHO 1 IICUXOJIOT14HI, 1 COIIabHI, 1 EKOHOMIYHI, 1 TEXHIYHI, IO TOTO XK
W momitiaHi» [17].

Cucrema B IiIIOMY Ma€ KUTbKa 1€papXidyHHX IIiIeH, sIKi MOYKHA TOIITUTH
Ha CTpaTerivHi, TAKTUYHI Ta JIOKaJIbHI (TICUCTEMHI).
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Tonoeéna cmpameziuna mema Kepignuka noysrae B 3a0e31eYeHH] 3pOCTAHHS
mpuOyTKY B Yaci, CTBOPEHHI BHCOKOTO PiBHA KOHKYPEHTHOI mepeBaru (3a
PaxyHOK 3HIDKEHHS cO0iBapTOCTi, YHIKATFHOCTI MPOAYKILi B SIKOMYCH aCIeKTi,
3aJIOBOJICHHSI OCOOJMBHX TOTPEO BY3bKOi IPYIIN MOKYTIIIIB), 3ATy4eHH] IHBECTHLIIH,
OITUMI3aLi{, PUTMIYHOCTI pOOOTH, Y3rO/KEHHI COIaIbHO-eKOHOMIYHIX TOTped
KOJIEKTHBY.

Crparerist po3BUTKY BUPOOHHIITBA B Yaci MOBUHHA BIAMOBIIATH HA Ti K
MUTAHH, SKi BAHUKAIOTh Y TIOTOYHIN POOOTI: SIK HAKOITHYUTH PECYPCH, IO 1
KOJIW BHPOOJIATH, KOMY 1 3a CKUIBKM IpOJABaTH, SKUH CTYMIHb PH3HKY
TIPUIHATOTO pilieHHsA? AJjie BHACHIIIOK HETOYHOCTI cTpaTeriuHoi iHpopmarii
HaMi4eHi B Yaci KiIbKiCHI MOKa3HUKU IUKIIYHO KOPEryIOThCS; Y Hill Oinblire
yBark HaJAa€ThCSl CHCTEMHOMY aHAJIi3y 3 YpaxyBaHHSIM BHMOT 30BHIIIHBOTO
cepenoBua. Came KepiBHUK ITOBHHEH 3HAXOAUTH Mipy MK BHYTPIIIHBOO
«OIITHMI3AII€0» Y Yaci BIACHOIO BHUPOOHWIITBA Ta 30BHINIHIMHA CHCTEMHHUMHA
BHMOTaMH «pPIBHOBAIm», «y3TOLKEHOCTI», «IO3BOJICHOCT». KepiBHHMK Takoxk
MTOBUHEH Y3TODKYyBAaTH MK CO00I0 pOoOOTy TPHOX 3TrayBaHHX KOHBEEPIB:
K1 — 3abesmedenns pecypcis, K2 — BupobruTBa TOBapis, K3 — mpomaxy
TOBApIB.

L1i# romnoBHi#i cTparterii MAKOPSIOTHCS maKmuuHi yini, SKi OUIbIIe OB s3aHI
3 OTOYHUM BUPOOHHIITBOM.

IlIpuknaoom munogux zn006aNbHUX MAKMUYHUX CUCHEMHUX yinell
3a0au docnioyceHHa onepauiil (ceped inuwux yineii), AKi 6i00dparx;caromocs 6
Mamemamuynin mooeni y euznaoi pynkyiii memu, €.

Maxcumanvhe 36azauennss ¢ uaci. 1le TONOBHE cHpsiIMyBaHHS TOCHOIAPYOl
nisutbHOCTI MoauHU [18]. 3amada monsrae B TaKOMY BH3HAYCHHI THINB Ta
KUTBKOCTI BHUIYCKY MPOAYKIIii MpH OOMEXEHHUX pecypcax, mo0 OTpUMAaTH
HaWOUTHIMIT TIPHOYTOK 33 ONMHUINO Yacy (TOOTO ypaxOBYEThCS SK BEIMUMHA
mpuOyTKY, TaK i yac Ha Horo orpuManHs). [Ipy BUKOHaHHI PO3paxXyHKIB ITi ]
NpUOYTKOM Ta 4acOM CJIJl pO3YMITH TX Mamemamuuni OUiKy68anms..

Ompumanns mMaxcumanrphozo npubymxy. Y IAaHOMY BHIIAIKY uac He
6paAxX08yEMbCA, META TOJSITaE y BU3HAYCHHI TAKOI CYKYITHOCTI THIIB Ta
KUTHKOCTI BUITYCKY TIPOJTYKIIii TIPH OOMEKEHUX pecypcax, ska O Jana HaiOUThImiz
npudyTok. Lle pimeHHs He BpaXxoBye 4ac Ha OTPUMAaHHS MPUOYTKY, i TOMY B
NPUHIMUI MOX€E IPU3BECTH IO HEBIPHOTO pillleHHs 1 OaHKpPYTCTBa.

Ompumanns MakcumMaibHoi penmabenbHocmi 'y BUTTIAAI MaKCHUMAaJIBHOTO
MprOYTKY Ha OJHOTO TpaniBHUKA Y1 Ha CyMY 1HBECTHIII] TOLIO.

Iputinamms KomnpomicHux piwens. bararorpaHHa MiANPUEMHHUIIBKA
IISUTBHICTH BUMara€ KOMIPOMICHHX PIllIeHh MpPH IIOJESHHOMY Y3TOIUKECHHI
B3a€EMHO CyTepewmBrX BUMor. Cepen HIX ab0 00MpaeThCs OHA (TOJIOBHIIIA),
a00 3MEHIIYIOTECSL BUMOTH JI0 TOJIOBHOI METH 3 HaJlaHHAM 3BUTBHEHHX PECYpCIB
JUTSL pO3B’ 3Ky O€3yMOBHO HEOOXiTHMX MPoOJIeM (HAIIPUKIIa, BUTIIATH 3apIUIaTH
a0o0 TOJIaTKiB).
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JlokanbHi (miacucreMHi, onepaTuBHi) Wii. Y neskux BUTIaKax JIOKaJIbHI
LT MOXYTh TUMYAcOBO HaOyBaTH 3Ha4YCHHS III00aIbHUX. BOHM cripusioTs
JOCSITHEHHIO TJI00ANBbHUX CTPATETiYHUX 1 TAKTUYHUX IIJIeH Ta TOJISAraloTh Yy
3MEHILIEHH] BUTpAT, Yacy, co0iBapTOCTi, BiIX0AIB (PO3Kpiii MaTepialiB mpu
BUTOTOBJICHHI JIeTaliel JyIs MEOJIiB; BIAPS/DKCHHS KOMIBOSDKEpA; TPAaHCIOPTHI
BUTpATH; BUTOTOBJIEHHS CyMIIIIEH TOIIO):

Ompumanns MiHiManbHux eumpam pecypcig (MaTepianis, Tpollel, yacy
Tomio). Lleif MoKa3HKK JOUTFHO BUKOPUCTOBYBATH B OCHOBHOMY /TSI IOTIOMKHHX
JOKJIFHUX TOCHOAAPYMX MPOIECIB 1 Y BUIAJKY, SKIIO HEMOKINBO 3MIHUTH
MPHOYTOK Ta Yac Ha Horo oTpuMaHHsA. AJie TpeOa mam’sTaTH, [0 3MEHIIEHHS
BUTpAT HE 3aBXKAU CYIPOBOJUKYETHCS 3POCTAHHIM NPUOYTKY, & 3pOCTaHHS
npuOyTKy 0€3 ypaxyBaHH: 4acy Ha HOro OTpHMaHHS He 3aBXK/IH € ONTUMAIEHIM
PpiIIeHHSM.

Onmumizayisi mexHiuHUX piuieHs: TIPOIIEC ONMTHUMI3ALIT 3HAXOUTHCS B OCHOBI
IFDKEHEpHOI JIsUTbHOCTI B CHJIY HEOOXIMHOCTI ITiBHIIYBATH MOKA3HHUKHA HOBOI
TexHiku. OnTUMI3allisA TEXHIYHUX pilieHb BTUTIOEThes B CAIIP, Hanpukiiaz,
y BATJISIAI 33124 MaTeMaTUYHOTO NPOrpaMyBaHH 3arajlbHOrO BUIVISTY (JTiHIHHOTO,
HENIHIIHOTO, LIJIOYHCIIOBOTO MPOrpaMyBaHHst). [HkeHep MOBUHEH BMITH CKIIACTH
MaTeMaTH4Hy MOJIENIb BJIACHOI MPUKIAIHOI 3a/1adi: MiHIMI3yBaTu BUTpaTu
XiMIYHOTO 3aBOJly Ha MpHI0aHHA TPyO, HACOCIB Ta IEpeKayKy piAMHU;
MiHIMi3yBaTH MOBHI BUTPAaTH HA CTBOPEHHSI KOHTEHHEpa 1 TIepEBE3CHHS BAHTAXKY
TIpH 33J1aHiii BapTOCTi MarepianiB, 00’eMy BaHTaXy, IOBKHHI Ta BapTOCTi peicy
tomro [19].

T'ocopapya AisUTEHICTE CTaBHUTH TIepe]] JIFOAMHOIO 0arato CKIIAIHIX, HeUiTKHIX
1 B3aEMHO cymepewnBuX BUMOT. [100yayBaTH KOPCTKE AEPEBO IIiIeH ais
CKOHOMIYHMX CHCTEM TMPAKTUYHO HEMOXJIMBO: LTI MOOLIbHI, MatOTh KLUTBKICHI
Ta SIKICHI CTparerii i BUMAaratoTh JUIsl iX JIOCATHEHHsI BUKOPHCTaHHS (popMabHIX
Ta He(OpPMaILHUX METO/IB MPUHHATTS pitieHb [20].

baraTokpuTepiiiHi METOM ONTHMI3aLil MIANPUEMHUIBKOT iSUTBHOCTI HE
MOYKHA PO3JUISITH Ha «OiIbII BAXKIIMBI) Ta «MEHII BayKJINBI», 00 KOXKHUIA 3
ICHYIOUMX METOJIIB € IHCTPYMEHTOM JUIs BUKOHAHHSI KOHKPETHOI 1 B LILIIOMY
Jy’Ke CKJIaIHOi, KOPHUCHOT 1 HeoOXiTHOT poOOTH.
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5. IJIAHA CUCTEM
TA MIJICUCTEM

Iimi cucTemu Ta 11 MiACHCTEM BUCBITIIOIOTHCS B IUIAHAX, SIKI TOMIISIFOTh
Ha CTparerivHi, IEpPCIeKTHBHI, BUPOOHNYI (IIOTOYHI) Ta CIeliaibHi, BOHU
OXOILTIOIOTH Psi/I BUPOOHWYMX IUKIIIB Y Yaci. KoxHwMIA 3 HUX Ma€e CBOKO METY,
Yyac HA BUKOHAHHS, PECYpPCH, IPIOPUTETH Ta OPTaHi3aIlilo.
OYHKIII [TiT1 U1 BAPOOHUYOTO IUKITY CHCTEMH MOYKHA YSIBUTH Y BUTIISIIT
FO(X™) = f{F"(X"), X', B', St, SL}— max/ min,
e FO(X®)={f*(X™), ..., fI(X™)} - onmumanvna xommpomicHo
BHU3HAUYCHA CYKYIHICTh 3HaUY€Hb CHCTEMHHUX COLIaTbHO-EKOHOMIYHHUX
(yHKIIIT METH, BKITIOYAIOYHX Yac Ha iX OTpUMaHHS;

X% ={x", ..., x'} — onmumansruii BATYCK TOCTYT;

FUOXY ={f (XY, ..., f (X))} — cyKymHicTh MaTeMaTHUHO BH3HAYEHMX
CHCTEMHUX COI[1aJIbHO-€KOHOMIYHUX (DYHKI[IH METH, BKIIIOYAIOYN Yac Ha
IX oTpuUMaHHS;

X' ={x{, ..., X.} — 3MiHHi KiTbKOCTi TMOCITyT, TIEpEiK SKHX BH3HAYACTHCS
TIPU CTBOPEHHI CHCTEMH;

B'={b}, ...,b.} — 06’emMu HasBHUX pecypciB s BUKOHAHHS 3arlia-
HOBaHHX POOIT;

St ={Si,, ---, S}z } — TeXHONOriuHMIA CTaH BUPOOHHIITBA, SKUIl ypaxoBye
TEXHOJIOTiI0 BUKOPHMCTAaHHS pecypciB B' mpu cTBOpeHHi 06MekKeHb JUIs
JUISTHKH MOXITMBHX PILlICHB;

St ={S&1, --+» S¢p} — CYKYIHICTh 30BHIILIHIX TA BHYTPIlIHIX BUPOOHHYMX,
€KOHOMIYHHX, COIIAIBPHUX Ta TOJMITUYHUX CTAaHIB 3 ypaxXyBaHHSM X BIUIHBY
Ha MOKa3HUKHW KOHKPETHOTO BUPOOHHUIITBA: CTPYKTYPY CUCTEMH, BITHOLIICHHS
MDK eJleMeHTaMH CHCTEMH, COLiaibHI MOTPeOH, OpraHi3amiifiHy CKIaIHICTh
BHUKOHAHHS POOIT, METOIM KepyBaHHS (KapajbHi, eKOHOMIYHI, MOPAITEHOIO
MOPSIAKY), KBaJIi(iKaIliro Ta MOPaTbHUHA CTaH POOITHUKIB.

Cucrema CKIQIA€ThCs 3 MijCMCTeM. BHACTIZIOK 1€papXidHOCTI €NIeMEHTIB
cucTeMd (YHKITii MiZICHCTEM 3MIHIOIOTBCS, 00 i€papXidHO HIDKYI MiICHCTEMU

TIOBMHHI TOYHO JOTPUMYBATHCH MPUAHATOTO BHIIOKO 1€PApXIYHOIO CHCTEMOIO
PILIEHHS IOJI0 BUITYCKY MOCIYT XX

9. (20) = YAl (Z2). Ze, B, S, Sc.}—> max/ min,
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ne oz = {P%@EZM), ... 0% (Z2)} — onmumansni xomnpomicHo

BH3HAYCHI 3HA4eHHS (QYHKIIiIl METH € -0i ImiACHCTeMH;

z> ={z, ..., 2%} — onmumansnuii BuTycK jieTanei €-010 MiICHCTEMOIO
ns mocaryr cuctemu X ={x", ..., x"'};
B! ={by., ..., bg.} — 06’emu pecypcis /I OAHOTO MUKy BUPOGHUIITBA

€-01 ITIICHCTEMH;
Z: ={z,, ..., Z5,,} — 3MiHHi KiTbKOCTi MOCIIYT, MEPENIiK AKUX BU3HAYACTHCS
IIPU CTBOPEHHI €-01 miicucTeMH;

t t t . 9] .
e ={S11es +++1 e ) — TEXHOJOTIYHMI CTAH BUPOOHMUIITBA €-01 MMiJICHCTEMH,

SKHH YpaxoBY€ TEXHOJIOTiI0 BUKOPUCTAHHS PECypCiB Bé TIPU CTBOPEHHI
00Me)KeHb IS TUITHKA MOXUIUBUX PIllIeHb €-01 IMiICHCTEMH;

ce ={S&ies -+ Stxe} — CYKYIHICTB 30BHINIHIX Ta BHYTPIllIHiX BUPOOHHYHX,
€KOHOMIYHHUX, COIIaTbHAX Ta TOJIITHYHHUX CTaHIB 3 YPaxXyBaHHSM iX BIUTUBY
Ha SKICHI IOKa3HUKHU IIJICUCTEMH:. BIAHOIIEHHS MDK €JIEMEHTaMH €-01
MiJICUCTEMH, COIiabHI MOTPEOH, OpraHi3amiiHy CKJIAIHICTh BUKOHAHHS
poOiT, MeToan KepyBaHHs (KapaibHi, eKOHOMIYHI, MOPAILHOTO TOPSAKY),
KBai(ikariiro Ta MOpaJbHII CTaH POOITHHUKIB.
TakuM 4MHOM, aHaNITHYHI (QYHKIIT METH, SIKi 3aCTOCOBYIOThCS B

3agauax J10

FOU(X™) = f{F'(X"), X', B', S;}— max/ min,
HE JaJyTh TOYHOI ONTHUMI3aIlii COIiaTbHO-eKOHOMIYHOI mpobiiemu, 00 3amadi

JO noBuHHI JIOTIOBHIOBATHCH YPaxyBaHHSAM OpraHi3alliiHIX, eKOHOMIYHHUX,

COliaTbHUX, TOMITHYHAX YHHHUKIB S&, ={S{, -y Strel» AKi BILIMBAIOTH HA

MPOIeC BUPOOHHUIITBA.

Iosacuroemupca ye HenogHOMOw ma deaKuMu HeOOIKAMU AHANTIMUYHUX
mooeneit 3aoau /10.

1. Henoenoma moodeni TOSCHIOETHCS HEXTYBAHHAM DPSIOM (aKTOPiB,
sKi (IIpH 1X HECYTTEBOMY BIUIMBI) y CYKYIHOCTI MOXYTh HaBiTh BU3HAYaTH
MTOBEIIHKY CHCTEMH.

2. Cnabo ¢hopmanizoeane (komanoue) oopanna ynxuii memu. lle
TIOB’s3aHE 3 PYIMMEHTaMH YSBICHHS PO «KOMaHJHHUID XapaKTep eKOHOMIKH,
Ha 110 3BepHyna yBary E.C. BeHTnens: TOCIiqHIKY He TI000a€ThCs JOBUIBHICT
B 00OpaHHI I1iJTi Ha TIPAKTHIIL, i BiH If0 JOBUIBHICTH BIIPOBAKYE B MATEMAaTHIHY
Moenb! UnM o/lHA TOBUIBHICTG JIiMIa 3a iHIry?
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3. Y mamemamuuniin mooeni mne epaxosycmuvcs 3mina opzanizayii
YRPAGNiHHA ma YOOCKOHAIEHHA 6 4aci mexHonozii 6UKOHAHHA pobdim.
Hanpuknan, y piBHIHHSX He repeadaueHo:

— IO KepiBHUK BYTUIBHOI IIAXTH MIOJEHHO CIyCKaeThcs B 3aliil (B
ymoBax JloHOacy) i BCTaHOBJIOE HOPMH JOOYTKY BYTULIS 3aJIeKHO Bill
TOBIIMHH IJIaCTa, KA 3MIHIOEThCS B Mexkax 0,5...1,0 m;

— 110 00’eM NepeBe3eHOr0 BaHTAKHUMH MaIllTHAMU IPYHTY BU3HAYaBCs
HE 3a KUIBKICTIO XOZIOK BaHTaKHUX MAIWH, a 33 I€0Ae3NYHUMH BUMipaMu
TIePEBE3EHOTO IPYHTY (TOUHICTH BUMIpIB 5 %) 1 pO3MOIiTY BapTOCTI BUKOHAHOI
poOOTH 3TiTHO 3 KITBKICTIO XOJ0K KOKHOT MaIlIWHHY;

—  BIUIMB PiBHA OIDIATH POOITHUKAM 3aJIe)KHO BiJ KUTBKOCTI Ta SIKOCTI
BHKOHAHOI po0OTH;

—  BUKOPHUCTaHHS pOOITHUKAMH HOBHX TE€XHOJOTIYHUX MPHCTPOIB IS
301IbIIEHHS TIPOYKTHBHOCTI ITpalli;

—  TPUCKOPEHHs TPOLECIB YNPaBJIIHHA MIOJ0 HAJIAr0/HKEHOI CXEeMH
BHUPOOHHUIITBA Ta HAJIATOHKCHUX 3B’A3KIB 3 KOHTPAreHTaMH.

A Bce 11e CYTT€BO BIUTMBA€E HA BUKOHAHHS POOOTH.

4. 3acmocosyemuscs HenpasuIbHA 2inome3a NPo 0OHAKOBICMb NPAGUIL
20Cn00apy4oi noeedinKu B PI3HUX CUTYaIlisIX 1 HA PI3HUX MiJNPHEMCTBAX, Y
PI3HMX paifoHax Ta pi3HMX Tamy3sx. Hanpukman, BiicbKoBa ray3b BUKOPUCTOBYE
BHITPABJIaHi 3MIIIEHI aKIIECHTH Ha PE3yIbTaTH CBOET iSUTBHOCTI.

5. He epaxogytombcs 306HiuiHi ma 6HympiuiHi eKoHOMIuHI iHmepecu
HEOOXiTHICTh panToBOi BUIDIATH OOPTY, YpaxyBaHHs 3MiHH IiHA Ta MOMHUTY
Ha PUHKY, PU3UK aBapii, HEOOXiMHICTh MOTOYHHX BHIUIAT (3apIUIaTH, IUIATH
32 CHPOBHHY TOIIO), TIEPEXOAY HA HOBY TEXHOJOTIIO, HEOOXiTHICTH PEMOHTY
00J1a/THaHHs1, HEOOXITHICTh MPUCTOCYBAHHS JI0 HOBMX BHYTPILIHIX Ta 30BHIIIHIX
YMOB.

6. He épaxogyembcs uac Ha BAKOHAHHS POOOTH.

7. He epaxoeyemoucs opeanizauin npaui (KOHBeEpHA, HEKOHBCEPHA),
CTPYKTYypa MiJNPUEMCTBA, PO3MOALT (DYHKIIIH MK MiICHCTEMaMH, COIIaTbHIN
CTaH.

8. He epaxosyromubcsa coyianvui ymosu, Keanighikayisa, eupoonuua
oucyuniina ma mMopanvHuii CMaH NEPCOHAy, BUTPATH Ha MaTepialbHy
3aIliKaBJICHICTh MPAIiBHUKIB, TOTOBHICTB MIEPCOHATY Ha 30UIbIIICHHAS HAIIPYKEHOCTI
TIpari.

9. He gpaxogylomucsa 63AEMHO Cynepeuiugi UMOU CHIAI020 PO3GUMKY
3a CTpaTeridHIMH, NEPCIEKTUBHUMH, MOTOYHIMH Ta CIEHiaIbHUMH IJIaHAMU
BHKOHAHHA POOIT 1 po3moAiiaMu pecypcis.

10. PeanpHi 3ama4i oprasi3amifHOro ynpasiliHHS HaJCHCTEMOIO IEKOMIIO-
HYIOTbCSI Ha HE MEHLI CKJIaJHi MiA3aaaui ynpaBiIiHHs MiJIPUEMCTBAMH Ta
ycraHoBamu, a B Metojax J{O (SKi CTOCYIOThCS MiANPUEMCTB Ta YCTaHOB)
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IIUTaHHA PO CUHEpPZemuUYHULl epeKm YnpagninHa Bil CKIafaHHA «IIpHU-
ITyCTUMHUX» MOXUOOK KOKHOTO 3 00OpaHNX METO/IB HE PO3IIIAAETHCS.

VY pesynbraTi mOOyAyBaTH JKOPCTKE MOEPEBO MIICH I €KOHOMIYHOT
CHUCTEMH MPAKTUIHO HEMOXKJIHBO [20].

Xoua 11i HeIOJIKH i BIUIMBAIOTh HA TOYHICTh peaizalii OnTHMaIbHOTO
pimenns 3ama4 JO, ane qimwme 3a0aui /10 eusnauaiomo onmMumMaivHy memy
6upodHUYmMEa, 1 TOMy HIMH HE MO)KHa HEXTYBAaTH B €KOHOMIYHO-COLIJTbBHOMY
aHai3l1.

YacTKOoBO BKa3aHI HEHONIKH YCYBAalOThCS BpaxyBaHHSAM COLIAIBHUX,
MONITHYHUX 1 €KOHOMIYHHX (DaKTOpiB; BUKOPUCTAHHSIM HEUITKAX CHUCTEM;
IMITamifHAM MOJICTIOBAHHAM; YpaXyBaHHIM Yacy B MaTeMaTU9IHIA MOMIETI;
PO3TIIIOM OaraTOKpUTEpiaIbHUX 3a/1ad 3 0OpaHHSAM PIMIEHHS B IiaJIOTOBOMY
PeXXHMi 91 PO3ALIOM PecypciB 3a 3a1a4aMu.
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6. SAJAYI JOCJILIKEHHSA
OIIEPALIIA

Metoan JIO (y CYKymHOCTI 3 METOJaMH CKOHOMIKO-COIIOJOTIYHUX
JOCHI/)KEeHb Ta IHIIMMU METOAAaMU HPUNHSTTS PIlICHb) IUPOKO BHKO-
PHUCTOBYIOTHCS [UISl ONTUMI3amii NPaKTUYHOI HisIBHOCTI. 3 MaTeMaTH4HOI
TOYKH 30py, 3agadi JJO cTocyroThecsl onTHMi3alii MaTeMaTHYHUX MOJeIen
JIFOJICHKOT TISUTBHOCTI y BUIIISII BUSHAYEHHS ONITUMYMY: OKPEMOT MaTeMaTHYHO
MOJIETTi 3 ypaXyBaHHSM i 0e3 ypaxyBaHHSI 0OMEKEHb; paH)KOBAHOI 3a JIESIKOIO
OIIIHKOIO CYKYITHOCTi CTpaTeTii.

3acTOCOBYETHCSI METOIONIOTIS ONTHMI3allii B moymiTrrli (criodatky B Kanani, a
IOTIM 1 B IHIIMX KpaiHax CTBOPEHHWH, SK HOTO MPO3BANH, «EIEKTPOHHHUN
ypsAa», IKUM IpU3HAYSHUH AU MIATBEPKCHHS MPUHHATTS MOJITUYHUX Ta
TOCMOJIAPUKX PillieHb Y JIEPXKaBHUX CIpaBax); I BH3HAYEHHS CTPATEriyHOTO
HanpsiMy PO3BUTKY IIANPUEMCTB Ta YCTAHOB; BH3HAYEHHS ONTHMAJIbHOT
HOMEHKJIATYPH MPOIYKIIi 1 PO3MOALITY PecypciB; OnTHMizamii BiiChKOBHX
oreparii 4u COIIaJbHUX IIPOILECIB; y IJIaHyBaHHI BHKOHAaHHS pOOIT;
YTOYHEHHI KOHCTPYKIIH Ta poOOTH MEXaHi3MiB TOILO.

Mertomu /IO B CyKymHOCTI 3 IHIIMMHM METOJIaMH NPUIHATTS pillleHb Ta
METOJIaMH €KOHOMIKO-COLIIJIBHHX JIOCIT/PKEHb 3HAMIILTN [IIMPOKE 3aCTOCYBAHHS
B aHaJi31 poOOTH MiANPHEMCTB, YCTAHOB, ACPKABH.

Ilpuknaou 3zacmocysanusa 3aoau 0ocnioxycenns onepayii (6ilicbKogi
onepauii He p0321A0aOMbCA).

BU3HAYEHHS OINTUMAJIbBHOI HOMEHKJIATYPU BUPOBIB, sika
3a0e3mnedye OTpHUMaHHS MaKCHMAaJIBHOTO MPHUOYTKY B YMOBaX OOMEKEHIX
pecypciB (dacy, JIOACHKOI Tpaili, mMaTepianiB, ¢inancie Ta in.). Ile mae
MOYKJIMBICTb OTPUMATH CIMPAMEe2iuHULL NPOSHO3 W00 HOMEHKIAmypu eupobie
CTOCOBHO MiNPHEMCTBA Ta ray3i.

CUCTEMU MOJAEJIOBAHHA EKOHOMIYHNX ITPOLECIB B
EKOHOMILII 3acTOCOBYIOTH SIK CKJIaJ0BI YACTHHU MOJICINI JOCHIIKCHHS
onepariii Juist arpoOartii Iporo3uLIiii Ta ieit CToCoBHO repelyioBH YIPaBIiHHS
€KOHOMIYHMMHM Ta COLIIbHUMHU IIpOleCaMH B MacmTadax MiIIpHEMCTBA,
raiysi Ta gepxasu [21].

CUCTEMA ABTOMATHU30BAHOI'O TTPOEKTYBAHHSA (CAIIP)
KOHCTPYKIIIA, MEXAHI3MIB, CITOPY/]] 3a6e3nedye B KOHCTPYKIIiAX
Ta B MEXaHi3MaX MiHIMi3aIlif0 Bark, CHeProBUTPAT, PiBHA BiOparlii, 30UThIICHHS
MPOAYKTHUBHOCTI TOmoO B ymoBax oomexeHb. CAIIP BUKOpHCTOBYIOTS,
HAINpUKIIaz, IPH IPOEKTYBAHHI ONTUMAIbHUX KOHCTPYKLI CYZAHOBOTO KOPITyCY,
JUTA PO3MOLTYy METaldy B IOIEPEYHOMY Iepepi3i CyAHa TaKUM YHHOM, 1100
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OTPHMAaTH MiHIMaJbHY Bary npu 3abe3mnedeHHi MIiIHOCTI [22; 23] um npu
rmapaMeTpyUdHii onTuMi3alii MamuH Ta o0aaaHaHHs [24].

OIITUMIZALIA TEXHIYHUX PILLIEHD B imxenepHiii misuibHOCTi [19].

YITPABJIIHHS 3AITACAMMU. I3 30inblieHHSIM 3amaciB CTBOPIOIOTHCS
YMOBH JUTsl OUIBII PUTMIYHOT pOOOTH BUPOOHHITBA. AJie Pa3oM 3 THUM 3arlacu
30UTBITYIOTH 3MEPTBUIMI KamiTan i BUTpaTH Ha 30epiranss. Bunrkae npobnema
YIIPaBJIHHS 3aracaMy Mpyu HaHMEHIINX BUTpaTax.

PEMOHT TA 3AMIHA OBJIAAHAHHSI. Crape oGnagHanHSI BUMarae
30UTBIICHIX BUTPAT HAa PEMOHT 1 Ma€ 3HIDKEHY MPOAYKTUBHICTD. [l MpHitHATTS
PIMIEHHS IOJI0 BU3HAYCHHS TEPMIHIB PEMOHTY Ta 3aMiHU OOJIaIHAHHS MOTPiOHI
PpO3paxyHKH, AKi 320€3Medy0Th HAOLIBIINI TPHOYTOK.

3AJTAYA HAITUJITYHUKA: «HammigHuK» (BaHTaKHA MalllMHA, BaroH,
CYZIHO, JIITaK) Ma€ 0OMEXEeHY BaHTAXKHICT. Tpeda Tak 3alOBHUTH «HAILTIYHUKY,
11100 OTPUMATH MaKCUMaIIbHUN TPHOYTOK.

3AJJAYI MACOBOI'O OBCJIYTOBYBAHHA: po3rnsaaaoTs MUTaHHS
CTBOpPEeHHsI Ta (PyHKLIOHYBaHHs 4epr (y CKJIaJHIH KOMIT'IOTepHIiH CHUCTeMi;
Ha 3aBOJICBKOMY KOHBEEDI; y 3ali3HUYHIN Kaci; JIs JITaKiB HaJl aepoIOpTOM, 10
WOyTh Ha MOCajKy; a0OHEHTIB Michbkoi TenedonHoi cranmii). [loTpidbHO
pO3B’s13aTH NPOOJIEMH SIKICHOTO 00CIyroByBaHHS 4epT MPH MiHIMaTIbHUX
BUTpaTax Ha 00JIaHAHHS.

TPAHCITIOPTHI 3AIAYI, 3AJAYI KOMIBOSIKEPA, CTBOPEHHA
CYMIIIENA, HAMIMY TA 3BUIbHEHHSI POBITHUKIB, MEPEXXEBOI'O
IINIAHYBAHHSA POBIT, TTOPAJKY OBPOBKM KIUIBKOX PI3HUX
HETAHEPI Ta iH. — BCIM ITM 3aliMaeThCs HayKa «JloCIiKeHHs oTiepartiiny.
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7. MAKETHU ITPUKJIATHUX
IHPOI'PAM

MaTemMaTH4YHE MOJENIOBAHHS CUCTEM JUIsl JOCIHIJKEHHS MpoIecy
(YHKI[IOHYBaHHS TOAUISETHCS HA aHANITHYHE, IMiTalliliHe, KOMOiHOBaHe.

1. Ananimuune mooento8anns XapaKTepU3yeThCS OMUCOM IPOIIECIB
y BUTJISAL CYKYITHOCTI anreopaiuHux, iHTerpo-audepeHIiitiux, KiHueBo-
PI3HOCTHUX BHpPAa3iB Ta JIOTIYHUX YMOB. AHAIITHYHE MOJIEIIOBAHHS MOXeE
OyTH HOCHIDKEHEe 32 METOJaMU: aHANITHYHUME (OTpUMaHHS aHAJTITHIHUX
MaTeMaTHYHUX BHpPa3iB); iTepamifHUMIU, SKICHUMHU (HE MAIOYH 3aralbHOTO
PIIIeHHS Y BUIVISI MAaTeMAaTUIHUX BHPA3iB, PO3TIIIAIOTH, HAPUKIIA, CTATIICTh
pimreHHs).

2. Imimauiiine mooenosanns (IM) 3acTocoBye IMITAII0 (PYHKI[IOHYBAHHS
CHUCTEMH B 4aci 31 30epeKEeHHAM JIOTIKM 1 TOCTIIOBHOCTI sBHII Yy 4aci. IM
JIO3BOJISIE TPOCTO BpaxyBaTH B Yaci JIUCKPETHICTh Ta Oe3nepepBHICTH
€JIEMEHTIB, JIIHIMHICTh Ta HEJHIMHICTh, BUMAJKOBI 30ypeHHs, CTATUCTHYHY
00poOKy oTprMaHoi BuOipkH ToIo. Ha manwuii uac IM — HaiiOUIbI eheKTUBHUI
METOJ TOCHIKEHHS BeNukuX cucteM. Heoonix imimauiiinozo mooentoeanns.
BOHO 3aBXJH JIa€ YAaCTKOBE (HE 3arajbHeE) pillleHHs, 00 BOHO ypaxoBYe
CTPYKTYpY, AITOPUTMH Ta IIApaMETPH KOHKPETHOI CHCTEMH.

3. Kombinosane (ananimiko-imimayiitne) mooenroéants o0’ €IHYe TiepeBaru
AHANITHYHOI'O Ta IMITAI[IHHOrO MOJEIIOBAHHS.

3amagi J10 BukopucToByroThCs B ACY 3BHUaliHO y BUITISII BiUTArOHKEHOTO
makera npukiagaux mnporpam (III1I1) aHamMiTHYHOTO MOJETIOBAHHS YU
KpUTEPIaTbHOTO PO3B’S3KY.

ITakem npuxnaonux npozpam (I11111) € TOTOBOKO 1 aIPOOOBAHOKO CYKYITHICTIO
porpaM, sika J03BOJISE€ PO3B’A3aTH KJIAC OJHOTHUITHUX 3a/ad (HallpHUKIAs,
33134 JiHIHHOTO TIpOrpaMyBaHHs). IX 3acTOCYBaHHS JO3BOJIAE HAGUZUMUCD
00 aemomamu3ayii cmeopennsa Oeakux enemenmie ACY. TIIII — ue
CYKYITHICTb B3a€EMHO MOB’S3aHHX MPOrpaM, MPUIATHHUX UIsl peaitizaiii (QyHKIi
abo rpyn ¢ynkuiii ACYIL, aka nanazodscyemsvca npu KoHKpemuomy
suxopucmanni. Ix 0co61MBiCTh — BUIa4a TOTOBMX PillleHb OCHOBHHX 3a/1a4
ynpasiiaHsi. OCHOBY ITakeTa CKJlaJla€ BUKOHYIOUMH exe-(aiii, SKuil BlacHe
1 € IporpamMor0 Po3B’A3KY 3a7adi. Y MakeT BXOIATh: (pailiii OmucCy mporpamu;
MetoanuHi BkaziBku (HELP-mporpamun) Tta inmni ¢aitmu. [T mosBomse
3HHM3HUTH BUTPATH Ha PO3pOOKY Ta MiABUIIMTH SAKICTH i HamidHicTh ACYII 3a
paxyHok Hajaromkernocti TITIIT [25].

VY noxymenrariro [III1 BXoauTs OMUC METOMIB i aNTOPUTMIB pIIICHHS,
Habip MIKPOBH3HAYEHB, CXEMA OIHCY, TIEPETIK 1 ONHC AITOPUTMY KOPHCTYBada.
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Iepexin mo IIII, y ToMy 4mcIi CTOCOBHO 3a/1a4 TOCTIKEHHS OIEparlii,
MiABHILY€ MPOAYKTUBHICTH pH cTBOpeHHI ACY i criportye BIpOBaIKSHHS
3a/a4 y BUPOOHHUIITRO.

O 31 cranpaptaux [T 11 po3s’s3Ky 3amad JTHIMHOTO MPOrpaMyBaHHS —
naker LP88 na IBM PC nin kepiBaunTBOoM onepauiitnoi cuctemu PC DOS
Bepcii 2.0 Ta BuIIe, SKUH JO3BOJSIE PO3MILAATH MaTeMaTH4YHI MOJEN 3
BUKOPHUCTAHHSM JI0 255 oOMexkeHb Ha 2...255 3minHi. [Iporpama LP88 neramsHO
OTKCaHa B KHIKII [26].

IIporpama LP88 mparrtoe B qiamoroBoMy peKiMi: ITATAHHS BUCBITIIOIOTHCS
Ha €KpaHi; mporpaMa JI03BOJISIE BHOCUTH 3MiHHM B KOE(DIIiEHTH MaTeMaTHIHOI
MOIeTi; Ha eKpaHi 3’ IBILIOTHCS 3HAUYEHHS ONTHMAIBHOTO PIIIEHHS; IIPOBOIUTHCS
€KOHOMIKO-MaTeMaTHIHNH aHaJIi3 (OIiHKa Je(ilTHOCTI pecypciB, peHTabebHICTh
MpoAyKLii, epeKTUBHICTh OKPEMHUX IUIAHIB TOIIO).

Bukopucrosyersest [TIIT JITI2 Ta I JIIT ACY (BoHH cxoxi, ane JITT
ACY 1ae mumpoKuii aHami3 Micisi BAKOHAHHS PO3paxyHKIB). Po3riistHyTo nuTaHHst
Bukopuctanss [1I1I1 JITI2 qyis mebneBoi habpuku, a TakoK BUKOPHCTAHHS
MIIT JIIT ACY nns pinreHHs 3a/1a4 HEJNIHIHHOTO MpOrpaMyBaHHS 3 cema-
pabenbHUMHU QYHKIISIMU y QYHKIIi METH Ta B cMcTeMi 0OMeXeHHsT 00acTi
icHyBaHHs pimeHb. [Iporpama pospaxoBana jaist po3B’si3Ky 3axau HII Ha
16 000 oomexens (pu Oyab-sIKii KiTbkoCTi 3MiHHNX) Ha EOM 3 onepatnBHOIO
mam’sittio 1024 KO.

[IIT sik gacTHA cTaHAAPTHOTO MporpaMuoro 3abesnedeHHss ACY AusThCS
HAa TaKi HanpsMH [27]: MaTEMaTHIHOTO TIPOTpaMyBaHHST; ONTHUMI3ALlii; peami3arii
WMOBIpHICHHX METOJIIB aHAJ3y Ta yMpaBIiHHSI, ONTHMI3amii TUTaHyBaHHS 1
VIIPaBITIHHSA ITIIPHEMCTBOM (CTaTUCTHYHA 0OpOOKa Ta iMITAITHE MOICIFOBAHH).
3anaui /IO BukopucToByrOTHCS pu cTBopeHHi APM, CAIIP, ACY, ACVII,
IACY. V¥V crBopenux I 3acrocoByrotsest pizHi MoBu (Doprpan, [ackaib,
Jlucn, acemOnepu, C++ Tomo) ta pi3Hi onepauiiini cucremu (MS DOS,
Unix, Windows). Bararo 3amau mMoxe OyTu po3B’s3aHo B cepemoBuin Exel,
Matlab 4u MathCAD. [ns cminkysanus EOM ta xopuctysaua B I[III1
3aCTOCOBYIOTBCS: JIIAJIOTOBI BiKHA, MEHIO, KOMAaH/HW, MOSCHEHHS, Tpadikw,
MOBiTOMJICHHS TIpo moMuiku; komeHTapi B IIIII ckmanatore mo 40 %
MIpOrpamH.
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8. 3AIAJIbHI IUTAHHS TEOPII
MNPUMAHATTS PIIIEHD

PiteHHst npuiiMaroThest U1sl po3B’si3aHHS TPOOJIEMH.

Ilpo6nemoro 3BeThcsl HE3aIOBOJICHICTh ICHYIOUMM CTaHOM, 1110 BUHUKAE
B ocobu, sika npuiiMae pimenns (OI1P) BHacmizok: BicTaBaHHS HOPIBHSHO
3 KOHKYPEHTHOIO HOBOIO CYYaCHOKO TEXHOJOTi€l0 [28]; BUAHHKHEHHS HOBUX
i/1e 1110710 opraHi3arii BUpOOHHMIITBA; HEBHCOKOTO MPHOYTKY; Hee(peKTUBHOCTI
BHPOOHMIITBA; TEXHIYHOTO UM MOPAIBHOTO CTapiHHA OONaJHAHHSI, aBapii
a0 3arpo3u OaHKPYTCTBA.

Mema — Gaxxanuii pe3ynbTar, SKUM oco0a, mo npuiimae pimrerss (OI1P),
HaMaraeThCsl BUIPABUTH iCHYIOUE HE3aI0BUIbHE CTAHOBHUIINE B MOy THEOMY.

OITP BuzHauae pobiemy Ta MeTy (y BHIIIAAI HOTPiOHOTO MaitOyTHHOTO
pe3ysbTary), mpuiiMae pilleHHs Ui 1 JTOCATHEHHsT U KepYETbCs CBOIM
JIOCBIJIOM, 3HAHHSMH, 1HTYTII€TO0.

Iimi, sixi craBuTh mepen cobor OIIP, MOXKYTh CKJIAaAaTHCh 3 TPHOX
TeHEPAIbHUX BUIB CYKYITHOCTEH CTpaTerii:

1. Anvmeprnamuenux pimens (B3aeMHO HecyMicHUX) [28-37]. Hampuknan,
OIIP craBuTh mepes coOO0 3a7ady MOOYIyBaTH i 0YOIUTH abo Jinel, abo
BHIIWIA HaBYaIbHUH 3aKman (BH3).

2. CymicHux napanenbHux piuieHb B yMOBaX OOMEXCHHX pPECypCiB.
Heit nanpsm po3pobus MemianinoB O.I1. [36]. Hanpuxnan, OIIP ouomoe
BUIMA HaB4anbHHUN 3aknan (BH3), craButh mepen coboro 3amady cTamoro
po3Butky BH3 i OaunTs 1me y BUTIIAAI CYKYHMHOCTI KUTBKOX ITapajieIbHUX
cyOpimens: HacnaeHHss BH3 koM’ rorepamu; 3011bIIEHAST HABYaIbHOI TUTOIII;
301IBIICHHS KITBKOCTI CTYACHTIB Ta BHKIaaadiB. BHACIiIOK OOMEXEHHS
PECypCiB i3 CYKYITHOCTI CyOpiIlicHb OOMPAETHCS TOIOBHE (200 KiTbKa TOJIOBHHX),
1 micis BUKOHAHHS Li€l cy03aiadi, po3B’s3yl0ThCs | iHIII TPOOIeMH.

3. Cykynnocmi anemepuamuenux ma cymiCHUX Hanpsamig. 3amadya
MPUHHATTS PIICHh MOXE PO3TIIIaTUCh sIK MHOXKUHA {I], A, K, O, 110, X},
ne [/ — MHOXUWHA UiIed, A — MHOXWHA aJbTCPHATUBHUX pilieHb, K —
MHOXHMHA KpUTEPiiB onTuMizarii Ta BumMor, O — MHOKHHA oOMexeHsb, /10 —
MIPUHIMI ONTUMAJIBHOCTI (EKBIBAJICHT SIKOCTI MPHHHATOTO pimieHHs); X —
mrykase pimeHHs [38].

[Iporec npuiHATTS pimeHb 3BUYaiiHO c1abo GopmarnizoBaHuii, i OKpemi
1oro eramu OyAyTh 3aBKIHM PO3B’A3YBAaTHCh 0CO00F0, SIKa TIpUItMae PillIeHHS
(OITP). Iupoke pO3MOBCIOMKEHHS OTPUMAJO OOpaHHS DIICHHA 3 PAAY
paH)XOBAHMX AJIbTEPHATHUB Ta BU3HAUYEHHS MAaTEMaTHUYHOTO ONTUMYMY
(bYHKI[IOHATIBHOT 3aJIKHOCTI B 33JaAHUX YMOBaX.
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IIporec pileHHs CKIAAA€ThCA 3 (GOPMYBaHHS PSALY AIBTEPHATUB 3 HACTYITHUM
BH3HAYCHHSM HAMIIIMIOI aThTePHATHUBHU. 3AJTIEKHO BiJl HASBHUX YMOB, IO
BIUIMBAIOTH Ha PillIeHHs], 3a/1a4i TpUHHATTS pireHs (3I1P) moxinstorscs Ha:

1. 3IIP ¢ ymosax eéusnauenocmi (IeTepMiHOBAHOCTI): BiIOMi BCi BapiaHTH
PpiIIeHb (aTbTepHATHBH) Ta 1X HACIIIKH.

2. 3IIP 6 ymosax pusuky (CTOXaCTHYHIi): BiJOMi BCi BapiaHTH pillleHb
(ampTepHATHBHU), iX HACIIKH Ta HMOBIPHOCTI MOSIBH.

3. 3IIP 6 ymoeax Hesu3nHauenocmi: BiJOMi BCi BapiaHTH pilIeHb
(anmpTepHaTHBM) Ta X HACHIIKH, ajie He BiZJOMi HMOBIPHOCTI MOSIBH.

Teopii i mMetomn JIO € CKJIaJ0BOIO YAaCTHUHOIO Meopii NpUiHAmMmMIA
Ppiniens, SKa TOB’SI3aHA 3 eKOHOMIYHUMU, couianbHuMU, (inancosumu,
mexHiuHUMU, MameMamuynumu, ingopmayiiinumu, op2anizayilinumu,
RONIMUYHUMU, NCUXOTIOIYHUMU, MOPATbHUMU, IOPUOUYHUMN YAHHUKAMH B
OOTpYHTYBaHHI IPUHHSTTS pitrens [29-55].

J11st BU3HAUCHHS HAIIIIIOL IIiTi 32 pe3yJIbTaTaMi eKOHOMITHO-COIIaIEHOTO
aHai3y eJEeMEHTIB JIEKOMIIO3UINT 1 po3mapayiesioBaHHs JIOCHIKYBaHHX
NIPOLIECIB BUKOHYETHCS PAHMCYBAHHA anbmeprnamue (yNOpSIKyBaHHA 3a
BUTpaIlleM, BUTPATaMH, PH3HKOM, YaCOM, TEXHIKO-EKOHOMIYHUMH TTOKa3HUKAMU,
npuBabiusicTio Uit OIIP, edekTuBHICTIO, pe3ynbTaTaMH MOJICITIOBaHHS
a00 po3paxyHKiB). 3a pe3yJIbTaTaMu paHKyBaHHS OOMPAETHCS HAMITITIIIA TIiJIb.

Lenmpanonum numannam y npooaemi npuithamms piuieHs € pu3uk.
[puitHsTi pileHHs] MOXKYTh BUKIIMKAaTH Hellepe0adyBaHi 1 HaBiTh KaractpodiyHi
Hacmigk. Tpeba BuxoauTd 3 (DaKTy, IO 3aBKIH ICHYE PUBUK HEBUKOHAHHA
Hamiuenozo naauy 6 oocaznenni yini. Tomy nmotpibHO MaTh MatepianbHi i
(iHAHCOBI pe3epBU HA YCYHEHHSI MOXIIMBHX PH3HKIB Ta CTPATETII0 BUXOAY 3
Kkpusn. Llinkoeume ycynennsa pusuky Hemoxcniuee, 0inpus mozo, pusukK €
KopucHum i 6600umusca ceioomo, 60 TPUAHATTS pilieHHS 0e3 pu3uKy (3
TPaHUYHO MECUMICTHYHOI MO3HIIiT), SIK IPaBUIIO, € EKOHOMIYHO HEBHT1THUM.
AJie TiIpUEMCTBO MMOBUHHE PO3POOMTH MIpH OO BUXOY 3 PU3UKOBAHMX
CUTYyaliid. 3BUYaifHO ypaXOBYIOTHCSA HMOBIPHOCTI KiJIBKOX BHIIIB PH3HKIB:
Pp — UMOBIpHICTD BUHHUKHEHHA pO3paxoBaHOI BTpaTH (poOoTa LiITKOM
BIANOBIJA€ IUIAHY); Py — WMOBIPHICTh BHHUKHEHHS NPHUITyCTUMOI BTpaTH
(moBHa BTpaTa MPHOYTKY); Pxp — MMOBIPHICT BHHUKHEHHS KPUTHYHOI BTPATH
(TIoBHA BTpaTa BUPYYKHN); P47 — UMOBIPHICTh BUHUKHEHHS KaTacTpodigyHol
BTpaTH (IIOBHA BTpaTa BChOro MaifHa).

[ITo6 3menmutH pusnuk, OIIP morpebye HaykoBOTO KiIBKICHOTO Mif-
TBEP/KEHHS HACHIAKIB MPUHHATHX pilleHb. MaTeMaTH4Hy, POrpaMHy,
IHTEJIeKTyallbHy, OpraHizaiiiiHy Ta iH(pOpMaliiHy MiATPUMKY 3 ypaxyBaHHIM
YCIX TEXHIKO-€KOHOMIKO-COLIaIbHUX NMOKAa3HMKIB MmoBHMHHA Hamatu ACYII
yy cucmema niompumku nputinams piwens (CIIIIP).
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CIITIP o0epsicye kKomnpomiche bazamoxpumepianvhe pivienHsa npoodiemu
Ha OCHO6I 0iano2060i 63aemodii 3 Kopucmyeauem i nomim 0onomazae
tiomy y enposaodicenni pimwennsn ¢ ycumms. CIIIIP naramye ekcreprTHi
CHCTEMH, aJIe BiPI3HAETHCS BIl HUX THM, I1O: PIICHHSI CTOCYIOThCS Mail0yTHROTO;
y TIpolieci Hiajiory OOMpaeThes CyO’€KTHBHMMA NULIX PO3B’SI3aHHSA MPOOIIEMH,
pieHHs1 OyBae nume ofHe (CTATUCTHYHI METOAM PO3B’sI3aHHS MpoOsieM He
posrisinatothest); CIITIP Hamae xopucTyBadeBi He NUIAX O PO3B’s3aHHS
mpoOieMH 3a 3aJlaHUM AITOPUTMOM, a CYKYIHICTh METOJIB, Cepel SKHUX
KOpHCTyBad OOWpae BIACHUH IHAWBIMyalbHUN NUIAX, BIACHUN cCIeHapii
BUKOHAHHS .

Binomo, mo B CIIIIP-3HaHHS HE TOBHHHI OyTH MPOCTO (haKTamMH, BOHU
MTOBHHHI «CTBOPIOBATH CHUTYAIlII0» 1 MO0 OTPHMAHOI CHUTYyaIlil BUKIHKATH
NOTPiOHI 3HaHHS Ta KOMaH/IH.

Y CHIIP MOXyTh BAKOPHUCTOBYBATHCH Pi3HI METOIM PO3B’sI3aHHS POOJIEMH.
IIpu 1bOMy BHABHIOCH, IO MaTeMaTU4YHA MeOpisa NPUUHAMMA PilleHb
(TIIP), sika Mae BUTOKH 3 JIOCIIKCHHS OTCPaIliil, XapaKTePU3YEThCS HU3LKOIO
A0eK8amHICMIO peanbHuM npoyecam. J{e1o BUTIPABUTH CTAaHOBHIIE BJIAJIOCS
3aBJISIKM YBE/ICHHIO B MOJIENIb KOHKYPYIOUHMX BHUCHOBKIB; MaTeMaTH4YHOI TEOpii
ONTUMAIIBHUX PIllIeHb; HEYITKUX AITOPUTMIB MPUHHATTS PIillICHb; BUSBJICHHSI
TPEHIB Ta iH. 3 IHIIOTO OOKY, Opeani3ayiiinuil Hanpam («WKOIa RPUHAMMA
Dimenvy, «nosedinkosa TIIP») nac BiNOBINp HAa MUTaHHA «SIK mpuiiMaeThCs
pimenHA?» 1 «YoMmy came Tak, a HE iHakme?», ajle He Ja€ BiANOBiIl Ha
MUTaHHS «SIKuM Mae OyTH pirIeHHs Y KiTbKiICHOMY BifHOIIeHHi?». ToMy cramm
BUKOPHCTOBYBATH @IYHKUII KOPUCHOCII SIK PE3YTTHTAT B3a€EMOIii MATEMATITIHOTO
1 opraHi3aiiiiHoOro MmiXo/iB 10 IPUHHATTS pillleHb. AJie OCHOBHUM HaIpsIMOM
TTIP € 00’ eqHAHHS YCb020 Kpauiozo, 1o BTUTIOE B c001 KOXXHUN 3 METOIIB
aHami3y 1 po3B’sA3aHHS CHUTyallid, y TOMY YHC/ i3 3amad JOCHIIKCHHS
oreparii.

VY po3po6iri CIITIP 6epyTh y4acTh €KOHOMICTH, POTPaMiCTH, MATEMATHKH,
opraHizaTopy BupoOHuIITBa, Ticuxonoru. CIIIIP 3abe3nedye BceOiuHy miaTpUMKY
OIIP: mianoroy, Mozero04y, iHGOPMAIiiiHy, IHTEIIEKTYalIbHY, CEPBICHY.

Piwenns oOMpaeThes i3 CyKyIMHOCTI KUIBKOX PaH)KOBAHUX aJIbTEPHATHB
1 € OCHOBOIO YHpAaBIIHHSA: UM BHW3HAYAETHCS 3arajbHUN TUIAH IiH IS
yCyHEeHHs mpoOiemMu. Po3pobiseTbes clieHapiii BOPOBAKEHHS PIICHAS Y
BupoOHunTBO. CIIIIP moBmHHA HaBaTh piMICHHA-TIOPAIW: 3 MapKETHHTY, 3
IUTAaHYyBaHHSA POOIT, 3 MPOTHO3YBAaHHS, 3 MiATOTOBKH BHPOOHMIITBA, IIOJ0
BUXOIY 3 aBapii, OO0 pO3B’S3aHHS €KOJIOTIYHOI 3a7adi, 3 BUKOHAHHSA
OyXraJiTepCchKUX PO3paxyHKIB Ta 3BiTiB.

Ilomounuit KOHmMPOL GUKOHAHHSA PiieHHA € HeoOXiOHUM. HeBUKOpUCTaHHS
KOHTPOJIIO HArajye CUTYyaIlifo, KOJIM BOii aBTOMOOLIS MPHUIHSB PINICHHS
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ixaT 3 M. MukosnaeBa B M. Ofiecy: BiH cpsMyBaB KEpMO aBTOMOOINS, 110
pyxaetscs, 10 MeTH (y HanmpsMKy M. Oniecu), BiAIyCTUB PyJIb 1 JIT CIIaTH; Y
BOMY pa3i aBTOMOO1JIb 00OB’SI3KOBO MOTpaNMTh B aBapiro. ToOTO mms
BUKOHAHHS PillIEHHS MOTPiOHO Oe3MepepBHO KOHTPONIIOBATH €(EKTUBHICTh
Horo BIIPOBA/P’KCHHSA B )KUTTH.

Ouinka pakmuunoi eghekmuenocmi pe3ynpmamie BUKOHAHHS DIiILICHHS.
JIromuHa, sika npuiimae pimenHs (OITP), Hece MOBHY BiINOBifANBHICTE 32
YCIIIIHICTB 3alJIaHOBaHOI onepartii.
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9. YPAXYBAHHSA YUACY
TA BUBHAYEHHSA METHU I1PHU
IHPOI'PAMYBAHHI ITIPUBYTKY

9.1. MPOTPAMYBAHHS MMIPUBYTKY — T'OJIOBHUI HATIPSIM
JTOCJIKEHHS OTEPALII

[ix nporpamyBaHHSAM NPUOYTKY PO3YMIETHCS KOMIUIEKCHE MPHUHHATTS
PILIEHHST CTOCOBHO BMPOOHMYOI JISUTBHOCTI B yMOBaX OararoKpHTepiabHOCTI,
sIKa 3a0€311eUy€ 201061y Memy NIONPUEMUA — MAKCUMATIbHE 30a2aUeHH 8
yaci [18; 56]. Tomy romoBHUM KpuTepieM (yHKIIOHYBaHHS €KOHOMIYHOT
TOCIIONAPCHKOI CHCTEMH € TIPHOYTOK 1 Yac Horo oTpuMaHHs (y CTaTHCTHIHOMY
cerci). HaliOinpIm 4iTKO I MPOCTEXKYEThCA y (PIHAHCOBHX CHpaBax: yci
KJIQAYTh TpoIi B OaHK i HAWBHIII piuHi BIICOTKH.

Y nocnigxeHHi omepanii pecypcu NOBHHHI PO3IJISAATHCH SIK Ti K
cami rpouri: BOHM NOBHHHI MIPUHECTH HAWOLTBIIWIA piunuii puOyToK (abo
HaWOUTBIINKA TPUOYTOK B OJIMHUIIIO HaCY).

Jlst BeneHHst Oi3HeCy, MEpII 3a BCe, HCOOXIAHE faMicanHa niOnpuemus ma
pecypcu. Po3paxoByloun JIMIIE HA BIIACHI PECYPCH, MiJNPHEMELb CYHMEGO
3MEHULYE PU3UKU, ajle 8 MOIL JHce YaAC 3MEHULYE | MOIHCTUGOCHI Di3Hecy:
MiANPUEMITIO BUTITHO KOPUCTYBATHCH TO3MKAMH /IS IPHCKOPEHHSI BIIACHOTO
MaKCHMaJIbHOTO 30aradeHHs B 4aci. MakcumasbHe 30aradeHHs B 4aci €
HaMJINIIO PEeKIaMolo MiAPUEMCTBA, KA 3a0e31edye 3pOCTaHHs BaPTOCTI
Horo akmiif Ha pUHKY Manepis i IPUBaOIIIOE IHBECTOPIB.

[MpumnycTnmo, 1m0 miAnIpHEMENb KePYEThCs Y CBOIH BUpOOHMYIN isUTBHOCTI
TaKAMH KPUTEPIIMU:

—  npubymok;

—  IHmeHCUGHICmb 3pOCMANnHA 8 Yaci NPUOYmMKy;

—  GiOHOWEHHA nPUOYmMKy 00 codieapmocmi 0OuHuYi nPOOyKuii;

—  IHmMEeHCUGHICmb 3POCMAHHA 6 4aci GIOHOWIEHHA RPUOYMKY 00
cobieapmocmi 0Ounuyi nPooyKuii.

KoxHwuil i3 BKa3aHMX HalpsiMiB (Xo4a BOHHM B 3arajbHOMY IUIaHi €
CYNEPEWIMBUMH 1 B3aEMHO HECYMICHHMH W JaJeKO HE CKIIAJal0Th MOBHOTO
Tiepeltiky) Mae MpaBO Ha 3aCTOCYBaHHSA B OaraTorpaHHid, cynepewnsii i
CKJIanmHii rocriofapuiid aisuibHOCTL. Cepenl IMX YOTHPHOX KOHKYPYIOUMX MK
c00010 KpHUTEPIiiB MOKHA BUIUINTH «IEPEMOXKIL» — 38 NPUOYTKOM, KU
BiH Jla€ TIANPHUEMIIO B Yaci MpH 3aJaHUX OOMEXEeHHX pecypcax. Tpeba
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TaKOXX MIAKPECINUTH, IO PEeKOMEHJalii HX «KOHKYPEHTIB» (HaBiTh ycCix
YOTHUPHOX) B OKPEMHX BHIIAJIKaX MOXYTh CHIBIIACTH.

[Tpu mocaimkeHHi omepaliil 10 pecypciB Tpeda CTaBUTHCh A0AMIHMBO 1
CTaBUTH BHUMOTH $IK /IO TPOLICH: PeCypcH IMOBHHHI MaKCHMAIBHO 30aradyBaTd
BJIacHUKa B 4aci. bo pecypcu — ue mi sc cami zpowi, nunie 60HU MaOmob
6u2nA0 mamepianie ma 100CLKOT npauyi.

Bigomo, 10 BUpOOHUIITBO TOBApiB BiOYBAETHCS NMKITIYHO B 4aci. Yac €
Ha/I3BUYaifHO BaXKJIMBOIO 1 HEBIJ €MHOI0 YaCTHHOIO OLIHKM BHPOOHUYO]
nisutbHOCTI. [TprOyTOK O€3 BKa3iBKM Yacy Ha HOTO OTPHUMaHHS — Oe3TITy3sl.
Takum ynHOM, MpHOYTOK Ta 4Yac, 3a KU BiH OTpUMaHHH, — Oe ABI
HaWBaXJIMBIMII CKJIA/IOBI, SIKi IOTPIOHO BPaXOBYBATH Y BUPOOHIYIHN MisUTEHOCTI 1
OTXeE — Yy JIOCIiKEHHI OTIepamii.

Mu 6arato i cripaBeUIMBO TOBOPUMO PO MiABUIIEHHS MPOILYKTHBHOCTI
npati. Aje, SKIIO po3risgatd OyIb-sike BUPOOHUITBO SIK «BUPOOHUITBO
rpoiiei», «BUPOOHUIITBO MPUOYTKY», TO UM HE AOUUIBHO 30IIBIINTH
«IIPOAYKTUBHICTH TIpaii» B OTPUMaHHI TPOIIEil caMe 3a PaXyHOK BHITYCKY
TOBapIB, SIKi IPUHOCITH HAKOLIBIINI TPUOYTOK Y Yaci?

[pwu 1voMy Tiyt inmencusticmio 3pocmannsn npudymky It (inreHcugikariiero
30araueHHs B 4aci) po3yMi€MO BiJHOIICHHS BEIWYUHH MPUOYTKY P 1o wacy
BUpoOHMYOTrO MKy 7, 3a SKWHA 1eil npuOyTOK OTPUMAHWN npu pi3Hux
Kpumepisnx

Ir=P/T.

TyT mig BHpOOHMYMM HUKIOM 7 pPO3yMiEMO IMICYMKOBHHA 9ac — Ha
HAKOIIMYCHHS PECypciB, BHPOOHHUITBO 1 mpomaxk ToBapy. Umm Oimbrmit
MpuOYTOK MH OTPHMAEMO 32 OJWHUINO 4Yacy (UMM OilbIe 3HAYEHHS Mae
IHTEHCHBHICTb 3pOCTaHHs NPUOYTKY /7), TMM JHIIIIE HIie rocnoiapya JisuIbHICTb.

TakuM 4MHOM, y OaraToKpuTepiaabHill 1 cynepeuauBii BUpOOHNYIH
JUSUTBHOCTI Pi3HI Kpumepii MOXNCHA OWIHUMU 3 MOYKU 30Dy 207106HO20
Hanpamy — inmencuerHocmi 3pocmanna npudymky. Xouda 1ie i He 03Hadae
000B’SI3KOBICTh 3aCTOCYBAHHSI KPUTEPIIO IHTEHCUBHOCTI 3pOCTaHHs PHOYTKY B
yCiX BHIIQJIKaX, ajie Ied KPUTEpi € BaXJIMBUM YHHHHKOM Yy BHPOOHHUIITBI
TOBApIB, i TOMy 0€3CYMHIBHOIO € HEOOXiTHICTh HOTO MPAKTHIHOTO 3aCTOCYBAHHS.

B ocHOBI nocnipkeHHs! onepailii MOBUHHE 3HAaXOJUTUCHh PO3pPAaXxOBaHE
CKOPOYCHHS LMKy «HAKOIUYSHHS PEeCypCciB — BUPOOHHULTBO — MPOLANKD».
Tomy BHPOOHHMIITBO TOBapiB HE TIOBUHHE BiIPHUBATHCH BiJ] YpaxXyBaHHsI MPOIIECIB
HAKOIIMYCHHS PECYPCiB, MPOJAXKy Ta MOMUTY: X04a Ha MPAKTHII i IPOIecH
YacTO MITYYHO PO3’€IHAHI, aje HACTIPaB/li BOHU CKJIAIAIOTh €IWHE IIiJIe.

/Jlna ckopouennsa yacy Ha eupobHUYmMEo Ta 3MEHIICHHS COOIBapTOCTI
MPOAYKIil Ha CyYacHHWX IIPUEMCTBAX BHKOPHCTOBYIOTHCS: aBTOMATH3aIlis,
po3aia poOIT Ha mapayesbHi MPOIECH, 3aCTOCYBaHHS POOOTIB, KOHBEEPHI
BUPOOHHUIITBA, CIEIiai3allis Ta 00 €THAHHS Y BUITYCKY 1 POy TOBAPIB.
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/lna cxopouennsa uyacy Ha npooajc BUKOPHCTOBYIOTH CIeEHiali30BaHi
MarasvHH, BIMYIIEHO TPHCTOCOBYIOTHCS IO CMaKiB TTOKYIIIiB, BUKOPHUCTOBYETHCS
peKiIamMa JJIsi CTBOPEHHS Ta KePYBAHHS IOIIMTOM, YCSKOTO POAY HialorH 3
MTOKYTIIIIMH Ta 3BEPHEHHS A0 HUX. 301IBIICHHS ONUTY Ha PHHKY CKOPOUYY€
Yac MUKy «HaKOIIMYECHHS PecypciB — BHPOOHUIITBO — IIPOJIAXK».

Ilpozpamyeannsa npudymky mac maki He)O0liKu.

1. IloBuHHa OyTH BIIEBHEHICTh Y O€31IEpepBHOCTI BAPOOHUYOTO MPOLIECY
B MaiiOyTHhOMY, 1100 OTpHMaHe 3aola/DKEHHs 4yacy He OyJo BTpadeHe
Yyepe3 MOXKIIUBI MTay3U MK BUPOOHHYMMH LUKIAMH.

2. YCKIaHEeHHs PO3paxyHKIB.

3. InTeHcUdikanis BUPOOHUITBA MOCIYT MOXE CYHNpPOBOJKYBATHCH
3POCTaHHSAM BUTpAT PECypCiB HA OIMHHUIO OTPUMAHNX MPHOYTKIB y TIOPIBHSHHI
3 MOJICJUTIO MaKCUMI3aIlii IPpUOYTKY UM IHIIAMHU KPUTEPIIMHU.

4. IIporpaMyBaHHS TPHOYTKY Ma€ JEIIO XIKAIbKE CIPSIMYBAHHS ILOAO
BUKOPHUCTaHHS PECYPCiB.

Aute pa3oM 3 THM IpOrpaMyBaHHS IPUOYTKY CIIPSMOBAHE Ha iHTEHCH(IKAIIiI0
MiABUIIEHHS T00poOyTy CyCHibCcTBa B Yaci, Ha 3aI0BOJIEHHS Horo motped.
A 3a ye mpeba nramumu.

Biocmaeamu ¢ inmencugikauyii 30inouienna npudymkie cycninbcmea —
ue o3nauac eiocmasamu 6i0 cycioie y memnax po3euUmKy HaApoOHO20
2ocnooapcmea, 000podymy Hapooy, eiocmasamu 6 KOHKYpeHmHiil 60pomuoi.

Y MeTomax JOCIHiIKeHHs onepailiii CTOCOBHO I'OCIIOIapyHX cIipaB Tpeba
OpI€HTYBAaTHUCh Ha TEpeXix BiJ eKOHOMIil BHTpaT — 10 HPHOYTKY, BiA
npuOyTKy — [0 ypaxyBaHHS IIONUTY PUHKY 1 30aradeHHs B dYaci Inpu
OJTHOUYACHOMY ypaxyBaHHI IHIINX KPUTEPIiB, 3arajJbHOI HassBHOCTI pecypciB
Ta BUMOT CTAJIOI'0 PO3BUTKY.

B oOnacti exoHOMikH Oyab-sike pIilIEHHS MEHeIXepa, Oi3HecMeHa,
YIPaBIHCEKOTO NEepCOHaly Hacamiepel IMOBHHHE OyTH CHPsIMOBaHHMM Ha
NPUCKOPEHHs 30aradyeHHs B yaci B yMOBax CTajoro po3Burky. Lleit Hanpsm
MIOBHHEH TaK0XX OYTH OCHO6010 clucmeM RIOMPUMKU RPUIHAMMA PIlieHb.

9.2. IPUKJIAIN BILVIUBY ITPUBYTKY TA HACY
HA IPUMHATTA PIINEHHA

PosrnsiHeMo mpukian oOpaHHS HampsiMy TOCHOJAp40i JisIIBHOCTI:
TINpHEMENb TIPH 3aJaHUX PECYpcax MOXKe ab0 OTPUMATH BEIMKHI IIPHOYTOK Y
100 Tuc. rpH uepes 1 pik, abo oTpumae ManeHbKHH NpuOyToK y 50 THC. TpH
yepe3 1 MicsIp (Ipu BUTpaATi TUX ke pecypciB). IIpu iCHYIOUMX KIIACHYHUX
MeTOaX JOCTIDKEHHS orepariiii (6e3 ypaxyBaHHs BIUTUBY 4acy) ITiIIPHEMITIO
PEKOMEHIYEThCS OOpaHHS BEIMKOTO 3HaueHHsS NpuOyTKy — 100 THC. TpH.
Takuit HanpsIM € MPaBUIBHUM JIMILE y BUMAAKY HEMOXKIMBOCTI MPUAOAHHS

pecypcis.
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Ane B yMOBaX pHHKOBOI €KOHOMIKH NMPHUAOAHHS PECypciB HE CTAHOBUTH
BeNMKOi mpodsiemMu — abu Oy rpomi. ToMy HacnpaBzi Ha MPAKTHIN HepeBary
CJIiI HaJaTH APYroMmy BapiaHTOBi (TOOTO MeHIIOMY NpUOYTKOBi), 60 TOxi
NO/IOHMI IIMKIT BUPOOHHUIITBA MOYKHA TIOBTOPIOBATH IIOMICSIMHO 1 B pe3yJIbTaTi
yepe3 pik 3amictb 100 THc. rpH npubyTKy orpumaru 600 tuc. rpa. TobTo
MPUOYTOK MO>KHA 30UIBIIUTH B 6 pa3iB y MOPIBHSHHI 3 PEKOMEHIOBaHUMHU
ICHYIOUMMH METOJJaMHU PO3PaxyHKY!

3BUYalfHO Ha MPAKTHII TSHKKO 3400yTH BKa3aHi KiHIIEBI Pe3yJIbTaTH, ale
HaBEJCHHI YMOBHHI NPHKJIAJ SICKPaBO CBITYHTH MPO IMOTpeOy HaXaHHI
OiMBIIOT yBaru MUTAHHIO iHTEHCHUQIKAIl OTpUMaHHS NMPHOYTKY (HaBeIeHI
HIDKYE NPUKIATH 1 3aBIAHHS 10 PO3B’si3aHHs Tpeda po3ryIiiaTH He SK MOJEIb
KOHKPETHOTO BUPOOHHMIITBA, a SIK 3py4HY HaBYAIBHY UTIOCTpAIIO 3aCTOCYBaHHS
PI3HUX METO/IB y JOCITIKCHHI OIepartiif).

Posrnsmemo e oauH kinacuuHui npuxian. IIpumycrumo, mo 3 ABOX
TOBapiB, SIKi BUIyCKae HimnpueMenp ()KIHOYMHA Ta YOJIOBIUUI KOCTIOMH),
JKIHOYHMI KOCTIOM Ja€ IIaJicHUH NMPUOYTOK, aje Ha PUHKY PO3KYIIOBYETHCS
Ha/3BUYaifHO MOBUIGHO: CK)KEMO OJIMH KIHOYMIA KOCTIOM 32 JIBaJILITh POKIB.
Knacuuni memoou oocnioxncenna onepauiit nHe epaxogyromsv nonumy i
«NOPadAmMbY, WO came HCiHOUL KOCIIOMU ROMPIOHO URyCKAmMU 6 HANOLTbUII
Kinbkocmi (3 euxopucmauuam ycix pecypcis!), 60 6in dac naudinvuiuil
npudymok. Ane e nacnpasdi ya «nopaoa» eede 00 OAHKpymcmea
nionpuemuysn!

IIpocti po3paxyHku mpo 30aradeHHs B 4Yaci CBiq4aTh, M0 HABITH MPHU
OJTHAKOBIH IIiHI Ha IIi J]Ba TOBAPH, SKIIO YOJOBIYMIA KOCTIOM PO3KYTIOBYETHCS
BIIBiYi IIBU/IIE, TO TOTPiOHO BUITYCKATH YOIOBIYi KOCTIOMH.

Bkazanuii HEZOMIK Y pO3paxyHKax CTOCYEThCS TAKOXK KIACHYHUX METOJIB
MiHIMi3aIlil BUTPAT 1 30MTKIB y 3aja4ax JOCITIHKCHHS Onepatii, 60 30UIbIICHHS
BUTpAT 30UIbIIIYy€ JIHIIEe COOIBAPTICTh MPOAYKIIIT, y TOH Yac K MiANPHEMIIS,
HacaMmIepe/l, iKaBJIsATh He MiHIMi3alis BUTpaT, a 30UIbIIEHHS] NPUOYTKY Ta
e Oiiblie — iHTeHcHiKalis npouecy 30UIbLIeHHs 700poOyTy B Yaci.

Po3risiHeMO HACTYIHI MPUKJIAM 3 UTFOCTpALi€l0 BIUIMBY 4Yacy Ha BEIMUYHHY
MIPUOYTKY.

1. 3menwmennsa uacy ompumanus ne3minnozo npudymky. 3a yac 7, =
N = 6 0i6 ¢dipma orpumana tpubytox P, = 1000(N + 8) =14 000 rps.
[pauiBHrKOM (ipMHU TOZaHA TMPOMO3HUILis, BIIPOBAHKEHHS K01 HE 3MiHIOE
mpudyTOK (ToOTO Py = P,4), ale 4ac Ha OTPUMAHHA MPHOYTKY CKOPOUYETHCS
no Tz = 0,8N. 36inbiieHns npudyTKy GipMu B 4aci MOXKHA PO3paxyBar 3a
(dbopmyiioro

P,T, 14000-6
T, 08-6

3Harouu 3011bLIEHHs MPUOYTKY, MOXKHA BU3HAYUTH NIPEMIiI0 POOITHHKY.

max __
P =

=17500 epr.

43



2. Onmosuii npooax3c BUKOPUCTOBYETHCS JJIsl 3SMEHILCHHS BUTPAT 4acy
Ha mpofaxk ToBapy. Bmaxkaemo, mo ¢ipma 3a gac 74, = N= 6 0i6 mpogae
TOBap i oTpUMy€ TIPUOYTOK 3a omuamIEo ToBapy P, = 1000(N + 8) = 14 000 zpr.
Toni MO>XxHAa BU3HAYNTH MaKCHMAJIBHO MOYJIMBY 3HIDKKY LIHH MOKYIIIIO 32
OIMHHIIO TOBapy 0e3 3MiHM MpUOyTKYy ¢ipmu (Pz = P,4), SKIIO ONTOBHHA
NPOJIK 3MEHIIY€ Yac Ha OTpUMaHHs npuOyTKy. Hanpuknan:

—  UYac npogaxy X = 2 omuHuUIb ToBapy I3 = 14T, = 1,4 - 6 = 8,4 nib.
[pubytok X - Pp = Pgi(XTa)/Tgy, 3Binku HaiiMeHmuii mpubyTok Pgy = Py -
Tg1/Ta = 14 000 - 8,4/6 = 19 600 rpu. MakcumanbHa 3HUKKA HA OJUHHIIO
toBapy AS; = Pp — Pgy/x =14 000 — 19 600/2 = 4 200 rpH.

—  UYac npomaxy X = 4 oguHUIE TOBapy Iz = 27, = 2 - 6 = 12 nib.
Haiimenmmii pubyTok Py = Pa - Tpo/Ta = 14 000 - 12/6 = 28 000 rpH.
MakcuManbHa 3HIKKA Ha OJUHHITI0 ToBapy AS; = P — Ppa/X = 14 000 —
28 000/4 =7 000 rpH.

—  Yac npoxpaxy X = 10 ogunuis ToBapy T3 = 37, = 3 - 6 = 18 nio.
Haiimenmmii mpuOyTok Pgz = Pa * Tga/Ta = 14 000 - 18/6 = 42 000 rpH.
MakcumainbHa 3HWKKA Ha OAWHMINO ToBapy AS; = Pa — Pga/x = 14 000 —
42 000/10 = 9 800 rpH.

3. 3mina yinu na moeap mae Ha METi HE OJarodidHy MisSUTBHICTH, a
TiABUIIEHHS TPUOYTKY B Yaci:

—  LiHy 3HIKYIOTh 3 METOI 30UIbIIeHHS NPHOYTKY 3a paxyHOK
3pOCTaHHs MONWTY (HA TOBap, WO INCYETHCS; HA TOBAp, SKUH BUXOIUTH 3
Moz abo Ce30Hy; 3 METOI0 OOPOTHOM 3 KOHKYpEHTaMHU; JUIsl epeMaHIOBaHHS
MOKYIIIIB; Ha 3aJeXaliid TOBap, KU HE KyIUIIIOTh y HAJICKHOMY TEMITi;
TIPY ONTOBOMY TIPOAAXY);

—  IiHy OiABHUIIYIOTH, SKIIO € MiACTaBU CIOIBaTHCH, III0 HOBA IIiHA
MaKCHUMi3y€e IpHOYTOK.

3BHUAiiHO MiANpUeEMenh MparHe MaKCUMAaJbHO 30araTHTHCH Y Yaci, aje
He 3Hae€, YM MiJBMIIYBAaTH LiHY, 4u 3MeHiryBaTu ii. [1[o0 He pusukyBatu
yCiM TOBapoM, BiH BUJLJIS€E, HAPUKIIAJA, TPH OJHAKOBI MaJIeHbKI MapTii 3a
OJTHAKOBOIO KUTBKICTIO, SIKI TIPOJIAE 3a MIHAMH, 110 3a0€3MeYyI0Th 3MCHIIICHHI
Cy, cepenniit Ce ta 30inpmenuit Cp npuOYTKM 32 OAMHUIIO IMPOJAHOTO
ToBapy. Yepes meskuii, OmHAKOBUH IS yCiX TOBapiB 4ac, NpU HasiBHOCTI
3aJIMILKIB BiJ] YCIX TOBapiB, MiANPHEMELH OTPUMYE iH(OPMAIIIIO TIPO KLUIBKICTH
KOXKHOTO TPOAAHOT0 TOBapy (Nyy, Ne, Np) 1 po3paxoBye MPHOYTOK Bill KOXKHOTO
OKpEeMO:

Py = Cyy Pe= Cene; Pp = Cpn.

e Hamae miANPHEMITIO MOKIIMBICTD BU3HAYHTHUCH MIOAO 3MIiHH I[iHH Ha
TOBAp.

4. Ilpozpamyeanna npudymky npu 30U161eHHE WGUOKOCHE MPAHCHOPMHUX
3acodis. IlpumycTumMo, 10 MU CTapiil MIBHIKOCTI IEPEBE3CHHS BAaHTAXKY 3a
gac Ty = N 0i6 orpumyetscs mpudyTok Py = SN muc. epn. Ha ocHOBI 1ux

44



JAaHUX MOXKHA PO3paxyBaTH 30UIbIICHHS MPHOYTKY QipMu Mpw 301IBIICHH]
mBUaKOCTI TpaHcopty Ha 20 % 6e3 ypaxyBanms 301bLeHHs BuTpat (Pz= P.).

[pu 30iTBIICHH] BUIKOCTI TPAHCIIOPTY MOAATKOBI BUTPATH ITEPEBE3CHHS
TTOBMHHI YPaxoBYBaTH 30UTBIICHHS BUTpAT Ha IMAJIHBO, HA aMOPTH3AIliiHI
Bi/IpaXyBaHHs, HA PEMOHT aBTOMAIIIMH Ta JOPIT, MiIBUIICHHS HEOS3MEKH TOIIIO.
i BuTpatM NOBHWHHI BigHIMAaTHUCh Bix mpuOYTKYy P4. SIKII0 IIBUAKICTH
3MEHIIYEThCS, TO HOBUH MPHOYTOK Pp 3pocTae, ane i yac oro oTpuMaHHs
Tp TEX 3pOCTaE.

SIKI1I0 3aMICTh TPAHCIIOPTY PO3IVIANAETHCS TPAHCIIOPTHA HadToBa (200 ra3oBa)
Mepexa, TO 30UIbIICHHS THCKY B Ha)TONPOBOJI MPU3BOMUTH 10 30UIBIIECHHS
HIBUAKOCTI IIepeMillieHHs HadTH, ane BOAHOYAC 32 HEJTIHIHHOIO 3aJIe)KHICTIO
30LIBLIYIOTECS T1/IpaBiliuHi BTpaTH Ha IIepeMillieHHs] HahTH B HahTOPOBOII.

9.3. BAPOBHUUYN I IUKJI

IIporec BUpOOHHIITBA peali3yeThcs B Yaci 3a ITHMKIOM «HAKOITMYEHHS
pecypciB — BUPOOHHUIITBO TOBApiB — MPOJaXX TOBapiB». BHpoOHMIMI KT —
1e IPOMDKOK 9acy MiK II09aTKOM HAKOMUYEHHS PEeCypCiB Ta 3aBEpIICHHIM
NPOJIKy TOBapiB.

JIist SIKICHOTO PO3MIIiLY MPOLIECIB YSIBUMO BHPOOHHUIITBO 1 TPOIAXK JEIKOTO
OJTHOTO TOBapy y BUIIIAI TPhOX «KOHBeepiB» (puc. 9.3.1):

1. «Kongeep KI» moBHHEH MiAroTyBaTH BHPOOHHUITBO: 3a0e3neUUTH
MIPUMIIIECHHSIMY, BEPCTaTaM, CHPOBHMHOIO, MaTepiallaMM, IpillIMH, E€HEpri€lo,
POOOUOIO CHITOO TOIIO. YSBUMO CO0I BCE Il YMOBHO Y BUIVIsAAI «cKiamy Ne 1,y
SIKOMY HAKOTMYWJIACh CKBIBAJICHTHA «CHPOBHHA» Y BUIVIAAI BIAMOBIIHOI «KyIH
rpomieii», KOl MOBUHHO BUCTAYUTH Ha POOOTY HACTYITHOTO «KOHBeepa Ne 2)
Ha OIMH BUPOOHWYMH IIHKIL.

2. «Koneeep K2» nop’si3anuii 6e3mocepesHb0 3 BUPOOHUIITBOM TOBapiB:
BiH BHPOOIIsi€ TOTOBY MPOMYKINIO B TaKiid KUTBKOCTI, 00 Oyira BUTpaveHa
BCS 3arOTOBJIEHA B «cKmaai Ne 1) «cupoBrHay». [ '0TOBI TOBapH HAKONHIYIOTHCS
«koHBeepoM Ne 2y y «ckmami Ne 2y,

3. «Koneeep K3» moB’si3aHuii 3 pUHKOM: BiH NOBHHEH NPOJATH BCI
BUTOTOBJICHI TOBapH 3i «ckiagay Ne 2y i 3a0e3meyuTH BUPOOHHIITBO Ha
HACTYITHOMY IIMKJI.

N

| Konseep K1 |

!  [Kouseep K2 | ' [Komseep K3 | !

i HakonnueHus i Bupo6HHIITBO i [Tponax i

! pecypcis ! TOBapIiB ! TOBapiB -
0 e ta tas ~

Puc. 9.3.1. TloBHUIT BUPOOHUUHIA ITHKIT
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Jns o3HaloMIIEHHS 3 BHPOOHMYMM LMKJIOM Y 4Yaci MOXKHA CKJIACTH
KaJICHIAPHUH TUIAH 3TiTHO 3 METOJaMH AWHAMIYHOTO MEPEKEBOIO YIIPABIIHHA
Ta TIaHyBaHHs pooiT [9; 39].

i «xoHBeepM» MPAIFOIOTH MOCIIJOBHO B Yaci: croyatky «kouseep K1»
TIOBUHEH 3arOTOBHUTH «CHPOBHHY», TOTIM «KOHBeep K2» 3 11i€i «cHpoBHHI»
Ma€ BUTOTOBHUTH TOBap, 1 JIWILIE Ha OCTaHKY «koHBeep K3» — npoparu ToBap.

OTtpumMaHuii UK BUpoOHHUITBA puc. 9.3.1 cTocyeThCs MoYaTky podoTH
HOBOTO, TUIBKH BBEAEHOTO B Iif0, IIIPHEMCTBA 1 BU3HAYA€ KiHLIEBHH TEpMiH
BHUKOHAHHS IIPOEKTY lgs.

Ha mignpueMcTBi, OI0 Tpaimroe NaBHO, MPOIEC BUPOOHUIITBA TOBapiB
TeX BUKOHYETHCS 33 TOBHUM BHUPOOHWYMM LHUKIOM puc. 9.3.1, ame meit
mporiec € 6e3nepepBHUM. BiH po30MBaeThCs Ha MICS4YHI IJIAHHU, i TPOTATOM
OJTHOTO MiCAIA BKa3aHi pOOOTH BUKOHYIOTHCS MMapajeNbHO W BKIIOYAIOTh Y
cebe erarmm (puc. 9.3.2): «HakonmueHHst pecypciBy, «BUpOOHHIITBO TOBapiBy»,
«[Iponax ToBapiB».

Konseep K3

4

Haxonmaenns

Kouseep K2

BupoOHuiTBO

)

i

Kongeep K1
IIponax

0 tem

Puc. 9.3.2. IToToune BUpOOHHUIITBO 32 MiCAIb

Take moTOYHE MapaielbHe KEPYBAaHHS HE MOBUHHE BBOJWTH HAC B OMaHY:
TIOBHUI ITUKJT BUPOOHUIITBA Tpeda 3amkIu BU3HAYATH 33 cxeMoro puc. 9.3.1, 60
3a CXeMOI0 pHc. 9.3.2 HaKOIIMYEHHS PECYPCIB Ta MPOJIaXK TOBapiB 3a0e3MeuyroTh
HE JIMILIEe TOTOYHE BUPOOHMITBO JAHOI'O Micsls, ajie i 00CIyroByIOTh
MHHYJIMHA 1 MaliOyTHIH UK BUPOOHHIITBA.

TeopeTH4HO BBAXKAETHCS, 1110 11 TpH KOHBeepr K/-K3 NpaIforoTh CHHXPOHHO
1 y3ro/pKeHo: yci Hakonu4eHi KoHBeepoM K/ pecypcu HepeTBOPIOIOTHCS
KoHBeepoM K2 Ha TOBapH, Jajli TOBapH NpoaarThes kouseepoM K3. TobTo
3a 00’eMOM pOOOTH KOXKHOTO OKPEMOTO KOHBEEPA MOKHA YITKO BH3HAYUTHU
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006’emu poOOTH iHITUX KOHBEEPiB, 00 BOHM OJHAKOBi. Ase 1ie B Teopii. Ha
MIPAKTHIII BiJl BUPOOHMKA MPOAYKIIi] 3aJIe)KUTh JIniie poboTa koHBeepa K2, a
MOCTaYaHHs PECYpPCIiB 3aJICKHUTh BiJl MOCTaYaIbHUKA, MIPOJAX — BiJl MEPEKi
MarasuHiB Ta MOKYIIIIIB.

Mu NOBUHHI Y3ro/KyBaTH IIBUAKICTh BUIYCKY HPOIYKIIT MIX TphOoMa
MapaJiesIbHO MPALIOI0YMMU «KOHBEEpamMmu» BUpoOHMITBA puc. 9.3.2. Tomy
30UIbIICHHS Yacy NMpoAaxy Ha «KoHBeepi Ne 3) aBTOMAaTHYHO O3HaYae BUMOTY
301IBIIEHHS Yacy JJIsl BUPOOHHIITBA TOBapiB Ha «KoHBeepax Ne 1 ta Ne 2y
(3MEHITIeHHS TIPOIYKTUBHOCTI BUPOOHHMIITBA) Yepe3 BiICYTHICTh TIOIUTY Ha PHHKY.

3 puc. 9.3.2 BumuMBae, MO MEHEPKEP HA IIIIMPUEMCTBI, SKE TIPAIIOE
JaBHO, MTOBHUHEH 3a NPOAYKTHBHICTIO poOOTH ro0BHOTO KoHBeepa K3
KOperyBaTH MPOAYKTUBHICTh poOOTH 3anexxHumx KouBeepiB — K1 ta K2.
BinxuneHHs Bif IbOro mpaBmia B OyAb-IKy CTOPOHY 3MEHIIIY€E MPHOYTOK.

Po3riisin moBHOrO 1MKITy BUPOOHHITBA 3a puc. 9.3.1 jae 3Mory BH3HAUHMTH
«BY3bKI MICIISD» Y CEHCI 3aHAJTO BEJIMKUX BHTPAT Yacy 3 METOIO iX yCYHEHHS.
Bynemo BBaxkaTH, 1110 Jaiti IpH po3paxyHKax MU OyJeMO BUKOPHUCTOBYBAaTH
cepeonvocmamucmuyni 0ani (mamemamuyne o4iKy8anHs) 6UMpPam 4acy.

9.4. DYHKIIi METH

Y BUpPOOHMYIH AiSTIBHOCTI MOXYTh 3aCTOCOBYBATHChH Di3HI, B3a€EMHO
cynepeunnsi GpyHKIii MeTH.

1. Maxcumizayia npuéymky (3anpomoHoBano Kanroposmuem JI.B. y
1939 p.)

n
Fe =Y ¢;x; —> max, 9.1)
=1
me j=1,2, .., n— nopsaaKoBuii HOMep TOBapy X;;
Xj — KUIBKIiCTb j-TO TOBapy;
Cj — IpuOYTOK 32 ONUHHMIIO TOBAPY X;.
Yac orprMaHHs TpUOYTKY

T=3 o +1%,). 9.2)
j=1

Ae 1o — 3araigbHi NOCTINHI BUTPATH Yacy Ha HAKONMYEHHs, BUPOOJIEHHS Ta
MPOJIaX j-rO TOBapYy;
tj — iHAMBigyaTbHa HOPMa BUTPATH Yacy Ha HAKOIMHMYEHHS, BUPOOIEHHS
Ta MPOJIaX OAMHUILI MPORYKIUT X;.
2. Makcumizayin 36azauennn nionpuemysn ¢ uaci [18; 56]:

y CiX;

Fa zz

— = maX; (9.3)
b+t +1X
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n
chxj
~ 1

F,, ® ————>max; (9.4
DL,
j=1
nc.X.

Fur), i L max; (9.5)

=R

n
e Tj =t, +1, it Zt X — MTOBHUY IMKJI BUPOOJICHHS 1 MPONAXy OXMHHUII
=1
HPOYKIIi Xj, BKIIOUa0YM HAKOITHYEHHS PECypCiB, BAPOOHULITBO TOBAPY
Ta WOro mpozax (4ac OTpUMaHHs NPUOYTKY);
tp — 3aranbpHI NOCTIHHI BUTpaTH Yacy Ha OpraHi3alito BUPOOHUIITBA.
Dopmymn (9.3)-(9.5) MOXYTh 3aCTOCOBYBATHCH JIJIsI BADOOHUIITBA JIMIIIE
3 MOCHIZIOBHUM BHITyCKOM TOBapiB (CHOYATKy BHITYCKa€THCS OJWH TOBAp,
moTiM — iHmMi i T. 1.). TeopeTndHo, MpU TOYHMX 3HAYCHHSIX ITapaMeTpiB,
dbopmymu (9.3)-(9.5) moBUHHI HaBaTH OJHAKOBI Pe3yJbTaTH PO3PAXYHKIB.
AJe 3 MaTEeMaTHYHOTO IOTJISTY, BOHM He € ogHakoBuMu: (Gopmynn (9.3) Ta
(9.4) meniniiiHi, a dpopmymna (9.5) — miniitHa. @opmyy (9.4), 3rigHO 3 METOIOM
JpoOHO-MiHIItHOTO TIporpamyBaHHS [48], MOXHa 3BECTH O 3ajadi JIHIIHOTO
HpOrpaMyBaHHs [UBIXOM 3aMiHU JCSKOI HOCTiiHOI Benmuunuy ) Ha MOCTiHHMIA
gac tj. Jlns nepeBeneHHs popMynu ApoOHO-NiHiiHOTO mporpamyBaHHs (9.4)
JI0 3a/1a4i JIHIHHOTO IpOrpaMyBaHHsI BBOJSITh OCTIHHY BEJITMYHHY
1

O:ni
thxj
j=1

y (9.6)

1 3aCTOCOBYIOTh HOBI 3MiHHI
Yj=YoXj,i=12..,n 9.7)

Ha ocHogi (9.4), (9.6) Ta (9.7) orpuMyeMo JTiHIHHY 3aJI€XKHICTD QyHKIIT
MeTH

n
Fr=D.¢Y;, (9.8)
=)
a BIATIOBITHI OOMEKEHHS JIITHKY iCHYBaHHS PillICHb
n
D agx; =b, (9.9)
=1

HaOyBarOTh JIHIMHOTO BUTJISAAY Ha OCHOBI (9.7)

Zaijszz:aijﬁ:bi; >ayy;—by,=0i=1,2..,m (9.10)
= i Y

0 =1
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VY 3B’A3Ky 3 THM, III0 MH MaEMO HOBY 3MIiHHY Yg, YBOAUMO JJOJaTKOBE
PIBHSIHHS, siKe OTpUMY€EThCA 3 (9.6) Ta (9.7):

D tx;y,=1abo Y t;y, =1 (9.11)
j=1 j=1

Ortpumani Marematnyni Mozeni (9.8), (9.10) Ta (9.11) e 3apadero miHifiHOTO
MpOrpaMyBaHHs 3 HEBITOMUMH Yo, Y1, ..., Y-
3. Minimizayis mepminy eunycky npooykuii

n
F3=Z(t0j+tjxj)—>min. (9.12)
=)
Yac oTpuMaHHS NpOAYKILil BU3HA4Yae€ThCs 3a 3HA4eHHAM F3 abo 3a
¢bopmymoro (9.2).
4. Minimizauia cobieapmocmi npooyxkuii

n
F, =D s;x; — min, (9.13)
=1
Jie Sj — co0iBapTiCTh OJMHMINI MTPOAYKIII.
Yac oTpuMaHHS POAYKIIil BU3HAYaeThCs 3a popmyroro (9.2).
5. Maxcumizauin penmabenvrnocmi 6unycky npooyKkuii

N CoX
FSZZ%( )5 max, (9.14)
i1 K

e kj — KinpKicTh 3afHATHX POOOTOIO NPaliBHHKIB.

Yac oTprMaHHS POAYKIIl BU3HAYaeThCs 3a popmyroro (9.2).

B3zaram perrabenpHICTH — IIe OaraTorpaHHe MOHATTSA 1 MOYKE O3HAYaTH
BiZIHOIIIEHHS MPUOYTKY JO: KUTBKOCTI pOOITHHKIB; BapTOCTI KaIliTaldy;,; BHTpAT
BUPOOHMIITBA; CEPEIHBOI BEJIMIMHI aKTHBIB; OTPHMAHIX TPOIISH 3a peai3arliio
NPOJYKIIiT; aKIIOHEPHOTO KaIliTajly; CepeAHbOI BEIMUNHN aKTHBIB.

bazamoxpumepianvnuii ananiz. KoxHa 3 nepenideHux QyHKIIH MeTH
Fc, F,-F3 (HacnpaBni ix Oiiblie) MaTeMaTHYHO TOYHO 3a0e3Meuye BIIACHHM
onTuMyM. Tomy, SIKIIO BU3HAYNTH HOMEHKJIATypy BHPOOIB 3a (pyHKLIIMH
metn F¢, Fp-F3, To HaiiGinpmmii nmpuOyTOK OTPUMYEMO JIHMINE 3TiTHO 3
¢ynkuieto metu Fc 3a dpopmyiioro (9.1). Ane cama HOMEHKIIATypa BUPOOiB

1 KUTBKICTP BHUPOONEHHX TOBapiB A KOkHOI QyHKIIT MeTn Fc, Fp-Fj3
MOXYTb BiIPI3HATHUCH MK co0or0. OTXe, MOKEe BiIPI3HATUCH 1 3arajabHUN
yac Ha OTPUMAHHS BiAIOBITHOTO MPUOYTKY Micis MPOJaXxy BCiX BHPOOiB. 3
TOYKH 30pY MaKCHUMaJbHOrO 30aradyeHHs B 4aci, NOPIBHSHHS NPHOYTKIB
NOTPiOHO BUKOHYBaTH 3a OJJHAKOBHMU 4ac iX oTpuMaHHs. Tomy Juisi Toro,
100 MaTyu MiICTaBy MEepPEeNTH BiJ HOMEHKJIATYpPH TOBApiB IPH MaKCHUMi3alil
npudyTKy (3a pyHKHiero MeTH F¢ 3 TepMiHOM OTpUMaHHS MPUOYTKY Tc) 110
HOMEHKJIaTypH TOBapiB NpH MakcuMi3zauii 30araueHHsl MiANPUEMIS B Yaci
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(3a ¢yHkuiero metu Fe 3 TepMiHOM OTpUMaHHS MPHOYTKY Te), €KBIBAJICHTHUIA
puOyTOK FCEe Juist gesikol ynkuii metn F, 3a onHakoBuii yac Tc MOBUHEH

OyTu GinbmiM 3a Fc, TOOTO MOBHHHA CTIOCTEPIraTHCh HEPiBHICTH

Fe = —?TC >R, (9.15)

e
ae Fee — mpubytok, pozpaxoBanuil 3a Gpopmyiioro (9.1) 111 HOMEHKIATypH

1 KUTBKOCTI TOBapiB, OTPMMaHUX 3TiHO 3 (yHKIiero metn F, mpu 3amanux

00Me)KEeHHSIX.

Sxmo wepiBHICTE (9.15) € HEMpaBMWIEHOO, TO TOTPIOHO 3aCTOCOBYBATH
BUPOOHHIITBO TOBapiB 3a HOMEHKJIATYPOIO, OTPUMAHOIO TPH MaKCHUMi3alil
npuOyTKy BUPOOIB 3a pyHKItiero MmeTH Fc.

3 popmymu (9.15) oTpumyemo KpHuTepiit

k= % >1. (9.16)
Cle

Sxmro k > 1, To MOHa TIepedTH BiJ HOMEHKIATypH GyHKIii MeTn Fc Ha
HOMEHKJIATYPY Ta KUIBKICTh BHITYCKY IPOIYKIIil, OTPUMAHHX 3T1THO 3 (PYHKITIEO
metH F.

ITo cyri, TyT MM nepeBipsieMO Ha HEPIBHICTH JIBI «IIBUKOCTI HAJIXOMKEHHS
MpUOYTKY» MiATPHEMCTBY 32 OIWHUITIO YaCy:

I;C" > _';—c (9.17)
e C

Tomy npu HasBHOCTI 0aratbox KpHTEpiiB IOCTaTHBO PO3paxyBaTh
MaKCHMaJIbHe 3Ha4Y€HHsI IIBUAKOCTI HaIXODKEHHS MPUOYTKY, 100 BU3HAYUTH
MIPUBAOIMBICTD TIEPEXOIY 10 BiAMIOBITHOTO KPUTEPitO Ta HOro HOMEHKIIATypH
BHITYCKY TOBapiB.

I[Tpu 1pOMy CI1i/1 3a3HAYMTH, 110 PE3YJIBTATH aHAITI3Y 32 PI3HUMH KPHTEPISIMU
MOXYTh OyTH Pi3HHUMH, ajleé MOXKYTh i criBmactu. Hanpukmnan, yci GyHKIii
METH OAHAKOBOTO CIIPSMYBaHHS (HANpHUKIAd, 1O MakCHMyMy) CHiBIAJarOTh,
SIKILIO PO3TJISIHYTH AUISHKY 1CHYBaHHS pillieHb Y BUDIIAAL npsiMoi Jiinii. Taka
TpsiMa JIiHiS BUHUKAE, SKIIO 3aJaTHCh METOIO IMPOTIOPIIHHOTO 3a0e3nedeHHs
BUMOT pUHKY. Lle 3a0e3meunTh BiICYTHICTH 3aTOBApIOBAHHS B Mara3smHax.
Ipu npOMy MOKHA OPi€HTYBAaTHCh HA {;-HOpPMY BHTpAaTH Yacy Ha MPOAAX
OIMHUI TPOAYKIIi X; HA JaHOMY PHHKY HPH 3a/laHiil Mepexi mpoaaxy (I
BEJTMYHHA € CKIIAJI0BOI0 YaCTHHOIO fj i BPaXOBye MOMUT PUHKY). SIKIIO BBaXKaTH,
110 MO/I0HI OOMEXEHHS OO0 MONHUTY PUHKY IIOBUHHI BXOJUTH B OOMEXEHHS
LI0JI0 pPecypciB MaTeMaTH4YHOI MoOJei 1 MaTu Ha MeTi HporopiiiiHe
33/I0BOJIEHHS. BUMOI PHHKY, TO KiJIbKOCTi TOBapiB X; MOBMHHI OyTH IIpo-
nopuifinumu BenmduHaM M j = 1/t 17j » 3BIIKH OTPHMYEMO BiAHOIICHHS
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X X X X =M IM, LM L M (9.18)
SIKE € PIBHSHHAM TPSMOI JiHi1, IO MPOXOUTh Yepe3 MOYaToK KOOpAUHAT Xg =
{Xl =0,x,=0,.. Xj = 0, .., %Xy= 0} Ta TOYKY Xm = {Xl =My, Xo =My, ...,
Xj = Mj, vy Xp = Mn}

s npsma miHiA, yBeAeHA B OOMEKEHHS 3a pecypcaMi IMiIIpHEMCTBA,
BHUIUIATH AUISHKY iCHYBaHHS PIllIeHb Y BHUTILAAI BiApi3Ka Ha TpAMIN JiHii,
sIKa TIPOXOJMUThH Yepe3 IMovYaTok KoopauHaT Xp Ta Touky Xy. Ha KiHIpsIX mporo
Bigpi3ka yci (yHKIil METH OIHAaKOBOTO CIPAMYBAaHHS (HAIIPUKIAL, IO
MaKCHMyMY) JalyTh OJHAaKOBUI YHMCIOBHH pe3ynbTaT. Aje MpU LOMY
KIJIBKICTh TOBapy HE MOBWHHA NEPEBHILYBATH NIEBHY MEXKY, sIka MOXKe OyTH
BH3HAYCHA 3a OJHUM 3 TOBapIB.

9.5. PO3B’SI30K 3AJIAY IPOBHO-JITHIITHOTO
ITPOTPAMYBAHHS

3amaya qpoOHO-JIIHIIHOTO MporpamyBaHHs Mae ¢GyHKIi0 MetH (9.4), 5Ky
MOYHa MPUPIBHATH JESKiN MOCTIHINA BeauurHi A = CONSt:

n
chxj
j=1
n
thxj
j=1

Y pe3ynbTari OTpUMY€EMO PIBHSHHS MPSIMOT JIiHIT, sIKa IPOXOIUTH Yepe3
M0YaTOK KOOP/MHAT

F = Fy = = A =const. (9.19)

Zi:(PJ —At))x; =0. (9.20)

OOMexeHHs 3a1a4i
n

Dagx;=b;, i=1,..,m

j=L
BU3HA4a€ OAraToKyTHHK ICHYBaHHS pilreHb. ONTUMasIbHI PIICHHS 3HAXO/STHCS
B KYTOBiff TouIlli 0araToKyTHHKa, 0 AKOi JOTHYHOIO € N-MipHAa IUIOLIMHA
(9.20), mo MPOXOOMUTH Yepe3 MOYaTOK KOOPAWHAT. 3BUYaHO OTPUMYIOTHCS
JIBI TOUKH: B OJTHIN 3HAXOAUTHCS MAaKCUMYM, a B iHIIINA — MiHIMYM (YHKIIi
metu [48].

I'pado-ananiTnyHe BU3HAYEHHS ONTUMYMIB IIPH JBOX 3MIHHHX IOKa3aHE

Ha puc. 9.5.1 (s oOMexeHol AUITHKY iCHYBaHHS PillleHb) Ta Ha puc. 9.5.2
(mmst 9acTKOBO HEOOMEXEHOi IUISHKM ICHYBAaHHS pIMIEHb 1 A MEK,
napajeNibHUX 3 QyHKIiero MeTn). DyHKIIIS METH Mae BUTIISL TIPSMOT ITyHKTUPHOT
JiHiT; 30inbmeHHs y Gopmynax (9.19), (9.20) 3navenns A; > 0 npu3BOIUTH
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JI0 3MiHH BEJIMYMHU «KyTa IMOBEPHEHHS» MYHKTUPHOI IpsMoi miHii QyHKIT
MeTH 1 11 mepemimmeHHs BiJ mooxkeHHs Frjn 10 Frnax. SKkmo oci koopauHat
X1 Ta X, CTBOPIOIOTh TPAaHUIII 00JIacTi iICHYBaHHS pillleHb, TO (QYHKIisS METH
Ha0yBa€ ONTHUMYMY B TOYKaX, PO3MILIEHUX Ha TAaHUX OCSIX.

Puc. 9.5.1. BuzHaueHHs onTuMyMy 3a1a4i ApOOHO-JTIHIHHOTO
NpOrpamMyBaHHS

Puc. 9.5.2. BuzHaueHHs onTUMYyMY 33734l ApOOHO-JTIHIHHOTO
MpOrpamMyBaHHsl, KOJIM 0araTOKYTHHK PIIICHb HE 0OMEKCHHUI

TaKI/IM K€ YMHOM MOKHa HepeTBopI/ITH (byHKI_[lIO MCTH
n

D.CiX;
T

~ n
ty + D t;X
i1

SIKIO BIJTYYHTH 3 QYHKIIT METH MOCTIHHNHN wieH to.
HeniniitHy MaTeMaTH4Hy MO/IENb MAaKCUMAaJIBHOTO 30aradeHHs B yaci

n
Co+ . CiX;
N
~ n
t0+2tjxj
i

n
b +> a;x; =0;
=1

X; 20;

F, = A =const,

F, — max/ min;

3a JIOTIOMOTOI0 BiIOMOTO MeTO/a APOOHO-TIHIHHOTO MpOrpaMyBaHHS MOXKHA
MIEPETBOPUTH HA 3a]1avy JIHIHOTO nporpamMmyBaHHs. JIs IIbOT0O TO3HAYAMO
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1
-
ty + D tX;
j=1

OTPUMYEMO MOJIEITb JIIHIHHOTO TPOTpaMyBaHHs

Yo v Y = YoX;s t0y0+ztjyj =1 yo‘(bi"'zaijxj):O;
j=1 j=1

n
Z =CyY, + 2. C;y; — max/min;

j=L

bi)’o +Zaijyj =0;

i
n

Yo +ztjyj =1
i

y;20; j=12,...,n i=12..m

TyT KiIbKICTh HEBIIOMUX 3MIHHUX 30UIBIIYETHCS HA OWNHULIEO, Y TIOPIBHSHHI
3 MMOYATKOBOIO MOJEIUTIO, Yepe3 IOsBY JOAATKOBOI 3MIHHOI «Yop». Tomy
30LIBIITY€ETHCS HA OJMHUITIO ¥ KUTBKICTh OOMEXEHB J0 (DYHKIIIT METH.

9.6. MAPAJIEJIbHUAM TA MMOCJIIJIOBHUI BUITYCK PI3HUX
TOBAPIB

3 popmyn GyHKILT METH 32 MAKCHMI3aIli€ro 30aradyeHHs MiIPHUEMIIS B 9aci
n

C.X.
n C X %
Fyr) — 1 omax; F~ 't > max
7 b+ +UX Zt-X-
17
=
nCiX:
Fpr Y L — max
=R

BHJTHO, 110 (DYHKIIT METH PO3MIIAIAIOTH MPOIEC HAAXO/HKCHHS NPUOYTKY 3a
OJIMHHUIIIO YaCy HPU NOCIIO0BHOMY URYCKY moeapie y uaci, 60 PI3HUL Y
bopmymnax F,, Fp, Ta Fy3 momsrae mume B MOCTiIOBHOCTI pO3paxyHKiB, aie
B yCiX (hOopMyJiaX TOYHO YPaxXOBYETHCS HAJIXOMKCHHS MPUOYTKY 32 OJFHUII0
Yyacy 3a KOXKHUM OKPEMHM TOBapOM, y TOH dYac SK HpU MapalieibHOMY
BUIYCKY TOBapiB BUPOOHUUUIA IUKJI YPAaXOBYE JIMIIEC MAKCUMAIbHHUI Yac 3a
BHITYCKOM OJIHOTO 3 YCiX THITiB TOBapy:

— y ¢dopmynax Fp; ta Fy3 HagxomkeHHs npuOyTKY B 4aci 3a BeCh
BUPOOHHMYUN LUK PO3IIISAAETHCS K MiJCYMOK 32 KOXHOK OKPEMOIO
BUPOOHHYOIO JiiHi€w | =1, 2, ..., N;
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— 'y ¢dopmyni F,; HagxomkeHHS MPHOYTKY B 4aci YpaxOBYETHCA SIK
BiIHOIIICHHS 3aTraJIbHOTO MPUOYTKY 10 3arajIbHOTO Yacy BUPOOHUYIOTO IIHKITY.
I'padiuno BU3HAYEHHS BUPOOHMYOIO IUKIY IPHU MOCTIAOBHOMY Ta
mapajeIsHOMY BUITYCKY TOBapiB BinoOpakeHo Ha puc. 9.6.1.
0 t 0 t

a) | Db i t1X, itzxzi ______ m% 6) b &
Thc X2

< Trp

Puc. 9.6.1. BuzHaueHHs KTy mOCIinoBHOTO ¢ ()
Ta mapanensHoro 7pp (6) BUIYCKY TOBapy

uka mocnizoBHOTO BUIYCKY TOBapiB (puc. 9.6.1, a)

n

THC Zto +thXj

t=1

JI03BOJISIE TOYHO TIOPIBHITH BUTPATH 4acy ¢ Ha BHITYCK MPOXYKIii ABOX
MIITPHAEMCTB 3a HepiBHICTIO Tjc; > Tpics, y TOM Yac SIK MPH HapaieIbHOMY
BUITYCKY TOBApIB, JJIsl IKOTO IIMKJI JOPIBHIOE

T =t + (%)
noiOHe MOPIBHAHHS HE € BIpHUM, 0O SKIIO B MiJIPHEMCTBA, K€ MPAIO€
HoraHo, MeHIe 3Ha4eHHS ({jXj)max HOPIBHAHO 3 THM, IO IPAIIOE KpaIle, TO
BOHO OyJie MaTH MEHIIy BelqnuuHy MKy Ipp (puc. 9.6.1, 6), a gac poboru
IHIINX TTapaienbHuX JIHIA 3 BUITyCKY TOBapiB HE BPAXOBYETHCS.

ToMy mam B po3paxyHKax OyZeMO YMOBHO BBa)KaTH, IO BCi TOBapH
BUITyCKAIOTHCSI TTOCIIOBHO. [{e O TOYHO BpaxoBYe Yac, SIKWil BUTPAYa€ThCS
MIITPHEMCTBOM Ha BHITyCK TMpoxykuii. J{iicHWIT MOBHUII UK BHITYyCKY
TOBapiB, 3 TOUKHU 30PY HAIAXOKEHHS MPUOYTKY, Y peallbHOMY Yaci MOBUHEH
PO3paxoBYBATHCH OKPEMO.

SIKIIO mANPUEMCTBO BUITyCKa€ Ha KUTBKOX MapasieNIbHUX JIHISX OJHAKOBI
TOBapH, TO HA OAHIW 3 HapajesIbHUX JIIHIM 4Yac Ha BUIYCK MPOJIYKIii
po3paxoByeThes 3a popmyinoro T = Xj,tj, . Toii xke 4ac 1yist eKBiBaICHTHOL

max?

JIiHi{, fKa 3aMiHIOE KiTbKa MapaJleflbHUX JIiHii, MOXHA BU3HA4YUTH K T = X,
3BIIKH

L
e Xjo =X
ja

T=xt =x 1

I ja
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ne X, G, (Xja t;,) — KiTpKicTh TOBapy Ta HOpMa Yacy Ha BUPOOHMITBO Ta
NpOJIaXK OAMHHUIII TOBapy AJIsl €KBIBaJICHTHOI JIiHIi, sKa 3aMIiHIOE KiIbKa
napasesbHUX JiHiH (Ta AesKoi 3 mapanenbHuX JiHi).
JIis eKBIBAJIGHTHOI JIiHII, sIKa 3aMiHIOE KiJIbKa MapajelibHUX, 3arajbHa
KITBKICTh MTPOAYKIIii

A A A 1
=ija=2x.—‘—xtz , a0 X; =X;t; > (9.21)
a=1 a=1 t a=1 tja
3BIJIKM OTPHUMY€EMO Yac Ha BUIYCK OJIMHHMIII TOBApY €KBIBaJCHTHOT JiHii
1
t, = iil. (9.22)
a=1 tja

3araipHi miaICyMKOBI BI/ITpaTI/I i-To pecypcy CKHa,ZIa}OTB
A
Jla _
2 CiiaXja ZC Z Xj (9.23)
a=1

3BIIKK JUIsl i-TO pecypcy BUTpaTH Cji Ha OIUHULIIO BHnyLueHo'l' MPOYKIIii
IUTS €KBIBAJIEHTHOI JIiHIT CKIIAMAt0Th

A t.
C]I =chia tij (924)
a=1 ja

Taxum wmHOM, 32 Popmynamu (9.22) Ta (9.24) MoHA BU3HAYUTH OCHOBHI
napaMeTpH j Ta ¢ onHi€el eKBIBANCHTHOI TiKH, sKa 3aMiHIOE A TapatelTbHHX
T1JIOK i3 3aTaJIbBHAM BHITYCKOM OJIHAKOBOT MPOAYKIIT X;.

Bumyck pizHol npoaykiii Mo)kHa niepeBecTd Ha Tpoii («toBap Ha 1000 rpe»).
Tomi yci mapanenbHi TUIKH BUPOOHHUIITBA TTOCTAYAIOTh OJHAKOBUN «TOBAp» —
«rpoi npudyTKy». s TaKoro «ToBapy» MOXHa po3paxyBatH tj, cji, Xj, 1110
TOJIETIIY€ aHalli3 e(peKTUBHOCTI BUPOOHUYOT AisIIBHOCTI.
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10. HOMOI'PAMMU JJISAA T'PADO-
AHAIITUYHOI'O PO3B’A3KY
BAT'ATOKPUTEPIAJIbBHUX 3ATAY

[Ipumyctumo, mo MU MaeMo Tpado-aHATITHYHUA PO3B’A30K OaraTo-
KpHTepianbHOI 3a1a4i JiHiiHOTO TporpamyBanHs (puc. 10.1).

Baakaemo, 1110 HaM BiZJOMHIA PO3B’SI30K 3a1a4i Ta MAKCUMAJIBHE 1 MIHIMAIBHE
3Ha4YeHHs 000X KpUTePiiB ONTHMAIbHOCTI:

— s xputepito Fp: F{™" = 0,Touxa 0{x; = 0; x, = 0}; F,"® = 100,
touka B{x; = 20; X, = 10}; _

— s xputepito Fp: F,™" = 0, touka 0{x; = 0; X, = 0};F," = 160,
Touka A {X; = 0; X, = 20}.

Puc. 10.1. I'pado-ananitnanuii Metox po3s’sizanus 3agaui JII1

SIkmo 3MiHIOBATH BiANOBiAHI 3HaUeHHA (QYHKIIIT MeTH B Mexax [Fy =
F,™ L B =0..100] ta [F=F,™ ... F,"*=0...160], 0 moxcna
nodyoyeamu Homozpamy (cimkieKy), fKa HaJa€ EKCIEePTy MOXKIHMBICTh
OTpUMATH PO3B’SI30K 33/1a4i 3 KOMIIPOMICHUM BHU3HAUCHHSM (DYHKLIT METH.
Ha puc. 10.1 111 HoMorpama nokasana Juist (pikcoBaHHMX 3HAYEHb 3MIHU (YHKIIIH
metu: F; = 0, 25, 50, 75, 100; F, =0, 40, 80, 120, 160. ITepeBaroro naHoro
rpago-aHIITHYHOTO METOJy € YHHKHEHHS BUKOPHCTaHHS CHUMIUIEKC-METONLY
JUIs OaraToKpUTepialIbHOI 3a/1a4i Ta OUIBII YiTKe rpado-aHaNITHIHE YSBICHHS
HaInpsIMiB PO3paxyHKiB.

3 HOMOTpaMu BUILTHBAE [56]:
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1. ITpu ogHOYaCHOMY 3aI0BOJICHHI MAKCHMAIBHUX BUMOT JIBOX (DYHKIIIH
metu (F;"* =100, F,"* = 160) orpumyemo kyToBy Touky ITapeTo «M» Ta
[Mapero-onTumanbHy AUTSIHKY pillieHb Yy BUMNSAL Binpizka AB. B omnii 3
TOYOK Bijipi3ka AB 3HAXOAWUTHLCS MIHCHE ONTHUMAJIbHE PIIIeHHS. AJIe TOYKa
«Mp, sKa BIINOBIIA€ IIMM BUMOTaM, 3HaXOAWTHLCS 330BHI JUITHKU ICHYBaHHS
pitieHs. ToOTO B IbOMY BUMAJIKY Mpeda wyKamu KOMRPOmicHe piuieHHs
Ha BiJIpi3Ky A4B.

2. BBaxarouw, 1mo A 3a1a4 JIiHIHHOTO IporpaMyBaHHS IepeMilleHHS
Bin «Haitminmoi toukm»y «M» (mpu F; = 100, F, = 160) mo «Haiiripmoi
toukm» «0» (mpu F; = 0, F, = 0) mpoxoaute mo mpsamiid minii «M0», Ha
TIepeTHHI MPSMIX «AB» Ta «M0» oTpuMyeMO TOUKY «M1», y SKIlA 3HAXOIUTHCS
onTUMallbHE pilleHHs g yHKLiH MeTn F; — max Ta F, — max B 3agadi
JHIHOTO MpoTrpaMyBaHHS.

3. TakuM 4uHOM, JJIsi OaraTOKpUTepiaJbHUX 3a[]ad ONTHMallbHAa TOYKa
3BHYANHO HE 3HAXOAUTHCS B KYTOBIH TOYII.

4. IlepemimenHns Big Touku «M» (abo «M1») 1o Touku «0» MOCTYHOBO
3MIHIOE «MaKCHMaJIbHey 3Ha4eHHs QyHKLii Metn (F1™ Ta ;") Ha potunexHi
«MinimManbH» 3Hadenns (F; ™ ta F,™). Bysemo BBaxatw, mo mi skicHi
3HA4YEHHS YMOBHO 3MiHIOIOTHCS B TOYI S.

5. Sxmo 3a70BOJBHATUCH 3Ha4YeHHSM (yHKIiI Metn F; < 0..75, To
ONITUMAJIBHE PIMICHHS MOXKE 3HAXOJHWTUCH YCEPEAWHI AUISHKU iCHYBaHHS
pilieHp, a OTpHMaHi 3aJIMIIKH PECYPCiB MOYKHA BUKOPUCTATH IS TOJIITIICHHS
3HAYeHP IHIIUX KPUTEPIiB.

Bucnosok. Homorpamu J03BOJSIOTH HAOYHO JOBECTH: HEMOXKIMBICTBH
OTPUMaHHS ONTHMAJIBHOTO PO3B’S3KY IS KUTBKOX KPHUTEPIiiB — HEOOXiTHICTH
MOIIYKY KOMIIPOMICHOTO PIIICHHS; 3HAXO/HKEHHS ONTUMAIBHOTO PIIICHHS
He B KyTOBill TOYIl AUISHKH ICHYBaHHs pillleHb, moscHeHHs [lapeto-
ONTHUMANBHUX JUISHOK pillleHb; OTPUMAaHHS KOMIIPOMICHOTO OaraTokpu-
TepiaJIbHOTO PILlICHHS BCEPEINHI IUISTHKH ICHYBaHHS PillICHb.
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11. 3AJJAYA ITPO NIPU3HAYEHHA

Ha BHpOOHMIITBI BUHUKAE 3a7a4a PO3MOLTY M MalivH 32 N poboTaMu
TAaKUM 9UHOM, 1100 IPH BifOMiif IPOIyKTHBHOCTI Ipari Cjj (i-0i MarImHu Ha
j-iii po6oOTi) OTpUMATH MaKCHMallbHUII cyMapHHil edekT. Tak camMo Moxe
BUHHUKHYTH TpoOJieMa PO3MOALTy M poOITHHUKIB 3a N jJaHkamu (4M 3a N
1ocajgaMy) 3 METOI0 OTPHMAaHHS MaKCHMaJbHOTO CyMapHOro edexry. Mu
PO3TISTHEMO 3a]1a9y PO3IOAUTY POOITHUKIB 32 MAlTHHAMH.

VY 1poMy BHIIAJIKy MaTeMaTHYHA MOJENb HAaraJly€e MOJIENb TPAaHCIOPTHOT

3amaui F =ZZC”XU— — Max mpu OOMEKEHHIX inj =1 j=1, ... .nm
i j-1 =1
n
inj =1, i=1, .., n, are 3i cBoimMu BractuBocTsMu (Tabiu. 11.1) [39-43]:

1. Y TpaHCHOpTHIN 33734l QyHKIIiS METH CIPSIMOBAHA J0 MIHIMyMY, a B
JaHOMY BHIIA/IKY 3araibHa IIPOXYKTHBHICTB MPALli CIIPSIMOBaHa 10 MAKCUMYMYy.

2. KokHa MalmHa po3risAacThes SIK «KOPUCTYBAU» 10 BiJHOILIEHHIO JI0
POOITHHKIB 1 BUMArae Jmiie OJJHOro poOiTHUKA.

3. KoxxHuit poOITHHK PO3TISIIAETHCS K «ITOCTAYaIFHHUK JIUIIC OTHHHIII
pobouoi cumu.

4. 3agaya Tpo ONTHMaJbHE MPU3HAYCHHS PO3TIAJAETHCS IpU M = N 3
METOI0 OTPHMAaHHS «3aKPUTOi TPAHCIIOPTHOI 3amadi». SIKmo 1 ymoBa He
BHKOHYETHCSI, YBOJATECS (DIKTHBHI POOITHUKH — «IIOCTAYaJIHUKI, a00 (QIKTHUBHI
MaIIMHI — «KOPUCTYBaui» MPH HyIbOBiH NPOLyKTUBHOCTI mpai Cj; = 0.

Tabnuys 11.1
IMouyaTKoBMii BUIJIsI/I 321a4i PO ONTHUMAJIbHE NPU3HAYEHHSI

PobiTHHKH Mamunu N;
M; 1 1
1 40, 3,0}
1 2; 5; 11}
1 5; 1; 7;

Tomy Tabmn. 11.1 mepepobnserpes B Tabm. 11.2 nns BUKOHaHHS BHUMOT
TPaHCIIOPTHOI 33/1a4i TAKMM YHHOM:

1. 3agayga taba. 11.1 He 3akpura, 60 KLIBKICTH pOOITHHKIB M; = 3, a
kinpkicte MamuH Nj = 2. Tomy B Tabn. 11.2 ysogumo QikTHBHOro
«KOpHUCTyBaya» — MallMHy 3 BHMOTOI0 OJHOTO POOITHHKA 1 3 HYJIHOBOIO
MPOIYKTUBHICTIO Tpalli Cjj = 0 1o BCiif KOMOHI. Y pe3ynbTati 3a1aya cTae
3aKPUTOIO.

2. 3MiHI0EMO 3HaK €(EeKTUBHOCTI Mpalli POOITHUKIB 3 «+Cjj» Ha «—Cip. ¥
pe3ysbTaTi «e(eKTHBHICTh Ipali poOITHUKA» YW «IPUOYTOK MpH poOOoTi
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poOiTHHKa» HAaOyBa€e MPOTUIIEIKHOTO TIIYMAu€HHsI — «BTPATH MPH POOOTI
poOiTHUKa»: HaWOiIbIIa eEeKTUBHICTh POOITHUKA PO3TIAAAETHCS SK HOTO
Haii0inbIIa HeeeKTUBHICTE. Lle mae MOXKIUBICT, BUKOHATU MIE OJHY
YMOBY TpPaHCIIOPTHOI 3a/ia4i — CIpAMYBaTH (YHKIIO METH O MiHIMyMy
n n
F= _chi ;Xij — Min. 3BM4aiiHo B NiTEPATYpi IO BUMOTY TPAHCTIOPTHOT
i1 j=
3a/1aui 3a/I0BOJIBHAIOTH 3aMiHOK €(EeKTHBHOCTI Mpalli poOiTHUKIB Cjj Ha
pisaumio (¢ ™ - ¢jj) (tyr ¢;j ™ — MakcuManbHe 3HAYEHHs ePEKTHBHOCTI
mpami poOITHMKA), i OTPUMAHUI TaKUM YHHOM HOBHHA Tapu() TIIyMadUTHCS
SIK IIKOJYBaHHS 3a BTPAuCHOIO MPOJYKTUBHICTIOM, IKUH MOTPIOHO 3BECTH
JIO0 MIiHIMyMY; aje Takuil y IIOMYy BipHUH HiIXiJ motpedye J0TaTKOBHX
PpO3paxyHKiB, y TOH 9ac SK MPH 3MiHI 3HAKa €PEKTHBHOCTI MOXKHA TPOCTO
BHUMararyu, mo0 y TaONUIi «TPaHCHOPTHOI 3a1adi» «eeKTUBHICTH Mpari
poObiTHHKa» Cjj Opanack 3 BiJl’€MHUM 3HAKOM.
3. ¥V pesynbrati orpuMana Tadi. 11.2 3a10BOBHSE yCi BAMOTH TPAHCIIOPTHOL
3amadi. ToMy po3B’s13yeMo ii 32 METOIOM MOTEHITIAIB.

Tabauys 11.2
Etan 1. Po3paxyHOK «BTpaT NPOAYKTHBHOCTI mpami»

HOTeHl.lia‘H“ TMocTauaHHsa Bumorn Ropnﬂysaqis Nj
PSAKIB a; M, 1 1 ()
;=0 1 -4;1; -3;0; 0 45
o =-4 1 -2; 6; -5;2; 0;1;
oz =-4 1 -5;3; -7;1; 0; 0;
TMoTeHnianu KOIOHOK fj pi=-4 f2=-3 Ba=4

Tabauys 11.3
Etam 2. Po3paxyHOK «BTpaT IpOAYKTHBHOCTI MTPaIli»

IMoTenuiaau IMocTayanus Bumorn xopucryBauiB N;
PAAKIB o; M; 1 1 Dk(1)
0:=0 1 —4; {1 -3;[0}; 0; [
A
0=0 1 -2;4; -5;,-2; ® 0y
03 =4 1 -5, 3; -7; [ 0; 4;
TloTeHniaay KOJIOHOK £ pi=—4 p2=-3 p3=0
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Tabauys 11.4

Etan 3. Po3paxyHOK «BTpaT MPOJYKTUBHOCTI Mpalli»

IMoTenniann IMocrayanus Bumorn xopucryBauiB N;
pAAKiB ; M; 1 1 Dx(1)
=0 1 41} 1; 3,2, 0, 0}
=0 1 -2;2; -5; (0} 0; [1;
03 =2 ! 51 7,11 0,2,
TloTeHniany KOJIOHOK f pi=-4 »=-5 p3=0

IToyaTkoBHiA P3N0 POOITHUKIB BUKOHYEMO 33 METOJIOM HAaHOLTBIIOT
KOPHCTI JUIsl MalllH. TakuM YMHOM MM MOXKEMO 3aIIOBHHUTH «TIOCTAYaHHIM»»
quire N =3 KOMIpKH, a 3TiHO 3 BUMOTaMH JIO TPAHCIIOPTHOI 3adadi MH
noButHI Matu (N +n—1) = (3 + 3 — 1) =5 3anoBHEHUX MMOCTAYAHHSIM KOMIPOK.
Tomy micnsg BU3HAYEHHA MOYaTKOBOTO PO3MOAiNY POOITHUKIB MOTPiOHY
JIOZIATKOBY KiNbKicTh KOMipok (N—1) = (3 — 1) = 2 10oBiibHO 3aMOBHIOEMO
HYJBOBUM «IOCTa4aHHSIM» TaKHM YHHOM, I0O HE CTBOPIOBATH Kona i3
3aIIOBHEHHUX KOMipOK.

Busnagaemo 3a METOIOM TTOTEHIIIAIIB IOTEHINIAINA BUIBHUX BiJ ITOCTAYaHHS
KOMIPOK 1 B pe3yJIbTaTi OTpUMyeMO criodatky tabu. 11.3, a motim — Tabm. 11.4 3
ONITUMAJIbHUM TIOCTa4aHHSM.

VY pesynbrari otpumyeMo QyHKIil0 MeTH (pOOITHUK [ = 2 HE BHKO-
PHUCTOBYETBCSI)

F=4+7=11.

Ilpumimku. Y nanomy BUNajaKy Tpeda BpaxoByBaTH JIOBUIBHICTD YBEACHHS
B KOMIPKH HYJIBOBOTO «IIOCTAQYaHHsD», III0 MOXKE MPH3BECTH JI0 TOSIBU KOMIPOK 3
BiJl’€MHUM ITIOTEHIIiaJIOM HaBIiTh NP ONTUMAIBHOMY PO3IIOJiII POOITHHKIB.
BusBnserbes, mo B Tporeci po3paxyHKIB TPaHCIIOPTHOI 3agadi MOXKHA
OTPUMATH PSI BapiaHTIB TEPEBE3CHHS BAHTAXY 3 BiJ €MHUMH IMOTCHIliaIaMA
HEe3aBaHTAKEHUX KOMIpOK, BUTPATHU IS SKUX HACHPAaBIi OJHAKOBI 3 ONTH-
MalbHUMH. [IpUKIamoM 1BOTO TBEP/PKEHHS € TPAHCIOPTHA 3a/ada pHC.
11.5, a, puc. 11.5, 6 3 ogHakoBow dyHkiiero metd F = 870 (TyT po3risiHyTa
3amaua 3 hikTuBHUM KoprcTyBadeM Ks = 20¢).

Tabnuys 11.5
TpancnopTHa 3a1a4a 3 GIKTUBHUM KOPHCTYBayeM
“ o 60 20 30 80 20
0,=0 40 5; 20 4;20 6;1 2;0 0;1
=1 60 6; 40 8;3 9;3 12; 10 0; 20 9
=2 110 8;1 6;0 7; 30 3; 80 0;-1
B P=5 p=4 Ps=5 4 =1 ps=-1
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a;

60

p. 20 30 80 20¢

a=0 40 5; 20 4: 20 6;0 2:0 0;1
=1 60 6; 40 8;3 9;2 12;9 0; 20

=1 110 8:2 6;1 7: 30 3; 80 0;0
Bi pi=5 p=4 ps=6 | pa=2 ps=-1

0)

Bucnogeok. 3anpornoHOBaHUIl aJrOpUTM CIIPOILY€E PO3PAXyHKH HUIIXOM
BUJTy4YCHHS 3aliBUX Omepaliil nepepaxyHky TapuQiB KOMipoK.
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12. YHOPSI IKYBAHHS
HYMEPAIII BEPILIUH
OPIEHTOBAHOI MEPEXI

3amaya MoImyKy HAaWKOPOTLIOTO HIIAXY B MEpEXi CHpsIMOBaHA Ha
30epeXeHHsS BHUTPAT PEeCypciB, HANpPUKIAA, HA OYIIBHULITBO Ta PEMOHT
Jopir, abo Ha nepeminieHHs BaHTaxiB. [Ipy po3B’s3aHHI nuX 3a1a4 O0axaHo
MaTH yHopsAKOBaHY HyMepallilo BEpIINH OpiEHTOBAaHOT Mepexi [45].

B opieHTOBaHIll Mepexi 3 BXOJOM Ta BHXOJOM IpH YIOPSAKYyBaHHI
HyMepallii BEepIINH CIPOIIYETHCS PO3PAaXyHOK ONTHMAIBHOTO HUIAXY MK
BEpILIMHAMH Ta BUXOJY 3 MEpeXi. AITOPUTMH MOCIIZOBHOI HyMeparlii BepIINH
[45] Ta 3ycTpiuHOTO YHMOPSAKYBAaHHS BEPIIMH Mepexi [56] He 3aBxau Jae
OakaHe YMOPSIAKYBaHHS. YTOPSIKYBaHHS TaKOX IOTpedye CTPYKTypHa
MAaTpHUI — CHMBOJIbHA MaTPHLS, JUTS SKOI JiarOHANIBHI €IEMEHTH «dj; = 1»,
a iHITi eNIEMEHTH — CUMBOJIBHI IIO3HAYEHH:A pebep, mpuaoMy «a;; > 0» mpu
i <J, Ta «a;; < O» mpu i > j. 3rixHo 3 TeopeMoro Teopii rpadis, mo6 3HAHTH
yCi IUTAXH 3 BEPIIHHHU «i» Y BEPIIMHY «j», MOTPIOHO po3kpuTH MiHOp M(i,j)
CTPYKTYpPHOI MaTpHIli 3 BUKOPUCTAHHAM METOAy OysieBol anreOpu. Poskpurrs
MIHOpY BH3HAua€ MOBHHUI KOMOIHATOPHUWII Meperisy yciX IUISXiB, TOOTO
o3Hayae po3B’s3anus NP-moBHOT 3amaui.

O3HaKoI0 YNOPSAKYBaHHS HyMepalii BEpIIMH € PO3MIIEHHS JINIIe
JIOAATHUX IyT HajJ TOJIOBHOIO JMIarOHALIIO 1l MaTPHUYHOTO BilOOpaKeHHs
(oJaTHOIO AJIs TaHOT BEPILIMHU BBKAEMO JYTY, SIKa BUXOJHUTH 3 BEPIINHH).
VYeci Big’eMHI Ayru po3MILIyIOThCS MiJ TOJMOBHOIO miaroHammo. [TomiGHy
BJIACTHBICTH MOXKYTb MaTH MaTpHIl JIMIIE THX MEpeX, Yy SKUX IYyI'H He
CTBOPIOIOTH 3aMKHEHOT'0 KOJIa.

7

k [10]]

m
Puc. 12.1. [TouaTKOBUi1 BUTJIS] OPIEHTOBAHOT MEpEXi

AnropuT™M HyMepallii BEpIIMH PO3TSIHEMO Ha MPHKIIAAI OPIEHTOBAHOT
Mepexi puc. 12.1.
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1. Po3paxoByeMo 3araibHy KUIBKICTh BEpILUH Opi€eHTOBaHOI Mepexi (ix
necsith). Ilogatok Mepexi mo3Hadaemo IUdpor «1», a KiHenp — nudporo
«10». Yci iHnn BepiurHu oMivaeMo Jitepamu a, b, ¢, d, e, f, k, m.

2. IlepeBipseMO B MepeKi BiICYTHICTh 3aMKHEHOTO KOJIa, CTBOPEHOTO
Jyramu OZIHaKOBOTO HampsIMKY. SIKIIIO B Mepexi € 3aMKHEeHe KOJIO, TO HOro
Tpeba mTy4HO mepepBaTd. Hanpukiaz, mokasaHa MyHKTHPOM Ha puc. 12.1
Jyra MDK BEepIIMHAMH «a» Ta «M» CTBOPIOE KOJIO 3 BEpIIMH, siKe Tpebda
nepepBaTH. Mu niepepuBaeMo (He BpaxoByeMO) OLIbIINi ab0 piBHUI IUIAX,
y AaHOMY BUITJIKy MYHKTUPHY KPHBY «a-m», 00 murix «1-a-m» > «1-f-m».

3. lami B opieHTOBaHIlf Mepexi 3 BIACYTHIMH KOJaMU TPH HyMepamii
BEPIIMH KEPYEMOCH MIPABUIIOM: «BEPUAUHA, Y AKY 6X00Umb 0y2a, MAac Oinbuiuii
nopAOKoeuil HOMep, Hidc 6epuiuNa, 36i0KU HAOX00UMb YA 0y2a. 3 TIHOTO
mpaBwia Ta puc. 12.1 BUIITUBAIOTH HEPIBHOCTI:

l<f<m<k<d<ag; a<b<c<e.

006’ enHy€EMO I1i HEPIBHOCTI 1 pO3MIIILyeEMO X TOCTIIOBHO B Tabm. 12.1,y
SIKY BHOCHMO TIOCJTiJOBHY HyMEpaIlit0 BEPIIUH.

Tabnuys 12.1
Hymepauis Bepmnx

[lo3HaueHHs BepIIMH 1 |a|b|c|d]|e |f |k ]|m]|10
Howmep Bepimnn 112 |34 15|67 [8]9 J]10
[L >l6 =>17 r>]8

4

! 9

)

\

[2 ]\]4 [10
N
Puc. 12.2. TToyaTkoBuil BUTIIA OPi€HTOBAHOI Mepexi

n 1 2 3 4 5 6 7 8 9 10
1 - 1 1 1 1
2 -1 - 1
3 -1 - 1 1
4 -1 -1 - 1
5 -1 -1 - 1 1
6 -1 -1 - 1 1
7 -1 - 1
8 -1 - 1 1
9 -1 -1 — 1
10 -1 -1 -1 -1

Puc. 12.3. Marpuuna popma opieHTOBaHOT Mepexi
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Ha puc. 12.2. moka3ana oTpuMaHa HyMepallisi BEpIIMH Mepexi, a Ha
puc. 12.3 — i matpuuna dopma.

Bucnoeok. [Tannii amroput™ 3aBxau Ja€ yIOPSAKyBaHHs, SIKE HE OTPUMY€ETHCS
3a metoaamu [45] Ta [56].
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13. JOTTYHUA METO/
YHOPSIAAKYBAHHSI HYMEPAIII
BEPILIMH OPIEHTOBAHOI
MEPEXKI

ANTOPUTM JIOTIYHOTO METOZY HyMepallii BEpIINH OPi€HTOBaHOI MEpexi,
y SIKOT YT He CTBOPIOIOTH KOJIa, PO3IIIIHEMO Ha Mpukiai puc. 13.1.

R R
VR ?

m
Puc. 13.1. [TouaTKOBUii BUIIIS]] OPIEHTOBAHOT MEPEXKi

PozpaxoByeMo 3aranbHy KUIbKICTh BepivH. ITouaTok Mepexi mo3Hayaemo
mudporo «1y», a kinenp — nudporw «10». Yci iHIN BEepUIMHE MOMI4aEMO
mitepamu &, b, ¢, d, e, f, k, m.

[epemingytouncey Big mouatky «l» y kiHenms «10» mo pi3Hm mayrax,
OXOIUTIOEMO I1I0pa3y HOBY BEPILIMHY 1 CKJIaaeMO HEPIBHOCTI JIUILE OJTHOTO
3HaKa «<» (HEPIBHICTH «A < B) 03Hauae: cpsMyBaHHS IULIXY BiJ «A» 10 «By;
HyMepallis BepIINH 3pocTae Bix «A» 1o «B»). V pesynbrati ams puc. 13.1
OTPUMYEMO CHUCTEMY HEPiBHOCTEH:

— U1 cepeArHH Mepexi (0e3 BEepIIMH MoYaTKy Ta KiHIs)
a<b; a<e; b<c c<e d<a k<d, m<k f<m; (131)

— JIJIs1 TIOYATKY Ta KiHIIS

l<a;l<d;1<k;1<fc<10;e<10;d<10; m<10. (13.2)

B ocHOBY anropuTMy NOKNIAICHUI J102iunuil eucHogok: «SIkmo a < b, To
HOPSIKOBUIT HOMEp BEPIINHM a MEHIIHH 32 by.

3 (13.1) orpumyeMO ABI CHCTEMH HEPiBHOCTEH:

f<m<k<d<ag; a<b<c<e. (13.3)
O6’eqnanns (13.2) ta (13.3) nae pamkoBaHy HEpiBHICTb
l<f<m<k<d<a<b<c<e<10,
sIKa JTO3BOJISIE TIOCITIIOBHO YTIOPSIKYBAaTH HOMEPH BepIIHH Mepexi (Tabu. 13.1).
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Tabauys 13.1

Hymepauis Bepmnn
[Mo3HavyeHHs BepuIvH 1 |f |m ]k |[d]a|b|c e |10
Howmep Bepinau 112 |3 |4]5]|6 |7 |8]9]10

3rigHo 3 Tabn. 13.1 Ha puc. 13.2. nmokasaHa oTprMaHa HyMepallisi BEpIIUH
Mepexi, a Ha puc. 13.3 HaBeaeHa ii matpuuHa hopma.

B 6
/
N\,
\
21 Ya] [0
3

n 2 3 4 5 6 7 8 9 10

1 - 1 1 1 1

2 -1 - 1

3 -1 - 1 1

4 -1 -1 - 1

5 -1 -1 - 1 1

6 -1 -1 1 1

7 -1 - 1

8 -1 - 1 1

9 -1 -1 - 1
10 -1 -1 -1 -1 -

Bucnogok. Anroputm JIOTiYHOTO METOAY HyMepallil BEpIINH OPiEHTOBaHOT
Mepexi 3a BUTpaTaMH 4acy Ta 32 OTPMMaHHMH pe3yJbTaTaMH YIIOPSAKYBaHHS
AHAJIOTIYHUI aNrOPUTMY IOTIEPEHBOTO PO3ILTY.
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14. BUBHAUYEHHS
MAKCHUMAJIBHOI'O ITIOTOKY
B YIIOPSIKOBAHIN
OPIEHTOBAHIN MEPEXKI

MeTor0 TaHOTO PO3MLTY € YCYHEHHS HEJIOIIKY BiZIOMOT0 rpadoaHaiTHIHOTO
metoay Dopra-Dankepcona [9, c. 172-174] — Gararopa3oBe MaTIOBaHHS MEPEXi
NPY BUKOHAHHI PO3PaxyHKiB.

OpieHToBanmii rpad Mepexi Moxe OyTH IpeicTaBiIeHHH abo y BUIIIAIL
rpada (puc. 14.1, a), abo y Burisiai matpuui (puc. 14.1, 6).

n| 1 2 3 , 4 5

1| - | 52200 900055

2| 5| | 22000:| 30200

3| 9 | —2 | ~ 132000 50005

4 3 | -3 ~ | 42200

5 -5 -4 -
a) 0)

Puc. 14.1. YopsakoBanuii opieHTOBaHUIT rpad Mepexi

Ha rpadi (puc. 14.1, a) y npIMOKyTHHKaX BKa3aHa HyMepallis BEpIINH;
Ha Jyrax nepur nugpy BKa3yoTh MAaKCUMAILHO MOXJIIMBI ITOTOKH, a Udpa
4yepe3 KoMy — JIICHUI pO3paxoBaHMii NOTIK JyTH.

Y marputii (puc. 14.1, 6) BeMKAMH >KMPHAMH LI(paMU BKa3aHi MaKCHMaIIbHI
MOTOKH AYT, a MOpS] — Majii KypcuBHI 1udpu (HazBeMO iX mpuoamkom
KomipKu), SKi 3a KUTBKICTIO BiINOBIJAalOTh KUIBKOCTI €TaliB pO3paxyHKIB;
TJICYyMOK IM(p NPHUAATKY KOMIPKH JOPIBHIOE MOTOKY 4Yepe3 JaHy IyTy; LeH
MOTiK HE TIOBUHEH NEPEBUIYBaTH MaKCUMAaJIbHUH ITOTIK JyTH, BKa3aHUH Y
KoMipIi Iudporo, BHIUICHOI XXUPHUM. PO3paxyHOK NPUCTOCOBaHWIl ULt
Bukopuctanas Ha EOM i BukoHyeThcs Ha Matpuri (puc. 14.1, 6), a rpad
(puc. 14.1, ©6) HaBeZeHUH TUIIIE IS UTIOCTpAIlii BHKOHAHHS PO3PAaXyHKIB.

ATNTOpUTM PO3PaXyHKIB IIOBHHEH JIOTPHMYBATHCh BUMOTH meopemu Dopoa
ma @onkepcona: MaKCUMAITLHAN TIOTIK TTOBHHEH JOPIBHIOBATH MiHIMATbHIH
BEJIMYUHI IPOIMYCKHOI CIIPOMOXHOCTI PO3pi3y MEpexKi.
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Jna eusnauenns dye, ujo nonadaroms y po3piz mepedrci, BAKOPUCTAEMO
JiaroHaJbHI €IEMEHTH MaTPUIli, y AKHX, K Y II09aTKy KOOPIMHAT, Oy IyeMO
B3a€EMHO TIEPIICHIUKYIISIPHI JIiHIT: Ha puc. 14.1, 0 BOHM MOKa3aHI MyHKTHPHUMHU
JIHISIMHU JIMIIE 71 OJHOTO JiaroHayIbHOTO eneMenTa (3, 3). Y po3pi3 mepexi
TIOTIAJIAt0Th YCI AYTW 3aIlIOBHEHUX KOMIPOK, SIKi Iepepi3aroThCs TOPU30HTAIEHOO
ITYHKTHPHOIO JIHIEIO Ta 3HAXO/SITHCS Hajl Hero (BOHH BHALICHI CipuM (POHOM), a
KOMIpPKH, IO IMTEPECIKAIThCS BEPTHKAIBHOK MyHKTHPHOIO JIHIEK0, Y PO3pi3
HE BXOJISITh. 3BIJICH BUILTMBAE, 1[0 3arajlbHa KUTBKICTh TAKUX PO3PI3iB IOPIBHIOE
(n—1), 60 ocrauHiii giaroHanbpHUM enemMenT (5, 5) He BU3HAUYa€ po3pi3y.

KopucTyrounch IUMH TaHUMH, MOXKHA 3alIPONIOHYBATH Pi3Hi aJrOPUTMH
3aIOBHEHHST MEpeXi MOTOKaMH. BBakaroun KiJIbKICTh Iepepi3iB piBHOIO 4,
pO3paxyemMo I KOKHOTO 3 HIX MAaKCHMAaIbHI MOJIMBI MOTOKH, SIKi BKa3aHi B
Tabm. 14.1.

Tabnuys 14.1
MaxkcuMaJibHi IOTOKHU nepepi3zy mepesxki puc. 14.1

Ne Iepepizu (i, j) MakcumaJibHHUii NOTIK nepepisy
1 (1,1 5+9=14

2 (2,2) 9+2+3=14

3 (3,3 3+3+5=11

4 4,4 5+4=9

3 1abn. 14.1 BUIUMBAE, O MaKCUMaIbHO MOXJIMBHH TOTIK JaHOI Mepexi
Moxe OyTr He OutbIe 9. YV MICHOCTI MOTIK MOKE OYyTH ¥ MEHIIIMM BHACIIIOK
0CO0JIMBOCTEH JIIHICHOTO 3B’A3KY IyT MEpPexi.

[l mpoBezieH s IOTOKY Yepe3 Mepexy OyJeMO 3aCTOCOBYBATH HACTYITHUH
AIITOPHUTM.

1. Obupaemo NUIIX y MEpexi Bii HOYATKY 0 KiHI[, HAMATralouiCh OXOITHTH
KOMIpKH, SKi 3HAXOAATHCSA HAWOMMK4Ye O MiaroHaji MaTpuii. Y TaHOMY
BUITaIKy PO3TIITHEMO IUISX

1,2)-(23)-(34)—(45)=5-2-3-4,
y SIKOMY 4epe3 piBHICTh BKa3aHI MaKCHMAaJbHI MOTOKH JIYT.

Ha musixy 1 — 2 — 3 — 4 — 5 Mu MaeMo HallMEHIIMH NOTIK Opjp= 2 B
komipui (2, 3). Tomy B mpuaaTku BCix mepeniyeHux komipok (1,2) — (2,3) —
(3,4) — (4,5) ysogumo 1mdpy «2», a xKomipky (2, 3) 3a6opoHIEMO 0
BUKOPHCTAHHS MiAKPECICHHAM, 00 ii pecypc i3 MpoBeIeHHs TOTOKY BHYEPIIAaHO.

2. HoBuit nursax oOupaeThes Tak caMo, ajie B HhOTO HE MOKHA BBOJUTH
3a00poHeHy KOMipKy. OTpUMY€EMO IIIISIX

(1.2)-(24-45=065-2)-3-(4-2),
y SIKOMY HaliMEHIINI MOTIK (i, = 2 3HAXOJUThCS B KoMipti (4, 5). Y npupatku
BCix mepeniuennx komipok (1, 2) — (2, 4) — (4, 5) yBoaumo uudpy «2», a
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KOMipKy (4, 5) 3a00poHIEMO O BUKOPHCTAHHS MiIKpECIeHHsIM, 00 il pecypc
i3 IPOBEICHHS IIOTOKY BUYEPIIAHO.
3. llnsax
(1.2)-(2,4)-(4.5)
CHIBMAAAE 3 MOMEPEIHIM MUISXOM 1 OXOILTIOE 3a00poHEeHy KOMIpKy (4, 5).
ToMy moYaTOK IBOTO NUTAXY TEX 3a00POHIEMO MiAKPECICHHSIM.
4. Mlnsx
(1,3)-(3,5=9-5
Ma€e HaMEHIIUH TOTIK i, = 5, AKHH 3HaXOAUThCA B KoMipii (3, 5). V

npuaaTku mepenidenux komipok (1, 3) — (3, 5) yBomumo 1udpy «5», a
KOMIpKY (3, 5) 3a00pOHsIEMO 10 BUKOPHCTAHHS MiJKPECIeHHsIM, 00 ii pecypc i3
NPOBECHHSI MOTOKY BUYEPIIAHO.

VY pesyinbTati oTpuMay 3a00poHeHHit po3pi3 (4, 4), 1 Ha IIBOMY PO3PaXyHOK
MIPHUIUHAETHCSA. MaKkCUMaITbHUM MOTIK MEPEeXi TOPiBHIOE 9.

ToTpibHO BpaxoByBaTH, III0 MOKE ICHYBATH KLUIbKA BapiaHTiB MAKCHMAIBEHOTO
3aBaHTAXKCHHS MEPEXKi IIOTOKOM, PIBHEM 9, IO 3aIeKUTh BiJl MMOCIITOBHOCTI
BUKOPUCTAHHS LIISXIB.

Bucnosok. 3anponoHOBaHUH METO BHU3HAYCHHS MaKCHMAJIBHOTO IOTOKY
Ha 0a3i OAHi€T MaTPHUII CIPOIIyE PO3PaXyHKH, MOPIBHIHO 3 ICHYIOUUM
rpadoananitinaanM MerogoM Popaa-Pankepcona [9, c. 172-174] 3a paxyHOK
BUJIyYeHHS 3aiiBoi rpagiuHoi podoTH 1 n03Boisie Bukopucratyt EOM st
aHasizy.
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15. BUBHAUYEHHS
HAUKOPOTIIOIO LLIAXY
B MEPEXI

Anzopumm na zpaghax. I'padh Moxxe OyTH TIpenCTaBICHHUM Y BUTIISAIL
TeOMETPHIHOI (irypH (BEpIIMH, 3’ €IHAHIMX OPi€HTOBAHMMH UM HEOPIEHTOBAHIMHU
nayramu puc. 15.1) abo y BUTIIsIII MaTPUIIL.

4
K
3! 5’
Bxix | (0) = (14)
- ’ 26, 73
l\
Y8

Puc. 15.1. HalimeH11i IIIIXH 32 aJITOPUTMOM Ha rpadax

_—~ IlouaTkoBHIT HOMED BEPUIMHU 3 YBEJCHUM
& BEPXHIM 1HIECKCOM, SIKHH BKa3ye

(8)~J ymopsnkoBaHuii HOMep

64, 73 Haiikoporiira 1oBXHHA UISIXY BiJ BXOLY
HOMep BECPUINHU, 3Bi]1KI/I HAaAXOAUTD IIJIAX

Puc. 15.2. ITo3HaueHHs Ha BeplIMHaxX rpady

ITo3naueHHs Ha BepIMHAX Tpada mosicHeHi Ha puc. 15.2.

3BHYAHO IS BU3HAYCHHS HAWKOPOTIIHX MIIAXIB Y MEPEXi BHKO-
PHUCTOBYEThCsL anroput™ Ha rpadax 3a merogom [leiikerpu [9]. Hemoniku
anroputMmy [eikerpu:

1. ManroBanust N rpadiB abo BHKOpUCTAaHHS N MaTpHLb Yy MpoLeci
PO3paxyHKy HaiKOpPOTILIHUX IIUISIXIB.

2. KoperyBaHHsi IPOMIKHHX 3Hau€Hb OTPUMAHUX MiHIMaJbHUX IIUIAXIB
BiJl BXOAY («BUKOPHCTaHHS OJIIBIIS»).

3. TTouaTkoBe PU3HAYCHHS HECKIHYEHHOCTI TOBXKHMHU IUISAXIB Bifl BXOILY
JI0 BCIiX BEPIUIMH 3 HACTYITHUM KOPETYBaHHSM IX 3HA4YCHb.

70



Henomixom ommcanoro B [72] MeTOAy 31 CKOPOYECHOIO KiIBKICTIO Tpadin
€ OararoBapiaHTHICT BIKOHAHHS PO3PAaXyHKIB Ta HEOOXiTHICTH KOpPEryBaHHS
MPOMDKHUX 3HAUCHb MNUIAXIB (IKi MAIOTh IMOYaTKOBY BEIUYHHY, PiBHY
HECKIHUEHHOCT1).

Lli HenomikM ycyBalOThCA ABOMA HABEJCHHUMM HIDKYE alTrOPUTMaMU:
OMH BUKOHaHWU Ha Tpadi (puc. 15.1); npyruil BUKOPHCTOBYE MaTpPHUIO
(o € Otk 3pyyHEM 1pH 3acTocyBanHI EOM). TIpy 1iboMy yIopsiIKOBYIOTBCS
HOMEpH BEpLIKH rpada 3a1exkHO Bifl BiZICTaHi 10 BEPLUIMHHU BXOY.

Posrasiremo anroputm Ha rpagax (puc. 15.1). Ha moyatky po3paxyHKiB
BepmMHU rpada puc. 15.1 MaloTh IOBIIBHO BKa3aHI IOYaTKOBI HOMEpHU
3rigHo 3 puc. 15.2. Yci iHIIi AaHi BEpPIIMH HAJIEKHUTH IIe PO3PaxyBaTH.

Yactka myr puc. 15.1 € opieETOBaHOIO (TTOKa3aHi ITyHKTHPHUMY JIHISIMHA), a
YacTKa — HeOpIEHTOBAaHNMH (TIOKa3aHi Oe3nepepBHUMU JiHisME). HeopieHToBaHi
IYTH PO3TIIAIOTHCA SK ABI MapajelbHO-3yCTPIYHO BKIFOYEHI OpPiEHTOBaHI
IOYTH 3 OZHAKOBOIO UM HEOIHAKOBOIO JOBKHMHOIO HUIAXiB. OKpema CTpijka
MOPSIA 3 AYTOI0 BKa3y€ HaNpsAMOK ONTHMAJIbHOTO IEPEMIIIEHHS MiX
BepIIMHAMH. B anroputMi Ha MacuBax HE BUKOPHCTOBYIOTHCS B PO3PAXYHKAX
KOMIPKH MaTpHI 3 BiJl’€MHUMH 3HAUEHHSMH JOBXXUHH OPI€HTOBAHOI AyTH.

Bcei BepmiunM, I8 SKMX BH3HAYCHI HAHKOPOTIII HUIAXHM BiJ BXOIY, Y
CYKYIIHOCTI CKJIAZai0Th OLIAHKY 6x00y (/IB), 10O BiTHOIICHHIO 10 SKOT
BU3HAYAIOTh CYCIOHI 6epuiunu (32 HASIBHOCTI MO3UTHBHO CIPSMOBAaHOT
opieHTOBaHOI yru: Bif BepiurHu [IB 1o cycinuboi Beprumam). st BCix cyciiHix
BEPILIMH PO3PAXOBYETHCS JOBXKHMHA IUIAXY BiJ BEPIIMHU BXOIY MEpexi; ii
HalMeHIIIe 3HaYeHHs BU3HAYae HACTYITHY BEpILMHY, 10 IPHETHYEThCs 10 JIB.

Pospaxynku Ha rpadi puc. 15.1 BUKOHYIOTBCS 32 aJTOPUTMOM:

1. Bepumna Bxoxy 3 Mae ynopsakoBaHmii HoMep 1, 1o momigaeTsest y
BUTJISIII BEPXHBOTO 1HACKCY; il HAHKOPOTHIMHA UUIIX AopiBHIOE Y3 = O0;
3aMiCTh HOMEpA BEPIINHM, 3BIIKM HAIXOIWUTH IIUISX, CTABUTHCS PUCKA.

2. JIB crmouaTky cknamaethcs 3 Bepmmud Bxomy 3%, ITorim go JIB
BITHOCSITh 1HILI BEPIIMHH, JUIS SKUX BHU3HAYEHI HAWKOPOTIII LUIIXH, 1 HOMEPU
SKUX MaroTh BepxHi iHgekcu. CycigHiMu 1o orpumanoi /IB (y novarky — 1o
Bepunan 3%) € Bepmmay 3a Homepam (1, 4, 6).

3. Jlns cycinmix Bepmmn (1, 4, 6) BU3HAYAIOTH BiAcTaHi Bix BXomy 3
Va1 = (5), Va4 = (10), y35 = (8) — yci mepemitieHHs BimOyBarOThCS B3IOBK
OpiEHTOBaHHUX JYT.

4. HaiimeHmia goBxuHa LUIXY Ya; = (5) BHU3HAUae BepLIMHY 12, st sixoi
BKa3y€ThCsl YIOPSAKOBAHNI HOMEp 2 y BHUIISI BEPXHBOTO 1HZEKCY; HAIPSIMOK
TIePEMIIICHHS [TOMIYaeTHCS OKPEMOIO CTPLIKOIO B3IOBXK OPIEHTOBAHOI AyTH
BiJl BEpPIIMHA 3! JI0 BEpUIMHHU 1%,

Skimo oTpuMaHi KiJlbKa 0JJHAKOBHX MiHIMAIPHUX IIUBIXIB, TO 1X YBEICHHS B
1B BinOyBaeThCsl B AOBIIBHOMY HOPSIKY NPH BiANOBITHOMY 301TBIICHHI
3HA4YEeHb YIOPSIKOBAHNX HOMEPIB — BEPXHIX 1HICKCIB.
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SIxmo oTpuMaHi MiHIMaNBHI HUISXU [UIA BCIX BEPIINH, TO PO3PAXYHOK
MIPUNUHAETHCSA; SKIIO HI — TOBEPTAEMOCH y M. 2 3 HOBOIO CYKYIHICTIO
BepiH B JIB. SIkmio B mporeci po3paxyHKy OJiHa 3 MPOMIDKHHX BEpIINH
Mae BHX1Jl 3 MepexXi — pO3paxyHOK MOXKE IPUIMTHHUTHCH.

PesynbraTi po3paxyHkiB HaBeaeHi B Tabu. 15.1 Ta Ha puc. 15.3.

Tabnuys 15.1
Po3paxyHok HaiikopoTHIMX IIJISAXiB 32 METO0M Ha rpadax
(Yis — HAWlKOPOTINi IJISAXM Bix BEPIIMHH «i = I...7» 10 BepIIMHH «3»)

Home YBeaeHHst Homep Bepunnu, HaiixopoTmmii nuisix yiz Cveinmi
« oxp BePIIMH 3BIIKM HAAXOAUTH BEpIINHH, Beymullmu
poxy y /B HLISAX yBenieHoi B IB p

1 3! — Ys3=0 1,4,6
2 1 3t Y31 =Y+ Ca=0+5=(5) 4,6,2,7
3 7 1° Ysr=Yu +C7=5+1=(6) 4,6,2,5
4 6* 7 Yas = Yar + Crs =6+ 1=(7) 4,25
5 4 62 Y3 =Y+ Ca=6+2=(8) 2,5

7 Y3a =Y+ Cea=7+1=(8)
6 2 Iy Y32 = Yaa + Csp = 8 + 2= (10) 5
7 57 26 Y35 = Y32 + Co5 = 10+4= (14) -

7 Yas = Yo7+ Cs = 6 + 8 = (14)

4
7
(2
5
3! 5’
Bxiz | (0) 77 (164) s
- A
1
\
\
\
18

Puc. 15.3. Haiimenmi nuisixu aist Mepesxi puc. 15.1

MarematndHa MOJIeNb 3a1a4i Ma€ BUTIIAL
1. ®yHKIiS METH y BUTIAAI HANKOPOTIINX NUISIXIB B BEPIIHHU BXOIY
«B» 10 KOXKHOI i-0i BEPIIMHU

Fai = Ygi — min. 1)
2. OOMexeHHs 3BepXy HalKOPOTILOTO UISXY MiXK BEpIIMHAMU
Yei =[Yg; + Cjilumin- 2
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3. OO6MexeHHs 3HU3Y HAHKOPOTIIOTO IUIIXY MK BEPITMHAMHI

Yai = Y- ()
4. OOMeXeHHS BXOIY
Yes =0. 4
5. HeBix’eMHICTB TOBKMHHU OPi€HTOBAHOI yTH
c; 20, (5)
ne i=1 n — HeynopsaKoBaHi HOMEPHU BEPIINH, SKi HE BXOAATE y JIB;

j =1 n — HeymopsaKoBaHi HOMEPH BEPIIUH, AKi BXOIATH y J[B;

N — 3arajpHa KiTbKiCTh HOMEPiB BEPIIIHH;

B — neynopsiikoBaHUiT HOMEp BEPILIMHHU BXOY;

Ygi, Ygj — HallKOPOTIIi IUISIXM TPU TEPEMIIIIEHH] 0 OPi€HTOBAHHX MyTax
BiZl B-0i BEpIIMHU BXOJY J0 i-01 Ta j-01 BEPIIIHH;

Cij > 0 — moBKnHA OPiEHTOBAHOI LYTH BiJl BEPIIHHH «i» IO BEPIIHHHU «J»
(uelt nutsiX MoXxe OYTH JIMIIE HEBiJl'€MHUM).

Anzopumm na macugax. Po3paxyHOK 3 BUKOPHCTAHHSAM MaTpuil puc. 15.4
HaBeneHi B Tabi. 15.2.

G.) | n 12 28 3! 48 5l 6* 7
2
31| 1 (;‘13: ;2 6 5 7 z
“2) | 2 6 Lae” = 2 Y 11
i 85 + 26 =
3,3 | 3 52 Lyt =0t 10 8
|-345 =
©9 4| 7 2 0 | 7Y 9 1 2
(2 - LS = -
(7! 4) 633: 25
|-357 =
(2,5) G A
5 4 N 8
(7! 5) 63 + 87
|-3s4 =
(7,6) | 6 11 -8 1 &1t 1
an| 7 -1 25 g’ 1 Lo =
) Ay o N 524 18

Puc. 15.4. Po3paxyHOK HAKOPOTIINX MUISXIB 32 JITOPUTMOM
3 BUKOPHCTAHHSIM MacUBIB

Oco6mmBocti Matputi rpady puc. 15.4.
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Tabauys 15.2

PesynbTaTn po3paxyHkiB HAlfKOPOTIIMX HLIAXIB 32 AJITOPUTMOM

Ha MaCHBax

Ne 3a6oponeni | Bepmmun Cycinni G MiniMajbHA J0BKHHA
KPOKY KOJIOHKH i B BepIIMHU nuIsxy L
1B
1 — Bxin 3* 3t — «» L =0
i Cy=5 | «»lg=Lg+Cy=(0+5)
2 - 3 4 Cu=10 | «»Lly=Lg+Cyu=0+10
6 C35 = «*» L35 = L33 + C35 = 01+ 8
3 4 Cy=10 | «»lgy=Lag+Cy= oi+ 10
6 Cp= «»lyg=Lg+Cx=0+8
3 312 2 Cp= «»lp=Lgy+Cp=54+6
12 4 Cu=7 | «»luy=Ly+Cu=5+7
73 C17 = 13 «A» L37 = L31 + C17 = (52+ 13)3
3 4 Cy=10 | «»Lly=Lyu+Cu= 011+ 10
6 Cyp= WAL =Lx+ Ce=0+8
Lo s 12 2 C12 = «*» L32 = Lal + C12 = 52"' 6
4 3,1,7 4 C14:7 (('>>L34:L31+C14:5+7
4 Cy=2 «»ly=Ly+Cyu= 63+ 2
7 6* Ce=1* | «»Lg=Lg + Cp= (6> 1)
5 Crs=8 | «»lgs=Ly+Cs=6+8
3t 4 Cy=10 | «A» Ly = Ly + Cy =0+ 10
12 2 Cp=6 | «»lp=Ly+CL=5+6
4 C14 =7 «A» L34 = L31 + C14 = 52+ 7
5 312 7% 6 7 L Cu=2" | «»ly=Lg+Cu=6+27
5 Cr=8 | «»lg=Ly+Cs=6+8
6* 2 Co=11 | «»lp=Lgx+Cp=7+11
£ Cou=1° | «cMrly=Lg+Cou=(T"+1?
3t - - -
12 2 Cp= Wy Lyp=Ly +Cp=5+6
6 3L 13 7 7° 5 Cr=8 | «»lg=Ly+Cs=6+8
6", 4 6 2 Coo=11 | «A»Lgp=Lg+ Cp=7"+11
I 2 Cp=2 | «rlp=Ly+Cp=(8+2°
5 Cps = «»lgs=Lag+ Cis= 8°+9
7 3127, 3! — — —
6, 4% 2° 1 - - -
73 57 C75 =8 «A» L35 = L37 + C75 =(63+ 8)7
6 — —
4 5 Cs=9 | «Mlgs=Ly+Cs=8+9
26 57 C25 =4 «A» L35 = L32 + Czs =(106+ 4)7

1. Jo matpuui rpady Ha puc. 15.4 niBopyd monana konoHka (j, 1) mmis
BU3HAYCHHSI HAMEHIIIOI OpiEHTOBAHOI HEBi/I'€MHOI QYT ONTHMAIBHOTO MIIIXY

nepeMileHHs B Mepeski. Y kosoni (j, 1):

j=1...7 — nopsKoBuUit HOMEp pAAKa-BEPIIHHU rpada;
i =1...7 — mOpsIAKOBHIT HOMEP KOJOHKH-BEPIINHA Tpada; 3HAYCHHS
i = 1...7 3amOBHIOIOTHCS B MOPSIJIKY 3pPOCTaHHS 0€3 PO3paxyHKIB.
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2. Y ngiaroHajgpHUX €JEMEHTaX MAaTPHIl, sIKi MOMIideHi cipuM (HOHOM,
3anvcaHi HAMKOPOTIN JOBKWHH IUIAXIB L3 CyCimHIX BEpIIMH Mepexi Bix
BEPIIMHI BXOY 3%, sIKi CKIAAl0ThCA 3 ABOX CKJIAJIOBHX: IIUISXY BiJ BEpUIMHI
BXOJTY 3! 1o BepmuaK /IB 1uttoc nuiaxy Bif miei Bepmuau JIB 10 cycigHboi
BEPUINHH.

YucnoBe 3HAUCHHS MOBKHHM NYTM +Cji MDK BEPIIMHAMH «j» Ta «i»
OepeThCst 31 3HAKOM «+», AKIIO ICHYIOYHH IUISIX CIPSIMOBAHUH BiJl BEPIIMHU
«j» 10 BepUIMHH «i» Ta 31 3HAKOM «—» B IHIIOMY BHIIA[IKY; BiI’€MHI
3HauCHHS OPIEHTOBaHMX JYT Y PO3paxyHKax He BUKOPHCTOBYIOThCA. [Ipn mpomy
IUISL HEOPIEHTOBAHOT IyT'! 3HAK Hepe/] JOBKHHOO IIISXY 3aBXK/IH TO3UTHBHUM,
00 s Iyra pO3TIMAEThCSA SIK IBI 3yCTPIUYHO-TIApAJIeIFHO 3’ €/IHAHI OPiEHTOBaHI
IyTH 3 OJHAKOBHMH YH HEOTHAKOBHMH TOBKHHAMH LIJISXIB.

OueBHIHO, 10 HALIATOHAIBHI eIEMEHTH MAaTPHI prC. 15.4 BKa3ylOTh NUTIXH
OpIEHTOBaHUX JyT, CIPSIMOBAHUX BiJl BEPIIMHH 3 MEHIIMM HEYOPSIKOBAHIM
HOMEPOM JI0 BEPIIKH 3 OLIBIINM HEYNOPSAKOBAHKM HOMEPOM, a MijiliaroHaIbHI
€JIEMEHTH — HaBNakd. BHaciOK HEBMOPSIKOBAHOCTI HyMepallii BepIInH
rpad)a B ONTUMAIGHUH NUISX TMOTPiOHO BBOAWTH SK HAJIIarOHAJbHI, TaK 1
miggiaroHanabHi HEBI €MHI €JIEMEHTH.

Pesysbrarit po3paxyHKiB 3a aJIrOPUTMOM Ha MacuBax HaBeJieHi B Ta0m. 15.2.

V¥ tabn. 15.2 11 okpeMux KpokiB y KOJIOHII Lgj momiveHi:

—  3HAaKOM «*» HEBHKOPHCTaHI Ha JIaHOMY KpOIli pO3paxyHKH, SIKi
BPaxoOBYIOTHCSI HA HACTYITHUX KPOKax;

—  3HaKOM «A» BWIyHEHi 3 MOJANBIIOTO PO3TILIAY PO3PaxyHKH BHACHIIOK
o0OpaHHS MiHIMaJIBHOTO 3HAYCHHS BKa3aHOTO MIIAXY;

—  cipuM oHOM B Tabx. 15.2 Bka3aHi oOpaHi MiHIMaNTbHI 3HAYCHHS [IUTIXY.

Po3paxyHOK BHKOHYETHCS 32 MaTpHLelo puc. 15.4; anroput™ po3paxyHKy
3BEJICHUI y Tabm. 15.2 (KUIBKICTh KPOKIB alrOPUTMY IOPIBHIOE KiIBKOCTI
BEpIIMH rpady).

Kpox 1. O6upaetses Bxin n = j = i'= B = 3" (puc. 15.4) i nomiuaerscs
BepunHa «N = 3'% BepxHiMm ingexcom 1 B komouui i = 3. Bepxwiit inzexc 1
O3HaYae yHopsAKOBaHWN HoMep oOpaHOi BepiimHH. HaiikopoTmmi muisx
0 Bxoay Lgs = Lss' = 0! sammcyemo B jiaromansHy koMipky (BHjineHa
cipum ¢GoHOM Ha puc. 15.4). OnTuManbHy Opi€EHTOBaHY YTy NEpeMileHHS
(, i) = (3, 3) 3armcyemo B nomatkoBiii komonti (j, 7). i mani BimoGpakyeMo
B Tabim 15.2.

Kpox 2. JIB ckmagaetbes 3 Bepumian 3° (puc. 15.4). Cycinai no JIB
BepmmHK i = (1, 4, 6), 3 IKMX BUKOPHCTOBYIOTECS JILLLe NO3UMUGHE 3HAUEHHS,
BH3HAYAIOTHCS 32 pAAKOM j = 3 (00 psiiok BKa3ye OpI€HTOBaHI JIYTH, SIKi
BUXOJATH 3 BEPIIUHU 3) JUISI IOPSIKOBOTO HOMEpa BepmuHU «N = 3». Jlist
cycimnix Bepmmn i = (1, 4, 6) HaiiMenmi mWIAXH Bix BepmwMHH BXoay 3
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JIOPIBHIOIOTb, BiJIIOBIIHO, JOBXKWHAM OPIEHTOBAHMX HEBIN’ €MHHX AYT C3j =
(5, 10, 8). dani Bimobpaxxyemo B tabiui 15.2.

Cepe/1 HEX MiHIMaIbHE 3HAYEHHS MUTIXY BiX BXOMy 3° Mae Bepurina N = 12,
IUTA SIKO1 BKa3zyemo (puc. 15.4):

— 5% _ BepxwHiil iHmekc 2 UIA JOBKHHH BPAaXOBaHOI OPI€HTOBAHOI
HEBII €MHOT IyTH C31= 52

— 1% — HacTymHHi YIOPAAKOBAHMI HOMEp y BHIIISAAI BEPXHHOTO
inzekcy 2 B komonmi i = 1%

— (3, 1) — y nmonarkosiit komoHIi (j ,i) 3HaueHHS «j = 3» s
HAWMEHIIO] OPIEHTOBAHOI HEBiA €MHOI IyTH 3 JOBKHHOIO IUIAXY Cg° = 52
BiJl BEPIIMHU 3 0 BEpPIIUHU 1;

— L% = Lg® = Lt + ey’= (O1 + 52)2 =5 _ y BUALIEHIH cipum
(oHOM miaroHaspHiil Komipii moBxuHy nuisixy Lz Bim Bxomy j = 37 1o
BepmmHA [ = N = 1°,

Kpox 3. B cxmamaetsest 3 Bepumn (N = 3%, 1%). Cycinni s JIB Beprumam
BI3HAYAIOTHCS 3 psiakamu j =3, 17 (e BpaxoBYIOTBCS KOJTOHKH, SIKi MAOTh
BEpXHil 1HAEKC, Ta HE BPAaXxOBYIOTHCSI KOMIPKH 3 BiJ €MHOIO JOBKHHOIO
OpIEHTOBAHOT JyTH):

— s Bepummm-psiaka j = 3' (mmax Bix Bxomy Ly = Lz = 0Y)
CYCITHIMH € BepIIMHM [ =4, 6 3 JTOBXKHHAMHU OPIEHTOBAHOI HEBIJ €MHOI JTyTH
C34 = 10, C36 = 8 Ta nwisixamu Big BXoay Lgg = 0! +10; L3 = 0! +8;

— s BepumEM-psiaka j = 1° (mmax Bix Bxomy Ly = L = 59
cycimHiMM € BepmmHU [ = 2, 4, 7 3 TOBXHHAMH Opi€HTOBAaHOI HEBIJ'€MHOT
oyt Cyp = 6, Cy = 7, Cy7 = 1 Ta numixamu Bin Bxomy Lgp = 52 +6; Ly = 524 7;
Ly; = 5% + 1.

Cepen HEX MiHIMaNbHe 3HAYEHHS NUIAXY BiX BXOAy 3' Mae BepIiuHa
n = 7% 3 Bigcranmio Ly; = (5% + 1)° = 6%, s sixoi Brazyemo (puc. 15.4):

- 13- BEpXHil iHAEKC 3 115 TOBKUHH OPIEHTOBAHOI IyTH ¢17 = 17}

— 7% — HacTymHHMii yNOpSIKOBAHWH HOMEp y BHIISI BEPXHBOTO
IHAEKCY 3 ISl KOJIOHKHU [ = N = 73

- (1, 7) — y nomarkosiii komoHri (j, i) 3HaueHHS «j = l» misa
HalMeHIIOl TPHUEHAHOI OPIEHTOBAHOT HEBII'€MHOT AYTH 3 JOBKHHOKO HIISIXY
c17= 13 Big BepIIMHM | 10 BEpUIUHU 7;

- Ly + c7= (5% + 1°°=6° — y miaronansniit xomipmi mms n =7
JOBXKHUHY LUTSIXY Big BXOAy 3' 10 Beprumuu 7°.

Kpok 4. IB cxnanmaetbes 3 BepimH (N = 3t 12, 73). Cycimai st 1B
BEPIIMHY BU3HAYAIOTECS 3a paakamu j = 3%, 12 7% (se BpaxoByIOTHCS KOJNOHKH,
SIKi MalOTh BEPXHIM iHIEKC, Ta HE BPAaXOBYIOTHCS KOMIPKH 3 BiI’€MHOIO
JIOBKHHOIO OPIEHTOBAHOI TyTH):

—  JUIA BEepUIMHU-PAAKA | = 3! (uumix Bix Bxoay La = Lsz = o
cycimHiMM € BepuinHH [ =4, 6 3 JOBKUHAMH OpPIEHTOBAHOI HEBiJ’ €MHOT
nyru Czy = 10, Css = 8 Ta nuisixamu Bij Bxoay Ls, = 0! +10; Lgg =0 + 8;
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—  JUIA BEepUIMHU-PAAKA | = 1% (uumix Bix Bxoay La = Lg = 52)
CyCIOHIMH € BepmiuHH [ =2, 4 3 JOBXHHAMH OPIEHTOBAHOI HEBix €MHOI
nyru Cpp; = 6, Cyy = 7 Ta uuisixam Bijg Bxony Lg; = 52+ 6; Lyy =52+ 7.

— U1 BepIMHE-pSUIKA j = 7° (1wwsix Bix Bxomy Ly = Lgy = 6°) cycimmivm €
BepuIMHU [ = 4, 5, 6 3 TOBXKUHAMH OPI€EHTOBAHOI HeBin eMHOT ayru C74 = 2,
C75 =8, C76 = 1 Ta nwiaxamu Bix Bxoxy Lg, = 62 +2; Lys=6°+8; Ly =6+ 1.

Cepen HEX MiHIMaNbHe 3HAYEHHS LUIAXY BiZ BXOAY 3' Mae BeplIMHA
n = 6* 3 Bincrannio Ly = (6% + 1)* = 7%, w1a sK0i BKazyemo:

- 14— BEpXHil iHAeKC 4 ISl JOBXKHHU OPi€HTOBAHOI IyTH C75 = 1“8
KouoHL i = 6%

- 6= HACTYIHUI yHOPSIIKOBAaHUN HOMEp Yy BUTIISIAI BEPXHBOTO
iHAeKCy 4 s KOJIOHKH i = N = 67;

— (7, 6) — nnst psaka «j = 6» y moaaTKoBil kosoHI (j, i) 3HAYCHHS
« =T

- Ls7 + c76= 6%+ 14— y IiaroHaJNBHIA KOMIpI st N = 6 TOBXUHY
IUIAXy Bix BXOxy 3° 10 Bepumam 7°.

Kpok 5. ]1B cknanaetbes 3 Bepiius (N = 3t 12 78 64). Cycinni qns 1B
BEPIIMHYA BU3HAYAIOTHCS 32 PAAKAMH | = 3! 12 73, 6 um kononkamu i = 3%,
1%, 7°, 6* (e BpaxoBYIOThCS KOJOHKH, SIKi MAlOTh BEpXHiil {HIEKC, Ta He
BPAXOBYIOThCS KOMIPKH 3 Bl EMHOIO JIOBKHHOO OPIEHTOBAHOL yTH — puc. 15.4):

— s Bepummm-psiaka j = 3' (mmax iz Bxomy Ly = Lz = 0Y)
CYCIZTHBOIO € BepIIMHA [ =4 3 JIOBXKUHOK OPIEHTOBAHOI HEBIJ €MHOI JAyTH
C34 = 10 Ta IsIXoM Bif BXOIy Lag = o'+ 10;

— s BepumHE-paaka j =12 (musx Bim Bxomy Ly = Ly = 5%
CYCIIHIMH € BepIIuHH [ =2, 4 3 JNOBXHHAMHU OPIEHTOBAHOI HEBiI €MHOT
nyru Cpp; = 6, Cyy = 7 Ta uuisixamu Bij Bxony Lgp = 52+ 6; Lyy =52+ 7;

—  JUIA BEpUIMHU-PAAKA | = 7 (uusix Bix Bxoay Li = Lg7 = 6°)
CyCimHIMH € BepmuHH i =4, 5 3 JOBXHHAMH OPIEHTOBAHO! HEBil €MHOI
nyru C74 = 2, C75 = 8 Ta nnisixamu Big Bxoay Lag = 6+ 2; Ly =6+ 8;

— s BepumHE-psiaka j = 6% (mmmax Bix Bxomy Ly = Lz = 7°)
CYCIOHIMU € BepIIuHH [ =2, 4 3 JOBXHHAMH OPIEHTOBAHOI HEBix €MHOT
nyru Cgp = 11, Cg4 = 1 Ta nutsixamu Bijg Bxoay Lz = 7P+ 11 Ly =74 + 1.

Cepen HUX BepIIMHA N = 4° Mae 1Ba 0JHAKOBHMX MiHIMaJIbHHUX 3HAUYCHHS
msxiB Bix Bxoxy 3! (momiueni cipum pomom). Jnst Bepmuam n = 4°
BKa3yemo (puc. 15.4):

— 1%, 25— BEPXHill iHACKC 5 JUIA JOBXXHUH OPiEHTOBAHUX JOYT Cgq = 1°
Ta C74= 2° Y KOJIOHII 1 = 4°;

- 4 HACTYITHHUU YIOPSAKOBAHUI HOMEp Yy BHIVISII BEPXHBOTO
1HAEKCY 5 Iy KOJOHKHU i = N = 4°;

- (6, 4), (7, 4) — y monatkoBiit komoHti (j, i) 3HAUCHHS «j = 6» Ta
«j =7» mis HaWMEHIOI MPUETHAHOT OPIEHTOBAHOT HEBiZ’ €MHOI IYTH 3
JOBXKUHOIO IIISIXY Cgq = 15 Ta Cc7s = 2% Bin BEpIIMH 6 Ta 7 0 BepIIMHU 4;
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— L tep=T7"+1% Ly tceu=61+2°- y AilaroHajbHIN KOMipii
s N =4 1Bl oXHAKOBI MiHIMalbHI MOBXWHH MHUISXY Bil BXOAY 3! 1o
BepIMHH 4°,

Kpox 6. 1B cknanaetses 3 Beprmn (0 = 3%, 12 7%, 6%, 4%). Cycigni wis
JIB BepmmHH Bu3HaualoThCA 3a psakamu j = 3%, 12, 7%, 6% 4° (me
BpPaXOBYIOTHCSI KOJIOHKH, SIKi MAIOTh BEPXHIH iHICKC, Ta HE BPAaXOBYIOTHCS
KOMIpPKH 3 BiJi’ EMHOIO JJOBXKHHOIO OPi€HTOBAHOI AyTH — puc. 15.4):

— s BepumHm-psiaka j = 3' (mmax Bix Bxomy Ly = Lz = 0Y)
BIJICYTHI HOBI CYCi/IHI BEpIINHU;
— s BepmmHH-psiaka j = 1° (mmmsix Bix Bxomy Ly = Lg = 59

CYCIIHBOIO € BEpINUHA { =2 3 JOBXKHUHOK OPI€HTOBAHOI HEBII €MHOI JyTH
C1 = 6 Ta uusixoM Bix Bxoay Ls, = 52 + 6;

—  JUIA BEepUIMHU-PAAKA | = 7 (X Bix Bxoay Li = Lg7 = 6°)
CYCIZIHBOIO € BepIIMHA { = 5 3 JIOB)KUHOIO OpPIEHTOBAHOI HEBiJ €MHOI Ayru
C75 = 8 Ta nutaxom Bix Bxoay Lgs = 6+ 8;

— s BepumHE-psiaka j = 6% (mmax Bix Bxomy Ly = Lz = 77)

CYCIZTHBOIO € BEpIIMHA [ = 2 3 JIOBKWHOI OPIEHTOBAHOI HEBI €MHOI JAyTH
Cez = 11 ta wisixom Big Bxoxy La, = 74+ 11;

— s BepumHM-psiaka j =4° (mmax Bix Bxomy Ly = L = 8°)
CYCIIHIMA € BepIIWHH [ =2, 5 3 JOBXHHAMHU OPIEHTOBAHOI HEBiI €MHOT
oyt Cyp = 2, Cys = 9 Ta nnmsIxamu Bix BXoay Ls, = 8%+ 2; Ly =8°+0.

Cepenl HMX MiHIManbHE 3HAYEHHS WUIAXY BiZ BXOAy 3' Mae BepunHa
n = 2° 3 Bincranmnio Ly, = (8% + 2)° = 10°, ans sikoi Brasyemo (puc. 15.4):

- 25 BEPXHill iHAEKC 6 /Il TOBKHHU OPIEHTOBAHOT AYTH Cgp = 20 y
konomHmi i = 25

— 2% — HacTymHHil YIOpSAKOBAHMH HOMEp y BHTISAI BEPXHBOTO
iHzekcy 6 st konmouku i = n = 2°;

— (4, 2) — y nonatkogiii konoHti (j, i) 3HAUCHHS «] = 4»;

- Ly = (8 + 2°° = 10° — y niaromansHiii xomipmi mis N =2
JOBKHHY IIUTSIXY Bif Bxoxy 3* 1o Bepmmam 2°.

Kpox 7. JIB cknanaetbes 3 Bepumn (n = 3%, 12, 7°, 6%, 4°, 2°). Cycinni
Uit JIB BeplIMHKA BH3HAYAIOTHCS 33 PSAKAMH | =3 12, 73, 64, 45, 28 (me
BPaxOBYIOThCSI KOJIOHKH, SIKi MAlOTh BEPXHil 1HIEKC, Ta HE BPAaXOBYIOTHCS
KOMIpPKH 3 BiJi’EMHOIO JOBXHHOIO OPi€HTOBaHOI AyTH — puc. 15.4):

—  JUIA BEpUIMHH-pSIIKA | = 3! (mumix Bix Bxomy La = Lag = oY)
BIJICYTHI HOBI CYCi/IHI BEpIINHU;

— s BepmmmK-psizka j = 17 (mumix Bim Bxoay L = Ly = 59
BIJICYTHI HOBi CYCi/IHI BEpIIHHU;

— s BepmmHA-psaKa j = 7° (mumix Bim Bxomy L = Ly = 6°)

CYCIJHBOIO € BepIIMHA | = 5 3 JOBXHHOI OPIEHTOBAHOI HEBiJ €MHOI IyTU
C75 = 8 Ta nutaxom Bix Bxoay Lgs = 6+ 8;
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— s BepmmHK-pszka j = 6° (mumix Bim Bxomy Lg = Lz = 7%)
BIJICYTHI HOBi CYCi/IHI BEpIIHHU;
— s BepmmHK-psaka j = 4° (mumx Bin Bxomy Ly = Ly = 8)

CYCIJJHBOIO € BepInuHa | =5 3 JIOB)KI/IHOIO OpIEHTOBAHOT HEBiA €MHOI IyTru
Cy45 = 9 Ta nutaxom Bix Bxoay Lgs = 8 +09;

— s Bepmmmm-psika j = 2° (ummix Bix Bxomy Ly = Lgp = 10°)
CYCIZIHBOIO € BepIIMHA | = 5 3 JOBXHHOIO OPIEHTOBAHOI HEBi €MHOI JAyrd
Cys5 = 4 Ta nmusxoMm Bijx BXoay Lgs = 10° + 4.

Cepen Hux Bepimza N =5’ 3 Bincranmio Lgs = (6° + 8') = (10° + 47) = 14/,
Mae JIBa OJTHAKOBHX MiHIMaJTbHUX 3HAYCHHA MUIAXIB Bix BX0Ay 3~ (OMideH1
cipum dorom). Jlyst Bepuriam N = 5 Brasyemo (puc. 15.4):

— 4’ 8'— BepxHill iHAEKC 7 AJISI JOBXKHUH OPIEHTOBAHHUX YT Cp5 = 4" 1a
cs=8' y KOJIOHIII i = 5

— 5” — HacTymHHil YIOpPSAKOBAHUH HOMEp y BHTISII BEPXHBOTO
iHAeKCy 7 IS KOJIOHKHU [ = N = 57;

- (2,5), (7, 5) — y monarkosiii konoumi (j, i) 3HaYeHHS «j = 2» Ta
« =7

- Lagp + 5= (10° + 47) = 147; Ly + ¢c5= (6° + 8) = 14—y
JIiarOHATBHIN KOMIpIT TSl N = 5 JTOBXKHHY NULIXY BiJ BXOIY 3o BEPLIMHU 5.

Haiikopomuwuii wnsnx 6i0 éepwunu 6xody 3 0o i-oi eepwunu
eu3Havacmuca 3a Konoukamu L;; ma (j, i) nepemiugenuam «3 Kinysa» — 6io
Kinyeeoi i-oi eputunu 00 eepuiunu éxody 3"

- JInsa éepuunu 7°:

° JOBKHHA HaiKOPOTIIOro MUBIXy HopiBHioe La°= 5%+ 13=6
(BU3HAUAETHCSA 32 1IaTOHAIFHOIO KOMIPKOIO);
° HaWKOPOTIIMM IIISX BU3HAYAETHCA PYXOM Y 3BOPOTHOMY

HANPAMKY Bizx Bepimu 7° 10 3 3a komipkamu (1, 7), (3, 1) komoHKH
(j,i) i mae Burmsig 3 —1 - 7.
—  JIna éepuunu 5’ (pO3rIsIA€ThCS OMH 3 IBOX MOXITHBHX IIUISXIB):

o JOBXKHMHA HAMKOPOTIIOro muisaxy gopisuioe 10° + 47 = 14
(BU3HAUAETHCS 32 1IaTOHATBFHOIO KOMIPKOIO);
° HaWKOPOTHINI NUIAX BU3HAYAETHCS PYXOM y 3BOPOTHOMY

HanpsAMKY Big Bepumuu 57 10 3' 3a komipxamu (2, 5), (4, 2), (7, 4),
1, 7), (3, 1) xonouxkw (j, i) i nopismroe 3—1—-7—-4 -2 -5,
BepumuHn Mepexi yIopsIKOBYIOThCS 33 JIOBKHHAMH Big BXomy 3 y
nopsiaky: 3* — 12— 73— 6% — 4% — 2° — 57 3 nomkuHAaMK MUIAXIB Bix BXOIY 0 —
5-6-7-8-10-14.
Bucnoexu
1. 3anponoHoBaHi anropuTMu (Ha rpadax Ta Ha MacuBax) JO3BOJIAIOTH
OTpPHUMATH HAWKOPOTILI IIUISIXM B MEPEXi 1 MalOTh IIepeBary nepe airopuTMoM
JlelikcTpy B CKOpOYEHHI po3paxyHKiB, 3MEHIIEHHI rpadiuyHoi poboTH Ta B
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YIOPsAKYBaHHI HyMepallii BepIInH 3aJIe)KHO Bij 1X BiICTaHI Bif BXOLy B
MEpPEKY.

2. Slkuio B 3a1a4i KOMiBOsDKepa MOYAaTKOBY BEPUIMHY | PO3ALIMTH Ha JBi
YMOBHI BEpUIMHU (3 OJHI€] OPI€HTOBAHI JyTH JHIIE BUXOIATh, a O 1HINOT
OpIEHTOBaHI AyTH JIUIIE BXOASTH), TO MOXKHa Oys0 O OTpUMaTu po3B’s30K
3aja4yl KOMiBosDKepa. AJle, Ha Kajlb, Y I[bOMY BHUIAJIKy LUISX 3BHYAHHO
PO30MBAaETHCS HA sl YACTKOBHX LIMKJIIB, 1 PO3B’SI30K 3aa4i MOXKHA OTPHMATH
JIMIIE B OKPEMOMY BUIIAJIKY.
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16. OJHO3HAYHI HEYITKI
CUCTEMHA

OnHo3HauHa Teopis HewiTkux cucteM Typtu M.B. [57; 58] mo3Bossie
OTpUMATH Ti X caMi pe3yJbTaTH, 1o i kiacuuHa teopis JI. 3age [59], ane
Mae Tepes Helo psii epeBar: 301IbIIYEThCS TOUHICTh PO3pPaxyHKIB; 3HAYHO
CIIPOIIYIOTHCS JIOTIUHI OIeparii Ta po3paxyHKH; MiIBUILY€ETHCS IIBUIKOIISA
CHCTEMH 3a paxXyHOK BiJIMOBH BiJl 00pOOKM KOKHOTO CHTHAJy BXOAY ycima
npaBwiaMH 0a3u 3HaHb; CIIPOILYETHCS aHAII3 3a1ad (0COOJMBO — TIpoIiec
nedasudikarii); 0OMeKyeTbCsI Cy0’€KTUBHUE BIUTHB €KCIIEpTa HA CTBOPCHHS
MaTeMaTHYHOI MOJIEITi; BUIPABIIAIOTHCS JIOTI9HI MOXUOKM KIIACHYHOI Teopii
JI. 3ame; ycyBaroThCs JIOTidHI BaroBi KoedimieHTH AJS MpaBwil 0a3u 3HAHB;
3aMiHIOIOTECS Ha OJNHY PIBHOIIIHHY MOJEJH NIBI MOJENi KIACHYHOI Teopii
HEYITKUX cucTeM: MamaHi (3 JTiHTBICTUYHO-IOTIYHUM BU3HAYCHHSAM BHUXOY)
ta Takari — CyreHo (3 aHAIITHYHHM BU3HAYCHHSIM BuUX0.y) [60-67].

TepmiH «o00no3HauHa» HaWOIIBII TOYHO MEPEJAETHCS B MEpeKIiai
AHIIIIHCBKUM CIIOBOM «SYNONYmMoOus», 60 B OJHO3HAaYHINA HEUiTKii cucremi
CHUCTIO» TA WIIHEBICMUYHA 3MIHHA 3 QYHKYIEIO HALEHCHOCMEY € KCUHOHIMAMUY —
OJIHAKOBUMH OIHO3HAUHUMH IM(PPaMH 31 B3AEMHUM OHO3HAYHUM MEPEXOA0M
BiJl OJTHOTO MOHSATTS JIO iHIIOTO, 110 HE 3aBXKIM CIIOCTEPIraeThCsl CTOCOBHO
TIEPEXO/IiB BiJl TepMiB 3 (PYHKIIIEF0 HAIEKHOCTI /IO YKCIa B KIACHYHIN HEUITKUH
crctemi. OHO3HAYHICTD PO3B’SI3KY 33/1a4i MPOCTEKYETHCA 1 B HIMX BHUIAIKaX:
B O/IHO3HAYHOMY aBTOMAaTWYHOMY BH3HAU€HHI (DOPMHM JIOTIYHNX TPUKYTHHUX
¢yHKIiN HanexxHOCT] (0e3 cy0’€KTHBHOTO BIUIMBY EKCIIEpPTa), Y OUTBII YiTKHX
BUMOTaX JI0 CTBOPEHHSI TIPaBIIT 0a3u JaHUX (3aMiCTh 0a3u 3HAHP 3 TTePEeB’ sI3aHIMH
M COOOFO MPaBHIAMH).

Meroro aHatizy B HEUITKIH CHCTEMi € OTPHUMaHHS MaTeMaTH4YHOIO OIHCY
(anpokcumariii) HEBiZIOMOI (200 BIIOMOT, aie 3aHa/ITO CKIIAIHOT) ORMUMAILHOT
@ynxuii F(X), X = {X1, X2, .oy Xjy ooy Xo}, ] = 1, 2, ..., n. J1a niei HeBigomMoi
(GYHKIIT BBOXAIOTHCS BIJOMHMH YHIBEPCYMH — YiTKI YHCJIOBI Jiana3oHU
BXOZIB X; Ta BHXomy F(X). YHiBepcyMHu BXOZiB Ta BHXOZLY IIOMIYarOThCS
nitepamu Uyq, Uyg, ..., Uyj, ..., Uy, Ug i MatoTh MO3UTUBHUIT HATIPAMOK OCei
y OiK 3pocTaHHs 4yncesn. Y HEJiTKil JIOTiNi SKiCHUI YHIBEPCYM Ma€ YUCIIOBE
miarpyaTs. Hanpukman, «TexHidHa TOCKOHATICTBY, «SIKicTh», «HamiiHiCTEY,
«AKypaTHICTB» MOXYTh 3MiHIOBaTHCH y Mexkax 0...100 %. 3Buuaiino
PO3TILIIAIOT OJMH YHIBEPCYM BUXOY, ajle He 3a00pOHSIETHCS PO3TIIA KUTHKOX
BUXO/IIB.

Ha yniBepcymi Ugyry = Baca = 10...40 (puc. 16.1) mepmu-uucna maiots
JNinzeéicmuyni Hazeu Ta IUCcIoBi koopauHatu: Mara = 10, Cepeous = 295,
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Benuxa = 40. [ia tepmu (Mana ta Benuka) 3aBKIM PO3MIILEHI 110 Kpasx
YHIBEpCYMY, a pO3MIIIEHHSI IHIIUX TEPMiB JOBITPHO BH3HAYAE EKCIIEPT.

MWana CepeaHa  Benwvua

EBara

Eara

UBAI'A

Puc. 16.1. HewiTki MHOXKMHH, TEPMH JIHIBICTUYHOT 3MIHHOI, QyHKIIT
HaJIS)KHOCTI

KokHOMY TepMy HaJCXUTh Heuimka MHOMcuHa: Ha yHiBepcyMi Ugyry =
10...40 i HEwiTKI MHOXKWHY, 5K Hanexath TepMaM Mana = 10, Cepeons = 25,
Benuxa = 40, obBeneHi MyHKTUPHIMH JTIHISIMH, a caMi YHCIIa-TEPMHU OMiYeH1
YOPHUMH TOYKAMH Ha (PYHKITISIX HAJISKHOCTI ,uBA,—AM, ,uBAFAC, ,uBAFAB .

Jociuni ¢ynkuii nanescnocmi ppyry ,uBA,—AC, Upars IS TepMiB Mana,
Cepeons, Benuxa OXOILIIOIOTH BiAMOBIAHI HEUITKI MHOKHHH TEPMiB, MAIOTh
y JAaHOMY BHMAJIKy TPUKYTHY (OPMY i 3MIHIOIOTBCS MO NPSMHX JIHIsAX Bif 1
Ha KOOPJMHATI BJIacHOTO TepMy o 0 Ha KOOPJAMHATI CYCIIHBOTO TepMy (He
3a00POHSETHCS TAKOYK BUKOPUCTOBYBATH HEINIHIMHY (QYHKIIIIO HAIEXKHOCTI).

Jinzeicmuuna 3minna Moxe HaOyBaTH 3HAYECHBb OJTHOTO 3 TEPMiB-UHCEI
3 JISIKOIO MipOIO BIIEBHEHOCTI, sIKa BU3HAYAETHCA 32 (QYHKIII€I0 HAJIEKHOCTI.

[Tincymox QyHKHiif HameXHOCTI cycimHiX TepMiB nopiBHIOE «l1». Lliei
ny6nboBaHol iH(OpManii mo30yBalOThCS MTYYHO: YPaXxOBYIOTHCS JIMIIE Ti
(GYHKIIT HAJIEXHOCTI, SIKi 3pOCTalOTh Y HANPSIMKY 3POCTaHHS YHIBEpCyMy
(TokasaHi KUPHUMH JTiHisIME Ha puc. 16.1). Y pe3ymnpraTi 3MiHa 3MIHHOI SIK
ymcia Ha OyAb-IKOMY YHIBEPCYMi CYIPOBOKY€ETHCS OJHO3HATHOIO 3MIHOIO
WOro JIHrBICTUYHO-JIOTIYHOIO €KBIBAJIEHTA, 1 HABIIAKU: JOCATACTHCSA IOBHA
TOTOXKHICTb (OJJHO3HAYHICTh, «CHHOHIMAJIBHICTB») MK YHCIIOBHM Ta JIOTTYHO-
JHTBICTUYHUM 3HAYEHHSIMH 3MIHHUX YHIBEPCYyMY.

o . . . A .
HaiiGmmk4i cyciasi TepMu KOHKPETHOTO 4KMCIa X; YHIBEpCYMY MaroTh
o« 0 . <
Ha3BU Mo00wuil mepm X; (MEHLIE CYCIIHE YMCIO-TEPM) Ta CHmapuiuil
m o . . .
mepm X;' (Binblue cycinHe yncno-repm). OyHKLsS HAISKHOCTI PO3PAXOBYETHCS

3a (hopMyJIOI0
A A
= 0 XD =x) 0.4,
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e Xf — peasibHe 3HAYEHHs 3MiHHOI 1714 BXiJJHOI TOUKHU A B3/IOBXK OCI X;;

0

Xj, ern — YHCJIOBI 3HAYEHHS «MOJIOAUIOTO» Ta «CTApluoro» TEpMy-

uncna x;'.
Onoprumu mouxamu nist nesikoi ¢yukuii F(X) 3ByThes BXifHI TOYKH

3 KOOpJMHATAMHU BXiTHUX TepMiB-uncen [57; 58]. Ins peanizoseanux onopnux
MOY0K EKCIIepT BKa3ye 3HAUYEHHS BHXOAY, SIKi B 3arajJbHOMY BUIIAJKy HE
CHIBHAmAIOTh 3 TepMaMu Buxony. Hepeanizoeani onopni mouku He MaoTh
3HA4YEHb BUXOLY.

[Ipu BUKOpHCTaHHI n 3MIHHUX Yy BeKTOpi X Ui BU3HAUCHHS BUXOAY y
MOJKHA 3aCTOCYBATH IHTEPIONAMINHY (opMyIy (MOXKHAa BUKOPHUCTOBYBATH
# iHm popmyin) [57; 58]

yh=y° +_Zl:(yj =y +[y" +(n-1)y° +ley"]l_1#xj,
1= 1= J=

ne j=1,2, ... ,N— nopsaAKOBUI HOMep BXiJHHUX 3MiHHHX;

= {x!, ' ,..., x'} — nmocmimkysana Touka 4 3 BimMOBiTHUMH

BX1THUMH KOOPJHHATAMHI {XlA XA an};

Y4x:°, %2, ..., x,°} — 3mavenns Buxosmy ° B omopHiit ToUI, y SIKii KoXKHA
KOOpAMHATa BXOAY {X1, X2, ..., Xn} JOPIBHIOE HAWMEHIIOMY 3HAYECHHIO
KOOPJMHAT BXiJHHX TEPMiB, MiK SKUMH 3HAXOIUTHCS KOOPAHMHATA
JOCIiPKYBaHOT TOUKH A 3 BXigHuMH KoopauHaTamu X {X", x,*, ..., x;'};
M XM, ..., xa"} — 3Ha4eHHs BuUXOMy )" B ONOPHiM TOWI, y AKii
KOJKHA KOOPIMHATA BXOMY {X1, X2, ..., Xn} JIOPIBHIOE HANOLTBHIIOMY 3HAYECHHTO
KOODJIMHAT BXIJHHUX TEPMiB, MiJK SKUMH 3HAXOIHTHCS KOOpPIMHATA JOCTi-
JUKYBAHOT TOUKH A 3 BXiJIHHMH KOOPANHATAMU XA %", x )
y1 = f{x,", XL, ..., xjo, xno} — 0CbOBa OTIOPHA TOYKA-TEPM IT0 OCi Xg;
y2 = f{xlo, X", ..., xjo, xno} — 0CbOBa OTIOPHA TOYKA-TEPM IT0 OCi Xp;
Y =f{x° x, ..., X" X2’} — 0ChOBA OMOPHA TOYKA-TEPM 10 OCi Xjs
y' = fx° %, .., xjo, ..., Xy} — OCBOBA OIIOPHA TOUKA-TEPM MO OCi Xp;
i = (xjA - xjo)/(xjm - xjo) = (...] — noriuHa (QYHKIliA HaAJICHKHOCTI
BXIJIHOTO 3HAYCHHS 3MIHHOI xjA 10 HaHOIMKIOro CTapuIoro Tepmy X"
10 JaHiif BXigHii oci x;.

IlIpuknao 1. Busnauennsa uaitogux y pecmopani (TyT J€MOHCTPYETHCS
TIPUKIIAM, SIKAA HABOIAWTHCSA UIA TOSCHEHHS POOOTH KIACHYHOI HEYITKOI
cucremu B Matlab)

BBaxaemo, o uaitosi F y pecmopani (yuisepcym Ug =0...100 %,
JIHTBiCTHYHA 3MiHHA «YalioBi», TepMHU-YnCIIa FM =0 %; F* =50 %; F® =
100 %) 3amexatp Bix:
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—  akocmi cmpae X; (yniBepcym Uy, = 0...100 %, miHrBicTH4YHA
3MinHa «CTpaBu», TEPMH-YHCIIA Xl"’1 =0 %; ch =50 %; XlB =100 %);

—  saxocmi obcyzosysanns X, (yHisepcyM Uy, = 0...100 %, miHTBiCTHYHA
3minHa «O6¢ny, Tepmu-uucia X, =0 %; X5 =50 %; x; = 100 %).

Excriept Bu3Hayae 0a3y AaHHX y BUTJISI PEali30BAHUX OMOPHHUX TOUOK
puc. 16.2.

Xp=06c¢n /1\|:1:10ty( F,=60% F3=100%

X% =100 % ?
Fi=0%Fs=40% Fs=60%
X, =50 % 3
LA{XlA,XzA} |
M= 0% cF7=0% nglo% Fg=20 % X1 = Ctpasu

> X1

xM=0% x°=50% x;°=100%
Puc. 16.2. PeanizoBani ONOpHi TOYKHA HEYITKOT CUCTEMH BU3HAYECHHSI
yalloBUX

Tabauys 16.1
Ba3a 3HaHb 1J19 BU3HAYEHHA YalHoBUX

. X1 0% 50 % 100 %
2
0% F,.=0% Fo=10% Fo=20%
50 % Fe=0% Fs =40 % Fo = 60 %
100 % F.=10% F, = 60 % Fa = 100 %

Ito 6a3y nanmx Mo)kHa BHecTH B Tabi. 16.1, abo MOXKHA J]aTH SIK CYKYTTHICTb
MPOAYKIIHHIX TIPABIIT

if x, =0% and x,=0% then F=0%.
if x, =50% and x, =0% then F =10%.
if x, =100% and x, =100% then F =100 %.

TakuMm uuHOM, 0a3a 3HAHL KJIACHYHOI HEYITKOI CHCTEMHM 3aMiHIOETHCS
0a3010 1aHKUX Y BUIJISLAI TaOumi — 6e3 B3a€EMHOTO 3B’ 3Ky MIK ITPaBHIIAMH.
Le € mepeBaroro 0JHO3HAYHUX HEUITKHX CUCTEM:

—  Hemae NoTpeOM B pa3i 3aMiHHM OJIHOTO NPOJYKLIHHOTO INpaBHiIa
TeperiaaTy yci mpaBmiia 6a3u 3HaHb CyMICHO 3 iX (YHKIISIMH HAJIEKHOCTI;
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— U1 BU3HAUCHHS BHXOIY HEMae MOTPeOW PO3MIIINATH YCIO CYKYIHICTD
TIPaBUII (PO3TIITIAIOTRCS JIHIIIE TpaBUIIa iH(QOPMAIIIHHOTO MOYJIST), IO CIIPOIILYE
PO3paxyHKH i 301IBIITY€ MBUAKOIIF0 HEUITKOI CHCTEMU;

—  HeMae TaKOX MOTPeOH BBOIUTH B 0a3y MaHWX VIS KOXKHOTO IpaBHIIa
JOJATKOBUH JIOTIYHUNA BaroBUH KOCQIIi€HT, 3HAUCHHS SIKOTO OEpeThCs Y
Mmexax 0...1, 1 IKkuif ypaxoBye BIUIMB TaHOTO NIPaBHJIa Ha KIHIEBUH pe3ysbTaT,
«3 TOYKH 30py ekcrepTa» (Il 3MEeHIIye cy0’eKTHMBHUIN BIUTUB €KCIIepTa Ha
pe3yIIBTaTH JOCHIKEHH), 00 caMi mpaBmiia 0a3u JaHUX YIiTKO i OHO3HAYHO
BiTOOPaXKYIOTh 3HAHHS €KCIIEPTa BITHOCHO CUCTEMHU, SIKa MOJICITFOETHCSL.

X
2/ Fx2 E™
sz < ©
A
A F
X2 [T~ "~"~"1 =47~ ]
FO [
o ! Va F 1
0 T DX
X2 1 X1
7
A
Xlo X1 X"

Puc. 16.3. Indopmariitauit Moaynb

Bynb-sika BXinHa Touka A{X, =60 %; X, =30 %} moTparise B TO3HMITiIO
MDK CYCIIHIMU PEaTi30BAHUMH OTIOPHAMH TOYKaMH, 5IKi B CYKYITHOCTI CKJIaJIAl0Th
IUTA TAHO1 TOUKH iHghopmauitinuii modyns IM (puc. 16.2, puc. 16.3). Buxin
OJTHO3HAYHOI HEUITKOI CHCTEMH PO3PaXOBYETHCS 3 IHTEPIOISIIHHOI (hOPMYITO0
(BoHa HaBeneHa SIK MPHKJIAJ i MOXKE OYTH 3aMiHEHOIO Ha OyAb-sKy 1HIIY
dopmyay [58])

FA=F%+(Fy—F g +(Fo — F g +[F" + F° —(Fy +F )luass, =

=10 % + (20 % — 10 %)-0,2 + (40 % — 10 %)-0,6 + [60 % + 10 % — (20 % +
+40%)]-0,2-0,6 =15 %, (16.1)

me uh =0 =x2)/(x" —x) = (60 % — 50 %) / (100 % — 50 %) = 0,2 —

YHKITiS HANEKHOCTI KOOPIAMHATH X, JI0 HEWiTKOI MHOKHMHH YHiBEpCYMY

Uy 110 Ocl X1;

=00 —x) I —x3) = (30% — 0%) / (50% — 0%) = 0,6 —

(yHKIIs HATEIKHOCT] KOOPIMHATH X, 10 HEUiTKOi MHOKHHH yHiBEPCYMY

U, 110 oci Xy,

Xl0 X Xg, Xy — Mo3HaueHHs BXoaiB IM; FO, Fy1, Fyo, F™ — mo3Hauenus

Buxoxis IM.
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IepeBipseMO ampOKCHMALIiiO: IPH AKOCTI cTpas X = 60 % Ta sKocTi
o6cmyroByBanHs x," = 30 % My moBHHHI 1aTH 4aiioBi B posmipi F* = 15 %,
3HAUCHHSI SKMX 3HAXOAUTHCS B MEKax, BU3HAUYCHUX 1H(POPMALIIHHIM MOJIYJIEM.

Ilpuknao 2. Busnauenna onnamu npayieHuKa

OjHO3HAYHa HEYiTKa CHCTeMa MOBHMHHA allpOKCUMYBAaTH (YHKIIIO Y =
F (X1, X2), e Y — omiata poOiTHHMKA, X; — Yac BHKOHAHHS POOOTH, X; —
aKypaTHICTh BUKOHAHHsI pOOOTH.

OntumanbHy OIUIATY pOOITHUKA MOBUHEH BH3HAYUTH EKCIEPT: YUM
IIBUJIIIEC Ta aKypaTHIllle BUKOHaHA po0OTa, TUM BUINA OIUIaTa POOITHHKA.
Excriepr BH3Hauae yHIBepCyMH, JIIHTBICTHYHI 3MiHHI Ta TEPMH 3TiHO 3
maHuMu Tadmn. 16.2.

Tabauys 16.2

YHuiBepcymu, JiHrBicTHYHI 3MiHHI Ta TEPMHU 0THO3HAYHOI HEYITKOT

CHCTEMH JIJIsl BUZBHAYCHHS OIIATH POOiTHHKA

3minna Hassa Yuisepcym ﬂlHFB}CTH‘-l]—[a Tepmu-unciaa
3MiHHA
y Ormtata npani U,=0...1 IInata yY=01,y°=05y"=10
Yac BUKoHaHHA _ : M_1.yC_n2.yB_
X1 p060TI/I Uy =1...5 ni6 Yac Xi'=1;%"=3;X"=5
AxypaTHicTh M c
_ o X2 =0 %; X2~ =50 %;
X2 BUKOHAHHS U, =0...100 % Ak %2= 100 %
poboTu

Excnept Bu3Hauae peasizoBaHi omopHi Touku (puc. 16.4).

Xz Y11= 1,0 N 0,5 Y3= 0,1
x,° =100 % I ]
=10 ys=0,5 =0,1
%, = 50 % Ya y54| Yo
XzM =0% y7=0,1 yg =A0,1 y9=9,1
xM=1 x=3 x5=5 X

Puc. 16.4. PeanizoBani onopHi TOYKHA HEYITKOI CHCTEMU BU3HAUCHHS
oIu1aTH poOiTHHKA

Tabnuys 16.3

ba3za 3HaHb 1J191 BU3HAYEHHS OIJIATH pOGiTHl/lKa

X1 1 3 5
X2
0% 0.1 0.1 0.1
50 % 1,0 05 0.1
100 % 1,0 05 0.1
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baza 3mamp mae Burisag Tabm. 16.3, Takok 11 MOXKHA TPEACTaBUTH
CYKYIHICTIO TIPOJYKI[IHUX TPaBHI
if x, =1and x, =0% then y=01.
if x, =3and x,=0% then y=0,1.
if x, =5and x, =100% then y=0,1.

Jiis 3a1aH01 BXiZHOT TOUKH A{XlA =2 0obu; X; =75 %} BuXiJ IIOBUHEH
3HAXOMUTHCh Y Mexax V' = 0,5...1,0 i po3paxoBYeThCs 3a IHTEPIONALIHHOIO
¢dhopmymoro

Y =Y+ (Y =Yt + O =Yt +1Y™ +Y° = (Vo +Y )bttty =
=1+(05-1,0)-0,5+(1,0-1,0)-0,5+[0,5+1,0—(0,5+ 1,0)]- 0,5-0,5=0,75,
ne puh =0 —x)/(x"-x)=(2-1)/(3-1) =05 — dynkuis HaTEKHOCTI

KOOpJIUHATH XlA JIO HEYiTKOT MHOKUHHM yHiBepcyMy Uy, 1Mo oci xy;

iy = (X = x) [(x) —x9) = (75 % —50 %) /(100 % —50 %) =0,5 — yHk-

11isl HAJIEKHOCTi KOOPJIMHATH X, 710 HediTKOT MHOKMHH yHiBepcyMmy Uyo

I10 0Ci X».

Ilpuknao 3. Anpoxcumanisn «negioomoiy yuxuii F = X1 Sin X,.
VYBeneni B Tabn. 16.4 naHi BU3HaYa€ eKCIepT.

Tabauys 16.4
BusHaueHi ekcepToOM aHi 0IHO3HAYHOI HEYITKOI CHCTEMH

3minHa YHiBepcym JIlHrBfCT“qHa Tepmu
3MIHHa
F Ur=0...10 Buxin F FM=0;F°=5;F®=10
X1 U,, =0...10 Bxix X1 x™ = 0; X, = 5; x5 = 10
M _ Q. Cl _ . C2 _ .
_ . X =05 %" =157, x,7“ = 3,14;
X2 Uy, =0...6,28 Bxig X2 ch3 =471 XZB =628

Jnst peanizosanux onopuux mouok (Ha puc. 16.5, a BOHM TOKa3aHi
O1TMME KOJTaMH) eKCIIEpT BKa3zye 3Ha4eHHA BuUxony Fi...Fis.

Y HediTKuX CUcTeMaxX BUHHUKAE MPobiieMa mepeMilieHHs 10 eKCTPEMyMY
B IIPOCTOPI JAUISIHKY ICHyBaHHS PillieHb, ()OpMa SIKOi BU3HAYAETHCS OOMEKSHHSIMU
(HEpiIBHOCTSIMH) 33 peCypcamMH. 3a JIOTIOMOTOR0 PEasTi30BaHMX Ta HEPeaTi30BaHUX
OTIOPHHX TOYOK €KCIIEPT MOYKE TTO3HAYHMTH J03BOJIEHY MHOXKHHY TOUOK JUISIHKA
iCHyBaHHS pillleHb abo 1i 103BOJIEHY IPaHMIIO (K MPHKIAJ, TPaHMLS HOKa3aHa
Ha puc. 16.5, a OLIbII XUPHUMH KOJIAMH), SIKa IICISl LBOTO MOXe OyTh
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MepeBeieHa A0 BUIJLILY OJHO3HAYHOI HEUiTKOI HEepIBHOCTI — OOMEXEHHS
JUTs OaraToKpuTepiadbHUX MOJEICH HEUITKUX Ta KOMOTHOBAHUX CHCTEM.

Bxinx2 . o
*£=6,20 - R -
Fa=- 10 .
x73=4, 71 LCH =
Fa= = A
w03 14 ? x5 fee |
. Fram10 o | e Pt
*z =150 Afic, %2 ? y
Fis=0 i o
xM=0 = o r—— -
wM=0 x,°=5 x£=10  Bxinx e X o
a) 6)

Puc. 16.5. PeanizoBani onopHi TOYKH (a) Ta MO3HAYEHHS JaHUX
iHpopmamiiiHoro Moy IM (6)

Tabauys 16.5
ba3a 1aHuX 0IHO3HAYHOI HEYiTKOI cucTeMH anpokcumauii gopmy.iu

F =Xy sin X,
Xz Xi
0 5 10
0 0 0 0
1,57 0 5 10
3,14 0 0 0
4,71 0 -5 -10
6,28 0 0 0

IIpaBuia 0a3u JaHUX OJHO3HAYHOI HEYITKOI CHCTEMH CKJIAJAIOTHCS Ha
OCHOBI IAHUX Peasi3oBaHUX OMOPHHUX TOYOK. IX MOKHA TIPENCTaBUTH 260 y
BUIIIAII Tabmumi (IuB. Tabn. 16.5), a00 y BUMIAII CYKYITHOCTI OKPEMHX HE
OB’ SI3aHUX MiXk CO00r0 15-TH MPOAYKIIIHHUX MpaBui (TUB. puc. 16.5).

if x, =0and x, =6,28 then F, =0.
if x, =5and x, =6,28 then F, =0.
if x, =10 and x, =0 then K. =0.
3anana BxigHa Touka A{X] =7; X, =0,7} moTpamiie B TO3MIIO MiK

CYCITHIMH peaJli30BaHUMH OIOPHUMHU TOYKAMH, SIKi B CYKYIHOCTI CKJIAJAl0Th
JUTSL TAaHOT TOUKY iHghopmauiiinuii modyns IM (puc. 16.5, 6). Buxin oqHo3Ha4HOT
HEUITKOT CHCTEMHU PO3PAXOBYETHCS 3 IHTEPIOJIALIHO (HOPMYIIOI0

FA=F°+(Fy —F)up +(Fp —F) gy +[F™ + F° = (Fy +F gy, =
=0+(0-0)-04+(5-0)- 0445 ++[10+0—(0+5)]- 0,4 - 0,445=3,04,
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ne ph = —x)/(x" —x)) = (7—-5)/(10—5) = 0,4 — dyuKuis HaTEKHOCTI
KOOpJIUHATH XlA JI0 HEYiTKOT MHOKUHH yHiBepcyMy Uy, 1Mo oci xy;
= (X —x2)I(x)' = x3) =(0,7-0) /(1,57 -0) = 0,445 — dynkuis Ha-
JIEKHOCTI KOOPIUHATH XéA IO HEYITKOT MHOXUHH yHiBepcymy Uy, o
oci xy;
X2, X", X9, X" — mo3HauenHs BXozis IM; F°, Fy, Fro, F™ — mosnauenss

Buxozis IM.

[TepeBipsieMO TOYHICTH anmpoKcHUMAIiii (mificHe 3HaueHH F = X; Sin X, =
= 7 - sin (0,7) = 4,5, a orpumane 3HaueHHs — 3,04), i AKIIO BOHA He
33/I0BOJIBHSIE, TO OOMPAEMO OLTBIITY KUIBKICTD peali30BaHUX OMOPHUX TOUOK. Y
JTAHOMY BHITQJIKy OTPMMaHa JIOCTaTHhO BENIMKA MOXHOKa. AJie K10 oOpaTu

Touky B{x® =10; x5 =157}, To OTpUMyeMO TOUHY BiATOBimb — F® = 10.
e mosicHIOETBCS THM, IO OOpaHa IHTepHOJImiiHA (GopMa ampoKcHMAIIii.

Ilpu mpomy ciix 3BEepHYTH yBary Ha Te, IO MH SIK €KCIIEPTH HAaBiTh He
PO3TIHYH (OopMy JIOTIYHMX (YHKIH HAJIEKHOCTI, 00 BOHH Y BUTIIAL (POpMyIT
I ul Ta b, GesnocepenHbO yBIHIIM B po3paxyHOK. OTpHMAaHy YHCIOBY
BETHUNHY BHXOAY F” [OTIM MOYXHa IepeBECTH B OHO3HAYHE JIIHTBICTHIHO-
noriune 3nauenns: (F* = 3,04) — (crapmmit Tepm FC = 5, pynkuis
HanexHocTi uf =0,61).

Ilpuxnao 4. Couianvnuit cman Ha nionpuemcmei

BBaxaemo, mo couianshuii cman F na nionpuemcmei (yHiBepcym
Ug =0...100 %, miarsictiyHa 3MiHHa «ConCrany, TepMHU-YUCIia FM =0 %:
F¢ =50 %; F2 =100 %) 3anexaTh Bi:

— 3apoo6imnoi naramu %; (yaiBepcym U,;= 0...100 %, ninrsictuyna
3MiHHa «3aprara», TepMU-YUCiIa XlM =0 %; Xf =50 %; XlB =100 %);

— yin na punky Xo (yuisepcym Uy, =0...100 %, miHreicTnyna 3MiHHA

«Llinuy», TepMu-uucia Xg/l =0 %; Xg =50 %; XZB =100 %).
ExcnepT Bu3zHadae 6a3y JaHWX Y BUTIIAII Peaii30BaHUX OMOPHHUX TOYOK
puc. 16.6.
ro 6a3y manux MoxHa BHECTH B Tabn. 16.6, abo maTu AK CyKyIHICTH
NPOLYKLIHHUX [TPaBUII
if x, =0% and x, =0% then F, =0%.
if x, =50% and x, =0% then F, =50%.

if x, =100% and x, =100% then F, =40%.
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Xo=Iimn \F =0% F,=20% F;=40%

X2 =100 %
Fi=0% FF35% F470%
%,°=50% ¢— > 6
°A{X1A,X2A}
M= 0% F,=0% Fg450 % Fy=10p % X; = 3apnnara

X
xM=0% x°=50% x®=100%

Puc. 16.6. PeanizoBaHi OOpHI TOYKH CHCTEMH BU3HAYEHHS COIIaIbHOTO

CTaHy
Tabauys 16.6
ba3a 3HaHb 1J1s1 BU3HAYEHHS COLiAJIBHOTO CTAHY
. %1 0% 50 % 100 %
2
0% F;=0% Fs =50 % Fo =100 %
50 % F4:0% F5=35% Fe=70%
100 % Fi1=0% F,=20% F:=40%
X
2N Fr Em
x,™ o ©
FA
A
S 779
F i F
0 & i RS
X2 1 X1
X]_O X]_A le

Puc. 16.7. Indopmarniitauit Mmogyns

Bximna Touka A{X =60%; X, =30%]} norpamise B MO3MIIO MiX
CYCITHIMH peai30oBaHUMH OTNOPHHMH TOYKaMH, SKi B CYKYIHOCTI CKJIa/IalOTh

JUTA TAHOT TOUKH iHghopmauitinuii modyns IM (puc. 16.6, puc. 16.7). Buxin
OJTHO3HAYHOT HEYITKOI CUCTEMH PO3PaXOBYETHCSI 32 IHTEPIIOJISLIIIHOI (hOPMYJIO0

FA=F°+(Fy —F")ua + (Fp = F*)ug +[F" + F° = (Fy +F )luasty, =
=50 % + (100 % — 50 %) - 0,2 + (35 % — 50 %) - 0,6 + [70 % + 50 % —
—(100% +35%)]- 0,2 - 0,6 = 49,2 %,
ne =0 =x) /(" —x) = (60 % — 50 %) / (100 % — 50 %) = 0,2 —
YHKITiS HATIEKHOCTI KOOPIAMHATH X, 710 HEiTKOI MHOKHHM YHiBEpPCYMY

U, 110 ocl X1;
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=00 —x) (x5 —x3) =(30% — 0 %) / (50 % — 0 %) = 0,6 —

(yHKIIs HAEIKHOCT] KOOPIMHATH X, 0 HEHiTKOi MHOXHHM yHiBEPCYMY

U, 110 ocl x5;

X0, X", X3, X)' — mo3HaueHHs BXozi IM;

F° Fy, Fyo, F" — no3uauenns Buxomis IM.

IepeBipsieMO anmpoKcHMarifo: mpu 3apmiati x;” = 60 % Ta miHax Ha
punky x;° = 30 % couianeHuii cram nopismioe F* = 49,2 %, mo He
CYIIepEeUYHTh MekKaM iH(popMaIiitHoro MoayJIs.

Jnsi neMoHCTpanii MOKIHBOCTel HABSICHOTO aHATI3Y HIDKYEC HABOISTHCS
MIPUKIAIN PALy TpoOieM, siKi MOXKYTh OyTH PO3B’si3aHi 3a JIOIIOMOTOIO
OJTHO3HAYHHX HEUITKHX CUCTEM.

1. CTBOpeHHSI OJHO3HAYHOI HEYIiTKOI CHCTEMH 3 BH3HAYCHHS OLIHKH
cryneHra (y = 2...5) 3aJIe)KHO BiJ TepMiHy Tpalli CTyJeHTa HaJ MarepiallaMu
nekmiit (x; = 0...(20 + 0,5N) rogun). N — mopsiakoBuii HOMEp CTYIEHTa B
Tpyi.

2. CTBOpEHHS OZHO3HAYHOI HEYITKOI CHCTEMH JUISi BU3HAUCHHS HPHOYTKY
¢ipmu (y = 0..N THC. TpH) Bi cobiBapTocTi OMHULI TpoayKIii (x; = 3...(2 +
+ N) rpH) Ta minu Ha puUHKY (X, = 4...(5 + 1,1N)) 3 ypaxyBaHHsIM 3MiHH
roruty. BBaxkaeTbes, mo (ipmMa MOXKe LIIKOM 3a/I0BOJIBHATH PO3TIITHY THH
nonut. N — JOBUIbHE YHCIIO.

3. CTBOpeHHS OHO3HAYHOI HEYITKOI CHCTEMH IS alpOKCHUMAILii JOBLTHHO
BU3HaveHOT1 dopmymu y = f(X1,X2) mpu mapamerpax Bxoxmy (x; = 0...N) Ta
(x2 = 0...N) 3 mepeBipKkOIO TOYHOCTI AMPOKCHUMAIl] I 5-TH JOBIIBHO
obOpanux To4ok. N — IOBiIBHE YHCITO.

4. OTprMaHHS 3a HAJJAaHOKO 0a30f0 3HAHb y BUTIIAIL TAONUIN aHATITHIHOL
3aJISKHOCTI OJTHO3HAYHOI HEUITKOT CUCTEMH PETyIsITopa 30yHKEHHS! CHHXPOHHOTO
reHeparopa Uszs = f(Xq, Xp), e X1 — CTPYM, SKHii BiIa€ThCs TEHEPATOPOM Y
MEpPEXKY; X — KoePilieHT moTy)HOCTi. N — TOBITBHE YHCIIO.

X1 0 50N 100N
X2
0 30 60 100
05 30 50 80
1 30 40 60

5. OTpumaHHS 3a HaJaHOIO 0a30I0 3HAHb y BUIVLIOL TaONMINl aHATITUYHOL
3aJIEKHOCTI OJHO3HAYHOI HEYITKOI CHCTEMH YIIPABIIHHS 3apsOHAM CTPYMOM
akymynsitopa i = f(Xq, Xp), o€ X; — 3apsgHUil CTpyM; X, — Temreparypa
enekTpoiity. N — ToBiTbHE YHCIIO.
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X1 0 50N 100N
X2

0 30 60 100
0,5 30 50 80
1 30 40 60

6. Po3paxyHOK cTpyMy BHXOIy COHSYHOI OaTapei 3aeKHO Bif SICKPaBOCTI
COHIIA Ta TUIomIi OaTapei.

7. Po3paxyHOK IiHH MPOAYKIIIi 3aJIe)KHO BiJl IIHKM HAa CHPOBHHY Ta I[IHH
Ha MaJBO.

8. Po3paxyHOK 3a1e:KHOCTI e()eKTHBHOCTI POOOTH Bif 3apOOITHOI IIaTH
Ta Mpare3/1aTHOCTI.

9. Po3paxyHOK 3aJe’KHOCTI BWTIKAaHHS PiAMHH BiJ DIBHS piIMHH B
€MKOCTI Ta TIOJIO)KEHHS 3aCJIOHKH.

10. Po3paxyHOK MIBHIKOCTI MEPEMIIleHHs BAaHTaXy BiJl CTaHy MallHHH
Ta mpodecifHOCTI BOMisL.

11. Po3paxyHOK 3aJI€KHOCTI BETMYMHH MIEPEMIIICHHS 3aCIOHKH T0adi
mapy Bij TeMIiepaTypH B IPUMIIICHHI Ta 30BHIIIHBOI TEMIIEPATYPH.

12. Po3paxyHOK pOCTy POCIHH 3aJIe)KHO BiJl IHTEHCHBHOCTI IIOJIUBY Ta
TEeMIIEpaTypH.

13. CxuiaiaHHst IporpamMy BU3HAYECHHSI TPAGKTOPIT MOKPOKOBOIO MEPEMIILICHHST
pyXxoMoro 00’€kTa (JTTAJbHHUMH anapaTamMy, CyIHaMH, MMiIBOJHUMH YOBHAMH,
ABTOHOMHHUMH pPOOOTaMH TOIIO) 32 JIONIOMOTOI0 3aCTOCYBAaHHS HEUITKHX
MHOKHMH 3aJISKHO BiJl KOOPAMHAT MOYATKOBOI Ta HUTHOBOI TOUKH, KOOPAUHAT
MEPeIKo)] Ta JaHUX «PaJapHOrO JaT4UKa», SKUH BKa3ye KyTH 00X0ony
HaWOMMKYIOT MepeIIKoaAN 3 BUKOPUCTAHHAM JBOX BXITHMX HEYITKMX MHOXKHH:
HaNpsMKY Ha L (X;); KyTH 00X0ay mepermkon (Xp).

14. Po3paxyHOK 3aJIe)KHOCTI LIBHIKOCTI CyIHA BiJ IIBUIKOCTI BITPY (Xy),
cTany Mops (Xp) Ta XapaKTEPUCTHKU CyTHA (X3).

15. Po3paxyHOK CITO)XMBAHHS ITHBA 3aJICKHO BiJI KOJIMBAHHS TEMIEPaTypH
TIOBITPS B YEPBHI MICSIIi Ta CEpeIHBOTO 3apO0iTKy poOITHHKA B TIOPIBHIHHI
3 BapTICTIO POXKUTKOBOTO MIHIMyMY.
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17. ITEPAIIIMHI METOIU
ONTUMIBAIII
MOJEJEA MATEMATHYHOI'O
IMPOT'PAMYBAHHS
TA OJHO3HAYHHUX HEYITKHX
CUCTEM

PosrystHeMo yHIBepcabHi iTeparliiiHi METOAM, SIKi MOXKYTh 3aCTOCOBYBATHCH
IUIs onTHMi3allii baraToKpuTepialbHUX 1 6aratopakTOpHUX MPOIECIB Y
TEXHIYHUX, TOCTIOAAPCHKIX, (HiHAHCOBUX Ta COIANBbHUX cdepax 3 MUITHKaMH
icHyBaHHs pimenb (/IP), mo oOMexyroTbes JIHIHHUMH 41 HETiHIHHUMU
HEPIBHOCTSAMHU (HENIHIHHOCTI PEKOMEHYEThCS OOMEXKYBATH MaTeMaTUYHUMU
MOZIEIIIMH JIpyroro mopsaky) [68; 70]. 3amaua HeMiHIHHOTO MPOrpaMyBaHHS
Mae€ 3arajJbHHUi BUTTIA

F, (X) —» min; (17.2)
g:(X) <0, (17.2)
ne e=1, 2, ..., E— mopsaxosuii Homep dyHKkiii metu Fe(X);
X ={X1, X2, ..., Xj, ..., Xn} — BEKTOp BXiZTHHX 3MiHHHX;

j=1,2, .., N — INOPAAKOBHIA HOMEP BXiIHOI 3MiHHOT;

i=1,2, .. m-nopsakoBuii HoMep HepiBHOCTI-00MexkeHHs §i(X) < 0.

Po3po0iniennii MeTo OXOIUTIOE TOCTATHRO BETMKHIA 00cAT 3a1a4 (y ToMy
YyHUCIi ¥ 3ama4i oNTHMI3anii MIITHOCTI KOHCTPYKIIiH, ii Macu, 00’emy [8; 9;
11-13]) i mo3Bossie abO OTPHIMATH iTEpamiiHUA PO3B’SI30K, a00 BHUIITUTH
ontuManbHy dacTuHy [P, y kil 3HaXOIUTHCS PO3B’A30K, 3 METOIO HACTYITHOTO
HOro MaTeMaTHYHOTO ONHCYy 100pe PO3BHHEHMMH METOJAaMH IUIAHYBaHHS
EKCIIEPUMEHTIB 400 HEUITKIX CHCTEM.

VY cucremax aBromartm3oBaHoro npoektyBaHHS (CAIIP) Garatokpure-
pianpHicT Ta 0araToakTOPHICTh TEXHIYHUX CIIOPY/I MOSICHIOETHCS HE JIHIIIE
HEOOXIIHICTIO PO3IJISLY BIUIMBY PI3HUX (aKTOpiB Ha iX MILHICTb, ane U
HEOOXITHICTIO onTHMi3amii i BaruM, BapTOCTi, €KOHOMIYHMX IOKA3HUKIB
eKCIUTyaTallii, BIUIMBY BiKy CIIOPYIH Ha HAAIHHICTH TOIIO [8; 9; 11-13].

B3aemHo cynepewinBi QyHKUii MeTH Fe(X) e=12 ..,E HOTpi6H0
Y3TOIUKYBATH 33 OJHHM PO3PAaXyHKOM, ajie Bl)leTHlCTI) TaKOro MiAX0AY €
HE/JOoNIKOM 0araTbOX METOJIB aHaji3y JIHIMHMX Ta HEJNIHIHHUX 3amad
MaTeMaTH4YHOro nporpaMyBanHs. HenomikoM icHyrounx iTepariiiiHuX MeToiB
onTuMizanii HeNIHIMHMX 3a/1a4d € TAaKOX CKJIAJHICTh iX 3aCTOCYBaHHS Y
3B 513Ky 31 3MIHOIO BEJIMYMHU KPOKIB Ta HamNpsMKiB repemimenss B 1P 3
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ypaxyBaHHSIM OOMexeHb (2), BIUIMBY Ha KiHIIEBUI pe3yibTaT MOJIOKEHHS
M0YaTKOBOT TOUKHU Ta BEJIMYMHH KPOKIB repeMimieHHs. Baacinok mporo He
3aBXKIM MOXKe OyTH OTPUMAaHE ONTUMAIIbHE PillICHHS.

Mertoro gaHOTO aHANI3y € YCYHEHHS WX THUIOBHX HENOMIKIB 1 CTBOPSHHS
YHIBEpCAIBHOTO METOIY aHaJi3y Ui IPHUHHATTS ONTUMAIBHUX PIICHb Y
CKJIaTHUX OaraTOKpUTEepialbHUX TEXHIYHUX, TOCIIONAPYMX YU COIaIbHIX
nporecax.

Pozpobnennit MeTox orepye MOAEIAMH, SKi OIHCYIOThCS MAaTeMaTHIHUMH
Bupazamu (17.1) ta (17.2) 3 ypaxyBaHHSIM OI[IHKH ITOKAa3HHUKIB, SKi MOXYTb
JIaTH eKCTIEPTH Ha piBHI iHTYILil. ToMy B KOMOIHOBaHHX y3aralbHEHUX 3a/1a4ax
OKpeMi 0OMEXEHHSI MO’KHa 3aCTOCOBYBAaTH Ha OCHOBI TeOpii OJHO3HAYHHX
HeYITKuX cucteM [57; 58].

Juckpemna cimkieka cnocmepescenns euxody. llonepeqHbo MoKaxemo,
110 3HaueHHs! GyHKuii MeTr F(X) Ha rpaHMIsX AUSIHKY icHyBaHHS pitueHs (JI1P)
3MIHIOIOTBCS B3JIOBXK TPaHUIN ITOCTYIOBO Bix HaMTipmoi 10 HaWMMIIOl
BEJIMYMHY B Mipy HaOJIVDKEHHS 10 TOYKH onTHMyMy. Lle 3py4Ho 3po0uTH Ha
OCHOBI HOMOTpaM, SIKi PO3TIITHYTI B [56] 11 po3B’sI3Ky OaraTOKpUTEpia bHIX
JBOMIpPHHX 3afad JiHIHHOTO MporpamyBaHHs. Lli HoMorpaMu OTpUMYIOTECS
IIJIIXOM 3MIHH BUIBHOTO WIEHA BiJ MAKCHMAJIBbHOTO 3HAYCHHS, SIKE MO3HAUYECHO
mugporo 100 % i Toukoro ‘C’, 10 MiHIMATBFHOTO 3HAYEHHS, SKE ITO3HAYEHO
udporo 0 % i Toukoro ‘O’ (MU PO3MITHEMO HOMOTPAMH JIHIIE ISl OJHIET
oyukuii metu F(X)- puc. 17.1). I3 puc.17.1 BHIHO, 1110 HA MEKEBHUX TOYKAX
0, A, B, C, D, E ninsuku icCHyBaHHS pillicHb, SKa BUALICHA CIPUM KOJILOPOM,
(yHKIIISE METH TOCTYMOBO 3MiHIOEThCs Bif 0 % mo 100 %.

100 %

~

0%

Puc. 17.1. 3mina 3HaueHs GyHKuii MeTn F(X) Ha rpaHMISIX OiSIHKY pillieHb
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TakuM 4MHOM, SIKIIO OTPUMATH KOOPIUHATH DSy TOYOK Ha TPaHMII
iICHyBaHHS pilleHb, TO CEepeJ HUX MOXXHA BHAUINTH YacTKy TOYOK 3
HaininmMu 3HadeHHsMu QyHKii metu F(X). Lle cTrocyerbes sk 3amau
JIHIKHOTO TPOrpaMyBaHHs, Tak 1 3a/1a4 HEJIiHIMHOIO MpOrpaMyBaHHs, IUIs
SKMX BBOKAEMO, 110 iX TOYKA ONTUMAJILHOTO PO3B’ 3Ky 3HAXOIUTHCS 330BHI
JIP. Ins po3B’si3Ky 3a/1a4i BBOAUMO OUCKPEMHY CIMKIGKY CROCHPEMCeHHA

6uxody y surnsi npsmoi MS (abo X amst oci x;) Ta npsmMoi KS (a6o X5

IUIA OCi Xp), HA AKI MPOEKTYEMO AWUCKPETHI (UM IUIOYHCIIOBI) 3HAYCHHS
ochoBUX KoopauHat {Xi; Xo} (puc. 17.1). Mu HOBUHHI pO3paxyBaTH TOYKY
TIepeTUHY KOXHOI padianvHoi ninii cnocmepexycennsa (BOHH TIO3HAYCHI
mdpamu) 2-6 3 MmoxxmBuME oBepxHsmu 1P ycix mepisHocTeid gi(X) < 0,

cepeq HUX 06paTH HaliMeHIIi 3HAUEHHSA KOOpAMHAT {X, ; X3 } i ;Ans Hux

po3paxyBaTH yci 3amaHi GpyHkuii Mmetd. Lle 103BoJIsE BUMITUTH CYKYITHICT
TOYOK 3 HAMIINIIMMU 3HAa4eHHAMHU (DYHKLIT METH 1 4epe3 iX KOOpAMHATH

T. T :
{X; X,} BU3HauuTH onTHManbHy 4acTKy /IIP 3 po3yMHHMM KOMIIpOMicoM

MK KpuTepissMu. TakuM YMHOM MOJKHA PO3TIISIIATH HABITh JESKHHA Kiac
neBurykimx J{IP. KinbkicTs oceil milouncioBUX KOOPIWHAT CHOCTEPEKEHHS

_ c c . . . . .
{MS, KS} = {x’, X;} mopiBHIO€ KimbkocTi 3MiHHUX Xj. SKIIO IO Yep3i
o0upaTu cimkieKy cnocmepedicenHs, s K01 3HAYSHHsI xjC HE 3MIHIOETHCS 1
JIOPIBHIOE MAKCHMYMY (chm = bj), To onTEMyM (YHKI{T METH MU PO3IIYKYEMO

mpu 3mini X, CIiTKIBKH CHOCTEpEKEHHS BUXOMY JUIS TPUMIPHHUX 3a1ad
i y

CKJIAIA€THCS 3 TPHOX IUIOLIMH, ISl YOTHPHOXMIPHUX 3aad — 3 YOTHUPHOX
riNepIuIoNyH 1 T. .
SIKIIO CITKIBKY CIOCTEpEKEHHsS PO3MICTHTH Ha OocsAX X;j (3aMicTh IiHii

MS, KS), To 3amicTb 3aranpHOi TOYKH ch =0 nmns pamiadpHUX JTiHIA Tpeba

BHKOPHCTATH 3arajibHy TOUKY S IpH X(j:m = b (puc. 17.1).

Ha mouatky po3paxyHKiB OCHOBHY BiCh CIIOCTEPEKEHHS AOMLTEHO 0OMpaTH
1011 KyToBO1 Touku oceit Xj JAIP 3 Haitminmmmu 3HadeHHsIME QyHKIIT MeTH.
MosxiBa opraHizallisi BUIIaAKOBOI'O MOLIYKY ONTHMYMY IO CITKIBII ch,
sKa, NOPIBHAHO 3 Xj, MOKE MAaTH HaBiTh iHIIY MeTpuky. Hymepariito miHii
CIIOCTEPEKEHHS MOXKHA BUKOHYBATH 3a 1iourncioBoro marpuiero V[1...(b; +
+ by +1); 1..(bs + 1); ...; 1...(b, + 1)] y HanpsiMKax: Bix oci X; 10 Oci xp, a
MOTIM B3JIOBX OCEH X3, ..., Xn B «HYJIsD» 110 D3, ..., by

Ilpuxnao. Posrnssnemo 3anaqy JIII 3 ogniero GpyHKUiero MeTH
F =8x, +3X, +2x; +3x, = max; (17.2)

95



8%, +2X, +3x%; <2000, (17.3)
6%, +2X, +3x%, + X, <800; (17.4)
15%, +3X%; +2x, < 200; (17.5)
X, 20, j=1234
3 ONTUMATILHUM PIlICHHSM, OTPUMAHHM 3a CHMIUTEKCHHM MeTozoM: F = 1350;
™ =0; x;” =350; x=0; x;™ = 100.

CKopuCTaEMOCh BIIOMUMH JIaHHMHU 3 aHAJITUYHOT TeOMeTpil:
—  pIBHAHHSAMH IUIONIMH Yy Biapi3kax 3 HepiBHocTeil (17.3)-(17.5) y

BUTJIIAII
X, X X X,
R ey (17.6)
Qi Ay 8y Ay
Je Ay, i, 8si, 84i — 3HAYCHHSI BiJPI3KiB, sKi Bijcikae miommuna (17.3)-(17.5)
Ha ocax {Xi; Xo; X3; Xa}; 1 = 1, 2, 3 — MOpAAKOBHIT HOMEP HEPIBHOCTI

(17.3)-(17.5);

—  pIBHSHHSM IPSAMOI JiHIT CHOCTEpEXEHHS, KA MPOXOAUTH Yepe3
mouatok koopauHat oceir {X; = 0, X, = 0, x3 = 0, X4, = 0} ta Touky
P(x", X5, X§, X{) Ha ciTKiBIli criocTepekeHHs

X _X _ X _ X

K6
i no3BoJsie i Oynb-skoi GyHkIii ooMexenns (17.3)-(17.5) (miniiiHOT UM
HeJHIHHOT) BU3HAYMTU 3HAUEHHS OJIHIET 3 KOOpIWHAT Xy MEPEeTHHY i€l
panianpHOI TipsiMoi JtiHii 3 moBepxuero ([P 3a paxyHOK 3aMiHM B 0OMEXEHHSIX
(17.3)-(17.5) ycix iHmuxX 3MIiHHMX Xj Ha OJHY 0OpaHy 3MiHHY Xy 3a
piBHOCTSIMH, sIKi oTpuMaHi 3 (17.7)

17.7)

X5 X,
X; =—c— (17.8)
X
—  (opMyIor0 KoopAMHATH NepeTuHy npsiMoi JiHii (17.7) 3 mionmHoro
(17.6)
x¢
Xj, = Ai—‘ (17.9)
C C C C
e Ai :i+xi+xi+xi_
i & 8y Ay

MHani rinepmomun (17.3)-(17.5) nepeHocumo B T1abn. 17.1 Ha ocHOBI
bopmynu (17.6).



Jaui rinepniiomun-HepiBHocreii (17.3)-(17.5)

Tabauys 17.1

HepiBHicTh A i A i
3 250* 1000 666,6 0
4) 1333 400* 266,6 800
(5) 133,3 0 66,6* 100*

Jiama3oH 3MiHH XJ-C = 0..b; =0...400 moxHa OpaTH NOBINPHUM IS

PI3HUX OCell CIIOCTEPEKEHHS, 1 HOTO CITiT PO3TIISIATH JIUIIE SIK HEOOOB’ I3KOBHI
JI0 BUKOHAHHSI HaMip BU3HAYCHHS TOYHOCTI, 00 TIPH MPaKTHYHUX PO3pPaxyHKaxX

BHUKOPHCTOBYIOTHCSI JIMIIIE OOpaHi MOXKJIMBI KOMOiHAIIT BeMn4nH xf.

Jani po3paxyHKiB HaBeneHi B Tabm. 17.2. V m. 1-4 tabn. 17.2 Bu3HaueHi

GyHKIIT METH Ha OCSX X1-X4, 3 SIKUX HAWIIMIINM € 3HAYCHHS (YHKIIT METH

FO(xT; x5 x5 xg) = FS(0; 400; 0; 0) = 1200 Ha oci x;.

Tabnuys 17.2
Pospaxyuku 3Ha4eHb pyHkuii Mmern 3agadi (17.2)-(17.5)

Koopaunatu T T T T
e O, 66, x8) A Xii Xi Xi Xai F
1 (400; 0; 0; 0), Bich X; 1,6 250 0 0 0
3 133,3 0 0 0
3 133,3* 0 0 0 1067
2 (0; 400; 0; 0), Bich X, 0,4 0 1000 0 0
1 0 400* 0 0 1200
0+ Ab 0 ) 0 0
3 (0; 0; 400; 0), Bicb X3 0,6 0 0 666 0
1,5 0 0 267 0
6 0 0 66,6* 0 133
4 (0; 0; 0; 400), Bich X4 0 0 0 0 0
0,5 0 0 0 800
4 0 0 0 100* 300
5 (100; 400; 0; 0) 0,8 125 500 0 0
1,75 57,1* 228* 0 0 1141
0,75 133,3 532 0 0
6 (0; 400; 100; 0) 0,55 0 727 182 0
1,375 0 291 72,7 0
1,5 0 267* 66,7* 0 933
7 (0; 400; 0; 100) 0,4 0 1000 0 250
1,125 0 356* 0 89* 1324
1 0 400 0 100
8 (100; 400; 0; 100) 0,8 125 500 0 125
1,875 53,4* 213* 0 53,4* | 1229
1 100 400 0 100
9 (0; 400; 100; 100) 0,55 0 726 182 182
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3akinuenns mabauyi 17.2

2,625 0 152,3* | 38,1* | 38,1* 647
2,5 0 160 40 40
10 | (0; 400; 0; 200) 04 0 1000 0 500
1,25 0 320 0 160

2 0 200* 0 100* 900

OCHOBHUII IPUHIUI TOUTYKY TOJISATaE B TOMY, IO HABKOJO 3HaHAEHOL
TOYKH 3 HAWIIMIIM KOMIIPOMICOM MDK (PYHKIIISIMH MeTH Tpeba oOCcTexyBaTh
yci CyCiZHI TOYKH Ha onTUMyM. Ile 103BoJsie A00 BU3HAYMTH HOBY, KpaIly
TO4YKY, a00 BHU3HAUWTH onTUMaiibHy 4actky J{IP, abo otpumary itepauiiiHuii
po3B’s130K 3ajaui. Y Tabn. 17.3 Mu oTpuManu Haiminmy (yHKIIIO METH

F(x'; %35 x5 x;) = F(0; 356; 0; 89) = 1324. V 3aranpHoMy MaHi 6axaHo
BUKOHYBATH PO3PAXyHKHU MPHU BETUKUX KPOKaX KOOPAHHAT XJ.C, a moTim

CKOPOYYBATH LI KPOKH HABKOJIO TOYKH ONTHMAIBHOTO PIIlICHHSI.
Sxmo sikace HepiBHICTB 3 (17.3)-(17.5) € HeNiHIKHOIO 1 Mae, HATIPUKIIAT,
BUTJISIT

X2+ X2 + X5 +x; <20 000, (17.10)
TO JUI BU3HAYEHHS KOOPIMHATH MEPETHHY MpAMOT JTiHil X, 3 TOBEpPXHEIO
OIP 3 (17.7) otpumyemo
C (o} (03
X X X
T _ 2 T T _ 3 T T _ ™M T
Xy =X o Xg =—nX , X =X (17.11)
Xl 1 Xl

i mizcraBnsemo ix B (10), 3BiAKH BU3HAYAEMO X, 3 PiBHAHHSA
O+ ) + (%) +(x)*1/I04)* + Ab)] = 20 000,
ne Ab = 0,00001 — wTy4HO A0/aHA BEIHYWHA, SIKA HE MMOBHHHA CYTTEBO

BIUIMBaTH Ha TOYHICTh PO3paxyHKIiB (I MOKHA 3aMIiHWUTH JIOTIYHHUMH

YMOBaMH).

IToTiM po3paxoByeMoO iHIINI KOOPAWHATH 3a aHAJIOTIYHHUMH (POpMyIIaMu
(17.112).

Jn1s BU3HAaYEeHHS ONTUMYMY 32 METOJIOM MPSMOTO MOMIyKy (6e3 0OMexeHb)
38/1aMOCsI 3HAYCHHSIMU YHIBEPCYMIB BXIJIHMX 3MIHHMX 1 (JUICHHSIM pajliaibHuX
BIZIPI3KIB CHOCTEPEKEHHsI, HANPHUKIIAJ, 32 METOJIOM «30JIOTOTO MEPETHHY
[6; 38; 49]) BU3HAUAEMO ONTHUMAJIBHI TOYKH 3 HACTYITHUM a00 3MCHIIICHHSIM

YHIBEPCYMIB 110 1X KOOpIHHATAX, a00 3MEHIICHHSIM KPOKIB I10 xjc. MosxHa

TaKOXX OTPUMATH PO3B’SA30K, KO (HYHKIN{ METH HaJaTH BUTIIAI PIBHOCTI 3
JesSKUM 3HAYCHHSAM BUTFHOIO WICHA 1 pO3MIAAATH ii SIK MOBEPXHIO, 3 KO0
TIEPETHUHAIOTHCSI JTiHIT CIIOCTEPEIKEHHS.
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SIK BiToMO, OKpeMHii KJIac METOIB ONTHUMI3allii CKIaat0Th METOH TPSIMOTO
momryky (tumy Xyka-JDxusca, Hennmepa-Mina, aBincona-®merdepa-Ilayena
Ta iH.), K1 PO3IIANAIOTh (PYHKI[IF0 METH 0e3 0OMEKeHb. SIKI0 MU mpu
3aCTOCYBaHHI palialibHUX NPSIMHUX CIIOCTEPEKEHHS 3a1aMOCs 3HaYCHHIMU
YHIBEPCYMIB BXiZIHUX 3MIHHHUX, TO (3Hato4uu (YHKIIT METH Ha MOYaTKax Ta
Ha KIHIMX YHIBEpCYMIB) JJIsl KOKHOI paiaibHOI JIiHIH CHOCTEPEeKEHHS MU
MOEMO BCEpeIuHI pifiaJbHUX Bigpi3KiB CIIOCTEPEKEHHS 32 METOJOM
«30JIOTOTO MEPETHHY» BH3HAUYMTH KOOPMHATH TOYOK 3 HAMIIIIIINM 3HAYCHHIMU
BUITyKJIMX YX yBIrHEHWX (DYHKIII METH 3 HACTYITHUM YTOYHCHHSM YHIBEpPCYMIB
mo nux koopamHatax [49]. [Ipu mepemimieHHi B3J0BX 00OpaHOi mpsMol
CIIOCTEPEIKEHHSI 3MIHIOIOTh OJHY 3 KOOPAMHAT Ta IO Hill epepaxoByIOTh YCi
3Ha4YeHHS KoopauHar 3rigHo 3 (17.9); oTpuMani KOOpAMHATH BUKOPHCTOBYIOTHCS
y (GyHKUil MeTH, 1 32 METOIOM «30JI0TOTO TIEPETHHY» BH3HAYAIOTH KOOPIMHATH
TOYOK 3 HaWIINIIUM 3Ha4eHHsM QyHKuii Metu. st HemiHiHUX (QyHKIINA
MeTH € HeOe3IeKa MOTPANUTH B JIOKAIEHUNA ONTHMYM.

[Mpunycrumo, o noTpiGHO MiHIMI3yBaTH (YHKIIIIO

F(X X3 55 %) = (9—%) +(1—X%,)" + (20— %,)* +(4—x,)°,  (17.12)
ae XP =0 x™ ™ x"3={3; 1, 20; 4}.

s mporo excnepT 3amae 3HaueHHs yHiBepcyMiB Uy = 0..10; Uy, =
0...40; Uy = 0..100; Uy, = 0...60; i mounHae BUKOPUCTOBYBATH METOI
«3osotoro niepetuny». s nesikoi npsimoi P(by; by; bs; by) = P(10; 40; 100; 60)
eKCIIepT po3riisiaac 3HaueHHs (QYHKL{i MeTH B 4oTHpboX Toukax: P;(0; 0; 0; 0),
P4(3,82; 12,72; 38,2; 22,92), P3(6,18; 24,72; 61,8; 37,08), P4(10; 40; 100; 60).
3HayeHHS KOOPAMHATH Xy, PO3PAXOBYETHCS 3TIAHO 3 METOJOM «30JOTOI0
TIepPeTUHY», a TOTiM 3a (opmyIoro (17.9) mepepaxoByrOTh iHIII KOOPINHATH
TOYOK Ha MPsIMil CIIOCTEPEKEHHSI 3 HACTYITHUM BU3HAYCHHSM (DYHKIIIT METH.
OtpuMaHi TOYKH 3 JIMIIUMHU 3HAYEHHSAMH (DYHKIIT METH BHKOPUCTOBYHOTHCS
JUIS. CKOPOYEHHS YHMCJIOBUX 3HaueHb yHiBepcyMmiB. [loyaTok po3paxyHKiB
mokaszaHwuii y Tabmn. 17.5.

Tabnuysn 17.5
OnTumizauis ¢pynkuii (17.12) MeTOa0M «30J0TOr0 NMEPETHHY»

Ne X1 X2 X3 Xa F(X)
1 0 0 0 0 416
3,82 12,72 38,2 22,92 803
6,18 24,72 61,8 37,08 4257
10 40 100 60 17118
2 0 0 0 0 416
2,36 9,44 23,6 14,16 199
3,82 12,72 38,2 22,92 803
6,18 24,72 61,8 37,08 4257
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Bucnoeku. 1. Po3risiHyTi [1Ba yHIBEpCalbHI iTepalliiiHi METOIM ONTUMI3aLil
3a1a4 T KUTbKOX (DYHKINH MeTH mificHux 3MiHHuX Fo(X) — min, X = {Xg;
Xo; o Xnp, €=1,2, ..., E:

—  MeTOJ 3 BUKOPUCTAHHSM pajiaJIbHUX JIIHIH CIOCTEpEKEHHs, 3
obmexennsmu gi(X) < 0, i =1, 2, ..., M, KU MOXKE 3aCTOCOBYBATHCH Y
BHITIAIKY HAasIBHOCTI JICSIKOi HEBUITYKJIOCTI MHOXUH JI1P;

—  METOoJ MpsIMOTO TOUIYKY 3 BHKOPHCTAaHHSM padiallbHUX JiHIH
CrIoCTepe)XeHHs, 0e3 ypaxyBaHHS OOMEXEHb NMpPHU 3aBJaHHI MAaKCHMaJbHO
MOJKJIMBHX YHIBEPCYMiB BXiTHUX 3MiHHUX;

2. Metoan O3BOISAIOTH ONTUMI3YBaTH 3amady abo 3 OnIHI€0 (PYHKITIErO
MeTH, a00 OTpUMATH ONTHMYM 3 PO3YMHHM KOMIIPOMICOM MK KiTbKOMa
¢bysKIisIME MeTH. BoHM 06pe mprcTocoBaHi 10 TMOMIYKY ONTAMYMY BHITAIKOBIM
YHUHOM, IO3BOJIIIOTH POOMTH CKOpOdeHHWil mepedip ycix KOMOIHATOPHHX
MOXITMBOCTEH MO KOOpAMHATaX 3 MOXKJIMBICTIO JUCKPETHOI 3MIHM KpOKIB
HOIIYKY.

3. BUKOpHCTaHHS METOJIB OJHO3HAYHUX HEYITKUX CHCTEM JIO3BOJISIE
po3risimaTH 3anadi onTuMizanii 3MIIaHOTO XapakTepy, KOJM 4acTKa
XapaKTEePUCTUK CHCTEMH BCTAHOBJIIOETHCS EKCIIEpTaMU a0 Ha PIi3HHMX PIBHSX
JIUCKPETHOCTI (10 OTPUMAaHHS «TOYHOTOY» 1TePALiHHOrO PIlICHHS 33 OJJHUMHU
3MIHHMMH Ta JUCKPETHOTO 3a IHITUMHY 3MiHHUMH), 200 Ha piBHI iHTYIwI.
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18. IMCKPETHI METO1U
ONTUMIBAIII
3AJJAY MATEMATHUYHOI'O
IMPOI'PAMYBAHHSI

MeToI0 IaHOTO aHaNi3y € CHPOIICHHS PO3PAaXyHKIB MPU JUCKPETHOMY
mporpaMyBaHHI Ta po3poOKa YHiBepCalbHUX ITEpamiifHUX METOMIB IS
onTHMi3amii TIHIHHUX YK HENIHIMHUX OaraToKpUTepiaJbHUX IPOIECIB 3
MaTeMaTHYHOIO MOJIEIUIIO Y BHTILIL

F, (X) > min; g;(X) <0, (18.1)
ne X ={Xy, Xz, ..., Xj, ..., Xn} — BeKTOp BXinHuX 3miHHNX; €=1,2, ..., E j=1,
2, ., N i=1 2, .., m— nopaakosi Homepu (yHkuiii Metu F¢(X),

3MIHHHX Xj Ta HepiBHOCTei-0OMexeHb gi(X) < 0, BKIFOYaro4d OHO3HAYHI

HEYiTKi 0OMexeHHsI [68].

Juckpemna cimkieka cnocmepeiceHns euxoody. SIKIo 3MiHIOBaTH
3HAUYCHHsI BUIBHOTO wWwieHa ofHiel GyHkuil metn F(X) Bix MakcuManibHOro
3Ha4eHHA (BOHO nozHaudeHe mugporo 100 % i roukoro «C» — puc. 18.1) no
MiHIMaIbHOTO 3Ha4eHHA (BOHO Mo3HaueHe nudpporo 0 % i Toukoro «0»), To
oTprMyeMo HoMorpamy. [TomiOHI HoMOTpamMu po3MISHYTI B [56] 71 po3B’sI3KY
OaraTokpHTepiaJbHUX ABOMIPHUX 3a/1a4 JiHIHHOTO MporpamyBaHHs. Takum
YMHOM, Ha MEXKEBHX TOUKaX AUISHKW icHyBaHHs pimenb ([IIP), sika BumgineHa
cipuM KOJIbOPOM, (DYHKIIISI METH TOCTYIIOBO 3MiHIOEThCs Big 0 % 10 100 %.
SIKII0 OTpUMAaTH KOOPIMHATH Psy TOUOK HA TPAHMIll ICHYBaHHS pillleHb, TO
CYKYITHICTh KOOPJMHAT TOYOK 3 HAIUIIMIIMMHU BEIMYUHAMHU (DYHKI[H MeTH
n03BoJsiTh BUAIMTH B JIP onTuManbHy MHOXMHY To4oK. Lle crocyerbes
3aja4y JIHIKHOTO Ta HEJIHIHHOTO MpPOrpaMyBaHHs, JUIS SIKUX ONTHMalbHa
touka pyHkii metu F(X) 3Haxomurses 3308Hi {IP.

PosrisiHeMo [1Bi duckpemmi cimkieku cnocmepedceHHs oceil Ha TPUKIIai
nBomiproi momenmi (pue. 18.1). st mporo ocsm {Xi; Xp}, SKi iCHYIOTBH
HapajesibHO, YBOJMMO JIOBUIbHY IOTIOMDKHY UIIOYUCI08Y OUCKPEMHY CUCHEMY
Koopounam cnocmepescennsn {Y1; Yo} 3 BIACHOIO METPHUKOIO, SIKa OXOILTIOE
0 OCSIX {Xy; Xo} AUTAHKY icHyBanHs pintens 0ABCDE (Bona momidena cipum
KombopoM). JluckpetHicth oceit {yi; Yo} y AaHOMY BHITAIKy O3HAYAE, IO
KOJXHA OJIHA LIUIOYMCIIOBA OIMHUIIA OCi Yj MOXeE BMIIIyBaTH OIMH 3 HACTYITHHUX
BapiaHTIB 3Ha4YeHb Jiala30HiB BiAMOBIIHOT HENINOYHUCIOBO] KOOPIHHATH X;:
Oynp-Kkuid miama3oH yucen (UiJIOYHCIOBUN UM HEIIOYUCIIOBHI), 1poOoBe
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YKCIIO, 1IJIOYMCIIOBY OJMHHUINO (Il YMCIIOBI Jiaria30Hu MOXYTh OYyTH Pi3HUMHU
JUIsl pi3HUX Ocel Yj). MokHa BBayKaTH, IO LJIOYMCIIOBUM 3HAYEHHAM TUCKPETHOT
CHCTEMH KOOpAHMHAT crioctepeskeHHst {Yi; Y»} OJHO3HAYHO BiAMOBIIAIOTH
JIMCKPETHI HEIlJIOUMCIIOBI 3HaYeHHs oceit {X1; X2}, AKi OyaeMo momidaTH sk

{x7; x;}. To6TO AUCKPETHY CHCTeMY KOOpAMHAT criocTepeskeHHs {Y1; Yo}

MOKHA TaKOX PO3TIISIIATH 5K [IIOYHUCIOBI MOPSAAKOBI HOMEPH JTUCKPETHUX
3HaUYeHb oceit {Xi; Xo}.

Y2 /P X Fx)
41 A 0% 25% 750° 75% 100%
~ - - . - - S

2T
- ~
2 |
1 >~
07 .
0 ! MRl LTTTY P L S
o J-'.. e T 6T 5.,\13? Vi
0 1 2 3 4~

Puc. 18.1. 3mina 3nauens ynkiii metn F(X) Ha TpaHHIISIX TiTSIHKHA pillleHb

[MapanensHo ocsiM {Yi; Yo} MPOBOIUMO TEPITY OUCKPEMHY CImKIGKY
cnocmpedceHHs oci Y1 'y BUTTIAL IpsiMoi AS Ta ApYTY OUCKpemHy CImKIBKy
cnocmpexcenns oci y BUriani npsimoi ES i oci Y,, Ha sIKi IPOEKTYIOTHCS
[IIOYMCIIOBI 3HAYCHHSI OCBOBHX KOOPAMHAT crioctepexeHHs {Y;; Y.} Ta

HEIITOUNCIIOBI TUCKPETHi 3HaueHHs oceil {Xy; Xo} y Burmami {x_; x5'}.

IlokazaHi MyHKTHPOM npami NiHill cnocmepexceHHsA B KOOPIUHATHIN
cucteMi {Y1; Yo} (BOHH IPOXOSTH MapalelibHO N0 oceld koopauHat {Yi; Yo}
i mosnaueni uupamu 0'...4T s oci y; Ta 5'...9" st oci Y,) mepecikaroTh
nosepxHio JIIP ta citkiBky crioctepexentst ES ta AS. BHacniiok BUITYKIIOCTI
JIP Mu 3aBxkau OyaeMo MaTH JIMIIE OJHY TOUYKy HepeTuHy rpanumni 1P
KOKHOIO OKPEMOIO IPAMOIO JiHieto crioctepexents 0'...9" (ane, K 6aunmo
3 puc. 18.1, IP Moxe MaTé W AeAKy HEBHITYKIICTh (pOpMH, i OJTHAKOBO
MOJKHA OTPUMATH JIMIIE OJHY TOUKy neperuHy rpanuui JIP). Takum unHoM
MOJKHA PO3MJISAIATH HABITh JCSIKHUI Kiac HeBUMyKiux J{IP.

KoskHa CITKIBKA CIIOCTEPEKEHb CKIIAAAETHCS 3 JUCKPETHOT CUCTEMH MPSIMHX
niniii cniocrepesxenns (0'...47 s oci y; Ta 5.9 s oci Ys), KoXHa 3 SKHX
nepecikae J[IP B onuiii Touni. Bu3sHaueHHs KOOpIMHAT LI€T TOUKHU O3BOJISIE
po3paxyBaTd yci (YHKLIT METH Ta OLHUTH HAIPSMOK PyXy A0 IX B3a€MHOI'O
Y3TOJDKEHHS.

102



V 3aranbHOMY BHIIQIKY U BEKTOPA BXIAHHUX 3MIHHEX X = {X1; X2} ...; Xm}
MU TIOBHHHI BUIUTUTH OIHY PO3PAXYHKOGY Gicb (Hanpukxnad, 6icv Xxi); 3
obomexens (;(X) < O npu 3amaHnx (iKCOBAaHMX TUCKPETHHX 3HAYEHHSIX

{x5; X$;...; xS} pospaxyBaTH X;; i cepesi OTpuMaHuX i = 1, ..., M 3HaueHb
X1; obpatH ii HaitmeHTy Beuauny X, . Hepignicmo, aka ne émiwye xi, ne

Oepe yuacmi y eusHaueHHi 1020 3HAYEHHs, alle GUKOPUCHOGYEMbCA 6
PO3PAXYHKAX 0N NepesipKu, uu 0OMpPUMyCcmbCa HEPieHICMb nPpU THUIUX

3adanux snawennax koopounam {x5; X5 ; ...; X°}.'V pesynsrati Mmu otpu-
My€MO TOYKY MEpeTHHY HpsMoi JiHil crocTepekeHHs 3 mosepxHeio 1P
XT ={x; x5;...;xS}. Jlna wiei Toukn Mu TIOBMHHI po3paxyBaTH yci (yHKIIi
Mertu. Lle 103BoNIsIE BUIUTUTH CYyKYIHICTh TOYOK 3 HAWNINIIFMHU 3HAYCHHAMHA
¢GyHKIIi MeTH i gepe3 X KOOpAWHATH BH3HAYWTH MHOXHUHY 1P 3 pozymMHMM
KOMITPOMiCOM MiXK KPHUTEPISIMH.

TakuM YHHOM, CITKIBKa CHOCTepekeHHS ES BHKOPHCTOBYETHCS, SKIIO
00HpaeThbCs OCHOBHOW 8ich cnocmepedcenHsn Y, (TOOTO PO3paxOBYETHCS

KOOpIMHATA X, TIPH 3a[aHUX 3HAYEHHAX X5 ). JIs IIbOTO 3aCTOCOBYIOTHCS
npsimi crioctepeskenns 0.4 MiICTaBIAEMO B OOMEKEHHs-HEPIBHOCT] 3HAUCHHS
Yy, = X5 =0onst i cepe KilbKOX OTPMMAHKX 3HAYEHb TSl PI3HHX HepiBHOCTEI
00MpacMo HaMEHIITy BETUUUHY XlT . ng orpumaHoi TOUKM 3 KOOpAMHATAMU
{x]; x5 }pospaxosyemo yci dymxuii metn F,(X).

CitkiBka crioctepexxeHHs: AS BUKOPHCTOBYETHCS, SIKIIO OOMPAaEThCs

ocHO6HOI0 6ich cnocmepedicenns Y, (PO3PAXOBYETHCA KOOPAMHATA X) TIPHU
3a7aHUX 3HAYEHHAX X, ). JUTA 1bOTO 3aCTOCOBYIOTBCS MPSAMi CIIOCTEPEKEHHS

5'..9": migcraBnseMo B 0GMEKEHHS-HEPIBHOCTI 3HAUEHHs Y, = X_ = CONst
1 cepell KiTbKOX OTPUMAaHHUX 3HA4YCHb Ul PI3HUX HEPIBHOCTEH oOMpaeMo
HallMEHILy BEJIMYUHY X; i oTpuMaHOl TOYKM 3 KOOpAMHATaMHU {ch ; X;}

po3paxoByemo yci GpyHKItii MmeTa Fe(X).
KinpkicTh 0Ocel 1117704MCI0BUX KOOPIHHAT CIIOCTEPEKEHHS Yj NOPIBHIOE
KIJIBKOCTI 3MIHHHX X;. IIpn 11boMy [U1s1 aHaJTi3y MO>KHAa OOMpaTH JIMLIE OJHY

OCHOGHY 6icb cnocmepediceHna Y, JUlsl IKOT PO3UIYKY€EThCsl 3HAYEHHs X}, a
see . o . C
onTUMyM (YHKUIi METH MM PO3IIYKY€MO IPU 3MiHi iHIIMX 3HA4Y€Hb X .

CiTKIBKa CIIOCTEPE)KEHHS BUXOIY I TPHMIPHHX 33/1a9 CKIIAJA€THCS 3 TPHOX
IUIOLIMH, Ul YOTUPBOXMIPHUX 33/1a4 — 3 YOTUPHOX TINEPIUIOMMH 1 T. 1.
OxHy 3 IMX IJIOLIHMH, SIKa HaJEXUTh BIAMOBIAHIN OCi, MOXHa O0OUpaTH
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IS PO3paxyHKiB: CYKYMHICTh iX DUCKPETHHUX KOOPAWHAT y BUTIAII
X7 :{Xf;...;x};...;xf} HaJae MOXJHMBiCTb 3a HepiBHocTsMH (;(X) <0

BU3HAYUTH HAaIMEHIIy KOOPJUHATY X}.

INounHaty pospaxyHKH OakaHO 3 KyToBOi Touku ocei X; HIP 3
HAWTIMIIAMHA 3Ha9eHHAMA QYHKIIH MeTH. MOIIHBa OpraHi3allisi BUIIaAKOBOTO
HOIIYKY ONTUMYMY IO CITKiBIIi Y.

TakuM 4MHOM, KOXKHA L[UIOYHCIIOBA IOBEPXHs CIIOCTEPEIKEHHS Yj Ma€ Ha

. T
noBepxHi J{IP: TOouKy mepeTnHy 3 KOOpIMHATaMH CIOCTEpEeXeHHS X =

{ch : XzC Do XJT; - ch } uinourcsoBi 3HAYEHHS KOOPAMHAT TOUKH TIEPETUHY
T.
j 1
HEIUUIOYNCIIOBUM); 3HAYCHHS yCiX (YHKLIH METH [UII TOYKH MEPEeTHHY 3
rpanunero 1P Fq(X).

VY pe3ynbTaTi MOXHa BHIUINTH CYKYIHICTh TOYOK 3 HaMIINIIUMHU
3HAYEeHHSIMU (QYHKIIIT METH 1 4epe3 1X KOOpIMHATH BUIUIMTU Ty ONTUMAIIBHY
MHOXUHY To4oK JIIP, sika Mae mimmni 3HaYeHHs QYHKIIH METH 3 pO3YyMHUM
KOMIIpoMicoM MiK HUMH. O4eBHIHO, 1110 PO3paxyHKH Oa’kaHO MOYMHATH 3
KyTOBOi TOYKHM Ha ocsix {Xi; X,}, fka Mae Haiikpaiie 3Ha4YeHHsS (YHKIIi
METH, 1 3 3yNMHKOI0 PO3paxyHKiB MPU MOTIPIIEHH] 3HaYeHHS QYHKIIT METH.
ToOTo MU He MOBUHHI MEPETIAAATH YCI MOXKIUBI KOMOIHAIIT 32 3aJaHIMHU
koopauHaTamu {Y1; Ya; ...; Yn}-

Jst CyKyITHOCTI TOYOK 3 HAMMIIIIMMH 3HaYeHHSAMH (DYHKIIi METH MOXKHA
OTPUMATH MaTeMaTHYHy MOJICIb 32 METOZIOM HalMEHILMX KBAJPATiB, IUTaHYBaHHS
eKCIIePUMEHTIB, OJHO3HAYHUX HEUITKUX cucteM [57; 58].

rparmmi JIP YT = {y&; yS: ...;x]; ...; Y} (tyT 3Havenns X]T 3BMYANHO €

Binomo, mo okpyrnenns X; y Bextopi Y' = {yss yzc;...;XJT; LYY
J0 HaWOIMKYOro IUCKPETHOIO 3HAYCHHS MOXKE HE JaTH ONTUMAIBEHOTO
JUCKPETHOTO PillICHHs. Pa3oM 3 THM CJIi[1 CKa3aTH, 1110, SKIIO0 BOHO MOXE HE
JIaTH TOYHOTO ONTHUMAJBHOTO IIJIOYMUCIOBOTO PILlIEHHS, TO B YCIKOMY pasi
OTpPUMAHE PIIICHHS HE € HAUTIPIINM.

Sk BiZIOMO, OKpeMUiA KJIac METOIiB ONTHMI3AIlii CKJIAIAF0Th METOH TPSIMOTO
nomyky [49] (tumy Xyxka-/Ixusca, Hennepa-Mina, /laBincona-®neruepa-
INayena Ta iH.), siKi pO3TJISLIAIOTh (PYHKIIIFO MEeTH 0e3 0OMEeXeHb. SIKI0 Mu
3aJ]aMocsl 3HAUCHHSAMH YHIBEPCYMiB BXIJIHUX 3MIHHHUX, TO (3HaIOUM (DyHKIIT
METH B [T0YATKaxX Ta Ha KiHIX YHIBEPCYMIB) JUIsl KOXKHOI JIHIH CIIOCTEPEKSHHS
0'..9" (puc. 18.1) Mu MOKeMO BCepeMHi Bipi3KiB NiHiil cocTepeKeHHs
BU3HAYUTH (QYHKIUIT METH 3 HACTYITHUM ITOLIYKOM Y3rOJDKEHOTO ONITHMYMY,
HaNPUKJIA, TUICHHSIM BiIPi3KiB 32 METOOM «30JI0TOTO MepeTHHY» [49].

ANTOPUTM PO3paxyHKIB:

1. PimeHHs MOXKHa OTPUMATH, SIKIIIO BUKOHYBATH PO3PAaXyHKH 32 OOHIEI0
0y0b-AK010 NINOWUHOIO chOCmepexceHHA. Alle PEeKOMEHIYETbCcS 00paTH

104



IUTOLIMHY CIIOCTEPEXXEHHS OCi Xy, K4 Ma€ HaIlIIINIIy KyTOBY TOUKY Cepex
oceti JIIP. Ile o3Hauae, mo KOOpAMHATY €l OCI X¢ PO3PAXOBYEMO, a yci iHIII

KOOpAMHATH 33JaI0ThCS y BUTIIAAAI (piKCOBaHMX 3HAUYEHB ch mpH j £ K.
: . C C C C
2. Tlo 4epsi 3MiHIOEMO Oy KoopauHaTy X; Ha (X +hy) (me hy —

JMICKPETHICTB OCi XjC ). Kinpkicte moaiOHux 3MiH gopiBHioe (N — 1) i s

KOXHOI Takoi 3MiHH M pa3iB PO3paxOBYEMO BETHUHHY Xy 32 HEPIBHOCTSIMH
gi(X) <0, 3 skux obupaeMo ojiHe, HaMEHIIIe 3HAYCHHS. 3arajibHa KiTbKiCTh
TaKMX PO3PaXyHKIB JMopiBHIOE (N — 1) - M.

3. SIKimio 3HAMIIUIH JIIMIITY TOYKY 3 PO3YMHHUM KOMITPOMICOM MK (pyHKIISIMA
METH, TO BBAXKAEMO 11 HOBOIO TOYKOIO CIIOCTEPEIKEHHS Xy 3 MPOJOBKEHHIM
PO3paxyHKIB 3riHO 3 1. 2.

Ilpuxnad po3e’azanna 3adaui aAinilino20 npozpamyeanns. Po3rassHeMo
CTIOYATKy PO3B’sI30K 3a/1a4i JIiHIIHOTO IPOrpaMyBaHHs 3 OJIHIEIO (PYHKIIIE0 METH

F =8x +3X, +2x; +3x, = max; (18.2)
8%, +2X, +3x%; < 2000; (18.3)

6%, +2X, +3X%; +X, <800; (18.4)
15x% +3x; +2x, < 200; (18.5)

X;20,j=123 4
3 ONTUMAJLHUM pilIEHHSIM, OTPUMAHHM 32 CHMIUIEKCHUM METOJOM:
F®=1350; x™ =0; x*=350; x=0; x{”=100. 3 mepisHOCTE}
(18.3)-(18.5) BummMBae, w0 BXijgHI 3MiHHI X; MAIOTh 110 OCSAX MaKCHUMaJbHi
sHauenns X =1333; x;=400; x5 =66,6; X, =100, sxi oOMeKy-
1016 JIIP, 3 BinmoBimHUMY QYHKIIISIMA METH
F0™ (c1; xo; x3; x4) = F;72(133,3; 0; 0; 0) = 1065; F,,*(0; 400; 0; 0) = 1200;
Fa(0; 0; 66,6; 0) = 133,3; F,;*(0; 0; 0; 100) = 300.

HJiana3oHu 3MiHM OCel KOOPIMHAT CIIOCTEPEKEHHS Yj Bi3bMEMO PiBHUMH

BIiJITIOBIHUM LIJIMM YHCIaM MAaKCHMAJbHOTO 3HA4YEHHA MO OCAX Xj, TOOTO

Y= Xy =133, y;* =400, y; =66, y,*=100. OcoGmiBux
max

3aCTEPEKEHD IIOJI0 BU3HAYECHHS MAKCHMAIbHOTO 3HAYEHHA Y[  HEMAE.
[ro BenmumHy MoXHa OpaT a00 PIBHOIO UM KPATHOIO OKPYTJICHOMY LIJIOMY
3HAYEHHIO x;"ax, a60 JIOBITBHOIO 1 PI3HOO M Pi3HUX oceid. Ii ¢ty po3rmaTy

JIMIIe SIK HEOOOB’SI3KOBUH /I BUKOHAHHS HaMip OOMEXEHHsS MOXKIHBOTO
aTOMapHOTO JIOCIiIKyBaHOTO 00’eMy ontuMmanbsHOi yactuHu [IP, 6o mpu
MPaKTUYHUX PO3PAXyHKaX PO3TISNAIOTHCS JHIe oOpaHi komOiHamii 3i
3HAYCHHIMH Y.
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Jani po3paxyHkiB HaBejieHi B Tabu. 18.1. [Tpu upomy:
—  PO3paxyHKH HOYMHAEMO 3 TOUKHU 3 HAMIIMIINM 3HAaUYSHHAM (QyHKLIT

metu F3(0; 400; 0; 0) =1200 npu nouarkosux 3Havennsix Y, =0, y; =400,

ys =0, y§=0. OcHOBHMIi NPUHITAIT TIOUIYKY TOJIATAE B TOMY, IO SIK TibKHA

BUSIBILIETHCSL TOUKA 3 HAIDIIMIIO (YHKIIEI0 METH, MOTPIOHO caMe II0 TOYKY
00CTEXUTH Ha ONTHMYM IIISIXOM BU3HAYCHHS QYHKIIH METH yCiX CyCiTHIX
10 BITHOIICHHIO IO HEl TOYOK i3 3a/IaHOK0 Miporo AucKperHocTi. Lle mo3Borsie
a0 BU3HAYMTH HOBY, HAMKpally TOYKYy, a00 BH3HAYUTH ONTHMAIBHY YacTKY
JIP, abo oTpumaTh iTepalliiiHiii po3B’S30K 3a1adi (3 PO3YMHHUMH CITiBBITHO-
MIEHHAMHU MK (QYHKITISIMHI METH).

—  JWCKPEeTHICTh BU3HAYMMO Ha piBHI AY; = 50;

—  3aJa€MOCh LUIOYHCIOBUMHU 3HAYCHHSIMH TOYKH CIIOCTEPE)KEHHS

{7 ys; ys} i mincrasnsemo Bimmosimmi im smimmi {X7; XJ; X5; XS} B
obmesxenns (18.3)-(18.5) i BU3HAYAEMO HEIITOYMCIOBI BETMUYHHH X, 3

BIZITIOBITHMM 3HAKOM OOMEKCHHS, /IS 3HaKa OOMEKEHHS «<» cepell TPhOX
3Ha4eHb (32 KUTBKICTIO 0OMEKEeHb-HEPIBHOCTEH) 00MPaEMO HaiiMEHIITy BETMUNHY

X, . SIKIIO MaeMo 3HAK OOMEKEHHS «>», TO cepe/l 0OMEKEHb 3 IIUM 3HAKOM

00MpaEMo HaHOINbIIE 3HAYEHHS X, (TPH IIHOMY TIOBHHHI OTpHMATH X5 < X, ).

Bektop X' {X'; Xj; X5; X} i Hajae KOOPAMHATH TOUKM TEPETHHY 3

nosepxueto JIP mpsmux miHiNH crmocrepexeHHA. s oTpEMaHOI TOYKH
T P . .

XTLX"; X35 X$; X{} po3paxoByloThes yci (yHKI[i MeTH 3 HACTYHHHM

HepeMillIeHHsIM Y OiK 3Ba)KEHOTO ONTUMYMY.

Tabnuys 18.1
Po3paxynku 3HadeHb GyHKIl MeTH 3a1a4i (2)-(5) 115 oci po3paxyHKy X,

Ne ch X; X§ Xf F HepiBnicTs MpunmiTka
0 | <1000} O 0 - (18.3) TTouaTok po3paxyHKiB:
1| 0 [<400] 0 0 | 1200 (18.4) cyrona TO‘?{ i, foci‘/xz :
0 — 0 0 — (18.5)
50 <800 0 0 — (18.3)
2 50 | <250* 0 0 1150 (18.4)
50 — 0 0 - (18.5) ITomryk HaBKOJIO TOUKH X; =
0 < 925 50 0 — (18.3) 400, 3rigHO 3 HAMTINIIO
3 0 <325 | 50 0 1075 (18.4) TOYKOIO II. |, 3MIHOIO 3HAUCHHS
0 — 50 0 - (18.5) c )
0 <925 0 50 — (18.3) Xy mpuj#2
4 0 < 375* 0 50 | 1275 (18.4)
0 — 0 50 — (18.5)
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3axinuenns mabauyi 18.1

50 | <800 0 50 - (18.3)
5 | 50 | 225* 0 50 825 | (18.4)

50 - 0 50 - (18.5) T

0 | <925 | 50 | 50 _ (18.3) | Homyk HaBkomo Touku Xy; =375,
6 0 | <300% | 50 | 50 | 1150 | (18.4) | 3rigHO 3 HAWMNINIIOIO TOYKOIO II. 4,

8 . 16 - 500 15000 : ggg 3MiHOIO 3HAYCHHS X? opu j # 2
7 0 | <350* | O | 100 | 1350 | (18.4)

0 - 0 | 100 - (18.5)

50 | <800 0 | 100 — (18.3)
8 | 50 | <200 | O | 100 | 1300 | (18.4)

50 — 0 | 100 — (18.5) | IMouryk HABKOJIO TOYKK X; =350,

0 <925 50 | 100 — (18.3) 3TiIHO 3 HAMJIINIIIO TOYKOK I1. 7,
9 0 | <225 | 50 | 100 | 1075 | (18.4) . c .

0 ~ 50 | 100 ~ (18.5) 3MiHOIO 3HAaYEHHS Xj pu j # 2.

0 [ <1000 | 0O 150 _ (18.3) V¥ 1. 10 3a60pOHSIOTECS PO3PaXyHKH
0| o <325 0 | 150 _ (18.4) | 3 HepiBHicTio (18.5).

0 - 0 | 150 - (18.5)

Y ta6n. 18.1 o6pani 3HaueHHs X); MO3HAaueHi 3ipoukamu. BHacmifok

TOTO, M0 B 0OMexeHHi (18.5) Hemae 3MiHHOI X,, TO BOHO HE 3aCTOCOBYETHCS
JUTSL HOTO BU3HAYCHHS i BHKOPHCTOBYETRCS JIHIIIE JUTS TIEPEBIpKHA OOMEKESHHS 32
IHITUMU 3MiHHAMH.

Posé’szannn 3adaui neninitinozo npozpamyeannsn. SIkimo sika-HeOyIb
HepiBHicTh 0OMesxeHHs 3 (18.3)-(18.5) € HeniHifHOWO 1 Ma€e BUTIISA

X2 + X5 +x2 +x2 <20 000, (18.6)
TO JUI BU3HAYEHHS KOOPIMHATH MEPETHHY MPAMOT JTiHil X) 3 TOBEPXHEIO
JIP BUKOPHCTOBYEMO 3aJIEKHICTD
()2 +()? +(x)? +(x$)? = 20 000,
3 OTpEMaHMX TOYOK TEPeTHHY 3 OOMEKEHHSIMH-HEPIBHOCTIMU OOHPAEMO
OZIHY 3 HalMEHIIVMH 3HAYCHHSAMH KOOPJHMHATH 1 OTPHMY€EMO TOUKY IIEPETHHY
3 mosepxrero IP X {xC; xJ; x5; xC}. Moxua TakosK 3acTOCYBaTH iTepariiite

T
BH3HAYEHHS BEINIHHA X, .
Po3zenanemo po36’a3ok 3adaui HENIHINIHO20 NPOZPAMYBAHHSA

F = 24x, +120x, —3x’ —15x5 —> max; (18.7)
x? +4x7 <64, (18.8)
4%, +3x, < 24; (18.9)

X; 20, j=1,2
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3 nepiBHocTel (18.8)-(18.9) BunmBae, 1o BXiaHI 3MiHHI Xj MalOTh 110

0CSIX MaKCHMa/IbHI 3HaYCHHsL X =6; X, =4, ski oomexyrots JIP, 3 Bix-

noBimEuMy QyHkiisvu metn F 17 (X, 5 X, ) = F72(6; 0) =36; F5%(0; 4) = 240.

Bi3zbMeMO 32 OCHOBHY BiCh CIIOCTEPEKEHHS X; 1 3BeIeMO PO3PaxXyHKH B
Tabi. 18.2.

Tabauys 18.2
Po3paxynku 3Ha4eHb QpyHknii metu 3anadi (18.7)-(18.9) nas oci
CIOCTePeKeHHS X

Ne X; Xg F HepiBnicTn
1 <8 0 - (8)
<6* 0 36 9)
2 <0* 4 240 (8)
<3 4 - 9
3 <1,78* 3,9 273 (8)
<3,075 3,9 - 9
4 <2,5% 3,8 280,7 (8)
<3,15 3,8 = 9)
5 <3,87 35 - (8)
<3,375* 35 283,1 9)
6 <529 3 = (8)
<3,75* 3 272,8 9
; <4,80 3,2 - (8)
<3,60* 32 278 9)
8 <3,69 3,55 - (8)
<334 3,55 283,6 9)
0 <3,49 3,6 - (8)
<33* 3,6 284,1 9)
10 <3,32 3,64 = (8)
<3,27 3,64 284,4 9)
1 <3,27 3,65 = (8)
<3,26 3,65 284,5 9)
12 <3,22 3,66 284,48 (8)
<325 3,66 = 9)

3rigHo 3 po3paxyHkamu Tabxn. 18.2 irepariiiHe pillleHHs JOPIBHIOE: X; =
3,26; x, = 3,65; F = 284,5.
I'padoananiTHUHUI po3paxyHOK 3a7a4i Mae BUIIIsLI puc. 18.2.
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Puc. 18.2. 3agaua HeTiHIHHOTO IPOTPaMyBaHHS

Po3é’azanna 3a0aui npamozo noutyky. J1ns BUBHaUEHHsS] ONTUMYMY 32
METOIOM TIPSMOTO TIOTYKY (0e3 00MekeHb) 3a1amMocs 3HAUYEHHIMHI YHIBEPCYMIB
BXIIHAX 3MIHHHUX 1 (JUIEHHSAM BiIpi3KiB CIOCTEPEXCHHS, HANPUKIA, 3a
METOJIOM «30JI0TOTO IepeTHHY» [38]) BU3HAYaEMO OHY KOOPAHMHATY Xy IPH
3a/laHMX IHIIMX KOOpJMHATaX TOYOK HA MpSIMIH CIIOCTEPEKEHHS 3 HACTYITHUM
BU3HAYCHHSM BUIYKJIMX YU YBICHEHMX (DYHKIIH METH Ta 3MEHIICHHSM

YHIBEPCYMIB M0 X KOOpAMHATaX, a00 3MEHIIEHHSIM KPOKIB 110 XJ-C. MoxHa

TaKOX OTPUMATH PO3B’SI30K, SKIIO (YHKIT METH HAATH BUTJISL PIBHOCTI 3
JIeIKMM 3Ha4EeHHSIM BUIBHOTO WIEHA 1 pO3MIIsIaTH i1 SIK MOBEPXHIO, 3 SKOIO
MIEPETHHAIOTHCS JIiHIT CIIOCTEPEKEHHSI.
Jnst HeniHiAHMX (QYHKIH METH € HeOe3neKa MOTPAITUTH B TOUKH JIOKATBHUX
MIHIMYMIiB, HaITPUKIAM, A1 QYHKIIT METH
Fae = (X —%,)*+(2—x )% - min,
JIOKaJIbHI MIHIMYMH SIKOi MOXKHA YSIBUTH COO1 SIK «SIpH», «THO» SKHX TIO3HAYCHE

npsMuMu A Ta B, mo nepexpentyrorscst B Todni C ri06a1pHOT0 MIHIMyMY
(puc. 18.2).

Puc. 18.2. Vasrenns moBepxHi QyHKIIi Fag

Bucnoeku. 1. Po3risHyTi 1Ba YHIBEpCaJbHI iTEpAIliifHi METOIM ONTHUMI3aIlii
33714 JIHIMHOTO Ta HEJIHIHHOrO MpOrpamMyBaHHs Ui KUTbKOX (DYHKIIH MeTu
nidicaux 3MiHHEX Fo(X) — min, X = {X1, X2, ..., X, },€=1,2, ..., E:

—  MeToj 3 BUKOpUCTaHHIM oOMexenb Qi(X) <0,i=1,2, ..., m;
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—  MeTOX NPSIMOTO IOIIYKY Ul CYKyITHOCTI KBaJpaTHYHUX (YHKLIH
MeTH 0e3 ypaxyBaHHS OOMEXeHb IpU 3aJlaHHUX MaKCHMAaJbHO MOMJIMBHX
YHIBEPCYMIB BXiZJHUX 3MIHHHUX.

2. Meroau A03BOJSIIOTH ONTHUMI3yBaTH (Y TOMY YHMCIi W BUIAJIKOBUM
YMHOM Ta TPH JesiKiit HeBumykiocTi [IIP) Mozenns MaTeMaTHyHOTO MporpaMyBaHHsI
3 PO3YMHHUM KOMIIPOMICOM MiX KiNbKOMa JIHIHHMUMH 49 HEJTiHIHHUMH
KBaJpatHyHUMH (yHKIistMu MeTH. @opma 1P Moske BH3HAYATHCE JIHIHHIMY,
HENIIHIHHUMY Ta OJJTHO3HAYHUMH HEYITKUMHU 0OMEKEHHSIMH.

3. MeTonu T03BOJISIOTE pOOHUTH CKOPOUCHHUH Tiepedip yCix KOMOIHATOPHIX
MOXJIMBOCTEH MO KOOPJHMHATAX 3 MOXIUBICTIO JIHCKPETHOI 3MiHH KpPOKiB
TIOIIYKY.

4. BuxopucTaHHI METOIB OAHO3HAYHUX HEUITKUX CHUCTEM J03BOJISE
PO3TILIAATH 33/1a9i ONTHUMI3aIlii 3MIITAHOTO XapaKTepy, KOJIX YacTKa 0OMeKeHb
CHCTEMHU BCTAHOBJIIOETHCS EKCIepTaMK ab0 Ha Pi3HOMY piBHI TUCKPETHOCTI
(10 OTpUMaHHSI «TOYHOTOY» ITEpalifHOTO PIllICHHS 32 OJHUMHU 3MIHHUMH Ta
JMCKPETHOTO 32 IHIIUMH 3MIHHHMH) Ta 3 BUKOPHCTaHHSIM OJHO3HAYHUX
HEYITKHUX 0OMEXEHb.
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19. KOMBIHATOPHO-TPAHUYHUIA
METO/ PO3B’SI3AHHSI 3AJIAUIL
PIOK3AKA 3 OBMEXEHHSIM

Y BA3I TA OB’EMI

PosrnsiHeMo 3aja4y 3aBaHTAXCHHS JiTaka 3 OOMEXEHHSIMHU Yy Basi
_ i 3
G =30mTaob6’emy V = 50 m° 32 maHnMH, HaBeJCHUMH B Tab1. 19.1 [56].

Tabauys 19.1
Jani njg gitaka Bantaxkuictio G = 30 m, 3 06’emom BanTaxy V = 50 M
Tun Kinbkicts | Bara Mal.(c"M.aﬂbHa 00’em Mam."MaﬂLH? BapricTh
pe"lei/'l pe'{eifl g KUIBKICTh Vi M3 KUIBKICTb peyen si. muc
3 wan K’ mojl"l . peueii 3a Baroo p 32 06’eMoM J’z " :
y Xgi = G/gj Xyj = G/gJ P
1 X1 7 12 4
2 X2 9 3 20 2
3 X3 12 2 23 2

MatemaTidHa MOZENH 3a/adi 3aBaHTAXCHHS JIiTaka 3 OOMEKEHHIM Y

Basi Ta 00’ €M1 Ma€ BUTIISI:

n
F= Zijj - max;
=l
n
D ViX;
=

> 9,% <G; j=1n
j=1

<V;

ne j =1, ..., n— MOpsIAKOBHIA HOMEp peuei;
gj — Bara peui j-ro THILy, JUCKPETHI 4uCIa;
Vj — 00’eM peui j-ro THILy, IUCKPETHI Yucia;
Xj — KUIBKICTb peueit j-ro Tuiy, Uil yucina;

Xgj = G/gj — MaKCHMAaIIbHO MOXJINBA KUTBKICTh (I1iJIe YMCTI0) 3aBaHTHKEHHS 32
Baroro Juure j-oro pivuto (j = 1, 2, 3) Bcboro Jitaka;
Xj = VIV; — MaKcUMaIbHO MOXUIMBA KUIBKICTH (IiJIE YKCIIO) 3aBaHTKEHHS 3a
00’emoM uwre j-oro pivdto (j = 1, 2, 3) Bcboro Jitaka.
IIporec 3aBaHTa)KEHHSA JIiTaka PO3OMBAIOTh HAa TPH €TalH (3a KUTBKICTIO

THITIB pedeii N = 3).
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Crouarky, 3rifHO 3 KOMOIHATOPHO-TPAaHUIHAM METONIOM [56], BUKOHYEThCS
MO€TAIlHE 3aBaHTAKEHHS JIITaKa 3a Baroro, sK I IToKa3aHo B Tabi. 19.2.
Otpumani B Tabn. 19.2 mpumyctumi KoMOiHATOPHI BapiaHTH 3aBaHTAXKECHHS
(x1: X : x3) 3a Baroro G, BUKOPUCTOBYIOTHCS /IS BUSHAYEHHS OOMEKEHHS B
00’eMi (OYEBHIHO, IO TIPU HOMY MOXKHA 3aCTOCYBATH W iHII OOMEXKEHS).
OOMexeHHs, sIKi 33J0BOJBHAIOTH ABI BUMOTH (Y Basi G Ta 00’emi V), y
Tabm. 19.2 Buainexi cipum poHOM.

Tabauys 19.2
IIpouec 3aBaHTaKeHHs JiTaKa BAaHTAXHICTIO G =30 m,
3 00’emom BaHTaxKy V' =50 »

Kpoxk, Bara Bantaxy CI)ymcui.ﬂ MeTH 006’eM BaHTaXKY
ETtan X1 | x2 | x3 . (BapTicTh) . 3
e giraka G, m E Jgitaka V,, m
o, MUC. 2DH
El 1 0[O0 2 24 14* 46*
2 0 2 1 30 15 63
3 1 1 1 28 14 55
4 2 0 1 26 13 47
E2 5 0] 3 0 27 12 60
6 1 2 0 25 11 52
7 3 1 0 30 13 56
E3 8 41010 28 12 48

3 Tabin. 19.2 BuIUIMBaE, 10 ONTHMANIbHE 3aBaHTAXKEHHSI JliTaka (3 TOUKU
30py OTPHMaHHs HaWOIIbIIOI BApTOCTi) BU3HAUYEHE Ha Kpoli e = [, e i €
po3B’si3koM 3a1adi: x; = 0, x, = 0, x3 = 2, Bara Bantaxy G; = 24 m, 00’em
BaHTaxy Hitaka V; = 46 »°, Gynkmis metn Fy =14

¥V BunasKy HeoOXiHOCTI Ha JIOJIATOK JI0 OTPUMAHOI ONITUMAIIBHOI BapTOCTi
MepPEeBE3CHHS BAHTAXY BUALICHI CipuM (OHOM pe3ynbTaTh 3aBaHTAXKCHHS
JiTaka MOKHA TAaKOXX OWIHWTH U 3a IHIMMH (QYHKIISIMA METH 3 0OpaHHAM
PO3YMHOTO KOMIIPOMICY MiX HUMH:

— 32 OTpUMaHHUM IOPUOYTKOM

n
P, :z PjXejs
=1

Ie Pj — npubyTOK BiJ OJHUHHULI j-TO TOBAPY; Xej — KUIBKICTh 3aBaHTAXKEHOTO
B JiTaK j-ro TOBapy Ha e-My KpOIIi;
—  3a4acoM IIPOJaxy TOBapiB

n
To=2t%,
J=1
me tj —Jac mpoJaxKy OMHHULI J-TO TOBApY;
—  3a iHTeHcHu]iKaIiero TpudyTKy
I, =R /T,.
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20. KOMBIHATOPHO-
TPAHUYHUI METO/ PO3MOJLITY
OBMEXEHUX PECYPCIB

[Ipumnyctimo, 1m0 HaM NOTPIOHO PO3ALTUTH 0OMEXeHi pecyper (X = 4 maH
2pH) MIX MiINPUEMCTBAMHU 3 TOPSIIKOBUMH HOMmepamu j = [, 2, ..., n
(po3rnsimaeMo mpukiIax Mt N = 3) TaKUM YHUHOM, MO0 OTpPUMATH
MaKCHMAaJIbHUHM MiJCYMKOBUI MpuOyTOoK. Po3moain BKIaIiB BUKOHYETHCS 3
rpanamiero y I max epH, TOOTO TimnpreMcTBO Moxe otpumatu 0, 1, 2, 3, 4 man
2pH (MO>KIMBA 1HIIA Tpafalis po3noiny rpomeit) [18].

VYci mianpueMcTBa HAAATH HAM JOBIJKY 3 JaHUMH PO MPUOYTOK ASijP,
yac Ha WOTO OTpPUMaHHSI tijp Ta iHTeHCHiKalilo MPHOYTKY IijP: ASijP/tijP y
Buririni Tadu. 20.1 3a yMOBH, IO IPUOYTOK MIATIPHEMCTBA HE 3aJICKUTh BiJl
PO3TOITy pecypciB MO 1HITUX MiATPHEMCTBAX.

Tabauys 20.1
Jani npo inTencudikaniro npudyTkis Iijp = ASijP/tijP, 3HAYEHHA
npudyTKiB ASU-P Ta 4ac iX OTPUMAHHA tijP 3aJIe2KHO BiJi MOKJIMBHX
BapiaHTiB BUIeHHs pecypciB X;;

. . Intencudikauis npuyTkis I;"= AS;"/t;” 3a i-um pecypcom s j-ro
Bupinennii . s o
NiANpHEMCTBA, MIH ZpH/Micays, 1e ASjj — OTpUMaHMi MPUOYTOK, MJIH ZPH;
,P ecype t;¥ — wac, BUTpayenuii NiANPHEMETBOM Ha OTPUMAHHS NPUOYTKY, Micauis
Xjj MJIH IPH - - -
i=1 i=2 i=3
0 0 0 0
1 1,,=0,48/0,5=0,96 1,=0,56/2 = 0,28 113=0,52/0,5=1,04
2 11=1,03=0,33 [,=112/1=112 I3 =1,04/0,5=2,08
3 I3 =1,4/3=0,47 I3,=1,4/3=0,47 I33=1,3/2=0,65
4 1,,=1,8/5=0,36 1,,=1,56/4 = 0,39 1,3=1,6/3=0,53

VY pe3ynmbpTari po3paxyHKiB MH NOBHHHI OTPUMATH ONTHMANbBHI JaHi y
Burisal Taou. 20.2.

Tabauys 20.2
IIpudyToK Bi AiliCHO HAAHUX KANITAJbHUX BKJIAAIB
IignpuemcTBo, j 1 2 3
JlificHO BUALNEHUI pecypc, Xj MiaH epH X1 Xo X3

JiiicHo oTpuMaHuii TpUOYTOK, U;(X;) MIH epH

Q1 02 [°F}

Yac Ha oTpuUMaHHs NpUOYTKY, Ti Micsayie

T1 T2 Ts
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BpaxoByroun nani tabin. 20.2, oTpuMyeMo TaKy MaTeMAaTHYHY MOJIENb:

3
F=>g; > max

j=1

3

pu 0OMeKeHHI ZX i< X,
j=1

e Xj >0;

j =1, 2, 3 — mopsaKoBHii HOMEp MiANPHEMCTBA;

Xj — JiiicHO BUiNEHU pecypc;

0; — AifiCHO OTpUMaHUH MPUOYTOK;

X =4 man epu — 3aranbHUM pecypc.

Ha ocrosi oanux mabn. 20.1 e6edemo 3HauenHs numomux npuOymris K
BiTHOIIICHHS TIPUOYTKIB IO BANUICHNX TiIPUEMCTBY pecypciB (M BH3HAYAEMO,
SIKAH IPAOYTOK Ja€ KOXKHA TPHBHS BHECEHHUX PECypPCiB) 1 BUIUTIMO HAHOLTBIII iX
3Ha4YeHHS (IWB. 3aTeMHeHi KoMipku Tabm. 20.3).

Tabauys 20.3
3HayeHHS] NMTOMMX NPUOYTKIB Y TPMBHSIX HA OIHY TPMBHI0O BHECEHUX
pecypciB
IInTomi npulOyTKH B TPUBHAX HA 0JHY TPHBHIO BHECEHHX
Pecypc pecypcib:
XijP, MJIH IPpH AS”P/X”P
i=1 i=2 i=3
0 0 0 0
1 0,48 0,56 0,52
2 0,5 0,56 0,52
3 0,46 0,46 0,44
4 0,45 0,39 0,40

31 3Ha4YEeHb 3aTEMHEHHWX KOMIPOK MM IOBHHHI CKJIACTH KOMOiHATOpPHO-
TPaHUYHAM METOZOM IIiJCyMKOBE YHCIIO B 4 MITH IpH. Lle MoxHBO, SKIIO B
MIIPHUEMCTBA MU BKJIAIEMO PECYpPCH Y BHTIISAIL

Xy = 0 MaH 2pH; X = 2 MAH 2PH, X3 = 2 MIH 2PH
3 OTPUMAHHAM IIiJICYMKOBOTO TpuOyTKy Po = 0 + 1,12 + 1,04 = 2,16 man
epn 3a TepMiH Ty= I micays (Ipy BH3HAYEHHI 9acy MOKHA OPi€HTYBaTHChH
Ha HaOUTBIIMHA TepMiH OTPUMAHHS NPUOYTKY BiI OXHOTO 3 IiIIPUEMCTB,
a0o 7k BpaxoBYBaTH, 110 OTPUMaHi paHillie TPOLIi BiJl OXHOTO 3 MiIIPHEMCTB
MOXYTb OyTH BKJIaJ€HI B MIANPUEMHULBKY JTISUTBHICTB 1 AaBaTH NPUOYTOK
BXKE JI0 OTPUMaHHS MPHOYTKY 3 1HIIOTO MiANPUEMCTBA).

Poszenanemo ompumanns natibineuwozo inmencugikayitinoco npudymxy
3 eusnavenuam yacy. 3 tadbmunmi 20.1 BBegeMO 3HAYEHHS ITHTOMHUX
iHTeHcHu(iKaniHHUX MPUOYTKIB y I'PUBHAX Ha OJIHY I'PUBHIO BHECEHHX
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pecypciB i BUAIMUMO HaWOimpmIi 1X 3HAYEHHS (AUB. 3aTEMHEHI KOMipKHI
tabm. 20.4).

Tabauys 20.4
IMutomi 3HaYeHHSsI NPUOYTKIB y TPUBHSX HA OJIHY TPMBHI0O BHECEHHUX
pecypciB y MoaeJi inTeHcnpikanii

Pecype IMuromi inTencudikauiiini npudyTKu B r[;um-mx HA OJHY
P TPUBHIO BHeceHnx pecypeis: ;' i’
Xij , MJIH TPH ]:1 J=2 123

0 0 0 0

1 0,96 0,28 1,04

2 0,165 0,56 1,04

3 0,157 0,157 0,22

4 0,09 0,1 0,13

3i 3HaYeHb 3aTEMHEHUX KOMIPOK MU MTOBHHHI CKJIACTH ITiICYMKOBE YHCIIO B
4 muH rpH. 3 paHux Tadn. 20.4 MOXXHA OTPUMATH J(Ba BapiaHTH BHUIIJICHHS
pecypciB MiANMPUEMCTBAM:

1) X1 = 0 man eph; x; = 2 Man 2pH; X3 = 2 MK 2pH
3 OTPUMAaHHSIM ITiJICYMKOBOTO NIPHOYTKY Pr; = 0 + 1,12 + 1,04 = 2,16 man 2pH 3a
yac Tx; = I micays (y AaHOMY BHIIaJKy OPIEHTYEMOCH Ha ITiIIPUEMCTBO, SIKE
Mi3HIIIE OTPUMYE IPHOYTOK);

2) Xy = I mam epu; X = 2 man 2pu; x3= 1 man epu
3 OTPEMAHHSM ITiICYMKOBOTO TPUOYTKY Py = 0,48 + 1,12 + 0,52 = 2,12 min
epn 3a ac Tx; = I micays (y JaHOMY BHIIAJIKY OPIEHTYEMOCH Ha HiANIPHEMCTBO,
SIKE TTi3HIIIe OTPUMYE TPHOYTOK).

Sk GaurMo, porpaMyBaHHS, 3TiTHO 3 MOACILTIO iHTeHCHDiKamii pHOyTKIB,
HE Ma€ MepeBar i TOMy HE 3aCTOCOBY€EThCS.

Jlnist NOpIBHSIHHA: Y Pe3yJIbTaTi pO3paxyHKIiB TPaULiHHIM METOIOM MHU
OTPHMAEMO MaKCUMATBHUN MPUOYTOK F = 2,16 Min 2pH, SIKIIO PO3MOALIMMO
pecypcr MiX MiANPUEMCTBAMHU 3a CXEMOIO X1 = 0 MaH 2pH, Xo = 2 MIH 2pH;
X3= 2 MAH SpH.
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21. 3ATIAYA KOMIBOSA/KEPA

PosrnsiHeMO po3B’S30K 3ajadi KOMiIBOsDKEpa 3 BHUKOPHUCTAaHHAM SIK
OCHOBH Jienio MoandikoBaHoro Meroay dorens Ta MeTomy MOTEHIIANIB, 10
BUKOPHUCTOBYIOTHCS B TPAHCIOPTHIN 3a7advi IS BU3HAYCHHS PO3MOIITY
TepeBe3eHHS BaHTaXXy IPH MiHIMaJIbHUX BHTpaTax. 3ajada KOMiBOsDKepa
BI/ITIOBiJa€ BUIMOTaM TPAHCIIOPTHOI 33/1a4i, 00 KUTHKICTh BiIBIMH KOMiBOSDKEPOM
ITyHKTIB JOPIBHIOE KiIBKOCTI BUI3/IIB 3 HUX (TOOTO 3a7qaua 3aBKI1 3aKPUTA),
a QyHKIIS METH TeX CIpAMOBaHA 10 MiHiMizalii Butpat. Merox dorens B
TPaHCHOPTHIN 3aa4i 4acTo Ja€ ONTHMAJIbHHNA PO3MOAUT — 0e3 HeoOXiTHOCTI
JIOJJATKOBUX PO3PaxXyHKIB 3a METOJIOM IOTCHIIIAIB.

Aute B 3a71aui KOMIBOsDKEpa IIPH pO3paxyHKax Cliifi OpaTu 10 yBaru:

1) noBiNBHICTH yBeJEHHS B KOMIPKH HYJIBOBOTO IOCTAa4aHHS (s
BHUKOPHCTaHHS METOAY MOTEHIIAIY);

2) BUMOTY YHHKHEHHS! CTBOPIOBAHHS OKPEMHX PO3pI3HEHHX LHKIIB Y
[UIAXY KOMIBOSDKEPa;

3) HEOOXITHICTh «3aTIOBHEHHS BiZIBIIMTHAMHI KOMIBOSDKEPAy JIHIIIE N KOMIPOK
(Y XKOXHI# KOJOHII «3aMOBHIOETHCS BiJIBIAMHAMI JIAIIE OJHA KOMIpKa),
y TOH 9ac SK B TPaHCHOPTHIN 3amadi MOTPiOHO 3aBNOBHUTH ITOCTAYaHHSIM
(m + n — 1) komipoxk.

Memoo Dozena 6 mpancnopmuii 3a0a4i cK1a0AEMbCsa 3 6USHAYEHHS
wmpaghie KOMIpKU 3 MIHIMATbHUM MAPUDOM Cijm'nl 0151 KOJICHO20 psidKa ma
KooicHoi kononku. LlImpag psaoxa ma konouxu Ll dopienioe snavennio pisnuyi
MIDIC YUM MIHIMATLHUM Mapugom cijm'nl ma cycioHim 00 Hb020 HAUMEHUUM
3HAYeHHAM mapugy ci,—m'n2 no psioKy ma KonoHyi (y 3a0aui komigosiscepa yi
mapugu 3aMiHIIMbCA 00BICUHOIO WINAXY MIJIC NYHKMAMU):

U[ij — (Cijmmz_ Cijmml)-

Hanubinvwe 3snauenns wmpady paoka uu konouxu Il eusnauae komipky
0J151 3aNOBHEHHsI NOCMAYAHHAM Y MPAHCNOPMHIL 3a0a4i YU «8I0GIOUHAMUY
Komipku Komigosicepom. Ilpu oonaxosux 3nauenHax wmpaghie nepesaza
HAOAEmMbCA: PAOKY YU KOOHYT 3 MEHUUM mapughom, AKuo i mapugu 00HaKosi,
nepesaza 8 MpAHCNOPMHUX 3A0a4aX HAOAEMbCS HAUOIbULIL 8A3I Nepese3eHH s,
8 THWUX BUNAOKAX KOMIPKY 0bupaioms 0osinvHo. Ilouamxosutl po3nodin 3a
Mmemodom Doeenane 3a624C0U 2apaHMye OMPUMAHHA ONMUMATLHO20 PO3NOOLTY
i nomim nosumeH nepesipAMUCcy HA ONMUMYM 3a MemoOOM NOMeHYianis.
Ane 3a memodom Doecensi ompumyEmovCsi NPUHAUMHE HeHat2ipuiutl po3nooil.

VY koxHiit koMipi Tabnuui 21.1 y BEpXHbOMY JIIBOMY KyTi BKa3aHo:
«tapu» — TOBXHHA IUIIXY; MO3HAYKOIO (1| TOMiYeHO KOMIpKH 3 peaTbHUMHU
Bi/IBIIIHAME KOMIBOSDKEPOM, SKi BXOJATh Y IUIIX KOMIBOSDKEPA; TTIO3HAYKOO
oMideH1 KOMIpKH 3 (QIKTHBHUMH BiIBiTMHAMH KOMIBOSDKEPOM, SIKi BHKO-
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PHCTOBYIOTBCS JIJIs1 IEPEBIPKU ONTHMAJIBHOCTI 33/1a4l 32 METOJIOM MOTEHIIIaiB
1 He BXOIATH y AIMCHOCTI B HIISAX KOMIBOSDKEpa; MPaBOPYY BiJg KOMHU 3
KPAITKOIO «;» BKA3YEThCS MOTCHITIAT «TIOPOKHBOD KOMIpKH (BOHA HE BXOJUTH
Y CYKYIHICTb KOMIPOK 3 PETbHUMH X (DIKTHBHIMH BiIBIIMHAMU KOMIBOSDKEPA).
JlonaTkoBO B TaONIUIIO BBeIEHI 3HaueHus: Llp, lL[Kje — mTpadu psIIKIB Ta
KOJIOHOK; 4, f5j — TIOTEHIIaTN PANKIB Ta KOJOHOK JUIs NEPEBIPKM OTPHMAHOTO
HUISIXY KOMIBOSDKEpa Ha ONTUMAaJbHICTh 332 METOJOM TMOTEHIHAIB MicIst
OTPUMAHHS [[FOT0 NUIAXY 33 3HAYCHHSIMH IITpadiB.

Tabnuys 21.1
MaTpuus nuIsiXiB KoOMiBosKepa 1JIsl KIJILKOCTI MyHKTIB N = 4

o nli 2 3 : 4 i Jiif%
w=0 [1]- 18; ] 10,@:\ 40;7 ; 18-10=8[18-10=8
¢ 1
et e 231 0 Sl
L 0z=-19 | 3 |18;[1] 10511 | |- E 15;1 ' |15-10=5/18-10=8
w=-7 |4[30;[q 84 -3 32;§ - 8-3=5 [30-3=27
[2 Jooees b o<—4
It 18-5=13 [10-8=2 [6-3=3|15-1=14"
I 30-18=12{18-10=810-3=7 |-
B; =37 [B;=18 |[B3=10 |B,=33

AnropuT™ po3B’SA3KY 3a1a4i KOMiBOsDKepa Mae BUTIA (Tadi. 21.1):

1. ¥ KOXXHOMY PSIKY Ta KOXKHIH KOJIOHIII BHIUIIEMO ONHY He3a00pOHEHY
KOMIPKY 3 MiHIMaJbHUM Tapu(oM, JUIs 1i€l KOMIPKHA PO3paxoByeEMO ITpad
panka Iy i mrpad xonouku [l

2. 3 orpumanux wrpadis Iy Ta Il 06upaeMo MakCUMAIIbHE 3HAYCHHS i
BIIUCYEMO B HLIAX KOMiBOsDKepa BiamoBimHy komipky (i, j) = (a ,b) 3
MminiManpHuM Tapudom. s komipku (i, j) = (@, b), ska ysiiinma B nmisx
KPMIBOsDKEpa, 3aKPECITIOETHCS PAIOK | = & Ta KoyoHKa j = b ta6u. 21.1.

3. 3 Meroto 3anoliraHHs OTPUMaHHS OKPEMHX He3’€IHaHHX MK CO00I0
YaCTKOBUX LMKIIB y LUIIXY KOMIBOSIKEpa BUMAraeThes, 100 Y CKOPOYCHHIH
MAaTpHIli IUIXIB KOXKHUN PSAIOK Ta KOYKHA KOMIpKa MaJH TI0 OJIHIH 3a00pOHEHIN
KOMIpLi. 3a00pOHEHI TAKUM YMHOM KOMIpKH B Tab. 21.1 BUzineHi cipiM (HoHOM.
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VY movatky po3paxyHKiB MPH BHKPECIICHHI Psi/iKa Ta KOJOHKK KoMipkH (i, j) =
(a, b) 3BuUaiiHO 3a60pOHSETHCS 0 BUKOpHUCTaHHS KoMipka (i, j) = (b, a).

4, SIKIIO 3aTHIIAIMCH TS BiBIAMH JIUIIIE IBA MICIIA, TO IIUIIXH BU3HAYAIOTHCS
JerepMiHOBaHO. B iHmomy pasi moBepraemoch 1o 1. 1. Y nmaHomy BUMaaky
3a po3paxOBaHUMH IITpadaMu B IUIAX KOMIBOsDKepa oOpaHi Komipku (2, 4)
ta (4, 3); 6e3 po3paxyHKiB gerepMminoBaHo obpauni komipku (1, 2) Ta (3, 1);
3a0OpOHEHI 710 BUKOPUCTAHHS BUJIUIEHI cipuM (oroM Komipku (3, 2) ta (4, 2).

3rigHo 3 ganumu tabs. 21.1, Mu otpumanu nuisx komiBospkepa (1, 2) —
(2,4)—(4,3)—(3,1) mosxunoro L = 18 + 1 + 3 + 18 = 40. Bci komipku 3
peaTbHIMH BiBIIMHAMK KOMIBOSDKEpa OMIUCHI «ITOCTaYaHHIM) . Otpumane
PpILIEHHS € ONTUMAIEHIM, BOHO CIIIBITA/Ia€ 3 IPOBEICHAM aHAJII30M 332 METOJJOM
penyKiii psaaKiB Ta KOJOHOK (I po3paxyHKH HE HABOASTHCS; BOHH ITOBHHHI
MTOYMHATHCH 3 PEAYKIIil KOJIOHOK).

5. Po3paxyHk# 3a METOJIOM TTOTEHIIIaIiB BUSABIUIM, 110 B’ EMHHUIA MOTEHITIAT
Mae juire ogHa 3aboponena xomipka (i, j) = (4, 2). lle Bkaszye Ha
OINITUMANIBHICTh OTPUMAHOTO PO3’s3KY; Y 3aJaul KOMiBOsDKepa He MOTPiOHO
POOUTH TOABIINX PO3PaXyHKIB, 00 TO/I IUISIX KOMIBOSIKEpa MOXKE CKIIACTHCh
3 KUTBKOX OKPEMHUX IIMKIIIB, HE MOB’SI3aHUX MK COOOI0 (ajie IpH MOAAIBIIOMY
3MEHILECHH] IOBXHHY LUIAXY).

OcobnmBocTi BUKOpUCTaHHA MeToxy dorens Ta MeTOLy TOTEHIIATIB y
3aj71a4yi KOMIBOSDKEpA TOJISITAI0Th Y HACTYITHOMY:

1. Tlpn Bu3HaveHHI mTpadiB AlaroHATBHI €IEMEHTH MATPUIll KOMIBOSDKEpa
HE BHKOPHCTOBYIOTBCS 1 He BpaxoBYIOThCs. [Ipu oHakoBUX ITpadax mepeBara
JUTSL «BiJIBIIMH» KOMIBOSDKEPOM HaJaeThCs KoMipi [i, j], ika B CKOpoUeHH
TabnuIi KOMIiBOsDKepa (3 METOI 3a00pOHM CTBOPEHHS YaCTKOBUX ILIMKIIB)
NPU3BOJUTH JI0 3200pHH KOMIPKH 3 OUIBIIMM Tapupom.

2. JliicHu# NUIIX KOMIBOSDKEpa BU3HAYAETHCS 32 KOMIPKaMH, 3alIOBHEHUMU
«BI/IBITHAMID) . Ha BigMiHy BijJ TpaHCHOPTHOI 3aa4i, 3a/ja4a KOMIBOsDKepa
Modice 6KTIIOUamu 6 cepe He3anO06HEHT «(NOCIMAYAHHAM) KOMIPKU 3 6i0°’€EMHUM
noOmeHyianom, Mawuu nPU YbOMy ORMUMANbHUI P036°A30K. SIKIO B
pe3yJIbTaTi 3aCTOCYBAHHS METOIY MOTCHIIATIB OTPUMAHI BiJ’€MHI 3HAYCHHS
MOTEHIIANIIB JIMIIE B 3a0OPOHEHMX JUISl BIJIBIAMH KOMipKax (AKi BUALIEHI
cipum (oHOM), TO, Ha BIIMIHY BiJ TPaHCIOPTHOI 3ajadi, po3paxyHOK
BB)XAETHCS ONTHMAIBHUM: IMOJAJIBIII PO3PaXYHKH MOXXYTh NMPU3BECTH 0
3MEHILIECHHS NIIIXY KOMIBOSDKEpa, ajlle caM HIIIX HalyJe BUTIISLY OKPEMUX
LUKJIIB, 10 3a00pOHSIETHCS B 3a/1a9i KOMiBOsDKepa.

3. Mu MOXeMO BBECTH B IIISIX KOMIBOsDKEpa 32 MOAN(IKOBAHIM METOIOM
®orens numie N KOMipoK (TyT N — 3araibHa KUTBKICTh MTyHKTIB, SIKi IOBHHEH
Bi/IBiTaTH KOMIBOSDKEP), & 3TiTHO 3 BUMOTaMH JI0 TPAHCIIOPTHOT 3a1a4i Jist
3aCTOCYBaHHA METOAa IMOTEHINaTiB (3 METOI0 MEPEeBIPKH ONTHMAIBHOCTI
pIIICHHS, OTPUMAHOTrO0 32 MOAM(iKOBaHUM MeToaoM Doresst), MU TOBHHHI
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Mard (2n —1) 3anmoBHEHHWX MOCTa4aHHAM KOMipok. IToTpiGHY m0maTkoBY
KiJIBKICTB KOMIpoK (N — 1) MOBiLBHO 3aMOBHIOEMO (DiKTHBHUMH HYJIbOBUMH
«BimBigmHaMm» (0| TaKUM YHWHOM, IIOO HE CTBOPUTH 3aMKHEHOTO KOja i3
3allOBHEHUX KOMIpOK, HE 3aCTOCOBYBAaTH BHIUIEHI cipuM (oHOM 3a00poHEHi
KOMIPKH i BAKOPUCTATH KOMIPKH 3 HAWMEHIIOI0 JJOBXKHUHOIO IIUISIXY.

4. Meron @orenst cam mo coOi BHU3HAYa€ «IPHHANMHI HeHairipiie
pIlIEHHS», 1 TOMy MOX€ BHUKOPHCTOBYBAaTHCH SIK IPUOJIM3HE ONTHMAIIbHE
pilIeHHS B 3aJja4ax MTYYHOTO iHTEJEKTY.

J1ns1 mepeBipky 32 METOJIOM TTOTEHIIAIB ONTUMAIIBHOCTI pirreHHst Tadm. 21.1
JI0IATKOBO 3aMOBHIOEMO BigBimuHamu me (N — 1) = (4 — 1) = 3 komipku, sKki
TIoMigaeMo «rocTadaHHsMy (0. BukpecieHni KoMipky KOMIBOsDKepa, SIKi BHALICHI
cipum (GOHOM, MH He MOBHHHI PO3TIISIAATH, 00 BOHH CTBOPIOIOTH PSI
130JTEOBAHMX IMKITIB IIUIIXY KOMiBOsDKepa. JIJIst JeMOHCTpallii IIb0ro TBepHKeHHS
B Tabn. 21.1 3a MeTOIOM MOTEHINaNiB CTBOPEHUH HHUKI IEPEPO3MOILTY
mocTayaHHs (TOKa3aHUi CTpiikaMu), a B Ta0m. 21.2 moka3zaHWMi OTpUMaHUN
pe3ynpTar, SKWAN IIIKOM BiANIOBiZae BUMOTaM ONTHMI3aIlil TPAaHCIOPTHOL
3ajadi, aje Hopymrye 3a00poHy 3amadi KOMiBOsDKepa — HE CTBOPIOBATH IILIIX
KOMIBOsDKepa Y BUIJISI OKPEMHUX He 3’€JJHaHUX MK COOOI0 IMKIIB. 3TiHO
3 gaHuMu Tab. 21.2, MUIsIX KOMIBOsDKEpa Ma€ BUTJISII JBOX OKPEMHUX IIHKIIIB
(1,3)—(3,1)— (2, 4)— (4, 2) 3aranpHoro moxunoro L =10+ 18 +1 + 8 =37.

Tabnuys 21.2
OnTumizanis 3aga4i KoMiBoszKepa 32 METOI0M NMOTeHLIaTiB

TMoTenuiaaun B’z Buiza N;
PSIAKIB a; M; 1 1 1 1
0,=0 1 - 18;3 10; 40,7
0, =-32 1 5;[0] — 6; 28 15
az=-19 1 18; 1 - 15;1
a=—1 1 30; 0 3% -
IMoTeHniamy KOJIOHOK £ pi=37 p3=10 fa=33

[lepeBaramu 3actoByBaHHS MeToxy Dorens Ta MeTOLy NOTCHLIaTiB €
CKOpOYCHHS po3paxyHKiB (00 Meron Porens HaBiTh 0€3 METOMY MOTCHILATIB
MOJKE JIATH HEHAUTIPIIMK Y1 ONITHMAILHHUNA PO3B’SA30K) Ta FApaHTIsl IEPEBIPKH
Ha ONTHMAJIBHICTh PO3B 3Ky 32 METOJIOM MOTeHMiaiB (00 po3B’s30K 3a1a4i
KOMIBOsDKEpa 32 METOJIOM peyKLii psAKIB Ta KOJIOHOK He 3aBXK/IU BU3HAYAE
ontumyM [56]).

Ilpumimka. Y mporeci po3paxyHKiB TPaHCIIOPTHOI 3a7adi 3a METOZOM
MTOTCHITIANIiB MOXXHA OTPUMATH ONMUMAIbHI 6UMPAMU HA Nepese3eHH:A
6aHMAdCy, MAIOYX MK THM BiJl’€MHI ITOTCHITIAA HE3aBAHTAXKCHUX KOMIPOK.
Takwuit po3noxin nmpu BUTpaTax Ha nepeB3eHHs F = 870 moka3anwmii Ha
Tabm. 21.3, a 3 BiI’€MHHM TMOTEHILIANIOM «—1» TMOPOXXHBOI KOMIpKH (TYyT

119




po3risiHyTa 3aaada 3 QikTUBHHUM KopuctyBadueM Ks = 20¢). Pesynbrat
PO3B’sI3Ky TpaHcmopTHOI 3aiadi Tabn. 21.3, a 3a MeTOIOM MOTEHIIIaNIB
nokazaHui Ha Tabi. 21.3,0 3 TUM ke 3HaYeHHSAM (YHKIIIT METH.

Tabauysa 21.3
TpancnopTHa 3aj1a4a 3 PiKTHBHUM KOpPHCTYBadeM

% *;f' 60 20 30 80 209
a1=0 40 5,20 4,20 6,1 2,0 0,1
a=1 60 6; 40 8,3 9,3 12;10 0; 20 2)
=2 110 81 6,0 7,30 3,80 0;-1
Bi P=5 p=4 ps=5 pa=1 ps=-1
a; *;' 60 20 30 80 20¢p
=0 40 5,20 4;20 6,0 2,0 0;1
m=1 60 6; 40 83 9;2 12;9 0;20 0)
m=1 110 8;2 6;1 730 3;80 0;0
Bi Bi=5 B=4 B:=6 fa=2 fs=-1

Bucnoeok. Otpumanunii po3B’ 30K 33734l KOMIBOsDKepa 3 HEHaUTipIIM
pimeHHsIM MoKe OyTH 3aCTOCOBAaHHM IIPH HEOOXITHOCTI 3MEHIICHHS 00’ €My
po3paxyHkiB. Meton ®oremnst cam 1o cobi BU3Ha4Yae «IIpUHAAMHI HEHaHTipie
PILLICHHsDY, 1 TOMY MOYK€ BUKOPHCTOBYBATHUCh SIK TIPUOJIM3HE ONTUMAIIBHE PIlLICHHST
B 33/1a4ax MITYYHOTO IHTEJIEKTY, HApUKIIa, 3amicT metoay MonTe-Kapio
3 BU3HAYCHHSIM IIUISIXY 3 0araTboX BapiaHTiB, OTPUMAHHX BUIAJIKOBHM YHHOM.
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22. MIDKTAJIY3EBA BAJIAHCOBA
MOJIEJIb

Mixrany3eBa Oagancoa mozens BueHoro CIIA Jleontbesa B.B. [49]
(rpomansaua CPCP mo 1936 p.) 6yma B 1930 p. 3acTtocoBaHa s
nociimkenHs: ekoHoMmiku CIIA. V 1973 p. BiH oTpuMaB 3a If0 MOJENb
HooeniBceky npemito. Mogens JleonteeBa B.B. BukopucToByeThes s
MaKpOEKOHOMIYHOTO aHali3y 1 € TAOIHULIEI0 CTPYKTYPH BAJIOBOTO HAIIOHATBLHOTO
mpoaykry. Lle moTyXHHUH IHCTPYMEHT aHaji3y, NPOTHO3Y, IJIAHYyBaHHS
€KOHOMIYHOTO Ta COLIalbHOTO PO3BHUTKY AepxkaBu. Ha gac pyroi ciToBoi
BiiitHM Matpuns JleonteeBa B.B. «Burparu — Bumyck» crocoBHo ['epmanii
BHUKOPHCTOBYBANIACH ISl BU3HAYCHHS 00 €KTIB, TI0 SKMX HAaHOCHINCH OOMOOBI
ynapu aBiariero CHIA. Ananoriuanit 6ananc ams CPCP 6yB Bukopuctanuit
CIIA nmst mpUAHSATTS PilIEHHS CTOCOBHO 00’ eMy Ta cTpykTypu Jlena-Jlizy.

Mogpens JleonTheBa criouaTky Oyiia 3actocoBana 3 1930 p. mist 30anaH-
COBAHOIO IUIAHYBAHHSI BUPOOHHUIITBA KAIITACTHYHOL Jep/KABH, MOXTHBICTH
YOro HpsiMO 3arepevyBajiach TEOPIEI0 MAPKCU3MY-JIEHIHI3MY, «00 TIaHyBaHHS
€ TIepeBaroo JIMIIE colianicTHYHoro Jaxy». Xoda B CPCP nepumii 6ananc
HapOJHOTO rocrojaapcTBa i OyB crBopenuii mia kepiBauiTBoM I1. [Tormosa
Ha 1923-1924 pp. y BUMISIAl maxMaTHOI TaOIMIi MDKTATy3eBUX 3B’SI3KiB, aje
oOMeXeHi PO3PaxyHKOBi MOXJIMBOCTI Ta 3a6opona Cranina M.B. mpumnmm
LIeH HarpsiM, a HAHOUIBII TaaHOBUTI BUEHI, SIKi Opajii B HhOMY 4acTh, Oyin
¢izngno 3HUMEHI. Mk THM 111 Mojens mmicus BupoBamkenHs y CIIA B
1930 p. HaOyma MIFPOKOTO PO3MOBCIOPKEHHS B YCIX TIPOBIAHIX KaITiTaJTICTHIHIX
KpaiHax, y SKAX 3a 0araTto poKiB Ha NaHWH Yac HAKOIIMYMBCS BEIHKHN
CTATUCTUYHMI MaTepian y Burisai tabnuub «Butpatn — Bumyck». ¥V
3aKOPIOHHUX MOJIENAX KUIBKICTh Taly3eil, siKi pO3rISIaloThCs, H0CSITaE 10
700, a B Snonii — no 2 000. Puyary BTiJICHHS LOTO IJIAHYBAaHHS B JKHTTS
HaJISKaTh MOJITHUII AEPKaBH.

Y CPCP anai3 3a cxemoro JlapioHoBa BiTHOBUBCS 3 TIOYatky 60-X pOKiB: y
1951 p. OyB po3pobuiennii 6anaHc y HaTypainbHOMY Bupasi (Ha 83 raiysi rmo
257 no3unisx), a 3 1962 p. — y BapTiCHOMY Ta HaTypaJlbHOMY BHpa3ax.

3rigao 3 Momemnro JleonTheBa B.B., y mepxkasi mparroe N ramyseit 3a
HOMepaMu | = [...n, SIKi BHUIyCKAaIOTh HAa TPOAax (HAKOMHYEHHS) Ta
CIIO’KMBABAHHA TIPOAYKIIO X = {X3, Xy, ..., Xn}. KOKHa Taiy3s BHITyCKae Jimie
OJUH NMpoayKT. Mixranmy3eBa OamancoBa monenb JleonTreBa B.B.

X=Y+A-X, (22.1)
Ma€ PO3B’A30K
X—A-X=Y, (E-AX=Y, (E-A) E-A)X=([E-A)"Y;
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X=(E-A"Y, (22.2)

X Y1 Ay Ay . Ay,
1 X = Xz Y = Y2 1. A Ay 8yp o 8y,
Xn yn a'nl an2 a'nn

X ={X, ..., X,} — BEeKTOp BaJOBOr0 BHITYCKY NPOIYKLIl B HATYpaJEHOMY
BUMIpi (111 ramy3eit 3a Homepamu i = [...n);
Y ={y,, ..., ¥,} — BEKTOp NpORYKLil B HATypalIbHOMY BHMIipi, sKa Hxue

Ha HAaKOIMYEHHS;
AX — BEKTOp CIOXXHMBaHHS MPOIYKIIT TAITY3sIMUA Y BUDIIAI TOOYTKY ABOX

MaTpHIIb;
A — KBaJpaTHa MaTPHUI MaTepialbHUX BUTPAT (TEXHOIIOTIYHA MATPHIIS)
posMipHicTIO [N :n]; &; = AXi/Xj— ememeHT Matpuii A, KU OIiHIOE

BIIHOCHI 3HA4YCHHS BUTpAT i-01 Tally3i B HATypaJlbHOMY BHUMIipi Ha

BHUPOOHUIITBO HATYPATBbHOI OMUHUII j-01 IPOAYKIIii j-0i Tamysi. laui st

MaTpUIli A HAaKOMUIYIOTHCS IePKaBHUMHE CTaTUCTUYHUMHE OPTaHi3allisiMH y

BHUIIISIA] TaOIUIIb;

E — oauHWYHA KBajJpaTHA MaTpPUIA 3 J1arOHAJbHUMH €IEMEHTaMH, 110

JIOPIBHIOIOTH OJMHHUII, 1 3 HYJIbOBUMH IHIIIUMHU €JICMCHTAMH.

3a popmyioro (22.2) Moz HaJa€ MOXKIMBICTD BUSHAYUTH X — BEKTOP
BaJIOBOI MPOMYKIii, IPU SKOMY JOCATAa€ThCs 3aJaHuil 00’€M HAKOIMUYEHOT
npoaykuii Y. MoHa TaKo)K BU3HAYUTH 00 €M HAKOMTUYCHOI MPOAYKILi Y 3a
3a7aHuM 00’ eMoM BasioBoi mpoaykuii X (3a popmymnoro ¥ =X —A -X). [Ipn
poMy «Butpatim» posrsinaroreest y Gopmi HaTypabHOT 3aBEpIIEHOT ITPOIYKITii
i-oi Tamy3i Ui BUTpaT y j-ii ramysi, a mig «Bumyckom» X po3yMilOTh
BEKTOp BaJOBOTO BHITYCKYy T'OTOBOI MPOAYKIiI B HATypadbHOMY BHMIpi.
Hamisgabpukata ramy3i BUAUBTIOTECS B OKPEMi «Taly3i», TS SIKAX MPOIYKITis
TEX BBAXKAETHCS «3aBEPIICHOIO», 00 MIEPEBOIATHCS 3a IIIHOBOIO BAPTICTIO B
«3aBeplIeHy TPOAYKIifo». BBaxkaeTbcs, 1110 KOKHA Taly3b BUITYCKA€E JIUIE
onuH npoaykt. HarypanbHi 3Hauenns «Butpar» ta «Bumycky» nuine notim
MEPEBOMIATHCS B TPOIIIi.

[TpubyTOK Bi HAKOMTUYEHOT POAYKIIT pO3PaXxOBY€EThCS 3a (HOPMYJIIO0

F=CYT,
cl

c . . o
pe C=| 2| - BEKTOp MPUOYTKY BiJ] OJMHUIII MPOYKIII, 1110 HIe Ha MPOIaXK.
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ITpu mpoMy mOTPiOHO MTOTPUMYBATHCH OOMEXEHH IIOAO BHPOOHHUIOT

MTOTY>KHOCTI
X<D,
ne D — Bextrop BUpOOHMUOT MOTYKHOCTI rajys3i.

IIpocrora moaei JleonTbeBa € ii BeJIMUe3HOIO NePeBarol0, siky He
MoskHAa BTpadaTH. KpuTrka 3Bu4aiiHO cripsiMOBaHa Ha YCKJIAIHEHHS MOJIEII.
Sk memonik moxeni Jleonteera y 1.e.H. mpodecop C.A. Kapranosa BkazaHo
Ha HEMOJKJIUBICTB 11 3aCTOCYBaHHS JJIsI ypaxyBaHHS: 3apILIaTH; MOAATKIB;
aMOPTH3ALIAHUX BiJIpaxyBaHb; BUTPAT yCEPEIMHI MPOIECY BUPOOHHUIITBA Y
BUTIISI «IIPOMDKHOT» He3aBepIIeHOI MPOAYyKIlii — HamiBpaOpuKkartis; It
MDKHApOTHOI TOPTiBIi Tomo. € i SBHO HeClpaBeUINBI HAPIKaHHA: MOJENb
3aCTOCOBYETRCS TPH TOCTIHHUX KoedimlieHTax marpuii 4 0e3 ypaxyBaHHS
MaiOyTHIX TeXHIYHHUX HOCATHEHB (Ha4e iHIII METOAW YPaxOBYIOTh Ili HeBiToMi
TMOKH IO JOCSITHEHHS, SIKi 3MIHATH B MAaTPHUIll A KOCQII[iEHTH B3aEMHOIO
CIIO)KHBAHHS j, TA YPAaXOBYIOTh IIOCTYTOBICTh TEXHOJIOTTYHOTO MEPEOCHAILICHHS
HiJIPUEMCTB TalTy31); HAKOTMYEHHUH MPOAYKT raxy3eil Y IOBUHEH BUTpaYaTUCh
B IHIIIMX Tay3sX, 0 He PO3MIAHYTO (IIMM HEOOGIPYHTOBAHO 3a00POHSIETHCS
MPOMIKHA OIliIHKAa CKOHOMIYHOI JisTTbHOCTI /U BU3HAYCHHS HATYPabHOIO
Ta (piHAHCOBOTO BHECKY KOXKHOI rajy3i B HapOJHE TOCIOJapCTBO); HE
BPaxoOBY€ThCS CKIIaTHUN XapakTep Taysi, sika BUpoOJisie 6arato ToBapis, y
CBOIO 4epry, NepeB’si3aHuX MiXK c00010 (11e 3BUYaiiHa BUMOTa yCKJIaHEeHHS
MOJeNi — TaK MOXHa AiNTH 1 10 MOJAENIOBaHHS KOXXHOI JIAaHKH Ha
MIITPUEMCTBI; 1 Hade Mofenb JIeOHThEBa HE MOXKE OYTH BHKOPHCTaHA IS
aHalizy poOOTH JJAaHOK OIHOTO IiIIPUEMCTBA, SIKi MOXKYThH PO3TIISAATHCH SIK
«raiysi»).

JlesiKi HemOMiKK MOJICNi MOYKHA BIUTYUHTH, SIKIIIO BUKOPUCTATH MDKIaTy3eBY
0aJyaHCOBY MOJIEJb Y BUTIISII

X=(Y+B)+A4-X, (22.3)
a 11 po3B’A30K sIK
X=(E-A*v+B), (22.4)
ne
X ={Xg, oy Xp}, 1 =1, 2, ..., N — BEKTOP BAJOBOr0 BUMYCKY MPOAYKIIi B
HATypaJbHOMY BUMIpI Ha HAKOTIMYEHHSI T CIIOKUBAHHS;
Y = {yy, o Ynb» 1 = 1, 2, ..., N — BeKTOp MPOAYKIIii B HATYPAIBHOMY

BUMIpi, SIKa ¥i/1e Ha HAKOTTMYEHHS;
E — oguHWYHA KBaipaTHA MATPHIIS;

B = {by, by .. by} — Bexrop mocriliux BuUTpar ramysei y
HaTypaJbHOMY BHMIpi BUITYIIEHOI 3aBEpIICHOI MPOAyKii ramy3eit. Tyt
i =1, 2, .., n— Hymepamist ramyseir; kK = 1, 2, ..., K — "Hymepartis

CKJIAZIOBMX TMOCTiHHMX BuTpar ramyseit b; by =b' +b7 +...+b* — mix-
CYMKOBa BeJIMYMHa MOCTIHHUX BHUTpAT i-01 rajly3i B HaTypaJlbHOMY BUMIpi
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BUITYIIICHOI 3aBepIieHol npoxykuii. Hampukman, mis ramysi i = /: eneMeHT
bl € ouiHKOIO 3apTIaTH B HATYpATLHOMY BHMIpi BHITyIIEHOT 3aBepLIEHOT
MPOAIYKILii, sIKa He 3aJIeKUTh BiJl 00’€My BHITYCKY NPOMYKIi ramysi i = 1,
enement b/ € OIIHKOIO MPOMIKHOI He3aBeplIeHOi TPOAYKITil (HariB-
(abpukaty) y HaTypaJbHOMY BHMIpi 3aBEpLICHOI BUIYIIEHOT IPOIYKIIi1
ramysi i = 1, ...; eneMenT blK CKJIATAa€ThCS 3 MOCTIMHIX aMOPTH3ALIHHIX
BUTPAT y HATYpaITbHOMY BHUMIpi 3aBEpIICHOI BUIYIICHOI MPOIYKIII Tamy3i
i = 1. To6to noctiiiHi BuTpaTh bj pO3pax0OByIOTHCS SIK MIZCYMOK MOTPIOGHOTO
HATypaJbHOTO 00’ €My 3aBepIeHOi BUITYIIEHOI MPOIYKIIil, HEOOXiTHOTO
JUTS 3aJJOBOJICHHS i1CHYIOUMX MOCTIHUX BUTpAT Taiy3ii = 1;
A — KBaipaTHA MaTPHII MaTepiabHUX BUTPAT, € SIIEMEHTH MAaTPHIIL A
- i1=1,2, .., n—Hymeparis ramysei; j = 1, 2, ..., N — HyMepallis
BUIYIEHOT NpoAyKuil; d = [...D — HyMepallis CKJIaJOBUX BUTpAT IJis
JaroOHaJbHHUX eJeMeHTIB Matpuili A; ¢ = [...C — HyMepaIlisi CKJIaJ0BUX
BUTPAT JUJIsI HEA1arOHAIBHUX SIIEMEHTIB MaTpUIIi 4;

- a;=a;+a; +.+a;,
BiTHOCHHI KOC(QIIieHT BUTpAT i-0i Tamy3i (i = [...n), AKUH ypaxoBye
HEOOXiHMI 00’€M BHITyCKY YACTKH BJIACHOI HATYpajabHOI 3aBEepIICHOT
NPOAYKIUIi X JUisl i CIIOXKMBaHH j-010 Tamy33to (j = I...n) 3aJleKHO Bif
00’eMy BHIIyIIEHOI HaTypanbHOI mpoxykuii Xj. Hanpuxnax, nns ramysi
i = 1 enemenT ayj (I # J) ckIagaeTbes 3 KUIBKOX A0AaTKIB (] = 2, 3, ..., N):

(U1 HelarOHaIbHUX EJIeMEHTIB | # ) —

JIOJTATOK allj € BIZIHOCHUM KO€(II[IEHTOM OIIHKU BHUITYCKY Tany33t0 i = 1

Yy HaTypaJbHOMY BHUMIipi YaCTKM BIIACHOI 3aBEPIICHOI MPOAYKINI X1, SIKY
Hanexcums nepedamu 0o j-oi 2anysi, i AKa 3aISKUTH Bi 00’ €My BHITYCKY

BAJIOBOI MPOJYKIIii Xj; JOJATOK afj € BIIHOCHUM KOE(DIilli€HTOM OIlIHKU

3apnaamu tamy3i i = 1 y HaTypaibHOMY BHMipi BIACHOI BHITYIICHOI
3aBepILICHOT MPOAYKINT X3, IO 3aleXUTh BiJl 00’€My BHUITYCKY BajOBOi

HpONyKLIl Xj B j-iif Tamysi; ...; elIeMeHT afj € BIJIHOCHMM KOe(ili€HTOM

OI[IHKM IOJATKOBUX BUTPAT IS BUIYCKY He3aseuteHoi npooyKuii B
HaTypabHOMY BHMIpi YaCTK{ BUITYIIIEHOI MPOJIYKLIi X; 3T1HO 31 CIeHiaIbHIM
PIllICHHAM; TIarOHAJIBHUN SJICMEHT 8y JUIA TaTy3i i = 1 He po3riisaaeThes,
60 i = j (muB. HIKue). Tob6TO BimHOCHI KoedinienTn BUTpat 1-0i ramysi
YPaxoBYIOTh HiICYMOK IOTPIOHOTO HaTypajbHOTO 00 €My BHUITYIIEHOL
MPOAYKLIl X3, HEOOXiTHOTO VIS 3aJ0BOJICHHS BKa3aHUX BHUTpPAT ISt
raiysij=1;
1 2 D . . - .
a; =a;+a;+...+a;, (s AlarOHATBHUX EJIEMEHTIB | = |
Matpuili A) — BiJHOCHI Koe(illieHTH OIiHKK BUTpAT B i-itf ramysi (i =
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1...n) yacTku npoaykuii X;Ha BJIACHi BHYTpilHi moTpedu i-oi rajysi,
SKi 3aJeXarh Bill 3aranbHOro 00’€My BHITYIIEHOI BIACHOI HaTypalbHOI
npoykiii X;. Hanpukman, mis ranysi i = 1: efeMeHT a; € BiHOCHUM
Koe(DiIliEHTOM 3apniamu B HaTypaJbHOMY BUMIpi BUIYIICHOI MPOIYKIIii,
SIKa 3aJIEKUTB Bill 00°eMy BHITYCKY TIPOJIKIIii X, raiysi i = 1; enemenT a/ €
BiTHOCHMM KOe(illieHTOM Tl BU3HAUCHHS 81ACHOT NPOMIMCHOI He3ageputeHol
npoOyKyii B HaTYpaJbHOMY BHUMIpi BHITYIICHOI 3aBEPIICHOI IMPOIYKIIii;
eNeMeHT ] € BiTHOCHMM KOe(illieHTOM ypaXyBaHHs J0/[ATKOBUX BUTPAT

JUISL eKCTIOPTHOTO BUKOHAHHS MPOJIYKIIIl B HATYPaJbHOMY BUMIpI BHITYIIEHOT

3aBepuieHoi npoaykuii. To6To BiIHOCHI KOedilieHTH BUTPAT i-0i raimy3i

pO3paxoBaHi SK MiJICYMOK MOTPIOHOTO HaTypalbHOro 00’€My BHITYIIEHOI

MIPOAYKIIT Xj, HEOOXiTHOTO JIJIst 337J0BOJIEHHS BKa3aHWX BUTpAT raiysii = 1.

TakuM 9MHOM, BEKTOp B MOKHA pO3IIIATH SIK MiACYMOK PSUTy BEKTODIB
B=B'+ B +. ..+ B a MaTpUII0 A MOXHA YSBUTH SK IMiICYMOK PSIy
KBaJpaTHUX MaTpulb 4 = A+ L2+ .+ 4 (mesiKi 3 UX MATPHIb MOXKYTh
OyTH IiaroHaIFHUMH): [I€ JO3BOJIAE NETAJi3yBaTH MOTPIOHI eleMEeHTH BUTPAT
raimysei y HaTypajJbHOMY BUMIipi BUITYIIICHOT 3aBEPIIICHOT IPOIYKIIii Ta HAIAIOTH
MOJKJIMBICTh BU3HAYUTH iX CYKYITHHI BHECOK y HApOJIHE rOCIIOAAPCTRO.

Ha nanuii yac omucaHa BHIlE CTaTUYHA TEOpisl PIBHOBAard MOCTYIOBO
3aMiHIOETbHCS JMHAMIYHOIO TEOPi€lo.

VY nepion yacy t Moznenb HaOyBae BUTIIALY

X, () =Y, () + B ()] + A- X, (t+1), (22.5)

ne Xi(t) = {xu(t), ..., Xn(t)} — BekTOp BaMOBOTO BWITYCKY B Iepioja yacy t.

IIpomyxmis, sika BUITyIIIEHa B TIEPiox Yacy t, BUTpadaeThCsl HA BUTPATH B

rajy3sx y HacTymHui nepion dacy (t+ 1), mo BizoOpakaerbest y (opmysi

BEKTOPOM BaJIOBOTO BUITYCKy X¢(t + 1);

Yi(t) = {yi(t), ..., Ya(t)} — BexTOp mpomykiii Ha HAKOMHUYEHHS B IEPIOL

yacy t;

Be(t) = {b(t), ba(t), ..., ba(t)} — BekTOp MOCTIfiHUX BUTpAT i-0i ramysi B

HaTypaJbHOMY BHMIpi BHITYIIICHOT 3aBEpIIEHOT MPOAYKIIii.

SIK1io BBaKaTH, 10 TIOKA3HUKH BUPOOHUIITBA T CIIO’KMBAHHS 3MIHIOIOTHCS
B 4aci 3 JACSIKUM MOCTIHHUM TeMIIoM p (p > 1 03Ha4yae 3pOCTaHHS SKOHOMIKH, a
p <1 - nerpanamuis), To 3 (22.5) oTpuMyemMO

X O =,®+B®]+p-A- X (t); X, O)—p-A- X, 1) =Y, (O)+B(1);
(E—p-AX (1) =Y, (t) + B (t);

-1
Xi(t) =[E—p- A" -[Y,(1) + B, ()]
Bucnoexu. Otpumana monudikoBaHa MOJENb MIXKIaJly3eBOro OajiaHcy
JI03BOJISIE BPaXOBYBATH BJIACHI IIOCTIHHI Ta 3MiHHI BUTPATH rairy3i.
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23. JIAJIOTOBUM METOJI
OINITUMIBAILIIL BUITYCKY
TOBAPIB 3 YPAXYBAHHSM
PUHKOBUX YMOB

PosrisiHeMo aHasi3 MaTeMaTHYHOT MOJIEI, KOJIM KiTbKICTh BUIYIIICHOTO
ToBapy X;, j = 1, 2, ..., N BIUIMBAa€ Ha PUHKOBY L{iHY
p; +a;(Xg +X;)
P = T ob (x 1 x) @D
JASAL j
ne j=1,2, ..., N — mopsaKOBHii HOMEP TOBapy;
Xj — KUTBKICTB BHITYIIIEHOTO J-TO TOBapy (ipMu;
Xij — HasiBHA HA PUHKY KUIBKICTh KOHKYPYIOUHX TOBapiB;
Xoj = Xj T+ Xj — MiICYMKOBA KilIbKiCTh TOBapy Ha PHHKY;
Pj — MOYaTKOBa BapTiCTh TOBApY MPH HOTO BiICYTHOCTI HA PHHKY;
&, bj — mocriiini xoedimienTH.
3HaveHHs Pj, &, bj BU3HAUaOTBCS IPU NOCIIPKEHHI KOHKPETHOTO PHHKY.
3aranpHui BUIILI KpUBOi Py = f(Xoj) HaBenenwuii Ha puc. 23.1.

pXj
P

aj/bj

Puc. 23.1. 3anexHicTb LiHU Py BiJl MiICyMKOBOT KillbKOCTi TOBapy
Ha PHHKY Xoj

Posrnsaemo MaTeéMaTu4iHy MOJICIIb

= (40+0’02X1)x1+(20+0’01X2)x2 5 max: (23.2)
1+0,08x, 1+0,04x,

40x, + 20x, <800; (23.3)

120x, +15x, <1800; (23.4)

X =0, X, >0 — KkinbKicTs TOBapiB, AKY MOBUHHA BUIyCKAaTH (hipma.
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X1

0 5 10 15 20
Puc. 23.2. I'padoanamiTuaauii po3B’s130K 3a1a4i

Po3B’s30k 3amaui B MathCAD:

ORIGIN:=1

x1:=0x2:=0

F(d, x2) = 40+ 0.02x1 i 20+0.01x2 2
1+0.08x2 1+0.04x2

Given

40x1 +20x2 < 800
120x1 + 15x2 < 1800
x1>0x2>0

X := Maximize(F, X1, x2)
Xl =9.921 X2 =20.139
F(Xy, X,) = 447.785

Sk 6aurmMo, onTUMYM (QYHKIIT METH HE 3HAXOAUTHCS B KYTOBI# TOYIII.

IIpu onrTrMizamii MOAeTi MaTeMaTHYHOTO MPOTPAaMYyBaHHS 33 OMHCAaHUM
BUINE JUCKPETHUM iTepaliiHUM METOJAOM MOXXHa BHKOPUCTATH CKIaIHI
HeJHIHHI MaTeMaTH4Hi 3aleXHOCTI QyHKUii MeTH, 00 (YHKIIS METH He
BUKOPUCTOBYETBCS TSI OTPUMaHHS KOOPIMHAT TOYKH Ha ITOBEPXHI BHITYKIOL
ninsaky icHyBaHHs pimens 0ABC (sa puc. 23.2 11g AiisHKa BHALICHA CiprM
¢onom). I[Tpu 11OMy 11 OTPUMAHOT ONTHUMAIBHOT TOYKU BU3HAYAIOTHCS (PYHKITi
METHU CYCIHIX TOYOK 3 HACTYITHAM MEPEMIICHHSIM Y CYCIIHIO TOUKY, sIKa Ma€e
TOJIINIIeHe 3HaYeHHS (GYHKIT METH. ANTOPUTM PO3PaxyHKY Mae BUTIISL:

1. Po3paxyHOK NOYMHAEMO 3 KyTOBHX TOYOK, OTPUMAHHX 32 HEPIBHOCTSIMU
(23.3) Ta (23.4), xonu Bci 3HaueHHs Xj = 0, 32 BUHATKOM OJIHI€] 3MIHHOI, AKa
pO3paxoByeThC. Y pe3yibTaTi OTPUMYEMO KOOPJAMHATH KyTOBHX TOYOK

A(x}=0; x'=40) Ta C(x° =15; x5 =0), ans sxux 3a hopmynoro (23.2)
pospaxoByemo (ynkiii metn F* = 313,8; F© = 275. MiniManbHi auckpeTHi
KpOKHU TIepeMimIeHHs ooupaeMo piBHUMH AX; = 5; AX, = 10.

127



2. Cepern OTpUMaHMX KyTOBHX TOYOK BU3HAYAEMO TOUKY A( xlA =0 XZA =40)
3 HaiOUIbIIUM 3HAaYeHHAM (QYHKIIT MeTH FA = 313,8 i mounnaemo
MePEeMIIIeHHS] B CTOPOHY 30inbIneHHs ¢yHKHii MeTH. [ToyaTkoBi 3HaYeHHS
KPOKIB I 3MIHM KOOpAMHAT OepeMO MpUOIU3HO PIBHUMH MOJOBHHI OCBOBUX
BiPI3KiB (3 ypaxyBaHHSIM AUCKpeTHOCTI): hyp = 2AX%; = £10; hyy = 2A%, = +20.
OTpuMyeMO KOOpIHHATH cycimmboi Touku D x” =0 + 10 = 10; x =40 —
20 = 20 i 32 HUMH PO3PAXOBY€EMO 3HaueHHs (yHKIi MeTn F° = 448,

3. Jlmst orpumanoi Touks D(x =10; X2 = 20) 3 dynkieio metu F° = 448
HOBi KOOpPIMHATH CYCIJHIX TOYOK PO3PaXOBYEMO NPHU KPOKaX, MPHOIM3HO
PIBHHX ITOJIOBUHI MOTEPEIHIX KPOKIB (3 ypaXyBaHHIM TUCKPETHOCTI): hy, =
0,5hy; = £5; hy, = 0,5h,; = £10. OTprMyeMO KOOPIHHATH HE MMOKA3aHUX Ha
puc. 23.2 cycimHiX TOYOK i 32 HUMH pO3paxoByeMO 3HaueHHA (PYHKIIT MeTH
(yci KoOpauHATH MEePEBIPAIOTHCS HA BiAMOBIHICTS HEPIBHOCTIM):

E(x" =5 x; =20); F®=3914; K(x=10; x5 =10); F" =430,7;
(RO =15; x§ =20); L(x =10; x5 =30).
Touxu (R(X] =15; x5 =20) ta L(x =10; x; =30) He 3a/10BONBHSIOTH

HepiBHOCTI (23.3), 1 TOMy AJIs1 HUX HE PO3paxoBYIOThcs (QyHKIIT MeTH. Yci
cycigni Toukn (E, K) matoTs 3MeHmeni 3HaueHHs: pyHkuii metu. Tomy

touka D(x® =10; xJ =20) 3 ¢ynkmiero mern F° = 448 e ontuManbHEM

pO3B’SI3KOM 3ajadi.

3a BHKOpPHCTaHUMH 3HAYECHHAMH KPOKIB MOXKHA OPTaHi3yBaTH MOIATBIINIA
TMIOIIYK PIIICHHS B ONTUMAIEHOMY HaIPsIMKY.

Bucnogxu. 1. Tlpu HasBHOCTI BUMYKIJIOI AISIHKMA iCHYBaHHS pillleHb Y
JIallorOBOMY pPEXHMi MOXXHA BH3HAUYUTH ONTHUMAaJbHI YMOBH BHITyCKY
TPOYKIIi 3 ypaxyBaHHIM PHHKOBHUX YMOB 32 OIMHMCAHHUMH BHIIE ITEPAIIHHIM
YY TUCKPETHUM METOJIAMH ONTHMI3Allil MOJIeNIel MaTeMaTHIHOTO IIPOr paMyBaHHsL.

2. [lepeBaroro po3rISIHYTHX JIAJIOTOBUX METOJIB € BIJICYTHICTh BILTUBY
(GYHKIIT METH Ha OTPUMAaHHS PilLICHHS.
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24. CHACTEMHHUM AHAJII3
HAJICUCTEMM - CBITOBOI'O
CYCHLJIBCTBA

MopeJib CBITOBOI0 CycHiibeTBA. PO3IIITHEMO MOZIENH CBITOBOTO CYCIIUTBCTRA,
[0 CKIIANAETBCA 3 NIEPXKaB, HAPOOU SIKUX MAIOTh eKOHOMIKY, ideonoziro,
peanizito, gilicbko, napmii ii noaimuuny énady (puc. 24.1).

| CBiTOBe CYCHIJILCTBO |

i Honm/mHa Bnaﬂaﬁ 3MI

i :_ ______ =7 7T A,
> | HapTi'i | € Lneonoris | ‘.
:
P

Puc. 24.1. Mogenb nepxaBu

Hapon e HOCieM ideonozii, BiH CBOEIO pOOOTOIO IIOPIYHO CTBOPIOE HOBI
LIHHOCTI B eKOHOMIYi ICpKaBy, Oepe yJacTh Y CTBOPCHHI 8iliCbKa ¥ TiATpUMY€
iCHyt0u1 napmii, sixi 00pIOThCs 32 noaimuyny énady. IlonynsapHicTs mapTii
cepen Hapoody CTBOPIOETHCS I'POILIOBOIO MiATPUMKOIO Bil ekonomiku. OCHOBHI
3BOPOTHI 3B’S3KH HOIiMuU4HOI 61a0u TIOKa3aHI IMyHKTUPOM Ha puc. 24.1
(BMI — 3acobu macoBoi iHpopmartii). Ekonomika, éilicbko, nonimuuna
6/1a0a CTBOPIOIOTH OCHOBHI BakKeJIi B3a€MO/Ii y CBITOBOMY CYCIILIBCTBI.

Ineonoris Bu3HAYa€E ocHOGHI Yini po36umKy CBITOBOTO CYyCHiIBCTBA,
JepKaBH ¥ JMOOWHU 1 € CHCTEMOIO PeNiriifHUX, MOJITHYHIX, €eKOHOMIYHHX,
BiiCEKOBHUX, TIPABOBHX, COIIaIbHUX, MOPATbHUX, (PiTOCOPCHKUX MOTIISAIB,
BITHOCHH, ifiei 1 Teopill, y AKHX BimoOpakae BiTHOIIEHHS 0 JIOAEH, 1O
COMIaIbHOT NIWHCHOCTI W IPHPOJIH.

PeJirisi € ckmanoBoro ieosorii 1 BU3HaYae By peNiriiHOl CIpaBeyIMBOCTI
Haz yroquHor. Cepell pelliriiHUX HanpsiMiB BapToO BHIUIMTH XPUCTHSHCTBO,
icmaM, OymmusM, 1HAYI3M, aTeismM, MacOHCTBO. ATEICT — Bipyroua JIFOJIUHA,
TOMY 11O BiH #e3 0oeedenns ToBOPUTH «S1 He sipro B Boraly, y Toii uac sik
Bipylounii roBoputs «51 gipro B boraly.

Exonomika (BMpoOHMITBO, rpomri, §aHKM) BU3HAYAE 1HIIHMH «peiriifHui
BILUTMBY» — BJIAJy €KOHOMIYHOTO HOOpOOYTY HAI JIFOACTBOM, SKY Jaiti Oyaemo
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PO3TIIsiIATH SIK BIUTMB rpoueii. Bonbsrep ka3aB: «CTOCOBHO TPOIIEH BCi JIHOIU
CTIOBIYIOTh OJTHAKOBY petizito». lyna, no pedi, mpomas Xpucra (CBOIO PEIiriro)
3a ['pomri. Hemapma icHye Bupa3s «He 3Haro, sk Bor, a rpoiii J00OMOXYTh
3aBkan». «Pejtirisp» rpomel € Haioinbuw nocmiitHow cK1a008010 i0eo102ir.
HPOTSTOM 1CTOPIi pesiriiiHi MOTJIAAN JIFOCTBA 3MIHIOBAJINCS, alle CTABJICHHS JI0
gpoweii — Hi. [IpoTn nporo NokioHiHHA «3010TOMY Tenblo» 3acTepirae
peniriiiHa ieonoris, CBATI JIF0H, Tpopoku. CBiToBI Noxil (BiHM, peBOTIOLIT)
3BHYAITHO TIOB’s13aH1 3 CKOHOMIYHUMU TIPOOIEMaMH, 3 2pouiamu.

Hemapma 3a Bcix 4aciB icCHyBayM (paTbIIMBOMOHETHUKH. 1 powti IPHHOCSTD
I00po0yT, a HaaMipHe MparHeHHs A0 Zpouieli — HeWacTs A JroAcTBa. |
MaJio XTO YCBIIOMIIIOE, IO OAHKU € YOCOONEHHAM 2PpOouieii: BOHU KEPYIOTh
€KOHOMIKOI0 1 € «(alpIINBOMOHETHHKAMH B 3aKoHi». Bimomi crmoBa
Potmnepa: «/Jaiime meni npago kowmponrosamu i ynpasisimu QiHAHCO8OH0
Macoio Oepicasu, | MeHi HeMae cnpasu 0o moz2o, Xmo nuwe ii 3akonu...». A
YMOBOIO Ha/IaHHSI KPEIUTIB € KOHMPOJIb 34 eKOHOMIKO0. 3apa3 OCHOBHOIO
CBITOBOIO BAJIIOTOIO (J10J1apaMu) KepyroTh MacoHChKi Oanku CIIIA.

Biiicbko (030po€HHS, BIfiCHKOBI CHIIM 1 IX KEepiBHHMILTBO, BIHCHKOBI
COIO3M 3 IHIIMMH JIepKaBaMH) € HeaOUsIKMM YHHHUKOM y NPUIHATTI pillleHb
y MDKHapoJHHX BigHOcHMHaX. KepiBHHUITBO 30pOMHMX CHJI YacToO MOXeE
po3mIsAaTHCs SIK OKpeMa IapTisi, 10 MOXKe MaTH BJIAcHY ieoJorito (xo4a
11e ¥ 3a00pOHSETHCS — 3aHAATO Y GiliCbKA BarOMi «apryMEHTI» B AUCITYTaX).

IMaprii Ta ix ineonorii MalOTe GuU3bKI 00 penicii o3naku (a HAHOIIBII
BIUIMBOBI 1 HeOE3MEUHi [ JIFOACTBA — 3 KPHBABHUM ITiITEKCTOM: KOMYHi3M,
(barm3M, MacoHCTBO, Tepop). JItomu OinbIne MATPHUMYIOTH iE0JIOTiI0 TapTii,
SIKIIIO BOHA OCBSIICHA «Teopicio». ToMy napmiiiny ideonozito (a 1ie — 3aXUCT
2powieil) 4acTo TOEAHYIOTH 13 PENiriiHUMHU HanmpsMaMu: «KOMYHicTH +
ateicTu», «damuctu + KaToauKU». JleMOKpaTiio MOXKHA PO3IIIAJATH SIK
HCICHYIOUUU penizitinuii Mid, TOMY 110 HACIPAB/i BCI MOMITHYHI MUTAHHS
Bupiutytoth «I powi + Ilonimuuna enaday. Peniriiinnii 1 napTiiiHui HanpsaMu
MarpTh 0arato 3arajibHUX O3HaK: «BoXs»; 17€0J0Ti0; HEMOTPIIIHICTS;
HamaraHHs 00XOAuUTHCh 0e3 KOHKYPEHTIB; 00poThOa 3a Bialy; MoBYalbHE
CTaBJICHHS J0 IHIIMX TUIMHIB. [IpHKIIaIoM TONITHYHKX NapTii € IeMOKparTH,
peuniriiiHi napTii, MaCOHM, KOMYHICTH, (aIlIICTH, TEPOPHUCTH.

Moairnuna Baaga € 00’exkToM 3a3iXaHHA 3 OOKy penizii (ideonozii) i
2poueii, TOMY III0 BOHA PO3NOJALUIIE IIIHHOCTI, OTPAIMaHi B Pe3yibTaTi podoTH
HapoOy; N03BOIISE 3MIITHATH TTO3UIIIT TapTii PO3MOALTIOM I[IHHOCTEH 1 mocax;
PO3MOALISAE IHBECTHUIII; KEPYE BllICHKOM, eKOHOMIKOIO 11 BILTUBAE HA i0€07102i10
yepes npaBoBi oprauu 1 3MI. Aje iCTOpUYHO noaimuuHy 61ady 3aXONWIN
CIOYATKY 2pouti (ekoHoMiKa) —y paMKax HALllOHAJBHUX JIEPHKAB.

CucreMHUIt aHATI3 CBITOBOTO CYCITUIHCTBA TIOBHHEH CTOCYBATHCS HOMIMUYHOL
enaou, zpowieil 1 6ilicbKa TIPOBITHUX AEPKaB CBITY. XapaKTEPHOIO O3HAKOIO
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Cy4acHHX CBITOBHX IPOIECiB € HaMaraHHsd 00 ’€THATHCH Y Pi3HI CIIUIKA
iatepecie — HATO, €C, OIIEK. I'powi 6oprombca 3a zpowi i € Haii-
BIUTHBOBIIIIIMH B PO3BHUTKY CBITOBOTO CYCIIUJIGCTBA. TOMY MOTPIOHO JOCIIiIATH
MONITHKY TOTO, XTO «ouonroe» zpowi. Ha nmanmit yac maconu CIIA —
HaibaraTimi y CBiTi i MalOTh HAJBIUIMB HAa T€OTOJITHYHI MPOIECH. 3apa3
Oydce eenuki epowi Ha 4o 3 MacoHamu CIIA X04yTh 3aXONUTH nOIMUYHY
611ady Ha 3eMIli 1 CTBOPUTH MacOHChKuil Ceimosuit Ypso.

MacoHH — OCHOBHA CHJIA F€0eKOHOMIYHOI Ta reomoJitnuHoi Baaan
Ha 3emui

Maconcbka opranizanis «BigbHI Mynsipry Oynna opraHi3oBaHa T'OJIOBHUM
Bisupom JlpeBHboro €runrty IMxoremom (Uijib — MparHeHHs 10 BOJI).
CuMBoITiKa MacoHiB: mipamiga 3 «BceBuaounM okom» Jlrommdepa; dapryx
MyIsipa; Kamieb; MonoT, deHikc; Kio4doBi ¢pasu tuny «Hosuii cBiToBHI
mopsnok»; uucna 3, 7, 13, 33; puryamn. Lini MacoHIB BHIIPaBIOBYIOTH
yOMBCTBa 1 BiIOMI JIHIIIE BEpXiBIIi — «OCOOJIHMBO MPUCBIIEHIMY. Ha HIpKIoMy
PiBHI ¥ VIS «HETIPUCBSYECHIX)» MPONArylOThCS 3aralbHOMIOACEKI IiHHOCTI [73].
Ha nromsax macon moxe HaOyBaTh OyIb-KOTO, HaBITH BOPOXKOTO, 00pasy,
aJie BCcepeMHI BiH MIOBHHEH OEPErTH €JHICTb.

Pi3Hi aBTOpHM Ha OCHOBI 3i0paHux (akTiB yKa3ylOThb Ha iCHyBaHHS
MACOHCbK020 maemuozo Ceimoeozo Ypsady, 0 IIaHye CTBOPEHHS Ha 3emili
MacCOHCBKOTO CYCIIJIbCTBA Y BHUIJISAI «30JI0TOTO MUNBSApIa», KyIu BXOIIThH
YWICHH «BHUINUX TUIBIIM» 1 MPEACTABHUKU «HAHOIIBII TIAHUX» Hamid. [Hire
HaceJIeHHsI TOBUHHE 00CIyTOBYBaTH «30JI0THH MUIbSIp/» a00 3HUIIYBATHCh.
TaeMHuit CBITOBUI ypsi KEpy€e CBITOM 3a JOMOMOIOI CBOiX OpraHizariiii —
Binsnepbeprepkoro kinyoy, Komirery 300, Bemmkoro Cxony ®panuii, ®Pb,
MB®, Bb [74; 75]. MacoHiB He pa3 Ownu i pos3raHsiad. AJie rapHa
KOHCIIpAIlisi BAaTAXKIB 1 HAKOIMMYCHI OaHKaMH 0araTcTBa JIO03BOJLUIH MacOHAM
BIZIPOKYBATHCh. 3apa3 MacOHH — 1€ Maca Pi3HUX OpraHizaiii, BKIHOYarouu
HeoHaICTChKi. [le miTume W BOpPOT YChOTO ITIOJCTBA, y MOMY HUCH —
6opoz napoody CIIIA. BukopucroBysane TyT ciioBo «CILIA» ciig po3ymitu
He ak «napoo CHIA», a ak «maconu CLIA». Cratu maconom y CIIA —
JOBTHIT yac Oyio «3acobom 3pobutu kap’epy» [76, c. 288]. 3 56 arooeir, wio
nionucanu /Jlexnapauito npo Hezanexncuicmo CLIA, 53 — maconu.
Kasccyms, wio eci npesudenmu 6 icmopii CLLIA 6ynu maconamu. Ilepimmit
npesunent J{. Banmurron — immominat; Hexassi npesunenta CHIA (Bymi —
crapmuii i mononmuii, b. Kiiaton) i HuHimHINA npesuneHt b. Obama —
Mmaconu; ymire oaud JI. Kenneni He 0yB MacoHom, Horo BOwmd. [TuinyTs,
o0 B onHiM AMepuili HUHI 0(iliifHO € 5 MiTBIOHIB MacoHiB. Y CBiTi 3apa3
0e3J1iu Pi3HUX CIUJIOK MacoHIB — BOHHM CTBOPIOIOTH KaJIpH MAacOHIB; Kparii
WHyTh «HaBepXx», y TaeMHi Joxi. Temep macorn CIIIA Bxe maibke BiIKpHUTO
BUKOPHCTOBYIOTh IXHI pecypcH Iuisi NocsarHeHHs cBoix wuined. Hapomu CPCP
3axUINaia Bil MACOHIB «3aJi3Ha 3aBicay, fKa 3apa3 3HHUKIA. Y pe3yJbTaTi —
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«nepuiuii Komynicm» macou Iopoauoe M.C. pozeanioe CPCP (3apa3 6in
3aunamui cmeopenuam Opzanizauii 06’conanux Peniziii 3a munom OOH),
nepwiuii npesudenm Pocii Envyun — macon [17)], nepwuii npesudenm
Yxpainu Kpasuyx — macon, 300 euonux kepignux Oiauie Ykpainu €
MacoHamH (1 po0OJiemMa 00roBoproBaiiacs B napiaMeHTi Y KpaiHu).

Cuenapiii 3axomniennss macoHamu CIIIA cBiToBOro manyBaHHs B
Tperiii cBiToBIii BiiiHi

Sx ne ve mueHO, anme mia CLIA iCHYIOTP MOXJIHBOCTI «O€3IIEYHOTO)
cleHapilo BiiHH 3 ii mouatkom y 2012...2014 pp.:

1. Ilpuiinamu 6 padu maconis nidepie TOMITHYHOI, aIMIHICTPATHBHOI,
(iHaHCOBOI, €EKOHOMIYHOI, IPAaBOBOI, iH(OpPMAIiiHHOI Ta BIICHKOBOI BIaau
JiepkaB CBITY. 3axXONuTH OaHKH JUTs yIPABIIHHS €KOHOMIKOIO. 3a 1X JIOIOMOTOI0
3pyHHYBaTU OEP)KABHICTh Ta ZHUWAUMU «3Ql6€ HACENEHHA» — PO3PYXOI0
€KOHOMIKH, KaOaJbHUMH TO3MKaMH, «1epeOyoBaMi», TOJIOA0M, XBOpOOaMu
TUIy CBUHSYHNA TPHII, BiifHAMH, XaOapHUITBOM, PYHHYBaHHAM IICHXIKH U
Mopaii. 3pyHHyBaTH CHCTEMH OCBITHM Ta OXOpPOHH 3710poB’s. Jlist Bchoro
JIIOZICTBA 3aCTOCOBYBATH «JIIKI» BIACHOTO BHPOOHHIITBA i OXOIHUTH CBOEIO
«ZIOTIOMOT'010» HAapO/XKYBaHICTb.

2. Bcenumu nenesnicmo y maidymuvomy 6 ycix Hapooig NoBiTOMICHHIMH
mpo MaiOyTHI KocMiuHi karactpodu: mpo mianery Hibipy na 2012 p.,
acrepoinu i T. a. [78-81]. s iXHBOTO MiATBEPKEHHS BHKOPHCTATH 3aCO0H
MacoBoi iH(opMarlii, 9yTKH; TICUXOTPONHY W KOCMI4HYy 30pOr0; iMiTallito
Hpyroro npumects. BukoprucTaTn SIK «I1’SITY KOJOHY» MAacOHIB YCBOTO CBITY
JUISl CTBOPEHHSI MaHIKH.

3. KocMmiuHNM BiHCBKOBHM CHIJIAaM pPeEaji3yBaTH CHPAMO8aHE NAOIHHA
acmepoidie na 3emitio; «OpraHi3yBaT MIOOATBHI JIICOBI MOXKEXKi; KatacTpodu;
BUBEPKEHHSI BYJIKaHiB; 3eMJIETpycH. BukoprcTaTn HaHO30POFO TSI HAHECEHHS
HEBIIBOPOTHHX yJIapiB, CHPSIMOBaHMX Ha 00’ €KTH EKOHOMIKH.

4. «Uepes morpo3y Tepopu3My» po3ocepeoumu c6oi ilicbKogi cuiu 1o
BChOMY CBITI ¥ 3pOOUTH «HCTIOMITHY» GHYMPIUIHIO 8IlLCbKO8Y MOOINI3ayiio
B CHIA.

5. ITix 3arpo3010 «KOCMIYHUX KaTacTpo(dy» CIIPOBOKYBATH MMAHIYHY BTEUY
HapoxiB 3emii B Pocito, oqHOYacHO yOE3NMEUUBINA Bij I[LOTO CBOIO BIIACHY
teputopito. g nuporo nepuium na 3emni odepicamu yoap «acmepoioom
o Tepuropii CLLA.

6. Ilepex 2012-2014 pp. neMOHCTPYBaTH CBOIO 3aKJIONOTaHICTh BHYTPIITHIMA
npodieMamy, cadicTh, HOCTYIUIMBICTb. CTBOPUTH BPa>KEHHSI IIPO arpeCHBHICT
IHIIMX JepXKaB.

«Buroam» Bii TAKOro po3BUTKY MOi:

1. [Ipu BUKOpHCTaHHI HOBHUX BIpYCiB 1 pakeT it 6oMOapayBaHHs 3emiti
«KOCMIYHUMH KaMEHSIMMW» 3JI0YMH MPAKTUYHO HE JOKa30BHMH, 1 HOro MOXXHa
MIPHUITMCATH CYTIEPHUKOBI 200 TEPOPUCTAM.
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2. He moxe nepxaBa, 4ui é1acHi npagumeri 6edymos Kpainy 0o npamoi
EeKOHOMIUHOT 1l noaimuunoi kabanu (mooémo — 00 6iilicbK060i nopasxu),
OTOJIOCUTH 3 11i€i MPUYMHY BilHY iHIIIH neprkaBi. Uykux Bilicbk Ha il TepuTopii
NPaKTHYHO HEMaE.

3.V pe3ynbTati KOCMIYHOT KaTacTpodu BUHHKHE 207100, 1 BHOYXHE HaOLThIIIA
CBITOBa colliajibHAa ¥ €KOHOMIYHA KpH3a, IUIOJaMH SKOI CKOPHCTAETHCS
TTJITOTOBJIEHA CTOPOHA /TSl 3aXOIJIEHHS MaTepialbHuX 1 (PiHAHCOBHX pecypciB
TUTaHeTH — 0e3 BOEHHUX [IiHf 1 HaBiTh ITiJ1 BUIOM HaJaHHS JOIIOMOTH.

4. «I'0JIOT I XBOPOBH)» € KIIOYOBUMHE CIIOBAMH B IIEOMY TPOIIECI.
T'0n00 no3Bomuts CIIIA BupimmTa npodieMy ypsmoBoro 0opry, a Takox
po0OJIeMy BUITYIIICHHX JOJIAPIB, SIKi 32 BapTICTIO IIEPEBHUIIYIOTh BCE HAIlIOHAJIHHE
HanOanus CIIA. «Boporm» CIIA i3 uncnenanm HacenenssM (Pocist, Kurai,
THmis, MycynpMaHCEKI Kpainu) OymayTh MaTi Macy HpoOiieM BHACTIZOK 207100y.
T'0/100 cKOPOTUTH 3arajibHy YHCEIbHICTh HACETICHHS 3eMIIi, IO T03BOJIHTH
CTBOPHTH Ha 3eMJIi CYCIIBCTBO «3010M020 MITbAPOQY» 3 «HAWOLIBII T1THUMU
Hpe/ICTABHUKAMIY).

Takum uuHOM, 6i0 2012-2014 p. modrcna uexkamu HeoOpOUHAPHUX
MIHCHAPOOHUX ROOIIL.

AMepHKAaHCBKUII HAPOJ LbLOIr0 He AONYCTUTH? AOcypa? — aBTOp
3TOMHUN i3 MU TBepKeHHAMU Ha 99,995 % — yvozo ne mosce oymu!
Ane Bce-Takn 3anmumaerbes cymHIB B 0,005 % 1 1 mMana WMOBIpHICTB,
IMIOMHO’KEHA Ha MOXIIMBI BEJIMYE3HI LTI IHIIIATOPIB MOMIHA 1 BEIHYE3HI
BTpatH JIIOACTBA, Yy CYKYIHOCTI € 080Ma 6AZOMUMU GpPZYyMEHMAaMu Ui
po3TIny ¢pakmie, MO TOOIYHO MiATBEPIKYIOTH BHUHUKHEHHS 1peThoi
cBiToBoi BifiHH y 2012-2014 pp. 3a pecypcu. TyT HaBOmATHCS AaHI TPO
MOCAUGicms HETaTHMBHUX TOMIN SK MOMEpeIDKEHHS NpO HEOoOXiqHICTh
NPUIHATTS PillIeHb JUIs TOM SIKIICHHS X HACJIAKIB.

Tpeda naragaru, mo Hapogu CPCP o3HaiiomMuiuch MOBHOIO Mipoio 3
«KyJBTYpOIO» IHBiII30BaHOiI €Bponu mij yac Jlpyroi cBiToBoi BiliHH: y
koxHii poauni CPCP 6yno rope. 51, MoiioBaHKH, MUIIAIOCS CTIHKICTIO BCIX
HaponiB CPCP (pocisnamu, Ginopycamu, €BpesiMH, YKpaiHISIMU, Ka3aXaMH,
TPy3WHAMH, TaTapaMH U iH.), 0 37aMai XpeOeT riTiaepr3My. Y HaIlMX CepriiX
61716 MY>KHBOT'O OLJIOPYCHKOTO HapoJy, SKHH BTPAaTUB TLIbKK BOUTHMH 20 %
CBOTo HaceJeHHs, 1 momin OcBeHIMa, Malizaneka, XaTHHI — K yOCOOICHHS
«KyApTypm» 3axomy. S TakoX BIOSYHUHA COIO3HHM CHJIaM 3a iX BaroMui
BHECOK Y PO3TpOoM TiTiiepu3My. ABTOp mix gac [pyroi cBiToBoi BiifHH OYB B
okymarii. [IoBTOpeHHs1 ypoKy He IOTpiOHE: 00CTPiNy; CTPUITHNHA 3 MICTONETIB
3 BikHa OYIMHKY I’ siHUX O(illepiB, 10 CYNPOBOHKYBAIACH BECEIUM PErOTOM,
1o JiTsax 6-11 pokiB, sk O TOPOOISIX (OHOTO PAaHWIN); TOJIOMA, HeOe3meka,
crpax. [IBiui XpelueHui — MM YyTKH, 110 HEXpEeIleHHX IiTed OyInyTh
3HUIYBATH. /s écix Hac ye it 6yn0 3Haiiomcmeo 3 Kyabvmypoio €eponu. 1

133



y CBIM Yac MU TeX «3aKuAyBai €BpOITy IIAKaMm»... | aBTop Temep po3ymie
HEOTHOPa30Be CKpyIIHE nonepepkeHHs matepi B 1970-1980 pp.: «Tu 3iTkHEeIICS
3 HEOE3MEYHOIO «OPTaHI3aIlIeI0Y.

Ha sxanb, croromni €Bporeiicekuii Coro3 He 3’€IHye, a po3’eaHye €Bporry.
Ha 3miny bepnincekiit Ctini npuitnuia llenrencrkas 30Ha i3 3ap0o3yMiioio
monitukolo €C BiTHOCHO iHIMMX KpaiH. €BpomelIi SBHO IUISATHCA Ha
«cTapuiux» 1 «Mojommiux». Ham me 3Haiiome Ha mpakTuili. Ham yxke
TIyMaumIH, 0 MH, «HEIOIIOAN, HOGUHHI CITy>KUTH THOEM JUTS IMBLTI3aLi]. . .
Tpeba 3BUTEHUTH CBIJOMICTH i3 TTABYTHHH HETIPaBIH, sSKa oOruTyTaia JIroacTBo.
Biiian nounHarot He Hapoaw, a «I'pomi + Biana», npudomy, B OCHOBHOMY —
3a paxyHOK npoBokauiii. 3apa3 TpeTro CBITOBY BilfHy IPOBOKYIOTh «MACOHChKI
rpollli, 10 PO3BAXKAIOTHCS + PO3KUPIIa MACOHCHKA BJajay. AJie aBTop —
3BHYaliHa TpilllHa JIIOMHA i MOKE TIOMUJIMTHCS. BUCHOBKY MMOBUHHA 3pOOHTH
KO>)KHA JIFOJIMHA Ha MifcTaBi ¢akTiB. Tomy nepeiidoemo came 00 Hux.

Jonomora Ilanu Pumcbkoro y crBopeHHi MacoHcbkoro CBiToBoro
Ypany

Xoua B moTomy i 6epesni 2009 p. [Tana PuMcbkuii cTBepIKyBaB, M0 Y
¢inancosiii kpuzi 2009 p. BUHEH €roi3M CBITOBHUX (iHAHCHCTIB (MaAcCoOHIE),
ane Bxe 4epe3 4 micsiui (13.07.2009 p.) BiH >xe IpHU3BaB iX CTBOPUTH CGIMOBUIL
ypsao. [ana 3Hae, 1110, BignosigHo 10 OxkposeHns loanHna borociora B omHOMY
3 OCTaHHIX emi30/iB AIOKANIIICUCA, CBITOBUH YpsI O9ONUTE AHmuxpucm.
Bararo mpopouTB yka3yroTh Ha BaXJIMBY pojb BaTukany y BCTaHOBIJICHHI
CBITOBOI BJIAZH Ha YOJIi 3 AHTHXPHCTOM.

Tinmeku [IpaBocnaBHa IlepkBa MOCITiIOBHO BHCTYIIA€ MPOTH MACOHCTBA,
00 3 TOTJISILy XPUCTHSHCTBA, MACOHCLKA Gipa € camanuHcbKolo. MacoHn
CTBEPJUKYIOTh, L0 XPUCHUAHCHIEO € 6KPAOEHOI0 | REPEKPYHEHOI0 2INKOI0
Mmaconcmea [82], sike Mae KOpiHHs y BipyBaHHsX JIpeBHbOro €rumry [76, ¢. 256].
VY Bi6nii € maconcbki nudpu — Ceara Tpiiis; BiAnounHOK Ha 7-if 1eHb; 12
arocToJiB IUTIOC XPUCTOC CTaHOBILTH LUDpY «13»; Xpucroc OyB po3m’siTHit
Ha 33 poui xwurra. I 3HaK gonapa «$» € 3nakom Caranum ($atan). To6ro, 3
TOYKH 30pY XPHUCTHSAHCTBA, YO Oepymy Samanuncvki zpowti 6 oope y
Samanu — 115t NOHEBOIOBAHHS BIIACHOTO HAPOJY.

XpUCTHSHCTBO HE TPOTH OJIArOMONYTdst — BOHO IpoTH N00yBaHHA I pouteit
3apaou I'poweii, KO TIOPYY 3 HEHAKEPIUBUM NOOPOOYTOM CTPaKIaroTh
moau. Cnokycoro, [IpokiboHoMm i $aTanoro st JlroncTa € Horo HeBraMoBHa
cnpara I'poureii 3a Besky niny. CaMe e MOKJIOHIHHA $aTaHi NpUHOCUTH
Bilinm i crpaxnanus JlwacrBy. Henapma BiOmist 3a00poHse KiIaHATHCS
3onoromy Tenbito, Samani. A xib6a He € I powii MacoHiB yocOOIEHHIM €]
cripart, oOILIHKOI Samanu KoM(pOPTHOTO KUTTS 3a PaXyHOK iHIINX Jozei? |
4M He BeAyTh Hac 3apa3 «I powi + Braday y nexio TpeTroi cBITOBOT BiHI?
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[MarictBO He 3pobmITo icToTHOTO BIUBY Ha moxil [lepmoi i Jpyroi cBiToBHX
BiifH i He 3acymwio ¢ammsm [84, c. 329, 387]. [lanma He 3acyauB BiiiHy B
IOrocnasgii, po3s’s3any nporecrantoMm Kiintonom. Katonunbka nepksa
MpoJaBana iHIyIbIeHIlil; CTIaIIoBajia JIFoIei Ha 0araTTsax; mpuayMana Oibine
1 600 3HapsOp KaTyBaHb, IO JIAMAIOTh HOTH, BUPHUBAIOTH 0, CITyCKaIOTh KPOB;
npocnaBuiacs TuM, o antu-llana loann XXIII sreantyBaB 800 yepHULB,
1 500 ue3aiimanux, 2 000 3amMiXHIX JXiHOK Ta BiacHy BHyuKy Jiopy [94].

Barukan pusBuBcs 3amirianum (1978 p.) B yousctBax [84, c. 378], koiu
rpouri Barukany B GaHky Oynu BUKOpHCTaHi HapkoMmadicro. BuHukia
KpuMiHaibHA crpaBa. «J{Boe Ilanm miagpsn ymMuparoTh NpH Mig03piiaux
0o0CTaBMHAX, a 3 HUMHU III¢ OIS TPUIISTH CIiTYUX, CBIJIKIB, MOMIICHCHKUX 1
mpokypopiB» [84, c. 84, 329, 332, 515]. [lanm (ITaBmo VI i ITaBno I) e
BUHHI B 11i#i adepi: X yOunm kapauHamu, mod cxosaru 3mounH [84, c. 83-86].
[MaBno VI OyB «BUHHMID Y 30MKSHH] 3 KOMYHICTHIHIMHI KpaiHaMHu, B OCY/l
koH(ikTiB y B’etHami 1 Ha brsekomy Cxomi. A Tlaemno I modaB po3scimigyBaHHs
O0anky Barukany # naB cekperapeBi Bmibo cnmcox oci® 3 MacoHIB JIoxki
«P2», ski mimiAarany 3BUTBHEHHIO 3 pobotu [84, c. 84] (HaBimo BaTukan
cmiBnpamroe 3 MacoHamu?). | yepe3 xinbka JHiB [1aBna | 3HAXOAATH MEPTBHM.
Buiibo 3a00pOHHMB PO3THH, HaKa3aB 0aab3aMyBaTH TiIO i 3a0paB yiku [84,
C. 83-86]. «Kapaunan benemnni Ha pankoBiii koHdepeHii ckazaB: «Mu BpaxkeHi
i HanskaH». BiH noOpe 3HaB yOMBIb 1 O0siBCs 1X Oinblile, HDK TPOKIbOHY
Tocnogax» [84, c. 85]. Koro MmoxyTs Gositucs [Tana it kapnuHamu? Hepxe i
Barukan HacTUIbKH «1IpopkaBiB» MacoHcTBOM? A B 2009 p. [1ana 3akiukae
3[IHCHUTH 3al0BITHY Mpil0 MAacOHIB — CTBOPHTH ceimosuii ypad. A'y 2009 p.
KaTOJIMIbKUH OaHK y HiMeyunHi 3HOBY HMOpPYIIMB 3aKOHM €THKH — BKJIAB
TpoIIi Y BUTOTOBJIECHHS 30poi (826 Trcsd nomapis)...

Barukan ckacyBaB IepeciiTyBaHHS MacOHIB (paHillle BiH CHANOBaB ix
Ha 0ararTsx), a Terep TiCHO 3 HUMH CITiBIIPAIIIOE.

AJjle TMBYBaTHCSI HeMa YOMY: i3 CUCTEMHOI TOYKHU 30Dy, /ISl TTaHyBaHHs
HaJl CBITOM MaCOHU MOBUHHI OYJIM 3aXOIHUTH KEPIBHHUIITBO 1/IEOJIOTIEI0 BCIX
HanpsMiB — KaTOJIMIIM3MY, TIPaBOCIaB’si, iclnamy, KOMyHI3My, HEOHALIU3MY,
caTtaHi3My, Tepopu3My. IcnaM oMy THCKY HeE mmiuiaBcs. A mpaBocna’s Pocii
3aBXKM BUCTYIAJIO MPOTH MACOHIB, OYJI0 3aXUINCHE «3aJ1i3HOK0 3aBiCOIOY, 1
0araTo XTo 3 HOro CBSIIECHHUKIB MPUIHSIN MyYEHHUIIEKY CMEPTh 32 BIpy.

LleHTpansHOIO MPOOIEMOIO JIFOJCTBA CTAIOTh BIJHOCHHHM XPHCTHUSHCHKOTO
CBITY # icmamy B paifoHi Apasilicekoro miBoctpoBa. CIIA iMmopTyroTh
3Bigcu 55 % nadrtu, [epmanis — 75 %, a Smonist — 95 %. 3apa3 miHa Ha
Ha(Ty BU3HAYAE piBeHb KUTTS neprkasd. 11100 3Hm3uTH iy Ha Hadty, CILIA
BoroBann B [lepchkiii 3aromi BKe [IBidi, ajle yCIiXiB TakK i HE JTOMOTIIHC.
OIIEK TBepmo CToiTh Ha CTOPOXKI CBOIX iHTepeciB. ¥ mux ymoBax JloacTBy
3arpo:kye Tpers cBiToBa BiiiHa 3a HapTy — «BOHA CTae HEMHHYYOIO, aje
TeTep yKe 3a BOJOAIHHA Hero» [84, c. 332]. [l moBHOTO 3axOIUieHHsS HahTH
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maconam CIIA morpiden koHuaikT. SIx Batmkan Ooperbcst 3a Mup y
oMy pabioHi? Amxe Bci Jqronu — OpaTtH, HadTa — apabcbKa, 1 1e TOo3HUIis
BatukaHy CTOCOBHO LbOTO MHUTaHHS Ipo cupaBemmuBicTs? | oty [lama
HE 3HAWIIOB HIYOTO JINIIOr0, K OOYPUTH BEChH CBIT, IPHUBIBIIN CIIOBa
BizaHTiHceKOrO iMmeparopa X VI cromitrs Manyina I, mo Myxammen npuHic
CBITY JIMILIE «IIIOCh 3J1€ 1 HENIOJICHKE, TaKe, SIK HOr0 Haka3 MOIIMPIOBATH MEYeM
Bipy, III0 BiH NPOIOBigyBaB». Yu cripusie Taka 3asBa B rapsdiid Toui 3emii
BCTAHOBJICHHIO MHpY i J11000B1 Mixk mronpMu? Un He cnpusie e iHTepecam
MacoHiB? A YoMy He 3rajaTd 3a0/1HO PO3KBIT iHKBi3umii B XVI cromirti 3
1 600 iHcTpymMeHTaMH /ISl KaTyBaHb, HEpIIy 3aralbHOEBPOIICHCHKY PeIiriiHy
Tpunustupiuny Biiiny 1618-1648 pp., cianennst [lx. bpyno (1600 p.), 3pedenss
Tamines (1633 p.)? Typeupka icmamcbka maptis 3BUHyBaTmiIa [lamry B ToMy,
10 BiH TPaKTye icTopito, sk ['itnep i MyccouiHi.

IMoaiTnuni, BilicbKoBi  ekonomiuHi moxii B CILIA

Cwmepth npesuaenta Kenneni. YOusctBo npesunenra Kenneni Oyno
BuKOHaHO B Jlayutaci (posramoBanuii Ha 33° mieniunoi wiupomu) uepes
2 micaui micns ¥oro mpomno3utii 06’ eanatu 3ycuuist CIIA, CPCP i iHmmx
KpaiH B OCBOEHHI KOocMoOcy [76, c. 8, 9, 125] 1 uepe3 muscoens micns 3ronu
Ha 11e Xpymiosa [76, c¢. 127], P. Xornenn oOBuHyBauye B youBcTBi Kennemi
OPY i maconie CHIA [76, c. 9, 134-138]. Ane sxmo B [76] 3a3HaveHi
pHUTYaJIbHI MAaCOHCHKI IIPUYMHN BOMBCTBA, TO TEIIEP 00 HUX MONCHA 000amu
exonomiuni it nonimuuni npuyunu: maconu CILIA He 6axaian MaTH KOHTPOJIb
3a iX mismu Ha Micsami. ABTop OyB cBimkoM mpomoBH J[>)KOHCOHA IIO
TenebadeHHIO 3 puBOMy cMepTi KeHHeni i muByBaBcS TOMY, IO i HOTO
«IOXMYPOI0» MacKOI0 XOBayacsi HeBTpUMHA pagicTe. ABTOp OyB 00ypeHHUi
fioro HeOakaHHSIM CTPUMYBATHCS U TOsCHIOBaB €001 pamicTh J[oHCOHA
THM, 1110 BiH 3aitHsB noct Kenneni. Ajne B kam3i [76, c. 134-138, y po3aim
«[TopmuruBanue»| Ha ¢oTorpadii HaBeieHe IHILE MOSCHEHHS: BiJpasy Micis
3aKiHUCHHS JKAIOOHOT MpoMOBH JI)KOHCOH MOCMIXA€ThCS KOHTPECMECHOBI
Tomacy, sikuit oMy mizMoprye, sik O roBOpsYM OAMH ofHOMY «Mwu Horo
3pobmu!». 1 mpasuii P. Xoriena, Koim CTBEPKYE, MO SKIIO J[KOHCOH 1
Tomac opranizyBamu BOuBcTBO KeHHeni, To «BOHM MOBWHHI Oyi OdiKyBaTh
40roch HeiiMoBipHoOro» [76, c. 138].

HeiimogipHo 1100’ 51311 Tepopuctu. Opzanizosani 3a oonomozoro CIIIA,
a menep «HecnyxHAHI» mepopucmu Ha 4oni 3 Ycama ben JlageHoMm «domych»
Iyke ycminrtHo donomazaoms CIIIA BupimyBaTH 30BHIITHBOTONITUYHI
poOIeMHu:

1. CIIIA BBenu ceoi siticbka 6 207106Hi HaghmoHocHi paiionu 3emai (3a
JIOTIOMOT'O10 MI>KHAPOJJHOTO CITIBTOBapHCTBA i HaBiTh Kpain CH/I) 1 3a6e3meunmu
co0i nepeBary y BUIaJAKy BHHUKHEHH! yCKJIaHEHb.

2. CHIA po3ocepenuny CBOI BIICHKOBI CHIIM HO ycbomy ceimi ¥ 3p00WIN
GHYMPIUIHIO 8LHCbKO8Y MOOILNI3AUII0 «I1i]T TIOTPO30I0 TCPOPHUIMY.
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3. CIA «1mizx morpo30i0 TepOpU3My» PO30CEPEAMIN Ha BIACHIH TepuTopii
KiIbKa MUTBHOHIB MOKIMKAHUX Ha BIHCBKOBY CITY’KOY Pe3epBiCTiB; HOOYTyBaIH
Ha CBOTH TEPUTOPIT yKOMAAEKMOBaHi IEPCOHATIOM 8eiuyesni 6 ’a3nuni, aKi
HOKU W0 NYCMYIOmb; KOHUEHMPAYiiHi maoopu, w0 He NPAYIOIOMb;
Henpauyloioui, ane yKOMNAeKmMOo8ani Nepconanom 2i2aumcovKi Kpemamopii
it 3anacnuca 1 man Zizieniunux naacmmacosux mpyn — 'y nependadeHHi
riobanpHOT Katactpodu it MacoHChKoi (hamm3anii cycrinbera. Y CIIA Oys
TIPUAHATHH «AKT HalllOHAIBHOI O€3MEKM», 1110 JIO3BOJISIE BTOPraTHCS B IPUBATHE
KHTTS TPOMaJISH, yCyBae CyJIOBHI HAIJIA] 3a MOMILI€I0 i po3Biacimyxbamu,
JI03BOJISIE TMiJICTyXOBYBAHHS TEIC(OHHUX PO3MOB 1 POSKPHTTS €IEKTPOHHOT
KopecrnoHeHmii. Bce me — HemoraHa miAroToBKa A0 (ammsanii BIacHOTO
Hapozy.

4. «TepopucTi» NO3BOISTIOTH TEPMIHOBO MOOYAyBaTH TII00ATBHY CHCTEMY
ITPO, a nonatkoBo — Mooy MyBaTH Ha KOpaoHi 3 PO I[TPO — npoTu «TepoprCTiBy,
aJie K10 3HaJ00uThCs, TO U mpoTH Pocii.

5. 3nilicHIOEThCS AHTaX [paHy — 3a 0OBUHYBAYEHHSIM Y «T€POPU3MI» i
«s1IepHOMY 030pOEHHI». A sIK MOXKe OyTH iHaKIIe, SIKIo Ipan 3aiimac 2-e micye
3a euoooymrkom nagpmu ¢ OITEK? 1 HIXTO HE 3aMHCIIOETHCS: a IO XK
pobuTtu Ipany, sKII0 B apaOChKOMY CBITI Ha HOT0 MOPO3i TOCIIOIAPIOE apMist
CIHIA? A nepen M OyB 6e3nifcraBHui mianTax Ipaky... Mu Bipuim, mo B
Ipaky po3pobmsieTbes OGiomoriuna i siiepHa 30post, a MOTiM — y Te, 1o i Tam
MIPOCTO HE 3HAWILIH, ajie Terep ii Tpeda TePMIHOBO «IIOIIyKaTH» B Ipai...

6. «HecayxHsHI» TEPOPUCTH BMIITYIOTHCS Y BHYTPIIIHI CIIpaBH JepiKaB-
cyneprukiB CIIIA (Ycama ben Jlanen gotnpu pasu BinBimyBas Ueunto; BiitHa
BeJIach IiJ] KEPiBHUIITBOM MPE3HICHTa-KaBalepa-MacoHa CIBIIHA; TPOIIi B
YeuHI0 HAIXOIUIN TEpOpUCTaM HaBiTh 3 Pocii — Minbspau nonapis). Yce
e — HeroraHe «MiAITOBXyBaHHs» Pocii 70 BiifHM 3 apaOCbKHM CBITOM.
Amnajoriyna 3agada craBmiack B FOrocnagii. bo myxe xouerscs, o6 Pocis
nponuBaiga KpoB 3a iHTepecu macoHiB CIA. IMogiOHUX TpOBOKAIliN CItif
OUiKyBaTH ¥ Jai.

7. Ha nopmarok /10 cKa3aHOTO «HECITYXHSIHI TEPOPHCTH» MAIOTh MOXKIIUBICTh
3arpoXXyBaTH Oy0b-aKomy pailony 3emuoi Kyni HEBIIOMAMHU «KaAPAMU»,
BKJIIOYAIOYN PAKETHY, OAKTEpioJIoriyHy, XiMiUuHy, KOCMI4HY aTaky, Kidep- i
HaHO30por. Tepopuctu Takox «He H03BoisTE» CIIIA BuBecTH CBOi BiliCBKa 3
Ha(OBHX paifoHIB 3emiri.

I negioomo Komy uye 6uziono? A aemopogi He3po3ymino, Komy cayycams
Dpo36idysanvui i ananimuuni opeanu Kpain ceimy! Lux «mepopucmis»
mpeba 3pooumu «I'epoamu CIIIA»!

3apanu takux «Burom» macoHu CIIIA # [PV minum Ha pyiiHyBaHHA
TepoprcTaMu BOX xmapodocis Hero-Mopka 11 Bepeckst 2001 p. i Ha 3aruberns
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3 000 CrTiBBITYM3HKKIB 3 HACTYITHAM IIPOJUTTSM 1yJAMHHUX CJIi3 1 IIMOPIyBaHHIM
OJMH OZTHOMY.

Sk nerko 3a0ysnm, mo CIIA «momomornm» Pocii B po3ani CPCP. ¥
pesynbrati po3Bairy CPCP Pocin onununace y pamkax XVI cmonimmsa! A
3apa3 Pocist noromarae CILIA 3arBepautrcs B HAQTOBHX paiioHax, Oe3K0uImoeHo
TIPOITYCKArOYX Yepe3 CBOIO TePUTOPIto BilichkoBi BaHTaxi CIIIA B Adranicran!

3anikaBaenicts CIHIA B Tperiii ciToBiii Biiini. CIIIA i €Bpona
CIIOKHMBAIOTh 3HAYHO OLUIBINE, HIXK BHPOOJAIOTH Tparner. [ mei mepion
3aKiH4y€eThCs. MOHOIIONIS Y TEXHOJIOTISX Ta IMaxpaiicbka IpoIIoBa CHCTeMa
MacoHiB Buuepnana cebe. Kpainm 3emii HarpoMagwim 3apa3 BeIHUYE3HY
KyITy ToMapiB # y OyIb-SKIU MOMEHT MOXKYTh «IIpeIl’ IBHTH PaXyHOK» «$aTaHi».
Haiiroctpimuum nurannam s Jioacersa na 2000-2050 pp. crae cupoBuHa,
a 0c00uB0 — HADTA T1a T'A3. lle crepkeHb €KOHOMIKH: HATUBO,
eJEeKTPUYHA SHepris, MEeTaIypTis, XiMidHA TTPOMHUCIOBICTh, JiKH, ITOCIB
CUIIBCHKOTOCTIONIAPCHKHX KYJIBTYD, ONAICHHSI, INIACTMACH, EJIEKTPHYHA 130JISLIis,
KOHCTPYKTHMBHI MaTepiamu. IX BiZcyTHicTh BHKJIM4Ye Kpax UMBijizamii,
roJI0/I, HeOOXiAHICTh HiTKOBUTOI MepedyA0BH eKOHOMIKH, 110 0COOIHBO
OyJe Bia4yBaTUCh PO3BUHEHWMH KpaiHaMH, 3BUKIMMH 10 Komdopty. Edekr
OyJie He MEHILMH, HIXK Bif mosiBu iaHeT Hibipy. 3aneBHeHHs, 110 HadTH 111e
BUCTauUTh Ha 150 POKiB € HEBIPHUMHU: TIPH TETICPHIITHIX TEMITAX CIIOKUBAHHS ii
Buctayuth Ha 20-30 pokiB. Tomy Tam, ne € Ha 3emii HadTa, CIIiJl O4iKyBaTH
I'pomreii, npoBokaniii Ta apmiro maconis CIIA — mix 6iaropogHumMu
racmamu. He Tpeba OpaTtu ydacTh y «MHPOTBOPYHX AaKIIisX» MAcOHIB 3a
Hadry. I Henapma 3 nepxxaB CHI' MacoBo BUBO3MBCS METaI.

e 5-10 pokiB it eKOHOMIYHE CTAHOBHIIIE PO3BUHEHUX KPalH MOXE KPyTO
smianTucs. Y CIIA, xpim Pocii, 3’aBuircs noTyKHI KOHKypeHTH B A3il i
Jlaruncekiit Amepuni. Tomy CLIA, ak nogimps, nompionuii 6iticbKoGuii
Koughnikm 1y po3s’s3anHs Beix mpobiiem. I CIIA mo mporo roroi, MoBa
Hie e mpo «exoHoMiurey npueaHanHs 10 CLIA «cupoBHHHEX pecypciBy,
y mepiry 4epry — HadTH.

BiiicbkoBa nporpama CIHIA. CIIA roroBi BecTH BICBKOBI omeparii
Ha MOpi, Ha CyIlli, y MOBITpi, y KibeprpocTopi i kocMoci. Tpu kananaaTH B
npesunentn CIIA (Bxmouatoun b. O6amy) obirpsmn migrorysaru CIIIA no
BIOUTTS arpecii 3 KOCMOCY, Moomo odiusnu niozomyeamu Kocmiuti eiicbka!
Aure BilicbKa, SIK BiZIOMO, MOKYTh 3aXHMILATH, ajieé MOXYTh 1 Hamagaru... CIIIA
PO3TOPHYITH CBOi BifICBKOBI CHIIM TI0 BcboMY cBITi. Beymeped ymosam JIOBCE
(«doroBop npo O06bIuHBIE Boopyxenusie Cunbl B EBponey», 1990 p.), sxi
P® BukoHye, 3axig HapoIIye CBOIO BIHCHKOBY MPUCYTHICTH IO MEPUMETPY
POCICHKUX TPAaHUIIh W TOCAT Y IEOMY 3HAYHOI IIepeBaru Ha CBOIO KOPHCTH,
110 BUKJIMKaJO npotecTt Pd.
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Y mucromani 2008 p. dexinekom minviionam 3einbHeHum y 3anac i
giticokosum neucionepam CIIIA TpyiATIUTA TIOBIZIOMIICHHS, 10 BOHW TTOBUHHI
TpOiTH mpupiuny BiiicbkoBy ciyk0y [83] — e oxorutoe it 2011 p. Bocranue
nrock nmoaioHe BimoyBanocs B 1941 pori. Y 3MI CILA ckianocs BpaKeHHs,
o CHIA rotoBi iHCUeHYBAaTH sdepHuil avo oionoziunuii yoap no CIIA
JUId BUIIpaBAaHHs No4aTtky TpeTnoi cBiTOBOI BiliHu. ExcriepTu BBaXKaroTh,
mo CIIA roTyroTbest 1O BiliHH 3 1HIIOIO J€p>KaBOIO, TIraHTCHKOTO I[yHaMi,
TEO0JIOTTYHOI KaTacTpo(H, TEPOPUCTUIHOTO aKTy UM PENpeciil 3 BelMYEe3HUMHU
BTpaTaMu:

—  a B omHOMY 3i cKiIafniB BusBIeHO 6i0 500 000 oo 1 000 000 mpyn.
e He enunmii ckiaz, TOOTO 3araNbHUN PaxyHOK 3arOTOBJICHHX TPYH iJe Ha
MIJIBHOHH;

—  CKJIaJ¥ TPYH IepeOyBaroTh, SIK IPABIIIO, TIOPYY 13 HEZABHO 30y TyBaHIMH
CHOpyJlaMy, IO HaraayloTh Konumapopu — 3 Oapakamu, OOHECEHHMMH
3a00pamu 3 KOJIFOUOTO JIPOTY i BUILIKAMH;

— y 2008 poui B CIIA ynaprumu Temnamu Oyso moOymoBaHO Oublie
160 ¢’a3nuups, 3 sxux 90 % € MOPOKHIMH, ajie TTOBHICTIO YKOMILICKTOBAHI
nepcoHanoM. Takox Oys0 MoOyAOBaHO KiNbKa Zi2aHmcbKuX Kpemamopiis,
cepejl IKHX JKOJICH He TPAI0e, X04a BCi TOTOBI JI0 eKCIUTyaTallil.

VYpsan CIIA BimMoBYyeTbCsl PO 3HAUCHHS LUX MPUTOTYyBaHb. Ale
PO3MOPOIIEHHS HACEJICHHS Ta BHYTPIIIHA MOOLTI3aIlis MPaKTHYHO BiOysack —
i sixpa3 Ha 2012 pik.

Maconu nmianyBajau crBoputud CsitoBuii ypsaa y 2000 p. 3rixHo 3
[84, c. 362, 366] Tperts cBiToBa BiliHa TOBHHHA BinOyBatuchk y 2003-2030 pp. |
aBTOp BBaXkae, mo Tpers cBiToBa BiliHa Bike 1aBHO Hje.

3apa3 2009 p. I xi6a moxxHa 3piBHATH 3aBoroBaHHs UuHricxaHa i
A. Makenoncbkoro 3 HuHilHiM nanyBanusam y cBiti CIIIA? Xi0a 3apa3
CUIA He mpaBisiTh NPAaKTHYHO CBITOM 3a JIOMOMOTO0 JoiapiB? Xida 3apas
CHIA =e ouomotors OOH 3 MacoHCEKMME eMOJIEMOIO i Iparopom, i 4u He
BOHH TIPUMIPSIIOTBCSI OUOJIUTH «CBITOBHI ypsii», «3amnpornoHoBaHuii [1anoron»?
Uu He BOHM Aal0Th KOMaH/Yy, 1110 CaJIUTH Ha MOJIsIX YKpaiHi?

3amicTb 60itoBOi 30poi MpH ILOMY B OCHOBHOMY BHKOPHCTaHi J0J1apy
CHIA. I ynm otpumana nepemora Hajg CPCP ripia 3a 6urBy npu Kanax?
Brim CIIIA TakoX TOTOBi pO3B’S3aTH II€ TIMTAHHS «TapHUM CTapAM METOIOMY.
YoMy 11 [UBEpCiiiHi MOMITHKO-(iHAHCOBO-EKOHOMIYHO-1H()OpPMAIIIHO-BIHCEKOBI
METOI¥ He BHUBYAIOTH Ienepanvui wimabu i silicokosi Axademii 6cbozo
ceimy? 3BigKu Taka cKpoMHicTh y Pormmsais i Pokgemnnepis? 3anpogaHers-
KEpIBHUK KOIITY€E 3HAYHO MEHIIIE 3a aTOMHY OOMOY, a IIIKO/M BIIACHIl JepikaBi
npuHece Oinbie. Y BIMCHKOBUX aKajeMisiX, KpiM BOEHHHUX JIii, BApTO BUBYATH
HOJIITHYHY, (PIHAHCOBY, EKOHOMIYHY # IHTEJIEKTyallbHy €KCIAHCIO SIK HE MEHII
HeOe3MeYHNI CyJYacCHUI BH BIICHKOBOIO MUCTEIITBA IOHCBOJIFOBAHHS HAPOIIB.
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Apwmis «cynepaunka» CIIA He Beme 60HOBHX Iiif, «ITMIBHO OXOPOHSE CBOI
KOPAOHW», a 3a 11 CIMHOI0 KpaiHa BKe eKOHOMIUHO MepeMOoKeHa — YKpaiHi
JIOCHTh TIOIVITHYTH Ha HHHIIIHIN cTaH 1i Bilickk. [linpuB exoHOMiKH 3abe3nedye
nepeMory Haja apmieto. I Xxiba BoHa IMPAKTUYHO HE PO3TPOMIICHA 0€3 YCAKHUX
OoitoBux aii? Tak oMy Iied BUI AisJIBHOCTI HE BPaxOBYIOTh BIiHCHKOBI
BigomcTBa?

3aMicTb IMBEPCAHTIB BUKOPUCTOBYIOTHCS 3PAJIHUKUA — MACOHU-KEPIBHUKH 3
HEBraMOBHOIO CIIparolo 30aradeHHs i ocobucroi kap’epu. Came y BUIIUX
KOJIaxX HaMOUIBIIIOI MIpOIO pO3BHHEHI Kap’ epr3M 1 MacoHCTBO. Ll{ock He ayTHO
TIPO MACOHIB 3 «HAPOIY» — POOITHHKIB, CEIISH, PSIOBUX TPOJIABINB I iHKEHEPIB.
Bonn mMaconam He moTpiOHI, ToMy 1m0 BOHH — pabu. Lle scHO meMoHCTpye
«m000B)» MaCOHIB JI0 HApoay 1 ix «OmaromiHi» crpaBu. YuM Binpi3HAETHCS
JOBEICHHS 10 PYHHYBaHHS JepyKaBHUX MIANPHEMCTB 13 HACTYITHOIO IXHBOIO
TIPUBATU3ALIEIO BiJ il IMBEPCIMHMX TPYN CyNpoTHBHUKA? YoMy NIOITyCKaeThCst
SIBUIIE «PEHACPCTBAY, KOIM «HEBIIOMD) OaHIM CHIIOI 3aXOILTIOIOTH B YKpaiHi
nixnpueMcTsa’?

He noBiBmm cripaBy 70 npsiMOro BiHiCBKOBOTO 3ITKHEHHS 3 OCHOBHHMH
CynepHHKamH, ife BilicbkoBa OopoThba CIIIA 3a rojoBHHN CHPOBHUHHUIA
pecypc — HaTy, TOMY 110 B OCHOBHOMY BiJl HATH 3QJIC)KUTH eKOHOMIUHUIL
cman oOeprcasu i 1020 8ilicbkoea mozymuicmp. 1 1€ TOJOBHE 3aBIAHHS
3apa3 NPaKTHYHO BUKOHAHe. 3anuimBes [paH. Ajie 3a 10TOMOTor0 «00ypeHOro
CBITOBOTO TOBapHCTBa» Ta HOBUX IPOBOKALIiH 1 111 TTpobiema Oysie po3B’si3aHa —
y BiitHi 2012-2014 pp.

3BHUAifHO TONITHKA CIPSMOBAHA TIEPII 32 BCE HA 3aXUCT EKOHOMIYHUX
iHTepeciB mepxaBu. Ase B YKpaiHi «eliTa» 3aXOIieHa MPUBIACHEHHIM Ta
BUBE3CHHAM JICP)KaBHUX 0ararcTs i METATy 3a KOpIOH repe TpeThoro CBITOBOIO
BiliHO0. [lep:kaBHi yCTaHOBM 4acTO MiATPUMYIOTh 3aKOPAOHHI PO3pPOOKH,
00 3a 11e OTPUMYIOTh (PiHAHCOBY BHHaAropoay. Ha koro Bce 1ie mpariroe?

I'pomi Bupinmiyn MacoHam npoOiieMy MHOJITHYHOTO i €KOHOMIYHOTO
minnopsakysannst nepxasu CLUIA, nigkopumu OOH, 1onoMoxyTs CTBOPHTH
«CBITOBHH ypsi» (32 «TIporo3uiiero [lammy), JTOmOMOXYTh 3HAWTH «CIIUTBHHUKIBY
1 ynpasiatu 3emiero. Tpeba TUIBKM Ha KOXKHOMY i€papXidHOMY piBHI JiepKaB
3aXOIMTH 32 JOTIOMOTOIO J0JIapiB KOMAaH/IHi MOCTH.

3apaz $amanuncexi Ipowi 3uywaiomsca nao namu: y Hac 3’ BUIINCH
BJIACHI HAIMCTH (32 IO CTLTBKH JIFOJEH 3aTWHYIIO Y BiliHi?), XTOCh HAM BHXOBYE
MOJIONb Y Iyci (hamm3My Ta caTaHi3Mmy, (haIicTH MPOBOISITH IEMOHCTPALIIO B
Kuegi, CIIIA 6e3k0mTOBHO TEPEBO3UTH BIMCHKOBI BaHTaXi Yepe3 TEPUTOPIIO
P® (3a mo BoroBanm B AdranicTani?), iine 6e3riay3aHa nepedymaoBa BChOro
HaBKPYTH, OPTaHi30BYyI0Th opa3ky P® B Yeuni Tormro.

VY Benukiii Mipi gepxaBu «Bemukoi cimkm» (10 % BiICOTKIB HacelICHHS,
60 % Bcix (piHAHCIB CBITY) OAraTiroOTh HE BHACIIIOK HA/I3BUYANHHOL MPaIie3qaTHOCTI,
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a depe3 OaHkH, sKi Ha#aTh Kpeauttu mig 10-12 % 3a npaBo KOHTpoOJIIO 32
OroIDKeTOM Ta (hiHAHCOBOKO CHCTEMORO JieprkaB [84, c. 283]. Onpasy 3arycKaroThes
MeXaHi3MHU 0CJI1a0JICHHs HAI[IOHAIBHOI BAJIFOTH Ta 3apIljiaTd HaceleHHs [84,
c. 283]. 3a 10 pokiB «aemMokpartii €IbI[HA» BapTICTh CTali HA CBITOBOMY
PHHKY pi3KO 3HM3WJIACh, & aBTOMOOLIIB, TPAKTOPiB, KOMOAiHIB — AilILIA A2
300-500 tuc. momapiB CILIA [84, c. 283]. I Pocis 3mymiena ix kymusTy,
TOMY IO 3a peKoMenamisMu «ekoHomicTiBy» ['aiimapa, Uybaiica, JliBmuma,
YopHoMHpliHa 3HUIMIA BllacHe BUpoOHUNTBO. Po3xineni nepxasu CPCP
IIBUIKO TICPETBOPIITNCEH y «OAHAHOBI PECITYONIKIDY TPETHOTO CBiTy [84, c. 283].
Aute He Tpeba «3BaTIOBATI TUIHKM HA MAaCOHIB BIIACHY PO3PYXY: JIMIIE PO3PHB
HanaromkeHnx 3B’ s3kiB CPCP Moke matw 3HIKEHHS 00’ €My BHPOOHHIITBA
B KiJIbKa pa3iB. Lle 1 OyB MOTy>XHUI €KOHOMIYHHUI THUCK 1O 00 €IHAHHS Ha
IHTepHAIliOHANBHIA OCHOBL. AJle KepiBHHKH-KOMYHICTH-«IHTEPHAIIIOHATICTID
nepxxaB CHI, siki «myxe JOOIATH HApoI», Oyiv B 3aXBaTi BiJ 30BCIM IHILMX
crpas... [luM i cKOpUCTaIUCh MacOHHU.

Maconu Ykpainu Ta Pocii mocuneHo, Hade Ha 3aMOBJIEHHS, IIPOBOKYIOTh
BilfHy MK yKpaiHIsIMH Ta pocissHamu [92] — 60 e BurigHo maconam CIIIA.
XTO 3 MAacOHIB MEPIINM BYMHUTD IIPOBOKAIIi0?

Yu nporo He Moxe OyTu? Asie M He MacoHW Pocil BUMHUIM MOTYKHUA
eKOHOMIYHUI TUCK Ha binopycito, saxka eouna 3 pecnyonik CPCP nokazysana
yciM npuknad — He pyiHyeana 61acHoi eKOHOMIKU il He Opana no3uxu
MB®? I'pouri MacoHIB «IaxHYTb» KPOB’I0, 3pajoo0, MMPOBOKAIIEI0 Ta
maxpaiictBom! I'porri MacoHiB criouatky 3pyiHyBamm CPCP, a 3apa3 pyiiHy0Th
KOXHY PECITyOIIiKy OKpeMo.

I 3apa3 minvku adepnuit wyum Pocii ¢ peanvnum 3axucmom ycvozo
JToocmea, éxnouarouu napoo CIIIA, 6i0 camanucmcovKkoi 61a0u Maconie.

I 3MI HeMa 40ro IUBYBATHUCH, IO MPOTH MPOTOKOY 1 32 HEpEaTi30BaHy
1ie npono3utito (ckoporutu 1o 85 % snepuuii apcenan) npesugeHt CIIA
b. O6ama orpumaB HoOGeniBcbky mpemiro sIKk «Oopelbs 3a MUpP» — IIBOTO
BUMaraB TEpPMiH I1eperoBopis 3 Pociero 10710 3MEeHIIIEHHS SAepHOTO 030pOEHHSI.
bo maconam CIIA Oyice 3asaxcac adepuuii wium Pocii. A xTo 3MOXKe
BIIMOBHTH Y po30poenHi HobeniBcbkoMy naypeary? Sk Ou BuriIsiaana Toi
Pocis? I Pocis «He migBena» — BUCYyHYJIA «3YCTPIYHUHN TIaH» CKOPOUEHHS
B TPU Pa3M SAEPHOTO IMOTEHLiay. AJie YM HE JOCHUTH TOTO, IO YKpaiHa
CKJIaja IepeJ] MaCOHaMH CBOIO siAepHY 30poro, ska Oyma TpeThoro 3a
MOTY)KHICTIO y CBiTi? ABTOpPY HE3pYYHO TaK TIYMAduTH TOXii, 00 Homy
nomobaerscst b. Obama, 1oro ciMbst Ta 81 HoHbKM — Maist ta Camna. Aje
Tpeba BpaxyBatH i Te, mo B [HTepHETI Oy70 MOBiXOMIIEHHS, HIOM 3a TaHUMU
pociiicekoi po3Bigku, rpyna konrpecmeniB CIA morpoxysama b. Obami
yuactio Keneni (nmpuynHa HeBiioMa).

141



Kepyroua posis MaconiB y kocmiuniii mporpami CIIIA [76]. Beix maconiB
MMOETHYIOTh TIMOOKI €ruIeTchKi KopiHHs [76, c. 9, 288]. Maiixe «yci, XTO
3aiiMmaB y HACA xou siky-HeOyIb BaKJIMBY MMOCaay, Yy Tiil 4W iHIIIN Mipi
Oynu moB’s3aHi 3 Jloxkero (MacoHiB — KB)» [76, c. 260, 287], a npu 6ioéopi
acmponasmie y CIIIA «saeni nepesazu siooasanuca gpankmaconam» [76,
C. 285]. ¥V kocwmiuniii mporpami CIIIA HacTUPIHBO TOBTOPIOKOTHCS MAaCOHCHKI
mudpu 33 # 19,5° (umucno 33 «e TONIOBHUM PHUTYaJIbHUM YHCIOM JUIS BCiX
TpboX rpym» maconiB HACA [76, c. 12].

OuesnnHo, 1m0 Tpu rpymu MacoHiB HACA («mazuy» 3 BipyBaHHSMH MacOHIB
JpeBHbOTO €THNTY, CyJacHi «Maconu» i «nayi» 3 IXHIM MaHyBaHHAM [ iTiiepa
[76, c. 9]) 00’ exHaNmCs B iM’sI 3aXOIIICHHS BCECBITHBOT BIAIH, TOMY IO BCI
TpyIH MacOHIB MalOTh E€THIIETCKi KOpeHi [76, c. 287-288]: aBromarnyHuit
amapat «Cepgoiiep-3» ciB 20 xBitHs 1967 p. na Micaus — y denv nHapoodscennn
TI'imnepa npwu 3ipui Anaurak (nosic Opiona) Ha 39° = 2 - 19,5° Anmonon — 16 B
1972 p. Takox O6yB nocamkeHuit ha Micauyi ¢ denv napoodycennsa I'imnepa
[76, c. 295]. TakuM yMHOM, TPYNH MACOHIB Pi3HHMX HANpPSMIB 3HAXOAATH MiXK
co0boto po3yMiHHs. HacTupinBe NOBTOpPEHHSI MaCOHCHKUX LU]P, YBIYHEHHS
nam’sTi [iTinepa MaloTh NpakTHYHY METY — RiOmeepoumu MoZymHicmp
MACOHI6, Mamu 3acid 3a11Ky8AHHA HENOKIPIUBUX.

VY xHusi [76, c. 15] P.C. Xornmenn i M. bapa moBimoMistoTs mpo
nocmipkennst (HACA, Bimim nomom, Minicrepersom oboponu CILIA, iHcTUTYTOM
«bpyHKIHTrC») BIUTMBY iH(OpMALLii PO IHOIJIAHETSIH HA MOXJIMBICT COLIAJIBHIX
karactpod. [mBHa pamiorpancsmia «Biitau cBitiB» O. Yanca (1938p.), mo
BBEJIA B MAHIKY Oinbuie minviiona nwdeil Ha niBHigHOMY cxoni CHIA, Ha
IYMKY XOTJIeH/Ia, «0)/1a 8ilicbKOGUM NCUXON0ZIUHUM eKchepumeHmom» (76,
c. 118-119]. P.C. Xornenn i M. Bapa momnepemxkarots, mo HACA 3acekpeuye
naHi moa0 Micsius it Mapca njist 3a0e3neuerss namyeanns na 3emni [16,
c. 12-13]. BaraTo mpo 110 roBOpUTS i 2ZinHomu3sysanus kocmonarTie CILIA
[76, c. 223-225], m00 BOHM HE MOTJIM CKa3aTH, IO CIPaBi OAYMIU ¥ M0
pobwiu Ha Micsiri.

AHOHIMHE JpKepesio NoBiIoMuIIo XOIJIeH Ty, 10 KocMiHni meneckon CIIIA
«Xabony y maitdytaneomy «Hoeomy ceimogomy nopaoky» (1ie MAaCOHCHKUI
TepMiH) OyJie BUKOPHCTOBYBATHCH SIK Ja3€pPHUIl IHANKATOp Y XMapax «o/is
niopooxu /lpyzozo npuwecmsal (76, c. 115]. [lusHi inei A1 BEMUKOI Aep>kaBy —
«Hogwuii cBiToBHI TOPAIOK» H iMiTalis Jpyroro npuimects, 9u He mpaBaa?

P.C. Xormnenn Bi3HA4YMB JUBHY Ha3BY «Apecy (TpelbKuii 60T BiffHI) HOBOTO
mpoekty 2006 p. ams mepemilieHHsT BETUKUX BaHTaxiB Ha Micsmp i Mapce
[76, c. 526-527] i BucnoBuB 3auBYBaHHSA: YoMy B 2006 p. Tak MOCHIIIHO
BiIHOBJICHI MOJKLOTH Ha Micsub i Mapc [76, ¢. 528], ajpke HOBHIA TIOJIT HA
Micsip mwianyBases B 2020 p. [76, c. 528], a éionosuscsa na 14 pokie paniwe
2006 p.), wio y 06a paszu ckopouyeano cmpoku 3aTBEPIKEHOI MPOTPaMH.
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Tum vacom € nosiciennsi: 2020 p. 3aHanaTo Bincrae Bin 2012-2014 p. y 3B’s13Ky
13 mpopokyBaHHsAMH mmiofo mianetu HiGipy. I B »xoBtHi 2009 p. CIIA
3aIlyCKae HaMJIOCKOHAIIIY ITUIOTOBaHY KOCMIYHY PakeTy «Apecy JOBKUHOIO
100 M i3 TBepmKeHHSIM TpO «kpaiinio giocmanicme HACA 6 dinanyi
NPOEKMYGAHHA paKemy. ..

VY 2006 p. Oy7n0 3aTBEpIKEHO CTBOPEHHS MUIOTOBaHOTO anapata OpioH:
«Annonown i crepoinm» [76, c. 526-528]. Ctepoin — 1ie Jiku. CIoBO «cTepoimy
«3 TUBHUM TiJTeKCTOM 3anpornonyBaB riaBa HACA M. I'piddin» [76, c. 12].
Acmepoio — e HeBemike IUTaHeTONoAiIOHe Tino COHAYHOI CHCTEMH; Mae
Ha3By; opOiTa Horo BimoMa i po3paxoBYeEThCs; 3aTallbHa Maca BCIX acTepOiliB
cTaHOBUTH 4 % Macu Micars. A mopyd i3 «BUIAJICHHAM KOCMIYHHX T Bif
3eMuti» IIJIKOM MOXe TiepeOyBaTh i «Hayintoeanna acmepoioie na 3emoy. ..
[ligTexct cinoBa «CTepoimm» 3BY4aTh SIK <«JIIKH 3 aCTEPOiliB» — TAKUI TyMOp
y MacoHiB. Koro MacoHu 30uparoTbesi «IiKyBaTu» acrepoigamu Ha 3emiri?
Y 2009 p. CIIA 6ombapaye Micsih KIHETHYHAM CHAPSIIOM MAacoro 2 TOHHH 3
YTBOPEHHSM Ha Micslli KpaTepa iaMeTpoM 5 KM — HIOUTO B MOLIYKY BOAX
Ha Micsmi — B ymMoBax BakyymMy. A Micsip He Mae HaBiTh atMochepu!
Le#t excrieprMeHT JIy)e CXO0XHH Ha cripoOy To4yHOro OomOyBaHHs 3emiri
«CcTepoigaMmy.

OxonyieHHsI cTPaxoM i HemeBHiCTI0O HaHOiIbIIOI KinbKoOCTI JIofei
[78-81]. Ha 2012-2014 pp. cTBOpeHa BelMKa KOHICHTPALlsS «CTPaxXiTh» — 3
OTIOPOIO Ha HAyKOBI JIaHi i MpopoKyBaHHs. HereBHICTh HapoAiB y 3aBTPaIIHEOMY
JIHI CTBOPIOETHCS TTOBIIOMIICHHSIMH TIPO KiHEIb CBITY — AIIOKAIIICUC, TUTAHETY
Hibipy na 2012 p., acrepoiau, koMmeTH, kocMiuHi katactpodu 2012-2014,
2029, 2050 pp.

Hanpuknan, nranema Hioipy cy3ip’s Opion tipotine kpi3b op0iTy CoHIls
mig kyroMm 337 («33» — MacoHChbKe uncio [76, ¢. 285]). 3a mOBiIOMIICHHAM
HACA mnanera Hibipy cnoctepiraetbes 3 tpaBast 2009 p., ii Oyayts yci
6aunty 3 TpaBusa 2011 p.; 21.12.2012 p. Ha 3emi1i MOYHYTHCS 3EMIIETPYCH;
14.02.2014 p. — Haiiripii mofji (3pyLIeHHs TEKTOHIYHHUX IUTHT, 3CYB IOJIOCIB);
micnst 01.07.2014 Hibipy He Oyzne TepopHu3yBaTH Hall CBIT 1 PYyIIUTh TETh i3
Hamoi yactuau ["anaktuku. Y pesynbrari BBy mianetn HiOipy Bmxuse
puOIM3HO KOXHA JecsTa moanHa ianetu. HACA Ha Toii ke nmepion
TTOBIIOMIISIE TIPO BUXIJ 3 JIaAy ycix TpaHcopmaropiB Ha 3emii... | Hade me
HE CTOCYEThCS yCiX HAYKOBIIB 3eMIIi, sIKi 3aifMarOThCS UMM 3aBTOJTHO, JIUIIIC
HE NUTaHHSIMH N0rpo3 JIIoaCTBY.

4.10.2009 p. ykpaiHCBKUM TeeOaueHHSIM @ 00Hil nepedaui Oyiio TIOBIIOMICHO
PO MPpu 6apiaHmu NOBHOZO 3HUUWLEHHA NIaHemu 3emaa 3 HACTYIIHOIO
3aCHOKIMIMBOIO 3asBOI0 YCMIXHEHOI'O acrpojiora. Y KiHOTearpax IMiluia
neMoHcTpais Ginbmy «2012».
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Ilpopokyeanns Ilaena I'nmoou: «Ceim 3iuimosxnHemuvcs 3 HeOAYEHOIO
KpUu3010, w0 noyHemuvcs nicis npuxody 44-zo npesudenma CILIA. Ha ye €
eKasziska pociticbkoeo acmponoza B. Hemuuna — 6in Ha36a8 11020 «4OPHOIO
moounoion. s b. Obamu naveasxcuum cmane 2011 p. — 1io2o scumms 6yde
nio 3azposoio. I'opockon b. Obamu ousno cxocuti na 2opockon []. Kenneoi.
CIIIA uekae enuxa denpecis, Kpaina nocmynumscs tidepcmeom. Hatieaowcuuii
yac onsi CLLIA nacmynumo nicis b. Obamu. Binbw cymue maibymue ouikye
€spocoros. Poznadymwcs 6iticbko6i 1 nonimuyni corosu, y momy uucni i HATO.
Ykpaina posnademovcs na mpu wacmunu, 06i 3 aKux ysidyms 00 CK1AOY
Pocii. ¥V 2014 p. modcmso enpumyn nioitide 0o Tpemwoi c8imogoi sitinu.
Ane 0o 2014 p. siiinu 6 Pocii ne 6yoe».

26.10.09 p. Ha TenebaveHHI BHCTyIA€e aKkaJeMiK i TOBIOMIIIE, IO Ha
2011-2012 pp. (o 4oro x «ydana» dama') BAPTO OUIKYBATH aTaKy OMKHIMX
BipYCIB 3 JIbOJIiB APKTHKH, 110 TaHYTh, i 0 AKHX JIOIMHA HE Mae iMyHiTery. 1
ICHyIOUl BIpyCH NTAIIMHOTO i CBHMHSYOTO TPUITy TEX aKTHBI3YIOThCs (if
0006’a3k060 Ha 2011-2012 pp.!). [Ipu oMy He 3ragyeTbes, Mo 3emiisa He
nepmi pik 3ycTpivaerses 3 aiicoepramu, TaHeHHS sikux 110 2009 p. womych
HE MPU3BEJIO JI0 KaTacTpod.

Baana I'pomreii [85]. Jonap CIIIA € 0CHOBHOO BAITIOTOFO CBITY ¥ CKIIajae
ourprre 50 % Bix 3aranpHEX BamOTHUX 3amaciB. Huwi 30-50 % momapiB inyTs
3a mexi CIHA. Hloaus anst Burorosnenns nonapis @Pb CIIIA Burpauae 18
ToHH (apbu. IIpupict pesepsiB Bamotn noza CIIA cranoButs 63 % y €Bpo,
37 % — nns miaTpumku fnonapa. XTo rajaas, mo Pocis Oyae miaTpuMyBaTH
nomap CIIIA? Ase BoHa migTpuMye — BuMytieHo! Po3mip BaFOTHHX pe3epBiB
cBity nocsirae $7,3 tpan. Pocist mae BamoTHI pesepBu: 47 % — y monapax
CILIA, 42 % — y eBpo, 10 % — y dbyHTax cTepiiHriB.

CIIIA i €spona oghiyiiino — xpucmuancoki Kpainu. Bonu 6oambcsa
yucna $amanu 13, Tomy 1o B n’atHuL0 13-ro: posinHynu Xpucrta, Aram
1 €Ba nokyITyBanu 3aboponeHwuit i, Kain yous Opara ABens. Y aesikux
TOTENSIX HaBiTh HeMae 13-To MoBepxy. AJie XKOJTHOTO XPUCTHSIHCHKOTO CHMBOILY
Ha JonapoBid Kymopi Hemae. Hemae xpecra, 3aTe maHye caTaHUHCHKE
yucno 13. TIosCHIOETBCS 1I€ TUM, L0 MACOHU, AKI Maaloeanu 0oaap, —
cynpomugnuxu Xpucma. CIIIA cnouatky cknaganucs 3 13 mrariB (3a 9uciom
KOJIH i3paifeBux IDIFOC TPUHANIATE: AYXOBHI iymei — MacoHH). [IpuHIm
KepyBaHHS TOH jKe: MiCIIeBi 3aKOHH 1 3aralbHUN (enepanbHuil eHTp. Taka
K cTpykrypa y @enepansroro Pezepsroro banky CIIA.

V niBiit yactuni ogHOmoMapoBoi 6ankHoTH CIIIA (puc. 24.1), BUKoHaHO1 3a
3agymoM C. MakpoHoBckoro (BiH xe —macon M.K. Peprx) 1 po3nopsypkeHHIM
ManOyTHBOTO 8iye-npesudenma CIIIA macona I'enpi Yomneca, 300paxena
ycidueHa mipamina — HaioasHiuuii cumeon xeepyie Ecunmy, wio cghopmysanu
il came iyoeiicbKe yapcmaeo, i iyoaizm AK peniziio.
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From o'\ Moy of she Sead ofthe Unted Sates

——
Puc. 24.3. ITipamina i open Puc. 24.4. Ilpanop CIIA

VYcivueHa mipamina cknanaerbes 3 13-mu yeeenvuux spycie, e KOXKHA
IIeT1a TI03HaYae OKpeMHUH Hapox abo aepxaBy. HasuBaroTs i «mipaminoro
ImominariBy. CTpyKTypa UTIOMIHATIB CKIaaeThes 3 13 CTymeHiB MOCBIYCHHS B
ictuHy. Lle mina rpyma MacoHCHKMX JIOXK. Y BEpIIMHI — TPUKyTHHKA (e
OIIMH MacOHCHKHI cuMBOIN!) — oko. DaxiBIi HA3WBAIOTH HOTO MO-Pi3HOMY:
«Bcepumroue i Beesnaroue OKko» «HEBHANMOTO TIPABUTEILD YCIM CBITOM, OKO
«Bemukoro Apxitekropa BceecBiTy», «oko Jliouudepa», To6To CaTtanu
(puc. 24.2). Skuio 300pa3uTH iyaenichkuii cuMBoJ — 3ipKy JlaBuia Ha mricth
KyTIB, TO 3 JIITEp y BEPIIMHAX TPUKYTHUKIB MOKHA yTBOpHUTH clioBo M.A.S.O.N.
CHUMBOJI «BEpPIIMHIY» YBIHYAHMIT JIATHHCHKUM HarmicoM 3 13-mu aimep: « Annuit
Coeptis» — «0J1arocI0BeHHI BCEBUILHIMY, 110 ITIIKPECITIOE, IKOMY «00OpaHOMY»
Kyacy naHo nmpasutH cBitoM. Ilin mipaminoro Hamucano «Novus Ordo
Seclorum» — «Hoeuit Céimosuii Ilopaoox» (puc. 24.3).

YV 11eHTpi 300paKEeHHI «aMEepPUKaHCHKHID oper. Y 136001 BiH HECE CTPIUCUKY,
Ha skiid Hammucano (/3 nimep): «<E PLURIBUS UNUM» — «OnuH Hapg
MHO>KHHOIO». BIiajiae B OKO HaCTHpIIMBE MOBTOPEHHS «MAaCOHCHKOTO» yncna 13,
oo o3Hadae 13 crymeHiB mocBATH B icTHHY: I3 jucmkig y TN akarmii,
13 6ymonie Ha rinui, 13 cmpin B nari opna, 13 cmyocox Ha TIpaniopi y HbOTo
Ha TPyIsX, 13 n’smuxymuux 3ipox HaJl TOIOBOIO Opia, 13 cxodie y mipamiau,
13 nimep y cnoBax Haj mipaminoto, 13 nimep y cnoBax Haja opiom. Ctpinu
B JIIBIi1 J1aIli OpJia CUMBONIZYIOMb 3HAHHA U CUNU, NOKTUKAHI 6MUXOMUPUMU
abo emepmeumu 60pozie.

Ha nepxxaBaomy mpamopi CILA e 13 6ino-uepsonux cmye (puc. 24.4);
SIKIIO BUMIpSITH MpuHy Kymopd $1, To oxepskumo 66,6 mM. «Huciio 3Bipa»
666 sramyerscs B bionii sik iMm’s Caranmm. Bunaakosuii 360ir? Jlromu, ski
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crosutd 3a Pepuxom, BUOpaiy 0JHOA0JIAPOBY KYIIOPY, TOMY 110 HaJaBalH
OMHULI cakpanbHe 3Ha4YeHHs. ['ooBHY TaemHuIl0 Pepux 3amudpysas y
yenmpi Kyniopu y 6u2naodi OIHOT0 peueHHa i3 mpbvox Hanucie: «CUIA +
Mu Bipumo B bora + Oaun gonapy.

Bcs MacoHCBRKa crcTeMa Ha Pi3HUX PIBHAX KEPyBaHHS JTAIOTh Pi3HY CUCIEMY
3nanb. PaboBlacCHUKaM JalOTh 3HAHHS TIPO T€, AK YHPAGAAMU II00bMU;
pabaM e TaroTh JIUIIEC 3HAHHA, HeOOXIOHI 011 POOOMU pada — SIK POCTUTH
puc i T. 1. Ajie 60poThOa 3a BOJIIO CTaBajia HETIPUMEPEHIIIIO0, 1 pAOOBIACHUKH
3aMiHWIM KaiIaH! Ha KPEIUTH 3 BHCOKUM TIO3UKOBUM BifICOTKOM. [Ipn oMy
90 % noiapoBOi Macu CTBOPIOETHCS SIK KPEAMTHHUN OOpT, 10 MTOBEPTAETHCS
3 BIICOTKaMu. Ase gpoweii 015 8idcomkie npocmo ne icuye. Tomy noseprymu
6ci 0onapoei bopzu nemoxcaueo. JJonap — 1e 3acid IMOHEBOTIOBAHHS BCHOTO
JIFOJICTBAa MacOHaMH — BiacHuKaMu @enepasaoro Pezeperoro banky CILIA.

Ha noBill ykpaincokiii kynwopi Baptictio B 500 rpuBens (puc. 24.5) Ha
OymnHOK KneBo-MormistHCHKOI akaneMii HaIUIMBae MacCOHCHKHNA CHMBOJI —
«oxo Jlronugepay, moMirieHe B IEHTP TPUKYTHHUKA 1 300paskeHe Ha JOJIapOBUX
6ankHoTax CHIA. «XTO mpoaas Ykpainy 3a 500 rpuBennb? | Ha 110 HATSIKHYB
maMm BciMm HBY? Ha te, mo KueBo-Moruasucbka akageMiss € MaCOHCHKUM
HAaBYAJbHUM 3aKJIaJ0M, Yd Ha T€, 10 CKOHOMIKa YKpaiHH BXKE I[IJIKOM
niepeOyBae i KOHTPOJIEM MACOHIB?», — IUIIIE 13 IIHOTO MPUBOTY CaliT «OOKOMY.

Ha mMoHerax YkpaiHu mpaBopyy BiZl pOKY BHITYCKY 3’SIBUBCSI MAaCOHCHKUH
CUMBOJ — KBITKa.

A ake mac gionowenns OOH 00 maconie? Emonema OOH (puc. 24.6)
niarorosieHa KepiBaunrsom crpareriunux ciyx0 CILIA y kBiTHi 1945 p. y
BHUTIIAII 36MHO{ KyJli 3 JBOMa MACIMHOBHMH TUIKAMH: YHCJIO JHCTKIB B
onHi# Tl gopiBHIOE 13, 9MCIIO «iepapXiYHUX PiBHIB» JTHUCTIB — 7. OOHIBI
(P — MACOHCHKI I IPM3HAYEHI [T TiATBEPPKSHHS MOTYTHOCTI MacOHIB.

Puc. 24.5. Kymntopa Ykpainu Puc. 24.6. Ombnema i mpanop OOH

Oco6auBocTi momupenns xoaapis CIIA [86]:

—  [Jonapu qpyKyrOThCs IPUBAaTHOKO KOHTOPOO — PenepanbHuM PesepBHuM
bankom CHIA (®PB) 3 12-tu BimaineHs 0e3 sKOro-HeOyAb KOHTPOIIO 3
6oky ypsimy CIIA. 1li nonapu He miakpimieni Hi ToBapoobirom CIIA, Hi
30JI0THM 3aI1acoM.

—  Bci rpomi, sixi 6epytbest ypsimom CIIA B 6opr y ®PB mix BincoTky,
3a0e3neuyroThes aepkaBHUMU rapanTisimu CIIA.
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—  Koxen monap, mo apykye ®Pb CIIIA, naetbesa B kpenut. Koxen
KPEAWT TIOBUHEH OyTH noeepHymuil 3 giocomkamu. J{is1 KpenuTiB (Ha CTPOKH
Bix 10 mo 30 poxiB mix BimcoTku Bif 7 10 20 % piYHUX) BiCOTKH MOXYTh Y
2,5-4 pasu nepeBUIyBaTH CyMy KPEIUTY.

—  Becv céim eunen ®Pb ¢ 2,5 pazu dinvwe, nixc 63azani icnHye
2pouteit, moomo giodamu oopz gizuuno nemoxcruso. Hapits neprxasa CLIA
Mae BenmuuesHi 6opru mepen @PB. Jlng BigcTpouku GaHKPYTCTBA BCIX MEpeT
BciMa @PB CIIIA wiopoky OpyKye minbapou HOBUX HIuUM He RIOKPInieHUx
donapie, OO CTBOPUTH TPOIIOBY Macy, HEOOXiTHY U1 BUIUTATH OOpPTiIB i
BIJICOTKIB 32 TOPIITHIMH KpeAuTaMu. AJie 111 Maca 3HOBY JAa€ThCS B KPEIUT,
3araHsrOYd IUBLUTI3AIlI0 B OCTaTOYHE pabCTBO.

—  Coo6iBapricts nmpyky 100-monmapoBoi Kymropu — 3 HEHTH. A IiHY
Jonapa (Horo Kypc) MO)KHa peryJIFoBaTH IITYYHO, 3MEHIITYI0YH a00 30UTBIITYIOuH
KIJIBKICTh JIONIapiB Ha pUHKY. lle BUKOHYETBCSI TAKUMH OpraHi3allisiMH, SIK
OPB, MB®, BB, saxi nanexcams mum camum aro0am. [|jisi CTBOPESHHS XBHITI
0aHKpYTCTB (MPUBATHUX OCIO, MiAMPHUEMCTB, OAHKIB 1 IepKaB), TOCHUTH JIMIIIC
TIePEeCTaTH BUABATH HOBI KPEAUTH M IPUHMATH TUIATEKI 38 CTAPHMH, HAKaqylOuH
nonapu B cxoBuiia ®Pb, MB®, Bb. I yeii kpox pobueca neoonopazoso —
y 1907 poui B CIIIA, y 1914 poui B CIIIA, 1928-1932 poky B CIIIA. Huninmss
kpu3a 2009 poky Tex nodanack 3 6ankpytcTBa 6anky CLLA Lehman Brothers
15 Bepecnst 2008 p.

—  Cporozi onap € Mi>KHapOIHOIO BAIFOTOR0. Lle yMOXITMBITIOE imyune
CMBOPEHHA KPU3U 8 NIAHEMAPHUX MACUImadax.

CaiToBa (inaHCOBO-eKOHOMiYHA cucTeMa. MaTepiallbHOIO OCHOBOIO
MAacCOHCBKOI MOTYTHOCTI € Tpomli W cTBOpeHa HMMH (piHaHCOBa cHCTeMa —
OPB, MB®, Bb. binboepoepecokuii knyo (Heodiiiiina mopiuyHa KoHpEepeHIIis
130 yuacHuKIB 3 HailONbII BIUIMBOBUX (PIHAHCOBHX 1 MONITHYHHX isHiB)
TPaKTYEThCS SIK TAEMHHMI CBITOBUH ypsill. 3apa3 HACTYNHB MEPEIOMHHI MOMEHT:
Oyarce eenuki cpowti xouymeo Kepyeamu Ceimom.

IxHs cTpateriuna MeTa — 3aXonIeHHs DiHAHCOBOT, EKOHOMIYHOT # TIOMITHYHOT
BJ1a/Iv Ha 3eMJIi i yCTAHOBJICHHSI «HOBOTO CBITOBOTO MOPSAKY» Ha HEITFOJCHKHX
MpUHIUIAX paboBaacHUITBA. MeTomonoris BignpansoBana mo CIIA — tam
yIeplle Biaaa 3aXxOIUIeHa MacOHaMHU. A Temep JOCBiJ MEPEeHOCUTHCS Ha
Hanomkunx cyciniB CIIIA Ta Ha Hapomu 3emii.

3a THIOBUM CIICHapieM HAIIOHATIEHOMY YPSTy JA€ThCS KPEIUT Ha «pedopMIDy
Ta «PO3BHUTOK» 3 (PAHTACTUYHOIO CILIATOO TIOCIYT «PATHUKAM JIAHOI JIepiKaBm,
AKi, Y CBOIO Yepry, KepyloTb «MiCIICBUMHA YMHOBHMKAMI». YacTKa BUAUICHUX
KOIITIB Halepe/ MPU3HAYAETHCS IS «PO3IIOIUTY» MICIIEBOIO BIIa0I0. B yMoBH
«KPEIOUTY» BXOAUTH TaKOX KOHTPOJIb 32 EKOHOMIKOIO Ta «JI€ W 0 KyIUIATHY,
TOOTO 1i€ 3BUYAIHICIHBKUI MPOAAX BIACHUX ITOCIYT, TOBApiB UM «BILUTUBYY.
Ceimosuii ypao Kepye HaIlIOHATBHUMHE YpsiIaMu i BUIa€ OCHOBHI KJIFOUOBI
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JokymeHTH jiepakaBu. Tak npoBoawmuch pedopmu y Pocii, B CHI', Jlaruncbkiii
Awmepuui [87]. Ha «3eneni mamipui» iine migkym ypsigiB. I3 cucremHoi
TOYKH 30py — HaBIIO BUTpPAa4YaTH MIJIBSPIU Ha BiHHY, SKIIO NamiplsMH 3a
cobiBapricTio 3 nent 3a 100 monapiB MOXKHA PO3B’s3aTH Ti K MPOOIEMH,
asie 3Ha4yHO AenteBie? Hixto He xo4e 3amatu co0i IPOCTI MUTAHHS:

1. SIx Taka moryTHs aepxasa, ik CIIIA, cTana OOp>)KHUKOM npueammoi
Manenwvkoi maconcwvkoi konmopu — BnacHoro ®exnepanpHoro PesepBHOTO
Banky (OPB), sikuii po3ramoBanuii Ha Tepuropii CLLIA i Bummyckae e siKich
3eneHi manipui? € TakuM xe 6ankpyrom OPB, 1 B HBOTO «yce 6 nopaoky»?

2. YoMy BBa)KarOTh 332 MOXKITHBE OpaTi OaraTOMiNbspAHI TO3UKA Y BIIOMOTO
6ankpyta — CIIA (npu HasiBHOCTI B Smonii, Kurai, Pocii 6ankaor CIIIA Ha
CyMy BXe 5 TpnH noinapiB)? YoMy B MDKHapOJHUX BiIHOCHHAX MamipIli
3aMiHIOIOTH 30710T0? YoMy 3nmogiticbkum npasmwiaMm OPB moBuHHI miakopsTHCS
Hapou 3emiti? KoMy e BUTiAHO?

3. Yomy I'itnep npykysaB ¢anbiuuBi GyHTH CTEpiiHTIB (y TOH yac e
OyJia CBITOBa BaJIIOTa) IS ITiIPUBY €KOHOMIKH CYTIPOTHBHUKA, 1 0e 2apanmis,
o ®PB ne mosce nadpykysamu 3aiiBUX «3eICHUXY MAMiPIlB?

VY CTpyKTypi 30J0TOBaOTHUX 3amaciB Kurtaro 301010 ctanoBuTh 1 %,
Pocii ($ 413,4 mnpn) — 4 %. bnusbki 3HaueHHs MaroTh SmoHis, [umis, Tatisaus,
Ciaranyp. 301omo CLIA cmanosums 67,5 %. CIIIA MOXyTh IiTH HA
rinepinduinito: e 3Heninuts 6opru CILIA ¥ 3pmemeBnsie pobody cuity.
CHIA ne GosThes iHGUIALIT CBOIX 07apiB, 00 MAIOTh JOCTATHIA 30J10THI
3amac, — iHGUALii gomapa 0oiTbes Bes 3emurd. 3apa3 HaBiTH yChOTO MaifHa
CIIA (BkITIO9atOYM 3€MITIO ¥ 3aBOJM) HE BHCTAUNTh, 100 PO3IIIATHTHUCH 32
BUITYIIICHI 3€JICHI MaMipIIi.

CHIA ekcriopTyroTh iH(IIAILIIFO, 8 B caMux il Hemae. DiHAHCOBA TPOMAJICHKICTh
cBiTy 00ypena noBomkeHHsM CIA, ane HiYOro He MOXe 3pOOUTH.

Po3rnsnyra mpobnema Habarato CkiajHiIIA, ajieé BCE X HACMAE wac
nepexooumu y 6iOHOCUHAX MiMC 0epicasamu Ha MamepianbvHe 3a0e3neuenns
2poueii. lepiioro oTssmunack €Bpolia — nepetIia Ha «eBpoy». IpaH nepeBoauTh
CBOi J10JIapH B «€Bpo». AHajoriyHe pimenHst npuiimatoth kpainu OITEK.
IcHye npoekT 3aminu nonapa Ha «Amepoy. JJomosumucs (12.10.09) npo exuny
TPOLLIOBY OJMHHMINIO cOro3 KpaiH Jlatnacbkoi Amepuku (ALBA). Pocis, Kuraii i
SnoHis MOXYTh CTAaTH 3apyYHHKaMH CBOIX BEJIIMYE3HHUX 3aIlaciB JOJapiB.
AJle eKOHOMIYHI TIpOIleCH He MOXYyTb OyTH 3ymnuHeHi. Tomy BXHBaIOTH
YacTKOBHX 3axofiB: P®D mpeBoauTh 4acTHHY CBO€] BAIIOTH B KaHAJCHKI
nonapu, Kuraii — y €Bpo 1 AIMOHCHKI i€HH. AJle Yac MamepoBHX TpOIIEH
nipoiinoB. CTabiIbHUX MaNepoBUX rpoiiei Oubiie Hemae. ToMy HpUBaTHOMY
1HBECTOPOBI B Takil cuTyarii Tpeba 6irtu Bix OyIp-sSKO{ BAIOTH: €BPO TEXK
MOXe OyTH JIeBaJIbBOBAaHHH 3 METOIO0 CTUMYJIIOBAHHSI €KOHOMIYHOTO POCTY
€ppornu.
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I'eneruuna adepa — iHCTPYMEHT Xap40BOIr0 KOHTPOIIO HAJY CYCHLILCTBOM
JJ1s1 MaiiOyTHHOTO «€auHOro ypsiay» [88]. Onun miTHIN KaHanCHKHi depmep
MIOBIJIaB HACTYITHE:

«15 pokiB Tomy B Kanani 3a cripusiHHSI IepyKaBH ITOYATIOCS KPeIUTYBaHHS
¢depmepiB. 3a 5 pokiB 6mu3bko 85 % QepmepiB Oysi0 BTSITHEHO Yy BEIHKI
Oopru. A moTim aeprkaBa 3a OJJUH CE30H 3po0niIa Ha HUX MOTYXHUH THUCK, 1
0arato XTO He 3MIr TOTacHTH B3STI KpenuTu. baHku cramm BimOuparu
3acTaBHE MalHO. AJsie TYT 3°sBHJIAcsl KOpIiopaisi, sika psTyBajia (epmepiB
BiZ mpoOiieM 3 OaHKaMH 32 YMOBH, IO (hepMepH TIOBUHHI CiSITH TE€HETHIHO
3MiHEHI pociuHH (MHIeHUIF0). OCOOMMBICTIO IIMX POCITUH Oyio Te, IO Ha
Hacmynuuil piK ixui Hacinua He npopocmanu, i GepMepaM TOBOIUIOCS
3HOBY KYITyBAaTH 2€HEMUYHO 3MiHeHe HACiHHA. 32 KUTbKa POKIB 3HUKIU
3anacu «3euuaiinozo» 3epna Kanaou. Teriep SKII0 119 KOPIOpAIis BUPIIINTH
ynamTyBaru rojoa y Kanaji, — BoHa MpocTo He AaCTh 3€pHA Ha MOCIBY.

15 pokiB ToMy 3’siBIUIMCS Ha3BUYaliHO Oarati (ipmu — miAcTaBHi Girypu
(hiHaHCOBO-TIPOMUCIIOBUX TPpyI. BOHM ckynuim Maiike BCiX KOHKYPEHTIB 3a
010TEXHOJNOTI€0 U TEHEeTHYHO 3MIHCHHMH THPOIYKTaMH. 3apa3 IeCATOK
GbipM y CBITI KoHmpoarorome xapuoei pecypcu na naianemi — ounbiie 40 %
BUPOOHHMIITBA FE€HETHYHO 3MiHEHOTO 3epHa. Y KaHani ¥ iHIMX KpaiHax mooice
oymu enamwmosanui I'OJIO/] — 111 perynroBaHHS YHCENBHOCTI HACEICHHS,
MOJIITUYHOTO TUCKY, TEHOIUAY HEMOKIPIMBHAX HApOJIiB.

Ane nana tema — ye maoy ¢ 3MI it Inmepnemi. Ydeni 6’10Tb TpUBOTY,
ane iX He YyTHO B IIyMi PO MOXIIMBI MyTaIlil JTFOAWHHU B Pe3yIbTaTi 3MiHA
JHK pocmma Ta ipo HamnpuOyTku ¢ipm. Hacnpasai oomin mix JJHK mommmn i
pocna HemoxnuBui. SAxon moaceke JJHK mormo oxepxkatn gactuny JHK
OMiJIopa — BOHO O JAaBHO HOro OAEpIKayio, i MO BCiH IUTaHETI XOIMIH O
YEPBOHI IFOIH-TIOMIIOPI. 3a3HAUCHHI IIIyM € CHEUONEPAUIEIO 3 NPUXOBAHHS
OilicHux yinei: cyTh 0i0NOTIYHOI PEBOJIONII HE B Ipoliax, a y 61adi,
Koumponi @t y pabcmei, y CTBOPEHHI RP000801b1020 i RONIMUYHOZO0
KOHmpOo1o HaJl LUIMMH KpaiHaMu.

Maconu Ykpainu

BararopiuHe AOCIHi/KEHHSI KOJNWIIHBOTO CIIBPOOITHHKA OpHTaHCHKUX
criericiyx6 [Ixona Konemana «Komiter 300» po3kpusae Taemuuii Ceinoeozo
Ypaoy maconiB y ckiaani 300 moaeii. HecioniBane unesao 300 eunukno ¢
YKpaincokomy konmexcmi. Y 1999 pomi B Ykpaini Oyna 3apeectpoBaHa
MixxnapoiHa rpoMazchka opraHizamis opaeHa TamimmiepiB — «[Ipiopar Yipainm»
[89]. 3 Tux mip Horo wieHamu ctanu 6mu3bko 300 eunux Kepienuxie Ykpainu
[89; 90]: mapmamenTapi, MiHicTp 00OpPOHH; HAYaJBHHUK T'€HINTA0Y; TOJI0BA
CBY; 3actynauku ronoBu CBY; renepanu it nonkosanku CbY; HagamsHIK
HarionanbHoi akanemii O60poHn YKpaiHH; Ha4aIbHUK [ OJIOBHOTO KEpiBHHIITBA
11010 OOPOTHOM 3 KOPYIIIII€EIO i OpPraHi30BaHOO 3JIOYMHHICTIO 1 T. II.
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JloBeieHHST WIeHCTBA B MACOHCBHKIM j10ki 300 BHCOKOMOCTABICHHUX
KepiBHHKIB YKpaiHu MpUBIB Jizep comiaiictiB Ykpainu A. Mopos [90]. Bin
npoAeMOHCTpyBaB Qororpadii MOCBIYEHHS B JUIApi OpICHA HeEPUiozo
Ilpe3uoenma Ykpainu Jleonioa Kpasuyka, exc-minicmpa oooponu lseana
Kypaca ma in. ii yTo4HUB, 1110 KEPIBHUIITBO MaCOHIB repedyBae 3a KOPIIOHOM.
A. Mopo3 3axaaB, 1100 MaCOHH-KEPiBHUKH YKpaiHHU MOKHHYJIH JIepKaBHY
cmyxO0y. Ane nepumii [pesunent Ykpainu JI. KpaBuyk He BBakae opraHizariito
«Oppen Castoro CranicnaBa», M0 SKOI BiH HanexuTth i3 1999 poky,
MacoHCBKOr0 Jokero. JI. KpaBuyk HazBaB Op/ieH MO3UTHBHOIO OpraHi3alli€ro.
3a iforo crnoBamu, B Op/icH BXOIUTH 0arato yKpaiHCHKUX MOJITHYHUX IisiB, a
TaKOX Oi3HECMEHH, 110 3aiMaIOTHCS JOOPOUYNHHICTIO.

VY HamioHaTBFHOMY IHCTHTYTiI YKpaiHO-pOCIHCHKUX BigHOCWH npu Paodi
HayionanvHoi 6e3neku i 060ponu YKpainu TpONIIOB «KPYTIMHA CTUDY Ha
Temy «HairioHanbHa mporpama 3a0e3eueHHs: eKOHOMIUHOT O€3ITeKH B KOHTEKCTI
CTpaTerii CoIliaIbHO-eKOHOMIYHOTO PO3BUTKY Ykpainu». Cekperap Pamu
Besneku Ykpainu (CBY), ekc-med nepxOesmnexku E. Mapuyk 3amnpornoHyBas,
110 SIKIIO BXKE «CBITOBMIl YPsI» HE MPOTUBUTHCS IUTaHaM MOCKBH OOy TyBaTH
ra3onpoBig B o0Xix Ykpainu, To cnigpodimnuymeo Kueea 3 maconamu
mpeba npunuHAmMU, 3 TAKOXK MPU3BAB GIOMOGUMUCA 6i0 TJI00ATICTHYHUX
HIHHOCTEH y KepyeaHnHi 0epicasoro.

Binomo, mo 6areko BOMTOrO *XypHanmicra ['eopris ['onranze 6ys MacoHoM,
aJie MACOHCHKHH HAMpPsIM y PO3CIIiTyBaHHI 3I0YMHY ITHOPYETHCSL.

Exonomika Ykpainn

Hapomu CIIA, Pocii, Ykpaiau, cTaBissay MacoHiB Ha YOI YpsIiB, TO CYTi,
MiITPUMYIOTh HIKOMY HE BiJOMI IiJIi 3aKOpIOHHUX KEPiBHUKIB MacOHIB.
Kepisauiro Ykpainu mig BUrSIIOM pe)opM 3pyHHYBAIO €KOHOMIKY, KEPYBaHHS
i comianbHI CTaHAAPTH BJIACHOI KpalHW. MU YCIIIIHO HMEPETBOPIOEMOCS B
CUPOBUHHMI npuaaTok 3apyOixoks. Hamni napiaamenrapii «rparTtbes B
MapJIaMeHT» Ha T HEyXHJIbHOTO €KOHOMIYHOTO TOHEBOJIIOBAHHS KpaiHu i
3MEHILIeHHs HacelleHHs1. 3a 18 poKiB — )KOHOTO HaNpsIMy PO3BHTKY EKOHOMIKH
YK IpUHANMHI 30epe)KeHHs ICHyI040ro MaiiHa Ykpainu. OCHOBHOIO (yHKIIIEO
BepxoBHoi Pagu crana HeBNMHHA NMpUBATH3allis JEPKaBHOTO MaifHa Ta
Jeprk3aiiMiB YKpaiHu.

JiticHo, HaBimo noTpiOHa BiifHA 13 3aBoroBaHHs YKpainu? IIpoHmuro
18 pokiB y Mupi: ekoHOMiKa 3pyliHyBaHa, Bllaja i Cyau MpUBAaTH30BaHI
(inaHcoBUMH KJaHaMHU (TIPO TPHUBIACHEHHS IIOJITHYHOI BIAaIW CBiT4aTh
Ha3BU MapTii 3a NMpi3BUIIAMH KEPIBHUKIB), apMist ocliabiieHa, 3aTe «3BiIKiIICh»
3’sIBUJIACh Ky4Ka MULTIOHEpIB, SIKi «3apoOniti» cBOi rpomri Ha (oHI 3yOOXKIHHA
HaCEJIECHHS.

IuBecTHLiiiHI onapu OepyTbcs HE Ha IHHOBAIIKWHI TeXHOJOrii, a Ha
«JIaTaHHs1 JTip» TEXHOJIOTIYHO 3aCTapulIuX MiMIPHEMCTB, IPAKTUYHO KOHCEPBYIOUN
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TEXHIYHY BiZCTAJICTh KPaiHU HA CTOMITTA. | AMBHO YyTH, IO MOXBAIAIOTHCS
HE CTBOPEHUMH MIATPUEMCTBAMU HA OCHOBI HOBUX TEXHOJIOTIH, HE 301IBIIICHHSM
POOOYHX MICIb, HE PO3IIMPEHHSM BHYTPIIIHBOTO PHHKY 33 PaXyHOK ITiIBUILCHHS
BHPOOHHMIITBA TOBAPIB 1 3apIUIaTH, a TPOCIABISIIOTH HOBUI OTPUMaHUN 3auMope
ona napody y BUrsAAl mo3ukd MBO.

Japma oOBUHYBauylOTh Hammx «pedopmaropiBy y Oe3mapHocTi. Born
HaTXHEHHO 1 BUHAX|JIMBO PO3MOALIAIOTH MUK cO0OI0 30BHIIIHI JepKaBHI
MIO3MKH, «UyXe» (IepaBHe) MaifHO YKpaiHu, 1mo30aBslOTh POOITHHKIB Y
MaiOyTHROMY TICHCIH, a iHOAI — B3araji He IUIATATh 3a poOoTy. AJDKe TOJIOBHA
MeTa MacOHCTBAa — 3MEHIIIEHHS HaceJdeHHsA 3eMii 1 foro mebimizamig. Tax
BOHH IIBUAIIEC 30aradyroTbes i Tak IM «EKOHOMIYHO BWTiAHIimIe». Hapimo
M 3aifMaTHCs 3aMOPOWIMBUM 1 PI3UKOBAHIM Oy IIBHUIITBOM HOBUX ITIIIPHEMCTB?
A Ha iHTepecH JepkaBu (a 3a BEIMKHM PaXyHKOM — IIe iX BIacHi MaiOyTHI
iHTEepecH) IM HAILTIOBAaTH — BUTOJIA, OTPUMaHa B L0 K XBWIMHY, Habarato
JIOpO’KYa, W TaKk BOHH 3BUKJIM. KpiM TOro — y HUX 1 TaK «HERO2AHO HOymb
cnpasu...

Yomy 6anku YKpainu poznouanu gitiny npomu énrachoi éanromu [91]?
Bci rpomi, Bugineni HBY y 2009 p. (npu morposi nedonty B Ykpaini!),
MIIUTH HE HAa KPEAUTYBaHHS CKOHOMIKH, a Ha BamOTHHN puHOK (1$ GaHku
KyIyBaJl IO 6 T'pH, a MpoAaBayu 1Mo 9 rpH — 1e 3abe3neumsio NpuOyToK B
150-200 % piuanx). A BHIUIAYyBaTH MO3UKY Oyzxe Hapon Ykpaiam [93].
3apa3 YkpaiHa 3HaX0UThCsl Ha IOPO3i PeCTPYKTypH3allii 0aHKIBCHKOI CHCTEMH
B CHCTEMY 3 IIepeBarol0 iHO3eMHOro OaHKIBCHKOTO KariTanmy. [Ipo me mifx
qac npec-koupepenyii Ha «Obospesameney 3asiBUB €KC-3aCTYIHHK T'OJIOBH
Hamionansnoro 6anky Ykpaimm C. fApemenko. B ymoBax momiHyBaHHS
TPOLIOBOTO KalliTalay HajJ BUPOOHUYUM «iHO3eMHI OAHKIBCLKI ycmanoeu €
OCHO6010 0151 KepyBanHA Kpainoio — MiAKPECINB eKOHOMICT.

Yu He Tomy MB® komannaye, sik YkpaiHi «pO3BHBATH» CLIbCbKE
rocrojapcTBo, Aa€ KOMaHAY MIABUIIMTH I[iHY Ha ras, NpUBaTHU3yBaTH
JICPXKIIANPUEMCTBA 1 T. 1. | 3BepHITH yBary: HIKOTo He OOYpIOIOT HaKaszu
MB®, 5o i€l «HOBOI BIaaW» 3BHKIIH, a II¢ 03HAYAE, II0 MH MOCTYIIOBO
3BHKA€EMO 10 HOBOTO MAacOHCHKOro «C6imo6ozo Ypsady», Mo BXe iCHYye
MIPaKTHYHO.

Hepxasu CH/I mprmyCTIIIMCS CTPATETTIHOT IOMUJIKK — Y TIOTOHI BEPXiBKA
BJIAJIM 32 BIIACHHM 0JIaroroyq4siM BOHHU JO3BOJIIUIM 3pyHHYBATH HALIOHAIBHY
eKoHOMIKY. A Terep MB® nobuBae e, 1o me He noduro. Jlosyrr «IIponerapi
BCIX JIep)KaB, €HANTeCh!» 3aMiHEHO Ha JIO3YHT «bararii BCiX Jep)kaB, €HaiTeCh!».
I romoBHa Typ6oTa MB® — 118 6minenna npakmuunux UcHo6Kie 3 ioeii
Manvmyca — 3menuenna HaceneHns 3emii, y momy uucii 3a paxyHox
Ykpainu. YBeneHns rpaObKHULBKUX NOJATKIB Ha 3apIulaTy, CTATHEHHS
npuOyTKY 31 3710pOB’sl pOOITHUKIB 1 MPaKTUUHE 11030aBIIEHHS POOOYMX TIpaB
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1 TIEHCi#, pO3rPOM MPOMHUCIOBOCTI M CITBCHKOTO TOCIIOAAPCTBA MA€E TUTBKH
ONIMH GUWUIl 3MICT — CKOpOmumu HaceleHHa YKpainu i nozoaeumu it
Odeparcasnocmi. Apxe 11e PO3IIKPIOE «KUTTEBHU MPOCTIp» s MacoHiB. Ha
e CIpsSIMOBaHI KOMaHAM: HE MiIBUIIYBaTH 3apIlIaTy, CKOPOTUTH COLIaJIbHY
JIOTTIOMOTY, 30UTBIIMTH 1iHY Ha ra3. Hemae xoqHoro «Hakasy» MB® — He
PO3KpanaTH i He pyWHYBaTH eKOHOMIKy. Hemae »0mHOI TpOMO3uIlii MacoHIB
MPOBECTH KOPCTKY OOPOTHOY 3 KOPYIIN€I0, TIOYHHAIOYH 3 JIOOIFOBAHHS Y
BepxogHiit Pazi Ta B cynax; CKOpOTUTH pO3AyTHH aMiHICTpATUBHHH arapar i
KUTBKICTB nemyTartis 3 400 1o 150 smopeit; CKopoTATH BUTPATH Ha 0OCITyTOBYBAaHHS
BepxoBuoi Pagm Ykpainu i mpe3naeHTa; Mepepo3MOAUIHTH BETHUE3HUN
po3puB MPUOYTKIB Pi3HUX BEPCTB HACETICHHS; BCTAHOBUTH BHOOPHICTH CYUIIB,
o6 HavBrnmM Cymero OyB Hapon Ykpainu. He OymyroTsest miampueMcTsa 3
BHUTOTOBJICHHS 3aBEPIIIEHOT0 HAIIOHAIFHOTO iIHHOBAIITHOTO TIPOIYKTyY. Yce
CIPSIMOBAHO a00 Ha BUBI3 CHPOBUHHU (METAJypris, HadTOIpoBOAH, aTOMHI
€JIEKTPOCTAHII] 32 NMPUHIMIIOM: MH BaM JDKEPEJIbHO YHCTY EJIEKTPHYHY
€HEeprito, Halllill «eJiTi» — TPOoIli, AepXkKaBi — TEIUIOBI BUKHUIHU, & HAPOAY —
PaIiOHYKIIITN W pajlioakTHBHY BOAY), 00 BHITyCK HamiB(aOpukaTiB (KopIryciB
CyZAiB 0e3 «HAa4YMHKHM», TOBapW HE3aBEPIICHOr0 BUPOOHHMLTBO). Mara3uHu
VYkpainu 3a0uTi 1HO3EMHHMH TOBapaMH, sIKi I MU MOXKEeMO BHUIycKatu. |
YBaXKHO HPHUCITYXAIOThCs 10 Haka3ig MB® (4uM BiH He «CBITOBHUH ypsa»?)
npo 3ax00u 01a NOOANBLULO20 ROZIpUieHHA dcumms Hacenenna. Hemae
TIOPIBHSTHHSI BUTPAT HA a/IMIHICTPATUBHUH arapar i 3BiTiB IIpO BUTpaTy KOIITIB
3a MO3MKaMH — CKUTBKH KOIITYIOTh «BHYTPIMIHI i 30BHIIIHI KOHCYJIBTAaHTI,
CKUTBKH pOOOYMX MiCIIb CTBOPEHO, CKUTHKH HOBHX MIITIPUEMCTB ITOOYA0BAHO.

Bynp-sika opraizamisi cTaBUTH mepen co0or Imimi. SKi mijgi CTaBisATH
nepen co0OK0 KepoBaHi 3-3a KOPJOHY KaBajepu-MacoHu? X0o4 OJJMH MacoH
HiHSAB NMUTAHHS MPO 3aXUCT POOITHHKIB BiJ cBaBoii mignpuemiiB? A6o
PO CKOPOYCHHS PO3IYTOro OIOPOKPATUYHOTO amapary? AGO PO BBEACHHS
MPEICTaBHUKIB MPOCTOTO Hapoay B mHapiameHT? AG0 mpo oOMekKeHHs
CIIBBITHOIIEHHS MPUOYTKIB, OJICPIKYBaHUX BCE XK y PE3yJbTaTi CyCHUILHOT
npani? A6o npo aeduiizanito yKpaiHiiB TenebaueHHIM?

A ocwk «3BoporHi» nii €. PoGoui pani, komu iM maioTh poboTy 0e3
MIeHCIHOTO 3a0e3neyeHHs (UMM He «HOBI» padu?). Y npe3uneHTH YKpaiHu
MoOke OaroTyBaTHCS TUTBKH JIOAWHA, sSKa BHECHa 2,5 MIH TpH, 1 TOMY
po3yMie, YoMy «OaraTi Tex IUIadyTh». HeBke CIIOBO «IEMOKpaTis» O3Havae,
10 KePyBaTH KPaiHOIO MOXKe TUIBKU MUTBHOHEP? 3a I1e IPOToIOCYBaI! ACITy TaTH
Ykpaiau — Bci, 3TigHO 3 IX 3asBaMH, — MaTepialbHO AyXxe OimHi moau. Yn
JIETTyTaT «IKy€ ONaroaiifHIKamM» Ha OCHOBI iHTEITEHTHOTO CJI0BA <JIOOIFOBAHHSD,
SKE 3aCTOCOBYETHCS 3aMICTh OLTBII TOYHOTO CJIOBA «IIPOJAKHICTE»?

Hepxxe Hapon Ykpainu oOpaB jgemyTariB, mo0 (isu4HO CHIIbHI OHITH
cnabkux? YoMy JomyckaroTbesi Oiiiku, OJIOKYBaHHSI TpUOYHM i TICyBaHHS
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MaitHa BepxoBHoi Pagn? Koy npuImuHATECS «3amax mapari» i JyX «IATII0ro
camouka» y Bepxoswiit Pani? YoMy HeoOHamucTH MPOBENH IEMOHCTPAIIIIO
1 tpaBus 2009 p. y Kuesi? Xro ix ¢dinancye, i vomy npesunent IOmenko
HEe pa3 Ka3zaB, [0 B YKpaiHi ix Hemae? | yoMych memy npo Hebe3nexy
Maconcmea i IXHIX MDKHapOIHHMX OpraHi3alili HEOHALMCTIB 1 CaTaHHUCTIB
enepmo 3amoesuyroms ¢ 3MI ii nepedsudopnii komnanii 2009 p.

Ceéimosuii 6ank hinancye wKinoHy pepopmy Ykpainu: y paiioHi, ae
icaye 30 mkin, moBuHHI 3aymmmThcs 10. [liTell 3 1HIMX TIKLUT MTOBHHHI BO3UTH
aBToOycamu. Hamma Brmajga cxBammia imero CBiToBoro banky. Ame mitu
yToMiATees 3nuTi moaHs mo 20-30 kimoMerpiB. Mooab OYHE MacOBO
BUDKIDKATH i3 celia, TOMY IO 0e3 uikonu nemae cena. Ock 1ie ¥ Tpeda MacoHam!
Bonn HeraitHO 3aXOIUIATH 3HEIIHEH] 3eMJIi CIIYCTIINX CLT 31 BCTAHOBJICHHSAM
Y HUX «H08020 HOPAOKY».

Je 3zaxuct BH3 Bix cBaBoni MiHicTepcTBa BUIIOT OCBITH 1 HayKH YKpaiHu
y BUIJISII HECKIHYEHHUX peopraHizaiiii GopMu HaB4aHHS i 3BITHOCTI? 3aMicTh
HayKOBOI Ipaii BUKIaaadi YKpaiHU 3aillHATI 0OCIyroByBaHHSIM HIKOMY
HEeTIOTPIOHUX peopraHi3alliii B yMOBax BiJICYTHOCTI KOIITIB HA HAYKOBY POOOTY.

®isnune 1 po3yMoBe 310pOB’s Halii nix norpo3oto. Hikonu é Ykpaini
He 0y10 cminoKu po3ymoso giocmanux, He OyJo CTUTHKY BUMAJIKIB )KOPCTOKOCTI,
6iffoK HOTaMH, HACHIILCTBA, TPUILETUTIOBAHHS «CMaKy» JI0 BOMBCTB, /IO CEKCY,
JI0 ca/3My 3 JIeTaji3ali€lo CaJuCTChKUX 3HYIaHb Haj JIOAWHOIO, HETlOBaru
JI0 JKIHKH 1 T. JI. 32 IOTIOMOTOIO «Iropy», peKJIaMu, KiHO, TeJIeOadeHHs, IPECH.

Bigomo, 1110 MOpaJILHICTh JIOIMHU BAKJIMBILIA 32 npodeciiini 3HAHHSL.
AJe B ycix HaBYAJIFHUX 3aKjaJaX CKacOBaHI iICHYIOWi paHillle ouiHKuU 3a
Nn06ediHKY 1l XapaKmepucmuku oimam. Ae X Tiepe IIKOJIOK CTOITh 3aBIaHHS
BUXOBaHHS ii HaBYaHHs: npodeciiiHi 3HaHHS 000B’SI3KOBO TOBHHHI il
KPITUTIOBATUCSI MOPAJbHUMH SIKOCTSMH — I1€ «JIBI HOTH JIFOIUHIY», aKkcioMa
npu 1puiioMi Ha poboty Oyib-sikoro mpaiiBauka. llkona nae ne minoku
3Hanns. BoHa BUNTD JKUTH B KOJIEKTHUBI, JIMCLIUILTIHYE, PUILIETUTIOE TO3UTHBHE
CTaBJIEHHs JI0 TIpali i T0pociux, BUXoBye. ToMy moTpiOHa oliHKa HE JInIe
npoeCiiiHUX 3HAHB JIIOIUHH.

InTepnanionansHe 00’e¢qHaHHs HapoaiB. bpuraHchki gemyraTtu Bke
BHMararoTh )KOPCTKOTO cTaBJieHHs 110 Pocii: MaTi miaH y BUNAJKy «Haramgy
Pocii ma IMpubantuky» (Hamamy HeMmae, ale 3aTO € TOTOBI «3aXUCHUKI,
«arpecopy, «KepTBay i HaBITh «OOYPEHH»), 3aKamaTH Bix Pocii moBigoMiTeHHS
PO MapIIPYTH TTOJBOTIB CBOIX BIICHKOBHX JIITaKiB #0O1U3y Kopoonie bpumanii
(JriTaky HE IOPYIIYIOTH KOPAOHIB bpuTasii, ajie CTBOPIOIOTH «HATIPY>KEHICTH»!)
1 He BU3HaBaTu cdep inTtepeciB PO.

Ypao Pocii 3po3ymie, wio cniepodimnuymeo i3z 3axo0om He euxooums,
1 3apa3 BiJi 00OPOHH MEPEXOANTh J0 KOoH(ppoHTaMii. Ane npu npomy Pocis
HE BpaxoBye OOPIH, 3aJI)KHICTh BiJl 30BHIIIHIX PHHKIB, PO3XJIs10aHy €KOHOMIKY,
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HACTPOi cenapaTu3My, 3arajibHe IMOTIPIICHHS COL[albHOTO CTaHy HaCeIeHHS
1 floro «mmaTpioTU3M» y 3B’S3KY 3 BilfHAMH H «3aX0aMI» 3JOAIHACHKOI «eIiTI.
Pocist 3a0yna ypoku [lepmioi cBitoBoi BiiiHu (po3naa Pociiicbkoi immepii)
i Adranictany (posmax CPCP), 3a0yia, mo 3apa3 mepeOyBae B MekKax
XVI cronitts, 3a0yna ypoku Bin I poueit y Yeuni. XTo BUrpaB y BiiiHI B
Yeuni? OnHO3HAYHO BUTPAIH JIMILIE MACOHU. BCIM IHINMM 3aJIMIIAINCE BTPATH
Ta BOpOXKHEYA.

Bcim pecny6itikam kosmmrasoro CPCP tpeda 6opotucst 3 Harcramu, siki
BJIACHE HIKYEMCTBO 3aMiHIOIOTh BIXBASTHHAM HAIlIOHAJBHOCTI 3 MaTepiallbHAM
MATEKCTOM IS CBO€T mepcoHn. Po3Ban OararonamionaasHoro CPCP Hidomy
He HaBYmB, 1 Bnana PO, sk i panime, 3amiaioe moHATTS «PD» Ha «Pocito».
Mu xuBeMo y BuOyxoHeOesneunuit dac (#ide Tpemsa ceimosa giiinal) i
HEeOoOXiTHO HaIpaBHUTH BCi 3yCHIUI Ha MPUMUPESHHS JIFONICH, a He Ha CTBOPEHHS
koH(TikTiB. HixTO He 3Beprac yBary Ha Te, IO TAJIAHOBUTOMY 3aJ0PHOBY
3aboponeHo B’i31 y CILIA — ane x 1e Bxe nepxaBHuid akt! Y Pocii nypHi
BCl, ajie He pocisHU. | Ko 03BOJICHI HalllOHAIBbHI BUMAHM 38 JOPHOBY, TO
1Ie — ITOJIITHKA, 110 3ayinae Bci Haii 3emuiti. He MoxHa sxapTyBaTH 3 BOTHEM
Ha TIOPOXOBIiH 0OUIll HAlIOHATFHUX PO3XOIDKEHB 1 B xxepii Tpemwoi ceimosoi
silinu, sxa yce Ginbiue oxorumoe Hac. Ii Tpeba YHHKHYTH — BCiMa cocobamH.
[icns Yeuni, npoBokanii B FOrocnasgii # Ipaky P® Tpe6a HanaromxkyBaTn
CTOCYHKH 3 ic1aMoMm, 1100 Hi B IKOMY pasi He OyTH YTATHEHOIO y BiifHY 3a
Hadty st CIIA. He Tpeba mponmuBaT KpoB 3a MacoHIB.

Hactoposxytors mpoBokariiHi mosizominenss 3i CLIHA mpo HemuHydUicTh
Bifinn Vkpainu # Pocii, mpo posmin i mornuHanus Ykpainu Pociero [95].
Bonmn ninirpiBatotrscst Maconamu P® i oxoue MmiAXOIDIIOIOTHCS MACOHAMU
Ykpainu. Xmo nepwuii 3poo6ums nposoxauiro? Ane x BepxiBli MacoHiB
CHIA Ttinbku # Tpeda, 00 €108 °2HCHKI HAPOOU nouanu cmpinamu 00uUH
6 00no2o. e ix nocnabuts, nacte MoxuBicts CILIA OyTn «MupOTBOpLIEM Y
Xibnomy pecioni 3emni i HaBITH YBECTH TYAU CBOT «MIXKHAPO/IHI» BilichKa.

Maconam y 3HauHii Mipi Bianocst po3’eqnar Hapoau CPCP, ane cutyartis i3
€aMoro Mo4YaTKy »opctko mimmroBxye kpainn CHJ] 10 00’emHaHHsS Ha HOBIH
ocHoi. Pocii, Binopycii, Kasaxcrany, Yxpaini, [ py3ii, Bipmenii, Asepbaiipkany,
MonnoBi # iH. TYT HaJISKUTH CBOSI POJIb B iHTErpalii Ha OCHOBI peanbHOro
inrTepHamioHanizmy. 1100 3po3yMiTH HEMOXKIHMBICTE 00’ €THAHHS Ha CTapiit
OCHOBI, JTOCHTP JIHIIIE TICPEINITHYTH PO3MOILT PECypCiB 3a OCTaHHIM S-pidHIM
asoM po3BuTKy CPCP: Tam Ha cibcbke TocmogapcTBo [1iIMOCKOB S BHILICHO
CTITBKH K TPOIIEH, CKUTBKH i Ha YKpaiHy.

3naetbes, mo 30BciM HemaBHO B CIIIA OyB MOTY)XHUI HETPUTIHCHKHHA
pyx 3a piBHompaB’s. e BiH Temep? A cmpaBa B Tomy, mo CIIIA nificHO
HeperIsSHY/IN CBOIO HalliOHAJIBHY TOJIITUKY — TOMY JI0Ka3 mpe3uneHt b. Obama,
nepeBaru HiHIIB Ausicku nepen npuikmxumu i iH. CIIIA He notpiOna
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HallioHaJIbHa KOH(poHTaIisd. A HaM, BUXOAUTh, — MOTpiOHA? Skmo €Bporma
3Morfia 00’ €JHATUCS, TO YOMY HaM 1boro He MoxHa? Yomy OpaTHi Hapoau
panToBo craiu Boporamu, a I'pomri + Biiama e 3Mycrid 1X CTPUIITH OAWH B
omHOro? XTO Iie CIPOBOKYBAB, XTO IIIAICPIBAE», «KOMY II€ BUTIIHO», 1 XTO
3apas3 JijI€ BOy Ha MJIMH MAcCOHIB?

Maconam ynanocsi poswieHyBatn CPCP cnparoro I'pommeii BepxiBku
BJIaJ ¥ KOMYHICTiB. AJe saepHuii moteHmian Pocii 30epexxenuii i € Baromum
CTPUMYIOUMM (DaKTOPOM JUISl alleTUTIB MACOHIB, € OMOPOI0 W HATIE€I0 BCHOTO
Jwacra, BKiawvaouu Hapoau CIIA.

BucHoBku

Haiiroctpimoro npodiaemoro nast Jlrogcrea na 2000-2050 pp. cras
crep:keHb ekoHomiku — HA®TA ta I'A3. Hadtu Bucraunts Ha 20-30 pokiB.
Tomy tam Ha 3emii, ne € Hadra, CIiJ OYIKyBaTH MPOBOKAIi Ta apMiro
maconiB CIIIA. He Tpeba BoroBaTH 3a HadTy Ui MacOHIB Ta MONAJATUCh
Ha BYJIOYKY IIPOTHCTOSIHHS apaOChbKOMY CBITY.

ByTtun macoHoM — ue o3Ha4ya€ 0yTH 3ampoJaHLeM He JIMIIe HAPOAY
Ykpainu, aje ii Bcboro Jloacrsa, OyTH NPUXWIEHUKOM HOHEBOJICHHS
JlropcTBa KyuKoro OaraTux HEriHHKIB, SIKI POIKHUPLIM HA rpadyBaHHI JitojeH i
Terep po3BaXkaroThes oro Oimamu. [TocunanHs MacoHiB Ha X noOpi cripaBu —
He OUTBIIe HiXK MACKyBaHHS IS «HETIOCBSIYCHHUX», TOMY IO iX MiHCHI il
JIEMOHCTPYIOThCS Tpareiclo Jiepkas, o0 B3sun kpenutn MB®; tparemnieio
apaOcpkux Hapo/iB; BOuBcTBOM ABOX [larmy 1978 p. [84, c. 83-86]; nepxaBHIM
6anxporctBoM CIHIA, sKi mpuTymrHM MacoHiB; BOMBCTBOM mipesuaeHnTa CLIA
Kenneni; tparemieto CIIIA Bix TepopuctuaHoro akty 11 Bepecus 2001 p. B
Hero-Mopky; 3arotoBkoro mist Hapogy CIIA 1 mun TpyH, 160 B’s3HHID,
KpeMaTopiiB Ta KOHITa0OpIB; THM, 1[0 3apa3 CBIT BTATYETHCS B 3aIJIAHOBAHY
Maconamu Tpemovio ceimogy eitiny. Hapon Ykpainu, CTaBIIsIYM Ha YOI YPSIiB
MAcOHIB, 110 CYTi, MIATPUMY€E HIKOMY HE BIIOMI LI 3aKOPOOHHUX KePIGHUKIE
MaCOHIB — KepiBHUKIB MDXKHapoHUX OaHkiB. OpraHu ynpasiiHHS MacoHiB B
VYkpaini MaroTh OyTH 3a0OpOHCHI, a OOMaHyTIi MacOHU YKpaiHM MOBHHHI
BHITH 3 Ii€T 3JIOYNHHOI OpraHi3arfii.

Mi:k JlroncrBoM i $atanoro (Maconamu CIIA) y cBiti iine Tperbs
cBiTOBa BiifHa, roJI0BHOIO 30po€to siKoi oK O € I poui, a niyuno — Hadra
Ta Ta3. Ii moyaTox BurpaB $amana. 3rigHo 3 [84], BiiiHa BigOyBaTHMETHCS
mpotsiroM 2003-2030 pp. 3i CTpamIHOIO TMOCIIIOBHICTIO BiOYBaEeThCS TMEpen-
Oauenns bionii, Hoctpagamyca ta posumdysanns biomii A.C. Jlazaperum [84]:
outsa $amanu 3 JIro0cmeom; IPOTUCTOSIHHS XPUCTUSAHCTBA Ta MyCYJIbMaH, B
OCHOBI sikoro € Hadrta, 3 IeHTpoM OuWTBH — I3painem; miaApHB BIUIHBY
KaTOJIMLBKOI IIEPKBY, SIKa HE Pa3 MOKIOHAIACh 30J10TOMY Tenblio, MiITpUMye
MAaCOHIB 1 3apa3 npornonye JIF0ACTBY CTBOPEHHS MAaCOHCHKOro CBITOBOTO Ypsiy
Samanu; 3BenUYeHHsT NPaBOCIABHOTO XPUCTHUSIHCTBA, SIKE IOCIHIiJOBHO
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OopeThCsT 3 MACOHCTBOM; 3BenmdeHHs Pocii, adepnuit wyum akoi € 0OHuUM 3
eumeepe3nux gpakmopie cmocosno anemumie maconie. HADTA i 'A3 €
HEHTAJIBHUMH TOJIITHYHUMH MUTaHHAMHU JAQHOTO I siThecsatupivus. Came TyT
citi ouikyBaru mpookaiiii Ta apmito CILIA; moacTBy noTpiOHO moadatu npo
IBTEPHATHBHI JpKepella eHeprii Ta MOAyMaTH Mpo OOMEXEHHs 3pOCTaHHS
HaceJIeHHS 3eMJTi.

HeGe3neka Tperboi cBiTOBOI BiliHM 3a Ha)Ty Ta ra3 MiXkK MacoOHaMH Ta
apabaMH >KOPCTKO BHMara€ po3B’si3aTH INPOOJeMy 00’cOnanusa napodie
CPCP Ha B3aeMOBUTITHIH iHTepHAIIOHAIBHII OCHOBI.

BurmymieHi y cBiTi HiHHI Tariepy, BKIFOYAI0OUH MTATlepOBi TPOII, IePEBHUIIYIOTh
CTBOpEHI MaTepialibHi IiHHOCTI B 2,5...28 paziB. Lle 3pocTaHHS BiKEe BHUEpIAIO
cebe 1 3apa3 MOYKHA OYiKYBAaTH 3MEHIIICHHSI BIUTMBY XBIUTI «ITAIlePOBOi TOBAPHOI
LIHHOCTI». 3apa3 HeMa€e CTa0UIbHUX MaepoOBUX TPOIIEH.

KepoBana 3-3a xopmoHy cBiToBa (iHaHcoBa cucrtema moOyJoBaHa Ha
HEBIPHUX CUCTEMHHX MPHHIINIAX, € HECTAOLIHHOO 1 MPUBOIUTH 0 SKCILTyaTallii
TpeTiX KpaiH. ¥ OyIb-sIKUil MOMCHT MOYKHA OYIKYBaTH JCBaIbBALll YCIX IIIHHHUX
TarepiB, MiTHATTS IiH Ha ToBapu 1 Ha 3o1o0To. diHaHCOBa HecTaOUIBHICTH
MOJKE TepepocTH y BilicbkoBi aii. ToMy mpuBaTHOMY iHBECTOPOBI B Takii
cutyauii Tpeba OIrTH BiJ HarnepoBoi BAIIOTH: €BPO HIYMM HE BiJIPI3HAETHCS
BiJt jonapa i Moske OyTH JIeBaJIbBOBaHMI 3 METOIO CTHMYJTIOBAHHS eKOHOMIYHOTO
pocty €Bpori. Y CBITOBIH TOpriBIli MOTPIOEH TepexiJ] Ha Ipoli, MiAKpireHi
MaTepiaJbHUMH I[IHHOCTSIMH. [ pOIIOBHUIA KarliTan He TOBHHEH JOMiHyBaTH
Haja BupoOHmInM. OTpruMaHi «0oprm» Tpeda crpaBeINBO NepepaxyBaTH B
2,5...28 pa3is.

ne BiliHa, i oco6MMBY yBary Tpeba HpUALIMTH apMii # po3siaui Ykpainn
(oCHaIIeHHIO, TIOCTAYaHHIO, 11€0JI0TI1, AUCIIUILIIHI, CTBOPCHHIO aBapiiiHOro
3amacy mpoJoBONbCTBa). Hemke Hac Tpeba OutH 6arato pasiB CTOCOBHO I[HOTO
MUTaHHS?

3a KOPJIOHOM He TIPaIioIoTh Ouble 3a Hac. PyH/IAMEHTOM HEOeKCILTyaTarlii
€ 30lIbIIeHa MPOXYKTHBHICTH NMpani Ta HAXNPHOYTOK, SIK Pe3yJbTaT 3HaHb
(kazpu), TEXHONOTIH, BUPOOHNYMX (OH/IB, 3aKa0AISIOYMX MO3HMK (KOHTPOIIIO
32 HaIIOI EKOHOMIKOIO Ta (hiHaHCaMM), cepTH(IKaLLii, MOJITHKH, MDKHAPOIHOTO
MOJUTY Tpalli, 3aXUCTy PHHKIB Ta HOXHIb LIH MK CHPOBHHOIO i TOTOBUM
ToBapoM. BmXinm momsrae B mepexofi A0 BUITYCKY CYYaCHUX TOBapiB.
TexHomnoriro HIXTO He Tomapye: il Tpeba KyIyBaTH i po3poOIsTH MapalieNbHO 3
BHIIEPEDKYIOUMM HaBUaHHSIM BiacHuX KanpiB (B CLLA xampu cTBOpIOIOTH
75 % HaliOHATIBHOTO MPOAYKTY). AJle Un 3aIlikaBlIeHa eKOHOMIYHO YKpaiHa
B MiABUIIIEHHI MIPOAYKTHBHOCTI TpaIli 3a paxyHOK aBToMaru3atii? Hi, 60 3aHaaTo
JiernieBa poOdoya cuiia, 3BUKIIU JI0 TIOCTAaYaHHS CHPOBUHH, HamiB()aOpHUKaTiB,
NPUBATU3AIIii Ta PHUBJIACHEHH: Jeprk3aiiMiB. Lo mpobiemy Tpeba po3B’sizatu 3
ypaxyBaHHsIM JICP)KABHUX IHTEPECIB.

156



ITepm 3a Bce, Tpeba MOCTaBUTH IJIi — TMEPETBOPEHHS NEp>KaBH Ha
«aBTOMAaTH30BaHy BUPOOHHUUY JIHII0» 3 BHITYCKY TOTOBHX TOBApiB 33 paxyHOK
MOJIITUYHOTO y3TOKCHHS HAI[IOHAIBHUX Mporpam po3BuTky Ha 5, 10, 20,
50 pokiB Ha 6a3i «mOJITHKHM + KaJapiB + BHCOKOTEXHOJOTiYHOCTI +
aBTOMATH3aIl + 1eP:KABHOI0 TA MizKHAPOHOT0 MO/ITY NpAalby; BUKOPHCTAHHS
AIbTEPHATHBHUX JPKEPEIT eHepril; CTaHAapTH3aLlii BUMOT JI0 HOBOTO i CTaporo
BHUPOOHMIITBA; MPUIIMHEHHS BUBE3EHHS Ka/IPIB 32 KOPJIOH 1 iX IepeTBOpeHHs
B OOCIIyTOBYBaHHS 3 IPOJaXy Uy)KMX TOBApiB; MiJBUILEHHS I[iH HA CUPOBHHY
TOIIO. PO3MIMpeHHs! pHHKY B HaC MOXKIINBE JIUUie 3a PAXYHOK GHYMPIHBOZO
PUHKY (akuii mpeba 3axuwamu!), mopeieni 3 oepycasamu CHI ma 3
odeporrcagamu, AKi po3euearomupca. 3a MU MEKaMH BiJl HaC YEKalOTh HE
TOBapIB, a JIMIIIE CHPOBHHY Ta JEIIeBy pobody cruty. OpraHi3ariito MiKHAPOIHOI0
po3noniny mpaui mizk gep:xkaBamu CHI' posrnsgaté He K BUPOOHHUIITBO
HariB(haOpHKariB, a SK CyMiCHE BUPOOHHMLTBO OOJIaJJHAHHS YM BUPOOHHMIITBO
OKpeMHUX BUJIIB TOTOBOT MPOAYKIii (JIiTakiB, paker, 00naaHaHHs).

Bucnogxu cTtocoBHO cTpaTerii MpoOMHUCI0BOI AisSVILHOCTI: Yac MarnepoBux
rpomel mpoimos, Tpeba 3MEHIINUTH IarepoBl 3a0IIaJKEHHS; PECYPCH
MANPUEMCTBA NMOBUHHI OyTH Olnblie ykiaJaeHi B MaTepiajbHi OaraTcrsa;
€KOHOMHTH €HEpTilo; Y 3B’3KYy 3 HECTAJIUM CTaHOM (DiHAHCIB yroau NoTpiOHO
CKJIQJIaTH Ha KOPOTKMII TEPMiH Ta 31 3MEHIIEHHM CTYICHEM PHU3HKY; He
BMBO3HTH 3a KOPAOH TPOIIi Ta CTpaTeriyHy CHPOBHHY; Ha Al MiATPUMYBATH
BITYM3HSHUX BHUPOOHUKIB; CTBOPUTH YMOBH JJSI PO3BUTKY MAJoOro Ta
cepeaHboro Oi3Hecy; 3MEHIINTH BHUITYCK HamiB()aOpHKaTiB; pO3IMHPIOBATH
BHYTpIIIHIH pUHOK OyIiBHHUIITBOM iHHOBAaIiHWX MiJIPHEMCTB, 301UIBIICHHIM
BHIYCKY TOBapiB Ta 3apIUIaTH HACEICHHS.
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