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Kymkoseubkut B. 51.

onTumMmi3ALlIA EKOHOMIMHUX NMNOKA3HUKIB
KOMMNMNEKCHOI JIOrICTUKU NPU MAKCUMAJIbHOMY
3BAIrAYEHHI Y YACI

Yac susHadae mepMiH ompumaHHsi rnpubymky (36aza4deHHsi y 4aci) ma € pecypcom, eapmicmb
K020 3MeHuwye rnpubymok. BedeHi noHamms fio2icmuk puHKie moseapie i UiHHUX narnepie, a makox
fepapxu4HuXx pieHie noesicmuku. 3anpornoHosaHa Modesib mosapHo20 basiaHcy (8apiaHm Mixeary3eeoi
banaHcoeoi moderni JleoHmbega) 00380s5i€ aHasizyeamu cmamuyHi ma OUHaMiYHi 102iCMUuYHiI
fpouecu 8uUWUX pieHI8 Mpu BUMYCKYy aarly33i0 KiflbKOX moeapie ma Harieghabpukamise. AHasi3
eN1IeKmMPUYHUX Mepexx Mo rnepeMilueHHI MomokKie eHepeaii MogUHeH crupamuck Ha mpu cucmemu
3aKoHi8, siKi Garomb MpU Pi3Hi Yucio8i po3s’sa3ku Ot OOHIET | miel X enekmpuy4HOi Mepexi: 3aKOHU
Kipxaoghba 0 enekmpuy4HUX MEPEX, 3aKOHU «anbga» ma 3akoHU «bemay.

Knroyoei cnoea: Jlozicmuka, MmakcumarsbHe 36a2aqyeHHs y Yaci, rnpozspamyeaHHs.

Bpemsi onpedensem cpok nonydyeHuss npubbinu (obozawjeHue 80 6peMeHuU) U Sersgemcs
pecypcomM, cmoumMocmb KOmopoao ymeHbwaem rnpubbinib. BeedeHbl noHamusi no2ucmuku pPbIHKO8
moesapos U UeHHbIx bymaz, a makxe uepapxuyHux yposHel noaucmuku. [lNpednoxeHa modersib
moeapHoeo banaHca (eapuaHm mexompacregol 6anaHcoeol Mmodenu JleoHmbesa) no3eorissem
aHanusuposambs cmamuyeckue u OUHaMU4YecKue J1I02UCMUYEeCKUe MPOoUECcChl 8bICUIUX yposHeU npu
8bIMyCKe O0mMpacsiblo HECKOJIbKUX moeapos u ronychabpukamos. AHanu3 anekmpu4yeckux cemed o
repeMeueHuUIo romoKo8 aHepauu OO/KeH onupambeCs Ha mpu cucmeMbl 3aKOHO8, Komopbie 0arm
mpu pasnu4yHbie Yucrioebie peweHust 05151 0OHOU U mol Xe afiekmpuYeckol cemu: 3akoHbl Kupxaogha
0151 a5IeKMPUYECKUX cemel, 3aKOHbI «anbghba» U 3aKoHbl «beman.

Knroyeenie cnioga: Jloeucmuka, MakcumasbHoe obozaweHue 80 8peMeHU, rpoepamMmuposaHue.

Time determines the term of the profit obtaining (enrichment over time) and is a resource whose
value decreases profits. The concepts of logistics for markets of goods and securities, as well as
hierarchical levels of logistics was proposed. A model of good’s balance (version of the Leontief inter-
industry balance model) allows us to analyze the static and dynamic logistic processes of the highest
levels of the industry with the production of several goods and semi-finished goods. The analysis of
electrical networks for moving energy flows should be based on three systems of laws that give three
different numerical solutions for the same electrical network: Kirchhoff’s laws for electrical networks,
the laws «alpha» and laws «betax.

Key words: Logistics, maximum enrichment in time, programming.

Beryn BIUIMB Ha TNpHOYTOK uacy, sk pecypcy [1]. Hampukian,
JloricTuka — 1€ CHCTeMHa HayKa 3 METOI0 ONTHMi3amii  JIOTICTUYHUN [WKI, SKAH Juwe MiHIMI3ye  eumpamu
KIHIIEBUX  pe3y/bTaTiB  oOmepamid [Opd  ONTUMAIbHIA  mpancnomproi 3a0aui (T — 3adaui) [2,3] uu nuwe onmumizye

TEOPETHYHIH Ta MPAaKTHYHIHA MiATPUMII KEPOBAHOTO y Yaci Ta
MpOCTOpi OE3MEePEPBHOTO «KOHBEHEPHOT0)» TPOIIECY CTBOPEHHS
Ta IEepeMIillIeHHS MOTOKIB MOCIYyr BiJl NMOCTa4YajbHUKA [0
oJlep)KyBada MO IOBHOMY a0O HEMOBHOMY JIOTiCTHYHOMY
MaplIpyTy 3 ypaxyBaHHSM BHMOI KOpHCTyBada (SIKOCTI,
IiHK, dYacy, Micus) Ta BifICBKOBHX, EGKOHOMIYHMX, Opra-
HizaliitHuX 1 iHQOpMAITIfHUX MTOKa3HUKIB.

ITocranoBka 3apaui

I'oj10BHEM HeZOJIKOM OUIBIIOCTI BIZOMMX JOTICTUYHHUX
cucreM (MbkHapogaux ERP Ta MRP TOmO0), a Takox KypciB
IOCTIDKCHHST omepamiid, 0a3 [maHUX Ta 3HaHb, Teopil
NPUAHATTA pillleHb, JOTICTUKH, OpTaHi3allil BHPOOHHUIITBA Ta
MEHEKMEHTY NOJIATaloTh y TOMY, IO YacTO BOHU: HE
pO3TIISINAIOTE  NOGHI  I€EpAPXUYHI  NIO2ICIMUYHI  YUKIU, HE
YPaxoBYIOTb MAKCUMAbHE 30a2a4eHHs NIONpueEMyst y Yaci Ta
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6upoonuymeo [4] mpuU HEXTyBaHHI yMOBaMH pPHHKY €
GUHAMKOM 3 HEBIPHUM ]ISl 3arajibHOTO BUIIAIKy HANIPSIMOM i
HE MOKe OYTH OCHOBHHMM BapiaHTOM JUIsl IIPUUHSATTS PillEHb.

MeTtor0 poGoTH € po3poOKa MeTona ONTUMI3allil
C€KOHOMIYHMX TIOKa3HWKIB KOMIUIEKCHOi JIOTICTUKH 3
ypaxyBaHHSM T'OJOBHOI METH — MaKCUMAaJIbHOTO 30arayeHHs
M ITPUEMIIS Y Jaci.

1. BerynHi nani

1.1. Texnonaoriunuii yac. Baxxaemo, mo omeparii mo
BHTOTOBJICHHIO Ta TPOJAXy OOUHUYI TOBAPY BUKOHYIOTHCS
MOCTIIOBHO Y MeXHOA02iuHOMY uaci, SKWA JTOPIBHIOE
MICYMKY 9acy Ha HMOKYIKY 1 TpaHCIIOPTYBAaHHS CHPOBHHH,
BHUTOTOBJICHHS TOBapY, mpogax [1].

1.2. TloBHMI JOTICTHYHHI HHKJ CKJIAXAETHCS 3 TPHOX
3a;a4, sIKi MOXYTh aHaTi3yBaTHCh okpeMo: I — 3adaua Nel.
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Kynigns Ta TPAHCIOPTYBaHHS CHPOBHHH BiJ  PI3HHX
MOCTa4YaJbHUKIB; 3adaua No2: eupobuuymeo ToBapiB; T —
3a0aya Ne3: TpaHCHIOPTYBaHHS Ta npooasic TOBAPIB Ha PI3HUX
puHkax. KoxxHa 3 HHX MOXE BHKOHYBaTHCh MiCIIs
3aBEpLICHHs MONePeHbOT 3a1aui.

1.4. Yac BniiMBa€ Ha MPUOYTOK Yy ABOX HANMPSIMAaX: BiH
BIUIMBa€ Ha 30arayeHHs y daci, 00 BHU3Ha4yae TepMiH
OTpUMaHHS NpPUOYTKY; Yac € pPecypcoM, BHUTPaTH SIKOTO
3MEHIIYIOTh IPHOYTOK.

B exonomiyi uac ypaxoeyemvca npu nianysawui pooim.
Tomy #ioro motpibHO ypaxoByBatu i B 3agadax [1O. YacTky
BapTOCTI Yacy — «pecypcy» MOXHa OLIHUTH 1O 301IbIICHHIO
Pu3uUKy y BUTpadyaHHI KOINTiB Ta IO BHUTpaTax y daci Ha
TPaHCIIOPTYBaHH, 30epiranHs Ta mpoaax Tosapy dri.

301IbIICHHST Yacy — «pecypcy» Beae a0 (isHuHOro Ta
MOpPaJIBHOTO CTapiHHS TOBapy, BTpaTW MONMTY. BimnosizHa

YacTKa BHUTPAT JIOPIBHIOE d,., :St/TO , Ie S — mouaTrkKoBa

BapTicTh TOBapy; ¢ =0...Ty — 3MiHa dacy; Ty — 4ac, 3a SKUi
TOBAp LIJIKOM 3HEI[IHIOETHCSI.

Bapricte yacy «pecypcy» 30UIBIIYETbCS — TaKOXK
BHACJIIJIOK AMCKOHTYBaHHs (3HEIliHeHHs) rpouieid. J{iust cymu
S=100, BknaneHiii Ha TepMiH To= 4 poxu, IPU BIICOTKOBIN
craui r =0,1, indumauii f=0,15 cepenni piuni BTpatu
IPOLIOBHX KOINTIB TMiAMPUEMCTBA i3-32 JAUCKOHTYBAHHSI
JIOPIBHIOIOTh

d,=S/THN-1/1+r+f)°]=
=(100/4)[1-1/1+0,1+0,15)*] = 14,75.

BapianTiB BU3HAYEHS BapTOCTI Yacy — «Pecypcy» MOxKe
Oytu kimpka. s okpemoi T — 3amadi MOKHA TIPHIAHATH, IO
MakcuManbHHUH (abo cepenHiii) Tapud TpaHCHOPTYBaHHA
JOpiBHIOE MakcHMaJdbHOMY (ab0 cepemHboMy) dacy. SIKmio
BapTICTh YacCy NPUHHATH PIBHOIO 8iOHOWIEHHIO NPpUOYmMKY 00
yqcy UKJIa BUPOOHUIITBA TIPOAYKIIii, TO 30UmK08i mosapu e
NOGUHHI 3MEHULYBANU NIOCYMKOGI PO3PAXYHKOBI BUMPAMU.
SIKIo0  BBaKAaTH BapTICTh 4YacCy PIBHOIO  GIOHOULCHHIO
3a2anbHUX eumpam 00 uacy, TO BHIUISIOTBCSA omepariii 3i
3MEHILIEHUMU i BUTpaTaMH i 4acoM.

1.5. Koxny T — 3amauy (Nel ta Ne3) 3amiHioEMO Ha
KUTbKa 00Hoéapianmuux T — 3a0au. Bupoonux npooyxuii
Ui oOHiei onHoBapianTHOI T — 3amaui Nel wmae oodwuoeco
«KOPHCTyBa4a CKIIaJ 33aJaHOTO THITy CHPOBUHH JUIS
KIUTBKOX TTOCTa4YaNbHUKIB, a IS 0OHici omHOBapiaHTHOI T —
3amauyi Ne3 Mae o00wo2o «mOcTadadbHUKA» — 3aJaHUN THIT
TOBApy AJIS KUTBKOX PHHKIB.

1.6. Koxny omnoBapiantHy T — 3amauy (Nel Tta Ne3)
3AMIHIOEMO HA OOUH ONMUMATbHUL NPAMUL KOOOBAHUU (V
3a2anbHOMY 6UNAOKY) WIAX 3 HAWIINIIAMH YMOBAaMH IS
JocsirHeHHsT MeTH. OnTuMaibHi npsami musixu B T — 3agavax
Nel ta Ne3 3 TpaH3UTOM OTPUMYIOTHCS 32 AICOPUMMOM 080X
MHOJICUH 051 MIHIMI3ayil wisaxy 6 mepedci [S] npu 3amini
O006JICUHU UWISIXIE HA MAapugdu MpaHCHOPMYSAHHS OOUHUYL
NnOMOKY.

1.7. @yuxyin memu T — 3apaqi Nel B cyKymmHOCTI 3amad
Nel — Ne3 moxke OyTH CHIpSIMOBAaHOIO HA 3MEHIIICHHS BapTOCTI
CHUpPOBHHH Ta 4acy il OTpUMaHHS y BUTJIAI

m
F; = Z(Scl' + dCitCi)xCi —> min,
i=l
ne i=1, ..., m — IOPSIIKOBUI HOMEp CHPOBUHH; Sc;, to —
BApTICTh Ta 4Yac NpuAbaHHs, 30epiraHHsi, HAKOMUYEHHS Ta
TPAHCIIOPTYBAaHHS OMWHHIN I—0i CHpPOBHHH, Or; — BapTIiCTh
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OJIMHMLI Yacy, BATPAYEHOTO Ha OAWHHLIO I—0i CUPOBHHHU; X¢;
— KUTBKICTB i — 01 CHPOBHHU.

3agaui No2 Ta Ne3, mopsiz 3i 3MEHIIEHHAM CO0IBapTOCTI
TOBapiB Ta dYacy iX OTPUMaHHS, MOXYTh MAaKCHMYBATH
migcymok mpuoytkiB (F;) abo mimcymox iHTeHCHbiKariit
npubyTKiB (F3)

E
F2 = Z[(pese _kTeqe _Me )xe _dete] — max ,
e=1

e )xe B dete
t

e

£ (p,s,—q
Fy =)

e=1
ne e=12,.. . F D,
WMOBIPHICTP OTPUMAaHHS BKa3aHOI pPHUHKOBOi IiHH Sg

(YpaxyBaHHS pU3HKY SIK MOKa3HHKA CTAOUTFHOCTI PHUHKY); Se
— LiHA Ha PUHKY; (e — COOIBapTICTH HA MOMEHT MPOJAXKY;
k, =1-A¢t/T,, A YpaxoBYIOTb
3MEHILEHHS! CO0IBapTOCTI 3a pPaxyHOK YyJOCKOHAJICHHS
BUpOOHMITBA Yy uaci; M, — He3aJ0BOJIEHICTh MeHeKepa
BUITYCKOM € — TO TOBapy, MPOLECOM HOro BHPOOHHLTBA Ta
PUHKOBHMH YMOBaMH (Cy0’ €KTHBHUII SIKICHUH ITOKAa3HHK); Xe
— KiJIBKICTB € — 10 ToBapy; Je — BapTicTh oAMHUIL Yacy; to —
BUTPATH 4Yacy Ha HAKONWYECHHS pecypiB, BUPOOHHLTBO Ta
MIPOJIA’K OAMHUI TPOIYKIIT Xe.

— max ,

MOPSIAKOBUNA HOMEpP TOBApY;

K1

KoeimieHTH,

1.8. Po3paxyHku BUKOHYIOTBCS o
CepeIHbOCTATUCTUYHNX JaHWX: 00 €MIB pecypciB; HOPM
BUTpaT  pecypciB;  BHUTpPAdeHOro dvacy, BHUTpaT Ha

TEXHOJIOTIYHY 00POOKY TOIIIO.

1.9. Okpema onrumizaris 3amad Nel — Ne3 npuBOIUTh 10
YXWJICHHS BiJl ONITUMAJIFHOTO pillleHHS: B 3amavyax Nel ta Ne2
3aMicTh MiHIMI3alil MaTepiajJbHUX BUTpAT Ta 4yacy, MOXKHa
MHATH Ha iX 30inbenHs, Ko 1e 3011pIrye MpHOyTOK Y Jaci.

1.10. Tlpomec onrtumizamii posrasgaeTscst Ha 0asi

HaCTYITHUX MPHUHIIMIIIB!
Ananiz 6cv020 n02icmuuHO20 npoyecy HOGUHEH
ypaxogysamu  punkogi ymoeu. Onurumizamis  JHIIe
nouamkoeoi uu cepeounnoi Qyuxkyii memu (MiHiMi3aIli
Butpar) [3,6] moxe Bectu g0 OankpyrctBa. Ilpu ubomy
KOJICHUII  moeap Mmodice pO32nA0amuce AK OKpeme
8UPOOHUUME0 3 671ACHOI0 (hyHKuicl0 memu. DYHKIIT METH
MPOMDKHMX ~€TamiB TOBWHHI MiATPUMYBAaTH OCHOBHUI
HaIpsSMOK TOJOBHOI KiHueeoi (yHKUii MeTn (Makcimizariis
30araueHHsAM y 4Yaci 4M Makcimizauis npuOyTKy) i HOBUHHI
HE JISITH Beyneped i1 BUMOTaM.

3amada TOBUHHA MAaTH TOJOBHY He3MIiHHY (QYHKIIIIO
METH, a00 He3MiIHHY TX CYKYITHICTb.

[icns moOymoBY MOYATKOBOTO JCPEBa PIIlICHh MOXKE
MOYATUCh IIPOLEC YAOCKOHAJIECHHS ULIIAXOM YTOYHEHHS
pe3ynbTaTiB KIiHIEBHX Ta TNPOMDKHHMX pIlIEHb Ta 3aMiHH
ICHYIOUMX TIUIOK JepeBa pillleHb Ha MapaienbHi OUIbII
e(CKTHBHI.

Cropomieni mukma 3afadi Ne2 (ab6o Ne3) He MaroTh
pO3pHBY, i B HHMX MOXXHAa YpPaxOBYBAaTH HOYAMKOGI OaHi
BapTOCTi 1 3HAYEHHS Yacy UKy OJUHHIb TOBAPIB.

1.11. Maxcumanvruii nomix 6anmasici IPU JIOTICTHIYHUX
pO3paxyHKax @idomuil i MOXE BU3HAYATHCH: 10 PO3B’S3KY
3amad Ne2 Ta Ne3 3 ypaxyBaHHSM PHUHKOBHX YMOB; IIO
CKJIAICHUX YroJax; MpU 3aJlaHuX pecypcax — MO PO3B’S3KY
3a/a4i 3a METOIaMH JIOCTIKCHHS OTIEePalliii TOIIO.
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2. AJroputM Ppo3B’SI3Ky KOMILIEKCHOI JOTiCTHYHOL
3agaui

PosrsHemo 3azmaui Ne2 ta Ne3 nnst ToBapis B1 ta B2 npu
HACTYNHUX NMOYATKOBUX HTaHUX:

—  nadi 3amadi Ne2 HaBezeHi y po3mini «BupobHuymeo
npooykyii» Tadm. 1;

—  naHi 01n oonoeapiaumnux T — 3a0au Ne3 3
npAMUMU  WNAXAMU HABEICHI B po3mgimax Tabm. 2
«Tpancnopmyeanns 0o punkie» Ta «/[ani punKie,

—  Ha ocHOBI ganHux Ta6m. 1 Ta Tabm. 2 B Tabm 2
po3paxoBaHi «3aeanvHi 0ani npodaxicy», IKi € OCHOBOIO IS
BU3HAYCHHS (QYHKUII METH JIOTICTHYHOI MaTeMaTH4YHOI
MOZEJI.

Tabnuys 1.

3agaya Ne2: BHUpOOHMUTBO NPOAYKUii.

Howmep Hasga pecypcy Baprticts BapticTe HOpMH BUTpAT pecypcy Ha e — i ToBap (Bl

pecypcy BCHOTO Ta B2)

k 00’eMy pecypey Bl,e=1 B2,e=2

1 I'pouri 10000 9 6

2 JIroquHO-rOAUHU 3000 5 3

3 CupoBuHa Nel 400 6 3

«Bupoonuymeo npodykuiiy:

BapTicTh TeXHOJIOTIYHOI 0OPOOKH Ste, 2pH/ WM. 1 2

Baprictb BupoOHHLITBA | BUPOOY Spe, 2pH/im. 21 14

Yac BrupoOHULTBA 1 BUPOOY tie, 0i6/1um. 0,2 0,3

Bupobuuia moTyxkHicTb Ve, wim. 2000 120

KinbkicTh MpomyKuii Xe, wuim. X1 X2

Tabauys 2.
3agaya Ne3: TpaHCIOPTYBAaHHSA Ta MPOAAK TOBAPiB.
Hanni onqnosapianTHux T — 3agau Ne3: nepeBe3eHHs Ta Ele =1 Bl.e=1, e =2 B2, e=2
1Iposa mpotyKiii puHOK R=3, puHOK R=7 puHOK R=5 puHOK R=2
F1=16=max F2=1,5=max F2=1,7=max F1=1,8=max

Tpancnopmyeannsa 00 punkie:
Yac tpancnoprysanus t2Re, 0i6/wm. 0,1 2 3 0,1
Tapud | BupoOy S3Re, epn/wm. 1 0,3 0,2 1
/lani punkis:
Yac npopaxy | BupoOy t3Re, 0i6/wm. 0,2 0,25 0,3 0,1
Tapud Ha npogax 1 BupoOy S4Re, epr/wm. 1 0,1 0,2 1
Ilina Ha pusKy | BUpOOyY CRe , epn/wum. 23,8 15,9 23,1 16,9
3azanwvni 0ani npodascy:
Yac BupoOHHMITBA Ta mponaxy TRe= tle+ t2Re + t3Re , | 0,5 2,45 3,32 0,5
0i6/wim.
CobiBapricte 1 BupoOy S5Re= s2e + s3Re + s4Re , | 23 14,4 21,4 16
eprlwm.
IpubyTok 3a 1 Bupo6 qRe= CRe — S5Re, epn/wm 0,8 15 1,7 0,9
InTeHcuBHICTh OTpUMaHHsS NpUOYTKy y 4aci iRe= gRe / [ 16 0,612 0,422 1.8
TRe , epn/0oby
Bapricts yacy dRe= 0,5s5Re / TRe, 2pn/0o6y 230 2,94 3,22 16

Matematinana Monenb s 3amadi Ne2 ta Ne3 mpm maBox
(hYHKIISIX METH Ma€ BUTIISI;

E E
F1 =ZzRexe —> max ; F2 =ZqRexe —> max ;

e=1 e=1

9x, +6x, <10000; 5x, +3x, <3000;
6x, +3x, <400;

Hnst xoxxkHoro tuny TtoBapy Bl ta B2 cnouarky mno
MakCUMyMy iHTeHcuikamii npubyrky F;, a moTtiMm 1o
MaKCUMyMy IpHOYTKY F, 1m0 uep3i BUAIISEMO ONTUMAIbHUI
puHOK (Tabu. 2). [Ipumyctumo, 1mo y 3B’sA3Ky 3 KOHKPETHOIO
EeKOHOMIYHOI0 CcHTyali€ero s ToBapiB Bl wmu  Buko-
pucTOByeMO BHIUIeHHH cipuMm (oHOM puHOK R=3 3
HaiiOlbIIo0 iHTeHCcHbikaieo npubyTky Fi=16=max, a nus
ToBapiB B2 — puHok R=5 3 HaiiOuibmmM npuOyTKOM
F,=1,7=max.

Y naHomy BUNAAKy IBi ()YHKIII METH MpPHB’s3aHI [0
pizHux puHkiB (R=3 Ta R=5), Mu Maemo nBi QyHKIIT MeTH, 1
noTpibHO po3mrykyBartH [lapero — onTHManbHeE pilIeHHS IS
JIBOX KPUTEPIiB (TYT e HE PO3TIIAAAETHCS).

x, 20.
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Tomy s oOpaHOTO PUHKY BHPOOHHLTBO 3aBaHTaXKy-
€TBCSA JAHUM THIIOM TOBapy (3 ypaxiBaHHSM y 3arajJbHOMY
BHIAJKY BIUIUBY HAa PHHOK Ta BHPOOHHYOI TOTYXHOCTI).
[licns 3amoBoNeHHS TOTpeOd PHHKIB y OOpaHOMY OIHOMY
TUITY TOBapy, PO3TISAAAIOTHCS MO Yep3i HACTYIHI HAWBUTII-
HIllIl TapU «TUI TOBAapy — PHHOK» IpU 00paHuX (GYHKILSIX
METH.

Toeap Bl na puaky R=3 mae HaiiOLnpLly iHTEHCH-
¢ikanito mpudyTKy: 3a yac Tre= 0,05 BiH Hamae MPUOYTOK (3¢
= 0,8, To0TO 32 yac Ts, = 3,32 BiH HAQJAACTh MPUOYTOK, PIBHUI
Ose'= Qe Tse / Tae = 0,8:3,32/0,5 = 5,12, mo 85712 /1,7 =
=3,08 paszu Oinbire 3a mpUOYTOK, OTPUMAHEHH 3a TOI Ke yac
Tse = 3,32 3a ToBap B2. ToOTO eKOHOMIYHO BHTITHO
BUKOPUCTATH PeCypcH Ul BHIYCKY nuiie ToBapy Bl (xoua
toBap B2 nanmae B /,7/0,8= 2,12 pasu 6inpmuii mpuOyTOK).

MakcuMaibHuil 06’eM BuIymIeHOT npoaykuii x;" =
=400/6 = 66,7 BU3HAYAECTHCSI IO OOMEKEHHAX I
MiHIMQJIBHOTO 3HAYEHHS X; 3 YypaxyBaHHSAM BHPOOHHUYO1
notyxHocti Vi =2000. Po3B’s130Kk CHpOIIEHUX JOTICTUYHUX
sagad Ne2 , Ne3: 00’em Bumnyienoi npoaykiii x; = 66,7
ta x; =0; Bapticth uacy Ore= 0,5Sspe / Tre = 230 (Tyr



Haykosi npaui. Komm’romepHi mexHonoaii

koedimieHT 0,5 ypaxoBye, IO cOOiBapTICTh Ssge 3POCTAE
JIHIAHO y yaci 1 ToMy ypaxoBaHe ii cepeiHE 3HaUCHHSI).

ITo orpumaHiit KinbKOCTI BUPOOIB X; = 66,7 BU3HAYa€THCS
3arajJbHUNl HEOOXiAHUI 00’€M CHPOBMHHM 3 YTOYHEHHSM
pa3paxoBaHHX JJAHUX JIOTICTUYHOTO LIUKITY.

3. [HosiTHKa WiH HA PUHKY

OCHOBOIO PO3BHUTKY CYCHUIBCTBA € Kanimaji, TOOTO
Tpowi. I'powi — nauibinew eghekmusHutl incmpymenm e1aou.
I'pommi 3apoONSAIOTHCSI HA PHHKY, BHACTIOK YOTO «IIOJITHKY
pobuth pHHOK». bopoTh0da 3a PHHKH JEXHUTH B OCHOBI
MIOJIITHYHOI Ta BilICBKOBOI HANPYXKEHOCTi. PUHOK € 8adcenem
O0OMIHY8aHHA, 1 B JIOTICTAYHOMY JIAHITIOTY «KEpye» TOBsS3aHa
3 PUHKOM JIaHKa.

Pozpann CPCP BiakpuB as 3axoay BeTUKUN PUHOK 30yTy
3 MEpPEeTBOPEHHSM HOro HaceleHHs B IPOJABIIB YYKHX
TOBapiB. Alle TakuxX JapyHKIB Ha pPHUHKY 3BHYaliHO He
poOiisath. JlepikaBa OXOpPOHS€ BIIACHI PHUHKHA 1 BJIacHE
BUPOOHMLTBO: 3aKOHAMHU, KBOTaMH, MUTHHMH ILJIaTeKaMH,
NpUBENESIMU, MDKYPSIIOBUME yrogamH, ninamu. Hampukiarn,
Ha 2011 p. 3axim HamaB YKpaiHi CMIIIHI KBOTH Ha BBE3CHHS
CLTBCHKOTOCIIONAPYOT TPOAYKIIIL.

[pumyctumo, 1o 3anexHICTh codiBapTocTi ToBapy Crg
BiJl MaTepiaJonoToKy BHIylIeHOi mpoxykuii N st ¢ipmu
Ma€ BHIJISIL pHUC. 2,a: MPH 30UIbIIEHHI KUIBKOCTI BUITYCKY
toBapy N = 0 ... Nps co0iBapTiCTh Ha PHUHKY Y MOMEHT
nponaxy Cgy CHOYaTKy 3MEHIIYETHCS, a MOTIM 3pOCTaE, L0
MOSICHIOETBCSI JII€I0 BIIOMOTO 3AKOHY CRadarouoi eiddaui,
3TiIHO SIKOMY TOJAJIbIe MPUETHAHHS OJUHUID 3MIHHOTO
MIPOAYKTY (HANpHUKIIAM, Mpali) 10 HE3MIHHOrO (iKCOBaHOTO
MPOAYKTY (HAPUKIA[, KaliTady) IPUBOIUTH 10 30UTBIICHHS
abo oOMexeHHs cobiBapTocTi [7].

3akon nonumy punkKy, AK 3anexcHicmy WiHu O0OUHUUI
moeapy na punky Cg BiIl HaIBHOTO MTOTOKY ToBapiB N (kprBa
Cr puc. 2,0), ycTaHOBHB (paHIy3CBKHH €KOHOMICT A.
KypHo. 3axon npono3zuyii mokaszye, SK 3MIHIOETHCS
nizcymkoBa nponosuuiss Cs y 3anexxHocti Big ninn C Ha
puaky (puc. 2,0). Touka A, 1O OTPUMYEThCA BiA
nepeciyeHHs: kpuBux nonury Cg ta mpomnosuuii Cs, ykasye
punkosy (pienosadxcry) yiny Cp Ta pealbHy MiICYMKOBY
KiUIbKicTh TOBapy Na, sika 00epTaeThCs Ha JAHOMY PHUHKY.

a)

6)

Puc. 2. Bcranosnenns minu Ha puHKY: C — yina mosapy,; N — kinekicms mogapy (mamepianonomoxy) na punxy, Cgy —
cobisapmicme mosapy 01 Qpipmu y 3anexcnocmi 6i0 mamepiaronomoky sunywernoi npodykyii N; Cr — punkosa yina moeapy y
3aneaxcrnocmi 6i0 mamepianonomoxy na punky N; Cs — niocymrosa kpusa 3anesjicnocmi nocmadants cix nocmayanivHuxie N
6i0 yinu na punky C, Cgy —cobieapmicmv mogapy gipmu y 3anexcnocmi 6i0 mamepiaronomoxy Ha punky N npu nasenocmi
KOHKYpenyii 01a ypaxysants purkogoi yinu Cg.

Sxmo ¢ipma 3 BHUIYCKOM TOBapy 3TiIHO pHC. 2,a Ha
PHHKY 3 JaHUMH puc. 2,0 € MOHOIIOJICTOM, TO, SIK BHIHO 3
puc. 2,B, BOHaA OTPUMY€E MPUOYTOK MPH BIMYCKy TOBapiB y
Mexxax Np; < N < Npgp, a BenmuumHa mpuOyTKY IOpIBHIOE
BUJJICHI cipuM 1wiomii (K H0OyTOK NpHOYTKY 3a OAWH
TOBap Ha KiJbKICTh BHMyIeHoro ToBapy N).

C
Cr
A

-

Cr

Ca

Na

a)

SIKIO Ha PHHKY 3’SBISIOTHCS KOHKYPSHTH, TO 3arajibHa
KUTBKICTP TOBapy 30OLIBIIYETHCS, 1 KpHBa COOIBapTOCTI
OJIUHHMIIN TOBApy (pipMH mepeMicTUThCs i3 mojoxeHHs Cgy B
nonoxeHuss Cg, (puc. 2,B): ¢ipma BTpayae mnpuOyTOK i
6ankpyrie. IToniOHMIi Tpolec CTae NPUYMHOIO TOTO, WIO
GipMH  3aJMIIAIOTH TaKU PUHOK, B pe3yJibTaTi 4Yoro
KiJIBKICTh TOBapy Ha HbOMY 3MEHIIYEThCS.

Nr3

Puc. 3. Po3paxyHOK LiHM Ta MaKCUMaJIbHOTO MPHOYTKY (pipMHU Ha pUHKY TOBapy.

Just Bunanky, konu QipMa BIUIMBAE Ha I[IHW PUHKY (pHC.
3,a), IPUHIMIT BUKOHAHHS PO3PaxyHKIB NOKa3aHWW Ha pHC.
3,0. JInsg nporo mo gaHuX puc. 3,a Jiasd 00’€MiB mOCTavyaHHS
tToBapy Qipmoro Ngz Ha puc. 3,0 BimoOpaxyemo mpuOYyTOK
obipmu Q = (Cr — Cgp). HinsHka, Ha sKild dipMa oTpUMYE
npuOyToK, BuaiTeHa cipuM QoHoM. Skmo ¢ipma mocravae
Ha PUHOK KinbKicTh TOoBapy N; (puc. 3,0), To mimcymok ii
NpHUOYTKY MOPIBHIOE NOOYTKY MPUOYTKY 3a OJMHHUIIIO TOBAPY
Ha KimbKicTh TOBapy Qpf'Nj, abo nopiBHIOE —rmiomii
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NPSMOKYTHHKA, 3allITPUXOBAHOTO IMYyHKTHPHUMH JIIHISIMH.
[ToTpiOHO BM3HAYMTH TPAaHUYHY TOUKY, SIKa PO3MIIYETHCS
nicis MOYKU MAKCUMANbHO20 NpUGYmMKy 1 s SIKOi
BIJIMIOBiIHA IUIOIIA Oyne MaKCHMalbHOIO. Iy TrpaHU4HOT
TOYKM MOXKHAa INPHUHHATH, [0 3MEHIICHHS  IJIOIIi
MPSIMOKYTHUKA BHACHiZOK 3MeHIIeHHA QpF; IOBHMHHA
JOPIBHIOBATH 301NBIICHHIO IO BHACTITOK 30UThIIeHHS N
TOOTO

AQ. N, ~ AN, Q.
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Mu orpuManu piBHSHHS AN TPAHUYIHOTO Koeghiuicnma
eracmuynocmi  npudymky. Ha  mpakTumi — 4acto
BUKOPHCTOBYETBCSl IMOKa3HUK €JACTHYHOCTI Ul 3a/1aHol
nBoxMipHOT KpuBoi. Koeghiyienm eracmuunocmi npuoymxy
Eo mokasye, Ha CKiTbKH BiZICOTKiB 3MiHHThCS MpHOYTOK QF,
SKIO 3MIHUTH HA OOUH I0COMOK BU3HAYAIbHUU (DAKTOD,
HaIpHKiaj, KiabKicTs ToBapy Ni:

_ QFZ _QF

3mina xirexocmi mosapy N, ,%

3mina npudymxy Q.. ,%

N, -N,
0 L100% |:| —2—2100% |.
N,

F1 1

3HaK KoedillieHTa eIacTUYHOCTI HE YpaxoBYIOTh. SIKIIO
Eqo > 1, To momuT emacTHYHUM 1 MOXHa 30iTbIIyBaTH
KUIBKICTh BJIACHOTO ToBapy Ha puHKY N;. Skmo Eq < 1, T0
NONUT HE eNaCTUYHMKA 1 He MokHa 30unbmyBatd  Nj.
3nauenns Eq = 1 (oguHUYHA eIACTUYHICTH) BHU3HAYAE
TPaHULIIO EJIACTHYHOCTI, TOOTO ZpaAHUUI0 MAKCUMATIbHOZ0
npuoymky. 11i po3paxyHKH MO>XHa BHKOHATH W IO puc. 3.,a
6e3 OymyBaHHS puc. 3,0.

4. ]Ia punka — aBi Jorictuku. Jloricruuni iepapxuuni
piBHi

I'pomri, siki TOBMHHI OOCIYrOByBaTM pHHOK TOBapiB,
CTBOpWJIM BJIACHUU puHoK uyinnux nanepie. Kaniman
MOJICHA 3apodumu HA 060X PUHKAX: MOBAPHOMY ma
naneposomy. BHacniziok iCHyBaHHS JBOX PUHKIB, iCHYIOTb i
pi3HI JIOTICTMYHI TpoUecH Uil LMX PHHKIB. Jlocicmuka
mo6apHo20 puHKy CHpSIMOBaHA Ha 33/I0BOJICHHS NOTpeO
BUPOOHMKA TOBapiB Ta KOPUCTyBaya, a JIO2ICMUKA PUHKY
YIHHUX nanepis — Ha 3aJ0BOJICHH TOTPeO OaHKiB 1o 000poTy
MarepoBOl «UIHHOCTI» Ma no KepyeanHio ekonomikor. Ha
PHHKY I[IHHHX ManepiB Ta MarnepoBUX TIpoLIeH Hi4oro He
BUPOOISIOTh: HA HBOMY «TPOIIi CTBOPIOIOTH TPOIIi» B
OCHOBHOMY 3a  pPaxyHOK:  OaHKiBCBKOTO  BiJICOTKY;
JTUCKOHTYBaHHS; 1HGUIALIL; Tpi Ha CTBOPIOBAHUX PI3HHUIIAX
KypciB BamOT. MaTu HalliOHAIbHY BalOTy Yy poii
MDKHapOAHOT Ha3BUYaiHO BUTIAHO. «[locTpiom» y BUTIIAIL
BUIYCKY JOJaTKOBUX MaTepiaJbHO He 3a0e3lMe4eHrx
nanepoBux rpouieli 0aHk onpa3zy «BOMBa€e CiMb 3alIliBY:
3aMIiCTh TaNepoOBOIO CMHTTS OTPUMYETHCS MaTepialibHa
[IHHICTH; MpUAOAaHHS MaifHa BIIEBHIOE BCIX, IO IIEH MOTIOX
«40T0Ch BapTHIi»; HOBUI1 BIACHUK IIi€] MaepoBoi «IIHHOCTI»
HISIK HE 3aliKaBJIeHWH y 3MEHIIEHHI I BapTOCTi; OTpUMaHa
MarepialbHa I[IHHICTh MOXE OYTH BHKOpHCTaHa JUIS
MITBEpKEHAS ~ CTAOUTPHOCTI  BalOTH 3 BUITYCKOM
JIOJATKOBOI TANepOBOi MacH, sika BKe OLIbIIe MOMepeqHbol
NpHUOIM3HO B 5 pa3ziB; MUIAXOM AWCKOHTYBAHHS BAIOTH Ta
iHGusIii yci OOp)KHUKM KPEOHTIB Ta yCi BIACHUKH BAJIOTH
OOKJIaaloThCsl HIKUM HE KOHTPOJIBOBAaHUM JOJATKOBUM
«nodamkom» (KpiMm 0O0yMOBIICHOTO BiJICOTKY); CTBOPIOETHCS
MOJKJIMBICTh BIUIMBATH HA CKOHOMIYHI Ta MOMITHYHI MPOIECH

B KpaiHi OOp)XHHMKAa KpEIWTiB; HACTYIHI  IO3UKH
320X0UYIOTHCS BUTOJI010 KepyBaHHS PpO3MOIIOM
3alo3WYeHUX KOIUTIB Ta INEAPOI0 BHUHArOpoJOI0 32

KEpIBHUITBO «IpouecoM». BocbMuii HalOLIBII >KUPHUHA
«3asIb» Ma€ BUTJAA BUBE3CHUX KOMITIB 3 OimHOI KpaiHm —
mo3WJaibHUKa 10 OaraTmx KpaiH-kpemutopiB. KepyBaHHS
KypcOM BalllOTH MOXXE TPHHOCHTH JOJATKOBI KOIITH.
lonoBHe y mpomy mpomeci — MO0 BalIOTH 3aBXAW «HE
BHCTauago». JIIs IbOTO HaJaBaTH SK MOXKHA OlbIie
KpPEeIuTIB 1 HAa TAKMX YMOBaX, 00 BiJICOTKH IO KpeaWTax 3
ypaxyBaHHSIM TUCKOHTYBaHHS Ta iHQuANii Oymu Oimpmi 3a
BBEICHI B 00IT KOIITH.

Bigomo, mo momapu CIIIA miOopiyHO JUCKOHTYIOTH
(3ueniHOOTHCA) HA 5 — 10%. BracHuku mignpueMcTB He
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MOXYTh CTATHYTH 3 OaHKIB HarpaOoBaHe, aji¢ HE MOXYTb
JONYCTUTH ¥ 30uTKiB. TOMy BOHM MiABHIIYIOTH MAIepOBY
BapTicTh cBOET mpoaykiiii. [linu 3pocratotsh. Hacenenns Bciei
3emiti — raTtuTh OaHkaMm «moxatok». 3a 10 pokis (3 2001 p.
o 2012 p.) Bapricte yHuii 3omota (31,1 r) 30inbImIace 3
2998 o 19008, To6TO Ginvute, nixe 6 6 pasis. Lle — HacmigOK
30inbIIeHHS 00’e€Ma TanepoBOi «IIHHOCTI», a He Yepe3
3MEHILIEHHS KUIBKOCTI 30J10Ta... [IpuOIM3HO B CTLNBKM pa3iB
3a Il POKHU 30LTBIINBCS «IIOJATOK)» HACENCHHS 3eMili OaHKaM
CIIA. PI;[e MPOIIEC CTBOPCHHS JI02ICMUYHOI 2100a1bHOI
eKoHOMIKU, SIKIi 3aBaKalOTh HAIllOHANBHI KOpJoHH. MoBa
e Tpo TIUTAaHOMIPHE 3aXONIeHHA eKOHOMIYHOI 61adu B
TEONOJITHYHOMY TIPOCTOpI IUIAHETH. YMOBOIO HaJaHHS
KPEIUTIB CBITOBUMH OaHKaMU € KOHMPOIb HAO eKOHOMIKOIO.
I MaJo XTO yCBiZOMIISIE, 1110 1€ — CHPSMYBAHHS 10 KEPYBaHH:I
€KOHOMIKOIO, MOJITUKOIO Ta PO3BUTKOM JiepKaBU-OOpIKHHKA,
a HiYoro He BapTi namepoBi rpomi (Ta W e BHBE3eHI 3a
KOPZIOH) € IPSIMOIO 3arp03010 €KOHOMILI.

IManepoBi epowi ma yinni nanepu, BHACTIIOK Mi3epHOL
peaibHOI BapTOCTI 1 3aI€XKHOCTI BiJf NPUHHATHX (DiHAHCOBHX
Ta MOJIITHYHUX PILIEHb CTBOPIOIOTH 3A2PO3Y GUHUKHEHMHS KPU3
ma exkoHOMiuHO020 napasumyeanus. JlOTiCTMYHI mpouecH
LBOMY JIIIIE CIPHUSIOTE.

B exoHOMII Tpeba pO3IISOATH 63a€MONO8 A3aHi ma
83aemMocynepeyausi  pisHi - IEpapxXudHi  pIHI  JA02ICMUKU:
nionpuemMcmea, 2anysi, 0epicasu, CYKYNnHOCmi 0eparcas,
MIHCHAPOOHUL, 2100ANbHUL, PUHKIG YIHHUX nanepie ma
mosapie. Bcix ix 00’eiHye PUHKH TOBapiB Ta mamepiB i
rojoBHA MeTa — MaKCHMajbHe 30araucHHs y uaci. KoxHa
BHUINIA 32 IEpApXUYHUM PIBHEM JIOTICTHKA JOAATKOBO Mae 3a
METy: BCTaHOBJICHHs 00’eMa Hakomu4eHHs (TMPomaxy),
Y3TO/DKEHICTh BUPOOHMITBA Ta 3axHCT iHTepeciB piBHA. [lin
MDKHapOJHOIO  JIOTICTMKOIO ~ PO3YMIETHCS  y3TOJDKCHHS
pisHonpasHux 1HTEpeciB pi3HUX JAepkaB (IIPHUKIA]
MDKHApOIHI cTaHmapTd Ha ToBapH). I[lix rirobanpHOIO
JIOTICTHKOIO PO3YMIETBCS CIIPSIMOBAHICTE JIO 2e2eMOHI3MY ma
napasumyeannsi ~ HalbaraTmmMx  JepkaB B yMOBax
BHYEpPHAHHA PecypciB 3emyi 3 BHKOPHCTaHHAM OaHKiBCHKOT
OoproBoi cucremu. BuMOrM JOTICTHKM 6uwyo20 pieHs B
000B’SI3KOBOMY TOPSAAKY CIPSIMOBaHI Ha MiANOPSIKYBaHHS
xoya O YaCTKU camMocmiliHOCmi JN02iICMUYHUX —CUCmeM
HIDKYOTO PiBHSI.

5. JloricTum4Ha MoAeJb TOBAPHOIO OaJIaHCY BHILOIO
piBHS

Jns ananisy Ha paepkaBHOMY a0o0 rairy3eBOMYy piBHI
JIOTICTUKK MOXXe OyTH BHKOpDHCTaHa MOOelb MOBAPHO20
banancy (AK BapiaHT MibKramy3eBoi OamaHcoBOI Mojei
JleoHnThEBa), B SKi TMOPANOK MATPUYHOTO PIBHSHHS
TOPIBHIOE He KiibKoCcmi eanysell, d KiIbKocmi moeapie ma
niggpabpukamis. Byap-siKa ray3p MOXe BHITYCKATH JOBITBHY
KUTBKiCTP TOBapiB Ta miBdabpukariB. Baxaemo, 1m0
JIep’KaBOIO BHITyCKAIOThCs N ToBapiB X={Xy, Xy, ..., Xn}, mepiia
YacTka SKMX y BHINIANI Bektopa Y ={y,..,y } Hie Ha

npoJaK (HAKOMUYEHHS), a [pyra 4acTka y BHIUIALI JOOYTKY
IBOX Marpuib AX BHKOPHCTOBYEThCS MJIsl BHUIIYCKY BCIX

TOBapiB

X=Y+AX,

3 BIIOMHM pPO3B’SI3KOM TIpH  3aJaHoMy  00’eMi
HaKOMUYEHOI poayKuii Y

X=(E-A)"Y, €))

ge A — KBajpaTHa MaTpHI MarepiabHUX BUTPAT

(TeXHONOTIYHA MATpPHIISL) PO3MIPHICTIO [N:N]; N — KiTbKicTh



Haykosi npaui. Komm’romepHi mexHonoaii

HallMEHyBaHb TOBapiB; £ — OJMHUYHA KBaJpaTHa MaTPHLA 3
PIBHUMH  OJMHHUI[I  JIarOHaJbHUMH  CJIEMCHTaMH  Ta
HYJTbOBHMH IHIIMMH CIEMEHTAMH.

{06 modens mosaprozo banarcy onTUMI3yBaaa MOBHHUN
JOTICTUYHMH LMKJI, TOTPIOHO aHalli3 CHCTEMH IIOYMHATH 3
PHHKY IIpH BiJOMOMY BEKTOpPi MaKCHMAIBHOTO MOKIHMBOTO
HakornuueHHs Y, sxuif Moxke OyTH OIiHEHHIT 32 QOPMYJIOK0

ymax < ymax _pxmax - (E_A)Xmax < (E-A)D,

ne D — BekTop BUpOOHMYOT TOTY>KHOCTI Taiys3i.

JI1st KOKHOTO TOBapy MM TIOBHHHI 3HATH HOTO BapTiCTh,
Yyac BUTOTOBJICHHS OJIMHUII HA PiBHI JepKaBU, pUHKH, JaHHI
10 TPAHCIIOPTYBaHHIO Ha PUHOK R (Taputu Stre Ta yac Trge)
Ta JaHHI camoro puHKY R (tapudm Ha mpomax Sge, yac
mpoaaxy Tge, IiHAa Ha pUHKY Cgre TOIIO).

Crioyatky 11 KOXHOTO  €leMeHTa Bektopa Y
BU3HAYAEThCA HAWUBHTIOHIINA PUHOK 3 BHKOPHUCTAHHAM
OJTHOBapiaHTHHUX TPAHCIOPTHIX 3a7a4 3 MPSIMUMH 3B’ sI3KaMU
Ta ypaxyBaHHsM HepisHocti ¥ < Y™ Jlani mo dopmyai (1)
pO3paxoByeThCsl X — 3arajlbHUi BEKTOP BajOBOIO BUILYCKY

TOBapiB JIEp)KaBOI0 Y HAaTypaJbHOMY BUMIpi 3 pO3IOILIOM
PE3yIbTATIB MO TATY35IM.

Jts aHamizy TMHAMIYHUX MPOIIECIB B JOTICTUYIHIA MOJIEITi
TOBapHOTO 0aJaHCy MOXKHa BUKOPHCTATH, HAPUKIIAI, METO]
Eitnepa uncnoBoro inTerpyBaHHs AnepeHLiiHNX PiBHSIHb

X, =X, +£At~X1 +(E- 4 A,

At At

ne AY — 3agaHe HapoOIIlyBaHHS HAKONMYEHHS 3a JESKUN
KpOK y uaci At; X;, X; — BEKTOpU BAJIOBOTO BHITYCKY TOBapiB
y IMOYATKy Ta KiHIIl KPOKY Af.

6. 3akonm «aabpa» Ta «Oeran
TPAHCNOPTYBAHHS MOTOKIB B Mepeski

HeopienroBanuii rpad sik SIEKTPUYHY MEPEIKY YIEpIIe
posrmsanynu I1. Xpicmiano, /l. Kennep, A. Medpi, Illens-
Xya Ten, /. Cninman (2010 p.) ans npubIU3HOTO
BH3HAYCHHS MAaKCHMAJIBHOTO ITOTOKY Ta HOTO po3moaity [8].

AJe po3paxyHKH JUIsI YacTHOrO BHIAAKy T-3amadi
(Tabmn. 3) MiATBEPAMIM MOXXIJIMBICTH MOYHO20 BU3HAUCHHS
pO3MOAITy MaKCHMaBHOTO MOTOKY, IO IIOYAaTKOBO OYi0
BKa3aHo B [5].

IJIsl  aHAJI3y

Tabnuys 3
Hani T — 3apaui.
K, =7 K,=15 K3=28
P=10 | 5,x3=0; [ 10;x1,=0; [ 4;x3 =10;
P=40 | 3ixy =7, | 2,x2=15; | 8 xp3 =18;
B tabn. 3 mepma undpa KOMIpKH — Tapud MMOCTAauyaHHs, TOBapiB), a TAKOXK IE€PAPXUYHUX  PIGHIE  NOLICMUKU.
apyra nudpa — ONTHMAIbHHN MOTIK Bard. Po3paxyHku 3a  KOMIUIEKCHI JIOTICTMYHI JIAHIIOTM IIOBMHHI OXOILUIIOBATH

METOJIOM BY3JIOBUX MOTEHLIAJIIB JJIsl €IEKTPUYHUX MEPEK 110
JlaHuX Tadur. 3 BusABWIHM, 10 g Tinok (1,2) ta (1,3) moToki
«anbta» [5] € Big’emanmu (4oro He Moxe Oyt y T — 3amaui
3 IpsIMAMH 3B’ s3kamu). [Ipy IboMy BBa)Ka€eMoO, 10 aKMUGHI
onopu cxemu 3amiwjenHsa Oopienwioms mapupam T —
3adaui; TTIO3NTHBHI MOTOKU CIIPSIMOBAHI Bifl IOCTaYabHUKIB
(P1 = 10; P, = 40) no xopucrysauiB (K; = 7; K; = 15; K3 =
28); Bix’eMHi MOTOKU BiacyTHi. ToMy piBHSHHS KOHTYDIB 3
BiJl’€MHHUMH TIOTOKaMH 3aMIiHIOEMO Ha BIATOBIIHI Odxcepena
HY/1b0GUX NOMOKIE.

Jiis Mepex 3 m einkamu (m 3MIHHUMU gi) ma n @y3iamu
MOXXHa BHMKOPHCTOBYBATHM HACTYNIHI 3aKOHH «OeTay». 0as
nomokie y eysnax ckaadaiomsca (n -1) pienams, 6ci abo
yacmka pieHAHb Ol KOHMYPI6 NOMOKIE «anbhay MOAICYMb
3aMin08amMucy Ha Odcepena HYIbO8UX aAO0 HEHYIbOBUX
nomokis; 6 mamemamuynit mooeni 6i0 mys oo [m-(n-1)]
SMIHHUX MOXCYMb Oymu NpeoCmasieHi pPieHOCMAMU OJisl
ovicepesl NOMOKI8, SIKI 3aMIHIOIOMb PIGHSIHHS OJisi KOHMYPIG.

Ile naoae maxi nepeeazu neped memooom nomeHnyiaie
T — 3aodaui: OGaratoeTalHWil PO3B’SI30K 3aMIHIOETHCS Ha
JIBOXETAITHUH (3aCTOCYBaHHS 3aKOHIB «aibday» Ta «bOeTa»
[5]); Bci omeparii 3aMiHIOIOTBCS IisIMH HaJ MaTPHISIMHU,
BIJTYYa€ThCS BU3HAUCHHS IUKIIiB.

Aue, Ha Kanb, NIPU 3aCTOCYBaHHI 3aKOHIB «aibday He
3a621c0U OMPUMYIOMBCA 6I0°EMHI 3HAUEHHA HeEDA3ZUCHUX
nomoKie, i Mool MampuyHuill po36’A30K empauac nepesazu
nopisnano 3 memooom nomenyianie T — 3adaui.

BucHoBknu

1. Yac BmimBae Ha MpUOYTOK y IBOX HAampsMax: BiH
BH3HAYa€e TEPMiH OTpPUMaHHA NpUOYTKY (30aradueHHs y daci)
Ta € PECypcoM, BapTiCTh SKOTO 3MEHIITY€E MPHOYTOK.

2. BexmeHi TOHATTA J102ICMUK PUHKIE@ MOBAPI8 | YIHHUX
nanepie (PUHOK LIHHUX TAIeEPiB € JOMIHYIOYAM HaJl PUHKOM

HIOKHI Ta BEPXHI pIiBHI JIOTICTHKH TpPH MaKCHMAaIbHOMY
30araueHHi y uaci. MixHapoxHi crangaptu mo ACVII,
HaBYAJIbHI KypcH 3 JIOTICTHKH, ITI0 aHaiily BHUPOOHHWIITBA
TOLIO ITOBHHHI ypaxoBYBaTH IIOBHI JIOTICTUYHI MapIIPYTH Ta
iX iepapXH4HICTb.

3. 3anporoHoBaHa Moodenb mosapHo2o banancy (BapiaHT
Mixramy3eBoi OamaHcoBoi Mmopeni JleoHTheBa) mO3BOIISTIE
aHai3yBaTW CTaTW4HI Ta JAWHAMIYHI JIOTICTUYHI IPOIECH
BHUIINX PiBHIB IPH BHITYCKY TalTy33[0 KITBKOX TOBapiB Ta
HamiBdabpuKaris.

4. 3ampoBaKeHi OfHOBapiaHTHI TpaHcmopTHI T — 3amadi
3 TpSAMHMH 3B SI3KaMM  BIJPI3HSIOTBCS  CHPOLICHUMHU
PpO3paxyHKaMH MOPIBHSHO 3 METOIOM ITOTEHITIAIIB.

5. JIna orpumanas T — 3amad 3 OpsIMHUMH 3B’S3KaMu
3aIIPONIOHOBAHO BHMKOPHUCTATH METOJ IBOX MHOXUH I
MiHiMizanil nusixy B Mepexi [S]. Ilpu npomy BBaxaemo, 1o
JNOBXWHH [UIIXIB IOPIBHIOIOTH TapudaM MepeBe3eHH
OJTUHHIII TIOTOKY.

6. AHami3 rpada 3 NPONYCKHUMH 3aTHOCTSMH TUIOK 5K
eJISKTPUYHOI Mepexi Ha ocHOBI 3akoHiB Kipxroda ynepue
OyB 3ampornoHoBaHUi B poOoTi [8]. Jlam aHali3 TEOPETHIHUX
OCHOB MEpEeX TIIOTOKIB OYyB YIOCKOHAJECHWH BBEICHHSIM
3aKOHIB «ambda» Ta «Oera» [5]. B manomy Bumamky
3aIPOIIOHOBAHO J0IATKOBI 3aKOHH «0eTay.

AHaIi3 eIeKTPUIHNX MEPEeX IO MEePEMIIEHHIO MOTOKIB
eHeprii NOBUHEH CIHMPAaTHUCh Ha TPU CUCTEMH 3aKOHIB, SIKi
JAIOTh TPHU PIi3HI YHCIOBI PO3B’SI3KM UL OnmHIi€el 1 Tiei xk
EJIEKTPUYHOT Mepexi: 3akoHu Kipxroda ajst enexkTpuuHHX
MEpEexK, 3aKOHH «anb(ha» Ta 3aKoHu «Oetay [5].

7. Hna uwacmuux eunadkie T — 3amadi TiATBEpIKCHA
MOXKJIMBICTh M0YHO20 BU3HAYECHHS PO3IONALTY MaKCHMalb-
HOTO ITOTOKY Ha OCHOBI CHCTEM 3aKOHIB «ajb(a» Ta «0eTay.

37



Bunyck 179. Tom 191

JIITEPATYPA

Kyrkosenpkuit B.S1. ocmimkenns onepauniii: [Tinpyanuk. — Mukonaiis: Bux-so MAT'Y im. Tlerpa Mormmy, 2007. -T1, 312 ¢. -T2, 272 c.

Kodman A., Xun Anyxa X. BBeaeHue Teopun HEUETKUX MHOXKECTB B YIIPABJICHUE NPEANPUATHAMH. — MUHCK: Boieiinias mkona, 1992.

Konnparenko FO.I1. OnruMizamist mponeciB NpUHHATTA pillleHb B yMOBaX HEBH3HaYeHHOCTI. — Mukonais: Bun-so MII'Y, 2006. — 96 c.

Ioggirina B.1., I'ynesua B.O. Oprani3aris BupoOHn4oro npouecy B 4aci Ta npoctopi. ITorokose Bupo6uuITBO. —KuiB: «LleHTp yuboBoi niTepaTypm,

2007. - 136 c.

5. KyrkoBenpkuii B.S. Teopernuni ocHoBH Mepex moTokiB // Haykosi npari: HaykoBo-meronnunuii xyprain. — Bum. 148. T. 160. Cepis «Kommn’ 1otepHi
TexHoorii». — Mukonais: Bua-so U1V im. Ilerpa Morumu, 2011. — C. 173 — 183.

6. ApcenbeB 10.H., lllenodaes C.U., dasbinoa T.1O. Ilpunstue pemennii. MuTerpupoBannsie MHTELIEKTyanbHble cuctembl. M.: FOHUTU — TAHA,
2003. -270 c.

7. Hepym FO.M. Kommepueckas joructuka: YueOHUK ai1st By30B. — M.: banku u 6upxu, FOHUTH, 1997. — 271 c.

8. Christiano P., Kelner J.A., Madry A., Shang-Hua Teng, Spealman D. Electrical Flows, Laplacian Systems, an Faster Approximation of Maximum Flow

in Undirected Graph. (November 4, 2010) [www document]. URL http://people.csail.mit.edu/madry/docs/maxflow.pdf (18.10.2011).

pPwpE

© KytkoBenpkuii B. 1., 2012 Jlama naoxodocenns 0o peokonezii 20.04.12 p.

KYTKOBEIIKUM B. SI. — n.1.H., npodecop Kadeapn inpopMamiitHuX TexHomorii i mporpamumx cuctem YJY imeHi
IIerpa Morumnu.
Kono naykosux inmepecie: MeTonu J0CITIHKEHHS OICPAIIiid.

38


http://people.csail.mit.edu/madry/docs/maxflow.pdf

