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AxoTauis

[NpeacTaBUMO ABI ONTUMI3aUIiHI MOgen ANs posnoginy
NOTOKIB B €HEPromMepexi 3a yMOB AedilnTy NOTYXXHOCTI.
lNepwa Mogenb — 3agada NiHIKHOro NporpamMmyBaHHs 33
KPUTEPIEM MIHIMANILHOFO MOMEHTY MOTY>XHOCTI. [pyra —
3aja4a KBaApaTUHHOIO LiJIOYNCIOBOrO NpOrpaMyBaHHs
32 KpUTEPIEM MIHIMANIbHOrO 3BaXKEHO-MPIOPUTETHOTO
HaBaHTaXKeHHs cnoxueadie. byae HaBegeHo pesynsTaTi
PO3PaxyHKIB A1 MOAENBLHOIO MPUKNAAY eHEProMepexi
3 5 Byanamu xueneHHs 1a 10 By3samMm HaBaHTaXKEHHS.
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Mpo 3apauy 3 Oediuntom MoTtyxHocTi

3BigKM BUHMKNA 3aga4a’

[1] Kannyw B., Taii O., Creurok I1., IBnives A. 3abe3neqeHHsi onTumanbHMX
CLEHapiiB gucneTvepm3aii perioHasbHNX EHEProcUCTEM B YMOBaAX Heke-
poeaHoro gediunty notyxHocti. Machinery & Energetics. 2023. 14(2).
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Mpo 3apauy 3 Oediuntom MoTtyxHocTi

MogenbHa 3agaya (

Bysm A | As Az As Ay As
MBA 800 700 650 500 450

BysmB | B B2 B3 B Bs Bs By Bs Bo Bio
MBA 250 | 630 | 400 | 250 160 160 | 250 | 250 | 500 250

JIETT AA | AoAs | AsAg | AsAs | AsAr | AiBr | AiBa | AiBs | AiBs | AiBs
d 35 70 50 25 65 13 7 9 15 20

JIETT AB2 | ABs | AxBs | AxBs | AxBe | AsBa | AsBs | AiBs | AsBe | AiBuo

d, 12 | 15 | 5 [ 20 | 15 |22 [ 15 | 20 | 6 1

JIETT AB:3 | AdB7 | AsBs | AsBe | AsBuo | AsBr | AsBz | AsBs | AsBs | AsBr

d, 25 | 18 | 6 | 17 | 10 | 7 | 17 | 3 | 18 | 13
Tabnnusa 1. MNapameTpn eneKTpoeHEPreTUHHOI CXEMM J

3BaXeHO-NPIOPUTETHMIA PO3NOAIN NOTOKIB NOTYXHOCTI ...
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Mpo 3apauy 3 Oediuntom MoTtyxHocTi

Tpu BapiaHTn onTumisauiitoi 3agadi (2023)

PospaxyHkm B [1] go3Bosimam oTpuMaTtin ONTUManbHNA PO3NOAIN
MOTOKIB €HEPril Ta 3HaYEHHS €(PEKTNBHOCTI LbOrO PO3Mogiay
(MiHIManbHNA MOMEHT MOTY>XXHOCTI) 3a yMOBM 3abeaneqeHHs:

1) HopmanbHOT poboTM MOLENLHOT ENEKTPOEHEPTETNHHOT CUCTEMY;
2) 3HecTpymneHHsi Bysna Al 3i 3bepexeHHsM Oro npauesfaTHOCTI;
3) pisHomipHoro posnoginy notyxHocti Al mix Byznamn A2-A5.

[1] Kanayn B., Tain O., Crewtok 1., IBnives A. 3abe3neqents onTumanbHux
CLEeHapiiB gucneT4yepm3auii perioHasibHNX EHEProcUCTEM B YMOBAX HEKe-
poBanoro gediuuTy notyxnocti. Machinery & Energetics. 2023. 14(2).
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Mpo 3apauy 3 Oediuntom MoTtyxHocTi

Poswnpentsi onTumisayiinor 3agadi (2025)

B pobotax [2, 3] maTemaTuyHi Mogeni 3agay onTumisawii
PO3LUMPEHI HA BUMALOK ONTUMAaJIbHOrO MEPEPO3NOLIUTY MOTY>KHOCTI
By3na A; (abo byab-s1KOro iHLWOro) MiX iHLWMMK By3naMu.

[2] Kannyn B., Boiitenko B., Creutok I1., Xom'sik O. BanancyBaHHs
MiKPOEHEPrOCUCTEM 3 aAPECHUM MOTOKOPO3MOAIZIOM MOTYXHOCTI Ta
MiHiMi3aLier0 BTpaT enekTpoereprii. 30ipHuK Te3 gonosigei 3a mate-
pianamu Il mMi>xHapogHOT HayKOBO-NpaKTNYHOT KOHepeHuil « Llndposi
TexHosOrii B eHepreTuui i asTomaTuuiy. Kuig, 6 yepsHs 2025 p. C. 23-25.

[3] Creutok M.I., Xom'sk O.M. OnTumisauiiivi mogeni 6anaHcyBsaHHs
perioHanbHOI EHEPrOCMCTEMY 33 YMOB 3HECTPYMJIEHHS MariCTpanbHMX
By3nie. [Jonos. Hay. akag. Hayk Vkp. 2025. No 6. C. 35-45.
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Mpo 3apauy 3 Oediuntom MoTtyxHocTi

3apgaui niiiHoro nporpamysarHs (2026)

MaTtemaTnyHi MOAEN! ANA MIHIMI3aLil MOMEHTY MOTY>XKHOCTI
€HEProCUCTEMU 3 PI3HOMAHITHUMU BapiaHTamMu PYHKLIOHYBaHHS
BY3/1iB >uBneHus npeacrtasnedo JIM-3agaqamn [4, 5, 6].

[4] Creutok M.I., Xom'sk O.M., Oaeugoe O.C. Mpo eanHicTb po3s’s3ky
JIM-3agadi onTMManLHOro po3nogisly NMOTOKIB B €JIEKTPOMEPEXKI.
Cybernetics and Computer Technologies. 2026. 2. C. 26-34.

[5] Creutok T1.1., Xom'sik O.M. Jliniliva Mogenb po3noginy noTokis
perioHanbHOI eHEProCcMCTEMY 3a YMOB 3HECTPYMJIEHHS MariCTpanbHUX
By3nie. Jonoe. Hay. akag. Hayk Vkpainu. 2026. No 4. C. 43-55.

[6] Creutok T1.1., Xom'sik O.M. 3agaqa niniliHOro nporpamMyBaHHs Ans
oNTUMIi3aLii po3noginy NOTOKIB NOTY>XHOCTI B PETiOHANIbHIli €Hepro-
cucremi. KibepHetnka Tta cuctemunii aHanis. 2026. Ne 5. C. 63-79.
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi

Bysnu MusneHHs Ta HaBaHTa>keHHs

A — BY3A1N XUBNeHHs, B — BY3/n HaBaHTaXKEHHS,
N4 — KIJIBKICTb BY3J1IB XKNUBJIEHHS,
np — KUIbKICTb BY3J1iB HABAHTAXXEHHSI.

@; — HasiBHA MOTY>KHICTb Y BY3Ji XXUBJEHHS 1 € A,
b; — HeobxifHa MOTY>XHICTb /11 By3/1a HaBaHTaXkeHHs j € .

Cnpasegnuea ymoBa:

i€cA jeB
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi

3B'a3ku Mix Bysnamn A 1a B

Hexait gy C AXA — MHOXUHa pebep mix Bysnamun A,
a By p C AXB — mHoXuHa pebep mix Bysnamu A 1a B,
Maa — KINbKICTb pebep F a4, map — KiNbKIiCTb pebep Eup.

[ns koxxHoro pebpa ij 3aAaHi BapTOCTI NEPECUNaHHS OQUHML
NOTOKY MOTY>XHOCTI (foBXunHa pebpa) df}A = dﬁA, ij € Eaa
Ta d%?B =d4B, ij € Esp i epxi mexi x;‘f ;LZP ij € Ean
Ta yijp = yjip, ij € EAp ANs NOTOKIB, SIKi MOXKHA NepecnaaTh
TiNbKKU B OAHOMY HanmpsiMKy, TobTo abo gyroto ij abo gyrorw ji.

=T
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi

3MICT ONTUMI3aLiiiHOT 3aadi

3agaya nossrae y 3HaxofXKeHHi

MIHIMAJIbHOI CyMApHOI BapTOCTI MepPeCUsiaHHs NOTOKIB B
Mepexi (MiHIMaNbHOrO MOMEHTY MOTYXKHOCTI) 33 YMOB:
OOTPUMAHHS BEPXHIX MEX Ha MOTOKM No pebpax,
MOBHOIO BUKOPUCTAHHS MOTYXXHOCTI BY3J1iB XKUBJIEHHS.

BapTicTe nepecunanHs noToky moTyXHOCTI p;; no pebpy ij
LOPIBHIOE dl-AjApij ana ij € Eaa Ta df;-Bpij ans ij € Eap.
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi

+

[ToToKOBI 3MiHHI:

+ . p— . . . - .
Ty 2> 0; Ty > 0, ij € Eqa — HeBigOMI 0bCArM NOTOKIB B
MepEXi BY3JI XXUBJIEHHA—BY3/N XUBAEHHS

yij > 0; yZ] >0, ij € Eop — HeBifoMi 0bcsrn I'IOTOKIB B
MEPEXI “BY3JIM XKNBJIEHHA—BY3/IN HABAHTAXKEHHS .

3Hak “+" 03Ha4a€ HanpsiM NOTOKY Bif BEPLUMHM | JO BEPLUMHWU j,

a 3HaK ‘=" 03Ha4Ya€ HanpsiM MOTOKY Bif BEPLUNHNA j AO BEPLUVHM i.

Bcboro aminHnx n = 2(mag + map), 3 HAX:

L i =
2maa AnA © = {2, 2, }ijeran, 2map AR Y = {y;}, Vi; VijeBas-
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi

DopmyntoBaHHs J11-3agaui

MiHimi3yBaTi MOMEHT MOTY>KHOCTI:

* : AA — A =
M* =min§ M(z,y)= > dif@h+er)+ >0 aif@l+ug ()
’ ijEEAA ijEEAR

Yo @) - >0 (et Yo Ghvp) =ai€d, ()

JiijE€EEAA J:Ji€E A Jiij€EEAB
”
[MoTpebu y By3/s1ax HaBaHTAXKEHHS:
> wh-up) sk VieB ©
i:1jEEAR )
0<af<aip,  0<w;<af,  i,j €A, ij € Baa, (4)
0<yf <y, 0<y;<yl, €A jEB, ijcEap. (5)

v
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3apaya Jliniinoro MporpamysanHs Ta i BnacrusocTi

Bnactusicts JIM-3agayi (1)—-(5)

Teeppxenus 1 [].

Arwo {(25)%, (€7;)" Yije Bas 7@ {(U5)" (U5;)* Vije Bap — KOMMOHEHTH
po38’si3ky 3agaqi (1)—(5), T0 ans Hux cnpaBegnuBa Taka PiBHICTb:

Y ditmin{(«f)", @)+ D diP min{(yf)", (;7)"} = 0. (6)

iJE Eaa ij€ EaB

PisnicTb (6) rapaHTye, wo ontumanbHi notoku B 3agaqi (1)—(5)

nepecunaroTbes no pebpax Fa4 1a Eap TibKA B OGHOMY Hanpsimi.

[4] Creutok .1, Xom'sk O.M., Nasugos O.C. Mpo egunHicTb po3s’s3ky
J1M-3apadi onTManbLHOrO po3nogisy NOTOKIB B €JIEKTPOMEPEXI.
Cybernetics and Computer Technologies. 2026. 2. C. 26-34.
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Keapgpatuyna Linouncnoea 3apgaqa 1a ii BnacrusocTi

3MicT

© Ksagpatuuna Linouncnosa 3agaqa ta ii Bnactusocri
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Keapgpatuyna Linouncnoea 3apgaqa 1a ii BnacrusocTi

[lapameTpu Ta 3miHHiI gna KLIT-3apayi

MapameTpu:

1. ¢ > 1 — napametp 36inbweHns M*;

2. w;>1 - BaroBuii koediliEHT NpUOPITETHOCTI By3Na jEB;

3. {aitiea. {bj}jGB' {d%A}ijGEAA' {dfljB}ijEEAB = yini.

L.z = {z},x;; Yijemaa. ¥ = {45, Ui; Vigemap — uini;
2. X = {Xij}ijEEAAv Y = {}/ij}ijGEAB - 6yJ1€Bi (1 - Z], 0- ]Z)
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Keapgpatuyna Linouncnoea 3apgaqa 1a ii BnacrusocTi

®opmyntosarHs KUIM-3agavi (x, y — uini)

MiHiMi3yeMO 3BaXKEHO-NPIOPUTETHE HAaBAHTAXKEHHSI CMOXXMNBAYIB:

by — S )\ 2
Q; =, min Qq<x,y>=ij<J Zuseras U y”)) ™)

Y, XY ‘ j
©y JEB b5

3aBuULLYEMO MiHIMaNIbHUTT MOMEHT MoTy>XHOCTI M* B pasis:

> At @S rep)+ Do ATl ) Sa- M ®)
ijEEAA iJEEARB

BpaxoByemo BanaHc y By3nax >xueneHHs Ta [NoTpebu By3niB HaBaHTaXkeHHsA:
+ + =
Z (m” z”) Z (xﬂ Jz)Jr Z (yw yu) = ai, 1€4, (9)

JiijEEAA JiJit€EEAA JiijEEAB
> (W -v;)<b;, VieB, (10)
i:ijEE AR

BpaxoByemo BepxHi Ta Hr>kHi Mexi Ha NOTOKM NOTY>KHOCTI:

O<m+§m“pXU, 0<z; <z P-(1-Xy), Xij=0Vl, ij€Eaa, (11)

0<yf <ylPYiy, 0<y; <yiP-(1-Yy), Yij=0Vl, ij€ Eap.  (12)

V.
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Keapgpatuyna Linouncnoea 3apgaqa 1a ii BnacrusocTi

Bnactusicte KL[M-3agaui (7)—(12)

Skwo q1 > q2 > 1713 > a; < Y bj, To cnpaBesnBa HepIBHICTb:
icA jeB

» = Qg >0, (13)

ae qu,. 7 — OMTUMAsbHI 3HaqeHHs Linbosoi yHkyii (7) ans

oaHux i Tux xe w; > 1Vj € B y KUI-3apa4i (7)-(12).

w;>1 — BaroBuii koediLieHT NPUOPITETHOCTI By3/la HaBaHTaXeHHS jEB. \
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

3MicT

0 MogenbHi Pospaxynkn gns Mepexi Net-5-10-30
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

Coneep Gurobi, NEOS-cepeep Ta AMPL

3agaui (1)—(5) ta (7)—(12) poss’'sazysanucs

3a gonomoroto cosneepa Gurobi [6] 3 NEOS cepsepa [7]
Ta AMPL (A Mathematical Programming Language) [8].

[6] Gurobi Optimization, Inc., Gurobi Optimizer Reference Manual, 2014.
http://www.gurobi.com/ ([data 3epHeHnHs: 25.09.2026).

[7] NEOS Solver. https://neos-server.org/ (JaTa 3BepHenHs: 25.09.2026)

[8] Fourer R., Gay D., Kernighan B. AMPL, A modeling language for
mathematical programming. 2003. Belmont: Duxburry Press. 526 p.
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

[lapameTpu mogenbHoi Mepexi Net-5-10-30

Bysm A | As Az Az Asg As
MBA 800 700 650 50 450

B2 B3 Ba Bs Bs B7 Bs Bs B

BysmB | Bi L
160 | 250 | 250 | 500 250

MBA 250 630 40-0 250 160

JIEII AtAr | AoAs | AsAs | AsAs | AsAy | AiBr | AiBa | ABs | A1Bs | AiBs

d, 35 70 | 50 | 25 65 13 7 9 15 20
JIETT ABy | A2B3 | AaBs | AxBs | AaBe | AsBa | AsBs | AiBs | AsBe | AsBio
d. 12 15 5 20 15 2 | 15 | 20 6 11
JIETT ABs | AsB7 | AsBs | AsBe | AsBiwo | AsBr | AsB2 | AsBs | AsBs | AsBr
d, 25 18 6 17 10 7 17 3 18 13
Mepexxa Bkatoyae 5 By3nie »xueneHHs, 10 By3niB HaBaHTaXKEHHS,
30 (5 + 25) pebep. BepxHi mexi Ha notoku z"P = 800, y"P = 180.

3BaXkeHO-NpIOPUTETHMIA PO3NOAIN NOTOKIB NOTYXHOCTI
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

TectoBi npuknagu: Tect #1 Ta Tect #2

VYMoB® gns obox TecTis:

1. 3HecTpymieHHs By3na A; Ta 36epexeHHs Oro npauesfaTHOCTI
2. Posrnagatotbesa n'ate sapianTie ¢ (0%, 1%, 5%, 10%, 20%)

w; = 1 — ofgnHaKOBI NPIOPUTETM BY3IB HABAHTAXKEHHS

wy = w9 = 3; w3 = 2, iHWi, sk y TecTi F#1
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

Tect #1: [NoTpebu Ta HegocTadi y By3nax B

W b Bapianar 1|Bapiaur 2|Bapiaut 3|BapiaaT 4|Bapiasr 5

B1 1 250 70 70 62 43 43
B2 1 630 320 302 275 271 271
B3 1 400 220 205 134 108 108
B4 1 250 70 70 67 43 43
B5 1 160 0 0 6 17 17
B6 1 160 0 13 16 18 18
B7 1 250 50 25 37 43 43
B8 1 250 70 55 45 43 43
B9 1 500 0 60 137 171 171
B10 1 250 0 0 21 43 43
Beporo 3100 800 800 800 800 800

Bapiartu: 1. ¢; = 1.00, Q% = 0.835699; 2. go = 1.01, Q} = 0.728649;
3. g3 = 1.05, Q% = 0.583934; 4. ¢4 = 1.10, Q; = 0.546766;
5. g5 = 1.20, QF = 0.546766.
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

Tect #1: Hegocraui y Bysnax B (giarpama)

Bapiait2 mBapiaiT3 mBapiant4

m Bapiant 1
=
-
~
"\'I“E'_
LR
=
i
Rz
~
-~
= =
Hog =
=
FRa R 2. -
O m 2 m Lo o M
= = "'L-L::\_ - =
| I | I ; o 1 | .
ooy C‘-. = ==}
I Sl A M il
B1 B2 B3 B4 BS BE B7 BE B9 B10O

Bapiantu: 1. ¢; = 1.00, @7 = 0.835699; 2. ¢ = 1.01, @5 = 0.728649;
3. g3 = 1.05, Q% = 0.583934; 4. g4 = 1.10, Q% = 0.546766. J

3BaXkeHO-NPIOPUTETHMNIA PO3NOAIN NOTOKIB NOTYXHOCTI ...
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

Tect #1: Posnogin notokie Mix Byanamun A i B

BapiaHT 1: Bapiast 1 Bapiaar 2 Bapiant 3 Bapiant 4 Bapianr 5
yupjdab) ¥(t) | yO | ¥() | YO | ¥ | ¥O | ¥ | ¥O | ¥ | YO
q = 1.0; arBt [1s0] 13| o[ o o of s o 27 o 21 o
* A1B2 | 180] 7 0 0 0 0 0 0 0 17 o] 17
Ql = 0.835699, A1B3 | 180] © 0 0 0 0 0 0 0 0 0 0
. A1B4 | 180] 15 0 0 0 0 3 o 27 of 27 0
Bapiant 2: a1Bs [1s0] 200 o o o of o 1| o 37 o 37
¢ = 1.01; A2B2 | 180 12| 180 o] 180 o] 180 o] 180 o] 180 0
A2B3 | 180 15| 180 o] 180 o] 180 o] 180 o] 180 0
Q; = 0.728649, A2B5 | 180] 5| 160 o 160 o] 165 o] 180 o] 180 0
. A2BS | 180 20 0 o] 15 o] s o 27 of 27 0
BaplaHT 3: A2B9 | 180| 15| 180 of 163 o] 150 of 133 o] 133 0
. A3B2 | 180 22| 130 o] 148 o] 175 o] 152 of 152 0
a3 = 1.05; A3B5 | 180] 15 0 0 0 0 0 0 0 0 0
Q§ = 0.583934, A3B6 | 180 20| 160 o] 147 o] 144 o] 142 of 142 0
A3B9 | 180] 6| 180 o] 180 o] 180 o] 180 o] 180 0
BapiaHT 4: A3B10| 180 11 180 of 175 ol 151 of 176 o] 176 0
A4B3 | 180 25 0 o] 15 o] 86 o] 112 of 112 0
qa = 1.1; A4B7 | 180] 18] 110 o] 135 o] 123 o] 161 o| 161 0
QZ = 0.546766, A4B8 | 180) 6 180 of 180 o| 180 of 180 o] 180 0
A4B9 | 180 17| 140 o] o5 o] 33 o] 16 of 16 0
H . A4B10] 180] 10| 70 of 75 o] 78 o] 31 of 31 0
Bapiant 5: A5B1 | 180] 7| 180 o] 180 o] 180 o] 180 o] 180 0
qs = 1.2; A5B2 | 180] 17 0 0 0 0 0 o] 44 of 44 0
. A5B4 | 180] 3| 180 o] 180 o] 180 o] 180 o] 180 0
Q5 = 0.546766. A5Bs | 180] 18 0 0 0 0 0 0 0 0 0 0
A5B7 | 180 13| 90 o] 90 o] 90 o] 46 o 46 0
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MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

Tect #2: [NoTpebu Ta HegocTadi y By3nax B

W b Bapiart 1|Bapiaat 2|Bapiaat 3|BapiaaT 4|BapiasT 5
B1 1 250 70 70 70 75 75
B2 3 630 320 250 204 lel lel
B3 2 400 220 217 144 98 98
B4 1 250 70 70 70 76 76
B5 1 160 0 0 5 31 31
B6 1 160 0 28 33 31 31
B7 1 250 50 52 78 76 76
B8 1 250 70 70 70 76 76
B9 3 500 0 43 93 100 100
B10 1 250 0 0 33 76 76
Bceboro 3100 800 800 800 800 800

Bapiantu: 1. ¢; = 1.00, Q7 = 1.654200; 2. ¢ = 1.01, @5 = 1.392300;

3. ¢3 = 1.05, @3 = 1.071030; 4. ¢4 = 1.10, @3 = 0.970718;

5. ¢5 = 1.20, Q% = 0.970718.

Metpo Creurok, Onbra Xom’sik 3BaXKeHO-NPIOPMTETHMNII PO3MOAIN NOTOKIB MOTYXKHOCTI ...



MogenbHi Po3paxyHku gns Mepexi Net-5-10-30

Tect #2: Posnogin notokie Mix Byanamun A i B

BapiaHT 1: Bapiant 1 Bapiant 2 Bapiant 3 Bapiant 4 Bapiant 5
yup | dab | y(+) | YO [ ¥ | ¥O | ¥(D) | ¥O | ¥ | ¥O | ¥ | ¥O
q1 = 1.0; aiBt | 180 13] o] o o o o o o o o o
* A1B2 | 180 7 0 0 0 0 0 0 8 0 8 0
Ql = 1.654200, A1B3 | 180 9 0 0 0 0 5 of 23 of 23 0
. A1B4 | 180] 15 0 0 0 0 0 0 0 0 0 0
Bapiant 2: aiBs | 1s0] 200 o o o o o 5 o 31 o 3t
Q2 = 1.01; A2B2 | 180 12| 180 of 180 of 180 of 180 of 180 0
A2B3 | 180] 15[ 180 ol 180 ol 180 ol 180 ol 180 0
Q; = 1.392300, A2B5 | 180 5[ 160 ol 160 ol 160 ol 160 ol 160 0
. A2B8 | 180] 20 0 0 0 0 0 0 0 0 0 0
BaplaHT 3: A2B9 | 180 15| 180 of 180 of 180 of 180 of 180 0
g3 = 1.05; Aa3B2 | 180] 22[ 130 ol 180 ol 180 ol 180 ol 180 0
A3B5 | 180] 15 0 0 0 0 0 0 0 0 0 0
Q35 = 1.071030, 4386 | 180] 20| 1e0] o 132] o 127] of 1ze] of 12e] o
A3B9 | 180 6| 180 ol 180 ol 180 ol 180 ol 180 0
BapiaHT 4: A3B10| 180| 11| 180 of 158 of 163 of 161 of 161 0
A4B3 | 180] 25 0 0 3 of 71 of 99 of 99 0
g =11, A4B7 | 180] 18[ 110 o 128 o 148 of 174 of 174 0
Qz = 0.970718, A4B8 | 180| 6| 180 of 180 of 180 of 174 of 174 0
A4B9 | 180] 17[ 140 of 97 of 47 ol 40 ol 40 0
BapiaHT 5: A4B10| 180] 10| 70 of %2 of 54 of 13 of 13 0
AsB1 | 180 7[ 180 ol 180 ol 180 o 175 o 175 0
qs = 1.2; A5B2 | 180| 17 0 o] 20 o] 66 o| 101 o| 101 0
« AsB4 | 180 3| 180 ol 180 ol 180 of 174 of 174 0
Q5 = 0.970718. A5B6 | 180| 18 0 0 0 0 0 0 0 0 0 0
AsB7 | 180] 13[ 90 of 70 of 24 0 0 0 0 0

Metpo Creurok, Onbra Xom’sik 3BaXKeHO-NPIOPMTETHMII PO3MOAIN NOTOKIB MOTY>XHOCTI



BucHoskn

BucHoBkn Ta noganbLui nnaHm

Po3pobneHi onTumizauiiini mogeni MoXyTb OyTu BUKOpPUCTaHI
415 BanaHcyBaHHA MOTYXKHOCTElW B CUCTEMaXxX AMcreTyepu3auii
perioHanbHNX EHEPrOCUCTEM 3a YMOB HenepeabaqyBaHux
MOLUKOAXKEHb EHEPreTUHHOI IHPPACTPYKTYPM Ta BUHUKHEHHSM
Mpy LEOMY HEKEPOBAHOTO AedilUTy NOTYXKHOCTI.

Moganbwi naanu:

cninbHo 3 HHI eHepreTnkun, aBTomMaTukm Ta eHeprosbepexkeHHs
(HauionanbHwii yHiBepcuTeT Biopecypcis i NnpnpogoKOpPNCTYBaHHSA)
MOZEPHI3yBaTN MOAENI 4151 BUPODIEHHSI CBOEHYACHUX YPABAIHCHKUX
pilleHb Ansi 3abe3ne4eHHs XKNBYHOCTI perioHabHNX EHEProCMCTEM.

Metpo Creurok, Onbra Xom’sik 3BaXKeHO-NPIOPMTETHMI PO3MOAIN NOTOKIB MOTYXKHOCTI ...



BucHoskn
PoboTta nigTprmana

«Po3pobutn matematunyHi mogeni, meroan
Ta nporpamHi 3acobu mMiHiMiI3auii pusukis
ANA 06’ eKTIB KPpUTUHHOI IHPPACTPYKTYypn>»

(tema Ne2.3/26-M/BrM 130.1230)

Metpo Creurok, Onbra Xom’sik 3BaXKeHO-NPIOPMTETHMNI PO3MOAIN NOTOKIB MOTYXXHOCTI ...



BucHoBkn
3anuTaHHA?

AAKYEMO 3A VBATV! |

e-mail: stetsyukp@gmail.com
e-mail: khomiak.olha@gmail.comJ

Metpo Creurok, Onbra Xom’sik 3BaXKeHO-NPIOPMTETHMNI PO3MOAIN NOTOKIB MOTY>XHOCTI ...



	Про Задачу з Дефіцитом Потужності
	Задача Лінійного Програмування та її Властивості
	Квадратична Цілочислова Задача та її Властивості
	Модельні Розрахунки для Мережі Net-5-10-30
	Висновки

