IIpakTnHa po6ora 2
PO3B’SAI3YBAHHS 3AJAY “ITPO PAHELIH”
(PO3B’AI3YBAHHSI 3AIAY
YIPABJITHHS TOBAPHO-MATEPIAJIbBHUMMU 3AITACAMM)

2.1. Buxigni pani

Kiacnyna Ha3Ba 3ajad yHOpaBIiHHA TOBapHO-MAaTEPiaJIbLHUMH 3aracaMy
MANPHEMCTBA — II€ TaK 3BaHI "3amaui mpo paHemp', 5Ki (QOPMYITIOIOTHCS
HACTYITHUM YHHOM:

3a2anbHA 8a2a pamys nonepeoHvbo obmedcenda. Heobxiowo eusnayumu, AKi
npeomemu NOKIACMU 8 paneysb, Wob 3a2a1bHA KOPUCHICMb 8i0iOpanux npeomemia
oyna maxcumanvroro? Baea xoscnozo npeomemy giooma.

[Tpu upbomy 3axadi "mpo panenp" OyBaOTh ABOX THIIIB.

B 3amauax I THmy po3B’s3ylOThCS NHMTaHHS LIOAO BHM3HAYEHHS KINBKOCTI
OJIMHUIIb KOXKHOTO MPEAMETY, SIKi ITepea0adaeThCst MOKIACTH A0 PaHIL.

B 3amauax Il Tumy po3B’sA3yrOThCs MUTAHHS 00 BU3HAYCHHS HEOOXIIHOCTI
KJIaCTH MPEAMET Yy paHellb B3arai.

3 Touk® 30py IUIAaHYBaHH:I, MOJCTIOBAHHSA Ta Bepudikarii nponecis y I'BC mpu

opraisainii BUpOOHHUIITBA aKTyaJbHOIO € HACTYIHA IHmepnpemayis 3adaui "npo
paneyv".
- 6 akocmi "npedmemis, wo nompiono nokiacmu 00 pauysa', po3enadaromvcs
3amoenenus (abo eapianmu 6ueOMOGIEHHS NAPMIll MUX abo THUUX MO8apis,
Odemaneil mowo);
- 6 saxkocmi "kopucrhocmi” — npubymox 6i0 UKOHAHHS MO020 abo [HUWI020
3AMOGNEHHSL;
- ¢ sikocmi "eazu" — cobieapmicmv 3aMO6IEHHA.

2. 2. KopoTki TeopeTnyHi BiToMoCTi Ta MaTeMaTHYHEe MOJIETIOBAHHSA 32124
"npo panensp"

[lepenbavaeTnes, MmO 8idoMme HACTYTIHE:
- N OpeaMeTiB, sSKi HeoOXiTHO PO3MICTUTH B PaHIIi;
- MakcHMaJbHO MOXJIMBA "MicTKicTh" paHIis B;
- JUI1 KOXKHOTO i-TO TpeaMeTa BijoMi ioro:
="para"A4;,i=1,2,...,n;
="kopucHicts" C;, i =1, 2, ..., n.



Hns 3amaui 1 THMY HeoOxiono eusnauumu KUIBKICTH OIMHHIL KOXXKHOTO
npeamery Xi, i =1, 2, ..., N, ki nepen0av4aeThCs MOKJIACTH B PaHELb.

HinpoBoro QyHKIiEr0 3ama4 | TUIy € 3aranbHa KOPUCHICTH Bifl pPO3MIIICHHS
MIPEIMETIB B PaHIIi, IKy HEOOXiTHO MaKCUMIi3yBaTH:

f(x)= zn:CiXi — max , (2.1)

i=1

ae C; — "KOpHUCHICTB" i-T0 mpeMeTy;

Xi — KUIbKICTh OJMHHUIIG [-TO TPEIAMETY, M0 Mepen0adacThcsi MOKIACTH B
paHelp.
OyHKITIOHANTBHI 00MEXEHHs 3a1a4 | THITy MOJATaloTh B OOMEKEHHI MiCTKOCTI
panug B. Kpim Toro, 3HaueHHst 3MiHHUX Xi € IUTUMU:
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ae Ai— "Bara" i-ro npeaMeTy, sIKUil epesdavaeTbesl PO3MICTUTH Y PaHLi;
B — makcumanbho MosxauBa "MicTkicTs" paHis;

Zo — MHOYXHMHA BCIX HEBIJ €MHUX LIIUX YUCEIL.

Hust 3anay 11 TMMY Heo6xiono BUPININTH THMTAHHS, YU KIACTH IPEIMET B
paHelb, TOOTO, HANPHUKJIIA/, 3allyCKaTH Y BAPOOHUITBO NEBHUI BUPIO, UM Hi.

Jlst onucy piteHHs BBOAATH OyneBi 3MiHHI Xi, i =1, 2, ... , N, 1110 TpUAMaIOTh
JiBa 3HaYeHHs OyJeBHX nepeMiHHuX, T00TO 0 abo 1. [Ipu 1pomy, SKIIo:

- Xi= 1, To [-W# npeaMeT PO3MILIAIOTH Y PaHIli;

- Xi= 0, Ko i-uif npeMeT He PO3MIIIAIOTh y PaHIi

LineoBoro dyskuiero 3amau Il Tumy B IbOMy BHIIAAKY TaKOX € 3arajbHa
KOPHUCHICTD BiJI PO3MIILEHHS NIPEAMETIB Y paHIl, SIKy HEOOXiJHO MaKCHUMi3yBaTh
(muB. Bupa3 (2.1)), a oOMexeHHSI MAIOTh BH:



n

> AX; <B; 23)

i=1

X, = {0; 1}’

ne Ai — "Bara" i-ro npeaMery, siKuii nepeadavaeThcs PO3MICTUTH Y PaHIL;
B — MakcuManbHO MOXKJIMBA "MICTKICTB" paHI;

Xi — MOXe IpUAMAaTH 3HaUYeHH OyJIeBUX 3MiHHHX, T0OTO 0 200 1.

Buxinsi 1aHi 17151 po3B’si3yBaHHA 334a4i “IPoO paHelb” 3pyYHO MPEACTABUTH Y
Buriani taom. 2. 1.

2. 3. Ilpukaag po3B’sa3yBaHHs 3a1a4i '""mpo paHeup'

Tabauys 2. 1
Buxigni nani nuis po3s’sisyBanHs 3aaadi "'npo paHeus'
YMoBHE MO3HAYEHHS X1 X2 X3 Xa Xs X
i-ro npeaMery
Bara npeamerty A4; 0,5 1 15 2 2,5 3
Kopucnicts npeamery 1 1 2 2 1 1
Ci
3araabHa MiCTKicTh 3

dopmanbsHa nocmanosxa 3a0ayi npo pareyb Ma€ HACTYITHUH BUTIIAL.
LinboBa (yHKIs A7 KUTBKOCTI MPEAMETIB , 1O AOPIBHIOE 6, BU3HAYAETHCS 32

Bupazom (2.1):
CiXi+ X2+ C3 X3 + CaXa + CsX5 + CeXs — max.
3 BpaxyBaHHSIM JaHuX Tabi. 2.1 Maemo:
X1+ X2+ 2X3+2X1+ X5 + X6 — max.
OobmMexeHHs 3a BHpa3oM (2.2) € HACTyITHUMH:

0,5X1+ X2+ 15X3+2X3+25Xs +3Xs <3;



X«={0; 1}, k=1,2,..., 6.
Po3p’s3yBaHHs 3a1a4i “npo paHens” 3a yMoOBaMHU NpuKiIagy m. 2.3

1. MaTteMaTH4YHe MOJCJTIOBAHHA 3a4a4i
Buxozsau i3 yMOBH 3a/1a4i, MOXHA 3pOOHTH BUCHOBOK, II0 BUPIITyBaHa 3a1ada
€ 3agaueto Il Tumy, Tomy mio ii popmanpHa MOCTAaHOBKA BiATIOBiTae MaTeMaTHIHIH
Mojeni 3a Bupasamu (2.1) Ta (2.3). lns Takux 3a1a4 po3B’sI3KOM € BiJIIOBIIb MOJ0
HasIBHOCTI MPEJMETIB B PaHIIi.

1.1. IinsoBa GyHKIiA 3aa4i — MaKCHMI3allis 3arajqbHOI KOPHCHOCTI MPEIMETIB,
10 PO3MIIIYIOTHCS B PaHIIi:

6
f(x)=[(ZCiXi)=(x1+xz+2x3+2x4+x5+x6)j—>max.

i=1

1.2. ®opmyBaHHs (YHKIIOHATBLHUX 0OMEXKEHb 3/IIHCHIOETHCS 3a BUpa3oM (2.3).
1.2.1. OyukitioHanbHI OOMEKEHHS Ha CyMapHy Bary MpPeIMETiB, IO
PO3MICTATBCS Y paHLi:

6
D AX, <B,
i=1
05X1+Xo+15X3+2Xs+25X5+3Xs <3.

1.2.2. ®ynKioHanbHI 0OMEKeHHS Ha 3HAYCHHS 3MIHHUX:

Xi={0;1}’
abo
0<X; <1.

2. ABTOMaTH30BaHe PO3B’siI3yBaHHs 3aja4i “npo paHens”
3a qonomororo HagoyaoBu "'Iomyk pimenns'

2. 1.CtBopenHs (hopMu [UTS BBEJICHHS YMOB 3a/1a4i Ta BUBEJCHHS PIllICHHS 3a1a4i.
dopma 171t BBeICHHsT YMOB 3a/1a4i ctBopeHa B MS Excel nasenena Ha puc. 2.1



A B & D E F & H || d K L il i

3umiHwBaHi "1" - npeamer mae ByTh B paHUi

KOMipKH "0" - NpegMeT He NoTpifiHO KNACTM E paHels
npegmeTy

g Ai 05 1 15 2 258 3 QbMexeHHA

@ (4 MakcumaneHa

araneHa| <=3 MIETKIETE

E npeamety

z Ci 1 1 2 2 1 1

=

2 |3aranbHa

= 0 |max
Linkoea kKomipka

Puc. 2. 1. @opma ons 66edenns GUXIOHUX OAHUX

2.2. BBeneHHsI 3aJIe)KHOCTEH 13 MaTeMaTHIHOT MOJIENT Ta TIPH3HAYCHHS IITHOBOL
yHKii
dopMa Ui BHBEICHHS pIilllCHHS 337adi i3 BBEACHUMHU 3aJIGKHOCTSIMHU,

BU3HAYCHUMH B 11. | TaHOTO TIPHKIIay pO3B’sI3yBaHHs 3a/1adi, HaBeACHA Ha pHC. 2.2.

1) B xomipky "LlimeoBa ¢yHKHiA", mo BimoOpakae 3arajJbHY KOPHCHICTH BCIX

NpeaMeTiB 1 sika B MEPCHeKTHBI Mae OyTH MakcumizoBaHa (psmok 7 puc. 2.2),
BBOJIMTBCSL BUPA3 IS PO3PaxyHKY 3arajbHOI KOPHCHOCTI, 30KpeMa cyma JIOOYTKiB
KOPUCHOCTI KOXKHOTO TpeaMeTy C; Ha OJMHHULIO MPEIMETY, IO MepeadadacTbest

TIOKJIaCTHU y paHClb )(i, HaIrpukiiaa, HaCTyITHUM YNHOM:

=CYMMIIPON3B(C6:H6;C2:H2)

2) B komipky, 110 BimoOpakae 3araibHy Bary BCix mpeameTiB (psok 5 puc. 2.2),

BBOJUTHCA (hopMyiia i1 pO3paxyHKy CyMH HOOYTKIB Baru mpenMeTry Ai Ha
OJMHHMINIO TIpEAMETy, L0 NependavacThesl MOKJIACTH y paHelb Xi, HaIpUKIam,
HACTY[THUM YHUHOM:

=CYMMIIPOU3B(C4:H4;C2:H2)

o~
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A B c D E F G H | J K L
1 X1 X2 X3 X4 X5 X6
2 3MiH0BaHI KOMipKH "1" - npe,
3 P T e
4 E npeamety Ai s J 15 5 25 R o
@
5 Jaranuha =CYMMINPON3B(C4:H4;C2:H2) <= |3 MaKCUManEHa MICTKICTE

a
fpeateny ‘1 ‘2 ‘2 ‘w ‘1

KopucHicts

3arancha

=CYMMP OM3B(C6:HB;C2:H2)

Liinbosa koMipka

o

2.2. Expanna ghopma 3 66edenumu 3anesicHOCMAMY 13 MamemMamuyHoi mooeui
3a supazamu (2.1) ma (2. 2)



2.3. 3anyck Hanoynosu "Tlomyk pimeHHs" Ta OTpUMaHHS PO3B’SI3KY.

PesynbraTi HaBeneHi Ha puc. 2.3.

A B C D E F G H || J K L il il
1 X1 X2 X3 X4 X5 X6
2 | 3wminwBaHi 1 1 1 0 0 0 ["1"- npegmeT mae By B paHuj
3 KOMIpKH "0" - NpenMET He NoTpifHD KNACTH B paHels
npeamerty
4 g Ai 05 1 15 2 25 3 QOMexeHHA
=] MakcumansHa
] aranua 3 <=| 3 MICTHIETE
E npeamery
B |z Ci 1 1 2 2 1 1
=
2| 3aranbha
7= 4 |max
g Linkoea Komipka

YLTAHOEMTE WENEEYHD AUEKY!

PSEHOM: () MAKCHMANEHOMY SHAYEHHHD

) MMHHMANEHOMY SHAYEHHHD
1zMEHaA AYSHIM!

FCE2iEHER
OrpaHHYeHKA:

FCFZdHEZ <=1
FCE21$HEZ = uenoe
FCEZ4HEZ ==10
FC85 <= $145

) zHauerm: |0

MpeanonosmHTE

AoBaEHTE

lAsMEHHTE

¥AANHTE

X

EbINOnHKTE

SaKpbITE

MNapameTpel

BOCCTAHOEMTE

Cnpaska

Puc. 2 3. Bixno naooyoosu "llowyk piwenns" ma ompumane piwieHHs npuxiady

3a0aui "npo paneyv” 3a n. 2.3

B pe3yJ’ILTaTi p03B’$[3yBaHH$I saaaqi OTpHMMaH€ HACTYIIHE ONTHUMAJIbHE piIIICHHH,

110 HaBezeHe B Ta0u. 2.2.



OnrumajbHe pileHHs

Tabnuys 2.2

VYMoBHe MO3HAYEHHS X1 X2 X3 Xa Xs Xs
npeaMeTy
Pimenns momo 1 1 1 0 0 0
HASIBHOCTI MpeaMeTy
B paHui
3arajnbHa KOPHCHICTH 4

Binnosiab.

BignmoBimHO [0 oOTpuMMaHOro pimeHHA 3amadi (Tabn. 2.2) MakcHUMaibHA
KOPHUCHICTb BiJl HAsABHOCTI MNpeAMETIB y paHumi B po3mipi 4 onuHumi Oyxae
OTPUMAaHA, SIKIIO B PaHEIb MOKJIACTH TUIBKH MPEIMETH 3 YMOBHUM MO3HAYCHHSIM

X1, X3, Xs.

2.4. BapianTu iHIUBigyaIbHUX 3aBIaHb

(3amayi ynpaBiiHHSI TOBapHO-MaTepialbHUMH 3a1IACAMHU)

po3B’si3yBaHHs 3a1a4i ''mpo panens"

€ N mpeaMeTiB, KOXKEH 3 SKUX XapaKTepU3YEThCSl BAaroko i IiHOIO.
Ilompiono BUOpaTH 3 HHUX Taki MpeAMeTH, moO iX 3araabHa Bara He
NepeBHIILyBaB M KI, a CyMapHa LiHa 0yJia MAaKCHMaJIbHOIO.

B croemuuky "HasiBHicTh npenmery" ¢dikcyBaTu HasBHICTH (1) abo
BincyTHicTh (0) mpemmera B HabOpi.

Hani ams po3B’si3aHHA 3a7a4i IpUBeIeH] B Ta0I. 2.4.

Tabauys 2.4
Jani 115 po3B’s3yBaHHs 3a1a4i ynpaBJdiHHS TOBapHO-MaTepialbHUMH
3amacaMi (3asava "'mpo paHeus'')

Bapiant Nef 1/m<12 | 2/m<17 | 3/m<14 | 4/m=<20 | 5/m<13 6/ m<11
IIpeamer |X1, X2, X3, Xa|Xs, X6, X7, X8| X9, X10, X1, X3, X4, X5, Xg| X7, X8, X9, | X1, X3, X5, X7
X2 X10
Bapiaut Ne| 7/ m<21 8/ m<19 9 /m<16 10/ m<7 | 11/ m<12 12 / m<9
IIpeamer |Xg, X1, X3, X5[X2, X4, X6, X8| X10, X2, X4, X1, X2, X3 X5, X6, X7 Xo, X10, X1
X6
Bapiant Nef 13 /m<23 | 14/ m=<14 | 15 /m=<10 | 16 /m<16 | 17 /m<18 | 18/ m<10
HpeZ[MeT X3, X4, X5, Xg|X7, X8, X9, X1| X1, X3, X5 X4, X5, Xg, X2, X3, X4 X6, X7, X8
Bapiant Nef 19/ m<7 | 20/ m<19 | 21 /m<14| 22/ m<19 | 23/ m<13 | 24/ m=<21




IMpeamer [ Xio, X1, X3 |X1, X5, X3, X4|X9, X7, X1, X2|X3, X4, X5, X1|X7, X8, X9, X1| Xo, X3, X5, X7

Bapiant Nef 25/ m<22 | 26 / m<16 | 27 /m<13 | 28/ m<21 | 29/ m<15 | 30/ m<14

ITpenmet (X1, Xs, Xo, X3[X9, X3, X7, X1,| X9, X2, X10, [X5, X9, X6, X2,| X10, X1, X9, | X2, X7, X5, X6

X1 X3
Hpenmer X1 X2 X3 Xa X5 X6 X7 X8 X9 X10
Bara, 4;, kr 2 4 6 8 7 5 3 4 9 1
Hina, C;, 10 15 17 20 25 23 5 7 9 10
TPOIIL. OJHH.
HasaBHicTb ? ? ? ? ? ? ? ? ? ?
npeaMeTy




